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PREFACE
 

This Report on Active and Planned Spacecraft and Experiments pro
vides the professional community with information on current as well as
 
planned spacecraft activity in a broad range of scientific disciplines.
 
Spacecraft that were active sometime in the time period July 1, 1977, to
 
June 30, 1978, are included, as well as those planned missions that have
 
progressed beyond the experiment or investigation selection stage. The
 
document provides a brief description for each spacecraft and experiment
 
as well as the current status. The performance information for active
 
NASA and NASA-cooperative programs is based, to a large extent, on the
 
project office status reports through June 30, 1978. The National Space
 
Science Data Center (NSSDC) has attempted to update all performance in
formation to that date.
 

We would like to acknowledge the cooperation of the staff at NSSDC
 
in obtaining information and offering suggestions for this report. The
 
cooperation of the project offices and experimenters in supplying current
 
documentation of their spacecraft and experiments is gratefully acknow
ledged. We are particularly pleased with the many constructive comments
 
and corrections we have received from interested users of this report.
 

James I. Vette
 
Robert W. Vostreys
 
Richard Horowitz
 

August 1978
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1. INTRODUCTION
 

1.1 Purpose 

This Report on Active and Planned Spacecraft and Experiments pro
vides the professional community with information on current and planned
 
spacecraft activity for a broad range of scientific disciplines. By pro
viding a brief description of each spacecraft and experiment as well as
 
the current status, it is hoped that this document will be useful to many
 
people interested in the scientific, applied, and operational uses of data
 
collected. Furthermore, for those planning or coordinating future obser
vational programs employing a number of different techniques such as roc
kets, balloons, aircraft, ships, and buoys, this document can provide some
 
insight into the contributions that may be provided by orbiting instru
ments. One such program utilizing this report is the International Mag
netospheric Study (IMS).
 

1.2 Contents
 

This document includes information' concerning active and planned
 
spacecraft and experiments known to the National Space Science Data Cen
ter (NSSDC). The information includes a wide range of disciplines: as
tronomy, earth sciences, meteorology, planetary sciences, aeronomy, par
ticles and fields, solar physics, life sciences, and material sciences.
 
These spacecraft projects represent the efforts and funding of individual
 
countries as well as cooperative arrangements among different countries.
 

Descriptions of navigational and communications satellites are speci
fically not included in this report. Also not included are descriptions
 
of spacecraft that contain only continuous radio beacons used for iono
spheric studies. Many of these'spacecraft are listed in the SFACEWARN
 
Bulletin*. No attempt has been made to include information regarding
 
classified spacecraft or experiments.
 

*The SPACEWARN Bulletin is prepared by the World Data Center A for Roc
kets and Satellites, Code 601, Goddard Space Flight Center, Greenbelt,
 
Maryland 20771, U.S.A. It is intended to serve as an international com
munications mechanism for the rapid distribution of information on satel
lites and space probes. It is published on behalf of the Committee on
 
Space Research (COSPAR) by the International URSIGRAM and World Days
 
Service (IUWDS), a permanent service of the International Scientific
 
Radio Union in association with the International Astronomical Union and
 
the International Union for Geodesy and Geophysics.
 

3-pA 



1.3' Organization
 

This report includes two major sections with descriptive material in
troducing each section.
 

Section 2, "Descriptions of Active Spacecraft and Experiments," is
 
a listing of descriptions of the spacecraft and experiments that were
 
active sometime during the time period July 1, 1977, to June 30, 1978.
 
The listing is arranged by spacecraft common name and the last name of
 
the principal investigator or team leader.
 

Section 3, "Descriptions of Planned Spacecraft and Experiments," is
 
a listing of descriptions of the spacecraft and experiments that were
 
planned missions as of June 30, 1978, for which experiments or investi
gations have been selected and NSSDC has at least minimal documentation.
 

Sections 4 and 5 are two indexes to the information presented in
Sections 2 and 3. Section 4, "Index of Active and Planned Spacecraft 

and Experiments," is an alphabetical listing by spacecraft name, in
cluding both common and alternate names, of all active and planned space
craft and experiments. (This listing serves as an index to the location
 
of spacecraft and experiment descriptions and includes launch dates and
 
current status-of-operation data.) Section 5, "Investigator Name Index,"
 
is a listing, ordered by last name, of the investigators or team members
 
associated with the experiments and their current affiliations.
 

These major sections were generated from NSSDC automated files.
 
Other relevant'spacecraft without brief descriptions are given in Appen
dix A. Special investigators for some new missions that could not con
veniently be presented in Section 2 or 3-appear in Appendix B. Several
 
words and phrases used in this document are defined in Appendix C. A
 
more comprehensive list of the abbreviations and acronyms used in this
 
document are included in Appendix D.
 

1.4 Availability of This Report
 

Upon request, NSSDC will provide copies of this report and future
 
supplements to an individual or organization resident in the United States
 
who can establish a need (in writing or by telephone) for this information.
 
The same services are available to persons outside the United States through
 
the World Data Center A for Rockets and Satellites (WDC-A-R&S). The offi
cial addresses for requests are printed on the inside front cover of this
 
report.
 

Recipients are requested to inform potential users of the availability
 
of this report. Because of continuing costs involved in publishing a docu
ment of this size on a periodic basis, NSSDC encourages individuals collo
cated in the same organization to share this document.
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1.5 Request for Additions/Corrections
 

NSSDC continually strives to increase the usefulness of this report
 
by improving the spacecraft and experiment descriptions and by including
 
additional spacecraft and experiments as they become known to NSSDC. This
 
report is complete and reasonably accurate cqncerning NASA and NASA-coop
erative programs; however, descriptions of other spacecraft and experi
ments may be rather terse and incomplete because of a lack of information
 
available to NSSDC. It should be noted that the information concerning
 
the planned spacecraft and experiments is frequently general in nature
 
and subject to change.
 

NSSDC would welcome comments as to errors or omissions in this report.
 
'Recommdndations regarding the overall contents and organization of this
 
report would also be appreciated. Inparticular, it is hoped that prin
cipal experimenters and project offices will cooperate in bringing such
 
matters to NSSDC's attention.
 

S
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2. DESCRIPTIONS OF ACTIVE SPACECRAFT AND EXPERIMENTS
 

This section contains descriptions of spacecraft and experiments
 
pertinent to this report that were active sometime during the period
 
July 1, 1977, to June 30, 1978. A few changes subsequent to this date
 
may appear, depending on time availability. The descriptions are sorted
 
first by spacecraft common name. Within each spacecraft listing, experi
ments are ordered by the principal investigator's or team leader's last
 
name. Explorer spacecraft prelaunch generic names are used as common
 
names; e.g., IMP-H instead of Explorer 47. If the common name, as used
 
by NSSDC, is not known, it can be found by referring to an alternate
 
name found in the Index of Active and Planned Spacecraft and Experiments
 
(Section 4).
 

Each spacecraft or experiment entry in this section is composed of
 
two parts -- a heading and a brief description. The headings list char
acteristics of satellites and experiments. Definitions of many of the
 
terms used in this section are included in Appendix C.
 

2.1 Contents of Spacecraft Entries
 

The heading for each spacecraft description in this section includes
 
a set of initial orbit parameters. These parameters consist of orbit type,
 
epoch date, orbit-period, apoapsis, periapsis, and inclination for the
 
spacecraft. No orbit parameters are listed for lander, flyby, and probe
 
missions. In addition, the heading contains the spacecraft weight, launch
 
date, launch site, launch vehicle, spacecraft common and alternate names,
 
NSSDC ID code, sponsoring country and agency, and spacecraft personnel -
project manager (PM), project scientist (PS), program manager (MG), pro
gram scientist (SC), mission manager (MM), and mission scientist (MS).
 
The spacecraft brief description is immediately below each heading. This
 
terminology is standard for NASA missions; the equivalent functions for
 
the missions of other countries and/or agencies have been given the same
 
position names.
 

2.2 Contents of Experiment Entries
 

Each experiment entry heading includes the experiment nane, the
 
NSSDC ID code, the investigative program, the investigation discipline,
 
and the name and affiliation or location of the principal investigator
 
(PI) or team leader (TL) for the experiment as well as other investiga
tors (01) or team members (TM) associated with the experiment. The ex
periment brief description is immediately below each heading.
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The investigative program may include one of the following NASA
 
Headquarters division codes*:
 

CODE EB (Environmental Observations Division)
 
CODE EC (Communications Division)
 
CODE EM (Space Processing Division)
 
CODE ER (Resource Observations Division)
 
CODE RS (Space Systems Division)-

CODE SB (Life Sciences Division)
 
CODE SC (Astrophysics Division)
 
CODE SL (Planetary Division)
 
CODE ST (Solar Terrestrial Division)
 

2.3 Active Spacecraft and Experiment Descriptions
 

A spacecraft is included in the active section of this report if it
 
had a status of "normal' or "partial" and a data acquisition rate of
 
"standard" or "substandard" for any length of time since July 1, 1977.
 
Experiments that meet this same criteria are included.
 

*The addition of /CO-OP to any code indicates a cooperative effort be
tween NASA and a second party.
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...... *********** 19 7 659 * * 1977-007A, HIGBIE -------------------------------------

INVESTIGATION NAME- ENERGETIC PARTICLE DETECTOR 
SPACECRAFT COMMON NAME- 1976-059A 

- ALTERNATE NAMES- 01916, USAF OPERATIONAL SAT-76 NSSDC 1D- 77-007A-01 INVESTIGATIVE PROGRAM 

OPERATIONAL SATELLITE 
NSSDC ID- 76-059A 

INVESTIGATION DISCIPLINE(S) 
LAUNCH DATE- 06126176 WEIGHT- AS PARTICLES AND FIELDS 

LAUNCH SITE- CAPE CANAVERAL. UNITED STATES 
LAUNCH VEHICLE- TITAN PERSONNEL 

PC - P.R. HIGBIE LOS ALAMOS SCI LAB 

SPONSORING COUNTRY/AGENCY 01 - R.D. BELIAN LOS ALAMOS SC LAD 

UNITED STATES DOD-USAF 01 - D.N. BAKER LOS ALAMOS SI LAB 

INITIAL ORBIT PARAMETERS BRIEF DESCRIPTION 
ORBIT TYPE- GEOCENTRIC EPOCH DATE- 06/28,76 THE ENERGETIC PARTICLE DETECTOR CONSISTED OF FOUR 
ORBIT PERIOD- 1436. MIE INCLINATION- 0. DEG SOLID-STATE DETECTOR UNITS TO MEASURE ELECTRONS, PROTON, AND 

PERIAPSIS- 36000. KM ALT APOAPSIS" 36000. KM ALT ALPHA PARTICLE POPULATIONS. THE LOW-ENERGY ELECTRON (LEE) UNIT 
WAS MADE WITH FIVE SEPARATE ELEMENTS- EACH WITH A 

PERSONNEL 5-DEG-HALF-ANGLE COLLIMATOR (HAC); THESE DETECTORS VIEWED AT 0 

PM - SAMSO USAF-LAS DEG. PLUS AND MINUS 30 DEG. AND PLUS AND MINUS 60 DEG LATITUDE 
PS - J.P. CONNER LOS ALAMOS SCI LAO RELATIVE TO THE SPACECRAFT EQUATORIAL PLANE. THE LEE MEASURED 

ELECTRONS ABOVE 7 THRESHOLD ENERGIES RANGING FROM 30 TO 300 

GRIEF DESCRIPTION KEV. THE HIGH-ENERGY ELECTRON UNIT CONSISTED OF ONE DETECTOR 

THE SATELLITE WAS PLACED IN A GEOSTATIONARY ORBIT WITH WITH AN S-DEO MAC; FLUXES ABOVE SEVEN THRESHOLD ENERGIES 
SOME STATION CHANGING CAPABILITIES. IT WAS SPIN STABILIZED AT RANGING FROM 0-2 TO 2.0 4EV WERE MEASURED. THE LOW-ENERGy( 

6 RPM WITH ITS SPIN VECTOR ALIGNED ALONG A RADIUS VECTOR TO THE PROTON UNIT CONSISTED OF A SINGLE DETECTOR WITH A GUARD 
EARTH BY AN ACTIVE CONTROL SYSTEM. REAL TIME PARTICLE DATA SCINTILLATOR, A 5-DEG HAC, AND DISCRIMINATORS FOR 11 THRESHOLD 

WERE USED BY SELECTED US AGENCIES FOR SPACE DISTURBANCE ENERGIES RANGING FROM 50 TO 500 KEV. THE HIGH-ENERGY PROTON 

MONITORING AND FORECASTING. (HEP) UNIT WAS A THREE-ELEMENT TELESCOPE WITH A GUARD 
SCINTILLATOR AND A IS-DEG HAC THAI MEASURED PROTONS VITHIN 16 

------- 1976-059A. HIGBIE -------------------------------------- ENERGY INTERVALS RANGING FROM 0.3 T0 150 HEV. ON COMMAND,THE 
HEP COULD MEASURE ALPHA PARTICLES IN 16 ENERGY INTERVALS 

INVESTIGATION NAME- ENERGETIC PARTICLE DETECTOR RANGING FROM 1.2 TO 600 REV. 

NSSD C ID- 76-159A-Cl INVESTIGATIVE PROGRAM .*********** A*A****.*..**.**.***** 

OPERATIONAL SATELLITE 

INVESTIGATION DISCIPLINE(S) SPACECRAFT COMMON NAME- AD-A 
PARTICLES AND FIELDS ALTERNATE NAMES- EXPLORER 19. 00714 

PERSONNEL NSSDC ID- 63-053A 
PI - P.R. HIGBIE LOS ALAMOS SdI LAB 
OR - R.D. BELIAN LOS ALAMOS SIT LAB LAUNCH DATE- 12119/63 WEIGHT- 7. KG 

01 - O.N. SAKER LOS ALAMOS SCI LAB LAUNCH SITE- VANDENBERG AFS, UNITED STATES 
LAUNCH VEHICLE- SCOUT 

BRIEF DESCRIPTION 
THE ENERGETIC PARTICLE DETECTOR CONSISTED OF FOUR SPONSORING COUNTRY/AGENCY 

SOLID-STATE DETECTOR UNITS TO MEASURE ELECTRONS. POTON, AND UNITED STATES NASA-OSS 

ALPHA PARTICLE POPULATIONS. THE LOW-ENERGY ELECTRON (LEE) UNIT 
WAS MADE WITH FIVE SEPARATE ELEMENTS, EACH WITH A ORBIT PARAMETERS 

S-DEG-HALF-ANGLE COLLIMATOR (MAC); THESE DETECTORS VIEWED AT 0 OROIT TYPE- GEOCENTRIC EPOCH DATE- 02128/77 
DEG, PLUS AND MINUS 30 DG. AND PLUS AND MINUS 60 DEG LATITUDE ORBIT PERIOD- 110.6 MIN INCLINATION- 78.8 DEG 

RELATIVE TO THE SPACECRAFT EQUATORIAL PLANE. THE LEE MEASURED PERIAPSIS- 846. AM ALT APOAPSIS- 1673. KM ALT 

ELECTRONS ABOVE ? THRESHOLD ENERGIES RANGING FROM30 TO 300 
KEV. THE HIGH-ENERGY ELECTRON UNIT CONSISTED OF ONE DETECTOR PERSONNEL 
WITH AN B-DEG HAC; FLUXES ABOVE SEVEN THRESHOLD ENERGIES MB - JR. HOLTZ NASA HEADQUARTERS 
RANGING FROM 0.2 TO 2.0 XEV WERE MEASURED. THE LOW-ENERGY SC - E.R. SCHNERLING NASA HEADQUARTERS 
PROTON UNIT CONSISTED OF A SINGLE DETECTOR UITH A GUARD PH - CR4. COFFEE, JR. NASA-LARC 
SCINTILLATOR, A S-DEG HAC, AND DISCRIMINATORS FOR 11 THRESHOLD PS - R.F. FELLOS(RETIRED) NASA HEADQUARTERS 
E4ERORES RANGING FROM 50 TO 50D AGV. THE HIGH-ENERGY PROTON 

(HIP) UNIT WAS A THREE-ELEMENT TELESCOPE WITH A GUARD BRIEF DESCRIPTION 
SCINTILLATOR AND A 15-DEG HAC THAI MEASURED PRTONS WITHIN 16 EXPLORER 19 WAS THE SECOND IN A SERIES OF 3.66-H 

ENERGY INTERVALS RANGING FROM 0.3 TO 150 HEV. ON COMMAND, THE INFLATIBLE SPHERES PLACED INTO ORBIT TO DETERMINE ATMOSPHERIC 
HIP -COULD MEASURE ALPHA PARTICLES IN 16 ENERGY INTERVALS DENSITIES. EXPLORER 19 WAS LAUNCHED WHILE EXPLORER 9. THE 

RANGING FROM 1.2 TO 600 HEV. FIRST SATELLITE IN THE SERIES, WAS STILL ACTIVE, SO THAT 
DENSITIES IN TUO DIFFERENT PORTIONS OF THE ATMOSPHERE COULD BE 

9******177-007A.....********** SAMPLED SIMULTANEOUSLY. THE SATELLITE CONSISTED OF ALTERNATING 

LAYERS OF ALUMINUM FOIL AND PLASTIC FILM. UNIFORMLY 
DISTRIBUTED OVER THE ALUMINUM OUTER SURFACE WERE 5.1-CM DOTS OF 

SPACECRAFT COMMON HAME- 1977-007A WHITE PAINT FOR THERMAL CONTROL. A 136.620-MHZ TRACKING 

ALTERNATE NAMES- 09803. USAF OPERATIONAL SAY-7 BEACON. WHICH WAS POWERED BY FOUR SOLAR CELLS AND WAS MOUNTED 
On THE SPACECRAFT SKIN- USED THE ELECTRICALLY SEPARATED 

SSPC ID- 77-0C7A HEMISPHERES OF THE BALLOON AS AN ANTENNA. THE SPACECRAFT WAS 

SUCCESSFULLY ORBITED. BUT ITS APOGEE WAS LOWER THAN PLANNED. 
LAUNCH DATE- 02/06177 WEIGHT- KG THE BEACON DID HOT HAVE SUFFICIENT POWER TO GE RECEIVED BY 

LAUNCH SITE- CAPE CANAVERAL, UNITED STATES GROUND TRACKING STATIOHNS, RAKING IT NECESSARY TO RELY SOLELY ON 

LAUNCH VEHICLE- TITAN THE SAO BAKER-NUNN CAMERA NETWORK FOR TRACKING. 

SPONSORING COUNTRYfAOGNCY ------- AD-A. JACCNIA-

UNITED STATES DOD-USAF 
INVESTIGATION NAME- NONSYSTEMATIC CHANGES OF AIR DENSITY 

INITIAL ORBIT PARAMETERS 
ORBIT TYPE- GEOCENTRIC EPOCH DATE- 02/01/77 NSSDC ID- 63-053A-01 INVESTIGATIVE PROGRAM 

ORBIT PERIOD- 1436. MIN INCLINATION- 0. DEG CODE ST 
PERIAPSIS- 36000. KM ALT APOAPSIS- 36000. KM ALT 

INVESTIGATION DISCIPLINE(S) 
PERSONNEL AEROHOMY 

PH - SAMSO USAF-LAS 

PS - J.P. CONNER LOS ALAMOS SCI LAB PERSONNEL 
PI - L.G. JACCHIA SAO 

BRIEF DESCRIPTION 
THE SATELLITE WAS PLACED IN A GEOSTATIONARY ORBIT WITH BRIEF DESCRIPTION 

SOME STATIOH CHANGING CAPABILITIES. IT RAS SPIN STABILIZED AT THIS EXPERIMENT WAS DESIGNED TO DETERMINE NONSYSTEMAOIC 

6 RPM WITH ITS SPIN VECTOR ALIGNED ALONG A RADIUS VECTOR TO THE CHANGES OF UPPER ATMOSPHERIC DENSITY BY CONDUCTING STUDIES OF 

EARTH BY AN ACTIVE CONTROL SYSTEM. REAL-TIME PARTICLE DATA THE DRAG ON A 3.6-M DIAMETER, LOW-DENSITY SPHERE CAUSED BY 

WERE USED BY SELECTED US AGENCIES FOR SPACE DISTURBANCE SHORT-TERM VARIATIONS IN SOLAR ACTIVITY. DENSITY VALUES NEAR 

MONITORING AND FORECASTING. PERIGEE WERE DEDUCED FROM SEQUENTIAL OBSERVATIONS OF THE 
SPACECRAFT POSITION USING OPTICAL (BAKER-NUNN CAMERA NETWORK) 

AND RADIO/RADAR TRACKING TECHNIQUES. THE GENERAL TECHNIOUES 

USED TO DEDUCE DENSITY VALUES FROM SATELLITE DRAG DATA CAN BE 
FOUND IN SMITHSONIAN ASTROPHYSICAL OBSERVATORY SPECIAL REPORT 
NO. 100 RY JACCEIA AND SLOWEY. 
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NSSDC ID- 68-066A-02 INVESTIGATIVE PROGRAM 
------ AD-A. KEATING 	 ------------------------------------------

INVESTIGATION NAME- SYSTEMATIC CHANGES OF AIR DENSITY 

NSSOC ID- 63-0S3A-02 INVESTIGA7IVE PROGRAM
 
CODE ST 


INVESTIGATION DISCIPLINE(S) 


PLANETARY ATMOSPHERES 


PERSONNEL 
,P1 - G.M. IEATIING NASA-LARC 
01 - qJ. O'SULLIVAN, JR. NASA-LARC 

01 - C.W. COFFEE. JR- NASA-LARC 

BRIEF DESCRIPTION
 
THE OBJECTIVE OF THIS EXPERIMENT WAS TO DETERMINE 


ATMOSPHERIC DENSITY AS A FUNCTION OF ALTITUDE, LATITUDE. AND
 
TIME BY MEASURING ATMOSPHERIC DRAG ON A LOW MASS-TO-AREA RATIO
 

(0.7680 KG PER SQUARE METER) SPHERICAL SATELLITE. THE ORBIT 

WAS SUN SYNCHRONIZED SO THAT NEAR-POLAR DENSITIES WOULD ALWAYS 

BE OBTAINED ALONG NOON AND MIDNIGHT MERIDIANS, 


SPACECRAFT COMMON NAME- AD-C 

ALTERNATE NAMES- PL-683J. EXPLORER 39 


03317 


NSSDC 	ID- 68-066A 


LAUNCH DATE- 08/08/6 	 WEIGHT- 9.4 KG
 
LAUNCH SITE- VANDENBERG AFS, UNITED STATES 

LAUNCH VEHICLE- SCOUT 


SPONSORING COUNTRY/AGENCY 


UNITED STATES 


ORBIT 	PARAMETERS 

ORBIT TYPE- GEOCENTRIC 


ORBIT PERIOD- 114.4 MIN 

PERIAPSIS- 684. KM ALT 


PERSONNEL 

MG - R.. HOLTZ 
SC - E.R. SCHMERLING 
PM - C.M. COFFEE. JR. 

NASA-OSS
 

EPOCH DATE- 02/28177 

INCLINATION- 80.6 DEG 

APOAPSIS- 2174- KM ALT 


NASA HEADQUARTERS 

NASA HEADQUARTERS 

NASA-LARC 


PS - R.F. FELLOWS(RETTRED) NASA HEADQUARTERS 

BRIEF DESCRIPTION 

EXPLORER 39 WAS AN. INFLATABLE SPHERE. 3.66 M IN DIAMETER. 


IT WAS ORBITED, TO MAKE DENSITY ATMOSPHERE DETERMINATIONS. THE 


SPACECRAFT WAS SUCCESSFULLY LAUNCHED INTO A, NEARLY POLAR, 

HIGHLY ELLIPTICAL ORBIT. IT WAS FOLDED AND CARRIED INTO ORBIT, 

TOGETHER WITH EJECTION AND INFLATION EQUIPMENTr AS PART OF IRE 

PAYLOAD OF EXPLORER 40 (NSSOC ID 68-0668). TWO -DENSIIY 


EXPERIMENTS WERE PERFORMED. ONE INVOLVED THE STUDY OF 

SYSTEMATIC DENSITY VARIATION. AND THE OTHER WAS CONCERNED WITH 


NOTSYSTEMATIC DENSITY CHANGES. THE UPPER ATMOSPHERIC DENSITIES 


WERE DERIVED FROM SEQUENTIAL OBSERVATIONS OF THE SPHERE BY USE 

OF AN ATTACHED 136.620-MHZ RADIO TRACKING BEACON AND BY OPTICAL 

TRACKING. THE RADIO BEACON CEASED IRANSMIT7ING IN JUNE 1971. 

SINCE THAT TIME IT HAS BEEN NECESSARY TO RELY SOLELY ON THE SAO 


BAKER-NUNN CAMERA NETWORK FOR TRACKING. EXPLORER 39 HAS AN 


EXPECTED ORBITAL LIFETIME OF S0 YEARS. 


------ AD-Ct JACCHIA ------------------------------------------


INVESTIGATION NAME- NONSYSTE&IAI CHANGES OF AIR DENSITY 


NSSDC ID- 68-066A-01 INVESTIGATIVE PRGGRAM 

CODE ST 


INVESTIGATION DISCIPLINE(S)
 
AERCNO0Y 


PERSONNEL 
PI - L.G. JACCHIA SAO 

BRIEF 	DESCRIPTION 

THIS EXPERIMENT WAS DESIGNED TO DETERMINE NON-SYSTEMATIC
 

UPPER ATMOSPHERIC DENSITY CHANGES. THE DATA ARE DERIVED FROM 

STUDIES OF THE DRAG ON A 3.6-METER DIAMETER LOW-DENSITY SPHERE 

CAUSED BY SHORT-TERM DIFFERENCES IN SOLAR ACTIVITY. DENSITY 

VALUES NEAR PERIGEE WERE DEDUCED FROM SEQUENTIAL OBSERVATIONS
 

OF THE SPACECRAFT POSITION USING OPTICAL (BAKER-NUNN CAMERA 

NETWORK) AND RADIO AND/OR RADAR TRACKING TECHNIQUES. THE 

GENERAL TECHNIQUES USED TO DEDUCE DENSITY VALUES FROM SATELLITE
 
DRAG DATA CAN BE FOUND IN SMITHSONIAN ASTROPHYSICAL OBSERVATORY 

SPECIAL REPORT NO. 100. BY JACCHIA AND SLWEY. THIS EXPERIMENT 

RAS DETERMINED REASONABLE DENSITY VALUES, AND IS CAPABLE Of 

YIELDING LONG-TERM ATMOSPHERIC DENSITY VALUES, AS EXPLORER 39 

HAS AN EXPECTED ORBITAL LIFETIME Of 50 YEARS. 


------ AD-C. KEATING ... -------------------------------------------

INVESTIGATION NAME- SYSTEMATIC CHANGES OF AIR DENSITY 


CODE ST 

INVESTIGATION DISCIPLIFE(S)
 
AERONOMY
 

PERSONNEL
 

PC - G.M. KEATING NASA-LARC
 
01 - V.9. COFFEE, JR. NASA-LARC
 

O - W.J. O'SULLIVAN. JR. NASA-LARC
 

BRIEF DESCRIPTION
 
THIS EXPERIMENT WAS DESIGNED TO DETERMINE SYSTEMATIC
 

CHANGES OF AIR DENSITY AS A FUNCTION OF ALTITUDE, LATITUDE, AND
 

TIME OF DAY. BY MEASURING THE DRAG ON A 3.6-METER DIAMETER
 

LO-DETSITY SPHERE WITH GROUND TRACKING

* ********* AE-**** ********
 

SPACECRAFT COMMON NAME- AE-C
 
ALTERNATE NAMES- S AC. PL-21C
 

ATMOSPHERE EXPLORER-C EXPLORER 51
 
6977
 

NSSDC 	1D- 73-OlA
 

LAUNCH DATE- 12/16/73 WEIGHT- 658. KG
 
LAUNCH SITE- CAPE CANAVERAL, UNITED STATES
 
LAUNCH VEHICLE- DELTA
 

SPONSORING COUNTRYAGENCY
 
UNITED STATES NASA-OSS
 

INITIAL ORBIT PARAMETERS
 
ORBIT TYPE- GEOCENTRIC EPOCH DATE- 1Z/16173
 
ORBIT PERIOD- 132.3 MIN INCLINATION- 68.1 DEG
 
PERIAPSIS- 149.0 K ALT APOAPSIS- 4294.0 KM ALT
 

PERSONNEL
 
MG - F.W. GAETANO' NASA HEADQUARTERS
 
SC - I.S. SCHMERLING NASA HEADQUARTERS
 

PM - J.E. KUPPERIAN. JR. NASA-GSF¢
 
PS - N... SPENCER NASA-GSFC
 

BRIEF DESCRIPTION
 
THE PURPOSE OF THE AE-C HISSION WAS TO INVESTIGATE THE
 

THERMOSPHERE, WITH EMPHASIS ON THE ENERGY TRANSFER. AND
 
PROCESSES THAT GOVERN ITS STATE, THE STUDY OF PHO7OCHEMICAL
 
PROCESSES ACCOMPANYING THE ABSORPTION OF SOLAR UV RADIATION IN
 
THE EARTH'S ATMOSPHERE WAS ACCOMPLISHED BY MAKING CLOSELY
 

COORDINATED MEASUREMENTS OF REACTING CONSTITUENTS AND THE SOLAR
 
INPUT. THE AS SPACECRAFT WAS A MULTI-SIDED POLYHEDRON WITH A
 
DIAMETER OF APPROXIMATELY 1.4 H AND WEIGHED ABOUT 675 KG
 
INCLUDING 85 KG DF INSTRUMENTATION. THE INITIAL ELLIPTICAL
 
ORBIT WAS ALTERED MANY TIMES IN THE FIRST YEAR OF LIFE BY MEANS
 
OF AN ONBOARD PROPULSION SYSTEM EMPLOYING A 3.5 LD THRUSTER.
 
THE PURPOSE OF THESE CHANGES WAS TO ALTER THE PERIGEE HEIGHT TO
 

129 AM. AFTER THIS PERIOD, THE ORBIT WAS CIRCULARIZED AND WAS
 
RAISED PERIODICALLY TO ABOUT 390 KH WHEN IT WOULD DECAY TO 250 

M ALTITUDE. DURING THE FIRST YEAR. THE LATITUDE OF PERIGEE 

MOVED FROM ABOUT 10 DEG N UP TO 68 DEG N AND THEN DOWN TO ABOUT 

60 DEG S. DURING THIS PERIOD ABOUT TO CYCLES THROUGH ALL 
LOCAL TIMES WERE' COMPLEIED. THE SPACECRAFT COULD BE OPERATED 
IN EITHER OF TWO MODES - SPINNING AT A NOMINAL 4 RPM OR DESPUN 

TO 1 REVOLUTION PER ORBIT. THE SPIN AXIS WAS PERPENDICULAR T0 

THE ORBIT PLANE. POWER WAS SUPPLIED BY A SOLAR CELL ARRAY-
THE SPACECRAFT USED A PCX TELEMETRY DATA SYSTEM THAT OPERATED 
IN REAL TINE OR A TAPE RECORDER MODE. MORE DETAILS CAN BE 

FOUND ON PP. 263-269 OF 'RADIO SCIENCE,' 8, 4, APRIL 1973. THE 
PAYLOAD INCLUDED INSTRUMENTATION FOR THE MEASUREEENT OF SOLAR 
UV, THE COMPOSITION OF POSITIVE IONS AND NEUTRAL PARTICLES; THE 
DENSITY AND TEMPERATURE OF NEUTRAL PARTICLES. POSITIVE IONS AND 
ELECTRONS: THE MEASUREMENT OF AIRGLO EMISSIONS. PHOTOELECTRON
 
ENERGY SPECTRA, AND PROTON AND ELECTRON FLUXES UP TO 25 KEV.
 

------- AE-C, BARTH--------------


INVESTIGATION NAME- ULTRAVIOLET NITRIC-OXIDE (UVNO)
 

NSSDC ID- 73-lOIA-$3 INVESTIGATIVE PROGRAM
 

CODE St
 

INVESTIGATION DISCIPLINE(S)
 
PLANETARY ATMOSPHERES
 
ATMOSPHERIC PHYSICS
 

PERSONNEL
 
PI - C.A. BARTH U OF COLORADO
 

BRIEF 	DESCRIPTION
 
THIS ULTRAVIOLET NITRIC-OXIDE EXPERIMENT (UVNO) CONSISTED
 

OF A TWO-CHANNEL FIXED-GRATING EBERT SPECTROMETER WHICH
 
MEASURED TEE AIRGLOW IN IHE (1. 0) GAMMA BAND IN A 12-A REGION
 

CENTERED AT 2150 A- THE OBSERVED INTENSITY WAS PRODUCED BY
 
RESONANCE FLUORESCENCE BY SUNLIGHT OF THE 'NITRIC-OXIDE
 
MOLECULES IN THE INSTRUMENT'S FIELD OF VIEW. THE INTENSITY
 
PROFILES OETAINED YIELDED ALTITUDE PROFILES OF NITRIC-OXIDE
 

DENSITY AS A FUNCTION Of TIME AND LOCATION. PROFILES WERE
 
MEASURED ALONG THE TRACK OF THE SATELLITE AT ALL TINES WHEN IT
 
WAS ON THE SUNLIT SIDE Of THE EARTH THE REMOTE SENSING
 

CHARACTER OF THE UNO EXPERIMENT PERMITTED MEASUREMENTS OF
 
NITRIC-OXIDE TO BE MADE AT ALTITUDES BOTH ABOVE AND BELOW
 

SATELLITE PERIGEE. AS THE SPACECRAFT SPINS, THE SPECTROMETER.
 

12
 



WHICH LOOKED OUTWARD THROUGH THE RIM OF THE SATELLITE, 
REPEATEDLY HAD ITS FIELD OF VIEW CARRIED DOWN THROUGH THE 
ATMOSPHERE ONTO THE EARTH'S LIMB. AND ALTITUDE PROFILES OF THE 
EMITTED AIRGLOW INTENSITY WERE OBTAINED. BELOW SOME ALTITUDE 
THE MEASURED SIGNAL AT 2150 A WAS CONTAMINATED BY RAYLEIGH 
SCATTERED SUNLIGHT. T0 CORRECTFOR THIS CONTAMINATION. A SECOND 
CHANNEL MEASURED ONLY SCATTERED LIGHT INTENSITY IN A 12-A 
REGION CENTERED AT 2190 A. THE TWO CHANNELS WERE OPTICALLY AND 
ELECTRICALLY INDEPENDENT. NITRIC-OXIDE AIRGLOW INTENSITY WAS 
DETERMINED BY TAKING THE DIFFERENCE BETWEEN THESE TWO 
MEASUREMENTS. FROM THE CORRECTED SIGNAL. NITRIC-OXIOE DENSITY 
PROFILES WERE OETAINED BETWEEN APPROXIMATELY 80 KM AND 250 KM. 
THE SENSOR'S SPHERICAL FUSED QUARTZ TELESCOPE MIRROR HAD A 
125-M FOCAL LENGTH. AND FOCUSED INCIDENT LIGHT ON THE ENTRANCE 
SLIT OF THE SPECTROMETER. FROM THIS SLIT THE LIGHT STRUCK ONE 
HALF OF THE EBERT MIRROR AND WAS COLLIMATED ONTO THE GRATING. 
THE 3600-LINES-PER-M GRATING RETURNED IT COLLIMATED TO THE 

OTHER HALF OF THE EBERT MIRROR. AND THE LIGHT WAS FOCUSED ON 
TWO EXIT SLITS. THE SPECTROMETER FIELD OF VIEW WAS 0 DEG 15 MIN 
BY 4 DEG 39 "H". IN NORMAL OPERATION EACH CHANNEL WAS 
INTEGRATED FOR 20.8 MS AND WAS READ OUT ALTERNATELY AT 10.4-MS 
INTERVALS. THE INSTRUMENT HAD LINEAR RESPONSE CHARACTERISTICS, 

AND THE OBSERVATION OF A 1-KR EMISSION RATE PRODUCED. ON THE 

AVERAGE. 100 COUNTS PER INTEGRATION PERIOD IN THE 2150-A 

CHANNEL AND 60 COUNTS IN THE 2190-A CHANNEL. THE INSTRUMENT WAS 

PROTECTED AGAINST CONTAMINATION FROM INTERNAL SCATTERING OF 

OFF-AXIS UNDISPERSED LIGHT. MORE EXPERIMENT DETAILS CAN BE 

FOUND IN. 'THE UV NITRIC-OXIDE EXPERIMENT FOR THE ATMOSPHERE 

EXPLORER'* C. A. BARTH, IT AL, RADIO SCIENCE. 8. 4. 379. 1973. 


....... AE.C, ----------------------------
BRACE 	 ----------


INVESTIGATION NAME- CYLINDRICAL ELECTROSTATIC PROBES (CEP) 


NSSDC ID- 73-101A-01 INVESTIGATIVE PROGRAM 

CODE ST 


INVESTIGATION DISCIPLINE(S) 

IONOSPHERES 

PLANETARY ATMOSPHERES
 

PERSONN EL 
Pi - L.H. BRACE NASA-GSFC 
01 - R.F. THEIS NASA-GSFC 

BRIEF 	DESCRIPTION 


THE CEP CONSISTED OF TWO IDENTICAL INSTRUMENTS DESIGNED
 
TO 	 MEASURE ELECTRON TEMPERATURES. ELECTRON AND ION 
CONCENTRATIONS. ION MASS. AND SPACECRAFT POTENTIAL. ONE PROBE 
WAS ORIENTED ALONG THE SPIN AXIS OF THE SPACECRAFT (NORMALLY 

PERPENDICULAR TO THE ORBIT PLANE), AND THE OTHER RADIALLY SO
 
THAT 	 IT COULD OBSERVE IN THE DIRECTION OF THE VELOCITY VECTOR 
ONCE 	 EACH 15-S SPIN PERIOD. EACH INSTRUMENT WAS A RETARDING 
POTENTIAL LANGMUIR PROBE DEVICE THAT PRODUCED A CURRENT-VoLTAGE 
(I-V) CURVE FOR A KNOWN VOLTAGE PATTERN PLACED ON THE 
COLLECTOR. ELECTROMETERS WERE USED TO MEASURE THE CURRENT. 
THERE WERE TWO SYSTEMS OF OPERATION (ONE WITH TWO MODES AND 
ANOTHER WITH THREE MODES) USING COLLECTOR VOLTAGE PATTERNS 
BETWEEN PLUS AND MINUS 5 VOLTS. MOST MODES INVOLVED AN 
AUOM0ATIC OR FIXED ADJUSTMENT OF COLLECTOR VOLTAGE LIMITS 
(AND/OR ELECTROMETER OUTPUT) SUCH THAT THE REGION OF INTEREST 
ON THE I-V PROFILE PROVIDED HIGH RESOLUTION. EACH SYSTEM WAS 
DESIGNED FOR USE WITH ONLY ONE OF THE PROBES. BUT THEY COULD BE 
INTERSWITCHED TO PROVIDE BACKUP REDUNDANCY. THE BEST 
MEASUREMENTS IN THE MOST FAVORABLE MODES PROVIDED ONE SECOND 
TIME RESOLUTION; ELECTRON TEMPERATURE BETWEEN 300 AND 10,000 
DEG K (10 PERCENT ACCURACY); ION DENSITY BETWEEN 10,000 AND 
TOE? PER CUBIC CM (10-20 PERCENT ACCURACY); ELECTRON DENSITY 
BETWEEN 50 ANOD OE6 PER CUBIC CM; AND ION MASS AT OH DENSITIES 
ABOVE 10,000 PER CUBIC CM. EACH PROBE HAD A COLLECTOR 

ELECTRODE EXTENDING FROM THE CENTRAL AXIS Of A CYLINDRICAL 

GUARD RING. THE 2.5-CM LONG GUARD RING WAS AT THE END OF A 

25-CM BOOM, AND THE COLLECTOR EXTENDED ANOTHER 7.5 CA BEYOND 

THE GUARD RING. THE BOOK, GUARD, AND COLLECTOR WERE 0.2 CM IN 

DIA. MORE DETAILED INFORMATION CAN BE FOUND IN 'RADIO 

SCIENCE.' $. 4. APRIL 1973. 


--- E-C BR INTON -T---------------

INVESTIGATION NAME- BENNETT ION-MASS SPECTROMETER (BINS) 


NSSDC I1- 73-101A-11 INVESTIGATIVE PROGRAM 

CODE ST
 

INVESTIGATIDN DISCIPLINE(S)
 
IONOSPHERES 


PLANETARY ATMOSPHERES 

ATMOSPHERIC PHYSICS
 

PERSONNEL 

PI - N.C. BRINTON 	 NASA-GSFC 

01 - L.R. SCOTT 	 NOAA-NESS
 
01 - M-W. PHARO. III NASA-GSFC 
01 - N.A. TAYLOR, JR. NASA-GSFC 

BRIEF 	DESCRIPTION
 
THIS 	 EXPERIMENT WAS FLOWN TO MEASURE, THROUGHOUT THE AE 


ORBIT. THE INDIVIDUAL CONCENTRATIONS OF ALL THERMAL ION SPECIES 

IN THE MASS RANGE OF 1 TO 72 ATOMIC MASS UNITS (U), AND IN THE 
AMBIENT DENSITY RANGE FROM S IONS PER CC TO 5 MILLION IONS PER 

CC. ANY COMBINATION OF THE FOLLOWING THREE MASS RANGES, WHICH 
WERE EXPRESSED IN U, WERE SELECTED BY GROUND COMMAND -- RANGE A 
- 4 TO 1, RANGE B - 18 TO 2, RANGE C - 72 TO 3. EACH RANGE WAS 
NORMALLY SCANNED IN 1.6 S (APPROXIMATELY 12 AM ALONG ORBIT). 

BUT THE SCAN TIME PER RANGE WAS INCREASED T0 5.1 S BY COMMAND. 
NORMAL OPERATION CONSISTED IN SEQUENCE ABCABC (72 TO 1 U IN 4.6 
S). LABORATORY AND INFLIGHT DETERMINATION OF SPECTROMETER 
EFFICIENCY AND MASS DISCRIMINATION PERMITTED DIRECT CONVERSION 
OF MEASURED ION CURRENTS TO AMBIENT CONCENTRATIIOHS. THE 
EXPERIMENT'S FOUR PRIMARY MECHANICAL COMPONENTS WERE -- GUARD 
RING AND ION-ANALYZER TUBE, COLLECTOR AND PREAMPLIFIER 
ASSEMBLY. VENT. AND MAIN ELECTRONICS HOUSING. THE GUARD RING 
WAS NORMALLY AT GROUND POTENTIAL, BUT IT COULD BE PLACED AT -6 
V BY COMMAND IF DESIRABLE, E.G.. IF THE SPACECRAFT ACQUIRED A
 
POSITIVE CHARGE. A THREE-STAGE BENNET TUBE WITH 7 TO S CYCLE
 
DRIFT SPACES WAS FLOWN AND WAS MODIFIED TO PERMIT 1N
 
CONCENTRATION MEASUREMENTS TO BE OBTAINED DONN TO 120-KH
 
ALTITUDE. SPECIFICALLY, A VENT WAS PROVIDED AT THE REAR OF THE 
SPECTROMETER, AND THE USUAL FLAT-DISK ION-CURRENT COLLECTOR WAS 
REPLACED WITH A STACK OF UIRE-MESH GRIDS. THE FREQUENCY OF THE 
30 V PEAKTO-PEAK R.S. VOLTAGE VARIED WITH THE MASS RANGE 

MEASURED -- RANGE A - 10 MHZ. RANGE B - 5 MHZ. AND RANGE C 
2.5 MHZ. INTO IHE VACUUM TIGHT ALUMINA-CERAMIC CYCLINDRICAL 
ANALYZER TUBE A SERIES OF 16 PARALLEL TUNGSTEN-MESH WERE 
BRAZED. THE BALANCE BETWEEN ION-CURRENT SENSETIVITY AND 
HASS-RESOLUTION IN A BENNETT SPECTROMETER COULD BE ALTERED BY 
CHANGING APPRO'RIATE VOLTAGES. THESE CHANGES COULD BE 
CONTROLLED INDEPENDENTLY BY GROUND COMMAND FOR EACH ONE OF THE 
THREE MASS RANGES. PRIMARY ANALOG INSTRUMENT OUTPUT WAS A 
COMPRESSED ION CURRENT SPECTRUM WHICH DISPLAYED THE FULL
 
DYNAMIC RANGE Of THE AMPLIFIER SYSTEM ON A SINGLE TELEMETRY
 
CHANNEL. OBBARD DATA PROCESSING PROVIDED A READOUT OF PRIMARY
 
EXPERIMENT DATA IN THE FORM OF TWO DIGITAL WORDS FOR EACH PEAK
 
IN THE ION SPECTRUM. ONE 8-a1T WORD INDICATED PEAK AMPLITUDE
 
(CURRENT) AND THE OTHER 8-BIT WORD IDENTIFIED SWEEP POSITION,
 
I.E.- SPECIES IDENTIFICATION. THE WORDS WERE READ OUT IN PAIRS
 

AT THE MAIN FRAME TELEMETRY RATE OF 16 SAMPLES PER S. 
INSTRUMENT CONFIGURATION SELECTED FOR A PARTICULAR PASS
 
DEPENDED PRIMARILY ON THE DATA REQUIREMENTS OF THE SCIENCE 
PROBLEM UNDER INVESTIGATION AND ON THE SPACECRAFT SPIN MODE.
 
MORE 	 COMPLETE DETAILS CAN BE FOUND IN THE PAPER 'THE BENNETT 
ION-MASS SPECTROMETER OH ATMOSPHERE EXPLORER -C AND -E' H*. C. 
BRINTON ET AL. RADIO SCIENCE. 8, 4. 323-332. 1973. 

------- AE-C. CHAMPION" 

INVESTIGATION NAME- ATMOSPHERIC DENSITY ACCELEROMETER (MESA)
 

NSSOC ID- 73-101A-D2 INVESTIGATIVE PROGRAM 
A CODE ST 

INVESTIGATION DISCIPLINE(S)
 
IONOSPHERES
 
PLANETARY ATMOSPHERES
 

PERSONNEL
 
PI - K.S..CGAMPION USAF GEOPHYS LAD
 
01 - F.A. MARCOS USAF GEOPHYS LAB
 

BRIEF 	DESCRIPTION
 
MESA OBTAINED DATA OH THE NEUTRAL DENSITY OF THE
 

ATMOSPHERE IN THE ALTITUDE RANGE OF 120 AM TO 400 KM Dy THE 
MEASUREMENTS OF SATELLITE DECELERAT3ON DUE TO AERODYNAMIC DRAG. 
THE INSTRUMENT CONSISTED Of 1H-EE SINGLEAXIS ACCELEROMETERS. 
MOUNTED MUTUALLY AT RIGHT ANGLES. TWO IN THE SPACECRAFT X-Y 
PLANE AXIS AND THE OTHER IN THE Z-AXIS_ THE INSTRUMENT 
DETERMINED THE APPLIED ACCELERATION FROM THE ELECTROSTATIC 
FORCE REQUIRED TO RECENTER A PROOF MASS. THE OUTPUT OF THE 
DEVICE WAS A DIGITAL PULSE RATE PROPORTIONAL TO THE APPLIED 
ACCELERATION. THE MEASUREMENTS ALLOWED DETERMINATION OF THE 
DENSITY OF THE NEUTRAL ATMOSPHERE. MONITORED THE THRUST OF THE 
ORBIT-ADJUST PROPULSION SYSTEM. DETERMINED THE SATELLITE
 
MINIMUM ALTITUDE, MEASURED SPACECRAFT ROLL, AR PROVIDED SOME
 
ATTITUDE-SENSING INFORMATION. SPACECRAFT MUTATIONS OF LESS
 

THAN 0.01 DEGREES WERE MONITORED. THE INSTRUMENT HAD THREE
 
SENSITIVITY RANGES -- 8.E-3 G IN ORBIT ADJUST PROPULSION SYSTEM
 
(OAPS) MONITOR MODE; 4.E-4 G BETWEEN 120 KH CPLUS OR MINUS 2
 
PERCENT) AND 280 AM (PLUS OR MINUS 10 PERCEHT); AND 2.E-S G
 
BETWEEN inO KM (PLUS OR MINUS 2 PERCENT) AND 400 KH (PLUS OR
 
MINUS 	10 PERCENT). NUMBERS IN PARENTHESES REPRESENT ERRORS; IN
 
ADDITION. THERE MAY BE A SYSTEMATIC ERROR OF Up TO PLUS OR
 

MNus 5 ER CEN DUE TO DRAG COEFFI CI ENT UNCERTAINYy. THE
 
HIGHEST ALTITUDE WAS DETERMINED ASSUMING THE INSTRUMENT COULD
 
SENSE 	TO 0.2 PERCENT OF FULL SCALE.
 

AE-C. 	DOERING-----------------------------------------


INVESTIGATION NAME- PHOTOELECTRON SPECTROMETER (PES)
 

USSDC 1D- 73-101A-03 INVESTIGATIVE PROGRAM
 

CODE ST
 

INVESTIGATEON DISCIPLINE(S)
 
IONOSPHERES
 
PLANETARY ATMOSPHERES
 

PERSONNEL
 
pI - J.P. DOERING JOHNS HOPKINS U
 
01 - C.O. BOSTROM APPLIED PHYSICS LAB
 

BRIEF DESCRIPTION
 

THIS EXPERIMENT WAS DESIGNED TO PROVIDE INFORMATION ON
 
THE INTENSITY. ANGULAR DISTRIBUTION, ENERGY SPECTRUM, AND NET
 
FLOWS ALONG FIELD LINES. OF ELECTRONS IN THE THERMOSPHERE WITH 
ENERGIES BETWEEN 2 AND SO0 EV. THE INSTRUMENT CONSISTED Of TWO 
IDENTICAL. OPPOSITELY DIRECTED, HEMISPHERICAL. ELECTROSTATIC 
ANALYZERS. EACH SPECTROMETER HAD A RELATIVE ENERGY RESOLUTION 
OF PLUS OR MINUS 2.5 PERCENT AND A GEOMETRIC FACTOR ON THE 

TACTIVf
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ORDER Or 0.001 SO C STERe INDEPENDENT OF ELECTRON ENERGY. 
THREE SEPARATE ENERGY RANGES COULD BE SENSED -- 0 TO 25 EV, G 
TO 100 EV. OR 0 TO 500 EV. MEASUREMENTS FROM THESE INTERVALS 
COULD BE SEQUENCED IN 5 DIFFERENT WAYS. DATA COULD BE TAKEN 
FROM EITHER SENSOR SEPARATELY, OR ALTERNATELY WITH TIME 
RESOLUTION VARYING -ROM 0.25 TO 8 S. THERE WERE TWO DEFLECTION 
VOLTAGE SCAN RATES DETERMINED BY SPACECRAFT CLOCK. THIS 
VOLTAGE WAS CHANGED IN 64 STEPS. AND WAS DONE AT 4 OR 16 STEPS 
PER TELEMETRY FRAME- WITH 16 FRAMES(S, THIS ALLOEP A CHOICE 
OF EITHER ONE 64-POINT SPECTRUM. OR FOUR 16-POINT SPECTRA IN 
ONE SECOND. THE LONGEST (S S) CYCLE OF DATA INVOLVED 
OSERVATIONS USING INCREASING VOLTAGE STEPS FOR THE LOWEST. 
MIDDLE, LOWEST, THEN HIGHEST ENERGY RANGES (IN THAT ORDER) FOR 
1 5 EACH. A REPEAT FOR DECREASINC VOLTAGE STEP COMPLETED THE 
CYCLE. A MORE DETAILED DESCRIPTION OF THIS EXPERIMENT MAY BE 

FOUND IN 'RADIO SCIENCE.' 8. 4. 387-392. APRIL 1973. 


-......HANSON-----------------AE-C. 

INVESTIGATION NAME-	 RETARDING POTENTAL ANALYZERfDRIFT METER 

(BPA) 


NSSDC ID- 73-IOIA-O INVESTIGATIVE PROGRAM 

CODE ST 


INVESTIGATION DISCIPLINE(S) 

IONOSPHERES 

PLANETARY ATMOSPHERES 


PERSONNEL 
PI - W-B. HANSON 	 IFOF TEXAS. DALLAS 
01 - D-R. ZUCCARO 	 U OF TEXAS. DALLAS 
01 - S. SANATANI 	 U OF TEXAS. DALLAS
 

BRIEF 	DESCRIPTION
 
THIS EXPERIMENT WAS DESIGNED TO DETERMINE OUSERVATIONS OF 


VECTOR ION DRIFT VELOCITIES, ION CONCENTRATION AND TEMPERATURE.
 

AND SPACECRAFT POTENTIAL. AN IONOSPHERIC IRREGULARITY INDEX 

WAS ALSO OBTAINED FROM THE ION CONCENTRATION SENSOR. THE 

EXPERIMENT CONSISTED OF A RETARDING POTENTIAL ANALYZER WITH
 
FOUR PLANAR SENSOR HEADS. THE SENSOR HEAD USED FOR ION DRIFT 

MEASUREMENTS WAS CO-LOCATED WITH ANOTHER HEAD. AND ALL WERE 

SPACED NEARLY EQUALLY, LOOKING OUTWARD FROM THE SATELLITE 

EQUATOR. SINCE THE SATELLITE SPIN AXIS WAS PERPENDICULAR TO 

THE ORBIT PLANE, THESE HEADS COULD OBSERVE ALONG THE SPACECRAFT
 
VELOCITY VECTOR IN EITHER THE SPIN OR DESPUN MODE OF THE 

SPACECRAFT. THE PRIMARY PURPOSE OF THIS EXPERIMENT WAS TO 


PROVIDE ACCURATE ION TEMPERATURES WITH OTHER MEASUREMENTS BEING 
OF SECONDARY IMPORTANCE. THREE OF THE SENSOR HEADS WERE 
SIMILAR. THEY HAD TWO GROUNDED ENTRANCE GRIDS. TWO RETARDING 

GRIDS. A SUPPRESSOR GRID. A SHIELD GRID. AND A COLLECTOR. A 
LINEAR SHEEP VOLTAGE (32 6R 22 TO D V. UP OR DOWN) WAS NORMALLY 
APPLIED TO THE RETARDING GRIDS IN 0.75 S. INTERPRETATION OF 
THE RESULTING CURRENT-VOLTAGE PROFILES PROVIDED THE TON 

TEMPERATURE. THE ION AND ELECTRON CONCENTRATION, SOME ION 

COMPOSITION INFORMATION, VEHICLE POTENTIAL AND PLASMA DRIFT 

VELOCITY PARALLEL TO THE VELOCITY VECTOR. TWO OF THE THREE 

SIMILAR SENSORS HAD AN ADDITIONAL GRID BETWEEN THE ENTRANCE AND 

RETARDING GRIDS IN ORDER TO PROTECT INNER GRIDS FROM ION 

BOMBARDMENT DURING ELECTRON MEASUREMENTS. THE OTHER 

SIGNIFICANT FEATURE OF THESE TWO SENSORS WAS THAT A SMALL 

POSITIVE COLLECTOR BIAS COULD BE APPLIED TO ASSURE ADEQUATE 

ACCESS OF THERMAL ELECTRONS TO THE COLLECTOR. WITH THE 

RETARDING GRID AT CONSTANT ZERO VOLTS. CURRENT CHANGES COULD BE 


OBSERVED FOR 3-S PERIODS TO OBTAIN GRADIENTS OF ION 

CONCENTRATION. ELECTRON PARAMETERS WERE MEASURED IN A MANNER 

SIMILAR TO IONS EXCEPT FOR THE LINEAR SWEEP VOLTAGE (-3 OR -2 

TO 0 V, UP OR DOWN) RANGE. IONS IN MASS RANGES I TO 4. 14 TO 

16. 24 TO 32 AND GREATER THAN 40 AMU COULD BE IDENTIFIED. THE 

FOURTH SENSOR HEAD WAS FOR THE ION-DRCFT VELOCITY MEASUREMENTS. 

AND CONSISTED OF FOUR GROUNDED GRIDS. A NEGATIVELY BIASED 

SUPPRESSOR GRID. AND A h-SEGMENT COLLECTOR. DIFFERENCES IN 

VARIOUS COLLECTOR SEGMENT CURRENTS PROVIDED ION-DRIFT 

DIRECTIONAL COMPONENT INFORMATION. MORE DETAILS OF THIS 

EXPERIMENT ARE AVAILABLE IN 'RADIO SCIENCE,' 8. 4, 333-339, 

APRIL 1973.
 

-A.. .	 . . . ... EC. NAY 
------- AE-C, HAYS-- - - - - - - - - - - - - - - - - - - -


INVESTIGATION NAME-	 VISIBLE AIRGLOW PHOTOMETER (VAE)
 

NSSDC ID- 73-101A-14 INVESTIGATIVE PROGRAM 

CODE ST
 

INVESTIGATION DISCIPLINE(S) 


PLANETARY ATMOSPHERES 


ATMOSPHERIC PHYSICS 


PERSONNEL 
P1 - P.B. NAYS U OF MICHIGAN 
01 - G.G. SHEPHERD YORK U 

BRIEF 	DESCRIPTION 

THIS EXPERIMENT CONTAINED A FILTER PHOTOMETER DESIGNED 10 


MONITOR VARIOUS AIRDLOW AND AURORAL FEATURES WHICH LIE IN THE 

SPECTRAL RANGE BETWEEN 3000 A AND 7500 A. THE PRIMARY 

INFORMATION OBTAINED FROM THIS EXPERIMENT WAS THE RATES OF 

EXCITATION OF THE ATOMIC AND MOLECULAR CONSTITUENTS OF THE 

THERMOSPHERE. FOR THE AE-C MISSION. THE FOLLOWING SIX SPECIFIC 

LINES AND BANDS WERE CHOSEN FOR STUDY SINCE THEY PLAY AN 

IMPORTANT ROLE IN THE PHOTOCHEMICAL ENERGY BALANCE OF THE 

ATMOSPHERE -- 3371 A, 4278 A, 5200 A. 5577 A, 6300 A. AND 7319 

A. THE EMISSIONS WERE MEASURED IN PAIRS -- 5577 AND 6300, 7319 
AND CALIB. 3371 AND 5577. 5200 AND 7319. 4278 AND 3371. CALIB 

AND 5100. AND 6300 AND 4278. TWO OPTICAL SYSTEMS VIEWED AT 
RIGHT ANGLES TO EACH OTHER. EACH ONE EMPLOYED A COMBINATION OF 
A SIMPLE OBJECTIVE LENS AND FIELD STOP TO DEFINE THE FIELD OF 
VIEW. AND EACH CONTAINED A MULTISTAGE LIGHT BAFFLE. THE 
WIDE-ANGLE HIGH SENSITIVITY SYSTEM (DESIGNATED CHANNEL 2) HAD A 
FIELD OF VIEW OF 3 DEG HALF-ANGLE, AND WAS USED TO MEASURE THE 
NIGHTGLOW. DAYGLOW ABOVE THE SATELLITE. AND OTHER WEAK EMISSION 
FEATURES. THE LESS SENSITIVE SYSTEM (DESIGNATED CHANNEL 1) HAD 
A FIELD OF VIEW OF APPROXIMATELY 314 DEG HALF-ANGLE AND WAS 
USED FOR DAYGLOW AND NIGHTGLOW HORIZON MEASUREMENTS. AS WELL AS 
DISCRETE AURORAL FEATURES WHICH SHOWED STRONG SPATIAL
 
GRADIENTS- BOWH OPTICAL CHANNELS HAD A DIAMETER OF 2.2 CH. 
THEY SHARED A FILTER WHEEL THAT CONTAINED SIX INTERFERENCE
 
FILTERS AT THE WAVELENGTHS IDENTIFIED ABOVE. AND TWO OTHER
 
POSITIONS. ONE WAS A DARK POSITION FOR NOISE MEASUREMENTS. AND
 
THE OTHER WAS A CALIBRATE POSITION. THE DYNAMIC RANGE OF THE
 
INSTRUMENT WAS 1.E6 RAYLEIGHS. IN ORDER THAT THE SENSORS BE 
ABLE TO RESPOND IN A FRACTION OF A SECOND TO LARGE CHANGES IN 
SURFACE BRIGHTNESS WITHOUT ANY NOTICEABLE ENHANCEMENT IN 1HE 
BACKGROUND COUNT RATE. EACH ONE CONTAINED A 11100 AITENUAYOR 
AND AN ELECTRONIC CIRCUIT TO BACK-BIAS THE CATHODE. WITH THESE 
PROTECTIVE FEATURED IT WAS POSSIBLE TO MEASURE A DARK FEATURE
 
WITH 	 NO APPARENT ENHANCEMENT IN BACKGROUND WITHIN 120 MS AFTER
 
A DIRECT VIEW OF 	THE SUN- PROTONS REACHING THE CATHODE WERE
 
RECORDED USING A PULSE-COUNTING SYSTEM. THE INTEGRATION IME
 
WAS 33 MS FOR CHANNEL 1 AND 132 MS FOR CHANNEL 2. PRIMARY 
COMMAND AND TELEMETRY FORMATTING SYSTEMS WERE SHARED BY THE TWO 
CHANNELS. THE EXPERIMENT COULD BE COMMANDED INTO ANY ONE Of 
SEVERAL OPERATING MODES DEPENDING ON THE SCIENCE RaOUIREMENT$ 
AND SPACECRAFT ATTITUDE. FOR MORE EXPERIMENT DETAILS, SEE 'THE 
VISABLE-AIRGLOW EXPERIMENT ON ATMOSPHERE EXPLORER.' P. B. HAYS. 
ET AL. RADIO SCIENCE. 8. 4. 369. 1973.
 

SAE-C. HNIEREGGER-------------------------


INVESTIGATION NAME-	 SOLAR EUV SPECTROPHOTOMETER (EUVS) 

NSSDC ID- 73-101A-06 INVESTIGATIVE PROGRAM
 
CODE ST
 

INVESTIGATION DISCIPLINE(S)
 

IONOSPHERES
 
PLANETARY ATMOSPHERES
 
SOLAR 	PHYSICS
 

PERSONNEL
 
PI - N.E. HINTEREGGER USAF GEOPHYS LAS
 

01 - D.E. DEDO 	 USAF GEOPHYS LAS
 
01 - L.A. HALL 	 USAF GEOPHYS LAB
 
OF - C.W. CHAGNON 	 USAF GEOPHYS LAB
 

01 - J.E. MANSON 	 USAF GEOPHYS LAB
 

BRIEF DESCRIPTION 
EUVS WAS USED TO OBSERVE THE VARIATIONS IN THE SOLAR EUV 

FLUX IN THE WAVELENGTH RANGE FROM 140 10 1850 A AND THE 
ATMOSPHERIC ATTENUATION AT VARIOUS FIXED WAVELENGTHS. THIS 
PROVIDED QUANTITATIVE ATMOSPHERIC STRUCTURE AND COMPOSITION 
DATA. THE INSTRUMENT CONSISTED OF 24 GRAZING-INCIDENCE GRATING 
MONUCHROMATORS USING PARALLEL-SLIT SYSTEMS FOR ENTRANCE 
COLLIMATION AND PHOTOELECTRIC DETECTORS AT THE EXIT SLITS. 
TWELVE OF THESE MONOCHROMATORS HAD WAVELENGTH SCAN CAPABILITY. 
EACH WITH 128 SELECTABLE WAVELENGTH POSITIONS. WHICH COULD ALSO
 
AUTOMATICALLY STEP SCAN THROUGH THESE POSITIONS. THE OTHER 12
 
MONOOHROMATORS OPERATED AT FIXED WAVELENGTHS WITH FIELDS OF
 

VIEW SMALLER THAN THE FULL SOLAR DISK TO AID IN THE ATMOSPHERIC
 
ABSORPTION ANALYSIS. THE SPECTRAL RESOLUTION VARIED FROM 2 TO
 
54 A DEPENDING UPON THE PARTICULAR INSTRUMENT- THE FIELD OF
 
VIEW VARIED FROM 60 X 60 ARC MIN DOWN TO 3 X 6 ARC MIN. ALL 24
 
MONOCHROMATOR-ENTRANCE AXES WERE CO-ALIGNED PARALLEL. A SOLAR
 
POINT SYSTEM COULD POINT TO 256 DIFFERENT POSITIONS. EXECUTE A
 
16-STEP ONE-DIMENSIONAL SCAN OR A FULL 256-STEP RASTER. THE
 
TIME RESOLUTION VARIED FROM 05 S FOR OBSERVING 12 FIXED
 
WAVELENGTHS UP TO 256 5 FOR PROGRAMMING THE EUVS THROUGH ALL 
POSSIBLE MODES. MORE DETAILS CAN BE FOUND IN 'RADIO SCIENCE,' 
8, 4. 349-360, APRIL 1973. 

--------------------- HFM ... .. .. .... ,HFMN-----------------------------------------A-C.. .. .. ... .. .. .. 

INVESTIGATION NAME-	 MAGNETIC ION-MASS SPECTROMETER CHINS)
 

NSSDC ID- 73-101A-10 INVESTIGATIVE PROGRAM
 
CODE ST
 

INVESTIGATION DISCIPLINE($)
 
IONOSPHERES
 

PLANETARY ATMOSPHERES
 

ATMOSPHERIC PHYSICS
 

PERSONNEL
 
PI - J.H. HOFFMAN U OF TEXAS. DALLAS
 

BRIEF 	DESCRIPTION
 
A MAGNETIC ION MASS SPECTROMETER WAS FLOWN TO MEASURE IN
 

SITU THE CONCENTRATIONS OF THE AMBIENT IOT SPECIES IN THE MASS
 
RANGE FROM 1 TO 90 ATOMIC MASS UNITS (U). MOUNTED ON THE
 
SATELLITE EQUATOR NORMAL TO THE SPIN AXIS. THE ENTRANCE
 
APERTURE FACED FORWARD WHEN THE SPACECRAFT WAS IN THE DESPUN
 
MODE. THE ELECTRIC AND MAGNETIC FIELDS WERE ARRANGED TO
 
PRODUCE A MASS SPECTRUM ALONG THE FOCAL PLANE FOLLOWING THE
 
MAGNETIC ANALYZER. THREE SLITS WERE PLACED ALONG THE FOCAL
 
PLANE IN APPROPRIATE PLACES TO SIMULTANEOUSLY COLLECT IONS IN
 
IKE MASS RATIOS 1 TO 4 TO 16 U. IONOSPHERIC IONS WERE
 
ACCELERATED INTO THE ANALYZER SYSTEM BY A NEGATIVE VOLTAGE THAT
 
VARIED FROM -1069 TO -225 V. THE THREE MASS RANGES MEASURED
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------- --------------------------------------------- 

SIMULTANEO'lSLy WEAE 1 0 4. 4 TO 16. AND 16 TO 64 U. FOLLOWING 
EACH SLIT WAS AN ELECTRON MULTIPLIER AND A LOGARITHMIC 
ELECTROMETER-AMPLIFIER DETECTOR. THE DETECTOR OUTPUT COULD BE 

MEASURED DIRECTLY FOR AN ANALOG OUTPUT, OR IT COULD BE FED TO A 
'PEAK' CIPCUIT THAT DETERMINED THE AMPLITUDE OF EACH PEAK IN 
THE SPECTRUM. ONLY THE AMPLITUbE Of EACH PEAK WAS TELEAETERED 
IN THE PRIMARY PEAKS MODE, AND IN THIS MODE THE TIME REOUIRED 

TO SIMULTANEOUSLY SWEEP ALL THREE MASS RANGES WAS 1 S. OTHER 

MODES OF OPERATION WERE POSSIBLE. IN THE ANALOG SHORT MODE. 
THE THREE MASS RANGES WERE SWEPT IN 3 S. ALTERNATING WITH 1-S 

'PEAKS' MODE SCANS. AN 8-S SHEEP WAS REQUIRED IN THE ANALOG 
LONG MODE. AGAIN ALTERNATING WITH 1-5 PEAKS MODE SCAN. AN 
OPTION EXISTED IN THE LOCKED NODE TO CONTINUOUSLY MEASURE ANY 

SET OF MASS NUMBERS IN THE RATIO 1 1O 4 TO 16 TO GIVE HIGH 
SPATIAL RESOLUTION. MORE EXPERIMENT DETAILS CAN BE FOUND IN 
'THE MAGNETIC ION-MASS SPECTROMETER ON ATOS-BHERE EXPLORER.' J. 
H. HOFFMAN. ET AL, RADIO SCIENCE, 6, 4, 315-322, APRIL 1973. 

AE-C.------HOFFMAN ----------------

INVESTIGATION NAME- LOW-ENERGY ELECTRONS (LEE) 


NSSDC ID- 73-101A-12 INVESTIGATIVE PROGRAM 
CODE SF 

INVESTIGATION DISCIPLINE(S) 
PARTICLES AND FIELDS 

PERSONNEL 
PC - R.A. HOFFMAN NASA-GSFC 
01 - DS, EVANS NOAA-ERL 

0E - J.L. BURCH U OF TEXASSAN ANTONIO 

BRIEF DESCRIPTION 

THIS EXPERIMENT FURNISHED DIRECT MEASUREMENTS OF THE 
ENERGY INPUT INTO THE UPPER ATMOSPHERE DUE TO ELECTRONS AND 
PROTONS (IONS) IN THE ENERGY RANGE OF 0.2 TO 25 KEV. THE 

EXPERIMENT ACQUIRED DIFFERENTIAL MEASUREMENTS OF THE ENERGY 
INFLUX AND ANGULAR DISTRIBUTION- THERE WERE TWO DETECTORS 
MEASURING ELECTRONS AND PROTONS FROM 0.2 TO 25 NEV IN 16 
LOGARITHMICALLY SPACED STEPS, AND ONE DETECTOR MEASURING S KEy 
ELECTRONS CONTINUOUSLY. EACH DETECTOR CONSISTED OF A 
CYLINDRICAL ELECTROSTATIC ANALYZER FOR SPECIES AND ENERGY 
SELECTION. AND A SPERALTRON ELECTRON MULTIPLIER FOR PARTICLE 

DEIECTION, ENERGY DI$TRIBU7IOAS WERE OBTAINED Y APPLYING 
DIFFERENT FIXED OR STEPPED VOLTAGES TO THE DEFLECTION PLATES; 
DISTRIBUTIONS IN ANGLE HERE MEASURED BY USING THE SPACECRAFT 

SPIN AND MOUNTING THE ANALYZERS AT AN ANGLE. IN THE SPINNING 
MODE. ANGULAR DISTRIBUTIONS OF BOTH PROTONS AND ELECTRONS WERE 
OBTAINED. IN THE DESPUN MODES. MEASUREMENTS WERE OBTAINED AT 


45 DEO TO THE SPACECRAFT EQUATOR. AND RADIALLY AWAY FROM THE 


EARTH. DEIECTOk LOOK ANGLES WERE CHOSEN TO GIVE OPTIMUM 

MAGNETIC PITCH-ANGLE COVERAGE WHEN THE SPACECRAFT AS MOVING 


EITHER POLEWARD OR EQUATORWARD. ALL DETECTORS WERE IDENTICAL 

IN CONSTRUCTION AND USED 1- X 6-MM ENTRANCE APERTURES. ONLY 


ONE (ONITOR) RODE WAS AVAILABLE. IT CONSISTED OF CONTINUOUS 


MEASUREMENT OF 5-KEV ELECTRONS AT 45 DEG TO THE SPACECRAFT 


EQUATOR (ITT AXES. COUNTS WERE ACCUMULATED OVER 55.7 MS AND 

READ OUT EACH MAIN TELEMETRY FRAME (62.5 MS). THE TRO STEPPED 


DETECTORS MOVED ONE ENERGY STEP ONCE EACH MAIN FRAME WITH THE 


SAME ACCUMULATION TIME REQUIRING ABOUT I S FOR A COMPLETE CYCLE 


OF STEPS. MORE COMPLETE DETAILS OF THIS EXPERIMENT MAY BE 

FOUND IN 'RADIO SCIENCE,' 8, 4, 393-400. APRIL 1973. 


AE-C. 	RICE 


IIVESTIGATION NAME- COLD CATHODE ION GAUGE 

NESOC ID- 73-101A-15 INVESTIGATIVE PROGRAM 

CODE ST 

INVESTIGATION DISCIPLINEKS) 

IONOSPHERES 

PLANETARY ATMOSPHERES 


PERSONNEL 

PI - C.J. RICE AEROSPACE CORP 


BRIEF 	DESCRIPTION 


THE COLD CATHODE ION GAUGE FLOWN ON AE-C WAS PRIMARILY AN 


ENGINEERING EXPERIMENT TO PROVIDE DADA ON SPACECRAFT OPERATION. 

HOWEVER, DATA FROM THIS EXPERIMENT WAS CORRELATED WITH 

ACCELEROMETER AND CAPACITANCE MANOMETER DATA TO EVALUATE 


SATELLITE DRAG PERFORMANCE. THE ION GAUGE. ALSO REFERRED TO AS
 
PRESSURE SENSOR A CPSA). MEASURED ATMOSPHERIC PRESSURE IN THE * 


REGION BETWEEN 120 AND 370 AM ABOVE THE EARTM'S SURFACE FOR
 
VALUES OF ATMOSPHERIC PRESSURE BETWEEN 1.3E-3 10 1.3E-7 MB.
 

THE ESTIMATED ACCURACY OF THE PSA WAS PLUS OR MINUS 20 PERCENT. 

THE 	 CYLINDRICALLY SHAPED SENSOR PACKAGE CONSISTED OF A 
WEDGE-SHAPED ORIFICE. A CATHODE NEAR GROUND POTENTIAL, AN ANODE 

OPERATIIG AT ABOUT 1300 VOC, AND A PERMANENT MAGNETIC FIELD OF 
ABOUT 1600 GAUSS. THE GAUGE CONTAINED NO PRIMARY SOURCE Of 

IONIZING ELECTRONS. THE DISCHARGE WAS INITIATED BY FIELD 

EMISSION AND WAS SELF-SUSTAINING AT A PRESSURE ABOVE 1.3E-7 MB. 

THE ION CURRENT WAS COLLECTED AT THE CATHODE. THE SENSOR WAS 
MQUNTED ON THE SPACECRAFT, WITH THE ORIFICE PERPENDICULAR TO 
THE SPACECRAFT SPIN-AXIS WHICH WAS NORMAL TO THE ORBITAL PLANE. 

THE INSTRUMENT COULD BE OPERATED IN TWO MODES. SPINNING OR 
DESPUN. WHEN THE SPACECRAFT WAS IN A SPINNING MODE. THE PSA 

ALTERNATELY SAMPLER THE RAM AND WAKE PRESSURE. WHEN THE 
SPACECRAFT WAS IN THE DESPUN MODE. THE PSAFACED 30 DEG FROM 
THE DIRECTION OF NOTION. DATA FROM THIS EXPERIMENT WAS NOT 

TAPE RECORDED. BUT WAS OBSERVED IN REAL TIME. 

-Al-C 1-II--------------------------------

INVESTIGATION NAME- CAPACITANCE MANOMETER
 

NE5DC ID- 73-101A-16 INVESTIGATIVE PROGRAM 
CODE ST 

INVE$TIGATTON DISCIPLINE($) 
PLANETARY ATMOSPHERES 

PERSONNEL 
Pl - 5.J. RICE AEROSPACE CORP 

BRIEF DESCRIPTION 
THE CAPACITANCE MANOMETER WAS PRIMARILY AN ENGINEERING 

EXPERIMENT TO PROVIDE DATA ON SPACECRAFT OPERATIONS. HOWEVER.
 
DATA FROM THIS EXPERIMENT WERE ALSO CORRELATED WITH
 
ACCELEROMETER AND ION GAUGE DATA IN EVALUATING SATELLITE DRAG.
 

THE MANOMETER. ALSO REFERRED TO AS PRESSURE SENSOR B (PS), 
MEASURED ATMOSPHERIC PRESSURE IN THE REGION BELOW 20D KM. THE 
ACCURACY OF THE PE GAUGE VARIED FROM ABOUT 10 PERCENT AT 120 
KM TO ABOUT 40 PERCENT AT 18O AM. THE PSB CONSISTED OF TWO 
SPHERICAL, THERMALLY CONTROLLED CHAMBERS, SEPARATED BY A THIN 
MEMBRANE STRETCITED FLAT AND UNDER RADIAL TENSION. ANY
 

DEFLECTION OF THE DIAPHRAGM CAUSED BY A PRESSURE DIFFERENTIAL 
BETWEEN THE TWO SIDES CAUSED A CHANGE IN CAPACITANCE BETWEEN
 
THE DIAPHRAGM AND AN ADJACENT ELECTRODE WHICH IS MEASURED BY AN
 

AC BRIDGE CIRCUIT. AIR WAS PERMITTED INTO ONE OF THE CHAMBERS
 
THROUGH TWO PORTS 180 DEG APART AND PERPENDICULAR TO THE
 
SPACECRAFT SPIN AXIS. THUS. THE WAKE-RAM PRESSURE DIFFERENTIAL
 
WAS SAMPLED TWICE EACH SPACECRAFT REVOLUTION.
 

------- AE-C. SPENCER
 

INVESTIGATION NAME- NEUTRAL ATMOSPHERE TEMPERATURE IRATE)
 

NSSOC ID- 73-101A-09 INVESTIGATIVE PROGRAM
 

CODE ST
 

INVESTIGATION DISCIPLINECS)
 
PLANETARY ATMOSPHERES 

_ATMOSPHERIC PHYSICS 

PERSONNEL
 
PI - N.M. SPENCER NASA-GSFC
 
01 - 1.R. CARIGNAN U OF MICHIGAN
 

BRIEF 	DESCRIPTION
 
THIS EXPERIMENT MEASURED THE KINETIC TEMPERATURE OF THE 

NEUTRAL ATMOSPHERE BY DETERMINING THE INSTANTANEOUS DENSITY OF 
MOLECULAR NITROGEN IN A SPHERICAL CHAMBER COUPLED TO THE 

ATMOSPHERE THROUGH A KNIFE-EDGED ORIFICE. ANALYSIS OF THE 

MEASURED MOLECULAR NITROGEN DENSITY VARIATION OVER A SPIN CYCLE 
VITH A KNOWLEDGE OF THE SAYELLITE'S MOTION AND ORIENTATION LEAD 

TO A DETERMINATION OF THE AMBIENT TEMPERATURE. INDEPENDENT OF 

SCALE HEIGHT. A MEASUREMENT OF THE AMBIENT NITROGEN DENSITY 

WAS ALSO OBTAINED. AN ALTERNATE MEASUREMENT OF NEUTRAL 

TEMPERATURE WAS ALSO UNDERTAKEN. USING A BAFFLE INSERTED IN 
FRONT OF THE ORIFICE TO. INTERCEPT A PORTION OF THE GAS 

PARTICLE STREAM ENTERING THE CHAMBER. WHEN THE SATELLITE WAS 

IN THE DESPUN MODE, THE BAFFLE WAS MADE TO OSCILLATE IN THE 

STEPWISE FASHION TO INTERRUPT THE PARTICLE STREAM SEEN BY THE 

ORIFICED CHAMBER, THESE- CHAMBER DENSITY VARIATIONS WERE 

ITERPRETED TO YIELD THE NEUTRAL GAS KINETIC TEMPERATURE. A 

DUAL-FILAMENT ION SOURCE SAMPLED THE THERMALIZEb MOLECULAR 
NITROGEN IN THE CHAMBER AND PRODUCED AN ION BEAM DENSITY 

PROPORTIONAL TO THE NITROGEN CHAMBER DENSITY. FROM THE SOURCE, 
THIS IONIZED NITROGEN BEAM WAS DIRECTED FPOM A QUADRUPOLE 

ANALYZER. TUNED TO PASS THOSE PARTICLES WHOSE MASS-TO-CHARGE 
RATIO (HIE) IS 28. ON TO AN ELECTRON MULTIPLIER. THE OUTPUT 

PULSES WERE AMPLIFIED AND COUNTED IN A 16-BIT ACCUMULATOR. 
WHEN THE SATELLITE WAS IN THE SPIHN[NG MODE, THE NITROGEN 

DENSITY WAS MEASURED ONCE PER SPIN PERIOD. ONINALLY EVERY 15 

S. THE NITROGEN KINETIC TEMPERATURE WAS MEASURED TWICE EACH 
SPIN PERIOD (WITHOUT THE BAFFLE OPERATING) AND ONCE PER SPIN 

PERIOD WITH BAFFLE OPERATION. WHEN THE SPACECRAFT WAS IN THE 

DESPUN MODE. THE NITROGEN DENSITY WAS MEASURED NEARLY 
CONTINUOUSLY. EXCEPT WHEN THE PARTICLE STREAM WAS INTERRUPTED
 

BY THE BAFFLE. THE SENSOR WAS VACOUI-SEALED PRIOR TO LAUNCH
 

AND OPENED TO THE ATMOSPHERE AFTER THE SPACECRAFT WAS IN ORBIT.
 

MORE EXPERIMENT DETAILS CAN BE FOUND IN. 'THE
 

NEUTRAL-ATMOSPHERE TEMPERATURE INSTRUMENT.' N. W. SPENCER, IT
 

AL. RADIO SCIENCE. 8. 4. 287-296, 1973.
 

* .*******************
 

SPACECRAFT COMMON NAME- AE-E 
ALTERNATE NAMES- S 6E. ATMOSPHERE EXPLORER-E 

EXPLORER 55. AE 5 

NSSDO 	ID- 75-107A
 

LAUNCH DATE- 11120175 	 HEIGHT- 735. KG
 
LAUNCH SITE- CAPE CANAVERAL, UNITED STATES
 

LAUNCH VEHICLE- DELTA
 

ORIGINAL PAGE IS
 
OF POOR QUALITY
 



SPONSORING COUNTRY/AGENCY 	 BRIEF DESCRIPTION
 
UNITED STATES NASA-OSS 


INIIAL ORBIT PARAMETERS 

ORBIT TYPE- GEOCENTRIC EPOCH DATE- 11125/75 

ORBIT PERIOD- 117.29 MIN INCLINATION- 19.7 DEG 

PERIAPSIS- 156. XM ALT APOAPSZS- 2983. 4M ALT 

PERSONNEL 

MG - F.W. GAETANO 	 NASA HEADQUARTERS 
SC - E.R. SCHMEILING NASA HEADQUARTERS 
PH - J.E. KUPPERIA, JR. NASA-GSFC 
PS - H.W. SPENCER 	 NASA-GSFC 

BRIEF 	DESCRIPTION 

THE PURPOSE OF THE AE-E MISSION WAS TO INVESTIGATE THE 

CHEMICAL PROCESSES AND ENERGY TRANSFER MECHANISMS THAT CONTROL 
THE STRUCTURE AND BEHAVIOR OF THE EARTH'S ATMOSPHERE AND 
IONOSPHERE IN THE REGION OF HIGH ABSORPTION OF SOLAR ENERGY AT 
LOW AND EQUATORIAL LATITUDES THE SIMULTANEOUS SAMPLING AT 
HIGHER LATITUDES WAS CARRIED OUT BY THE AE-D SPACECRAFT UNITIL 
ITS FAILURE ON 1129176 AND THEN BY AE-C. THE SAME TYPE OF 
SPACECRAFT AS AE-C WAS USED. AND THE PAYLOAD CONSISTED OF THE 
SAME TYPES OF INSTRUMENTS EXCEPT THAT THE LOW ENERGY ELECTRON 
AND UNV NITRIC OXIDE EXPERIMENTS WERE DELETED AMD A BACKSCTTER 
BV SPECTROMETER WAS ADDED TO MONITOR THE OZONE CONTENT OF THE 
ATMOSPHERE. THE TWO EXPERIMENTS THAT WERE DELETED WERE MORE 
APPROPRIATE FOR THE HIGH LATITUDE REGIONS. THE PERIGEE SWEPT 
THROUGH MORE THAN SIX FULL LATITUDE CYCLES AND TWO LOCAL TIME 
CYCLES DURING THE FIRST YEAR AFTER LAUNCH WHEN THE ORBIT WAS 
ELLIPTICAL AND THE PERIGEE HEIGHT WAS VARIED BETWEEN 13D AND 

40a KM. THE CIRCULARIZATION OF THE ORBIT AROUND 390 KM WAS 
MADE ON 11/20/76 AND. SIMILAR TO A-C, WAS RAISED TO THIS 

HEIGHT WHENEVER IT WOULD DECAY TO ABOUT 250 MM. 

. -...AE-E. BRACE . . . . . . . . . . . . . . . . . . . . . .
 

INVESTIGATION NAME- CYLINDRICAL ELECTROSTATIC PROBE (CEP) 

NSSDC 	 Ib- 75-107A-01 INVESTIGATIVE PROGRAM 
CODE ST 

INVESTIGATION DISCIPLINE(S) 

PLANETARY ATMOSPHERES 
IONOSPHERES
 

PEPSONNEL 

Pi - L.H. GRACE 	 NASA-GSFC 


O - R.F. THEIS 	 NASA-GSFC 
01 - A. DALGARNG HARVARD U 

BRIEF 	DESCRIPTION 

THE CEP CONSISTED OF TIO IDENTICAL INSTRUMENTS DESIGNED 


TO MEASURE ELECTRON TEMPERATURES. ELECTRON AND ION 

CONCENTRATIONS. ION MASS. ANO SPACECRAFT POTENTIAL- ONE PROBE 
WAS ORIENTED ALONG TEE SPIN AXIS OF THE SPACECRAFT (NORMALLY 

PERPENDICULAR TO THE' ORBIT PLANE), AND THE OTHER RADIALLY SO 
THAT IT COULD OBSERVE IN THE DIRECTION OF THE VELOCITY VECTOR 
ONCE EACH 15-S SPIN PERIOD: EACH INSTRUMENT WAS A RETARDING 
POTENTIAL LAHGNUIR PROBE DEVICE THAT PRODUCED A CURRENT-VOLTAGE 
(I-V) CURVE FOR A KNOWN VOLTAGE PATTERN PLACED ON THE 
COLLECTOR. ELECTROMETERS WERE USED TO MEASURE THE CURRENT. 
THERE WERE TWO SYSTEMS OF OPERATION COME WITH TWO MODES AND 

ANOTHER WITH THREE MODES) USING COLLECTOR VOLTAGE PATTERNS 

BETWEEN PLUS AND MINUS S VOLTS. MOST MODES INVOLVED AN 
AUTOMATIC OR FIXED ADJUSTMENT OF COLLECTOR VOLTAGE LIMITS 

CANDfOR ELECTROMETER OUTPUT) SUCH THAT THE REGION OF INTEREST 
ON THE I-V PROFILE PROVIDED HIGH RESOLUTION- EACH SYSTEM WAS 
DESIGNED FOR USE WITH ONLY ONE OF THE PROBES. RUT THEY COULD B 
INTERSKITCHED TO PROVIDE BACKUP REDUNDANCY. THE BEST 
MEASUREMENTS IN THE MOST FAVORABLE MODES PROVIDED ONE SECOND 
TIME RESOLUTION; ELECTRON TEMPERATURE BETWEEN 3C0 AND 10,000 
DEG K (10 PERCENT ACCURACY); ION DENSITY BETWEEN 10.000 AND 
1OF' PER CUBIC C (10-20 PERCENT ACCURACY); ELECTRON DENSITY 
BETWEEN S0 AND OBE6 PER CUBIC CM; AND ION MASS AT ION DENSITIES 
ABOVE 10.000 PER CUBIC CH. EACH PROBE HAD A COLLECTOR 

ELECTRODE EXTENDING FROM THE CENTRAL AXIS OF A CYLINDRICAL
 
GUARD RING. THE 2.5-CM LONG GUARD RING WAS AT THE END OF A 
25-CM BOOM. AND THE COLLECTOR EXTENDED ANOTHER 7,5 CM BEYOND 
THE GUARD RING. THE BOOK, GUARD. AND COLLECTOR WERE 0.2 CT IN 
DIA. MORE DETAILED INFORMATION CAN BE FOUND IN 'RADIO 

SCIENCE.' 8 4, APRIL 1975. 

------ AE-E. ORINTON ------------------------------------------

INVESTIGATION NAME- ION COMPOSITION AND CONCENTRATION (BIRS) 

NSSDC 1D- 75-107A-10 INVESTIGATIVE PROGRAM 

CODE ST 

INVESTIGATION DISCIPLINE(S) 


IONOSPHERES 

PLANETARY ATMOSPHERES 

ATMOSPHERIC PHYSICS 


PERSONNEL 

PI - H.C. BRINTON 	 NASA-GSFC 
01 - M. W. PHARO, III NASA-GSFC 
01 - H.A. TAYLOR. J - NASA-GSFC 

THIS- EXPERIMENT WAS FLOWN TO MEASURE,. THROUGHOUT THE
 
ORBIT, THE INDIVIDUAL CONCENTRATIONS OF ALL THERMAL ION SPECIES
 
IN THE MASS RANGE I TO 72 ATOMIC MASS UNITS (U) AND IN THE
 
AMBIENT DENSITY RANGE FROM 5 IONS PER CC TO S MILLION IONS PER 
CC EACH. THE MASS RANGE IS NORMALLY SCANNED IN 1.6 5. BUT THE 
SCAN TIME PER RANGE CAN BE INCREASED BY COMMAND. LABORATORY 
AND IN-FLIGHT DETERMINATION OF SPECTROMETER EFFICIENCY AND MASS 

DISCRIMINATION PERMITTED DIRECT CONVERSION OF MEASURED ION 
CURRENTS TO AMBIENT CONCENTRATIONS. CORRELATION OF THESE 
MEASURED DATA WITH THE RESULTS FROM COMPANION EXPERIMENTS. 
'ELECTROSTATIC PROBE (75-107A-01)1 AND rREIARDING POTENTIAL 
ANALYZER (75-107A-04) ' PERMITTED INDIVIDUAL ION CONCENTRATIONS 
TO BE DETERMINED WITH HIGH ACCURACY. THE EXPERIMENT'S FOUR 
PRIMARY MECHANICAL COMPONENTS WERE -- GUARD RING AND 
ION-ANALYZER TUBE, COLLECTOR AND PREAMPLIFIER ASSEMBLY,. VENT. 
AND MAIN ELECTRONICS HOUSING. A THREE-STAGE BENNETT TUBE WITH 
7- TO S-CYCLE DRIFT SPACES WAS FLOWN. AND HAS BEEN MODIFIED TO 
PERMIT ION CONCENTRATION MEASUREMENTS TO BE OBTAINED DOWN TO 
120 KM ALTITUDE. SPECIFICALLY, A VENT WAS PROVIDED AT THE REAR 
OF THE SPECTROMETER, AND THE USUAL FLAT-DISK. ION-CURRENT 
COLLECTOR WAKS REPLACED BY A STACK OF dIRE-MESH GRIDS. THE
 
BALANCE BETWEEN ION-CURRENT SENSITIVITY AND MASS-RESOLUTION IN
 
A BENNETT SPECTROMETER MAY BE ALTERED BY CHANGING APPROPRIATE 
VOLTAGES. THESE VOLTAGE CHANGES WERE CONTROLLED INDEPENDENTLY 
BY GROUND COMMAND FOR EACH ONE OF THE THREE MASS RANGES -- I TO 
4, 2 TO 18. AND A TO 72. THE INSTRUMENT CONFIGURATION SELECTED
 
FOR A PARTICULAR PASS WILL DEPEND PRIMARILY ON THE DATA 
REQUIREMENTS OF THE SCIENCE PROBLEM UNDER INVESTIGATION AND ON 
THE SPACECRAFT SPIN MODE. MORE COMPLETE EXPERIMENT DETAILS CAN 
BE FOUND IN THE PAPER 'THE BENNETT ION-MASS SPECTROMETER ON 

ATMOSPHERE EXPLORER -C AND -E.' H. C. BRINTON BT AL. RADIO 
SCIENCE, 8 4, 323-332. 1973. 

------- AE-E. CHAMPION --- --------- .............. 

IHVESTIGATION HARE- ATMOSPHERIC DENSITY ACCELEROMETER 
(MESA)
 

NSSDC ID- 7S-1OA-02 INVESTIGATIVE PROGRAM 
CODE ST 

INVESTIGATION 

DISCIPLINE(S)
 

PLANETARY ATMOSPHERES
 
IONOSPHERES
 

PERSONNEL 
PI - K.S.W.CHAMPION USAF GEOPHYS LAS 
01 - F.A. MARCOS USAF GEOPHYS LAB 

BRIEF 	DESCRIPTION
 
MESA OBTAINED DATA ON THE NEUTRAL DENSITY OF THE 

ATMOSPHERE IN THE ALTITUDE RANGE OF 120 KM TO 40 KM BY THE 
MEASUREMENTS OF SATELLITE DECELERATION DUE TO AERODYNAMIC DRAG.
 
THE INSTRUMENT CONSISTED OF THREE SINGLE-AXIS ACCELEROMETERS.
 

MOUNTED MUTUALLY AT RIGHT ANGLES. TWO IN THE SPACECRAFT X-Y
 
PLANE AXIS AND THE OTHER IN THE Z-AXIS. THE INSTRUMENT 

DETERMINED THE APPLIED ACCELERATION FROM THE ELECTROSTATIC 
FORCE REQUIRED TO RECENTER A PROOF MASS. THE OUTPUT OF THE 
DEVICE HAS A DIGITAL PULSE RATE PROPORTIONAL TO THE APPLIED 
ACCELERATION. THE MEASUREMENTS ALLOWED DETERMINATION OF THE 
DENSITY OF THE NEUTRAL ATMOSPHERE. RONITORED THE THRUST OF THE 
ORBIT-ADJUST PROPULSION SYSTEM. DETERMINED THIE SATELLITE 
MINIMUM ALTITUDE. MEASURED SPACECRAFT ROLL, AND PROVIDED SOME 

ATTITUDE-SENSING INFORMATION. SPACECRAFT NUTATIONS OF LESS 

THAN 0.01 DEGREES WERE MONITORED. THE INSTRUMENT HAD THREE 
SENSITIVITY RANGES -- B.E-3 G IN ORBIT ADJUST PROPULSION SYSTEM 
(OARPS) MONITOR' MODE; 4.E-4 G BETWEEN 120 AN (PLUS OR MINUS 2 
PERCENT) AND 280 KM (PLUS OR MINUS 10 PERCENT); AND ?.E-5 G 
BETWEEN 180 KH (PLUS OR MINUS 2 PERCENT) AND 403 kM (PLUS OR 
MINUS 10 PERCENT). NUMBERS IN PARENTHESES REPRESENT ERRORS; IN 
ADDITION. THERE MAY BE A SYSTEMATIC ERROR OF UP TO PLUS OR 
MINUS 5 PERCENT DUE TO DRAG COEFFICIENT UNCERTAINTY. THE 
HIGHEST ALTITUDE WAS DETERMINED ASSUMING THE INSTRUMENT COULD 
SENSE TO 0.2 PERCENT OF FULL SCALE. 

------- AE-E DOERING---------------

INVESTIGATION NANE- PHOTOELECTRON SPECTROMETER (PES) 

NSSPC 	 1p- 75-10?A-03 INVESTIGATIVE PROGRAM 
CODE ST 

INVESTIGATION DISCIPLINE(S) 

IONOSPHERES
 
PLANETARY ATMOSPHERES
 

PERSONNEL 
PI - J.P. DOERING JOHNS HOPKINS U 

OF - C.O. BOSTROM APPLIED PHYSICS LAB 

BRIEF 	DESCRIPTION
 
THIS 	 EXPERIMENT WAS DESIGNED TO PROVIDE INFORMATION ON
 

THE INTENSITY. ANGULAR DISTRIBUTION, ENERGY SPECTRUM. AND DET 
FLOWS ALONG FIELD LINES, OF ELECTRONS IN THE THERMOSPHERE WITH 
ENERGIES BETWEEN 2 A4D SCO EV THE INSTRUMENT CONSISTED OF TWO 
IDENTICAL. OPPOSITELY DIRECTED. HEMISPHERICAL, ELECTROSTATIC 
ANALYZERS. EACH SPECTROMETER HAD A RELATIVE ENERGY RESOLUTION 
OF PLUS OR MINUS 2.5 PERCENT AND A GEOMETRIC FACTOR ON THE 
ORDER OF 0.001 SQ IN SIER. INDEPENDENT Of ELECTRON ENERGY.
 

THREE SEPARATE ENERGY RANGES COULD BE SENSED -- 0 TO 25 EV, 0 
TO 100 EV. OR 0 TO 500 EV. MEASUREMENTS FROM THESE INTERVALS 
COULD BE SEQUENCED IN S DIFFERENT WAYS. DATA COULD BE TAKEN 
FROM EITHER SENSOR SEPARATELY. OR ALTERNATELY WITH TIME 
RESOLUTION VARYING FROM 0.25 TO 8 S. THERE WERE TWO DEFLECTION 

16 



------- ------------------------------------------ 

VOLTAGE SCAN RATES DETERMINED BY SPACECRAFT CLOCK. THIS 

VOLTAGE WAS CHANGED IN 64 STEPSr AND WAS DONE AT 4 OR 16 STEPS 

PER TELEMETRY FRAME. WITH 16 FRANES/S, THIS ALLOWED A CHOICE 

OF EITHER ONE 64-POINT SPECTRUM. OR FOUR 16-POINT SPECTRA IN 

ONE SECOND. THE LONGEST (8 S) CYCLE OF DATA IVOLVEO 

OBSERVATIONS USING INCREASING VOLTAGE STEPS FOR THE LOWEST. 

MIDDLE, LOWEST, THEN HIGHEST ENERGY RANGES (IN THAT ORDER) FOR 

I S EACH. A REPEAT FOR DECREASING VOLTAGE STEP COMPLETED THE 

CYCLE. A MORE DETAILED DESCRIPTION OF THIS EXPERIMENT MAY BE
 
FOUND IN 'RADIO SCIENCE.' A. 4. 387-392. APRIL 1973. 

AE-E, HANSON 


INVESTIGATION NAME-	 RETARDING POTENTIAL ANALYZERIDEIFT METER 

(RPA) 


NSSDC ID- 75-107A-04 INVESTIGATIVE PROGRAM 
CODE ST 

INVESTIGATION VISCIPLINECS) 

PLANETARY ATMOSPHERES
 

IONOSPHERES 


PERSONNEL 


PC - WHB. HANSON 	 U OF TEXAS. DALLAS 
01 - D.R. ZUCCARO 	 U OF TEXAS, DALLAS 
01 - S. SANATANI 	 U OF TEXAS, DALLAS 

01 - C.R. LIPPENCOTT U OF TEXAS. DALLAS 

BRIEF DESCRIPTION 


THIS EXPERIMENT WAS DESIGNED TO DETERMINE OBSERVATIONS OF 

VECTOR ION DRIFT VELOCITIES. ION CONCENTRATION AND TEMPERATURE. 

AND SPACECRAFT POTENTIAL. AN IONOSPHERIC IRREGULARITY INDEX 

WAS ALSO OBTAINED FROM THE ION CONCENTRATION SENSOR. THE 

EXPERIMENT CONSISTED OF A RETARDING POTENTIAL ANALYZER WITH 

FOUR PLANAR SENSOR HEADS. THE SENSOR HEAD USED FOR ION DRIFT 

MEASUREMENTS WAS CO-LOCATED WITH ANOTHER HEAD, AND ALL WERE 

SPACED NEARLY EQUALLY, LOOKING OUTWARD FROM THE SATELLITE 

EQUATOR. SINCE THE SATELLITE SPIN AXIS WAS PERPENDICULAR TO 
THE ORBIT PLANE. THESE HEAPS COULD OBSERVE ALONG THE SPACECRAFT 
VELOCITY VECTOR IN EITHER THE SPIN OR DESPUN MODE OF THE 

SPACECRAFT. THE PRIMARY PURPOSE OF THIS EXPERIMENT UAG TO 

PROVIDE ACCURATE ION TEMPERATURES WITH OTHER MEASUREMENTS BEING 

OF SECONDARY IMPORTANCE. THREE OF THE SENSOR HEADS HERE 

SIMILAR. THEY HAD TWO GROUNDED ENTRANCE GRIDS. TMO RETARDING 

GRIDS. A SUPPRESSOR GRID, A SHIELD GRID. AND A COLLECTOR. A 

LINEAR SWEEP VOLTAGE (2 OR 22 TO 0 V. UP OR DOWN) WAS NORMALLY 

APPLIED T0 THE RETARDING GRIDS IN 0.75 S. INTERPRETATION OF 

THE RESULTING CURRENT-VOLTAGE PROFILES PROVIDED THE ION 

TEMPERATURE. THE ION AND ELECTRON CONCENTRATION. SOME ION 

COMPOSITION INFORMATION. VEHICLE POTENTIAL AND PLASMA DRIFT 

VELOCITY PARALLEL TO THE VELOCITY VECTOR. TWO OF THE THREE 

SIMILAR SENSORS HAD AN ADDITIONAL GRID BETWEEN THE ENTRANCE AND 

RETARDING GRIDS IN ORDER TO PROTECT INNER GRIDS FROM ION 

BOMBARDMENT DURING ELECTRON MEASUREMENTS. THE OTHER 

SIGNIFICANT FEATURE OF THESE TWO SENSORS MA$-THAT A SMALL 

POSITIVE COLLECTOR BIAS COULD BE APPLIED TO ASSURE ADEQUATE 

ACCESS OF THERMAL ELECTRONS TO THE COLLECTOR. WITH THE
 
RETARDING GRID AT CONSTANT ZERO VOLTS. CURRENT CHANGES COULD BE -
OBSERVED FOR 3-S PERIODS TO OBTAIN GRADIENTS OF ION 
CONCENTRATION. ELECTRON PARAMETERS WERE MEASURED IN A MANNER 
SIMILAR TO IONS EXCEPT FOR THE LINEAR SWEEP VOLTAGE (-3 OR -2 
TO 0 V. UP OR DOWN) RANGE. IONS IN MASS RANGES I TO 4, 14 TO 
16. 24 TO 32 AND GREATER THAN 40 AMU COULD BE IDENTIFIED. THE 
FOURTH SENSOR MEAD WAS FOR THE ION-DRIFT VELOCITY MEASUREMENTS. 
AND CONSISTED OF FOUR GROUNDED CRIDS A NEGATIVELY BIASED 
SUPPRESSOR GRID. AND A 4-SEGMENT COLLECTOR. DIFFERENCES IN 

VARIOUS COLLECTOR SEGMENT CURRENTS PROVIDED ION-DRIFT 
DIRECTIONAL COMPONENT INFORMATION. MORE DETAILS OF THIS 
EXPERIMENT ARE AVAILABLE IN 'RADIO SCIENCE.' 8 4. 333-3S9. 
APRIL 1973. 

AE-.-------HAYS---------------------------------------------


INVESIIGAYION NAME-	 VISIBLE AIRGLOW PHOTOMETER (VAE) 


NSSDC ID- 75-lOA-11 INVESTIGATIVE PROGRAM 

CODE 4T 


INVESTIGATION DISCIPLINE(S) 

PLANETARY ATMOSPHERES 

ATMOSPHERIC PHYSICS 


PERSONNEL 

P1 - P.B. HAYS 	 U OF MICHIGAN 


01 - G.G SHEPHERD YORK U 

01 - G.R. CARIGNA 	 U OF MICHIGAN 

01 - J.C.G.WALKER 	 ARECIBO OBS 


-


BRIEF DESCRIPTION 

THIS EXPERIMENT PROVIDED DETAILED DATA ON THE RATES OF 


EXCITATION OF THE ATOMIC AND MOLECULAR CONSTITUENTS OF THE 

THERNOSPHERE. THE WAVELENGTH RANGE COVERED, EXPRESSED IN


G S 
AN TROMS. WAS MEASURED 1 PAIRS -- 7319 AND 6563, 5300 AND 
DARK. 55?? AND 7319. 2800 AND 5200. 6300 AND 5577, CALIB AND 
2800. AND 6563 AND 6300. A PHOTOMETER WAS USED. WHICH 
CONTAINED TWO SEPARATE OPTICAL CHANNELS. A HARROW FIELD OF VIEW 
AND A WIDE FIELD OF VIEW. SPECTRAL SELECTION WAS-ACCOMPLISHED 
WITH A FILTER WHEEL THAT CONTAINED SIX INTERFERENCE FILTERS AND 
A DARK AND CALIBRATE POSITION. THE TWO CHANNELS WERE SEPARATED 
BY 90 DEG. ONE CHANNEL HAD A 3-DEG HALF-ANGLE CONE FIELD OF 
VIEW FOR HIGH SENSITIVITY AND POINTED NORMALLY TOWARD THE LOCAL 

ZENITH, THE SECOND HAD A FIELD OF VIEW OF 0.75-DEG HALF CONE 
FOR HIGH SPATIAL RESOLUTION POINTING TANGENT TO THE SURFACE OF 

THE EARTH WHEN THE SATELLITE WAS IN THE ORIENTED MODE. BOTH
 
CHANNELS WERE PROTECTED FROM STPAY LIGHT CONTAMINATION DURING
 
THE DAYTIME WITH MULTISTAGE BAFFLE SYSTEMS. FILTERS WERE
 
OPERATED IN SEVERAL MODES. THE TWO SEPARATE OPTICAL CHANNELS
 
WERE MONITORED AT TIME INTERVALS CONSISTENT WITH THEIR ANGULAR
 
RESOLUTION IN THE SPINNING MODE. MORE EXPERIMENT DETAILS CAN
 
BE FOUND IN 'THE VISABLE-AIRGLO.W EXPERIMENT ON ATMOSPHERE
 
EXPLORER.' P.D. HAYS,. ET AL. RADIO SCIENCE. 8 4, 369. 1973.
 

------- AE-ES HEDIN ------------------------------------------


INVESTIGATION NAME-	 NEUTRAE ATMOSPHERE COMPOSITION iNACE) 

NSSOC ID- 75-107A-08 INVESTIGATIVE PROGRAM
 
CODE ST 

INVESTIGATION DISCIPLINECS) 
PLANETARY ATMOSPHERES
 
IONOSPHERES
 
ATMOSPHERIC PHYSICS
 

PERSONNEL
 

PI - A.E HEDIN 	 NASA-GSFC
1 - C.A. REBEl 	 'ASA-GSFC 
01 - G.R. CARIGNAN U OF MICHIGAN 

BRIEF DESCRIPTION
 
THIS EXPERIMENT MEASURED IN SITU THE SPATIAL DISTRIBUTION
 

AND TEMPORAL 'CHANGES OF THE CONCENTRATIONS OF THE NEUTRAL
 
ATMOSPHERIC SPECIES. IN ADDITION. NEU INSIGHT INTO IN SITU
 
MEASUREMENT TECHNIGUES WERE OBTAINED FROM COMPARISONS OF THESE
 
MEASUREMENTS WITH THOSE OBTAINED FROM OTHER ONBOARD
 
EXPERIMENTS. NAMELY -- OPEN SOURCE SPECTROMETER (75-10?A-07) 
SOLAR EUV SPECTROpEOTOMETER (75-1O7A-0). AND 
DENSITY-ACCELEROMETER (75-IO1A-02). THE MASS-SPECTROMETER 
SENSOR INCLUDED A GOLD-PLATED STAINLESS STEEL THERMALIZING 
CHAMBER AND ION SOURCE. A HYPERBOLIC ROD QUADRUPOLE ANALYZER. 
AND AN OFF-AXIS ELECTRON MULTIPLIER. WHEN OPERATING IN THE 
'NORMAL' FORMAT,. THE ANALYZER MEASURE ALL MASSES IN THE RANGE 
1 TO 44 WITH EMPHASIS ON HYDROGEN, HELIUM. OXYGEN. NITROGEN. 
AND ARGON. ANOTHER FORMAT WAS OPTIMIZED FOR MINOR CONSTITUENT 
STUDIES OF GAS SPECIES IN THE MEASURED RANGE. SPATIAL
 
RESOLUTION WAS DETERMINED PRIMARILY BY THE MODE OF SPACECRAFT
 
OPERATION. IN ORBIT. THE PRESEALES SPECTROMETER WAS OPENED.
 
AND THE ATMOSPHERIC CONSTITUENTS PASSED THROUGH A KNIFE-EDGED
 
ORIFICE INTO THE THERMALIZATION CHAMBER AND ION SOURCE.
 
SELECTED IONS LEFT THE QUADRUPOLE ANALYZER THROUGH A WEAK
 
FOCUSING LENS AND WERE ACCELERATED INTO AM ELECTRON MULTIPLIER.
 
WHERE THEY WERE TURNED 90 DEG T0 STRIKE THE FIRST DYNODE THE
 
SPECTROMETER HAS A RESOLUTION OF BETTER THAN I U FOR ALL MASSES
 
BETWEEN 1 AND 44, AND THE MEASUREMENT SYSTEM HAS A DYNAIC
 
RANGE OF APPROXIMATELY 1.E8. THERE IS PROVISION FOR THE
 
INSTRUMENT ORIFICE TO BE COVERED DURING SPACECRAFT THRUSTER
 
OPERATIONS. MORE EXPERIMENT DETAILS CAN BE FOUND IN 'A
 
NEUTRAL-AIMOSPHERE COMPOSITION EXPERIMENT FOR THE ATMOSPHERE
 
EXPLORER -C, -D, -E.' D. T. PELZ ET AL, RADIO SCIENCE, 8, 4,
 
27?. 1973.
 

---- AE-E, hINTEREGGER
 

INVESTIGATION DAME- SOLAR EUV 

NSSDC ID- 75-107A-06 

PERSONNEL
 

PI - H.E. HINTEREGGER 


01 - D.E. REDO 

- L.A. HALL 

01 - i.E. HANSON 
01 - C.W. CHAGNON 

BRIEF DESCRIPTION
 
EUVS WAS USED TO OBSERVE 


SPECTROPHOTCEIR (EUVS)
 

INVESTIGATIVE PROGRAM
 

CODE ST
 

INVESTIGATION DISCIPLINE(S)
 
ATMOSPHERIC PHYSICS
 

SOLAR PHYSICS
 

USAF GEOPHYS LAU
 

USAF GEOPHYS LAB
 
USAF GEOPHYS LAB
 
USAF GEOPHYS LAB
 
USAF GEOPHYS LAB
 

THE VARIATIONS IN THE SOLAR'EUV
 
FLUX IN THE WAVELENGTH RANGE FROM 140 TO 1150 A AND THE
 
ATMOSPHERIC ATTENUATION AT VARIOUS FIXED WAVELENGTHS. THIS 
PROVIDED QUANTITATIVE ATIOSPHERIC STRUCTURE AND COMPOSITION 
DATA. THE INSTRUMENT CONSISTED OF 24 GRAZING-INCIDENCE GRATING 
MONOCHROMATORS. USING PARALLEL-SLIT SYSTEMS FOR ENTRANCE 

COLLIMATION AND PHOTOELECTRIC DETECTORS, AT THE EXIT SLITS.
TWELVE OF THESE MONOCHOMATORS HAD WAVELENGTH SCAN CAPABILITY.
 

EACH WITH 128 SELECTABLE WAVELENGTH POSITIONS. WHICH COULD ALSO 
AUTOMATICALLY STEP SCAN THROUGH THESE POSITIONS. THE OTHER 12 
MONOCHROMATORS OPERATED AT FIXED -WAVELENGTHS WITH FIELDS OF 
VIEW SMALLER THAN THE FULL SOLAR DISK TO AID IN THE ATMOSPHERIC 
ABSORPTION ANALYSIS. THE SPECTRAL RESOLUTION VARIED FROM 2 TO 
54 A DEPENDING UPON THE PARTICULAR INSTRUMENT. THE FIELD OF 
VIEW VARIED FROM 60 A 60 ARC MIN DOWN TO 3 X 6 ARC MIH. ALL 24 
MONOCHRONATOR-ENTRANCE AXES WERE CO-ALIGNED PARALLEL. A SOLAR 
POINT SYSTEM COULD POINT IO 256 DIFFERENT POSITIONS. EXECUTE A 
I6-STEP ONE-DIMENSIONAL SCAN OR A FULL 256-STEP RASTER. THE 
TIME RESOLUTION VARIED FROM 0.5 S FOR OBSERVING'12 FIXED 
WAVELENGTHS UP TO 256 5 FOR PROGRAMMING THE EUVS THROUGH ALC 
POSSIBLE MODES. MORE DETAILS CAN BE FOUND IN 'RADIO SCIENCE.' 
8. 4. 349-360. APRIL 1973. 
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------- AE-E, HIER - -- - - -D-


INVESTIGATION NAME- OPEN-SOURCE NEUTRAL MASS SPECTROMETER
 
COSS) 


HSSDC ID- 7S-10?A-07 INVESTIGATIVE PROGRAM
 
CODE ST 


INVESTIGATION DISCIPLINE(S.
 

IONOSPHERES 

PLANETARY ATMOSPHERES 


ATMOSPHERIC PHYSICS 


PERSONNEL 


PC - A.OC.NIIER U OF MINNESOTA 

01 - W.E. POTTER U OF MINNESOTA 

0I - K. KAUERSBERGER U OF MINNESOTA 


BRIEF 	DESCRIPTION 

THE OBJECTIVE OF THIS EXPERIMENT WAS TO CONTRIBUTE TO A 


STUDY OF THE CHEMICAL. DYNAMIC. AND ENERGETIC PROCESSES THAT 
CONTROL THE STRUCTURE OF THE THERMOSPHERE By PROVIDING DIRECT, 
IN SITU MEASUREMENTS OF BOTH MAJOR AND MINOR NEUTRAL 
ATMOSPHERIC CONSTITUENTS HAVING MASSES IN THE RANGE FROM 1 TO 

45 ATOMIC MASS - UNITS (U). A DOUBLE-FOCUSING, MATTACH-NERZOG 
MAGNETIC DEFLECTION MASS SPECTROMETER WITH AN IMPACT ION SOURCE 
WAS FLOWN-. TWO ION COLLECTORS WERE INCLUDED TO MEASURE IONS 


DIFFERING IN MASS BY A FACTOR OF 8, I.E. THE TWO MASS RANGES 
COVERED WERE 1 TO 8 U AND 7 T0 48 U. IN THE ION SOURCE THE 

NEUTRAL SPECIES WAS IONIZED BY MEANS OF ELECTRON IMPACT. THE 

ELECTRON ENERGIES WERE SELECTABLE, 75 EV FOR THE HIGH EV MODE 

AND 25 EV FOR THE LOW EV MODE. AT ALTITUDES GREATER THAN 300 

AM, ION CURRENTS WERE MEASURED WITH AN ELECTRON MULTIPLIER 

COUNTING INDIVIDUAL IONS. COURT$ WERE ACCUMULATED FOR 1/20 S 

BEFORE AUTOMATICALLY SWITCHING TO A DIFFERENT MASS NUMBER.
 
WHILE COMPLETE MASS SPECTRA COULD BE SWEPT. IN THE COMMON MODE 

OF OPERATION PEAK STEPPING WAS EMPLOYED. WITH READINGS ON THE
 
PRINCIPAL PEAKS IN THE MASS SPECTRUM BEING REPEATED 

APPROXIMATELY EVERY 0-5 S AND OTHER SPECIES LESS FREQUENTLY.
 
DATA BELOW 380 KM WERE MEASURED USING AN ELECTROMETER. IN 

ADDITION TO THE PEAK STEPPING MODE. THERE WERE SEVERAL OTHER 

OPERATING MODES WHICH WERE SELECTED BY GROUND COMMAND. IN THE
 
FLY-THROUGH MODE. THE ION SOURCE VOLTAGES WERE ADJUSTED SO THAT 

THERE WAS NO ELECTRIC FIELD TO DRAW IONS OUT OF THE ELECTRON 

BEAM WHEN THEY WERE FORMED. AMBIENT PARTICLES STRIKING THE ION 

SOURCE RETAIN ENERGIES LESS THAN 0.1 EV, WHICH is NOT HIGH
 
ENOUGH TO OVERCOME THE NEGATIVE SPACE CHARGE POTENTIAL HOLDING 

THE IONS IN THE BEAR. THOSE AMBIENT PARTICLES THAT DID NOT 

STRIKE THE ION SOURCE RETAINED THEIR INCOMING ENERGY OF SEVERAL 

EV AFTER IONIZATION AND ESCAPE INTO THE ACCELERATING REGION OF 

THE ANALYZER. THE ELECTRON ACCELERATING POTENTIAL IS 75 EV IN
 
NORMAL MODE OPERATION AND 1S 25 EV IN THE FLY-THROUGH MODE. IN 

ANOTHER OPERATING HODE. TRE INSTRUMENT SWITCHED AUTOMATICALLY 

TO A SEQUENCE OF MASSES OF PARTICULAR INTEREST SUCH AS, E.G., 

BETWEEN MASSES 16 AND 32 OR BEIWEEN MASSES 28 AND 32. 

SWITCHING TOOK PLACE AT 1116-S INTERVALS. AND IONS WERE COUNTED 


ONLY DURING THE LAST 0.05 S OF THE INTERVAL. MORE EXPERIMENT 

DETAILS CAN BE FOUND IN 'THE OPEN SOURCE NEUTRAL MASS 


SPECTROMETER ON AE-C. -D, AND -E.- A. 0- C. NIER, IT AL. RADIO 

SCIENCE. 8, 4. 271, 1973. 


.....- AE.E, RICE --------------------------------------------


INVESTIGATION NAME- CAPACITANCE MANOMETER 


NSSDC ID- 75-107A-12 INVESTIGATIVE PROGRAM 


CODE ST 


INVESTIGATION DISEIPLINECS) 


PLANETARY ATMOSPHERES 


PERSONNEL 

P1 - C.J. RICE AEROSPACE CORP 


GRIEF DESCRIPTION 

THE CAPACITANCE MANOMETER FLOWN ON AE-E WAS PRIMARILV AN 


ENGINEERING EXPERIMENT TO PROVIDE DATA ON SPACECRAFT OPERATION. 

HOWEVER, DATA FROM THIS EXPERIMENT WERE ALSO CORRELATED WITH 

ACCELEROMETER AND ION GUAGE DATA IN EVALUATING SATELLITE DRAG. 

THE MANOMETER, ALSO REfERRED TO AS PRESSURE SENSOR B (PSO), 

PROVIDED A DIRECT MEASURE OF ATMOSPHERIC PRESSURE IN THE REGION
 
BELOW 200 KM. THE ACCURACY OF THE PUB GUAGE VARIED FROM ABOUT 

10 PERCENT AT 120 KM TO ABOUT 40 PERCENT AT 180 KM. THE PSB
 
CONSISTED OF TWO SPHERICAL, THERMALLY CONTROLLED CHAMBERS.
 
SEPARATED BY A THIN MEMBRANE STRETCHED FLAT AND UNDER RADIAL 

TENSION. ANY DEFLECTION OF. THE DIAPHRAGM CLOSED BY A PRESSURE 

DIFFERENTIAL BETWEEN THE TWO SIDES CAUSED A CHANGE IN 

CAPACITANCE BETWEEN THE DIAPHRAGM AND AN ADJACENT ELECTRODE
 
WHICH BIASED AN AC BRIDGE CIRCUIT. AIR WAS ALLOWED INTO ONE OF 

THE CHAMBERS THROUGH T.O PORTS 180 DEG APART AND PERPENDICULAR
 
70 THE SPACECRAFT SPIN AXIS. THUS THE wAKE-RAN PRESSURE 

DIFFERENTIAL WAS SAMPLED TWICE EACH SPACECRAFT REVOLUTION. 


------- AE-E, RICE ................
 

INVESTIGATION NAME- COLD CATHODE ION GAUGE 


?5-10?A-13 INVESTIGATIVE PROGRAM
 
CODE ST
 

INVESTIGATION DISCIPLINE(S)
 
PLANETARY ATMOSPHERES
 

PERSONNEL
 
PI - C.J. RICE AEROSPACE CORP
 

BRIEF 	DESCRIPTION
 
THE COLD CATHODE-ION GAUGE WAS PRIMARILY AN ENGINEERING
 

EXPERIMENT TO PROVIDE DATA ON SPACECRAFT OPERATION. HOWEVER,
 
DATA FROM THIS EXPERIMENT WAS CORRELATED WITH ACCELEROMETER AND
 

CAPACITANCE MANOMETER DATA TO EVALUATE SATELLITE DRAG 

PERFORMANCE. THE ION GAUGE, ALSO REFERRED TO AS PRESSURE 
SENSOR A (PER), MEASURED ATMOSPHERIC PRESSURE IN THE REGION 
BETWEEN 120 TO 370 KM ABOVE THE EARTH'S SURFACE FOR VALUES OF 
ATMOSPHERIC PRESSURE BETWEEN 1.3E-3 TO 1.3-7 MB. TE 
ESTIMATED ACCURACY OF THE PSA WAS PLUS OR MINUS 20 PERCENT. 
THE CYLINDRICALLY-SHAPED SENSOR PACKAGE CONSISTED OF A 
WEDGE-SAPED ORIFICE, A CATHODE NEAR GROUND POTENTIAL. AN ANODE
 
OPERATING AT ABOUT 1300 V"C, AND A PERMANENT MAGNETIC FIELD OF
 
ABOUT 1600 GAUSS. THE GAUGE CONTAINED NO PRIMARY SOURCE OF
 
IONIZING ELECTRONS. THE DISCHARGE WAS INITIATED BY FIELD
 

EMISSION AND WAS SELF-SUSTAINING AT A PRESSURE ABOVE 1.3E-7 MB.
 
THE ION CURRENT WAS COLLECTED AT THE CATHODE. THE SENSOR WAS
 
MOUNTED ON THE SPACECRAFT, WITH THE ORIFICE PERPENDICULAR TO
 

THE SPACECRAFT SPIN AXIS, WHICH WAS NORMAL TO THE ORBITAL
 
PLANE. THE INSTRUMENT WAS OPERATED IN IWO MODES. SPINNING AND
 
DESPUW. WHEN THE SPACECRAFT WAS IN A SPINNING MODE, THE PSA
 
ALTERNATELY SAMPLED THE RAN AND WAKE PRESSURE. WHEN THE
 
SPACECRAFT WAS IN THE DESPUN MODE. THE PSA FACED 30 DEG FROM
 
THE DIRECTION OF MOTION. DATA FROM THIS EXPERIMENT WAS NOT
 
TAPE 	 RECORDED. OUT OBSERVED IN REAL TIME.
 

------- AE-E, SPENCER ..................... .............---.....
 

INVESTIGATION NAME- NEUTRAL ATMOSPHERE TEMPERATURE (NATE)
 

NSSDC ID- 75-10?A-09 INVESTIGATIVE PROGRAM
 

CODE ST
 

INVESTIGATION DISCIPLINE(S)
 
PLANETARY ATMOSPHERES 
ATMOSPHERIC PHYSICS 

PERSONNEL 
PI - .W. SPENCER NASA-GSFC 
01 - G.R. CARIGNAN U OF MICHIGAN 
01 - HB_ NIEMANN NASA-GSFC 

BRIEF DESCRIPTION 
THIS EXPERIMENT WAS DESIGNED TO MEASURE THE KINETIC 

TEMPERATURE OF THE NEUTRAL ATMOSPHERE BY DETERMINING THE
 
INSTANTANEOUS DENSITY OF MOLECULAR NITROGEN IN A SPHERICAL
 
CHAMBER COUPLED TO THE ATMOSPHERE THROUGH A KNIFE-EDGED
 
ORIFICE. ANALYSIS OF THE MEASURED MOLECULAR NITROGEN DENSITY
 
VARIATION OVER A SPIN CYCLE WITH A KNOWLEDGE OF THE SATELLITE'S
 

MOTION AND ORIENTATION LED TO A DETERMINATION OF THE AMBIENT
 
TEMPERATURE. INDEPENDENT OF SCALE HEIGHT. A MEASUREMENT Of THE
 
AHIENT NITROGEN DENSITY WAS ALSO OBTAINED. AN ALTERNATE
 

MEASUREMENT OF NEUTRAL TEMPERATURE WAS ALSO UNDERTAKEN, USING A
 
BAFFLE INSERTED IN FRONT OF THE ORIFICE TO INTERCEPT A PORTION
 
OF THE GAS PARTICLE STREAM ENTERING THE CHAMBER. WHEN THE
 
SATELLITE WAS IN THE DESPUN MODE. THE RAFFLE WAS MADE TO
 
OSCILLATE IN A STEPWISE FASHION IN ORDER TO INTERRUPT THE
 

PARTICLE STREAM SEEN BY THE ORIFICED CAMRBER- THESE CHAMBER
 
DENSITY VARIATIONS HERE INTERPRETED TO YIELD THE NEUTRAL GAS
 
KINETIC TEMPERATURE ALSO. A DUAL-FILAMENT ION SOURCE SAMPLED
 

THE THERMALIZED MOLECULAR NITROGEN IN THE CHAMBER AND PRODUCED
 
AN ION BEAM DENSITY PROPORTIONAL TO THE NITROGEN CHAMBER
 
DENSITY. FROM THE SOURCE, THIS IONIZED NITROGEN BEAM WAS
 
DIRECTED INTO A QUADRUPOLE ANALYZER. TUNED T0 PASS THOSE
 
PARTICLES WHOSE MASS-TO-CHARGE RATIO (MIE) IS 28. AND ON TO AN
 
ELECTRON MULTIPLIER. THE OUTPUT PULSES WERE AMPLIFIED AND
 
COUNTED. THE SENSOR WAS VACUUM-SEALED PRIOR TO LAUNCH AND
 
OPENED TO THE ATMOSPHERE AFTER THE SPACECRAFT WAS IN ORBIT.
 
MORE EXPERIMENT DETAILS CAN BE FOUND IN. 'THE
 
NEUTRAL-ATMOSPHERE TEMPERATURE INSTRUMENT.' N. W, SPENCER, IT
 
AL, RADIO SCIENCE, 8, 4, 287-296, 1973.
 

A**********AT**********
 

SPACECRAFT COMMON NAME- ATS 5
 
ALTERNATE NAMES- PL-692B. ATS-E
 

0406B
 

NSSDC 	ID- 69g-69A
 

LAUNCH DATE- 08/12/69 - WEIGHT- 821. KG 
LAUNCH SITE- CAPE CANAVERAL, UNITED STATES 
LAUNCH VEHICLE- ATLAS
 

SPONSORING COUNTRY/AGENCY
 
UNITED STATES NASA-OSTA
 



------- 

INITIAL ORBIT PARAMETERS 
ORBIT TYPE- GEOCENTRIC EPOCH DATE- 11/01169 
ORBIT PERIOD- 1435.9 HIM INCLINATION- 2.5 DEG 
PERIAPSIS- 35777. AM ALT APOAPSIS- 35790. KM ALT 

PERSONNEL 
NG - W.M. LEW, JR. NASA HEADQUARTERS 
SC - NONE ASSIGNED 
PM - J.E. KUPPERIAN. JR. NASA-GSFC 
PS - 9. LEDLEY NASA-GSFC 

BRIEF 	DESCRIPTION
 
ATS 5 WAS, AN EQUATORIAL-ORBITING SYNCHRONOUS-ALTITUDE 


TECHNOLOGY SATELLITE INTENDED TO TEST VARIOUS COMMUNICATIONS 
AND EARTH OBSERVATIONAL SYSTEMS. ALSO INCLUDED ON BOARD WERE 
PARTICLE. ELECTRIC FIELD. AND MAGNETIC FIELD EXPERIMENTS. 
BECAUSE OF A MALFUNCTION. THE INTENDED GRAVITY GRADIENT 

'STABILIZATION MECHANISM COULD NOT BE DEPLOYED, AND ATS 5 MAS 
STABILIZED IN A SPINNING MODE ABOUT THE SPACECRAFT Z-AXIS AT 
APPROXIMATELY 71 RPM. ALL EXPERIMENTS THAT DEPENDED ON THE 

PLANNED GRAVITY GRADIENT STABILIZATION WERE ADVERSELY AFFECTED 
TO VARYING DEGREES, AND THE MISSION WAS DECLARED A FAILURE. 
HOWEVER. SOME OF THE SCIENCE EXPERIMENTS. INCLUDING THE 
MAGNETIC FIELD MONITOR AND THE PARTICLE EXPERIMENTS RETURNED 
USABLE DATA. ATS 5 WAS POSITIONED AT ABOUT 105 DEG W LONGITUDE 
OVER THE PACIFIC OCEAN-

ATSS . DAROSA----------------

INVESTIGATION NAME-	 RADIO BEACON 

NSSDC ID- 69-069A-12 INVESTIGATIVE PROGRAM 

CODE ST 


INVESTIGATION DISCIPLINE(S) 

IOHOSPHERES AND RADIO PHYSICS 


PERSONNEL 

P1 - A.V. DAROSA STANFORD U 

01 - 0.K. GARRIOTT NASA-JSC 


BRIEF 	DESCRIPTION 

THIS EXPERIMENT CONSISTED OF PHASE-COERENT RADIO 


FREQUENCIES CONTINUOUSLY TRANSMITTEO AT 137.350 AND 412.050 MHZ 

(I3RD HARMONIC). THE TOTAL ELECTRON CONTENT ALONG THE 


PROPAGATION PATH WAS CALCULATED BY ANALYSIS OF THE FARADAY 


ROTATION ANGLE MEASUREMENTS ON THE LOWER FREQUENCY. OR ANALYSIS 

OF DIFFERENTIAL DOPPLER FREQUENCY RECORDINGS OF BOTH 

FREQUENCIES. IONOSPHERIC IRREGULARITIES AND SCINTILLATION WAS 


ALSO OBSERVED. 


ATS-------5, ICILWAIH ---------------


INVESTIGATION NAME-	 OMNIDIRECTIONAL HIGH-ENERGY PARTICLE 

DETECTOR 


NSSDC ID- 69-069A-O3 INVESTIGATIVE PROGRAM 


CODE ST 


INVESTIGATION DISCIPLINE(S) 


PARTICLES ANO FIELDS 


PERSONNEL 

PI - C.E. MCILJAIN U OF CALIF. SAN DIEGO
 

BRIEF DESCRIPTION
 

THREE PLASTIC SCINTILLATOR DETECTORS. EACH WITH A 2-P1 

SOLID ANGLE FIELD OF VIEW. MEASURED ELECTRONS IN 12 INTERVALS 

IN THE ENERGY RANGE 0.5 TO 5 REV. SOLAR COSMIC RAYS WITH
 
ENERGIES GREATER THAN 12, 16, AND 24 REV WERE ALSO MEASURED. 

THE DETECTORS HAVE FUNCTIONED NORMALLY FROM LAUNCH T0 AUGUST 

1972, AFTER WHICH TIME THE DATA ACQUISITION WAS LIMITED TO
 
SELECTED TIMES. THE SPACECRAFT SPIN DID NOT DEGRADE THE 

EXPERIMENT DATA. 


ATS---5. SUGIURA ------------------------------------------

INVESTIGATION NAME-	 MAGNETIC FIELD MONITOR 


NSSOC ID- 69-069A-13 INVESTIGATIVE PROGRAM 


CODE ST 


INVESTIGATION DISCIPLINE(S) 

PARTICLES AND FIELDS 


PERSONNEL 


P1 - M. SUGIURA NASA-GSFC 

01 - B.A. LANGEL NASA-GSFC 


BRIEF 	DESCRIPTION 

THIS EXPERIMENT WAS DESIGNED TO STUDY THE PROCESSES 


TAKING PLACE ON THE AURORAL MAGNETIC SHELLS. IT ALSO INTENDED 

10 PROVIDE CORRELATIVE DATA FOR THE OTHER EXPERIMENTS ON THE 

SATELLITE. THE EXPERIMENT WAS PART OF THE MAGNETIC 

STABILIZATION SYSTEM THAI WAS THE BACKUP FOR THE 

GRAVITY-GRADIENT STABILIZATION SYSTEM. THE SENSOR SYSTEM 

CONSISTED OF A TRIAXIAL FLUXGATE MAGNETOMETER. THE SYSTEM 

MEASURED THE MAGNETIC FIELD ALONG THREE AXES BY COMBINING A 


FINE RANGE (PLUS OR MINUS 25 GAMMAS) AND A COARSE RANGE OF 32 

INCREMENTS (32.8 GAMMA EACH) TO GIVE THE TOTAL RANGE PLUS AND 

MINUS 500 GAMMAS. THE FINE AND COARSE READINGS WERE SAMPLED ON 

THE PFH TELEMETRY AT 5.12-S INTERVALS. THE FINE READINGS ONLY
 
HERE RECORDED ON THE PCM TELEMETRY AT 2.97-S INTERVALS. THE
 

PIM COARSE READINGS WERE SUBCOMMUTATED AT 95-S INTERVALS. A 

10-GAMMA CALIBRATION PULSE WAS INITIATED TWICE A SAY FOR 5.6 
MID. THE EAST SPIN RATE OF THE SATELLITE. THE SLOW SAMPLE RATE 
OF THE DATA. AND THE RESULTING ALIGNING PROBLEMS DEGRADED THE 
DATA IN THE SPIN PLANE. 

**.A*****.*** **4*4n*n. ATS 6 *********** 

SPACECRAFT COMMON NAME- ATS 6
 
ALTERNATE NAMES- PL-721A. ATS-F. ATS-F
 

731B 

NSSDC 	ID- 74-039A
 

LAUNCH DATE- 05130/74 WEIGHT- 930. KG 
LAUNCH SITE- CAPE CANAVERAL. UNITED STATES 
LAUNCH VEHICLE- TITAN 

SPONSORING COUNTRY/AGENCY
 
UNITED STATES NASA-OSTA
 

INITIAL ORBIT PARAMETERS 
ORBIT TYPE- GEOCENTRIC EPOCH DATE- 05/31/74 
ORBIT PERIOD- 1436.3 MEN INCLINATION- 1.8 DEG 
PERIAPSIS- 35763.0 KM ALT APOAPSIS- 35818.0 KM ALT 

PERSONNEL
 

MG - W.M. LEW. JR. NASA HEADQUARTERS
 

SC - NONE ASSIGNED
 
PM - J.E. KUPPERIAN. JR. NASA-GSFC
 
PS - E.A. WOLFF NASA-GSFC 

BRIEF DESCRIPTION 
THE PRIMARY OBJECTIVES OF ATS 6 (APPLICATIONS TECHNOLOGY 

SATELLITE) WERE TO ERECT IN ORBIT A LARGE HIGH-GAIN STEERABLE 
ANTENNA STRUCTURE CAPABLE OF PROVIDING A GOOD QUALITY TV SIGNAL 
TO A GROUND-BASED RECEIVER AND TO MEASURE AND EVALUATE THE 
PERFORMANCE OF SUCH AN ANTENNA. A SECONDARY OBJECTIVE WAS TO
 

DEMONSTRATE NEW CONCEPTS ON SPACE TECHNOLOGY IN THE AREAS OF
 
AIRCRAFT CONTROL. LASER COMMUNICATIONS. AND VISUAL AND INFRARED
 
MAPPING Of THE EARTH/ATMOSPHERE SYSTEM. THE SPACECRAFT WAS
 
ALSO CAPABLE OF -- C1) MEASURING RADIO FREQUENCY INTERFERENCE
 
IN SHARED FREQUENCY BANDS AND PROPAGATION CHARACTERISTICS OF
 
MILLIMETER WAVES. (2) PERFORMING SPACECRAFI-TO-SPACECRAFT
 
COMMUNICATION AND TRACKING EXPERIMENTS, AND (3) MAKING PARTICLE
 
AND RADIATION MEASUREMENTS OF THE GEOSYNCHRONOUS ENVIRONMENT.
 
CONFIGURED SOMEWHAT LIKE AN OPEN PARASOL. THE ATS 6 SPACECRAFT
 

CONSISTED OF YOUR MAJOR ASSEMBLIES -- (1) A 9.15-M-DIAM DISH
 
ANTENNA. C2) TWO SOLAR CELL PADDLES MOUNTED AT RIGHT ANGLES TO
 
EACH OTHER ON OPPOSITE SIDES OF AN UPPER EQUIPMENT MODULE, (3)
 
AN EARTH-VIEWING EQUIPMENT MODULE (EVM) CONNECTED BY A TUBULAR
 

MAST TO THE UPPER EQUIPMENT MODULE. AND (4) AN ATTITUDE CONTROL
 
AND STABILIZATION SYSTEM. THE EVH. IN ADDITION TO HOUSING THE
 
ARTH-VIEWING EXPERIMENTS. PROVIDED SUPPORT FOR THE PROPULSION
 

SYSTEM AND TANKS, BATTERIES, A DULTIFREQUENCY TRANSPONDER, AND
 

THE TELEMETRY, COMMAND. AND THERMAL CONTROL SYSTEMS. THE UPPER
 
EQUIPMENT MODULE PROVIDED A PLATFORM FOR THE SPACE-VIEWING
 

EXPERIMENTS. INERTIA WHEELS WILL BE THE PRIME MEANS FOE
 
TORQUING THE SPACECRAFT. WITH BOTH HTDRAZINE AND AMMONIA
 
MULTIJET THRUSTER SYSTEMS INCLUDED TO PROVIDE THE NECESSARY
 
TORQUES FOR UNLOADING THE WHEELS. ALSO INCLUDED IS A SMALL
 
ENVIRONMENT MEASUREMENT PACKAGE CONTAINING A MAGNETOMETER AND
 
SEVERAL PARTICLE EXPERIMENTS.
 

------- ATS 6, ARNOLDY
 

INVESTIGATION NAME-	 LOW-ENERGY PROTON/ELECTRON EXPERIMENT
 

NS$DC IO- 74-039A-03 INVESTIGATIVE PROGRAM
 
CODE ST
 

INVESTIGATION DISCIPLINE(S)
 
PARTICLES AND FIELDS
 

PERSONNEL
 
P1 - R.L. ARNOLOY U OF NEW HAMPSHIRE
 

BRIEF 	DESCRIPTION 
THIS INVESTIGATION IS DESIGNED TO MONITOR SPECTRA AND 

PITCH ANGLE DISTRIBUTIONS OF BOTH ELECTRONS AND PROTONS FROM O 
TO 22 CEV. ELECTRON AND PROTON DATA FROM THE SAME DIRECTION 

ARE OBTAINED SIMULTANEOUSLY USING A DOUBLE 90-DG CYLINDRICAL 
ELECTROSTATIC ANALYZERS AND 8 BENDIX-CHANNEL ELECTRON 
MULTIPLIERS. SWEEP MODE DETECTORS VIEW PITCH ANGLES OF 0 AND 
90 DEG, WHILE THE PITCH MODE DETECTORS VIEW 45-ANb 165-BEG 
PITCH ANGLES- THE FOUR PITCH MODE DETECTORS STEP THROUGH EIGHT 

ENERGY LEVELS AT ONE LEVEL/S. THE 4 SWEEP MODE DETECTORS SWEEP 
FROM APPROXIMATELY 16 CEV TO 0 ENERGY ONCE PER SECOND, OR CAN 
BE COMMANDED TO DWELL AT ANT OF 16 LEVELS UP TO APPROXIMATELY 
22 KEV. THE SWEEP MODE DETECTORS HAVE TWO HIGH SPEED 
ACCUMULATORS THAT READ OUT EIGHT TIMESIFRAME. AND TWO 
ACCUMULATORS THAT READ OUT ONCE/FRAME. FOUR PERMUTATIONS OF 
DETECTORS WITH ACCUMULATORS ARE POSSIBLE BY COMMAND. IF THE
 

DETECTORS ARE SWEEPING. THE SLOW ACCUMULATORS PROVIDE DATA
 
INTEGRATED OVER THE SPECTRUM. BACKGROUND COUNT RATES ARE
 
OBTAINED FOR 8 S APPROXIMATELY EVERY 94 MIN BY APPLICATION OF
 
APPROXIMATELY 10 V OF CONSTANT REVERSE POLARITY ON THE
 
ELECTROSIATIC ANALYZERS. GAIN LEVEL STABILITY OF THE CHANNEL
 
ELECTRON MULTIPLIERS CAN BE CHECKED BY COMMAND TO LOWER THE
 
PREAMPLIFER THRESHOLD' DISCRIMINATOR SETTINGS. FOR FURTHER
 

DETAILS. SEE IEEE TRANS. ON AEROSPACE AND ELECTRONIC SYSTEMS,
 
AES-11, 1155-1157, 1975.
 

ORIGINA PAGE IS 

OF POOR QUALITY
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------- ATS 6, COLEMAN. 	 -JRR----------------------------------


INVESTIGATION NAME- MAGNETOMETER EXPERIMENT 

NSSDC ID- 74-039A-02 INVESTIGATIVE'PROGRAM 
CODE ST 

INVESTIGATION DISCIPLINEfS) 

PARTICLES AND FIELDS 


PERSONNEL 
PI - P.J. COLEMAN. JR. U OF CALIF. LA 
01 - w.D. CUMMINGS GRARBLING COLLEGE 

BRIEF DESCRIPTION
 
A THREE-AXIS. BOOM-MOUNTED FLEUXGATE MAGNETOMETER SYSTEM 


OBTAINED MEASUREMENTS OF THE AMBIENT MAGNETIC FIELD AT 


SYNCHRONOUS ALTITUDE. THE DETECTOR WAS SIMILAR TO THAT FLOWN 

BY UCLA ON OG 5 AND ATS 1. IT CONSISTED OF A BASIC 

MAGNETOMETER WITH A DYNAMIC RANGE Of -16 Do +16 Nt (GAMMA). AND 

A RESOLUTION OF 1116 NT. COILS WERE USED T0 NULL THE AMBIENT 

FIELD SUCH THAT THE RESULTANT WAS WITHIN THE DYNAMIC RANGE OF 

THE BASIC MAGNETOMETER. THIS OFFSET FIELD GENERATOR PERMITTED 

FIELDS FROM -512 TO *512 NT T0 BE MEASURED (IN 16 STEPS). THE 

MAGNETOMETER WAS SAMPLED AT 8 VECTORS PERS. AND THE OFFSET 

FIELD STATE WAS SAMPLED AT 4 VECTORS PER S. THE ELECTRONICS 

AND SENSOR SYSTEM WAS EQUIPPED WITH AN 'ALIASING' FILTER, WITH 

AN UPPER LIMIT OF 2.25 HIZ.' AT 4 El1, REJECTION WAS 20 DR. 


OFFSET STABILITY WAS ESTIMATED TO BE I NT PER 6 MONTHS. THE 

SPACECRAFT FIELD WAS ESTIMATED. DURING A ROLL MANEUVER, TO BE 

LESS THAN 2 NT TRANSVERSE AND LESS THAN 5 BT EARTHWARD. THE 

NOHINAL INSTRUMENT NOISE LEVEL WAS ESTIMATED TO BE SLIGHTLY IN 

EXCESS OF THE 1/16 MT DIGITAL RESOLUTION OF THE MAGNETOMETER. 


------. ATS 6. DAVIES ------------------------------------------

INVESTIGATION NAME- RADIO BEACON 


NSSDC 	ID- 74-039A-09 INVESTIGATIVE PROGRAM 


CODE ST 


INVESTIGATION DISCIPLINE(S)
 
IONOSPHERES AND RADIO PHYSICS 


PERSONNEL 


PI - K. DAVIES 	 NOAA-ERL
 
OR - R.B. FRITZ 	 NOAA-ERL 

01 - R.N. GRUBB 	 NOAA-ERL 


BRIEF 	DESCRIPTION 

THE PURPOSE OF IHIS'EXPERIMENT WAS TO STUDY VARIATIONS OF 


IONOSPHERIC PARAMETERS (TOTAL ELECTRON CONTENT. SCINTILLATION.
 
IRREGULARITIES. AND ABSORPTION) WITH TIME AND SOLAR AND 

MAGNETIC ACTIVITY, AND TO STUDY TUE RELATION OF THESE 

VARIATIONS TO IONOSPHERIC PROCESSES. THE-. RADIO BEACON
 
EXPERIMENT PROVIDED THREE COHERENT CARRIER FREQUENCIES (40.0160 

MHZ. 140.056 MHZ AND 360.'440 MHZ) FOR INVESTIGATION OF 

PARTICLES AFFECTING RADIO PROPAGATION. THE BEACON WAS DESIGNED 

FOR SEVERAL TYPES OF MEASUREMENTS. PRINCIPALLY FARADAY 

ROTATION. DIFFERENTIAL PHASE (DOPPLER). PHASE AND AMPLITUDE 

SCINTILLATION. AND SIGNAL AMPLITUDE (ABSORPTION). THE 40-MZ 

CARRIER WAS AMPLITUDE STABILIZED TO ENABLE ACCURATE ABSORPTION 

MEASUREMENTS TO BE MADE. DIFFERENTIAL FARADAY MEASUREMENTS 

WERE POSSIBLE WITH CARRIERS AND SIDEBANDS. THE MODE OF 

OPERATION CALLED FOR CONTINUOUS EMISSION ON ALL FREQUENCIES. 

RESEARCH ORGANIZATIONS FROM A NUMBER OF COUNTRIES CONDUCTED 

STUDIES OF THE RADIO BEACON USING GROUND RECEIVERS BASED ON A 

UNIT DESIGNED DY THE NATIONAL OCEANIC AND ATMOSPHERIC 

ADMINISTRATION. GROUND STATIONS RANGING FROM 

COMPUTER-CONTROLLED UNITS TO SIMPLE MANUAL UNITS WERE LOCATED 

AT POINTS IN NORTH AND SOUTH AMERICA. EUROPE. THE MIDDLE EAST, 

INDIA. AND AFRICA MANY OF THE UNITS WERE MOBILE AND MOVED 

FROM CONTINENT TO CONTINENT TO KEEP THE SPACECRAFT IN SIGHT
 
WHEN ITS ORBIT SHIFTED ALONG THE EQUATOR.-


------- ATS 6. DUNKERLy ---.--------------- -------------------. 

INVESTIGATION NAME- SOLAR CELL RADIATION GAMAGE
 

SSDOC ID- 74-039A-16 INVESTIGATIVE PROGRAM 
CODE C 

INVESTIGATION DISCIPLINE(S) 


COMMUNICATIONS 

PERSONNEL 


RE - W. DUNKERLY HUGHES AIRCRAFT CO 

BRIEF DESCRIPTION 
THIS EXPERIHENT WAS FLOWN TO ISOLATE THE PREDOMINANT 

DEGRADATION MECHANISN(S) ASSOCIATED WITH PRESENTLY USED SOLAR 

CELLS, AND TO ELIMINATE ANOMALOUS DATA THROUGH INCREASED DATA 

POINTS AND IMPROVED INSTRUMENTATION ACCURACY. A TOTAL OF 80 

SOLAR CELLS WERE INDIVIDUALLY MONITORED ON THE FLIGHT 

EXPERIMENT. TWELVE CURRENT-VOLTAGE POINTS AND TEMPERATURE DATA 

FOR EACH SOLAR CELL WERE TRANSMITTED TO GROUND ON A REAL-TIME 

BASIS. FIVE SOLAR CELLS OF 16 TYPES HAVE BEEN INCLUDED TO 

PROVIDE A STATISTICALLY MEANINGFUL SAMPLE SIZE, A SOLAR ASPECT 

SENSOR INSURED THAT THE SUN IS NORMAL TO THE TEST CELLS AT THE 

TIME O THE MEASUREMENTS. 


----- ATS 6. FRITZ -------------------------------------------


INVESTIGATION NAME- MEASUREMENT OF LOW-ENERGY PROTONS
 

NSSDC 	 ID- 74-D39A-01 INVESTIGATIVE PROGRAM 
CODE ST
 

INVESTIGATION DISCIPLINE(S)
 
PARTICLES AND FIELDS
 

PERSONNEL
 

PI - T.A. FRITZ 	 NOAA-ERL
 
0I - A. KONRAD? 	 NASA-JSC
 
01 - D.J. WILLIAMS 	 NOAA-ERL
 

BRIEF 	DESCRIPTION
 
THIS EXPERIMENT CONSISTED OF FOUR 2-ELEMENT SOLID-SIAIE
 

TELESCOPES. MOUNTED IN A PLANE SUCH THAT TWO (A AND H) LINKED
 
RADIALLY AWAY FROM THE EARTH. THE THIRD TELESCOPE (B) WAS AT
 
90 DEG RELATIVE TO A AND R AND LINKED 13 BEG EAST OF SOUTH. AND
 
THE FOURTH TELESCOPE CC) LINKED NORTHWARD. 45 bEG FROM A AND H.
 
TELESCOPES A. B, AND C HAD GEOMETRIC FACTORS (G.F.) 6.6E-4
 
THROUGH 7.E-4 CM-SQ STER AND TELESCOPE H HAD A 1.E-3 CM-SQ
 
STER 	 G.F. THE APERTURE OF EACH TELESCOPE DERIVED A CONICAL
 
OPENING OF 11 DEG FULL ANGLE. ONCE EVERY 4 S. TELESCOPES A. B.
 
AND 	 C EACH MEASURED PROTON FLUXES IN SIX CONTIGUOUS.
 
LOGARITHMICALLY EQUAL ENERGY CHANNELS BETWEEN 25.5 AND 234 KEV
 
AND. 	 ONCE EVERY 16 S. .234 TO 2.8-MEv PROTON FLUXES. THESE
 
MODES 	HAD NO ELECTRON OR HIGHER ENERGY PROTON BACKGROUND. FROM
 
THE H TELESCOPE. DE/DX VS E FLUXES OF 1.2 TO 1.8 AND 1.8 TO 3.6
 
MEY ALPHA PARTICLES AND OF HEAVIER PARTICLES IN THE 1 RANGES 3
 
THROUGH 6 AND 6 THROUGH 8 WERE OBTAINED ONCE EACH 128 S. IN
 
ADDITION. FIVE FLUXES WERE DETERMINED FROM OUTPUT OF THE FIRST
 
H SENSOR ONLY. BUT AT FIVE DISCRIMINATION LEVELS. THESE 
CORRESPONDED MAINLY TO ALPHA PARTICLES IN THE .5 TO .8 AND .8 
TO 2.7 MEV RANGES AND HEAVIER PARTICLES WITH I VALUES GREATER 
THAN 2, 5. AND 8- PROTON FLUXES IN SEVEN ADDITIONAL CHANNELS 

BETWEENUSE .362APPROPRIATE REVH-TELESCOPEWERE ALSO DETERMINEP ONCELEVELS.EACH 5.3
BY OF AND 1.1 DISCRIMINATION FOR5
 

FURTHER DETAILS. SEE FRITZ AND CESSNA, IEEE TRANS, AES-11
 

1145, 	1975.
 

------- ATS 6, GALICINAO,- --- ---...
 

INVESTIGATIONNAME- TRACKING AND DATA RELAY
 

NSSDC ID- 74-09A-1B INVESTIBATIVE PROGRAM
 
CODE EC
 

INVESTIGATION DISCIPLINE(S)
 
COMMUNICATIONS
 

PERSONNEL
 
RI - I.y. GALICINAO NASA-BSFC
 

BRIEF DESCRIPTION
 
THIS EXPERIMENT PROVIDED EXPERIENCE AND INFORMATION USED
 

IN DESIGNING TRACKING AND DATA RELAY SYSTEMS. THE SPECIFIC
 
OBJECTIVES WERE TO -- (1) ESIABLISH THE ORBIT OF A LOW-ORBITING
 
SPACECRAFT FROM A HIGHER ORBITING SPACECRAFT AND (2)
 
DEMONSTRATE THE TECHNOLOGY OF COMMAND AND TELEMETRY DATA
 
TRANSMISSION BETWEEN A LOW-ALTITUDE SATELLITE AND A GROUND
 
STATION USING A GEOSYNCHRONOUS SATELLITE AS A COMMUNICATIONS
 
RELAY. THIS EXPERIMENT USED THE ATS 6 AS A REPEATER FOR
 
INFORMATION TRANSMISSION BETWEEN EARTH AND A SECOND SATELLITE,
 
SUCH AS NIMBUS. IT WAS A DUPLEX LINK THAT REQUIRED THE
 
TRANSPONDER TO TRANSMIT AND RECEIVE ON TWO CHANNELS
 
SIMULTANEOUSLY. SEVERAL SATELLITE-TO-SATELLITE EXPERIMENTS
 
WERE PLANNED USING ATS 6. WHICH WAS IN A
 
GEOSYHCHRONOUS-EQUATORIAL ORBIT AND THE GEODETIC EARTH ORBITING
 
SATELLITE-[ (GEDS 3). WHICH IS IN A NEAR-EARTH. NEAR-CIRCULAR-

ORBIT.
 

--...... ATS 6, GALICINAO------------


INVESTIGATION NAME- POSITION, LOCATION AND AIRCRAFT 
COMMUNICATION 

NSSDC ID- 74-039A-1 INVESTIGATIVE PROGRAM
 

CODE EC
 

IOVESTIGAIION DISCIPLINE(S)
 

COMMUNICATIONS
 

PERSONNEL
 
PI - I.y. GALICINAD NASA-GSFC
 
BE - A.F. GBAIS 	 NASA-GSFC
 

BRIEF 	DESCRIPTION
 
THE POSITION LOCATION AND AIRCRAFT COMMUNICATION
 

EXPERIMENT (PLACE) WAS USED TO DETERMINE THE OPERATIONAL
 
FEASIBILITY OF AIR TRAFFIC CONTROL AND MARITIME SATELLITE
 
SYSTEMS OPERATING IN THE AERONAUTICAL L-BANP. THE FIRST
 
OBJECTIVE WAS TO PROVE THE FEASIBILITY OF TWO-WAY
 
COMMUNICATIONS RELAYED BY SATELLITE BETWEEN GROUND TERMINALS
 
AND AIRCRAFT OR SNIPS, INCLUDING -- (1) THE USE OF AT$ 6 AS A
 
SYNCHRONOUS SATELLITE FOR RELAYING COMMUNICATIONS. (2) THE USE
 
OF THE AERONAUTICAL L-BAND FOR SATELLITE/AIRCRAFT AND
 
SATELLITE/SIP LINKS, (5) THE USE OF BOTH VOICE AND DIGITAL
 
TWO-NAY CORMUNICATION. AND (1) THE USE OF A SATELLITE FOR
 
AIRCRAFT/GROUND AND SHIP/SHGRE MULTIPLE ACCESS COMMUNICATIONS.
 
THE SECOND OBJECTIVE WAS TO INVESTIGATE THE FEASIBILITY AND TO
 
EVALUATE THE ABSOLUTE AND RELATIVE ACCURACIES OF SEVERAL
 
POSITION LOCATION TECHNIQUES USING SATELLITES. THESE
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TECHNIQUES RELAY VARIOUS SIGNALS FROMTHE AIRCRAFT OR SHIP VIA 
THE SATELLITE TO THE CONTROLCENTER FOR DATA PROCESSING AND 
POSITION DETERMINATION, 

ATS-------6, KAMPINSKY ---------------------------------------

INVESTIGATION NAME- R.F.ITERFEROMETER SUBSYSTEM
 

RSSOC CD- 74-039A-29 INVESTIGATIVE PROGRAM 

CODE EC
 

INVESTIGATION DISCIPLINE(S) 

COMMUNICATIONS 


PERSONNEL 

PI - A. KAMPINSKY NASA-GSFC 

BRIEF 	DESCRIPTION 

THE RADIO FREQUENCY INTERFEROMETER (RFI). WHENUSED IN 

CONJUNCTION WITH TWO GROUND TRANSMITTERS, PROVIDES THE MEANSOF 
DETERMINING SPACECRAFT ATTITUDE IN ROLL, PITCH. AND COMPUTED 
YAW TO AN ACCURACY OF PLUS OR MINUS 0.018 DEG. WITHIN A 
12.5-DEG CONICAL FOV AND TO PLUS OR MINUS 0-025 DEG WITHIN A 
30-DEG CONICAL FOV CENTERED ON THE SPACECRAFT Z-AXIS. THE 
INTERFEROMETER CONTAINED -- (1) AN ANTENNA ARRAY. WHICH 

CONSISTED OF TWO ORTHOGONAL BASELINES WAS MOUNTED ON THE 

EARTH-VIEWING SURFACE OF THE EARTH-VIEWING MODULE' (2) A 

TWO-CHANNEL RECEIVER. ONE FOR REFERENCE SIGNAL AND ONE FOR 

COMPARISON SIGNAL. (3) A SPACECRAFT DATA CONVERTER, WHICH 

MEASURED THE PHASE RELATIONSHIP OF THE RECEIVER OUTPUT SIGNALS 

WITH RESPECT TO A COHERENT REFERENCE SIGNAL. AND WHICH 

CONVERTED THESE MEASUREMENTS TO DIGITAL FORM WHICH CAN BE 

TELEMETERED TO GROUND OR CONNECTED TO THE ALTITUDE CONTROL
 

SYSTEM (A COMPLETE MEASUREMENT CAN BE MADE EVERY 230 MS AND 

TELEMETERED ONCE EVERY 3 S). AND (4) AN INTERFEROMETER
 
HIGH-SPEED DATA LINK, WHICH WAS THE RESULTANT OUTPUT OF THE 

DIGITAL CONVERTER PHASE-COUNT GATE AND A 4-MHZ OSCILLATOR.
 

ATS-------6, MASLEY 	 ------------------------------------------

INVESTIGATION NAME- SOLAR COSMIC RAYS AND GEOMAGNETICALLY 

TRAPPED RADIATION 


NSSDC ID- 74-039A-06 INVESTIGATIVE PROGRAM 

CODE ST 


INVESTIGATION DISCIPLINE(S) 


PARTICLES AND FIELDS 


PERSONNEL 

PI - A.J. MASLEY AEROJET ELECTROSYSTEMS 

01 - P.R. SATTERBLOM MCDONNELL-DOUGLA5 CORP 


BRIEF 	DESCRIPTION 

TWO SOLID-STATE TELESCOPES. ONE DIRECTED PERPENDICULAR TO 


AND THE OTHER DIRECTED PARALLEL TO-THE LOCAL MAGNETIC FIELD 

DIRECTION, EACH MEASURED PROTONS FROM 0.2 TO 300 MEV IN 12 

ENERGY INTERVALS AND ALPHA PARTICLES FROM 1.2 TO 180 MEW IN 10 

ENERGY INTERVALS. TWO MAGNETIC ELECTRON SPECTROMETERS. ORIENTED 

PARALLEL TO THE TWO TELESCOPES. MEASURED ELECTRONS FROM 50 TO 

8O KEV IN FOUR ENERGY INTERVALS. 


ATS-------6. MILLER- ------------------------------------------

INVESTIGATION NAME- TELEVISION RELAY USING SMALL TERMINALS 


NSSDC ID- 74-039A-28 INVESTIGATIVE PROGRAM 


CODE EC
 

INVESTIGATION DISCIPLINE(S)
 
COMMUNICATIONS
 

PERSONNEL 

PC - J.E. MILLER NASA-GSFC 


BRIEF 	DESCRIPTION 


THE PURPOSE OF THE TELEVISION RELAY USING SMALL TERMINALS
 
(TRUST) EXPERIMENT WAS TO ADVANCE AND PROMOTE THE TECHNOLOGY OF 

WIDE-BAND SATELLITE COMMUNICATIONS TO SMALL GROUND TERMINALS. 

BY DEVELOPING AND DEMONSTRATING A PILOT SYSTEM USING THE ATS 6 

SPACECRAFT WITH ITS HIGH-GAIN PARABOLIC REFLECTOR. SPECIFIC
 

GOALS WERE -- 1T TO TEST AND EVALUATE AN EXPERIMENTAL SYSTEM 

FOR FM RELAY OF BLACK AND WHITE AND COLOR TV SIGNALS (AND 


ASSOCIATED SOUND) BETWEEN THE ATS 6 SPACECRAFT 'AND A Uff
 
RECEIVING FACILITY, (2) TO EVALUATE THE PERFORMANCE OF THE. 

PILOT SYSTEM RELATIVE TO EXPERIMENT DESIGN OBJECTIVES AND 

INTERNATIONALLY RECOGNIZED AND ACCEPTED STANDARDS FOR 

TV-IRANSMISSION SYSTEMS- (3) TO OBSERVE THE EFFECTS OF 

IONOSPHERIC DISPERSION ON SYSTEM PERFORMANCE AS A FUNCTION OF
 
ELECTRON DENSITY. GROUND STATION LOCATION, OTHER SYSTEM 

VARIABLES. AND COMPARE WITH THEORETICAL PREDICTIONS, AND (4) T0 

PROVIDE INTERESTED UNDERDEVELOPED COUNTRIES AN OPPORTUNITY TO 

PARTICIPATE IN TESTS AND DEMONSTRATIONS OF A HIGH EFFECTIVE 


ISOTROPIC RADIATIVE POWER (EIRP) SATELLITE SUITABLE FOR
 
NATIONAL EDUCATION TV USING INEXPENSIVE RECEIVERS THE BASIC 
EXPERIMENT SYSTEM CONSISTED OF A HIGH-POWER MICROWAVE 
TRANSMITTING TERMINAL FOR EARTH-TO-SATELLITE COMMUNICATIONS. 
THE SPACECRAFT WITH A MICROWAVE-TO-UHF COMMUNICATIONS REPEATER, 
AND A PILOT MOBILE UHF GROUND RECEIVING FACILITY. 

------- ATS 6. PAULIKAS-----------------------------------------

INVESTIGATION NAME- OMNIDIRECTIONAL SPECTROMETER
 

SSDC ID- 74-039A-07 INVESTIGATIVE PROGRAM
 
CODE ST
 

INVESTIGATION DISCIPLINE(S)
 
PARTICLES AND FIELDS
 

PERSONEL
 
PC - G.A. PAULIKAS AEROSPACE CORP
 
01 - J4.. BLAKE AEROSPACE CORP
 

BRIEF 	DESCRIPTION
 
THIS EXPERIMENT CONSISTED OF FOUR SOLID-STATE 

INSTRUMENTS. ONE OF THESE WAS A TWO ELEMENT TELESCOPE WITH A 
30DEG CONE ANGLE AND THE OTHER THREE WERE OMNIDIRECTIONAL 
DETECTORS. PARTICLES MEASURED WERE ELECTRONS BETWEEEN 140 AND 
600 KEY, ELECTRONS ABOVE 0.7. 1.55. AND 3.9 NEV PROTONS IN THE 
INTERVALS FROM 2.3 TO 5.3. 3.4 70 5.3, 12 TO 26. 20 TO 52. AND 
40 TO 90 MEV. AND ALPHA PARTICLES IN THE INTERVALS FROM 9.4 TO 
21.2, 13.4 TO 21.2. AND 46 TO 100 NEV.- THE LOWEST ENERGY 
ELECTRON MODE AND THE TWO LOWEST ENERGY PROTON AND ALPHA 
PARTICLE MODES WERE DIRECTIONAL. ALL OTHER NODES WERE 
OMNIDIRECTIONAL. COUNTS WERE ACCUMULATED OVER 0.25 S EVERY 4 S 
FOR EACH ELECTRON MODEAND OVER 1 S EVERY 8 S FOR EACH PROTON 
MODE. FOR MORE DETAIL, SEE P 1138 OF 'IEEE TRANS..' AES-11 6.
 
NOVEMBER 1975. FOR MORE DETAILS SEE PAULIKAS. G-A. , SLAKE. 
J.9., IMAMOTO S.S.. 'ATS 6 ENERGETIC PARTICLE RADIATION 
MEASUREMENTS AT SYNCHRONOUS ALTITUDE' IEEE TRANS AEROSPACE AND 
ELECTRONIC SYSTEMS, AES-11 NO. 6. PAGE 1138. 

------- ATS 6. WHALEN
 

INVESTIGATION NAME- HEALTH AND EDUCATION TELECOMMUNICATIONS
 

NSSDC ID- 74-039A-24 INVESTIGATIVE PROGRAM
 

CODE EC
 

INVESTIGATION DISCIPLINE(S)
 
COMMUNICATIONS
 

PERSONNEL
 
PC - A.A. WHALEN NASA-GSFC
 

BRIEF DESCRIPTION
 

THE S-BAND HEALTH. EDUCATION, TELECOMMUNICATIONS CHET)
 
EXPERIMENT WAS FLOWN TO EVALUATE THE PERFORMANCE AND
 
EFFECTIVENESS OF SATELLITE RELAY OF EDUCATIONAL PROGRAMMING AND
 
HEALTH CARE DELIVERY TO FACILITIES SUCH AS SCHOOLS, HEW
 
LEARNING CENTERS, HOSPITALS. CLINICS. AND COMMUNITY ANTENNA
 
TELEVISION DISTRIBUTION SYSTEMS. THE SPACECRAFT WAS EQUIPPED
 
WITH A TWO-CHANNEL TV TRANSMITTING CAPABILITY IN THE 2.5- TO
 
2.69-GHZ BAND. THE NET EXPERIMENT PROVIDED THE FIRST
 
OPPORTUNITY TO USE SATELLITE COMUNICATIONS FOR THE
 
TRANSMISSION OF TV AND MULTIPLE VOICE CHANNELS TO LOW-COST
 
EARTH STATIONS. THE SPACECRAFT INCLUDED A PRIME-FOCUS FEED
 
COMPLEX HAVING A CROSSED-ARRAY OF SWITCHABLE BROADBAND S-BAND
 
FEED ELEMENTS. TWO OF THESE FEED ELEMENTS WERE USED FOR THE
 
NET EXPERIMENT. SIX EXPERIMENT COMPONENTS REQUIRING SEVEN
 
DIFFERENT SPACECRAFT POINTINGS ARE INVOLVED IN THIS EXPERIMENT. 
THE SIX CONPONENIS ARE -- (N) APPALACHIAN REGIONAL COMMISSION 
EXPERIMENTS. (2) THE VETERANS ADMINISTRATION EXPERIMENTS, (3) 
SATELLITE TECHNOLOGY DEMONSTRATION. (4) WASHINGTON. ALASKA.
 
MONTANA. AND IDAHO EXPERIMENTS. ES) ALASKA HEALTH SERVICES
 
EXPERIMENTS. AND (6) ALASKA EDUCATION EXPERIMENTS.
 

SPACECRAFT COMMON NAME- BE-C
 
ALTERNATE NAMES- EXPLORER 27. 5 66C
 

01328
 

NSSDC ID- 65-032A
 

LAUNCH DATE- 04/29165 WEIGHT- 60. XG
 
LAUNCH SITE- WALLOPS FLIGHT CENTER. UNITED STATES
 
LAUNCH VEHICLE- SCOUT
 

SPONSORING COUNTRY/AGENCY
 
UNITED STATES NASA-OSS
 

ORBIT PARAMETERS
 
ORBIT TYPE- GEOCENTRIC EPOCH DATE- 022//7?
 
ORBIT PERIOD- 107.7 MIN INCLINATION- 41.1 DEG
 
PERIAPSIS- 927. KM ALT APOAPSIS- 1320. KM ALT
 

PERSONNEL
 
MG - NONE ASSIGNED
 
PH - F.T. MARTIN NASA HEADQUARTERS
 
PS - L.H. BRACE NASA-GSFC
 

BRIEF DESCRIPTION
 
BE-C (EXPLORER 27) WAS A SMALL IONOSPHERIC RESEARCH 

SATELLITE INSTRUMENTED WITH AN ELECTROSTATIC PROBE. RADIO 
BEACONS. A PASSIVE LASER TRACKING REFLECTOR, AND A DOPPLER 
NAVIGATION EXPERIMENT. ITS PRIMARY OBJECTIVE WAS TO OBTAIN 
WORLDWIDE OBSERVATIONS OF TOTAL ELECTRON CONTENT BETWEEN THE 
SPACECRAFT AND THE EARTH. THE SATELLITE WAS INITIALLY SPIN 

STABILIZED, BUT DESPUN AFTER SOLAR PADDLE ERECTION. SURSEQUENT 
STABILIZATION ORIENTED THE SATELLITE AXIS OF SYMMETRY WITE THE
 
LOCAL MAGNETIC FIELD BY MEANS OF A STRONG BAR MAGNET AND
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------- 

DAMPING RODS. A THREE-AXIS MAGNETOMETER AND SUN SENSORS 	 NSSEC ID- 75-72A 0 INVESTIGATIVE PROGRAM
 

PROVIDED INFORMATION ON THE SATELLITE ATTITUDE AND SPIN RATE. SCIENCE 

THERE WAS NO TAPE RECORDER ABOARD SO THAT SATELLITE PERFORMANCE 
DATA AND ELECTROSTATIC PROBE DATA WERE OBSERVED ONLY WHEN THE INVESTIGATION DISCIPLINE(S) 

SATELLITE WAS WITHIN RANGE OF A GROUND TELEMETRY STATION. GARMA-RAY ASTRONOMY 

CONTINUOUS TRANSMITTERS OPERATED AT 162 AND 324 MHZ TO PERMIT 

PRECISE TRACKING By 'TRANSIT' TRACKING STATIONS FOR NAVIGATION PERSONNEL
 

AND GEODETIC STUDIES. PI - CARAVANE COLLABOR.
 

BE-C. ----------------
THIS EXPERIMENT USED A 16-DECK SPARK CHAMBER TO PERFORM 

-------RERBERT 	 BRIEF DESCRIPTION
 

INVESTIGATION NAME- LASER TRACKING REFLECTOR 	 GAMMA-RAY ASTRONOMY IN THE 25- TO 1G0- MEV ENERGY INTERVAL. 
THE MISSION GOALS WERE -- (1) TO STUDY THE ANGULAR $TRUCTURE OF 

F 

NSSOC ID- 65-032A-03 INVESTIGATIVE PROGRAM THE SO-CALLED LINE-SOURCE O RADIATION IN THE GALACTIC PLANE. 
CODE ER (2) TO EXAMINE IDENTIFIED POINT SOURCES AND TO INVESTIGATE 

OTHER CELESTIAL OBJECTS, WHICH MAY BE EXPECTED TO EMIT 

INVESTIGATION DISCIPLINE(S) GAMMA-RAYS (E-G.. SUPERNOVA REDNARTS. QUASARS. NOVAE, ETC.). 

GEODESY (3) TO MEASURE THE INTENSITY OF THE ISOTROPIC RADIATION FROM 
HIGH GALACTIC LATITUDES. (4) TO ASCERTAIN THE ENERGY SPECTRA OF 

PERSONNEL RADIATION FROM ALL OBSERVED SOURCES, (5) TO SEARCH FOR 

PI - .H. DERBERT NASA-OSFC LONG-TERM VARIATIONS IN THE STRENGTH OF SOURCES, AND (6) TO 

01 - .0. STEPHANIDES NASA-GSFC SEARCH FOR SHORT-PERIOD PULSATIONS FROM SOURCES ALREADY KNOWN 
TO BE PULSARS AT OTHER WAVELENGTHS AND TO DETECT GAMMA-RAY 

BRIEF DESCRIPTION BURSTS. THE INSTRUMENT CONTAINED THE FOLLOWING KEY ELEMENTS 

THE PASSIVE OPTICAL LASER EXPERIMENT, WHICH CONSISTED OF (TOP-TO-BOTTOM) -- (1) ANTICOINCIDENCE SCINTILLATION DOME, (2) 

NINE PANELS OND THE SPACECRAFT. WAS USED TO DETERMINE THE 16-DECK SPARK CHAMBER (SC), (3) HIGH-VOLTAGE TRIGGERING 

SPACECRAFT RANGE AND ANGLE. EACH PANEL WAS COVERED WITH 4C TELESCOPE ITT), (4) ENERGY CALORIMETER (E). AND (5) 

QUARTZ CUBE-COR1JER PRISMS THAT PROVIDED LASER TRACKING CASADE-PARTICLE PLASTIC SCINTILLATOR COUNTER (b). THE 

CAPABILITIES FOR OPTICAL TRACKING STUDIES. THE GROUND-BASED ANTICOINCIDENCE COUNTER WAS A DOME OF SCINTILLATION PLASTIC. 10 

OPTICAL TRANSMITTER WAS A PULSED 1-MS RUBY LASER- A PHOTO AM THICK. VIEED BY NINE PHOTOMULTIPLIER TUBES (PRY). IT 

DETECTOR DETERMINED WHETHER THE LASER BEAM INTERRUPTED THE DETECTED THE ENTRY OF CHARGED PARTICLES AND INHIBITED THE
 

SPACECRAFT. TRIGGERING Of THE SE. THE SC HAD 16 DECKS. EACH COMPOSED OF A
 
PAIR OF ORTHOGONAL GRIDS OF 192 PARALLEL WIRES. THE TOP 12
 

....... C 	 DECKS WERE INTERLEAVED WITH TUNGSTEN PLATES AND THE LOWER 4
****** .******************************* 
DECKS WITH MOLYBDENUM PLATES. THE SC WAS FILLER WITH NEON AT 
T2 ATM, PLUS A SMALL PERCENTAGE OF ETHANE. UPON CONVERSION OF 

SPACECRAFT COMMON NAME- COS-B A GAMMA RAY INTO AN ELECTRON-POSITRON PAIR, A. 8-DIV VOLTAGE 

ALTERNATE NAMES- COSMIC RAY SATELLITE-B. PL-74IB PULSE WAS APPLIED ACROSS THE DECKS CAUSING SPARK DISCHARGE 
ALONG THE ION WHICH THE ARRIVAL DIRECTION OF THE GARA RAY 

NSSDC 10- 75-072A COULD BE DETERMINED- THE RECHARGE TIME OF THE SC HIGH VOLTAGE 

- WAS 0.1 SEC. THE TT CONSISTED OF THREE ELEMENTS -- A 

LAUNCH DATE- /81T9175 WEIGHT- 277.5 KU 4-MM-THICK SCINTILLATION COUNTER CBI) ABLE TO IDENTIFY EVENTS
 

LAUNCH SITE- VANDENBERG AFO. UNITED STATES IN WHICH AN E-p PAIR LEFT THE SC. A CERENICV COUNTER (C) OF
 

LAUNCH VEHICLE- DELTA 30-MM-THICK PLEXIGLASS THAT WAS SENSITIVE TO RELATIVISTIC
 
PARTICLES MOVING IN A DOWNWARD DIRECTION. AND A SECOND
 

SPONSORING COUNTRYIAGENCY SCINTILLATOR CR2) 10 MR THICK. THE PRIMARY OBJECTIVES OF THE
 

INTERNATIONAL ESA TT WERE TO DEFINE THE FIELD OF VIEW. TO DETECT THE
 

UNITED STATES NASA-OS DOWNWARD-MOVING ELECTRONS, AND TO PROVIDE THE FAST TRIGGER TO
 
DISCHARGE THE SC_ IT WAS POSSIBLE TB RESTRICT THE FIELD OF
 

INITIAL ORBIT PARAMETERS VIEW OF THE INSTRUMENT BY THE DIVISION OF THE C AND B2 COUNTERS
 
ORBIT TYPE- GEOCENTRIC EPOCH DATE- 08112175 INTO QUARRANTS, WHICHWERE VIEWED BY PHT OUTSIDE THE FIELD OF
 

ORBIT PERIOD- 2227.0 MIN INCLINATION- 90.13 DEG VIEW. THE PMT OUTPUTS WERE PULSE-HEIGHT ANALYSED TO PROVIDE
 

PERIAPSIS- 339.6 KM ALT APOAPSIS- 99&76. KM ALT INFORMATION ON THE NUMBERS OF PARTICLES LEAVING THE SC AND
 
ENTERING THE CALORIMETER. E. THE E UNIT WAS A SINGLE CRYSTAL
 

PERSONNEL - OF CESIUM IODIDE, 4.5 RADIATION LENGTHS THICK. IN WHICH THE E-P 

MG - . KLEEN ESA PAIR INITIATED AF ELECTRON-PHOTON CASCADE THAT WAS COMPLETELY 

PM - G. ALTMANN ESA-ESTEC ABSORBED AT LOW ENERGIES. AT HIGHER ENERGIES THE CASCADE 
PENETRATED TO THE FINAL PLASTIC SCINTILLAIOR COUNTER. D. THE 

BRIEF DESCRIPTION OUTPUT OF b WAS ANALYZED TO MEASURE THE NUMBER OF PARTICLES 

THE COS-B SCIENTIFIC SATELLITE WAS DEVELOPEB B'Y THE ESCAPING INFORMATION FROM THE TT COUNTERS AND FROM THE SC
 

EUROPEAN SPACE AGENCY CESA> TO STUDY EXTRATERRESTRIAL GAMMA PROVIDED A MEAS URE OF THE ENERGY -LOST BY SCATTERING OR
 

RADIATION IN THE 25-MEV TO 1-GEV ENERGY RANGE FROM A HIGHLY ABSORPTION. THIS QUANTITY MOST BE ADDED TO THE CALORIMETER
 
ELLIPTICAL ORBIT OF ROUGHLY 100.000-KM APOGEE. 35C-M PERIGEE. SIGNAL TO DERIVE THE ENERGY OF TIF INCIDENT GAMMA RAY.
 

AND HEAR-POLAR INCLINATION. NASA PROVIDED. ON A FULLY
 

REIMBURSABLE OASIS, THE DELTA LAUNCH VEHICLE AND THE ASSOCIATED * ********* COSMOS 90* **** ****
 

LAUNCH SERVICES. THE COS-B SPACECRAFT. WEIGHING 277.5 IG (610
 
LB), WAS A CYLINDER WITH A DIAMETER OF 140 CM AND A HEIGHT OF
 

121 CR. FOUR MONOPOLE ANTENNAS, PROTRUDING 51.2 CM BELOW THE SPACECRAFT COMMON NAME- COSMOS 900
 

BOTTOM OF THE CYLINDRICAL BODY. GIVE THE SPACECRAFT A TOTAL ALTERNATE NAMES- 09898, OVAL 

EFFECTIVE HEIGHT OF 172.2 IN. THE SPACECRAFT ENCLOSED A 

GAMMA-RAY ASTRONOMY EXPERIMENT CONSISTING OF A SPARK CHAMBER NSSDC ID- 77-023A 
MOUNTED IN A CENTRAL TUBE AND SURROUNDED BY EQUIPMENT
 
PLATFORMS. TRIGGERING TELESCOPES. PHOTOMULTIPLIERS, UPPER ANO LAUNCH DATE- 03/30177 WEIGHT- 900. KG
 

LOWER GEIGER COUNTERS. AND AN ENERGY CALORIMETER. THE LAUNCH SITE- PLESETSK. U.S.S.R.
 

SPACECRAFT OBTAINED ORIENTATION OF ITS MOMENTUM VECTOR WITH LAUNCH VEHICLE- C-1
 
RESPECT TO INERTIAL SPACE JSING DATA FROM AN EARTH ALBEDO
 

SENSOR AND A SOLAR SENSOR. SPACECRAFT ATTITUDE WAS ADJUSTED BY SPONSORING COUNTRY/AGENCY
 

A NITROGEN COLD-GAS ATTITUDE CONTROL SYSTEM (ACS). THE ACS U.S.SR. 	 SAS
 

INCLUDED TWO SPIN-RATE-ADJUST NOZZLES TO MAINTAIN THE SPIN RATE
 
AT 10 RPM AND TWO PRECESSION NOZZLES TO ADJUST THE MOMENTUM INITIAL ORBIT PARAMETERS
 

VECTOR. THE SPACECRAFT HAD A PCMIPSKIPM TELEMETRY SYSTEM WITH ORBIT TYPE- GEOCENTRIC EPOCH DATE- 03/31/77
 
6.5-W REAL-TIME ONLY TRANSMITTER AND A PCM/PSK/PM ORBIT PERIOD- 94.4 MIN INCLINATION- 83. OEG
 

UP-LINK/DOWN-LINK. RANGE-TONE COMMAND SYSTEM. POWER WAS PERIAPSIS- 460. KM ALT APOAPSIS- 523. KH ALT
 

SUPPLIED BY 948r SOLAR CELLS MOUNTED ON 12 SUBPANELS ON THE
 
CYLINDRICAL BODY OF THE SPACECRAFT. COMMUNICATIONS, COMMAND, PERSONNEL
 
AND CONTROL OF THE (OS-B SATELLITE IN ORBIT WERE PROVIDED BY PM - K.I. GRINGAUZ 	 IKE
 

THE ESA ESTRACK NETWORK. MEMBERS OF THE UNIVERSITY AND PS - B.A. TVERSKOY INST NUCLEAR PHYSICS
 
RESEARCH GROUPS WHO INITIALLY CONCEIVED AND IPPLEMENTED THIS
 

SATELLITE ARE LISTED IN APPENDIX B WITH THEIR AFFILIATIONS. BRIEF DESCRIPTION
 

OTHER INDIVIDUALS NHO JOINED THIS EFFORT ARE INCLUDED IN THE SPUTNIK COSMOS 9CO CARRIED SCIENTIFIC APPARATUS. RADIO
 

LIST. SYSTEM FOR PRECISE MEASUREMENTS OF ORBIT ELEMENTS, AND RADIO
 

TELEMETRY SYSTEM.
 
COS-B. CARAVANE COLLABOR

------- COSMOS 900, AF-NI-.------------------------------------
INVESTIGATION NAME-	 GAMMA-RAY ASTRONOMY SPARK CHAMBER
 

EXPERIMENT (25 - 1000 MEV) INVESTIGATION NAME- FLAT RETARDING POTENTIAL ANALYZER
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NSSDC 1B- 77-023h-01 INVESTIGATIVE PROGRAM PERSONNEL 

SPACE PHYSICS 	 PI - N.M. SCHUTTE FKI
 

INVESTIGATION DISCIPLINE(S) BRIEF DESCRIPTION 
PARTICLES AND FIELDS THIS EXPERIMENT MEASURES ELECTRONS AND PROTONS FROM 0.1 

TO 20 CEV. 
PERSONNEL 

MY - V.V. AFONIN FKI ------- COSMOS 900. SOSNOVETS---------
01 - V.V. BEZRUKIKH IKI 

INVESTIGATION NAME- DIFFERENTIAL ENERGY SPECTROHETER
 

BRIEF DESCRIPTION
 
NO INFORMATION GIVEN ON THE EXPERIMENT OTHER THAN THE NSSDC ID- 77-023A-05 INVESTIGATIVE PROGRAM
 

NAMES SUPPLIED. SPACE PHYSICS
 

COSMOS
-------900, AEONIN -------- ---------------------------.	 INVESTIGATION DISCIPLINE(S) 

PARTICLE$ AND FIELDS 

INVESTIGATION NAME- HIGH-FREQUENCY ELECTRON TEMPERATURE 
PROE PERSONNEL 

PC - E.N. SOSNOVETS INST NUCLEAR PHYSICS 
NSSOC ID- 77-023A-02 INVESTIGATIVE PROGRAM 01 - M.1. PANASYUK INST NUCLEAR PHYSICS 

SPACE PHYSICS 
BRIEF DESCRIPTION 

INVESTIGATION OISCIPLINECS) THIS EXPERIMENT MEASURES TRAPPED AND PRECIPITATING 
PARTICLES AND FIELDS ELECTRONS AND PROTONS FROM 30 TO 300 KEV. 

PERSONNEL ------- COSMOS 900, TELTSOV. ......... 
PI - V.V. AFONIN IKI 
O1 - J.1. SMILAUER GEOPHYS INST CAS INVESTIGATION NAME- DIFFERENTIAL LOW ENERGY SPECTROMETER 

BRIEF DESCRIPTION 	 NSSDC ID- 77-C23A-06 INVESTIGATIVE PROGRAM
 

NO INFORMATION GIVEN ON THE EXPERIMENT OTHER THAN THE 	 SPACE PHYSICS
 

NAMES SUPPLIED, 
INVESTIGATION DISCIPLINE(S) 

-------900, PARTICLES AND FIELDSCOSMOS GOALEVICH 

INVESTIGATION NAME-	 SPHERICAL ION TRAP WITH FLOATING PERSONNEL 
POTENTIAL PI - N.V. TELTSOV INST NUCLEAR PHYSICS 

NSSDC ID- 77-023A-03 INVESTIGATIVE PROGRAM BRIEF DESCRIPTION 

SPACE PHYSICS THIS EXPERIMENT MEASURES ELECTRONS AND PROTONS FROM 0.5 
TO 20 KEY. 

INVESR1GATION DISCIPLINE(S)
 
PARTICLES AND FIELDS ------- COSMOS 900, TULUPOV
 

PCRSONNE4 INVESTIGATION NAME- AURORAL PHOTOMETER 
PI - G.L. GDALEVICH IKI 
01 - V.D. OZEROV IKE NSSDC ID- 77-023A-09 INVESTIGATIVE PROGRAM 

SPACE PHYSICS -
PRIEF DESCRIPTION
 

NO INFORMATION GIVEN ON THE EXPERIMENT OTHER THAN THE INVESTIGATION DISCIPLINE(S)
 
hAMES SUPPLIED. PARTICLES AND FIELDS
 

--.---- COSMOS 9CC. GOALEVIC-- PERSONNEL 
PI - V.I. TELUPOV INST NUCLEAR PHYSICS 

INVESTIGAIOH NAME- CYLINDRICAL ELECTROSTATIC PROBE 
BRIEF DESCRIPTION 

NSSDC I- 77-023A-04 INVESTIGATIVE PROGRAM " THIS EXPERIMENT MEASURES AURORAL LIGHT EMISSIONS AT 3914 
SPACE PHYSICS A. 

INVESTIGATION &ISCIPLINE( S) ************** D,.********** 

PARTICLES AND FIELDS 

PERSONNEL SPACECRAFT COMMON NARE- DS-B 
PI - G.L. GDALEVICH IKI ALTERNATE NAMES- CASTOR, 07202 
01 - V.F. GUBSKY IKI 

NSSDC ID- 75-039B
 

BRIEF DESCRIPTION
 
NO INFORMATION GIVEN ON THE EXPERIMENT OTHER THAN THE LAUNCH DATE- 05f17175 WEIGHT- 76. KG
 

NAKES SUPPLIED. LAUNCH SITE- KOUROU (CENTRE SPATIAL GUyANAIS). FRANCE
 

LAUNCH VEHICLE- DIAMANT 
------ Cosmos 90C, GORTCHAKOV"
 

SPONSORING COUNTRY/AGENCY
 
INVESTIGATION NAME- RELAIIVISTIC PROTON AND ELECTRON COUNTER FRANCE CNES
 

ASSOC IO- 77-C23A--8 INVESTIGATIVE PROGRAM INITIAL ORBIT PARAMETERS 

SPACE PHYSICS ORBIT TYPE- GEOCENTRIC EPOCH DATE- G5118/75 
ORBIT PERIOD- 100.3 fIlN INCLINATION- 29.90 DEG 

INVESTIGATIO DISCIPLINE(S) PERIAPSIS- 272. KM ALT APOAPSIS- 1271. RM ALT 

PARTICLES AND FIELDS 
PERSONNEL
 

PERSONNEL PM - A. OLIVERO CNES
 
PC - YE. V.GORTCHAKOV INST NUCLEAR PHYSICS PS - F.E. BARLIER CERGA
 

bRIEF DESCPIPTION 	 BRIEF DESCRIPTION
 
NO INFORMATION GIVEN ON THE EXPERIMENT OTHER THAN THE THIS FRENCH SPACECRAFT HAD A 26-FACE POLYHEDRON SHAPE 

NAMES SUPPLIED. WITH A DIAMETER OF 8. CH. THE PRIMARY MISSION OBJECTIVE WAS TO 
STUDY THE UPPER ATMOSPHERE DENSITY VARIATIONS. SECONDARY 

-------9C, SCHUTTE -------------	 OBJECTIVES INCLUDED A STUDY OF GRAVITY FIELD PERTURBATIONS AND
COSMOS 

A STUDY OF MICROMETEORITE IMPACTS. A THREE-AXIS MAGNETOMETER
 

INVESTIGATION NAME- PANORAMIC ELECTROSTATIC SPECTROMETER WAS USED TO PROVIDE ATTITUDE INFORMATION. EACH ONE OF THE
 
SPACECRAFT FACES CONTAINED A LASER REFLECTOR. DATA WERE
 

ISSDC ID- 77-CZ3A-C7? INVESTIGATIVE PROGRAM MEASURED EITHER EVERY 0.1 S OR EVERY 2.1 S. THE DATA
 
SPACE PHYSICS TRANSMISSION RATE WAS 1024 DITS/S FROM THE TAPE RECORDER AND
 

EITHER 256 OR 512 SITS/S DIRECTLY FROM TELEMETRY. OPERATIONS
 

INVESTIGATION DISCIPLINE(S) WERE CONDUCTED BY THE OPERATIONS CENTER IN TOULOUSE USING THE
 
PARTICLES AND FIELDS CNES NETWORK OF TELEMETRY AND TELECOMMAND STATIONS.
 

23poop 



------- 

--- --- DS- . BARLIER ------------------------------------------ TAPE RECORDERS. IS CAPABLE OF STORING A TOTAL OF 400 MIN OF 

INVESTIGATION NAME- UPPER ATMOSPHERE DENSITY STUDY USING 
ON-BOARD ACCELEROMETER 


NSSDC ID-. 75-039B-01 INVESTIGATIVE PROGRAM 

SCIENCE 


INVESTIGATION DISCIPLINECS) 


ATMOSPRHERIC PHYSICS 


PERSONNEL
 
PI - F.E. EARLIER CERGA 


BRIEF DESCRIPTION 

THIS ATMOSPHERIC DENSITY ACCELEROMETER EXPERIMENT
 

PROVIDED DENSITY DATA FROM MEASUREMENTS OF THE SATELLITE 

DECELERATION DUE TO ATMOSPHERIC DRAG. THE ACCELEROMETER 

CONSISTED OF A BALL SUSPENDED IN A SPHERICAL CAVITY FORMING A
 
CAPACITOR. DISPLACEMENT OF THE BALL WITH RESPECT TO THE CAVITY 

WAS MEASURED BY CAPACITANCE CHANGE. THE RANGE OF MEASUREMENT 


WAS i.E-S TO 1.E-9 M/S SO WITH AN ACCURACY OF 1,5 PERCENT.
 
IN-FLIGHT QUALIFICATION WAS ACHIEVED By DISPLACING THE 

ACCELEROMETER WITH SMALL MASSES AND DY SPINNING THE SATELLITE 

TO INDUCE ARTIFICIAL INERTIA FORCES.
 

DS.B, EARLIER ----------------------------------------


INVESTIGATION NAME-	 MICRORETEORITE STUDY 


NSSDC I0- 75-039B-03 INVESTIGATIVE PROGRAM 

SCIENCE 

INVESTIGATION DISCIPLINECS) 


INTERPLANETARY DUST 


PERSONNEL 

Pi - F-E. EARLIER CIRCA 

BRIEF DESCRIPTION 

THE OBJECTIVE 
NICROMETEORITE IMPACTS. 

OF THIS EXPERIMENT WAS TO STUDY 

.*****DM..*********** 

SPACECRAFT COMMON NAME- DMSP-FI 

ALTERNATE NAMES- DRSP 12515, DMSP BLOCK 5D-l 


09415. DMSPSD1 


NSSDC ID- 76-C91A 


LAUNCH DATE- 09111176 	 WEIGHT- 450. KG 

LAUNCH SITE- VANDENBERG AFB, UNITED STATES 


LAUNCH VEHICLE- THOR
 

SPONSORING COUNTRY/AGENCY 
UNITED STATES DOD-USAF 


INITIAL OR81T PARAMETERS 
ORBIT TYPE- GEOCENTRIC EPOCH DATE- 09114/76 
ORBIT PERIOD- 101.6 MIN INCLINATION- 9S.7 DEG 

PERIAPSIS- LID. KM ALT APOAPSIS- 848. KM ALT 

PERSONNEL 

PH - W.D. MYER USAF-SAMSO
 

BRIEF DESCRIPTION 

DMSP-F IS ONE OF A SERIES OF METEOROLOGICAL SATELLITES
 

DEVELOPED AND OPERATED BY THE AIR FORCE UNDER THE DEFENSE 

METEOROLOGICAL SATELLITE PROGRAM (DSP). THIS PROGRAM 

PREVIOUSLY XNOWN AS DAPP (DATA ACQUISITION AND PROCESSING 

PROGRAM). WAS CLASSIFIED UNTIL MARCH 1973. THE OBJECTIVES OF 

THIS PROGRAM WERE TO PROVIDE GLOBAL VISUAL AND INFRARED (LOUD 

COVER DATA AND SPECIALIZED ENVIRONMENTAL DATA TO SUPPORT 

DEPARTMENT OF DEFENSE REQUIREMENTS. OPERATIONALLY, THE PROGRAM 

CONSISTS OF TWO SATELLITES IN 830-KM SUN-SYNCHRONOUS POLAR 
ORBITS, WITH THE ASCENDING NODE OF ONE SATELLITE IN EARLY 
MORNING AND THE OTHER AT LOCAL NOON. THE 5.4-K LONG SPACECRAFT 
IS SEPARATED INTO FOUR SECTIONS -- (1) A PRECISION MOUNTING 
PLATFORM (PMP) FOR SENSORS AND EQUIPMENT REQUIRING PRECISE 
ALIGNMENT. (2) AN EQUIPMENT SUPPORT MODULE (ESM) CONTAINING THE 
ELECTRONICS, REACTION WHEELS. AND SOME METEOROLOGICAL SENSORS. 

(3) A REACTION CONTROL EQUIPMENT (RCE) SUPPORT STRUCTURE (THAT 

HAS THE THIRD-STAGE MOTOR. HYDRAZINE REACTION CONTROL SYSTEM) 

WHICH SUPPORTS (4) A 100-SO-FT SOLAR CELL PANEL. THE BLOCK 5D 

SPACECRAFT STABILIZATION IS CONTROLLED BY A COMBINATION 

FLYWHEEL AND MAGNETIC CONTROL COIL SYSTEM SO SENSORS ARE 

MAINTAINED IN THE DESIRED 'EARTH-LOOKING' MODE. ONE FEATURE OF 

BLOCK 5D IS THE PRECISION-POINTING ACCURACY OF THE PRIMARY 

IMAGER TO 0.01 DEG PROVIDED BY A STAR SENSOR AND UPDATED 

EPHEMERIS NAVIGATION SYSTEM. THIS ALLOWS AUTOMATIC 

GEOGRAPHICAL MAPPING OF THE DIGITAL IMAGERY TO THE NEAREST 

PICTURE ELEMENT. THE OPERATIONAL LIME SCAN SYSTEM (OLS) BUILT 

BY WESTINGHOUSE. OS THE PRIMARY DATA ACQUISITION SYSTEM THAT 

PROVIDES REAL-TIME OR STORED, MULTI-ORBIT,-DAY-AND-NIGIRT VISUAL
 
AND INFRARED IMAGERY AT 1/3 NAUTICAL MILE RESOLUTION FOR ALL 

MAJOR LAND MASSES, 1-1/2 NAUTICAL MILE RESOLUTION FOR COMPLETE
 
GLOBAL COVERAGE. AND PROVIDES WITH THIS DATA CALIBRATION. 

TIMING. AND OTHER AUXILIARY SIGNALS TO THE SPACECRAFT FOR
 
DIGITAL TRANSMISSION TO THE GROUND. A SUPPLEMENTARY SENSOR
 
PACKAGE, THE SPECIAL SENSOR N (SS). A STEP-SCANNING
 
RADIOMETER. IS THE INFRARED TEMPERATURE-HUMIDITY-OZONE SOUNDER. 
THE DATA PROCESSING SYSTEM, WHICH INCLUDES THREE HIGH-DENSITY 

DATA. EACH ALLOUS FULL GLOBAL COVERAGE TWICE DAILY. EITHER
 
RECORDED OR REAL-TIME DATA ARE TRANSMITTED TO GROUND-RECEIVING
 
SITES VIA TWO REDUNDANT S-BA6D TRANSMITTERS. RECORDED DATA ARE
 
READ OUT TO TRACKING SITES LOCATED AT FAIRCHILD AFB. WA, AND
 
LORING AT. ME. AND RELAYED VIA SATOM TO AIR FORCE GLOBAL
 
WEATHER CENTRAL, OFFUTT AFB, HE. REAL-TIME DATA ARE READ OUT
 
AT MOBILE TACTICAL SITES LOCATED AROUND THE WORLD. A MORE
 
COMPLETE DESCRIPTION OF THE BLOCK SD SATELLITE CAN BE FOUND ON
 

THE REPORT. 'THE DEFENSE METEOROLOGICAL SATELLITE PROGRAM, D.
 
A. NICHOLS. OPTICAL ENGINEERING. 14. 4, JULY - AUGUST 1975.
 

------- DSP-FI AFGWC STAFF -------.................-----------


INVESTIGATION NAME- OPERATIONAL LINESCAN SYSTEM (OLS)
 

NSSDC ID- 76-091A-01 INVESTIGATIVE PROGRAM 
OPERATIONAL METEOROLOGICAL SS 

INVESTIGATION DIStIPLINE(S) 
METEOROLOGY 

PERSONNEL 
PI - AFGWC STAFF GLOBAL WEATHER TR 

BRIEF DESCRIPTION 
-THE OPERAT.IONAL LINESCAN SYSTEM COLS) HAS THE PRIMARY 

EXPERIMENT ON THE OMSP BLOCK 5D SPACECRAFT. THE PURPOSE OF 
THIS EXPERIMENT WAS TO PROVIDE GLOBAL, DAY/NIGHT OBSERVATIONS 
OF CLOUD COVER AND CLOUD TEMPERATURE MEASUREMENTS TO SUPPORT 
YEPARTMENT OF DEFENSE REOUIREMENTS FOR OPERATIONAL WEATHER 
ANALYSIS AND FORECASTING. THE OL$ EMPLOYED A SCANNING OPTICAL 
TELESCOPE DRIVEN IN AN OSCILLATING MOTION, WITH OPTICAL
 
COMPENSATION FOR IMAGE MOTION. WHICH RESULTED IN NEAR-CONSTANT
 

RESOLUTION THROUGHOUT THE SENSOR FIELD OF VIEW. THE RADIOMETER
 
OPERATED IN TWO ("LIGHT" ANP "THERMAL") SPECTRAL INTERVALS -
(I) VISIBLE AND NEAR INFRARED (0.4 TO 1.1 MICROMETERS) AND (2) 
INFRARED (8 TO 13 MICROMETERS). THE RADIOMETER PRODUCED, WITH 

ONBOARD PROCESSING. DATA IN FOUR MODES -- LF (LIGHT FINE) AND 
TF (THERMAL FINE) DATA WITH A RESOLUTION OF .56 KM AND LS
 
(LIGHT SMOOTHED) AND TS (THERMAL SMOOTHED) DATA WITH A
 
RESOLUTION OF 2.8 KM. THREE ONSOARD RECORDERS. EACH HAD A
 

STORAGE CAPABILITY 	OF 400 MEN OF BOTH LS AND TS DATA OR 20 NIH
 
OF LF AND TF DATA- FOR DIRECT READOUT TO TACTICAL SITES THE
 

EXPERIMENT WAS PROGRAMMED SO THAT LF AND TS DATA WERE OBTAINED
 
AT NIGHT. THE INFRARED DATA (TF-AND TS) COVERED A TEMPERATURE
 
RANGE OF 210 TO 310 K WITH AN ACCURACY OF I DEG C. THE LS DATA
 
MODE PROVIDED VISUAL DATA THROUGH A DYNAMIC RANGE FROM FULL
 
SUNLIGHT DOWN TO A QUARTER MOON. THIS MODE ALSO AUTOMATICALLY
 
ADJUSTED THE GAIN ALONG SCAN TO ALLOW USEFUL DATA TO BE
 
OBTAINED ACROSS THE TERMINATOR. ADDITIONAL INFORMATION ON THIS
 
EXPERIMENT IS CONTAINED IN THE REPORT. 'PRIMARY OPTICAL
 
SUBSYSTEMS FOR DNSP BLOCK 5D,' D. A. NICHOLS, OPTICAL
 
ENGINEERING. 14, NO- 4, JULY-AUGUST 1975.
 

--- DH SP-FI* AFGWC STAFF -----------------------------------

INVESTIGATION NAME-	 VERTICAL TEMPERATURE PROFILE RADIOMETER
 

SPECIAL SENSOR H (SSH)
 

NISOC ID- 76-091A-Il INVESTIGATIVE PROGRAM 
OPERATIONAL METEOROLOGICAL SYS 

INVESTIGATION DISCIPLINE(S)
 
METEOROLOGY
 

PERSONNEL
 

pI - AFGWC STAFF GLOBAL WEATHER CTR
 

BRIEF DESCRIPTION
 
SPECIAL SENSOR N (SSH) WAS A VERTICAL TEMPERATURE PROFILE
 

RADIOMETER (VTPR), THE OBJECTIVE OF THIS EXPERIMENT WAS TO
 
OBTAIN VERTICAL TEMPERATURE. WATE VAPOR. AND OZONE PROFILES OF
 
THE ATMOSPHERE TO SUPPORT DEPARTMENT OF DEFENSE REQUIREMENTS IN
 
OPERATIONAL WEATHER ANALYSIS AND FORECASTING. THE ISH WAS A
 
16-CHANNEL SENSOR WITH ONE CHANNEL (1022 CM-1) IN THE
 
IO-ICROMETER OZONE ABSORPTION BAND. ONE CHANNEL (35 CM-I) IN
 
THE 12-MIEROMETER ATMOSPHERIC WINDOW. SIX CHANNELS (74?, 725.
 
708. 695, 676. 668.5 CM-i) SN THE 15-RICROMETER C02 ABSORPTION 
BAND, AND EIGHT CHANNELS (535. 408.5, A41.5 420, 374. 397.5, 
355. 353.5, CM-13 IN THE 22- TO 30-MICROMETER ROTATIONAL WATER 
VAPOR ABSORPTION BAND. THE EXPERIKENT CONSISTED OF AN OPTICAL 
SYSTEM. DETECTOR AND ASSOCIATED ELECTRONICS. AND A SCANNING 
MIRROR. THE SCANNING MIRROR WAS STEPPED ACROSS THE SATELLITE 
SUETRACK, ALLOWING THE SS TO VIEW 25 SEPARATE COLUMNS OF THE 
ATMOSPHERE EVERY 32 5 OVER A CROSS TRACK GROUND SWATH Of 20CG 
KM. WHILE THE SCANNING MIRROR WAS STOPPED AT A SCENE STATION. 
THE CHANNEL FILTERS WERE SEQUENCED THROUGH THE FIELD OF VIEW. 
THE SURFACE RESOLUTION WAS APPROXIMATELY 39 KM AT NADIR. 
RADIANCE DATA WAS TRANSFORMED INTO TEMPERATURE WATER VAPOR AND 
OZONE PROFILES BY A MATHEMATICAL INVERSION TECHNIQUE. A MORE 
COMPLETE DESCRIPTION OF THE EXPERIMENT CAN BE FOUND IN THE 
REPORT. 'DMSP BLOCK 5D SPECIAL METEOROLOGICAL SENSOR H. OPTICAL 
SUBSYSTEM.'- . A. NICHOLS, OPTICAL ENGINEERING, 14, NO. 4. 
284-28,. JULY-AUGUST 1975. 

------- DSP-F1, BLAKE ---------------------------------------

INVESTIGATION NAME- RADIATION DOSIMETER
 

24
 



NSSC 1O- 76-091 A-03 INVESTIGATIVE PROGRAM CONSISTS OF TWO SATELLITES IN 830-KH SUN-SYNCHRONOUS POLAR 
OPERATIONAL ENVIRON. MONITORING ORBITS, WITH THE ASCENDING NODE OF ONE SATELLITE IN EARLY 

MORNING AND THE OTHER AT LOCAL NOON- THE 5.4-H LONG SPACECRAFT 

INVESTIGATION DISCIPLINE(S) IS SEPARATED INTO FOUR SECTIONS -- (1) A PRECISION MOUNTING 

PARTICLES AND FIELDS PLATFORM (PMP) FOR SENSORS AND EQUIPMENT REQUIRING PRECISE 
ALIGNMENT. (2) AN EQUIPMENT SUPPORT MODULE (ESM) CONTAINING THE 

PERSONNEL ELECTRONICS. REACTION WHEELS. AND SOME METEOROLOGICAL SENSORS. 

P1 - J.0. BLAKE AEROSPACE CORP (3) A REACTION CONTROL EQUIPMENT (RCE) SUPPORT STRUCTURE (THAT 

OR - S.J. IMANOTO AEROSPACE CORP HAS THE THIRD-STAGE MOTOR, HYDRAZINE REACTION CONTROL SYSTEM) 

01 - N. KATZ AEROSPACE CORP WHICH SUPPORTS (4) A 100-SQ-FT SOLAR CELL PANEL. THE 

01 - W.A. KOLASINSKI AEROSPACE CORP SPACECRAFT STABILIZATION IS CONTROLLED BY A COMBINATION 
FLYWHEEL AND MAGNETIC CONTROL COIL SYSTEM SO SENSORS ARE 

DRIEF DESCRIPTION MAINTAINED IN THE DESIRED =EARTH-LOOKING' MODE. ONE FEATURE IS
 

THE PURPOSE OF THE GFE-3R DOSIMETER WAS TO MEASURE THE THE PRECISIOJ-POINTING ACCURACY OF THE PRIMARY IRAGER TO 0.01
 

RADIATION DOSE IN SILICON UNDER ALUMINUM SHIELDING OF 
FOUR DEG PROVIDED BY A STAR SENSOR AND UPDATED EPHEMERIS NAVIGATION
 

THICKNESSES REPRESENTATIVE OF BLOCK SD DMSP SPACECRAFT. THE SYSTEM. THIS ALLOWS AUTOMATIC GEOGRAPHICAL MAPPING OF THE
 

DOSIMETER, BUILT BY THE AEROSPACE CORPORATION SPACE SCIENCE DIGITAL IMAGERY TO THC NEAREST PICTURE ELEMENT. THE
 

LABORATORY, CONSISTED OF FOUR SEPARATE, SINGLE-DETECTOR UNITS. OPERATIONAL LINE SCAN SYSTEM (OLS) BUILT BY WESTINGHOUSE, IN
 

THESE OMNIDIRECTIONAL SENSORS WERE SMALL. CUBICAL, THE PRIMARY DATA ACQUISITION SYSTEM THAT PROVIDES REAL-TIME OR
 

LITHIUM-DRIFTED. SILICON DETECTORS CENTERED UNDER HEMISPHERICAL STORED MULTI-ORBIT, DAY-AND-NIGHT VISUAL AND INFRARED IMAGERY
 

SHELLS, AND HEAVILY SHIELDED (RELATIVE TO THE HEMISPHERICAL AT 113 NAUTICAL MILE RESOLUTION FOR ALL MAJOR LAND MASSES.
 

SHELL) OVER THE REAR 2 p1 SOLID ANGLE. THE SHIELDING DOMES FOR 1-1/2 NAUTICAL NILE RESOLUTION FOR COMPLETE GLOBAL COVERAGE.
 

THE FOUR SENSORS WERE 35, 75, 125, AND 200 HItS OF ALUMINUM, AND PROVIDES WITH THIS DATA .CALIBRATION, TIMING, AND OTHER
 

RESPECTIVELY. THE DOSIMETER DIRECTLY MEASURED THE IONIZATION AUXILIARY SIGNALS TO THE SPACECRAFT FOR DIGITAL TRANSMISSION TO
 

IN THE SILICON CUBE CAUSED BY THE NATURAL RADIATION AND SERVED THE GROUND. A SUPPLEMENTARY SENSOR PACKAGE, THE SPECIAL SENSOR
 

AS AN ELECTRON-PROTON SPECTROMETER. THUS YIELDING THE FLUENCES H (SSH1) A STEP-SCANNING RADIOMETER. IS THE INFRARED
 

OF ENERGETIC ELECTRONS AND PROTONS ENCOUNTERED IN THE DMSP TEMPERATURE-HUMIDITY-OZONE SOUNDER. THE DATA PROCESSING
 

ORBIT, AS A FUNCTION OF TIME. FOUR INTEGRAL DISCRIMINATORS, SYSTEM. WHICH INCLUDES THREE HIGH-DEN5ITY TAPE RECORDERS, IS
 

WITH THRESIOLDS CORRESPONDING TO DEPOSITED ENERGY OF 25, 75. CAPABLE OF STORING A TOTAL OF 400 MIN OF DATA. EACH ALLOWS FULL
 

3OG AND 5000 KEV. WERE USED TO ANALYZE THE PULSE-HEIGHT GLOBAL COVERAGE TWICE DAILY. EITHER RECORDED OR REAL-TIME DATA
 

SPECTRUM OF SIGNALS PRODUCED BY PROTONS, ELECTRONS, AND GAMMA ARE TRANSMITTED TO GROUND-RECEIVING SITES VIA TWO REDUNDANT
 

RAYS ENTERING THE DETECTOR. INDIVIDUAL PULSES FROM THE 25. S-GAND TRANSMITTERS. RECORDED DATA ARE READ OUT TO TRACKING
 

300, AND 5OGO NEV CHANNELS MERE COUNTED IN SCALING REGISTERS. SITES LOCATED AT FAIRCHILD AFO, WA. AND LORING AFB, ME, AND
 
WHICH ARE READ OUT AND RESET BY THE TELEMETRY SYSTEM EVERY RELAYED VIA SATCOM TO AIR FORCE GLOBAL WEATHER CENTRAL. OFFUTT
 

THREE SECONDS. PULSES, WHOSE AMPLITUDES EXCEED THE GATING AFB, E. REAL-TIME DATA ARE READ OUT AT MOBILE TACTICAL SITES 

THRESHOLDS OF *25 KEV AND 73 KEV, WERE INTEGRATED INTO I NEV LOCATED AROUND THE WORLD. A MORE COMPLETE DESCRIPTION OF THE 

EQUIVALENT ENERGY PULSES (CORRESPONDING TO A DOSE OF B=.E-6 SATELLITE CAN BE FOUND ON THE REPORT, 'THE DEFENSE 

BAD), WHICH WERE COUNTED BY A CUMULATIVE STORAGE REGISTER. METEOROLOGICAL SATELLITE PROGRAM' D. A, NICHOLS. OPTICAL 

THESE REGISTERS WERE READ-OUT EVERY THREE SECONDS BUT NOT RESET ENGINEERING, 14, 4, JULY - AUGUST 1975. 

BY THE TELEMETRY SO THAT THE NUMBER OF COUNTS READ OUT AT ANY 
TIME REPRESENTS THE TOTAL ENERGY IN MEV DEPOSITED DM5---- AFGWC STAFF ... 

, 


IN THE bPSp-F2, 


SILICON ACTIVE VOLUME DURING THE MISSION LIFE. MAXIMUM
 

ACCUMULATED DOSE STORAGE CORRESPONDED TO 5.5E5 RADS. INVESTIGATION NAME- OPERATIONAL LINESCAN SYSTEM (OLS)
 

ADDITIONAL ENFORMATION CAN BE OBTAINED FROM AEROSPACE
 

CORPORATION PUBLICATION NUMBER TOR-0077(2630)-I. JUNE 1977. NSSDC ID- ?-O44A-01 INVESTIGATIVE PROGRAM
 
OPERATIONAL METEOROLOGICAL SYS
 

-------, ------------------------------- - .....
DMSP-F SHRUM 
INVESTEGATION DISCIPLINE(S)
 

INVESTIGATION NAME- GAMMA RAY DETECTOR METEOROLOGY
 

NSSDC ID- 76-091A-04 INVESTIGATIVE PROGRAM PERSONNEL
 

OPERATIONAL ENVIRON. MONITORING PI - AFGWC STAFF GLOBAL WEATHER CTR
 

INVESTIGATION DISCIPLINE(S) BRIEF DESCRIPTION
 

PARTICLES AND FIELDS THE OPERATIONAL LINESCAN SYSTEM (OLS) WAS THE PRIMARY
 

AERONOMY EXPERIMENT ON THE DMSP-FZ SPACECRAFT. THE PURPOSE OF THIS
 

EXPERIMENT WAS TO PROVIDE GLOBAL, DAY/IGHT OBSERVATIONS OF
 

CLOUD COVER AND CLOUD TEMPERATURE MEASUREMENTS TO SUPPORT
 

p1 - J. SHRUM USAF TECH APPL CTR DEPARTMENT OF DEFENSE REQUIREMENTS FOR OPERATIONAL WEATHER
 
ANALYSIS AND FORECASTING. THE OLS EMPLOYED A SCANNING OPTICAL
 

BRIEF DESCRIPTION TELESCOPE DRIVEN IN AN OSCILLATING MOTION, WITH OPTICAL
 

THE INSTRUMENT CONSISTED OF A FOUR-DETECTOR 


PERSONNEL 


ARRAY OF COMPENSATTON FOR IMAGE MOTION. WHICH RESULTED IN NEAR-CONSTANT
 
THE RADIOMETER 

SURROUNDED BY A TANTALUM RING SHIELD TO PROVIDE A DIRECTIONAL OPERATED IN TWO ("LIGHT" AND "THERMAL") SPECTRAL INteRVALS --

SYSTEM. EACH DETECTOR WAS POSITIONED SO THAT ITS MOST (1) VISIBLE AND NEAR INFRARED (0.4 TO 1.1 MICROMETERS) AND (2) 

CESIUM IODIDE SCINTILLATORS AND PHOTOMULTIPLIER TUBES EACH RESOLUTION THROUGHOUT THE SENSOR FIELD OF VIEW. 


FACED DEG THE (8 MICROMETERS). THE RADIOMETER PRODUCED, WITH
SENSITIVE DIRECTION 3S FROM VERTICAL. INFRARED TO 13 


USED TO PROVIDE GAMMA-RAY ON5OARD PROCESSING. DATA IN FOUR MODES -- LF (LIGHT FINE) AND 

ENERGY LOSS THRESHOLDS Of 0.06, 0.15, ARD 0.375 MEV. GAMMA TF (THERMAL FINE) DATA WITH A RESOLUTION OF .561CM AND LS 

RAYS PRODUCED IN THE ATMOSPHERE BY COSMIC RAYS, PRECIPITATING (LIGHT SMOOTHED) AND TS (THERMAL SHOOTHED) DATA WITH A 

ELECTRONS, AND OTHER MEANS COULD BE MONITORED WITH THIS RESOLUTION OF 2.8 KM. THREE ONBOARD RECORDERS, EACH HAD A 

INSTRUMENT. STORAGE CAPABILITY OF 400 NIH OF BOTH LI AD TS DATA OR 20 KIN 
OF LF AND TF DATA. FOR DIRECT READOUT TO TACTICAL SITES. THE
 

***** DESP-F***********EXPERIMENT WAS PROGRAMMED SO THAT LF AND TIS DATA WERE OBTAINED 
AT NIGHT. THE INFRARED DATA (TF AHD TS) COVERED A TEMPERATURE 

RANGE OF 210 TO 310 K WITH AN ACCURACY OF I DEG C. THE LS DATA 

SPACECRAFT COMMON NAME- DMSP-f2 


PULSE-HEIGHT DISCRIMINATORS WERE 


MODE PROVIDED VISUAL DATA THROUGH A DYNAMIC RANGE FROM FULL 

ALTERNATE NAMES- SUNLIGHT DOWN TO A QUARTER MOON. THIS MODE ALSO AUTOMATICALLY 

ADJUSTED THE GAIN ALONG SCAN TO ALLOW USEFUL .DATA TO BE 

NSSDC ID- 77-044A OBTAINED ACROSS THE TERMINATOR. ADDITIONAL INFORMATION OF THIS 
EXPERIMENT IS CONTAINED IN THE REPORT. 'PRIMARY OPTICAL 

LAUNCH DATE- 0[5t77 WEIGHT- 45C. IG SUBSYSTEMS FOR *MSP,' D_ A. NICHOLS. OPTICAL ENGINEERING, 14,
 

LAUNCH SITE- VANDENBERG AFO, UNITED STATES NO. 4. JULY-AUGUST 1975.
 

LAUNCH VEHICLE- THOR
 
------- OSP-F2, STAFFAFGWC .....
 

SPONSORING COUNTRY/AGENCY 
UNITED STATES DOD-USAF INVESTIGATION NAPE- VERTICAL TEMPERATURE PROFILE RADIOMETER 

SPECIAL SENSOR H (SSH) 
INITIAL ORBIT PARAMETERS 

ORBIT TYPE- GEOCENTRIC EPOCH DATE- 06/06/77 NSSDC ID- 77-044A-02 INVESTIGATIVE PROGRAM 
GREIT PERIOD- 101.7 MIN INCLINATION- 99. DEG OPERATIONAL METEOROLOGICAL SYS 
PERIAPSI- bIl . KAM ALT APOAPSIS- 869. KM ALT 

INVESTIGATION DISCIPLINE(S) 
PERSONNEL METEOROLOGY
 

MR - N.D. MVER USAF-SAISO
 
PERSONNEL
 

BRIEF DESCRIPTION - AFGWC STAFF WEATHERCTR
PI GLOBAL 

DMSP-FZ IS ONE OF A SERIES OF METEOROLOGICAL SATELLTES
 

DEVELOPED AND OPERATED BY THE AIR FORCE UNDER THE DEFENSE
 
METEOROLOGICAL SATELLITE PROGRAM (DMSSP). THIS PROGRAM
 

PREVIOUSLY KNOWN AS DAPP (DATA ACQUISITION AND PROCESSING
 

PROGRAM), WAS CLASSIFIED UNTIL MARCH 1973. THE OBJECTIVES OF
 

THIS PROGRAM HERE TO PROVIDE GLOBAL VISUAL AND INFRARED CLOUD
 

COVER DATA AND SPECIALIZED ENVIRONMENTAL DATA TO SUPPORT
 
DEPARTMENTOf DEFENSE REQUIREMENTS- OPERATIONALLI, THE PROGRAM
 

2IGNA, PAGE 
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BRIEF DESCRIPTION** * * ** * * ** * * ** **..-* ** * *
 
SPECIAL SENSOR H CSSH) WAS A VERTICAL TEMPERATURE PROFILE 

RADIOMETER (VTPR). THE OBJECTIVE OF THIS EXPERIMENT WAS TO 
OBTAIN VERTICAL TEMPERATURE, WATER VAPOR. AND OZONE PROFILES OF 
THE ATMOSPHERE TO SUPPORT DEPARTMENT OF DEFENSE REQUIpEMENTS IN 
OPERATIONAL WEATHER ANALYSIS AND FORECASTING. THE SSH WAS A 
16-CHANNEL SENSOR WITH ONE CHANNEL (1022 CM-I) IN THE 
10-MICROMETER OZONE ABSORPTION BAND. ONE CHANNEL (835 CM-I) IN
 
THE 12-MICROMETER ATMOSPHERIC WINDOW, SIX CHANNELS (747, 725, 

?08. 695. 668-5 CM-1) IN THE 15-MICPOEETER C02 ABSORPTION BAND. 

AND EIGHT CHANNELS (535. 403.5. 441.5. 420. 374. 397.5, 355. 

353.5 CM-1) IN THE n- TO 30-MICRONETER ROTATIONAL WATER VAPOR
 
ABSORPTION BAND. THE EXPERIMENT CONSISTED OF AN OPTICAL 

SYSTEM, DETECTOR AND ASSOCIATED ELECTRONICS. AND A SCANNING 

MIRROR. THE SCANNING MIRROR WAS STEPPED ACROSS THE SATELLITE
 
SUBTRACK, ALLOWING THE SSH TO VIEW 25 SEPARATE COLUMNS OF THE 

ATMOSPHERE EVERY 32 S OVER A CROSS TRACK GROUND SWATH Of 2000 

AM. WHILE THE SCANNING MIRROR WAS STOPPED AT A SCENE STATION, 

THE CHANNEL FILTERS WERE SEQUENCED THROUGH THE FIELD OF VIEW. 

THE SURFACE RESOLUTION WAS APPROXIMATELY 39 AM AT NADIR.
 
RADIANCE DATA TRANSFORMED INTO TEMPERATURE WATER VAPOR AND 

OZONE PROFILES By A MATHEMATICAL INVERSION TECHNIQUE. A MORE 

COMPLETE DESCRIPTION OF THE EXPERIMENT CAN BE FOUND Il THE
 
REPORT. 'DMSP SPECIAL METEOROLOGICAL SENSOR H, OPTICAL 

SUBSYSTEM,' 0. A. NICHOLS, OPTICAL ENGINEERING, 14, NO. 4, 

284-2SBI JULY-AUGUST 1975,. 


------- DMSP-F2,*IZERA A--------------------------------------


INVESTIGATION NAME-	 REMOTE X-RAY SENSOR - PRECIPITATING 
ELECTRONS 

NSSDC ID- 77-044A-06 INVESTIGATIVE PROGRAM 


OPERATIONAL ENVIRON. MONITORING 


INVESTIGATION DISCIPLINE(S) 

PARTICLES AND FIELDS 


AERONOMY 


PERSONNEL 

-PI - P.F. MIZERA AEROSPACE CORP 

BRIEF DESCRIPTION 
THE INSTRUMENT 

COUNTER AND FOUR 

CONSISTED 

CIRCULAR 

OF A LARGE-AREA 

CADMIUM TELLURIDE 

PROPO

(COTE) 

RTIONAL 

SEMICONDUCTORS EMBEDDED IN A HEMISPHERICAL PLASTIC SCINTILLATOR 

THAT WAS VIEWED BY A PHOTOMULTIPLIER TUBE. THE SEALED 

PROPORTIONAL COUNTER HAD A COLLIMATOR AND WAS SENSITIVE TO 

X-RAY$ FROM 1.5 TO 20.2 NEV. THE COTE DETECTORS HAD 

DISCRIMINATORS THAT PROVIDED THRESHOLD VALUES OF 15, 50, 60, 

AND 90 KEV. THE INVESTIGATION dAS PRIMARILY CONCERNED WITH 

X-RAYS PRODUCED IN THE ATMOSPHERE BY PRECIPITATING ELECTRONS. 


0MlP-Fr.------- ROTHWELL----------------

INVESTIGATION NAME-	 PRECIPITATING ELECTRON SPECTROMETER 


NSSDC 1- 77-C44A-O3 INVESTIGATIVE PROGRAM 

OPERATIONAL ENVIRON. MONITORING 


INVESTIGATION DISCIPLINE(S) 

PARTICLES AND FIELDS 


AERONOMY 

PERSONNEL 

PI - P.L. BOTEWELL USAF GEOPHYSICS LAB 


BRIEF DESCRIPTION 


THE SPECTROMETER CONSISTED Of TWO DIFFERENT-SIZED 
CYLINDRICAL ELECTROSTATIC ANALYZERS (ESA) USING CHANNELTRON 
ELECTRON MULTIPLIERS. THE ESA'S POINTED TOWARD THE ZENITH IN 
ORDER TO MEASURE PRECIPITATING ELECTRON COMING IN THE NADIR
 
DIRECTION. THE LARGE ESA HAD A FIELD OF VIEW (FOV) OF 1.6 BY 


1.0 DEG WTH A DELTA IE Of 0.04. WHILE THE SHALL ONE HAD A FOV 
OF 3.7 UY 4.8 DEG WITH A DELTA EIE Of 0.072. THE LARGE ESA 
COVERED THE RANGE FROM 1 TO 20 KEY AND THE OTHER ONE FROM 50 TO 
1000 EV. A COMPLETE EIGHT-POINT SPECTRUM FROM EACH UNIT WAS 
OBTAINED IN I S. 


------- DMSP-F2, SNYDER-----------------------------------------

INVESTIGATION NAME-	 PASSIVE IONOSPHERIC MONITOR
 

NSSDC Io- 77-044A-04 INVESTIGATIVE PROGRAM 


OPERATIONAL ENVIRON. MONITORING
 

INVESTIGATION DISCIPLINE(S) 

IONOSPHERES 


PERSONNEL 
PI - A.L- SNYDER USAF GEOPHYSICS LAB 

BRIEF DESCRIPTION 

THE INSTRUMENT CONSISTED OF A HIGH-FREQUENCY RADIO 


RECEIVER CONNECTED TO A SHORT ANTENNA THAT SWEPT FROM 1.3 TO 

13.9 MHZ IN 100-KHZ STEPS. THE DEVICE BAS USED TO MONITOR THE 


IONOSPHERIC BREAKTHROUGH FREQUENCY OF NOISE GENERATED BY 

IAHNADE OR NATURAL SOURCES BELOW THE F2 LAYER TO OBTAIN THE 

CRITICAL FREQUENCY OF THIS LAYER (fBFOZ, THE FaFZ PARAMETER IS 

USED iN CONSTRUCTING ELECTRON-DENSITY PROFILES USED IN 

FORECASTING THE STATE OF THE IONOSPHERE. THE INSTRUIENT COULD 

DETECT ELECTRIC FIELDS DOWN TO 1 MICROVOLTS/M. 


SPACECRAFT COMMON NAME- DMSP-F3
 
ALTERNATE NAMES-


NSSDC ID- 78-042A
 

LAUNCH DATE- 05/01/78 WEIGHT- 450. KG
 
LAUNCH SITE- VANDENBERG AFB, UNITED STATES
 
LAUNCH VEHICLE- THOR
 

SPONSORING COUNTRY/AGENCY
 
UNITED STATES DOD-USAF
 

INITIAL ORBIT PARAMETERS
 
ORBIT TYPE- GEOCENTRIC EPOCH DATE- 05/02/7e
 
ORBIT PERIOD- 96.89 MIH INCLINATION- 97.6 DEG
 
PERIAPSIS- 564. KM ALT APOAPSIS- 653. KM ALT
 

PERSONNEL
 

PM - W.D. MYER USAF-SANSO
 

BRIEF DESCRIPTION
 
DMSP-F3 I5 ONE OF A SERIES OF METEOROLOGICAL SATELLITES 

DEVELOPER AND OPERATED 8t THE AIR FORCE UNDER THE DEFENSE 
METEOROLOGICAL SATELLITE PROGRAM (DMSP) . THIS PROGPAM, 
PREVIOUSLY KNOWN AS DAPP (DATA ACQUISITION AND PROCESSING 
PROGRAM). WAS CLASSIFIED UNTIL MARCH 1973. THE OBJECTIVES OF
 
THIS PRGGRAM ARE TO PROVIDE GLOBAL VISUAL AND INFRARED CLOUD
 
COVER DATA AND SPECIALIZED ENVIRONMENTAL DATA TO SUPPORT
 
DEPARTMENT OF DEFENSE REQUIREMENTS. OPERATIONALLY. THE PROGRAM
 
CONSISTS OF TWO SATELLITES IN 830-KM SUN-SYNCHRONOUS POLAR
 
ORBITS. WITH THE ASCENDING MOPE OF ONE SATELLITE IN EARLY
 
MORNING AND THE OTHER AT LOCAL NOON- THE 5.4-M LONG SPACECRAFT
 
IS SEPARATED INTO FOUR SECTIONS -- (1) A PRECISION MOUNTING
 
PLATFORM CPIPD FOR SENSORS AND EQUIPMENT RERUIRING PRECISE
 
ALIGNMENT, (2) AN EQUIPICNT SUPPORT IODULE (ESM) CONTAINING THE
 
ELECTRONICS. REACTION WHEELS, AND SOME METEOROLOGICAL SENSORS,
 
(3) A REACTION CONTROL EQUIPMENT (RCE) SUPPORT STRUCTURE (THAT
 
HAS THE THIRD-STAGE MOTOR. HYDRAZINE REACTION CONTROL SYSTEM)
 

THAT SUPPORTS (4) A 100-$O-FT SOLAR CELL PANEL. THE SPACECRAFT
 
STABILIZATION IS CONTROLLED BY A COMBINATION FLYWHEEL AND
 
MAGNETIC CONTROL COIL SYSTEM SO SENSORS ARE MAINTAINED III THE
 
DESIRED REARTH-LOOKING' MODE. ONE FEATURE IS THE
 
PRECISIOR-POINTING ACCURACY OF THE PRIMARY IMAGER TO 0.01 DEG
 
PROVIDED DY A STAR SENSOR AND UPDATED EPHEMERIS NAVIGATION
 
SYSTEM. THIS ALLOWS AUTOMATIC GEOGRAPHICAL MAPPING OF TNE
 
DIGITAL IMAGERY TO THE NEAREST PICTURE ELEMENT. THE
 
OPERATIONAL LINE SCAN SYSTEM (OLS) BUILT BY WESTINGHOUSE. IH
 
THE PRIMARY DATA ACQUISITION SYSTEM THAT PROVIDES REAL-TIME OR
 
STORED. MULTI-ORBIT, DAY-AND-NIGHT VISUAL AND INFRARED IMAGERY
 
AT 1/3 NAUTICAL MILE RESOLUTION FOR ALL MAJOR LAND MASSES.
 
1-2 NAUTICAL MILE RESOLUTION FOR COMPLETE GLOBAL COVERAGE,
 

AND PROVIDES WITH THIS DATA CALIBRATION, TIMII.G, AND OTHER
 
AUXILIARY SIGNALS TO THE SPACECRAFT FOR DIGITAL TRANSMISSION TO
 

THE GROUND. A SUPPLEMENTARY SENSOR PACKAGE. THE SPECIAL SENSOR
 
H ($SH) A STEP-SCANNING RADIOMETER. IS THE INFRARED 
TEMPERATURE-HUMIDITY-OZONE SOUNDER. THE DATA PROCESSING 
SYSTEM, WHICH INCLUDES THREE HIGH-DENSITY TAPE RECORDERS, IS 

CAPABLE OF STORING A TOTAL OF 400 MIN OF DATA, EACH ALLOWING 
FULL GLOBAL COVERAGE TWICE DAILY. EITHER RECORDED OR REAL-TIME 

DATA ARE TRANSMITTED TO GROUND-RECEIVING SITES BY TWO REDUNDANT 
S-BAND TRANSMITTERS. DECORDED DATA ARE READ OUT TO TRACKING 
SITES LOCATED AT FAIRCHILD AFB. WA. AND LORING APB, ME. AND 
RELAYED BY SATEOM TO AIR FORCE GLOBAL WEATHER CENTRAL, OFFUTT 
AF, HE. REAL-TIME DATA ARE READ OUT AT MOBILE TACTICAL SITES-
LOCATED AROUND THE WORLD. A KORE COMPLETE DESCRIPTION OF THE 
SATELLITE CAN BE FOUND IN THE REPORT. 
METEOROLOGICAL SATELLITE PROGRAM,' D. A. NI
ENGINEERING, 14, 4, JULY - AUGUST 1975. 

CH
'THE DEFENSE 

OLS. OPTICAL 

------- 1SP-11, AFWC STAFF ....-----------

INVESTIGATION NAME- OPERATIONAL LINESCAN SYSTEM (OLS) 

NSSDC ID- 76-042A-01 INVESTIGATIVE PROGRAM 
OPERATIONAL METEOROLOGICAL SYS 

-	 INVESTIGATION DISCIPLINEW(S 

METEOROLOGY
 

PERSONNEL 
PR - AFGWC STAFF GLOBAL WEATHER CR 

BRIEF DESCRIPTION
 
THE OPERATIONAL LINESCAN SYSTEM (OLS) IS THE PRIMARY
 

EXPERIMENT ON THE DMSP-F3 SPACECRAFT. THE PURPOSE OF THIS
 
EXPERIMENT IS TO PROVIDE GLOBAL, DAY/NIGHT OBSERVATIONS OF
 
CLOUD COVER AND CLOUD TEMPERATURE MEASUREMENTS TO SUPPORT
 
DEPARTMENT Of DEFENSE REQUIREMENTS FOR OPERATIONAL WEATHER
 
ANALYSIS AND FORECASTING. THE OLS EMPLOYS A SCANNING OPTICAL
 
-TELESCOPE DRIVEN IN AN OSCILLATING MOTION. WITH OPTICAL
 
COMPENSATION FOR IMAGE MOTION, WHICH RESULTS IN NEAR-CONSTANT
 
RESOLUTION THROUGHOUT THE SENSOR FIELD OF VIEW. THE RADIOMETER
 
OPERATES IN TWO ('LIGHT' AND 'THERMAL-) SPECTRAL INTERVALS -
(1) VISIBLE AND NEAR INFRARED (0.4 TO 1.1 MICROMETERS) AND (2)
 
INFRARED (8 TO 13 MICROMETERS). THE RADIOMETER PRODUCES, WITH
 
ONBOARD PROCESSING, DATA IN FOUR MODES -- LF (LIGHT FIVE) AND
 
IF (THERMAL FINE) DATA WITH A RESOLUTION OF .56 KM AMD LS
 
(LIGHT SMOOTHED) AND TS (THERMAL SMOOTHED) DATA WITH A
 
RESOLUTION Of 2.8 KM. EACH OF THREE ONBOARD RECORDERS HAS A
 

STORAGE CAPABILITY OF 400 MIN OF BOTH LS AND TS DATA OR 2C MIN 
OF LF AND TF DATA, FOR DIRECT READOUT TO TACTICAL SITES, THE 

26
 



EXPERIMENT IS PROGRAMMED SO THAT LF AND T$ DATA ARE OBTAINED AT 

NIGHT. THE INFRARED DATA (F AID TS) COVERS A TEMPERATURE
 
RANGE OF 210 TO 310 C WITH A. ACCURACY OF I DEG C, THE LS DATA
 
MODE PROVIDES VISUAL DATA THROUGH A DYNAMIC RANGE FROM FULL 

SUNLIGHT DOWN TO A QUARTER MOON. THIS MODE ALSO AUTOMATICALLY 

ADJUSTS THE GAIN ALONG SCAN TO ALLOW USEFUL DATA TO BE OBTAINED 

ACROSS THE TERMINATOR. ADDITIONAL INFORMATION OF THIS
 

EXPERIMENT IS CONTAINED IN THE REPORT. 'PRIMARY OPTICAL 

SUBSYSTEMS FOR DMSP,' D. A. NICHOLS, OPTICAL ENGINEERING, 14.
 
NO. 4. JULY - AUGUST 1975. 


------- DMSP-F3, AFGWC STAFF -------------

INVESTIGATION NAME- VERTICAL TEMPERATURE PROFILE RADIOMETER 

SPECIAL SENSOR H (SSHI 

NSSDC ID- 76-042A-02 INVESTIGATIVE PROGRAM 

OPERATIONAL METEOROLOGICAL SYS 


INVESTIGATION DISCIPLINE(S) 

METEOROLOGY
 

PERSONNEL 
PI - AFGWC STAFF GLOBAL WEATHER CTR 

BRIEF 	DESCRIPTION 


SPECIAL SENSOR H CSSH) IS A VERTICAL TEMPERATURE PROFILE 

RADIOMETER (VTPR). THE OBJECTIVE OF THIS EXPERIMENT IS TO 
OBTAIN VERTICAL TEMPERATURE, WATER VAPOR, AND OZONE PROFILES OF 

THE ATMOSPHERE TO SUPPORT DEPARTMENT OF DEFENSE REQUIREMENTS IN 
OPERATIONAL WEATHER ANALYSIS AND FORECASTING. THE SSN IS A 
16-CHANNEL SENSOR WITH ONE CHANNEL (1022 CM-1I IN THE 
I-MICROMETER OZONE AUSORPTION BAND. ONE CHANNEL (835 CM-i) IN 
THE 12-MICROMETER AyMOSPHERIC WINDOW, SIX CHANNELS (747. 725. 
?08, 695. 66S.5 CM-1) IN THE 15-MICROMETER 102 ABSORPTION BAND. 
AND EIGHT CHANNELS (535. 408.5, 441.5, 420, 374. 397.5, 355. 
353.5 CM-I) IN THE 22" TO 30-MICROMETER ROTATIONAL WATER VAPOR 

ABSORPTION BAND. THE EXPERIMENT CONSISTS Of AN OPTICAL SYSTEM, 


DETECTOR AND ASSOCIATED ELECTRONICS, AND A SCANNING MIRROR-

THE SCANNING MIRROR IS STEPPED ACROSS THE SATELLITE SUBTRACK. 

ALLOWING THE SSH TO VIEW 25 SEPARATE COLUMNS OF THE ATMOSPHERE 


EVERY 32 S OVER A CROSS TRACK EROUND SWATH OF 2)00 KM. WHILE 

THE SCAMNINU MIRROR IS STOPPED AT A SCENE STATION, THE CHANNEL 

FILTERS ARE SEQUENCED THROUGH THE FIELD OF VIEW. THE SURFACE 

RESOLUTION IS APPROXIMATELY 39 KM AT NADIR. THE RADIANCE DATA 

ARE TRANSFORMED INTO TEMPERATURE WATER VAPOR AND OZONE PROFILES 


Dr A MATHEMATICAL INVERSION TECHNIQUE. A MORE COMPLETE 

DESCRIPTION OF THE EXPERIMENT CAN BE FOUND IN THE REPORT, 'DMSP 

SPECIAL METEOROLOGICAL SENSOR H, OPTICAL SUBSYSTEM,' 0. A-

NICHOLS, OPTICAL ENGINEERIhG. 14, NO. 4, 284-28, JULY-AUGUST 

1975. 


------- D.Sp-F,. ROTHWELL --------------

INVESTIGATION NAME- PRECIPITATING ELECTRON SPECTROMETER 


NSSDC ID- 78-042A-O3 INVESTIGATIVE PROGRAM 


OPERATIONAL ENVIRON. MONITORING 


INVESTIGATION DISCIPLINE(S) 

AERONOY 

PARTICLES AND FIELDS 


PERSONNEL 
PI - P.L. ROTHWELL USAF GEOPHYSICS LAS 

BRIEF 	DESCRIPTION 

THE SPECTROMETER CONSISTS OF TWO DIFFERENT-SIZED 


CYLINDRICAL ELECTROSTATIC ANALYZERS (ESA) USING CHANNELTROH 

ELECTRON MULTIPLIERS. THE ESA'S POINT TOWARD THE ZENITH IN 

ORDER TO MEASURE PRECIPITATING ELECTRONS COMING IN THE NADIR 


DIRECTION. THE LARGE ESA HAS A FIELD OF VIEW (FOW) OF 1.6 BY 

6.0 DEG WITH A DELTA ElE OF 0.04, WHILE THE SMALL ONE HAS A FOV 

OF 3.7 BY 4. DEG WITH A DELTA ElE OF 0.072. THE LARGE ESA 

COVERS THE RANGE FROM 1 TO 20 KEV AND THE OTHER ONE FROM SO TO 

1GO EV. A COMPLETE EIGHT-POINT SPECTRUF FROM EACH UNIT IS
 
OBTAINED IN 1 S. 


------ DMSP-F3. SHRUM----------------

INVESTIGATION NAME- GAMMA-RAY DETECTOR 


NSSDC ID- 7E-042A-04 INVESTIGATIVE PROGRAM 
OPERATIONAL ENVIRON. MONITORING 

INVESTIGAION DISCIPLINE(S) 

PARTICLES AND FIELDS
 
AERONOMY 


PERSONNEL
 
PI - J. SHRUM USAF TECH APPL CTR 


BRIEF 	DESCRIPTION 

THE INSTRUMENT CONSISTS OF A FOUR-OETECTOR ARRAY OF 

CESIUM IODIDE SCINTILLATORS AND PHOTOMULTIPLIER TUBES EACH 
SURROUNDED BY A TANTALUM RING SHIELD TO PROVIDE A DIRECTIONAL 
SYSTEM. EACH DETECTOR IS POSITIONED SO THAT ITS MOST SENSITIVE 


DIRECTION FACES 3D DEG FROM THE VERTICAL. PULSE-HEIGHT 
DISCRIMINATORS ARE USED TO PROVIDE GAMMA-RAY ENERGY LOSS 
THRESHOLDS OF 0.06, 0.15. AND G.375 REV. GAMMA-RAY5 PRODUCED 
IN THE ATMOSPHERE BY COSMIC RAYS, PRECIPITATING ELECTRONS. AND 
OTHER 	MEANS CAR BE MONITORED WITH THIS INSTRUMENT. 


k 

* ESA-GEOS I ... 

SPACECRAFT COMMON NAME- ESA-GEOS 1
 
ALTERNATE NAMES- GEOS. ESGER
 

09931. ESA GEOS
 

USSDC 	ID- 77-C29A
 

LAUNCH DATE- 04/"0/77 WEIGHT- 273.6 CG
 

LAUNCH SITE- CAPE CANAVERAL, UNITED STATES
 
LAUNCH VE ICLE- DELTA 

SPONSORING COUNTRY/AGENCY
 
INTERNATIONAL ESA


I 
INITIAL ORBIT PARAMETERS
 

ORBIT TYPE- GEOCENTRIC COMMENSURAT EPOCH DATE- 04/25177 

ORBIT PERIOD- 720.06 MIN INCLINATION- 26-25 DEG
 
PERIAPSIS- 2110. AM ALT APOAPSIS- 38357. KM ALT
 

PERSONNEL
 

P - D.E. HULLINGER ESA-ESTEC
 

PS - K. KNOTT ESA-ESTEC
 

BRIEF DESCRIPTION 

THE ESA-GEOS SPACECRAFT WAS TO HAVE BEEN THE FIRST 
SATELLITE PLACED IN THE EQUATORIAL GEOSTATIONARY ORBIT THAT WAS
 
DEDICATED COMPLETELY TO SCIENTIFIC MEASUREMENTS.
 

UNFORTUNATELY. A LAUNCH VEHICLE FAILURE MADE 1T IMPOSSIBLE TO
 
ACHIEVE THIS ORBIT AND RESULTED IN THE DECISION TO PLACE THE
 
SPACECRAFT IN A 12-HOUR. COMMENSURATE. FINAL ORBIT UHERE THE
 
INSTRUMENTS COULD MACE THE PLANNED MEASUREMENTS FOR ABOUT 6
 
HOURS EACH REVOLUTION AT BETWEEN S AND 7 EARTH RADII. IN THIS
 
ORBIT THE MISSION WAS STILL ABLE TO SERVE AS A CORE OR
 
REFERENCE SPACECRAFT FOR THE INTERNATIONAL MAGNETOSPHERIE STUDY 
(IS) AND CARRIED OUT PLANNED CORRELATIVE MEASUREMENIS WIT
 
EXTEN51VE GROUND-BASED NETWORKS IN SCANDINAVIA AND CONJUGATE
 
POINT MEASUREMENTS BETWEEN A STATION IN ICELAND AND IN
 
ANTARTICA. IN ADDITION. BECAUSE OF A SECOND DAILY APOGEE AT A
 
DIFFERENT GEOGRAPHIC POSITION, CORRELATIVE MEASUREMENTS WITH
 

INS GROUND-BASED NETWORKS IN ALASKA AND WESTERN CANADA WERE 
ALSO CARRIED OUT. THE PAYLOAD CONSISTED OF INSTRUMENTS TO 
MEASURE -- (1I DC AND AC ELECTRIC AND MAGNETIC FIELDS; (2) 
CRAD1ENT OF THE MAGNETIC FIELD; (3) THERMAL AND SUPRAIDERMAL 
PLASMA PARALLEL AND PERPENDICULAR TO THE MAGNETIC FIELD; (4) 

ENERGY SPECTRA, ANGULAR DISTRIBUTION. ANIt COMPOSITION OF 
POSITIVE IONS; AND (5) ANGULAR DISTRIBUTION AND ENERGY SPECTRA 
OF ENERGETIC ELECTRONS AND PROTONS. A DETAILED DESCRIPTION OF 
THE PAYLOAD CAN BE FOUND IN 'ESA SCIENTIFIC AND TECHNICAL 

REVIEW' (1975). 1, PP 173-196 BY K. KNOTT. THE SPACECRAFT WAS 
CYLINDRICAL WITH A HEIGHT OF 1.321 H. THE TOTAL MASS EXCLUSIVE 

OF PROPELLANTS WAS 2736 KG. THERE WERE FOUR TELESCOPIC AXIAL 
BOOMS OF 2.5 M LENGTH FOR THE MESHED WIRE SPHERES OF AN AC 

ELECTRIC FIELD EXPERIMENT; TWO 20 M CABLE BOOMS FOR MAGNETIC 
AND ELECTRIC FIELD SENSOR$ AND FOR AN EXCITATION ANTENNA FOR 
PLASMA RESONANCES; AND TWO LOCKING RADIANT BOOMS OF 3 M LENGTH 

FOR A VARIETY OF INSTRUMENTS. THERE WERE SIX HYDRAZINE 

THRUSTERS; TWO WERE TO TILT AND PRECESS THE SPACECRAFT, TWO 
WERE USED TO MODIFY THE ORBIT S0 THE LONGITUDE Of THE APOGEE 
COULD BE MOVED TO DIFFERENT GEOGRAPHIC LOCATIONS. AND TWO WERE 
USED FOR SPIN UP AND SPIN DOWN. THE SPIN RATE WAS NOMINALLY 10 

RPM. SINCE THIS MISSION WAS PLANNED FOR THE GEOSTATIONARY 
ORBIT, NO STORAGE OF DATA WAS PROVIDED. DATA WERE TELEMETERED 
IN REAL TIME AT 137-2 MHZ (186 AND 744 B/S) AND AT 2299.5 MHZ 
(11.91 OR 95.25 KBIS). ALTITUDE MEASUREMENTS WERE OBTAINED BY
 
A SUN SENSOR, DUAL INFRARED EARTH SENSOR, AND ACCELEROMETERS.
 
POWER WAS SUPPLIED BY 7200 SOLAR CELLS MOUNTED ON THE
 

CYLINDRICAL SPACECRAFT SURFACE. TO PREVENT SPACECRAFT
 
DIFFERENTIAL CHARGING. 96 PERCENT OF THE SURFACE WAS
 
ELECTRICALLY CONDUCTIVE. BECAUSE OF THE IMPORTANCE OF THE
 

MAGNETIC FIELD MEASUREMENTS THE SPACECRAFT RESIDUAL FIELD AT
 
TES MAGNETOMETER WAS ONLY 0.3 GAMMA. MORE DETAILED INFORMATION
 
ON THE SPACECRAFT CAN BE FOUND IN 'ESA BULLETIN' NO. 9. MAY
 
1977.
 

-------. ESA-GEOS 1. BE-II" 

INVESTIGATION NAME- WAVE FIELD IMPEDANCE
 

NSSDC ID- 77-029A-11 INVESTIGATIVE PROGRAM
 
SOLAR-TERRESTRIAL PHYSICS
 

INVESTIGATION DISCIPLINECS) 
PARTICLES AND FIELDS 
MAGNETOSPHERIC PHYSICS 

PERSONNEL 

Pi - C. BEGNIN CNRS. CTR FOR SPECTROM 

BRIEF DESCRIPTION 
THIS .INVESTIGATION WAS PART OF ESA EXPERIMENT NO. S-300 

AND MADE USE OF ONE SET OF MESHED ELECTRIC SPHERES MOUNTED ON 
THE END OF THE AXIAL BOOMS (PART OF 77-029A-10, UNGSTRUP) AND 
THE TWO VITREOUS CARBON SPHERES MOUNTED ON THE END OF THE 20 M 
RADIAL BOOMS (77-029A-O, PEDERSEN). THE MESHED SPHERES WERE
 
USED AS TRANSMITTING ELEMENTS FOR FREQUENCIES FROM 0.2 TO 76 

KHZ. THE SELF-IMPEDANCE OF THESE SPHERES AND THE MUTUAL 
IMPEDANCE BETWEEN THE MESHED AND LONG-BOOM CARBON SPHERES WERE 
MEASURED. STRONG RESONANCES AT THE HYBRID RESONANCE 
FREQUENCIES AND ANTI-RESONANCES AT THE GYRO FREQUENCIES WERE 

USED TO DETERMINE THE DENSITY Of THE SURROUNDING PLASMA. 
FREGUENCIES UP TO 450 HZ COULD BE TELEMETERED DIRECTLY, AND 
SWEPT-FREGUENCY ANALYZERS AND A DIGITAL CORRELATION COULD BE 

27 ORIGmIAL PAGE IS 
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EMPLOYED TO OBTAIN THE AUTO- AND/OR CROSS-CORRELATION UP TO 77 ------- ESA-GEOS 1, HULTQISTT -------------------........----
KHZ WITH SELECTABLE BANDWIDTHS OF 2.5. 5.0, OR 10.C KHZ 

INVESTIGATION NAME- LOW-ENERGY ELECTRON AND PROTON PITCH 
------- ANGLE DISTRIBUTIONESA-GEOS 1, GEISS---------------------------------------

INVESTIGATION NAME- LOW-ENERGY ION COMPOSITION 


INVESTIGATIVE PROGRAM
 
NSSOC ID- 77-029A-03 

SOLAR-TERRESTRIAL PHYSICS 

INVESTIGATION DISCIPLINE(S) 

PARTICLES AND FIELDS
 
MAGNETOSPHERIC PHYSICS 


PERSONNEL 

PC - J. GEISS 	 U OF BERNE 
PS - HR. ROSENBAUER MPI-AERONOMY
 
01 - P4. EBERHARDT U OF BERNE 

01 - H. BALSIGER 	 U OF BERNE 
I - A. GHIELMETTI U OF BERNE 
BY - H. LOIDL - MPI-EXTRATERR PHYS 
I - D.T. YOUNG 	 U OF BERNE 

BRIEF 	DESCRIPTION 


THIS INSTRUMENT (ESA EXPERIMENT NO. S-303) MEASURED THE 

ENERGY. ANGULAR DISTRIBUTION AND COMPOSITION OF POSIIVE IONS 

USING A CYLINDRICAL ELECTROSTATIC ANALYZER KESA) FOLLOWED BY A 

CROSSED ELECTRIC AND MAGNETIC FIELD ANALYZER CCFA) TO SELECT 

THE ENERGY AND VELOCITY. THE ENERGY (PER UNIT CHARGE) RANGED 

FROM 0.001 TO 17.2 REV IN 32 STEPS WITH A DELTA EJE OF 0.03 AND 

A MASS RANGE OF 1 TO 140 AMU IN 64 LOGARITHMICALLY SPACED 

STEPS. THERE WAS A THERMAL NODE IN WHICH A RETARDING GRID IN 

THE ENTRANCE SLIT WAS USED FOR ANALYSIS BELOW 0.1 KEy. ALL 


PARTICLES THAT OVERCAME THIS GRID VOLTAGE WERE ACCELERATED TO 3 

KEV BEFORE ENTERING THE ESA IN ITS LOWEST ENERGY STEP, WHERE 

BOTH 	 THE ESA AND THE CFA WERE TRANSPARENT. THE DEVICE VIEWED 

PERPENDICULAR TO THE SPIN OR 2 AXIS. FOR LOW ENERGY IONS THE 


ACCEPTANCE ANGLES WERE PLUS OR MINUS 6 DEG IN AZIMUTH AND PLUS 

OR MINUS 30 DEG IN ELEVATION (REFERENCED TO THE Z AXIS). FOR 


TRE HIGHEST ENERGIES, THESE ANGLES DECREASED TO 3.5 AND 7.1 

DEG, RESPECTIVELY. THREE PERCENT OF THE IONS LEAVING THE ESA 

WERE COUNTED BY A CHANNELTRON. THE REMAINING 97 PERCENT 


ENTERED THE CFA AND THE OUTPUT WAS DETECTED BY AN ELECTRON 

MULTIPLIER. THIS SIGNAL WAS PULSE HEIGHT ANALYZED OY ONE FIXED 


AND 	 ONE VARIABLE DISCRIMINATOR TO OBTAIN BETTER MASS 

DISCRIMINATION. THE MAI PURPOSE OF THIS INVESTIGATION WAS TO 


IDENTIFY THE SOURCES OF LOW-ENERGY PARTICLES IN THE 

MAGNETOSPHERE. TIME VARIATIONS OF THE HELIUM/HYDROGEN RATIO, 

THE DEGREE OF IONIZATION OF HELIUM AND OXYGEN, AND THE ISOTOPIC 

ABUNDANCE RATIO OF HELIUM 3/HELIUM 4 COULD BE MEASURED TO 

DETERMINE THESE SOURCES. EARLIER IN THE LIFE OF THE SATELLITE, 

A CORRELATIVE EXPERIMENT WITH THE CESIUM ION1 NEUTRALIZATION GUN 

ON ATS 6 WAS PERFORMED WHEN THE TWO SATELLITES WERE WITHIN 

SEVERAL AM OH THE SAME MAGNETIC FIELD LINE. THE ATS 6 GUN WAS 

FIRED FOR SOME PERIOD COMMENCING ABOUT 1 HOUR PRIOR TO THE 


ESA-GEOS 1 SATELLITE CROSSING THE MAGNETIC FIELD LINE SO THAT
 
CESIUM IONS WOULD HAVE TIME TO POPULATE THE FLUX TUBE AND, 

SUBSEQUENTLY, BE DETECTED BY THIS EXPERIMENT. THIS WAS THE
 
FIRST OF THIS TYPE OF CONTROLLED ACTIVE EXPERIMENT BETWEEN TWO 
SATELLITES. 

------ ESA-GEOS 1, GENDRIN ------------------------------------

INVESTIGATION NAME- MAGNETIC WAVE FIELDS 


NSSDC ID- 77-029A-06 INVESTIGATIVE PROGRAM 


SOLAR-TERRESTRIAL PHYSICS
 

INVESTIGATION DISCIPLINE(S) 

PARTICLES AND FIELDS' 

MAGNETOSPHERIC PHYSICS 


PERSONNEL 

PI - R.E. GENDRIN CNEF 

01 - J.H. ETCHETO CNET 

01 - E. UNGSTRUP DANISH SPACE DES INST 


BRIEF 	DESCRIPTION 

THE INSTRUMENT USED TWO SETS OF THREE-AXIS SEARCH COIL 


MAGNETOMETERS. ONE FOR THE VLFIELF RANGE (0-1 TO 450 HI) AND 

ONE FOR THE VLF RANGE (0.3 TO 30 H). EACH SEARCH COIL 

CONSISTED OF A HIGH-PERMEABILITY MATERIAL WITH A HIGH DENSITY 


PICK-UP WINDING. EACH SET OF THE THREE COILS IS BUILT INTO A 

SINGLE ASSEMBLY AND MOUNTED ON THE LOCKING 3 M BOOMS AT A 

DISTANCE OF 2 M FROM THE SPACECRAFT. TYPICAL SENSITIVITIES OF 


THESE SENSORS IN UNITS Of GAMMAS PER SO ROOT OF HZ. WERE 1.O-1 

AT 0.1 NZ, 2.O-4 AT 10 H2, AND ABOUT 3.0E-6 AT 1 RHZ. THESE 


SENSORS' ANN SOME ASSOCIATED ELECTRONICS CONSISTING OF (1) A 

LARGE NUMBER OF CHANNEL-SELECTION SWITCHES, (2) A NUMBER OF 

6ANDPASS FILTERS, (3) 51X SWEPT-FREOUENCY ANALYZERS (SFA). (4) 

A DIGITAL CORRELATOR. AND (5) EIGHT STEPPED-GAIN AMPLIFIERS, 

COMPRISE PART OF THE ESA WAVE EXPERIMENT NO. 5-300. THESE 


COMPONENTS WERE EMPLOYED FOR THE SENSORS DESCRIBED IN 

77-029A-07 (PEDERSEN) AND -10 CUGSTRUP), AND ALSO THE 


INVESTIGATIONS DESCRIBED IN -D5 (PETIT) AND -11 (BEGHIN). SIX 

ANALOG CHANNELS OF 450 HZ BANOWIDTH AND THE DIGITAL CORRELATOP 


OUTPUT WERE TRANSMITTED VIA THE 95.Z5 KB/S TELEMETRY MODE. THE
 
SFAS COVERED THE FREQUENCY RANGE UP 10 77 KH IN 256 PARTLY
 
OVERLAPPING STEPS. THE CORRELATOR PROVIDED AN AUTO-CORRELOGRAM
 
OF 128 POINTS WITHIN 29 MS. ITS BANDWIDTH COULD BE SELECTED TO
 

BE 2.5, 5.0, OR 10.0 KHZ. CROSS-CORRELOGRAM BETWEEN TWO
 
SENSORS COULD BE PROVIDED. THE CORRELATOR COULD ALSO OPERATE
 
IN A 	TIME-SHARING MODE BETWEEN AUTO- AND CROSS-CORRELATION.
 

NSSDC ID- 77-029A-O4 INVESTIGATIVE PROGRAM
 
SOLAR-TEAREESTRIAL pHYSICS 

INVESTIGATION DISCIPLINE(S) 
PARTICLES AND FIELDS 
MAGNETOSPHERIC PHYSICS 

PERSONNEL
 
PC - B.K.G.HULTQVIST KIRUNA GEOPHYS INST
 

01 - H. BORG 	 KIRUNA GEOPHYS INST
 
01 - L.A. OIOLIGREN 	 KIRUNA GEOPHYS INST
 

BRIEF PESCRIPTION
 
THIS 	 INSTRUMENT (ESA EXPERIMENT NO. S-310) MEASURED THE
 

ENERGY AND PITCH ANGLE DISTRIBUTION OF ELECTRONS AND PROTONS IN
 
THE ENERGY RANGE 0.2 TO 20 KEV WITH EXTENSIVE ANGULAR COVERAGE
 
CONCENTRATED IN THE LOSS CONE REGION. THE PURPOSE OF THE
 
INVESTIGATION WAS TO IMPROVE THE UNDERSTANDING Of AURORAL
 
PARTICLE ACCELERATION AND PRECIPITATION MECHANISMS BY COMPARING
 

NEAR-EQUATORIAL PARTICLE DISTRIBUTIONS WITH COORDINATED
 
GROUND-BASED IOBSERVATIONS AT THE FOOT OF THE MAGNETIC FIELD
 
LINE. HIGH TEMPORAL AND SPATIAL RESOLUTION OF THE INSTRUMENT
 
WERE PROVIDED TO STUDY WAVE-PARTICLE INTERACTIONS. THE
 
EXPERIHENT OF UILCEN (7?-029A-O) IS COMPLIMENTARY TO THIS ONE.
 
EXTENDING TO HIGH ENERGY RANGES BOTH ELECTRON AND PROTON
 
OBSERVATIONS. A TOTAL OF 10 CURVED-PLATE ANALYZERS WITH
 
CHANNEL ELECTRON HULTIPLIERS.FOR PARTICLE DETECTION WERE USED.
 
ALTHOUGH NORMALLY EIGHT ANALYZERS WERE USED TO DETECT ELECTRONS
 
AND TWO TO DETECT PROTONS, A COMPLEX ARRANGEMENT WITH FOUR
 
SEPARATE HV SUPPLIES ALLOWED INDEPENDENT SWITCHING OF FOUR
 
DETECTOR GROUPS. THE ANALYZING PLATE VOLTAGES COULD OPERATE IN
 
A STEPPING MODE, A SWEEPING MODE, OR A CONSTANT-VOLTAGE MODE.
 
IN ADDITION, THE TIME ACCUMULATION COULD BE VARIED WITH A
 
NOMINAL FRAME DURATION OF 43 MS. HOWEVER. THIS DURATION COULD
 
BE DECREASED BY A FACTOR OF FOUR AT THE EXPENSE OF OBTAINING
 
DATA FROM CERTAIN DETECTORS IN THOSE CASES WHERE FAST TEMPORAL
 
VARIATIONS WERE ERCGUNTERED IN THE LOSS CONE. THE ENERGY
 
INTERVALS IN THE STEPPING MODE CONSISTED OF 32 8NCAGY STEPS.
 
THE EIGHT NORMAL ELECTRON ANALYZERS, WITH GEOMETRIC FACTOR (G)
 
OF 3-OE-4 CM SQ STER. CONSISTED OF FOUR NARROW ANGLE (2 DEG 1 2
 
DEG. DELTA E/1 OF 0.11) AND FOUR WIDE ANGLE (8 DEG X 7.5 DEG,
 
DELTA L/E OF- 0.09) DEVICES. THE TWO NORMAL PROTON ANALYZERS
 
HAD DELTA E/E OF 0.13. APERTURE OF 6 DEG X S DEG, AND G OF
 
.1.OE-3 IN SO SIER. APERTURE ANGULAR WIDTHS REFER TO ELEVATION
 
AND AZIMUTH, RESPECTIVELY, IN RELATION TO THE SPACECRAFT SPIN
 
AXIS. THIS EXPERIMENT PLANNED TO RELY HEAVILY ON REAL-TIE.
 
GROUND COMPUTER CONTROL. THIS WAS POSSIBLE OVER THE EASTERN
 
LONGITUDE APOGEE IN VIEW OF THE ESA-GEOS 1 GROUND STATION
 
ANTENNA AT MICHELSTADT, FEDERAL REPUBLIC OF GERMANY. BUT OT
 
FOR THE OTHER DAILY APOGEE OVER THE PACIFIC OCEAN.
 

...... ESA-SEOS 1, MARLANI
 

INVESTIGATION NAME- TRIAXIAL FLUXGATE NAGNETODE7ER
 

NSSDC ID- 77-029A-O9 INVESTIGATIVE PROGRAM
 
.SOLAR-TERRESTRIAL PHYSICS
 

INVESTIGATION DISCIPLINE(S)
 

PARTICLES ANb FIELDS
 

- AGNETOSPHERIC PHYSICS 

PERSONNEL
 
Pi - F. MARIANI 	 SPACE PLASMA LAB 
Of - M. CANDIDI 	 SPACE PLASMA LAB
 
01 - D.. FAIRFIELD NASA-GSFC
 

BRIEF 	DESCRIPTION
 
A TRIAXIAL FLUXGATE MAGNETOMETER IS EMPLOYED FOR 

SIMULTANEOUS MEASUREMENTS OF THE THREE COMPONENTS OF THE 
MAGNETIC FIELD. THE FREQUENCY RANGE COVERED BY THE INSTRUMENT 
EXTENDS FROM DC UP TO 5 HZ. IN THE NORMAL ORIENTATION OF THE 
SATELLITE THE MAIN COMPONENT OF THE FIELD COINCIDES WITH THE 
Z-AXIS OF THE INSTRUMENT, WHICH IS ALIGNED WITH THE SPIN AXIS 

OF THE SATELLITE. THE EXPERIMENT HAS BEEN DESIGNED WITH TWO 
SENSITIVITY RANGES FOR THE X AND Y COMPONENTS FOR WHICH THE 
MAGNETIC FIELD COMPONENT IS ONLY A FRACTION OF THE TOTAL FIELD
 

AND IS MODULATED BY THE ROTATION OF THE SPACECRAFT. THIS LAST
 
FEATURE MAKES THE RANGE SWITCH TECHNIQUE PPEFERABLE TO A BIAS
 
OFFSET TECHNIQUE. THE TWO SELECTED SENSITIVITY RANGES ARE PLUS
 
OR MINUS 60 GAMMAS AND PLUS OR MINUS 180 GAMMAS RESPECTIVELY.
 
IN 2-AXIS, WHERE THE FIELD IS HIGHER AND NOT MODULATED BY THE
 

SATELLITE ROTATION, A SINGLE SENSITIVITY RANGE OF PLUS OR MINUS
 
60 GAMMAS IS USED. THE SIGNAL IS KEPT WITHIN RANGE BY
 
SUPERIMPOSING POSITIVE AND NEGATIVE BIAS LEVELS Of 6, GAMMAS
 
EACH, SUCH THAT A RANGE PLUS OR MINUS 463 GAMMAS WITH A
 
CONSTANT QUANTIZATION ERROR OF PLUS OR MINUS 0.125 USING A
 
9-BIT DIGITISATION IS OBTAINED. THE NOISE LEVEL OF THE SENSORS
 
IS COMPARABLE TO THIS OUANTIZATION ERROR. THIS INSTRUMENT
 

SATURATES AT GEOCENTRIC DISTANCES LESS THAN ABOUT 4.5 EARTH
 
RADII.
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-- --- ESA-GEOS 1, PEDERSEN -----------------------------------

INVESTIGATION NAME- DC FIELDS BY DOUBLE PROBE 

NSSDC ID- 77-029A-07 INVESTIGATIVE PROGRAM 

SOLAR-TERRESTRIAL PHYSICS 


INVESTIGATION DISCIPLINECS) 

NAGJETOSPHERIC PHYSICS 

IONOSPHERES AND RADIO PHYSICS 


PERSONNEL 

PI - A. PEDERSEN ESA-ESTEC 

01 - D. JONES ESA-ESTEC
 
01 - K. KNOTT ESA-ESTEC 

OL - R.J.L.GRARD ESA-ESTEC 


BRIEF DESCRIPTION 
THIS INSTRUMENT CONSISTED OF TWO VITREOUS CARBON SPHERES 

MOUNTED AT THE TIPS OF THE 20 H CABLE BOOMS, WHICH EXTEND 

RADIALLY FROM THE SPACECRAFT PERPENDICULAR TO THE SPIN AXIS AND 

COMPRISED PART OF THE CSA NO. S-300 WAVE EXPERIMENT. THIS 
INVESTIGATION HAS CONCERNED WITH THE DC SINGLE AXIS ELECTRIC 
FIELD ANALYSIS. THE TWO OUTPUT SIGNALS WERE EVALUATED IN TERMS 
OF DC ELECTRIC FIELD AND CONDITIONED FOR FURTHER TREATMENT IN 


THE ANALYSIS OF AC ELECTRIC FIELDS. THE OUTPUT FROM ONE SPHERE 

WAS SIGNAL CONDITIONED OF A LINEAR SCALE; THE DIFFERENTIAL 


OUTPUT FROM THE TWO SPHERES WAS COMPRESSED LOGARITHMICALLY. IN 


ADDITION, THE TWO OUTPUTS WERE PASSED THROUGH 452 HZ TO 77 NHZ 

FILTERS. THESE FILTERED SIGNALS WERE DIFFERENCED AND ALL THREE 


SIGNALS MADE AVAILABLE FOR ANALYSIS BY THE SWEPT-FREQUENCY 

ANALYZERS AND DIGITAL CORRELATOR AS PART OF 77-029A-O5 (PETIT), 


-10 (UNGSTRUP)* AND -01 (BEGHI) INVESTIGATIONS. , THE 

SENSITIVITY OF THIS PROBE WAS ABOUT I.CE-4 VIM AT DC AND 1.0E-S 

VIM TIMES THE SQUARE ROOT OF HZ. 


ESA-GEOS------- 1, PETIT --------------


INVESTIGATION RARE- VLF PLASMA RESONANCES 

NSSDC lb- 77-029A-05 INVESTIGATIVE PROGRAM 

SOLAR-TERRESTRIAL PHYSICS 


INVESTIGATION DISCIPLINE(S) 

PARTICLES AND FIELDS 

DAGNETOSPEERIC PHYSICS 


PERSONNEL 

P1 - M. PETIT CNET 


BRIEF 	DESCRIPTION 


THIS INVESTIGATION (PART OF ESA EXPERIMENT NO. S-300)
 
UTILIZED THE 20 N BOOMS (NORMAL TO THE SPACECRAFT SPIN AXIS) AS 

A DIPOLE ANTENNA, AND THE CARBON SPHEPES (PART OF 77-029A-07,
 

PEDERSEN) AS THE RECEIVING ELEMENT. FREQUENCIES FROM 0.3 TO 77 

ANT WERE EMPLOYED. ON TRANSMISSION OF A VLF SIGNAL OF LIMITED
 
DURATION, A TRANSIENT SIGNAL WAS OBSERVED FOR A MUCH LONGER 


PERIOD THAN THE PULSE LENGTH, PROVIDED THE SPECTRUM OF THE 


TRANSMITTED SIGNAL INCLUDED ONE- Of THE RESONANCE FAEOUENCIES OF
 
ThE PLASMA. THE AMBIENT PLASMA DENSITY COULD HE INFERRED FROM 


THE DETERMINATION OF THE RESONANT FREQUENCIES. RECEIVED 

FREQUENCIES UP TO 450 HZ WERE TELEMETERED DIRECTLY, AND SIX 


SWEPT-FREQUENCY ANALYZERS AND A DIGITAL CORRELATOR PROVIDED
 
AUTO- AND CAOSS-CORRELATIONI UP TO 77 KHZ. BANDWIDTHS OF 2.5. 

5.0. OR 10.0 KHZ COULD 01 SELECTED FOR THE CORRELATOR. 


ESA-GEOS------- 1, UNGSTRUP -------------------

INVESTIGATION NAME- ELECTRIC WAVE FIELDS 

NSSDEC ID- 77-029A-10 INVESTIGATIVE PROGRAM 

SOLAR-TERRESTRIAL PHYSICS 


INVESTIGATION DISCIPLINE(S) 

PARTICLES AND FIELDS 

MAGNETOSPHERIC PHYSICS 


PERSONNEL 
PI - E. UDGSTRUP DANISH SPACE RES INST 

BRIEF 	DESCRIPTION 

THIS INVESTIGATION WAS PART OF THE ESA NO. S-300 WAVE 


EXPERIMENT AND EMPLOYED THE FOUR MESH SPHERES MOUNTED AT THE 

END OF THE 2.5 M AXIAL BOOMS. ONE OF THESE BOOMS ONLY EXTENDED 

TO 1.95 M, BUT THIS DID NOT AFFECT THE INSTRUMENT EXCEPT TO 

REQUIRE A RECALIBRATION. DIFFERENTIAL MEASUREMENTS FROM THESE 


SENSORS PROvIDED THE THREE VECTOR COMPONENTS OF THE ELECTRIC 


FIELD. FREQUENCIES FROM 50 HZ TO 77 KHZ COULD BE ANALYZED WITH
 

THE SWEPT-FREQUENC ANALYZER ANO THE DIGITAL CORRELATUR. 

FREQUENCIES UP TO 45D HZ COULD BE TELEMETERED DIRECTLY- AND
 

AUTO- AND/OR CROSS-CORRELATION OF THE SENSOR OUTPUTS UP TO 77
 
KHZ COULD fE ACCOMPLISHED WITH SELECTABLE BANDWIDTHS OF 2.5. 


5.0, OR 10.0 KHZ. THE SENSITIVITY OF THE MESH SPHERE PROBES AT 

10 KHZ WAS 1.0E-6 VIM TIMES THE SQUARE ROOT OF HZ.
 

------- 1, LKEN............
ESA-GEOS I 

INVESTIGATION NAME- ELECTRON AND PROTON PITCH ANGLE 
DISTRIBUTIO 


NSSDC JD- 77-029A-01 INVESTIGATIVE PROGRAM 
SOLAR-TERRESTRIAL PHYSICS 

INVESTIGATION DISCIPLINE(S)
 

PARTICLES AND FIELDS
 
HAGNETOSPHERIC PHYSICS 

PERSONNEL 
p5 - a. WILKEN , MPI-AERONOMY 
O - G. PFOTZERE(RETIRED) MPI-AERONOMY
 
01 - E. KEPPLER HPI-AERONOIY
 
0I - A. AGRTH MPI-AERONOMY
 
OI - J. - MUENCH MPI-AERONOMY
 

BRIEF 	DESCRIPTION
 
THIS INSTRUMENT (ESA EXPERIMENT NO. 5-321) MEASURED THE
 

ENERGY AND PITCH ANGLE DISTRIBUTION OF HIGHER ENERGY ELECTRONS
 

AND PROTONS THAN THAT OF HULTQVIST (77-029A-04), AND WAS
 
COMPLIMENTARY TO THAT INSTRUMENT. THE DETECTOR SYSTEM
 
CONSISTED OF TWO SEPARATE MAGNETIC SPECTROMETERS FOR ELECTRONS
 

WITH 1L0 PROTON TELESCOPES ASSOCIATED WITH EACH OF THE MAGNETS 

THAT SERVED TO FOCUS THE ELECTRONS AWAY FROM THE PROTON 
DETECTORS. THERE WERE FIVE RECTANGULAR SOLID-STATE DETECTORS 
MOUNTED ALONG THE FOCAL LINE OF EACH SPECTROMETER TO MEASURE 
THE ELECTRONS. EACH SPECTROMETER COVERED AN ANGULAR APERTURE 

IN ELEVATION ANGLE (RELATIVE TO THE SPIN AXIS) OF 60 DEG. THE 
TWO DEFLECTIN MAGNETS WERE POSITIONED SO THAT ELEVATION ANGLES 
(REFERRED TO THE SPIN AXIS) FROM 10 TO 120 DEG, ON 10 DEG 
CENTERS, WERE COVERED FOR ELECTRONS. GIVING ELEVATION ANGLES OF 
23. 46. 83. AND 106 DEG FOR THE PROTON TELESCOPES- THESE 

TELESCOPES CONSISTED OF A FRONT, SURrACE-SAARIER DETECTOR AND A 
REAR, SOLID-STATE DETECTOR. ELECTRON ENERGIES FROM 3O TO 200 

KEV AND PROTON EIERGIES FROM 0.04 TO 1.4 NEV WERE COVERED. THE 
EFFECTIVE ANGULAR APERTURES FOR PROTONS HERE 10 DEG X 4 DEG 
(ELEVATION A AZIMUTH) AND FOR ELECTRONS WERE 6 DEG A 4 DEG. 
GEOMETRIC FACTORS IN UNITS OF 1.05-4 EH SO STER WERE FIVE FOR 

PROTONS AND ONE FOR ELECTRONS. A 12 CHANNEL PULSE-NEIGHT 

ANALYZER (PHA) FOR PROTONS COULD BE USED FOR ANY ONE OF THE 

FOUR FRONT DETECTORS, PROVIDED A FRONT-REAR COINCIDENCE WAS 

DETECTED. AND A 15 CHANNEL PHA COULD BE USED FOR ANY ONE OF THE 
10 ELECTRON DETECTORS. THE SINGLES RATE FOR ONE OF THE FOUR 
PROTON DETECTORS AND THE COINCIDENCE RATE FROM ONE OF THE FOUR 
PROTON TELESCOPES COULD BE SELECTED. THERE VERE THREE MODES
 

FOR DATA SELECTION -- MODE 0. INTEGRAL COUNT RATES AND SPECTRAL
 

MEASUREMENTS FOR ALL 14 DETECTORS, MODE 1. INTEGRAL COUNT RATES
 
AND SPECTRAL KEASUREMEMTS FOR FOUR DETECTORS - OOD TIME
 

RESOLUTION ON INTEGRAL RATES; AND MODE Z. INTEGRAL COUNT RATES
 
AND SPECTRAL MEASUREMENITS - GOOD TIME RESOLUTION FOR ENERGY
 
SPECTRA. THE MINIMUM TIME FOR A COMPLETE SPECTRUM WAS 688 MS;
 
THE MINIMUM TIME FOR INTEGRAL FLUX VARIATIONS WAS 43 MS. THE
 

SPECTRAL MEASUREMENTS HAVE A RESOLUTION OF DELTA lIE = 0.35.
 

------- ESA-GEOS 1 WRENN-


INVESTIGATION NAME- THERMAL PLASMA FLOW
 

NSSDC ID- 77-029A-02 INVESTIGATIVE PROGRAM
 
SOLAR-TERRESTRIAL PHYSICS
 

INVESTIGATION DISCIPLINE(S)
 
PARTICLES AND FIELDS
 
MAGNETOSPHERIC PHYSICS
 

PERSONNEL
 
PI - G.L. WRENN U COLLEGE LONDON 

OR - R.L.F.BOYD U COLLEGE LONDON 
0 1 - I. NORMAN U COLLEGE LONDON 
01 -	 N.J. RAITT UTAH STATE U 

BRIEF DESCRIPTION
 

THE INSTRUMENT (ESA EXPERIMENT NO. 5-302) EMPLOYED TWO
 
HEMISPHERICAL ELECTROSTATIC ANALYZERS MOUNTED ON ONE OF THE
 
LOCING BOOMS FOR THE MEASUREMENT OF ELECTRONS OR PROTONS OVER
 

THE RANGE 0.5 TO 500 EV ARRIVING CLOSE TO PARALLEL AND CLOSE TO
 
PERPENDICULAR TO THE LOCAL MAGNETIC FIELD. THE ENERGY RANGE
 
WAS COVERED IN 64 STEPS WITH A RELATIVE ENERGY RESOLUTION OF
 

0.11. ONE ANALYZER HAD ITS APERTURE POINTING ALONG THE 

NEGATIVE (Z) SPIN AXIS WITH AN OPENING ANGLE OF 1 DEG X 18 DEG 
PROVIDING A GEOMETRICAL FACTOR (G) OF 6.OE-4 C SQ STER. THE 
OTHER ANALYZER MADE AN ANGLE OF lO DEG WITH RESPECT TO THE Z 

AXIS WITH AN OPENING ANGLE OF S DEG X S0 DEG PROVIDING A G OF 
S.OE-4 CH SO STER. BOTH DETECTORS HAD TO MEASURE THE SAME TYPE
 

OF PARTICLES AT THE SAME TIME- THE COLLIMATORS OF THESE
 
INSTRUMENTS COULD BE SET AT ANY VOLTAGE FROM -28 TO +32 V II
 
STEPS OF 0.1 V TO COMPENSATE FOR THE POTENTIAL DIFFERENCE
 
BETWEEN THE INSTRUMENT AND THE UNDISTURBED PLASMA ENVIRONMENT.
 

THIS VOLTAGE DETERMINED THE SPACECRAFT POTENTIAL.
 

* ********* ESA-GEOS ********
 

SPACECRAFT COMMON NAME- ESA-GEOS 2
 

ALTERNATE NAMES- GEOSARI, 10931
 

NSSDC 	ID- 78-OT1A
 

LAUNCH DATE- 07114178 WEIGHT- 273. KG
 

LAUNCH SITE- CAPE CANAVERAL, UNITED STATES
 
LAUNCH VEHICLE- DELTA
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OQUALoOY
 



SPONSORING COUNTRYtAGENCY 

INTERNATIONAL ESA 


INITIAL ORBIT PARAMETERS 

ORBIT 	TYPE- GEOCENTRIC EPOCH DATE- 0806/78 

ORBIT 	PERIOD- 1431.2 MIN INCLINATION- 0-772 DEG 

PERIAPSIS- 35615.5 KH ALT APOAPSIS- 33774.1 KM ALT 


PERSONNEL 

PM - D.E. MULLINGER ESA-ESTEC 


PS - K. KNOTT 	 ESA-ESTEC 


BRIEF DESCRIPTION 


ESA-GEOS 2 IS THE FIRST SPACECRAFT TO BE PLACED IN A 

EQUATORIAL GEOSTATIONARY ORBIT DEDICATED COMPLETELY TO 

SCIENTIFIC MEASUREMENTS. THE SPACECRAFT SERVES AS A CORE OR 

REFERENCE SPACECRAFT FOR THE INTERNATIONAL MAGNETOSPHERIC STUDY 

(IMS) AND CARRIES OUT CORRELATIVE MEASUREMENTS WITH EXTENSIVE 

GROUND-BASED NETWORKS IN SCANDINAVIA. THE PAYLOAD CONSISTS OF 

INSTRUMENTS TO MEASURE: (1) PC AND AC ELECTRIC AND MAGNETIC 

FIELDS,. (2) GRADIENT OF THE MAGNETIC FIELD; (3) THERMAL AND 

SUPRATHERMAL PLASMA PARALLEL AND PERPENDICULAR TO THE MAGNETIC 

FIELD; (4) ENERGY SPECTRA. ANGULAR DISTRIBUTION, AND 

COMPOSITION OF POSITIVE IONS; AND (5) ANGULAR DISTRIBUTION AND 

ENERGY SPECTRA OF ENERGETIC ELECTRONS AND PROTONS. THE 

SPACECRAFT IS CYLINDRICAL WITH A HEIGHT OF 1.321 M. THE TOTAL 
MASS. EXCLUDING PROPELLANTS, 15 273.6 AS. THERE ARE FOUR 

TELESCOPIC AXIAL BOOms 2.5 M IN LENGTH FOR THE MESHED WIRE 
SPHERES OF AN AC ELECTRIC FIELD EXPERIMENT, TWO 20-H CABLE 

BOOMS FOR MAGNETIC AND ELECTRIC FIELD SENSORS AND FOR AN 
EXCITATION ANTENNA FOR PLASMA RESONANCES. AND TWO LOCKING 
RADIANT BOOMs 3 m IN LENGTH FOR A VARIETY OF INSTRUMENTS. 
THERE ARE SIX HYDRAZINE THRUSTERS. TWO TO TILT AND PRECESS THE 
SPACECRAFT. TWO TO MODIFY THE ORBIT SO THE LONGITUDE OF THE 
APOGEE CAN BE CHANGED, AND TWO FOR SPIN UP AND SPIN DOWN. THE 
SPIN RATE IS NOMINALLY 10 RPM. DATA ARE TELEMETERED IN REAL 
TIME AT 137.2 MHZ (18E AND 744 BPS) AND AT 2299.5 MHZ (11.91 OR 
95.25 KBS). ALTITUDE MEASUREMENTS ARE OBTAINED BY A SUN 

SENSOR. A DUAL INFRARED EARTH SENSOR. AND ACCELEROMETERS.
 
POWER IS SUPPLIED BY 7200 SOLAR CELLS MOUNTED ON THE SPACECRAFT 

SURFACE. TO PREVENT SPACECRAFT DIFFERENTIAL CHARGING, 96
 
PERCENT OF THE SURFACE IS ELECTRICALLY CONDUCTIVE. BECAUSE OF 

THE IMPORTANCE OF TIE MAGNETIC FIELD MEASUREMENTS THE 

SPACECRAFT RESIDUAL FIELD AT THE MAGNETOMETER IS ONLY 3.E-10
 
TESLAS (0.3 GAMMAS). 


------ ESA-GEOS 2. BEGHIN 


INVESYIGATION NAME-	WAVE FIELD IMPEDANCE 

NSSDC 1D- 78-071A-11 INVESTIGATIVE PROGRAM 

SOLAR-TERRESTRIAL PHYSICS 


INVESTIGATION DISCIPLINE(S) 

PARTICLES AND FIELDS 


MAGNETUSPHERIC PHYSICS 


PERSONNEL 


Pl - C. BEGHIN CNJS. CTR FOR SPECTROM 


URIEF 	DESCRIPTION 

THIS INVESTIGATION IS PART OF ESA EXPERIMENT NO, S-300 

AND MAKES USE OF ONE SET OF MESHED ELECTRIC SPHERES MOUNTED ON 
THE END OF THE AXIAL BOOMS (PARI OF 78-071A-10, UNGSTRUP) AND 
THE TWO VITREOUS CARBON SPHERES MOUNTED ON THE END OF THE 20-M 
RADIAL BOOMS (78-0?1A-07. PEDERSEN). THE MESHED SPHERES ARE 
USED AS TRANSMITTING ELEMENTS FOR FREGUENCIES FROM 0-.2TO 7D 
KHZ. THE SELF-IMPEDANCE OF THESE SPHERES AND THE MUTUAL 
IMPEDANCE BETWEEN THE MESHED AND LONG-BOOM CARBON SPHERES ARE 
MEASURED. STRONG RESONANCES AT THE HYBRID RESONANCE 
FREQUENCIES AND ANTI-RESONANCES AT THE GYRO FREQUENCIES ARE 

USED TO DETERMINE THE DENSITY OF THE SURROUNDING PLASMA. 

FREQUENCIES UP TO 453 HZ CAN BE TELEMETERED DIRECTLY, AND 

SWIEpT-FREQUENCY ANALYZERS ANb A DIGITAL CORRELATION CAN BE 

EMPLOYED TO OBTAIN THE AUTO- AND/OR CROSS-CORRELATION UP TO 77 

KHZ WITH SELECTABLE BANDWIDTHS OF 2.5. 5.0, OR 10.0 KHZ. 


------ ESA-GEOS 2, 	GEISS--------------

INVESTIGATION NAME-	 LOW-ENERGY ION COMPOSITION
 

NSSDC ID- 79-071A-03 INVESTIGATIVE PROGRAM 
SOLAR-TERRESTRIAL PHYSICS 

INVESTIGATION DISCIPLINE(S)
 
MAGNETOSPHERIC PHYSICS 

PARTICLES AND FIELDS 


PERSONNEL 


P1 - J. GEISS U OF BERNE 

PI - H.R. RSENOAUER MPI-AERONOMY 

O - P.X. EBERHARDT U OF BERNE
 
01 - H. BALSIGER U Of BERNE 

01 - A. 6HIELMETTI U Of BERNE 

0$ - H. LOIDL MPI-EXTRATERR PHYS 

01 - D.T. YOUNG U Of BERNE 


BRIEF DESCRIPTION
 
THIS INSTRUMENT (ESA EXPERIMENT NO. 5-303) rEASURES THE
 

ENERGY. ANGULAR DISTRIBUTION, AND COMPOSITION OF POSITIVE IONS
 

USING A CYLINDRICAL ELECTROSTATIC ANALYZER (ESA) FOLLOWED BY A
 
CROSSED ELECTRIC AND MAGNETIC FIELD ANALYZER (CFA) TO SELECT
 
THE ENERGY AND VELOCITY. THE ENERGY (PER UNIT CHARGE) RANGES
 
FROM 0.001 TO 17.2 KEy IN 32 STEPS WITH A DELTA E/E OF 0.13 AND
 
A MASS RANGE Of I TO 140 U IN 64 LOGARITHMICALLY SPACED STEPS.
 
THERE IS A THERKAL MODE IN WHICH A RETARDING GRID IN THE
 
ENTRACE SLIT IS USED FOR ANALYSIS BELOW O. kEV. ALL PARTICLES
 

THAT OVERCOME THIS GRID VOLTAGE ARE ACCELERATED TO 3 KEV BEFORE
 
ENTERING THE ESA IN ITS LOWEST ENERGY STEP. WHERE BOTH THE ESA
 
AND CFA ARE TRANSPARENT. THE DEVICE VIEWS PERPENDICULAR TO THE
 

SPIN OR Z AXIS. FOR LOW ENERGY IONS THE ACCEPTANCE ANGLES ARE
 
PLUS OR MINUS 6 DEG IN AZIMUTH AND PLUS OR MINUS 30 DIG IN
 
ELEVATION (REFERENCED TO THE I AXIS). FOR THE HIGHEST
 
ENERGIES. THESE ANGLES DECREASE TO 3.5 AND 7.1 OEG.
 
RESPECTIVELY. THREE PERCENT OF THE IONS LEAVING THE ESA ARE
 
COUNTED BY A CHAPNELTRON. THE REMAINING 97 PERCENT ENTER THE
 
CFA AND THE OUTPUT IS DETECTED BY AN ELECTRON MULTIPLIER. THIS
 
SIGNAL 15 PULSE HEIGHT ANALYZED UY ONE FIXED AND ONE VARIABLE
 
DISCRIMINATOR TO OBTAIN BETTER MASS DISCRIMINATION. THE PAIN
 
PURPOSE OF THIS INVESTIGATION IS TO IDENTIFY THE SOURCES OF
 
LOW-ENERGY PARTICLES IN THE MAGNETOSPHERE. TIME VARIATIONS OF
 
THE HELIUMJHYDROGEN RATIO. THE DEGREE OF IONIZATION OF HELIUM
 
ADD OXYGEN. AND THE IS00PIC ABUNDANCE RATIO OF HELIUM 3/HELIUM
 
4 CAN BE MEASURED TO DETERMINE THESE SOURCES. EARLY IN THE
 

LIFE OF THE SATELLITE, A CORRELATIVE EXPERIMENT WITH THE CESIUM
 
ION NEUTRALIZATION GUN ON ATS 6 IS PERFORMED WHEN THE TWO
 

SATELLITES ARE WITHIN SEVERAL AM ON THE SAME MAGNETIC FIELD
 
LINE. THE ATS 6 GUN IS FIRED FOR SOME PERIOD COMMENCING ABOUT
 
I H PRIOR TO THE ESA-GEOS 2 SATELLITE CROSSING THE MAGNETIC
 
FIELD LINE SO THAT CESIUM IONS CAN HAVE TIME TO POPULATE THE
 
FLUX TUBE AND, SUBSEOUENTLY, BE DETECTED BY THIS EXPERIMENT.
 
THIS IS THE FIRST OF THIS TYPE OF CONTROLLED ACTIVE EXPERIMENT
 
BETWEEN TWO SATELLITES.
 

------ ESA-GEOS 2. GENDRIN
 

INVESTIGATION NAME-	 MAGNETIC WAVE FIELDS
 

NSSDC ID- 78-OTIA-QA INVESTIGATIVE PROGRAM
 
SOLAR-TERRESTRIAL PHYSICS
 

INVESTIGATION DISCIPLINE(S)
 

PARTICLES AND FIELDS
 
MAGNETOSPHERIC PHYSICS
 

PERSONNEL
 

PI - R.E. GENDRIN CHET
 
01 - J.M. ETCHETO CHET
 
01 - E. UNGSTRUP DANISH SPACE RES INST
 

BRIEF 	DESCRIPTION
 
THE INSTRUMENT USES TWO SETS OF THREE-AXIS SEARCH COIL
 

MAGNETOMETERS. ONE FOR THE VLF/ELF RANGE (G.1 TO 45u HZ) AND
 
ONE FOR THE VLF RANGE (0.3 TO 30 HZ). EACH SEARCH COIL
 
CONSISTS OF A HIGH-PERMEABILITY MATERIAL WITH A HIGH DENSITY
 
PICK-UP WINDING. EACH SET OF THE THREE COILS IS BUILT INTO A
 
SINGLE ASSEMBLY AND MOUNTED ON THE LOCKING 3-M BOOMS AT A
 
DISTANCE Of 2 M FROM THE SPACECRAFT. TYPICAL SENSITIVITIES OF
 
THESE SENSORS IN UNITS OF GAMMAS PER SO ROOT OF HZ, ARE 1.E-1
 
AT 0.1 HZ. 2.E-4 AT 10 NI. AND ABOUT 3.E-O AT 1 KHZ. THESE
 
SENSORS AND SOME ASSOCIATED ELECTRONICS CONSISTING OF Cl) A
 
LARGE NUMBER OF CHANNEL-SELECTION SWITCHES (2) A NUMBER OP
 
BANDPASS FILTERS. (3) SIX SWEPT-FREQUENCY ANALYZERS (SFA), (4)
 
A DIGITAL CORRELATOR, AND (5) EIGHT STEPPED-GAIN AMPLIFIERS.
 
COMPRISE PART OF THE ESA WAVE EXPERIMENT NO. S-300. THESE
 
COMPONENTS ARE EMPLOYED FOR THE SENSORS DESCRIBED IN 78-071 -07 
(PEDERSEN) AD -10 CUNGSTRUP), AND ALSO THE INVESTIGATIONS 
DESCRIBED IN -05 (PETIT) AND -11 (BEGHIN). SIX ANALOG CHANNELS 

OF 450 HZ BANDWIDTH AND THE DIGITAL CORIELATOR OUTPUT ARE
 
TRANSMITTED BY THE 93.25 KS TELEMETRY RODE. THE SFAS COVERS
 
THE FREDUENCY RANGE UP TO 77 KHZ IN 256 PARTLY OVERLAPPING 
STEPS. THE CORRELATOR PROVIDES AN AUTO-CORRELOGRAM OF 128 
POINTS WITHIN 29 MS. ITS BANDWIDTH CAN BE SELECTED TO BE 2.5. 
5.0, OR 10.0 KHZ. CROSS-CORRELOGRAM BETWEEN IWO SENSORS CAN BE 
PROVIDED. THE CORRELATOR CAN ALSO OPERATE IN A TIME-SHARING 
IODE BETWEEN AUTO- ARP CROSS-CORRELATION. 

------- ESA-GEOS 2. 	HULTGVIST ............ .
 

INVESTIGATION NAME-	 LOW-ENERGY ELECTRON AND PROTON PITCH
 
ANGLE DISTRIBUTION
 

HSSDC ID- 78-OO71A-G INVESTIGATIVE PROGRAM
 
SOLAR-TERRESTRIAL PHYSICS
 

INVESTIGATION DISCIPLINE(S)
 
PARTICLES AND FIELDS
 
MAGNETUSPHERIC PHYSICS
 

PERSONNEL
 
PI - O.K.G.HULTQVIST KIRUNA GEOPHYS INST 
G1 - H. BORG 	 KIRUNA GEOPHYS INST
 
01 - L.A. HOLAGREN KIRUNA GEIPHYS INST
 



BRIEF 	DESCRIPTION 
 BRIEF 	DESCRIPTION
 
TRIS INSTRUMENT (ESA EXPERIMENT NO. S-310) MEASURES THE 

ENERGY AND PITCH ANGLE DISTRIBUTION OF ELECTRONS AND PROTONS IN 
THE ENERGY RANGE G.2 T0 2G KEV WITH EXTENSIVE ANGULAR COVERAGE 
CONCENTRATED IN THE LOSS CONE REGION. THE PURPOSE OF THE 
INVESTIGATION IS TO IMPROVE THE UNDERSTANDING OF AURORAL 
PARTICLE ACCELERATION AND PRECIPITATION MECHANISMS BY COMPARING 
NEAR-EQUATORIAL PARTICLE DISTRIBUTIONS WITH COORDINATED 
GROUND-BASED OBSERVATIOS AT THE FOOT OF THE MAGNETIC FIELD 
LIRE. HIGH TEMPORAL AND SPATIAL RESOLUTION OF THE INSTRUMENT 
ARE PROVIDED TO STUDY WAVE-PARTICLE INTERACTIONS. THE 
EXPERIME1T OF WLKEN (76-071A-01) IS COMPLIMENTARY TO THIS ONE. 

EXTENDING TO HIGH ENERGY RANGES BOTH ELECTRON AND PROTON 

OBSERVATIONS. A TOTAL OF 13 CURVED-PLATE ANALYZERS WITH 

CHANNEL ELECTRON MULTIPLIERS FOR PARTICLE DETECTION ARE USED. 

ALTHOUGH NORMALLY EIGHT ANALYZERS ARE USED TO DETECT ELECTRONS 

AND TWO TO DETECT PROTONS. A COMPLEX ARRANGEMENT WITH FOUR 

SEPARATE DO SUPPLIES ALLOWS INDEPENDENT SWITCHING OF FOUR 

DETECTOR GROUPS. THE ANALYZING PLATE VOLTAGES CAN OPERATE IN A 

STEPPING MODE. A SWEEPING MODE, OR A CONSTANT-VOLTAGE MODE. IN 

ADDITION, THE TIME ACCUMULATION CAN BE VARIED WITH A NOMINAL 

FRAME DURATION OF 43 MS. HOWEVER, THIS DURATION CAN BE 
DECREASED BY A FACTOR OF FOUR AT THE EXPENSE OF OBTAINING DATA 
IOH CERTAIN DETECTORS IN THOSE CASES WHERE FAST TEHPORAL 
VARIATIONS ARE ENCOUNTERED IN THE LOSS CONE. THE ENERGY 
INTERVALS IN THE STEPPING MODE CONSIST OF 32 ENERGY STEPS. THE 
EIGHT NORMAL ELECTRON ANALYZERS. WITH GEOMETRIC FACTOR (G) OF 
3.E-4 IN SO SR, CONSIST OF FOUR NARROW ANGLE (2 DEG A 2 DEG, 
DELTA LIE OF 0.11) AND FOUR WIDE ANGLE Cd DEG X 7?5 DEG. DELTA 
E/i OF 0.09) DEVICES. THE TWO NORMAL PROTON ANALYZERS HAVE 
DELTA GIE Of 0.13, APERATRE OF 6 DEC X 3 DEG. AND G OF I.E-3 
C SG SR. APERTURE ANGULAR WIDTH$ REFER TO ELEVATION AND 
AZIMUTH, RESPECTIVELY. IN RELATION'TO THE SPACECRAFT SPIN AXIS. 
THIS EXPERIMENT PLANS TO RELY HEAVILY ON REALuTIME, GROUND 
COMPUTER CONTROL. THIS IS POSSIBLE OVER THE EASTERN LONGITUDE 

APOGEE IN VIEW OF THE ESA-GEOS 2 GROUND STATION ANTENNA AT 

.ICHELSTADT, FEDERAL REPUBLIC OF GERMANY. BUT NOT FOR THE OTHER 

DAILY APOGEE OVER THE PACIFIC OCEAN. 


ESA-GEOS 2,
------- MARIAN --------------

INVESTIGATION NAME-	 TRIAXIAL FLUXGATE MAGNETONEIER 

NSSbC I1- 78-071A-09 INVESTIGATIVE PROGRAM 


SOLAR-TERRESTRIAL PHYSICS 


INVESTIGATION DISCIPLINE(S)
 
PARTICLES AND FIELDS 

MAGNETOSPHERIC PHYSICS
 

PERSONNEL
 
P1 - F. MARIANI SPACE PLASMA LAB 

OL - M. CADIDIDI SPACE PLASMA LAB 

01 - D.H. FAIRFIELD HASA-GSFC
 

BRIEF 	DESCRIPTIUN 

A TRIAXIAL FLUXGATE MAGNETOMETER IS EMPLOYED FOR 


SIFULTANEOUS MEASUREMENTS OF THE THREE COMPONENTS OF THE
 
MAGNETIC FIELD. THE FREQUENCY RANGE COVERED BY THE INSTRUMENT 

EXTENDS FROM DC UP TO 5 HZ. IN THE NORMAL ORIENTATION Of THE 

SATELLITE THE MAIN COMPONENT OF THE FIELD COINCIDES WITH THE 

Z-AXIS OF THE INSTRUMENT, WHICH IS ALIGNED WITH THE SPIN AXIS 


OF THE SATELLITE. THE EXPERIMENT HAS BEEN DESIGNED WITH TWO 

SENSITIVITY RANGES FOR THE A AND y COMPONENTS FOR WHICH THE
 

AGNETIC FIELD COMPONENT IS ONLY A FRACTION OF THE TOTAL FIELD 

AND IS DODULATED BY THE ROTATION OF THE SPACECRAFT. THIS LAST 

FEATURE MAKES THE RANbE SWITCH TECHNIQUE PREFERABLE TO A BIAS 

OFFSET TECHNIQUE. THE TWO SELECTED SENSITIVITY RANGES ARE PLUS 

OR MINUS 60.E-9 TESLAS (60 GAMMAS) AND PLUS OR MINUS 10.-E-9 

TESLAS (1EO GAMMAS)* RESPECTIVELY, IN Z-AXIS. WHERE THE FIELD 

IS HIGHER AND NOT MODULATED BY THE SATELLITE ROTATION. A SINGLE 

SENSITIVITY RANGE OF PLUS OR MINUS 60.E-9 TESLAS (60 GAMMAS) IS 

USED. THE SIGNAL IS KEPT WITHIN RANGE BY SUPERIMPOSING 

POSITIVE AND NEGATIVE BIAS LEVELS OF 60.E-9 TESLAS (60 GAMMAS) 

EACH. SUCH THAT A RANGE PLUS OR KINUS 4b0.k-9 TESLAS (4EC 

DAMMAS) WITH A CONSTANT QUANTIZATION ERROR OF PLUS OR MINUS 

0.125 USING A 9-BIT DIGITISATION IS OBTAINED. THE NOISE LEVEL 

OF THE SENSORS IS COMPARABLE TO THIS QUANTIZATION ERROR. THIS 

INSTRUMENT SATURATES AT GEOCENTRIC DISTANCES LESS THAI ABOUT 

4.5 EARTH RADII. 


------- ESA-GEOS 2, 	RELZINE --------------

INVESTIGATION NAME-	 DC ELECTRIC FIELD AND GRADIENT 0 -------
ELECTRON BEAM DEFLECTION 

NSSDC ID- 78-71A-Ga INVESTIGATIVE PROGRAM
 
SOLAR-TERRESTRIAL PHYSICS 


INVESTIGATION DISCIPLINE(S)
 

PARTICLES AND FIELDS 


MAGNETOSPHERIC PHYSICS 


PERSONNEL
 
PI - F. hELZNER MPI-EXTRATERA PRYS 

01 - H. VOLK MPI-NUCLEAR PHYS 

01 - G. METZNER MPI-EXTRATERR PHYS
 

THE PRIME OBJECTIVE OF THIS INVESTIGATION (ESA EXPERIMENT 
NO. S-329) IS THE MEASUREMENT OF TIE" DC ELECTRIC FIELD IN THE 
PLANE PERPENDICULAR TO THE LOCAL MAGNETIC FIELD (D). THE 
INVESTIGATION ALSO MEASURES THE SPATIAL GRADIENT OF 8 IN THE 
VICINITY OF THE SPACECRAFT- WITH THIS DATA, A MAPPING OF THE 
ELECTRIC FIELDS IN THE EQUATORIAL MAGNETOSPHER LINKEDE 

FAGNETICALLY TO THE AURORAL ZONES CAN BE ACHIEVED. AS WELL AS
 
DETERMINIbG PLASMA CONVECTION AND PARTICLE FLOW WITHIN THE
 
PLASMA SHEET. THE INSTRUMENT CONSISTS OF FOUR ELECTRON GUNS
 
SPACED LOGARITHMICALLY FROM THE ELECTRON DETECTOR- TWO OF THE
 
GUNS ARE MOUNTED O UNE OF THE 3-H RADIAL BOOMS. THE GUNS ARE
 

USED ONE AT A TIME TO GENERATE AN ELECTRON BEAN OF ABOUT 1LE-8
 
AMPS AND ENERGY ABOUT 1 NEV. BOTH PARAMETERS ARE VARIED BY
 
TELECOMMAND. DEFLECTION PLATES ASSOCIATED WITH EACH GUN
 
RECEIVE A SIHUSOIDAL SIGNAL FROM THE MAGNETOMETER INVESTIGATION
 
TO INSURE THAT THE BEAM IS ALWAYS AT RIGHT ANGLES TO B, IN
 
SPITE OF THE ANGLE OF THE SPIN VECTOR TO B. THE ELECTRON
 
DETECTOR CONSISTS OF DEFLECTION PLATES THAT REMOVE THE
 
ELEVATION CORRECTION GIVEN TO THE BEAM BY THE MAGNETOMETER
 
SIGNAL, A CURVED PLATE ENERGY FILTER,. AND A PHOTOMULTIPLIER
 
TUBE. BECAUSE ITE MAXIMUM DISPLACEMENT OCCURS WHEN THE BEAM
 
MAKES AN ANGLE OF 0 OR 180 DEG TO THE ELECTRIC FIELD, ALL
 
POSSIBLE DISPLACEMENTS LESS THAN THIS OCCUR TWICE DURING A SPIN
 
PERIOD. CONSEQUENTLY, THE BEAM SWEEPS ACROSS THE DETECTOR 
TWICE PER SPIN PERIOD PROVIDED THE MAXIMUM DISPLACEMENT IS LESS 
THAN THE DISTANCE BETWEEN THE GUN AND THE DETECTOR. THE VALUES 
OF THE SPIN ANGLE AT WHICH THE BEAM IS DETECTED AFTER ONE 
GYRATION, ANP THE DISTANCE BETWEEN TE GUN AND RECEIVER, ALLOW 
THE DETERMINATION OF THE ELECTRIC FIELD. A POSSIBLE 
CONTRIBUTION FROM THE GRADIENT OF B CAN BE DETERMINED EY 
VARYING THE ENERGY OF THE BEAM. THE INVESTIGATION RELIES 
ENTIRELY ON REAL-TIME CONTROL BY A GROUND-BASED COMPUTER. IT 
HAS FOUR BASIC MODES OF OPERATION: A SEARCH MODE. AN 
ADJUSTMENT MODE, AN OPTIMIZATION MODE. AND A NORMAL MODE. THE 
SEARCH MODE IS DESIGNED TO FIND THE SIGNAL AT NOMINAL BEAM 
PARAMETERS. IF THIS IS NOT ACHIEVED, THE ADJUSTMENT MODE IS 
USED TO VARY THESE PARAMETERS SYSTEMATICALLY. ONCE THE BEAM IS 
DETECTED THE OPTIMIZATIO MODE DETERMINES THE BEST COMPROMISE 
BETWEEN BEAM CURRENT AND RECEIVED SIGNAL QUALITY. THEN THE 
NORMAL MODE STARTS, WHICH CONSISTS OF A CONTINUOUS MEASUREMENT 
OF THE ELECTRIC FIELD AND THE GRADIENT OF B. USING THE MOST 
APPROPRIATE OF TEE FOUR GUNS. UNFORTUNATELY, THE THREE 
INNERMOST GUNS CEASED OPERATION EARLY IN THE LIFE OF THE 

EXPERIMENT, SO ONLY THE MORE INTENSE ELECTRIC FIELDS CAN RE 
STUDIED. 

------- ESA-GEOS 2. PEDERS E
 

INVESTIGATION NAME-	 DC FIELDS BY DOUBLE PROBE
 

NSSDC ID- 78-071A-07 INVESTIGATIVE PROGRAM
 
SOLAR-TERRESTRIAL PHYSICS
 

INVESTIGATION DISCIPLINE(S)
 

IONOSPHERES AND RADIO PHYSICS
 
MAGNETOSPHERIC PHYSICS
 

PERSONNEL
 

P - A. PEDERSEN ESA-ESTEC
 
OS - D. JONES 	 ESA-ESTEC 
01 - K. KNOTT 	 ESA-ESTEC 

O - R.J.L.GRARD 	 ESA-tSTEC
 

BRIEF 	 DESCRIPTION 
THIS INSTRUMENT CONSISTS OF TWO VITREOUS CARBON SPHERES 

MOUNTED AT THE TIPS OF THE 20-M CABLE BOOMS, WHICH EXTEND 
RADIALLY FROM THE SPACECRAFT PERPENDICULAR TO THE SPIN AXIS AND 
COMPRISE PART Of THE ESA NO. S-300 WAVE EXPERIMENT. THIS 
INVESTIGATION IS CONCERNED WITH THE DC SINGLE AXIS ELECTRIC 
FIELD ANALYSIS. THE TWO OUTPUT SIGNALS ARE EVALUATED IN TERMS 
OF DC ELECTRIC FIELD AND CONDITIONED FOR FURTHER TREATMENT IN 
THE ANALYSIS DF AC ELECTRIC FIELDS. THE OUTPUT FROM ONE SPHERE 
IS SIGNAL CONDITIONED ON A LINEAR SCALE; THE DIFFERENTIAL 
OUTPUT FROM THE TWO SPHERES IS COMPRESSED LOGARITHMICALLY. IN
 
ADDITION, THE TWO OUTPUTS ARE PASSED THROUGH 450 HZ TO 77 KHZ
 
FILTERS THESE FILTERED SIGNALS ARE DIFFERENCED AND ALL THREE
 
SIGNALS MADE AVAILABLE FOR ANALYSIS BY THE SWEPT-FREQUENCY
 
ANALYZERS AND DIGITAL CORRELATOR AS PART OF 7-CIA-O5 (PETIT).
 
-10 CUNGSTRUP), 	 AND -01 (BEGHIN) INVESTIGATIONS. THE
 
SENSITIVITY OF THIS PROBE IS ABOUT I.E-4 VIM AT DC ANO 1.E-8 
V/M TIMES THE SQUARE ROOT OF HZ. 

ESA-GOS 2, PET IT 

INVESTIGATION NAME-	 VLF PLASMA RESONANCES
 

NSSDC ID- 78-OIA-0S INVESTIGATIVE PROGRAM
 
SOLAR-TERRESTRIAL PHYSICS
 

INVESTIGATION DISCIPLINE(5)
 
PARTICLES AND FIELDS
 
MAGNETOSPHERIC PHYSICS
 

PERSONNEL
 
PI - P. PETIT CEET
 

ORIGINAL PAGE IS 
31 	 OP POOR QUALUry 



BRIEF DESCRIPTION 
THIS INVESTIGATION (PART OF ESA EXPERIMENT NO. S-300) 

UTILIZES THE 20-N BOOMS (NORMAL TO THE SPACECRAFT SPIN AXIS) AS 

A DIPOLE ANTENNA, AND THE CARBON SPHERES (PART OF 78-071A-07, 
PEDERSEN) AS THE RECEIVING ELEMENT. FREQUENCIES FROM 0.3 TO 77 
KHZ ARE EMPLOYED. ON TRANSMISSION OF A VLF SIGNAL OF.LINITED 
DURATION. A TRANSIENT SIGNAL IS OBSERVED FOR A MUCH LONGER 
PERIOD THAN THE PULSE LENGTH, PROVIDING THE SPECTRUM Of THE 
TRANSMITTED SIGNAL INCLUDES ONE OF THE RESONANCE FREQUENCIES OF 
THE PLASMA. THE AMBIENT PLASMA DENSITY CAN BE INFERRED FROM 
THE DETERMINATION OF THE RESONANT FREQUENCIES. RECEIVED 
FREQUENCIES UP TO 450 HZ ARE TELEMETERED DIRECTLY, AND SIX 
SEEPT-FREQUENCY ANALYZERS AND A DIGITAL CORRELATOR PROVIDE 
AUTO- AND CROSS-CORRELATIONS UP TO 77 KH2_ BANDWIDTHS OF 2.5. 
5O. OR 10.0 KI CAN BE SELECTED FOR THE CORRELATOR. 

------- ESA-GEOS 2. UNGSTRUP............
 

INVESTIGATION NAME- ELECTRIC WAVE FIELDS 

NSSDC ID- 78-071A-10 INVESTIGATIVE PROGRAM 
SOLAR-TERRESTRIAL PHYSICS 

INVESTIGATION DISCIPLINECS) 

PARTICLES AND FIELDS 

NAGNETOSPHERIC PHYSICS 


PERSONNEL 


PI - E. , UNGSTRUP DANISH SPACE RES INS 


BRIEF DESCRIPTION 


THIS INVESTIGATION IS PART OF THE ESA NO. S-300 MAVE 

EXPERIMENT AND EMPLOYS THE FOUR MESH SPHERES MOUNTED AT THE END 

OF THE 2.5-M AXIAL BOOMS. ONE OF THESE BOOMS ONLY EXTENDS T0 

1.95 N. BUT THIS DOES NOT AFFECT THE INSTRUMENT EXCEPT TO 

REQUIRE A RECALIBRATION. DIFFERENTIAL MEASUREMENTS FROM THESE
 
SENSORS PROVIDE THE THREE VECTOR COMPONENTS OF THE ELECTRIC 

FIELD. FREQUENCIES FROM 53 HZ TO 77 KHZ CAN BE ANALYZED WITH
 
THE SWEPT-FREQUENCY ANALYZER AND THE DIGITAL CORRELATOR.
 
FREQUENCIES UP TO 450 HZ CAN BE 7ELENETERED DIRECTLY, AND AUTO-

ANDIOR CROSS-CORRELATION OF THE SENSOR OUTPUTS UP TO 77 KH2 CAN 

BE ACCOMPLISHED WITH SELECTABLE BANDWIDTHS OF 2.5. 5.0. 10.0 


FHZ. THE SENSITIVITY OF THE MESH SPHERE PROBES AT 10 KH? IS
 
1.E-6 VIM TIMES THE SGUARE ROOT OF HZ. 


..... - NILKENESA-GEOS 2. --------------

INVESTIGATION NAME- ELECTRON AND PROTON PITCH ANGLE 


DISTRIBUTION
 

NSSDC ID- 78-071A-01 INVESTIGATIVE PROGRAM 


SOLAR-TERRESTRIAL PHYSICS
 

INVESTIGATION DISCIPLINE(S) 

MAGNETOSPHERIC PHYSICS 


PARTICLES AND FIELDS 


PERSONNEL , -
PI - B. NILKEN MpI-AERONOMY 


01 - G. PFOTZER(RETIRED) MPI-AERONOMY 

01 - E. KEPPLER MPI-AERONOMY 
01 - A. KORTH MPI-AERONOMY 
D1 - J. MUENCH MPI-AERONOMT 

BRIEF DESCRIPTION 


THIS INSTRUMENT CESA EXPERIMENT NO. S-321) MEASURES THE 

ENERGY AND PITCH ANGLE DISTRIBUTION OF HIGHER ENERGY ELECTRONS 

AND PROTONS THAN THAT OF RULTOVIST (78-071A-04), AND IS 

COMPLIMENTARY TO THAT INSTRUMENT. THE DETECTOR SYSTEM CONSISTS 


OF TO SEPARATE MAGNETIC SPECTROMETERS FOR ELECTRONS WITH TWO 

PROTON TELESCOPES ASSOCIATED WITH EACH OF THE MAGNETS THAT 

SERVE TO FOCUS THE ELECTRONS AWAY FROM THE PROTON DETECTORS. 

THERE ARE FIVE RECTANGULAR SOLID-STATE DETECTORS MOUNTED ALONG 

THE FOCAL LINE OF EACH SPCCTROETCR TO MEASURE THE ELECTRONS. 

EACH SPECTROMETER COVERS AN ANGULAR APERTURE IN ELEVATION ANGLE 

(RELATIVE TO THE SPIN AXIS) OF 60 DEG. THE TWO DEFLECTION 

MAGNETS ARE POSITIONED S0 THAT ELEVATION ANGLES (REFERRED TO
 
THE SPIN AXIS) FROM 10 TO 120 DEG, ON 10 DEG CENTERS. ARE 

COVERED FOR ELECTRONS. GIVING ELEVATION ANGLES OF 23, 46. 83.
 
AND 106 DEG FOR THE PROTON TELESCOPES. THESE TELESCOPES 

CONSIST OF A FRONT. SURACE-SAARIER DETECTOR AND A REAR.
 
SOLID-STATE DETECTOR. ELECTRON ENERGIES FROM 30 TO 200 KEV AND 

PROTON ENERGIES FROM 0.04 TO 1.4 REV ARE COVERED. THE 

EFFECTIVE ANOULAR APERTURES FOR PROTONS ARE 10 DEG X 4 DEG
 
(ELEVATION X AZIMUTH) AND FOR ELECTRONS ARE 6 DEG X,4 DEG. 

GEOMETRIC FACTORS IN UNITS OF I.E-4 CH SO SR ARE FIVE FOR 

PROTONS AND ONE FOR ELECTRONS. A 12-CHANNEL PULSE-HEIGHT
 
ANALYZER (PHA) FOR PROTONS CAN BE USED FOR ANY ONE OF THE FOUR 

FRONT' DETECTORS. PROVIDED A FRONT-REAR COINCIDENCE IS DETECTED, 

AND A IS-CHANNEL PHA CAN BE USED FOR ANY ONE OF THE 10 ELECTRON
 
DETECTORS. THE SINGLES RATE FOR ONE OF THE FOUR PROTON 

DETECTORS AND THE COINCIDENCE RATE FROM ONE OF THE FOUR PROTON 

TELESCOPES CAN BE SELECTED. THERE ARE THREE MODES FOR DATA 

SELECTION -- MODE O INTEGRAL COUNT RATES AND SPECTRAL 
hEASUREIENTS FOR ALL 14 DETECTORS; MODE 1, INTEGRAL COUNT RATES 
AND SPECTRAL MEASUREMENTS FOR FOUR DETECTORS - GOOD TIME 
RESOLUTION OF INTEGRAL RATES; AND NODE 2. INTEGRAL COUNT RATES 
AND SPECTRAL MEASUREMENT5 - GOOD TIME RESOLUTION FOR ENERGY 
SPECTRA. THE MINIMUM TIME FOR A COMPLETE SPECTRUM IS 688 MS; 
THE MINIMUM TIME FOR INTEGRAL FLUX VARIATIONS IS 43 MS. THE 

SPECTRAL MEASUREMENTS HAVE A RESOLUTION OF DELTA E/E = 0.35. 


...--- ESA-GEOS 2, WRENN ------- N-----------------------------

INVESTIGATION NAME- THERMAL PLASMA FLOW
 

NSSOC ID- 7B-071A-C2 INVESTIGATIVE PROGRAM 
SOLAR-IERRESTRIAL PHYSICS 

INVESTIGATION DISCIPLINE(S)
 
PARTICLES AND FIELDS
 
MAGNETOSPHERIC PHYSICS
 

PERSONNEL
 
P - WRENN U COLLEGE LONDON
pI G.L. 
01 - R.L.F.BOYD U COLLEGE LONDON 
01 - K. NORMAN U COLLEGE LONDON 
01 - W.J. RAITI UTAH STATE U 

ORIEF DESCRIPTION
 
THE INSTRUMENT CESA EXPERIMENT NO 5-302) EMPLOYS TRO 

HEMISPHERICAL ELECTROSTATIC ANALYZERS MOGNTtD ON ONE OF THE 
LOCKING BOOMS FOR THE MEASOREMENT OF ELECTRONS OR PROTONS OVER 
THE RANGE 0.5 TO 500 EV ARRIVING CLOSE TO PARALLEL AND CLOSE TO 
PERPENDICULAR TO THE LOCAL MAGNETIC FIELD. THE ENERGY RANGE IS 
COVERED IN 64 STEPS WITH A RELATIVE ENERGY RESOLUTION OF 0.11. 
ONE ANALYZER HAS ITS APERTURE POINTING ALONG THE NEGATIVE (2) 
SPIN AXIS WITH AN OPENING ANGLE OF 18 DEG X 18 DEG PROVIDING A
 
GEOMETRICAL FACTOR (G) Of 6.E-4 CM SO SR. THE OTHER ANALYZER
 
MAKES AN ANGLE OF 100 DEG WITH RESPECT TO THE 1Z AXIS WITH AN
 
OPENING ANGLE OF R DEG X 30 DEG PROVIDING A G OF 5.E-4 IM SO
 
SR. BOTH DETECTORS HAVE TO MEASURE THE SAME TYPE OF PARTICLES
 
AT THE SAME TIME. THE COLLIMATORS OF THESE INSTRUMENTS CAN BE
 
SET AT ANY VOLTAGE FROM -23 TO *32 V IN STEPS OF 0.1 V TO
 
COMPENSATE FOR THE POTENTIAL DIFFERENCE BETWEEN THE INSTRUMENT
 
AND THE UNDISTURBED PLASMA ENVIRONMENT. THIS VOLTAGE
 
DETERMINES THE SPACECRAFT POTENTIAL.
 

**********GEOS* *********
 

SPACECRAFT COMMON NAME- DEUS 1
 
ALTERNATE NAMES- GEOS-A. EXPLORER 29
 

C1726
 

NSODC TO- 65-089A
 

LAUNCH DATE- 11/06/65 WEIGHT- 387. KG
 
LAUNCH SITE- CAPE CANAVERAL, UNITED STATES
 
LAUNCH VEHICLE- DELTA
 

SPONSORING COUNTRY/AGENCY
 
UNITED STATES "A$A-O$$
 

PERSONNEL
 
PH - C.J. FINLEY NASA HEADQUARTERS
 

PS - J.P. MURPHY NASA HEADQUARTERS
 

BRIEF DESCRIPTION
 
THE G0S 1 (EXPLORER 29) SPACECRAFT WAS A 

GRAVITY-GRADIENT-STABILIZED. SOLAR-CELL POWERED UNIT DESIGNED 
EXCLUSIVELY FOR GEODETIC STUDIES. IT IAS THE FIRST SUCCESSFUL 
ACTIVE SPACECRAFT OF THE NATIONAL GEODETIC SATELLITE PROGRAM.
 
INSTRUMENTATION INCLUDED (1) FOUR OPTICAL BEACONS, (2) LASER
 
REFLECTORS, C3) A RADIO RANGE TRANSPONDER, C4) DOPPLER BEACONS.
 
AND (5) A RANGE AND RANGE RATE TRANSPONDER. THESE WERE DESIGNED
 
TO OPERATE SIMULTANEOUSLY TO FULFULL THE OBJECTIVES OF LOCATING
 
OBSERVATION POINTS '(GEODETIC CONTROL STATIONS) IN A THREE
 
DIMENSIONAL EARTH CENTER-OF-MASS COORDINATE SYSTEM WITHIN 10 M
 
OF ACCURACY, OF DEFINING THE STRUCTURE OF THE EARTHNS IRREGULAR
 

GRAVITATIONAL FIELD AMD REFINE THE LOCATIONS AND MAGNITUDES OF
 
THE LARGE GRAVITY ANOMALIES, AND OF COMPARING RESULTS OF THE
 
VARIOUS SYSTEMS ONBOARO THE SPACECRAFT TO DETERMINE THE MOST
 
ACCURATE AND RELIABLE SYSTEM. ACOUISITION AND RECORDING OF DATA
 
WAS THE RESPONSIBILITY OF THE GSFC SPACE TRACKING AND DATA
 
ACQUISITIONS NETWORK (STADAN). TEN MAJOR OBSERVING NETWORKS
 
WERE USED.
 

------- GEOS 1, PLOTKIN ..-------------


INVESTIGATION NAME- LASER TRACKING REFLECTOR
 

NSSDC ID- 65-069A-02 INVESTIGATIVE PROGRAM
 
CODE ER
 

INVESTIGATION DISCIPLINE(S)
 
GEODESY
 

PERSONNEL
 
PR - N.H. PLOTKIN NASA-GSFC
 

BRIEF DESCRIPTION
 
LASER CORNER REFLECTORS, COMPOSED OF FUSED QUARTZ CUBES
 

WITH SILVERED REFLECTING SURFACES, WERE USED FOR DETERMINING
 
THE SPACECRAFT'S RANGE AND ANGLE. THE 322 CUBES WERE MOUNTED ON
 
FIBERGLASS PANELS ON THE BOTTOM RIM OF THE SPACECRAFT AND
 
PROVIDED A TOTAL REFLECTING AREA OF 0.18 SO. N. THE REFLECTORS 
CONSERVED THE NARROW BEAMWIDTH OF INCOMING LIGHT AND REFLECTED 
A MAXIMUM SIGNAL TO THE GROUND, ALMOST EXACTLY TO WHERE IT 
ORIGINATED. FIFTY PERCENT OF THE LIGHT WHICH STRUCK THE PRISM 
AREA AT A 90-DEG ANGLE WAS REFLECTED WITHIN A BEAR OF 20 ARC 
SECONDS. REFLECTED LIGHT RECEIVED BY GROUND TELESCOPES WAS 
AMPLIFIED BY A PHOTOMULTIPLICR TUBE THAT CONVERTED THE OPTICAL 
IMPULSE TO AN ELECTRICAL SIGNAL. THE TIME, THE REAM RETURNED TO 
EARTH WAS RECORDED By A DIGITAL COUNTER. THE REFLECTED LASER 
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PULSE WAS ALSO PHOTOGRAPHED AGAINST THE STELLAR BACKGROUNS. 
TOTAL TIME TRAVELED BY THE LIGHT PULSES WAS ALSO CONSIDERED IN 
THE OPTICAL LASER TRACKING SYSTEM. 

SPACECRAFT COMMON NAME- GEO5 2 
ALTERNATE NAMES- GEOS-B. EXPLORER 36 

33093 

NSSDC ID- 68-0O2A 


LAUNCH DATE- 01/11/68 WEIGHT- 469. KG 

LAUNCH SITE- VANDENBERG AFB. UNITED STATES 

LAUNCH VEHICLE- DELTA 


SPONSORING COUNTRY/AGEHCY 

UNITED STATES 


ORBIT PARAMETERS 

ORBIT TYPE- GEOCENTRIC 

ORBIT PERIO- 112.2 MIN 


PERIAPSIS- 1383. KM ALT 


PERSONNEL 

MG - C.J. FINLEY 

SC - J.p= MURPHY 


PS - H.R. STANLEY 


BRIEF DESCRIPTION 

NASA-OSS 


EPOCH DATE- 02/281/77 
INCLINATION- 105.7 DEG 

APOAPSIS- 1577. KM ALT 

NASA HEADQUARTERS 
NASA HEADQUARTERS 


NASA-WFC 


EXPLORER 36 (GEOS 2) WAS A GRAVITY-GRADIENT-STABILIZED. 
SOLAR-CELL-POWERED SPACECRAFT THAT CARRIED ELECTRONIC AND 
GEODETIC INSTRUMENTATION. THE GEODETIC INSTRUMENTATION SYSTEMS 
INCLUDED (1) FOUR OPTICAL BEACONS, (2) TWO C-BAND RADAR 
TRANSPONDERS. C3) A PASSIVE RADAR REFLECTOR. () A SECOR RADIO 
RANGE TRANSPONDER. (5) A GODDARD RANGE AND RANGE RATE CGRARR) 
TRANSPONDER. (6) LASER REFLECTORS. AND (7) DOPPLER BEACONS. 
NON-GEODETIC SYSTEMS INCLUDED A LASER DETECTOR AND A MINITRACK 
INTERFERONEIER BEACON. THE OBJECTIVES OF THE SPACECRAFT WERE TO 
OPTIMIZE OPTICAL STATION VISIBILITY PERIODS AND TO PROVIDE 
COMPLEMENTARY DATA FOR INCLINATION-DEPENDENT TERMS ESTABLISHED 
BY THE EXPLORER 29 (GEOS 15 CRAVEMETRIC STUDIES. THE SPACECRAFT 
WAS PLACED INTO A RETROGRADE ORBIT TO ACCOMPLISH THESE 
OBJECTIVES. OPERATIONAL PROBLEMS OCCURRED IN THE MAIN POWER 
SYSTEM. OPTICAL BEACON FLASH SYSTEM. AND THE SPACECRAFT CLOCK. 
AND ADJUSTMENTS IN SCHEDULING RESULTED IN NOMINAL OPERATIONS. 

GEOS------- ---------------2, PLOTKIN 

INVESTIGATION NAME- LASER TRACKING REFLECTOR 


NSSDC ID- 68-002A-02 INVESTIGATIVE PROGRAM 
CODE ER 

INVESTIGATION DISCIPLINECS) 


GEODESY 


PEPSONNEL 

PI - N.H. PLOTKIN NASA-GSFC 

01 - C.C. STEPjANIDES NASA-GSFC 


BRIEF DESCRIPTION 
LASER CORNER REFLECTORS. COMPOSED OF 322 FUSED QUARTZ 

CUBES W1TH SILVERED REFLECTING SURFACES. WERE USED FOR 
DETERMINING THE SPACECRAFT RANGE AND ANGLE. THE CUBES. WHICH 
WERE MOUNTED ON FIBERGLASS PANELS ON THE BOTTOM RIM OF THE 
SPACECRAFT, PROVIDED A TOTAL REFLECTING AREA OF 0.18 50 H. THE 
REFLECTORS CONSERVED THE NARROW BEAMWIDTH OF INCOMING LIGHT AND 
PROVIDED A MAXIMUM SIGNAL TO THE GROUND ALMOST EXACTLY TO WHERE 
IT ORIGINATED. FIFTY PERCENT OF THE LIGHT THAT STRUCK THE PRISM 
AREA AT A 90-DEG ANGLE dAS REFLECTED WITHIN A BEAM OF 20 ARC-S. 
REFLECTED LIGHT RECEIVED BY GROUND TELESCOPES WAS AMPLIFIED BY 
A PHOTOMULTIPLIER TUBE THAT CONVERTED THE OPTICAL IMPULSE TO AN 

ELECTRICAL SIGNAL. THE TIME REQUIRED FOR THE BEAM TO RETURN TO 
EARTH WAS RECORDED BY A DIGITAL COUNTER. THE REFLECTED LASER 
PULSE WAS ALSO PHOTOGRAPHED AGAINST THE STELLAR BACKGROUND, AND 
THE TOTAL TIME TRAVELED BY THE LIGHT PULSES WAS CONSIDERED IN 
THE OPTICAL LASER TRACKING SYSTEM. LASER TRACKING, IS THE 
RESPONSIBILITY OF AFERL. SAO, GSTC OPTICAL RESEARCH. ANDI 
INTERNATIONAL LASER STATIONS. 


*******GEOS ************ 

SPACECRAFT COMMON NAME- BE05 3 
ALTERNATE NAMES- GEODETIC SATELLITE-C. GEOC-C 


NSSDC 1b- 75-027A 


LAUNCH DATE- 04/09175 WEIGHT- 340. KG
 
LAUNCH SITE- VANDENBERG AFO. UNITED STATES 

LAUNCH VEHICLE- DELTA 


SPONSORING COUNTRYIAGENCY 

UNITED STATES NASA-OSTA 


INITIAL ORBIT PARAMETERS 
ORBI1 TYPE- GEOCENTRIC 

ORBIT PERIOD- 101.82 MIN 
PERIAPSIS- 839. KH ALT 

PERSONNEL
 

MG - C.J. FINLEY 

SC - J.P. MURPHY 

p - N.H. STANLEY 


BRIEF DESCRIPTION
 

EPOCH DATE- 04110/75
 

INCLINATION- 114.96 DEG
 
APOAPSIS- 853. KM ALT
 

NASA HEADOUARTERS 
NASA HEADQUARTERS
 
NASA-WFC
 

THE SPACECRAFT WAS AN OCTAHEDRON, TOPPED BY A TRUNCATED 
PYRAMID. WITH A PARABOLIC REFLECTOR FOR A RADAR ALTIMETER ON 
THE FLAT BOTTOM SIDE. A METAL RIBBON BOOM WITH END MASS 
EXTENDED UPWARD APPROXIMATELY 6.1 N FROM THE TOP OF THE 
PYRAMID- PASSIVE LASER RETROREFLECTOR CUBES WERE MOUNTED IN A 
RING AROUND THE PARABOLIC REFLECTOR WITHTE NOAMAL VECTOR FROM 

EACH CUBE FACING 45 DEG OUTWARD FROM THK EARTH DIRECTION OF THE 
BOOM AXIS. A TURNSTILE ANTENNA FOR VHF AND UHF FREQUENCIES AND 
SEPARATE ANTENNAS FOR EARTH-VIEWING. 324-MHZ DOPPLER, C-BAND. 
AND S-BAD TRANSPONDERS WERE MOUNTED SEPARATELY ON FLAT 
SURFACES NEXT TO THE PARABOLIC REFLECTOR. THE DIMENSION ACROSS 
THE FLATS OF THE OCTAHEDRON WAS 1.22 M. AND THE SPACECRAFT WAS 
1.11-M HIGH WITH A TOTAL WEIGHT OF 340 KG (748 LO). THE 
MISSION PROVIDED THE STEPPING STONE BETWEEN THE NATIONAL 
GEODETIC SATELLIE PROGRAM (NCSP) AND THE EARTH AND OCEAN 

- PHYSICS APPLICATION PROGRAM. IT PROVIDED DATA TO REFINE THE 
GEODETIC AND GEOPHYSICAL RESULTS OF THE HGSP APD SERVER AS A 
TEST FOR NEW SYSTEMS. MISSION OBJECTIVES WERE TO PERFORM A 
SATELLITE ALTIMETRY EXPERIMENT IN ORBIT. TO SUPPORT FURTHER THE 
CALIBRATION AND POSITION DETERMINATION OF NASA AND OTHER AGENCY 
C-SAND RADAR SYSTEMS. AND TO PERFORM A SATELLITE-TO-SATELLITE 
TRACKING EXPERIMENT WITH THE ATS 6 SPACECRAFT USING AN S-BAND 
TRANSPONDER SYSTEM. THIS SYSTEM WAS ALSO USED FOR PERIODIC 
GEOS-C TELEMETRY DATA RELAY THROUGH ATS 6. TO SUPPORT FURTHER 
THE INTERCOMPARISON OF TRACKING SYSTEMS, TO INVESTIGATE THET 
SOLID EARTH DYNAMIC PHENOMENA THROUGH PRECISION LASER TRACKING. 
TO REFINE FURTHER ORBIT DETERMINATION TECHNIQUES AND DETERMINE 
INTERDATUM TIES AND GRAVITY MODELS. AND TO SUPPORT THE 
CALIBRATION AND POSITION DETERMINATION OF NASA-STON S-AND 
TRACKING STATIONS. 

------- GEOS 3. ANDERLE-


INVESTIGATION NAME-US NAVY DOPPLER SYSTEM
 

NSSDC ID- 75-027A-05 INVESTIGATIVE PROGRAM
 
CODE ER
 

-INVESTIGATION DISCIPLInE(S)
 

NAVIGATION
 
GEODESY
 

PERSONNEL
 
PI - R.J. ANDERLE USN/URFACE WEAPNS CTR
 

BRIEF DESCRIPTION 

THE DOPPLER TECHNIQUE OF TIMING AND MEASURING THE 
FREQUENCY SHIFT OF RADIO TRANSMISSIONS FROM A MOVING SPACECRAFT 
WAS USED TO OBTAIN DATA THAT FURTHER ESTABLISHED THE STRUCTURE 
OF THE EARTH'S GRAVITATIONAL FIELD THROUGH THE COMPARISON OF 
NEW WITH ESTABLISHED GEODETIC MEASUREMENTS. TWO TRANSMITTERS 
MERE OPERATED AT FREQUENCIES OF 162 AND 324 MHZ. THE DUAL 
FREQUENCIES WERE COHERENTLY RELATED AND UTILIZED IN CONJUNCTION 
WITH GROUND DOPPLER RECEIVING STATIONS TO OBTAIN PRECISION 
SATELLITE RANGE-RATE DATA. THE DUAL FREQUENCIES WERE GENERATED 
BY A HIGHLY STABLE OSCILLATOR DRIVING TUO FREQUENCY 
MULTIPLIERS. BOTH FREQUENCIES WERE USED SIMULTANEOUSLY TO 
PROVIDE COMPARISON DATA OF THE EFFECT Of THE IONOSPHERE ON THE 
SIGNALS, WHICH WERE TO CORRECT THE DATA FOR THIS ERROR SOURCE. 
THIRTEEN OR MORE FIXED GROUND RECEIVING STATIONS OPERATED BY 
THE U.S. NAVY DOPPLER TRACKING NETWORK (TRANET) AND 12 PORTABLE 
GEOCEIVERS OPERATED BY THE U.S. ARMY. U.S. NAVY, AND U.S. AIR
 
FORCE -- ALL UNDER THE DIRECTION OF THE DEFENSE MAPPING AGENCY 
(MA) -- ARE EXPECTED TO BE IN OPERATION. OBSERVATIONS MADE
 

FROM THREE OR MGRE KNOWN STATIONS ALLOWED DEDUCTION OF ORBITAL
 
PARAMETERS. RANGE-RATE DATA FROM EITHER THE FIXED STATIONS OR
 
THE GEOCEIVERS WERE ESTIMATED TO BE ACCURATE WITHIN 0.5 CMf/S.
 

--- 10$ 3,
GEOS GALICINAO...........
 

INVESTIGATION NARE- SAT ELLITE-TO-SATELLITE TRACKING 

NSSDC ID- 75-027A-06 INVESTIGATIVE PROGRAM
 

CODE ER 

INVESTIGATION DISCIPLINE(S)
 
NAVIGATION
 

PERSONNEL
 

PI - I.Y. GALICIAO NASA-GSFC
 

BRIEF DESCRIPTION I 
THE SATELLITE-TO-SATELLITE TRACKING (SST) SYSTEM USED 

CONSISTED OF -- (1) THE GROUND-BASED APPLICATION TECHNOLOGY 
SATELLITE RANGING EATSR) SYSTEM (MODIFIED FOR 
SATELLITi-TO-SATELLITE TRACKING). (2) THE WIDEBAND 
COMMUNICATION TRANSPONDER ON THE ATS 6 GEOSYNCHRONOUS
 
SPACECRAFT, AND (3) THE RANGING TRANSPONDER ON THE LOW-ORBITING 
SATELLITE.
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------- GEDS 3, JACKSON --------------------------------------- APPROXIMATELY HEMISPHERICAL COVERAGE AND A MINIMUM Of C-DB GAIN 

INVESTIGATION NAME- C-BAMD SYSTEM 


NSSDC 	1D- 75-027A-03 INVESTIGATIVE PROGRAM 

CODE ER 


INVESTIGATION DISCIPLINE(S) 

NAVIGATION 


PERSONNEL 

PI - E.B. JACKSON NASA-WFC 


BRIEF 	DESCRIPTION 

THE C-DAND TRANSPONDER SUBSYSTEM CONSISTED OF TWO 


TRANSPONDERS, ONE THE GEOS 2 NONCOHERENT TYPE AND THE OTHER A 

COHERENT C-BAND YPANSPONDER. THE NONCONERENT TRANSPONDER 

PROVIDED FOR RANGE AND ANGLE MEASUREMENTS, WHILE THE COHERENT 

TRANSPONDER PROVIDED FOR BOTH RANGE, RANGE-RATE. AND ANGLE 

MEASUREMENTS. BOTH TRANSPONDERS RECEIVED SIGNALS 
AT 5693 MHZ. 

THE COHERENT TRANSPONDER TRANSMITTED AT 5690 KHZ WHILE THE 

NONCOHERENT TYPE TRANSMITTED AT 5765 flHZ. EACH C-SAND 

TRANSPONDER TRANSMITTED ONE PULSE FOR EACH CODED GROUP OF 

PULSES TRANSMITTED BY A GROUND TRACKING C-BAND RADAR. 'TE
 
INTERNAL DELAY BETWEEN THE RECEIVED GROUND TRANSMITTED PULSE 

CODE AND THE TRANSPONDER TRANSMITTED PULSE WAS CALIBRATED PRIOR
 
TO LAUNCH. EACH TRANSPONDER (WHILE OPERATING SEPARATELY OR 

SIMULTANEOUSLY) OPERATED IN EITHER STANDBY OR OVERRIDE MODE.
 
IN STANDBY, THE RECEIVER BECAME OPERATIONAL AFTER APPROXIMATELY 

60 S OF INTERROGATION OR LONG ENOUGH FOR THE OUTPUT TUBE TO 

WARM 	Up- IN OVERRIDE. THE OUTPUT TUBE FILAMENT WAS ENERGIZED
 
BY THE EXTERNAL COMMAND AND THE WARM-UP DELAY CIRCUIT BYPASSED 

AFTER THE TUBE WARMED UP, THUS ALLOWING THE TRANSPONDER TO 

RESPOND IMMEDIATELY TO INTERROGATION SIGNALS. THIS OVERRIDE 

MODE REDUCED GROUND COMMAND REQUIREMENTS AND CONSERVED
 
SPACECRAFT POWER. 


------ -GEOS 3, PURD --


INVESTIGATION NAME- RADAR ALTIMETER SYSTEM 


NSSbC Ib- 75-C2?A-01 INVESTIGATIVE PROGRAM 

CODE ER 


INVESTIGATION DISCIPLINE(S) 


NAVIGATION 

GEODESY 


PERSONNEL 

pI - C.L. PURDY NASA-WFC 


BRIEF 	DESCRIPTION 

THE RADAR-ALTIMETER EXPERIMENT WAS THE HIGHEST PRIORITY 


EXPERIMENT ON GEOS 3. THE OBJECTIVES WERE TO DETERINE THE 

FEASIHILITY AND UTILITY OF A SPACEBORNE RADAR ALTIMETER FOR 

MAPPING THE TOPOGRAPHY OF THE OCEAN SURFACE WITH AN ABSOLUTE 

ACCURACY WITHIN 5-M, AND WITH A RELATIVE ACCURACY OF T TO 2 M, 

TO DETERMINE THE FEASIBILITY OF MEASURING THE DEFLECTION OF THE 

VERTICAL AT SEA. TO DETERMINE THE FEASIBILITY OF MEASURING WAVE 

HEIGHT, AND TO CONTRIBUTE TO THE TECHNOLOGY LEADING TO A FUTURE 

OPERATIONAL ALTIMETER-SATELLITE SYSTEM WITH A 10-CM MEASUREMENT
 
CAPABILITY. TO MEET THE EXPERIMENT OBJECTIVES, THE ALTIMETER 

HAD TWO DISTINCT DATA GATHERING MODES -- A LONG-PULSE ALTIMETRY
 
DATA MODE AND A SHORT-PULSE MODE. PERFORMANCE CAPABILITIES AND
 
OPERATING CHARACTERISTICS OF THE ALTIMETER DIFFERED FOR THE TWO 

MODES- BOTH MODES OPERATED- ON A 13-9-GHZ FREQUENCY, USED A 

PARABOLIC ANTENNA, HAD A MAXIMUM RANGE ACQUISITION TIME OF 6 S,
 
AND HAD AN ALTITUDE GRANULARITY OF PLUS OR MINUS 0.2 M. -
DIFFERING CHARACTERISTICS WERE -- (I) ALTITUDE DATA RATE FOR 
LONG PULSE WAS 2 READINGIS AND FOR SHORT PULSE 6 READING/S. AND 
(2) INPUT POWER FOR LONG PULSE WAS 50 W, FOR SHORT PULSE 100 W. 
THE BI0S 3 RADAR ALTIMETER HAD SEVERAL FEATURES IN COMMON WITH 
THE ALTIMETER USED ON THE SKYLAB SATELLITE. BUT HAD ADVANTAGES 
OVER THE SKYLAB ALTIMETER BECAUSE OF IMPROVED ACCURACY AND 
ABILITY TO OPERATE OVER EXTENDED AREAS FOR GREATER PERIODS OF 

TIME, THEREBY PROVIDING THE CAPABILITY TO EXAMINE THE EARIH 

OVER LONGER ARCS AND OBSERVE EXTENSIVE OCEAN AREAS.
 

------- GEOS 3, SALZERG ----------------

INVESTIGATION NAME- S-BAU4D TRACKING SYSTEM 


NSSDE 	1b- 75-027A-02 INVESTIGATIVE PROGRAM 


CODE ER 


INVESTIGATION DISCIPLINE(S)
 
NAVIGATION 


PERSONNEL 

PI - I.M. SALZBERG NASA-GSFC 


BRIEF 	DESCRIPTION 


THE S-BAND TRANSPONDER SUBSYSTEM PROVIDED METRIC TRACKING 

DATA 	 (RANGE, RANGE-RATE). IT TRANSMITTED TELEMETRY DATA BUT 

DID NOT RECEIVE COMMANDS. THE TRANSPONDER OPERATED IN THE 

FOLLOWING THREE MODES -- (1) SATELLITE-TO-SATELLITE TRACKING 

(SST) FROM THE ROSMAN OR EUROPEAN ATS GROUND STATIONS THROUGH 

ATS '6 TO GEOS 3 AND BACK. (2) DIRECT USB (DOPPLER ONLY) GROUND 

STATION TRACKING OF GEOS 3, AND (3) DIRECT GRARR GROUND STATION 

TRACKING OF GEOS 3. THE TRANSPONDER SUBSYSTEM CONSISTED OF A 

SINGLE-CHANNEL TRANSPONDER, A POWER AMPLIFIER, A DIPLEXER, ANO 

AN EARTH-VIEWING AND ATS-VIEWING ANTENNA SYSTEM. THE ANTENNAS 

WERE SELECTABLE BY GROUND COMMAND. THE EARTH-VIEWING ANTENNA 

FOR DIRECT TRACKING WITH THE US AND GRARR GROUND STATIONS HAD 


WITHIN 60 DEG OF THE SPACECRAFT I AXIS. THE SET ANTENNA SYSTEM 
CONSISTED OF AN IN-TRACK ARRAY THAT PROVIDED A 3-DE GAIN IN THE 
DIRECTION OF ATS FOR GEOS ASCENDING AND DESCENDING NODE PASSES, 
WHICH CROSSED THE EQUATOR WITHIN PLUS OR MINUS 26 DEGREES Of,
THE ATS SUBSATELLITE POINT. IN THE S$T OPERATION MODE, THE
 
INTERROGATION SIGNAL HAS FIRST TRANSMITTED AT C-BAND BY TE AT$
 
GROUND STATION TO THE ATS 6 SPACECRAFT. ATS 6 INSTRUMENTATION
 
COHERENTLY ALTERED THE SIGNAL, MAKING IT COMPATIBLE WITH THE
 
INPUT FREQUENCY (2069.1125 ME) OF THE S-BAND TRANSPONDER-ON
 

GEOS 3, AND TRANSMITTED THE SIGNAL TO GEOS 3- GEOS 3 THE,
 
AFTER TRANSLATING THE RECEIVED SIGNAL, RETRANSMITTED IT TO ATS
 
6 AS IF ATS 6 WERE ANOTHER GROUND STATION. ATS 6 THEN
 
RETRANSMITTED THE SIGNAL TO THE AT$ GROUND STATION AT C-BAND.
 
RANGE SUM AND RANGE-RATE SUM HERE OBTAINED BY COMPARING THE
 
INTERROGATION AND RESPONSE SIGNALS. THE S-BAND ON GEOS 3 6AS
 
ALSO TRACKED BY THE USE AND GRARR STDN STATIONS. CARRIER
 
FREQUENCIES (2069.1125 MHZ UP AND 2247 MHZ DOWN) WERE IDENTICAL
 
TO THOSE OF THE SST MODE'- COHERENT GRANE TRACEING WAS
 
ACCOMPLISHED VIA STANDARD GRARR RANGING SIDE TONES. USe
 
TRACKING CONSISTED ONLY OF COMERENT CARRIER DOPPLER TRACKING.
 
THE S-BAND TRANSPONDER WAS A SINGLE-CHANNEL TRANSPONDER,
 
THEREFORE. SIMULTANEOUS OPERATION WAS HOT PASSIBLE.
 

------- GEOS 3, STEPHANIDES
 

INVESTIGATION NAME- LASER CURE SYSTEM
 

NSSDC ID- 75-OZTA-04 INVESTIGATIVE PROGRAM
 
CODE ER
 

INVESTIGATION DISCIPLINE(S)
 

NAVIGATION
 
GEODESY
 

PERSONNEL
 
RI - C.C. STEPHANIDES NASA-GSFC
 

BRIEF 	DESCRIPTION
 
LASER CORNER REFLECTORS. COMPOSED OF 270 (MINIMUM) 35-MM
 

CURES. AND GROUND-BASED LASER SYSTEMS WERE USED TO OBTAIN
 
PRECISE SATELLITE TRACKING INFORMATION. THE APPLIED PHYSICS
 
LABORATORY PROVIDED THE LASER CUBE REFLECTOR PANELS. THE CUUES
 
WERE CONFIGURED ON THE LATERAL SURFACE OF A CONIC FRUSTUM. WITH
 
THE LATERAL SURFACE OF THE FRUSTUM ADJOINING THE BOTTOM,
 
EARTH-ORIENTED SURFACE OF THE SPACECRAFT AT A 45-DEG ANGLE. 
THE BASE OF THE FRUSTUM MEASURED APPROXIMATELY 0.9 METERS IN 
DIAN- WHEN ILLUMINATED BY A LASER LIGHT PULSE FROM THE GROUND. 
EACH RETROREFLECTOR CUBE IN THE ARRAY REFLECTED THE LIGHT RAY 
BACK TO A SPECIAL TELESCOPE RECEIVER ON THE GROUND. THE 
REFLECTED LIGHT WAS PICKED UP BY THE- TELESCOPE AND THE OPTICAL 
IMPULSES CONVERTED TO AN ELECTRICAL SIGNAL. A DIGITAL COUNTER 
RECORDED THE TIME WHEN THE LIGHT BEAM WAS RETURNED TO THE 
GROUND, THE TOTAL TRAVEL TIME OF THE LIGHT PULSES. FROM GROUND
 
TO SATELLITE AND BACK TO THE GROUND, MEASURED IHE DISTANCE TO
 
THE SATELLITE. THUS FORMING THE BASIS OF THE SATELLITE OPTICAL
 
LASER SYSTEM- THE FOLLOWING OBSERVATIONAL SYSTEMS ACQUIRED THE
 
NECESSARY DATA -- NASA/WALLOPS LASER RANGING SYSTEMS, SAO LASER
 
RANGING SYSTEMS. GSFC LASER RANGING SYSTEMS. AND OTHER NATIONAL
 
AND INTERNATIONAL LASER STATIONS AS DETERMINED

*..********* 	 G**********
 

SPACECRAFT COMMON NAME- GMS
 
ALTERNATE NAMES- GEOSTATION.METEOROL.SAT.
 

SSDC ID- 77-OSA
 

LAUNCHDATE- 07/14177 WEIGHT- 647. KG
 
LAUNCH SITE- CAPE CANAVERAL, UNITED STATES
 
LAUNCH VEHICLE- DELTA
 

SPONSORING COUNTRY/AGENCY
 
JAPAN NASDA
 
UNITED STATES NASA-OSTA
 

INITIAL ORBIT PARAMETERS 
ORBIT TYPE- GEOCENTRIC EPOCH DATE- 07/15/77 
ORBIT PERIOD- 1429.4 HIN INCLINATION- 0.0 DEG 
PERIAPSIS- 35531. XM ALT APOAPSIS- 35779. K ALT 

PERSONNEL
 

APM - R. KODA3RA NATL SATELL DEV AGCY
 
PS - JMA STAFF JAPANESE HELEOROL AGCY 

BRIEF 	DESCRIPTION
 
THE GEOSTATIONARY METEOROLOGICAL SATELLITE (GHMS) 15
 

JAPAN'S CONTRIBUTION TO THE INTERNATIONAL GARP (GLOBAL
 
ATMOSPHERIC RESEARCH PROGRAM>. ESA, USSR, USA, AND JAPAN PLAN
 
TO PROVIDE GEOSTATIONARY SATELLITES FOR THIS PROGRAM. AND THE
 
USA AND UR PROVIDE POLAR, SUN-SYNCHRONOUS SATELLETES. ONE
 
MAJOR OBJECTIVE OF GARP IS TO OBTAIN SYNOPTIC GLOBAL
 
METEOROLOGICAL DATA SETS FOR ONE YEAR'S DURATION (TO INCLUDE
 
TWO OPTIMIZED OBSERVING PERIODS OF A FE4 WEEKS EACH). THESE
 
DATA SERVE AS RAW MATERIAL TO OPTIMIZE COMPUTER MODELS FOR
 
METEOROLOGICAL PREDICTION. IT IS HOPED THAT DETERMINATION CAN
 
BE MADE OF THE TIME LIMITATION FOR SHORT-TERM MODELING. THIS
 
SPACECRAFT WAS ROUGHLY CYLINDRICAL WITH A HEIGHT OF 345 CM ANO
 
DIAMETER OF 216 CM. THE CVLINDRICAL SURFACE IS COVERED WITH
 
SOLAR CELLS WHICH CAN PROVIDE 225 W. THE SATELLITE HAS
 
SPIN-STABILIZED WITH A DESPUN EARTH-POINTING ANTENNA. THE
 
SATELLITE WAS POSITIONED NEAR 140 DEG E AND DESIGNED TO OPERATE
 
FOR 5 YEARS.
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SPACE ENVIRONMENT MONITOR (SEM) SYSTEM TO MEASURE POTON. 
-I----GMS, JIMA STAFF ---------------------------------------- ELECTRON, AND SOLAR X-RAY FLUXES AND MAGNETIC FIELDS- THE 

CYLINDRICALLY SHAPED SPACECRAFT MEASURED 190.5 CM IN DIAMETER 
INVESTIGATION NAME- VISIBLE AND INFRARED SPIN-SCAN AND 230 C IN LENGTH. EXCLUSIVE OF A MAGNETOMETER THAT EXTENDED 

RADIOMETER (VISSR) AN ADDITIONAL 83 CM BEYOND THE CYLINDER SHELL. THE PRIMARY 
STRUCTURAL MEMBERS WERE A HONEYCOMBED EQUIPMENT SHELF AND 

ESSDC ID-- 77-06SA-01 INVESTIGATIVE PROGRAM THRUST TUBE. THE VISSR TELESCOPE WAS MOUNTED ON THE EQUIPMENT 
APPLICATIONS SATELLITE SHELF AND VIEWED THE EARTH THROUGH A SPECIAL APERTURE IN THE 

SPACECRAFT'S SIDE. A SUPPORT STRUCTURE EXTENDED RADIALLY FROM 
INVESTIGATION DISCIPLINEES) THE THRUST TUBE AND WAS AFFIXED TO THE SOLAR PANELS, WHICH 
METEOROLOGY FORMED ETHE BTER WALLS OF THE SPACECRAFT AND PROVIDED THE 

PRIMARY SOURCE OF ELECTRICAL POWER. LOCATED I A THE 
PERSONNEL AHNULUS-SHAPED SPACE BETWEEN THE THRUST TUBE AND THE SOLAR 

PI - JA STAFF JAPANESE METEOROL AGCY PANELS WERE STATIONKEEPING AND DYNAMICS CONTROL EQUIPHENT, 
BATTERIES, AND MOST OF THE SEN EQUIPMENT. PROPER SPACECRAFT 

BRIEF DESCRIPTION ATTITUDE AND SPIN RATE (APPROXIMATELY 100 RPM) WERE MAINTAINED 
THE VISIBLE IR SPInI-SCANI RADIOMETER (VISSR) WAS SIMILAR BY TWO SEPARATE SETS OF JET THRUSTERS MOUNTED AROUND THE 

- TO VISSR EXPERIMENTS ON OTHER DARP (GLOBAL ATMOSPHERIC RESEARCH SPACECRAFT'S EQUATOR AND ACTIVATED BY GROUND COMMAND. THE 
PROGRAM) SATELLITES SUCH AS GOES 1. IT MADE BOTH MIGHT (IR SPACECRAFT USED BOTH UHF-BAND AND S-BAND FREQUENCIES IN ITS 
NC.S TO 12.5 MICROMETERS) AND DAY IR PLUS VISIBLE (.5 TO -75 TELEMETRY AND COMMAND SUBSYSTEM- A LOW-POWER VHF TRANSPONDER 
MICROMETERS) PHOTOMETRIC OBSERVATIONS OF THE SUBSATELLITE AREA PROVIDED TELEMETRY AND COMMAND DURING LAUNCH AND THEN SERVED AS 
AT 3C MIN INTERVALS. REAL-TIME TRANSMISSION WAS AVAILABLE TO A BACKUP FOR THE PRIMARY SUBSYSTEM ONCE THE SPACECRAFT HAD 
THE DATA ACQUISITION STATION IN JAPAN, WITH ADDITIONAL DATA ATTAINED SYNCHRONOUS ORBIT. 
TRANSMISSION 10 OTHER METEOROLOGICAL USERS AS NEEDED. 

------- GOES 1, NESS STAFF ..... 
-------GMS . J MA STAFF ---------------------------------------- -

INVESTIGATION NAME- VISIELE-INFRARED SPIN-SCAN RADIOMETER 
INIVESTIGATION NAME- WEATHER COMMUNICATIONS FACILITY (VSSSR) 

NSSDC ID- 77-Do5A-03 INVESTIGATIVE PROGRAM NSSC ID- ?5-1OA-G1 INVESTIGATIVE PROGRAM 
APPLICATIONS SATELLITE OPERATIONAL WEATHER OBSERVATIONS 

INVESTIGATIDON DISCIPLINEES) INVESTIGATION DISCIPLINE(S) 
COMMUNICATIONS METEOROLOGY 
MtTEOROLOG? 

PERSONNEL 
PERSGNNEL PI - NESS STAFF ROAA-NESS 

PI - JMA STAFF JAPANESE METEOROL AGCY 01 - W.E. SHENK NASA-GSFC 

BRIEF DESCRIPTION BRIEF DESCRIPTION 
THE GS INCLUDES A COMMUNICATIONS FACILITY- THE THE VISIBLE INFRARED SPIN SCAN RADIOMETER (VISSR) FLOWN 

OBJECTIVES OF THIS EQUIPMENT ARE (1) TO COLLECT AND RELAY ON GOES I PROVIDED DAYINIGHT OBSERVATIONS OF CLOUDCOVER AND 
WEATHER OBSERVATIONS FROM REMOTE STATIONS, INCLUDING BUOYS. EARTHICLOUD RADIANCE TEMPERATURE MEASUREMENTS FROM A 
SHIPS- AND UNMA4NEP STATIONS, AND X) TO TRANSMIT WEATHER SYNCHRONOUS. SPIN-STABILIZED. GEOSTATIONARY SATELLITE FOR USE 
INFORMATIOh AND ANALYSES FROM THE CENTRAL WEATHER FACILITY TO IN OPERATIONAL WEATHER ANALYSIS AND FORECASTING. THE 
OTHER WEATHER STATIONS. TWO-CHANNEL INSTRUMENT WAS ABLE TO TAKE BOTH FULL AND PARTIAL 

-M-----GM. IOOH-O ---------------------------------------------
PICTURES OF THE EARTH'S DISK. THE INFRARED CHANNEL (10.5 TO 
12.6 MICROMETERS) AND THE VISIBLE CHANNEL (0.55 TO U.70 
MICROMETER) USED A COMMON OPTICS SYSTEM. INCOMING RADIATION 

INVESTIGATION NAME- SPACE ENVIRONMENT MONITOR (SE) WAS RECEIVED BY AN ELLIPTICALLY-SHAPED SCAN MIRROR AND 
COLLECTED BY A RITEHEY-EHRETIEN OPTICAL SYSTEM. THE SCAN 

HSSDC ID- 77-065A-52 INVESTIGATIVE PROORAM MIRROR WAS SET AT A NOMINAL ANGLE OF 45 BEG TO THE WISR 
APPLICATIONS SATELLITE OPTICAL AXIS. WHICH WAS ALIGNED PARALLEL TO THE SPIN AXIS OF 

THE SPACECRAFT. THE SPINNING MOTION OF THE SPACECRAFT 
INVESTIGATION oISCIPLINE(S) (APPROXIMATELY 100 RPM) PROVIDED A WEST-TO-EAST SCAN MOTION 
PARTICLES AND FIELDS 6HEN THE SPIN AXIS OF THE SPACECRAFT WAS ORIENTED PARALLEL WITH 

THE EARTH'S AXIS. THE LATITUDINAL SCAN WAS ACCOMPLISHED BY 
PERSONNEL SEQUENTIALLY TILTING THE SCANNING MIRROR NORTH TO SOUTH AT THE 

PE - T. KOBUO METEOROL RES INST COMPLETION OF EACH SPIN. A FULL PICTURE TOOK 18.2 NIN TO 

COMPLETE AND ABOUT 2 MIN TO RETRACE. DURING EACH SCAN, THE 
eRIEF'DESCRIPTION FIELD OF VIEW OH THE EARTH WAS SWEPT BY A LINEAR ARRAY OF EIGHT 

THE SPACE ENVIRONMENI MONITOR (SEM) EXPERIMENT OBSERVES VISIBLE-SPECTRUM DETECTORS EACH WITH A GROUND RESOLUTION OF 
THE IN SITU CHARGED PARTICLE ENVIRONMENT. SOLAR PROTONS (j TO 0.9 KM AT ZERO NADIR ANGLE. A MERCURY-CADMIUM TELLURIDE 
500 MEV), ALPHA PARTICLES (8 TO 390 REV) AND SOLAR E LECTRGNS DETECTOR SENSED THE INFRARED PORTION OF THE SPECTRUM WITH A 
'(GREATER THAN 2 MEV) ARE DISCRIMINATED. AND THEIR RESPECTIVE HORIZONTAL RESOLUTION OF APPROXIMATELY 8 KM AT ZERO NADIR 
ENERGIES MONITORED BY MEANS OF A NUMBER OF SORID-STATE ANGLE. THE INFRARED PORTION OF THE DETECTOR MEASURED RADIANCE 
DETECTORS. TEMPERATURES BETWEEN 180 AND 315 K WITH A PROPOSED SENSITIVITY 

BETWEEN 0.4 AND 1.4 K. THE VISSR OUTPUT WAS DIGITIZED AND 
4**4**4kk*k*k*&*4**4k** GOES *****k***k**********k*** TRANSMITTED TO THE NATIONAL OCEANOGRAPHIC AND ATMOSPHERIC 

ADMINISTRATION (NOAA) COMMAND DATA ACQUISITION STATION (EDA), 
WALLOPS ISLAND. VA. THERE THE SIGNAL WAS FED INTO A 'LINE-

SPACECRAFT COMMON NAME- GOES 1 STRETCHER' WHERE IT WAS STORED AND TIME-STRETCHED FOR 
ALTERNATE NAMES- SRS-C, GOES-A TRANSMISSION SACK TO THE SATELLITE AT REDUCED BANDWIDTH FOR 

RE-BROADCAST TO DATA UTILIZATION STATIONS (DUS). THE VISSR 
SSDC I0- 75-lVA DATA. AS WITH ALL OPERATIONAL TYPE DATA. WERE HANDLED BY NOAA 

AND THE MAJORITY OF DATA WERE ARCHIVED IY THE ENVIRONMENTAL 
LAUNCH DATE- 10/16,75 WEIGHT- 631. KG DATA SERVICE. SATELLITE DATA SERVICE BRANCH, SUOTLAND. MD. 

LAUNCH SITE- CAPE CANAVERAL, UNITED STATES 
LAUNCH VEHICLE- DELTA ------- GOES 1, NESS STA$F 

SPONSORING COUNTRY/AGENCY INVESTIGATION NAME- METEOROLOGICAL DATA COLLECTION AND 
UNITED STATES NOAA-NESS TRANSMISSION SYSTEM 

UNITED STATES NASA-OSTA 
NSSDC ID- 75-IGOA-05 INVESTIGATIVE PROGRAM 

INITIAL ORBIT PARAMETERS OPERATIONAL WEATHER OBSERVATIONS 
ORBIT TYPE- GEOCENTRIC EPOCH DATE- 10117/75 

ORBIT PERIOD- 1412-0 MIN INCLINATION- 1.0 DEG INVESTIGATION DISCIPLINE(S) 
PERIAPSIS- 34165. KM ALT APOAPSIS- 36458. KM ALT METEOROLOGY 

PERSONNEL PERSONNEL 
.G - A.J. CERVENKA NASA HEADQUARTERS PI - NESS STAFF NOAA-NESS 

PM - R.H. PICKARD NASA-GSFC 

PS - W.E. SHRENK ASA-GSFC BRIEF DESCRIPTION 
THE PETEOROLOGICAL DATA COLLECTION AND TRANSMISSION 

BRIEF DESCRIPTION SYSTEM WAS AN EXPERIMENTAL COMMUNICATIONS AND DATA HANDLING 
GOES 1 (SMS-C) WAS A NASA-DEVELOPED, NOAA-OPERATED SYSTEM DESIGNED TO RECEIVE AND PROCESS METEOROLOGICAL DATA 

SPACECRAFT. THE SPIN-STABILIZED, EARTH-SYNCHRONOUS SPACEC-FT COLLECTED FROM REMOTELY LOCATED EARTH-BASED DATA COLLECTION 
CARRIED C1) A VISIBLE INFRARED, SPIN SCAN RADIOMETEP (VISSR) TO (OBSERVATION) PLATFORMS (DCp>. THE COLLECTED DATA WERE 
PROVIDE HIGH-QUALITY DAY AND NIGHT CLOUDCOVER DATA AND TO TAKE RETRANSMITTED FROM THE SATELLITE TO SMALL, GROUND-BASED. 

RADIANCE TEMPERATURES OF THE EARTH/ATMOSPHERE SYSTEM, (2) A REGIONAL DATA UTILIZATION CENTERS- DATA ;ROM UP TO 10,000 DCP 
METEOROLOGICAL DATA COLLECTION AND TRANSMISSION SYSTEM TO RELAY STATIONS WERE HANDLED BY THE SYSTEM. THE SYSTEM ALSO ALLOWED 
PROCESSED DATA FROM CENTRAL WEATHER FACILITIES TO SMALL FOR THE RETRANSHISSION OF NARROW-BAND (WEFAX TYPE) DAIA FROM 
APT-EQUIPPED REGIONAL STATIONS AND TO COLLECT AND RETRANSMIT CENTRALIZED WEATHER FACILITIES TO SMALL, GROUND-BASED APT 
DATA FROM REMOTELY LOCATED EARTH-BASED PLATFORMS, AND (3) A AECEIVER STATIONS. THIS COHMUNICATIONS SYSTEM OPERATED ON 
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S-BAND FREQUENCIES. THE KIHIMUR DATA COLLECTION SYSTEM FOR ONE INITIAL ORBIT PARAMETERS 
SMALL METEOROLOGICAL SATELLITE CONSISTED OF APPROXIMATELY 350 ORBIT TYPE- GEOCENTRIC EPOCH DATE- C6/21/77 
DCP STATIONS FOR CONTACT IN A 6-H PERIOD. THE TOTAL AMOUNT OF ORBIT PERIOD- 1436. HIN INCLINATION- 0.8 DEG 
DATA COLLECTED DURING THE 6-H PERIOD WAS BETWEEN 350K AND 600K PERIAPSIS- 35266. MM ALT APOAPSIS- 36304. KM ALT 
BITS, DEPENDING ON THE CODING TECHNIQUES. DATA RECEIVED FROM 
INDIVIDUAL STATIONS VARIED FROM 53 TO 3000 BITS, DEPtNDING ON PERSONNEL
 
THE TYPES AND VARIETIES OF SENSORS USED AT AN INDIVIDUAL DCP MG - A.J. CERVENKA NASA HEADQUARTERS
 
STATION. PH - R.H. PICKARD NASA-GSFC
 

PS - W.E. SHENK NASA-G$FC 
---- - GOES 1, WILLIAMS- - - - - - . . . . . . 

BRIEF DESCRIPTION 
INVESTIGATION NAME- ENERGETIC PARTICLE MONITOR GOES 2 IS A NASA-DEVELOPEb, OAA-OPCRATEb SPACECRAFT. 

THE SPIN-STABILIZED. EARTH-SYNCURONOUS SPACECRAFT CARRIES (1) A 
NSSDC ID- 75-1OA-02 INVESTIGATIVE PROGRAM VISIBLE-INFRARED SPIN-SCAN RADIOPETER (VISSR) TO PROVIDE 

OPERATIONAL ENVIRON. MONITORING HIGH-QUALITY DAY/NIGHT CLOUDCOVER DATA AND TO TAKE RADIANCE 
TEMPERATURES OF THE EARTH/ATMOSPHERE SYSTEM, (2) A 

INVESTIGATION DISCIPLINE(S) METEOROLOGICAL DATA COLLECTION AND TRANSMISSION SYSTEM TO RELAY 

PARTICLES AND FIELDS 'PROCESSED DATA FROM CENTRAL WEATHER FACILITIES TO SMALL 
ApT-EQUIPPED REGIONAL STATIONS AND To COLLECT AND RETRANSMIT 

PERSONNEL DATA FROM REMOTELY LOCATED EARTH-BASED PLATFORMS. AND (3) A 
PI - D.J. WILLIAMS HOAA-ERL SPACE ENVIRONMENT MONITOR (SEM) SYSTEM 70 MEASURE PROTON, 
01 - H.M. SAUER FOA-EREL ELECTRON, AND SOLAR X-RAY FLUXES AND MAGNETIC FIELDS. THE 

CYLINDRICALLY-SHAPED SPACECRAFT MEASURES 190.5 CH IN DIAM AND 
BRIEF DESCRIPTION 230 CN IN LENGTH. EXCLUSIVE OF A MAGNETOMETER THAT EXTENDS AN 

A NUMBER OF SEPARATE SILICON SOLID-STATE DETECTORS, EACH ADDITIONAL AS CM BEYOND THE CYLINDER SHELL. THE PRIMARY 
HAVING A TAILORED MODERATOR THICKNESS AND A SEPARATE STRUCTURAL MEMIERS ARE A HONEYCOMBED EQUIPNENT SHELF AND THRUST 
ELECTRONICS UNIT FOR PULSE AMPLIFICATION AND PULSE-HEIGHT TUBE. THE VISSR TELESCOPE IS MOUNTED ON THE EQUIPMENT SHELF 
DISCRIMINATION. WERE USED TO OBTAIN PARTICLE-TYPEENERGY AND VIEWS THE EARTH THROUGH A SPECIAL APERTURE IN THE 
MEASUREMENTS. SEVEN CHANNELS MEASURED PROTONS IN THE RANGE 1 SPACECRAFT'S SIDE. A, SUPPORT STRUCTURE EXTENDS RADIALLY OUT 
TO 50 REV. SIX CHANNELS MEASURED ALPHA PARTICLES IN THE RANGE FROM THE THRUST TUBE AND IS AFFIXED TO THE SOLAR PANELS. WHICH 

.4 TO 400 MEV. ONE CHANNEL MEASURED ELECTRONS GREATER THAN 2.Z FORM THE OUTER WALLS OF THE SPACECRAFT ANO PROVIDE THE PRIMARY 
MEW. SOURCE OF ELECTRICAL POWER. LOCATED IN THE ANNULUS-SHAPED 

SPACE BEYEEN THE THRUST TUBE AND THE SOLAR PANELS ARE 
----- GOES 1, WILLIAMS -------------------------- ------- STATIONKEEPING AND DYNAMICS CONTROL EQUIPMENT, BATIERIES. AND 

MOST OF THE SEN EQUIPMENT. PROPER SPACECRAFT ATTITUDE AND SPIN 
INVESTIGATION NAME- SOLAR X-RAY MONITOR RATE (APPROXIMATELY 100 RPM) ARE MAINTAINED BY TWO SEPARATE 

SETS OF JET THRUSTERS MOUNTED AROUND THE SPACECRAFT'$ EQUATOR 
NSSDC ID- 75-IUOA-O INVESTIGATIVE PROGRAM AND ACTIVATED BY GROUND COMMAND- THE SPACECRAFT USES BOTH 

OPERATIONAL ENVIRON. MONITORING UHF-BAND AND S-AND FREQUENCIES IN ITS TELEMETRY AND COMMAND 

SUBSYSTEM. A LOW-POWER VHF TRANSPONDER PROVIDES TELEMETRY AND 
INVESTIGATION DISCIPLINECS) COMMAND DURING LAUNCH AND THEN SERVES AS A BACKUP FOR THE 

SOLAR PHYSICS PRIMARY SUBSYSTEM ONCE THE SPACECRAFT HAS ATTAINED SYNCHRONOUS 

ORBIT. 
PERSONNEL
 

PI - D.J. WILLIAMS NOAA-ERL ------- GOES 2, NESS STAFF-----------
01 - R.F. DONNELLY HOAA-ERL
 

INVESTIGATION NAME- VISIBLE-INFRARED SPIN-SCA'RADIOMETER
 
BRIEF DESCRIPTION (VISSR)
 

THE X-RAY COUNTER WAS COMPOSED OF A COLLIMATOR. TWO
 
IONIZATION CHAMBERS. AND TWO ELECTROMETERS. A SMALL ANGULAR NSSDC ID- 77-04BA-01 INVESTIGATIVE PROGRAM 
APERTURE WAS CHOSEN FOR THE TELESCOPE COLLIMATOR, WHICH WAS OPERATIONAL WEATHER OBSERVATIONS 
MOUNTED SO THAT THE DECLINATION OF ITS AXIS COULD BE CONTROLLED 
BY GROUND COMMAND TO INSURE THAT THE SUN WAS VIEWED BY THE INVESTIGATION DISCIPLINE(S)
 
TELESCOPE ONCE DURING EVERY VEHICLE ROTATION. ONE ION CHAMBER METEOROLOGY
 
WAS FILLED WITH ARGON AT I ATM FOR DETECTION OF 1- T0 8-A x
 
RAYS AND HAD A 5-AIL BERYLLIUM WINDOW TO EXCLUDE X RAYS OF PERSONNEL
 
LONGER WAVELENGTHS. THE OTHER CHAMBER WAS FILLED WITH XENON PI - N NOAA-NESS
AT NESS STAFF 
1.5 TO 2 ATM AND HAD A 50-NIL BERYLLIUM WINDOW FOR MEASUREMENTS OF - W.E. SHENK NASA-GSFC 
OF X RAYS IN THE WAVELENGTH RANGE 0.5- TO 3-A. 

BRIEF DESCRIPTION 
----- GOES I, WILLIAMS --------------- THE VISIBLE INFRARED SPIN SCAN RADIOMETER (VISSR> FLOWN 

ON GOES 2 IS CAPABLE OF PROVIDING BOTH DAY AND NIGHT 
INVESTIGATION NAME- MAGNETIC FIELD MONITO OBSERVATIONS OF CLOUD COVER AND EARTH/CLOUD RADIANCE 

TEMPERATURE MEASUREMENTS FROM A SYNCHRONOUS, SPIN-STABILIZED, 
NSSDC ID- 75-10OA-04 INVESTIGATIVE PROGRAM DEOSTATIONARY SATELLITE FOR USE IN OPERATIONAL WEATHER ANALYSIS 

OPERATIONAL ENVIRON, MONITORING AND FORECASTING. THE TWO-CHANNEL INSTRUMENT IS ABLE TO TAKE 
BOTH FULL AND PARTIAL PICTURES OF THE EARTHS DISK. BOTH THE 

INVESTIGATION DISCIPLINE(S) INFRARED CHANNEL (10.S TO 12.5 MICROMETERS) AND THE VISIBLE 
PARTICLES AND FIELDS CHANNEL (0.55 TO 0.75 MICRON) USE A COMMON OPTICS SYSTEM. 
MAGNETOSPHERIC PHYSICS INCOMING RADIATION IS RECEIVED BY AN ELLIPTICALLY-SHAED SCAN 

MIRROR AND COLLECTED BY A RICHEY-CHRETIEN OPTICAL SYSTEM. THE 
PERSONNEL SCAN MIRROR IS SET AT A NOMINAL ANGLE OF 5 DEG TO THE VISSR 

PC - D.J. WILLIAMS NOAA-ERL OPTICAL AXIS. WHICH IS ALIGNED PARALLEL TO THE SPIN AXIS OF THE 
01 - J.N- BARFIELD NOAA-ERL SPACECRAFT. THE SPINNING MOTION OF THE SPACECRAFT 

(APPROXIMATELY 100 RPM) PROVIDES A WEST-TO-EAST SCAN MOTION 
BRIEF DESCRIPTION WHEN THE SPIN AXIS OF THE SPACECRAFT IS ORIENTED PARALLEL WITH 

A SHORT BOON DEPLOYED (ABOUT .61 N) SIAXIAL, CLOSED-LOOP. THE EARTH'S AXIS. THE LATITUDINAL SCAN IS ACCOMPLISHED BY 
FLUXGATE HAGNETOMETER WITH ONE SENSOR ALIGNED PARALLEL TO THE SEQUENTIALLY TILTING THE SCANNING MIRROR NORTH TO SOUTH AT THE 
SPACECRAFT SPIN AXIS AND THE OTHER PERPENDICULAR TO THIS AXIS COMPLETION OF EACH SPIN. A FULL PICTURE TAKES 18.2 HIN TO 
MEASURED THE MAGNETIC FIELD AT SYNCHRONOUS ALTITUDE. EACH COMPLETE AND ABOUT Z HIN TO RETRACE- DURING EACH SCAN, EIGHT 
SENSOR HAD A SELECTABLE RANGE (.50. 100. 200. OR 400 GAMMAS), VISIBLE-SPECTRUM DETECTORS SWEEP THE EARTH, WITH A GROUND 
AN OFFSET FIELD CAPABILITY (PLUS OR MINUS .1200 GAMMAS IN RESOLUTION OF 0.9 KM AT ZERO NADIR ANGLE. A MERCURY-CADMIUM 
40-GANA STEPS), AND AN IN-FLIGHT CALIBRATION CAPABILITY. TELLURIDE DETECTOR SENSES THE INFRARED PORTION'OF THE SPECTRUM 

WITH A HORZ2ONTAL RESOLUTION OF APPROXIMATELY 9 KM AT ZERO 
******* GOES *...***** ....... ************ NADIR ANGLE- THE INFRARED PORTION OF THE DETECTOR MEASURES 

RADIANCE TEMPERATURES BETWEEN 180 AND 315 DEG K WITH A PROPOSED 
SENSITIVITY BETWEEN 0.4 AND 1-4 K_ THE VISSR OUTPUT IS 

SPACECRAFT COMMON NAME- GOES 2 DIGITIZED AND TRANSMITTED TO THE HOAA COMMAND DATA ACQUISITION 
ALTERNATE NAMES- GOES-B STATION, WALLOPS ISLAND, VA. THERE THE SIGNAL IS FED INTO A 

'LINE STRETCHER,' WHERE IT IS STORED AND TIME-STRETCHED FOR 
RSSC Ib- 77-048A TRANSMISSION BACK TO THE SATELLITE AT REDUCED BANDWIDTH FOR 

REBROADCAST TO APT USER STATIONS. AS WITH ALL OPERATIONAL TYPE 
LAUNCH DATE- 06/16/77 WEIGHT- 294. KG DATA. THE VISER DATA ARE HANDLED BY NOAA AND EVENTALLY SENT TO 
LAUNCH SITE- CAPE CANAVERAL, UNITED STATES THE NATIONAL CLIMATIC CENTER AT ASHEVILLE, NORTH CAROLINA, FOR 
LAUNCH VEHICLE- DELTA ARCHIVING.
 

SPONSORING COUNTRY/AGENCY ------- GOES 2. NESS STAFF-

UNITED STATES NOAA-ESS
 
UNITED STATES NASA-OSTA INVESTIGATION NAME- METEOROLOGICAL DATA COLLECTION AND
 

TRANSMISSION SYSTEM
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------- 

------- 

NSSDC ID- 77-040A-5 INVESTIGATIVE PROGRAM CALIBRATION CAPABILITY.
 
OPERATIONAL WEATHER 	OBSERVATIONS
 

INVESTIGATION DISCIPLINE(S)
 
METEOROLOGY
 

PERSONNEL 
PI - NESS STAF 4OAA-NESS 

BRIEF 	DESCRIPTION
 
THE METEOROLOGICAL DATA COLLECTION AND TRANSMISSION 


SYSTE4 IS AN EXPERIMENTAL COMMURICATIONS AND DATA HANDLING 


SYSTEM DESIGNED TO RECEIVE AND PROCESS METEOROLOGICAL DATA 

COLLECTED FROM REDOTELI LOCATED EARTH-BASED DATA COLLECTION
 
(OBSERVATION) PLATFORMS (0Cp). THE COLLECTED DATA ARE 

RETRANSMITTED FROM THE SATELLITE TO SMALL. GROUND-BASED, 

REGIONAL DATA UTILIZATION CENTERS. DATA FROM UP TO 10COO ECP 

STATIONS CAN BE HANDLED BY THE SYSTEM. THE SYSTEM ALSO ALLOWS
 
FOR THE RETRANSMISSION OF NARROU-RAND (WEFAX TYPE) DATA FROM 

CENTRALIZED WEATHER FACILITIES TO EXISTING SMALL. GROUND-BASED 

APT RECEIVING STATIONS. THIS COMMUNICATIONS SYSTEM OPERATES ON 

S-BAND FREQUENCIES. THENMINIMUM DATA COLLECTION SYSTEM FOR ONE 

SMALL METEOROLOGICAL SATELLITE CONSISTS OF APPROXIMATELY 3500
 
DEP STATIONS TO BE CONTACTED IN A 6-H PERIOD. THE TOTAL AMOUNT 

OF DATA COLLECTED DURING THE 6-H PERIOD IS BETWEEN 35BK AND 


600K 	 BITS, DEPENDING ON THE CODING TECHNIQUES. DATA RECEIVED 

FROM INDIVIDUAL STATIONS VARIES FROM SC TO 3000 RITS. DEPENDING 

ON THE TYPE AND VARIETY OF SENSORS USED AT AN INDIVIDUAL DCP
 
STATION. 


GOES 2. WILLIAMS --------------


INVESTIGATION NAME-	 ENERGETIC PARTICLE MONITOR 


N SOC 	 ID- 77-C48A-02 INVESTIGATIVE PROGRAM 
OPERATIONAL ENVIRON. MONITORING 

INVESTIGATION DISCIPLINE(S) 

PARTICLES AND FIELDS 


PERSONNEL 
P1 - D.J. WILLIAMS NOAA-ERL 

BRIEF 	DESCRIPTION 

A NUMBER OF SEPARATE SILICON SOLID-STATE DETECTORS. EACH 

WITH A TAILORED MODERATOR THICKNESS AND A SEPARATE ELECTRONICS 
UNIT FOR PULSE AMPLIFICATION AID PULSEHEIGHI DISCRIMINATION. 
ARE USED TO OBTAIN THE FOLLOWING PARTICLE TYPE AND ENERG1 
MEASUREMENTS -- SEVEN CHANNELS MEASURE PROTONS IN THE RANGE I 
TO 500 REV. SIX CHANNELS MEASURE ALPHA PARTICLES IN THE RANGE 4 
To 400 MEV, AND ONE CHANNEL MEASURE ELECTRONS GREATER THAN 2.8 
MEV. 

GOES 2. WILLIAMS ---------------

INVESTIGATION NAME-	 SOLAR X-RAY MONITOR 


NSSDC ID- 77-046A-03 INVESTIGATIVE PROGRAM 

OPERATIONAL ENVIRON. MONITORING 


INVESTIGATION DISCIPLINE(S) 

X-RAY ASTRONOMY
 

SOLAR PHYSICS 


PERSONNEL 

PI - D.J. IWILLIAS NOAA-ERL 


01 -	 .F. DONNELLY NOAA-ERL 

BRIEF DESCRIPTION 

THE X-RAY COUNTER WAS COMPOSED OF A COLLIMATOR, TWO 
IONIZATION CHAMBERS. AND TWO ELECTROMETERS. A SMALL ANGULAR 

APERTURE WAS CHOSEN FOR THE TELESCOPE COLLIMATOR, WHICH WAS 

MOUNTED SO THAT THE DECLINATION OF I1S AXIS CAR BE CONTROLLED
 
PY GROUND COMMAND TO INSURE THAT THE SUN IS VIEWED BY THE 

TELESCOPE ONCE DURING EVERY VEHICLE ROTATION. ONE ION CHAMBER 


WAS FILLED 'ITH ARGON AT 1 ATM FOR DETECTION OF 1- TO 8-A Y 

RAYS AND HAS A 5-MIL BERYLLIUM WINDOW TO EXCLUDE X RAYS OF
 
LONGER WAVELENGTHS. THE OTHER CHAMBER WAS FILLED WITH XENO AT 

1.5 TO 2 ATM, AND HAD A SO-NIL BERYLLIUM WINDOW FOR MEASUREMENT 

OF X RAYS IN THE WAVELENGTH RANGE 0.5-TO 3-A. 


GOES-------2, WILLIAMS--------------

INVESTIGATION NAME-	 MAGNETIC FIELD MONITOR 


NSSDC 	 I0- 77-C48A-04 INVESTIGATIVE PROGRAM 

* OPERATIONAL ENVIRON. MONITORING 

INVESTIGATION DISCIPLINE,(S) 


MAGNETOSPHERIC PHYSICS 


PERSONNEL 

PI - O.J. WILLIA4S NOAA-ERL 

01-- J.. GARFIELD NOAA-ERL 

01 - B.H. SAUER NOAA-ERL 


BRIER 	DESCRIPTION 


THE MAGNETOMETER IS A BIAXIAL, CLOSED-LOOP, FLUXGATE, 

MAGNETOMETER WITH THE TWO SENSORS ALIGNED AT RIGHT ANGLES TO 

ONE ANOTHER. AFTER MOUNTING ON A SHORT BOOM (ABOUT .61 MI ONE 

SENSOR IS ALIGNED PARALLEL TO THE SPACECRAFT SPIN AXIS AND THE 

OTHER PERPENDICULAR TO THIS AXIS. EACH SENSOR HAS A SELECTABLE 

RANGE (S). lO, 20O OR 40C GAOMAS). AN OFFSET FIELD CAPABILITY 

(PLUS OR MINUS 1200 GAMPAS IN 40-GAMMA STEPS). AND AN IN-FLIGHT 


SPACECRAFT COMMON NAME- GOES 3
 
ALTERNATE NAMES- 10952
 

NSSDC 1D- 78-062A
 

LAUNCH DATE- 06/16/78 WEIGHT- 294. KG
 
LAUNCH SETE- CAPE CANAVERAL. UNITED STATES
 

LAUNCH VEHICLE- DELTA 

SPONSORING COUNTRY/AGENCY 
UNITED STATES MOA
UNITED STATES NAS

A-UESS 
A-USTA 

INITIAL ORBIT PARAMETERS 
ORBIT TYPE- GEOCENTRIC 
ORBIT PERIOD- 1450.8 MEN 
PERIAPSIS- 35469.1 KN ALT 

EPOCH DATE-'06/
INCLINATION-
APOAPSIS- 36679

17/78 
1.7 DEG 

.2 KM ALT 

PERSONNEL 
MG - A.J 

PM - R.H. 
PS - N.E. 

CERVENKA 

PICKARD 
SHENK 

NASA HEADQUAR

NASA-GSFC 
NASA-GSFC 

TERS 

BRIEF DESCRIPTION 
GOES 3 1S A NASA-DEVELOPED, NOAA-OPERATED SPACECRAFT.
 

THE SPIN-STABILIZED,. EARTH-SYNCHRONOUS SPACECRAFT CARRIES (1) A
 
VISIBLE-INFRARED SPIN-SCA RADIOMETER (VISSR) TO PROVIDE
 
HIGH-QUALITY DAY/NIGHT CLOUDCOVER DATA -AND TO TAKE RADIANCE 
TEMPERATURES GF THE EARTEUATMOSPHERE SYSTEM. (2) A 
METEOROLOGICAL DATA COLLECTION AND TRANSMISSION SYSTEM TO RELAY 
PROCESSED DATA FROM CENTRAL WEATHER FACILITIES TO SMALL 
APT-EQUIPPED REGIONAL ,STATIONS AND TO COLLECT AND RETRANSMIT 
DATA FROM REMOTELY LOCATED EARTH-BASED PLATFORMS, AND (3) A 
SPACE ENVIRONMENT MONITOR (SEN) SYSTEM JO HEASURE PROTON, 
ELECTRON. AND SOLAR X-RAY FLUXES AND MAGNETIC FIELDS- THE 
CYLINDRICALLY-SHAPED SPACECRAFT MEASURES 190.5 C IN DIAN AND 
230 IT IN LENGTH. EXCLUSIVE OF A MAGNETOMETER THAT EXTENDS AN 
ADDITIONAL 83 C BEYOND THE CYLINDER SHELL. THE PRIMARY 
STRUCTURAL MEMBERS ARE A HONEYCOMBED EQUIPMENT SHELF AND THRUST 
TUBE. THE VISSR TELESCOPE IS MOUNTED OH THE EQUIPMENT SHELF
 
AND VIEWS THE EARTH THROUGH A SPECIAL APERTURE IN THE
 
SPACECRAFT'S SIDE. A SUPPORT STRUCTURE EXTENDS RADIALLY OUT
 
FROM THE THRUST TUBE AND IS AFFIXED TO THE SOLAR PANELS, WHICH
 
FORMS THE OUTER WALL$ OF THE SPACECRAFT AND PROVIDES THE
 
PRIMARY SOURCE OF ELECTRICAL POWER. LOCATED IN THE 
ANNULUS-SHAPED SPACE OETLEEN THE THRUST TUBE AND THE SOLAR 
PANELS ARE STATIONKEEPING AND DYNAMICS CONTROL EQUIPMENT. 
BATTERIES, AND MOST OF THE SER EQUIPMENT. PROPER SPACECRAFT 
ATTITUDE AND SPIN RATE (APPROXIMATELY 100 RPM> ARE MAINTAINED 
BY TWO SEPARATE SETS OF JET THRUSTERS MOUNTED AROUND THE 
SPACECRAFT'S EQUATOR AND ACTIVATED BY GROUND COMMAND. THE 
SPACECRAFT USES BOTH UHF-BAND AND S-BAND FREQUENCIES IN ITS 
TELEMETRY AND COMMAND SUBSYSTEM. A LOW-POWER VHF TRANSPONDER 
PROVIDES TELEMETRY AND COMMAND DURING LAUNCH AND THEN SERVES AS 
A BACKUP FOR THE THE PRIMARY SUBSYSTEM ONCE THE SPACECRAFT HAS
 
ATTAINED ORBIT.
 

------- GOES 3, NESS STAFF
 

INVESTIGATION NAME-	 VISIBLE-INFRARED SPIN-SCAN RADIOMETER
 
(VISSR)
 

ISSOC ID- 78-062A-01 INVESYIGATIVE PROGRAM
 
OPERATIONAL WEATHER OBSERVATIONS
 

INVESTIGATION DISCIPLINECS)
 
METEOROLOGY
 

PERSONNEL 
PI - NESS STAFF NOAA-HESS 

01 - .E. SHENK NASA-GSFC 

GRIEF 	DESCRIPTION
 
THE VISIBLE INFRARED SPIN SCAN RADIOMETER (VISSR) FLOWN 

ON GOES, 3 IS CAPABLE OF PROVIDING BOTH DAY AND NIGHT 
OBSERVATIONS Of CLOUD COVER AND EARTH/CLOUD RADIANCE 
TEMPERATURE HEASUREMENTS FROM A SYNCHRONOUS SPIN-STBILIZED, 
GEOSTATIONARY SATELLITE FOR USE IN OPERATIONAL WEATHER ANALYSIS 
AND FORECASTING. THE TWO-CHANNEL INSTRUMENT IS ABLE TO TAKE 
BOTH FULL AND PARTIAL PICTURES OF THE EARTH'S DISK. BOTH THE 
INFRARED CHANNEL (10.5 TO 12.5 MICROMETERS) AND THE VISIBLE 
CHANNEL (0.55 TO 0.75 MICRON) USE A COMMON OPTICS SYSTEM. 
INCOMING RADIATION IS RECEIVED By AN ELLIPTICALLY-SHAPED SCAN 
MIRROR AND COLLECTED BY A RICHEY-CHRETIEN OPTICAL SYSTEM. THE 
SCAN MIRROR IS SET AT A NOMINAL ANGLE OF 45 DEG TO THE VISSR 
OPTICAL AXIS, WHICH IS ALIGNED PARALLEL TO THE SPIN AXIS OF THE 
SPACECRAFT. THE SPINNING MOTION OF THE SPACECRAFT 
(APPROXIMATELY 100 RPM) PROVIDES A WEST-TO-EAST SCAN MOTION 
WHEN THE SPIN AXIS OF THE SPACECRAFT IS ORIENTED PARALLEL WITH 
THE EARTH's AXIS. THE LATITUDINAL SCAN IS ACCOMPLISHED BY 
SEQUENTIALLY TILTING TdE SCANNING MIRROR NORTH TO SOUTH AT THE 
COMPLETION OF EACH SPIN. A FULL PICTURE TAKES 18-2 MIN TO 
COMPLETE AND ABOUT 2 MEN TO RETRACE. DURING EACH SCAN, EIGHT 
VISIBLE-SPECTRUM DETECTORS SWEEP THE EARTH, 1TH A GROUND 
RESOLUTION OF 0.9 CM AT ZERO NADIR ANGLE. A MERCURY-CADMIUM 
TELLURIDE DETECTOR SENSES THE INFRARED PORTION Of THE SPECTRUM 
WITH A HORIZONTAL RESOLUTION OF APPROXIMATELY 9 KM AT ZERO 
NADIR ANGLE. THE INFRARED POTION OF THE DETECTOR MEASURES 
RADIANCE TEMPERATURES BETWEEN 180 AND 315 DEG K WITH A PROPOSED 
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SENSITIVITY BETWEEN 0.4 AND 1.4 K. THE VISSR OUTPUT IS NSSbC ID- 78-062A-04 INVESTIGATIVE PROGRAM 
DIGITIZED AND TRANSMITTED TO THE NOAA COMMAND DATA ACnUISTION 

STATION, WALLOPS ISLAND, VA. THERE THE SIGNAL 15 FED INTO A 
LINE STRETCHER,' WHERE IT ES STORED AND TIML-STRECHE FOR 

TRANSMISSION BACK TO THE SATELLITE AT REDUCED BANDWIDTH FOR 

REBROADCAST TO APT USER STATIONS. AS WITH ALL OPERATIONAL TYPE 

DATA, THE VISSR DATA ARE HANDLED BY NOAA AND EVENTUALLY SENT TO
 
THE NATIONAL GLIMATIC CENTER AT ASHEVILLE. NORTH CAROLINA. FOR 

ARCHIVING. 


-

------- GOES 3, NESS STAFF ----------------

INVESTIGATION NAME-	 METEOROLOGICAL DATA COLLECTION AND 

TRANSMISSION SYSTEM 


NSSDC 1O- 78-062A-05 INVESTIGATIVE PROGRAM 

OPERATIONAL ENVIRON. MONITORING 


INVESTIGATION DI$UPLINEES) 


METEOROLOGY 


PERSONNEL 

pI - NES STAFF NOAA-NESS
 

BRIEF 	DESCRIPTION 

THE METEOROLOGICAL DATA COLLECTION AND TRANSMISSION 


SYSTEM IS AN EXPERIMENTAL COMMUNICATIONS AND DATA HANDLING 

SYSTEM DESIGNED TO RECEIVE AND PROCESS METEOROLOGICAL DATA
 

COLLECTED FROM REMOTELY LOCATED EARTH-BASED DATA COLLECTION 

(OBSERVATION) PLATFORMS (DCP). THE COLLECTED DATA ARE
 
RETRANSMITTED FORM THE SATELLITE TO SMALL, GROUND-BASED, 

REGIONAL DATA UTILIZATION CENTERS. DATA FROM UP TO 1,000 DIP 

STATIONS CAN BE HANDLED BY THE SYSTEM. THE SYSTEM ALSO ALLOWS 

FOR THE RETRANSMISSION OF NARROW-BAND (HEFAX TYPE) DATA FROM
 
CENTRALIZED WEATHER FACILITIES TO EXISTING SMALL, GROUND-BASED 

APT RECEIVING STATIONS. THIS COMMUNICATIONS SYSTEM OPERATES ON 

S-BAND FREQUENCIES. THE MINIMUM DATA COLLECTION SYSTEM FOR ONE
 
SMALL METEOROLOGICAL SATELLITE CONSISTS OF APPROXIMATELY 35C0 

DC? STATIONS TO BE CONTACTED IN A 6-H PERIOD. THE TOTAL AMOUNT 

OF DATA COLLECTED DURING THE 6-H PERIOD BETWEEN 350K AND 600K 

BITS, DEPENDING ON THE CODING TECHNIQUEES. DATA RECEIVED FROM 

INDIVIDUAL STATIONS VARIES FROM 55 TO 3000 BITS. DEPENDING ON
 
THE TYPE AND VARIETY OF SENSORS USED AT AN INDIVIDUAL DCP 

STATION. 


------- GOES 3. WILLIAMS ----------------

INVESTIGATION NAME-	 ENERGETIC PARTICLE MONITOR 


NSSDC ID- 78-062A-Oa INVESTIGATIVE PROGRAM . 
OPERATIONAL ENVIRON. MONITORING 

INVESTIGATION DISCIPLINE(S) 

PARTICLES AND FIELDS 


PERSONNEL 

P1 - D.J. WILLIAMS NOAA-ERL 

01 - H.H. SAUER NOAA-ERL 


BRIEF 	DESCRIPTION 

A NUMBER OF SEPARATE SILICON SOLID-STATE DETECTORS. EACH 


WITH A TAILORED MODERATOR THICKNESS AND A SEPARATE ELECTRONICS 

UNIT FOR PULSE AMPLIFICATION AND PULSE-HEIGHT DISCRIMINATION, 

ARE USED TO OBTAIN THE FOLLOWING PARTICLE TYPE AND ENERGY 

MEASUREMENTS -- SEVEN CHANNELS MEASURE PROTONS IN THE RANGE 1 

TO 500 NEV, SIX CHANNELS MEASURE ALPHA PARTICLES IN THE RANGE 4 

TO 400 MEV, AND ONE CHANNEL MEASURE ELECTRONS GREATER THAN 2.8 

MEV. 


------. GOES 3, WILLIAMS ---------------

INVESTIGATION NAME-	 SOLAR X-RAY MONITOR 


HSSDC ID- 78-062A-03 INVESTIGATIVE PROGRAM 

OPERATIONAL ENVIRON. MONITORING 


INVESTIGATION DISCIPLINE(S)
 
SOLAR PHYSICS 


PE SONNEL 
PI - D.J. WILLIAMS NOAA-EIL 
01 - R.F. DONNELLY NOAA-ERL 

BRIEF 	DESCRIPTION
 
THE X-RAY COUNTER WAS COMPOSED OF A COLLIMATOR. TWO 

IONIZATION CHAMBERS. AND TWO ELECTROMETERS. A SMALL ANGULAR 
APERTURE WAS CHOSEN FOR THE TELESCOPE COLLIMATOR. WHICH WAS 
MOUNTED SO THAT THE DECLINATION OF ITS AXIS CAN BE LONTROLLED 
BY GROUND COMMAND TO INSURE THAT THE SUN IS VIEWED BY THE 
TELESCOPE ONCE DURING EVERY VEHICLE ROTATION. ONE ION CHAMBER 
WAS FILLED WITH ARGON AT I ATM FOR DETECTION OF 1- TO 8-A X 

RAYS AND HAS A S-MIL BERYLLIUM WINDOW TO EXCLUDE X RAYS OF
 
LONGER WAVELENGTHS. THE OTHER CHAMBER WAS FILLED WITH XENON AT 

1.5 TO 2 ATM. AND HAS A 50-NIL BERYLLIUM WINDOW FOR 
MEASUREMENTS OF X RAYS IN THE WAVELENGTH RANGE 0.5 TO 3 A 

------- GOES 3, WILLIAMS---------------

INVESTIGATION NAME- MAGNETIC FIELD MONITOR 


OPERATIONAL ENVIRON. MONITCPING
 

INVESTIGATION DOSCIPLIVE(S)
 

RAGNETOSPHERIC PHYSICS 
PARTICLES AND FIELDS
 

PERSONNEL
 
P - P.J. WILLIAMS NOAA-ERL
 

NOAA-ERL
01 J.N. GARFIELD 


BRIEF DESCRIPTION 
THE MAGNETOMETER IS A BIAXIAL. CLOSED-LOOP, FLUXGATE 

MAGNETOMETER WITH THE T0 SENSORS ALIGNED AT RIGHT ANGLES TO 
ONE ANOTHER. AFTER MOUNTING ON A SNORT BOOM (ABOUT .61 M) ONE 
SENSOR IS ALIGNED PARALLEL TO THE SPACECRAFT SPIN AXIS AND THE 
OTHER PERPENDICULAR TO THIS AXIS- EACH SENSOR HAS A SELECTABLE 

RANGE 	(50, 100. 200, OR 400 GAMMAS), AN OFFSET FIELD CAPABILITY
 
(PLUS OR MINUS 1200 GAMMAS ID 4G-GAMMA STEPS), AND AN IN-FLIGHT
 
CALIBRATION CAPABILITY.
 

.... *** *******A* NAWKEEE ..........
 

SPACECRAFT COMMON NAME- HAWKEyE 1
 
ALTERNATE NAMES- INJUN-F. NEUTRAL POINT EXPLORER
 

EXPLORER 52
 

NSSDC 	ID- 74-040A
 

LAUNCH DATE- 06/03174 AEIGHT- 22.7 AG
 
LAUNCH SITE- VANDENBERG AFS, UNITED STATES
 
LAURENH VEHICLE- SCOUT
 

SPONSORING COUNTRYJAGENCE
 
UNITED STATES NASA-OSS
 

INITIAL ORBIT PARAMETERS 
ORBIT TYPE- GEOCENTRIC EPOCH DATE- 06/04/74 
ORBIT PERIOD- 3032.4 MIN INCLINATION- 89.8 DIG 
PERIAPSIS- 469.0 CM ALT APOAPSIS- 125570- M ALT 

PERSONNEL
 
MG - .. R. BOLTZ NASA HEADQUARTERS
 
SC - E.A. SCHNERLING NASA HEADQUARTERS
 
PM - J.E. ROGERS 	 U OF IOWA 
PO - C.. COFFEE, JR. NASA-LARC
 
PS J.A. VAN ALLEN U OF IOWA
 

BRIEF 	 DESCRIPTION 
THE PRIMARY MISSION OBJECTIVE WAS TO CONDUCT PARTICLES 

AND FIELDS INVESTIGATIONS OF THE POLAR MAGNETOSPHERE OF THE
 
EARTH OUT TO 21 	 EARTH RADII. SECONDARY OBJECTIVES WERE TO
 
STUDY MAGNETIC FIELD AND PLASMA DISTRIBUTION MEASUREMENTS IN
 
THE SOLAR WIND, AND TO STUDY TYPE III RADIO EMISSIONS CAUSED BY
 

SOLAR ELECTRON STREAMS IN THE INTERPLANETARY MEDIUM. TO 
ACCOMPLISH THESE OBJECTIVES. THE SPACECRAFT WAS INSTRUMENTED 
WITH A MAGNETOMETER, AN ENERGETIC PLASMA ANALYZER. AND AN 
ELF-VLF WAVE INSTRUMENT. THE SPACECRAFT WAS SPIN STABILIZED 
WITH A NOMINAL ROTATIONAL PERIOD OF 11 SEC. IN CELESTRIAL 
COORDINATES. THE POSITIVE SPIN AXIS COORDINATES WERE RIGHT 
ASCENSION 299.4 DEG (PLUS OR MINUS 1.1 DEd) AND DECLINATION 8_6 
DEG (PLUS OR MINUS 1.5 DEG). THERE WAS NO ONBOARD ORIENTATION 
OR SPIN RATE CONTROL, BUT THE ORIENTATION OF .THE SPIN AXIS WAS 
STABLE. AN OPTICAL ASPECT SYSTEM OPERATED FROM LAUNCH UNTIL 
913/74. AFTER THIS PERIOD, ASPECT HAD TO BE DETERMINED FROM 
NAGEETODETER MEASUREMENTS. THE COMPLETE SPACECRAFT WITH
 
INSTRUMENTS HAD A MASS OF 22.65 K. POWER OF 22 TO 36 WATTS.
 
DEPENDING ON SOLAR ASPECT. WAS OBTAINED FROM SOLAR CELLS.
 
HAWDEYE 1 PARTICIPATED IN THE INTERNATIONAL MAGNETOSPHERIC 
STUDY (IlS) AND DURING THE FIRST HALF OF 1977 DATA ACQUISITION 
WAS CONFINED TO INS SPECIAL INTERVALS. FOR MOR DETAILS SEE U. 
OF IOWA SPECIAL REPORT. U. OF IOWA 77-6. "HA.KEYE I." JANUARY 
1977. DATA WERE OBTAINED IN REAL TIME ONLY AT A FREQUENCY OF
 
136 KNZ AND 400 MHZ AT 100 B/S (OR 200 B/S WITH CONVOLUTIONAL
 
CODING) PLUS WIDEBAND VLF DATA.
 

------- NAUKEYE 1. FRAHK ------------------------------------

INVESTIGATION NAME-	 LOW-ENERGY PROTONS AND ELECIRONS 

NSSDC ID- 74-040A-02 INVESTIGATIVE PROGRAM
 
CODE ST
 

INVESTIGATION DISCIPLINEES)
 
NAGNETOSPHERIC PHYSICS 

PERSONNEL
 
PI L.A. FRANK 	 U OF IOWA
 
01 - J.D. CRAVat 	 U OF IOWA 
OR - D.M. YEAGER 	 U OF IOWA 

BRIEF 	DESCRIPTION
 
THIS PARTICLE SPECTROMETER (LOW-ENERGY PROTON AND 

ELECTRON DIFFERENTIAL ENERGY ANALYZER - LEPEDEA) EMPLOYED TWO 
ELECTROSTATIC ANALYZERS TO MEASURE PROTRUNS AND ELECTRONS 
SIMULTANEOUSLY. A GM TURE WAS AN ADDITIONAL DETECTOR SENSITIVE 
TO PROTONS ABOVE 6CO KIV AND ELECTRONS ABOVE 4S REV. TIE 
SENSORS WERE MOUNTED NORMAL TO THE SPACECRAFT SPIN AXIS. 
ANGULAR DISTRIBUTIONS Of PARTICLES WERE DETERMINED WITH A 
SECTOR RESOLUTION OF SO DEG FOR ANALYZER VOLTAGE STEPS AND 10 
DEG FOR ANALYZER VOLTAGE BEING SWEPT THROUGH ITS RANGE. TIE 
ELECTROSTATIC ANALYZERS HAD A FIELD OF VIEW OF 8 DIG . 30 DEC
 
AND MEASURED PROTONS AND ELECTRONS FROM 0.05 TO 40 KEV. THE GM
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fiBE HAD A CONICAL FIELD OF VIEW OF 15 DEG HALF ANGLE. TWO 
FODES OF OPERATION WERE USED -- ONE INSTRUMENT CYCLE OF 156 

INTENSITY MEASUREMENTS EVERY 46 S OR ONE CYCLE OF 312 INTENSITY 
MEASUREMENTS EVERY 92 S. FOR MORE DETAILS OF THE LEPEDEA 
INSTRUMENT SEE "J. GEOPHYS. RES," 72. 185, 1967. 

HAWKEYE-------1, GURNET --------------

INVESTIGATION NAME- ELF/VLF RECEIVERS 


NSSDC ID- 74-04OA-03 INVESTIGATIVE PROGRAM
 
CODE ST 


INVESTIGATION DISCIPLINE(S)
 
JAGNETOSPHERIC PHYSICS 


PERSONNEL 
P1 - D.A. GURNETT U E IOFJA 
01 - G.W. PFEIFFER U OF IOWA 

BRIEF DESCRIPTION 

THIS EXPERIMENT MEASURED ELECTRIC AND MAGNETIC FIELDS 
USING A 42.7-M ELECTRIC DIPOLE (TIP-TO-TIP) AND A SEARCH COIL 
ANTENNA DEPLOYED 1.5E M FROM THE SPACECRAFT. THE ELECTRIC 
FIELD SPECTRUM KEASUREMENTS WERE MADE IN 16 LOGARITHMICALLY 

SPACED FREQUENCY CHANNELS EXTENDING FROM 1.78 HZ TO 178 KHZ. 

DC ELECTRIC FIELDS WERE ALSO MEASURED. THE BANDWIDTH OF THESE 


CHANNELS VARIED FROM 7.5 TO 33 PERCENT DEPENDING ON CENTER 

FREQUENCY. CHANNEL SENSITIVITY AND DYNAMIC RANGE WERE 1.E-6 

VIM AND 1'0 DB, RESPECTIVELY. A DIDEGAND RECEIVER WAS ALSO 

USED, .ITH TRO SELECTABLE BANDWIDTH RANGES -- .15 TO 10 KHZ OR 

1 70 45 KHZ. THE MAGNETIC FIELD SPECTRUM WAS MEASURED IN EIGHT 

DISCRETE, LOGARITHMICALLY-SPACED CHANNELS FROM 1.78 HZ TO 5.62 

KHZ. THE BANDWIDTH OF THESE CHANNELS VARIED FROM 7.5 TO 3 

PERCENT DEPENDING ON FREQUENCY. THE DYNAMIC RANGE AND 


SENSITIVITY VAS 100 DB, AND 0.1 NT AT 1-78 EZ TO 3.4E-4 NT AT 

5.62 KHZ. THE WIDEBAND RECEIVER DESCRIBED ABOVE COULD BE USED 

kITH THE MAGNETIC ANTENNA. EACH DISCRETE CHANNEL WAS SAMPLED 

ONCE EVERY 11.52 SEE. 


-------1, 	 -------------HAAKEYE VAN ALLEN 

INVESTIGATION RAME- TRIAXIAL FLUXGATE MAGhETOMETER 


ASSDC ID- 74-C40A-01 INVESTIGATIVE PROGRAM 

CODE ST 


INVESTIGATION DISCIPLINECS) 

MAGNETOSPHERIC PHYSICS 


PERSONNEL 


PI - J.A. VAN ALLEN U OF IOWA 

01 - L.J. CAHILL, JR. U OF MINNESOTA
 

BRIEF DESCRIPTION
 
A 4,RANGE. TREAXIAL FLUXGATE MAGNETOMETER MOUNTED ON A
 

1.52-M BOOM, WAS USED TO MEASURE THE AMBIENT MAGNETIC FIELD. 

THE THREE AXES WERE SAMPLED SEQUENTIALLY THREE TIMES EACH 5.72 

S. 	 SENSITIVITY ADD (ACCURACY).WAS PLUS OR MINUS 150 C1.2), 450 

3.S), 1,500 (11.7) AND 25,000 (195.3) NT, RESPECTIVELY. THE 
SENSITIVITY WAS SWITCHED BY GROUND COMMAND. FREQUENCY RESPONSE 
WAS DC TO 1 HE CFLAT); DOWN 3 DS AT 10 HZ; THEN FALLING AT 6 ID 

PER OCTAVE AT HIGHER FREQUENCIES. SATELLITE STRAY FIELDS WERE 
CONSTRAINED TO BE LESS THAN 0.1 NT, WHICH WAS ALSO THE AMS 

INSTRUMENT NOISE LEVEL. IN-FLIGHT CALIBRATION WAS PERFORMED 


ONCE EVERY 96 MINUTES.
 

*****H************* 


SPACECRAFT COMMON NAME- HCMM 

ALTERNATE NAMES- SATS. APPL EXPL MISSION A 


HEAT CAPACITY MAP ISN. AEM-A 


10818
 

NSSDC ID- 78-041A 


LAUNCH DATE- 04J26/78 WEIGHT- 117. KG 


LAUNCH SITE- VANDENBERG AFE UNITED STATES 

LAUNCH VEHICLE- SCOUT-F
 

SPONSORING COUNTRY/AGENCY 

UNITED STATES NASA-OSTA 


INITIAL ORBIT PARAMETERS 

ORBI1 TYPE- GEOCENTRIC EPOCH DATE- 04127/.78 


ORBIT PERIOD- 96.7 MIN INCLINATION- 97.6 EG 


PERIAPSIS- 558. KM ALT APOAPSIS- 646. KM ALT 


PERSONNEL 


MG - B.S. DILLER NASA HEADQUARTERS 
SC - S.D. SCHARDT- NASA HEADQUARTERS 
PM - C.L. WAGNER, JR. NASA-GSFC 

PS - J.L. PRICE NA$A-GSFC 

BRIEF DESCRIPTION 

THE OBJECTIVE OF THE HEAT CAPACITY MAPPING MISSION (HCMM) 


IS TO PROVIDE COMPREHENSIVE. ACCURATE. HIGH SPATIAL RESOLUTION 


THERMAL SURVEYS OF THE SURFACE OF THE EARTH. THE SPACECRAFT IS 

SPIN STABILIZED AT A RATE Of 14 RPM. THE HCHN CIRCULAR 

SUN-SYNCHRONOUS ORBIT ALLOWS THE SPACECRAFT TO SENSE SURFACE 

TEMPERATURE NEAR THE MAXIMUM AND MINIMUM OF THE DIURNAL CYCLE. 

THE ORBEI HAS AN ASCENDING DAYLIGHT MODE WITH NOMINAL 

EQUAIORIAL CROSSING TIME OF 2100 PM. AND PROVIDES A 1:30 PM TO 


2:30 AM CROSSING TIME OVER MIDDLE NORTHERN LATITUDES. THE
 
ORBIT ALSO ALLOWS FOR REFLECTANCE MEASUREMENTS DURING DAYLIGHT
 

PASSES.
 

------- HCMR, BARNES -----------------------------------------


INVESTIGATION MAME- HEAT CAPACITY MAPPING RADIOMETER
 

NSSDC ED- 7a-041A-C1 INVESTIGATIVE PROGRAM 
CODE EA 

INVESTIGATION DISCIPLINECS) 
EARTH RESOURCES SURVEY 

PERSONNEL
 
pT - W.L. BARNES NASA-GSFC
 

BRIEF DESCRIPTION
 
THE OBJECTIVES OF THE HEAT CAPACITY MAPPING RADIOMETER
 

(HCMR) ARE AS FOLLOWS -- (1) TO PRODUCE THERMAL MAPS AT THE
 
OPTIMUM TIMES FOR MAKING THERMAL INERTIA STUDIES FOR
 

DISCRIMINEATION OF ROCK TYPES AND MINERAL RESOURCES LOCATION,
 
(2) TO MEASURE PLANT CANOPY TEMPERATURES AT FREQUENT INTERVALS
 
TO DETERMINE THE TRANSPIRATION OF WATER AND PLANT LIFE, (3) TO
 
MEASURE SOIL MOISTURE EFFECTS BY OBSERVING THE TEMPERATURE
 
CYCLE OF SOILS, <4) TO MAP THERMAL EFFLUENTS BOTH NATURAL AND
 
MAN-MADE, (53) TO INVESTIGATE THE FEASIbILITY OF GEOTHERMAL
 

SOURCE LOCATION BY REMOTE SENSING, AND (6) TO PROVIDE FREQUENT
 
COVERAGE OF SNOW FIELDS FOR WATER RUNOFF PREDICTON. THE M CMR
 
TRANSMITS ANALOG DATA IN REAL TIME TO SELECTED RECEIVING
 
STATIONS. IT IS DESIGNED TO PROVIDE ACCURATE, HIGH SPATIAL
 
RESOLUTION THERMAL MAPS OF THE SURFACE OF THE EARTH AT AN
 
OPTIMUM TIME FOR DETERMENATION OF THERMAL INERTIA. THE HIGH
 
THERMAL RESOLUTION DATA IS ALSO USED TO MAP THERMAL GRADIENTS
 
IN BODIES OF WATER. THE RADIOMETER IS SIMILAR TO THE
 

HIGH-RESOLUTION SURFACE COMPOSITION MAPPING RADIOMETER CHRSCMR)
 
OF NIMBUS 5 (72-097A). THE HCMR HAS A SMALL INSTANTANEOUS
 
GEOMETRIC FIELD OF VIEW (LESS THAN I BY I MILLIRADIANS), HIGH
 
RADIOMETRIC ACCURACY. AND A WIDE ENOUGH SWATH COVERAGE ON THE
 
GROUND SO THAT SELECTED AREAS ARE COVERED WITHIN THE 12-H
 

PERIOD CORRESPONDING TO THE MAXIMUM AND MINIMUM OF TEMPERATURE
 

OBSERVED. THE INSTRUMENT WILL OPERATE IN TWO CHANNELS, 10.5 TO
 
12. 5 MICROMETERS (IR) AND 0.8 TO 1-1 MICROMETERS (VISIBLE).
 
THE LATTER CHANNEL WILL BE MATCHED TO THE ERTS-1 (72-056A) BAND
 

4. THE INSTRUMENT UTILIZES A RADIATION COOLER TO COOL THE TWO
 
E-CDOTE DETECTORS TO 10D K. THE EXPERIMENT INCLUDES AN ANALOG
 

MULTIPLEXER THAT ACCEPTS THE ANALOG OUTPUT OF EACH DETECTOR AND
 
MULTIPLEXES THEM IN A FORM SUITABLE FOR TRANSMISSION BY THE
 
SPACECRAFT S-BAND TRANSMITTER. THE DATA ARE AVAILABLE THROUGH
 

THE EROS DATA CENTER, SIOUX FALLS. S.D. MORE COMPLETE
 

INFORMATION CAN BE FOUND IN SMITH, S.R. 'APPLICATIONS EXPLORER
 
MISSION$ (ARM) MISSION PLANNER'S HANDBOOK.'
 

S**************HEAD 	 *****************
 

SPACECRAFT COMMON NAME- HEAO I
 
ALTERNATE NAMES- HIGH ENERGY ASTRON OBS-A, HEAO-A
 

10217
 

NSSDC ID- 77-OSA
 

LAUNCH DATE- 08112/77 	 WEIGHT- 2660. KG
 
LAUNCH SITE- CAPE CANAVERAL, UNITED STATES
 
LAUNCH VEHICLE- ATLAS
 

SPONSORING COURTRY/AGENCY
 
UNITED STATES NASA-OSS
 

INITIAL ORBIT PARAMETERS
 
ORBIT TYPE- GEOCENTRIC EPOCH DATE- 0813/77
 
ORBIT PERIOD- 93.5 MIN INCLINATION 22. DEG
 
PERIAPSIS- 440. KM ALT APOAPSIS- 452. kM ALT
 

PERSONNEL
 
MG - RoE. HALPERN NASA HEADQUARTERS
 

SC - A.G. OPP NASA HEADQUARTERS
 
PH - F.A. SPEER NASA-MSFC
 

PS - F.B. ICDONALD NASA-GSFC
 

BRIEF DESCRIPTION
 
NIGH ENERGY ASTRONOMY OBSERVATORY I WAS THE FIRST IN A
 

SERIES OF THREE SATELLITE OBSERVATORIES DESIGNED TO CONTINUE
 
THE X-RAY AND GAMMA-RAY STUDIES INITIATED BY ANS, GAO 3, UK 5,
 
THE OSO SERIES, THE SAS SERIES, AND THE GAMMA-RAY BURST
 
DISCOVERIES OF THE VELA SATELLITES. THESE MISSIONS WERE
 
DESIGNED TO SURVEY AND- MAP THE CELESTIAL SPHERE FOR X-RAY
 

SOURCES AT AN INTENSITY LEVEL OF 1.E-6 OF THE BRIGHTEST KNOWN
 
SOURCE (5CO X-1), AND TO INVESTIGATE THE STRUCTURE AND SHAPE OF 

GALACTIC AND EXTRAGALACTIC COSMIC-RAY NUCLEI THROUGH THEIR 
INFLUENCE ON THE EARTH'S ATMOSPHERE. EACH SPACECRAFT OF THE 
SERIES HAD A COMMON SPACECRAFT EQUIPMENT NODULE (SEM) AND A 
UNIQUE EXPERIMENT MODULE (EM). THIS MISSION WAS SPECIFICALLY 

DESIGNED TO MAP X-RAY AND GAMMA-RAY SOURCES FROM 150 EV TO 10 
REV, TO ESTABLISH THE SIZE AND PRECISE LOCATION Of X-RAY 
SOURCES WITH AN ENERGY RANGE Of I KEV TO 15 KEV, TO DETERMINE 
THE CONTRIBUTION OF DISCRETE SOURCES TO THE X-RAY BACKGROUND, 
ARD TO MEASURE TIME VARIATIONS OF X-RAY SOURCES. CONTINUOUS 

CELESTIAL SCANS WERE MADE PERPENDICULAR TO Z-AXIS (POINTING TO 
THE SUN) DURING THE INITIAL PHASE OF THE MISSION. SCAN RATE 
WAS 0.03 REVOLUTIOS/MIN. THE ENTIRE CELESTIAL SPNERE WOULD BE 
SCANNED IN 6 MONTHS. SPECIAL MANEUVERS OF UP TO 5 TIMESJWEEK, 
TO OFFSET FROM THE SUN UP TO ? DEG FOR SHORT OBSERVATION 
PERIODS, WERE PART OF THE MISSION'S OBJECTIVES. WHEN PASSING 
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OVER THE SOUTH ATLANTIC ANOMALY (SAA). HIGH VOLTAGE SUPPLIES 

WERE TURNED Off OR REDUCED TO PREVENT DAMAGE DUE TO SATURATION 

EFFECTS. THE SIX-SIDED HEAD 1 HAS 5.68-N HIGH. 2.67-M IN 

DIAMETER. AND WEIGHED 2552 KG INCLUDING 1220 KG OF EXPERIMENTS.
 
DOWNLINK TELEHETRY WAS AT A DATA RATE OF 6.5 KS/S FOR REAL-TIME 

DATA AND 128 KB/S FOR EITHER OF THE TWO TAPE RECORDER SYSTEMS.
 

------ HEAO 1, SOLDT ........................................
 

INVESTIGATION MAKE- COSMIC X-RAY EXPERIMENT 


NSSDC ID- 77-075A-O2 INVESTIGATIVE PROGRAM 

CODE SC 


INVESTIGATION DISCIPLINECS) 


X-RAY ASTRONOMY 


PERSONNEL 
PI - E.A. BOLOT NASA-GSFC 
01 - G.P. GARMIRE CALIF INST OF TECH 
01 - C.S- BOWYER U OF CALIF. BERKELEY 
01 - R. CRUDDANCE U OF CALIF.-BERKELEY 
01 - G.B. FIELD SAO 
01 - M.L. LAMPTON U Of CALIF, BERKELEY 
01 - J.I. SILK U OF COLORADO 
01 - S.S. HOLT NASA-GSFC 
OI - G. AGRAWAL CALIF INST OF TECH 

0I - G.R. RIEGLER BENDIX CORP 

BRIEF DESCRIPTION 


THIS EXPERIMENT WAS DESIGNED TO MEASURE THE DIFFUSE X-RAJ 

BACKGROUND IN THE ENERGY RANGE OF 0.15 TO 6C KEY. OBJECTIVES 

WERE TO MEASURE RELATIVE DIFFUSION AND ABSORPTION Of DIFFUSE 

HARD AND SOFT X-RAYS AT HIGH GALACTIC LATITUDES. AND THEN 

CORRELATE THESE HEASUREMENTS WITH RADIO AND OPTICAL STUDIES2 

DETERMINE DISCRETE SOURCE BACKGROUND CONTRIBUTION; DETECT 

LARGE-SCALE GLOBAL ANISOROPIES ASSOCIATED WITH SOLAR SYSTEM 

NOTION WITH RESPECT TO DISTANT EMISSION SOURCES; MAKE BROADBAND 

SPECTRAL CLASSIFICATIONS OF DIFFUSE AND DISCRETE X-RAY SOURCES; 

AND ESTABLISH TEMPORAL VARIATIONS OF MULTI-COMPONENT SPECTRAL 

SOURCES. THREE TYPES OF MULTIANODE, MULTILAYER COUNTERS WERE 

USED FOR THIS EXPERIMENT. THREE HIGH ENERGY D)TECTORS (NED) 

WITH XENON FILLED COUNTERS COVERED THE ENERGY RANGE Of 3 TO 60 

NIP WITH AN EFFECTIVE AREA OF 900 CA SQ- THE MINIMUM 

DETECTABLE'FLUX IN A 1.DE3 S OBSERVATION WAS 1.OE-4/SO CM-S-EV 
FOR ENERGY BANDS 3 TO 20 REV AND 20 TO 60 REV. ONE MEDIUM 
ENERGY DETECTOR (NED) WITH AN ARGON/METHANE FILLED COUNTER 
COVERED THE ENERGY RANGE 1.5-15 KEY. THE EFFECTIVE AREA OF 
THIS COUNTER WAS 900CH SQ. THE MINIMUM DETECTABLE FLUX IS THE 
SANE AS FOR THE NED'S. THE TWO LOW-ENERGY DETECTORS (LED) WERE 
THIN-WINDOW, PROPANE GAS, FLOW COUNTERS TO COVER THE ENERGY 
RANGE OF 0.15 TO 3 REV. THE LED USED PERMANENT MAGNETS TO 
PREVENT INCIDENT ELECTRONS FROM REACHING THE DETECTOR WINDOY 
AND A SUNSHADE WHENEVER DIRECT SUNLIGHT WAS NEAR THE FIELD O 
VIEW- IT HAD A 6GO SQ CA EFFECTIVE AREA. THE MINIMUM 
DETECTABLE FLUX FOR A 1.OES S OBSERVATION WAS I.0E-3/S 
CM-S-KE FOR THE 0.15 TO 0.28 REV BAND AND FOR THE 0.5 TO 3,0 
KEy BAND. 

V 


------ HEAO 1, FRIEDMAN --------- -----------------------------

INVESTIGATION NAME- LARGE AREA COSMIC X-RAY SURVEY 

NSEDC ID- 77-OPSA-O1 INVESTIGATIVE PROGRAM 


CODE SC 


INVESTIGATION OISCIPLINECS) 

X-RAY ASTRONOMY 


PERSONNEL , 
PI - H.D. FRIEDMAN US NAVAL RESEARCH LAB 
01 - T.A. CHUBS US NAVAL RESEARCH LAB 
0I - E.1. BYRAM US NAVAL RESEARCH LAB 
01 - G.G. FRITZ US NAVAL RESEARCH LAB 
OR - J.F. MEEKIS US NAVAL RESEARCH LAB 
01 - F. SCHULMAN US NAVAL RESEARCH LAB 

BRIEF 	 DESCRIPTION 
THIS INSTRUMENT WAS A MODULAR ASSEMBLY OF SEVEN 

LARGE-AREA. THIN-WINDOW. PROPORTIONAL COUNTER SENSOR MODULES TO 

RECORD INCIDENT X-RAY FLUXES. THE OBJECTIVES WERE TO MAP THE 

CELESTIAL SPHERE IN THE ENERGY RANGE FROM .15 TO 20 IEV WITH 

GREATER SENSITIVITY THAN ACHIEVED HERETOFORE AND TO MEASURE THE 

SPECTRA, LOCATION, AND TIME VARIATIONS OF X-RAY SOURCES WITH A 

0.1 TO 1 DEG ANGULAR RESOLUTION. EACH Of THE SENSOR MODULES 
CONSISTED OF A PROPORTIONAL COUNTER BODY FRAME ON WHICH WAS 
MOUNTED A WINDOW SUPPORT STRUCTURE, COUNTER BACK STRUCTURE WITH 
INTEGRAL CONTROL COUNTER. COLLIMATOR ASSEMBLY, AND ELECTRONIC 
SUBASSEMBLIES. A HONEYCOMB CELL CONSTRUCTION FOR THE BASIC 
COUNTEp PROVIDED X-RAY COLLIMATION OF SO DEG BY 4, DEG FWHM. A 
BACK LAYER OF THE THREE-LAYERED COUNTER PROVIDED ANTICOINCIDENT 
PROTECTION AGAINST CHARGED PARTICLE EVENTS. THE FRONT LAYER 
WAS THE MASH X-RAY SENSOR FOR MOST ENERGY RANGES. ALL THREE 
LAYERS PROVIDED DATA AT HIGHER ENERGIES. THE COLLIMATOR FOR 
.EACH OF THE COUNTERS VIEWED THE SKY. THE COLLIMATOR ON SENSOR 
MODULES I THROUGH 4 PROVIDED 1 DEG BY A-DEG COLLIMATION, ON 
SENSOR MODULES 5 AND 6 PROVIDED 1 DEG BY 0_5 DEG COLLIMATION, 
AND ON SENSOR NODULE 7 PROVIDED DEG BY 2 OEG COLLIMATION. 
EACH OF THE SENSORS INCLUDED MOVABLE RADIOACTIVE CALIBRATION 
SOURCES TO PROVIDE A CHECK ON COUNTER OPERATION AND CHANNEL 
POSITION. THERE WAS ALSO A MAGNET ASSEMBLY TO DEFLECT 
LOW-ENERGY RADIATION BELT ELECTRONS. THE CONTROL COUNTER WAS A 
SMALL COUNTER AT THE BACK OF THE ASSEMBLY THAT SHARED THE 
COUNTING GAS WITH THE MAIN COUNTER. IT WAS EXCITED BY AN FE-55 

SOURCE AND SERVEb TO GENERATE THE PROPER OPERATING VOLTAGE ON
 
THE MAIN COUNTER TO COMPENSATE FOR GAS DENSITY CHANGES AND HIGH
 
VOLTAGE DRIFTS.
 

----- HEAD 1, GURSKY ---------------------------


INVESTIGATION NAME- X-RAY SCANNING MODULATION COLLIMATOR
 

NSSDC ID- 77-075A-03 INVESTIGATIVE PROGRAM
 
CODE SC
 

INVESTIGATION DISCIPLINE(S)
 
X-RAY ASTRONOMY
 

PERSONNEL
 

PI - H. GURSEY SAO
 

01 - H.V.D.BRADT MASS INST OF TECH
 
01 - G.W. CLARK MASS INST OF TECH 
01 - W.H.G.LEI 

N MASS INST OF TECH 
01 - S. RAPPAPORT MASS INST OF TECH 
01 - G. SPADA MASS JNST OF TECH 
01 - . DOXSEY MASS INST OF TECH 
01 - R. GIACCONI SAO 
01 - P. GORENSTEIN SAO 
01 - E.PL KELLOGG SAO
 
01 - H. TANANBAUM SAO
 
01 - D. SCHWARTZ SAO
 

BRIEF DESCRIPTION
 
THIS EXPERIMENT USED A SCANNING MODULATION COLLIMATOR
 

(SMC) INSTRUMENT TO DETERMINE, FOR SELECTED X-RAY SOURCES.
 
THEIR POSITION WITHIN 5 ARC-SEC, THEIR ANGULAR SIZE TO A
 
PRECISION, OF 5-10 ARC-SEC IN THREE ENERGY INTERVALS FROM 1-1S
 
REV; AND TO STUDY THE STRUCTURE OF THEIR X-RAY EMISSION TO A 
PRECISION Of IG ARC-SEC IN THREE ENERGY INTERVALS FROM 1-15 
KEV. THE SHC WAS COMPRISED OF TWO PARTS, EACH CONTAINING FOUR 
WIRE GRID PLANES. EACH PROVIDED A LOCATION AND ANGULAR SIZE 
MEASUREMENT IN ONE DIMENSION. AN ADDITIONAL COLLIMATOR LOCATED 
FORWARD TO THE FRONT GRID RESTRICTED THE OVERALL INSTANTANEOUS 
FIELD OF VIEW TO 4 DIG A 4 DEG FHUN FOR EACH SAC. THE OUTWARD 
VIEW DIRECTION IS PERPENDICULAR TO THE SPACECRAFT SPIN AXIS 
(Z-AXIS) AND HENCE THE INSTRUMENT SCANS A GREAT CIRCLE BAND ON 
THE SKY. THE IWO PARTS OF THE SMC DIFFER DY HAVING THEIR PLANE 
OF MAXIMUM TRANSMISSION INCLINED +10 DEG AND -10 PEG TO THE 
SCAN DIRECTION. PRECISE TWO-DIMENSIONAL LOCATIONS ARE 
DETERMINED SY THE INTERSECTIONS Or THE LOCATIONS OBTAINED FROM 
EACH OF THE COLLIMATORS. THE ANGULAR RESPONSE OF THE TWO SMC 
COMPONENTS WAS 30 AND 120 AR-SEC, WHICH EXTENDED THE DYNAMIC 
RANGE UP TO 16 ARC-MIN OVER WHICH ANGULAR SIZE AND STRUCTURE 
MEASUREMENTS WERE MADE. THE SHE INSTRUMENT WAS CAPABLE OF 

DETECTING X-RAY SOURCES WITH AN INTENSITY OF I.OE-3 THAI OF THE 
CRAB NEBULA. THIS EXPERIMENT WAS ALSO EQUIPPED WITH TWO ASPECT 
SENSORS TO PROVIDE DATA ON THE STELLAR ORIENTATION OF THE 
COLLIMATOR AXES TO ACHIEVE THE 5 ARC-SEC POSITION OF SOURCES. 

------- NHEAO 1, PETERSON ---------------------------------------

INVESTIGATION NAME- LOW-ENERGY GAMMA-RAY AND HARD X-RAY SKY 
SURVEY
 

NSSDC ID- 77-075A-04 INVESTIGATIVE PROGRAM
 

CODE SC
 

INVESTIGATION bISCIPLINE(S) 

GAHMA-RAY ASTRONOMY 

PERSONNEL 
PI - L.E. PETERSON U OF CALIF, SAN DIEGO 
01 - W.H.G.LEWIH MASS INST OF TECH 
01 - R.M. PELLING U OF CALIF. SAN DIEGO 
01 - J.L. MATTESON U OF CALIF, SAN DIEGO 
01 - A. SCHEEPHAKER U OF CALIF, SAN DIEGO 
01 - H.V.O.BRADT MASS INST OF TECH 
01 - G.W. CLARK MASS INST OF TECH 
01 - S. RAPPAPORT MASS 1NST Of TECH 

BRIEF DESCRIPTION
 

THIS EXPERIMENT MEASURED POINT AND DIFFUSE SOURCES OF 
X-RAYS AND GAMMA RAYS IN THE 10 KEV TO 1 MEV RANGE. THE 
INSTRUMENT CONSISTED OF SEVEN NAI(TN)/CSI(NA) PHOSICH 
SCINTILLATORS SURROUNDED BY EIGHT LARGE CSI(NAI SCINTILLATORS 
THAT PROVIDED SHIELDING AND DEFINED THE FIELDS OF VIEW. THERE 
WERE THREE DETECTOR TYPES. THE INTERMEDIATE ENERGY DETECTORS 
HAD AN ENERGY RANGE OF 10-00 KEY, AN AREA OF 225 SQ CM. CSI 
SHIELDING OF 2 IN.. AND A FIELD OF VIEW (FWHM) OF 1 DEG X 20 
DEG. THE SLAT COLLIMATORS OF THE INTERMEDIATE ENERGY DETECTORS 
WERE POSITIONED AT 60 DEG RELATIVE TO THE SCAN DIRECTION, 
ALLOWING POINT SOURCE DETERMINATION TO 1 DEG OVER THE 
APPROXIMATELY 40-DEG-WIDE DAMP SCANNED EACH SPACECRAFT 
ROTATION. THE POINT MODE DETECTORS HAD AN ENERGY RANGE OF 
0.1-5 REV. AN AREA OF 180 SQ CM. CSI SHIELDING OF ABOUT 4 IN.. 
AND A FIELD OF VIEW (FVHM) OF 20 DIG. SOURCES DETECTED WERE 
IDENTIFIED WITH LOW ENERGY SOURCES BY SPECTRAL SIMILARITY WITH 
MEASUREMENTS MADE BY THE INTERMEDIATE ENERGY DETECTOR AT ABOUT 
100 KEV. THE DIFFUSE MODE DETECTORS HAD AN ENERGY RANGE OF 
0.2-10 REV. AN AREA OF 125 SO CM, CSI SHIELDING OF ABOUT 6 IN., 
AND A FIELD OF VIEW EFWHM) OF IC DEG. POINT SOURCES MEASURED 
BY THE DIFFUSE MODE DETECTORS HERE RELATED TO THOSE WITH
 
SIMILAR SPECTRA IN THE POINT MODE DETECTORS. EACH OF THE
 
DETECTORS WAS EQUIPPED WITH A PULSE SHAPE ANALYZER AND
 
DISCRIMINATOR WHICH DETECTED AND VETOED CSI(NA) EVELTS. THE
 
COMBINATION OF SHIELD UPPER AND LOWER LEVEL DISCRIMINATORS
 
(NOMINAL SETTINGS OF 5 NEV AND 0.1 MEVI USED FOR DETECTOR 
ANTICOINCIDENCE WERE SELECTABLE BY COMMAND. EVENT TIRE WAS 
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NOMINALLY KNOWN TO 3.1 S ACCURACY. THIS COULD BE IMPROVED TO 5 

MS DR 2.E-5 S Oy COMMANb. EVENTS SATISFYING THE 

ANTICOINCIDENCE CONDITION WERE PULSE HEIGHT ANALYZED AND 

IELEMETERED ON AN 	EB9NI-DY-EVENT BASIS BY A MAIN PULSE HEIGHT 

ANALYZER (MPRA) SYSTEM. A ROVING PULSE HEIGHT ANALYZER (RPHA) 
PERFORMED ENERGY AND PULSE SHAPE ANALYZER CALIBRATIONS AND 
MONITORED SHIELD PERFORMANCE. IT JAS ALSO USED IN THE STUDY OF 
STRONG X-RAY SOURCES THAT hERE GREATER THAN HE NPHA SYSTEM'S 
READOUT RATE. THIS INSTRUMENT ALSO CONTAINED THREE PARTICLE 
MONITORS. WHICH MEASURED PROTON AND ELECTRON FLUXES E" THREE 


ENERGY RANGES. THERE WAS A HIGH RESOLUTION TIMING SYSTEM THAT 
EASURED COSMIC GAMMA-RAY BURSTS, BY SUMMING THE SIGNALS OF THE 

EIGHT LARGE CSIENA) SHIELDS THAT HAVE A TOTAL OMNIDIRECTIONAL 
COLLECTION AREA OF ABOUT 243C SQ CM. AND DISCRIMINATING THE 

SUMMED SIGNAL IN A SYSTEM OITH THRESHOLDS OF 3.1, 0.2, 0.4, 
0.6, AND 1.6 MEV. 

***** HELlO.***********SSDC 

SPACECRAFT COMMON NAME- HELIES-A 
ALTERNATE NEAMES- HELlO-A. PL-?41A 

HELIOS 1 

NSSDC 	 ID- 74-097A 

LAUNCH DATE- 12/10/74 	 HEIGHT- 210. KG 

LAUNCH SITE- CAPE CANAVERAL, UNITED STATES 

LAUNCH VEHICLE- 7ITAN 

SPONSORING COUNTRY/AGENCY 
FED REP OF GERMANY BMF 


UNITED STATES NASA-OSS 


ORBIT 	 PARAMETERS 
ORBIT 	TYPE- HELIOCENTRIC EPOCH DATE- 01/16/75 

ORBIT PERIOD- 190.15 DAYS INCLINATION- 0.02 DEG 
PERIAPSIS- 0.3095 AU BAD APOAPSIS- 0.985 AU PAD 

PERSONNEL 

MC - F.D.- KOCHENDORFER NASA HEADQUARTERS 
SC - A.G. OPP 	 NASA HEADQUARTERS 
PK - A. KUTZER 	 GES FUR WELTRAUMFORSCH 
PM - G.LW. OUSLEY NASA-GSFC 

PS - H. PORSCHE DFVLR 

,PS - J.H. TRAINOR NASA-SFC 


FRISF 	DESCRIPTION -
THIS SPACECRAFT WAS ONE OF A PAIR OF DEEP SPACE PROBES 


DEVELOPED BY THE FEDERAL REPUBLIC OF GERDANY (IRO) IN A 

COOPERATIVE PROGRAM WITH NASA. EXPERIMENTS WERE PROVIDED BY 

SCIENTISTS FROM BOTH FIG AND THE U.S. HASA SUPPLIED THE 

TITAN/CENTAUR LAUNCH VEHICLE. THE SPACECRAFT WERE EQUIPPED 

WITH TWO BOOKS. AND A 32-M ELECTRIC DIPOLE- THE PAYLOAD 
CONSISTED OF A FLUGATE MAGRETOMETER; ELECTRIC AND MAGNETIC 
4AVE EXPEPIMENTS, WHICH COVERED VARIOJS BANDS IN THE FREQUENC 
RANGE 6 HZ TO 3 IHZ; CHARGED PARTICLE kXPERIMENTS, WHICH 
COVERED VARIOUS ENERGY RANGES STARTING WITH SOLAR WIND THERMAL 

ENERGIES AND EXTENDING TO 1 GEY, A ZODICAL LIGHT EXPERIMENT. 

AND A MICROMETEOROID EXPERIMENT. THE PURPOSE OF THE MISSION 

WAS TO MAKE PIONEERING MEASUREMENTS 0F THE INTERPLANETARY 

IEDIUM FROM THE VICINITY OF THE EARTH'S ORBIT TO 0.3 AU. THE 

SPIN AXIS WAS NORHAL I0 THE ECLIPTIC. AND THE NUMINAL SPIN RATE 

WAS 1 RS. THE OUTER SPACECRAFT SURFACE WAS DIELECTRIC. 

EFFECTIVELY (BECAUSE OF THE SHEATH POTENTIAL) RAISING THE
 
LOW-ENERGY THRESHOLD FOR THE SOLAR WIND PLASMA EXPERIMENT TO AS 

HIGH AS 200 IV. ALSO, SHEATH RELATED COUHLINC CAUSED BY THE
 
SPACECRAFT ANTENNAS PRODUCED INTERFERENCE WITH TIE WAVE 


EXPERIMENTS. THE SPACECRAFT 4AS CAPABLE OF BEING OPERATED AT 
SIT RATES FROM 4096 TO 8 BPS, VARIABLE BY FACTORS OF TRO. 
WHILE THE SPACECRAFT JAG MOVING TO PERIHELION, IT WAS GENERALLY 
OPERATED FROM G4 TO 256 BPS, AND NEAR 0.3 AU. IT WAS OPERATED 
AT THE HIGHEST 6IT RATE. BECAUSE OF A DEPLOYMENT FAILURE OF 
ONE AXIS OF THE 32-M. TIP-TO-TIP, DIPOLE ANTENNA. ONE AXIS WAS 
SHORTED, CAUSING THE ANTENNA TO FUNCTION AS A MONOPOLE. THE 
MAJOR EFFECT OF THIS ANOMALY WAS TO INCREASE THE EFFECTIVE 
INSTRUFENT THRESHOLDS. AND To INTRODUCE ADDITIONAL 
UNCERTAINTIES IN THE EFFECTIVE ANTENNA LENGTH. 

MELIOS-A,
------- FECHTIG---------------

INVESTIGATION MAIE-	 MICROMETEOROID DETECTOR AND ANALYZER 


NSSDC 	 IO- T-:97A-12 INVESTIGATIVE PROGRAM 
CODE SL/CO-OP 


INVESTIGATION DISCIPLINE(S) 

INTERPLANETARY PHYSICS 
INTERPLANETARY DUST 

PERSONNEL 

PI - H. FECHTIG MPI-NUCLEAR PHYS 

aI - J. WEIHRAUCH MPI-PHYS ASTROPHYS 


BRIEF 	DESCRIPTION 
THE PURPOSE OF THE EXPERIMENT WAS TO INVESTIGATE SOME 

THEORIES AEOUT THE INTER-LANETAIY DUST INCLUDING WHETHER -- (1) 
THE NUMBER OF PARTICLES INCREASES TOWARD THE SUN. (2) THE 
CUTOFF FOR SMALL PARTICLES IS DEPENDENT ON THE DISTANCE FROM 
THE SUN, BECAUSE SOLAR PRESSURE INCREASES HEARER THE SUN, AND 
(3) THE NUMBER DENSITIES OF PARTICLES CHANEE NEAR THE ORBITS OF 
PLANETS. THE KINETIC ENERGY OF DUST PARTICLES HITTING A TARGET 
WITH HIGH VELOCITY (SEVERAL K/S) CAUSED THE MATERIAL TO 
VAPORIZE AND BECOME PARTIALLY IONIZED. THE GENERATED PLASMA 

CLOUD COULD THEN BE SEPARATED BY APPROPRIATE VOLTAGES INTO ITS
 
NEGATIVE (ELECTRON) PART AND INTO POSITIVE IONS. THE MASS AND
 
THE ENERGY OF THE DUST PARTICLES WAS DETERMINED FROM THE
 
IMPULSE HEIGHTS. A TIE-OF-FLIIHT MASS SPECTROMETER -IN
 
CONNECTION WITH THE TARGET ALLOWED THE SMALL ION CLOUD TO BE
 
ANALYZED. IN THIS WAY THE INVESTIGATION OF THE CHEMICAL
 
COMPOSITION OF THE DUST PARTICLES BECAME POSSIBLE. THE
 
THRESHOLD FOR THE DETECTION OF A PARTICLE WAS ABOUT 1.E-15 GM.
 
MASS AND ENERGY DETERMINATION WILL OE POSSIBLE FOR PARTICLES
 
LARGER THAN ABOUT I.E-IA GM_ FOR PARTICLES LARGER THAN I.E-13
 

GM. A MASS SPECTRUM 	 COULD BE GATHERED. 

------- HELIOS-A, GURNETT------------

INVESTIGATION NAME-	 COARSE FREQUENCY, FINE TIE RESOLUTION 
SPECTRUM ANALYSIS 

1D- 74-09?A-04 INVESTIGATIVE PROGRAM
 

CODE SL/CO-OP
 

INVESTIGATION DISCIPLINE(S)
 
IONOSPHERES AND RADIO PHYSICS 
PARTICLES AND FIELDS 

PERSONNEL
 

PI - V.A. BURNETT 	 U OF IOWA 
01 - P.J. KELLOGG 	 U OF MINNESOTA 

01 - S.J. SAUER 	 NASA-GSFC 
01 - R.. STONE 	 NASA-GSFC 

BRIEF 	 DESCRIPTION 
THIS EXPERIMENT SHARED THE 32 N TIP-TO-TIP ELECTRIC 

ANTENNA WITH EXPERIMENTS -CS AND -06. THE INSTRUMENT CONSISTED
 
OF A 15 CHANNEL SPECTRUM ANALYZER WIH APPROXIMATELY 
LOGARITHMICALLY EUULSPACED CENTER FREQUENCIES, 16 LOG 
COMPRESSORS, 16 	 R-C INTEGRATORS FOR AVERAGING THE LOG
 
COMPRESSED ELECTRIC FIELD AMPLITUDE BETWEEN READOUTS. AND 1b 
PEAK DETECTORS RHICH WERE RESET AFTER READOUT- THE 16 AVERAGES 
AND 16 PEAK LOG VALUES WERE SAMPLED ALMOST SIMULTANEOUSLY. THE 
CHANNELS HAD CENTER FREQUENCIES FOR THE CHANNELS FROM 31 HZ TO 
1.78 KHZ AND 16 PERCENT FRAI 31 HZ TO 178 KHZ. AND BANDWIDTHS 
OF 20 PERCENT FOR THE REMAINING CHANNELS. THESE CHANNELS 
OVERLAPPED SO AS TO PROVIDE ESSENTIALLY CONTINUOUS FREQUENCY 
COVERAGE FOR THE RANGE OF ABOUT 2, HE TO 2CO KHZ, THE LOG 
COMPRESSORS HAD A DYNAMIC RANGE CF 100 DB. SAMPLING RATE 
DEPENDED IN DETAIL ON THE SPACECRAFT BIT RATE AND TELEMETRY 
FORMAT. THE FASTEST REAL TIME TELEMETERED RATE WAS FOR 16 

AVERAGES AND 16 PEAK VALUES TO BE SAMPLED EVERY 1.125 S. 
WHENEVER A VERY STRONG SIGNAL UAS DETECTED IN A PIE-SELECTED 
CHANNEL. THE SHOCK ALARM DATA MODE WAS IMITATED IN WHICH THE 
ELECTRIC FIELD SPECTRUM MAGNETIC FIELD. AND PLASMA DATA WERE 
RECORDED INTO SPACECRAFT MEMORY FOR A PERIOD STARING BEFORE AND 
TERMINATING AFTER THE TRIGGERING SIGNAL TIME. THE MAXIMUM 
SAMPLING RATE OF THE SPECTRUM DATA IN THIS RODE WAS 14-2 
SAMPLES PER S FOR EACH CHANNEL. ONE HALF OF THE DIPOLE ANTENNA 
FAILED TO EXTEND PROPERLY AND WAS SHORT CIRCUITED TO THE 
SPACECRAFT GROUND. THE RESULTANT CONFIGURATION WAS THAT Of A 
MONOPOLE WHICH WAS CALCULATED TO HAVE AN EFFECIIVE LENGTH OF 
APPROXIMATELY 8 M- THE PRIMARY DETREMENTAL EFFECTS WERE THE 
LOSS OF 6 DB IN E FIELD SENSITIVITY DUE TO THE SHORTENED 
ANTENNA AND THE INCREASE IN THE 178 RHZ CHANNEL BY 25 DB. 
SOLAR CELL AND SHEATH EFFECTS CAUSED INTERFERENCE IN THE LOWEST 
6 CHANNELS (WHICH WAS LESS SEVERE WITH INCREASING CHANNEL 
FREQUENCY). FOR MORE DETAILS, SEE JGR, 82, P 632, 1975. 

------- HR IO$-A, GURME1T'-------------

INVESTIGATION NAME-	 FINE FREQUENCY. COARSE TIME RESOLUTION
 

SPECTRUM ANALYSIS 

NSSDC 10- 74-097A-CS INVESTIGATIVE PROGRAM
 

CODE SLFCO-OP
 

INVESTIGATION DISCIPLINE(S)
 
IONOSPHERES AND RADIO PHYSICS
 
PARTICLES AND FIELDS
 

PERSONNEL
 

PC - D.A. GURMETT 	 U OF IOWA 
01 - p.J. KELLOGG 	 U OF MINNESOTA 
0I - S.J. BAUER 	 HASA-CSFC
 
0I - R.G. STONE 	 NASA-GSFC
 

ERIEF DESCRIPTION 
THIS EXPERIMENT SHARED THE 32-M, TIP-TO-TIP, ELECTRIC 

DIPOLE ANTENNA WITH EXPERIMENTS -04 AND -06. INSTRUMENTATION 

CONSISTED OF THREE TUNABLE PLASMA WAVE RECEIVERS, A 
FIXED-FREQUENCY WIDEBAND RECEIVER. AND A WAVE FORM SAMPLER.
 
THE TUNABLE RECEIVERS AND WIDEBAND RECEIVER PROVIDED DATA FOR 
DIRECT TELEMETRY TO EARTH. THE DATA FROM THE WAVE FORM SAMPLER
 
WERE STORED IN THE SPACECRAFT MEMORY FO A SHORT PERIOD 
STARTING BEFORE AND ENDING AFTER THE SHOCK ALARM CIRCUIT HAD 
BEEN TRIGGERED. EACH OF THE TUNABLE RECEIVERS COVERED A 
DIFFERENT FREOUENCY BAND IN THE RANGE 1 HZ TO 200 KHZ. THE
 
HIGH FREQUENCY RECEIVER HAD 96 FREQUENCY SETTINGS SEPARATED BY 
ABOUT 4 PERCENT AND COVERED THE FREQUENCY RANGE 6.4 KHZ TO 205 
ARZ. THE HIP-RANGE RECEIVER HAD 48 FREQUENCY SETTINGS 
SEPARATED BY ABOUT 8 PERCENT AND COVERED THE RANGE 206 HZ TO
 
6.0? KHZ. THE LOW-FREQUENCY RECEIVER HAD 24 SETTINGS WITH 15 
PERCENT SEPARATION AND COVERED THE RANGE 11 HZ TO 309 HZ. THE 
RESPONSE TIME OF THE LOW-FREQUENCy RECEIVER WAS APPROXIMATELY 1 
S, NECESSITATING THE INCLUSION OF THE WIDEBAND RECEIVER TO
 
OBTAIN INFORMATION ABOUT THE ANGULAR DISTRIBUTION OF WAVES
 
APPEARING IN THE LOW-FREOUENCY BAND. THIS RECEIVER COVERED THE
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------ 

FREQUENCY RANGE I HZ 
TO 200 HZ_ THE TIME RESOLUTION OEPENDED NSSDC ID- 74-097A-14 INVESTIGATIVE PROGRAM
 
IN DETAIL 0. THE SPACECRAFT TELEMETRY FORMAT, BIT RATE, AND CODE SL/CO-OP
 
EXPERIMENT OPERATIONAL MODE, WHEN THE SHOCK ALARM MODE BECAME
 
ACTIVATED, DATA FROM THE 
 WAVE FORM SAMPLER WERE READ INTO INVESTIGATION DISCIPLINE(S)
 
SPACECRAFT MEMORY FOR A PERIOD STARTING BEFORE AND ENDING 
AFTER ASTRONOMY 
THE TRIGGERING EVENT. IN THIS MODE, THE INSTANTANEOUS VOLTAGE CELESTIAL MECHANICS 
ACROSS THE ANTENNA WAS PASSED THROUGH A LOW PASS FILTER WITH 
CORNER FREQUENCY DEPENDENT ON THE SAMPLING RATE, AND MEASURED PERSONNEL 
AT DISCRETE INTERVALS. THE NOST RAPID BEING 2-2 MS_ ONE HALF pC - W. KUNDT U OF HAMBURG 
OF THE ELECTRIC DIPOLE FAILED TO DEPLOY PROPERLY, AND BECAME 01 - W.G. MELBOERNE NASA-JPL 
SHORT CIRCUITED" TO GROUND. THE RESULTING CONFIGURATION WAS 
THAT OF A MONOPOLE WITH AN OPERATIONAL EFFECTIVE LENGTH OF BRIEF DESCRIPTION 
ABOUT 6 M. THIS RESULTED IN A 6 DB LOSS IN SENSITIVITY, AND AN THIS EXPERIMENT USED THE TRACKING DATA TO OBTAIN A 
INCREASED RECEIVER NOISE LEVEL, PARTICULARLY AT LOU DETAILED SPACECRAFT ORBIT AND IMPROVED KNOWLEDGE Of THE OR8ITAL
 
FREQUENCIES. IN ADDITION. THE HIGH-GAIN TELEMETRY ANTENNA ELEMENTS 
 OF THE EARTH-MOON SYSTEM AND GENERAL RELATIVITY 
PRODUCED ADDITIONAL INTERFERENCE. FOR A MORE DETAILED PARAMETERS. 
DISCUSSION SEE P 248 OF "RAUMFAHRTFORSCHUHG." 19, 1975. 

SHELIOS-A KUNO---------------------
------ HELIOS-A, GURNETT------------

INVESTIGATION NAME- COSMIC-RAY PARTICLES 
INVESTIGATION NAME- 50-KHZ TO 2-MHZ RADIO WAVE 

NSSDC ID- 74-09?A-07 INVESTIGATIVE PROGRAM 
NSSDC ID- 74-D?7A-06 INVESTIGATIVE PROGRAM CODE SL/CO-OP 

CODE SLICO-OP 

INVESTIGATION DISCIPLINECS)

INVESTIGATION DISCIPLINE(S PARTICLES AND FIELDS
 
RADIO PHYSICS 
PARTICLES AND FIELDS PERSONNEL 
SOLAR PHYSICS PI - H. kEnOW U Of KIEL 

01 - G.H. WIIOERENZ U Of KIEL 
PERSONNEL 01 - G. GREEN g OF KIEL 

Pi - DA. GURNETT U OF IOWA OR - M. MUELLER-MELLIN U O KEEL
 
01 - P.J. KELLOGG U Of MINNESOTA 01 - M. WITTE U Of KIlL
 
01 - R.R. WEER NASA-GSFC 
 O - H. ENPE U OF KIEL 
01 - R.G. STONE NASA-GSFC 

BRIEF DESCRIPTION 
4RIEF DESCRIPTION THE OBJECTIVE OF THE EXPERIMENT WAS TO STUDY HIGH-EAEAGY,


THIS EXPERIMENT SHARED THE 32-N. TIP-TO-TIP. ELECTRIC CHARGED. COSMIC-RAY PARTICLES OF SOLAR, PLANETARY, AND GALACTIC
 
DIPOLE ANTENNA WITH EXPERIMENTS -04 AND -0. A DUAL ORIGIN IN INTERPLANETARY SPACE. PROTONS AND ALPHA PARTICLES
 
(REDUNDANT) 16-FREQUENCY CHANNEL RADIOMETER. WITH APPROXIMATLLY WITH ENERGIES .GT. 1-3 MEV/NUCLEON. AND ELECTRONS GT- 0-3 MEV
 
LOGARITHMICALLY SPACED CHANNELS, WAS USED TO DETECT TYPE III WERE 
 MEASURED WITHIN INTERPLANETARY SPACE OVER THE RANGE FROM
 
RADIO EMISSIONS ASSOCIATED WITH SOLAR FLARE EVENTS IN THE 0.3 TO 1.0 AU. TIE INSTRUMENT, A PARTICLE TELESCOPE WITH A 55
 
FREQUENCY BAND 26-5 KRZ TO 3 MHZ. THE EXPERIMFNT SAMPLING RATE DEG FIELD OF VIE', CONSISTED OF FIVE SEMICONDUCTOR DETECTORS,
 
WAS SYNCHRONIZED SUCH THAT EACH SPACECRAFT REVOLUTION WAS 1 ONE SAPPHIRE-CERENKOV COUNTER, AND ONE SCINTILLATION COUNTER,
 
DIVIDED INTO 32 SECTORS. THE SEOUENHCE AND 
FREQUENCY OF ALL ENCLOSED BY AN ANTICOINCIDENCE CYLINDER. THE TELESCOPE HAD
 
SAMPLING DEPENDED ON THE 
INSTRUMENT OPERATIONAL MODE (ONE OF BEEN CALIBRATED PRIOR TO LAUNCH USING RADIOACTIVE SOURCES.
 
FOUR) AND THE SPACECRAFT BIT RATE. THE MOST RAPID SAMPLING PARTICLE ACCELERATORS, AND GROUND-LEVEL MOONS. IT MEASURED
 
POSSIBLE FOR A SINGLE FREGUENCY CHANNEL WAS ONCE EVERY 1/32 OF PROTONS AND ALPHA PARTICLES IN SIX CHANNELS (1.3-33., 3-3-13,

A SATELLITE SPIN PERIOD, OR ABOUT .03 SEC. A TYPICAL SAMPLING 13-27, 27-37, 37-45, AND .GT. 5 EV/NUCLEON) AND ELECTRONS IN
 
SEQUENCE WAS FOR ONE FREQUENCY CHANNEL TO BE SAMPLED FOR 16 FIVE ENERGY CHANNELS (0.3-0.b, 0.88Z, 2-3, 3-4, AND .GT.
 
SECTORS (1/2 REVOLUTION). FOLLO4ED BY THE EXT. ONE-HALF OF HEV). FOR MORE DETAIL SEE PP 253-257 OF 
"RAUMFAHRTFORSCHUNG,'
 
THE 32-M DIPOLE FAILED TO EXTEND PROPERLY DURING DEPLOYMENT, 19, 5, SEPTEMBER/OCTOBER t975. 
AND WAS SHORTED TO GROUND. THE RESULTING ANTENNA CONFIGURATION 
WAS THAT OF A MONOPOLE WITH AN OPERATIONAL EFFECTIVE LENGTH OF ------- HELIOS-A. LEINER1 ------------------------------------

M. THIS SNORTER CODFIGURATION RESULTED IN INCREASED RADIO
 
FREQUENCY INTERFERENCEV(RFI) OF FROM DBO EXPECTED INVESTIGATION NAME- ZODIACAL LIGHT
3 TO 30 ABOVE PHOTOMETER
 
LEVELS. AND A LOSS OF 0 DB IN GAIN- THE SECOND PROBLEM WAS
 
UNEXPECTED INTERFERENCE BETWEEN THE HIGH-GAIN TELEMETRY NSSOC 10- 74-097A-11 INVESTIGATIVE PROGRAM
 
ANTENNA. THIS ADDED 60 D RFI AT 27-5 KMZ, DECREASING WITH CORl. IL/CO-OF
 
INCREASING FREQUENCY, SO THAT ABOVE 200 KRZ IT PRODUCED NO
 
DETECTABLE INTERFERENCE- FOR MORE DETAILS ABOUT THE INSTRUMENT INVESTIGATION DISCIPLINE(S)
 
AND MODES OF OPERATION SEE P 253 OF "RAUMFAHRTFORSCHUNG," 19, INTERPLANETARY PHYSICS
 
1975. 
 ZODIACAL LIGHT
 

------ HELIOS-A, KEPPLER ........--------------- PERSONNEL 
pi - C. LEINERT MPI-ATRONHOMIE 

N G
 
I VESTI ATION NAME- ENERGETIC ELECTRON DETECTOR 01 - E. PITZ MPI-ASTRONOMIE
 

NSSOC ID- 74-097A-10 INVESTIGATIVE PROGRAM 
 BRIEF DESCRIPTION
 
CODE SL/CO-OP THIS EXPERIMENT CONSISTED OF THREE PHOTOMETERS LOOKING AT 

15 DEG, 30 DEE, AND 90 DEG FROM THE ECLIPTIC- THESE PHOTOMETERS 
INVESTIGATION DISCIPLINE(S) OBSERVED THE INTENSITY AND POLARIZATION OF THE ZODIACAL LIGHT 
PARTICLES AND FIELDS IN UV, BLUE. AND VISUAL RAMDS. THE PURPOSE OF THIS EXPERI.ENT 

WAS TO OBTAIN INFORMATION ABOUT THE SPATIAL OISTRIBUTION, 
PERSONNEL SIZE AND NATURE OF INTERPLANETARY DUST PARTICLES. ,

PI - E. rEPPLER MPI-AERONOMY 
01 - B. SILKEN MPI-AEROHOMY ------- HELIOS-A, NESS ....................................... 
01 - D.J. WILLIAMS NOAA-ERL 

INVESTIGATION NAME- FLTXGATE MAGNETOPETER FOR AVERAGE FIELDS 
BRIEF DESCRIPTION -

THE OBJECTIVE OF THE EXPERIMENT WAS TO STUDY THE ORIGIN NISSDC ID- 74-O9?A-D2 INVES;IGATIVE PROGRAM 
AND THE DISTRIBUTION MECHANISM OF LOW-ENERGY ELECTRONS AND CCDE SL/CO-OP 
PROTONS. THE INSTRUMENT, A MAGNETIC SPECTROMETER. CONSISTED OF 
SIX SLMICONDUCTOR DETECTORS WITH APERTURES POINTING INTO THE INVESTIGATION DISCIPLINE(S) 
PLANE OF THE ECLIPTIC. SPECIES SEPARATION WAS ACHIEVED BY AN PARTICLES AND FIELDS 
INHOMOGENEOUS MAGNETIC FIELD ORIENTED PERPENDICULAR TO THE 
PARTICLE PATH. FOUR ELECTRON AND TWO PROTON DETECTORS MEASURED PERSONNEL 
ELECTRONS FROM 23 TO 1000 KEV AND PROTONS FROM DO TO 1000 NEV. PI - N.F. NESS NASA-GSFC 
THE PROTON MEASUREMENTS WERE MADE WITH A TWO-DETECTOk TELESCOPE 01 - F. MARIANI SPACE PLASMA LAB
 
EMPLOYING COINCIDENCE AND ANTICOINCIOENCE LOGICS- BOTH 01 - L.F. BURLAGA NASA-GSEC
 
PARTICLE SPECIES WERE MEASURED IN 16 ENERGY CHANNELS THROUGH 01 - S.C. CANTARANO U OF ROME
 
PULSE HEIGHT ANALYSIS. FOR FURTHER INFORMATION SEE PP 261-263
 
OF 'RAUMFAHRTFORSCHUG,' 19. 5, 5EPTEMBER/OCTOBER 1975. BRIEF DESCRIPTION
 

THIS EXPERIMENT CONSISTS OF A BOOM-MOUNTEO. 
HELIOS-A, KUNDT --------------- TRIAXIAL-FLUXGATE MAGNETOMETER- AN AUTOMATIC IN-fLIGIT RANGE 

SWITCH SYSTEM SELECTS THE OPTIMUM OF FOUR RANGES THAT ARE MINUS 
INVESTIGATION NAME- CELESTIAL MECHANICS TO PLUS 16, 48, 144, AND 432 GAMMAS PER SENSOR. THESE HAVE 

CORRESPONDING DIGITIZATION RESOLUTIONS OF MINUS TO PLUS C.03, 
0-09. 0.28, AND 0-84 GAMPAS. A SENSOR FLIPPER IS ACTUATED 

EVERY 36 H TO ASSIST IN SENSOR ZERO LEVEL DETERMINATION. FOR 
TELEMETRY BIT RATES ABOVE 256 BPS. VECTOR MEASUREMENTS ARE MADE 
AT RATES BETWEEN 1 AND 16 PER SECOND, DEPENDING ON BIT RATES. 

AT LOWER NIT RATES, AVERAGES AND VARIANCES ARE COMPUTED ON
 
BOARD FOR TRANSMISSION TO EARTH



------- ----------------------------------- 

----- HELIOS-A. 'EUBAUCR 	 .....- HELIOS-A, TAINO--

INVESTIGATION NAME- FLUXGATE MAGNETOMETER FOR FIELD 
FLUCTUATIONS
 

NSSDC I- 74-097A-01 INVESTIGATIVE PROGRAM 

CODE SLICO-OP
 

INVESTIGATION DISCIPLINE(S) 

PARTICLES AND FIELDS
 

PERSONNEL 

PI - F.P. NEUBAUER 	 BRAUNSCHWEIG TECH U 

OR - A. MAIER 	 BERAUNSEWEIG TECH U 


BRIEF DESCRIPTION 

THE INSTRUMENT CONSISTED OF A TRIAXIAL FLUXGATE
 

MAGNEIOMETER MOUNTED O7 A 2.75-M BOOM TO MAKE MAGNETIC FIELD 

MEASUREMENTS UP TO 4 HZ. DATA FROM EACH AXIS WERE FIRST SENT 

THROUGH A LOW-PASS FILTER WITH THE 3 DB ATTENUATION POINT AT 4 

HE. DEPENDING ON THE TELEMETRY FORMAT AND BIT RATE, THE DATA 

WERE FED EITHER INTO A TIME-AVERAGING COMPUTER OR DIRECTLY 

CONNECTED TO TELEMETRY. A SHOCK IDENTIFICATION COMPUTER 

TRIGGERED THE STORAGE OF RAPID RATE DATA IN THE SPACECRAFT 

MEMORY WHEN THERE WERE DISCONTINUITIES IN THE VARIATIONS OF THE 

ANBIENT MAGNETIC FIELD. TWO MEASUREMENT RANGES "ERE USED, PLUS 

OR MINUS 1IG AND 400 NT WITH RESOLUTIONS OF PLUS OR MINUS 0.2 

AiD 0.8 NT, RESPECTIVELY. THE INSTRUMENT WAS EQUIPPED WITH A 

FLIPPER MECHANISM, WHICH RE-ORIENTED EACH SENSOR BY 90 DEG 
PERIODICALLY. $OR DETAILED INFORMATION, SEE P 232 OF 
"RAUMFAHRTFORSCHUNG," 19, 1975. 

HELIOS-A, NEUBAUER 


IDVESTIGATION NAME- SEARCH COIL MAGNETOMETER 

HSSDC I- 74-097A-03 INVESTIGATIVE PROGRAM 

CODE SL/CO-OP 


INVESTIGATION DISCIPLINE(S) 

PARTICLES AND FIELDS
 

PERSONNEL 
P1 - F.M. NEUBAUER BRAUNSCHWEIG TECH U 
01 - G. DEHMEL BRAUNSCHWEIG TECH U 

BRIEF DESCRIPTION. 


THIS EXPERIMENT dAS DESIGNED TO INVESTIGATE THE MAGNETIC
 
COPPOIIENT OF ELECTROMAGNETIC VAVE5 EN THE SOLAR WIND FROM 0-3 

TO 1.0 AU. BY MEANS OF ITS WAVEFORM CHANNEL (WFC) THE RAPID
 
VARIATIONS OF THE MAGNETIC FIELD WERE MEASURED UP FROM PLUS OR 

MINUS 8.75 NT TO PLUS OR mInUS 275 NT IN THREE ORTHOGONAL 

DIRECTIONS FROM 4 TO 128 	HZ. A SPECTRUM ANALYZER OBSERVED THE 


FIELD COMPONENTS IN THE ECLIPTIC PLANE AND PERPENDICULAR TO IT.
 
TO ORTAIN THE POWER SPECTRAL DENSITY AND PEAK VALUES FOR 8 

LOGARITHMICALLY SPACED 	 CHANNELS IN THE RANGE FROM 4.7 TO 2200 

H?. BECAUSE OF THE LARGE AMOUNT OF DATA PRODUCED BY THIS 

EXPERIMENT AN ADAPTIVE DATA REDUCTION WAS APPLIED. FOR
 
INTERESTING TIME INTERVALS SELECTED BY THE FLUXGATE 

MAGNETOMETER (NEUBAUER) 	OR GURNETT (-C4), WAVEFORM DATA COULD 

BE READ INTO AN ON-OOARD MEMORY AT A RAPID RATE TO BE 

TRANSMITTED SLOWLY AFTERWARDS. FOR MORE DETAILED INFORMATION 

SEE P 241 IN *RAUMFAHRTFORSCHUNG," 19. 1975.
 

HELIOS.A, ROEIIAUER
-N----- --------------


INVESTIGATION NAME- PLASMA DETECTORS 


NSSDC ID- 74-07A-09 INVESTIGATIVE PROGRAM 


CODE SLICO-OP 


INVESTIGATION DISCIPLINE(S) 


PARTICLES AND FIELDS 


PERSONNEL 

PI - LR. ROSENBAUER MPI-AERONOMY 

01 - H. PELLKOFER MPI-EXTRATERR PHYS 

01 - J.H. gOLFS NASA-ARC 


BRIEF DESCRIPTION 


THIS EXPERIMENT EMPLOYED 	3 PLASMA ANALYZERS FOR POSITIVE 

IONS AND ONE FOR ELECTRONS. ALL DETECTORS WERE MOUNTED NORMAL 

TO THE SPIN AXIS. POSITIVE IONS WITH ENERGY PER CHARGE WITHIN 

TIE RANGE 0.155 TO 15.32 KEV/IQ WERE MEASURED IN TWO ANGULAR 

DIMENSIONS USING A 	 COMBINATION OF A HEMISPHERICAL, A 

OUADEISPHERICAL, AND 	 A SINUSOIOALLY SHAPED ELECTROSTATIC 


ANALYZER. ELECTRONS WITH ENERGY FROM 0.5 TO 1660 EV WERE 

MEASURED WITH A HEMISPHERICAL ELECTROSTATIC ANALYZER IN ONE 

DIMENSION. THE EXPERIMENI OPERATED IN SEVERAL MODES WITH 


DIFFERING TIME RESOLUTION DEPENDING IN DETAIL Ofl TELEMETRY 

FORMAT AND SATELLITE BIT 	RATE. TYPICAL TINE RESOLUTION WAS ON 


THE ORDER OF A MINUTE. 	 ALSO. WHENEVER THE SPECIAL SHOCK ALARM 

MODE WAS TRIGGERED BY 	 EXPERIMENTS -04 OR -01, HIGH TIME 


RESOLUTION PLASMA DATA WAS RECORDED INTO SPACECRAFT MEMORY FOR 

LATER TRANSMISSION. 	 bECAUSE THE SPACECRAFT BODY WAS 

DIELECTRIC. SHEATH POTENTIALS OF UP TO 130 EV DEGRADED THE 


USEFULNESS OF DATA TAKEN 	IN THE LOWER ELECTRON ENERGY CHANNELS. 

THIS PHENOMEN WAS JUDGED TO HAVE MINIMAL EFFECTS OF THE 

USEFULNESS OF THE ION DATA. FOR MORE DETAILED INFORMATION SEE 

P 226 OF "RAUMFAHRTFORSCHUNG," 19, 1975. WHEN AN EVENT WAS 


DETECTED BY EXPERIMENT -04. A SHOCK ALARM MODE OF OPERATION WAS 

ENTERED IN WHICH FAST TIME RESOLUTION DATA WERE RECORDED INTO
 
ONBOARD STORAGE MEMORY FOR A PERIOD BEFORE AND AFTER THE EVENT.
 

INVESTIGATION NAME- GALACTIC AND SOLAR COSMIC RAYS 

NSSOC ID- 74-097A-08 INVESTIGATIVE PROGRAM
 
CODE SL/CO-OP
 

INVESTIGATION DISCIPLINE(S)

COSMIC RAYS
 

PERSONNEL
 

PI - J.H. TRAINOR 	 NASA-GSFC
 
01 - E.C. ROELOF 	 APPLIED PHYSICS LAD
 
01 - .J. TEEGARDEN NASA-GSFC
 
01 - F.B. MCDONALD NASA-GSFC
 
01 - K.G. MCCRACKEN CSIRO 

BRIEF DESCRIPTION
 

THE DETECTOR COMPLEMENT CONSISTED OF THREE SEPARATE DELTA 
EJDELTA A VS E TELESCOPES AND A PROPORTIONAL COUNTER FOR 
MONITORING SOLAR X RAYS IN THE RANGE 2-8 KEW. THE RIIH ENERGY 
TELESCOPE HAD A GEOMETRIC FACTOR OF 0.22 S0 IN STER AND 
MEASURED ELECTRONS IN THREE RANGES BETWEEN 2 AND 6 NEV AND 
PROTONS AND ALPHA PARTICLES IN THREE RANGES BETWEEN 26 AND 56 
NEV/N. PROTONS ABOVE 230 MEY ARE ALSO MEASURED. TiE FIRST
 
LOW-ENERGY TELESCOPE (GEOMETRIC FACTOR WAS 0.55 SO CM SBER)
 
MEASURED PROTONS AND 2 GT. 1 PARTICLES IN THREE RANGES BETWEEN
 
3 AND 21 MEV/N. THE SECOND LOW-ENERGY TELESCOPE (GEOMETRIC
 
FACTOR WAS 0.015 50 CM STER) MEASURES PROTONS IN SEVERAL RANGES 
BETWEEN 0.12 AND 2.1 KEY, ALPHA PARTICLES IN THE RANGES 0.6-2.1 
AND 6-21.Z MEV/N, AND ELECTRONS IN FOUR RANGES BETWEEN 0.12 AND 

2 MEV. FOR A NUMBER OF COINCIDENCE MODES, COUNTING DATA 
SECTORED INTO EIGHT 45 DEG SECTORS WERE OBTAINED. THE DATA
 
CYCLE TIME WAS DEPENDENT ON THE SPACECRAFT TELEMETRY RATE
 
(VARIABLE BETWEEN 4096 AND 8 GITSIS) AND FORMAT. UNDER OPTIMUM
 
CONDITIONS, FIVE EVENTS PER SECOND ARE PULSE HEIGHT ANALYZED
 
AND THE RATE DATA CYCLE IS OF THE ORDER OF 5 MINUTES. AT THE
 
SLOWEST COMBINATION OF BIT RATE AND FORMAT, A COMPLETE DATA
 
CYCLE REOUIRES ABOUT 2.5 HOURS. SEE "IEEE TRANS. ON NUC.
 
SCI.-" NS-2Z. 570. 1975, FOR FURTHER DETAILS
 

SPACECRAFT COMMON NAME- HELIOS-B
 
ALTERNATE NAMES- HELIO-B. PL-751A
 

HELIOS 2
 

NSSOC ID- 76-0O3A
 

LAUNCH DATE- D1/15176 	 WEIGHT- 210. KG
 
LAUNCH SITE- CAPE CANAVERAL, UNITED STATES
 
LAUNCH VEHICLE- TITAN
 

SPONSORING COUNTRYJAGENCY
 
FED REP OF GERMANY SMUF
 
UNITED STATES NASA-OSS
 

INITIAL ORBIT PARAMETERS
 
ORBIT TYPE- HELIOCENTRIC EPOCH DATE- 07/21176
 
ORBIT PERIOD- 185 6 DAYS INCLINATION- 0. DEG
 
PERIAPSIS- 0.289 AU RAE APOAPSIS- 0.993 AU RAD
 

PERSONNEL
 
MG - F.D. KOCHENDORFER NASA HEADQUARTERS 

SC - A.G. OPP NASA HEADQUARTERS 
PM - A. CUTZER GES FUR WELTRAUM 
PM - G.W. OUSLEY NASA-GSFC 
PS - H. PORSCHE DFVLR 

PS - J.H. TRAINOR 	 NASA-GSFC 

BRIEF DESCRIPTION
 

THIS SPACECRAFT WAS ONE OF A PAIR OF DEEP SPACE PROBES
 

DEVELOPED BY THE FEDERAL REPUBLIC OF GERMANY (FRO) IN A
 
COOPERATIVE PROGRAP WITH NASA. EXPERIMENTS WERE PROVIDED BY
 
SCIENTISTS FROM BOTH FRG AND THE U.S. NASA SUPPLIED THE
 
TITAN/CENTAUR LAUNCH VEHICLE. THE SPACECRAFT WERE EOIPPED
 
WITH TWO BOOKS, AND A 32-M ELECTRIC DIPOLE. THE PAYLOAD
 
CONSISTED OF A FLUXGATE MAGNETOMETER; ELECTRIC AND MAGNETIC
 
WAVE EXPERIMENTS, WHICH COVERED VARIOUS BANDS IN THE FREQUENEY
 

RANGE 6 HZ TO 3 NHZ, CHARGED PARTICLE EXPERIMENTS, WHICH
 
COVERED VARIOUS ENERGY RANGES STARTING WITH SOLAR WIND THERMAL
 
ENERGIES AND EXTENDING TO 1 GEV; A ZODICAL LIGHT EXPERIMENT,
 
AND A MICROMETEOROID EXPERIMENT. THE PURPOSE OF THE MISSION
 
WAS TO MAKE PIONEERING MEASUREMENTS OF THE INTERPLANETARY
 
MEDIUM FROM THE VICINITY OF THE EARTH'S ORBIT TO 3.3 AU. THE
 

SPACECRAFT WAS SPIN STABILIZED WITH THE SPIN AXIS NORMAL TO THE
 
ECLIPTIC, AND A NOMINAL SPIN RATE OF i RPS. THE OUTER SURFACE
 
WAS COATED WITH A CONDUCTIVE MATERIAL, RESULTING IN A PLASMA
 

SHEATH POTENTIAL OF TYPICALLY 5 EV. SHEATH RELATED COUPLING
 
CAUSED BY THE SPACECRAFT ANTENNAS PRODUCED INTERFERENCE WITH
 

THE WAVE EXPERIMENTS. BUT THE CHARACTER OF THE INTERFERENCE WAS
 
DIFFERENT THAN THAT OBSERVED ON THE HELIOS I SPACECRAFT. THE
 

SPACECRAFT WAS CAPABLE OF BEING OPERATED AT BIT RATES OF FROM
 
4096 TO 8 BPS, VARIABLE BY FACTORS OF TWO. WHILE THE
 
SPACECRAFT WAS MOVING TO PERIHELION, IT VAS GENERALLY OPERATED
 

FROM 64 TO 256 EPS; AND NEAR 0.3 AU, IT WAS OPERATED AT HIGHER
 
BIT RATES. BECAUSE OF DIFFICULTY ENCOUNTERED WITH THE HIGH
 

GAIN APTENNA, AND SCHEDULING CONFLICTS WITH VIKINGe RELATIVELY
 
LESS HIGH BIT RATE DATA WAS OBTAINED FROM HELIOS 2 THAN WAS
 

AVAILABLE FROM HELIOS 1.
 

IS 
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------- HELlOS- . FECHT16 -------------------------------------- PERSONNEL 

INVESTIGATION NAME-	 RICRONETEOROID DETECTOR AND ANALYZER 

NSSDC ID- 76-CO3A-12 INVESTIGATIVE PROGRAM 

CODE SL/CO-OP 

INVESTIGATION DISCIPLINE(S) 

INTERPLANETARY DUST 


INTERPLANETARY PHYSICS 


PERSONNEL 

Pi - H. FECHTIG NPI-NUCLEAR PHYS 

01 - J. WEIRAUCH MPI-PHTS ASTROPHYS, 


GRIEF 	DESCRIPTION 


THE PURPOSE OF THIS EXPERIMENT WAS TO INVESTIGATE SOME 

THEORIES ABOUT THE INTERPLANETARY DUST INCLUDING WHETHER -- (1) 
THE FUFBEP OF PARTICLES INCREASES TOWARD THE SUN. (2) THE CUT 
OFF FOR SMALL PARTICLES IS DEPENDENT OH THE DISTANCE FROM-THE 
SUN. BECAUSE SOLAR PRESSURE INCREASES HEARER THE SUN. AND (3) 

THE NUMBER DENSITIES 0 PARTICLES CHANGE NEAR THE ORBITS OF 
PLANETS. THE DETECTOR UTILIZED THE FACT THAT THE KINETIC 
ENERGY OF DUST PARTICLES HITTING A TARGET WITH HIGH VELOCITY 
(SEVERAL XMIS) CAUSES THE MATERIAL TO VAPORIZE AND BECOME 
PARTIALLY IONIZED.- THE GENERATED PLASMA CLOUD WAS 5EPARATED ST 
APPROPRIATE VOLTAGES INTO ITS NEGATIVE (ELECTRON> PART AND INTO 
POSITIVE IONS. FROM THE IMPULSE HEIGHTS, THE MASS AND THE 
ENERGY OF THE DUST PARTICLES WAS DETERMINED. A TIME-OF-FLIGHT 
MASS SPECTROMETER IN CONNECTION WITH THE TARGET ALLOWED THE 
SMALL ION CLOUD TO BE ANALYZED. MAKING POSSIBLE THE 
INVESTIGATION OF THE CHEMICAL COMPOSITION OF THE DUST 
PARTICLES. THE THRESHOLD FOR THE DETECTION OF A PARTICLE VAS 
ABOUT I.E-15 GM. MASS AND ENERGY DETERMINATION WAS POSSIBLE 
FOR PARTICLES LARGER THAN ABOUT 1-E-14 GM. FOR PARTICLES 
LARGER THAN 1.E-13 	GM. A MASS SPECTRUM HAY BE GATHERED. 


------- HELIOS-B, GURNETT -----------------------

INVESTIGATION NAME-	 COARSE FREQUENCY, FINE TIME RESOLUTION 


SPECTRUM ANALYSIS
 

NSSC ID- 76-O00A-O4 INVESTIGATIVE PROGRAM 
CODE SL/CO-OP 

INVESTIGATION DISCIPLINE(S)
 

PARTICLES AND FIELDS 

IONOSPHERES AND RADIO PHYSICS 


PERSONNEL 
P1 - D.A. BURNETT U OF IOWA 
01 - P.J. KELLOGG U OF MINNESOTA 
01 - S.J. SAUER NASA-GSFC 
Qi - E.G. STONE 	 NASA-GSFC 

BRIEF 	DESCRIPTION
 
THIS EXPERIMENT SHAREO THE 32 M TIP-TO-TIP ELECTRIC 


ANTENNA WITH EXPERIMENTS -05 AND -06. 'THE INSTRUHENT CONSISTED 

OF A 1 CHANNEL SPECTRU ANALYZER WITH APPROXIMATELY 

LOGARITHMICALLY EQUISPACED CENTER FREQUENCIES. 16 LOG 

COMPRESSORS. 16 R-C INTEGRATORS FOR AVERAGING THE LOG 

COMPRESSED ELECTRIC FIELD AMPLITUDE BETWEEN READOUTS. AND 16 

PEAK DETECTORS WHICH WERE RESET AFTER READOUT. THE 16 AVERAGES 

AND 16 PEAK LOG VALUES WERE SAMPLED ALMOST SIMULTANEOUSLY. THE 

CHANNELS HAD CENTER FREQUENCIES FOR THE CHANNELS FROM 31 HZ TO 

1.78 KHZ AND 1 PERCENT FROM 31 HZ TO 178 XHZ, AND BANDWIDTHS 
OF 20 PERCENT FOR THE HEMAIN1NG CHANNELS. THESE CHANNELS 
OVERLAPPED SO AS TO PROVIDE ESSENTIALLY CONTINUOUS FREQUENCY 
COVERAGE FOR THE RANGE OF ABOUT 20 HZ TO 200 KHZ. THE LOG 
COMPRESSORS HAD A DYNAMIC RANGE F 100 DO. SAMPLING RATE 
DEPENDED IN DETAIL ON THE SPACECRAFT BIT RATE AND TELEMETRY 
FORMAT. THE FASTEST REAL TIME TELEMETERED RATE WAS FOR 16 
AVERAGES AND IS PEAK VALUES TO BE SAMPLED EVERY 1.125 S. 
WHENEVER A VERY STRONG SIGNAL WAS DETECTED IN A PR-SELECTED 
CHANNEL, THE SHOCK ALARM DATA MODE WAS IMITATED IN WHICH THE 
ELECTRIC FIELD SPECTRUM, MAGNETIC FIELD, AND PLASMA DATA WERE 
RECORDED INTO SPACECRAFT MEMORY FOR A *PERIOD STARTING BEFORE 
AND TERMINATING AFTER THE TRIGGERING SIGNAL TINE. THE MAXIMUM 
SAMPLING RATE OF THE SPECTRUM DATA IN THIS MODE WAS 14.2 
SAMPLES PER 5 FOR EACH CHANNEL. INTERFERENCE OCCURED PRIMARILY 
IN THE LOWEST D CHANNELS WHICH WAS CAUSED BY SOLAR CELL NOISE, 
AND HARMONICS RELATED TO THE SPIN FREQUENCY AND THE SPACECRAFT 
SHEATH. HOWEVER, A COMBINATION OF FACTORS, INCLUDING THE 
PROPER DEPLOYMENT OF THE DIPOLE ANTENNA AND THE CONDUCTIVE 
SPACECRAFT COATING. RESULTED IN DATA FROM THIS SPACECRAFT BEING 
OF HIGHER QUALITY THAN DATA FROM HELIOS-A. 


--.---- HELIOS-B, GURNETT---------------


INVESTIGATION NAME-	 FINE FREQUENCY. COARSE TIME RESOLUTION 


SPECTRUM ANALYSIS 


NSSDC ID- 76-003A-05 INVESTIGATIVE PROGRAM 

CODE SLJCO-OP 


INVESTIGATION DISCIPLINE(S) 

PARTICLES AND FIELDS 
IONOSPHERES AND RADIO PHYSICS 


PI - D.A. GURNETT 	 U OF IOWA 
01 - P.J. KELLOGG 	 U OF MINNESOTA 
B1 - S.J. RAUER 	 RASA-GS$C
 
01 - R.G. STONE 	 HASA-GSFC 

BRIEF 	DESCRIPTION
 
THIS EXPERIMENT SHARED THE 3Z-N. TIP-TO-TIp. ELECTRIC 

DIPOLE ANTENNA WITH EXPERIMENTS -04 AND -06. INSTRUMENTATION 
CONSISTED, Of THREE TUNABLE PLASMA UAVE RECEIVERS, A 
FIXED-FREQUENCY WIDEBAND RECEIVER, AMP A WAVE FORK SAMPLER.
 
THE TUNABLE RECEIVERS AND WIDEHAND RECEIVER PROVIDED DATA FOR 
DIRECT TELEMETRY TO EARTH. THE DATA FROM THE WAVE FORM SAMPLER 
WERE STORED IN THE SPACECRAFT MEMORY FOR A SHORT PERIOD 

STARTING BEFORE AND ENDING AFTER THE SHOCK ALARM CIRCUIT HAD
 
BEEN TRIGGERED. EACH OF THE TUNABLE RECEIVERS COVERED A
 
DIFFERENT FREQUENCY BAND IN THE RANGE 1 HI TO 2;0 (HZ. THE
 
HIGH FREQUENCY RECEIVER HAD 96 FREQUENCY SETTINGS SEPARATED BY
 
ABOUT 4 PERCENT AND COVERED THE FREQUENCY RANGE 6.4 KHZ TO 205
 
KHZ. THE MID-RANGE RECEIVER HAD 4A FREQUENCY SETTINGS
 
SEPARATED BY ABOUT 6 PERCENT AND COVERED THE RANGE ZC& HZ TO
 

6.07 KHZ. THE LOW-FREQUENCY RECEIVER HAD 24 SETTINGS WITH I5
 
PERCENT SEPARATION AND COVERED THE RANGE 11 HI TO 309 HZ. THE
 
RESPONSE TIME OF THE LOW-FREGUENCY RECEIVER WAS APPROXIMATELY 1
 
S, NECESSITATING THE INCLUSION OF THE WIDEBAND RECEIVER TO
 
OBTAIN INFORMATION ABOUT THE ANGULAR DISTRIBUTION OF WAVES
 
APPEARING IN THE LOU-FREQUENCY BAND. THIS RECEIVER COVERED THE
 
FREQUENCY RANGE 1 HZ TO 200 HI. THE TIME RESOLUTION DEPENDED
 
IN DETAIL ON THE SPACECRAFT TELEMETRY FORMAT. BIT RATE. AND
 
EXPERIMENT OPERATIONAL MODE. WHEN THE SHOCK ALARM MODE BECAME
 
ACTIVATE4, DATA FROM THE gAVE FORM SAMPLER WERE READ INTO
 
SPACECRAFT MEMORY FOR A PERIOD STARTING BEFORE AND ENDING AFTER
 
THE TRIGGERING EVENT. IN THIS MODE, THE INSTANTANEOUS VOLTAGE
 
ACROSS THE ANTENNA WAS PASSED THROUGH A LOW PASS FILTER WITH
 
CORNER FREQUENCY DEPENDENT ON THE SAMPLING RATE, AND MEASURED
 
AT DISCRETE INTERVALS. THE MOST RAPID AEING 2.2 MS. FOR A MORE
 

DETAILED DISCUSSION SEE P 24D OF "RAUMFAHRFOR$CHUNG." 19,
 
1975. 

------- HELIOS-B. GURNETT -------------..................----...
 

INVESTIGATION NAME-	 SO-KHZ TO 2-MHZ RADIO WAVE
 

NSSDC ID- 76-003A-06 INVESTIGATIVE PROGRAM
 
CODE SL/CO-OP
 

INVESTIGATION DISCIPLINE(S)
 
SOLAR PHYSICS
 
IONOSPHERES AND RADIO PHYSICS
 

PERSONNEL
 
PI - D.A. GURNETT U OF IOWA
 
01 - P.J. KELLOGG U OF MINNESOTA
 
01 - R.R. WEBER 	 NIASA-GSFC 
01 - R.G. STONE 	 NASA-GSFe 

BRIEF 	DESCRIPTION 
THIS EXPERIMENT SHARED THE 32-M, TIP-TO-TIP, ELECTRIC 

DIPOLE ANTENNA WITH EXPERIMENTS -04 AND -05. A DUAL 
(REDUNDANT) 16-FREQUENCY CHANNEL RADIOMETER. WITH APPROXIMATELY 
LOGARITHMICALLY SPACED CHANNELS, WAS USED TO DETECT TYPE III 
RAOIO EMISSIONS ASSOCIATED WITH SOLAR FLARE EVENTS IN THE 
FREQUENCY BAND 26.5 KHZ TO 3 MZ. THE EXPERIMENT SAMPLING RATE 
WAS SYNCHRONIZED SUCH THAT EACH SPACECRAFT REVOLUTION WAS 
DIVIDED INTO 32 SECTORS. THE SEQUENCE AND FREQUENCY OF 
SAMPLING DEPENDED ON THE INSTRUMENT OPERATIONAL MODE (ONE OF 
FOUR) AND THE SPACECRAFT BIT RATE. THE MOST RAPID SAMPLING 
POSSIBLE FOR A SINGLE FREQUENCY CHANIJEL WAS ONCE EVERY 1/32 OF 
A SATELLITE SPIN PERIOD. OR ABOUT .03 SEC. A TYPICAL SAMPLING 
SEQUENCE WAS FOR ONE FREQUENCY CHANNEL TO BE SAMPLED FOR 10 
SECTORS (112 REVOLUTION), FOLLOWED BY THE NEXT. FOR MORE 
DETAILS ABOUT THE INSTRUMENT AND MOPES OF OPERATION SEE P 250 
OF "RAUMFAHRTFORSCHUNG," 19, 1975. 

------- HELlOS-B, KEPPLER ------------------------------------

INVESTIGATION NAME-	 ENERGETIC ELECTRON DETECTOR
 

NSSDC ID- 76-003A-IO INVESTIGATIVE PROGRAM 
CODE SL/CO-OP 

INVESTIGATION DISCIPLINEES)
 
PARTICLES AND FIELDS
 

PERSONNEL 
PI - E. KEPPLER MPI-AERONOMY 
01 - 8. WILKEN MPI-AERONOMY 

O----------------------...D.3. 	 NOAA-ERL
- WILLIAMS 

BRIEF DESCRIPTION
 

THE OBJECTIVE OF THE EXPERIMENT WAS TO STUDY THE ORIGIN
 
AND THE DISTRIBUTION MECHANISM OF LOW-EERGI ELECTRONS AND
 
PROTONS. THE INSTRUMENT. A MAGNETIC SPECTROMETER, CONSISTED OF
 
SIX SEMICONDUCTOR DETECTORS UITH APERTURES POINTING INTO THE
 
PLANE OF THE ECLIPTIC. SPECIES SEPARATION WAS ACHIEVED BY All
 

DNHOMOGENEOUS MAGNETIC FIELD ORIENTED PERPENDICULAR TO THE 
PARTICLE PATH. FOUR ELECTRON AND TWO PROTON DETECTORS MEASURED 
ELECTRONS FROM 20 TO 3OG KEV AND PROTONS FROM 80 TO 100C NEV. 
THE PROTON MEASUREMENTS WERE MADE WITH A TAO-DETECTOR TELESCOPE 
EMPLOYING COINCIDENCE AND ANTICOINCIDENCE LOGICS. BOTH
 

PARTICLE SPECIES *ERE MEASURED IN 16 ENERGY CHANNELS THROUGH 
PULSE HEIGHT ANALYSIS. FOR FURTHER INFORMATION SEE PP 261-263 
OF 'RAUMFAHRTFORSCHUNG.* 19, 5, SEPTENBER/OCTOSER 1975. 
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------- -------------------------

----- - HELIOSB 	 - .--------------KUNDT ----------------------

INVESTIGATION NAME-	 CELESTIAL MECHANICS 

NSSDC TO- 76-003A-14 INVESTIGATIVE PROGRAM 

CODE SLICO-OP 


INVESTIGATION DISCIPLINE(S) 


CELESTIAL MECHANICS 

ASTRONOMY 


PERSONNEL 

P - W. XUNDT U OF HAMBURG
 

01 - W.G. MELBOURNE NASA-JPL 


BRIEF DESCRIPTION 

THIS EXPERIMENT USED THE TRACKING DATA TO OBTAIN A 


DETAILED SPACECRAFT ORBIT AND TO OBTAIN IMPROVED KNOWLEDGE OF
 

THE ORBITAL ELEMENTS OF THE EARTH-MOON SYSTEM AND GENERAL 


RELATIVITY PARAMETERS. 


HELIOS-B, KUNOW 

INVESTIGATION NAME-	 COSMIC-RAY PARTICLES
 

NSSDC ID- 76-003A-07 INVESTIGATIVE PROGRAM 

CODE St/CO-OP 


INVESTIGATION DISCIPLINE(S) 


PARTICLES AND FIELDS 


PERSONNEL 

P - H. KUNOW U OF KIEL 


01 - GH WIRREREN2 U OF KIEL 

01 - G. GREEN U OF KIEL 


01 - N. MUELLEA-MELLIN U OF KIEL 


01 - M. WITTE U OF KIEL 

01 - H. HEMPE U OF KIEL 


BRIEF DESCRIPTION 

THE OBJECTIVE OF THE EXPERIMENT WAS TO STUDY HIGH-ENERGY, 


CHARGED. COSMIC-RAY PARTICLES OF SOLAR. PLANETARY, AND GALACTIC 


ORIGID IN INTERPLANETARY SPACE. PROTONS AND ALPHA PARTICLES 

WITH ENERGIES .GT. 1.3 MEVINUCLEON. AND ELECTRONS GT. 0.3 HEV 


WERE MEASURED WITHIN INTERPLANETARY SPACE OVER THE RANGE FROM
 

0.3 TO 1.0 AU. THE INSTRUMENT, A PARTICLE TELESCOPE WITH A 55 

DEG FIELD OF VIEW, CONSISTED OF FIVE SEMICONDUCTOR DETECTORS.
 
ONE SAPPHIRE-CERENKOV COUNTER, AND ONE SCINTILLATION COUNTER, 

ALL ENCLOSED BY AN ANTICOINCIDENCE CYLINDER. THE TELESCOPE HAD
 

BEEN CALIBRATED PRIOR TO LAUNCH USING RADIOACTIVE SOURCES, 

PARTICLE ACCELERATORS, AND GROUND-LEVEL MUONS. IT MEASURED 


PROTONS AND ALPHA PARTICLES IN SIX CHANNELS (1.3-3.3 3.3-13.
 

13-27, 27-37. 37-45, AND .GT. 45 MEVINUCLEON) AND ELECTRONS IN 

FIVE ENERGY CHANNELS (0.3-0.8, 0.8-2. 2-3, 3-4. AND .GT. 4 


REV). FOR MORE DETAIL SEE PP 253-257 OF 'RAUMFANRTFORSCHUNG,
 

19, 5, SEPTEMBER/OCTOBER 1975. 


------- LEINERT ---------------HELIOS.O, 


INVESTIGATION NAME-	 ZODIACAL LIGHT PHOTOMETER 

I 

NSSDC ID- 76-C03A-11 INVESTIGATIVE PROGRAM 


CODE SL/CO-OP 


IT4VESTIGAIION DISCIPLINE(S) 


INTERPLANETARY PHYSICS 


ZODIACAL LIGHT 


PERSONNEL 

PI - C. LEINERT MPI-ASTRONOMIE 

01 - E. PITZ MPI-ASTRONOMIE 


BRIEF DESCRIPTION 
THIS EXPERIMENT CONSISTED OF THREE PHOTOMETERS LOOKING AT 

15 DEG, 30 DEG, AND 90 DEG FROM THE ECLIPTIC. THESE 
PHOTOMETERS OBSERVED THE INTENSITY AND POLARIZATION OF THE 

ZODIACAL LIGHT IN UV. BLUE. SELECTED VISUAL BANDS. AND WHITE 

LIGHT. IH PURPOSE OF THIS EXPERIMENT WAS TO OBTAIN 
INFORMATION ABOUT THE SPATIAL DISTRIBUTION, SIZE, AND NATURE OF 

INTERPLANETARY DUST 	 PARTICLES. 

------- NESS ----------------HELIOS-, 


INVESTIGATION NAME-	 FLUXOATE AGNETOETER FOR AVERAGE FIELDS
 

NSSDC ID- 76-003A-02 INVESTIGATIVE PROGRAM 

CODESL/CO-OP
 

INVESTIGATION DISCIPLINE(S) 

PARTICLES AND FIELDS 


PERSONNEL
 
P1 - H.F. NESS NASA-GSFE 

01 - F. MADIANI SPACE PLASMA LAB 


01 - L.F. DURLAGA NASA-GSFC 


01 - S.C. CANTARANO U OF ROME 


BRIEF DESCRIPTION
 

THIS EXPERIMENT CONSISTED OF A BOOn-MOURTED.
 

TRIAXIAL-FLUXGATE MAGNETOMETER. AR AUTOMATIC IN-FLIGHT RANGE
 

SWITCH SYSTEM SELECTED THE OPTIMUM OF FOUR RANGES THAT ARE
 
MINUS TO PLUS 16, 48, 144, AND 43Z GAMMAS PER SENSOR. THESE
 

HAD CORRESPONDING DIGITIZATION RESOLUTIONS Of MINUS TO PLUS
 

0.03. 0.09- 0.28' AND 0.84 GAHMAS. A SENSOR FLIPPER WAS 
ACTUATED EVERy 36 H TO ASSIST IN SENSOR ZERO LEVEL 

DETERMINATION. FOR TELEMETRY BIT RATES ABOVE 256 Bps. VECTOR 
MEASUREMENTS WERE MADE AT RATES BETWEEN 1 AND 16 PER SEC, 

DEPENDING ON BIT RATES. AT LOWER BIT RATES. AVERAGES AND
 
VARIANCES WERE COMPUTED ON BOARD FOR TRANSMISSION TO EARTH.
 

H------ NEUBAUER
IELIOS-O, 


INVESTIGATION NAME-	 FLUXGATE MAGNETOMETER FOR FIELD
 

FLUCTUATIONS
 

NSSDC ID- 76-003A-01 INVESTIGATIVE PROGRAM 
CODE SL/CO-OP 

INVESTIGATION DISCIPLINE(S) 
PARTICLES AND FIELDS 

PERSONNEL 

PI - F.M. NEUBAUER * BRAUNSCHWEIG TECH U 

BE - A. MAIER BRAUNSCHWEIG TECH U 

BRIEF DESCRIPTION
 
THE INSTRUMENT CONSISTED OF A TRIAXIAL FLUXGATE
 

MAGNETOMETER MOUNTED ON A 2.75-. SOON TO MAKE MAGNETIC FIELD
 

MEASUREMENTS UP TO 4 HZ. DATA FROM EACH AXIS WERE FIRST SENT
 
THROUGH A LOW-PASS 	FILTER WITH THE 3 DO ATTENUATION POINT AT 4
 

HZ. DEPENDING ON 	THE TELEMETRY FORMAT AND BIT RATE, THE DATA
 
WERE FED EITHER INTO A TIME-AVERAGING COMPUTER OR DIRECTLY
 

CONNECTED TO TELEMETRY. -A SHOCK IDENTIFICATION COMPUTER
 

TRIGGERED THE STORAGE OF RAPID RATE DATA IN THE SPACECRAFT
 
MEMORY WHEN THERE WERE DISCONTINUITIES IN THE VARIATIONS OF THE
 

AMBIENT MAGNETIC FIELD. TWO MEASUREMENT RANGES WERE USED. PLUS
 
OR MINUS 130 AND IC NT WITH RESOLUTIONS OF-PLUS OR MINUS 0.2
 
AND 0.8 HT, RESPECTIVELY. THE INSTRUMENT WAS EQUIPPED WITH A
 

FLIPPER MECHANISM. WHICH RE-ORIENIED EACH SENSOR BY 90 DEG
 

PERIODICALLY. FOR DETAILED INFORMATION, SEE P 232 OF
 
"IAUMFAHRTFORSCHUNG." 19, 1975.
 

------- HELIOS-B, NEUBAUER----- - ...........................
 

INVESTIGATION NAME- SEARCH COIL MAGNETOMETER
 

NSSDC ID- 76-003A-03 INVESTIGATIVE PROGRAM
 
CODE SLICO-OP
 

INVESTIGATION DISCIPLINE(S)
 
PARI1CLES AND FIELDS
 

PERSONNEL
 
PI - F.M. NEUBAUER BRAUNSCHWEIG TECH U
 

0 - G. DEHMEL 	 BRAUNSCHWEIG TECH U 

BRIEF DESCRIPTION
 
THIS EXPERIMENT WAS DESIGNED TO INVESTIGATE THE MAGNETIC
 

COMPONENT OF ELECTROMAGNETIC WAVES IN THE SOLAR WIND FROM 0.3
 

TO 1.0 AU_ BY MEANS OF ITS WAVEFORM CHANNEL (WFC) THE RAPID
 
VARIATIONS OF THE MAGNETIC FIELD WERE MEASURED UP FROM PLUS OR
 

MINUS 8.75 NT TO PLUS OR MINUS 275 NT IN THREE DRTHOGONAL
 

DIRECTIONS FROM 4 TO 128 HZ. A SPECTRUM ANALYZER OBSERVED THE
 

FIELD COMPONENTS IN 	THE ECLIPTIC PLANE AND PERPENDICULAR TO IT,
 
TO OBTAIN THE POWER SPECTRAL DENSITY AND PEAK VALUES FOR
 

LOGARITHMICALLY SPACED CHANNELS IN THE RANGE FROM 4.7 TO 2200
 
HZ. BECAUSE OF THE LARGE AMOUNT OF DATA PRODUCED BY THIS
 
EXPERIMENT AN ADAPTIVE DATA REDUCTION WAS APPLIED. FOR
 

INTERESTING TIME INTERVALS SELECTED BY THE FLUXGATE
 
MAGNETOMETER (NEUBAUER) OR GURNETT (-04). WAVEFORM DATA COULD 
BE READ INTO AN ON-BOARD MEMORY AT A RAPID RATE TO BE 

TRANSMITTED SLOWLY AFTERWARDS. FOR MORE DETAILED INFORMATION 
SEE P 241 IN "RAUMFAHRTFORSCHUNG." 19, 1975. 

------- HELIOS-B. ROSENBAUER -----------------------------------


INVESTIGATION NAME-	 PLASMA DETECTORS 

NSSDC Ib- 76-003A-09 INVESTIGATIVE PROGRAM
 

CODE SL/CO-OP
 

INVESTIGATION DISCIPLINE(S)
 

PARTICLES AND FIELDS
 

PERSONNEL
 

PI - H.M. ROSENBAUER MPI-AERONOMY
 
01 - N. PELLCOFER MPI-EXTRATERR PHYS
 

01 - d.H. WOLFE NASA-ARC
 

BRIEF DESCRIPTION 
THIS EXPERIMENT EMPLOYED 3 PLASMA ANALYZERS FOR POSITIVE 

IONS AND ONE FOR ELECTRONS. ALL DETECTORS WERE MOUNTED NORMAL 
TO THE SPIN AXIS. POSITIVE IONS WITH ENERGY PER CHARGE WITHIN
 
THE RANGE 0.155 TO 15.32 KEVI WERE MEASURED IN TWO ANGULAR
 
DIMENSIONS USING A COMBINATION OF A HEMISPHERICAL. A
 
QUADDISPHERICAL, AND A SINUSOIDALLY SHAPED ELECTROSTATIC
 

ANALYZER. ELECTRONS WITH ENERGY FROM 0-5 TO 1660 EV WERE
 
MEASURED WITH A HEMISPHERICAL ELECTROSTATIC ANALYZER IN ONE
 
DIMENSION. UHE EXPERIMENT OPERATED IN SEVERAL MODES WITH
 
DIFFERING TIME RESOLUTION DEPENDING IN DETAIL OR TELEMETRY
 

FORMAT AND SATELLITE BIT RATE. TYPICAL TIME RESOLUTION WAS ON
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THE ORDER OF A MINUTE. ALSO. WHENEVER THE SPECIAL SHOCK ALARM 

DBODE WAS TRIGGERED BY EXPERIMENTS -04 OR -01. HIGH TIME 
RESOLUTION PLASMA DATA WAS RECORDED INTO SPACECRAFT MEMORY FOR
 
LATER TRANSMISSION. BECAUSE THE SPACECRAFT BODY WAS COATED 

WITH A CONDUCTIVE COATING. THE SHEATH POTENTIALS WERE ABOUT 5 
EV. CAUSING FAR LESS DEGRADATION IN THE USEFULNESS OF DATA
 
TAKEN IN THE LOWER ELECTRON ENERGY CHANNELS THAN ON ,THE HELLOS 

A SPACECRAFT. AND ALMOST NO EFFECT ON THE lO1 DATA. FOP MORE 

DETAILED INFORMATION SEE P 226 Of "RAUMFAHRTFORSCHUNG." 19. 

1975. WDEN Ak EVENT WAS DETECTED BY EXPERIMENT -04, A SHOCK
 
ALARM MODE OF OPERATION WAS ENTERED IN WHICH FAST TIME 

RESOLUTION DATA WERE RECORDED INTO ONBOARD STORAGE MEMORY FOR A 

PERIOD BEFORE AND AFTER THE EVENT. 


-HELOS-B, TRAINO---------------

INVESTIGATION NAME-	 GALACTIC AND SOLAR COSMIC RAYS 


NSSDC ID- 76-003A-08 INVESTIGATIVE PROGRAM 

CODE SLJCO-OP 


INVESTIGATION DISCIPLINEiS) 


PARTICLES AND FIELDS 

COSMIC PAYS 


PERSONNEL 


PI - J.H_ TRAINOR 	 NASA-GSFC 
01 - E.C. ROELOF 	 APPLIED PHYSICS LAB 

01 - B.J. TEEGARDEN NASA-GSFC 

01 - FB MCDONALD 	 NASA-GSFC
 
01 - K.G. MCCRACKEN CSIRO0--


BRIEF 	DESCRIPTION 

THE DETECTOR COMPLEMENT CONSISTED OF THREE SEPARATE DELTA 

EIDELTA X VS E TELESCOPES AND A PROPGRTIONAL COUNTER FOR 
RONITORING SOLAR X RAYS IN THE RANGE 2-S KEV. THE HIGH ENERGY 
TELESCOPE HAD A GEOMETRIC FACTOR OF O.2 SO CM STER AND 
MEASURED ELECTRONS IN THREE RANGES BETWEEN 2 AND 8 1EV, AND 
PROTONS AND ALPHA PARTICLES IN THREE RANGES BETWEEN 20 AND 56 
MEVIN. PROTONS ABOVE 230 REV ARE ALSO MEASURED. THE FIRST 
LOW-ENERGY TELESCOPE (GEOMETRIC FACTOR WAS 0.155 SO CM STER) 
MEASURED PROTONS AND z T. I PARTICLES IN THREE RANGES BETWEEN 
3 AND 21 MEV/N. THE SECOND LOW-ENERGY TELESCOPE (GEOMETRIC 
FACTOR WAS 0.015 O CIN STER) MEASURES PROTONS IN SEVERAL RANGES 

BETWEEN 0.12 AND 2.1 REV, ALPHA PARTICLES IN THE RANGES 0.6-2.1 

AND 6-21.Z nEV/H. AND ELECTRONS IN FOUR RANGES BETWEEN 0.12 AND
 
2 MEV. FOR A NUMBER OF COINCIDENCE NODES. COUNTING DATA 

SECTORED INTO EIGHT 45 DEG SECTORS WERE OBTAINED. THE DATA 

CYCLE TINE WAS DEPENDENT ON THE SPACECRAFT TELEMETRY RATE 

(VARIABLE BETWEEN 4096 AND 8 BITS/S) AND FORMAT. UNDER OPTIMUM 

CONDITIONS, FIVE EVENTS PER SECOND ARE PULSE HEIGHT ANALYZED 

AND THE RATE DATA CYCLE IS OF THE ORDER OF 5 MINUTES. AT THE 

SLOWEST COMBINATION OF BIT RATE AND FORMAT, A COMPLETE DATA 

CYCLE REQUIRES ABOUT 2.5 HOURS. SEE "IEEE TRANS. OH HUG. 

SCI.." NS-22. 570. 1975. FOR FURTHER DETAILS. 


****** IN- ************ 


SPACECRAFT COMMON NAME- IMP-9 

ALTERNATE NAMES- PL-713A. EXPLORER 47 

IMP 7, 0619? 


NSSDC 	ID- 72-073A
 

LAUNCH DATE- 09/23/72 	 WEIGHT- 390. XG 
LAUNCH SITE- CAPE CANAVERAL. UNITED STATES
 
LAUNCH VEHICLE- DELTA 


SPONSORING COUNTRY/AGENCY 


UNITED STATES NASA-OSS
 

INITIAL ORBIT PARAMETERS 

ORBIT TYPE- GEOCENTRIC EPOCH DATE- 09/25/72
 
ORBIT PERIOD- 17702. MIN INCLINATION- 17.2 DEG 

PERIAPSIS- 201599. KM ALT APOAPSIS- 235639. MR ALT 


PERSONNEL 


MG - J.R. HOLTZ NASA HEADQUARTERS 

SC - E.R. SCH.ERLING NASA HEADQUARTERS 

PM - M.A. DAVIS 	 NASA-GSFC 

PS - J.H. KING 	 NASA-GSFC 


GRIEF DESCRIPTION 

IMP-N CONTINUED THE STUDY BEGUN By EARLIER IMP SPACECRAFT 


OF THE INTERPLANETARY AND MAGNETOTAIL REGIONS FROM A NEARLY 

CIRCULAR ORBIT. NEAR 37 EARTH RADII. THIS 16-SIDED DRUM-SHAPED. 

SPACECRAFT WAS 157 	CM HIGH AND 135 CM IN DIAM. IT WAS DESIGNED. 

TO MEASURE ENERGETIC PARTICLES, PLASMA. AND ELECTRIC AND 
MAGNETIC FIELDS. THE SPIN AXIS WAS NORMAL TO THE ECLIPTIC 
PLANE, AND THE SPIN PERIOD WAS 1-3 S. THE SPACECRAFT WAS 

POWERED BY SOLAR CELLS AND A CHEMICAL BATTERY. SCIENTIFIC DATA 

WERE TELEMETERED TO EARTH AT 1600 BPS (WITH A SECONDARY 400-BPS 


RATE AVAILABLE).
 

------- MMp-HI AP E ...--------------

INVESTIGATION NAME-	 SOLAR PLASMA ELECTROSTATIC ANALYZER 

NSSDC 	ID- 12-073A-1O INVESTIGATIVE PROGRAM
 
CODE ST 

INVESTIGATION DISCIPLINE(S)
 

PARTICLES AND FIELDS
 

PERSONNEL
 
PI - S.J. BAME 	 LOS ALAMOS SCI LAB
 
01 - J.R. ASBRIDGE 	 LOS ALAMOS SCI LAB
 

BRIEF 	DESCRIPTION
 

A HEMISPHERICAL ELECTROSTATIC ANALYZER WAS USED TO STUDY 
THE DIRECTIONAL INTENSITY Of POSITIVE IONS AND ELECTRONS IN THE 
SOLAR WIND, MAGNETQSEATAP AND MAGNETOTAIL. IONS AS HEAVY AS 
OXYGEN WERE RESOLVED WHEN THE SOLAR WIND TEMPERATURE WAS LOW. 
ENERGY ANALYSIS WAS ACCOMPLISHED By CHARGING THE PLATES TO 
KNOWN VOLTAGE LEVELS AND ALLOWING THEM TO DISCHARGE WITH KNOWN 
RC TIME CONSTANTS. IN OHE SOLAR WIND. POSITIVE IONS FROM 2CO EV 
TO 5 KEV (15 PERCENT SPACING, 3 PERCENT RESOLUTION) AND 
ELECTRONS FROM EDV TO 1 KEN (33 PERCENT SPACING, i PERCENT 
RESOLUTION) WERE STUDIED. IN THE MAGNETOSHEATH. POSITIVE IONS 
FROM 200 ZV To KEV (15 PERCENT SPACING, 3 PERCENT RESOLUTION) 
AND FROM 200 EV TO 2 KEN (30 PERCENT SPACING. 15 PERCENT
 
RESOLUTION) AND ELECTRONS FROM S EV TO 1 KEV (30 PERCENT
 
SPACING, 15 PERCENT RESOLUTION) WERE STUDIED. IN THE
 
MAGNETOTAIL. POSITIVE IONS FROM 200 ED TO 20 REV (30 PERCENT
 
SPACING. 15 PERCENT RESOLUTION) AND ELECTRONS FROM 5 ED TO I
 
KEV (30 PERCENT SPACING. 15 PERCENT RESOLUTION) AND FROM 100 EV
 
TO 20 	REV (15 PERCENT RESOLUTION) WERE STUDIED. 

---- IMP-H BRIDGE -------------------------


INVESTIGATION HARE-	 SOLAR PLASMA FARADAY CUP 

NOSDC 1O- 72-BSA-G2 INVESTIGATIVE PROGRAM 
CODE ST 

INVESTIGATION DISEIPLINE(S) 

PARTICLES AND FIELDS 

PERSONNEL
 
PC 
00 
01 
01 

- H.S. 
- A.J. 
- J.H. 

- E.F. 

BRIDGE MASS 
LAZARUS MASS 
SINSACK MASS 

LYON MASS 

INST 

INST 
INST 

INST 

OF TECH 
OF TECH 
OF TECH 

OF TECH 

BRIEF DESCRIPTION 
A MODULATED SPLIT-COLLECTOR FARADAY CUP, WNICH WAS 

PERPENDICULAR TO THE SPACECRAFT SPIN AXIS, WAS USED TO STUDY
 
THE DIRECTIONAL INTENSITY OF POSITIVE IONS AND ELECTRONS IN THE
 
SOLAR WIND. TRANSITION REGION. AND MAGNETOTAIL. ELECTRONS WERE
 
MEASURED IN EIGHT LOGARITHMICALLY EQUISPACED CHANNELS BETWEEN
 
17 ED AND 7 KEV. POSITIVE IONS WERE MEASURED IN EIGHT CHANNELS
 
BETWEEN SO EV AND 7 REV. A SPECTRUM WAS OBTAINED EVERY EIGHT
 
SPACECRAFT REVOLUTIONS. ANGULAR INFORMATION WAS OBTAINED IN
 
EITHER 15 EQUALLY SPACED INTERVALS DURING A 360-DEG REVOLUTION
 
OF THE SATELLITE OR IN 15 ANGULAR SEGMENTS CENTERED MORE
 
CLOSELY ABOUT THE SPACECRAFT SUE LINE. 

------- IMP-H CLINE--------------

INVES7IGATION WARE-	 STUDY OF COSMIC-RAY. SOLAR AND
 
NAGNETOSPHERIC ELECTRONS 

NSSDC ID- 72-073A-13 INVESTIGATIVE PROGRAM
 
CODE ST
 

INVESTIGATION DISCIPLINE(S)
 
MAGNETOSPHERIC PHYSICS 
COSMIC RAYS 

PERSONNEL
 
PI - T.L. CLINE NASA-GSFC
 

BRIEF 	DESCRIPTION
 

THIS EXPERIMENT STUDIED GALACTIC AND SOLAR ELECTRONS AND
 
POSITRONS IN THE KINETIC ENERGY RANGE 0 XEV TO 2 MEV.
 
INFORMATION ON PROTONS BETWEEN 0.5 AND 4.0 MEV WAS ALSO
 
OBTAINED. A COLLIMATED STILBENE CRYSTAL SCINTILLATOR LOOKING
 
PERPENDICULAR TO THE SPACECRAFT SPIN AXIS SERVED AS THE
 
PRINCIPAL DETECTOR. A SIMILAR. FULLY SHIELDED CRYSTAL SERVED TO
 
DETERMINE THE CONTRIBUTION TO THE PRINCIPAL DETECTOR COUNT RATE
 
OF ELECTRONS AND PROTONS GENERATED WITHIN THE PRINCIPAL
 
DETECTOR DY GAMMA RAYS AND NEUTRONS. RESPECTIVELY. A FULLY
 
SHIELDED ESI CRYSTAL SERVED AS A GAMMA-RAY SPECTROMETER AND WAS
 
USED IN COINCIDENCE WITH THE PRINCIPAL DETECTOR TO DISTINGUISH
 
ELECTRONS FROM POSITRONS. COUNT RATES FROM EACH DETECTOR
 
OBTAINED IN EIGHT ANGULAR SECTORS PER REVOLUTION WERE
 
TELEMETERED. IN ADDITION, THE AMPLITUDE AND SHAPE OF THE PULSE
 
GENERATED IN THE PRINCIPAL DETECTOR BY THE FIRST STOPPING
 
PARTICLE IN EACH APPROPRIATE TELEMETRY FRAME WAS STUDIED. PULSE
 
AMPLITUDE AND SHAPE WERE TO YIELD ENERGY (10 PERCENT
 
RESOLUTION) AND PARTICLE SPECIES INFORMATION.
 

------- IMP-H. FRANK -------------------------------------------


INVESTIGATION NAME-	MEASUREMENT Of LOW-ENERGY PROTONS AND
 
ELECTRONS
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------- --------------- 

RSSDC ED- ?2-CTIA-04 INVESTIGATIVE PROGRAM N$SDC ID- 72-073A-9 INVESTIGATIVE PROGRAM
 

CODE ST 


INVESTIGATION DISCIPLIIIE(S) 

PARTICLES AND FIELDS 


PERSONNEL 

PI - L.A. FRANK U OF IOWA 

BRIEF DESCRIPTION 


THIS EXPERIMENT MEASURED THE ENERGY.SPECTRA OF LOW-ENERGY
 
ELECTRONS AND PROTONS IN THE GEOCENTRIC RANGE 30 TO 40 R(E) TO 

FURTHER UNDERSTAND GEOMAGNETIC STORMS. AURORA. TAIL AND NEUTRAL 


SHEET, AND OTHER MAGNETOSPHERIC PHENOMENA. THE DETECTOR WAS A 

DUAL-CHANNEL. CURVED-PLATE. ELECTROSTATI7C ANALYZER (LEPEDEA -

LOW-ENERGY PROTON AAD ELECTRON DIFFERENTIAL ANALYZER) WITH 16 

ENERGY INTERVALS BETWEEN S EV AND G REV. IT HAD AN ANGULAR 


FIELD OF VIEW OF 9 DEG BY 25 bEG I FOUR DIRECTIONS 

PERPENDICULAR TO THE SPACECRAFT SPIN AXIS. THE DETECTOR WAS 

OPERATED IN ONE OF TWO MODES (1) ONE PROVIDING GOOD ANGULAR 

RESOLUTION C16 DIRECTIONS FOR EACE PARTICLE ENERGY BAND) ONCE 


EACH 272 S, AND (2) ONE PROVIDING GOOD PEMPORAL RESOLUTION IN 

WHICH THE ENTIRE ENERGY RANGE IN FOUR DIRECTIONS WAS HEASURED 

EVERY 68 S. 

------- IMp-H, GLOECKLE--------- ------

INVESTIGATION NAME- IONS AND ELECTRONS IN THE ENERGY RANGE 
0.1 TO 2 HER 


NSSDC o- 72-73A-03 INVESTIGATIVE PROGRAM 

CODE ST 

INVESTIGATION DISCIPLINE(S) 
PARTICLES AND FIELDS 

PERSONNEL 
p - 6. GLOECKLER U OF MARYLAND 
01 - C,Y, FAN U OF ARIZONA 
01 - O.K. NOVESTADT MPI-EXTRATERR PHTS 

BRIEF DESCRIPTZON t 
THIS EXPERIMENT WAS DESIGNED TO DETERMINE THE COMPOSITION 

AND ENERGY SPECTRA OF ,LOW-ENERGY PARTICLES ASSOCIATED WITH 
SOLAR ACTIVITY AND INTERPLANETARY PROCESSES. THE DETECTORS 
USED WERE (I) AN ELECTROSTATIC ANALYZER (TO SELECT PARTICLES OF 
THE DESIGNATED ENERGY PER CHARGE) COMBINED WITH AN ARRAY OF 

WINDOWLESS SOLID-STATE DETECTORS (TO MEASURE THE ENERGY LOSS) 
AND SURROUNDED- BY AN ANTICOINCIDENCE SHIELDING AND (2) A 
PARTICLE TELESCOPE CONSISTING OF A SILICON SURFACE BARRIER 

DETECTOR AND A FLAT TWO-CHAMBER PROPORTIONAL COUNTER ENCLOSED 
IN AN ANTICOINCIDENCE SCINTILLATOR CUP. THE EXPERIMENT 
MEASURED PARTICLE ENERGIES FROM 0.1- TO 2-MEV PER CHARGE IN 1 
BANDS AND UNIGUELY IDENTIFIED POSITRONS AND ELECTRONS AS WELL 
AS NUCLEI WITH CHARGES OF I FROM I TO 8 (CHARGE GROUP 
RESOLUTION FOR I BETWEEN 9 AND 26). TWO O00-CHANNEL PULSE 
HEIGHT ANALYZERS, ONE FOR EACH ELEMENT OF THE TELESCOPE, WERE 
INCLUDED IN THE EXPERIMENT PAYLOAD. THE TELESCOPE FAILED ON 
NOVEMBER 25, 19?2. WHEN THE WINDOW ON THE PROPORTIONAL COUNTER 
WEAKENED AND BURST DUE TO EXPOSURE TO UV RADIATION. 

-------KRIMIGI ---------------IMP., 

INVESTIGATION NAME- CHARGED PARTICLE MEASUREMENTS EXPERIMENT -

HSSUE ID- 72-073A-.8 INVESTIGATIVE PROGRAM 


SOLAR-TERRESTRIAL PHYSICS
 

INVESTIGATION DISCIPLINECS) 

PARTICLES AND FIELDS
 

PERSONNEL 


PI - S.M. KRIjIGIS APPLIED PHYSICS LAB 
01 - T.P. ARMSTRONG U OF KANSAS 
01 - J.A. VAN ALLEN U OF IOWA 

BRIEF DESCRIPTION 
THREE SOLID-STATE DETECTORS IN AN ANTICOINCIDENCE PLASTIC 

SCINTILLATOR OBSERVED ELECTRONS BETWEEN 0.2 AND 2.5 MEV 
PROTONS BETWEEN, 0.3 AND 500 REV, ALPHA PARTICLES BETWEEN 2.0 

AND 200 MEV, HEAVY PARTICLES WITH ATOMIC NUMBERS RANGING FROM 2 
TO 5 WITH ENERGIES GREATER THAN 8 ME. HEAVY PARTICLES WITH Z 
VALUES RANGING BETWEEN 6 AND I WITH ENERGIES GREATER THAN 32 
HEY, AND INTEGRAL PROTONS AND ALPHAS OF ENERGIES GREATER THAN 

S0 HEVNUCLEON, ALL WITH DYNAMIC RANGES OF I TO I MILLION (PER 
SO CM-S-STER). FIVE THIN WINDOW GEIGER-MUELLER TUBES OBSERVED 
ELECTRONS OF ENERGY GREATER THAN 15 KEY, PROTONS OF ENERGY 

GREATER TAN 230 KEy. AND X-RAYS WITH WAVELENGTHS BETWEEN 2 AND 

10 A, ALL WITH A DYNAMIC RANGE OF 10 TO 100 MILLION (PER SO 


CM-S-STER). PARTICLES AND X-RAYS PRIMARILY OF SOLAR ORIGIN 

WERE STUDIED, BUT THE DYHAMIC RANGE AND RESOLUTION OF THE 


INSTRUMENT PERMITTED COSMIC RAYS AND MAGNETOTAIL PARTICLES TO 

BE OBSERVED. 


IMP-N, MCDONALD 

INVESTIGATION NAME- SOLAR AND COSMIC-RAY PARTICLES 

CODE ST
 

INVESTIGATION DISCIPLiJNE(S)
 
PARTICLES AND FIELDS
 

PERSONNEL
 
PI - F.B. MCDONALD NASA-GSFC 

I - D.E. HAGGE UNKNOWN 
0I - N.J. TEEGARDEN NASA-GSFC
 

BRIEF DESCRIPTION
 
THE GSFC COSMIC-RAY EXPERIMENT MEASURED ENERGY SPECTRA.
 

COMPOSITION. AND ANGULAR DISTRIBUTION OF SOLAR AND GALACTIC
 
ELECTRONS, PROTONS. AND HEAVIER NUCLEI UP TO I = 30. THREE
 
DISTINCT DETECTOR SYSTEMS WERE USED. THE FIRST SYSTEM 
CONSISTED OF A PAIR OF SOLID-STATE TELESCOPES THAT MEASURED 

INTEGRAL FLUXES ABOVE 150, 350, AND 700 KEV AND OF PROTONS 
ABOVE 0.05, 0.15, 0.70 1.0, 1.2, 2.0, 2.5, 5.0, 15, AND 25 
MEV. EXCEPT FOR THE .05-MEV PROTON MODE, ALL COUNTING MODES 
HAD UNIQUE SPECIES IDENTIFICATION. THE SECOND DETECTOR SYSTEM 

WAS A SOLID-STATE DE/DX VS E TELESCOPE THAT LOOKED 
PERPENDICULAR TO THE SPIN AXIS. THIS TELESCOPE MEASURED NUCLEI 
FROM 1 TO 16 U WITH ENERGIES BETWEEN 4 AND 20 MEV/NUCLEON. 
COUNTS OF PARTICLES IN THE 0.5- TO 4-MEVINUCLEON RANGE, WITH NO 
CHARGE RESOLUTION, WERE OBTAINED AS COUNTS IN THE DE/DX, BUT 
NOT IN THE E SENSOR. THE THIRD DETECTOR SYSTEM WAS A 
THREE-ELEMENT CSI SCINTILLATOR TELESCOPE WHOSE AXIS MADE AN 
ANGLE OF 39 DEG WITH RESPECT TO THE SPIN AXIS. THE INSTRUMENT 
RESPONDED TO ELECTRONS BETWEEN 2 AND 12 HEV AND NUCLEI FROM 1 
TO 30 U N THE ENERGY RANGE 20 TO 500 MEVINUCLEON. FOR 

PARTICLES BELOW I0 MEV THIS INSTRUMENT ACTED AS A DEIDX 
DETECTOR. ABOVE 0 MEV. IT ACTED AS A BIDIRECTIONAL TRIPLE 
OE/DX DETECTOR. FLUX DIRECTIONALITY INFORMATION WAS OBTAINED 
BY DIVIDING CERTAINE PORTIONS OF THE DATA FROM EACH DETECTOR 
SYSTEM INTO EIGHT ANGULAR SECTORS. 

------- IMP-H. OGILVIE 

INVESTIGATION NAME- SOLAR WIND ION COMPOSITION
 

NSSDC ID- 72-073A-12 INVESTIGATIVE PROGRAM
 
CODE ST
 

INVESTIGATION DISCIPLINE(S)
 
iAGNETOSPHERIC PHYSICS
 
PARTICLES AND FIELDS
 

PERSONNEL
 
PI - K.W. OGILVIE NASA-GSFC
 

BRIEF DESCRIPTION
 
AN ELECTROSTATIC ANALYZER AND WEIN-TYPE VELOCITY SELECTOR 

WERE USED TO GAIN EXPLORATORY DATA ON HEAVY ION COMPOSITION IN 
THE SOLAR WIND. THE BULK VELOCITIES OF 4 HE+*. 4 HE+, 3 HE+*, 
AND 0 (ISOTOPES INDISTINGUISHABLE) IONS IN ALL IONIZATION 
STATES WERE SEPARATELY STUDIED. DURING 30 SUCCESSIVE 
SPACECRAFT SPIN PERIODS, IONS OF A GIVEN SPECIES WERE STUDIED 
IN 30 LOGARITHMICALLY EQUISPACED BULK VELOCITY CHANNELS FROM 
200 TO 600 KMIS. A COMPLETE SET OF MEASUREMENTS REQUIRED ABOUT 

10 MIN AND CONSISTED OF 30 ONE-STEP SEQUENCES FOR 4 HE++ IONS 
AND FIVE 30-STEP SEQUENCES FOR EACH OF THE THREE OTHER SPECIES. 

---- IMP-H. SCARF ..........................
 

INVESTIGATION NAME- PLASMA WAVE
 

NSSPC P- 72-073A-11 INVESTIGATIVE PROGRAM 
CODE ST 

INVESTIGATION DISCIPLINE(S) 

MAGNETOSPHERIC PHYSICS 
PARTICLES AND FIELDS 

PERSONNEL 

PI - F.L. SCARF TRW SYSTEMS GROUP 
01 - G.M. CROOK GAINES B. CROOK ASSOC 
01 - I.M. GREEN TRW SYSTEMS GROUP 
OF - R.W. FREDERICKS TRW SYSTEMS GROUP 

BRIEF DESCRIPTION 
ELECTRIC FIELD COMPONENTS PERPENDICULAR T0 THE SPACECRAFT 

SPIN AXIS AND THE MAGNETIC FIELD COMPONENT PARALLEL TO THAT 
AXIS WERE MEASURED BY AN ELECTRIC DIPOLE ANTENNA AND A SEARCH 

COIL MAGNETOMETER. BOTH SENSORS WERE MOUNTED ON A 3.O5-M BOOM. 
DATA WERE OBTAINED IN EIGHT FREQUENCY CHANNELS FROM 10 HZ TO 
100 AH IN EITHER THE NORMAL MODE OR THE SNAPSHOT MODE. TWO 
CHANNELS, CENTERED AT 67 AND 600 HZ, HAD 10-DB FALL-OFF POINTS 
OF 17 AND 150 HZ, AND 270 AND 810 HZ, RESPECTIVELY. THE 

REMAINING SIX CHANNELS WERE NARROW-BANDWIDTH CHANNELS CENTERED 
AT 1.3 2.3. 5.4. 10.5, 30, AND 70 MHZ. IN THE NORMAL MODE, THE 

ANTENNA WAS FIRST SAMPLED IN A GIVEN FREQUENCY CHANNEL MANY 
TIMES DURING A GIVEN MEASUREMENT PERIOD (COMPARABLE TO THE 
SPACECRAFT SPIN PERIOD). DURING THE NEXT PERIOD, THE SEARCH 

COIL WAS SAMPLED MANY TIRES IN THE SAME FREQUENCY CHANNEL.
 
NEXT, THE ANTENNA WAS SAMPLED IN THE NEXT FREQUENCY CHANNEL,
 

FOLLOWED BY THE SEARCH COIL IN THAT CHANNEL. THE FREQUENCY
 
CHANNELS WERE INCREMENTED. AND THE SAMPLED SENSORS WERE
 
ALTERNATED UNTIL A FULL SET OF DATA WAS OTAINED IN 16
 
MEASUREMENT PERIODS (APPROXIMATELY 20 S). IN THE SNAPSHOT MODE.
 
ONLY ELECTRIC FIELD DATA WERE TRANSMITTED, AS FOLLOWS. THE
 
ANTENNA WAS FIRST SAMPLED IN A GIVEN FREQUENCY CHARNEL MANY
 
TIMES DURING A GIVEN MEASUREMENT PERIOD. IN THE NEXT PERIOD.
 
THE ANTENNA WAS SAMPLED IN WO SEQUENCES OF EIGHT FREQUENEY
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CHANNELS. THIS TWO-PERIOD MEASUREMENT WAS EXECUTED EIGHT TIMES, 

EACH TIME INCREMENTING THE FREQUENCY CHANNEL STUDIED ItN EVERY 

OTHER PERIOD By ONE. THUS, A FULL SET OF DATA AGAIN REQUIRED 16 
MEASUREMENT PERIODS. IN ADDITION, AN ANALOG MODE, SAMPLING THE 

ANTENNA AND SEARCH COIL FROM 1Z TO 100 HZ. WAS USED IN 
CONJUNCTION WITH THE SPECIAL PURPOSE ANALOG TELEMETRY TEST TO 

BE CONDUCTED. UNFORTUNATELY THIS TELEMETRY SYSTEM DID NOT WORK 

WELL. AND NO USABLE DATA WERE OBTAINED IN THIS MODE OF 


OPERATION. FOR THE DIGITAL MODES, SOME INTERFERENCE WAS 

EXPERIENCED FROM THE ASYMMETRIC PLASMA SHEATH ASSOCIATED WITH 

THE POLAR CELL ARRAYS- THIS INTERFERENCE LIMITED THE 

SENSITIVITY OF THE MAGNETIC FIELD MEASUREMENTS AND INTRODUCED 


COMPLEXITY INTO ANALYSIS OF THE ELECTRIC FIELD MEASUREMEMTS. 


.....- IMp. SIMPSON ..----------------

INVESTIGATION NAME-	 SOLAR FLARE HIGH-Z/LOW-E AND LOW-Z 
ISOTOPE 

NSSDC ID- 7Z-073A-3? INVESTIGATIVE PROGRAM 
CODE ST 

INVESTIGATION DISCIPLINE(S) 

PARTICLES AND FIELDS 


PERSONNEL I 
PI - J.A. SIMPSON U OF CHICAGO 
BY - N. GARCIA-MUNOZ U Of CHICAGO 

BRIEF DESCRIPTION 
THIS EXPERIMENT USED TWO TELESCOPES TO MEASURE THE 

COMPOSITION AND 	 ENERGY SPECTRA OF SOLAR (AND GALACTIC) 
PARTICLES ABOVE ABOUT 0.5 MEVINUCLEON. THE MAIN TELESCOPE
 
CONSISTED OF FIVE COLIHEAR ELEMENTS (THREE SOLID STATE, ONE 

CSI. AND ONE SAPPHIRE CERENKOV) SURROUNDED BY A PLASTIC 

ANTICOINCIDENCE SHIELD. THE TELESCOPE HAD A 60-DEG. FULL-ANGLE 

ACCEPTANCE CONE WITH ITS AXIS APPROXIMATELY 'NORMAL ITO THE
 
SPACECRAFT SPIN AXIS PERMITTING 8-SECTORED INFORMATION ON 

PARTICLE ARRIVAL DIRECTION. FOUR ELEMENTS OF THE MAIN
 
TELESCOPE WERE PULSE-HEIHT ANALYZED, AND LOW- AND NIGH-6AIN 


MODES COULD BE SELECTED 0Y COMMANDTO PERMIT RESOLUTION OF THE 

ELEMENTS H THROUGH NI OR OF THE ELECTRONS AND THE ISOTOPES OF H 

AND HE AND LIGHT NUCLEI. A SELECTION-PRIORITY SCHEME WAS
 
INCLUDED TO PERMIT SAMPLING OF LESS ABUNDANT PARTICLE SPECIES 

UNDER NORMAL AND SOLAR-FLARE CONDITIONS. THE LOW-ENERGY 

TELESCOPE WAS ESSENTIALLY A TWO-ELEENT, SHIELDED, SOLID-STATE
 
DETECTOR WITH A 70-DEG. FULL-ANGLE ACCEPTANCE CONE. THE FIRST 

ELEMENT WAS PULSE-"EIGHT ANALYZED, AND DATA WERE RECORDED BY 

SECTORS. 


----- - IM P-H . STONE -------------------------------------------

INVESTIGATION NAME-	 ELECTRONS AND HYDROGEN AND HELIUM 
ISOTOPES 


NSSDC ID- 72-073A-06 INVESTIGATIVE PROGRAM 


CODE ST
 

INVESTIGATION DISCIPLINE(S) 


PARTICLES AND FIELDS 

PERSONNEL 
Pi - E.. STONE CALIF INST OF TECH 
01 - R.E. VOGT CALIF INST OF TECH 

BRIEF DESCRIPTION 

THIS EXPERIMENT WAS DESIGNED TO MEASURE SOLAR AND 

GALACTIC ELECTRONS, POSITRONS. AND NUCLEI, AND TO SEPARATE 
ISOTOPES THROUGH OXYGEN. THE ENERGY RANGES COVERED WERE 0.16
 
TO 5 REV (ELECTRONS), 0.16 TO 2 REV (POSITRONS), AND ABOUT I TO 
40 MEVIH (NUCLEI). THE INSTRUMENT WAS A TELESCOPE CONSISTING 
OF il COLiNEAR. FULLY DEPLETED, SILICON SURFACE BARRIER 
DETECTORS INSIDE A PLASTIC SCINTILLATOR ANTICOINCIDENCE SHIELD. 
FOUR OF THE TOP FIVE SENSORS WERE ANNULAR WHILE THE REMAINDER 
WERE SOLID DISKS. THIS ARRANGEMENT GAVE NARROW GEOMETRY 
(ANTICOINCIDENCE IN ANNUALAR SENSORS) AND WIDE GEOMETRY MODES
 
WITH HALF-ANGLE ACCEPTANCE CONES OF ABOUT 24 AND 36 DEG- THE 

TELESCOPE AXIS WAS PERPENDICULAR TO THE SPACECRAFT SPIN AXIS. 


DATA RETURNED CONSISTED OF S-SECTORED AND SPIN-INTEGRATED COUNT 

RATES FOR S DIFFERENT COINCIDENCE/ ANTICOIWCIDENCE MODES AND 2 
PARAMETER PULSE HEIGHT ANALYSES FOR 32 PARTICLES EVERY 20.45 S. 


THE COINCIDENCE MODE CHOSEN FOR PULSr HEIGHT ANALYSIS IN ANY 

0.64 S INTERVAL WAS FIXED DY A FIVE-LEVEL PRIORITY SYSTEV. THE 
PRINCIPAL CONTRIBUTORS TO EACH COINCIDENCE MODE RATE WERE -
(1) 0.16- TO 5-REV ELECTRONS AND I- TO 43-MEVIN NUCLEI, (2) 1-
TO S-WEV ELECTRONS AND 13- TO 43-NEVIN NUCLEI,' () NEUTRALS. 

SUCH AS GAMMA RAYS, (4) 0.2- TO lTHEV ELECTRONS, (5) 1- TO 
3-MEY ELECTRONS, (6) 1.2- TO 2.4-AEV/N NUCLEI. (7) 4- TO 

13-MEVIN NUCLEI, AND (a) ELECTRONS ABOVE 3 REV AND NUCLEI ABOVE 
30 PEV/N. 

------ IMP.H. 4ILLIAMS ---------------

INVESTIGATION NAME-	 ENERGETIC ELECTRONS AND PROTONS 

NSSDC ID- 72-073A-05 'INVESTIGATIVE PROGRAM 
CODE ST 

INVESTIGATION DISCIPLINE(S) 

PARTICLES AND FIELDS 


PERSONNEL
 
PI - D.J. WILLIAMS NOAA-ERL
 

01, - C.0. BOSTROM APPLIED PHYSICS LAB
 
31 - J.H. TRAINOR NASA-GSFC
 

BRIEF DESCRIPTION
 
THE PURPOSES OF THIS INVESTIGATION WERE (1) TO STUDY THE
 

PROPAGATION CHARACTERISTICS OF SOLAR COSMIC RAYS THROUGH THE
 
INTERPLANETARY MEDIUM OVER THE ENERGY RANGES INDICATED BELOW.
 
(2) TO STUDY ELECTRON AND PROTON FLUXES THROUGHOUT THE
 
GEOMAGNETIC TAIL-AND NEAR THE FLANKS OF THE MAGNETOSPHERE. AND
 
(3) TO STUDY THE ENTRY OF SOLAR COSMIC RAYS INTO THE
 

MAGNETOSPHERE. THE INSTRUMENTATION iCONSISTED OF A
 
THREE-ELEMENT TELESCOPE EMPLOYING FULLY DEPLETED, SURFACE
 
ARRIER, SOLID-STATE DETECTORS AND A MAGNET TO DFLECT
 
ELECTRONS. TWO SIDE MOUNTED DETECTORS WERE USED TO MEASURE IRE
 

DEFLECTED ELECTRONS. TWO ADDITIONAL DETECTORS IN SEPARATE
 
MOUNTS WERE USED TO MEASURE CHARGED PARTICLES ABOVE 15 REV (F)
 
AND I GREATER THAN OR ECUAL TO 2 ABOVE 0.6 (G) AND 1.0 MEV
 

(62) AND Z GREATER THAN OR EGUAL TO 3 ABOVE 2.C HEV (63). THE
 
TELESCOPE MEASURED PROTONS IN THREE RANGES BETWEEN 2.1 AND Z5
 
REV (L4, L5, L), Z-GREATER THAN OR EQUAL TO 1 IN THREE RANGES
 
BETWEEN O.O5 AND 2.1 MEV (L.,L2, L3), ALPHA PARTECLES BETWEEN
 
8.4 AND 35.0 MEV IN TWO RANGES LII, LIZ), Z GREATER THAN OR
 
EQUAL TO 2 BETWEEN 2.2 AND 8.4 REV (LID), AND A BACKGROUND
 

CHANNEL CL9)- DEFLECTED ELECTRONS WERE MEASURED IN TWO RANGES
 
BETWEEN 3. AND 200 KEV (L7, Lb). A COMPLETE DESCRIPTION OF THE
 
INSTRUMENT" IS GIVEN BY D. J. WILLIAMS IN HIOAA IECHNICAL REPORT
 
ERL 393-SEL 40, OCT. 1977.
 

* 	 I-********* .********* 


SPACECRAFT COMMON NAME- IMP-J
 
ALTERNATE NAMES- PL-723A IMP
 

EXPLORER 5, 6893
 

NSSDC ID- 73-07 A 

LAUNCH DATE- 10f26/73 	 WEIGHT- 371. KG
 

LAUNCHSITE- CAPE CANAVERAL. UNITED STATES 
LAUNCH VEHICLE- DELTA
 

SPONSORING COUNTRYIAGENCY
 
UNITED STATES NASA-OSS
 

INITIAL ORBIT PARAMETERS
 

ORBIT TYPE- GEOCENTRIC EPOCH DATE- 1029/73
 
ORBIT PERIOD- 17286. MN INCLINATION- 28.? DEG
 
PERIAPSIS- 141224. IM ALT APOAPSIS- 28E940. KM ALT 

PERSONNEL
 
MG - J.R HOLTZ NASA HEADQUARTERS
 
SC - E.R. SCHMERLING NASA HEADQUARTERS
 
PH - MA.. DAVIS NASA-GSFC
 

PS - J.H_ KING NASA-GSFC
 

BRIEF DESCRIPTION
 
IMP 8 (EXPLORER SC). THE LAST SATELLITE OF THE IMP
 

SERIES. WAS A DRUM-SHAPED SPACECRAFT. 135.6 CH ACROSS AND 157.4
 
CM HIGH, INSTRUMENTED FOR INTERPLANETARY AND MAGNETOTAIL
 
STUDIES Of COSMIC RAYS. ENERGETIC SOLAR PARTICLES. PLASMA. AND
 
'ELECTRIC AND MAGNETIC FIELDS. ITS INITIAL ORBIT WAS MORE
 
ELLIPTICAL THAN INTENDED, WITH APOGEE AND PERIGEE DISTANCES Of
 
ABOUT 45 AND 25 EARTH RADII. ITS ECCENTRICITY DECEASED AFTER
 

LAUNCH. THE SPACECRAFT SPIN AXIS WAS NORMAL TO THE ECLIPTIC
 
PLANE, AND THE SPIN RATE WAS 23 RPM. THE DATA TELEMETRY RATE
 
WAS 1600 BPS.
 

------- IMP-J. AGOSON--

INVESTIGATION NAME- 	ELECTROSTATIC FIELDS
 

NSSDC ID- 73-GEA-11 INVESTIGATIVE PROGRAM
 

CODE ST 

INVESTIGATION DISCIPLINE(S)
 
IONOSPHERES AND RADIO PHYSICS
 

PARTICLES AND FIELDS
 

PERSONNEL
 

PI - T.L. AGGSON NASA-GSFC
 
01 - J.p. HEPPNER NASA-GSFC
 

BRIEF DESCRIPTION
 
THE INSTRUMENT WAS DESIGNED TO MEASURE AMBEENT ELECTRIC
 

FIELDS IN THE SOLAR WIND AND THE EARTH'S DAGNETOSHEATH FROM TO
 
I KHZ IN FREQUENCY. THE SENSOR CONSISTED OF A PAIR OF 70-N
 
WIRE ANTENNAS (140 M. T)P-TO-TIP). WHICH WERE HELD RIGID BY
 
CENTRIFUGAL FORCE DUE TO SATELLITE SPIN (ABOUT 24 RPM). THE
 
WIRES WERE INSULATED FROM THE PLASMA. EXCEPT FOR THEIR SHORT
 
OUTER SECTIONS, TO REMOVE THE ACTIVE PROBE AREA FROM THE
 
SPACECRAFT SHEATH. THE ANTENNA SERVED AS A DOUBLE FLOATING
 
PROBE. THE DC ELECTRIC FIELD PROJECTED INTO THE PLANE
 
PERPENDICULAR TO THE SPIN AXIS (THE ECLIPTIC PLANE). AND
 
MEASUREMENTS WERE OBTAINED EVERY 1/4 SPACECRAFT REVOLUTION
 
(ABOUT 0.75 S). ULF AND VLF MEASUREMENTS WERE OBTAINED USING
 
SEVEN 60 PERCENT BANDWIDTH FILTERS WITH CENTER FREQUENCIES
 
LOGARITHMICALLY SPACED FROM I NY TO I KNZ. THESE FREQUENCY
 
CHANNELS HAO AN INTRINSIC SENSITIVITY.OF 1.OE-5 VIM. AND A PEAK
 
RANGE OF 1.0E-2 VIM. HOWEVER. THE EFFECTIVE LOW-FREQUENCY
 
FILTER THRESHOLD WAS DETERMINED BY INTERFERENCE DUE TO
 
HARMONICS OF THE SPACECRAFT SPINNING WITHIN AN ASYMMETRIC
 

SHEATH. THE OTHER MAJOR LIMITATION WAS ALSO DUE TO SHEATH
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EFFECT. WHENEVER THE ELECTRON PLASMA DENSITY WAS LESS THAN 
ABOUT 1) PARTICLES IM TO THE POER -3. THE SHEATH OVERLAPPED 
THE ACTIVE ANTENNA PORTIONS AND PRECLUDED MEANINGFUL 

MEASUREMENTS OF AMBIENT CONDITIONS. 


IMP-J- BAE---------------------------------------------

INVESTIGATION NAME- SOLAR PLASMA ELECTROSTATIC ANALYZER 

NSSOC 	 ID- 73-07BA-lO INVESTIGATIVE PROGRAM 
CODE ST
 

INVESTIGATION DISCIPLINEIS) 

PARTICLES AID FIELDS 


PERSONNEL 

PC - S.J. BAE 	 LOS ALAMOS SCI LAB 
01 - J.R. ASORIDGE 	 LOS ALAMOS SCI'LAB 

bRIEF 	DESCRIPTION 

A HEMISPHERICAL ELECTROSTATIC ANALYZER MEASURED THE 

DIRECTIONAL INTENSITY OF POSITIVE IONS AND ELECTRONS IN THE 
SOLAR WIND. MAGEETOSHEATH. AOD MAGNETOTAIL. IONS AS HEAVY AS 
OXYGEN WERE RESOLVED WHEN THE SOLAR WIND TEMPERATURE IS LOW. 
ENERGY ANALYSIS WAS ACCOMPLISHED BY CHARGING THE PLATES TO 
KNOWN VOLTAGE LEVELS AND ALLOWING THEM TO DISCHARGE WITH KNOWN 
RC TIME COISTANTS. IN THE SOLAR dIND, POSITIVE IONS FROM 230 EV 
TO 5 NEV (I PERCE117 SPACING. 3 PERCENT RESOLUTION) AND 

ELECTRONS FROM 5 EV TO 1 KEV (30 PERCENT SPACING. 15 PERCENT 

RESOLUTION) WERE STUDIED. IN THE RAGNETOSHEATH, POSITIVE IONS 
FROM ZO EV TO 5 NEV (15 PERCENT SPACING, 3 PERCENT RESOLUTION) 
AND FROM 210 EV TO 23 EV (03) PERCENT SPACING, 15 PERCENT 
RESOLUTION) AND ELECTRONS FROM 5 EV TO I KEV (30 PERCENT 
SPACING, 15 PERCENT RESOLUTION) WERE STUDIED. IN THE 
MAGNETOTAIL, POSITIVE IONS FROM 2OC ED TO 20 KEV (30 PERCENT 
SPACING. 15 PERCENT RESOLUTION) AND ELECTRONS FROM 5 EV TO 1 
KEW (30 PERCENT SPACING, 15 PERCENT RESOLUTION) AND FROM 100,EV
TO 20 KE (15 PERCENT RESOLUTION) WERE STUDIED. 

IMP.J,
-------BRIDGE ----------------

INVESTIGATION NAME- SOLAR PLASMA FARADAY CUP 

NSSDC ID- 73-078A-02 INVESTIGATIVE PROGRAM 

CODE ST 

INVESTIGATION DISCIPLINE(S) 

PARTICLES AND FIELDS 


PERSONNEL 

P1 - H.S. BRIDGE 	 MASS INST Of TECH 
01 - A.J. LAZARUS 	 MASS INST OF TECH 
01 - J.H. BINSACK 	 MASS INST OF TECH 
01 - E.F. LYON 	 MASS INST OF TECH 

BRIEF 	DESCRIPTION 

A MODULATED SPLIT-COLLECTOR FARADAY CUP. PERPENDICULAR TO 


THE SPACECRAFT SPIN AXIS. WAS USED TO STUDY THE DIRECTIONAL 

INTENSITY OF POSITIVE IONS AND ELECTRONS IN THE SOLAR WIND, 

TRANSITION REGION. AND HAGNETOTAIL. ELECTRONS WERE STUDIED IN 

EIGHT LOGARITHMICALLY EQUISPACED ENERGY CHANNELS BETWEEN 17 EV 

AND 7 NEV. POSITIVE IONS WERE STUDIED IN EIGHT CHANNELS 

BETWEEN 50 ED AND 7 NEV. A SPECTRUM WAS OBTAINED EVERY EIGHT 

SPACECRAFT REVOLUTIONS. ANGULAR INFORMATION WAS OBTAINED IN
 
EITHER 15 EQUALLY SPACED INTERVALS DURING A 360-DEG REVOLUTION 

OF THE SATELLITE OR MORE CLOSELY ABOUTTHE SPACECRAFT SUNLINE. 

IMP-J.-------FRANK ----------------

INVESTIGATION NAME- MEASUREMENT OF LOW-ENERGY PROTONS AND 

ELECTRONS 


NSSDC ID- 73-078A-04 INVESTIGATIVE PROGRAM 

CODE ST 


INVESTIGATION DISCIPLINE(S) 

PARTICLES AND FIELPS 


PERSONNEL 

PT - L.A. FRANK U OF IOWA
 

BRIEF 	DESCRIPTION 

THIS EXPERIENT WAS DESIGNED TO MEASURE THE ENERGY 

SPECTRA OF LOW-ENERGY ELECTRONS AND PROTONS IN THE GEOCENTRIC 
RANGE 30 TO 40 RCE) TO GIVE FURTHER DATA ON GEOMAGNETIC STORMS. 
AURORA, TAIL AND NEUTRAL SHEET, AND OTHER MAGNETOSPHERIC 
PHENOMENA. THE dETECTOR WAS A DUAL-CHANNEL CURVED PLATE 
ELECTROSTATIC ANALYZER ILEPEDEA - LOW ENERGY PROTON- AND 
ELECTRON DIFFERENTIAL ANALYZER) WITH 16 ENERGY INTERVALS 
BETWEEN 5 EV AND 50 REV. IT HAD AN ANGULAR FIELD OF VIEW Or 9 
DEG BY 25 DEG. THE DETECTOR MAY BE OPERATED IN ONE OF TWO MODES 
-- (1) ONE PROVIDING GOOD ANGULAR RESOLUTION (16 DIRECTIONS FOR 
EACH PARTICLE ENERGY BAND) ONCE EACH 272 S, AND (2) ONE 

PROVIDING GOOD TEMPORAL RESOLUTION IN WHICH THE ENTIRE ENERGY 

RANGE IN FOUR DIRECTIONS IS MEASURED EVERY 6E S.a 


------ IMFP-J, GLOECKLER ---------------------------------------

INVESTIGATIONI NAME- SOLID-STATE DETECTORS 

NSSDC o- 73-07EA-03 INVESTIGATIVE PROGRAM
 
CODE ST
 

INVESTIGATIOD DISCIPLINE(S) 
PARTICLES AND FIELDS
 

PERSONNEL
 
p - G. GLOECKLER U OF MARYLAND 
01 - C.y. FAN 	 U OF ARIZONA 

01 -	 .1K. HOVESTADT MPI-EXTRATERR pHyS 

BRIEF 	DESCRIPTION
 
THIS EXPERIMENT IS DESIGNED TO DETERMINE THE COMPOSITION 

AND ENERGY SPECTRA OF LOW-ENERGY PARTICLES OBSERVED DURING 

SOLAR FLARES AND 27-DAY RECURRENT EVENTS. THE DETECTORS USED 
INCLUDE (1) AN ELECTROSTATIC ANALYZER (TO SELECT PARTICLES OF 
THE DESIRED ENERGY PER CHARGE) COMBINED WITH AN ARRAY OF 
WINDOWLESS SOLED-STATE DETECTORS (TO MEASURE THE ENERGY 0CA$) 
AND SURROUNDED By AN ANTICOINCIDENCE SHIELDING AND (2) A THIN 
WINDOW PROPORTIONAL COUNTER. SOLID-STATE PARTICLE TELESCOPE. 
THE EXPERIMENT MEASURES PARTICLE ENERGIES FROM 0.1 TO 10 MEV 
PER CHARGE IN 12 BANDS AND UNIQUELY IDENTIFIES POSITRONS AND 
ELECTRONS AS WELL AS NUCLEI WITH CHARGES OF I FROM I TO 8 (NO 

CHARGE RESOLUTION FOR I GREATER THAN 8). TWO 1000-CHANNEL 
PULSE HEIGHT ANALYZERS, ONE FOR EACH DETECTOR, ARE INCLUDED IN 
THE EXPERIMENT PAYLOAD. 

------- IMP-J, GURNETT
 

INVESTIGATION NAME- ELECTROSTATIC WAVES AND RADIO NOISE
 

NSSDC ID- 73-DZBA-12 INVESTIGATIVE PROGRAM 
CODE ST 

INVESYIGATION DISCIPLINE(S)
 
IONOSPHERES AND RADIO PHYSICS
 
PARTICLES AND FIELDS 

PERSONNEL 
P - D.A. GURNETT U OF IOWA 
01 - T.L. AGGSON NASA-GSFC 
01 - G.W. PFEIFFER U Of IOWA 

BRIEF DESCRIPTION
 

A WIDE-BAND RECEIVER WAS USED TO OBSERVE HIGH-RESOLUTION
 
FREQUENCY-TINE SPECTRA. AND A SIX-CHANNEL NARROW-BAND RECEIVER
 
WITH 	 A VARIABLE CENTER FREQUENCYWILL BE USED TO OBSERVE WAVE 
CHARACTERISTICS. THE RECEIVERS OPERATED FROM THREE ANTENNA 
SYSTEMS. THE FIRST SYSTEM CONTAINED A PAIR OF LONG DIPOLE 
ANTENNAS (ONE, EXTENDABLE TO ABOUT 124 M. NORMAL TO THE 
SPACECRAFT SPIN AXIS AND THE OTHER ANTENNA, EXTENDABLE TO ABOUT 
6.1 Mt ALONG THE SPIN AXIS). THE SECONDSYSTEM CONTAINED A 
BOOM-MOUNTED TRIAD OF ORTHOGONAL LOOP ANTENNAS. THE THIRD 
SYSTEM CONSISTED OF A BOOM-MOUNTED .51 M (20 IN.). SPIN AXIS 
DIPOLE. THE MAGNETIC AND ELECTRIC FIELD INTENSITIES AND 
FREQUENCY SPECTRA, POLARIZATION, AND DIRECTION OF ARRIVAL OF 
NATURALLY OCCURRING RADIO NOISE IN THE MAGNETOSPHERE WERE 
OBSERVED. PIENOMENA STUDIED WERE THE TIME-SPACE DISTRIBUTION.
 
ORIGIN. PROPAGATION, DISPERSION, AND OTHER CHARACTERISTICS OF 
RADIO NOISES OCCURRING ACROSS AND ON EITHER SIDE OF THE 
MADNETOSPHERIC BOUNDARY REGION. THE FREQUENCY RANGE FOR 
ELECTRIC FIELDS WAS 0.3 HZ TO 200 KHZ AND FOR MAGNETIC FIELDS, 
IT WAS 20 HZ TO 200 KHZ. 

------- IMP-. .RIMIGIS-----------------------------------------

INVESTIGATION NAME- CHARGEDPARTICLE MEASUREMENTS 
EXPERIMENT
 

NSS&C ID- 73-07BA-08 INVESTIGATIVE PROGRAM
 
CODE ST
 

INVESTIGATION DISCIPLINECS)
 
PARTICLES AND FIELDS
 

'PERSONNEL
 
P - S.M. IRIMIGI$ APPLIED PHYSICS LAB 
01 - T.P. ARMSTRONG U OF KANSAS 
01 - J.A. VAN ALLEN U OF IOWA 

BRIEF 	DESCRIPTION
 
THREE 	SOLID-STATE DETECTORS IN AN ANTICOINCIDENCE PLASTIC 

SCINTILLATOR OBSERVED ELECTRONS BETWEEN 0-2 AND 2.5 MEV. 
PROTONS BETWEEN 0.3 AND 500 REV, ALPHA PARTICLES BETWEEN 2.0 
AND 200 HEy, HEAVY PARTICLES WITH 7 VALUES RANGING FROM 2 TO 5 
WITH ENERGIES GREATER THAN 8 MEV, HEAVY PARTICLES WITH I VALUES 
RANGING BETWEEN 6 AND 8 WITH ENERGIES GREATER THAN 32 PEV, AND 
INTEGRAL PROTONS AND ALPHAS OF ENERGIES GREATER THAN SO 
NEVINUCLEON. ALL WITH DYNAMIC RANGESOF 1 TO I MILLION (PER SO 
EH-S-STER). FIVE THIN WINDOW GEIGER-MUELLER TUBES CAN OBSERVE 
ELECTRONS OF ENERGY GREATER THAN 15 KEV PROTONSOF ENERGY 
GREATER THAN 250 KEV AND X-RAYS WITH WAVELENGTHS BETWEEN 2 AND 
10 A. ALL WITH A DYNAMIC RANGE OF 10 TO 100 MILLION (PER SO 
CM-S-STER). PARTICLES AND X-RAYS PRIMARILY OF SOLAR ORIGIN 
WILL BE STUDIED, BUT THE OYMAHICRANGEAND RESOLUTION Of THE 
INSTRUMENT PERMITTED OBSERVATION OF COSMIC RAYS AND MAGMETOTAIL_ 
PARTICLES OBSERVED.
 

ORIGINAL PAGE IS
 
OF POOR QUALITY.
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IMP-J,-------DIDONALD --------------------------------------- ELEMENT WAS PULSE-HEIGHT ANALYZED, AND DATA WERE RECORDED BY
 

INVESTIGATION NAME-	 SOLAR AND COSMIC-RAY PARTICLES 
I 


NSSDC ID- 73-078A-09 INVESTIGATIVE PROGRAM 
CODE ST 

INVESTIGATION DISCIPLINE(S)
 

PARTICLES AND FIELDS 


PERSONNEL
 
PI - F.B. MCDONALD NASA-GSF 

DI - D.E. HAIRE UNKNOWN 

01 - S.J. TEEGARDEN NASA-GSFC
 

BRIEF DESLRIPTION 

THE GSFC COSMIC-RAY EXPERIMENT DAS DESIGNED TO MEASURE 


ENERGY SPECTRA, COMPOSITION, AND ANGULAR DISTRIBUTIONS OF SOLAR
 
AND GALACTIC ELECTRONS. PROTONS., AND HEAVIER NUCLEI UP TO 2 = 

30. THREE DISTINCT DETECTOR SYSTEMS WERE USED. THE FIRST 
SYSTEM CONSISTED OF A PAIR OF SOLID-STATE TELESCOPES THAT 
MEASURED INTEGRAL FLUXES OF ELECTRONS ABOVE 150, 350. AND 700 
KEV AND OF PROTONS ABOVE .05. .15, .50, .70. 1.0. 1.2, 2.0. 
2.5, 5.0, 15. AND 25 REV- EXCEPT FOR THE .05-MEV PROTON NODE, 
ALL COUNTING MODES HAD UNIQUE SPECIES IDENTIFICATION. THE 
SECOND DETECTOR SYSTEM WAS A SOLID-STATE DEJDX VS E TELESCOPE 
THAT LOOKED PERPENDICULAR TO THE SPIN AXIS. THIS TELESCOPE 
MEASURED I = 1 TO 16 NUCLEI WITH ENER61ES BETWEEN 4 AND 20 

NEV/NUCLEON. COUNTS OF PARTICLES IN THE 0.5- TO 4-MEVNUCLEON 
RANGE. WITH NO CHARGE RESOLUTION, WERE OBTAINED AS COUNTS IN 

THE DEJDX BUT NOT IN THE E SENSOR. THE THIRD DETECTOR SYSTEM 

WAS A THREE-ELEMENT TELESCOPE WHOSE AXIS MADE AN ANGLE OF 39
 

DEC WITH RESPECT TO THE SPIN AXIS. THE MIDDLE ELEMENT WAS A -
CSI SCINTILLATOR. WHILE THE OTHER TWO ELEMENTS WERE SOLID-STATE 

SENSORS, THE INSTRUMENT RESPONDED TO ELECTRONS OETWEEN 2 AND 
12 REV AND TO I = I TO 30 NUCLEI IN THE ENERGY RANGE 20 TO SOD 
MEW/NUCLEON. FOR PARTICLES BELOW 80 PEV. THIS INSTRUMENT ACTED 
AS A DEIDX DETECTOR. ABOVE 80 HEV. IT ACTED AS A BIDIRECTIONAL 
TRIPLE DE/DX DETECTOR. FLUX DIRECTIONALITY INFORMATION WAS 
OBTAINED BY DIVIDING CERTAIN PORTIONS OF THE DATA FROM EACH 
DETECTOR INTO EIGHT ANGULAR SECTORS. 

- IMP-J. NESS-- ................................. 


INVESTIGATION NAME-	 MAGNETIC FIELD EXPERIMENT 


SSDC ID- 73-07BA-01 INVESTIGATIVE PROGRAM
 
CODE ST 


INVESTIGATION DISCIPLINE(S) 

PARTICLES AND FIELDS 


PERSONNEL 

PI - N.F. MESS 
01 - C.S. SCEARCE 
01 - J.8. SEEK 

BRIEF DESCRIPTION 

THIS 'EXPERIMENT CONSISTED 

FLUXGATE MAGNETOMETER DESIGNED TO 
GEOMAGNETIC TAIL MAGNETIC FIELDS. 

NASA-GSFC 


NASA-GSFC 

NASA-GSFC 


OF A BOOM-MOUNTED TRIAXIAL 

STUDY THE INTERPLANETARY AND 


EACH SENSOR HAD THREE DYNAMIC 

RANGES. PLUS OR MINUS 12, PLUS OR MINUS 36. AND PLUS OR MINUS 
108 GAMMAS. WITH THE AID OF A BIT COMPACTION SCHEME (DELTA 
MODULATION). THERE WERE 25 VECTOR MEASUREMENTS MADE AND 

TELEMETERED PER SECOND. THE EXPERIMENT OPERATED NORMALLY FROM 

LAUNCH UNTIL MID-1975. ON JULY 11, 1975, BECAUSE OF A RANGE 


INDICATOR PROBLEM. THE EXPERIMENT OPERATION WAS FROZEN INTO THE 

36-GAMMA RANGE. THE DIGITATION ACCURACY IN THIS RANGE IS ABOUT 


PLUS OR MINUS 0.3 GAMMA. ON Z3 MARCH. 1978. THE SENSOR FLIPPER 

FAILED. SINCE THEN ALTRENATIVE METHODS OF Z-AXIS SENSOR ZERO 

LEVEL DETERMINATION WERE REQUIRED. 


IKP-J.-----SIMPSON -----------------	 --------

4 
INVESTIGATION NAME SOLAR FLARE HIGH-Z/LOw-E AND LOw-Z 

NSSDC I- 73-078A-07 INVESTIGATIVE PROGRAM 

CODE ST 


INVESTIGATION DISCIPLINE(S) 


PARTICLES AND FIELDS
 

PERSONNEL 

PI 

01 
- J.A. 

- M. 

SIMPSON 

GARCIA-MUNOZ 
U OF 

U OF 
CHICAGO 

CHICAGO 

BRIEF DESCRI
THIS 

PTION 
EXPERIMENT USED TWO TELESCOPES TO MEASURE THE 

COMPOSITION ADD ENERGY SPECTRA OF SOLAR (AND GALACTIC) 

PARTICLES ABOVE ABOUT 0.5 MEVINUCLEON. THE MAIN TELESCOPE 


CONSISTED OF FIVE COLINEAR ELEMENTS (THREE SOLID STATE, ONE 

CSI, AND ONE SAPPHIRE CERENCOV) SURROUNDED BY A OLASTIC 

ANTICOINICIDENCE SHIELD. THE TELESCOPE HAD A 6O-DEG. FULl-ANGLE
 
ACCEPTANCE COE WITH ITS AXIS APPROXIMATELY NORMAL TO THE 

SPACECRAFT SPIN AXIS PERMITTING 8-SECTORED INFORMATION ON 

PARTICLE ARRIVAL DIRECTION. FOUR ELEMENTS OF THE MAIN 

TELESCOPE WERE PULSE-HEIGHT ANALYZED, AND LOW- AND HIGH-GAIN 


MODES COULD BE SELECTED BY COMMAND TO PERMIT RESOLUTION OF THE 

ELEMENTS H THROUGH NI OR OF THE ELECTRONS AND TUF ISOTOPES OF H
 
AND HE AND LIGHT NUCLEI. A SELECTION-PRIORITY SCHEME WAS
 
INCLUDED TO PERMIT SAMPLING OF LESS ABUNDANT PARTICLE SPECIES
 

UNDER NORMAL AND SOLAR-FLARE CONDITIONS. THE LOW-ENERGY
 
TELESCOPE WAS ESSENTIALLY A TWO-ELEMENT. SHIELDEb. SOLID-STATE
 
DETECTOR WITH A 70-EG. FULL-ANGLE ACCEPTANCE CONE. THE FIRST
 

SECTORS.
 

..--- IMP-J, STONE ------.......................--------------


INVESTIGATION NAME-	 ELECTRONS AND HYDROGEN AND HELIUM
 
ISOTOPES
 

NSSDC ID- 73-07BA-06 INVESTIGATIVE PROGRAM 

CODE ST
 

INVESTIGATION DISCIPLINE(S)
 
PARTICLES AND FIELDS
 

PERSONNEL
 
PC - E.C. STONE -CALIF INST OF TECH
 
01 - R.E. VOG CALIF INST OF TECH
 

BRIEF DESCRIPTION
 
THIS EXPERIMENT WAS DESIGNED TO MEASURE THE DIFFERENTIAL 

ENERGY SPECTRA OF THE ISOTOPES OF HYDROGEN THROUGH OXYGEN FROM 
2 TO 4O MEV/NUCLEON AND OF ELECTRONS FROM 0.2 TO 5 MEV. THE 
INSTRUMENT CONSISTED OF A STACK OF 11 FULLY DEPLETED SILICON.

4 
SOLID-STATE, DETECTORS SURROUNDED BY A PLASTIC SCINTILLATOR 
ANTICOINCIDENCE CUP, THE OUTER TWO SOLID-STATE DETECTORS WERE 
ANNULAR, PERMITTING MEASUREMENTS IN BOTH NARROW GEOMETRY 
(TYPICAL GEOMETRICAL FACTOR WAS 0.2 SO CN SER) AND WIDE 
GEOMETRY (TYPICAL GEOMETRIC FACTOR WAS 1.S sQ CM STER) 

COINCIDENCE NODES. ANISOTROPY DATA (45 DEG ANGULAR AND 20 S 
TEMPORAL RESOLUTION) WERE OBTAINED. FOR FURTHER DETAILS SEE P 
031 IN 'ASTROPHYS. I.- 205. 

- - - IMP-Jo WILLIAMS --................. --......... ..........
 

INVESTIGATION NARE-	 ENERGETIC ELECTRONS AND PROTONS
 

NSSDC ID- 73-07BA-05 INVESTIGATIVE PROGRAM
 
CODE ST
 

INVESTIGAIION DISCIPLINE(S)
 
PARTICLES AND FIELDS
 

PERSONNEL
 
PI - D.J. WILLIAMS NOAA-ERL
 
I - C.0. BOSTROM APPLIED PHYSICS LAB
 

01 - J.H. TRAINOR NASA-GSFC
 

BRIEF DESCRIPTION
 

THE PURPOSES OF THIS INVESTIGATION WERE (1) TO STUDY THE
 
PROPAGATION CHARACTERISTICS OF SOLAR COSMIC RAYS THROUGH THE 
INTERPLANETARY MEDIUM OVER THE ENERGY RANGES INDICATED BELOW, 

C2) TO STUDY ELECTRON AND PROTON FLUXES TROUGHOUT THE 

GEOMAGNETIC TAIL AND NEAR THE FLARKS OF THE IAGNETOSPERERE, AND 
13) TO STUDY THE ENTRY OF SOLAR COSMIC RAYS INTO THE 

MAGNETOSPHERE. THE INSTRUMENTATION CONSISTED OF A 
IHREE-ELEMENI TELESCOPE EMPLOYING FULLY DEPLETED. SURFACE 

BARRIER. SOLID-STATE DETECTORS AND A MAGNET TO DEFLECT 
ELECTRONS. TWO SIDE MOUNTED DETECTORS WERE USED TO MEASURE TIE 
DEFLECTED ELECTRONS. TWO ADDITIONAL DETECTORS IN SEPARATE-
MOUNTS WERE USED TO MEASURE CHARGED PARTICLES ABOVE 15 KEV (P) 
AND 2 GREATER THAN OR EQUAL TO 2 ABOVE 0.6 (Gl) AND 1.0 REV 
(G2) AND I GREATER THAN OR EQUAL TO S ABOVE 2.0 RE (G3). THE 
TELESCOPE MEASURED PROTONS IN THREE RANGES BETWEEN 2.1 AND Z5 
MEW (L4. LS L)., 2 GREATER THAN OR EQUAL TO 1 IN THREE RANGES 

BETWEEN 0.05 AND 2.1 MEV ILI. L2, L0), ALPHA PARTICLES BETWEEN 
8.4 AND 35.0 REV 	IN TWO RANGES (LiI. LI), 2 GREATER THAN DR
 

EQUAL TO 2 BETWEEN 2.? AND 8.4 REV ELIO), AND A BACKGROUND
 
CHANNEL (L9), DEFLECTED ELECTRONS WERE MEASURED IN TWO RANGES
 

BETWEEN 30 AND 200 KEV CL7. LB). A COMPLETE DESCRIPTION OF THE
 
INSTRUMENT IS GIVEN BY D_ J. WILLIAMS IN HORA TECHNICAL REPORT 
ERL 393-SEL 40. OCT. 1977. 

------	 I..EE*********E 

SPACECRAFT COMMON NAME- ISLE I
 
ALTERNATE NAMES- IMP-C 1042
 

MOTHER. INTHL SUN EARTH EXPL-A
 

NSSDC ID- 77-102A
 

LAUNCH DATE- 1O22/77 

LAUNCH SITE- CAPE CANAVERAL, 
LAUNCH VEHICLE- DELTA
 

SPONSORING COUNTRY/AGENCY
 
UNITED STATES 


INITIAL ORBIT PARAMETERS
 
ORBIT TYPE- GEOCENTRIC 


ORBIT PERIOD- 3446.4 MIN 

PERIAPSIS- 281. KM ALT 


PERSONNEL
 
ME - F.W. EAETANO 


WEIGHT- 340.2 AS 
UNITED STATES 

NASA-OSS
 

EPOCH DATE- 10/23177 

INCLINATION- 28.7 DEG 
APOAPSIS- 132120- KM ALT 

NASA HEADQUARTERS
 
SC - ER. SCHMERLING NASA HEADQUARTERS 
PM - J.J. MADDEN NASA-GSFC 

PS - K.W. OGILVIE NASA-GSFC 

SC
 



------- ---------------------------------------- 

BRIEF DESCRIPTION' - ISIS 1, CLINE ------------------------------------------


THE EXPLORER CLASS MOTHER SPACECRAFT IS PART OF THE 
HOTHER/DAUGHTER/HELIOCENTRIC MISSION (ISEE A, 8. AND C)_ THE 
PURPOSES OF THE MISSION ARE--lI) TO INVESTIGATE 

SOLAR/TERRESTRIAL RELATIONSHIPS AT THE OUTERMOST BOUNDARIES OF 

THE EARTH'S MAGNETOSPHERE. (2) TO EXAMINE IN DETAIL TE 

STRUCTURE OF THE SOLAR WIND NEAR THE EARTH AND THE SHOCK WAVE
 

THAT FORMS THE INTERFACE BETWEEN THE SOLAR WIND AND EARTH, (3) 

TO CONTINUE THE INVESTIGATION OF COSMIC RAYS AND SOLAR FLARES 


IN THE INTERPLANETARY REGION NEAR 1 AU. THE MISSION THUS 

EXTENDS THE INVESTIGATIONS OF PREVIOUS IMP SPACECRAFT. THE
 
MOTHER/DAUGHTER PORTION OF THE MISSION CONSISTS OF TWO 


SPACECRAFT WITH A STATION-KEEPING CAPABILITY IN A HIGHLY 

ECCENTRIC EARTH ORBIT WITH APOGEE 10 23 EARTH RADII- THE 

SPACECRAFT MAINTAINS A SMALL SEPARATION DISTANCE. AND MAKES 


SIPULTANEOUS COORDINATED MEASUREMENTS TO PERMIT SEPARATION OF 

SPATIAL FROM TEMPORAL IRREGULARITIES IN THE NEAR-EARTH SOLAR
 

WIND, THE BOW SHOCK, AND INSIDE THE MAGNETOSPHERE. THE SPIN 

RATE WILL BE SET AT 19.15 RPM, DIFFERING SLIGHTLY FROM THE 


ISEE-B SPACECRAFT. FOR INSTRUMENT DESCRIPTIONS WRITTEN BY TOE 

INVESTIGATORS. SEE IEEE TRANSACTIONS On GEOSCIENCE ELECTRONICS, 


VOL. GE-16, NO. 3, JULY, 1978. 


ISEE 1, ANDERSON 


INVESTIGATION NAME- ELECTRONS AND PROTONS 


NSSDC ID- 77-102A-10 INVESTIGATIVE PROGRAM 

CODE STICO-OP 


INVESTIGATION DISCIPLINEES) 

MAGNEIOSPHERIC.PHYSICS 

PARTICLES AND FIELDS 


PERSONNEL 

PI - K-A. ANDERSON U OF CALIF. BERKELEY 

o1- C.I. MENG APPLIED PHYSICS LAS 
01 - F.V. CORONITI U OF CALIF, LA 

01 - J.M. BOSQUED (ESR 
01 - R. PELLAT CTR FOR THEORETIC PHYS 
01 - G.K_ PARKS U OF WASHINGTON 
01 - R.P. LIN U OF CALIF. BERKELEY 

01 - H. REME CESR 

BRIEF DESCRIPTION 
THIS EXPERIMENT IS DESIGNED TO DETERMINE, BY USING 

IDENTICAL INSTRUMENTATION ON THE MOTHER/DAUGHTER SPACECRAFT. 

THE SPATIAL EXTENT. PROPAGATION VELOCITY, AND TEMPORAL BEHAVIOR 

OF A WIDE VARIETY OF PARTICLE PHENOMENA. ELECTRONS ARE 


PEASURED AT 2 AND 6 KIV AND IN TWO BANDS: 8 TO 200 KEV AND 30 

TO 200 KEV. PROTONS ARE MEASURED AT 2 AND 6 xCV AND IN THREE 

BANDS: 8 TO 2GO KEV, 30 TO 200-KEV. AND 200 TO 380 KEV. THE 30 
KEV THRESHOLD CAN BE COMMANDED TO 15 OR 60 REV. IDENTICAL 


INSTRUMENTATION ON EACH SPACECRAFT- CONSISTS OF A PAIR OF 


SURFACE BARRIER SEMICONDUCTOR DETECTOR TELESCOPES (ONE WITH A 

FOIL AND ONE WITHOUT A FOIL) AND A FOUR FIXEb-ENERGY ELECTRIC 


FIELD PARTICLE ANALYZERS. THE TELESCOPES HAVE A VIEWING CONE 
WITH HALF ANGLE 40 DEG. ORIENTED AT ABOUT 20 DIG TO THE SPIN 

AXIS-

-------1, BANE- ------------------------------------------,SEE 


INVESTIGATION NAME- FAST PLASMA AND SOLAR WIND IONS 


NSSD ID- 77-102A-01 INVESTIGATIVE PROGRAM 

CODE ST/CO-OP 


INVESTIGATION DISCIPLINE(S)
 
MAGNETOSPNERIC PHYSICS 


SPACE PLASMAS
 

PERSONNEL 
PC - S.J. BAKE LOS ALAMOS SCE LAB 
0i - H. MIGGENRIEDER MPI-EXTRATERR PHyS 

01 - K. SCHINDLER RUHR-U BOEHUM 
01 J.R. ASBRIDGE LOS ALAMOS SCI LAB 
01 - H.S. ROSENBAUER MPI-AERONOMY 

O - H. VOLK MPI-NUCLEAR PHYS 

01 - M.D. MONTGOMERT LOS ALAMOS SCI LAB 
01 - G. PASCDMANN MPI-EXTRATERR PHYS 

01 - W.C. FELDMAN LOS ALAMOS SCI LAB 

01 - E.W. HONES, JR. LOS ALAMOS SI LAB 

DRIEF DESCRIPTION 


THIS EXPERIMENT IS DESIGNED, IN CONJUNCTION WITH A
 
SIMILAR INSTRUMENT PROVIDED BY G. PASCHMANN OF MAX PLANCK 


INSTITUTE FOR FLIGHT ON THE DAUGHTER SPACECRAFT, TO STUDY THE 

PLASMA VELOCITY DISTRIBUTION AND ITS SPATIAL AND TEMPORAL 


VARIATIONS IN THE SOLAR WIND. BOW SHOCK. MAGNETOSHEATH. 
RAGNETOPAUSE- NAGNETOTAIL. AND MAGNETOSPHERE. PROTONS FROM 50 

EV TO 43 KE AND ELECTRONS FROM 5 EV TO 20 KEV ARE MEASURED IN 

ONE. TWO, AND THREE DIMENSIONS BY THREE 90-DEG SPHERICAL 
ELECTROSTATIC ANALYZERS. THE EXPERIMENT, NHICH UTILIZES 

CHANNELTRON ELECTRON MULTIPLIERS AS DETECTORS. OPERATES IN TWO 

RANGES, WITH ENERGY RESOLUTION FOR SEVERAL STEPS IN EACH RANGE 
OF 10 PERCENT OF THE CENTER ENERGY LEVEL. 

INVESTIGATION NAME- GAMMA-RAY BURSTS
 

NSSDC ID- 77-102A-14 INVESTIOATIVE PROGRAM
 
CODE ST/CO-OP
 

INVESTIGATION DISCIPLINE(S)
 
X-RAY ASTRONOMY
 

GAMMA-RAY ASTRONOMY
 

PERSONNEL
 

P1 - T.L. CLINE NASA-GSFE 
01 - D.K. HOVESTACT MPI-EXTRATERR PHyS
 
0I - B.J. TEEGARDENl NASA-GSFC 

01 - G. GLOECKLER U OF MARYLAND
 

BRIEF DESCRIPTION
 
THIS EXPERIMENT IS DESIGNED TO RECOGNIZE AND RECORD THE
 

TIME HISTORY OF GAMMA-RAY BURSTS. TWO SENSORS ARE USED; A
 
4-CM DIAM. CESIUM IODIDE SCINTILLATOR SYSTEM AND A 6-CM-SQUARED
 

SOLID-STATE (CADMIUM TELLURIDE) ARRAY. AN INTENSITY INCREASE 

IN EITHER OF TRE SENSORS CAN CAUSE A TRIGGER TO OCCUR, FREEZING 
THE CIRCULATING MEMORY OF THE IMMEDIATE PAST COUNTING RATE 
HISTORY AND FILLING ANOTHER MEMORY WITH THE COUNTING RATES FOR 
I MIN FOLLOWING THE TRIGGER- THE TIME OF THE TRIGGER AND ITS 

LOCATION 1 THE TEMPORAL HISTORY ARE ALSO STORED IN MEMORY-
ALL STORED INFORMATION IS THEN READ OUT AT A VERY LOU BIT RATE 

DURING THE SUCCEEDING SEVERAL HOURS. THREE TRIGGERS ARE USED 
BASED ON TOTAL COUNTS IN 4 MS. 32 MS. AND 256 MS. SIX MEMORIES 

ARE USED. THREE BEFORE AND THREE AFTER THE TRIGGER. YIELDING 
STORAGE OF 1/64, 118, AND I MIN OF DATA EACH TO PROVIDE 

DETAILED RISE-TIME INFORMATION.
 

------ - SEE 1, FRANK
 

INVESTIGATION NAME- HOT PLASMA
 

NSSDC ID- 77-102A-03 INVESTIGATIVE PROGRAM
 
CODE ST/CO-OP
 

INVESTIGATION DISCIPLINE(S)
 
MAGNETOSPHERIC PHYSICS
 
SPACE PLASMAS
 

PERSONNEL
 
PC - L.A. FRANK U OF IOWA
 

01 - V.M. VASYLIUNAS MPI-AEROHOMY
 
01 - C.F. KENNEL U OF CALIF., LA
 

BRIEF DESCRIPTION
 
THIS EXPERIMENT IS DESIGNED TO STUDY, BY MEANS OF
 

IDENTICAL INSTRUMENTATION ON THE MOTHER/DAUHTER SPACECRAFT.
 
THE SPATIAL AND TEMPORAL VARIATIONS OF' THE SOLAR WIND AND
 

MAGNETOSHEATH ELECTRONS AND IONS. PROTONS AND ELECTRONS IN THE
 
ENERGY RANGE FROM 1 GV TO 45 REV ARE MEASURED IN 64 CONTIGUOUS 

ENERGY BANDS WITH AN ENERGY RESOLUTION (DELTA ElIE) OF 0.16. A
 
QUADRI$PHERICAL LOW-ENERGY PROTON AND ELECTRON DIFFERENTIAL
 
ENERGY ANALYZER CLEPEDEA). EMPLOYING SEVEN CONTINUOUS CHANNEL
 

ELECTRON MULTIPLIERS IN EACH OF ITS TWO (ONE FOR PROTONS AND
 
ONE FOR ELECTRONS) ELECTROSTATIC ANALYZERS IS FLOWR ON BOTH
 
MOTHER AND DAUGHTER SPACECRAFT. ALL BUT Z PERCENT OF THE FOUR
 
P1 STER SOLID-ANGLE IS COVERED FOR PARTICLE VELOCITY VECTORS.
 
A GM TUBE IS ALSO INCLUDED, WITH A CONICAL FIELD OF VIEW OF 40
 
DEG FULL ANGLE. PERPENDICULAR TO THE SPIN AXIS. THIS DETECTOR
 
IS SENSITIVE TO ELECTRONS WITH E GREATER THAN OR EQUAL TO 45 
KEV. AND PROTONS WITH E GREATER THAN OR EQUAL TO 600 KEV.
 

------- ISEE 1, DURNETT
 

INVESTIGATION NAME- PLASMA WAVES
 

NSSDC O- 77-102A-07 INVESTIGATIVE PROGRAM
 
CODE STICO-OP
 

INVESTIGATION DISCIPLINE(S)
 
MAGHETOSPHERIC PHYSICS
 

PARTICLES AND FIELDS
 

PERSONNEL
 
PC - D.A. BURNETT U OF IOWA
 

01 - F.L, SCARF TRW SYSTEMS GROUP
 
01 - R.W_ FREDERICKS TRW SYSTEMS GROUP
 

01 - E.J. SMITH NASA-JPL
 

BRIEF DESCRIPTION
 
THIS EXPERIMENT. IN CONJUNCTION WITH A SIMILAR (BUT
 

SIMPLER) EXPERIMENT ON ISEE 2, IS DESIGNED TO MEASURE WAVE
 

PHENOMENA OCCURRING WITHIN THE NAGNETOSPHERE AND SOLAR WIND. 
THREE ELECTRIC DIPOLE ANTENNAS AND A TRIAXIAL SEARCH COIL 

ANTENNA ARE USED. THE INSTRUMENTATION CONSISTS OF FOUR MAIN 

ELEMENTS: (1) A NARROW-BAND SWEEP FREQUENCY RECEIVER WITH 32 
FREQUENCY STEPS iN EACH OF FOUR BANDS FROM 100 HE TO 400 KHZ-
A COMPLETE SWEEP REQUIRES 2N S; (2) A HIGH TIME RESOLUTION 

SPECTRUM ANALYZER WITH 20 CHANNELS FROM 5-62 HZ TO 311 KHZ FOR 
ELECTRIC FIELD AND 14 IDENTICAL CHANNELS FROM 5.62 HZ TO 10 KHZ 
FOR' MAGNETIC FIELD INFORMATION. THE ELECTRIC AND MAGNETIC 
CHANNELS ARE SAMPLED SIMULTANEOUSLY; (3) A WAVE NORMAL ANALYZER 

TO PROVIDE COMPONENTS FOR COMPUTING THE WAVE NORMAL AND THE 

POYNTING FLUX. THIS ANALYZER HAS A 10 HI BANDWIDTH. AND COVERS 

32 FREQUENCIES FROM 100 HZ TO 5 KHZ; AND (4) A WIDE BAND 
RECEIVER TO CONDITION ELECTRIC AND MAGNETIC WAVEFORMS FOR 

TRANSMISSION TO THE GROUND VIA THE SPECIAL-PURPOSE ANALOG 

TRANSMITTER. THIS RECEIVER ALSO PROVIDES THE SIGNALS FOR LONG 

51 
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------- 

6ASELINE INTERFEROMEYER MEASUREMENTS BETWEEN ISEE 
I AND 	ISEE 2. BRIEF DESCRIPTION
 
THERE ARE TWO BASIC FREQUENCY CHANNELS: 10 HI TO 1 KHZ AND 650 
HZ TO 10 OR 43 KHT. IN ADDITION, THE FREQUENCY RANGE CAN BE 
SHIFTED BY A FREQUENCY CONVERSION SCHEME TO ANY OF 8,RANGES UP 
TO 2 MHZ. 

3SEE
-I-----1, HARVEY ---------------

INVESTIGATION NAIE- PLASMA DENSITY 

NSSDC ID- 77-102A-08 INVESTIGATIVE PROGRAM 


CODE ST/CO-OP 


INVESTIGATION DISCIPLINECS) 

MAGNETOSPHERIC PHYSICS 

SPACE 	PLASMAS 


PERSONNEL 

Pi - C€. HARVEY PARIS OBSERVATORY 
01 - M. PETIT CNET 
01 - J.R. MCAFEE MOAA-ERL 
01 - D. JONES ESA-ESTEC 
01 - J.M. ETCHETO CHET 
01 - R.J.L.GRARD ESA-ESTEC 
O - R.E. GENDRIN CNET 

BRIEF 	DESCRIPTION
 
THIS EXPERIMENT MEASURES THE PLASMA ELECTRON DENSITY HEAR 


THE MOTHER SATELLITE AND ALSO THE TOTAL ELECTRON CONTENT
 
BETWEEN THE MOTHER AND DAUGHTER SPACECRAFT. THE EXPERIMENT 


CONSISTS OF TWO DISTINCT PARTS -- (1) THE MOTHER SPACECRAFT
 
THAT CARRIES AN EXPERIMENT (THE SOUNDER) TO DETECT RESONANCES 

OF THE AMBIENT PLASMA. AFTER AN ANTENNA HAS BEEN MOMENTARILY 

EXCITED AT ONE OF THE CHARACTERISTIC FREQUENCIES OF THE PLASMA
 
IN WHICH IT IS IMMERSED. A PRONOUNCED 'RINGING' IS OBSERVED. 

THESE RESONANCES OCCUR AT THE PLASMA FREQUENCY, THE UPPER 

HYBRID ,RESONANCE, THE CYCLOTRON FREQUENCY AND ITS HARMONICS, 

AND THE MEASUREMENT OF THEIR FREQUENCIES PERMITS THE
 
DETERMINATION OF SEVERAL PLASMA PARAMETERS, INCLUDING THE 

ELECTRON DENSITY. RN THIS EXPERIMENT, THE TRANSMITTER IS 

DESIGNED TO STEP THROUGH 128 SUB-BANDS. COVERING THE 

CHARACTERISTIC RESONANCE FREQUENCIES OF THE PLASMA, FROM 0.3 TO 

5C.9 KHZ, AND FROM 0 TO 353 KHZ. (2) THE INTEGRATED DENSITY 

BETWEEN THE MOTHER AND THE DAUGHTER IS OBTAINED FROM A SECOND 

EXPERIMENT (THE PROPAGATION EXPERIMENT) THAT MEASURES THE PHASE 

DELAY INTRODUCED BY THE-AMBIENT PLASMA ONTO A WAVE OF FREQUENCY
 
ABOUT 683 KEZ TRANSMITTED FROM THE MOTHER AND RECEIVED ON THE 

DAUGHTER (EXPERIMENT 6). THE PHASE IS COMPARED AGAINST A 

PHASE-COHERENT SIGNAL TRANSMITTED FROM THE MOTHER THE
70 
DAUGHTER BY MODULATION ONTO A CARRIER OF FREQUENCY HIGH ENOUGH 
TO BE UNAFFECTED BY THE AMBIENT PLASMA (E2.5HOZ). DUE TO 
PERTURBATIONS TO OTHER EXPERIMENTS, ACTIVE OPERATION IS ON A 
LIMITED DUTY CYCLE. 

ISEE 1. HELLIELL---------------

INVESTIGATION NAME- VLF WAVE PROPAGATION 


NSSDC ID- 77-102A-13 INVESTIGATIVE PROGRAM 
CODF qT/CO-OP 

INVESTIGATION DISCIPLINE(S) 

MAGNETOSPHERIC PHYSICS 
PARTICLES AND FIELDS 

PERSONNEL 
P1 - R.A. HELLIWELL STANFORD U 
01 - I.F. BELL 	 STANFORD U 


BRIEF DESCRIPTION 
THIS EXPERIMENT IS INTENDED TO PROVIDE DATA TO STUDY 

INTERACTIONS BETWEEN DISCRETE VLF WAVES AND ENERGETIC PARTICLES 
IN THE MAGNETOSPHERE. THE VLF WAVES ARE PRODUCED BY A 
GROUND-BASED TRANSMITTER. INJECTION OF THE WAVE BEYOND THE 
IONOSPHERE IS ASSURED BY TRANSMITTER LOCATION IN A REGION WRERE 
THE MAGNETIC LINES OF FORCE ARE IN THIS CASE.OPEN, SIPLE 

STATION, ANTARCTICA. THE INJECTED SIGNAL AND ANY STIMULATED VLF
 
EMISSIONS ARE RECORDED THROUGH A LOOP ANTENNA BY 1-
A TO 32-KHZ 

BROADBAND' RECEIVER ON THE SATELLITE. THE OBSERVED PARAMETERS 

ARE INTENSITY OF RECEIVED RADIO FREQUENCY AS A FUNCTION OF 


TIME
 

---- ISEE 1, HEPPNE-----------------

INVESTIGATION NAME- OC ELECTRIC FIELD
 
• 


NSSDC 1D- 77-102A-11 INVESTIGATIVE PROGRAM 

CODE ST/CO-OP 


INVESTIGATION DISCIPLINE(S) 

MAGNETOSPHERIC PHYSICS 

PARTICLES AND FIELDS 


PERSONNEL 


PI - J.P. HEPPNER 	 NASA-GSFC 
01 - T.L. AGGSON 	 NASA-GSFC 
01 - N.C. MAYNARD 	 NASA-GSfE 

01 -	 .A. GURNETT U Of IOWA 
01 - D.P. CAUFFMAN NASA HEADQUARTERS 

THIS EXPERIMENT IS INTENDED TO STUDY QUASI-STATIC
 
ELECTRIC FIELD AND LOW-FREQUENCY PLASMA WAVES IN TIlE
 
PLASRHASPHE*E, MAGNETOSPHERE, MAGNETOSHEATH, AND SOLAR WIND.
 
THE DOUBLE-PROBE FLOATING-POTENTIAL TECHNIQUE IS APPLIED USING
 
LONG-WIRE ANTENNA-PROBES WITH AN EFFECTIVE ELECTRIC FIELD
 

BASELINE OF 179 METERS. THE DC DIFFERENTIAL VOLTAGE IS
 
MEASURED 8 OR 32 TIMES PER SECOND. PEPENDING ON BIT RATE. IN
 
ADDITION, THE DC FIELD IS MEASURED AT SELECTED AZIMUTHAL ANGLES
 
RELATIVE T0 THE SUN AND THE MAGNET-IC FIELD, AND THE PEAK VALUE
 
OF DELTA V AND ITS AZIMUTHAL ANGLES. LOW FREOUENCY WAVES ARE 
MEASURED IN 8 FREQUENCY BANDS AS FOLLOUS - 0.19 TO 0.6, C.6 TO 
1.9, 1.9 TO 6, 6 TO 19, 19 TO 60, 60 TO 190, 190 TO 600, AND 
600 TO 1900 HE. DC MODE MEASUREMENTS HAVE A TWO-STEP VARIABLE 
GAIN AMPLIFIER CONTROLLED FROM THE GROUND. THE RESOLUTION IN 
THE HIGHEST GAIN STATE IS 0.0005 HV/. THE AC MEASUREMENT 
ELECTRONICS CONSIST TWO AMPLIFIER SECTIONS.OF ONE AMPLIFIER 
IS USED FOR LOW-FIGEUENCY CHANNELS, AND ONE 'OR HIGH-FREQUENCY 
CHANNELS. GAIN LINES FOR EACH AMPLIFIER ARE CONTROLLABLE 
INDEPENDENTLY FROM THE GROUND. IN THE HIGEEST GAIN MODE. EACH 
ANALYZER CHANNEL HAS A SENSITIVITY OF 0.04 MICROVOLTS/M RMS. 
THE EXPERIMENT CAN BE RUN IN-EITHER A SUN-SENSOR SYNCHRONIZED 
OR A FREE STATE AS CONTROLLED FROM GROUND. IN ADDITION. THE AC 
PORTION CAN BE RUN IN AN AVERAGING MODE, OR AN ALTERNATING 
AVERAGING AND PEAK AMPLITUDE DETECTION MODE KEYED TO THE 
TELEMETRY READOUT SEQUENCE. 

------- ISEE 1. HOVESTADT
 

INVESTIGATION NAME- LOV-ENERGY COSMIC RAYS 

HSSDC ID- 77-102A-05 INVESTIGATIVE PROGRAM
 
CODE ST/CO-OP
 

INVESTIGATION DISCIPLINE(S) 
COSMIC RAYS 
PARTICLES AND FIELDS 

PERSONNEL 
PC - D.K. HOVESTADT RPI-EgTRATERR PHYS 
0 -J.J. O'CALLAGHER U OF MARYLAND 
1 - M. SCHOLER KPI-EXTRATERR PHYS 

01 - L.A. FISk U OF NEW HAMPSHIRE 
01 C.Y. FAN U OF ARIZONA 
01 - GQ LOECKLER U OF MARYLAND 

BRIEF 	DESCRIPTION 

THIS INSTRUMENT, CARRIED ON ISEE 1 AND ISEE 3. IS 
DESIGNED TO MEASURE SOLAR, INTERPLANETARY, AND IAGNETOSPHERSC 
ENERGETIC IONS IN NUMEROUS BANDS UtTHIN THE ENERGY RANGE 2 
NEV/CHARGE TO 0 MEVI/NUCLEON, AND ELECTRONS IN FOUR CONTIGUOUS 
BANDS FROM 75 TO 1300 KEV. AT THE LOWER ENERGIES. CHARGE 
STATES OF HEAVY IONS IN THE HIGH SPEED (GREATER THAN S00 M/S) 
SOLAR WIND ARE DETERMINED. IN THE RANGE 0-3 TO 80 REVINUCLEON, 
THE ENERGY SPECTRA. AHISOTROPIES. AND COMPOSITION OF ENERGETIC 

IONS ARE DETERMINED. RN THE LIMITED RANGE 0.4 TO 6 
MEW/NUCLEON. SIMULTANEOUS DETERMINATION OF IONIC AND NUCLEAR 
CHARGE IS POSSIBLE. THE INSTRUMENT CONSISTS OF THREE DIFFERENT 
SENSOR SYSTEMS. ULECA (ULTRALOW-ENERGY CHARGE ANALYZER) 1 AN 
ELECTROSTATIC ANALYZER WITH SOLID STATE DETECTORS. ITS ENERGY 
RANGE Is APPROXIMATELY - 3 TO 560 KEV/CHARGE. ULEAT 
CULTRALOw-ENERGY WIDE-ANGLE TELESCOPE) IS A DE'DX E-
THIN-WINDOW FLOW THROUGH PROPORTIONAL COUNTER/SOLID STATE 
DETECTOR TELESCOPE COVERING THE RANGE 0.2 TO 80 MEVJNUCLEON 
(FE). ULEZEQ (ULTRALOW-ENERGY Z, E, AND Q) i5 A COMBINATION OF 
AN ELECTROSTATIC ANALYZER AND A DE/D - E SYSTEM WITH A 
THIN-WINDOW PROPORTIONAL COUNTER AND A POSITION-SENSITIVE SOLID 
STATE DETECTOR. THE ENERGY RANGE IS 0.4 TO 6 PEV/NUCLEON. 
DATA CAN BE OBTAINED IN 45-DEG SECTORS. 

------- ISEE 1. MOZER ------------- .....................
 

INVESTIGATION NAME- QUASI-STATIC ELECTRIC FIELDS
 

RSSDC 1D- ??-102A-06 INVESTIGATIVE PROGRAM
 
CODE STJCO-OP
 

INVESTIGATION DISCIPLINE(S)
 
DAGNETOSPNERIC PHYSICS
 
PARTICLES AND FIELDS
 

PERSONNEL
 
P - .S. MOZER _U OF CALIF, BERKELEY
 

01 - N.C. KELLEY U OF CALIF. BERKELEY
 

BRIEF 	 DESCRIPTION 

THE OBJECTIVE OF THIS EXPERIMENT IS TO STUDY THE
 
QUASI-STATIC ELECTRIC FIELD IN THE PLASMASPHERE, MAGNETOSPHERE,
 
MAGNETOSHEATH. AND SOLAR WIND- THE 8-CM-DIAM SPHERES ARE
 
SEPARATED BY 73.5 N AND ARE POSITIONED IN THE SATELLITE SPIN
 
PLANE. TO ATTEMP1 TO OVERCOME THE SPACECRAFT SHEATH (A
 
POTENTIAL PROBLEM WHICH PLAGUES ALL ELECTRIC FIELD DETECTORS).
 
AN ELECTRON GUN IS INCLUDED ON THE SPACECRAFT BODY. THE
 
INSTRUMENT IS DESIGNED T0 BE SENSITIVE TO FIELDS FROM TO
0.1 

200 MV/K IN THE FREQUENCY RAND OF Z TO 12 HI. THE EXPERIMENT
 
ALSO MEASURES THE ELECTRIC FIELD COMPONEDT OF WAVES AT
 
FREQUENCIES LESS THAN 1000 HZ.
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-- ----- ISEE 1. OGILVIE 

INVESTIGATION HARE- FAST ELECTRONS 

NSSDC ID- 77-102A-32 INVESTIGATIVE PROGRAM 

CODE STICO-OP 

INVESTIGATION DISCIPLINE(S) 

MAGNETOSPHERIC PHYSICS 

SPACE PLASMAS
 

PERONNEL 
PI - K.D. OGILVIE NASA-GSSC 
01 - J.D. SCUDDER NASA-GSEC 

BRIEF 	DESCRIPTION 

THIS EXPERIMENT STUDIES THE TRANSPORT COEFFICIENTS OF 


TURBULENCE IN -- THE COLLISIONLESS PLASMA REPRESENTED BY THE 


INTERPLANETARY 'MEDIUM AND MAGNETOSHEATH, LOW-ENERGY SOLAR 


ELECTRON EVENTS, AND BOW SHOCK ASSOCIATED ELECTRONS. TWO 

TRIAXIAL SYSTEMS OF 127-DEG CYLINDRICAL ELECTROSTATIC ANALYZERS 
ARE USED TO MAKE THREE-DIMENSIONAL MEASUREMENTS OF THE ELECTRON 

DISTRIBUTION FUNCTION. THERE ARE THREE MODES Of OPERATION, 
WITH THE FOLLOWING NOMINAL ENERGY RANGES: SOLARIIND, 7 TO 500 

EV; MAGNETOSHEATH. 10 EV To 2 KEV; AND MAGNETOTAIL AND SOLAR, 

1iCS EV TO ?.05 KEV. ENERGY RESOLUTION (DELTA E) IS 0.07. 
THE ENTIRE SET OF SIX SIMULTANEOUS SPECTROMETER MEASUREMENTS 


ARE TAKEN WHILE THE SATELLITE ROTATES THROUGH 60 DEG. EACH 

SPECTROMETER AXIS CONSISTS OF THE CURVED PLATE ANALYZER AND TWO 


CHANHELTRON DETECTORS. 


-------RUSSELL ---------------
ISLE 1, 


INVESTIGATION NAME- FLUSGATE MAGNETOMETER 


NSSDC lb- 77-102A-04 INVESTIGATIVE PROGRAM 


CODE ST/CO-OP 


INVESTIGATION DISCIPLINE(S) 

MAGNETOSPHERIC PHYSICS
 
PARTICLES AND FIELDS
 

PERSONNEL 

PI - C.T. RUSSELL U OF CALIF, LA 


01 - R.L. MCPHERRON U OF CALIF. LA 

01 1 P.C. HEDGECOCK IMPERIAL COLLEGE 

01 - E.W. GREENSTADT TRW SYSTEMS GROUP 

01 - M.G. KIVELSON U OF CALIF, LA 

3RIEF 	 DESCRIPTION 
IN THIS TRIAXIAL FLUXGATE MAGNETOMETER, THREE RING CORE
 

SENSORS IN AN ORTHOGONAL TRIAD ARE ENCLOSED IN A FLIPPER 

mECHANISM AT THE END OF THE MAGNETOMETER BOOM. THE ELECTRONICS 


UNIT IS ON THE MAIN BODY OF THE SPACECRAFT AT THE FOOT OF THE 


BOOM. THE MAGNETONETER HAS TWO OPERATING RANGES OF PLUS OR
 

MINUS 8192 GAMMAS AND PLUS OR MINUS 256 GAMMAS IN EACH VECTOR 


COMPONENT. THE DATA ARE DIGITIZED AND AVERAGED WITHIN THE 


INSTRUMENT TO PROVIDE INCREASED RESOLUTION AND TO PROVIDE 

NYGUIST FILTERING. THERE ARE TWO MODES FOR THE TRANSMISSION OF 


THE AVERACED DATA. IN THE DOUBLE-PRECISION MODE OF OPERATION
 

16-BIT SAMPLES OF DATA ARE TRANSMITTED- THIS PROVIDES A 


MAXIMUM RESOLUTION OF PLUS OR MINUS 14 GAMMA OR 1/128 GAMMA IN 


THE LOW AND HIGH SENSITIVITY RANGES. IN THE SINGLE-PRECISION 


NODE. ANY h CONSECUTIVE BITS OF THE ABOVE 16 BITS ARE SELECTED 

BY GROUND COMMAND FOR TRANSMISSION AND THE TELEMETRY BANDWITHS 


OF THE MAGNETOMETER ARE DOUBLED. TIS BANDWIDTH VARIES FROM 2
 

HZ AT THE kW TELE-ETRY RATE DOUBLE-PRECISION EXPERIMENT MODE 

'TO 32 HZ AT THE HIGH TELEMETRY RATE SINGLE-PRECISION EXPERIMENT 


MODE. 


1EE-IS----1, SHARP ----------------------------------------


INVESTIGATION NAME- ION COPPOSITION 


4SSDC ID- 77-132A-12 INVESTIGATIVE PROGRAM 

CODE S7/CU-OP 


INVESTIGATION DISCIPLINE(S) 

MAGNETOSPHERIC PHYSICS 


SPACE PLASMAS 


PERSONNEL 

PI - R.D. SHARP LOCKHEED PALO ALTO 


OR - G. HAEREd EL MPI-EXTRATERR PYS 


01 - H.R. ROSENBAUER MPI-AERONOMY 

01 - B.G. JOHNSON LOCKHEED PALO ALTO 
01 - E.G. SHELLEY LOCKHEED PALO ALTO 

01 - j. GEISS U OF BERNE 


01 - P.X. EBERHARDT U OF BERNE 


01 - H. RALSIGER U OF BERNE
 

01 - C.R. CHAPPELL NASA-NSFC 

01 - A. GHIEL4ETTI U OFE-ERNE
 

01 - D.1. YOUNG U OF BERNE 


BRIEF 	DESCRIPIION 

THE OBJECTIVE OF THIS INVESTIGAT1ON IS TO DETERMINE THE 


1011 COMPOSITION AND ENERGY SPECTRA OF THE PLASMA WITHIN THE 

MAGNETOSPHERE. MAGNETOSHEATH, AND SOLAR WIND. AND TO DETERMINE 

THE ANGULAR DISTRIBUTION OF THE PLASMA IN THE MAGNETOSHEATH. 
AN ENERGETIC ION MASS SPECTROMETER CS FLOWN THAT HAS AN 

ELECTROSTATIC ENERGY ANALYZER FOLLOWED BY A COMBINED 

CYLINDRICAL, ELECTROSTATIC/MAGNETIC MASS ANALYZER. A 

COMBINATION Of ELECTRON MULTIPLIERS IS USED AS THE DETECTORS. 

THE E"ENGY-PER-UNIT-CHARGE RANGE MEASURED IS FROM 0 TO 17 KEV 

P........................CHARGE. MASS-PER-UNIT-CHARGE RANGE MEASURED EXTENDS
PER THE 

FROM I TO GREATER THAN 150 AMU PER CHARGE. 

------- ISEE 1. WILLIAMS ---------------------------------------

INVESTIGATION NAME- ENERGETIC ELECTRONS AND PROTONS
 

MSSDC ID- 77-102A-09 INVESTIGATIVE PROGRAM 
CODE ST/CO-OP 

INVESTIGATION DISCIPLINE(S)
 
MAGNEYOSPHEREC PHYSICS
 
PARTICLES AND FIELDS
 

PERSONNEL
 

PI - D.J. VILLIAMS 	 NOAA-ERL 

01 - C.0. ROSTROM 	 APPLIED PHYSICS LAB 

01 - 0. WILKEN 	 MPI-AERONOMY 
01 - T.A. FRITZ 	 NOAA-ERL 

01 - G.H. WIDIEREOZ U OF KIEL
 

01 - E. KEPPLEA 	 RPI-AERONOMY 

BRIEF 	DESCRIPTION
 
THIS EXPERIMENT IS DESIGNED TO IDENTIFY AND TO STUDY
 

PLASMA INSTABILITIES RESPONSIBLE FOR ACCELERATION. SOURCE ANDI
 

LOSS MECHANISMS, AND ODUNDARY AND INTERFACE PHENOMENA
 
THROUGHOUT THE ORBITAL RANGE OF THE MOTHER/DAUGHTER SATELLITES.
 

A PROTON TELESCOPE ANE AN ELECTRON SPECTROMETER ARE FLOWN ON
 

EACH SPACECRAFT TO MEASURE DETAILED ENERGY SPECTRUM AND ANGULAR
 
DISTRIBUTIONS. THESE DETECTORS USE SILICON SURFACE BARRIER
 
TOTALLY DEPLETED SOLID-STATE DEVICES OF VARIOUS TPICKNESSES,
 

AREAS, AND CONFIGURATIONS. PROTONS IN 8 OR 16 CHANNELS BETWEEN
 

20 REV AND 1.2 MEl. AND ELECTRONS IN 8 OR 16 CHANNELS BETWEEN
 
20 FEV AND 1 REV ARE MEASURED. A SEPARATE SOLID-STATE DETECTOR
 
SYSTEM MEASURES THE ENERGY SPECTRA AND PITCH-ANGLE
 

DIStrIBUTIONS OF ALPHA PARTICLES AND HEAVY IONS IN THE ENERGY
 

RANGE ABOVE 125 KEV PER NUCLEON.
 

.... **..***********I SEE 2.****.. .*****
 

SPACECRAFT COMMON NAME- ISEE 2
 
ALTERNATE NAMES- IHP-K PRIME. IME-D
 

10423, INTNL SUN EARTH EXPL-O
 

NSSDC 	ID- 77-102B
 

LAUNCH DATE- 10/22/77 	 WEIGHT- 165.8 KG
 
LAUNCH SITE- CAPE CANAVERAL. UNITED STATES 

LAUNCH VEHICLE- DELTA
 

SPONSORING COUNTRY/AGENCY
 
INTERNATIONAL ESA
 

UNITED STATES NASA-OSS
 

INITIAL ORBIT PARAMETERS
 
ORBIT TYPE- GEOCENTRIC EPOCH DATE- 10/23/77
 

ORBIT 	PERIOD- 3454.1 MIN INCLINATION- 28.7 DRG
 

PERIAPSIS- 280- AM ALT APOAPSIS- 138317. KM ALT
 

PERSONNEL
 
MG - JR. HOLTZ NASA HEADQUARTERS
 

SC - E.R. SCHMERLING NASA HEADQUARTERS
 

PM - A. HAWkYARD ESA-ESTEC
 
PS - A.E_ BURNEY ESA-ESTEC
 

BRIEF DESCRIPTION
 
THE EXPLORER CLASS DAUGHTER SPACECRAFT IS PART OF THE
 

HOTHERIbAUGHTERIHELIOCENIRIC MISSION. (ISEE A, B, AND C). THE
 
PURPOSES OF THE MISSION ARE -- (1) TO INVESTIGATE 

SOLAR-TERRESTRIAL RELATIONSHIPS AT THE OUTERMOST BOUNDARIES OF 
THE EARTH'S MAGNETOSPHERE, (2) TO EXAMINE IN DETAIL THE 

STRUCTURE OF THE SOLAR WIND NEAR EARTH AND THE SHOCK NAVE THAT 

FORMS THr INTERFACE BETEEN THE SOLAR WIND AND EARTH, AND (3) 

TO CONTINUE THE INVESTIGATION OF COSMIC RAYS AND SOLAR FLARES 

IN THE INTERPLANETARY REGION NEAR I AU. THE MISSION THUS 

EXTENDS THE INVESTIGATIONS OF PREVIOUS CMP SPACECRAFT. THE 

MOTHER/DAUGHTER PORTION OF THE MISSION CONSISTS OF YWO 

SPACECRAFT WITH A STATION-KEEPING CAPABILITY IN' A HIGHLY 

ECCENTRIC EARTH ORBIT WITH APOGEE OF 23 EARTH RADII. THE 

SPACECRAFT MAINTAINS A SMALL SEPARATION DISTANCE, AND MAKES 

SIMULTANEOUS COORDINATED MEASUREMENTS TO PERMIT SEPARATION OF 

SPATIAL FROM TEMPORAL IRREGULARITIES IN THE HEAR-EAT SOLAR 

WIND. THE BOW SHOCK. AND INSIDE THE MAGNE1OSPHERE. THE SPIN 

RATE OF THE SPACECRAFT WILL BE FIXED AT 19.8 RPM, DIFFERING 

SLIGHTLY FROM THE ISEE-A SPACECRAFT. FOR INSTRUMENT 

DESCRIPTIONS WRITTEN BY THE INVESTIGATORS, SEE IEEE 

TRANSACTIONS ON GEOSCIENCE ELECTRONICS. VOL. GE-In, NO. 3. 

JULY. 197b. 

------- ISEE 2. ANDERSON--

INVESTIGATION NAME- ELECTRONS AND PROTONS
 

NSSDC ID- 77-1020-8 INVESTIGATIVE PROGRAM
 
CODE ST/CO-OP
 

, INVESTIGATION DISCIPLINE(S) 

MAGNETOSPHERIC PHYSICS 

ORIGINAL PAGE IS 
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PERSONNEL 

PI - X.A. ANDERSON U OF CALIF, BERKELEY 

01 - C.I. MENG APPLIEO PHYSICS LAB
 
01 - J.M. DOSQUED CESE 

01 - R. PELAT 	 CTR FOR THEORETIC PHYS 

01 - F.V. CORONITI 	 U OF CALIF, IA 
01 - H. RIME 	 CE$R 
01 - R.P. tIN 	 U OF CALIF, BERKELEY 
01 - G.. PARKS 	 U OF WASHINGTON 

BRIEF DESCRIPTION 

THIS 	 EXPERIMENT IS DESIGNED TO DETERMINE. BY USING 


IDENTICAL INSTRUMENTATION ON THE MOTHERIDAUGHTER SPACECRAFT. 

THE SPATIAL EXTENT, PROPAGATION VELOCITY. AND TEMPORAL BEHAVIOR 

OF A WIDE VARIETY Of PARTICLE PHENOMENA. ELECTRONS ARE 
MEASURED AT 2 AND 6 KEV AND IN TWO BANOS; 8 TO 200 KEV AND 30
 
TO 200 KEV. PROTONS ARE MEASURED AT 2 AND 6 KEV AN IN THREE 

BANDS: 8 TO 200 KEV. 33 TO 200 KEV. AND 200 TO 380 KEV. THE 30 

REV THRESHOLD CAN BE COMMANDED TO 15 OR 60 KEV. IDENTICAL 

INSTRUMENTATION ON EACH SPACECRAFT CONSISTS OF A PAIR OF 

SURFACE BARRIER SEMICONDUCTOR DETECTOR TELESCOPES (ONE WITH A 

FOIL AND ONE WITHOUT A FOIL) AND FOUR FIXED-ENERGY ELECTRIC 

FIELD PARTICLE ANALYZERS. THE TELESCOPES HAVE A VIEWING CONE 

WITH HALF ANGLE 40 DEGREES, ORIENTED AT ABOUT 20 DEGREES TO THE 

SPIN AXIS. 


ISLEE,
------- FRANK ----------------

INVESTIGATION NAME- HOT PLASMA 


NSSDC ID- 77-1028-03 INVESTIGATIVE PROGRAM 

CODE ST/CO-OP 


INVESTIGATION DISCIPLINE(S) 

MAGNETOSPHERIC PHYSICS 

SPACE PLASMAS
 

PERSONNEL 


PI - L.A. FRANK 	 U OF IOWA 
01 - V.N. VASYLIUNAS MpI-AERONOMY 
01 - C.F. KENNEL 	 U OF CALIF, LA 

BRIEF 	DESCRIPTION 

THIS EXPERIHENT IS DESIGNED TO STUDY, BY MEANS OF 
IDENTICAL INSTRUMENTATION ON THE MOTHER/DAUGHTER SPACECRAFT. 
THE SPATIAL AND TEMPORAL VARIATIONS OF THE SOLAR WIND AND 

MAGNETOSHEATH ELECTRONS AND IONS- PROTONS AND ELECTRONS IN THE 

ENERGY RANGE FROM I EV TO A5 KEY ARE MEASURED IN 64 CONTIGUOUS 
ENERGY BANDS WITH AN ENERGY RESOLUTION (DELTA EIE) OF 0.16. A 

QUADRISPHERICAL LOW-ENERGY PROTON AND ELECTRON DIFFERENTIAL 
ENERGY ANALYZER (LEPEDEA), EMPLOYING SEVEN CONTINUOUS CHANNEL 

ELECTRON MULTIPLIERS IN EACH OF ITS TWO (ONE FOR PROTONS AND 


ONE FOR ELECTRONS) ELECTROSTATIC ANALYZERS IS FLOWN OH BOTH 
MOTHER AND DAUGHTER SPACECRAFT. ALL SOT 2 PERCENT Or THE FOUR 
PI STER SOLID-ANGLE IS COVERED FOR PARTICLE VELOCITY VECTORS. 
A GM 	TUBE IS ALSO INCLUDED, WITH A CONICAL FIELD OF VIEW OF 40 
DEG FULL ANGLE. PERPENDICULAR TO THE SPIN AXIS. THIS DETECTOR 
IS SENSITIVE TO ELECTRONS WITH E GREATER THAN OR EQUAL TO 45 
KEV. 	 AND PROTONS WITH E GREATER THAN OR EQUAL TO 600 KEV. 

SEE-....2 	 GURSE TT...........
 

INVESTIGATION NAME- PLASMA WAVES
 

HSSDC ID- 77-10ZB-05 INVESTIGATIVE PROGRAM 


CODE STIED-OP
 

INVESTIGATION DISCIPLINE($) 

IAGNETOSPHERIC PHYSICS 


PARTICLES AND FIELDS
 

PERSONNEL 

PI - D.A. GURNETT 	 U OF I0WA 
01 - F.L. SCARF 	 TRW SYSTEMS GROUP 
01 - EJ. SMITH 	 NASA-JPL 
01 - R.W. FREDERICK$ TRW SYSTEMS GROUP 

BRIEF 	 DESCRIPTION 

IN THIS EXPERIMENT. A SINGLE-AXIS SEARCH COIL 
MAGNETOMETER WITH A HIGH PERMEABILITY CORE AND TWO ELECTRIC 

FIELD DIPOLES (SO H AND 0.61 M) MEASURE WAVE PHENOMENON 

OCCURRING WITHIN THE MAGNETOSPHERE AND SOLAR WIND IN 

CONJUNCTION WITH A SIMILAR EXPERIMENT FLOWN ON THE MOTHER 

SPACECRAFT. THE ANTENNAS ARE MOUNTED PERPENDICULAR TO THE SPIN 

AXIS. THE INSTRUMENTATION IS COMPOSED OF TWO ELEMENTS: (1) A 
HIGH TIME RESOLUTION SPECTRUM ANALYZER WITH 16 FREQUENCY 
CHANNELS (IDENTICAL TO THOSE ON ISLE 1) FROM 5-6 HZ TO 31-1 
KHZ. ALL CHANNELS ARE SAMPLED 1 OR 4 TINES PER S, DEPENDING ON 
SIT RATE, AND (2) A WIDE-BAND RECEIVER TO CONDITION ELECTRIC 
AND MAGNETIC WAVEFORMS FOR TRANSMISSION TO THE GROUND VIA THE
 
SPECIAL-PURPOSE ANALOG TRANSMITTER. THERE ARE TWO BASIC 
FREQUENCY CHANNELS, FROM 10 HZ TO 1 KHZ AND FROM 65C HZ TO 10 
KHZ. IN ADDITION, THE FREQUENCY RANGE CAN BE SHIFTED BY A 
FREQUENCY CONVERSION SCHEME TO ANY OF EIGHT RANGES Up TO 2.0 
MHZ. 

NSSOC 1D- 77-1028-06 INVESTIGATIVE PROGRAM
 
CODE STIcO-Op
 

INVESTIGATION DISCIPLINE(S)
 
AAGHETOSPHERIC PHYSICS
 
SPACE PLASMAS
 

PERSONNEL
 
P1 - C-C- HARVEY PARIS OBSERVATORY 
01 - R.E. BENDRIN CNET 
01 - J.R. MCAFEE NRAA-EEL 
01 - M. PETIT CHET 
0I - D. JONES ESA-ESTEC 
O - J.M. ETCHETO CNET
 
0I - R.J.LoGRARD ESA-ESTEC
 

BRIEF DESCRIPTION
 
THE TOTAL ELECTRON CONTENT BETWEEN THE MOTHER AND
 

DAUGHTER IS OBTAINED BY MEASURING THE PHASE DELAY INTRODUCED BY
 
THE AMBIENT PLASMA ONTO A WAVE OF FREQUENCY ABOUT 683 XuZ.
 
TRANSMITTED FROM THE MOTHER (EXPERIMENT 8) AND RECEIVED ON THE
 
DAUGHTER. THE PHASE IS COMPARED AGAINST A PHASE-COHERENT
 
SIGNAL TRANSMITTED FROM THE MOTHER TO THE DAUGHTER BY
 
MODULATION ONTO A CARRIER OF FREQUENCY HIGH ENOUGH (2?2.5 MHZ) 
TO BE UNAFFECTED DY THE AMBIENT PLASMA. 

--- ISE IEPPLER-------------

INVESTIGATION NAME- ENERGETIC ELECTRONS AND PROTONS 

NSSDC ID- 77-1 28-07 INVESTIGATIVE PROGRAM
 
CODE ST/CO-OP
 

INVESTIGATION DISCIPLINECS) 
MAGNETOSPHERIC PHYSICS
 

PERSONNEL 
PI - C. KEPPLER MPI-AERONOMY 

01 - D.J. WILLIAMS NOAA-ERL 
01 - T.A. FRITZ NOAA-ERL 
01 - C.O. BOSTROM APPLIED PHYSICS LAB 
0i - 0. WILKEN MPI-AERONOMY
 
0G - .. WIBBRENI U OF IEL 

BRIEF DESCRIPTION
 
THIS EXPERIMENT IS DESIGNED TO IDENTIFY AND TO STUDY
 

PLASMA INSTABILITIES RESPONSIBLE FOR ACCELERATION, SOURCE AND
 
LOSS MECHANISMS, AND BOUNDARY AND INTERFACE PHENOMENA
 
THROUGHOUT THE ORBITAL RANGE OF MOTHER/ DAUGHTER SATELLITES. A
 
PROTON TELESCOPE AND AN ELECTRON SPECTROMETER FLOWN ON EACH
 
SPACECRAFT TO MEASURE DETAILED ENERGY SPECTRA AND ANGULAR
 
DISTRIBUTIONS. THESE DETECTORS USE SILICON, SURFACE-BARRIER.
 

TOTALLY DEPLETED SOLID-STATE DEVICES OF VARIOUS THICKNESSES.
 
AREAS. AND CONFIGURATIONS. PROTONS IN 5 DIRECTIONS AND 12
 
ENERGY CHANNELS BETWEEN 20 REV AND 2 MEV AND ELECTRONS IN 5
 
DIRECIONS AND 12 ENERGY CHANNELS BETWEEN 20 KEV AND 300 KEV
 
(TO 1.2 REV FOR 90 DEG) ARE MEASURED. DATA IS ACCUMULATED IN 
UP TO 32 SECTORS PER SPIN. 

------- ISEE 2, MORENO -------------

INVESTIGATION NAME- SOLAR WINO 
 IONS
 

NSSDC ID- 77-1028-02 INVESTIGATIVE PROGRAM 
CODE ST/CO-OP 

INVESTIGATION DISCIPLINE(S)
 
MAGNETOSPHERIC PHYSICS
 
SPACE PLASMAS
 

PERSONNEL 
P1 - G. MOREHO U OF ROME 
01 - P. CERULLI U OF ROME 
01 - V. FORMISANO CNR. SPACE PLASMA LAB 
01 - A. EGIDI CNR. SPACE PLASNA LAD 
01 - S.C. CANTARANO U OF ROME 
OR - S.J. DAME LOS ALAMOS SCT LAD 
Ol - G. PASCHMANN MPI-EXTRATERR PHYS 

BRIEF DESCRIPTION 
THIS INSTRUMENT IS DESIGNED TO EASURE THE ANGULAR 

DISTRIBUTIONS AND ENERGY SPECTRA OF POSITIVE IONS 1. THE SOLAR 
WEND. THE MAIN REGION OF INTEREST IS OUTWARD FROM AND 
INCLUDING THE MAGNETOPAUSE CGREATER THAN A EARTH RADII). TWO 
HEMISPHERICAL ELECTROSTATIC ANALYZERS ARE USED TO COVER THE 
ENERGY RANGE 100 BV TO 1 REV PER CHARGE IN UP TO 64 ENERGY 
CHANNELS. THERE ARE TWO IOPERATINO MODES; ONE FOR HIGH TIME 
RESOLUTION AND ONE FOR HIGH ENERGY RESOLUTION., ENERLY LEVELS 
ARE KEPT CONSTANT THROUGH A COMPLETE SPACECRAFT RESOLUTION.
 

------- ISEE 2, PASCHMANN ...................................
 

INVESTIGATION NAME- FAST PLASMA
 

NSSOC 	ID- 77-102B-01 INVESTIGATIVE PROGRAM
 

-------ISEE 2, HARVY .-----------------------------------------
CODS STICO-OP 

INVESTIGATION NAME- RADIO PROPAGATION 
INVESTIGATION DISCIPLINE(S) 

PAGNETOSPHERIC PHYSICS 
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PERSONNEL 

PC - G. PASCHMANN HPI-EXTRATERR PHYS 
01 - N.C. FELDMAN LOS ALAMOS SE LAB 

01 - E.g. HONES, JR. LOS ALAMOS SIT LAB 
01 - K. SCHINDLER RUHR-U BOCHUM 

of - H. MIGGENRIEDER MPI-EXTRATERR PHYS 

or - S.J. BAME LOS ALAMOS SCI LAB 
01 - H. yOLK MPI-HUCLEAR PHYS 
0I - H.R. ROSENRAUER MPI-AERONOMY 

01 - M.D. MONTGOMERY LOS ALAMOS SCI LAB 

01 - J.R. ASORIDGE LOS ALAMOS SCI LAB 

ERIEF DESCRIPTION 

THIS EXPERIMENT IS DESIGNED TO STUDY THE PLASMA VELOCITY
 

DISTRIBUTIONS AND THEIR SPATIAL AND TEMPORAL VARIATIONS IN THE 

SOLAR WIN , BOW SHOCK, ORAG'ETSOHEATH. MAGNETOPAUSE, AND
 

MAGNETOTAIL (WITHIN THE MAGNETOSPHERE). ONE-, TWO-, AND 


THREE-DIHENSIONAL VELOCITY DISTRIBUTIONS FOR POSITIVE IONS AND 

ELECTIONS ARE MEASURED USING TWO 90-DEG SPHERICAL ELECTROSTATIC
 

ANALYZER WITH CHANNELTRO ELECTRON MULTIPLIERS AT DETECTORS. 

IN CONJUNCTION WITH SIMILAR INSTRUMENTATION PROVIDED BY S. J. 

BAMEiLASL FOR THE MOTHER SPACECRAFT, PROTONS FROM 50 EV TO 40 


KEV (AND ELECTRONS FROM S EV TO 20,KEV) ARE MEASURED WITH 10
 

PERCENT ENERGY RESOLUTION IN TWO RANGES EACH-


2, 	 ----------------ISEE-------RUSSELL 


INVESTIGATION NAME- FLUXGATE NAGNETOMETEE 

NSSDOC ID- 77-10B-G4 INVESTIGATIVE PROGRAM 


CODE ST/CO-OP 


INVESTIGATION DISCIPLINE(S) 

MAGNETOSPHERIC PHYSICS 

PARTICLES AND FIELDS 


PERSONNEL 

P1 - C.E. RUSSELL U OF CALIF. LA 

01 - R.L. VHPEERRON U OF CALIF, LA 
01 - P.C. HEDGECOCC IMPERIAL COLLEGE 
0I - E.U. GREENSTADT TRW SYSTEMS GROUP 

01 - M.G. KIVELSON U Of CALIF, LA 

BRIEF 	DESCRIPTION
 
IN THIS TRIAXIAL FLUXGATE MAGNETOMETER. THREE RING CORE 

SENSORS IN All ORTHOGONAL TRIAD ARE ENCLOSED IN A FLIPPER 
PECHANISM AT THE END OF THE MAGNETOMETER BO0. THE ELECTRONICS 

UNIT IS ON THE MAIN BODY OF THE SPACECRAFT AT THE FOOT OF THE 

ROOM. THE MAGNETOMETER HAS TWO OPERATING RANGES OF PLUS OR
 

MINUS 8192 GAMMAS AND PLUS OR MINUS 256 GAMMAS IN EACH VECTOR 


COMPONENT. THE DATA ARE DIGITIZED AND AVERAGED ITHIN THE 

INSTRUMENT TO PROVIDE INCREASED RESOLUTION AND TO PROVIDE 
NYQUIST FILTERING. THERE ARE TWO MODES FOR THE TRANSMISSION OF 
THE AVERAGED DATA. IN THE DOUBLE-PRECISION MODE OF OPERATION 

16-AIT SAMPLES OF DATA ARE TRANSMITTED. THIS PROVIDES A 
MAXIMUM RCSOLUTION OF PLUS OR MINUS 114 GAMMA OR 1/128 GAMMA IN 
THE LOW- AND HEGH-SEJSITIVITY RANGES. 

SPACECRAFT COMMON NAME- ISEE 3 

ALTERNATE NAMES- STP PROBE. IME-H 


HELIOCENTRIC. INTNL SUR EARTH EXPL-C 


ISEE-C 


NSSDC 	ID- 78-G79A 


LAUNCH DATE- 08/12/78 WEIGHT- 469. IS 

LAUNCH SITE- CAPE CANAVERAL. UNITED STATES
 
LAUNCH VEHICLE- DELTA 


SPONSORING COUNTRY/AGENCY 

UNITED STATES NASA-OSS
 
INTERNATIONAL ESA 


PLANNED FINAL ORBIT PARAMETERS
 

THE SPACECRAFT IS TO BE INJECTED INTO ITS FINAL ORBIT AROUND 
LIBRATION POINT LG ALONG THE EARTH-SUN LINE ON 11125178. AT 

1.5E6 K fRO. EARTH. THE HALO ORBIT PERIOD HILL BE 178 DAYS. 


PERSONNEL 

%G - F.R. GAETANO NASA HEADQUARTERS 

SC - E.R. SCEHMERLING NASA HEADQUARIERS 


PM - J.J. EADDEN NASA-GSFC 

PS - T.T. VON ROSENVINGE NASA-GSFC 


BRIEF 	DESCRIPTION
 

THE EXPLORER CLASS HELIOCENTRIC SPACECRAFT IS PART OF THE 

MOTHERIDAUCHTERIHELIOCENTRIC MISSION CISEE A.D.AND C). THE 


PURPOSES OF THE MISSION ARE (1) TO INVESTIGATE 


50LAR/TERRESTRIAL RELATIONSHIPS AT THE OUTERMOST BOUNDARIES OF 

THE EARTH'S MAGNETOSPHERE, (2) TO EXAMINE IN DETAIL THE 

STRUCTURE Of THE SOLAR WIND NEAR THE EARTH AND THE SHOCK WAVE 
THAT FORNS THE INTERFACE BETWEEN THE SOLAR 6IND AND EARTH, AND 
(3) TO CONTINUE THE INVESTIbATION Of COSMIC RAYS AND SOLAR 

FLARES IN THE INTERPLANETARY REGION NEAR 1 AU. THE MISSION THUS 
EXTENDS THE INVESTIGATIONS OF PREVIOUS IMP SPACECRAFT. THE 

LAUNCH OF THREE COORDINATED SPACECRAFT IN THIS MISSION PERMITS 

THE SEPARATION OF SPATIAL AND TEMPORAL EFFECTS. THE 
HELIOCENTRIC SPACECRAFT HAS A SPIN AXIS NORMAL TO THE ECLIPTIC 
PLANE AND A SPIN RATE OF ABOUT 2) RPM. IT IS PLACED INTO AN 

ELLIPTICAL HALO ORBIT ABOUT THE LIORATION POINT (LI) 235 EARTH 

RADII ON THE SUN SIDE OF THE EARTH, WHERE IT CONTINUOUSLY 

MONITORS CHANGES IH THE HEAR-EARTH INTERPLANETARY MEPIUM.
 
BECAUSE BOTH THE MOTHER ANE DAUGHTEP SPACECRAFT HAVE ECCENTRIC
 
GEOCENTRIC ORBITS, IT IS HOPED THAT THIS MISSION WILL MEASURE
 

THE CAUSE/EFFECT RELATIONSHIPS RETREEN THE INCIDENT SOLAR
 
PLASMA AND THE MAGNETOSPHERE. FINALLY, THE HELIOCENTRIC
 

SPACECRAFT ALSO PROVIDES A NEAR-EARTH BASE FOR MAKING COSMIC
 

RAY AND OTHER PLANETARY MEASUREMENTS FOR COMPARISON WITH
 
COINCIDENT MEASUREMENTS FROM DEEP-SPACE PROBES. FOR INSTRUMENT
 
DESCRIPTIONS WRITTEN By THE INVESTIGATORS, SEE IEEE
 

TRANSACTIONS ON GEOSCIENCE ELECTRONECS. VOL. GE-16. NO. 3,
 

JULY, 1978.
 

------- ISEE 3, ANDERSON
 

INVESTIGATION NAME- INTERPLANETARY AND SOLAR ELECTRONS
 

HS$DC I- 78-079A-09 INVESTIGATIVE PROGRAM
 
CODE ST
 

INVESTIGATION DISCIPLIH S)
 
PARTICLES AND FIELDS
 
SOLAR PHYSICS
 

PERSONNEL 
PI - K.A. ANDERSON U OF CALIF. BERKELEY 

DI - R.P. LIN U OF CALIF, BERKELEY 
01 - D.F. SMITH HIGH ALTITUDE OD 
01 - S.R. KANE U OF CALIF, BERKELEY 

BRIEF 	DESCRIPTION
 
THIS EXPERIMENT IS DESIGNED TO STUDY SPECTRA AND
 

ANISOTROPIES OF INTERPLANETARY AND SOLAR ELECTRONS (Q TO 1000
 
KEV) IN THE TRANSITION ENERGY RANGE BETWEEN SOLAR WIND AND
 

LOW-ENERGY COSMIC RAYS. THE ELECTRONS ARE MEASURED BY A PAIR
 
OF PASSIVELY COOLED, SURFACE BARRIER SEMICONDVCTOR DETECTOR 
TELESCOPES (APPROXIMATELY 15 KEV TO APPROXIMATELY I MEV) AND BY 

A HEMISPHERICAL PLATE ELECTROSTATIC ANALYZER WITH 
CHANNEL-MULTIPLIER DETECTORS (2-18 KEV). COUNTING RATES ARE 

SECTORED INTO ANGULAR SECTORS ABOUT EITHER THE MAGNETIC FIELD
 
OR THE SUN DIRECTION. THE TELESCOPE YIELDS 8 OR 16 SECTORS;
 
AND THE ANALYZER YIELDS 16 SECTORS.
 

------- ISEE 3, ANDERSON" 

INVESTIGATION NAME- X- AND GAMA-RAY BURSTS 

NSSDC ID' 78-079A-14 INVESTIGATIVE PROGRAM 

CODE STiCO-OP 

INVESTIGAIION DISCIPLINE(S)
 

X-RAY ASTRONOMY
 

GAMMA-RAY ASTRONOMY
 

PERSONNEL
 
PI - K.A. ANDERSON U OF CALIF, BERKELEY
 
01 - S.R. KANE U OF CALIF, BERKELEY
 
01 - W.D. EVANS LOS ALAMOS SCI LAB
 

01 - R.V. KLEBESADEL LOS ALAMOS SCI LAB
 

BRIEF 	DESCRIPTION
 

THIS EXPERIMENT IS DESIGNED TO PROVIDE CONTINUOUS 
COVERAGE OF SOLAR FLARE X-RAYS AND TRANSIENT COSMIC GAMMA-RAY 

BURSTS. DETECTORS ARE A XENON-FILLED PROPORTIONAL COUNTER 
(5-14 KEV IN 6 CHANNELS)- AND A SODIUM IODIDE SCINTILLATOR 

(12-1250 REV IN 1Z CHANNELS). THERE ARE FOUR OPERATING MODES: 
NORMAL. FLARE-1. FLARE-2. AND GAMMA BURST. IN NORMAL MODE, 

TIME RESOLUTION IS 0.5 TO 4 S. DEPENDING ON THE CHANNEL. IN 
GAMMA BURST MODE. BEST TIME RESOLUTION IS IN STORED DATA. WITH 

0.25 TO 12$ MS RESOLUTION.
 

------- ISEE 3, BARE" 

INVESTIGATION NAME- SOLAR WIND PLASMA
 

NSSoC ID- 79-079A-01 INVESTIGATIVE PROGRAM
 
CODE STICO-OP
 

INVESTIGATION DISCIPLINE(S)
 
PARTICLES AND FIELDS
 
SPACE PLASMAS
 

PERSONNEL
 
p - S.J. SAME LOS ALAMOS SCI LAB
 
01 -J.R. ASSRIDGE LOS ALAMOS SCI LAB 

01 - E.W. RONES, JR. LOS ALAMOS SCI LAB 
01 - M.D. MONTGOMERY LOS ALAMOS SCI LAB 

02 - W.C. FELDMAN LOS ALAMOS SCI LAB 

BRIEF DESCRIPTION
 
THIS EXPERIMENT IS DESIGNED TO MAKE AN INTEGRATED STUDY
 

OF THE NATURE, ORIGIN AND EVOLUTION OF STRUCTURE IN THE
 

INTERPLANETARY MEDIUM. ALSO, THE THERMAL STATE OF THE
 
INTERPLANETARY PLASMA IS STUDIED, UNPERTURBED BY THE EARTH'S
 

DOW SHOCK. ION VELOCITY DISTRIBUTIONS ARE MEASURED BY A
 
135 EG SPHERICAL ELECTROSTATIC ANALYZER IN BOTH TWO AND THREE
 
DIMENSIONS. STEP ENERGY RESOLUTION FOR EACH ENERGY WINDOW IS
 

4.2 PERCENT. ELECTRON VELOCITY DISTRIBUTIONS ARE MEASURED BY A
 
90-DEG SPHERICAL ELECTROSTATIC ANALYZER, ALSO IN TWO AND THREE
 
DIMENSIONS. THE ENERGY WINDOW PER STEP FOR ELECTRONS IS 10
 

PERCENT. CHANNELTRON ELECTRON MULTIPLIERS ARE USED AS
 
DETECTORS FOR EACH OF THE ANALYZERS. SOLAR WIND ELECTRONS ARE
 
MEASURED IN TS CONTIGUOUS CHANNELS FROM 8.5 TO 1140 EV. A
 

SPECIAL PHOTOELECTRON RANGE OF 1.6 TO 220 EV CAN BE COMMANDED.
 

VARIOUS MIXTURES Of DATA FOR 2-D AND 3-D DISTRIBUTIOH FUNCTIONS
 

ORIGINAL PAGE IS
 
OF ROOR QUALITY
 



CAN BE SELECTED. IONS ARE MEASURED IN 32 CHANNELS FROM 237 EV 
PER CHARGE TO 10.7 KEV PER CHARGE. VARIOUS MODES ARE 
AVAILABLE. FOR BASIC SWEEP. SEARCH. AND TRACKING OF THE PEAK Of 
THE DISTRIBUTION. 

ISEE-I----- HECKMAN3. ---------------------------------------

INVESTIGATION NAME- HIGH-ENERGY COSMIC RAY 


NSSDC 10- 78-079A-05 INVESTIGATIVE PROGRAM 

CODE ST/CO-OP 


INVESTIGATION DISCIPLINE(S) 
PARTICLES AND FIELDS 
COSMIC RAYS 

PERSONNEL
 
PI - H.H. "ECKMAN LAWRENCE BERKELEY LAD 

01 - D.E. GREINER U OF CALIF. BERKELEY 


BRIEF DESCRIPTION 

THIS EXPERIMENT IS DESIGNED TO DETERMINE THE ISOTOPIC 


ABUNDANCE IN THE PRIMARY COSMIC RAYS FOR HYDROGEN THROUGH 

NICKEL. THE INSTRUMENT USES A 10-ELEMENT. SOLID-STATE.
 
PARTICLE TELESCOPE CONSISTING OF LITHIUM-DRIFTED SILICON 

DETECTORS. ENERGY RANGES MEASURED RUN FROM APPROXIMATELY 20 TO 

APPROXIMATELY 5CO MEV PER NUCLEON. DIRECTION OF INCIDENT 

NUCLEI IS OBTAINED FROM A SIX-PLANE DRIFT CHAMBER WITH 2-DEG
 
RESOLUTION. 


ISEE.......3. HOVESTADT --------------


INVESTIGATION NAME- LOW-ENERGY COSMIC RAYS 

NSSDC ID- 7-079A-03 INVESTIGATIVE PROGRAM 
CODE ST/CO-OP 

INVESTIGATION OISCIPLINECS) 

PARTICLES AND FIELDS 

COSMIC RATS 


PERSONINEL 
PC - DII. HOVESTADT MPI-EXTRATERR PHYS 
01 - J.J. O'GALLAGHER U OF MARYLAND 
01 - t.Y. FAN U OF ARIZONA 
01 - G. GLOECKLER U OF MARYLAND 
01 - M. SCHOLER MPI-EXTRATERI PHIS 
01 - L.A. FISK U OF NEW HAMPSHIRE 

BRIEF 	DESCRIPTION 

THIS INSTRUMENT. CARRIED ON ISEE 1 AND ISEE 3. 1 


DESIGNED TO MEASURE SOLAR. INTERPLANETARY. AND MAGETOSPHERIC 

ENERGETIC IONS IN NUMEROUS BANDS WITHIN THE ENERGY RANGE 2
 
KEV/CHARGE TO 80 HEV/NUCLEON. AND ELECTRON4S IN FOUR CONTIGUOUS 

BANDS FROM 75 TO 1300 KIV. AT THE LOWER ENERGIES. CHARGE 

STATES OF HEAVY IONS IN THE HIGH SPEED (GREATER THAN 500 KM/S) 

SOLAR WIND ARE DETERMINED. IN THE RANGE 0.3 TO 80 REV/NUCLEON.

THE ENERGY SPECTRA. ANISOTROPIES, AND COMPOSITION OF ENERGEIC 
IONS ARE DETERMINED. IN THE LIMITED RANGE 0.4 TO 6 
MEVINUCLEON. SIMULTANEOUS DETERMINATION OF IONIC AND NUCLEAR 
CHARGE IS POSSIBLE. THE INSTRUMENT CONSISTS OF THREE DIFFERENT 
SENSOR SYSTEMS. ULECA (ULTRALOW-ENERGY CHARGE ANALYZER) IS AN 
ELECTROSTATIC ANALYZER WITH SOLID STATE DETECTORS. ITS ENERGY 
RANGE I5 APPROXIPATELY 3 . TO 50 KEVICHARGE. ULEWAT 
(ULTRALOW-ENERGY WIDE-ANGLE TELESCOPE) iS A OE/X - E 
THIN-WINDOW FLOW THROUGH PROPORTIONAL COUNTER/SOLID STATE 
DETECTOR TELESCOPE' COVERING 'THE RANGE 0.2 TO 80 MEV/NUCLEON 
(FE). ULEZEQ CULTRALOW-ENERGY Z, E, AND Q) IS A COMBINATION OF 
AN ELECTROSTATIC ANALYZER AND A DE109 - I SYSTEM WITH A 
THIN-WINDOW PROPORTIONAL COUNTER AND A POSITION-SENSITIVE SOLID 
STATE DETECTOR. THE ENERGY RANGE IS 0.4 TO 6 MEV/NUCLEON. 
DATA CAN BE OBTAINED IN 45-EG SECTORS. 

ISEE
-------3, HYNDS-----------------

INVESTIGATION NANE- PROTONS
 

NSSOC ID- 78-079A-0 INVESTIGATIVE PROGRAM 

CODE ST/CO-OP 

INVESTIGATION DISCIPLINE(S) 


MAGNETOSPHERIC PHYSICS 


PERSONNEL 
P1 - R.J. HYIDS IMPERIAL COLLEGE 
0I - J.J. VAN ROOIJEN U OF UTRECHT 
01 - J.N. VAN GILS U OF UTRECHT 

01 - R,. VAN DEN NIEUIE.EHOF U OF UTRECHT 

01 - K.P. WENZEL ESA-ESTEC 

01 - A.C. DURNEY ESA-ESTEC 

01 - T.R. SANDERSON ESA-ESTEC 

01 - V. DOMINGO ESA-ESTEC 

01 - D.E. PAGE ESA-ESTEC 


01 - A. BALOGH IMPERIAL COLLEGE 

01 - C. DE JAGER U OF UTRECHT 

O - H. ELLIOT IMPERIAL COLLEGE 


BRIEF DESCRIPTION 
THIS EXPERIMENT IS DESIGNED TO SIUDY LOU-ENERGY SOLAR 

PROTON ACCELERATION AND PROPAGATION PROCESSES IN INTERPLANETARY 
- SPACE. THE INSTRUMENT MEASURES THE ENERGY SPECTRUM IN 8 
CHANNELS. AND THE 3-DIMENSIONAL ANGULAR DISTRIBUTION OF PROTONS 
IIN THE ENERGY RANGE 0-035 TO 1.6 MEV WITH A BASIC TIME 
RESOLUTION OF 16 S. COUNTS OF EACH CHANNEL ARE GROUPED INTO 
EIGHT 45-EG SECTORS. THE INSTRUMENT CONSISTS OF THREE 
IDENTICAL TELESCOPES MOUNTED AT 30, 60, AND 135 DEG RELATIVE TO 
THE SPACECRAFT SPIN AXIS. EACH CONTAINING TWO SURFACE BARRIER
 
DETECTORS. A PECHANICAL COLLIMATOR, AND A 'BROOM' MAGNET TO
 
SWEEP AWAY ELECTRONS.
 

-- .I ISEE 3. MEYER...........................................
 

INVESTIGATION NAME- COSMIC-RAY ELECTRONS AND NUCLEI
 

NSOC ID- 7k-079k-06 INVESTIGATIVE PROGRAM
 
CODE STfCO-OP
 

INVESTIGATION DISCIPLINE(S)
 
PARTICLES AND FIELDS
 
COSMIC RAYS
 

PERSONNEL
 
PC - P. MEYER U OF CHICAGO
 
01 - P, EVERSON U OF CHICAGO
 

BRIEF DESCRIPTION
 
THIS EXPERIMENT IS DESIGNED TO STUDY PARTICLE PROPAGATION 

WITHIN THE SOLAR SYSTEM AND THE PROPERTIES OF THE 
INTERPLANETARY MEDIUM. THE FOLLOWING SPECIES ARE RESOLVED: 
Cl) ELECTRONS (DIFFERENTIAL SPECTRUM FROM 5 TO CGO HED); (2)
 

NUCLEI FROM PROTONS TO THE IRON GROUP (DIFFERENTIAL SPECTRA AND
 
RELATIVE ABUNDANCES FROM 30 TO 15,000 MEV/NUCLEON; AND (3)
 
HELIUM THROUGH SULFUR. A CHARGE PARTICLE TELESCOPE IS USED TO
 
MAKE THESE MEASUREMENTS. IT CONSISTS OF THREE SOLID-STATE
 
DETECTORS, A GAS CERERKOV COUNTER. A CESIUM IODIDE
 
SCINTILLATION DETECTOR. TWO PLASTIC SCINTILLATION COUNTERS,. AND
 
A. QUARTZ CERENKOV COUNTER. THE DESIGN OF THE TELESCOPE IS
 
BASED ON THAT USED IN EXPERIMENT 6E-Cl4A-09 FOR OGO 5.
 

------- ISEE 3, OGILVIE -------------------------------------


INVESTIGATION NAME- SOLAR WIND ION COMPOSITION
 

NSSDC I- 78-079A-11 INVESTIGATIVE PROGRAM
 

CODE STICO-OP
 

INVESTIGATION DISCIPLINE(S)
 
PARTICLES AND FIELDS
 

SPACE PLASMAS
 

PERSONNEL
 
PC - M.l. OGILVIE NASA-GSFC
 
Of - J. CEI$S U OF BERNE
 
01 - M.R. ACUNA NASA-OSFC
 
01 - N.A. COPLAN 	 U OF MARYLAND 
01 D.L. LIND 	 NASA-JSC
 

BRIEF 	DESCRIPTION
 
THIS EXPERIMENT CONSISTS OF A HEMISPHERICAL ELECTROSTATIC
 

ENERGY ANALYZER AND A WIEN VELOCITY FILTER CONFIGURED AS A MASS
 
SPECTROMETER TO DETERMINE THE CHARGE STATE AND ISOTOPIC
 
CONSTITUTION OF THE SOLAR 6IND. THE INSTRUMENT HAS AN ENERGY 
PER UNIT CHARGE RANGE OF 0-4 TO 11.7 KEV PER CHARGE, A MASS 
PER UNIT CHARGE RANGE OF 1.5 TO 5.6 U PER CHARGE, AND A 
VELOCITY RANGE OF 30) TO 600 KM/S. 

---- SEE 3. SCARF -----------------------------


INVESTIGATION NAME- PLASMA WAVES
 

HSSDC ID- 78-079A-07 INVESTIGATIVE PROGRAM
 

CODE ST/CO-OP 

INVESTIGATION DISCIPLIhE(S)
 
PARTICLES AND FIELDS
 

SPACE PLASMAS
 

PERSONNEL
 

PI - F.1. SCARF 	 TRW SYSTEMS GROUP
 

01 - D.A. BURNETT U OF IOWA 
BY - E.J. SMITH NASA-JPL 
01 - R.W. FREDERICKS TRW SYSTEMS GROUP 

BRIEF 	DESCRIPTION
 
THIS EXPERIMENT IS DESIGNED TO PROVIDE DATA FOR PLASMA 

WAVE STUDIES UNDERTAKEN TO GAIN A BETTER UNDERSTANDING OF THE 
WAVE PARTICLE INTERACTION AND PLASMA INSTABILITIES, WHICH LEAD 
TO THE EQUIVALENT COLLISION PHENOMENA THAT PRODUCE APPARENT 
FLUI"-LIKE BEHAVIOR IN THE SOLAR WIND NEAR 1 AU. TRO ELECTRIC 
DIPOLES AND A MAGNETIC SEARCH COIL, DOOM-MOUNTED, ARE USED TO 
MEASURE MAGNETIC AND ELECTRIC FIELD WAVE LEVELS FROM 17 UZ TO I 
SHE IN EIGHT CHANNELS AND ELECTRIC FIELD LEVELS FROM 17 HZ TO 
100 KH IN 16 CHANNELS. IN ADDITION. A THIRD SPECTRUM ANALYZER 
WITH 3 BANDS BETWEEN 0.316 AND S.8 HZ 15 INCLUDED FOR 
MEASUREMENT OF THE MAGNETIC FIELD. THIS UNIT USES THE SEARCH 
COIL, BUT IS LOCATED WITHIN THE ELECTRONICS UNIT OF EXPERIMENT 
7S-079A-02. 

56
 



------- [SEE 3. SM17H 1.......................................- PERSONNEL 
PR - B.j. TEEGARDEN NASA-GSFC 

INVESTIGATION NAME- MAGNETIC FIELDS 
 01 - D.. IOVESTADT 	 PI-EXTRATERR PHYS 

NSSDC 10- 78-079A-02 INVESTIGATIVE PROGRAM 

CODE ST/CO-OP
 

INVESTIGATION DISCIPLINE(S) 

INTERPLANETARY MAGNETIC FIELDS 
PARTICLES AND F1ELDS 


PERSONNEL 


P1 - E.J. SMITH NASA-JPL 
01 - L. DAVIS. JR. CALIF INST OF TECH 
01 - GL. S 0SCOE U OF CALIF. LA 
01 - D.E. JONES BRIGHAM YOUNG U 

01 - N.Y. TSURUTANE NASA-JPL 


BRIEF 	 DESCRIPTION 
THE INSTRUMENTATION FOR THIS EXPERIMENT CONSISTS OF A 

OOOMMOUNTED, TRIAXIAL VECTOR HELIUM MAGNETOMETER. 
MEASUREMENTI ARE MADE OF THE STEADY MAGNETIC FIELD AND ITS 
LOW-FREQUECY VARIATIONS. EIGHT FIELD AMPLITUDE RANGES CMIUS 
TO PLUS 4. 14, 42. 144. 640. 4OCO 22.O0O. AND 140.000 GAMMAS) 
ARE AVAILABLE. THE INSTRUMENT RANGES UP AND DOlN AUTOMATICALLY 
OR MAY BE COMMANOED INTO A SPECIFIC RANGE. THE FIELD 
EQUIVALENT NOISE POWER SPECTRAL DENSITY IS 2.E-4 GAMMA SQUARED 
PER HERTZ (INDEPENDENT OF FREQUENCY), OR 0-01 GAMNK RRS EN THE 
PASSBAND 0 TO 0.5 HZ. A SINGLE-AXIS SPECTRUM ANALYZER MEASURES 
FLUCTUATIONS PARALLEL TO THE SPACECRAFT SPIN AXIS IN THREE 
FREQUENCY BANDS CENTERED AT C.)), 3.2, AND 8.8 HE. 


ISLE-------3, STEIHERG ------------

INVESTIGATION NAME- RADIO RAPPING
 

HSSEC ID- 78-079A-10 INVESTIGATIVE PROGRAM
 
CODE ST/CO-OP 


INVESTIGATION DISCIPLINE(S)
 
PARTICLES AND FIELDS 


RADIO PHYSICS 

SOLAR PHYSICS 


PERSONNEL 

PI - J.L. STEINBERG PARIS OBSERVATORY 

01 - P. COUTURIER PARIS OBSERVATORY 

GI - R. KNOLL PARIS OBSERVATORY 


01 - J. FAIRBERC NASA-GSFE 

01 - RG. STONE HASA-GSIC 

01 - S.R. MOSIER NASA-GSFC
 

BRIEF 	DESCRIPTION 

THIS EXPERIMENT IS DESIGNED TO MEASURE THE DIRECTION (2 


ANGLES) OF TYPE III SOLAR BTRSTS AT 24 FREQUENCIES STEPPED FROM 
3& KHZ TO 2 MHZ. RELYING-ON SOLAR ROTATION, ONE CAN OBTAIN THE 
3-D MAP OF THE MAGNETIC LINES OF FORCE. WHICH GUIDE THE 
ELECTRONS THAT PRODUCE TYPE III SOLAR BURSTS FROM 10 SOLAR 
RADII TO I AU IN OR OUT OF THE ECLIPTIC. THE INSTRUMENT 
CONSISTS PRIMARILY OF TWO DIPOLE ANTENNAS AND A FOUR-CHANNEL 
RADIOMETER. WITH BANDWIDTHS OF 3 KHZ AND 10 RITZ. FREQUENCY 
SEOUENCE IS 72 STEPS COVERING 108 S. SELF-CALIBRATION OCCURS 

EVERY 18 H. 


ISEE STONE
------ 3, .......................................
 

INVESTIGATION NAME- HIGH-ENERGY COSMIC RAYS
 

NSS6C ID- 78-079A-12 INVESTIGATIVE PROGRAM
 
CODE ST/CO-OP 


INVESTIGATION DISCIPLINE(S)
 
PARTICLES AND FIELDS 


COSMIC RAYS 


PERSONNEL
 
PI - E.C. STONE CALIF INST OF TECH 

01 - R.E. VOGT CALIF INST OF TECH 


DRIEF 	DESCRIPTION 

THIS EXPERIMENT IS DESIGNED TO STUDY THE IOSOTOPIC 

CONSTITUTION OF SOLAR MATTER AND GALACTIC COSMIC-RAY SOURCES, 
THE PROCESSES OF NUCLEOSYNTHESIS IN THE SUN AND IN THE GALAXY, 
AND THE ASTROPHYSICAL PARTICLE ACCELERATION PROCESSED. THE 
FOLLOWING SPECIES ARE TO GE RESOLVED -- LITHIUM THROUGH NICKEL 
(Z FROM 3 THROUGH 28 AND A FROM 6 THROUGH 64) IN THE ENERGY 

RANGE FROM S TO 250 REV/NUCLEON. THE MASS RESOLUTION ES LESS 

THAN OR APPROXIMATELY EQUAL TO 0.3 AMU FOR 7 LESS THAN OR EOUAL 


TO 30.
 

..........
EG R E
 

S l -I---	 -----3, TI EGARDEN---------------

INVESTIGATION NAME- GAMMA-RAY BURSTS 

NSSDC ID- ?9-079A-15 INVESTIGATIVE PROGRAM
 
CODE STICO-OP 


INVESTIGAI1ON DISCIPLINE(S) 

X-RAY ASTRONOMY 


GAMRA-RAY ASTRONOMY 


01 - T.L. CLINE 	 NASA-GSFC 
01 - G GLOECKLER U OF HARYLAND 

BRIEF 	 DESCRIPTION 
THIS EXPERIMENT IS DESIGNED TO RECOGNIZE AND RECORD THE 

TIME HISTORY OF GAMMA-RAY BURSTS, AND TV PROVIDE 
HIGH-RESOLUTION SPECTRA OF GAMMA-RAY BURST PHOTONS BETWEEN 0.05 
AND 6.5 EV. THE DETECTORS AE, IT) A 4-CM DIAM. DY 3-CM
 
THICK GERMANIUM CRYSTAL. RADIATIVELY COOLED TO OPERATE AT
 
APPROXIMATELY 101 DEGREES K= ENERGY RESOLUTION IS LESS THAN9 6
 
3.5 KEV AT I MEV. A *O -CHANNEL ADC DIGITIZES THE SIGNALS FOR
 
INPUT TO THE GAMMA-BURST DIGITAL INSTRUMENTATION. WHICH IS IN 
THE LOW-ENERGY COSMIC RAY EXPERIMENT- 78-079A-03; C2) THE 
CESIUM IODIDE AND SURROUNDING DETECTORS IN THE COSMIC RAY 
ELECTRONS AND NUCLEI EXPERIMENT, 78-079A-O6- BOTH TEMPORAL AND 
SPECTRAL INFORMATION ARE OBTAINED FROM THI DETECTOR; AND (3) A 
SMALLER CESIUM IODIDE CRYSTAL IN EXPERIMENT 78-O79A-03. TWO 
TIME HISTORY MEMORIES OF 2000 12-DIT WORDS ARE USED. FED FROM 
ANY OF THE 3 DETECTORS BY COMMAND. THE STORED VALUES ARE TIME 
INTERVALS OVER WHICH A FIXED NUMBER (1-128) OF COUNTS IS 
ACCUMULATED. THE TIME INTERVAL CLOCK FREQUENCY IS SELECTABLE 
FROM I TO 8 XHZ. SPECTRAL INFORMATION FROM EITHER OF DETECTORS 
(1) AND (2) IS STORED IN A THIRD MEMORY OF 3072 16-BIT WORDS. 
TWELVE BITS ARE USED FOR PULSE HEIGHT DATA AND FOUR BITS FOR 
TIME. THE COUNTING RATES INPUT TO THE TIME HISTORY MEMORIES 
CAUSE A TRIGGER TV OCCUR IF RATES EXCEED A COMMANDABLE VALUE. 
WHEN THIS OCCURS, ALL THREE MEMORIES ARE ALLOWED TO FILL. THEY 
CA14 BE DUMPED AT A VERY LOW BIT RATE EITHER AUTOMATICALLY OR BY
 
COMMAND.
 

------- ISEE 3. VON ROSERVINGE ..........
 

INVESTIGATION NAME- MEDIUM ENERGY COSMIC RAY 

NSSDC ID- 78-079A-04 INVESTIGATIVE PROGRAM 

CODE ST/CO-OP 

INVESTIGATION DISCIPLINE(S)
 

PARTICLES AND FIELDS
 
COSMIC RAYS
 

PERSONNEL
 
PI - T.T. VON ROSENVINGE NASA-GSFC
 
01 - L.A. FISK U OF NEW HAMPSHIRE
 
01 - F.R MCDONALD NASA-GSFC 

01 - J.H. TRAINOR 	 NASA-GSFC
 
01 - M.A. VAN HOLLEOEXE U OF MARYLAND
 

BRIEF 	DESCRIPTION
 
THIS 	 EXPERIMENT IS DESIGNED TO STUDY THE COMPOSITION OF
 

SOLAR COSMIC RAYS FROM HYDROGEN THROUGH IRON AND THE ELEMENTAL
 
ABUNDANCE OF GALACTIC COSMIC RAYS. THREE COSMIC RAY TELESCOPES
 
PLUS 	 A PROPORTIONAL COUNTER FOR MEASUREMENT OF ELECTRONS AND X
 
RAYS. COMPRISE THE INSTRUMENTATION. NUCLEI WITH Z BETWEEN 1
 
AND 30 ARE MEASURED IN VARIOUS ENERGY WINDOWS IN THE RANGE I TO 
500 REV/NUCLEON. UNIT MASS RESOLUTION IS OBTAINED FOR ISOTOPES 
WITH I EQUAL 1, 2, AND 3 TO 7 IN THE ENERGY RANGES A TO 70. 1
 
TO 70 AND 30 TO 140 MEV/NUCLEON. RESPECTIVELY. ELECTRONS ARE
 
MEASURED IN THE ENERGY RANGE APPROXIMATELY 2 TO 10 MEV.
 
ANISOTROPY INFORMATION IS OTAINED FOR THE ELECTRONS AND NUCLEI
 
WITH Z EQUAL 1 TO 26.
 

------- ISEE 3, WILCOX-------	 ------

INVESTIGATION NAME- GROUND BASED SOLAR STUIES
 

HSSC 	ID- 78-079A-13 INVESTIGATIVE PROGRAM
 
CODE STICO-OP 

INVESTIGATION DISCIPLINE(S)
 
SOLAR PHYSICS
 
INTERPLANETARY MAGNETIC FIELDS
 

PERSONNEL
 
PC - J.M. WILCOX STANFORD U
 

BRIEF 	DESCRIPTION
 
THIS 	 EXPERIMENT CONSISTS OF THE MEASUREMENT OF LARGE
 

SCALE SOLAR MAGNETIC AND VELOCITY FIELDS WITH THE STANFORD
 
GROUND-BASED SOLAR TELESCOPE. AND THE COMPARISON OF THESE
 
MEASUREMENTS WITH MEASUREMENTS OF THE INTERPLANETARY MAGNETIC
 
FIELD AND SOLAR WIND, MADE BY OTHER EXPERIMENTS ON THIS
 
SPACECRAFT. THE PURPOSE OF THE EXPERIMENT IS TO STUDY THE
 
LARGE SCALE STRUCTURE OF THE SOLAR MAGNETIC FIELD AND ITS
 
EXTENSION INTO INTERPLANETARY SPACE BY THE SOLAR WIND.
 

**************************** ISIS *****************
 ISs"*I 


SPACECRAFT COM4ON NAME- ISIS I 
ALTERNATE NAMES- ISIS-A. 03669 

NS5DC 	1D- 69-009A 

LAUNCH DATE- 01/30/69 	 WEIGHT- 241. KG 
LAUNCH SITE- VANDENBERG APB, UNITED STATES 
LAUNCH VEHICLE- DELTA
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SPONSORING COUNTRYAGENCY 	 BRIEF DESCRIPTION
 

CANADA 	 CRC 

UNITED STATES WASA-OSS 


INITIAL ORBIT PARAMETERS 


ORBIT TYPE- GEOCENTRIC EPOCH DATE- 02/04169 

ORBIT PERIOD- 128.42 MIN INCLINATION- 88.42 DEG 


PERIAPSIS- . 578. KM ALT APOAPSIS- 3526- KM ALT 

PERSONNEL 

MG - F.W. GAETANO 	 NASA HEADQUARTERS 
MG - C.O. FLORIDA 	 COMMON RESEARCH CENTRE 

PM - C.A. FRANKLIN COMMUN RESEARCH CENTRE 
PH - L.N. BRACE 	 NASA-BSFC 

PS - t.H. BRACE 	 NASA-GSFC 
PS - G.L. NELMS 	 DEFENCE RESEARCH ESTAB 

BRIEF 	DESCRIPTION 

ISIS 1 WAS AN IONOSPHERIC OBSERVATORY INSTRUMENTED WITH 


SWEEP- AND FIXED-FREOUENCY IONOSONDES. A VLF RECEIVER. 


ENERGETIC AND SOFT PARTICLE DETECTORS, AN ION MASS 

SPECTROMETER. AN ELECTROSTATIC PROBE. AN ELECTROSTATIC 


ANALYZER A BEACON TRANSMITTER. AND A COSMIC NOISE EXPERIMENT. 

,


THE SOUNDER USED TWO DIPOLE ANTENNAS (78.9 AND 20.2 M LONG. 

RESPECTIVELY). THE SATELLITE WAS SPIN-STABILIZED AT ABOUT 2.9 
RPM AFTER ANTENNA DEPLOYMENT. SOME CONTROL COULD BE EXERCISED 
OVER THE SPIn RATE AD ATTITUDE BY USING MAGNETICALLY INDUCED 


TORQUES TO CHANGE THE SPIN RATE AND TO PRECESS THE SPIN AkIS. 


A TAPE RECORDER WITH 1-H CAPACITY WAS INCLUDED ON THE 


SATELLITE. THE SATELLITE COULD BE PROGRAMMED TO TAKE RECORDED 

OBSERVATIONS FOR FOUR DIFFERENT TIME PERIODS FOR EACH FULL 


RECORDING PERIOD. THE RECORDER WAS DUMPED ONLY AT OTTAWA. FOR 


NON-TAPE-RECORDED OBSERVATIONS, DATA FOR THE SATELLITE AND
 

SUDSATELLITE REGIONS COULD BE OBSERVED AND TELEMETERED WHEN THE 


SPACECRAFT WAS IN THE LINE OF SIGHT OF TELEMETRY SATION5- THE 
SELECTED TELEMETRY STATIONS WERE IN AREAS THAT PROVIDED PRIMARY 
DATA COVERAGE NEAR THE B DEG W DERIDAN AND IN AREAS NEAR 

HAAII, SINGAPORE, AUSTRALIA. ENGLAND. NORWAY, INDIA, JAPAN, 

ANTARCTICA, HEU ZEALAND. AND CENTRAL AFRICA. 

ISIS------- BARRINGTON
1, -------------------------------------


INVESTIGATION NAME- VLF RECEIVER
 

NSSDC ID- 69-O09A-33 INVESTIGATIVE PROGRAM 

CODE ST/CO-OP 


INVESTIGATION DISCIPLINE(S) 

IONOSPHERES AND RADIO PHYSICS 

PARTICLES AND FIELDS 


PERSONNEL 

PI - R.E. BARRINGTON COnMUN RESEARCH CENTRE 
01 - F.H. PALMER COMUN RESEARCH CENTRE 

BRIEF 	DESCRIPTION 

THE VLF EXPERIMENT WAS LOW-FREQUENCY. BROADBAND RECEIVER 


THAT SENSED SIGNALS RECEIVED BY THE 79-A DIPOLE (SPLIT 


MONOPOLE) ANTENNA. BETWEEN 0.05 AND 30 KZ. THIS SAME ANTENNA 


WAS USED FOR RECEIVING FREQUENCIES BELOW 5 MHZ ON THE 


IONOSONDE. THE RECEIVER HAD A WIDE DYNAMIC RANGE (80 DR) THAT 
WAS ACHIEVED BY USE OF AN AUTOMATIC GAIN CONTROL SYSTEM- THIS 

VLF EXPERIMENT INCLUDED AN OPTIONAL-USE ONBOARD EXCITER THAT 
OPERATED OVER A FREQUENCY CYCLE FROM G TO 0.3 TO 0 TO 11 TO 0 

KHZ OVER A 3.5-S 'FRAME' PERIOD. THE TRANSMISSION AT 0.3 KHZ 
OCCURED FOR AROUT 2 S. THE NONLINEAR SWEEP TO 11 KAZ REQUIRED 

0.9 S, TRANSMISSION AT 11 TH FOR ABOUT 0.3 S, AND THE 

IONLIHEAR SWEEP BACK TO 0 TOOK ABOUT 0.3 S. THE FRAME$ 
SEQUENCED THROUGH FOUR STEPS WHERE THE TRANSMISSIONS WERE 
ATTENUATED IY 0, 20. 20. THEM 40 DO, THUS REQUIRING 14 S FOR 

ONE COMPLETE CYCLE Of EXCITER OPERATION. THE EXCITER 
TRANSMITTED OR THE SHORT ANTENNAS AND THE RECEIVER SENSED THE 
SIGNALS COUPLED BETWEEN THE TWO ANTENNAS BY THE AMBIENT PLASMA, 
PLUS ANY NOISE SIGNALS WHICH WERE EXCITED IN THE PLASMA. 
EXCITER OPERATION PERMITTED THE CONTROLLED STUDY OF EON 
RESONANCES IN ADDITION TO STUDY OF NATURAL AND OTHER MAN-MADE 
VLF RADIO NOISE. THIS ULF EXPERIMENT ALSO PERMITTED ANTENNA 

IMPEDANCE MEASUREMENTS, WITH OR WITHOUT A DC BIAS ON THE 
ANTENNA. THE REAL-TIME DATA WERE TRANSMITTED ON 130.0a-MHZ 
TELEMETRY. THE VLF DATA COULD BE RECORDED ON ONE OF THE FOUR 

TAPE RECORDER CHANNELS DURING THE TIME THE TAPE RECORDER 
OPERATEED. TAPE-RECORDED (AND BACK-UP REAL-TIRE) OATA WERE 

TRANSMITTED ON 400-MHZ TELEMETRY. FURTHER DETAILS CAN BE FOUND 

IN THE 'ISIS A TECHNICAL PLAN.' 

ISIS--.----1, BRACE ---------------- - -------------------

INVESTIGATION NAME- CYLINDRICAL ELECTROSTATIC PROBE 


NSSDC ID- 69-C00A-37 INVESTIGATIVE PROGRAM 

CODE ST/CO-OP 


INVESTIGATC ON DISCIPLINE(S) 

IONOSPHERES AND RADIO PHYSICS 

PERSONNEL
 
PI - L.H. BRACE NASA-GSFC 


01 - J.A. FINDLAY HASA-GSFC 


THE PURPOSE OF THIS EXPERIMENT WAS TO STUDY THE GLOBAL 
VARIATIONS OF ELECTRON TEMPERATURE AND ELECTRON CONCENTRATOON 
AT SPACECRAFT (Sc) ALTITUDES DURING SOLAR MAXIMUM, AND TO STUDY 

CHARACTERISTICS OF THE SC ION SHEATH. THIS CYLINDRICAL PROBE 

WAS A TYPE OF LAMGMUIR PROBE THAT OBSERVED CURRENT FLOW FOR A 
GIVEN VOLTAGE PROFILE PLACED ON THE COLLECTOR. FROM THIS 

CURRENT-VOLTAGE PROFILE. THE ELECTRON DENSITY AND ELECTRON 
TEMPERATURE COULD DE CALCULATED- THERE WAS A BOOM PROBE AND AN 
AXIAL PROBE EXTENDING FROM THE SC. TNE AXIAL PROBE EXTENDED 
48-3 CI FROM THE SC, ALONG THE SPIN AXIS. AN- WAS CENTERED 
AMONG THE FOUR TELEMETRY ANTENNAS ON THE UNDERSIDE OF THE SC. 

THIS PROBE WAS CAPABLE OF MEASUREMENTS UNDISTURBED BY THE 
SATELLITE MOTION ONLY WHEN THE PROBE PRECEDED THE SC IN ITS 
MOTION THROUG THE PLASMA. THE BOOM PROBE EXTENDED HORIZONTALLY 
AND OUTWARD (IN SC FRAME OF REFERENCE) FROM A BOOM 1 M LONG. 
WHICH IN TURN EXTENDED FROM AN UPPER SURFACE OF THE SATELLITE 

AT AN ANGLE Of ABOUT 45 BEG TO THE SPIN AXIS- THIS PROBE 

PROVIDED SOME OBSERVATIONS DURING EACH SE SPIN CYCLE THAT WAS 

FREE OF SC WAKE EFFECTS. THE PROBES CONSISTED OF THREE 

CONCENTRIC, ELECTRICALLY ISOLATED. STAINLESS STEEL TUBES. THE 

OUTER (0*24-CM DIAM AND 23-CM LONG) TUBE FLOATED AT ITS OWN 

EQUILIBRIU POTENTIAL AND SERVED TO PLACE THE COLLECTOR WELL 

AWAY FROM THE $C PLASMA SHEATH. THE CENTER TUBE (0.165-CM DIAM) 

EXTENDING 23 CM OUTWARD FROM THE OUTER TUBE ACTED AS AN 

ELECTRICAL GUARD FOR THE COLLECTOR. ITS ELECTRICAL POTEITIAL
 
WAS CONTROLLED. THE COLLECTOR (.CSA-C DIAM) EXTENDED 23 C
 

OUTWARD FROM THE DRIVEN GUARD. DURING EACH 2-MIN SEQUENCE, A 

VOLT-AMPERE CURVE WAS OBTAINED FROM THE SAWTOOTH VOLTAGE (-2 TO
 

+10) APPLIED TO THE COLLECTOR. THIS CAN BE INIERPRETED IN 

ELECTRON DENSIIES OVER A RANGE FROM 10 TO 1,500,000 ELECTRONS
 
PER CH CUBED, AND TEMPERATURES FROM ABOUT 400 TO 50,000 K.
 

------- ISIS 1, CALVERT"
 

INVESTIGATION NAME- FIXED-FREQUENECY SOUNDER
 

NSSDC ID- 69-009A-02 INVESTIGATIVE PROGRAM
 

CODE STICO-OP
 

INVESI1GATION DISCIPLINE(S)
 

IONOSPHERES AND RADIO PHYSICS
 

PERSONNEL 
PR - .. . CALVERT UnKNOWN 
01 - R.B. NORTON NOAA-ERL 

0 - J.M. WARNOCK NOAA 
01 - GL_ HELMS DEFENCE RESEARCH ESTAB 

01 - G.E.K.LOCK.OOD COMMON RESEARCH CENTRE 
01 - J.H. WHITTEKER COMMUN RESEARCH CENTRE 

01 - C.E. PETRIE COMMUN RESEARCH CENTRE 

O - T.E. VAN ZANDT NOAA-ERL 

BRIEF DESCRIPTION 
THE FIXED-FREQUENCY SOUNDER OPERATED FROM THE SADE 

ANTENNA. TRANSMITTER, AND RECEIVER USED FOR TNE SEEP-FREQUENCY 
EXPERIMENT. IT NORMALLY OPERATED FOR S S DURING THE FREQUENCY 
FLYBACK PERIOD OF THE SWEEP-FREQUENCY OPERATION THAT WAS EVERY 

19 OR 29 S. ONE OF SIX FREQUENCIES (0.25. 0.48, 1.00, 1.95, 

4.30p OR 9.303 MHZ) WAS CHOSEN FOR USE BY THE EXPERIMENTER AS 

DESIRED. OTHER MODES OF OPERATION WERE AVAILABLE. INCLUDING 
CONTINUOUS OBSERVATION AT A SELECTED FREQUENCY, AhD A SPECIAL 

MIXED MODE WITH TRANSMISSION AT THE FIXED FREOUENCY OF 0.-2 MHZ 
AND SWEEP RECEPTION- THIS EXPERMENT WAS DESIGNED TO STUDY 

IONOSPHERIC FEATURES OF A SMALLER SCALE THAN COULD BE DETECTED 
BY THE SWEEP SOUNDER, AND TO STUDY PLASMA RESONANCES. 

PARAMETERS MEASURED WERE VIRTUAL RANGE (A FUNCTION OF 

PROPAGATION TIME OF THE REFLECTED PULSE) AND TIME (A FRUCTION 

OF GEOGRAPHICAL POSITION). THESE DATA WERE NORMALLY OBSERVED 
ONLY WHEN THE SPACECRAFT WAS IN RANGE OF THE TELEMETRY STATION. 

------- ISIS 1, HARTZ 

INVES71GATION NAME- COSMIC RADIO NOISE
 

NSSDC ID- 69-009A-10 INVESTIGATIVE PROGRAM 
CODE ST/CO-OP 

INVESTIGATION DISCIPLINE(S)
 
ASTRONOMY
 

IONOSPHERES AND RADIO PHYSICS
 

PERSONNEL
 
P - T.R. HARTZ 	 CORMUN RESEARCH CENTRE 

PRIEr 	 DESCRIPTION 
THIS EXPERIMENT USED THE SWEEP FREQUENCY IONOSONDE 

RECEIVER AUTOMATIC GAIN CONTROL (AGC) VOLTAGES TO MEASURE 
GALACTIC AND SOLAR RADIO NOISE LEVELS. THE RECEIVER SWEPT FROM 

0,1 TO 20 MHZ. THE DYNAMIC RANGE WAS 50 0G. AND THE BANDWIDTH 
$AS55 KCZ. THE ANTENNAS USED WERE 18.75-H AND 73.15-M DIPOLES. 

------- ISIS 1, MCDSARMIDO--------------------------------------

INVESTIGATION NAME- ENERGETIC PARTICLE DETECTORS
 

NSSDC ID- 69-009A-04 INVESTIGATIVE PROGRAM 

CODE ST/CO-OP 

INVESTIGATION DISCIPLINE(S)
 

IONOSPHERES AND RADIO PHYSICS
 

PARTICLES AND FIELDS
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PERSONNEL 

PI - I.O. MCDIARID MATIL ES COUNC GF CAN 

01 - J.R. BURROWS NAIL RES COUNC OF IAN 
01 - R.C. ROSE NAIL RES COUNC Of CAN 

BRIEF DESCRIPTION 

THIS EiPERIMENT CONSISTED OF FOUR SETS OF DETECTORS THE 


FIRST SET, COMPRISING FOUR GEIGER COUNTERS, MEASURED ELECTRONS 


GREATER THAN 2 AND 40 REV AND PROTONS GREATER THAN 300 AND 500 


KEV PARALLEL AND PERPENDICULAR TO THE SATELLITE SPIN AXIS. ALL 

REMAINING DETECTORS MEASURED PARTICLES PERPENDICULAR TO THE 

SPIN AXIS. THE SECOND SET CONSISTED OF SOLID-STATE SILICON 


JUNCTION DETECTORS. THESE RESPONDED TO ELECTRONS GREATER THAN 

25 AND 140 KEV. ELECTRONS IN THE RANGE 200 TO 770 KEV. AND
 
PROTONS GREATER THAN 230 AND 400 KEy. THE THIRD SET CONSISTED 

OF FIVE SILICON JUNCTION DETECTORS THAT RESPOIIDED TO PROTONS
 
BETWEEN C.15 AND 30 REV. THE FOURTH SET CONSISTED OF CESIUM
 

IODIDE SCINTILLATIONI-PHOTOMULTIPLIER SYSTEMS. EACH SYSTEM 

OPERATED IN TWO MODES AND RESPONDED TO ELECTRONS GREATER THAN 


8, 40. AND 63 KEV AND PROTONS GREATER THAN 50 KEV AND IN THE 

RANGE 5, TO 70 REV.
 

"ISIS 1, SAGALY-


INVESTIGATION NAME- SPHERICAL ELECTROSTATIC ANALYZER 


NS1D5 ID- 69-009A-08 INVESTIGATIVE PROGRAM 
CODE STICO-OP 

INVESTIGATION DISCIPLINE(S) 

IONOSPHERES
 
PARTICLES AND FIELDS 


ATMOSPHERIC PHYSICS 


PERSONNEL 

PI - R.S. SAGALYN USAF GEOPHYSICS LAS 
01 - M. SMIDDY USAF GEOPHYSICS LAB 


BRIEF DESCRIPTION 
THE OEJECTIVE OF THE SPHERICAL ELECTROSTATIC ANALYZER 


(SEA) EXPERIMENT WAS TO MEASURE THE TEMPORAL AND SPATIAL 

VARIATIONS IN THE CONCENTRATIONS AND ENERGY DISTRIBUTION OF THE 


CHARGED PARTICLES THROUGHOUT THE ORBIT. SPECIFICALLY, THE 

OBJECTIVES WERE TO MEASURE THE FOLLOWING PARAMETERS -- (A) THE 
DENSITY OF POSITIVE IONS HAVING THERMAL ENERGY IN THE
 
CONCETRATION RANGE FROM I.El TO I.E6 IONS PER CUBIC CENTIMETER 


(LOGARITHMIC AMPLIFIERS ERRE USED IN THE INPUT CIRCUIT), (R) 

THE KINETIC TEMPERATURE OF THE THERMAL IONS IN THE RANGE FROM 


700 TO 4000 K. (C) THE FLUX AND ENERGY SPECTRUM OF PROTONS IN 

TIHE RANGE FROM 0 TO 2 KED, AND (D) THE SATELLITE POTENTIAL WITH 


RESPECT TO THE UNDISTURBED PLASMA. TWO UNITS MADE UP THE 
EXPERIMENT PACKAGE -- A 96-CM BOOM THAT SUPPORTED THE SENSOR 

AND MADE POSSIBLE OMNIDIRECTIONAL MEASUREMENTS, AND AN 
ELECTRONICS PACKAGE (CONSIDERED TO INCLUDE THE SENSOR) TO 
PERFORM THE MEASUREMENTS AND TO PROCESS THE DATA INTO A 

SUITABLE FORM FOR TELEMETRY. THE SENSOR WAS MADE UP OF THREE 
CONCENTRIC SPHERICAL MESHED GRIDS HAVING RADII OF 3.18. 2-54. 
AND 1.90 C. THE INNERMOST GRID WAS THE COLLECTOR. THESE 
CRIBS WERE MAGE FROM TUNGSTEN MESH AND HAD A TRANSPARENCY OF S0 
TO 90 PERCENT. TO KEASURE THE PARAMETERS LISTED ABOVE. 


SUITABLE SWEEP AND STEP VOLTAGES WERE APPLIED TO THE GRIDS. 

THIS INSTRUPEINT WAS OPERATED IN SEVERAL MODES. THE ION 

DENSITIES WERE SAPPLED 60 TIMES A SECOND. CORRESPONDING TO A 

SPATIAL RESOLUTION OF 150 M. ONCE PER MIN THE RATIO OF MASS TO 


TEMPERATURE WAS SAMPLED. AND THE ENERGY DISTRIBUTION WAS 

SIMPLED ONCE EVERY 2 RIN. 


1SIS-I----- WHITTEKER1, --------------

INVESTIGATION NAdi- SUEEP-FREGUENCY SOUNDER 


NSSDC ID- 69-009A-01 INVESTIGATIVE PROGRAM 

CODE STJCO-OP
 

INVESTLGATION DISCIPLINE(S)
 
IONOSPHERES AND RADIO PHYSICS 


PERSONNEL 
PI - J.H. WHITTEKER COMMUN RESEARCH CENTRE 

01 - G.E.K.LOCKWOOD CORMUN RESEARCH CENTRE 
OR - G.L. NELMS DEFENCE RESEARCH ESTAS 
01 - J.E. JACKSON NASA-GSFE 
01 - J.W. KING APPLETON LAB 
OR - J. TURNER IONOSPHERIC FRED SERV 
OR - H. SYLVAIN LGE 

Ol - 0. HOLT AURORAL 00S 
01 - Y. OGATA RADIO RESEARCH LAS 
0I - R. RAGHAVAQAO PHYSICAL RESEARCH LAB 
0 - .. CALVERT UNKNOWN 
01 - I.E. VAN ZANDT NOAA-ERL 

01 - L. COLIN NASA-ARC 

O- R.E. NORTON NOAA-ERL 
01 - C.E. PETRIE CORUN RESEARCH CENTRE 
01 - C.L. CHAT' NASA-ARC 
0- R.S. UNWIN DEPT OF SCI INDUST RES 

BRIEF DESCRIPTION 

THE ISIS I IONOSOUS WAS A RADIO TRANSMITTER/RECEIVER 


THAT RECORDED THE TIME DELAY BETWEEN A TRANSMITTED AND A 


RETURNED RADIO FREQUENCY PULSE. A CONTINUUM OF FREQUENCIES 


BETWEEN 0.1 AND 20 MHZ WAS SAMPLED ONCE EVERY 19 OR 29 S, AND 

ONE Of SIX SELECTED FREGUENCIES WAS ALSO SOUNDED FOR A PERIOD 
OF 3 TO 5 $ DURILG THIS 19- OR 2-S PERIOD. IN ADDITION TO THE 

SlEEP- AND FIXED-FREQUENCY MODES OF OPERATION, A MIXED MODE WAS 


POSSIBLE WHERE THE TRANSMITTER FREQUENCY WAS FIXED AT 082 HURT 
WHILE THE RECEIVER SWEPT- SEVERAL VIRTUAL HEIGHT (DELAY TIME)
 
TRACES WERE NORMALLY QOSERVED DUE TO GROUND REFLECTION$, PLASMA
 
RESONANCES, DIREFRINGENCE OF THE IONOSHPERE, NONVERTICAL
 
PROPAGATION, ETC. VIRTUAL HEIGHT AT A GIVEN FREQUENCY WAS
 

PRIHARILY A FUNCTION OF DISTANCE TRAVERSED BY THE SIGNAL,
 
ELECTRON DENSITY ALONG THE PROPAGATION PATH, AND MODE OF
 
PROPAGATION. THE STANDARD DATA FROM WAS AN IONOGRAM SHOWING
 

VIRTUAL HEIGHT AS A FUNCTION OF FREQUENCY- TWO OTHER FORMS Of
 

DATA WERE COMMONLY PREPARED FROM THE IONOGRAMS. THEY WERE
 
DIGITAL FREQUENCY AND/OR VIRTUAL HEIGHT VALUES OF
 
CHARACTERISTIC IONOSPHERIC FEATURES AND COMPUTATIONS OF
 

ELECTRON DENSITY PROFILES.
 

*I********* SIS ******** ******
 

SPACECRAFT COMMON NAME- ISIS 2
 
ALTERNATE NAMES- ISIS-B. PL-7OIF
 

05104 

NSSDC ID- 7l-0 A
 

LAUNCH DATE- 04/01/71 WEIGHT- 256. KG 
LAUNCH SITE- VANDENBERG AFB, UNITED STATES 
LAUNCH VEHICLE- DELTA 

SPONSORING COUNTRY/AGENCY
 

CANADA CRC
 
UWITED STATES NASA-OSS
 

INITIAL ORBIT PARAMETERS
 

ORBIT TYPE- GEOCENTRIC EPOCH DATE- 04/02171
 
ORBIT PERIOD- 113.6 MIN INCLINATION- 88.1 DEG
 

PERIAPSIS- 1358. AN ALT APOAPSIS- 1428. KM ALT
 

PERSONNEL
 
ME - F.W_ GAETANO NASA HEADQUARTERS 

HG - C.D. FLORIDA COMMUN RESEARCH CENTRE 
SC - E.R. SCHMERLING NASA HEADQUARTERS 

PM - C.A. FRANKLIN COMMUN RESEARCH CENTRE 
PH - L.H. BRACE NASA-GSFC 

PS - L.R. BRACE NASA-GSFC 
PS - G.L. NELMS DEFENCE RESEARCH ESTAB 

BRIEF DESCRIPTION
 

ISIS 2 WAS AN IONOSPHERIC OBSERVATORY INSTRUMENTED WITH A
 
SWEEP AND A FIXED-FREQUENCY IONOSONDE. A VLF RECEIVER,
 

ENERGETIC AND SOFT PARTICLE DETECTORS. AN ION MASS
 
SPECTROMETER, AN ELECTROSTATIC PROBE. A RETARDING POTENTIAL
 

ANALYZER. A BEACON TRANSMITTER, A COSMIC NOISE EXPERIMENT, AND
 

TWO PHOTOMETERS. THE SOUNDER USED TWO LONG CROSSED-DIPOLE
 
ANTENNAS (78.9 AND 20.2 M LONG) FOR THE SOUNDING. VLF. AND
 

COsmIC NOISE EXPERIMENTS. THE SPACECRAFT WAS NOMINALLY
 
SPIN-STABILIZED WITH SPIN AXIS IN THE ORBIT PLANE TO ABOUT 2
 
RPM AFTER ANTENNA DEPLOYMENT. A CARTWHEEL MODE WITH THE AXIS
 
PERPENDICULAR TO THE ORBIT PLANE WAS MADE AVAILABLE
 
OCCASIONALLY FOR PERIODS OF A FE. MONTHS- THIS WAS DOME TO
 
PROVIDE RAM AND WAKE DATA FOR SOME EXPERIMENTS FOR EACH SPIN
 
PERIOD, RATHER THAN EACH ORBIT PERIOD. ATTITUDE AND SPIN
 

INFORMATION WAS OBTAINED FROM A THREE-AXIS MAGNETOMETER AND A
 
SUN SENSOR. CONTROL OF ATTITUDE AND SPIN WAS POSSIBLE BY MEANS
 

OF MAGNETIC TORQUING. THE EXPERIMENT PACKAGE ALSO INCLUDED A 
PROGRAMMABLE TAPE RECORDER WITH A 1-H CAPACITY. FOR NODRECORDED
 

OBSERVATIONS, DATA FROM SATELLITE AND SUBSATELLITE LOCATIONS
 
WERE TELEMETERED WHEN THE SPACECRAFT WAS IN LINE OF SIGHT OF A
 
TELEMETRY STATION. TELEMETRY STATIONS WERE LOCATED SO THAT
 

PRIMARY DATA COVERAGE WAS NEAR THE 80 DEG W MERIDIAN AND NEAR 
HAWAII. SINGAPORE. AUSTRALIA. ENGLAND. FRANCE. NORWAY, INDIA, 
JAPAN, ANTARCTICA. NEW ZEALAND. AND CENTRAL AFRICA. 

------- ISIS 2, ANGE..............
 

INVESTIGATION NAME- 3914- AUD 5577-A PHOTOMETER
 

NSSD 1D- 71-024A-11 INVESTIGATIVE PROGRAM 
CODE STICO-OP 

INVESIIGATION DISCIPLINE(S) 
IONOSPHERES AND RADIO PHYSICS 
PARTICLES AND FIELDS 
PLANETARY ATMOSPHERES 
ATMOSPHERIC PHYSICS 

PERSONNEL 

PC - C.D. ANGER U OF CALGARY 

BRIEF DESCRIPTION 
THIS DUAL-AVELENGTN SCANNING AURORAL PHOTOMETER WAS 

DESIGNED TO MAP THE DISTRIBUTION OF AURORAL EMISSIONS AT 5577
 

AND 3914 A OVER THE PORTION OF THE DARK EARTH VISIBLE TO THE
 
SPACECRAFT. A COMBINATION OF INTERNAL ELECTRONIC SCANNING
 
PERFORMED BY AN IMAGE DISSECTOR AND OF THE NATURAL ORBITAL AND
 

ROTATIONAL POTIONS OF THE SPACECRAFT PERMITTED THE SENSOR TO
 
SYSTEMATICALLY SCAN ACROSS THE EARTH. THE DETECTOR SYSTEM WAS
 
CONSTRUCTED TO ALLOW INCIDENT RADIATION TO BE ACCEPTED FROM TWO
 
DIRECTIONS 180 DEG APART. AND THEN TO FOCUS THIS LIGHT AT A
 
COMMON POINT ON THE SINGLE IMAGE DISSECTOR PHOTOMETER TUBE. FOR
 
EACH DIRECTION, THE LIOHT PASSED THROUGH ITS OWN LENS,
 
INTERFERENCE FILTER. AND MIRROR. ONE FILTER OPERATED IN THE
 
RANGE 5561 PLUS OR MINUS 9 A (AT THE HALF-MAXIUM POINTS). AND
 
THE OTHER FILTER OPERATED AT 3915 PLUS OR MINUS 13 A. ONLY ONE
 

OF THE TWO OPTICAL SYSTEMS POINTED AT THE EARTH AT ANY ONE
 
TIME, WHILE THE OTHER FACED INTO SPACE. HEN THE SPACECRAFT
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------- -------------- 

SPIN AXIS WAS ORIENTED TO LIE IN THE ORBITAL PLANE, EACH 
ROTATION OF THE SPACECRAFT RESULTED IN AN EARTH SCAN 5 DEG 
WIDE. THIS WIDTH SIZE WAS CHOSEN TO INSURE QVERLAP WITH THE 
PREVIOUS SCAN. THE IMAGE DISSECTOR REPETITIVELY SCANNED AT A 
HIGH SPEED ACROSS THE NARROW DIMENSION OF EACH 5-bEG BAND AND 

DIVIDED IT INTO SEPARATELY RESOLVED REGIONS 0.4 DEG BY 0.4 DEC. 
SIMILAR STRIPS WERE SCANNED AT EACH OF THE TWO UAVELENGTHS, BUT 
AT TIMES THAT DIFFERED BY HALF THE ROTATION PERIOD OF ABOUT 13 

S. A CALIBRATION LIGHT SOURCE FOR EACH WAVELENGTH WAS BUILT
 
INTO THE OPTICAL ASSEMBLY. AND A CALIBRATE CYCLE WAS INITIATED 

AUTOMATICALLY WHENEVER A 'POWER ONW COMMAND WA$ GIVEN- TO 

MINIMIZE THE PROBLEMS ARISING FROM SOLAR ILLUMINATION OF THE
 

'OPTICS AND THE DIRECT VIEWING OF THE SUNLIT EARTH, A SUNLIGHT 

PROTECTION SYSTEM WAS INCLUDED. THE ELECTRONIC PORTION OF THE 

INSTRUMENT CONSISTED OF MDDULES THAT AMPLIFIED AND COUNTED 

OUTPUT PULSES FROM THE IMAGE DISSECTOR TUBE AND CONVERTED THESE 

INTO A HIGH-RATE PULSE CODE MODULATED OUTPUT AND A LOW-RATE 

ANALOG OUTPUT. THE DATA ARE USED TO STUDY THE LARGE-SCALE 

DISTRIBUTION AND MORPHOLOGY OF AURORAS. AND TO COMPARE WITH 


OTHER MEASUREMENTS RONH THIS AND OTHER SPACECRAFT AND 

GROUND-BASED INSTRUMENTS. COMPLETE DETAILS ABOUT THE EXPERIMENT 


CAN BE FOUND IN THE REPORT 'THE ISIS-2 SCANNING AURORAL
 
PHOTOMETER,' C. D. ANGER, T. FANCOTT. J. MCNALLY, AND . S. 

KERR, APPLIED OPTICS, 12, 8, 1753-1766, AUGUST 1973. 


ISIS 2, BARRINGTON 


INVESTIGATION NAME- VLF RECEIVER 


RSSDC Io- 71-024A-03 INVESTIGATIVE PROGRAM 
CODE STJCO-OP 

INVESTIGATION DISCIPLINE(S) 
IONOSPHERES AND RADIO PHYSICS 

PERSONNEL 
ME - R.E. BARRINGTON COMMUN RESEARCH CENTRE 

01 - F.H. PALMER COMMON RESEARCH CENTRE 

BRIEF DESCRIPTION 
THE VERY LOW-FREQUENCY (VLF) EXPERIMENT WAS A
 

LOW-FREQUENCY CLF) BROADBAND RECEIVER THAT OBSERVED SIGNALS 

FROM THE 79-M LONG DIPOLE (SPLIT MONOPOLE) ANTENNA BETWEEN 0.05 

AND 30 RHE. THIS SAME ANTENNA WAS USED FOR RECEIVING SIGNALS 
SELOW 5 MHZ ON 1HE IONOSOHDE. THE VLF RECEIVER HAD A WIDE 
DYNAMIC RANGE THAT WAS ACHIEVED BY USE OF AN AUTOMATIC GAIN 
CONTROL EAGC) SYSTEM. THIS VLF EXPERIMENT INCLUDED AN ONDOARD 

EXCITER THAT SWEPT AT A NONLINEAR RATE FROM 50 TO 0 HZ, THEN TO 
9500 HZ. OVER A PERIOD OF 1.C S. THIS PERMITTED THE CONTROLLED 
STUDY OF ION RESONANCES STIMULATED BY THE EXCITER, IN ADDITION 
TO STUDY OF NATURAL AND OTHER MAN-MADE VLF RADIO NOISE. THE 

EXPERIMENT ALSO PERMITTED ANTENNA IMPEDANCE MEASUREMENTS, WITH 
OR WITHOUT A DC SIAS ON THE ANTENNA. THE REAL-TIME DATA WERE 
TRANSMITTED ON 136.0-MHZ TELEMETRY. THE VLF DATA COULD BE 
RECORDED ON ONE OF THE FOUR TAPE RECORDER CHANNELS WHEN THE 
SPACECRAFT TAPE RECORDER WAS OPERATING. TAPE RECORDED (AND 

BACKUP REAL-TIME CAPABIlITY) DATA WERE TRANSMITTED ON 400-MHZ 

TELEMETRY-


ISIS-------2, BRACE ----------------

INVESTIGATION NAME- CYLINDRICAL ELECTROSTATIC PROBE
 

NSSDC ID- 7l-024A-07 INVESTIGATIVE PROGRAM 

CODE ST/CO-OP 

INVESTIGATION DISCIPLINE(S) 

IONOSPHERES 


PLANETARY ATMOSPHERES
 

PERSONNEL 
PI - L.H. BRACE NASA-G$FC 

01 - J.A. FINDLAY NASA-GSFC 

BRIEF DESCRIPTION 

THE PURPOSE OF THIS EXPERIMENT WAS TO STUDY THE GLOBAL 

VARIATIONS OF ELECTRON TEMPERATURE AND ELECTRON CONCENTRATION 
AT SPACECRAFT (SC) ALTITUDES DURING SOLAR MAXIMUM, AND THE 

CHARACTERISTICS OF THE SC ION SHEATH. THIS CYLINDRICAL PROBE 
WAS A TYPE OF LANGMUIR PROBE THAT OBSERVED CURRENT FLOW TO THE 
PROBE FOR A GIVEN VOLTAGE PROFILE PLACED ON THE COLLECTOR. FRON 
THIS CURRENT-VOLTAGE PROFILE, ELECTRON DENSITY AND ELECTRON 

TEMPERATURE COULD BE CALCULATED. THERE WAS A BOOM PROBE AND AN 
AXIAL PROBE EXTENDING FROM THE SE. THE AXIAL PROBE EXTENDED 

48.3 C FROM THE SC, ALONG THE SPIN AXIS. AND WAS CENTERED 
BETWEEN THE FOUR TELEMETRY ANTENNAS ON THE UNDERSIDE OF THE SC. 
THIS PROBE WAS CAPABLE OF MEASUREMENTS UNPERTURBED BY THE 
SATELLITE MOTION ONLY WHEN THE PROBE PRECEDED THE SC IN ITS 
MOTION THROUGH THE PLASMA. THE BOOM PROBE EXTENDED HORIZONTALLY 
AND OUTWARD (IN SC FRAME OF REFERENCE) FROM A BOOM 1 M LONG. 
WHICH IN TURN EXTENDED FROM AN UPPER SURFACE OF THE SATELLITE 
AT AN ANGLE OF ABOUT 45 DEG TO THE SPIN AXIS. THIS PROBE 
PROVIDED SOME OBSERVATIONS DURING EACH SC SPIN CYCLE, WHICH 

%ERE FREE OF SC WAKE EFFECTS. THE PROBES CONSISTED OF THREE 
CONCENTRIC, ELECTRICALLY-ISOLATED, STAINLESS STEEL TUBES. THE 

OUTER (0.24 CM IN DIAN AND 23 CM LONG) TUBE FLOATED AT ITS OWN 
EQUILIBRIUM POTENTIAL AND SERVED TO PLACE THE COLLECTOR WELL 
AWAY FROM THE SC PLASMA SHEATH. THE CENTER TUBE (0.165-CM DIAM) 
EXTENDING 2.3 C OUTWARD FROM THE OUTER TUBE ACTED AS AN 

ELECTRICAL GUARD FOR THE COLLECTOR. ITS ELECVRICAL POTENTIAL 
WAS CONTROLLED. THE COLLECTOR (0.05E-CM DIAM) EXTENDED 23 CM 
OUTWARD FROM THE DRIVEN GUARD. DURING EACH 2-MIN SEBUENCE. A 
VOLT-AMPERE CURVE WAS OBTAINED THAT CAN BE INTERPRETED IN 
ELECTRON DENSITIES OVER A RANGE FROM 1CO TO 1,500,000 ELECTRONS 

PER CM CUBED, ANo IN TEMPERATURE VALUES FROM 400 TO 50,0C0 K.
 

----- ISIS 2, CALVERT-------------


INVESTIGATION NAKE- FIXED-FREQUENCY SOUNDER
 

NSSOC ID- 71-024A-02 INVESTIGATIVE PROGRAM
 
CODE STI/CO-OP
 

INVESTIGATION DISCIPLINE(S)
 
IONOSPHERES AND RADIO PHYSICS
 

PERSONNEL
 
PI - .. CALVERT UNKNOWN 
01 - R.E. NORTON NOAA-ERL 
01 - G.L. NELMS DEFENCE RESEARCH ESTAB 
01 - C.E. PETRIE COMMUN RESEARCH CE4TRE 
01 - G.E.K.LOCKWIOD COMUN RESEARCH CENTRE 
01 - J.H. WHITTEKER COMMUN RESEARCH CENTRE 
OI - J.M. WARNOCK NOAA 
01 - T.E. VAN ZANDT NOAA-ERL 

BRIEF DESCRIPTION 
THE FIXED-FREQUENCY SOUNDER OPERATED FROM THE SAME 

ANTENNA, TRANSMITTER, AND RECEIVER USED FOR THE SWEEP-FRLQUENCY
 

EXPERIMENT. IT IORMALY OPERATED FOR 3 TO 5 S DURING THE 
FREQUENCY FLYBACK PERIOD OF THE SUEEP-FREQUENCYOPERATION WHICH 

WAS EVERY 14 OR 1 S. ONE OF SIX FREQUENCIES (0.12, 0.48. 1.00. 
1.95. 4.00. OR 9.303 MHZ) WAS CHOSEN FOR USE BY THE
 
EXPERIMENTER, AS DESIRED. OTHER MODES OF OPERATION WERE
 
AVAILABLE INCLUDING CONTINUOUS OBSERVATION AT A SELECTED
 
FREQUENCY AND A SPECIAL MIXED MODE WITH TRANSMISSION AT A
 

SELECTED ONE OF THE SIX FIXED FREQUENCIES AND SWEEP RECEPTION.
 
THIS EXPERIMENT WAS DESIGNEE TO STUDY IONOSPHERIC FEATURES OF A
 
SMALLER SCALE THAN COULD BE DETECTED BY THE SWEEP SOUNDER AND
 

TO STUDY PLASMA RESONANCES. PARAMETERS MEASURED WERE VIRTUAL 
RANGE (A FUNCTION OF PROPAGATION TIME OF THE PULSE) AND TIME (A 

FUNCTION OF GEOGRAPHICAL POSITION). THESE DATA WERE NORMALLY 
OBSERVED ONLY WHEN THE SPACECRAFT WAS IN RANGE OF THE TELEMETRY
 

STATION.
 

------- ISIS 2, HARTZ .....................
 

INVESTIGATION NAME- COSMIC RADIO NOISE
 

N$SDC ID- 71-024A-10 INVESTIGATIVE PROGRAM
 
CODE ST/CO-OP
 

INVESTIGATION DISCIPLINE(S)
 
ASTRONOMY
 
IONOSPHERES AND RADIO PHYSICS
 

PERSONNEL
 
PI - T.R. HARTZ COMMON RESEARCH CENTRE 

BRIEF DESCRIPTION
 

THIS EXPERIMENT USED THE SWEEP FREQUENCY IOHOSONDE 
RECEIVER AUTOMATIC GAIN CONTROL CAGE) VOLTAGES TO MEASURE 

GALACTIC AND SOLAR RADIO NOISE LEVELS. THE RECEIVER SWEPT FROM 
0.1 TO 20 MHZ. THE DYNAMIC RANGE WAS S0 DO. ARD THE BANDWIDTH 
WAS 55 KHZ. THE ANTENNAS USED WERE 20.2-H AND 78.9-M DIPOLES. 

----- IS15 21 HOFFMAN
 

INOESTIGATION NAME- ION MASS SPECTROMETER
 

NSSDC ID- 71-024A-06 INVESTIGATIVE PROGRAM 
CODE STICO-OP 

INVESTIGATION DISCIPLINE(S)
 

IONOSPHERES
 
PLANETARY ATMOSPHERES 
ATMOSPHERIC PHYSICS
 

PERSONNEL 
PI - J.H. HOFFMAN E OF TEXAS, DALLAS 

BRIEF DESCRIPTION 

THIS MAGNETIC ION MASS SPECTROMETER EXPERIMENT WAS FLOWN 
TO MEASURE THE DISTRIBUTION OF THE CONCENTRATIONS OF THE ION 
SPECIES AS A FUNCTION OF TIME AND POSITION, WITH PARTICULAR 
INTEREST FOCUSED ON THE POLAR WIND PARTICLES. THE INSTRUMENT 

HAD TWO ION DETECTOR SYSTEMS. AND MASS SCANNING THROUGH THE 
RANGE FROM I TO' 64 AHU WAS ACCOMPLISHED "' TWO SECTIONS -- 1 TO 
8 AMU AND 8 TO 64 AMU. TWO ION BEAMS EMERGED FROM THE MAGNETIC 

SECTOR OF THE INSTRUMENT AND WERE SIMULTANEOUSLY DETECTED BY 
ELECTRON MULTIPLIERS AND LOG ELECTROMETER AMPLIFIERS. A CIRCUIT 
FOLLOWING EACH AMPLIFIER DETECTED THE PEAK AMPLITUDE OF THE ION
 
CURRENT. THIS PEAK VALUE, RATHER THAN THE ENTIRE MASS SPECTRUM. 
WAS TRANSMITTED IN ORDER TO REDUCE THE REQUIRED TELEMETRY 
BANDWIDTH. iN THIS MODE OF OPERATION, THE COMPLETE MASS RANGE 
WAS SCANNED IN 1 S. A BACKUP MODE WAS PROVIDED THAT PRODUCED AN 
ANALOG OUTPUT WITH A SWEEP PERIOD 'OF 8 S. THIS EXPERIMENT 

OPERATED NOMINALLY AFTER LAUNCH WITH MOST OF THE DATA OBTAINED 
IN THE PEAK MODE. FOR ABOUT 2 KIN PER PASS OVER OTTAWA, CANADA. 
THE EXPERIMENT OPERATED IN THE ANALOG MODE. IN-FLIGHT 
CALIBRATION WAS ACHIEVED BY COMPARING ION CONCENTRATION 

MEASUREMENTS AT APPROPRIATE ALTITUDES, I.E.. WHERE A SINGLE ION 
SPECIES PREDOMINATED, ITH ELECTRON DATA FROM THE SOUNDER ON 

BOARD. OTHER CGHPARISONS WERE MADE BETWEEN THE SPECTROMETER 
OUTPUT AND MEASUREMENTS OBTAINED FROM OTHER RELATED EXPERIMENTS 

ON BOARD. 
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----- . ISIS 2. MAIER 

INVESTIGArION NAME- RETARDING 

NSSDC 	ID- 71-024A-O 


PERSONNEL 

PG - E.J. MAIER 
01 - M. SMIDDY 

01 - D.E. TROY. JR. 
01 - J.L. DONLEY 

BRIEF DESCRIPTION 

THIS EXPERIMENT 


POTENTIAL ANALYZER 

INVESTIGATIVE PROGRAM 

CODE ST/CO-OP 


INVESTIGATION DISCIPLINE(S) 

IONOSPHERES 


PLANETARY ATMOSPHERES 


NASA-GSFC 

USAF GEOPHYSICS LAB 


US NAVAL RESEARCH LAB 

NASA-GSFC 


MEASURED ION AND/OR ELECTRON CURRENT IN 


ORDER TO STUDY HEAT TRANSFER PROCESSES THAT ARE IMPORTANT IN 

THE DYNAMICS OF THE IONOSPHERE. THIS RETARDING POTENTIAL 
ANALYZER CONSISTED OF THREE GRIDS (APERTURE GRID, RETARDING 

GRID AND A SUPPRESSOR GRID) THAT PROVIDED A VOLT-AMPERE CURVE 

RELATING SWEEP VOLTAGE ON THE RETARDING GRID TO CURRENT FLOW TO 


THE COLLECTOR. ANALYSIS OF THE CURVES PROVIDE IONJELECTRON 
TEMPERATURES AND DENSITIES. THIS EXPERIMENT WAS DESIGNED TO 
OPERATE ONLY WITH THE SATELLITE INI A CARTWHEEL MODE -OF 
OPERATION. IN THIS MODE. THE SPIN AXIS IS PERPENDICULAR TO THE 


OR8IT PLANE. THIS ALLOWS THE ANALYZER APERATURE TO FACE THE 

DIRECTION OF SATELLITE MOTION ONCE EACH SPIN PERIOD. 


ISIS-------2, MCDIARMID .......... - -----------


INVESTIGATION NAME- ENERGETIC PARTICLE DETECTORS 


NS$DC ID- 71-04A-04 INVESTIGATIVE PROGRAM 


CODE ST/CO-OP 


INVESTIGATION DISCIPLINE(S) 


IONOSPHERES 

PARTICLES AND FIELDS
 

PERSONNEL 

PI - I.P. MCDIARMID NATL RES COUNC OF CAN 


01 - j.H. BURROWS NAIL RES COUN OF CAN 


BRIEF 	DESCRIPTION 


THIS EXPERIMENT CONSISTED OF FOUR SETS OF DETECTORS- THE 
FIRST DETECTOR CONSISTED OF THREE GEIGER COUNTERS (OF WHICH ONE 
FAILED AFTER LAUNCH) AND MEASURED ELECTRONS GREATER THAT 2'ANO 

C REV PERPENDICULAR AND PARALLEL TO THE SPIN AXIS. THESE 
GEIGER COUNTERS WERE ALSO-SENSITIVE TO PROTONS WITH ENERGIES 
GREATER THAN 240 AND 600 KEV, RESPECTIVELY. ALL REMAINING 

DETECTORS MEASURED PARTICLES PERPENDICULAR TO THE SPIN AXIS-

THE TWO GEIGER COUNTERS WERE CORRECTED FOR SATURATION AND 
DEADTIME. ALL OTHER COUNTERS WERE CORRECTED FOR DEADTIME ONLY-

THE SECOND SET CONSISTED OF TWO SOLID-STATE SILICON JUNCTION 
DETECTORS. BOTH DETECTORS WERE OPERATED IN LOW- AND 
HIGH-THRESHOLD RODE, WHILE ONE COULD ADDITIONALLY BE SWITCHED 
TO ANOTHER DISCRIMINATION LEVEL. THEY MEASURED ELECTRONS WITH 
ENERGIES GREATER THAN 40. 63. 90,. 120, 150. AND ZOO KEV. THEY 
WERE ALSO SENSITIVE TO PROTONS WITH ENERGIES GREATER THAN 150, 

2C00 AND 750 XEV. THE SWITCHABLE DETECTOR EXPERIENCED 

CONTINUOUS SATURATION. THE THIRD SET CONSISTED OF THREE 
SILICON JUNCTION DETECTORS THAT MEASURED PROTONS IN THE ENERGY 
RANGES 0-8 TO 4.0, 3.2 TO 12.7, AND 12.9 TO 28.0 REV. ALPHA 

PARTICLES IDETHE ENERGY RANGE 2.5 TO 16.0 REV AND ELECTRONS IN 
THE ENERGY RANGE 1.0 TO 2.C MEV. THE FOURTH SET WAS COMPOSED 
OF TWO CESIUM IODIDE SCINTILLATION-PHOTOMULTIPLIER SYSTEMS 
(CHANNELTRONS WITH CYLINDRICAL ELECTROSTATIC ANALYZERS) STEPPED 

THROUGH EIGHT ENERGIES IN 64/60 OF A SECOND. THESE 
DIFFERENTIAL SPECTROMETERS'MEASURED ELECTRONS AT 9.6, 7.8, 6.0, 

4.1, 3.0, 2.2. 1., AND 0.15 REV AND MEASURED PROTONSIAT 26.2, 
21.6. 	 17.0, 12.4 9.4, 7.6, 5 2 AND 2.2 CV. 

-------2, 	SHEPHERD ---------------ISIS 


INVESTIGATION NAME- 6300-A PHOTOMETER 


NSSDC 	ID- ?1-024A-12 INVESTIGATIVE PROGRAM 
CODE STICO-OP 


INVESTIGATION DISCIPLINE(S)
 

PHOTOMULTIPLIER ACCEPTED THE TWO INPUTS. THE DYNAMIC RANGE OF 
INTENSITY MEASUREMENTS WAS FROM ABOUT 10 A TO MORE THAN 1 
MEGARAYLEIGH. SUNLIGHT COULD ENTER TUE OPTICAL SYSTEMS DIRECTLY 
IN ADDITION TO EARTH-REFLIECTED LIGHT. THE INSTRUMENT BAFFLE WAS
 
ILLUMINATED BY THE SUN ONLY FOR THE OFF-AXIS ANGLES LESS THAN
 
47 DEG. OUTSIDE THIS LIMIT, THE DATA WERE NOT DEGRADED BY
 
SUNLIGHT. PERMITTING NORMAL OPERATION IN THE REGION OF THE
 
ORBIT WHERE THE SPACECRAFT WAS IN SUNLIGHT, BUT TUE PORTION OF
 
T 
HE EARTH BENEATH IT WAS DARK. AN EXTERNAL LIGHT SOURCE 'SAW' 

THE FILTER ONLY WHEN IT WAS 7.5 DEG OR LESS OFF AXIS. IN THE 
RANGE 7.5 TO 47 DEC. GOOD DATA WERE STILL OBTAINED WHEN THE 

SUNLIT EARTH WAS THE ORIGIN OF THE CONTAMINATION. TO GIVE 
ACCURATE LOW LIGHT LEVEL READINGS, AS WELL AS COVER THE FULL 

DYNAMIC RANGE AND TO PRESENT THE MEASUREMENTS IN A FORM 

COMPATIBLE WITH ENCODING AS AN &-BIT BINARY WORD FOR TELEETRY. 
A HYBRID LINEAR-LOG AMPLIFIER SYSTEM WAS USED. THE ELECTRONIC 
SYSTEM PULSE COUNTED AT LOW LIGHT LEVELS AND AMPLIFIED ON A LOG 

SCALE FOR HIGHER LIGHT LEVELS. IT WAS COMPOSED OF A PREARP. TWO 
SIGNAL PROCESSING CHANNELS (LINEAR AND LOGARITHMIC). AND AN 

OUTPUT COMMUTATOR TO SELECT BETWEEN THEM AS WELL AS TO 

INTERFACE TREK TO THE SPACECRAFT SYSTEM. ALSO PROVIDED WERE 
CALIBRATION AND PROTECTION CIRCUITRY TO OPERATE THE CALIBRATE 

LAMPS AND TO PROTECT THE PHOTOTUBE FROM THE EFFECTS OF EXPOSURE 
TO HIGH LIGHT LEVELS. D0 PERFORM THE DATA ANALYSIS, IT WAS 
NECESSARY, AMONG OTHER OPERATIONS, TO EVALUATE DIFFERENT 

GEOMETRICAL SITUATIONS, AND TO LOCATE THE ON-EARTH LIMB 

CROSSING OF THE 12-A BANDPASS PHOTOMETER SO THAT THE DATA COULD 
BE ORGANIZED INTO SPIN MAPS- FOR MORE DETAILS SEE, 'ISIS-2 

ATOMIC OXYGEN RED LIVE PHOTOMETER,' GG. SHEPHERD, ET AL, 
APPLIED OPTICS. 12, 8. AUGUST 1973. 

----- ISIS 2, WHITTEKER-


INVESTIGATION NAKE- SWEEP-FREQUENCY SOUNDER
 

NSSDC 	ID- 71-024A-01 


PERSONNEL 
Pi - J.H. WHITTEKER 
01 - G.E.K.LOCWOOD 
01 - G.L. NELMS 
01 - J. TURNER 

01 - D. SYLVAIN 

01 - 0. HOLT 
OR - Y. OGATA 
01 - R, RAGHAVARAO 
O1 - J.E. JACKSON 
01 - C.E. PETRIE 
OR - T.E VAN ZANDT 

OI - L. COLIN 
01 - M. CALVERT 
O - R.B. NORTON 

Of - J.W. KING 
01 - K.L. CHAN 

01 - RS UNWIN 

BRIEF 	DESCRIPTION
 

INVESTIGATIVE PROGRAM
 

CODE STICO-OP
 

INVESTIGATION DISCIPLINE(S)
 

IONOSPHERES AND RADIO PHYSICS
 

COMMUN RESEARCH CENTRE 
COMNMN RESEARCH CENTRE 

DEFENCE RESEARCH ESTAB 
IONOSPHERIC FRED SERV 

LGE
 

AURORAL OS
 
RADIO RESEARCH LAB
 

PHYSICAL RESEARCH LAB
 
NASA-GSFC
 
COMMUN RESEARCH CENTRE
 

ROAA-ERL
 

NASA-ARC
 
UNKNOWN
 
NOAA-ERL
 
APPLETON LAB
 
NASA-ARC
 

DEPT OF SCI-INDUST RES
 

THE ISIS 2 iONOSONDE WAS A RADIO TRANSMITTER THAT 

RECORDED THE TIME DELAY BETWEEN A TRANSMITTED AND RETURNED 
RADIO FREQUENCY PULSE. A CONTINUUM OF FRERUENCIES BETWEEN D.1 
AND 20 MlZ WAS SAMPLED EVERY 14 OR Z1 S, AND OHE OF SIX
 
SELECTED FREQUENCIES WAS ALSO USED FOR SOUNDING FOR A FEW
 

SECONDS DURING 'EACH 14- OR 21-S PERIOD. IN ADDITION TO THE
 
SWEEP- AND FIXED-FREQUENCY MODES OF OPERATION. A MIXED MODE WAS
 
AVAILABLE IN WHICH THE TRANSMITTER FREQUENCY hAS FIXED AT ONE 
OF SIX POSSIBLE FREQUENCIES WHILE THE RECEIVER SWEPT SEVERAL
 

VIRTUAL RANGE (DELAY TIME) TRACES RESULTING FROM GROUND
 
REFLECTIONS, PLASMA RESONANCES, DIREFRINGENCE OF THE
 

IONOSPHERE, NONVERTICAL PROPAGATION. ETC.. 'WERE NORMALLY
 

OBSERVED. VIRTUAL RAN4GE AT A GIVEN FREQUENCY WAS PRIMARILY A
 
FUNCTION OF DISTANCE TRAVERSED BY THE SIGNAL. ELECTRON DENSITY
 

ALONG THE PROPAGATION PATH. AND MODE OF PROPAGATION. THE
 
STANDARD DATA FORM WAS AE IONOGRAM (GRAPH) SHOWING VIRTUAL
 
RANGE AS A FUNCTION Of RADIO FREQUENCY. TWO OTHER FORMS OF DATA
 
WERE COMMONLY 'PREPARED FROM THE IONOGRAMS. THEY WERE DIGITAL
 

FREQUENCY AND/OR VIRTUAL HEIGHT VALUES OF CHARACTERISTIC
 

IONOSPHERIC FEATURES AND COMPUTATIONS OF ELECTRON DENSITY
 

PROFILES.
 

IONOSPHERES ,***************S*********************************
 
PLANETARY ATMOSPHERES 
ATMOSPHERIC PHYSICS
 

PERSONNEL 
PI - 0G.. SHEPHERD YORK U 

BRIEF 	DESCRIPTION 
A TUO-CHANNEL PHOTOMETER WAS USED TO MEASURE DIRECTLY AND 

TO NAP THE INTENSITY OF THE ATOMIC OXYGEN RED LINE AT 6300 A IN 
DAY. TWILIGHT, AND NIGHT AIRGLOW AND AURORA. EACH CHANNEL HAD 

ITS OWN OPTICAL INPUT. AND THE TWO INPUTS WERE MOUNTED AT THE 
SAME END OF THE SPACECRAFT, SEPARATED BY lEG DEG, WITH THEIR 
AXES AT 90 DIG TO THE SPACECRAFT'S SPIN AXIS. ONE OPTICAL INPUT 

WAS CHARACTERIZED BY A SPECTRAL BANDWIDTH OF 12 A CENTERED 
AROUND THE 6300-A LINE OF ATOIC OXYGEN, AND THE OTHER INPUT 

WAS USED FOR WHITE LIGHT MEASUREMENTS. THE SPINNING'SATELLITE 

CAUSED THE PHOTOMETER TO ALTERNATELY VIEW THE EARTH AND THEN 

THE SKY, I.E.. WHEN ONE SENSOR VIEWED THE EARTH, THE OTHER 
SENSOR SAW THE SKY. BOTH SENSORS HAD A 2.5-DEG CIRCULAR FIELD 
OF VIEA. WITH THE USE OF A BEAM-COMBINER ARRANGEHENT, THE SANE 

SPACECRAFT COMMONNAME- ISS-O 
ALTERNATE NAMES- IONOSP SOUNDING SAT 

UNE 2, ISS-2 

USSDC 	ID- 7t-OiSA
 

LAUNCH DATE- 02/16/78

LAUNCH SITE- TANEGASHIMA. JAPAN 
LAUNCH VEHICLE- NU
 

SPONSORING COUNTRY/AGENCY
 
JAPAN RRL
 

2, 10614 

WEIGHT- 135. KG 

PAGE IS
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------- 

INITIAL ORBIT PARAMETERS 

ORBIT 	TYPE- GEOCENTRIC EPOCH DATE- 02Y17/7?

ORBIT PERIOD- 107. miN INCLINATION- 69.4 DIG 

PERIAPSIS- 972. KM ALT APOAPSIS- 1225. KM ALT 


PERSONNEL 

PM - N. WAKA RADIO RESEARCH LAB 

PS - N. )IATUURA RADIO RESEARCH LAB 


BRIEF 	DESCRIPTION 

THE IONOSPHERE SOUNDING SATELLITE (ISS) IS PART OF 


JAPAN'S CONTRIBUTION TO THE INTERNATIONAL MAGNETOSPHERIC STUDY 

(EMS). ITS OBJECTIVES ARE TO ACCUMULATE DATA FOR STUDY OF THE 

TOPSIDE IONOSPHERE AND TO SURVEY RADIO NOISE AT FOUR 

FREQUENCIES. FROM BOTH EARTH AND COSMIC SOURCES. IT 1E PLANNED
RL D - W I D
 
TO PREPARE WO E MAPS OF F2 CRITICAL FREQUENCY FROM THE 

IONOSPHERE SOUNDING DATA. THE ISS 2 IS A SMALL OBSERVATORY 

WITH FOUR EXPERIMENTS ON BOARD. THE SPACECRAFT, A RIGHT 

CYLINDER, 82-CM LONG AND 93-5-CM IN DIAMETER. IS SPIN 

STABILIZED AT ABOUT 10 RPM WITH THE SPIN AXIS NORMAL TO THE 

ECLIPTIC PLANE. TWO PAIRS OF CROSSED DIPOLE ANTENNAS EXTEND 

FROM THE CENTRAL PART OF THE SATELLITE AND LIE PERPENDICULAR TO 

THE SPIN AXIS. THESE ANTENNAS, 36.a- AND 11.4-N LONG. ARE 

UNFURLED In ORBIT AND ARE SHARED BY IONOSPHERIC SOUNDING AND 

RADIO NOISE EXPERIMENTS. A SPHERICAL RETARDING POTENTIAL TRAP 

SENSOR IS MOUNTED ON A BOOM PERPENDICULAR TO THE SPIN AXIS. A 

MAGNETIC ATTITUDE SENSOR IS MOUNTED ON A SIMILAR DOOM ON THE 

OPPOSITE SIDE OF THE SPACECRAFT. THE REMAINING EXPERIMENT 

INVOLVES A BENNETT-TYPE MASS SPECTROMETER WITH TWO SENSORS 

FLUSH MOUNTED ON OPPOSITE ENDS OF THE SPACECRAFT. SPACECRAFT" 

ATTITUDE IS DETERMINED BY MEANS OF A MAGNETOMETER, A SOLAR 

SENSOR, AND AN EARTH HORIZON SENSOR. SMALL TELEMETRY AND 

COMMAND ANTENNAS EXTEND FROM THE SPACECRAFT. THE SPACECRAFT IS 

POWERED FROM A BATTIRY-SOLAR-CELL SYSTEM WITH SOLAR CELLS
 
COVERING MOST OF THE CYLINDRICAL SURFACE. ONE RECORDEP ON 

BOARD PERMITS SPACECRAFT OPERATION IN EITHER A RECORDED (FOR UP 
TO 112 MIN) OR REAL-TIME MODE. READOUT AND REAL-TIME OPERATION 
ARE PLANNED TO BE FROM KAGOSHIMA, JAPAN, AND SOYWA STATION. 
ANTARCTICA. 


15S-B,------- IWAMOTO-------------

INVESTIGATION NAME- ION MASS SPECTROMETER 


NSSDC ID- 78-OISA-04 INVESTIGATIVE PROGRAM
 

SCIENTIFIC SATELLITE 


INVESTIGATION DISCIPLINE(S)
 
IONOSPHERES 


PARTICLES AND FIELDS 


PERSONNEL 

P1 - I. IWAMOTO RADIO RESEARCH LAB 


BRIEF 	DESCRIPTION 

THIS EXPERIMENT IS FLOWN TO MEASURE THE POSITIVE ICN 


COMPOSITION OVER THE SPACECRAFT'ORBIT. TWO BENNETT-TYPE ION 

MASS SPECTROMETERS ARE FLUSH MOUNTED ON OPPOSITE ENDS OF THE 


SPACECRAFT TO LOOK IN OPPOSITE DIRECTIONS ALONG THE SPIN AXIS. 

THE INSIDE DIAMETER OF THESE CYLINDRICAL SENSORS I5 36 MN. THE 

MASS RANGE COVERED IS 1 TO 20 U. AND THE EON CONCENTRATIONS ARE 

MEASURED OVER THE RANGE FROM 1 TO I.E4 IONS PER CC. 


----- KOTAKI-------------------	 -------------.....ISS-B. 

INVESTIGATION NAME- RADIO NOISE NEAR 2.5. 5, 10, AND 25 MHZ 

NSSD 1o- 78-OI&A-OZ INVESTIGATIVE PROGRAM 

SCIENTIFIC SATELLITE 


INVESTIGATION DISCIPLINE(S) 
IONOSPHERES AND RADIO PHYSICS 

PERSONNEL 


PI - M. KOTAKI RADIO RESEARCH LAB 


BRIEF 	DESCRIPTION 

THE OBJECTIVES OF THIS EXPERIMENT ARE TO OBSERVE AND 


STUDY -- (1) THE GLOBAL DISTRIBUTION OF SPHERICS AND (2) THE 

TIME VARIATION OF SPHERICS AND COSMIC NOISE. RADIO NOISE IN
 
THE FREQUENCY CHANNELS -- 2.497, 4.997, 9.997 10 . 24.996, 

AND 25.006 - MHZ -- WERE OBSERVED- CHARACTERISTICS TO BE 

OBSERVED AT EACH FREQUENCY ARE NOISE INTENSITY (RESOLUTION OF 

112.8 SEC) AND OCCURRENCEFREQUENCYOF IMPULSIVE NOISE (G.T. 

15 DI ABOVE RESOLVED INTENSITY),
 

ISS-B, MATUURA-----------------

INVESTIGATION NAME- SWEEP FREQUENCY TOPSIDE IONOSPHERIC 
SOUNDER (TOP) 


RISSDC 10- 78-018A-01 INVESTIGATIVE PROGRAM 

SCIENTIFIC SATELLITE 


INVESTIGATION DISCIPLINE(S) 

IONOSPHERES 


PERSONNEL
 
PI - N. MATUURA 	 RADIO RESEARCH L B
 
PC - R. MAEDA 	 RADIO RESEARCH LAB 
Ol - Y. TAKENOSHITA RADIO RESEARCH LAB
 

BRIEF 	DESCRIPTION
 
IHE IONOSPHERE SOUNDING SATELLITE (155) ION0SONDE IS A
 

PULSED RADIO TRANSMITTER ANI RECEIVER THAT PECORDS THE TIME
 
DELAY BETWEEN A TRANSMITTED PULSE AND ITS RETURN. FREQUENICIES
 
BETWEEN 0.5 AND 14.8 MHZ ARE SAMPLED IN O.1-MNZ STEPS TO
 
PROVIDE VIRTUAL RANGE (DELAY TIRE) OF SIGNAL REFLECTIONS. MORE
 
THAN ONE VIRTUAL RANGE VS FREQUENCY TRACE IS OFTEN OBSERVED.
 
THESE RESULT FROM GROUND REFLECTIONS, PLASMA RESONANCES,
 
BIREFRINGENCE OF THE IONOSPHERE. NONVERTICAL PROPAGATION, ETC.
 
VIRTUAL RANGE AT A GIVEN FREQUENCY IS PRIMARILY A FUNCTION OF
 
DISTANCE TRAVERSED BY THE SIGNAL, ELECTRON DENSITY ALONG THE
 
PROPAGATION PATH. AND MODE OF PROPAGATION- THE STANDARD DATA
 
FORM. AN IDEOGRAM CGRAPH) SHOWING VIRTUAL RANGE AS A FUNCTION
 
OF RADIO PULSE FREQUENCY, IS USED TO DISPLAY THESE
 
OBSERVATIONS. TWO OTHER FORMS OF DATA ARE PREPARED FORM THESE
 
IONOGRAMS. THEY ARE DIGITAL (FREQUENCY OF VIRTUAL RANGE)
 
VALUES OF CHARACTERISTIC IONOSPHERIC FEATURES READ DIRECTLY
 
FROM 	 THE IOOGRAM AND COMPUTED PROFILES OF ELECTRON DENSITY.
 
THIS SOUNDING MODE OF OPERATION, CALLED TOP-B, REQUIRES 16 S TO
 
SAMPLE ALL FREQUENCIES (ONE IONOGRAM). A TOP-A NODE IS ALSO
 
AVAILABLE. IN THE TOP-A MODE, AN ITERATIVE LOGIC IS EMPLOYED
 
WITH THE PULSED TRANSMISSION TO DETERMINE THE F2 REGION
 
CRITICAL FREQUENCY, ITS CORRESPONDING VIRTUAL HEIGHT, AND OTHER
 
RELATED SUPPORTING DATA- WITH DATA FROM THE TOP-A MODE,
 
WORLD-uIbE MAPS OF CRITICAL FREQUENCY ARE PREPARED. FOR BOTH
 
THE TOP-A AhD TOP-B MODES, THE COMPLETE CYCLE TIME OET.EEN
 
SUCCESSIVE IODOGRAMS OR SUCCESSIVE CRITICAL FREQUENCY
 
OBSERVATIONS IS 64 S
 

------- ISS-B. MORI--------------

INVESTIGATION HAKE- RETARDING POTENTIAL TRAP
 

NSSOC ID- 78-01A-C3 INVESTIGATIVE PROGRAM
 

SCIENTIFIC SATELLITE
 

INVESTIGATION DISCIPLINE(S)
 
IONOSPHERES
 

PARTICLES AND FIELDS
 

PERSONNEL
 
PI - N. MOAI RADIO RESEARCH LAB
 

BRIEF 	DESCRIPTION
 
THIS 	 PROBE IS A SPHERICAL RETARDING POTENTIAL TRAP
 

DESIGNED TO OBSERVE AMBIENT ION AND ELECTRON DENSITIES RANGING 
FROM EO.E3 TO 10.E6 PER CC. AMBIENT ION AND ELECTRON 
TEMPERATURES IN THE RANGE 500 TO 5000-BEG K ARE DETERMINED. AS
 
WITH 	 ALL RETARDING POTENTIAL INSTRUMENTS. THESE PARAMETERS ARE
 
DERIVED FROM INTERPRETATION OF THE CURRENT FLOW MEASUREMENT
 
WITH 	 A GIVER VOLTAGE SEQUENCE APPLIED TO THE COLLECTOR AND
 
SCREEN GRIDS. THE SENSOR IS MOUNTED ON A BOOM EXTENDING
 
PERPENDICULAR TO THE SPACECRAFT SPIN AXIS. IT CONSISTS OF A
 

2-CM DIAMETER COLLECTOR, CONCENTRICALLY ENVELOPED BY 6- AND 
10-CM DIAMETER SPHERICAL. WIRE GRIDS. THE CURRENT VOLTAGE 
ANALOG DATA ARE TELEMETERED AND SU$EOUNTLY ANALYZED BY THE 
EXPERIMENTER.
 

.. TE**********.... 

SPACECRAFT COMMON NARE- CUE 
ALTERNATE NAMES- INT ULTRAVIOLET EXPL, SAS-D 

10637 

NSSDC 	ID- 78-012A 

LAUNCH DATE- 01/26/?b 	 WEIGHT- 669. KG
 
LAUNCH SITE- CAPE CANAVERAL, UNITED STAIES
 

LAUNCH VEHICLE- DELTA
 

SPONSORING COUNTRYIAGENCY
 
UNITED STATES NASA-OSS
 
INTERNATIONAL ESA
 

INITIAL ORBIT PARAMETERS 
ORBIT TYPE- GEOCENTRIC EPOCH DATE- 01/Zfl8 
ORBIT PERIOD- 1435.7 MIR INCLINATION- 28.6 DEG 
PERIAPSIS- 2S669. KM ALT APOAPSIS- 45887. KM ALT 

PERSONNEL
 
MG - L, DONDEY 	 NASA HEADQUARTERS 
SC - N.G. ROMAN 	 NASA HEADQUARTERS
PM - G.W. LONGARECKER NASA-GSFC 
PS - A- BOGGESS 	 NASA-GSFC 

BRIEF 	DESCRIPTION
 
THE INTERNATIONAL ULTRAVIOLET EXPLORER (EUE. FORMERLY 

SAS-D) SATELLITE IS A SPACEBORNE ULTRAVIOLET ASTRONOMICAL 
OBSERVATORY FOR USE AS AN INTERNATIONAL FACILITY. THE IEN 
CONTAINS A 45-CM TELESCOPE SOLELY FOR SPECTROSCOPY IN THE 
WAVELENGTH RANGE OF 1100 TO 3300 A. THE SATELLITE AND OPTICAL 
INSTRUMENTATION ARE PROVIDED BY THE GODDARD SPACE FLIGHT CENTER
 
KGSFC). THE TELEVISION CAMERAS USED AS DETECTORS ARE PROVIDED
 

DY THE UNITED KINGDOM SPACE RESEARCH COUNCIL (UKSRC). THE
 
EUROPEAN SPACE AGENCY (ESA. FORMERLY ESRO) SUPPLIED SOLAR
 
PADDLES FOR THE SATELLITE AND A EUROPEAN CONTROL CENTER. AFTER 
LAUNCH. TWO-THIRDS OF THE OBSERVING TIME IS DIRECTED FROM A 
CONTROL CENTER AT GSFC. AND ONE-THIRD OF THE TIME THE SATELLITE 
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IS OPERATED FROM THE EUROPEAN CONTROL CENTER NEAR MADRID. THE 
IRE OBSERVATORY IS IN A SYNCHRONOUS ORBIT. THE 45-CM 

RITCHERy-CHRETIEN FI15 TELESCOPE FEEDS A SPECTROGRAPH PACKAGE. 
THE SPECTROGRAPH PACKAGE, USING SEC VIDICON CAMERAS AS 
DETECTORS. COVERS THE SPECTRAL RANGE FROM 1100 TO 3300 A- IT 
OPERATES IN EITHER A HIGH-RESOLUTION OR A LOW-RESOLUTION MODE, 
WITH RESOLUTIONS OF APPROXIMATELY 0.2 AND 6 A, RESPECTIVELY. 

THE SEC VIDICONS CAN INTEGRATE THE SIGNAL FOR UP TO I H. THIS 
INTEGRATION TIME LIMITS DETECTION Im THE HIGH- AND 

LOW-RESOLUTION MODES TO APPROXIMATELY 5 AND 0.03 PHOTONS/CCM 
SO-S-ANGSTROM). RESPECTIVELY, FOR A SIGNAL-TO-NOISE RATIO OF 

50. GUEST INVESTIGATORS AND THEIR INVESTIGATIONS ARE LISTED IN 

APPENDIX B.
 

TUE.-S-----BOSTROM ----------------

INVESTIGATION NAME-	 PARTICLE FLUX MONITOR 

HSSDC 1O- ?Z-O12A-02 INVESTIGATIVE PROGRAM 
CODE SC 

INVESTIGATION DISCIPLINE(S) 


ASTRONOMY 


PERSONNEL 

PI - C.O. BOSTROM 	 APPLIED PHYSICS LAB 

01 - J.J. KOHL 	 APPLIED PHYSICS LAB 

BRIEF 	DESCRIPTION 

THE PARTICLE FLUX MONITOR EXPERIMENT WAS PLACED IN IE TO 


MONITOR THE TRAPPED 	 ELECTRON FLUXES THAT AFFECT THE SENSITIVITY 
OF THE ULTRAVIOLET SENSOR IN THE lUG SPECTROGRAPH PACKAGE 

EXPERIMENT, NSSDC ID 78-012A-D. THE PARTICLE FLUX MONITOR IS 
A LITHIUM-DRIFTED SILICON DETECTOR WITH A HALF-ANGLE CONICAL 

FIELD OF VIEW OF 16 DEG. IT HAS AN ALUMINUM ABSORBER OF 0.357 
G/SQ C IN FRONT OF THE COLLIMATOR AND A BRASS SHIELDING HAVING 
A MINIMUM THICKNESS OF 2.31 GISO CH. THE EFFECTIVE ENERGY 
THRESHOLD FOR ELECTRON MEASUREMENTS 1 1.3 MEV. THE EXPERIMENT 

IS ALSO SEN1SITIVE TO PROTONS WITH ENERGIES GREATER THAN 15 REV. 


IUE, 	 ------------
-------FACILITY INVESTIGA 


INVESTIGATION NAME-	 LOW-/HIGH-RESOLUTION. ULTRAVIOLET 

SPECTROGRAPH PACKAGE 


NSSDC 1D- 78-012A-01 INVESTIGATIVE PROGRAM 
CODE SCICO-OP 

INVESTIGATION BISCIPLINECS) 

ASTRONOMY
 

PERSONNEL 

RI - FACILITY INVESTIGA. nASA-GSFC
 

BRIEF 	DESCRIPTION 

THIS 	 EXPERIMENT INCLUDES THE ULTRAVIOLET SPECTROGRAPH 

PACKAGE CARRIED BY THE IUE, CONSISTING OF TWO PHYSICALLY 

DISTINCT ECHELLE-SPECTROGRAPHCAMERA UNITS CAPABLE OF 
ASTRONOMICAL OBSERVATIONS. EACH SPECTROGRAPH IS A 
TUREE-ELEMENT ECHELLE SYSTEM. COMPOSED OF AN OFF-AXIS 
PARABOLOIDAL COLLIMATOR, AN ECUELLE GRATING, AND A SPHERICAL
 

FIRST-ORDER GRATING THAT IS USED TO SEPARATE THE ECHELLE ORDERS 

AND FOCUS THE SPECTRAL DISPLAY ON AN IMAGE CONVERTER-PLUS-SE 

VIDICON CAMERA. (FOR EACH UNIT THERE IS A SPARE CAMERA). THE 
CAMERA UNITS ARE ABLE TO INTEGRATE THE SIGNAL. THE 
READOUT/PREPARATION CYCLE FOR THE CAMERAS TAKES APPROXIMATELY C 
RIN. WAVELENGTH CALIBRATION IS PROVIDED BY THE USE OF A HOLLOW 

CATHODE COMPARISON LAMP. THE PHOTOMETRIC CALIBRATION IS 

ACCOMPLISHED BY OBSERVING STANDARD STARS WHOSE SPECTRAL FLUXES 
HAVE BEEN PREVIOUSLY CALIBRATED BY OTHER MEANS- BOTH 

ECHELLE-SPECTROGRAPH/CAMERA UNITS ARE CAPABLE OF
 

HIGH-RESOLUTION (0.2 A) OR LOW-IESOLUTION (6A) PERFORMANCE. 

THE DUAL HIGH/LOW 	RESOLUTION CAPABILITY IS IMPLEMENTED BY THE 

INSERTION OF A FLAT IN FRONT OF THE ECHELLE GRATING. SO THAT
 

THE ONLY DISPERSION IS PROVIDED DY THE SPHERICAL GRATING. AS 

THE SEC VIDICONS CAN INTEGRATE THE SIGNAL FOR UP TO 1 H, DATA 


WITH A SIGNAL-TO-NOISE RATIO OF 50 CAN BE OBTAINED FOR A 0 
STAR OF THE 9TH AND lATH MAGNITUDE IN THE HIGH- AND 
LOW-RESOLUTION MODES. RESPECTIVELY. THE DISTINGUISHING 

CHARACTERISTICS OF THE UNITS ARE THEIR WAVELENGTH COVERAGE. 

ONE UNIT COVERS THE WAVELENGTH RANGE FROM 1192 TO 1924 A IN THE 
HIGH-RESOLUTION MODE, AND 1135 TO 2085 A IN THE LOW-RESOLUTION 
MODE. FOR THE OTHER UNIT. THE RANGES ARE (ROS 1893 TO 3031 A 

AND 1800 TO 3255 A FOR THE HIGH- AND LOW-RESOLUTION MODES, 

RESPECTIVELY. EACH UNIT ALSO HAS ITS OWN CHOICE OF ENTRANCE 
APERTURES EITHER FOR A 3-ARC-S HOLE OR A 10-BY 20-ARC-S SLOT. 

THE 10- BY 20-ARC-S SLOTS CAN BE BLOCKED BY A COMMON SHUTTER, 
OUT THE 3-ARC-S APERTURE WILL ALWAYS BE OPEN. 'AS A RESULT, TWO 
APERTURE CONFIGURATIONS ARE POSSIBLE -- (1) BOTH 3-ARC-S 
APERTURES OPEN AND BOTH 1O-BY 20-ARC-S SLOTS CLOSER, OR (2) ALL 
FOUR APERTURES OPEN. WITH THIS INSTRUMENTATION, THE 

OBSERVATIONAL OPTIONS OPEN TO All OBSERVER WILL BE 
LONG-WAVELENGTH AND/OR SHORT-WAVELENGTH SPECTROGRAPH, HIGH OR 
LOW RESOLUTION, AND LARGE OR SMALL APERTURES. EXPOSURES MAY BE 

MADE WITH THE TWO SPECTROGRAPHS SIMULTANEOUSLY, BUT REMEMBERING 
THAT THE ENTRANCE APERTURES FOR EACH ARE DISTINCT AND SEPARATED 
OH THE SKY BY ABOUT 	1 MIN OF ARC- AN ADDITIONAL RESTRICTION IS 
THAT 	 DATA CAN BE READ OUT OF ONLY ONE CAMERA AT A TIME. 
HOWEVER. ONE CAMERA MAY BE EXPOSING WHILE ONE CAMERA IS BEING 
READ 	 OUT. THE CHOICE OF HIGH OR LOW RESOLUTION CAN BE MAVE 
INDEPENDENTLY FOR THE TWO SPECTROGRAPHS SO THAT TRE OPERATIONAL
 
MOPES 	 Of THE UNITS NEED NOT BE THE SAMlE. 

* 	 K Y O I4 K* 

SPACECRAFT COMMON NAME- KYOKKO
 
ALTERNATE NAMES- EXOSPHERIC SAT. A, EXOS 
1 

EXOS A, 11664
 

NSSDC 	ID- 78-C14A
 

LAUNCH DATE- 02104/78 WEIGHT- 130. KG
 
LAUNCH SITE- KAGOSHIMA, JAPAN
 

LAUNCH VEHICLE- N-SH
 

SPONSORING COUNTRY/AGENCY
 
JAPAN ISAS
 

INITIAL ORBIT PARAMETERS
 
ORBIT TYPE- GEOCENTRIC EPOCH DATE- 02106178 
ORBIT PERIOD- 134- MIN INCLINATION- 65.4 DEG 
PERIAPSTS- 642.- xM ALT APOAPSIS- 3977. KM ALT 

PERSONNEL
 

Pm - K. HIRAO U OF TOKYO
 

BRIEF 	DESCRIPTION 
THIS SATELLITE WAS A PART OF JAPAN'S CONTRIBUTION TO THE 

INTERNATIONAL MAGNETOPHERIC STUDY. THE MISSION OBJECTIVES 

WERE TO OBSERVE THE AURORA BOREALIS, STUDY AURORA-RELATED 
PHENOMENA, AND STUDY THE IONSPERE AND MAGNETOSP9ERE. THE MAIN 
BODY OF THE SPACECRAFT WAS A CYLINDER 0.946 N IN DIAMETER WITH 
SHALLOW TRUNCATED CONES ATTACHED AT BOTH ENDS. MOST OF THE 
SURFACE WAS COVERED WITH SOLAR CELLS THAT PRODUCED 35 N. TWO 

BOOMS OF ROUGHLY 1.9 M EACH EXTENDED OUTWARD FROM THE EGUATOR 
OF THE MAIN BODY. AT THE TIP Of EACH BOOM WAS A PERMANENT 

MAGNET (S A- SQ) TO PROVIDE ALIGNMENT OF THE SPACECRAFT 
CENTER AXIS ALONG THE LOCAL GEOMAGNETIC FIELD LINE. TWO SETS 
OF CIRCULARLY POLARIZED QUADRUPLE ANTENNAE, ONE FOR UHF (400 
MKZ) AND ANOTHER FOR VHF, EXTENDED FROM OPPOSITE ENDS OF THE 

SPACECRAFT. THE UHF ANTENNA WAS DIPLETED FOR TELEMETRY (136
 
HZ) AND COMMAND (148 MHZ). OTHER ATTITUDE SENSORS INCLUDED A
 

VECTOR MAGNETOMETER AND A SOLAR SENSOR. THE SPACECRAFT 

CONTAINED A TAPE RECORDER TO STORE 160 MIN OF DATA AT 512 BPS 
OR 40 HIRE AT 2048 UPS WITH READOUT IN 10 DIN AT 8192 BPS. 
BESIDES THE SOLAR CELLS, THERE WAS A NICKEL-CADMIUM BATTERY FOR 
NIGHTTIME OPERATION. 

------- KYOKKO. IWAMOTO' 

INVESTIGATION NAME-	 (ON MASS SPECTROMETER 

NESDC ID- 7S-01A-06 INVESTIGATIVE PROGRAM
 

SCIENTIFIC SATELLITE
 

INVESTIGATION DISCIPLINE(S)
 

AGNETOSPHERIC PHYSICS
 
1ONOSPHERES
 

PERSONNEL
 
P1 - I. IWAMOTO RADIO RESEARCH LAB
 
01 - Y. SAGAWA RADIO RESEARCH LAB
 

BRIEF 	DESCRIPTION
 
THE INSTRUMENT MEASURED UPPER-ATMOSPHEkE IOHS IN THE 

RANGES 1 TO 4 AND 14 TO 16 AMU AND CONSISTED OF A QUADRAPOLE 
MASS FILTER AND A CHANNEL ELECTRON MULTIPLIER. THE ION INLET 
WAS LOCATED ON THE FORWARD END OF THE SPACECRAFT MAIN BODY. 

------- KYOKKO, KANEDA-


INVESTIGATION NAME-	 UV AURORAL TV IMAGING
 

NSSIC ID- 78-014A-03 INVESTIGATIVE PROGRAM
 
SCIENTIFIC SATELLITE
 

INVESTIGATION DISCIPLINE(S)
 
AERONOMY
 
PARTICLES AND FIELDS
 

PERSONNEL
 

PI - E. ANEDA U OF TOKYO
 

01 - N. NIVA U OF TOKYO
 
01 - M. TAKAGI U OF TOKYO
 

BRIEF 	DESCRIPTION
 
THE INSTRUMENT WAS A TV CAMERA THAT CONSISTED OF AN 

IMAGE-MEMORY TUBE WITH A SLOW-SCAN READOUT. THE PHOTOELECTRIC 

SURFACE WAS POTASSIUM BROMIDE WITH A MAGNESIUM FLOURIDE 

FACEPLATE THAT MADE IT SENSITIVE TO PHOTONS AROUND 1300 A. A 
PAIR OF SPHERICAL MIRRORS PRODUCED AN IMAGE ON THE 
PHOTOELECTRIC SURFACE. AN AURORAL PATTERN WAS MEASURED EVERY 
128 S WHEN THE SATELLITE WAS OVER THE ARCTIC- THE NUMSER OF 

PIXELS IN AN IMAGE FRAME WAS 178 X 198 AND THE CAMERA FIELD OF 
VIEW WAS 63 DIG. 

----- KYOKKB, MUKAI .........................
 

INVESTIGATION NAME-	 ELECTRON ENERGY ANALYZER 

ORIGINAL PAGE 18 

OF POOR QUALITY 
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------- 

NSSDC ID- 78-01A-02 INVESTIGATIVE PROSRAM NSSDC ID- 76-039A
 

SCIENTIFIC SATELLITE 
LAUNCH DATE- 05/04176 WEIGHT- 411. KO 

INVESTIGATION DISCIPLINE(S) LAUNCH SITE- VANDENBERG AFB UNITED STATES 

PARTICLES AND FIELDS LAUNCH VEHICLE- DELTA 
AERONOMY 

SPONSORING EOUNTRY/AGENCY 
PERSONNEL UJNITED STATES NASA-OSTA 

PI - T_ MUKAI U OF TOKYO 
INITIAL ORBIT PARAMETERS 

BRIEF DESCRIPTIdoi ORBIT TYPE- GEOCENTRIC EPOCH DATE- 05105/76 

THE INSTRUMENT CONSISTED Of TWO SPHERICAL ELECTROSTATIC ORBIT PERIOD- 225.41 MIN INCLINATION- 109.$6 DEG
 
ANALYZERS, ONE MOUNTED AT THE FRONT AND ONE AT THE BACK Of THE PERIAPSIS- 5837. KM ALT APOAPSIS- 5945. KM ALT
 
SPACECRAFT TO VIEW THE ELECTRONS STREAMING EITHER DOWN THE I
 
MAGNETIC FIELD LINE OR TOWARD THE EQUATOR. EACH ANALYZER PERSONNEL
 
COVERED THE ENERGY RANGE FROM 4.5 EV TO 11.3 KEW IN NINE MG - C.S. FINLEY NASA-HEADQUARTERS
 
SPECTRAL BANDS. PM - C.W, JOHNSON NASA-NSFC
 

PM - C.C STEPHANIDES NASA-GSFC 
KYOKO.------- NAKAMURA ---------------- PS - O.. SMITH HASA-GSFC 

o 


INVESTIGATION NAME- UV GLOW SPECTROPHOTOMETER 	 BRIEF DESCRIPTION 

LAGERS WAS A VERY DENSE (HIGH MASS-TO-AREA RATIO) LASER 
NSSOC ID- 78-014A-05 INVESTIGATIVE PROGRAM RETROREFLECTOR SATELLITE WHICH PROVIDED A PERMANENT REFERENCE 

SCIENTIFIC SATELLITE POINT IN A VERY STABLE ORBIT FOR SUCH PRECISION EARTH-DyOAMICS 
MEASUREMENTS AS CRUSTAL POTIONS, REGIONAL STRAINS, FAULT 

INVESTIGATION DIIEIpLINEES) MOTIONS, POLAR MOTION AND EARTO-ROTATION VARIATIONS. SOLID 
ASTRONOMY EARTH TIDES. AND OTHER KINEMATIC AND DYNAMIC PARAMETERS 
PLANETARY ATMOSPHERES ASSOCIATED WITH EARTHQUAKE ASSESSMENT AND ALLEVIATION. IN 

CONJUNCTIO WITH APPROPRIATE LASER-TRACKING SYSTEMS. LAGEOS 
PERSONNEL PERMITTED EXTREME PRECISION-RANGING MEASUREMENTS FOR BOTH 

P1 - M. NAKAMURA TSUKUIA U GEOMETRIC MODE (MULTILATERATION) AND ORBITAL DYNAMIC MODE 
01 - T. WATANABE TSUKUBA U DETERMINATIONS OF POSITIONS OF POINTS ON THE EARTH. 1 WAS THE 

FIRST SPACECRAFT DEDICATED EXCLUSIVELY TO HIGH-PRECISION LASER 
BRIEF DESCRIPTION RANGING AND PROVIDED THE FIRST OPPORTUNITY TO ACQUIRE 

THE INSTRUMENT CONSISTED OF A GRATING SPECTROGRAPH WITH A LASER-RANGING DATA THAT WERE NOT DEGRADED BY ERRORS ORIGINATING 
RESOLUTION OF 10 A AND VIBRATING SLIT- THE SPECTRUN WAS IN THE TARGET SATELLITE. THE NIGH-ACCURACY RANGE MEASUREMENTS 
SCANNED IN A WIDTH OF PLUS OR MINUS 15 A AROUND THE FOLLOWING FROM THIS PERMANENT-ORBITING REFERENCE POINT %ERE USED TO 
SPECTRAL LINES: 304 A (HE PLUS), 584 A (HE), 833 A (0 PLUS). ACCOMPLISH MANY EXTREME PRECISION EARTH-DYNAMICS MEASUREMENTS 
1216 A (H, LYMAN-ALPHA) AND 1304 A (0)- FIVE CHANNEL REQUIRED BY THE EARTHQUAKE HAZARD ASSESSMENT AND ALLEVIATION 
MULTIPLIERS, ONE FOR EACH SPECTRAL LINE, WERE USED TO MEASURE OBJECTIVES OF THE EARTH AND OCEAN PHYSICS APPLICATIONS PROGRAM 
INTENSITY. THE NV GLOW FROM THE ATMOSPHERE, MAGNETOSPHERE- AND '(EOPAP). THE PERFORMANCE IN ORBIT OF LAGEDS IS LIMITED ONLY BY 
INTERPLANETARY SPACE WAS OBSERVED. DEGRADATION OF THE RETROREFLECTORS. SO MANY DECADES OF USEFUL 

LIFE CAN BE EXPECTED. IHE HIGH MASS-TO-AREA RATIO AND THE 
------- OAMA --------------- STABLE GEOMETRY THEKYOKKO -PRECISE* (ATTITUDE-INDEPENDENT) OF 

SPACECRAFT, TOGETHER WITH THE ORBIT, MAKES THIS SATELLITE THE 
INVESTIGATION NAME- ELECTRON PROBES MOST PRECISE POSITION REFERENCE AVAILIABLE. BECAUSE IT IS 

VISIBLE iN ALL PARTS OF THE WORLD AND HAS AN EXTENDED OPERATION 
ASSDC ID- 78-G4A-01 INVESTIGATIVE PROGRAM LIFE IN ORBIT, LACEDS CAN SERVE AS A FUNDAMENTAL STANDARD FOR 

SCIENTIFIC SATELLITE DECADES. 

INVESTIGATION DISCIPLINE(S) ------- LAGEOS, STEPHANIDES ------------------------------------ -
IOHOSPHERES 

INVESTIGATION NAME- LASER RETROFLECTORS 
PERSONNEL 

P1 - C. OYAMA U OF TOKYO NSSDC ID- 76-039A-01 INVESTIGATIVE PROGRAM 
OR - K. HISAO U OF TOKYO CODE ER 

BRIEF DESCRIPTION 	 INVESTIGATION DISCIPLINE(S)
 
THE EXPERIMENT WAS COMPRISED OF SEVERAL INSTRUMENTS CELESTIAL MECHANICS
 

DESIGNED TO MEASURE ELECTRON TEMPERATURE AND DENSITY AS WELL AS GEODESY
 
IONIC COMPOSITION. THE ELECTRON TEMPERATURE PROBE OAS AN
 
RF-RECTIFIER TYPE AND A LANGUIR PROBE WAS USED TO OBTAIN PERSONNEL 
ELECTRON DENSITY. P1 - C.C. STEPHANIDES NASA-GSFC 

0] - H.S. PLOTKIN NASA-GSFC 
KYOCKO, YOSHNO-------------

BRIEF DESCRIPTION
 
INVESTIGATION NAME- ELECTROSTATIC PLASMA WAVE MEASUREMENT LASER RETROREFLECTORS COVERING A VERY DENSE SPHERICAL 

SATELLITE WERE USED TO PROVIDE A PERMANENT REFERENCE POINT IN-A 
NSSDC ID- 78-01A-04 INVESTIGATIVE PROGRAM VERY STABLE ORBIT FOR PRECISION EARTH-DYNANICS MEASUREMENTS. 

SCIENTIFIC SATELLITE THIS SPHERE WAS MACHINED LARGELY FROM DEPLETED URANIUM, WEIGHED 
ABOUT 411 KG, AND WAS COMPOSED OF A CUBICAL INNER CORE WITH SIX 

INVESTIGATION DISCIPLINE(S) ATTACHED SPHERICAL CAPS- EACH OF THE SPHERICAL CAPS HAD 
PARTICLES AND FIELDS MACHINED CAVITIES TO ACCOMODATE THE RETROREFLECTORS. THE 

SATELLITE WAS PLACED AT A HIGH ORBITAL INCLINATION AT AN 
PERSONNEL ALTITUDE OF ABOUT 5000 KM AND TRACKED BY A NETWORK OF 13 LASER 

PI - T. YOSHINO U OF ELECTRO-COMMUN STATIONS OPERATED BY BOTH U.S. AND FOREIGN AGENCIES. THE 
01 R. 'NAKAMURA U OF TOKYO PERFORMANCE IN ORBIT IS LIMITED ONLY BY DEGRADATION OF THE 
01 - T. ITOH U OF TOKYO - RETROREFLECTOR$, AND A MINIMUM LIFETIME OF 50 YEARS IS 

EXPECTED. 
BRIEF DESCRIPTION 

THIS' INVESTIGATION INVOLVED ELECTROSTATIC WAVES IN THE ******NA************& LANDSAT 1 ... 
MAGNETOSPHERE IN THE FREQUENCY RANGE 0.4 TO 30 KHZ AND RADIO 
WAVES BETWEEN 0.045 AND 3 NHZ. TWO FARADAY CUPS WERE EMPLOYED 
TO PICK UP ELECTROSTATIC WAVES, WHILE A DIPOLE ANTENNA WAS USED SPACECRAFT COMMON NAME- LANDSAT 1 
TO RECEIVE RADIO WAVES. THE DIPOLE ANTENNA CONSISTED OF A PAIR ALTERNATE NAMES- EARTH RES TECH SAT-A PL-724A 
OF THIN WIRES 1-9 N LONG AND WAS ATTACHED ALONG THE EXTENDABLE ERTS-A. 06126 
STABILIZATION BOOMS. ONE FARADAY CUP WAS MOUNTED TO LOOK 
PARALLEL TO THE SPIN AXIS AND THE OTHER PERPENDICULAR TO THE NSSDC ID- 72-058A
 
SPIN AXIS. WAVES IN THE 0.4 TO 30 KNZ RANGE WERE RECEIVED BY
 
WIDESAND RECEIVERS AND TELEMETERED IN ANALOG FORM. THE WAVE LAUNCH DATE- 07/23/72 WEIGHT- 891. KG
 
STRENGTH IN THE 0.045 TO-3 MHZ RANGE WAS MEASURED IN 11 BANDS. 	 LAUNCH SITE- VANDENBERG AFB. UNITED STATES
 

LAUNCH VEHICLE- DELTA
 

SPONSORING COUNTRY/AGENCY
 
UNITED STATES NASA-OSTA
 

SPACECRAFT COMMON NAME- LAGEOS
 
ALTERNATE NAMES- LASER GEODYNAMIC SAT- INITIAL ORBIT PARAMETERS
 

ORBIT TYPE- GEOCENTRIC EPOCH DATE- 07/24/72
 
ORIT PERIOD- 103-1 MIN INCLINATION- 99.1 DEG
 
PERIAPSIS- 897. KM ALT APOAPSIS- 917. KM ALT
 

64
 



PERSONNEL PERSONNEL
 
MG - H.Bo MANNHEIMER NASA HEADQUARTERS PI - J.E. PAINTER NASA-GSFC
 
SC - R.1. WHITMAN NASA HEADQUARTERS
 

PM - R.K. BROWNING NASA-GSFEC BRIEF DESCRIPTION
 

PS - S.C. FREDEN NASA-GSFC THE PURPOSE OF THE LANDSAT I CFORMERLY ERTS 1) DATA 
COLLECTION SYSTEM (DCS) WAS TO PROVIDE USERS WITH NEAR 

BRIEF DESCRIPTION REAL-TIME DATA COLLECTED FROM VARIOUS REMOTE LOCATIONS. THE
 

LA14DSAT 1 (FORMERLY ERTS 1) WAS A MODIFIED VERSION OF THE DES WAS COMPOSED OF -- (1) THE DATA COLLECTION PLATFORMS 

NIMBUS 4 METEOROLOGICAL SATELLITE. THE NEAR-POLAR ORBITING (DCP'S), (2) THE SATELLITE EOVIPMENT, AND (3) THE GROUND DATA 

SPACECRAFT SERVED AS A STABILIZED, EARTH-ORIENTED PLATFORM FOR CENTERS, INCLUDING REMOTE RECEIVING SITES AND THE GROUND DATA 

OBTAINING INFORMATION ON AGRICULTURAL AND FORESTRY RESOURCES. HANDLING SYSTEM AT GSFC. (HE DCS PROVIDED A CONTINUAL FLOW OF 

GEOLOGY AND MINERAL RESOURCES, HYDROLOGY AND WATER RESOURCES, INFORMATION TO BE USED FOR MANAGEMENT OF WILDLIFE, MARINE.
 

GEOGRAPHY. CARTOGRAPHY. ENVIRONMENTAL POLLUTION. OCEANOGRAPHY AGRICULTURE, WATER. AND FORESTRY RESOURCES- THESE DATA COULD
 
AND MARINE RESOURCES, AND METEOROLOGICAL PHENOMENA. TO ALSO LEAD TO IMPROVE WEATHER FORECASTS, POLLUTION CONTROL. AND
 

ACCOMPLISH THESE OBJECTIVES, THE SPACECRAFT WAS EQUIPPED WITH EARTHQUAKE PREDICTION AND WARNING. THE ENVIRONMENTAL SENSORS
 

(1) A FOUR-CHANNEL MULTISPECTRAL SCANNER (CM$). (2) A MOUNTED ON A DCP WERE SELECTED DY INDIVIDUAL INVESTIGATORS TO 
THREE-CAMERA RETURN BEAM VIDICON (REV) TO OBTAIN BOTH VISIBLE SATISFY THEIR PARTICULAR REQUIREMENTS. FROM A NOMINAL ORBIT OF
 
AND IR PHOTOGRAPHIC AND RADIOMETRIC IMAGES OF THE EARTH, AND APPROXIMATELY 900 KM. THE SPACECRAFT WAS CAPABLE OF ACQUIRING
 

(3) A DATA COLLECTION SYSTEM TO COLLECT INFORMATION FROM DATA FROM DCP'S WITHIN A RADIUS Of APPROXIMATELY 3100 KM FROM
 

REMOTE, INDIVIDUALLY EQUIPPED GROUND STATIONS ANO TO RELAY THE THE SUESATELLITE POINT. THUS ALLOWING DATA TO BE OBTAINED FROM
 

DATA TO CENTRAL ACQUISITION STATIONS. LANDSAT 1 CARRIED TIO ANY REMOTE PLATFORM AT LEAST ONCE EVERY 12 H. THE DCP'S
 
WIDE-BAND VIDEO TAPE RECORDERS (WBVTR) CAPABLE OF STORING UP TO TRANSMITTER FREQUENCY WAS 1.55 MHZ. THE DCS EQUIPMENT.
 

30 MIN OF SCANNER OR CAMERA DATA TO GIVE THE SPACECRAFT'S ESSENTIALLY A RECEIVER. -RECEIVED AND RETRANSMITTED DATA (AT
 

SENSORS A NEAR-GLOBAL COVERAGE EAPABILITY. AN ADVANCED 2287.5) TO SELECTED GROUND RECEIVING STATIONS. THERE WAS NO
 

ATTITUDE CONTROL SYSTEM CONSISTING OF HORIZON SCANNERS, SUN SIGNAL MULTIPLEXING OR DATA PROCESSING ON THE SATELLITE. TOE
 

SENSORS, AND A COMMAND ANTENNA COMBINED WITH A FREON GAS LANDSAT DCS COULD ACCOMMODATE UP TO 1000 DEP'S DEPLOYED
 
PROPULSION SYSTEM PERMITTED THE SPACECRAFT'S ORIENTATION TO BE THROUGHOUT THE CONTINENTAL U.S. THE DES INITIALLY CONSISTED OF
 

MAINTAINED WCTHIN PLUS OR MINUS 0.7 DEG IN ALL THREE AXES. A PILOT GROUP OF ONLY SIX DCP'S, WITH USER AGENCIES PROCURING,
 

SPACECRAFT COMMUNICATIONS INCLUDED A COMMAND SUBSYSTEM INSIRUMENTING, AND DEVELOPING ADDITIONAL PLATFORMS ACCORDING TO
 

OPERATING AT 154,? AND 2106.4 MHZ AND A PEM NARROW-BAND THEIR HEEDS. DATA FROM THIS EXPIRIMENT ARE HANDLED AND
 
TELEMETRY SUBSYSTEM. OPERATING AT 2Z87.5 AND 137.86 NHZ. FOR DISTRIBUTED TO THE VARIOUS PLATFORM INVESTIGATORS BY THE NASA
 

SPACECRAFT HOUSEKEEPING, ATTITUDE, AND SENSOR PERFORMANCE DATA. DATA PROCESSING FACILITY, GSFC. GREENBELT, MD.
 

VIDEO DATA FROM THE THREE-CAMERA ROv SYSTEM WAS TRANSHITTED IN
 
BOTH RUEAL-TIME AND TAPE-RECORDER MODES AT 2265.S MHz. WHILE***********...LANDSAT ********.
 

INFORMATION FROM THE ASS WAS CONSTRAINED TO A 20-MHZ RF 
BANDWIDTH AT 229.-5 MHZ. 

SPACECRAFT COMMON NAME- LANDSAT 2 

-------1, -------------- ALTERNATE NAMES- EARTH RES TECH SAT.-B, PL-733DLANOSAT ARLUSKAS 

ERTS-8. 07615
 

INVESTIGATION NAME- MULTISPECTRAL SCANNER (MS) 
NSSDC ID- 75-O00A 

NSSOC ID- 72-05BA-02 INVESTIGATIVE PROGRAM 
CODE ER LAUNCH DATE- 01122/75 WEIGHT- 816. KG 

LAUNCH gITE- VANDENBERG AFB. UNITED STATES 

INVESTIGATION DISCIPLINE(S) LAUNCH VEHICLE- DELTA 

EARTH RESOURCES SURVEY 
SPONSORING COUNYRYIAGENCY 

PERSONNEL UNITED STATES NASA-OSTA 

PR - I. ARLUSKAS NhAS-GSFC 
INITIAL ORBIT PARAMETERS
 

BRIEF DESCRIPTION ORBIT TYPE- GEOCENTRIC EPOCH DATE- Olf25175
 

THE LANDSAT I CFORMERLY ERTS 1) HULTSSPECTRAL SCANNER ORBIT PERIOD- 103.20 MIN INCLINATION- 99.09 DEG 

(MSS) WAS DESIGNED TO PROVIDE REPETITIVE DAYTIME ACQUISITION Of PERIAPSIS- 907. KM ALT - APOAPSIS- 918. KM ALT 

HIGH-RESOLUTION, MULTISPECTRAL DATA OF THE EARTH'S SURFACE ON A 
GLOBAL BASIS AND TO DEMONSTRATE THAT REMOTE SENSING FROM SPACE PERSONNEL 

IS A FEASIBLE AND PRACTICAL APPROACH TO EFFICIENT MANAGEMENT OF RG - H.. MANHEIMER NASA HEADQUARTERS 

THE EARTFJS RESOURCES- IN ADDITION TO OBTAINING DATA FOR USE SC - R.I. WHITMAN NASA HEADQUARTERS 

IN EARTH RESOURCE TYPE STUDIES, THE MSS SYSTEM WAS USED TO PM - RK. BROWNING NASA-GSFC 

CONDUCT OCEANOGRAPHIC AND METEOROLOGICAL STUDIES, I.E., TO MAP PS - S.C. FREDEN NASA-GSFE 
SEA-ICE FIELDS, LOCATE AND TRACK MAJOR OCEAN CURRENTS, MONITOR 

BOTH AIR AND WATER POLLUTION, DETERMINE SNOW COVER, INVESTIGATE BRIEF DESCRIPTION 

SEVERE STORH ENVIRONMENTS, ETC. IHE MSS CONSISTED OF A LANDSAT 2 WAS THE SECOND OF A SERIES OF MODIFIED NIMBUS 

22.86-CM DOUBLE REFLECTOR-TYPE TELESCOPE. SCANNING MIRROR, SATELLITES. THE NEAR-POLAR ORBITING SPACECRAFT SERVED AS A 

FILTERS, DETECTORS. AND A5OCIATED ELECTRONICS. THE SCANNER STABILIZED, EARTH-ORIENTED PLATFORM FOR OBTAINING INFORMATION 

OPERATED IN THE FOLLOWING SPECTRAL INTERVALS -- BAND 1, 0.5 TO ON AGRICULTURAL AND FORESTRY RESOURCES, GEOLOGY AND MINERAL 

0.6 MICROMETER, BAND 2, 0.6 TO 0.7 MICROMETER, SAND 3, 0.7 TO RESOURCES, HYDROLOGY AND WATER RESOURCES. GEOGRAPHY, 

08 MICROMETER, AND BAND 4, 0.3 TO 1-1 MICROMETERS. INCOMING CARTOGRAPHY, ENVIRONMENTAL POLLUTION, OCEANOGRAPHY AND MARINE 

RADIATION WAS COLLECTED BY THE SCANNING MIRROR. WHICH RESOURCES, AND METEOROLOGICAL PHENOMENA. TO ACCOMPLISH THESE 

OSCILLATED 2.9 PEG TO EITHER SIDE OF NADIR AND SCANNED OBJECTIVES THE SPACECRAFT WAS EQUIPPED WITH (1) A FIVE-CHANNEL 
CROSS-TRACK SWATHS 185-CM WIDE. THE ALONG-TRACK SCAN WAS MULTISPECTRAL SCANNER (MSS) AND A THREE-CAMERA RETURN BEAM 

PRODUCED BY THE ORBITAL MOTION OF THE SPACECRAFT. THE PRIMARY VIDICON (RBV) TO OBTAIN BOTH VISIBLE AND ER PHOTOGRAPHIC AND 

IMAGE PRODUCED AT THE IMAGE PLANE OF THE TELESCOPE WAS RELAYED RADIOMETRIC IMAGES OF THE EARTH, (2) A DATA COLLECTION SYSTEM 

EY USE OF FIBER OPTIC BUNDLES TO DETECTORS WHERE CONVERSION TO TO COLLECT INFORMATION FROM REMOTE INDIVIDUALLY EQUIPPED GROUND 

AN ELECTRONIC SIGNAL WAS ACCOMPLISHED- OPTICAL FILTERS HERE STATIONS AND TO RELAY THE DATA TO CENTRAL ACQUISITION STATIONS. 

USED TO PRODUCE THE DESIRED SPECTRAL SEPARATION. SIX DETECTORS LANDSAT 2' CARRIED TWO WIDE-BAND VIDEO TAPE RECORDERS (WDVTR) 

WERE EMPLOYED IN EACH OF THE FOUR SPECTRAL BANDS -- BANDS I CAPABLE OF STORING UP TO 30 NIN OF SCANNER OR CAMERA DATA TO 

THROUGH 3 USED PHOTOMULTIPLIER TUBES AS DETECTORS, AND BAND 4 GIVE THE SPACECRAFT'S SENSORS A NEAR-GLOBAL COVERAGE 

USED SILICON PHOTODIODES. A MULTIPLEXER INCLUDED IN THE MSS CAPABILITY. AN ADVANCED ATTITUDE CONTROL SYSTEM CONSISTING OF
 

SYSTEM PROCESSED THE SCANTER'S 24 CHANNELS OF VIDEO DATA. THE HORIZON SCANNERS, SUN SENSORS. AND A COMMAND ANTENNA COMBINED
 

DATA WERE - TINE-MULTIPLEXED AND THEN CONVERTED TO A PULSE-CODE WITH A FREON GAS PROPULSION SYSTEM PERMITTED THE SPACECRAFT'S
 
MODULATED SIGNAL BY AN AID CONVERYER. THE DATA WERE THEN ORIENTATION TO BE CONTROLLED TO WITHIN PLUS OR MINUS 0.7 bEG IN
 

TRANSMITTED (2229.5 MHZ) DIRECTLY TO AN ACQUISITION STATION OR, ALL THREE AXES. SPACECRAFT COMMUNICATIONS INCLUDED A COMMAND
 

IN THE CASE OF REMOTE AREAS. STORED ON MAGNETIC TAPE FOR SUBSYSTEM OPERATING AT 154.2 AND 2106.4 AND A PCM
MHZ 

SUBSEQUENT PLAYBACK THE NEXT TIME THE SPACECRAFT CAME WITHIN NARROW-BAND TELEMETRY SUBSYSTEM. OPERATING AT 2287.5 AND 137.86 

COMMUNICATION RANGE OF AN ACQUISITION STATION- DATA FROM THIS MHZ, FOR SPACECRAFT HOUSEKEEPING, ATTITUDE. AND SENSOR 

EXPERIMENT ARE HANDLED BY THE NASA DATA PROCESSING FACILITY. PERFORMANCE DATA. VIDEO DATA FROM THE THREE-CAMERA RBV SYSTEM 
GSFC. GREEqBELT, MD, AND ARE AVAILABLE TO APPROVED WAS TRANSMITTED IN BOTH REAL TIME AND FROM WBVTR AT 2276.5 MHZ. 

INVESTIGATORS AND AGENCIES THROUGH ITS LANDSAT USERS SERVICES WHILE INFORMATION FROM THE MSS WAS CONSTRAINED TO A 20-MHZ AF 

SECTION. ILL OTHER INTERESTED INDIVIDUALS MAY OBTAIN DATA BANDWIDTH AT 2229.5 MNZ. 
THROUGH THE EARTH RESOURCES DATA CENTER, DEPARTMENT OF THE 

INTERIOR, SIOUX FALLS, SD_ -------. LANDSAT 2. ARLUSKAS -----------------------------------

------- PAINTER -------------- INVESTIGATION NAME- MULTISPECTRAL SCANNER CMSS)LANDSAT 1, 


INVESTIGATION NAME- DATA COLLECTION SYSTEM (DCS) NSSDC ID- 75-004A-02 INVESTIGATIVE PROGRAM
 
CODE ER
 

NSSDC ID- 72-05BA-03 INVESTIGATIVE PROGRAM
 
CODE ER INVESTIGATION DISCIPLINE(S)
 

EARTH RESOURCES SURVEY
 

INVESTIGATION DISCIPLINE(S) METEOROLOGY
 

EARTH RESOURCES SURVEY
 

65 

OR.IGINAL PAGE IS 
OF POO QUALITY 



PERSONNEL 

Pi - J. ARLUSKAS NASA-GSFC
 

BRIEF DESCRIPTION 

THE LANDSAT 2 MULTISPECTRAL SCANNER CSS) WAS DESIGNED TO 


PROVIDE REPETITIVE DAY-NIGHT ACQUISITION OF HIGH-RESOLUTION 

MULTISPECTRAL DATA OF THE EARTEPS SURFACE ON A GLOBAL BASIS. 
WHILE ITS PRIXRY FUNCTION WAS TO OBTAIN INFORMATION IN VARIOUS 

AREAS SUCH AS AGRICULTURE. FORESTRY GEOLOGY, AND HYDROLOGY. 
THE ASS SYSTEM WAS ALSO USED FOR OCEANOGRAPHIC, AND 

METEOROLOGICAL PURPOSES. I.E., TO MAP SEA-ICE FIELDS. LOCATE 

AND TRACK MAJOR OCEAN CURRENTS. MONITOR ROTH AIR AND WATER 
POLLUTION. DETERMINE SNOW COVER, INVESTIGATE SEVERE STORM 

ENVIRONMENTS. ETC. THE MSS CONSISTED OF A 22.86-CM DOUBLE 

REFLECTOR-TYPE TELESCOPE, SCANNING MIRROR. FILTERS, DETECTORS. 

AND ASSOCIATED ELECTRONICS. THE SCANNER OPERATED IN THE 

FOLLOWING SPECTRAL INTERVALS -- BAND 1 - 0.5 TO 0.6 MICROMETER. 
BAD 2 - 0.6 TO 0.7 MICROMETER. BAND 3 - 0.7 TO 0.8 MICROMETER. 

BAND 4 - O. TO 1.1 MICROMETERS. AND BAND 5 - 10.4 TO 12.6 

MICROMETERS. THIS LAST BAND WHICH LIES IN THE THERMAL 
(EMISSIVE) PART OF THE SPECTRUM, GAVE LANDSAT 2 NIGHTTIME 
SENSING CAPABILITIES, A FEATURE LACKING IN THE ASS ON LANOSAT 
1. INCOMING RADIATION WAS COLLECTED BY THE SCANNING MIRROR, 


WHICH OSCILLATED 2.89 DEG TO EITHER SIDE OF NADIR AND SCANNED 


CROSS-TRACK SWATHS 185-KM WIDE. THE ALONG-TRACK SCAN WAS 


PRODUCED BY THE ORBITAL MOTION OF THE SPACECRAFT. THE PRIMARY 

IMAGE PRODUCED AT THE IMAGE PLANE WAS RELAYED BY USE OF 


FIBER-OPTIC BUNDLES TO DETECTORS WHERE CONVERSION 1O AN 

ELECTRONIC SIGNAL WAS ACCOMPLISHED. OPTICAL FILTERS WERE USED 

TO PRODUCE THE DESIRED SPECTRAL SEPARATION. SIX DETECTORS WERE 

EMPLOYED IN EACH OF THE FIRST FOUR SPECTRAL BANDS AND TWO IN 


THE FIFTH BAND -- BANDS 1 THROUGH 3 USED PHOTOMULTIPLIER TUBES 

AS DETECTORS. BAND 4 USED SILICON PHOTOPIODES. AND BAND USED 

MERCURY-CADMIUD-TELLURIDE DETECTORS. A MULTIPLEXER INCLUDED IN 


THE MSS SYSTEM PROCESSED THE SCANNER'S 26 CHANNELS OF DATA. 

THESE DATA WERE TIME-HULTIPLEXED AND THEN CONVERTED TO A 

PULSE-CODE MODULATED SIGNAL BY AN AID CONVERTER. THE DATA WERE 


THEN TRANSMITTED (AT 2229.5 MHZ) DIRECTLY TO AN ACOUISITION 

STATION OR STORED ON MAGNETIC TAPE FOR SUBSEQUENT PLAYBACK THE 

NEXT TIME THE SPACECRAFT COMES WITHIN COMMUNICATION RANGE OF AN 

ACQUISITION STATION. DATA FROM THIS EXPERIMENT ARE HANDLED UY 


THE NASA DATA PROCESSING FACILITY. GSFC. GREENBELT, MD, AND ARE 


AVAILABLE TO APPROVED INVESTIGATORS THROUGH ITS LANDSAT USERS 


SERVICES SECTION, ALL OTHER INTERESTED INDIVIDUALS MAY OBTAIN 

DATA THROUGH THE EARTH RESOURCES DATA CENTER. DEPARTMENT OF THE 


INTERIOR SIOUX FALLS, SD. 

, 


------- PAIRTEN 	 -HZ-LANDSAT 2, --------------

INVESTIGATION NAME- DATA COLLECTION SYSTEM (DCS) 


NSSDC 	ID- 75-004A-03 INVESTIGATIVE PROGRAM 


CODE ER 

INVESTIGATION DISCIPLINE(S)
 

EARTH 	 RESOURCES SURVEY 
ATMOSPHERIC PHYSICS
 
METEOROLOGY 


PERSONNEL
 

- J.E. PAINTER NASA-GSFC 


BRIEF 	DESCRIPTION
 

THE PURPOSE OF THE LANBSAT 2 DATA COLLECTION SYSTEM (DES) 

WAS TO PROVIDE USERS WITH HEAR REAL-TIME DATA COLLECTED FROM 

VARIOUS REMOTE 	LOCATIONS. THE DCS WAS COMPOSED OF -- (1) THE 
DATA COLLECTION PLATFORMS EDCP'S), (2) THE SATELLITE EQUIPMENT. 

ARC (3) THE GROUND DATA CENTERS, INCLUDING REMOTE RECEIVING 

SITES AND THE 	GROUND DATA HANDLING SYSTEM AT GSFC. THE DCS 

PROVIDED A CONTINUAL FLOW OF INFORMATION FOR BETTER MANAGEMENT 
OF WILDLIFE, MARINE. AGRICULTURE, WATER. AND FORESTRY 
RESOURCES. THESE DATA COULD ALSO LEAD TO IMPROVED WEATHER 
FORECASTS. POLLUTION CONTROL. AND EARTHQUAKE PREDICTION AND 


WARNING. THE ENVIRONMENTAL SENSORS MOUNTED ON A DCP WERE 
SELECTED BY INDIVIDUAL INVESTIGATORS TO SATISFY THEIR 
PARTICULAR REQUIREMENTS. FROM A PLANNED ORBIT OF 912 AM, THE 
SPACECRAFT WAS CAPABLE OF ACQUIRING DATA FROM DCP'S WITHIN A 

RADIUS OF APPROXIMATELY 3100 KM FROM THE SUBSATELLITE POINT, 
THUS ALLOWING DATA TO BE OBTAINED FROM ANY REMOTE PLATFORM AT 
LEAST ONCE EVERY 12 H. THE DCP'S TRANSMITTER FREQUENCY WAS 
401.55 MHZ. THE OCS EQUIPMENT, ESSENTIALLY A RECEIVER. 
RECEIVED AND RETRANSMITTED DATA (AT 2287.5 MHZ) TO SELECTED 
GROUND RECEIVING STATIONS. THERE WAS NO SIGNAL MULTIPLEXING OR 
DATA 	 PROCESSING ON THE SATELLITE. THE LANDSAT OCS COULD 

ACCOMMODATE UP TO 1000 DCP'S DEPLOYED THROUGHOUT THE 

CONTINENTAL US. THE DCS INITIALLY CONSISTED OF ONLY A SMALL 

NMBER OF INITIAL BCP'S WITH USER AGENCIES PROCURING. 


INSTRUMENTING, AND DEVELOPING ADDITIONAL PLATFORMS ACCORDING TO 

THEIR NEEDS. DATA FROM THIS EXPERIMENT ARE HANDLED AND 

DISTRIBUTED TO THE VARIOUS PLATFORM INVESTIGATORS BY THE NASA 

DATA PROCESSING FACILITY, GSFE. GREENBELT, MD. 


... LANDSAT *....*********** 


SPACECRAFT COMMON NAME- LANDSAT 3 

ALTERNATE NAMES-	 EARTH RES TECH SAT.-C, ERTS-C 


10702 


NSSDC 	IO- 78-026A
 

LAUNCH DATE- 03105/72 	 WEIGHT- 960. KG
 

LAUNCH SITE- VANDENBERG AFI, UNITED STATES
 

LAUNCH VEHICLE- DELTA
 

SPONSORING COUNTRY/AGENCT
 
UNITED STATES NASA-OSTA
 

INITIAL ORBIT PARAMETERS
 
ORBIT TYPE- GEOCENTRIC EPOCH DATE- 03/06178
 
ORBIT PERIOD- 103.1 MIN INCLINATION- 99.1 DEG
 

PERIAPSIS- 897. AM ALT APOAPSIS- 914. KM ALT
 

PERSONNEL 
MG - H.B. MANNHEIMER NASA HEADQUARTERS 

SC - R.I. WHITMAN NASA HEADQUARTERS 
PM - RIK. BROWNING NASA-GSF 
PS - S.C. FREDEN NASA-GSFC 

BRIEF DESCRIPTION
 F 
LANBSAT 3 IS A MODIFIED VERSION O THE NIMBUS SATELLITE, 

WITH THE GENERAL MISSION OBJECTIVES OF EXTENDING THE PERIOD OF 
SPACE-DAYA ACQUISITION FOR EARTH RESOURCES INITIATED BY LANDSAT 

1 (FORMERLY ERIS 1) AND CONTINUED BY LANDSAT 2. THE NEAR-POLAR 
ORBITING SPACECRAFT SERVES AS A STABILIZED, EARTH-ORIENTED 
PLATFORM FOR OBTAINING INFORMATION-ON AGRICULTURAL AND FORESTY 
RESOURCES. GEOLOGY AND MINERAL RESOURCES. HYDROLOGY AND WATER 

RESOURCES, HYDEOLOGY AND WATER RESOURCES, GEOGRAPHY. 
CARTOGRAPHY. ENVIRONMENTAL POLLUTION OCEANOGRAPHY AND MARINE 
RESOURCES, AND METEOROLOGICAL PHENOMENA. TO ACCOMPLISH! THESE 

OBJECTIVES THE SPACECRAFT I3 EQUIPPED WITH (1) A FIVE-CHANNEL 
MULTISPECTRAL SCANNER CMSS) AND A TWO-CAMERA RETURN BEAM 

VIDICON (RBV) TO OBTAIN BOTH VISIBLE AND IN PHOTOGRAPHIC AND 

RADIORETRIC IMAGES OF THE EARTH. AND (2) A DATA COLLECTION 

SYSTEM TO COLLECT INFORIATION FROM REMOTE INDIVIDUALLY EGUIPPED 
GROUND STATIONS AND TO RELAY THE DATA TO CENTRAL ACQUISITION 
STATIONS. LANDSAT-C CARRIES TWO WIDE-BAND VIDEO TAPE RECORDERS 

(VBVTR) CAPABLE OF STORING UP TO 30 MEN OF SCANNER OR CAMERA 
DATA TO GIVE THE SPACECRAFT'S SENSORS A NEAR-GLOBAL COVERAGE 

CAPABILITY. AN ADVANCED ATTITUDE CONTROL SYSTEM CONSISTING OF 
HORIZON SCANNERS, SUN SEOSORS. AND A COMMAND ANTENNA COMBINED 

WITH FREON GAS PROPULSION SYSTEM PERMITS THE SPACECRAFT'S 
ORIENTATION TO BE CONTROLLED TO WITHIN PLUS OR MINUS 1.0 DEG IN 

ALL THREE AXES. SPACECRAFT COMMUNICATIONS INCLUDE A COMMAND 
SUBSYSTEM OPERATING AT 154.2 AND 2106.4 MHZ AND A PCM 

NARROW-BAND TELEMETRY SUBSYSTEM, OPERATING AT 22$7.5 AND 137,6 
FOR SPACECRAFT HOUSEKEEPING. ATTITUDE, AND SENSOR 

PERFORMANCE DATA. VIDEO DATA FRODM THE TWO-CAMERA RBV SYSTEM 
ARE TRANSMITTED IN BOTH REAL TIME AND FROM THE WIDE-BAND 
RECORDER SYSTEM AT 2265.5 MHZ WHILE INFORMATION FROM THE PSS 

IS CONSTRAINED TO A 20-MHZ RF BANDWIDTH AT 2229.5 MHZ. 

------- LANDSAT 3, ARLUSKAS 

INVESTIGATION NAME- MULTISPECTRAL SCANNER (MSS) 

NSSDC ID- 78-026A-O2 INVESTIGATIVE PROGRAM 
CODE ER 

INVESTIGATION DISCIPLINE(S)
 
EARTH RESOURCES SURVEY
 

PERSONNEL
 
Pi - J. ARLUSKAS NASA-GSFC
 

BRIEF DESCRIPTION
 
THE LANDSAT 3 MULTISPECTRAL SCANNER (ASS) PROVIDES
 

REPETITIVE DAY/NIGHT ACQUISITION OF HIGH-RESOLUTION 
MULTISPECTRAL DATA OF THE EARTH'S SURFACE ON A GLOBAL OASIS. 
WHILE ITS PRIMARY FUNCTION IS TO OBTAIN DATA IN VARIOUS AREAS 
SUCH AS AGRICULTURE, FORESTRY. GEOLOGY. AND HYDROLOGY. THE MSS 
SYSTEM IS ALSO USED FOR OCEANOGRAPHIC AND METEOROLOGICAL 

PURPOSES. I.E.. TO MAP SEA-ICE FIELDS, LOCATE AND TRACK MAJOR 
OCEAN CURRENTS. MONITOR BOTH AIR AND WATER POLLUTION. DETERMINE 
SNOW COVER, INVESTIGATE SEVERE STORM ENVIRONMENTS, ETC. THE 
ASS CONSISTS OF A DOUBLE REFLECTOR-TYPE TELESCOPE, SCANNING 

MIRROR, FILTERS, DETECTORS, AND ASSOCIATED ELECTRONICS. THE 
SCANNER OPERATES IN THE FOLLOWING SPECTRAL INTERVALS -- BAND I 
- 0.5 TO 0.6 MICROMETER, BAND 2 - 0.6 TO 0.7 MICROMETER. BAND 3 
- 0.7 TO 0.1 MICROMETER, BAND 4 - 0.8 TO 1.1 MICROMETERS, AND 
BAND 5 - 10.4 TO 12.6 MICROMETERS. THIS LAST BAND. WHICH LIES 
IN THE THERMAL (EMISSIVE) PART OF THE SPECTRUM, GIVES LANFIAT 3 
NIGHTTIME SENSING CAPABILITIES. A FEATURE LACKING IN THE ASS IN 
LANDsAY 1. INCOMING RADIATION IS COLLECTED BY THE SCANNING 
MIRROR, WHICH OSCILLATES 2.89 BEG TO EITHER SIDE OF NADIR AND 
SCAN CROSS-TRACK SWATHS 185-KM WIDE. THE ALOHG-TRACK SCAN IS 

PRODUCED BY THE ORBITAL MOTION OF THE SPACECRAFT. THE PRIMARY 
IMAGE PRODUCED AT THE IMAGE PLANE IS RELAYED Dy USE OF 
FIBER-OPTIC BUNDLES TO DETECTORS WHERE CONVERSION TO AN 
ELECTRONIC SIGNAL IS ACCOMPLISHED. OPTICAL FILTERS ARE USED TO 
PRODUCE THE DESIRED SPECTRAL SEPARATION. SIX DETECTORS ARE 
EMPLOYED IN EACH OF THE FIRST FOUR SPECTRAL BANDS AND TWO IN 
THE FIFTH BAND -- BANDS 1 ThROUGH 3 USE PHOTOMULTIPLIER TUBES 
AS DETECTORS. BAND 4 USES SILICON PHOTODIODES, AND BAND 5 USES 

MERCURY-CADMIUM-TELLURIDE DETECTORS. THE MINIMUM DIMENSIONS
 
THAT ARE RESOLVED BY THE MSS ARE DO M FOR BANDS 1 THROUGH 4 ADD
 
240 N FOR BAND S. A MULTIPLEXER INCLUDED IN THE MSS SYSTEM

PROCESSED THE SCANNER'S 26 CHANNELS OF DATA. THESE DATA ARE
 
TIME-MULTIPLEXED AND THEN CONVERTED TO A PCX SIGNAL BY AN A/D
 
CONVERTER. THE DATA ARE TRANSMITTED (AT 2229.5 MHZ) DIRECTLY
 
TO AN ACQUISITION STATION OR STORED ON MAGNETIC TAPE FOR
 

SUBSEQUENT PLAYBACK THE NEXT TIME THE SPACECRAFT COMES IITIN
 

COMMUNICATION RANGE OF AN ACQUISITION STATION. DATA FROM THIS
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EXPERIMENT ARE HANDLED BY THE NASA DATA PROCESSING FACILITY. NSSDC ID- 77-18A
 
GSFC. GREENBELT. MD. AND ARE MADE AVAILABLE TO APPROVED
 
INVESTIGATORS - THROUGH ITS LANDSAT USERS SERVICES. ALL OTHER LAUNCH DATE- 11123/77 WEIGHT- 625-8 KG
 
INTERESTED INDIVIDUALS ARE TO OBTAIN DATA THROUGH THE EARTH LAUNCH 
SITE- CAPE CANAVERAL, UNITED STATES a 

RESOURCES DATA CENTER, DEPARTMENT OF THE INTERIOR. SIOUX FALLS. LAUNCH VEHICLE- DELTA
 
SO.
 

SPONSORING COUNTRY/AGENCY
 
LANDSAT-------3, PAINTER -------------- INTERNATIONAL ESA
 

INVESTIGATION NAME- DATA COLLECTION SYSTEM (DCS) INITIAL ORBIT PARAMETERS 
ORBIT TYPE- GEOCENTRIC EPOCH DATE- 11t24177 

NSSDC ID- 78-026A-O3 INVESTIGATIVE PROGRAM ORBIT PERIOD- 1411.5 MIH INCLINATION- 0.? DEG 

CODE ER PERIAPSIS- 34913. KM ALT APOAPSIS- 35692. KM ALT 

INVESTIGATION DISCIPLINECS) PERSONNEL 
METEOROLOGY PM - M DELAHAIS ESA-ESTEC 
EARTH RESOURCES SURVEY PS - 0. LENNERTZ ESA-ESTEC 

PERSONNEL BRIEF DESCRIPTION
 
PI - J.E. PAINTER NASA-GSFE NETOSAT IS A GEOSTATIONARY SPACECRAFT AND SERVES AS PART
 

OF EUROPEAN SPACE AGENCY'S (ESA) CONTRIBUTION TO GARR- AS PART 

BRIEF DESCRIPTION OF GARP. THE SATELLITE HELPS TO SUPPLY DATA REQUIRED FOR GLOBAL 
THE LAMISAT 3 DATA COLLECTION SYSTEM CDCS) PROVIDES USERS DATA SETS TO BE USED IN IMPROVEMENT OF MACHINE WEATHER 

WITH NEAR REAL-TIME DATA COLLECTED FROM VARIOUS REMOTE FORECASTS. IN GENERAL, THE SPACECRAFT DESIGN, INSTRUMENTATION. 
LOCATIONS. THE DCS IS COMPOSED OF -- (1) THE DATA COLLECTION AND OPERATION ARE SIMILAR TO SMS/GOES- THE SPIN-STABILIZED 

PLATFORMS (DCP'S) VRICH MAY RE OCEAN BUOYS. CONSTANT PRESSURE SPACECRAFT CARRIES (1) A VISIBLE-IR RADIOMETER 70 PROVIDE 
BALLOONS OR AUTOMATIC GROUND STATIONS. (2) THE SATELLITE HIGH-QUALITY DAY/NIGHT CLOUDEOVER DATA AND TO TAKE RADIANCE 

EQUIPMENT, AND (3) THE GROUND DATA CENTERS INCLUDING REMOTE TEMPERATURES OF THE EARTH/ATMOSPHERE SYSTEM. (2) A 
RECEIVING SITES AND THE GROUND DATA HANDLING SYSTEM AT GSFC, METEOROLOGICAL DATA COLLECTION SYSTEM TO DISSEMINATE IMAGE DATA 
USE OF THE LANDSAT SPACEBORNE DCS PROVIDES A CONTINUAL FLOW OF TO USER STATIONS. TO COLLECT DATA FROM VARIOUS EARTH-BASED 
INFORMATION FOR BETTER MANAGEMENT OF WILDLIFE. MARINE. PLATFORMS. AND TO RELAY DATA FROM POLAR ORBITING SATELLITES

.AGRICULTURE, WATER, AND FORESTY RESOURCES AND LEADS TO IMPROVED THE CYLINDRICALLY-SHAPED SPACECRAFT MEASURES 210 CM IN DIAMETER 
WEATHER FORECASTS. POLLUTION CONTROL, AND EARTHQUAKE PREDICTION AND 430 CM IN LENGTH. INCLUDING THE APOGEE BOOST MOTOR. THE 
AND WARNING. THE ENVIRONMENTAL SENSORS MOUNTED ON A DCP ARE PRIMARY STRUCTURAL MEMBERS ARE AN EQUIPMENT PLATFORM AND A 

SELECTED BY INDIVIDUAL INVESTIGATORS TO SATISFY THEIR CENTRAL TUBE. THE RADIOMETER TELESCOPE IS MOUNTED ON THE 
PARTICULAR REQUIREMENTS. FROM A PLANNED ORBIT OF 912 kM, THE EQUIPMENT PLATFORM AND VIEWS THE EARTH THROUGH A SPECIAL 
SPACECRAFT IS CAPABLE OF ACQUIRING DATA FROM DCP'S WITHIN A APERTURE IN THE SPACECRAFT'S SIDE. A SUPPORT STRUCTURE EXTENDS 
RADIUS OF APPROXIMATELY 31RO KM FROM THE 5UBSATELLITE POINT. RADIALLY OUT FROM THE CENTRAL TUBE AND IS AFFIXED TO THE SOLAR 
THUS ALLOWING DATA TO BE OBTAINED FROM ANY REMOTE PLATFORM AT PANELS. WHICH FORM THE OUTER WALLS OF THE SPACECRAFT AND 
LEAST ONCE EVERY 12 H. THE DCP'S TRANSMIT AT 401.5 AHI. THE PROVIDE THE PRIMARY SOURCE OF ELECTRICAL POWER. LOCATED IN THE 
DCS EQUIPMENT, ESSENTIALLY A RECEIVER, RECEIVES AND RETRANSMITS ANNULUS-SHAPED SPACE BETWEEN THE CENTRAL TUBE AND THE SOLAR 
DATA (AT 2287.5 MHZ) TO SELECTED GROUND RECEIVING STATIONS. PANELS ARE STATIONKEEPING AND DYNAMICS CONTROL EQUIPMENT AND 

THERE IS NO SIGNAL MULTIPLEXING OR DATA PROCESSING ON THE BATTERIES. PROPER SPACECRAFT ATTITUDE AND SPIN RATE 
SATELLITE. THE LARDSAT-C DES ACCOMMODATES UP TO 1000 OCP'S CAPPROXIMATELY 100 RPM) ARE MAINTAINED BY JET THRUSTERS MOUNTED 

DEPLOYED THROUGHOUT THE CONTINENTAL US. DATA FROM THIS ON THE SPACECRAFT AND ACTIVATED By GROUND COMMAND. THE 

EXPERIMENT ARE HANDLED AND DISTRIBUTED TO THE VARIOUS PLATFORM SPACECRAFT USES BOTH UHF-BAND AND S-AND FREQUENCIES IN ITS 
INVESTIGATORS BY THE NASA DATA PROCESSING FACILITY, GIEC, TELEMETRY AND COMMAND SUBSYSTEMS. A LOW-POWER VHF TRANSPONDER 
GREENBELT, PD. PROVIDES TELEMETRY AND COMMAND DURING LAUNCH AND THEN SERVES AS 

A BACKUP FOR THE PRIMARY SUBSYSTEM ONCE THE SPACECRAFT ATTAINED 

------- WEINSTEIN SYNCHRONOUS ORBIT.LANDSAI 3, -------------

INVESTIGATION NAME- RETURN BEAM VIDICON CAMERA (RBV) ------- METEOSAT 1, ESA STAFF 

RSSDC ID- 7'-CZA-CI INVESTIGATIVE PROGRAM INVESTIGATION NAME- IMAGING RADIOMETER
 
CODE ER
 

NSSDC 1D- 77-I0A-01 INVESTIGATIVE PROGRAM
 
INVESTIGATION DISCIPLINE(S) APPLICATIONS
 

EARTH RESOURCES SURVEY
 
INVESTIGATION DISCIPLINE(S) 
METEOROLOGY
 

PI - 0, WEINSTEIN NASA-OGSf
 
OR - T... RAGLAND EASA-GSFC PERSONNEL
 

PI - ESA STAFF ESA-ESTEC
 

PERSONNEL 


BRIEF DESCRIPTION
THE LANDSAT 3 
 RETURN SEAN vIDICON SYSTEM
(REV) CAMERA BRIEF DESCRIPTION
 

CONTAINS TWO IOENTICAL CAMERAS COVERING THE SPECTRAL BAND FROM THE VI$IBLE-IR RADIOMETER FLOWN ON METOSAT IS CAPABLE OF 
0.53 TO 0.75 MICROMETER. THE TWO EARTH-ORIENTED CAMERAS ARE PROVIDING DAY/NIGHT OBSERVATIONS OF CLOUDCOVER AND EARTH/CLOUD 
MOUNTED TO A COMMON BASE. STRUCTUALLY ISOLATED FROM THE RADIANCE TEMPERATURE MEASUREMENTS FROM A SYNCHRONOUS, 
SPACECRAFT TO MAINTAIN ACCURATE ALIGNMENT. EACH CAMERA SPIN-STABILIZED SATELLITE FOR USE IN (1) OPERATIONAL WEATHER 

CONTAINS AR OPTICAL LENS, A REV SENSOR. A THERMOELECTRIC ANALYSIS AND FORECASTING AND. (2) FOR SUPPORT TO GARP. THE 

COOLER, DEFLECTION AND FOCUS COILS, A MECHANICAL SHUTTER, ERASE FIVE-CHANNEL INSTRUMENT IS ABLE TO TAKE FULL PICTURES OF THE 

LAMPS, AND SENSOR ELECTRONICS. THE CAMERASARE ALIGHED TO VIEW EARTH'S DISK. THE THREE IR CHANNELS (TWO IN THE 10-5- TO 
ADJACENT 84-KM SQUARE GROUND SCENES WHICH OVERLAP SLIGHTLY SO 12.5-I CRORETER REGION AND ONE IN THE 5.7- TO 7-1-MICROMETER 

THAI THE TOTAL WIDTH OF THE GROUND SCENE IS 15 KM. TNE REGION), AND THE TWO VISIBLE CHANNELS (.5 10 0.9 MICROMETER) 
CAMERAS ARE OPERATED EVERY 12.5 S TO PRODUCE OVERLAPPING IMAGES USE A COMMON OPTICS SYSTEM, INCORING RADIATION IS RECEIVED BY 

ALONG THE DIRECTION OF SPACECRAFT MOTION. AFTER SHUTTERIRG, A SCAN MIRROR AND COLLECTED BY AN OPTICAL SYSTEM. THE SCAN 

THE IMAGE IS SCANNED BY AN ELECTRON BEAM TO PRODUCE A VIDEO MIRROR IS SET AT A NOMINAL ANGLE OF 45 DIG TO THE RADIOMETER 
OUTPUT SIGNAL. THE TIMING CYCLE 15 ARRANGED SO THAT A 3.5-S OPTICAL AXIS, WHICH IS ALIGNED PARALLEL TO THE SPIN AXIS OF THE 

OFFSET IS INTRODUCED BETWEEN THE READOUTS OF THE TWO CAMERAS, SPACECRAFT. THE SPINNING MOTION OF THE SPACECRAFT 

PERMITTING SEQUENTIAL READOUT OF THE CAMERAS, ALLOWING THE SAME (APPROXIMATELY 100 RPM) PROVIDES A WEST-EAST SCAN MOTION WHEN 

TAPE RECORDER AND COMMUNICATIONS CHANNEL TO BE USED. VIDEO THE SPIN AXIS OF THE SPACECRAFT IS ORIENTED PARALLEL WITH THE 
DATA FROM THE REV ARE TRANSMITTED (AT 2265.5 MHZ) IN BOTH EARTH'S AXIS. THE LATITUDINAL SCAN IS ACCOMPLISHED BY
 

REAL-TIME AND TAPE-RECORDER MODES. FROM A NOMINAL SPACECRAFT SEQUENTIALLY TILTING THE SCANNING MIRROR AT THE COMPLETION OF
 

ALTITUDE OF 912 KM, THE ROV WILL HAVE A GROUND RESOLUTION OF 4) EACH SPIN.
 

M (TWICE THE LANDSAT I RESOLUTION OF 0 M). DATA FROM THIS
 

EXPERIMENT ARE HANDLED BY THE NASA DATA PROCESSING FACILITY, METEOSAT 1, ESA STAFF .....................
M------


GSFC, GREENBELT, MD, AND ARE MADE AVAILABLE TO APPROVED
 
INVESTIGATORS AND AGENCIES THROUGH ITS LANDSAT USERS SERVICES INVESTIGATION NAME- DATA COLLECTION PLATFORM CDCP)
 
SECTION. ALL OTHER INTERESTED INDIVIDUALS CAN OBTAIN DATA
 
THROUGH THE EARTH RESOURCES DATA CENTER. DEPARTMENT OF THE NSSDC ID- 77-ICSA-02 INVESTIGATIVE PROGRAM
 
INTERIOR. SIOUX FALLS. SD. APPLICATIONS
 

. ***** METEOSAT INVESTIGATION DISCIPLINE(S) 
METEOROLOGY
 

SPACECRAFT COMMON NAME- METEOSAT I PERSONNEL
 
ALTERNATE NAMES- METEOROLOGICAL SAT-A, METOSAT PI - ESA STAFF ESA-ESTEC
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BRIEF DESCRIPTION BRIEF DESCRIPTION
 
THE DATA COLLECTION PLATFORM IS DESIGNED TO (1) 

DISSEMINATE IPAGE DATA TO USER STATIONS. EQ) COLLECT DATA FROM 
VARIOUS EAtTHBASED PLATFORMS. AND (3) P-OVIDE FOR A 
SPACE-TO-SPACE RELAY FOR DATA FORM POLAR-ORBITING SATELLITES. 

THIS EXPERIMENT IS SIMILAR TO THE METEOROLOGICAL DATA 

COLLECTION AND TRANSMISSION SYSTEM (WEFAX) FLOWN ON SMS 11 SMS 
2. AND GOES SERIES SPACECRAFT. THIS EXPERIMENT OPERATES ON 
S-SAND FREQUENCIES FOR WEFAX TYPE TRANSMISSIONS AND UHF FOR 
DATA COLLECTION PLATFORM REPORT AND INTERROGATION. 

...... ****** NIMBUS 4 * ********** 

SPACECRAFT COMMON NAME- NIMBUS 4 

ALTERNATE NAMES- NIMBUS-D. PL-701E 


04362 


NSSDC ID- 70-025A 


LAUNCH DATE- 04/08f70 WEIGHT- 620. RE 

LAUNCH SITE- VANDENBERG AFB, UNITED STATES 

LAUNCH VEHICLE- THOR 


SPONSORING COUNTRY/AGENCY 


UNITED STATES NASA-OSTA 


INITIAL ORBIT PARAMETERS 

ORBIT TYPE- GEOCENTRIC EPOCH DATE- 04/09/70 

ORBIT PERIOD- 107.Z MIN INCLINATION- 10.114 bEG 


PERIAPSIS- 1092. KM ALT APOAPSIS- 1108. RM ALT 


PERSONNEL 

NG - D.P. BROOME NASA HEADOUARTERS 

SC - P.A. SCHIFFER NASA HEADQUARTERS 


PH - R.K. BROWNING NASA-6SEG 

PS - J.S. THEON NASA-GSFC 


BRIEF DESCRIPTION .
 
NIMBUS 4, THE FOURTH IN A SERIES OF SECOND-GENERATION 

METEOROLOGICAL R AND D SATELLITES, WAS DESIGNED TO SERVE AS A 
STABILIZED, EARTH-ORIENTED PLATFORM FOR THE TESTING OF ADVANCED 
METEOROLOGICAL SENSOR SYSTEMS AND COLLECTIR6 IETEROLOGICAL 
DATA. THE POLAR-ORBITING SPACECRAFT CONSISTED OF THREE MAJOR 


STRUCTURES -- (1) A RING-SHAPED SENSOR MOUNT. (2) SOLAR 


PADDLES. AND (3) THE CONTROL SYSTEM HOUSING. THE SOLAR PADDLES
 
AND THE CONTROL SYSTEM CONNECTED TO THE SENSOR MOUNT BY A TRUSS 


STRUCTURE. GIVING THE SATELLITE THE APPEARANCE OF AN OCEAN
 
BUOY. AIRBUS 4 WAS NEARLY 3.7-N TALL, 1.45 N IN DIAMETER AT 

THE BASE. AND ABOUT 3 M ACROSS WITH SOLAR PADDLES EXTENDED. 

THE TORUS-SHAPED SENSOR MOUNT. WHICH FORMED THE SATELLITE BASE. 

HOUSED THE ELECTRONICS EQUIPMENT AND BATTERY MODULES. THE
 

LOWER SURFACE OF THE TORUS RING PROVIDED MOUNTING SPACE fOR 


SENSORS AND TELEMETRY ANTENNAS. AN H-FRAME STRUCTURE MOUNTED 

WITHIN THE CENTER OF THE TORUS PROVIDED SUPPORT FOR THE LARGER
 

EXPERIMENTS AND TAPE RECORDERS. MOUNTED ON'THE CONTROL SYSTEM 

HOUSING. WHICH WAS ON TOP OF THE SPACECRAFT, WERE SUN SENSORS, 


HORIZON SCANNERS, GAS NOZZLES FOR ATTITUDE CONTROL, AND A 

COMMAND ANTENNA. USE OF AN ADVANCED ATTITUDE CONTROL SUBSYSTEM 


PERMITTED THE SPACECRAFT'$ ORIENTATION TO BE CONTRO4IED TO
 
WITHIN PLUS OR MINUS I DEG FOR ALL THREE AXES (PITCH. ROLL, AND 

YAW). PRIMARY EXPERIMENTS CONSISTED OF (I) AN IMAGE DISSECTOR 

CAMERA SYSTEM (IDES) FOR PROVIDING DAYTIME CLOUDCOVER PICTURES 
BOTH IN REAL-TIME AND RECORDED MODES, (2) A 


TEMPERATURE-HUMIDITY INFRARED RADIOMETER (THIR) FOR MEASURING 
DAYTIME AND NIGHTTIME SURFACE AND CLOUDTOP TEMPERATURES AS WELL
 

AS THE WATER VAPOR CONTENT OF THE UPPER ATMOSPHERE, (3) AM 

INFRARED INTERFEROMETEIR SPECTROMETER CIRIS) FOR MEASURING THE 


EMISSION SPECTRA OF THE EARTHIATMOSPHERE SYSTEM. (4) A 

SATELLITE INFRARED SPECTROMETER (SIRS) FOR DETERMINING THE 


VERTICAL PROFILES OF TEMPERATURE AND WATER VAPOR IN THE 

ATMOSPHERE. (5) A MONITOR OF ULTkAVIOLET SOLAR ENERGY (MUSE) 

FOR DETECTING SOLAR UV RADIATION, (6) A BACKSCATTER ULTRAVIOLET 

(BUY) FOR MONITORING THE VERTICAL DISTRIBUTION AND TOTAL AMOUNT 

OF ATMOSPHERIC OZONE ON A GLOBAL SCALE. C) A FILTER HEDGE 
SPECTROMETER (FWS) FOR ACCURATE MEASUREMENT OF IN RADIANCE AS A 


FUNCTION OF WAVELENGTH FROM THE EARTH/ATHOSPHERE SYSTEM. CIS A 


SELECTIVE CHOPPER RADIOMETER (SCR) FOR DETERMINING TIE 

TEMPERATURES OF SIX SUCCESSIVE 10-KM LAYERS IN THE ATMOSPHERE 

FROM ABSORPTION MEASUREMENTS IN THE 15-MICROMETER CI2 BAND,. AND 


(9) AN INTERROGATION. RECORDING, AND LOCATION SYSTEM (IRLS) FOR 

LOCATING, INTERROGATING. RECORDING, AND RETRANSMITTING 

METEOROLOGICAL AND GEOPHYSICAL DATA FROM REMOTE COLLECTION 

STATIONS. 


------- NIMBUS 4, HEATH ---------------


INVESTIGATION FAME- BACRSCATTER ULTRAVIOLET (BUV) 

SPECTROMETER 


USSDC ID- ?0-025A-OS INVESTIGATIVE PROGRAM 

CODE EB 


INVESTIGATION DISCIPLINE(S) 

ATMOSPHERIC PHYSICS 


PERSONNEL 
PI - D.F HEATH NASA-GS$C 
01 - J.V. DAVE IBM CORPORATION 
01 - A.I. KRUEGER HASA-GSFC 

OF - C.L, RATEER ENVIRONMENT CANADA 


THE NIMBUS 4 BACKSCATTiR ULTRAVIOLET (BUy) SPECTROMETER 

EXPERIMENT WAS DESIGNED TO MONITOR THE VERTICAL DISTRIBUTION 
AND TOTAL AMOUNT OF ATMOSPHERIC OZONE ON A GLOBAL SCALE BY 
MEASURING THE INTENSITY OF UV RADIATION BACKSCATTERED BY THE 
EARTFIATMOSPERE SYSTEM DURING DAY AND NIGHT IN THE 2SOC- TO 

3430-A SPECTRAL BAND- THE PRIMARY INSTRUMENTATION CONSISTED OF 
A DOUBLE MOMOCKROMATOR CONTAINING ALL REFLECTIVE OPTICS AND A 
PHOTOMULTIPLIER DETECTOR. THE DOUBLE MONOCHROMATOR WAS COMPOSED 
OF TWO FASTIE-EBERT TYPE MONOCNROKATORS IN TANDEM. EACH 
MONOCHROMATOR HAD A o- BY 64-PM GRATING 6ITH 24-C LINES PER 

MR LIGHT FROM A O.CS-STER SOLID ANGLE (SUETENDING 
APPROXIMATELY A 222-KM-SQUARE AREA ON THE EARTH'S SURFACE FROM 
A SATELLITE HEIGHT OF APPROXIMATELY 1100 KM) ENTERED THE 

NAIR-POIMTING INSTRUMENT THROUGH A DEPOLARIZING FILTER. A
 
MDTOR-DRIVEN CAM STEP ROTATED THE GRATINGS TO MONITOR THE
 
INTENSITY OF 12 OZONE ABSORPTION WAVELENGTHS. THE DETECTOR WAS
 
A PHOTOMULTIPLIER TUBE. FOR BACKGROUND READINGS. A FILTER
 

PHOTOMETER MEASURED THE REFLECTED UV RADIATION IN AN OZONE FREE 
ABSORPTION AREA NEAR 3800 A. SIGNALS FROM BOTH UJ1TS WERE READ 

BY SEPARATE RANGE-SWITCHING ELECTROMETERS WITH SEVEN RANGES. 
THE BUy EXPERIMENT CYCLE REQUIRED 6144 S. EACH CYCLE, IN TURN. 
WAS DIVIDED INTO*192 BUy FRAMES OF 32-S DURATIOn. CALIBRATION 

BY ONBOARD LIGHT SOURCES WAS PERFORMED IN 26 OF TIE 192 FRAMES. 

THE OTHER FRAMES WERE USED FOR EXPERIMENTAL DATA. DURING EACH 
OF THESE DATA FRAMES, THE MONOCHROMATOR MEASURED THE INTENSITY 
OF THE UV RADIATION IN EACH OF THE 12 WAVELENGTH BANDS WHILE 
THE PHOTOMETER MEASURED THE UV INTENSITY IN A SINGLE WAVELENGTH 

BAND. THE DWELL TIME AT EACH WAVELENGTH WAS 1.8 S. AND, DURING 
THIS INTERVAL, FOUR ANALOG UlV INTENSITY MEASUREMENTS WERE TAKEN 

AT 400-MS INTERVALS IN ADDITION TO AN INTEGRATED PULSE COUNT 
MEASUREMENT OF THE UV INTENSITY AND ENERGETIC PARTICLE FLUX. 

ONCE EACH ORBIT. THE FIELD OF VIEW WAS CHANGED TO MONITOR THE 
SUN OR MOON DIRECTLY. THE MEASUREMENT RANGE OF THE SIGNAL 
CURRENT WAS FROM 0.2 TO 300C MICROAMPS. THE VERTICAL 

DISTRIBUTION OF OZONE WAS OBTAINED BY MATHEMATICAL INVERSION 
TECHNIQUES. FOR A COMPLETE DESCRIPTION OF THE BUV EYPERIMENT,
 
SEE SECTION 7 IN 'THE NIMBUS IV USER'S GUIDE.'
 

* . *********IMBUS
 

SPACECRAFT COMMON NAME- NIMBUS
 
ALTERNATE NAMES- NIBUS-E. PL-721B
 

bo305
 

NSODC ID- 72-097A
 

LAUNCH DATE- 1I211/72 WEIGHT- 77n. KG
 
LAUNCH SITE- VANDENBERG AFO. UNITED STATES
 
LAUNCH VEHICLE- DELTA
 

SPONSORING COUNTRY/AGENCY
 

UNITED STATES NASA-OSTA
 

INITIAL ORBIT PARAMETERS
 
ORBIT TYPE- GEOCENTRIC EPOCH DATE- 12/11/72
 

ORBIT PERIOD- 107.2 MIN INCLINATION- 99-9 DEG
 

PERIAPSIS- 1089. KM ALT APOAPSIS- 1101. KM ALT
 

PERSONNEL
 

MG - D.R. BROOME NASA HEADQUARTERS
 

SC - R.A. SCHIFFER NASA HEADQUARTERS
 
PM - RK. BROWNING NASA-GSFC
 
PS - J.S. THEON NASA-GSFC
 

BRIEF DESCRIPTION 
THE NIMBUS 5 AND B SATELLITE WAS DESIGNED TO SERVE AS A 

STABILIZED, EARTH-ORIENTED PLATFORM FOR THE TESTING OF ADVANCED 
METEOROLOGICAL SENSOR SYSTEPS AND COLLECTING METEOROLOGICAL AND 

GEOLOGICAL DATA ON A GLOBAL SCALE. THE POLAR-ORBITING 
SPACECRAFT CONSISTgD OF THREE MAJOR STRUCTURES -- (1) A HOLLOW 
RING-SHAPEB SENSOR MOUNT, (2) SOLAR PADDLES, AND () A CONTROL 
SYSTEM HOUSING. THE SOLAR PADDLES AND CONTROL SYSTEM HOUSING 
WERE CONNECTED TO THE SENSOR MOUNT BY A TRUSS STRUCTURE. GIVING 
THE SATELLITE THE APPEARANCE OF kl OCEAN BUOY. NIMBUS 5 WAS 

NEARLY 3.7 A TALL. 1.5 N IN DIAMETER AT TnF BASE. AND ABOUT 3 H 

WIDE WITH SOLAR PADDLES EXTENDED. THE TORUS-SHAPEO SENSOR 
MOUNT, WHICH FORMED THE SATELLITE BASE. HOUSED THE ELECTRONICS 
EQUIPMENT AND BATTERY PODULES. THE LOWER SURFACE OF THE TORUS 
PROVIDED MOUNTING SPACE FOR SENSORS AND ANTENNAS. A BOX-SEAM 
STRUCTURE MOUNTED VITHIN THE CENTER OF THE TORUS PROVIDED 
SUPPORT FOR THE LARGER SENSOR EXPERIMENTS. MOUNTED Ol THE 
CONTROL SYSTEM HOUSING. WHICH WAS LOCATED ON TOP OF THE 
SPACECRAFT. WERE SUN SENSORS. HORIZON SCANNERS, AND A COMMAND 
ANTENNA. AN ADVANCED ATTITUDE CONTROL SYSTEM PERIITTED THE 
SPACECRAFT ORIENTATION TO BE CONTROLLED TO WITHIN PLUS OR VINUS 
I DEG IN ALL THREE AXES. PRIMARY EXPERIMENTS INCLUDED (1) A 
TEMPERATURE/RUMIDITY INFRARED RADIOMETER (THIN) FOR MEASURING
 
DAY AND NIGHT SURFACE AND CLOUOTOP TEMPERATURES. AS WELL AS THE
 

WATER VAPOR CONTENT OF THE UPPER ATMOSPHERE. (2) AN
 
ELECTRICALLY SCANNIIG MICROWAVE RADIOMETER CESMR) FOR MAPPING
 
THE THERMAL RADIATION FROM THE EARTH'S SURFACE AND ATMOSPHERE,
 

(3) AN INFRARED TEMPERATURE PROFILE RADIOMETER (ITPR) FOR
 
OBTAINING VERTICAL PROFILES OF TEMPERATURE AND HOISTURE, (4) A
 
MICROWAVE SPECTROMETER (NEMS) FOR DETERMINING TROPOSPHERIC
 

TEMPERATURE PROFILES. ATMOSPHERIC WATER VAPOR ABUNDANCESt AND
 
CLOUD LIQUID WATER CONTENTS. (5) A SELECTIVE CHOPPER RADIOMETER
 
(SCR) FOR OBSERVING THE GLOBAL TEMPERATURE STRUCTURE Of THE
 
ATMOSPHERE. AND (6) A SURFACE COMPOSI ION MAPPING RADIOMETER
 

(SCMR) FOR MEASURING THE DIFFERENCES IN THE THERMAL EMISSION
 

CHARACTERISTICS OF THE EARTH'S SURFACE.
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------- NIMBUS 5, HOUGHTON ----------------------------- 90-M RADIOMETER ANTENNA SYSTEM. bEPLOYEb AFTER LAUNCH, SCANNED 
THE EARTH SUCCESSIVELY AT VARIOUS ANGLES IN A PLANE 

INVESTIGATION NAME- SELECTIVE CHOPPER RADIOMETER (SCR) 


NSSDC ID- 72-097A-32 INVESTIGATIVE PROGRAM 

CODE Es/CO-OP 


INVESTIGATION DISCIPLINE(S) 

ATMOSPHERIC PHYSICS 

METEOROLOGY 


PERSONNEL 

PI - J.T. HOUGHTON OXFORD U 

O1 - S.D. SMITH READING U
 

URIEF DESCRIPTION 
THE NIMBUS 5 SELECTIVE CHOPPER RADIOMETER (SCR) WAS 

DESIGNED TO (1) OBSERVE THE GLOBAL TEMPERATURE STRUCTURE OF THE 

ATMOSPHERE UP DO 50 AM IN ALTITUDE. (2) MAKE SUPPORTING 

ObSERVATIONS OF WATER VAPOR DISTRIBUTION, AND () DETERMINE THE
 

DENSITY OF ICE PARTICLES IN CIRRUS CLOUDS. TO ACCOMPLISH THESE 

OBJECTIVES, IRE SCR MEASURED EMITTED RADIATION IN 16 SPECTRAL
 

INTERVALS SEPARATED INTO THE FOLLOWING FOUR GROUPS -- (1) FOUR 


CC2 CHANNELS DFTWEEN 13.8 AND 14.8 MICROMETERS (2) AN IR WINDOW 

CHANNEL AT 11.1 MICROMETERS AND A WATER VAPOR CHANNEL AT 18.6 


MICROMETERS, (3) TWO CHANNELS AT 49.5 AND 133.3 MICROMETERS,
 

AND (4) 2.-N. 2.59. 2.65, AND 3.5 MICROMETERS. FROM AN AVERAGE 

SATELLITE ALTITUDE OF 1120 KM. THE RADIOMETER VIEWED A 48-KM 


CIRCLE G.l THE EARTH'S SURFACE WITH A GROUND RESOLUTION OF ABOUT
 
PLUS OR MINUS i bEG C. A SIELAR EXPERIMENT WAS FLOWN ON 


AIIBUS 4. 


-------5, STAELIN---------------NIMBUS 


INVESTIGATION NAME- NIMBUS S MICROWAVE SPECTROMETER (CIERS) 

N5SDC ID- 72-097A-03 INVESTIGATIVE PROGRAM 


CODE EE 


INVESTIGATION DISCIPLINE(S)
 
EARTH RESOURCES SURVEY 


ATMOSPHERIC PHYSICS 

METEOROLOGY 


PERSONNEL M 

p1 - D.. STAELIN MASS INST OF TECH 
01 - F.T. BAMATH NASA-JPL 

O - N.E. GAUT ENVIRON RES t ECH INC 

OR - P. THADDEUS NASA-GISS 


OS - .. B. LENOIR NASAJSC 


BRIEF DESCRIPTION 

THE NIMBUS 5 MICROWAVE SPECTROMETER (NElS) WAS DESIGNED 


PRIMARILY TO DEMONSTRATE THE CAPABILITIES AND LIMITATIORS OF 


MICROWAVE SENSORS FOR MEASURING TROPOSPHERIC TEMPERATURE 

PROFILES. WATER VAPOR ABUNDANCES, CLOUD LIQUID WATER CONTENT. 
AND EARTH SURFACE TEMPERATURES. A SECONDARY PURPOSE HAS TO 
OBTAIN SUCH DATA FOR WEATHER PREDICTION PURPOSES. THE NEMS 

COULD CONTINUOUSLY MONITOR EMITTED THERMAL 'RADIATION AT 
WAVELENGTHS OF 11.1, 9.55, 5.58, 5,46. AND 5.10 DR. THE THREE 

CHANNELS PEAR THE 5-MN OXYGEN ABSORPTION BAND WERE USED 

PRIMARILY TO DETERMINE THE ATMOSPHERIC TEMPERATURE PROFILE. 


NEMS WOULD PROVIDE MEASUREMENTS FOR USE IN DERIVING TEMPERATURE 


PROFILES EVEN IN CLOUDCOVER CONDITIONS THAT NORMALLY RESTRICT 


THE USEFULNESS OF CONVENTIONAL IR DATA IN SUCH SITUATIONS. THE 


TWO WATCR VAPOR CHANNELS HEAR 10 MM PERMITTED THE WATER VAPOR 


AND CLOUD LIQUID WATER CONTENT OVER OCEANS TO BE ESTIMATED AND 


ALSO YIELDED AN ESTIMATED TEMPERATURE ONCE THE SURFACE 


EMISSIVITY HAD BEEN CALIBRATED BY COMPARISON WITH DIRECT 


MEASUREMENTS. THE THREE OXYGEN CHANNELS SHARED A COMMON SIGNAL 


AND REFERENCE ANTENNA. BOTH WATER VAPOR CHANNELS HAD THEIR OWN 


SIGNAL AND REFERENCE ANTENNAS. FROM AN AVERAGE SATELLITE HEIGHT 


OF 1100 KM. THE NERS VIEWED A 1UO-KI DIAMETER CIRCLE ON THE 


EARTH'S SURFACE. HEMS DATA ERE RECORDED ON MAGNETIC TAPE FOR 

SUBSEQUENT PLAYBACK TO A GROUND ACQUISITION STATION. 

NIMBUS------- WILHEIT,
S JR------------

INVESTIGATION NAME- ELECTRICALLY SCANNING MICROWAVE
 
RADIOMETER (ESMR) 


NSSDC ID- 72-097A-04 INVESTIGATIVE PROGRAM
 
CODE ED 


INVESTIGATION DISCIPLINE(S) 

ATMOSPHERIC PHYSICS
 

METEOROLOGY 


PERSONNEL 

-


PI - T.T. WILHIT, JR, NASA GSFC 


00 - P. CLOERSEN NASA-GSFI 

BRIEF DESCRIPTION
 
THE 'PRIMARY OdJECTIVES OF THE NIMBUS 5 ELECTRICALLY 


SCANNING MICROWAVE RADIOMETER (ESMR) WERE (1) TO DERIVE THE 


LIGUIR WATER CONTENT OF CLOUDS FROM BRIGHTNESS TEMPERATURES 

OVER OCEANS, (2) TO OBSERVE DIFFERENCES BETWEEN SEA ICE AND THE 


CPEN SEA OVER THE POLAR CAPS, AND (3) TO TEST THE FEASIBILITY 


OF INFERRING SURFACE COMPOSITION AND SOIL PrOISTURF. TO 


ACCOMPLISH THESE OBJECTIVES, THE ESMR WAS CAPABLE OF CONTINUOUS 


GLOBAL MAPPING OF THE T.$5-CM (19.36 GHZ) RADIO THERMAL 


(MICROWAVE) RADIATION EMITTED BY THE EARTH/ATHOSPHERE SYSTEM 


AND COULD FUNCTION EVFN IN THE PRESENCE OF CLOUD CONDITIONS 


THAT BLOCK CONVENIONAL SATELLITE INFRARED SENSORS. A 90- IT 


PERPENDICULAR TO THE SPACECRAFT ORBITAL TRACK PRODUCING A 
BRIGHTNESS TEMPERATURE MAP OF THE SURFACE OF THE EARTH AND ITS 

ATMOSPHERE. THE SCANNING PROCESS WAS CONTROLLED BY A COMPUTER 
ON BOARD AND CONSISTED OF 70 SYMMETRICALLY DISTRIBUTED 

INDEPENDENT SCAN SPOTS EXTENDING 50 BEG TO EITHER SIDE OF 

NADIR. ANGULAR SEPARATION OF THE SCAN SPOTS ALLOWED FOR AN 8.5 
PERCENT OVERLAP BETWEEN VIEW POSITIONS. FROM A MEAN ORBITAL 
HEIGHT OF 110 AM, THE RADIOMETER HAD AN ACCURACY OF ABOUT PLUS 
OR MINUS I DEG C WITH A SPATIAL RESOLUTIO OF ABOUT 25 KR. THE 

ESMR DATA WERE STORED ON MAGNETIC TAPE FOR TRANSMISSION TO 

GROUND ACQUISITION STATIONS. 

............. . NIMBUS
 

SPACECRAFT COMMON NAVE- NIMBUS 6
 

ALTERNATE NAMES- PL-7310, fHIIOUS-F
 

NSSDC IO- 75-0SZA
 

LAUNCH DATE- 06/12/75 WEIGHT- 585. KG
 

LAUNCH SITE- VANDENBERG AFS UNITED STATES
 
LAUNCH VEHICLE- DELTA
 

SPONSORING COUNTRYIAGENCY
 
UNITED STATES NASA-OSTA
 

INITIAL ORBIT PARAMETERS
 

ORBIT TYPE- GEOCENTRIC EPOCH DATE- 05/12/75
 
ORBIT PERIOD- 1OY.3 MIN INCLINATION- 100. DEG
 

PERIAPSIS- 1093.00 KM ALT APOAPSIS- 11C1.00 AM ALT
 

PERSONNEL
 
MG - D.g. ROOIE NASA HEADQUARTERS
 
SC - R.A. SCHIFFER . NASA HEADQUARTERS
 

PM - R.K. BROWNING NASA-GSFC
 
PS - J.S. THEON NASA-GSFC
 

BRIEF DESCRIPTION
 

THE NIMBUS 6 B AND A SATELLITE SERVED AS A STABILIZED, 
EARTH-ORIENTED PLATFORM FOR TESTING ADVANCED SYSTEMS FOR 

SENSING AND COLLECTING METEOROLOGICAL DATA ON A GLOBAL SCALE. 

THE POLAR-ORBITIHG SPACECRAFT CONSISTED OF THREE MAJOR 

STRUCTURES -- (1) A HOLLOW TORUS-SHAPEO SENSOR MOUNT. K2) SOLAR
 
PADDLES. AND (3) A EOHTROL ROUSING UNIT CONNECTED TO THE SENSOR
 
MOUNT BY A TRIPOD TRUSS STRUCTURE. CONFIGURED SOMEWHAT LIKE AN
 

OCEAN BUOY, NIMBUS 6 WAS NEARLY 3.7 M TALL, 1.5 M IN DIAMETER
 

AT THE BASE. AND ABOUT 3 M WIDE WITH SOLAR PADDLES EXTENDED.
 

THE SENSOR MOUNT THAT FORMED THE SATELLITE BASE HOUSED THE
 

ELECTRONICS EQUIPMENT AND BATTERY MODULES. THE LOWER SURFACE
 

OF THE TORUS PROVIDED MOUNTING SPACE FOR SENSORS AND ANTENNAS.
 

A BOX-BEAM STRUCTURE MOUNTED WITHIN THE CENTER OF THE TORUS
 

SUPPORTED THE LARGER SENSOR EXPERIMENTS. MOUNTED ON THE
 

CONTROL HOUSING UNIT. WHICH WAS LOCATED ON TOP OF THE
 
SPACECRAFT. WERE SUN SENSORS. HORION SCANNERS. AND A COMMAND
 

ANTENNA. AM ADVANCED ATTITUDE CONTROL SYSTEM PERMITTED THE
 

SPACECRAFT'S ORIENTATION TO BE CONTROLLED TO WITHIN PLUS OR
 
MINUS I DEG IN ALL THREE AXES (PITCH, ROLL. AND YAW). THE NINE
 

EXPERIMENTS SELECTED FOR NIMBUS 6 ARE THE C) EARTH RADIATION
 

BUDGET (ERB), (2) ELECTRICALLY SCANNING MICROWAVE RADIOMETER
 

ESNR). (3) HIGH-RESOLUTION INFRARED RADIATION SOUNDER (HIRS).
 

(4) LIMB RADOANCE INVERSION RADIOMETER (LAIR), (5) PRESSURE
 

MODULATED RADIOMETER iPMR), (6) SCANNING MICROWAVE SPECTROMETER
 

(SCAMS). (7) TEMPERAIUREIHUMIDITY INFRARED RADIOMETER (THIR).
 

() SATELLITE TRACKING AND DATA RELAY EXPERIMENT. AND (9)
 

TROPICAL WIND ENERGY CONVERSION AND REFERENCE LEVEL EXPERIMENT
 

(TWERLE). THIS COMPLEMENT OF ADVANCED SENSORS IS CAPABLE OF
 

(1) MAPPING TROPOSPHERIC TEMPERATURE. WATER VAPOR ABUNDANCE.
 

AND CLOUD WATER CONTENT, C2) PROVIDING VERTICAL PROFILES OF
 

TEMPERATURE OZONE, AND WATER VAPOR, (3) TRANSMITTING REAL-TIME
 

DATA TO A GEOSTATIONARY SPACECRAFT CATS 6), AND (4) YIELDING
 

DATA ON THE EARTH'S RADIATION BUDGET.
 

------- NIMBUS-6,-H-U-HTON------------------NIMBUSHOUGHTON6, 

INVESTIGATION NARE- PRESSURE-MODULATED RADIOMETER CPMR)
 

ISSDC IO- 75-052A-G9 INVESTIGATIVE PROGRAM
 
CODE EB/CO-OP
 

INVESTIGATION DISCIPLINE(S)
 
ATMOSPHERIC PHYSICS
 
METEOROLOGY
 

PERSONNEL
 
AI - J.T. HOUGHTON OXFORD U
 

01 - C.D. RODGERS OXFORD U
 

01 E.J. WILLIAMSON CLARENDON LAB
 

01 - G.D. PESKETT CLARENDON LAB
 
OR - P. CURTIS OXFORD U
 

BRIEF DESCRIPTION
 
THE NIMBUS 6 PRESSURE MODULATED RADIOMETER (PMR)
 

EXPERIMENT TOOK RADIOMETRIC MEASUREMENTS IN THE 15-NICROETER
 
CO BAND AT ALTITUDES BETWEEN 45 AND 70 KH ON A GLOBAL SCALE.
 

BY APPROPRIATE MATHEMATICAL RETRIEVAL METHODS. THE TEMPERATURE
 

STRUCTURE OF THE UPPER STRATOSPHERE AND LOWER MESOSPHERE WERE
 

THEN DEDUCED. TIHE PRESSURE MODULATION TECHNIQUE PERHITTFD THE
 

EXTENSION OF SELECTIVE CHOPPING TECHNIQUES TO HIGHER ALTITUDES
 

WHERE THE PRESSURE-BROADENED EMISSION LINES IN THE
 

15-MICROMETER C02 BAND BECAME SO NARROW THAT CONVENTIONAL
 

SPECTROMETERS AND INTERFEROMETERS HAD INSUFFICIFNT SPECTRAL
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RESOLUTION. IN ADDITION -TO PRESSURE SCANNING (IN DISCRETE URIE F DESCRIPTION
 
STEPS). THE RADIOMETER ALSO EMPLOYED DOPPLER SCANNING 'ALONG THE THE NIMBUS 6 EARTH RADIATION BUDGET CER8) EXPERIMENT
 
DIRECTION OF FLIGHT. THE PMR COMPRISED TWO SIMIAR RADIOMETER MEASURED REFLECTED AND 
EMITTED TERRESTRIAL RADIATION FLUXES IN
 
CHANNELS, EACH CONSISTING OF A PLANE SCANNING MIRROR, REFERENCE CONJUNCTION WITH SOLAR RADIATION. THE RESULTS WERE USED (1) TO
 
BLACKBODY. PRESSURE MODULATOR CELL, AND DETECTOR ASSEMBLY. THE DETERMINE 
 THE EARTH RADIATION BUDGET. (2) TO DETERMINE THE
 
PLANE MIRROR WAS GOLD-COATED AND MOUNTED 45 A 90-DEG DISTRIBUTION TERRESTRIAL FOR
AT DIG ON ANGULAR OF RADIATION VARIOUS
 
STEPPING MOTOR SO THAT THE FIELD OF VIEW OF THE CHANNEL COULD METEOROLOGICAL AND GEOGRAPHIC REGIMES. AND (3) TO CORRELATE
 
BE DIRECTED TO SPACE OR TO THE INTERNAL REFERENCE BLACKBODY FOR MEASUREMENTS MADE USING IDENTICAL BUT INDEPENDENT CHANNELS
 
INFLIGHT RANGE AND ZERO CALIBRATION. THE MOTOR WAS MOUNTED ON CALIBRATED TO THE SAME STANDARD. INCOMING SOLAR RADIATION FROM
 
A PAIR OF FLEXIBLE THAT TEE MIRROR CAN BE C.2 50 WAS
PIVOTS SO ROTATED TO MICROMETERS NORMALLY MONITORED IN 10 SPECTRAL
 
THROUGH PLUS OR MINUS 7-1/2 DEG FROM ITS REST POSITION TO GIVE INTERVALS SEVERAL TIDES EACH bAY AND EVERY ORBIT DURING PERIC)S
 
THE REQIRED DOPPLER SCAN. MAJOR COMPONENTS IN THE PRESSURE OF SOLAR 
 ACTIVITY. TERRESTRIAL RADIATION MEASUREMENTS WERE
 
MODULATOR CELL WERE A MOVABLE PISTON, A DIAPHRAGM, AND A TAKEN CONTIDUOUSLY IN THE 0.2 AND 4 MICROMETER. 0.7 TO I
 
MAGNETIC DRIVE COIL. THE DETECTOR ASSEMBLY CONSISTED OF A MICROMETER, AND 4 TO 59 MICROMETER INTERVALS. THE MEASUREMENTS
 
FIELD LENS, A CONDENSING LIGHT PIPE. ANV A PYROELECTRIC FLAKE WERE TAKEN IN TWO WAYS. FOUR CHANNELS, USING WIDE-XGLE OPTICS
 
BOLOMETER. EACH RADIOMETER HAD A FIELD OF VIEW THAT WAS 20-DEG (133.3-DEG FIELD OF VIEW), MEASURED THE TOTAL OUTGOING
 
WHOLE ANGLE ACROSS THE SPACECRAFT'S LINE OF FLIGHT AND 40-DEG RADIATION INTEGRATED OVER THE ENTIRE EARTH DISK. 
 THE SECOND
 
WHOLE ANGLE TO LINE FLIGHT. REDUCED OF WAS FOR
PARALLEL THE OF THE SET MEASUREMENTS OBTAINED EIGHT HIGH-RESOLUTION 
TEMPERATURE VALUES WERE WITHIN PLUS OR MINUS 2 K AT 65 KI AND SCANNING CHANNELS THAT MEASURED THE TERRESTRIAL RADIATION 
ABOUT PLUS OR MENUS 0-2 C NEAR 50 KM. EMENATING FROM RELATIVELY SMALL AREA OVER A RANGE OF VARIOUS 

ZENITH AND AZIMUTH ANGLES. THE MULTICHANEL RADIOMETER 
------- NIMBUS 6, JULIAN ------------------- EMPLOYED A 01-AXIAL SCANNING MECHANISM WHECH ENABLED 

MEASUREMENTS TO BE OBTAINED FROM THE FORWARD HORIZON TO THE AFT 
INVESTIGATION NAME- TROPICAL WIND ENERGY CONVERSION AND HORIZON IN A 64-$ INTERVAL. EACH AXIS Of THE SCANNING 

REFERENCE LEVEL EXPERIMENT (TWERLE) MECHANISM CONTAINED FOUR SHORTWAVE CHANNELS 0S.2 TO 4.0 
MICROMETER) AND FOUR LONGWAVE CHANNELS (4.O TO 5C MICROMETER) 

NSSDC ID- 75-052A-01 INVESTIGATIVE PROGRAM WITH 0.25- 5.14-DEC FIELD OF VIEW.A BY THE CHANNELS WERE 
CODE ER ORIENTED IN A DIRECTIONAL FAN TO COVER n DEG TO EACH SIDE OF 

THE ORBITAL PLANE. THE 64-S SCAN PERIOD ALLOl.ED All AREA TO BE 
IHVESTIGATION DISCIPLINE(S) 
 MEASURED FROM UP TO 17 DIFFERENT ANGLES AS THE SPACECRAFT
 
ATMOSPHERIC PHYSICS PASSED OVERHEAD.
 
.ETEOROLOGY
 

SNOAA*********
 
PERSONNEL
 

PI - P. JULIAN NATL CTR FOR ATHOS RES
 
01 - W.W. KELLOGG NATL CTR FOR ATHOS RES SPACECRAFT COMMON NAME- NOAA 4
 
01 - V.E. SUOMI U OF WISCONSIN ALTERNATE NAMES- IT&S-G, 07529
 
01 - C.R. LAUGHLIN NASA-GSFC
 
01 - R.L. TALLEY PROGRAM METHODS, INC NSSDC 1D- 7-CE9A
 
01 N.R. BANDEEN NASA-GSEC
 
01 - C.E. COTE NASA-GSFC LAUNCH DATE- 11/15174 WEIGHT- 339.7 KG 

LAUNCH SITE- VANDENBERG AFB. UNITED STATES
 
BRIEF DESCRIPTION 
 LAUNCH VEHICLE- DELTA
 

THE GOALS OF THE NIMBUS 6 TROPICAL WIND ENERGY CONVERSION
 
AND REFERENCE LEVEL EXPERIMENT (TWERLE) HERE CLOSELY ASSOCIATED SPONSORING COUNTRY/AGENCY
 
WITH THE OBJECTIVES OF GARP AND INCLUDED (1) MEASURING UPPER UNITED STATES NOAA-UESS
 
ATMOSPHERIC WINDS OVER REMOTE REGIONS. (2) STUDYING THE UNITED STATES NASA-OSTA
 
RELATIVE AIR MOTION ALONG ISOBARIC SURFACES TO DETERMINE THE
 
RATE OF CONVERSION OF ATMOSPHERIC POTENTIAL ENERGY INTO KINETIC INITIAL ORBIT PARAMETERS
 
ENERGY. AND (3) PROVIDING DIRECT MEASUREMENTS OF VARIOUS ORBIT TYPE- GEOCENTRIC EPOCH BATE- 11(10/74
 
METEOROLOGICAL PARAMETERS THAT CAN SERVE AS REFERENCE POINTS IN ORBIT PERIOD- 114.9 PIN 
 INCLINATION- 111.7 DE0
 
ADJUSTING INDIRECT TEMPERATURE SOUNDINGS MADE FROM SATELLITES- PERIAPSES- 1443.0 KM ALT APOAPSIS- 14570.0 KM ALT
 
THE EXPERIMENT CONSISTED OF TWO BASIC COMPONENTS -- (1)
 
APPROXIMATELY 300 CONSTANT LEVEL METEOROLOGICAL BALLOONS TO PERSONNEL
 
YIELD MEASUREMENTS OF WINDS, TEMPERATURE, AND PRESSURE IN THE MG - ?oL. (ABACY NASA HEADQUARTERS
 
TROPICS AND AT SOUTHERN HEMISPHERE MIDLATITUDES AT 150 MO PM - G.A. BRANCNFLOWER NASA-CSFC
 
(ABOUT 13.6-Kh ALTITUDE). AND (2) THE NIMBUS 6 RANDOM ACCESS - A. BUTERA
PM NOAA-HESS
 
MEASUREMENTS SYSTEM (RAMS) TO PROVIDE DATA COLLECTION AND PS - I.L. GOLDBERG NASA-GSFC
 
LOCATION DETERMINATIONS FROM THE BALLOONS. THE 3.SM--DIAM
 
POLYESTER-MYLAR BALLOONS WERE EQUIPPED WITH A TRANSMITTER BRIEF DESCRIPTION
 
PACKAGE. SOLAR POWER SUPPLY. ITOS-G WAS ONE A IMPROVED SATELLITES
DIGITIZER/MODULATOR, AND SENSORS. IN SERIES OF TIROS-P 

THE SENSORS CONSISTED OF A RADIO ALTIMETER-HAVING AN ACCURACY LAUNCHED WITH NEW METEOROLOGICAL SENSORS ON BOARD TO EXPAND THE
 
OF BETTER THAN PLUS OR MIUS 20 A, A DEAD THERMISTOR MONITORING OPERATIONAL CAPABILITY OF THE ITOS (NOAA) SYSTEM. THE PRIMARY
 
THE AMBIENT AIR TEMPERATURE TO AN ACCURACY OF PLUS OR MINUS 0.5 OBJeCTIVE OF THE ITOS-G METEOROLOGICAL SATELLITE WAS TO PROVIDE
 
DEG C, AND A PRESSURE SENSOR MEASURING THE IO-MB FLIGHT GLOBAL 
 DAYTIME AND NIGHTTIME DIRECT READOUT CLOUDCOVER DATA ON
 
ALTITUDE TO AN ACCURACY OF PLUS OR MINUS 0.5 MB. A MAGNETIC A DAILY BASIS. THE SUN-SYNCHRONOUS SPACECRAFT ALSO SUP-LIED 
CUTDOGN DEVICE WAS ALSO INCLUDED ON EACH BALLOON TO ELIMINATE GLOBAL ATMOSPHERIC TEMPERATURE SOUNDINGS AND VERY HIGH 
ANY ACCIDENTAL OVERFLIGHITS INTO REGIONS OF THE NORTHERN RESOLUTION INFRARED CLOODCOVER DATA OF IN EITHERSELECTED AREAS 
EHEMISPHERE NORTH OF 20 DEG N LATITUDE. THE RAMS ON BOARD THE A DIRECT READOUT OR A TAPE RECORDER MODE. A SECONDARY 
SPACECRAFT HAD NO COMMAND OR CONTROL CAPABILITY OVER THE OBJECTIVE WAS TO OBTAIN GLOBAL SOLAR PROTON DENSITY DATA ON A 
BALLOONS (THE BALLOONS WERE NOT INTERROGATED). IT MERELY ROUTIHE DAILY BASIS. THE PRIMARY SENSORS CONSISTED OF A VERY
 
DETECTED EACH BALLOON SIGNAL (401.2 MHZ) AND EXTRACTED THE HIGH RESOLUTION RADIOMETER (VHRR). A VERTICAL TEMPERATURE
 
CARRIER FREQUENCY. BALLOON IDENTIFICATION. AND SENSOR DATA. PROFILE RADIOMETER (VTPR), AND A SCANNING RADIOMETER (SR). THE
 
THIS INFORMATION, ALONG WITH TIME REFERENCES, WAS STORED IN VERR. VTPR. AND SR HERE MOUNTED ON THE SATELLITE BASEPLATE WITH
 
DIGITAL FORM FOR SUBSEQUENT RELAY TO A GROUND ACQUISITION THEIR OPTICAL AXES DIRECTED VERTICALLY EARTHWARD. THE NEARLY
 
STATION. THE BALLOON'S POSITION AND VELOCITY WERE DERIVED FROM CUBICAL SPACECRAFT MEASURED 1 BY 1 BY 1.Z H. THE SATELLITE WAS
 
THE RELATIVE MOTION BETWEEN THE PLATFORM AND THE SATELLITE By EQUIPPED WITH THREE CURVED SOLAR PANELS THAT WERE FOLDED DURING
 
MEASURING DOPPLER SHIFTS IN THE CARRIER SIGNAL RECEIVED FROM 
 LAUNCH AND DEPLOYED AFTER ORBIT WAS ACHIEVED. EACH PANEL
 
THE BALLOON. TWERLE WAS CAPABLE OF A LOCATION ACCURACY OF 5 AM MEASURED OVER 4.2M IN LENGTH WHEN UNFOLDED AND WAS COVERED WITH
 
AND A PLATFORM VELOCITY ACCURACY OF I M/S. 3423 SOLAR CELLS MEASURIRG 2 BY 2 CM. THE ITOS DYNAMICS AND
 

ATTITUDE CONTROL SYSTEM MAINTAINED DESIRED SPACECRAFT
 
------- NIMBUS 6, SMITH---------------------------------------- ORIENTATION THROUGH GYROSCOPIC INTO THE
PRINCIPLES INCORPORATED 


SATELLITE DESIGN. EARTH ORIENTATION OF THE SATELLITE BODY HAS 
INVESTIGATION NAME- EARTH RADIATION BUDGET (ERB) MAINTAINED BY TAKING ADVANTAGE OF THE PRECESSION INDUCED FROM A 

MOMENTUM FLYWHEEL SO.THAT THE SATELLITE BODY PRECESSION RATE OF 
NSSDC ID- 75-G52A-DS INVESTIGATIVE PROGRAM ONE REVOLUTION PER OBIT WILL PROVIDE THE DESIRED 'EARTH 

CODE ER LOOKING' ATTITUDE. MINOR ADJUSTMENTS IN ATTITUDE AND 
ORIENTATION WERE MADE BY MEANS OF MAGNETIC COILS AND PY VARYING 

INVESTIGATION DISCIPLINECS) THE SPEED OF THE MOMENTUM FLYWHEEL. 
EARTH RESOURCES SURVEY 
AT,4OSPHERIC PHYSICS ------- NOAA 4, NESS STAFF ---------------------
METEOROLOGY 

INVESTIGATION NAME- SCANNING RADIOMETER (SR)
 
PERSONNEL 

4

Pi - I.L. SMITH hOAA-INES RISOC ID- 7 -89A-02 INVESTIGATIVE PROGRAM
 
01 - A.J. DRUMMOND EPPLEY LA, INC OPERATIONAL WEATHER OBSERVATIONS
 
OR - I. RUFF NOAA-NESS
 
01 - J.R. HICKEY EPPLEY LAB. INC ENVESTIGATION DISCIPLINE(S)
 
OR - W.J. 
 SCNOLES EPPLEY LAM, INC ATMOSPHERIC PHYSICS

OR - D.T. HILLEARY NOAA-NESS METEOROLOGY
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PERSONNEL 
pN - NESS STAFF ROAA-IESS 

BRIEF 	DESCRIIGGN 

THE ITOS-G SCANNING RADIOMETER (SR) SUBSYSTEM CONSISTED 

OF TWO SCANNING RADIOMETERS, A DUAL SR PROCESSOR. AND TWO SR 
RECORDERS. THIS SUBSYSTEM PERMITTED THE DETERMINATION OF 
SURFACE TEMPERATURES OF THE GROIuND. THE SEA, OR CLOUD TOPS 
VIEWED BY THE RADEOMETER. THE RADIOMETER MEASURED REFLECTED 
RADIATION FROM THE EARTH/ATMOSPHERE SYSTEM IN THE 0.52- TO 

0.73-MICROPETER BAND DURING THE DAY AND EMITTED RADIATION FROM 

THE EARTH AND ITS ATMOSPHERE I4 THE 10.5- TO 12.S-MICRO$ETER, 

REGION DURING THE DAY AND NIGHT. UNLIKE A CAMERA, THE SR DID 

NOT TAKE A PICTURE, BUT INSTEAD FORMED AN IMAGE USING A 

CONTINUOUSLY ROTATING MIRROR. THE MIRROR SCANNED THE EARTH'S 

SURFACC PERPENOICULAR TO THE SATELLITE'S ORBITAL PATH AT A RATE 

OF 48 RPM. AS THE SATELLITE PROGRESSES ALONG ITS ORBITAL PATH, 

EACH 	 ROTATION Of THE MIRROR PROVIDED ONE SCAN LINE Of PICTURE. 

RADIATION COLLECTED BY THE MIRROR HAS PASSED THROUGH A BEAN 

SPLITTER AND SPECTRAL FILTER TO PRODUCE THE DESIRED SPECTRAL 

SEPARATION. UP TO TWO FULL ORBITS OF DATA (145 MIN) CAN BE 

STORED ON MAGNETIC TAPE FOR SUBSEQUENT TRANSMISSION (1697.5
 
MHZ) TO AN ACQUISTION STATION. THE DATA WERE ALSO TRANSMITTED 

IN REAL TIME TO LOCAL APT STATIONS. ONCE THE SIGNAL WAS 

RECEIVED BY THE GROUND STATION, A CONTINUOUS PICTURE WAS FORMED 
BY USING A FACSIMILE RECORDER WHOSE SCAN IS IN PHASE WITE THE 
SATELLTE'S FORWARD MOTION. FROM A PLANNED ALTITUDE OF 1460 
KIRR THE RADIOMETER HAD A GROUND RESOLUTION OF APPROXIMATELY 4 
KM AT NADIR AND WAS CAPABLE OF YIELDING RADIANCE TEMPERATURES 
BETWEEN 185 AND 330 K TO Al ACCURACY OR 44 AND -1 K, 
RFSPFCTIVELY. ALL OPERATIONAL DATA FROM THIS EXPERIMENT WERE 
HANDLED BY HOAR AND EVENTUALLY ARCHIVED AT THE NATIONAL
 

CLIMATIC CENTER, ASHVILLE, HORTH CAROLINA. IDENTICAL 

EXPERIMENTS WERE FLOWN OH ITOS-, -E, AND -F. 


NAOA-------WILLIAMS
4, ----------------

INVESTIGATION NAME- SOLAR PROTON MONITOR 


NSSDC ID- 74-C9A-01 INVESTIGATIVE PROGRAM 

OPERATIONAL ENVIRON. MONITORING 


INVESTIGATION PISCIPLINE(S) 

PARTICLES AND FIELDS 


PERSONNEL 
PI - D.J. WILLIAMS HOAA-ERL 

OI - H.H. SAUER NOAA-ERL 

BRIEF 	DESCRIPTION 

THIS EXPERIMENT CONTINUES THE ITOS SERIES OF JHU/APL 


EXPERI.ENTS, WHICH ARE ALL THE SAME THROUGH ITOS-F. THREE 

SOLID-STATE DETECTORS MONITOR THE OMNIDIRECTIONAL FLUXES Of
 
SOLAR PROTONS WITH ENERGIES ABOVE 10, 3). AND 60 MEW, 

RESPECTIVELY. TWO TELESCOPES CONSISTING OF SOLID-STATE
 
DETECTORS EACH MEASURE DIRECTIONAL FLUXES OF PROTONS BETWEEN 

1.27 REV AND 3.2 MEW (IN THREE INTERVALS), PROTONS BETWEEN 3.2 

AND 60 MEW. PROTONS ABOVE 60 MEW, AND ALPHA PARTICLES BETWEEN
 
12.5 AND 52 NEW. IN THE POLAR CAP REGION, WHICH IS OF THE 

GREATEST INTEREST, THE TELESCOPES VIEW PARALLEL TO, AND 

PERPENDICULAR TO, THE LOCAL MAGNETIC FIELD DIRECTION. AN
 
ADDITIONAL SOLID STATE DETECTOR pEASURES DIRECTIONAL FEUXES OF 

ELECTRONS OF ENERGIES GREATER THAN 140 REV. THIS DETECTOR 


LOOKS 14 A DIRECTION PERPENDICULAR TO THE ORBIT PLANE.
 

*..*.NOAA 


SPACECRAFT COMIMON. NAME* MORA 5 

ALIERNATF NAMES- ITOS-H. 19057 


NSSDC 	ID- 76-O77A 


LAUNCH DATE- I7/29176 

LAUNCH SITE- VANDENBERG AFB. 

LAUNCH VEHICLE- DELTA 


SPONSORING COUNTRYIAGECY 

UNITED STATES 

UNITED STATES 


INITIAL ORBIT PARAMEIERS 

ORBIT TYP GEOCENTRIC


E -

ORBIT PERIOD- 116.2 MIH 

PERIAPSIS- 153Z. KM ALT 


PERSONNEL 

MG - 9.L. GARGACZ 

PM - A. BUTERA 


p - G.-. BRANCNFLOWER 

PS - I.L. GOLDBERG 


eRIEF 	DESCRIPTION 


NORA S WAS ONE IN 

SATELLITES LAUNCHED WITH NEW 


WEIGHT- 336. KG 

UNITED STATES 


ROAA-NESS 

NASA-OSTA 


EPOCH DATE- 071017 

INCLINATION- 102.1 DEG 

APOAPSIS- 1520. KM ALT 


NASA HEADQUARTERS 

NOAA-NESS 


NASA-GSFC 

NASA-.SFC 


A SERIES OF IMPROVED TIROS-M TYPE
 
METEOROLOGICAL SENSORS ON BOARD TO 


EXPAND THE OPERATIONAL CAPABILITY OF THE ITOS (HOAA) SYSTEM.
 
THE PRIMARY OBJECTIVES OF THE NORA 5 (ITOS-H) METEOROLOGICAL 

SATELLITE WERE TO PROVIDE GLOBAL DAYTIME AND NIGHT TIME DIRECT 


READOUT CLOUDEDVER DATA ON A DAILY BASIS. THE SUN-SYNCHROOUS
 
SPACECRAFT WAS CAPABLE Of SUPPLYING GLOBAL ATMOSPHERIC 

TEMPERATURE SOUNDINGS AND VERY HIGH RESOLUTION INFRARED 

CLOUDCOVER DATA OF SELECTED AREAS IN EITHER A DIRECT READOUT OR
 
A TAPE RECORDER MODE A SECONDARY OBJECTIVE WAS TO OBTAIN
 
GLOBAL SOLAR PROTON DENSITY DATA ON A ROUTINE.DAILY BASIS. THE
 

PRIMARY SENSORS CONSISTED OF A VERY HIGH RESOLUTION RADIOMETER
 
EVHRR). A VERTICAL TEMPERATURE PROFILE RADIOMETER (VTPR), AND A
 
SCANNING RADIOMETER (SR). THE VHRR. VTPR. AND SR WERE MOUNTED
 
ON THE SATELLITE BASEPLATE WITH THEIR OPTICAL AXES DIRECTED
 
VERTICALLY EARTHWARD. THE NEARLY CUBICAL SPACECRAFT MEASURED 1
 
X 1 X 1.2 M. THE SATELLITE WAS EQUIPPED WITH THREE CURVED
 
SOLAR PANELS THAT WERE FOLDED DURING LAUNCH AND DEPLOYED AFTER
 
ORBIT WAS ACHIEVED. EACH PANEL MEASURED OVER 4.2 N IN LENGTH
 
WHEN UNFOLDED AND WAS COVERED WITH 3420 SOLAR CELLS, EACH
 
MEASURING 2 X 2 CM. THE ITOS DYNAMICS AND ATTITUDE CONTROL
 
SYSTEM MAINTAINED DESIRED SPACECRAFT ORIENTATION THROUGH
 
GYROSCOPIC PRINCIPLES INCORPORATED INTO THE SATELLITE DESIGN.
 

EARTH ORIENTATION OF THE SATELLITE BODY WAS MAIJTAIIED BY
 
TAKING ADVANTAGE OF THE PRECESSION INDUCED FROM A MOMENTUM
 
FLYWHEEL SO THAT THE SATELLITE BODY PRECESSION RATE OF ONE
 
REVOLUTION PER ORBIT PROVIDED THE DESIRED 'EARTH LOOKING'
 
ATTITUDE. MINOR ADJUSTMENTS IN ATTITUDE AND ORIENTATION WERE
 
MADE BY MEANS Of MAGNETIC COILS AND BY VARYING THE SPEED OF THE
 
MOMENTUM FLYWHEEL. THE SATELLITE WAS PLACED IN A
 
SUN-SYNCHROVOUS ORBIT WITH EQUATORIAL CROSSING OF THE ASCENDING
 
NODE NEAR 3S30 A.M. LOCAL TIME.
 

- - - NOAR 5. NESS STAFF -------------------------------------

INVESTIGATION NAME- VERY HIGH RESOLUTION RADIOMETER (VHRR)
 

NSSDC 	1D- 76-077A-01 INVESTIGATIVE PROGRAM
 
OPERATIONAL WEATHER OBSERVATIONS 

INVESTIGATION bISCIPLINECS) 
METEOROLOGY 

PERSONNEL
 
PC - NESS STAFF NOAA-NESS
 

IEF DESCRIPTION
 
THE ITOS-H VERY HIGH RESOLUTION RADIOMETER (VHRR) WAS 

CAPABLE OF PROVIDING GLOBAL DAYTIME AND NIGHTTIME EARTH 
CLOUDCOVER PICTURES ON A REGULAR DAILY BASIS FOR USE IN WEATHER 
ANALYSIS AND FORECASTING. THE MULTISPECTRAL SCANNING
 
INSTRUMENT OPERATED IN BOTH REAL-TIME AND TAPE RECORDER MODES.
 

THE FOUR-CHANNEL UNIT USE THE FOLLOWING SPECTRAL WAVELENGTHS
 
-- CHANNEL 1 - OS TO 0.7 MICROMETERS (VISIBLE), CHANNEL 2 
0.75 TO 1.00 MICROMETERS tNEAR IRS. CHANNEL 3 - 10.5 TO 12.5 

MICROMETERS (IR WINDOW), AND CHANNEL 4 - 6.5 TO 7. MICROMETERS 
(WATER VAPOR). THE VISIBLE. NEAR IR, AND IR WINDOW CHANNELS 
HAD A GROUND RESOLUTION OF 1 KM. THE RESOLUTION OF THE WATER 

VAPOR CHANNEL WAS SOMEWHAT LESS -- ABOUT 4 KM AT NADIR. EACH 
CHANNEL HAD ITS OWN ELECTRONICS PACKAGE CONSISTING OF AN
 
AMPLIFIER, AN ANALOG-TO-DIGITAL CONVERTER, AND OTHER AUXILIARY
 
ELECTRONICS. IDENTICAL EXPERIMENTS WILL BE FLOWN ON ITOS-1 AND
 
-J
 

------- NOAA 5, NESS STAFF-


INVESTIGATION NAME- VERTICAL TEMPERATURE PROFILE RADIOMETER
 
(VTPR)
 

NSSDC ID- 76-077A-02 INVESTIGATIVE PROGRAM
 
OPERATIONAL WEATHER OBSERVATIONS
 

INVESTIGATIGN DISCIPLINECS)
 
METEOROLOGY
 

PERSONNEL
 
p I************NESS NOAA-ESS
- STAFF 

BRIEF 	DESCRIPTIO
 

THE VERTICAL TEMPERATURE PROFILE RADIOMETER (VTPR)
 
SUBSYSTEM WAS )ESIGNED TO MAKE RADIANCE MEASUREMENTS IN THE
 
15-MICROMETER C02 BAND THAT PERMIT SOUNDING OF THE VERTICAL
 

TEMPERATURE PROFILE FROM THE EARTH'S SURFACE TO AN ALTITUDE OF
 
30 AM OVER EVERY PART OF THE EARTH AT LEAST TWICE DAILY. A
 
12-MICROMETER CLEAR WINDOW RADIANCE MEASUREMENT AND A
 
19-MICROMETER WATER VAPOR BAND WERE USED IN CONJUNCTION WITH
 
SIX CO2 RAND MEASUREMENTS TO EVALUATE THE AMOUNT OF CLOUDCOVER,
 
AND MEASUREMENTS WERE MADE CONTINUOUSLY BOTH DAY AND NIGHT.
 
THE VTPR DATA WERE RECORDED THROUGHOUT THE ORBIT AND WERE
 
PLAYED BACK UPON COMMAND WHEN THE SATELLITE WAS OVER A COMMAND
 
AND DATA ACQUISITION (CPA) STATION. THE VTPR SUBSYSTEM
 

CONSISTED OF AN OPTICAL SYSTEM. A DETECTOR. AND ASSOCIATED
 
ELECTRONICS. AS THE SATELLITE PROCEEDED IN ITS ORBIT THE
 
RADIOMETER SCANNED THE EARTH'S SURFACE PLUS OR MINUS 31.45 DBG
 
FROM NADIR IN 23 DISCRETE STEPS. AT EACH STEP A RADIOMETRIC
 
MEASUREMENT WAS MADE SEQUENTIALLY IN EACH OF THE EIGHT SPECTRAL
 
BANDS. IMAGE NOTION COMPENSATION WAS PROVIDED BY STAGGERING
 
THE FIELD STOPS LOCATED ON THE FILTER WHEEL. THE ASSOCIATED
 
ELECTRONICS PROCESSED THE SEQUENTIAL ANALOG DATA AND CONVERTED-

IT TO DIGITAL FORMAT FOR FURTHER PROCESSING BY THE DATA
 

COLLECTION PLATFORM (DIP) FOR REAL-TIME TRANSMISSION AND/OR
 
RECORDING.
 

------- NOAA 5, NESS STAFF
 

INVESTIGATION NAME- SCANNING RADIOMETER [SR)
 

SSDC ED- 76-077A-03 INVESTIGATIVE PROGRAM
 
OPERATIONAL WEATHER OBSERVATIONS
 

INVESTIGATION DISCIPLINE(S)
 
METEOROLOGY
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PERSONNEL 

p1 - NESS STAFF NOkA-NESS 


BRIEF DESCRIPTION 

THE SCANNING RADIOMETER (SR) SUBSYSTEM WAS A REDUNDANT 


RADIOMETER AND TAPE RECORDER COMBINATION DESIGNED TO PROVIDE 

THE FOLLOWING DATA -- (1) REAL-TIME DAYLIGHT CLOUD COVER 


INFORMATION IN THE 0.5- TO I.0-M'ICROMETER REGION. TRANSMITTED 

OVER THE VHF DATA LINK, (2) REAL-TIME DAY AND MIGHT THERMAL 


RADIATION INFORMATION IN THE 10.5- TO 12.5-MICROMETER REGION 

TRANSMITTED OVER THE VHF DATA LINK, () GLOBAL CLOUD COVER 


INFORMATION STORED ON RECORDERS AND PLAYED BACK TO COMMAND AND 

DATA ACQUISITION (CDA) STATIONS VIA THE S-BAND DATA LINK. AND 


(4) GLOBAL THERMAL RADIATION INFORMATION STORED ON RECORDERS 


AND PLAYED BACK TO CDA STATIONS VIA THE S-BAND DATA LINK. THE 
SR SUBSYSTEM ELEMENTS INCLUDED TWO SCANNING RADIOMETERS, A DUAL 
SR PROCESSOR. AND THREE SR RECORDERS. MAJOR CONTROL AND TIMING 


FUNCTIONS WERE PROVIDED DY THE SATELLITE'S TIME-BASE AND 

COMMAND-DISTRIBUTION UNITS. AS THE SATELLITE PROCEEDED IN ITS 


ORBIT. THE RADIOMETER, ONCE COMMANDED ON, SCANNED THE EARTH'S
 
SURFACE FROM HORIZGN TO HORIZON WITH A CONTINUOUSLY ROTATING 


MIRROR. THE SCAN MIRROR WAS INCLINED BY 45 DEG TO ITS AXIS OF
 
ROTATION, WHICH WAS COINCIDENT WITH THE SATELLITE'S VELOCITY 


VECTOR. THUS. THE OPTICAL AXIS SCANNED IN A PLANE
 

PERPENDICULAR TO THE SATELLITE'S VELOCITY VECTOR. IN THE TIME 


REQUIRED FOR 01E COMPLETE MIRROR ROTATION. THE SATELLITE 
PROGRESSED APPROXIMATELY 7.4 KH ALONG THE ORBIT TRACK. AN
 

ADJACENT AREA WAS THEN SCANNED AND SCAN&SWERE REPEATED 
THROUGHOUT THE ORBIT TO GENERATE A CONTINUOUS PICTURE. 

fOAA-N-----S. WILLIAMS ---------------------------------------

INVESTIGATION NAME- SOLAR PROTON MONITOR (SPA) 

NSSOC 1P- 76-D7?A-04 

PERSONNEL 
Ai - D.J. WILLIAMS 

01 - H.H. SAUER 

BRIEF DESCRIPTION 


INVESTIGATIVE PROGRAM 

OPERATIONAL ENVIRON. MONITORING 

INVESTIGATION DISCIPLINE(S) 

PARTICLES AND FIELDS 


NOAA-E&L 

NOAA-ERL 


THIS EXPERIMENT WAS DESIGNED TO CONTINUOUSLY MONITOR 

DIRECTIONAL FLUXES OF -- (1) PROTONS IN FIVE CONTIGUOUS 

INTERVALS BETWEEN 0.15 AND 40 BEV (INTERVAL THRESHOLDS OF 0'15. 
C.30. 0.60, 1.5, AND 6.6 HEV). C2) PROTONS IN THE RANGES 4.C TO 
630 AND 6O TO 'G0 O REV, (3) PROTONS ABOVE 1000 HEY, (4) ALPHA 
PARTICLES IN FIVE CONTIGUOUS ENERGY INTERVALS BETWEEN C.6 AND 

100 MEV (INTERVAL THRESHOLDS OF 0.60. 0.90. 1. 3.5, AND 11 
HEV, (5) ALPHA PARTICLES BETWEEN 33C AND 600 HEV. (6) ALPHA 
PARTICLES ABOVE 600 MEV AND (7) ELECTRONS ABOVE 250 KCV. 

OMNIDIRECTIONAL FLUXES OF PROTONS ABOVE 10, 30, AND 60 REV WERE 

MONITORED. 

........ ******OAO **************t************ 


SPACECRAFT COMMON HAME- OAO 3 
ALTERNATE NAMES- PL-TCID, OAD-C 

COPERNICUS, 06153
 

NSSDC Ip- 72-65A 


LAUNCH DATE- O/21/72 WEIGHT- 215&. KG 


LAUNCH SITE- CAPE CANAVERAL, UNITED STATES 
LAUNCH VEHICLE- ATLAS 


SPONSORING COUNTRY/AGENCY 


UNITED STATES 


INITIAL ORBIT PARAMETERS 


ORBIT TYPE- GEOCENTRIC 

ORBIT PERIOD- 99.? Him 


PERIAPSIS- 739- KM ALT 


PERSONNEL 
MG - M.E. MCDONALD 
SC - N.G. ROMAN 
PM - J.E. KUPPERIAN. JR. 
PS - J.E. KUPPERIAN, JR. 

BRIEF DESCRIPTION 


THIS MISSION WAS THE 

SECOND SUCCESSFUL SPACECRAFT 


NASA-OSS 


EPOCH DATE- 08/21/72 

INCLINATION- 35.0 DEC 


APOAPSIS- 751. KM ALT 


NASA HEADQUARTERS
 
NASA HEADQUARTERS 

NASA-GSFC
 
NASA-SGFC 

THIRD IN THE OAO PROGRAM AND ITS 

TO OBSERVE THE CELESTIAL SPHERE 

FROM ABOVE THE EARTH'S ATMOSPHERE. A U TELESCOPE WITH A 
SPECTROMETER MEASURED HIGH RESOLUTION SPECTRA OF THE STARS. 
GALAXIES. AND PLANETS WITH THE MAIN EMPHASIS ON THE 
DETERMINATION OF INTERSTELLAR ADSORPTION LINES- THREE X-RAY 

TELESCOPES AND A COLLIMATED, PROPORTIONAL COUNTER PROVIDED 
MEASUREMENTS OF cOSmic X-RAY SOURCES AND INTERSTELLAR 
ABSORPTION BETWEEN 1 AND 70 A. THE OAO-3 SPACECRAFT WAS AN 
OCTAGONALLY SHAPED, ALUMINUM STRUCTURE NITH A 1.21 M(48 IN.). 

HOLLOW, CENTRAL. TUBULAR AREA. WHICH HOUSED THE EXPERIMEN1T 
CONTAINER. SOLAR PANELS WERE MOUNTED ON EACH SIDE OF THE 
SPACECRAFT AT ANGLES OF 34 DEG AND HAD AN AREA OF 36.2 SQ M. A 

SUN BAFFLE PROTECTED THE EXPERIMENTS AND INCREASED THE LENGTH 
O
F 

THE SPACECRAFT TO 4.9 M(193 IN.). TWO INERTIAL BALANCE 
BOOMS, ONE FORWARDAND ONHE AFT, EXTENDED APPROXIMATELY 6.8,A . 
THE SPACECRAFT WAS EQUIPPED WITH AN INTERNAL REFERENCE UNIT (A 
HIGH-PRECISIOH. THREE AXIS GYRO INERTIAL SYSTEM). SUN SENSORS, 
A MAGNETOMFTER, AND SEAR TRACKERS. WHICH ENABLED SPACECRAFT 

POINTING TO BE DETERMINED IN MANY DIFFERENT WAYS. A BORESIGHT
 
STAR TRACKER SENSITIVE TO THE SIXTH MAGNITUDE CONTROLLED PITCH
 
AND YAW TO WITHIN 5 ARC-SEE. IN ADDITION, THE HIGH RESOLUTION
 

TELESCOPE EXPERIMENT HADA FINE POINTING CONTROL, WHICH COULD
 
CONTROL THE PITCH AND YAW TO WITHIN ONE TENTH ARC-SEE, ON
 

BRIGHT STARS. SPACECRAFT ATTITUDE WAS CONTROLLED BY INERTIA
 
WHEELS AND THRUSTERS. REDUNDANT TRACKING BEACONS FACILITATED
 

GROUND TRACKING OF THE SPACECRAFT., TWO UEl (400.55 MHz>
 
TRANSMITTERS PROVIDED WIDEBAND TELEMETRY FOR TRANSMITTING
 
DIGITAL DATA TO THE GROUND STATIONS. TWO REDUNDANT VHF (136.26
 
MIZ) TRANSMITTERS WERE USED IN A NARROW BAND TELEMETRY LINK 

USED PRIMARILY FOR TRANSMITTING SPACECRAFT HOUSEKEEPING DATA, 
ALTHOUGH THEY SERVED AS BACKUPS FOR THE WIDEBAND TELEMETRY 

SYSTEM, TWO REDUNDANT PAIRS OF VHF COMMAND RECEIVERS WERE 

CARRIED AS PART OF A COMMAND SYSTEM CAPABLE OF STORING 1280 
COMMANDS. DATA WERE STORED IN AN ON-BOARD TAPE RECORDER AND IN 
CORE STORAGE. AN ON-BOARD PROCESSOR WAS CARRIED THAT MONITORED 

TELEMETRY DATA, THAT COULD ISSUE COMMANDS, AND THAT WAS 
PROGRAMMED VIA THE COMMAND RECEIVER UPLINK. 

- - --- OAO 3, BOYD .... ............ ...... ...........--- ...
 

INVESTIGATION NAME- STELLAR X-RAYS
 

O
 
NSS C 1D- 72-06SA-0 INVESTIGATIVE PROGRAM
 

CODE SE/CO-OP 

INVESTIGATION DISCIPLINE(S)
 
ASTRONOMY
 

PERSONNEL
 
Pi - R.L.F.BOYD U COLLEGE LONDON
 

01 - P.-. SANFORD U COLLEGE LONDON
 

BRIEF DESCRIPTION
 
THIS EXPERIMENT USED THREE TELESCOPES AND A COLLIMATED 

PROPORTIONAL COUNTER TO OBSERVE COSMIC X-RAY SOURCES BETWEEN 1 

AND 70 A. BETWEEN 1 AND 3 A, A PROPORTIONAL COUNTER LOCATED 
BEHIND A COLLIMATOR WAS USED IN CONJUNCTION WITH PULSE-SHAPE 

DISCRIMINATION TO REJECT BACKGROUND COUNTS. FROM 3 TO 9 A AND 

6 TO la A. PROPORTIONAL COUNTERS LOCATED AT THE FOCUS OF TWO
O 

GRAZING-INCIDENCE REFLECTING TELESCOPES C5- SO C AND 12 S 

CH, RESPECTIVELY) WERE USED. WITH AN ANTICOINCIDENCE 

SCIRTILLATOR ALSO EMPLOYED TO REJECT BACKGROUND COSMIC-RAY 

COUNTS. AN OPEN CHANNEL MULTIPLIER LOCATED AT THE FOCUS OF A 

GRACING-INCIDENCE TELESCOPE (23 SO CM) WAS USED TO OBSERVE 

BETWEEN 26 AND 7C A. DATA FROM THIS EXPERIMENT WERE USED TO 

DETERMINE THE INTERSTELLAR ABSORPTION OF SOFT X-RAYS. 

------- OAO 3, SPITZER ----------------------...................
 

INVESTIGATION NAME- HIGH-RESOLUION TELESCOPES
 

NSSDC ID- 72-065A-01 INVESTIGATIVE PROGRAM
 
CODE SC
 

INVESTIGATION DISCIPLINE(S)
 
ASTRONOMY
 

PERSONNEL
 

PI - L. SPITZER PRINCETON U
 
DI - J. ROGERSON,. JR. PRINCETON U
 

BRIEF DESCRIPTION 
THE PRIhARY OBJECTIVE OF THIS EXPERIMENT WAS TO MAKE 

QUANTITATIVE OBSERVATIONS OF THE INTERSTELLAR ABSORPTION LINES 
IN THE SPECTRAL REGION IOOC TO 33C A. THE SECONDARY OBJECTIVE 
WAS TO OBSERVE THE UV SPECTRA OF SELECTED BRIGHTER STARS IN 
DETAIL, THE PRIME OPTICAL SYSTEM HAS AN P0-CM DIAM CASSEGRAIh 
TELESCOPE WITH A 16-M FOCAL LENGTH (FJ20- THIS TELESCOPE WAS 
COUPLED TO A PASCHEN-RUNGE SPECTROMETER CAPABLE OF O.1-A 

RESOLUTION IN FIRST ORDER AND 0O.5-A RESOLUTION IN SECOND 
ORDER. THE PHOTONS WERE DETECTED BY FOUR ER PHDTOTUBES. EACH 
EQUIPPED WITH ITS OWN EXIT SLIT. AND MOVABLE IN PAIRS ALONG THE 

ROWLAND CIRCLE. A GUIDANCE ERROR SENSOR ATTACHED TO THE PRIME 
OPTICS CONTROLLED THE SPACECRAFT ATTITUDE TO WITHIN 0.1 ARC-S.
 

THIS GUIDANCE SYSTEM LOCKED ONTO A STAR AS WEAK AS 7TH
 
MAGNITUDF. THE OVERALL SYSTEM COULD MAKE USEFUL MEASUREMENTS O0
 
0- AND B-TYPE STARS OF 7TH MAGNITUDE.
 

... **********OSO******* 

SPACECRAFT COMMON NAME- OSO 8
 
ALTERNATE NAMES- OSO-I OSO-EYE
 

731D
 

NSSDC ID- 75-057A
 

LAUNCH DATE- 06/21175 WEIGHT- 4280. KG
 
LAUNCH SITE- CAPE CANAVERAL, UNITED STATES
 

LAUNCH VEHICLE- DELTA
 

SPONSORING COUNTRY'AGENCY
 
UNITED STATES NASA-OSS
 

INITIAL ORBIT PARAMETERS
 
ORbit TYPE- GEOCENTRIC EPOCH DATE- 00/22h75
 

ORBIT PERIOD- 95.7 MIN INCLINATION- 32.9 DEG
 
PERIAPSIS- 544. KM ALT APOAPSIS- 559. KM ALT
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------ 

PERSONNEL 
MG - M.E. MCDONALD NASA HEADOQUARTERS 

SC - 0- OOHLIN NASA HEADQUARTERS 

PH - J.E. IUPPERIAN. JR. NASA-GSFC 

PS - R. THOMAS NASA-GSFt 


BRIEF 	DESCRIPTION 

THE OBJECTIVES OF THE OSO SATELLITE SERIES WERE TO 


PERFORM SOLAR PHYSICS EXPERIMENTS ABOVE THE ATMOSPHERE DURING A 

COMPLETE SOLAR CYCLE AND TO MAP THE ENTIRE CELESTIAL SPHERE FOR 
DIRECTION AND INTENSITY OF Uv LIGHT. X-RAY RADIATION, AND GAMMA 
RADIATION- THE OSO 6 PLATFORM CONSISTED Of A SAIL SECTION, 
%HICH POINTED TWO EXPERIMENTS CONTINUALLY TOWARD THE SUN. AND A 

.HEEL SECTION. WHICH SPUN ABOUT AN AXIS PERPENDICULAR TO THE 
POINTING DIRECTION OF THE SAIL AND CARRIED FIVE EXPERIMENTS. 

GAS JETS AND A MAGNETIC TORQUING COIL PERFORMED ATTITUDE 
ADJUSTMENT. POINTING CONTROL PERMITTED THE POINTED EXPERIMENTS 

TO SCAN THE REGION OF THE SOLAR DISK IN A 40- BY 4O-ARC-MIN TO 

60- BY 60-ARC-MIH RASTER SATTERN. IN ADDITION. THE POINTED 
SECTION WAS CAPABLE OF BEING COMMANDED TO SELECT AND SCAN A 1-
BY 1-ARC-MIN OR 5- BY 5-ARC-MIN REGION ANYWHERE ON THE SOLAR 

DISK- DATA WERE SIMULTANEOUSLY RECORDED ON TAPE AND 
TRANSMITTED BY PEP/PM TELEMETRY. A COMMAND SYSTEM PROVIDED FOR 
AT LEAST 512 GROUND-BASED COMMANDS. 

------- OSO 8, ACTON -----------------------------------

INVESTIGATION NAME-	 MAPPING X-RAY HELIOMETER 


NSSDC ID- 75-C5?A-04 INVESTIGATIVE PROGRAM 

CODE ST/CO-OP 


INVESTIGATION DISCIPLINE(S) 

SOLAR PHYSICS 


PERSONNEL
 
PI - L.%- ACTON LOCKHEED PALO ALTO 

01 - J.L- CULHANE U COLLEGE LONDON 
01 - R.C. CATURA LOCKHEED PALO ALTO 

BRIEF DESCRIPTION 

THIS EXPERIMENT MEASURED THE LOCATION. SPECTRUM. AND 


INTENSITY OF MODERATE ENERGY A RAYS (Z TO S0 KEV) FROM 

INDIVIDUAL SOLAR ACTIVE REGIONS (INCLUDING FLARING REGIONS) AND 


FROM EXTRASOLAR X-RAY SOURCES. THE INSTRUMENT CONSISTEO OF 

THREE X-RAY, COLLIMATOD-DETECTOR SYSTEMS. A POWER SUPPLY, AND A 

DATA ACCUMULATION/READOUT SYSTEM. THE COLLIMATORS HERE
 

IDENTICAL BUT ORIENTED OIFEERENTLY AND NAVE FIELDS Of VIEW OF 

2.1 ARC-MIN BY 10 DEG, FhHM. ONE COLLIMATOR %AS ORIENTED SO 
THAT THE 2.1 ARC-MIH FIELD OF VIEW WAS PARALLEL TO THE 

SPACECRAFT SPIN AXIS. THE OTHER TWO COLLIMATORS WERE INCLINED 

PLUS AND MINUS 6; DEG RELATIVE TO THE SPIN AXIS. THE DETECTORS 
WERE PROPORTIONAL COUNTERS OF VARIOUS AREAS AND WINDOW 

THICKNESSES ALLOWING A WIDE DYNAMIC RANGE OF ACTIVITY TO BE 


OBSERVED.
 

OSO 8. BARTH------------------

INVESTIGATION NAHE-	 HIGHIRESOLUTION ULTRAVIOLET SPECTROMETER 

MEASUREMENTS 


NSSOC I0- 75-OS7A-01 INVESTIGATIVE PROGRAM
 
CODE ST 


INVESTIGATION DISCIPLINE(S) 

SOLAR PHYSICS 


PERSONNEL 


PI - CA_ BARTH U OF COLORADO 
OR - E.t. BRUNER, JR. LOCKHEED PALO ALTO 
01 - R.G. ATHAY HIGH ALTITUDE OBS 

BIEF 	 DESCRIPTION 
THIS EXPERIMENT MEASURED SOLAR ULTRAVIOLET LINES BETWEEN 


1050 AND 2300 A AND THEIR VARIATION WITH TIME AND POSITION ON 


THE DISK. SPECTROHELIOGRAMS WERE ALSO GENERATED AT SELECTED
 
WAVELENGTHS. THE INSTRUMENT CONSISTED OF AN EXTENDED FOCAL 


LENGTH CASSEGRATN TELESCOPE. AN EBERT MONOCHEROMATOR. AND A 

SMALL COMPUTER. THE TELESCOPE FOCUSED SUNLIGHT ON THE ENTRANCE 

SLIT (VARIABLE FROM 1 BY 5 ARC-S TO I ARC-S BY 15 ARC-MI) OF 

THE IONOCHROMATOR. THE 360 LINES/IM GRATING IN THE 
MONOCHROMATOR NAS USED IN SECOND ORDER. THE GRATING DRIVE 
MECHANISM WAS CAPABLE OF BEING PROGRAMMED TO SCAN -- (1) THE 
ENTIRE SPECTRUM. (2) SELECTED PORTIONS OF THE SPECTRUM. OR () 
SELECTED SINGLE WAVELENGTHS. TWO PHOTORULTIPLIER TUBES, ONE 
COVERING THE RANGE FRON 1400 TO 2300 A AND THE OTHER COVERING 
,AVELENGTHS LESS THAN 1 00 ' A. DETECTED THE RADIATION. THE 
SPALL COMPUTER CONTAINED WITHIN THE EXPERIMENT CONTROLLED THE 
EXPERIMENT AND ALLOWED FLEXIBLE OBSERVING PROGRAMS THROUGH 
AUTOMATED. DATA-DEPENDENT OBSERVING SEQUENCES. 

OSO-0---.-BSONNET- ---------------------------------------

INVESTIGATION NAME-	 CHROMOSPHERE FINE-STRUCTURE STUDY 


NSSDE ID- 75- 57A-2 INVESTIGATIVE PROGRAM 

CODE ST/CO-OP 


INVESTIGATION DISCIPLINE(S) 

SOLAR PHYSICS 


PERSONNEL
 
PR - R-M. BONNET CNRS-SA
 
01 - p LEMAIRE CNRS-LPSP
 

01 - A. VIDAL-MADJAR CNRS-SA
 
101 - J.C. VIAL 	 CNR$-SA 

BRIEF 	 DESCRIPTION 
THE EXPERIMENT WAS DESIGNED TO MEASURE SOLAR 

CHROMOSPHERIC SPATIAL AND - WAVELENGTH STRUCTURE FOR THE 
FOLLOWING SPECTRAL LINES IN THE 1000-A TO 4000-A REGION --

LYMAN-ALPHA. LINAN-BETA. THE H AND K LINES OF MAGNESIUM II, AND
 
THE H AND K LINES OF CALCIUM II. THE INSTRUMENT, WHICH WAS
 
COMPOSED OF A CASSEGRAIN TELESCOPE AND A GRATING SPECTROMETER.
 

UAS CAPABLE OF OPERATING IN TWO MODES -- (1) IT COULD HOLD A
 
FIXED SOLAR LOCATION AND SCAN THE SPECTRAL LINES, (2) IT COULD
 

SIMULTANEOUSLY FIX ON THREE OF THE SIX SPECTRAL LINES AND SCAN
 
A I-ARC-MIN BY 1-ARC-MIN REGION OF THE SOLAR DISK. THE
 

INSTRUMENT WAS CAPABLE OF ANGULAR RESOLUTIONS FROM 1 BY I ARC-S
 
TO 1 BY 40 ARC-S AND A SPECTRAL RESOLUTION OF 0.02 A (EXCEPT 
LYMAN BETA,* O.06A). INSTRUMENT SEQUENCING WAS CONTROLLED BY 
GROUND COMMAND ONLY. 

K 
5O FROST ---------
----- O 0- 8, ---


INVESTIGATION NAME- HIGH-ENERGY CELESTIAL X RAYS
 

NSSDC ID- 75-057A-07 INVESTIGATIVE PROGRAM 
CODE ST 

INVESTIGATION DISCIPLINE(S)
 
ASTRONOMY
 

PERSONNEL
 
P1 -- K.J. FROST NASA-SFC
 
01 - BR.. DENNIS NASA-GSFC
 

BRIEF DESCRIPTION
 
THE PURPOSE OF THIS EXPERIMENT WAS TO MEASURE THE ENERGY 

SPECTRA OF ALL KNOWN X-RAY SOURCES ABOVE THE INTENSITY 

THRESHOLD OF I.E-6 P4OTONS/CM-SQOS-KEV IN THE ENERGY REGION -01 

TO I KEV. THE INSTRUMENT CONSISTED OF 57-tn-SQ CSI (SODIUM) 
SCINTILLATION CRYSTALS SURROUNDED BY A HONEYCOMB-TYPE CSI 

(SODIUM) ANTICOINCIDENCE COLLIMATOR, THAT PROVIDED AN 
ACCEPTANCE ANGLE OF 6.30 BEG FROM THE VIEWING AXIS. THE 

INSTRUMENT WAS MOUNTED ON THE OSO WHEEL SECTION NEARLY PARALLEL 
TO THE SATELLITE SPIN AXIS. 

05-----
0 8, KRAUSHAAR
 

INVESTIGATION NAME-	 SOFT X-RAY BACKGROUND RADIATION
 

INVESTIGATION
 

NSSDC ID- ?5-05?A-05 INVESTIGATIVE PROGRAM
 
CODE ST
 

INVESTIGATION DISCIPLINE(S)
 
ASTRONOMY
 

PERSONNEL
 
PI - W.L. KRAUSHAAR U OF WISCONSIN
 
01 - A.N. BUNNER U OF WISCONSIN
 

BRIEF DESCRIPTION 
THE EXPERIMENT WAS DESIGNED TO MEASURE GALACTIC LATITUDE 

DEPENDENCE Of THE X-RAY BACKGROUND RADIATION IN THE 0.150- TO 
45-KEV REGION, EMPHASIZING THE SOFT X-RAY PORTION. TWO SETS OF 
TRREE PROPORTIONAL COUNTERS MOUNTED ON THE OSO WHEEL VIEWED 

PARALLEL AND ANTIPARALLEL TO THE WHEEL SPIN DIRECTION THROUGH A 
3.5- BY 3-S-DIG (FULL-WIDTH, HALF-MAXIMUM) COLLIMATOR. 
SENSITIVITY WAS EXPECTED TO BE ABOUT I PERCENT STATISTICAL 
ACCURACY NEAR THE GALACTIC POLES. AND ENERGY RESOLUTION WAS 
PROVIDED By SELECTED FILTERS. SINCE TWO OF THE COUNTERS HAD 
THIN POLYCARSONATE WINDOWS THROUGH WHICH METHANE DIFFUSED, A 
HIGH PRESSURE METHANE RESERVOIR CARRIED ON THE SPACECRAFT 
REPLENISHED THOSE COUNTERS THROUGH A GAS FLOW SYSTEM. 

-- 010 8o NOVICK.........--............................
 

INVESTIGATION NAME-	 HIGH-SENSITIVITY CRYSTAL
 
SPECTROSCOPY OF STELLAR AND SOLAR X RAYS
 

NSSDC ID- 75-057A-03 INVESTIGATIVE PROGRAM
 
CODE ST
 

INVESTIGATION DISCIPLINE(S)
 
ASTRONOMY
 
SOLAR PHYSICS
 

PERSONNEL
 
PI - R. NOVICK COLUMBIA U
 
01 - J.R. ANGEL U OF ARIZONA
 

01 - P.A. VANDENBOUT COLUMBIA V
 
01 - M. WEISSKOPF COLUMBIA U
 

01 - R.S. WOLFF 	 COLUMBIA U 

BRIEF 	DESCRIPTION
 
THIS 	 EXPERIMENT WAS DESIGNED TO MONITOR CONTINUOUSLY THE 

SUN'S EMISSION IN THE 2-8 KEY RANGE, TD OBTAIN COMPLETE SOLAR 
SPECTRA OF THE SUN EVERY 10 SECONDS DURING FLARES, TO OBTAIN 
HIGH RESOLUTION SPECTRA OF MANY CELESTIAL X-RAY OBJECTS. AND TO 
MEASURE THE POLARIZATION OF X-RAY EMISSION FROM STELLAR 

SOURCES. THIS INSTRUMENT PACKAGE IS MOUNTED IN THE WHEEL 

SECTION. THE SPECTROMETER IS ORIENTED PERPENDICULAR TO THE 

SPIN AXIS AND USES LARGE AREA PANELS OF CRYSTALS (1100 SO CM OF 
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GRAPHITE. 194 SO CH OF PET) TO REFLECT, VIA BRAGG REFLECTION. 

MONOCHROMATIC SOLAR X RAYS INTO PROPORTIONAL COUNTER DETECTORS. 
THE POLARIHETER WAS ORIENTED PARALLEL TO THE SPIN AXIS AND 

UTILIZED BRAGG ANGLE RFFLECTION TO MEASURE POLARIZATION IN X 

RAYS FROM CELESTIAL SOURCES. 

------ OSO ,'SERLEMITSOS---------------

INVESTIGATION NAME- CDSMIC X-RAY StECTROSCOPY 


NSSDC ID- 75-057A-06 INVESTIGATIVE PROGRAM 

CODE ST 


INVESTIGATION DISCIPLIHE(S) 


ASTRONOMY 


PERSONNEL 


PI - P.J. SERLERITSOS NASA-GSFC 

01 - E.A. DOLDT NASA-GSFC 


01 - S.s. HOLT NASA-GSFC 

01 - D. SCHWARTZ SAO 


BRIEF DESCRIPTION 

THIS EXPERIMENT WAS DESIGNED TO DETERMINE TUE SPECTRA OF 


SOURCES AND THE DIFFUSE COSMIC X-RAY BACGROUND IN THE ENERGY 


RANGE 2 TO 60 REV AND TO MEASURE INTENSITY VARIATIONS AND 

POSSIBLE EMISSION LINES Of DISCRETE X-RAY . SOURCES-


PROPORTIONAL CHAPMBERS (MULIIANODE PROPORTIONAL COUNTERS) ARE 


USED AS DETECTORS. ONE DETECTOA COMPLEMENT. CONSISTING OF A 


PROPANE-NEON FILLED CHAMBER AND A XEnON-METHANE FILLED CHAMBER 


(240 ED CM) WAS LOCATED BEHIND A S-DEG COLLIMATOR AND ORIENTED 

PARALLEL TO THE SPACECRAFT SPIN AXIS. A SINGLE-VOLUME. 


ARGON-METHANE FILLED CHAMBER (75 SQ CI)WAS LOCATED BEHIND A 


3-DEG COLLIMATOR AND WAS OFFSET SLIGHTLY FROM ANTI-PARALLEL TO 

THE SPIN AXIS. A XENON-METHANE FILLD CHAMBER (270 50 CM) WAS 


LOCATED BEHIND A 5--EG COLLIMATOR AND WAS ORIENTED 


ANTI-PARALLEL TO THE SPIN AXIS. DATA WERE ACCUMULATED IN A 


BUFFER MEMORY FOR 1-MII INTERVALS, THE DATA FROM THE OFFSET 

DETECTOR BEING SECTORED IN AZIMUTH. 


------ OSO 8, WELLER, JR. --------------


INVESTIGATION NAME- EUV FROM EARTH AND SPACE 


iSSDC 1D- 75-057A-08 INVESTIGATLVE PROGRAM 

CODE ST
 

INVESTIGATION DISCIPLINE(S) 

ASTRONOMY
 

PERSONNEL 
PI - CS. WELLER, JR. US NAVAL RESEARCH LAB 

BRIEF DESCRIPTION 

THIS EXPERIMENT. MOUNTED IN THE WHEEL SECTION, OBTAINED
 

SPATIAL AND TEMPORAL MEASUREMENTS OF EXTREME ULTRAVIOLET (EUV) 

EMISSIONS OF HYDROGEN. HELIUM. AND OXYGEN IN THE EARTH'S 


ATMOSPHERE AND IN INTERPLANETARY AND GALACTIC 5PACEL THREE 

PHOTOMETERS WERE DESIGNED TO MEASURE EUV RESONANCE RADIATION IN 

VARIOUS WAVELENGTHS FROM 170 TO 1080 A AND IN PORTIONS OF THE 

1125- TO 1230-A BAND- EACH PHOTOMETER CONSISTED OF A 

CONTINUOUS-CHANNEL ELECTRON MULTIPLIER USED AS A PHOTON 
DETECTOR, TOGETHER WITH A THIN METAL FILM OR A MAGNESIUM 

FLUORIDE-OXYGEN CELL TO SERVE AS OPTICAL BANDPASS FILTERS. 

THERE WERE FOUR SUCH BANDPASS FILTERS -- (1) A THIN FILM OF 
1OSO-A-THICK ALUMINUM AND 500-A-THICK CARBON (BANDWIDTH OF 170 
TO 440 A), (2) A THIN FILM OF IOO-A-THICK ALUMINUM (BANDWIDTH 
OF 170 TO 00 A), (3) A THIN FILM OF 1500-A-THICK INDIUM 
(BANDWIDTH OF 730 TO IOO A). AND (4) A CELL WITH A MAGNESIUM 
FLUORIDE WINDOW (BANDWIDTH OF 1130 TO 1500 A). THESE BANDpASS 

FILTERS WERE MOUNTED ON A WHEEL IN FRONT OF THE PHOTON 
DETECTORS AND WERE ROTATED AT REGULAR INTERVALS TO CHANGE THE 

FILTERS. THIS MADE THREE OF THE INDICATED WAVELENGTH RANGES 
OPERATIONAL AT ANY GIVEN TIME THE INSTRUMENT WAS MOUNTED WITH 

THE PHOTOMETER AXES AT A SMALL ANGLE TO THE SATELLITE-SUN LINE 
AND WITH SUFFICIENT BAFFLING THAT THE PHOTOMETERS WOULD NEVER 

''SEE' THE SUN. 


SPACECRAFT COMMON NAME- PIONEER 6 


ALTERNATE NAMES- PIONEER-A. 01841 


NSSDC ID- 65-105A 


LAUNCH VATE- 1116/45 WEIGHT- 146. KG 
LAUNCH SITE- CAPE CANAVERAL, UNITED STATES 
LAUNCH VEHICLE- DELTA 

SPONSORING COUNTRY/AGECY
 

UNITED STATES NASA-OSS 


ORBIT PARAMETERS 

ORBIT TYPE- HELIOCENTRIC EPOCH DATE- 07/15/75
 

ORBIT PERIOD- 311.1 DAYS INCLINATION- 0.168 DEG 


PERIAPSIS- 0.813 AU MAD APOAPSIS- 0.983 AU RAD 


PERSONNEL
 

MG - F.D. KOCHEHDORFER NASA HEADQUARTERS 

SC - A.. OPP NASA HEADQUARTERS 
PM - C.F. HALL NASA-ARC 

PS - J.kb WOLFE NASA-ARC 

BRIEF DESCRIPTION
 
PIONEER 6 WAS THE FIRST IN A SERIES OF SOLAR-ORBITNO. 

SPIN-STABILIZED, AND SOLAR-CELL AND BATTERY-POWERED SATELLITES
 
DESIGNED TO OBTAIN MEASUREMENTS ON A CONTINUING OASIS OF
 

INTERPLANETARY PHENOMENA FROM WIDELY SEPARATED POINTS IN SPACE.
 

ITS EXPERIMENTS STUDIED THE POSITIVE IONS AND ELECTRONS IN TIE
 
SOLAR WIND. THE INTERPLANETARY ELECTRON DENSITY (RADIO
 
PROPAGATION EXPERIMENT), SOLAR AND GALACTIC COSMIC RAYS, AND 

THE INTERPLANETARY MAGNETIC FIELD- ITS MAIN ANTENNA WAS A 

HIGH-GAIN DIRECTIONAL ANTENNA. THE SPACECRAFT WAS 

SPIN-STABILIZED AT ABOUT 60 RPM. AND THE SPIN AXIS WAS 

PERPENDICULAR TO THE ECLIPTIC PLANE AND POINTED TOWARD THE 

SOUTH ECLIPTIC POLE. BY GROUND COMMAND, ONE OF FIVE IT RATES, 

ONE OF FOUR DATA FORMATS, AND ONE OF FOUR OPERATING MODES COULD 

BE SELECTED. THE FIVE SIT RATES WERE 512. 256, 64, 16, AND 8 

BPS. THREE Of THE FOUR DATA FORMATS CONTAINED PRIMARILY 

SCIENTIFIC DATA AND CONSISTED Of 32 SEVEN-SIT WORDS PER FRAME. 
ONE SCIENTIFIC DATA FORMAT WAS FOR USE AT THE TWO HIGHEST BIT
 

RATES. ANOTHER WAS FOR USE AT THE THREE LOUEST BIT RATES. THE
 

THIRD CONTAINED DATA FROM ONLY THE RADIO PROPAGATION
 

EXPERIMENT THE FOURTH DATA FORMAT CONTAINED MAINLY ENGINEERING
 

DATA. THE FOUR OPERATING HODES WERE REAL TIME, TELEMETRY STORE.
 

DUTY CYCLE STORE, AND MEMORY READOUT. IN THE REAL-TIME MODE,

E D 

DATA WERE SAMPLED AND TRANSMITT DIRECTLY (WITHOUT STORAGE) AS 

SPECIFIED BY THE DATA FORMAT AND DI RATE SELECTED. IN THE 
TELEMETRY STORE MODE. DATA WERE STORED AND TRANSMITTED 

SIMULTANEOUSLY IN THE FORMAT AND AT THE BIT RATE SELECTED. IN 

THE DUTY CYCLE STORE MODE, A SINGLE CRAME OF SCIENTIFIC DATA 
WAS COLLECTED AND STORED AT A RATE OF 512 BPS. THE TIME 

INTERVAL BETWEEN THE COLLECTION AND STORAGE OF SUCCESSIVE 

FRAMES COULD BE VARIED BY GROUND COMMAND BETWEEN 2 AND 17 MIN 
TO PROVIDE PARTIAL DATA COVERAGE FOR PERIODS UP TO 19 H. AS 

LIMITED BY THE BIT STORAGE CAPACITY. IN THE MEMORY READCUT 

RODE. DATA WERE READ OUT AT WHATEVER BIT RATE WAS APPROPRIATE 

TO THE SATELLITE DISTANCE FROM THE EARTH. 

------- PIONEER 6. ANDERSON"
 

INVESTIGATION NAME- CELESTIAL MECHANICS
 

USEDO ID- 65-105A-07 INVESTIGATIVE PROGRAM
 

CODE SL
 

INVESTIGATION DISCIPLINE(S)
 

CELESTIAL MECHANICS
 

PERSONNEL
 

PI - J.O. ANDERSON NASA-JPL
 

BRIEF DESCRIPTION
 
THE PURPOSE OF THIS EXPERIMENT WAS TO USE THE TRACKING
 

DATA FROM THE MISSION TO OBTAIN PRIMARY DETERMINATIONS OF THE
 
MASSES OF THE EARTH AND MOON. THE ASTRONOMICAk UNIT. AND THE
 

OSCILLATING ELEMENTS OF THE ORBIT OF THE EARTH. THIS WAS
 

APPROPRIATE BECAUSE OF THE ABSENCE OF MIDCOURSE ORBIT
 

CORRECTIONS AND NEAR-PLANETARY ENCOUNTERS. ALSO, SOLAR 
RADIATION PRESSURE EFFECTS WERE SMALL. THE EXPERIENT USED THE 

ONDOARD RECEIVER AND TRANSMITTER EQUIPNENT IN CONJUNCTION WITH 

DEEP SPACE STATION EQUIPMENT TO OBTAIN DOPPLER MEASUREMENTS. 

------- PIONEER 6, ANDERSON-----------------------------------

INVESTIGATION NAME- RELATIVITY INVESTIGATION 

NSSDC ID- 65-105A-10 INVESTIGATIVE PROGRAM
 
CODE SL
 

INVESTIGATION DISCIPLINE(S)
 
HIGH ENERGY ASTROPHYSICS
 

PERSONNEL
 
PC - J.D. ANDERSON NASA-JPL
 

BRIEF DESCRIPTION
 
THE PIONEER 6 SPACECRAFT PRESENTED THE FIRST OPPORTUNITY
 

TO INVESTIGATE THE RELATIVISTIC CONTRIBUTION OF THE SUN TO THE
 

DOPPLER SHIFTING OF THE SPACECRAFT TRANSMITTER SIGNAL. THE
 
DOPPLER TRANSPONDER SEGMENT OF THE SPACECRAFT TRANSMITTER WAS
 

TO BE USED FOR THIS PURPOSE. HOWEVER, THE CORONAL NOISE 
PRODUCED A MUCH LARGER CONTRIBUTION TO THE TRANSMITTER SIGNAL 

THAN DID THE RELATIVISTIC DOPPLER EFFECT. THUS. ALTHOUGH THE 

EXPERIMENT FAILED IN ITS PRIMARY PURPOSE, IT DID CONTRIBUTE THE 
FIRST MEASURE OF THE RELATIVE EFFECT OF CORONAL NOISE ON 

DOPPLER SHIFTING OF RADIO SIGNALS.
 

------- PIONEER' 6, BRIDGE ------------------------ -


INVESTIGATION NAME- SOLAR WIND PLASMA FARADAY CUP
 

NSSDC ID- 65-1DSA-02 INVESTIGATIVE PROGRAM
 
CODE SL
 

INVESTIGATION DISCIPLINE(S)
 
PARTICLES AND FIELDS
 
SPACE PLASMAS
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PERSONNEL ------- PIONEER 6, LEVY
 
P1 - H.S. BRIDGE MASS INST OF TECH
 
01 - A.J. LAZARUS MASS INST OF TECH INVESTIGATION NAME- SUPERIOR CONJUNCTION FARADAY ROTATION
 
O - F. SCHERB U OF WISCONSIN
 

NSSDC ID- 65-105A-06 INVESTIGA7IVE PROGRAM
 

BRIEF DESCRIPTION 
 LODE SL
 

A MULTIGRID FARADAY CUP WITH TWO SEMICIRCULAR, COPLANAR
 

COLLECTORS WAS USED TO STUDY SOLAR WIND IONS AND ELECTRONS. THE INVESTIGATION DISCIPLINE(S)
 

INSTRUMENT HAD 14 CONTIGUOUS. ENERGY-PER-CHARGE (EJQ) CHANNELS HIGH ENERGY ASTROPHYSICS
 

BETWEEN 75 AND 9485 V FOR POSITIVE IONS AND FOUR
 
ENERGY-PER-CHARGE CHANNELS BETWEEN 93 AND 1580 V FOR ELECTRONS. PERSONNEL 

THE INSTRUMENT VIEW AXIS WAS PERPENDICULAR TO THE SPACECRAFT PI - G.S. LEVY NASA-JPL 

SPIN AXES AND PARALLEL TO THE ECLIPTIC PLANE. THE LINE 

SEPARATING THE TWO COLLECTORS LAY IN THE ECLIPTIC PLANE. BRIEF DESCRIPTION
 

ENABLING A ROUGH DETERMINATION OF SOLAR WIND SULK FLOW THIS EXPERIMENT UTILIZED MEASUREMENTS OF THE POLARIZATION
 

PERPENOICULAR TO THE ECLIPTIC PLANE. DURING EVERY SECOND OF THE SPACECRAFT TELEMETRY SIGNAL TO OBTAIN MEASUREMENTS OF
 

SPACECRAFT ROTATION AND AT ONE VOLTAGE LEVEL. THE SUM OF THE THE RELATIVE FARADAY ROTATION DUE TO THE INTERPLANETARY MEDIUM
 

CURRENTS FROM THE COLLECTORS WAS OBTAINED IN 28 CONTIGUOUS AND THE EARTH'S IONOSPHERE.
 

11,25-DEG ANGULAR SECTORS (FROM -45 DEG TO 270 DEC. WITH 0 DEG
 

BEING THE SPACECRAFT-SUN LINE)- THE EIGHT MEASUREMENTS ABOUT ------- PIONEER 6. MCCRACKE-,
 

THE SUN-EARTH LINE (-45 DEG TO +45 DEG) WERE TELENETEEb. BUT 

ONLY THE LARGEST MEASUREMENTIN EACH SUCCEEDING 45-DEG INTERVAL INVESTIGATION NAME- COSMIC-RAY ANISOTROPY 
(45 DEG TO 270 DEG) WAS TELEMETERED. IN ADDITION, DURING THIS 
ROTATION, THE CURRENT FROM ONE OF THE COLLECTORS WAS MEASURED NSSDC I- 65-105A-05 INVESTIGATIVE PROGRAM
 

IN ALL TWENTY-EIGHT 11.25-DEG SECTORS. AND THE LARGEST WAS CODE SL/CO-OP
 

IDENTIFIED AND TELEYETERED (BOTH MAGNITUDE AND SECTOR). A
 
COMPLETE SET OF POSITIVE ION MEASUREMENTS AND ONE ENERGY INVESTIGATION DISCIPLINE(E)
 
CHANNEL OF ELECTRON MEASUREMENTS WERE COMPLETED EVERY 32 SEC. PARTICLES AND FIELDS
 

THE TIME BETWEEN EACH 32-SEC GROUP OF MEASUREMENTS VARIED WITH COSMIC RAYS
 

THE BIT RATE. FOR A MORE COMPLETE DESCRIPTION. SEE J. GEOPHYS. 

RES., VOL 71. 3787-3791, AUGUST 1966. PERSONNEL 
PI - K.G. MCCRACKEN CSIRO 

------- 6, FAN----------------------------------------- - ..C. BARTLEY NATL ACADEMY OF SCIPIONEER 01 
01 - UR_ RAO ISSP. VSSC 

INVESTIGATION NAME- COSMIC-RAY TELESCOPE
 
BRIEF DESCRIPTION 

RSSDC 10- 65-1O5A-O INVESTIGATIVE PROGRAM THIS EXPFRIMENT WAS DESIGNED PRIMARILY TO MEASURE THE
 

CODE SL DIRECTIONAL CHARACTERISTICS OF GALACTIC AND SOLAR COSMIC-RAY
 

FLUXES. THE PARTICLE DETECTOR WAS A CSI CTL) SCINTILLATOR
 

INVESTIGATION DISCIPLINE (S) CRYSTAL THAT WAS SET INTO AN AIITOINCIFENCE PLASTIC
 

PARTICLES AND FIELDS SCINTILLATOR COLLIMATOR CUP- SEPARATE PHOTOMULTIPLIER TUBES
 

COSMIC RAYS VIEWED THE TWO SCINTILLATOBS. PULSES FROM THE CSI CRYSTAL
 

UNACCOMPANIED BY PULSES FROM THE PLASTIC SCINTILLA7OR WERE
 

PLRSONEL SORTED BY A THREE-WCNDOW PULSE HEIGHT ANALYZER. THE WINDOWS 

pI - C.T. FAN U OF ARIZONA CORRESPONDING TO ENERGY DEPOSITIONS OF 7.4 TO 44.0, 44.0 TO 

01 - i.A- SIMPSON U OF CHICAGO 77.1. AND 123.1 TO 303.E HEY- COUNTS IN THE TWO LOWER ENERGY 

01 - J.E. LAMPORT U OF CHICAGO WINDOWS WERE DUE MAINLY TO PROTONS WITH THE WINDOW ENERGIES. 
WHILE OLY PARTICLES OF Z GREATER THAN OR EQUAL TO 2 

BRIEF DESCRIPTION CONTRIBUTED TO THE HIGHEST ENERGY WINDOWCOUNT RATE- (PROTONS 

THIS EXPERIMENT USED A CHARGED PARTICLE TELESCOPE ABOVE 90 KEY GAVE ANTICOINCIDENCE PULSES.) FOR EACH ENERGY 

COMPOSED OF FOUR SILICON SOLID-STATE DETECTORS TO STUDY THE WINDOW- COUNTS WERE SEPARATELY ACCUMULATED IN EACH OF FOUR 

ANISOTROPY AND FLUCTUATIONS OF SOLAR PROTONS AND ALPHA ANGULAR SECTORS AS THE SPACECRAFT SPUN. EACH ANGULAR SECTOR WAS 
PARTICLES- THE PROTON ENERGY RANGESSAMPLED WERE 0-6 TO 13.9 NORMALLY 89.5 DEG IN WIDTH. WITH THE SUN IN THE MIDDLE OF ONE 

TO 73.2 175 NEV. NEV. WHEN FLUXES ENCOUNTERED. EACHKEV, 13.9 KEy, 73,2 TO AND E.GT_ 175 THE SECTOR. HOWEVER. LARGE WERE 


ALPHA PARTICLE ENERGY RANGES SAMPLER WERE 
2.4 TO 55.6 MEV. 55.6 ANGULAR SECTOR WAS REDUCED TO 11-2 DEG. WITH THE SUN NEAR THE
 

TO 293 MEV, AND E.GT. 294 MEV. THE TIME RESOLUTION RANGED FROM MIDPOINT BETWEEN TWO SECTORS. A SPIN-INTEGRATED (ISOTROPIC)
 

ABOUT ONE MEASUREMENT PER 0.4 S TO ABOUT ONE MEASUREMENT PER 28 MODE, IN WHICH ALL PARTICLES DEPOSITING 7.4 MEW IN THE CS1
 

5 DEPENDING ON THE TELEMETRY BIT RATE. THE DETECTOR WAS CRYSTAL (NO ANTICOINCIOENCE REOQUREMENT) WERE COUNTED. WAS ALSO
 

MOUNTED SO THAT IT MADE A 360-DEG SCAN IN THE ELIPTIC PLANE USED. ACCUMULATION TIMES FOR EACH OF THE 12 DIRECTIONAL MODES
 

ABOUT ONCE PER SECOND. PULSE HEIGHT ANALYSIS OF DETECTOR 01 AND FOR THE OMNIDIRECTIONAL MODE VARIED BETWEEN 14 S AND 112 S 

OUTPUT (128 CHANNEL) AND D3 OUTPUT (32 CHANNEL) WAS (SPACECRAFT SPIN PERIOD WAS ABOUT 1 S) DEPENDING ON THE 

ACCOMPLISHED FOR THE LAST EVENT PRIOR TO EACH TELEMETRY READOUT TELEMETRY RATE, SEE THE SPACECRAFT DESCRIPTIONSIT BRIEF 

FOR THE EXPERIMENT. FOR FURTHER DETAILS. SEE FAN ET AL. JGR. (65-105A) FOR INFORMATION ON PERCENT TIME COVERAGE VS TIME. SEE 

73, 1555, 1968. BARTLEY ET AL., REV. SCI. INSTRM, 3. 266. 1967, FOR A MORE 

DETAILED EXPERIMENT DESCRIPTION. 

PIONEER------- &, GOLDSTEIN 
------- PIONEER 6. WOLFE 

INVESTIGATION NAME- SPECTRAL BROADENING 
INVESTIGATION NAME- ELECTROSTATIC ANALYZER 

ASSDC ID- 65-1054-09 INVESTIGATIVE PROGRAM
 

CODE SL NSSDC ID- 65-105A-O6 INVESTIGATIVE PROGRAM
 
CODE SL
 

INVESTIGATION DISCIPLINE(S)
 

HIGH ENERGY ASTROPHYSICS INVESTIGATION DISCIPLINE(S)
 

SOLAR PHYSICS 
 PARTICLES AND FIELDS
 

PERSONNEL
 
PI - R.M. GOLDSTEIN NASA-JPL PI - J.H. WOLFE NASA-ARC
 

PERSONNEL 


BRIEF DESCRIPTION
 

THE OBJECTIVE OF THIS EXPERIMENT IS TO EXPLORE THE A OUADRISPNERICAL ELECTROSTATIC ANALYZER WITH EIGHT
 

STRUCTURE OF THE 


BRIEF DESCRIPTION 


CORONA AND SOLAR EVENTS BY USING TELEMETRY CONTIGUOUS CURRENT COLLEC7ORS WAS USED TO STUDY THE DIRECTIONAL
 

PASS INTENSITY POSITIVE IONS IN THE SOLAR WIND.
 

THE SOLAR CORONA AND APPROACH THE SUH'S LIMO DURING SUPERIOR IONlS WERE DETECTED IN 16 LOGARITHMICALLY EQUISPACED
 

CONJUNCTION OCCULTATION. NORMALLY THE SIGNALS CONSIST OF VERY ENERGY-PER-CHARGE CE/Q) STEPS FROM 200 TO 10,000 V. THERE WAS
 

NARROW-BAND (MONOCHROMATIC) AND SPECTRALLYPURE CARRIER WAVES AN ELECTRON MODE OF OPERATION IN WERE MEASURED
 

SIGNALS AND THEIR SPECTRAL LINE BROADENING AS THEY THROUGH OF ELECTRONS AND 


WHICH ELECTRONS 


AND A SET OF MODULATION SIDE BANDS. THE CARRIER WAVE FREQUENCY IN EIGHT LOGARITHMICALLY EQUISPACED U1Q STEPS RANGING FROM I TO 

IS NOMINALLY 2295 ME AND THE SIDE BANDS ARE SEPARATED BY 500 V. TIE EIGHT COLLECTORS MEASURED PARTICLES INCIDENT FROM 

PULTIPLES OF 2 FHZ AND ARE REMOVED BY FILTERING. DATA ARE EIGHT DIFFERENT CONTIGUOUS ANGULAR INTERVALS RELATIVE TO THE
 

COLLECTED IN THE FORM OF SPECTOGRAMS. EACH CONSISTING OF A SPACECRAFT EQUATORIAL PLANE (SAME AS THE ECLIPTIC PLANE). THERE
 

15-MIN OBSERVATION- THE THREE PARAMETERS OF INTEREST ARE THE WERE FOUR 15-DEG INTERVALS. TWO 20-DEG INTERVALS, AND TWO
 

SICNAL POWER. CENTER FREQUENCY, AND OANDWIDTH. THE 30-DEG INTERVALS. AS THE SPACECRAFT WAS SPINNING. FLUXES WERE
 

INSTRUMENTATION CONSISTS OF THE SPACECRAFT S-BAND TELEMETRY MEASURED IN 15 AZIMUTHAL ANGULAR SECTORS, EIGHT OF THESE
 

SYSTEM AND JPL'S 64 M RECEIVER ANTENNA, WHICH HAS A BEAMWIDTH SECTORS WERE 5-5/8 DEG WIDE. WERE CONTIGUOUS, AND BRACKETED THE
 

OF ONLY 0.14 DEG AT 2300 MHZ (S-BAND). 
 IT IS EXTREMELY SOLAR DIRECTION: THE REMAINING SEVEN SECTORS WERE 45 DEG WIDE.
 

SENSITIVE, HAVING AN EGUIVALENT NOISE TEMPERATURE OF ONLY 25 K. THREE DIFFERENT MODES OF DATA COLLECTION WERE USED. AT THE
 

THE RECEIVER IS TUNED CONTINUOUSLY ACCORDING TO AN EPHEMERIS HIGHET BIT RATE (512 BPS). THE FULL SCAN MODE WAS ALTERNATED
 

WITH AN ACCURACY TO 0.05 HZ. THIS IS NECESSARY IN ORDER TO WITH THE MAXIMUM FLUX MODE AT EACH E/Q STEP. IN TUE FULL SCAN
 

FROM ORBITAL MODE. THE MAXIMUM FLUX OBSERVED IN EACH OF THE 15 AZIMUTHAL
COMPENSATE FOR FREQUENCY SHIFTS RESULTING 

GIVEN
VELOCITIES OF THE SPACECRAFT AND EARTH'S SPIN. THE FREQUENCY SECTORS AS THE SPACECRAFT ROTATED WAS RECORDED FOR A 


DEFINED RV A FILTER AT SINGLE COLLECTOR AT A GIVEN E/Q STEP. DURING 24 SUCCESSIVE
BANDWIOTH IS 1OO HZ FOR EACH SPECTRUM. 

THE LAST STAGE OF THE RECEIVER. FREQUENCY RESOLUTION IS 0.2 HZ OPERATIONS OF THE FULL SEAN MODE (48 SPACECRAFT REVOLUTIONS),
 

OVER THE 100-Hi BANDWIDTH. THE 16 ION E/I STEPS AID EIGHT ELECTRON G/G STEPS WERE
 

EXERCISED FOR A GIVEN COLLECTOR. DURING EIGHT SUCCESSIVE SUCH
 

oRGINL PAGE IS
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PERIODS. EACH OF THE EIGHT COLLECTORS WAS EXERCISED. THE FULL 

CYCLE OF FULL SCAN MODE DATA REQUIRED 400 SPACECRAFT 

REVOLUTIONS (ABOUT 400 SEC). SUCH CYCLES WERE REPEATED VITHOUT 

INTERRUPTION AT THE HIGH BIT RATE. IN THE MAXIMUM FLUX MODE. 

FOR THE E.Q STEP USED IN THE PRECEDING REVOLUTION OF FULL SCAN 
MORE OPERATION, ALL COLLECTORS WERE OBSERVED FOR ONE 
REVOLUTION, AND THE MAXIMUM FLUX OBSERVED WAS REPORTED ALONG 
WITH THE NUNBER OF THE COLLECTOR THAT OBSERVED IT AND THE 
ANGULAR DIRECTION (2-13/16-DEG RESOLUTION) OF THE OBSERVATION. 
AT THE NEXT HIGHEST BIT RATE (Z56 BPS). THE SHORT SCAN MODE WAS 
ALTERNATED EVERY SPACECRAFT REVOLUTION WITH THE MAXIMUM FLUX 
MORE. THE SHORT SCAN MODE WAS THE SAME AS THE FULL SCAN MODE 
EXCEPT THAT ONLY THE PEAK FLUX IN EACH OF THE EIGHT 
5-5/8-DEG-WIDE AZIMUTHAL SECTORS WAS RECORDED. THUS, THIS CYCLE 
ALSO TOOK 400 SPACECRAFT REVOLUTIONS. AT THE LOW BIT RATES (64, 

16, AND 3 BPS), THE MAXIMUM FLUX MODE ALONE WAS USED. THUS. NO 
AZIMUTHAL DISTRIBUTIONS MERE MEASURED- AT THE LOW BIT RATES, IT 
TOOK 3Z SEC FOR A COMPLETE SET OF ION MEASUREMENTS AND 16 SEC 
FOR A COMPLETE SET OF ELECTRON MEASUREMENTS. AT 64 BPS, THE ION 
AND ELECTRON MEASUREMENTS WERE TAKEN AND TELEMETERED EVERY 84 
SEC. AT 16 BPS, THEY WERE TAKEN AND TELEMETERED EVERY 336 SEC. 
AT 8 UPS, THEY WERE TAKEN AND TELEMETERED EVERY 672 SEC. 

****** PIONEER 

SPACECRAFT COMMON NAME- PIONEER 7 

ALTERNATE NAMES, PIONEER-B, 02398 

HSSDC I0- 6&-07A 


LAUNCH DATE- 08/17/66 WEIGHT- 13$. KG 
LAUNCH SITE- CAPE CANAVERAL, UNITED STATES
 
LAUNCH VEHICLE- DELTA 


SPONSORING COUNTRYIAGENCY 
UNITED STATES NASA-OSS 


ORBIT PARAMETERS 

ORBIT TYPE- HELIOCENTRIC EPOCH DATE- 02/12/76 

ORBIT PERIOD- 602.9 DAYS INCLINATION- 0.098 DIG 

PERIAPSIS- 1.009 AU RAD APOAPSIS- 1.125 AU MAD 


PERSONNEL 


MG - F.D. KOCHENDORFER NASA HEADQUARTERS 

SC - A.G. OPP NASA HEADQUARTERS 

PH - C.F. HALL NASA-ARC 

pS - J.H. WOLFE NASA-ARC 


BRIEF DESCRIPTION 

PIONEER 7 WAS THE SECOND IN A SERIES OF SOLAR-ORBITING, 


SPIN-STABILIZED, AND SOLAR-CELL AND BATTERY-POWERED SATELLITES 

DESIGNED TO OBTAIN MEASUREMENTS OF INTERPLANETARY PHENOMENA 

FROM WIDELY SEPARATED POINTS IN SPACE ON A CONTINUING BASIS. 

THE SPACECRAFT CARRIED EXPERIMENTS TO STUDY POSITIVE IONS AND 


ELECTRONS IN THE SOLAR WIND. THE INTERPLANETARY ELECTRON 

DENSITY (RADIO PROPAGATION EXPERIMENT), SOLAR AND GALACTIC 

COSMIC RAYS. AND THE INTERPLANETARY MAGNETIC FIELD. ITS MAIN 

ANTENNA WAS A HIGH-GAIN DIRECTIONAL ANTENNA, THE SPACECRAFT WAS 

SPIN-STABILIZED AT ABOUT 60 RPM, AND THE SPIN AXIS HAS 

PERPENDICULAR TO THE ECLIPTIC PLANE AND POINTED APPROXIMATELY 

TOWARD THE SOUTH ECLIPTIC POLE. BY GROUND COMMAND, ONE OF FIVE
 
BIT RATES, ONE OF FOUR DATA FORMATS, AND ONE OF FOUR OPERATING 

MODES COULD BE SELECTED. THE FIVE BIT RATES WERE 512. Z56. 64.
 

16, AND 8 BPS. THREE OF THE FOUR DATA FORMATS CONTAINED 

PRIMARILY SCIENTIFIC DATA AND CONSISTED OF 32 SEVEN-BIT WORDS
 
PER FRAME. ONE SCIENTIFIC DATA FORMAT WAS USED FOR THE TWO 

HIGHEST BIT RATES. ANOTHER WAS USED FOR THE THREE LOWEST BIT 

RATES. THE THIRD CONTAINED DATA FROM ONLY THE RADIO PROPAGATION 
EXPERIMENTL THE FOURTH DATA FORMAT CONTAINED MAINLY ENGINEERING 

DATA. THE FOUR OPERATING MODES WERE (1) REAL TIME. (2) 

TELEMETRY STORE. (3) DUTY CYCLE STORE. AND (4) MEMORY READOUT-
IN THE REAL-TIME MODE. DATA WERE SAMPLED AND TRANSMITTED
 
DIRECTLY (WITHOUT STORAGE) AS SPECIFIED BY THE DATA FORMAT AND 

BIT RATE SELECTED. IN THE TELEMETRY STORE MODE, DATA WERE 

STORED AND TRANSMITTED SIMULTANEOUSLY IN THE FORMAT AND AT THE 

BIT RATE SELECTED. IN THE DUTY CYCLE STORE MODE, A SINGLE FRAME 
OF SCIENTIFIC DATA WAS COLLECTED AND STORED AT A RATE OF S12
 
BPS. THE TIME PERIOD BETWEEN WHICH SUCCESSIVE FRAMES WERE 

COLLECTED AND STORED COULD BE VARIED BY GROUND COMMAND BETWEEN 

2 AND 17 MIN TO PROVIDE PARTIAL DATA COVERAGE FOR PERIODS UP TO 

19 H, AS LIMITED BY THE RET STORAGE CAPACITY. IN TIE MEMORY 

READOUT MODE, DATA WERE READ OUT AT WHATEVER BIT RATE WAS 

APPROPRIATE TO THE SATELLITE DISTANCE FROM THE EARTH. 


PIONEER ANDERSON,
------- 7, ----------------------------------


INVESTIGATION NAME- CELESTIAL MECHANICS 


NSSbC ID- 66-G75A-07 INVESTIGATIVE PROGRAM 


CODE SL 

INVESTIGATION DISCIPLINE(S)
 
CELESTIAL MECHANICS 


PERSONNEL 
Pl - J.D. ANDERSON NASA-JPL 

BRIEF DESCRIPTION
 
THE OBJECTIVES OF THIS INVESTIGATION ARE TO; (1) OBTAIN
 

PRIMARY DETERMINATIONS OF THE MASSES OF THE EARTH AND MOON AND
 
THE DISTANCE BETWEEN THE EARTH AND SUN (AU), (2) USE THE
 
TRACKING DATA FROM THE WHOLE SERIES OF PIONEER PROBES IN A
 
PROGRAM DESIGNED TO IMPROVE THE EPHEMERIS OF THt EARTH. AND (3)
 
INVESTIGATE THE POSSIBILITY OF A TEST OF GENERAL RELATIVISTIC
 
MECHANICS USING THE PIONEER ORBITS AND DATA- THE
 
INSTRUMENTATION IS A TWO-kAY S-RAND DOPPLER TRACKING MECHANISM
 
USING HIGH-GAIN ANTENNAS WITH DISK-LIKE PATTERNS IN A PLANE
 
PERPENDICULAR TO THE SPIP-AXIS OF THE SPACECRAFT. WHEN THE
 
tPIN-AXIS IS PERPENDICULAR TO THE ECLIPTIC, RADIO SIGNALS FROM
 
THE ANTENNA CONTINUOUSLY ILLUMINATE THE EARTH. DATA AR
 
TRANSMITTED CONTINUOUSLY AND ARE RECEIVED AT GROUND-BASED DEEP
 
SPACE NETWORK STATIONS WITH 26.5-H DIAMETER ANTENNAS AND WITH
 
THE 64-M ANTENNA IN CALIFORNIA.
 

------- PIONEER 7, MCCRACEN-


INVESTIGATION NAME- COSMIC-RAY ANISOTROPY
 

RISSOC I- 66-075A-5 INVESTIGATIVE PROGRAM 
CODE SL 

INVESTIGATION DISCIPLINE(S)
 
PARTICLES AND FIELDS
 
COSMIC RAYS
 

PERSONNEL
 
PC 

01 
01 

- F.G. 

- W.C. 
- U.R. 

MCCRACKEN ESIRO 

BARTLEY NATL ACADEMY OF SCI 
RAO ISSP, VSSC 

BRIEF DESCRI
THIS 

PTION 
EXPERIMENT HAS DESIGNED PRIMARILY TO MEASURE THE 

DIRECTIONAL CHARACTERISTICS 'OF GALACTIC AND SOLAR COSMIC RAY
 
FLUXES. THE PARTICLE DETECTOR WAS A CSI (TL) SCINTILLATOR 
CRYSTAL THAT WAS SET INTO AN ANTICOINCIDENCE PLASTIC 
SCINTILLATOR COLLIMATOR CUP. SEPARATE PHOTOMULTIPLIER TUBES 
VIEWED THE TWO SCENTILLATORS. PULSES FROM THE CSI CRYSTAL THAT 
WERE NOT ACCOMPANIED BY PULSES FROM THE PLASTIC SCINTILLATOR . 
WERE SORTED BY A THREE-WINDOM PULSE HEIGHT ANALYZER, THE
 
WINDOWS CORRESPONDING TO ENERGY DEPOITIONS OF 7.2 TO 47.4,
 
47.4 TO 64.5, AND 64.5 TO 81.2 'MEV. NO POSITIVE SPECIES
 
IDENTIFICATION WAS MADE, ALTHOUGH MOST OF THE COUNTS IN EACH
 
WINDOW WERE' USUALLY DUE TO PROTONS WITH THE WINDOW ENERGIES.
 
FOR EACH ENERGY WINDOW, COUNTS WERE SEPARATELY ACCUMULATED IN
 
EACH OF FOUR ANGULAR SECTORS AS THE SPACECRAFT SPUN. EACH
 
ANGULAR SECTOR RAS NORMALLY 89.5 DEG IN WIDTH, WITH THE SUN
 
EITHER NEAR A SECTOR BOUNDARY OR IN THE MIDDLE OF A SECTOR.
 
DEPENDING ON THE OPERATING MODE. HOWEVER, WHEN LARGE FLUXES
 
WERE ENCOUNTERED, EACH ANGULAR SECTOR WAS REDUCED TO 11.3 DEG
 
WITH THE SUN EITHER I" A SECTOR OR NEAR THE MIDPOINT BETWEEN
 
TWO SECTORS. A SPIN-INTEGRATED (ISOTROPIC) MODE, IN WHICH ALL
 
PARTICLES DEPOSITING 7.2 MEV IN THE CSI CRYSTAL (NO
 

ANTICOINCIDENCE REQUIREMENT) WERE COUNTED, WAS ALSO USED.
 
ACCUMULATION TIMES FOR EACH OF THE 12 DIRECTIONAL MODES AND FOR
 
THE OMNIDIRECTIONAL MODE VARIED BETWEEN 14 AND 112 S
 
(SPACECRAFT SPIN PERIOD WAS ABOUT I S) DEPENDING ON THE
 
TELEMETRY BIT RATE. SEE BARTLEY ET At.. REV. SCI. INSTRUM..
 
38. PAGE 266, 1967, FOR A MORE DETAILED EXPERIMENT DESCRIPTION.
 

------- PIONEER 7. SIMPSON-----------


INVESTIGATION NAME- COSMIC-RAY TELESCOPE
 

NSSDC 1D- 66-O7A-06 INVESTIGATIVE PROGRAM
 
CODE SL
 

INVESTIGATION DISCIPLINE(S)
 
PARTICLES AND FIELDS 
COSMIC RAYS
 

PERSONNEL
 
PI - J.A. SIMPSON U OF CHICAGO
 
01 - C.Y. FAN U OF ARIZONA 
O1 - J.E. LAMPORT U OF CHICAGO
 

BRIEF DESCRIPTION
 
THIS EXPERIMENT USED A CHARGED PARTICLE TELESCOPE
 

COMPOSED OF FOUR SILICON SOLID-STATE DETECTORS TO STUDY THE
 
ANISOTROPY AND FLUCTUATIONS OF SOLAR PROTONS AND ALPHA
 
PARTICLES. THE PROTON ENERGY RANGES SAMPLED WERE 0,6 TO 12.7
 
rEV, 12.7 TO 73.0 REV 73.0 TO 165 REV, AND E.GT. 165 MEV. THE
 
ALPHA PARTICLE ENERGY RANGES SAMPLED WERE 2-5 TO 52 MEV 52 TO 

280 MEV, AND E.ST. 280 MEV. THE TIME RESOLUTION RANGED FROM 
ABOUT ONE MEASUREMENT PER 0.4 S TO ABOUT ONE MEASUREMENT PER 28 
S DEPENDING 0O THE TELEMETRY BIT RATE. THE DETECTOR WAS 
MOUNTED SO THAT IT MADE A 360-DEG SCAN IN THE ECLIPTIC PLANE 
ABOUT ONCE PER SECOND. 

--- - PIONEER 7, ROLFE-------------------------

INVESTIGATION NAME- ELECTROSTATIC ANALYZER
 

NSSUC ID- 66-075A-03 INVESTIGATIVE PROGRAM 
CODE SL 

INVESTIGATION DISCIPLINECS)
 
PARTICLES AND FIELDS
 
SPACE PLASMAS
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PERSONNEL BY THE DATA FORMAT AND BIT RATE SELECTED. IN THE TELEMETRY 
PR - J.H. WOLFE NASA-ARC STORE MODE. DATA WERE STORED AND TRANSMITTED SIMULTANEOUSLY IN
 
O - R.W. SILVA TRW SYSTEMS GROUP THE FORMAT AND AT THE BIT RATE SELECTED. IN TEE DUTY CYCLE
 

STORE MODE. A SINGLE FRAME OF SCIENTIFIC DATA WAS COLLECTED AND
 
BRIEF DESCRIPTION STORED AT A RATE OF 512 BPS. THE TIME INTERVAL BETWEEN THE
 

A OUADRISPHERICAL ELECTROSTATIC ANALYZER IJTH EGHT COLLECTION AND STORAGE OF SUCCESSIVE FRAMES COULD BE VARIED BY
 
CONTIGUOUS CURRENT COLLECTORS WAS USED TO STUDY THE DIRECTIONAL GROUND COMMAND BETWEEN 2 AND 17 KIN TG PROVIDE PARTIAL DATA
 
INTENSITY OF THE ELECTRONS AND POSITIVE IONS IN THE SOLAR WIND. COVERAGE FOR PERIODS UP TO 19 H, AS LIMITED BY THE BIT STORAGE
 
IONS WERE DETECTED IN 16 LOGARITHMICALLY EGUISPACED ENERGY PER CAPACITY- IN THE MEMORY PEADOUT MODE, DATA WERE READ OUT AT
 
UNIT CHARGE (E/O) STEPS FROM 200 T0 10,000 V. THERE WAS AN 'WHATEVER BIT RATE WAS APPROPRIATE TO THE SATELLITE DISTANCE
 
ELECTRON MODE OF OPERATION IN WHICH ELECTRONS WERE MEASURED IN FROM THE EARTH. 
EIGHT LOGARITHMICALLY EQUISPACED ENERGY PER CHARGE STEPS 
RANGING FROM 0 TO 500 V. THE EIGHT COLLECTORS MEASURED ------- PIONEER 8, ANDERSON 
PARTICLES INCIDENT FROM EIGHT DIFFERENT CONTIGUOUS ANGULAR 
INTERVALS RELATIVE TO THE SPACECRAFT EQUATORIAL PLANE (SAME AS INVESTIGATION NAME- CELESTIAL MECHANICS 
THE ECLIPTIC PLANE). THERE WERE FOUR 15-DEG INTERVALS, TWO 
20-DEG INTERVALS, AND TWO 30-DEG INTERVALS. AS THE SPACECRAFT NSSDC ID- 67-123A-O8 INVESTIGATIVE PROGRAM
 
UAS SPINNING, FLUXES WERE MEASURED IN 15 AZIMUTHAL ANGULAR CODE SL
 
SECTORS. EIGHT OF THE THESE SECTORS WERE 5-5/8 DEG WIDE. WERE
 
CONTIGUOUS, AND BRACKETED THE SOLAR DIRECTION. THE REMAINING INVESTIGATION DISCIPLINE(5)
 
SEVEN SECTORS WERE 45 DEG WIDE. THREE DIFFERENT MODES OF DATA CELESTIAL MECHANICS
 
COLLECTION WERE USED. AT THE HIGHEST BET RATE (512 RPS). THE 
FULL SEAN MODE WAS ALTERNATED WITH THE MAXIMUM FLUX MODE AT PERSONNEL 
EACH E/IQ STEP. IN THE FULL SCAN MODE, THE MAXIMUM FLUX P1 - J.D. ANDERSON NASA-JPL 
OBSERVED IN EACH OF THE 15 AZIMUTHAL SECTORS AS THE SPACECRAFT
 
ROTATED WAS RECORDED FOR A GIVE SINGLE COLLECTOR AT A GIVEN BRIEF DESCRIPTION
 
FIG STEP. DURING 24 SUCCESSIVE OPERATIONS OF THE FULL SCAN THE OBJECTIVES OF THIS INVESTIGATION ARE O: (1) OBTAIN
 
MODE (AB SPACECRAFT REVOLUTIONS), THE 16 ION E/Q STEPS AND PRIMARY DETERMINATIONS OF THE MASSES OF THE EARTH AND MOON AND
 
EIGHT ELECTRON EIO STEPS WERE EXERCISED FOR A GIVEN COLLECTOR. THE DISTANCE BETWEEN THE EARTH AND SUN CAU), () USE THE
 
DURING EIGHT SUCCESSIVE SUCH PERIODS, EACH OF TIE EIGHT TRACKING DATA FROM THF WHOLE SERIES Of PIONEER PROBES IN A
 
COLLECTORS WAS EXERCISED. THE FULL CYCLE OF FULL SCAN MODE PROGRAM DESIGNED TO IMPROVE THE EPHEMERIS OF THE EARTH, AND (5)
 
DATA REQUIRED 400 SPACECRAFT REVOLUTIONS (ABOUT 400 S). SUCH INVESTIGATE THE POSSIBILITY Of A TEST OF GENERAL RELATIVISTIC
 
CYCLES WERE REPEATED WITHOUT 
INTERRUPTION AT THE HIGH SIT RATE. MECHANICS USING THE PIONEER ORBITS AND DATA. THE
 
IN THE MAXIMUM FLUX MODE, FOR THE E/O STEP USED IN THE INSTRUMENTATION IS A TWO-UAY S-AND DOPPLER TRACKING MECHANISM
 
PRECEDING REVOLUTION OF FULL SCAN MODE OPERATION, ALL USING HIGH-GAIN ANTENNAS WITH DISK-LIKE PATTERNS IN A PLANE
 
COLLECTORS WERE OBSERVED FOR ONE REVOLUTION. AND THE MAXIMUM PERPENDICULAR TO THE SPIN-AXIS OF THE SPACECRAFT. HEN THE
 
FLUX OBSERVED WAS REPORTED ALONG WITH THE NUMBER OF THE SPIN-AXIS IS PERPENDICULAR TO THE ECLIPTIC. RADIO SIGNALS FROM
 
COLLECTOR THAT OBSERVED IT AND THE ANGULAR DIRECTION THE ANTENNA CONTINUOUSLY ILLUMINATE THE EARTH. DATA ARE
 
(2-13f16-DEG RESOLUTION) OF THE OBSERVATION. AT THE NEXT TRANSMITTED CONTINUOUSLY AND ARE RECEIVED AT GROUND-EASED DEEP
 
HIGHEST BIT RATE (256 BPS). THE SHORT SCAN MODE WAS ALTERNATED SPACE NETWORK STATIONS WITH 26.5-A DIAMETER ANTENNAS AND WITH
 
EVERY SPACECRAFT. REVOLUTION WITH THE MAXEMUM FLUX MODE. THE THE 64-M ANTENNA IN CALIFORNIA.
 
SHORT SCAN NODE WAS THE SAME AS THE FULL SCAN, EXCEPT THAT ONLY
 
THE PEAK FLUX IN EACH OF THE EIGHT 5-5/8-DEG-VlDE AZIMUTHAL ----- PIONEER 8, BERG ----------------------.................
 
SECTORS WAS RECORDED. THUS, THIS CYCLE ALSO TOOK 40 SPACECRAFT
 
REVOLUTIONS. AT THE LOW BIT RATES (64, 16, AND 8 BPS). THE INVESTIGATION NAME- COSMIC DUST DETECTOR
 
RAXIMUM FLUX MODE ALONE WAS USED. THUS, NO AZIMUTHAL
 
DISTRIBUTIONS WERE MEASURED. AT THE LOW BIT RATES. IT TOOK 32 HSSDC ID- 67-123A-04 INVESTIGATIVE PROGRAM
 
S FOR A COPPLETE SET OF ION MEASUREMENTS AND T6 S FOR A CODE SL
 
COMPLETE SET OF ELECTRON PEASUREMENTS. AT 64 BPS, THE ION AND
 
ELECTRON MEASUREMENTS MERE TAKEN AND TELEMETERED EVERY 84 S. INVESTIGATION DISCIPLENE(S)
 
AT 16 BPS, THEY WERE TAKEN AND TELENETERED EVERY 36 S. -AT 8 INTERPLANETARY DUST
 
BPS. THEY "IRE TAKEN AND TELEMETERED EVERY 672 S. 

APERSONNEL 
.** * PIONEER *k***f**k kk* PI*- O.E. OERG(RETIRED)p1 NASA-OSFC
 

0i - L, SECRETAHIRETIRED) NASA-GSfC
 

SPACECRAFT COMMON NAME- PIONEER 8 BRIEF DESCRIPTION
 
ALTERNATE NAMES- PIONEER-C, 030o6 THIS EXPERIMENT WAS DESIGNED TO C1) MEASURE THE COSMIC
 

DUST FLUX DENSITY IN THE SOLAR SYSTEM, (2) DETERMINE THE
 
NSSDC ID- 67-123A DISTRIBUTION OF COSMIC DUST CONCENTRATIONS IN THE EARTH'S
 

ORBIT. (3) DETERMINE THE GRADIENT, FLUX DENSITY AND SPEED OF
 
LAUNCH DATE- 12/13/67 WEIGHT- 146. KG PARTICLES IN METEOR STREAMS, ARED (A) PERFORM AN IN-FLIGHT
 
LAUNCH SITE- CAPE CANAVERAL, UNITED STATES CONTROL EXPERIMENT ON THE RELIABILITY OF THE MICROPHONE AS A
 
LAUNCH VEHICLE- DELTA COSMIC DUST SENSOR. THE EXPERIMENT INSTRUMENTATION. WHICH WAS
 

MOUNTED IN THE EQUATOR OF THE SATELLITE WITH ITS AXIS RADIAL TO
 
SPONSORING COUFTRY/AGENCY THE SATELLITE SPIN AXiS FACIJG IN THE ECLIPTIC PLANE. CONSISTED
 

UNITED STATES NASA-OSS OF A FRONT FILM-GRID SENSOR ARRAY AND A REAR FILM-GRID SENSOR
 
ARRAY. SPACED 5 CM APART. AND AN ACOUSTICAL IMPACT PLATE UPON
 

ORBIT PARAMETERS WHICH THE REAR FILM WAS MOUNTED. THE SENSOR ARRAYS CONSISTED OF
 
ORBIT TYPE- HELIOCENTRIC EPOCH DATE- 09117/75 FOUR VERTICAL FILM STRIPS CROSSED BY FOUR HORIZONTAL GRID
 
ORBIT PERIOD- 387.5 DAYS INCLINATION- G.G57 DEG STRIPS TO FORM 16 FRONT AND 16 REAR FILM-GRID ARRAYS (EACH 2.5
 
PERIAPSIS- C.992 AU RAD APOAPSIS- 1.088 AU RAD CM SO). CREATING 256 POSSIBLE COMBINATIONS. EACH GRID STRIP AND
 

FILM STRIP WAS CONNECTED TO A SEPARATE OUTPUT AMPLIFIER WHOSE
 
PERSONNEL SIGNALS- MERE USED TO bETERMINE THE-SEGMENT IN MITCH AN IMPACT 

MG - F.D. KOCHENDORFER NASA HEADGUARTERS OCCURRED. THE FRONT FELM SENSOR. WHICH WAS RECESSED 3 CM INTO 
SC - A.G. OPP NASA HEADQUARTERS THE EXPERIMENT HOUSING, CONSISTED OF AN EIGHT-LAYER COMPOSITE 
PM - C.F. HALL NASA-ARC -- 700-A PARYLENE ENCAPSULATION, 500-A COPPER, 300-A ALUMINUM 
PS - J.H. WOLFE NASA-ARC 3000-A PARYLENE SUBSTRAtE. 300-A ALUMINUM. 500-A COPPER. 

SUPPORT MESH. AND 500-A PARYLEHE ENCAPSULATION. EACH OF THE 
BRIEF DESCRIPTIOV REAR SENSOR-ARRAY FILM STRIPS CONSISTED OF A 60-MICROMETER 

PIONEER o WAS THE THIRD IN A SERIES OF SOLAR-ORBITING. MOLYBDENUM SHEET CEMENTED TO A QUARTZ ACOUSTICAL SENSOR PLATE. 
SPIN-STABILIZED, SOLAR-CELL, AND SATTERY-POWERED SATELLITES THE OPERATION OF THE SENSORS WAS BASED OH TWO BASIC MEASURABLE 
DES1EXED TO OBTAIN MEASUREMENTS OF INTERPLANETARY PHENOMENA PHENOMENA THAT OCCUR WHEN A HYPERVELOCITY PARTICLE IMPACTS ON A 
FROM WIDELY SEPARATED POINTS IN SPACE ON A CONTINUING BASIS. SURFACE -- () FORMATION OF PLASMA AND (2) TRANSFER OF 
THE SPACECRAFT CARRIED FXPERIMENTS I0 STUDY THE POSITIVE IONS MOMENTUM. WHEN THE FRONT FILM WAS PENETRATED BY A PARTICLE. A 
AND ELECTRONS IN THE SOLAR WIND. THE INTERPLANETARY ELECTRON TIME-Or-FLIGHT 4-MHZ ELECTRONIC CLOCK WAS ACTIVATED. THE CLOCK 
DENSITY (RADIO PROPAGATION EXPERIMENT), SOLAR AND GALACTIC WAS SHUT OFF WHEN THE PARTICLE IMPACTED ON THE REAR FILM THUS 
COSMIC RAYS, THE INTERPLANETARY MAGNETIC FIELD, COSMIC DUST, MEASURING PARTICLE SPEED AND DIRECTION. THREE GENERAL COSMIC 
AND ELECTRIC FIELDS. ITS MAIN ANTENNA WAS A HIGH-GAIN DUST PARTICLE TYPES WERE DETECTABLE -- (1) HIGH-ENERGY. 
DIRECTIONAL ANTENNA. THE SPACECRAFT WAS SPIN-STABILIZED AT HYPERVELOCITY PARTICLES (GREATER THAN I ERG). WHICH PRODUCED 
ABOUT 6, RPM. AND THE SPIN AXIS WAS PERPENDICULAR TO THE RESPONSES AT BOTH FRONT AND REAR FILM SENSORS, (2) LOW-ENERGY 
ECLIPTIC PLANE AND POINTED TOWARD THE SOUTH ECLIPTIC POLE. BY HYPERVELOCITY PARTICLES (LESS THAN 1 ERG). WHICH PRODUCED
 
GROUND COMMAND, ONE OF FIVE BIT RATES, ONE OF FOUR DATA RESPONSES ONLY AT THE FRONT FILM SENSOR, AND (3) RELATIVELY
 
FORMATS, AND ONE OF FOUR OPERATING MODES COULD BE SELECTED. THE LARGE HIGH-VELOCITY 
 PARTICLES (GREATER THAN 0.1 NANOGRAMS).
 
FIVE BIT RATES WERE 512, 256, 54. 16. AND 8 BPS. THREE OF THE WHICH COULD PASS THROUGH THE FRONT AND REAR FILM SENSOR ARRAYS
 
FOUR DATA FORMATS MERE USED PRIMARILY FOR SCIENTIFIC DATA AND WITHOUT GENERATING A DETECTABLE PLASMA BUT COULD STILL IMPART A
 
CONSISTED OF 32 SEVEN-SIT WORDS PER FRAME. ONE SCIENTIFIC DATA MEASURABLE IMPULSE 70 THE ACOUSTICAL SENSOR. THE ACOUSTICAL
 
FORMAT WAS USED AT THE TWO HIGHEST BIT RATES- ANOTHER WAS USED SENSORS WERE D"SIGNE TO 
 PERFORM AN IN-FLIGhT STUDY ON THE
 
AT THF THREE LOWEST BIT RATES. THE THIRD WAS USED FOR DATA FROM RELIABILITY OF THE MICROPHONE AS A COSMIC DUST SENSOR IN
 
ONLY THE RADIO PROPAGATION EXPERIMENT. THE FOURTH DATA FORMAT ADDITION TO PERFDRMING AS AN IMPACT SENSOR FOR THIS EXPERIMENT.
 
WAS 
 USED MAINLY FOR ENGINEERING DATA. THE FOUR OPERATING MODES IN-FLIGHT CALIBRATION WAS PROVIDED AND INITIATED BY GROUND
 
WERE (1) REAL TIME. (2) TELEMETRY STORE, (3) DUTY CYCLE STORE. COMMAND AND MONITORED THE EXPERIMENT ELECTRONICS IN ADDITION TO
 
AND (4) MEMORY READOUT. IN THE REAL-TIME MODE, DATA WERE PROVIDING A CHECK ON THE PHYSICAL CONDITION OF THE PLASMA
 
SAMPLED AND TRANSMITTED DIRECTLY (WITHOUT STORAGE) AS SPECIFIED SENSORS. THE SENSORS MERE CALIBRATED PRIOR TO THE FLIGHT BY
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IMPACTS WITH IRON SPHERES RANGING IN MASS FROM I NANOGRAMTO ------- PIONEER S, NESS--------------------------------------
0.1 PICOGRAM. ACCELERATED BY A 2-Mv ELECTROSTATIC ACCELERATOR 
TO 2 TO 10 KM/S. INVESTIGATION NAME- SINGLE-AXIS MAGNETOMETER 

------ PIONEER 8, ESHLEMAN -----------------------------------


INVESTIGATION NAME- TWO-FREQUENCY BEACON RECEIVER
 

NSSOC ED- 67-fl3A-03 INVESTIGATIVE PROGRAM 

CODE SL
 

INVESTIGATION DISCIPLINE(S) 

IONOSPHERES AND RADIO PHYSICS 


PLANETARY ATMOSPHERES 


PARTICLES AND FIELDS
 
INTERPLANETARY DUST 


PERSONNEL 

P1 - V.R. ESHLEMAN STANFORD U 
01 - I.A. CROFT SRI INTERNATIONAL 

Ol - H.T. HOWARD STANFORD U . 
01 - R.L. LEADABRAND SRI INTERNATIONAL 

0I - R.A. LONG SRI INTERNATIONAL 
0I - A.M. PETERSON STANFORD U 

BRIEF DESCRIPTION 

BOTH 423.3-MHZ AND ITS 2117 SUHARMONIC 49.8-MHZ SIGNALS
 

WERE TRANSMITTED FROM A 46- STEERABLE PARABOLIC ANTENNA AT 

STANFORD UNIVERSITY TO THE TWO-FREQUENCY RADIO RECEIVER ON THE
 

SPACECRAFT. THE HIGH-FREQUENCY SIGNAL SERVED AS A REFERENCE 

SIGNAL SINCE ITS PROPAGATION TIME WAS NOT APPRECIABLY DELAYED.
 
THE LOW-FREQUENCY SIGNAL WAS DELAYED IN PROPORTION TO THE TOTAL 


ELECTRON CONTENT IN THE PROPAGATION PATH. ON THE SPACECRAFT, A 

PHASE-LOCKED RECEIVER COUNTED THE BEAT FREQUENCY ZERO CROSSINGS
 
OF THE RECEIVED SIGNALS TO OBTAIN MEASUREMENTS OF PHASE-PATH 


DIFFERENCES. DIFFERENTIAL DELAY OF THE GROUP VELOCITY WAS ALSO 


OBSERVED. AND THESE VALUES WERE TELEMETERED TO THE GROUND
 
STATION. FROM CALCULATED TOTAL ELECTRON CONTENT VALUES, THE 


IONOSPHERIC EFFECT (UP TO A SELECTED ALTITUDE OBTAINED FROM 

OTHER EXPERIMENTAL TECHNIQUES) COULD BE SUBTRACTED TO PRODUCE 

DATA DESCRIBING THE INTERPLANETARY ELECTRON CONTENT OF THE
 

SOLAR WIND AND ITS VARIATIONS. FOR SIMILAR EXPERIMENTS COVERING 

OTHER TIME PERIODS. SEE 68-100-03. 66-07SA-04. 65-1OSA-0. AND 


67-060A-02. A MORE DETAILED DESCRIPTION OF THE EXPERIMENT CAN 

BE FOUND IN 'JGR,' 17, 3325-3327. AND IN 'RADIO SCIENCE,* 6. 


55-63. 


------ PIONEER A. MCCRACKEN -------------


INVESTIGATION NAME- COSMIC-RAY ANISOTROPY 


NSSDC ID- 67-123A-0S INVESTIGATIVE PROGRAM 

CODE SL/CO-OP 


1NVESTIGATION DISCIPLINECS) 


PARTICLES AND FIELDS 

COSMIC RAYS 


PERSONNEL 

PI - X.G. MCCRACKEN CSIRO
 
01 - U.R. RAO ISSP. VSSC 

01 - W.C. BARTLEY NAIL ACADEMY OF SCI
 

BRIEF DESCRIPTION
 
THIS EXPERIMENT CONSISTED OF A CSI SCINTILLATOR AND THREE 


SOLID-STATE TELESCOPES- THE CSI SCINTILLATOR WAS COLCIMATED BY 

AN ANTICOINrDENCE PLASTIC SCINTILLATOR AND HAD A CONICAL
 
APERTURE WITH A 38.2-DEG HALF-ANGLE. THE SCINTILLATOR LOOK 


DIRECTION WAS CENTERED IN THE ECLIPTIC PLANE. THREE SOLID-STATE 

DETECTORS WERE ORIENTED IN A FAN ARRANGEMENT WITH RESPECT TO A 

FOURTH SOLID-STATE DETECTOR. SUCH THAT EACH OF THE FIRST THREE
 
DETECTORS FORMED A TELESCOPE WITH THE FOURTH DETECTOR. EACH OF 

THE THREE TELESCOPES THUS FORMED HAD AN ACCEPTANCE CONE OF 


23-DEG HALF-ANGLE. THE MEAN VIEWING DIRECTIONS OF THE
 

TELESCOPES WERE IN THE ECLIPTIC PLANE AND 49 DEG ABOVE ARb 

BELODW THAT PLANE. RESPECTIVELY. TWO CONCURRENT MODES OF 


COUNTING WERE EMPLOYED. IN THE FIRST MODE, COUNTS WERE 

ACCUMULATED IN EIGHT SEPARATE 4S-DEG INTERVALS DURING THE 


SPACECRAFT SPIN. WHILE. IN THE SECOND, SPIN-INTEGRATED COUNTS 

WERE ACQUIRED. IN THE FIRST MODE, THE SCINTILLATOR SEPARATELY 


MEASURED PARTICLES WITH ENERGIES IN THE RANGES 7.4 TO 21.5 

MEV/NUCLEON AND 19.7 TO 63.0 MEV/NUCLEON CHO SPECIES 

DISCRIMINATION) WHILE EACH SOLID-STATE TELESCOPE SEPARATELY 

MEASURED PROTONS IN THE ENERGY RANGES 3.3 TO 3.6 MEV AND 3.6 TO 


6.7 MEV. IN THE SECOND MODE. THE SCINTILLATOR SEPARATELY 

MEASURED PARTICLES IN SIX CONTIGUOUS ENERGY INTERVALS BETWEEN 

4.5 AND 40 MEV/NUCLEON (INTERVAL LOWER LIMITS AT 4.5, 7.0, 9.0, 

13, 21. AND 26 MEV/NUCLEON). HILE EACH OF THE SOLID-STATE 

TELESCOPES SEPARATELY MEASURED PROTONS IN THE ENERGY RANGES I 

TO A. 1 TO S. 1 TO 3, AND 4 TO 6 REV AND ALPHA PARTICLES IN THE 

ENERGY RANGE 4 TO 6 REV. DURING EACH 244-IT MAIN TELEMETRY 
FRAME. TWO FIRST-MODE 9-BET ACCUMULATORS AND ONE SECOND-MORE 

9-BIT ACCUMULATOR WERE READ OUT. IN-FLIGHT CALIBRATION OF THE 

SCINTILLATOR AND OF SOME OF THE ELECTRONICS WAS PERFORMED 


DAILY. SEE BUKATA ET AL. IEEE TRANS. NUC. SCI., NS-17. 18-24. 

1970, FOR A MORE DETAILED EXPERIMENT DESCRIPTION. 


NI SDC D- 67-123A-01 INVESTIGATIVE PROGRAM 
CODE SLI/CO-OP 

INVESTIGATION DISCIPLINE(S) 

PARTICLES AND FIELDS 

PERSONNEL 
PI - N.F. NESS NASA-GSFC 
DI - S.C. CANTARANO U OF ROME 

0I - F. MARIANI SPACE PLASMA LAB 

BRIEF DESCRIPTION 
A SINGLE. BOOM-MOUNTED UNIAXIAL FLUXGATE MAGNETOMETER,
 

WITH MODE-DEPENDENT RANGES OF PLUS OR MINUS 32 GAMMAS AND PLUS
 

OR MINUS 96 GAMMAS AND CORRESPONDING RESOLUTIONS OF PLUS OR
 
MINUS 0.125 GAMMA AND PLUS OR MINUS 0.375 GAMMA. OBTAINED A
 

VECTOR MAGNETIC FIELD MEASUREMENT BY MEANS OF THREE
 
MEASUREMENTS TAKEN AT EQUAL TIME INTERVALS DURING EACH
 

SPACECRAFT SPIN PERIOD CAPPROXIMATELY I S). AT TELEMETRY BIT
 

RATES LESS THAN OR EQUAL TO 16 BPS, AVERAGES HERE COMPUTED ON
 
BOARD FOR TRANSnSSlON TO EARTH. FOR FURTHER DETAILS, SEE
 

MARIAWI AND NESS 4kR. 74, 5633, 1069.
 

------- PIONEER 9. SCARF---- - .....................
 

INVESTIGATION NAME- PLASMA WAVE DETECTOR
 

NSSDC ID- 67-123A-O7 INVESTIGATIVE PROGRAM
 

CODE SL
 

INVESTIGATION DISCIPLINE(S)
 
PARTICLES AND FIELDS
 

PERSONNEL
 
PI - F.L SCARF TRW SYSTEMS GROUP
 

, 

01 - I.M. GREEN TRW SYSTEMS GROUP
 

BRIEF DESCRIPTION
 
ELECTROSTATIC AND ELECTROMAGNETIC PLASMA WAVES WERE
 

MEASURED IN THE SOLAR WIND NEAR 1 AU USING AN UNBALANCED DIPOLE
 
ANTENNA. THE 423-MHL STANFORD UNIVERSITY ANTENNA, WHICH SERVED
 

AS THE SENSOR, WAS CAPACITIVELY COUPLED TO THREE CHANNELS.
 

CHANNEL 1 WAS A 15 PERCENT BANDPASS FILTER CENTERED AT 400 HI.
 
A TYPICAL INTERPLANETARY ELECTRON CYCLOTRON FREQUENCY. CHANNEL
 
2 WAS A 15 PERCENT ANDEPASS FILTER CENTERED AT 22 KHZ. A
 

TYPICAL INTERPLANETARY ELECTRON PLASMA FREOUENCY. THE BROADBAND
 
CHANNEL FROM 100 HZ TO 100 MHZ WAS FED INTO A COUNT RATE METER
 

THAT MEASURED THE NUMBER OF POSITIVE GOING PULSES PER UNIT TIME
 
HAVING AMPLITUDES LARGE ENOUGH TO CROSS THE PRESENT TRIGGER
 

LEVEL. THE TRIGGER LEVEL WAS VARIED IN 16 STEPS PER TELEMETRY
 
SEQUENCE. THE TRIGGER LEVELS TOGETHER WITH THE COUNT RATE AT
 

EACH LEVEL GAVE A MEASURE OF THE BROADBAND POWER SPECTRUM.
 
ALMOST ALL OF THE TIME THIS MEASUREMENT AMOUNTS TO THE POWER
 

SPECTRUM AT NEAR 100 HI. AT THE HIGHEST TELEMETRY RATE OF 
PIONEER B. THIS SEQUENCE WAS REPEATED EVERY 7.47 MIN. 

------- PIONEER 8, WEBBER
 

INVESTIGATION NAME- COSMIC-RAY GRADIENT DETECTOR
 

NSSDC ID- 6?-123A-O6 INVESTIGATIVE PROGRAM
 

CODE SL
 

INVESTIGATION DISCIPLINE(S)
 

PARTICLES AND FIELDS
 
COSmIC RAYS
 

PERSONNEL
 
PI - N.R. WEBBER U OF NEW HAMPSHIRE
 

BRIEF DESCRIPTION
 
THIS EXPERIMENT UTILIZED A TELESCOPE COMPRISEC OF FIVE
 

SOLID-STATE SENSORS- A CERENOV DETECTOR. AND AN
 
ANTICOINCIDENCE SHIELD. THE TELESCOPE AXIS WAS PFRPENDICULAR TO
 

THE SPACECRAFT SPIN AXIS. AS DETERMINED BY TWO COINCIPENCE
 
MODES AND ELECTRONIC DISCRIMINATION OF SENSOR OUTPUT PULSES,
 

PARTICLES MEASURED UERE ELECTRONS IN THREE CONTIGUOUS ENERGY
 
INTERVALS BETWEEN 0.34 AND 8.4 MEV. PROTONS IN SIX CONTIGUOUS
 

ENERGY INTERVALS 9ETWEEN 3.49 AND 64.3 MEV (ONE OF FIVE LOUNT
 
RATES WAS DUE T0 THE SUM OF COUNTS IN TWO NONCONTIGUOUS ENERGY
 
INTERVALS), AND ALPHA PARTICLES IN FOUR CONTIGUOUS ENERGY
 
INTERVALS BETWEEN 6.64 AND 64.1 JEV/NUCLEON (ONE OF THREE COUNT
 
RATES WAS DUE TO THE SUM OF COUNTS IN TWO NONCONTIGUOUS ENERGY
 

INTERVALS). A THIRD COINCIDENCE MIDE MEASURED THE SUM OF COUNTS
 
DUE TO ELECTRONS ABOVE 0.6 REV AND NUCLEI ABOVF 14 MEV/NUCLEON.
 
A FOURTH COINCIDENCE MODE MEASURED THE SUM OF NUCLEI ABOVE 42
 

MEV/NUCLEON AND ELECTRONS ABOVE 5.1 REV. SPACECRAFT
 
SPIN-INTEGRATED DIRECTIONAL FLUXES NERE MEASURED IN THE VARIOUS
 

MODES. ACCUMULATION TIMES AND READOUT INTERVALS VERE DEPENDENT
 
ON THE TELEMETRY BIT RATE AND WERE TYPICALLY IN TENS OF
 

SECONDS. IN ALL CASES. THEY WERE LONGER THAN THE SPACECRAFT
 
SPIN PERIOD. AT LOW TELEMETRY BIT RATES ACCUMULATOR SATURATION
 
RENDERED SOME COUNTING MODES TO BE OF NO VALUE. FOR FURTHER
 
DETAILS. SEE J. GEOPHYS RES, 76. 16&5. 1971.
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------- PIONEER 8. WOLFE- ---------------------- ----


INVESTIGATION NAME- ELECTROSTATIC ANALYZER 


NSSDC ID- 67-123A-02 . INVESTIGATIVE PROGRAM 
CODE SL 

ENVESTIGATION DISCIPLINE(S) 

PARTICLES AND FIELDS 
SPACE PLASMAS 

PERSONNEL 
PI - J.H. 4OLFE "ASA-ARC 
B1 - D.D. MCKIBBIN NASA-ARC 

BRIEF DESCRIPTION 
A TRUNCATED HEMISPHERICAL ELECTROSTATIC ANALYZER (1O-DEG 

TOTAL PARALLEL PLATE CURVATURE) WITH THREE CONTIGUOUS CURRENT 
COLLECTORS WAS USED TO STUDY TUE DIRECTIONAL INTENSITY OF TF 
ELECTRONS AND POSITIVE IONS IN THE SOLAR WIND. IONS IEEE 
DETECTED IN 30 LOGARITHMICALLY EQUISPACED ENERGY PER UNIT 

CHARGE (EI) STEPS FROM 15 TO 15,300 V. THERE WAS AN ELECTRON 
NoDE OF OPERATION IN WHICH ELECTRONS WERE MEASURED In 14 
LOGARITHMICALLY EGUISPACED E/G STEPS RANGING FROM 12 TO 1000 V. 
THERE WAS ALSO A ZERO EID, OR BACKGROUND. STEP. THE THREE 

COLLECTORS MEASURED PARTICLES INCIDENT FROM THREE DIFFERENT 
CONTIGUOUS ANGULAR INTERVALS RELATIVE TO THE SPACECRAFT 

EGUATORIAL PLANE (SAME AS THE ECLEPTIC PLANE). TWO COLLECTORS 
MEASURED FLUX FROH 1 TO 85 DEG ON EITHER SIDE OF THE 

SPACECRAFT EQUATORIAL PLANE, AND THE THIRD MEASURED FLUX IN A 
20-EG INTERVAL CENTERED ON THE SPACECRAFT EQUATORIAL PLANE. 

AS THE SPACECRAFT WAS SPINNING. FLUXES WERE MEASURED IN 23 
POSSIBLE 2-13116-DEG hIDE AZIMUTHAL ANGULAR SECTORS. SEVENTEEN 

OF THESE SECTORS WERE CONTIGUOUS AND BIACKETEE THE SOLAR 
DIRECTION. THE REMAINING SIX SECTORS WERE WIDELY SPACED. THE 
INSTRUMENT HAD THREE MODES OF DATA COLLECTION -- POLAR SCAN. 
AZIMUTHAL SCAN. AND MAXIMUM FLUX. AT THE TWO HIGHEST EIT RATES 
(512 AND 256 BPS) THE POLAR SCA. MODE WAS ALTERNATED WITH THE 
AZIMUTHAL SCAN MODE AT EACH EIO STEP. IN THE POLAR SCAN MODE, 
ALL THREE COLLECTORS WERE OBSERVEB. AND THE PEAK FLUX OBTAINED 
AND THE AZIMUTHAL DIRECTION (TO 2-13J16 DEG) OF THE OBSERVATION 
WERE REPORTED FOR EACH COLLECTOR. IN THE A2imUTHAL SCAN MODE, 
THE PEAK FLUX OBSERVED IN THE 23 AZIMUTHAL SECTORS WAS RECORDED 
FOB THE CENTRAL COLLECTOR AT EAC F/Q STEP. AT THE LOW BIT 
RATES (64. 16, AND E BPS), THE HAYIMUM FLUX MODE WAS USED AT 
EACH E/Q ST P FOLLOWED BY EITHER (1) FOR IONS. A POLAR SCAN AND 
AN AZIMUTHAL SCAN AT THAT E/O STEP WHERE THE PEAK FLUX 
MEASUREMENT DURING THE MAXIUM FLUX MODE WAS OBTAINED. OR (2) 
FOR ELECTRONS. A POLAR SCAN AND AN AZIMUTHAL SCAN AT EO = 100 
V. IN THE MAXIMUM FLUX MODE, ONLY THE CENTRAL COLLECTOR WAS 
OBSERVED. AND THE PEAK FLUX OBTAINED AND THE AZIMUTHAL 
DIRECTION (TO 2-13/16 DES) OF THE OBSERVATION WERE REPORTED. A 
COMPLETE SFT OF MEASUREMENTS CONSISTED Of SEVEN SETS OF ION 
MEASUREMENTS (AT EACH EIG STEP) AND ONE SET Of ELECTRON -
MEASUREMENTS (AT EACH E/N STEP). AT THE HIGH BIT RATES (512 
AND 256 BPS) ONE SET OF ION MEASUREMENTS TOOK 62 S AND ONE SET 
OF ELECTRONS HEASUREMENTS 38 S. AT THE LOU BIT RATES (64, 16, 
AND 8 BPS). ONE SET OF ION MEASUREMENTS TOOK 37 S AND ONE SET 
OF ELECTRON MEASUREMENTS 28 S. AT 64 BPS. A COMPLETE SET OF 
MEASUREMENTS -(SEVEN IONS PLUS ONE ELECTRON) WAS TAKEN AND 
TELEMETERED EVERY 402.5 S. AT 16 BPS, IT TOOK 1610 S, AND. AT 
8 BPS, IT TOOK 3220 S. 

***** PIONEER *********** 

SPACECRAFT COMMON NAME- PIONEER 9 

ALTERNATE NAMES- PIONEER-D, PL-684K 

C-3533 


NSSDC 	ID- 68-ICOA 

LAUNCH DATE- 11/08168 	 WEIGHT- 147. CG 
LAUNCH SITE- CAPE CANAVERAL, UNITED STATES 

LAUNCH VEHICLE- DELTA 


SPONSORING COUNTRY/AGENCY 
UNITED STATES 


ORBIT PARAMETERS 
ORBIT TYPE- HELIOCENTRIC 
ORBIT PERIOD- 297.S DAYS 
PERIAPSIS- G.754 AU RAD 

PERSONEL
 
NO - F.D. KOCHENDORFER 

SC - A.G. OPP 
PH - C.F. HALL 
PS - J.H. WOLFE 

BRIEF 	DESCRIPTION 


NASA-OSS 


EPOCH DATE- 02/27/7 

INCLINATION- 0.086 DEG 

APOAPSIS- 0.990 AU HAD 


NASA HEADQUARTERS 


NASA HEADQUARTERS
 
NASA-ARC 

NASA-ARC
 

PIONEER 9 WAS THE FOURTH IN A SERIES OF SOLAR-ORBITING. 
SPIN-STABILIZED, AND SOLAR-CELL AND BATTERY-POWERED SATELLITES 
DESIGNED TO OBTAIN MEASUREMENTS OF INTERPLANETARY PHENOMENA 
FROM UIDELY SEPARATED POINTS IN SPACE ON A CONTINUING BASIS. 
THE SPACECRAFT CARRIED EXPERIMENTS TO STUDY THE POSITIVE IONS 
AND ELECTRONS IN THE SOLAR WIND. THE INTERPLANETARY ELECTRON 
DENSITY (RADIO PROPAGATION EXPERIMENT). SOLAR AND GALACTIC 
COSMIC RAYS. THE INTERPLANETARY MAGNETIC FIELD, COSMIC DUST, 
AND ELECTRIC FIELDS, ALSO. A NEW CODING PROCESS WAS IMPLEMENTED 
FOR PIONEER 9. ITS MAIN ANTENNA WAS A HIGH-GAIN DIRECTIONAL 

ANTENNA. THE SPACECRAFT WAS SPIN-STABILIZED AT ABOUT 60 RPM. 
AND THE SPIN AXIS WAS PERPENDICULAR TO THE ECLIPTIC PLANE AND 

POINTED TOIARD THE SOUTH ECLIPTIC POLE. B GROUND COMMAND, ONE 

OF FIVE BIT RATES. ONE OF FOUR DATA FORMATS. AND ONE OF FOUR 
OPERATING MODES COULD BE SELECTED. THE FIVE BIT RATES WERE 512. 
256, 64. 16. AND 8 BPS. THREE OF THE FOUR DATA FORMATS 
CONTAINED PRIMARILY SCIENTIFIC DATA AND CONSISTED OF 32 

SEVEN-BIT1 ORDS PER FRAME. ONE SCIENTIFIC DATA FORMAT WAS USED 
AT THE TWO HIGHEST BIT RATES, ANOTHER WAS USED AT THE THREE 

LOWEST BIT RATES, AND THE THIRD CONTAINED DATA FROM ONLY THE 
RADIO PROPAGATION EXPERIMENT. THE FOURTH DATA FORMAT CONTAINED
 

MAINLY ENGINEERING DATA. THE FOUR OPERATING NODES WERE REAL
 
TIME, TELEMETRY STORE, DUTY CYCLE STORE, AND MEMORY READOUT. IN
 

THE REAL-TIME MODE. DATA WERE SAMPLED AND TRANSMITTED DIRECTLY 
(WITHOUT STORAGE) AS SPECIFIED BY THE DATA FORMAT AND BIT RATE 
SELECTED. III THE TELEMETRY STORE MODE. DATA WERE STORED AND 
TRANSMITTED SIMULTANEOUSLY IN THE FORMAT AND AT THE BIT RATE 
SELECTED. IN THE DUTY CYCLE STORE MODE, A SINGLE FRAME OF 
SCIENTIFIC DATA WAS COLLECTED AND STORED AT A RATE OF 512 BPS. 
THE TIME PERIOD BETWEEN WHICH SUCCESSIVE FRAMES WERE COLLECTED 
AND STORED COULD BE VARIED BY GROUND COMMAND BET6EEN 2 AND 17 
MIN TO PROVIDE PARTIAL DATA COVERAGE FOR PERIODS OF UP TO 19 H, 
AS LIMITED BY THE BIT STORAGE CAPACITY. IN THE MEMORY READOUT
 
MODE. DATA WERE READ OUT AT WHATEVER SIT RATE WAS APPROPRIATE
 

TO THE SATELLITE DISTANCE FROM THE EARTH.
 

--- PIONEER 9, ANDERSON"
 

INVESTIGATION NAME- CELESTIAL MECHANICS
 

NSSDC IO- 68-IOOA-O INVESTIGATIVE PROGRAM
 
CODE SL
 

INVESTIGATION DISCIPLINE(S)
 
CELESTIAL MECHANICS
 

PERSONNEL
 
PI - J.D. ANDERSON 	 NASA-JPL 

BRIEF DESCRIPTION
 
THE OBJECTIVES OF THIS INVESTIGATION ARE TO: (1) OBTAIN
 

PRIMARY DETERMINATIONS OF THE MASSES OF THE EARTH AND MOON AND
 
THE DISTANCE BETWEEN THE EARTH AND SUN CAU). (2) USE THE 
TRACKING DATA FROM THE WHOLE SERIES OF PIONEER PROBES IN A 
PROGRAM DESIGNED TO IMPROVE THE EPHEMERIS OF THE EARTH. AND (3) 
INVESTIGATE THE POSSIBILITY OF A TEST OF GENERAL RELATIVISTIC 
MECHANICS USING THE PIONEER ORBITS AND DATA. THE 
INSTRUMENTATION IS A TWO-WAY S-BAND DOPPLER TRACKING MECHANISM 
USING HIGH-GAIN ANTENNAS WITH DISK-LIKE PATTERNS IN A PLANE 

PERPENDICULAR TO THE SPIN-AXIS OF THE SPACFCRAFT. WHEN THE 
SPIN-AXIS IS PERPENDICULAR TO THE ECLIPTIC. RADIO SIGNALS FROM 
THE ANTENNA CONTINUOUSLY ILLUMINATE THE EARTH- DATA ARE 
TRANSMITTED CONTINUOUSLY AND ARE RECEIVED AT GROUND-BASED DEEP 
SPACE NETWORK STATIONS WITH 26.S-H DIAMETER ANTENNAS AND WITH 
THE 64-K ANTENNA IN CALIFORNIA. 

------ PIONEER 9. BERG
 

INVESTIGATION NAME- COSMIC DUST DETECTOR 

NSSDC 	 ID- 68-100A-04 

PERSONNEL 

P1 - O.E. BERG(RETIRED) 

BRIEF 	DESCRIPTION 
THIS EXPERIMENT WAS 

INVESTIGATIVE PROGRAM
 
CODE SL
 

INVESTIGATION DISCIPLINE(S)
 
INTERPLANETARY DUST 

NASA=GSFC
 

DESIGNED TO II) MEASURE THE COSMIC 
DUST FLUX DENSITY IN THE SOLAR SYSTEM. (2) DETERMINE THE 
DISTRIBUTION OF COSMIC DUST CONCENTRATIONS IN THE EARTHS 
ORBIT, (3) DETERMINE THE GRADIENT, FLUX DENSITY. AND SPEED OF 
PARTICLES IN METEOR STREAMS, AND (4) PERFORM AN IN-FLIGHT 
CONTROL EXPERIMENT ON THE RELIABILITY OF THE MICROPHONE AS A 
cOSmIC RUST SENSOR. THE EYPERIMENT INSTRUMENTATION WAS 
IDENTICAL TO THAT CARRIED ON PIONEER 8. CONSISTING ESSENTIALLY 
OF TWO THIN FILM-GRID DETECTORS (SEPARATED BY A DISTANCE OF 5 
CH) THAT PRODUCED AN ELECTRICAL SIGNAL WHEN THE FILM WAS 
PENETRATED BY A HICRONETEOROID. EACH FILM HAD A SENSITIVE AREA 
OF 100 SO CM AND WAS COMPOSED OF 16 SEGMENTS THAT PROVIDED BOTH 
THE DIRECTION AND THE TINE-OF-FLIGHT NEEDED FOR THE METEOROID 
0 TRAVERSE THE 5-CM DISTANCE BETWEEN THE FRONT FILM AND REAR 

FILM SENSOR. THE COMBINED RESULTS OF THE PIONEER 8 AND 9 COSMIC 
DUST EXPERIMENTS LENT STRONG SUPPORT TO THE HYPOTHESIS THAT THE 
BULK OF METEOROID DUST IS OF COMETARY ORIGIN. 

------ PIONEER 9. ESHLERAN-


INVESTIGATION NAME- WO-FREQUECY BEACON RECEIVER 

NSSDCID- 68-100A-0 INVESTIGATIVE PROGRAM 
CODE SL 

INVESTIGATION DISCIPLINE(S)
 
PARTICLES AND FIELDS
 
IONOSPHERES AND RADIO PHYSICS
 

PERSONNEL 
PC - V.R. ESHLEMAN STANFORD U 
01 - T-A. CROFT SRI INTERNATIONAL 
01 - H.T. HOWARD STANFORD U 
01 - R.L. LEADABRAND SRI INTERNATIONAL 
01 - R.A. LONG SRI INTERNATIONAL 

01 - A.. PETERSON STANFORD U 
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BRIEF DESCRIPTION EACH LEVEL, GAVE A MEASURE OF THE BROADBAND POWERSPECTRUM. 
BOTH 423.3-MHZ AND ITS 2/17'SUBNARDONIC 49.-MHZ SIGNALS 

WERE TRANSMITTED FROM A 4.6-M STEERABLE PARABOLIC ANTENNA AT 
STANFORD UNIVERSITY T0 THE TWO-FREQUENCY RADIO RECEIVER ON THE 
SPACECRAFT. THE HIGH-FREQUENCY SIGNAL SERVED AS A REFERENCE 

SIGNAL 'SINCE ITS PROPAGATION TIME WAS NOT APPRECIABLEY DELAYED. 

THE LOW-FREQUENCY SIGNAL RAS DELAYED IN PROPORTION TO THE TOTAL 

ELECTRON CONTENT IN TOE PROPAGATION PATH. ON THE SPACECRAFT. A 

PHASE-LOCKED RECEIVER COUNTED THE BEAT FREOUINCY ZERO CROSSINGS 
OF THE RECEIVED SIGNALS TO OBTAIN MEASUREMENTS OF PHASE-PATH 


DIFFERENCES. DIFFERNTIAL DELAY OF THE GROUP VELOCITY WAS ALSO 

OBSERVED. AND THESE VALUES WERE TELEMETERED TO THE GROUND
 

STATION AND USED TO CALCULATE THE TOTAL ELECTRON CONTENT- THE 


IONOSPHERIC CONTRIBUTION (UP TO A SELECTED ALTITUDE OBTAINED 


FROM OTHER EXPERIMENTAL TECHNIQUES) COULD BE SUBTRACTED TO
 

PRODUCE DATA DESCRIBING THE INTERPLANETARY ELECTRON CONTENT OF 


THE SOLAR WIND AND ITS VARIATIONS. FOR SIMILAR EXPERIMENTS FOR 


OTHER TIME PERIODS SEE 67-123A-03, 66-075A-04. 65-105A-04, AND 

67-06OA-O2. MORE DETAILED DESCRIPTIONS OF THE EXPERIMENT CAN 
BE FOUND IN J. GEOPHYS.., RES., 71, 1325-3327, AND IN RADIO 


SCIENCE. 6. 55-63. 


----- PIONEER 9, MCCRACKEN-----------------------------------

INVESTIGATION NAME- COSMIC-RAY ANISOTROPY 

HSSDC ID- 6E-10DA-05 INVESTIGATIVE PROGRAM 
CODE SL/CO-OP 

INVESTIGATION DISCIPLINECS) 
PARTICLES AND FIELDS 

COSMIC RAYS 

PERSONNEL 
PI - K.G- MCCRACKEN 

0 - U.R. RAG 
01 - W.C- BARTLEY 

CSIRO 

ISSP. VSSC 
MATL ACADeMY OF SC 

BRIEF DESCRIPTION 
THIS EXPERIMENT CONSISTED OF A CSI SCINTILLATOR AND THREE 

SOLID-STATE TELESCOPES. THE CSI SCINTILLATOR WAS COLLIAATFD BV 

AN ANTICOINCIDENCE PLASTIC SCINTILLATOR AND HAD A CONICAL 
APERTURE WITH A 38.2-DEG HALF-ANGLE. THE SCINTILLATOR LOOK 

DIRECTION WAS CENTERED IN THE ECLIPTIC PLANE. THREE SOLID-STATE 
DETECTORS WERE ORIENTED IN A FAN ARRANGEMENT WITH RESPECT TO A 

FOURTH SOLID-STATE DETECTOR SUCH THAT EACH OF THE FIRST THREE 
DETECTORS FORMED A TELESCOPE WITH THE FOURTH DETECTOR. EACH OF 
THE THREE TELESCOPES THUS FORMED HAD AN ACCEPTANCE COME OF 

23-DEG HALF-ANGLE. THE MEAN VIEWING DIRECTIONS OF THE 

TELESCOFES WERE IN THE ECLIPTIC PLANE AND 48 DEG ABOVE AND 
BELOW THAT PLANE. RESPECTIVELY. TWO CONCURRENT MODES OF 

COUNTING WERE EMPLOYED- IN THE FIRST MODE. COUNTS WERE 
ACCUMULATED IN EIGHT SEPARATE 4S-DEG INTERVALS DURING THE 


SPACECRAFT SPIN. WHILE. IN THE SECOND. SPIN-INTEGRATED COUNTS 


MERE ACQUIRED. IN THE FIRST MODE. THE SCINTILLATOR SEPARATELY 

MEASURED PARTICLES WITH ENERGIES IN THE RANGES 7.4 TO 21.5 


MEV/NUCLEON AND TR.7 TO 63.0 MEV/NUCLEON (NO SPECIES 


DISCRIMINATION) WHILE EACH SOLID-STATE TELESCOPE SEPARATELY 


MEASURED PROTONS IN THE ENERGY RANGES 3.3 TO 3-6 REV AND 3.6 TO 


6.7 MEV. IN THE SECOND MODE. THE SCINILLATOR SEPARATELY 

MEASURED PARTICLES IN SIX CONTIGUOUS ENERGY INTERVALS BETWEEN 


4.5 AND 40 1EV/NUCLEON (INTERVAL LOWER LIMITS AT 4.5, 7.0. 9.6. 
13, 21. AND 28 MEVINUCLEON), WHILE EACH OF THE SOLID-STATE 

TELESCOPES SEPARATELY MEASURED PROTONS IN THE ENERGY RANGES 1 

TO 8, 1 TO 5, 1 TO 3. AND 4 TO 6 HEV AND ALPHA PARTICLES IN THE 

ENERGY RANGE 4 TO 9 REV. DURING EACH 224-SIT MAIN TELEMETRY 

FRAME. TWO FIRST-MODE 9-BIT ACCUMULATORS AND ONE SECOND-MODE 
9-BIT ACCUMULATOR WERE READ OUT. IN-FLIGHT CALIBRATION OF THE 
SCINTILLATOR AND OF SOME OF THE ELECTRONICS WAS PERFORMED 
DAILY. SEE SUKATA ET AL. IEEE TRANS. NUC. SCI. NS-17, 18-24. 

1970. FOR A MORE DETAILED EXPERIMENT DESCRIPTION. 


----- PIONEER 9. SCARF --------------

INVESTIGATION NAME- PLASMA WAVE DETECTOR 


NSSDC ID- 68-IODA-07 INJESTIGATIVE PROGRAM
 
CODE SL 


INVESTIGATION DISCIPLINE(S) 

PARTICLES AND FIELDS
 
SPACE PLASMAS 


PERSONNEL 

PC - F.L. SCARF TRW SYSTEMS GROUP
 

01 - I.M. GREEN TRW SYSTEMS GROUP 


01 - .M._ CROOK GAINES M. CROOK ASSOC 

01 - R.W. FREDERICK$ TRW SYSTEMS GROUP 


BRIEF DESCRIPTION 

ELECTROSTATIC AND ELECTROMAGNETIC PLASMA WAVES WERE 


MEASURED IN THE SOLAR WIND NEAR 1 AU USING AN UNBALANCED 

ELECTRIC DIPOLE ANTENNA. THE 423-MHZ STANFORD UNIVERSITY 


ANTENNA, LHICH SERVED AS THE SENSOR, WAS CAPAEITIVELY COUPLED 


TO THREE TELEMETRY CHANNELS. CHANNEL 1 WAS A 15-PERCENT 


BANOPASS FILTER CENTERED A! 400 HZ. CHANNEL 2 WAS A 15-PERCENT 

BANDPASS FILTER CENTERED AT 3) KHZ. THESE CHANNELS WERE EACH 


SAMPLED 64 TINES PER TELEMETRY SEQUENCE. CHANNEL 3 WAS A 


BROADBAND 100-HZ TO IO0-CHZ CHANNEL. THE BROADBAND CHANNEL WAS 


FED INTO A COUNT RATE METER THAT MEASURED THE NUMBER Of 

POSITIVE GOING PULSES PER UNIT TIME HAVING AMPLITUDES LARGE 


ENOUGH TO CROSS THE PRESENT TRIGGER LEVEL. THE TRIGGER LEVEL 

WAS VARIED THROUGH EIGHT STEPS. EIGHT TIMES PER TELEMETRY 


SEQUENCE. THE TRIGGER LEVELS. TO6ETHER WITH THE COUNT RATE AT 


DUE TO AMBIENT CONDITIONS. THESE DATA USUALLY REPRESENT THE 
POWER AT ABOUT 100 HZ. THE TELEMETRY SEQUENCE WAS REPEATED 
OVER TIME INTERVALS FROM 7 MIN 28 S TO 472 MIN 52 S. 

--- PIONEER 9. SONETT
 

INVESTIGATION NAME- TRIAXIAL MAGNETOMETER
 

NSSDC ID- 6-1lOOA-01 INVESTIGATIVE PROGRAM 
CODE SL 

INVESTIGATION DISCIPLINE(S) 
PARTICLES AND FIELDS 

PERSONNEL 
PI - C.P. SONETT U OF ARIZONA 
01 - U.S- COLBURN NASA-ARC 

BRIEF DESCRIPTION 
A BOOK-MOUNTED, TRIAXIAL FLUXGATE MAGNETOMETER WAS USED 

TO - STUDY THE INTERPLANETARY MAGNETIC FIELD AND ITS 
FLUCTUATIONS. THE SENSORS WERE ORTHOGONALLY MOUNTED UITH ONE 
AXIS PARALLEL TO THE SPACECRAFT SPIN AIS- UPON COMMAND. A 
MOTOR INTERCHANGED A SENSOR IN THE SPIN PLANE WITH THE SENSOR 
ALONG THE SPIN AXIS. ENABLING IN-FLIGHT DETERMINATION OF ZERO 

LEVELS. EVERY 24 HR. THE INSTRUMENT WAS COMMANDED INTO A 

SELF-CAtIBRATE SEQUENCE. AND THIS WAS OFTEN REPEATED AFTER THE 
SENSORS WERE FLIPPED. THE INSTRUMENT, WHICH HAD A DYNAMIC RANGE 

OF PLUS OR MINUS 200 GAMMAS WITH A RESOLUTION OF PLUS OR MINUS 
0.2 GAMMA. WAS CAPABLE OF INFLIGHT DEMODULATION OF THE SIGNALS
 

RECEIVED FROM THE TWO SENSORS IN THE SPIN PLANE. EACH MAGNETIC
 
FIELD COMPONENT WAS DIGITIZED INTO A 10-SIT TELEMETRY WORD,
 

NINE RAGNETIC FIELD COMPONENTS. COMPRISING THREE MAGNETIC FIELD
 
VECTORS. MERE TRANSMITTED IN EACH SPACECRAFT TELEMETRY FRAME.
 

.------PIONEER 9. ESRER
 

INVESTIGATION NAME- COSMIC-RAY TELESCOPE
 

NSSDC ID- 6&-TOOA-06 INVESTIGATIVE PROGRAM
 
CODE SL
 

INVESTIGATION DISCIPLINE(S)
 
PARTICLES AND FIELDS
 

COSMIC RAYS
 

PERSONNEL
 

?I - M.R. HEBER U OF NEW HAMPSHIRE
 

BRIEF DESCRIPTION
 

THIS EXPERIMENT UTILIZED A TELESCOPE COMPRISED OF FIVE
 
SOLID-STATE SENSORS, A CERENKOV DETECTOR. AND AN
 

ADTICOINCIDENCE SHIELD. THE TELESCOPE AXIS WAS PERPENDICULAR TO
 

THE SPACECRAFT SPIN AXIS. AS DETERMINED BY TWO COINCIDENCE
 

MODES AND ELECTRONIC DISCRIMINATION OF SENSOR OUTPUT PULSES.
 
PARTICLES MEASURED WERE ELECTRONS IN THREE CONTIGUOUS ENERGY
 

INTERVALS BETWEEN 0.31 AND 5-1 REV. PROTONS IN FIVE CONTIGUOUS
 

ENERGY INTERVALS BETWEEN 2.2 AND 42 REV. AND ALPHA PARTICLES IN
 

THOSE CONTIGUOUS ENERGY INTERVALS BETWEEN 5.8 AND 42
 
MEVINUCLEON. A THIRD COINCIDENCE MODE MEASURED THE SUM OF
 

COUNTS DUE TO ELECTRONS ABOVE 0.6 REV AND NUCLEI ABOVE 14
 

HEVINUCLEON. A FOURTH COINCIDENCE MODE MEASURED THE SUM OF
 

NUCLEI ABOVE. 42 MEV/NUCLEON AND ELECTRONS ABOVE 5.1 $EV.
 

SPACECRAFT SPIN-INTEGRATED DIRECTIONAL FLUXES WERE MEASURED IN
 

THE VARIOUS MODES. ACCUMULATION TIMES AND READOUT INTERVALS
 

WERE DEPENDENT ON THE TELEMETRY BIT RATE AND WERE TYPICALLY IN
 
TENS OF SECONDS. IN ALL CASES, THeY WERE LONGER THAN THE
 

SPACECRAFT SPIN PERIOD.
 

------- PIONEER 9. WOLFE -.........................
 

INVESTIGATION NAME- ELECTROSTATIC ANALYZER 

NSSDC ID- 68-1OA-02 INVESTIGATIVE PROGRAM 
CODE SL 

INVESTIGATION DISCIPLINE(S)
 
SPACE PLASMAS
 

PARTICLES AND FIELDS
 

PERSONNEL 
PI - J.H. WOLFE NASA-ARC 
01 - D.D. MCKIDIN NASA-ARC 

BRIEF DESCRIPTION
 
A TRUNCATED HEMISPHERICAL ELECTROSTATIC ANALYZER (120-DEG 

TOTAL PARALLEL , PLATE CURVATURE) WITH THREE CONTIGUOUS CURRENT 
COLLECTORS WAS USED TO STUDY THE DIRECTIONAL INTENSITY OF THE 

ELECTRONS AND POSITIVE IONS IN TIE SOLAR WIND. IONS WERE 

DETECTED IN 30 LOGARITHMICALLY EQUISPACED ENERGY PER UNIT 

CHARGE CE/O) STEPS FROM 150 TO 15.600 V. THERE WAS AN ELECTRON 
MODE OF OPERATION IN WHICH ELECTRONS WERE MEASURED IN 14 

LOGARITHMICALLY EQUISPACED E/B STEPS RANGING FROM 12 TO 1000 V. 

THERE WAS ALSO A ZERO E/0, OR BACKGROUND, STEP. THE THREE 

COLLECTORS MEASURED PARTICLES INCIDENT FROM THREE DIFFERENT 
CONTIGUOUS ANGULAR INTERVALS RELATIVE TO THE SPACECRAFT
 

EQUATORIAL PLANE (SAME AS THE ECLIPTIC PLANE). TWO COLLECTORS
 

MEASURED FLUX FROM 10 TO O5 DEC ON EITHER SIDE OF THE
 

SPACECRAFT EQUATORIAL PLANE. AND THE THIRD MEASURED FLUX IN A
 
2-DEG INTERVAL CENTERED ON THE SPACECRAFT EQUATORIAL PLANE.
 

AS THE SPACECRAFT WAS SPINNING, FLUXES WERE MEASURED IN 23
 
POSSIBLE 2-13/16-PEG WIDE AZIMUTHAL ANGULAR SECTORS. SEVENTEEN
 

OF THESE SECTORS WERE CONTIGUOUS AND BRACKETED THE SOLAR
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DIRECTION. THE REMAINING SIX SECTORS WERE WIDELY SPACED. THE 
INSTRUMENT HAD THREE MODES OF DATA COLLECTION -- POLAR SCAN. 
AZIMUTHAL SCAN, AND MAXIMUM FLUX. AT THE TWO HIGHEST DOT RATES 

(512 AND 256 PS) THE POLAR SCAN MODE WAS ALTERNATED WITH THE 
AZIMUTHAL SCAN MODE AT EACH EtQ STEP. IN THE POLAR SCAN MODE. 


ALL THREE COLLECTORS WERE OBSERVED. AND THE PEAK FLUX OBTAINED 

AND THE AZIMUTHAL DIRECTION (TO Z-13116 BEG) OF THE OBSERVATION 


WERE REPORTED FOR EACH COLLECTOR. IN THE AZIHUTHAL SCAN MODE. 

THE PEAK FLUX OBSERVED IN THE 23 AZIMUTHAL SECTORS WAS RECORDED 

FOR THE CENTRAL COLLECTOR AT EACH EJQ STEP. AT THE LON BIT 

RATES (64. 16, AND 8 UPS). THE MAXIMUM FLUX MODE WAS USED AT 
EACH E/Q STEP FOLLOWED BY EIYHFR (1) FOR IONS. A POLAR SCAN AND
 

AN AZIMUTHAL SCAN AT THAT E/0 STEP WHERE THE PEAK FLUX 

MEASUREMENT DURING THE MAXIMUM FLUX MODE WAS OBTAINED, DR t2)
 
FOR ELECTRONS, A POLAR SCAN AMD AN AZIHUTHAL SCAN AT Eo = 100 

V. IN THE MAXIMUM FLUX MODE. ONLY THE CENTRAL COLLECTOR WAS 


OBSERVED, AND THE PEAK FLUX OBTAINED AND THE AZIMUTHAL
 
DIRECTION (To 2-13/16 BEG) Of THE OBSERVATION WERE REPORTED. A 


COMPLETE SET OF MEASUREVEINTS CONSISTED OF SEVEN SETS Of ION 

MEASUREMENTS (AT EACH E/O STEP) AND ONE SET OF ELECTRON 


MEASUREMENTS (AT. EACH E/O STEP). AT THE HIGH BIT RATES (51 

AND 256 BPS) ONE SET OF ION MEASUREMENTS TOOK 62 S AND ONE SET 
OF ELECTRONS MEASUREMENTS 38 S. AT THE LOW BIT RATES (64. 16, 

AND 8 BPS). ONE SET OF ION MEASUREMENTS TOOK 37 S AND ONE SET 

OF ELECTRON MEASUREMENTS 28 S. AT 64 BPS. A COMPLETE SET OF 
MEASUREMENTS (SEVEN IONS PLUS ONE ELECTRON) WAS TAKEN AND 
TELEMETERED EVERY 402.5 S. AT 16 BPS. IT TOOK 1610 S, AND. AT 

2 BPS, IT TOOK 3220 S. 


•****** ***** PIONEER 1 ********** 

SPACECRAFT COMMON NAME- PIONEER ICC------

ALTERNATE NAMES- PIONEER-F. PL-723D
 

05860 


NSSDC 	Io- 72-GIZA 

LAUNCH DATE- 0303/072 	 WEIGHT- 231. KG 
LAUNCH SITE- CAPE CANAVERAL, UNITED STATES 

LAUNCH VEHICLE- ATLAS 


GOUNTRYIAGENCy 

SPONSORING CUTTAEC 

UNITED STATES NASA-OSS 


INITIAL ORBIT PARAMETER 

ORBIT TYPE- JUPITER FLYBY
 

PERSONNEL 

MG - F.D. KOHEHDORFER NASA HEADQUARTERS 

SC - A.G. OPP NASA HEADQUARTERS 

PM C.F. HALL NASA-ARC 


PS - J.H. 4OLFE 	 NASA-ARC 

BRIEF 	 DESCRIPTION 
THIS 	 MISSION WAS THE FIRST TO E SENT TO THE OUTER SOLAR 

SYSTEM, AND AFTER ENCOUNTERING THE PLANET JUPITER IT ASSUMED A 
,TRAJECTORY THAT WOULD ESCAPE FROM THE SOLAR SYSTEM. THE 
SPACECRAFT BODY WAS MOUNTED BEHIND A 2.74-H DIAMETER PARABOLIC, 

DISH ANTENNA THAT WAS 46-CM DEEP. THE SPACECRAFT STRUCTURE WAS 

A 36-CH DEEP, FLAT EQUIPMENT COMPARTMENT, THE TOP AND BOTTOM 

BEING REGULAR HEXAGONS. ITS SIDES WERE 71-CM LONG. ONE SIDE 


JOINED A SMALLER COMPARTMFNT THAT CARRIED THE SCIENTIFIC 

EXPERIMENTS. THE HIGH-GAIN ANTENNA FEED WAS SITUATED ON THREE 

STRUTS. WHICH PROJECTED FORWARD ABOUT 1.2 M. THIS FEED WAS 


TOPPED WITH A MEDIUM-GAIN ANTENNA. A LOU-GAIN OMNI-DIRECTIONAL 

ANTENNA EXTENDED ABOUT 0.76 M BEHIND THE EQUIPMENT COMPARTMENT 

AND WAS MOUNTED BELOW THE HIGH GAIN ANTENNA. POWER FOR THE 


SPACECRAFT VAS OBTAINED BY FOUR SNAP 19 RADIOISOTOPE 


THERMONUCLEAR GENERATORS (RTG), WHICH WERE HELD ABOUT 3 M FROM 
THE CENTER OF THE SPACECRAFT BY TWO THREE-ROD TRUSSES 120 DEG 


APART. A THIRD BOOK EXTENDED 6.6 M FROM THE EXPERIMENT 


COMPARTMENT TO HOLD THE MAGNETOMETER AWAY FROM THE SPACECRAFT. 

THE FOUR RTG'S GENERATED ABOUT 155 WATTS AT LAUNCH AND DECAYED 


TD APPROXIMATELY 140 WATTS BY THE TIME THE SPACECRAFT REACHED 

JUPITER' l MONTHS AFTER LAUNCH IN DECEMOER 1973. THERE WERE 
THREE 	 REFERENCE SENSORS -- STAR SENSOR FOR CANOPUS. AND TWO SUN 

SENSORS. ATTITUDE POSITION COULD BE CALCULATED PROM THE 

REFERENCE DIRECTIONS TO THE EARTH AND THE SUN WITH THE KNOWN 


0IRECTION TO CANOPUS AS A BACKUP. THREE PAIRS OF ROCKET 


THRUSTERS PROVIDED SPIN RATE CONTROL (MAINTAINED AT 4.6 RPM) 

AND CHANGED THE VELOCITY OF THE SPACECRAFT. THESE THRUSTERS 

COULD BE PULSED OR FIRED STEADILY BY COMMAND. COMMUNICATIONS 


WERE MAINTAINED VIA THE OMNIDIRECTIONAL AND MEDIUM-GAIN 
ANTENNAS, WHICH OPERATED TOGETHER, CONNECTED TO ONE RECEIVER, 

WNILE THE HIGH-GAIN ANTENNA WAS CONNECTED TO ANOTHER RECEIVER. 

THESE RECEIVERS COULD BE INTERCHANGED BY COMMAND TO PROVIDE 
SOME REDUNDANCY. TWO RADIO TRANSMITTERS. COUPLED TO TWO 

TRAVELING WAVE TUBE AMPLIFIERS, PRODUCED $ WATTS AT Z292 MHZ 
EACH. UPLINK WAS ACCOMPLISHED AT 2110 NHE WHILE DATA 
TRANSMISSION OWILINK WAS AT 2292 MHZ. THE DATA WERE RECEIVED 

DY NASA S DEEP SPACE NETWORK. THE SPACECRAFT WAS TEMPERATURE 
CONTROLLED BETWEEN MINUS 23 DEG C AND PLUS 3 DEG C. FIFTEEN 

EXPERIMENTS WIRE CARRIED TO STUDY THE INTERPLANETARY AND 

PLANETART MAGNETIC FIELDS, SOLAR WIND PARAMETERS; COSMIC RAYS; 
TRANSITION REGION OF THE HELIOSPHERE; NEUTRAL HYDROGEN 

ABUNDANCE; DISTRIBUTION. SIZE, MASS, FLUX. AND VELOCITY OF DUST 
PARTICLES, JOVIAN AURORAE; JOVIAN RADIO WAVES; ATMOSPHERE OF 

JUPITER AND SOME OF ITS SATELLITES. PARTICULARLY 1O; AFR TO 
PHOTOGRAPH JUPITER AND ITS SATELLITES. EOUIPMENT CARRIED FOR 

THESE EXPERIMENTS JERE -- MAGNETOMETER. PLASMA ANALYZER, 
CHARGED PARTICLE DETECTOR. IONIZING DETECTOR, NON-IMAGING 

TELESCOPES WITH OVERLAPPING FIELDS OF VIE. TO DETECT SUNLIGHT 

REFLECTED FROM PASSING METEOROIDS. SEALED PRESSURIZED CELLS OF 

ARGON AND NITROGEN GAS FOR MEASURING THE PENETRATION OF
 
METEOROIDS. UV PHOTOMETER. IR RADIOMETER, AND AN IMAGING
 
PROTOPOLARIMETER WHICH PRODUCED PHOTOGRAPHS AND MEASURED
 

POLARIZATION. FURTHER SCIENTIFIC INFORMATION WAS OBTAINED FROM
 
THE TRACKING AND OCCULTATION DATA. THE SPACECRAFT ACHIEVED ITS
 

CLOSEST APPROACH ON DECEMBER 3. 1973. WHEN IT REACHED
 
APPROXIMATELY I JOVIAN RADII. THE SPACECRAFT CONTAINS PLAQUES 

THAT HAVE DRAWINGS DEPICTING A EAN' A WOMAN, AND THE LOCATION 
OF THE SUN AND THE EARTH IN OUR GALAXY. 

------- PIONEER 10, ANDERSON
 

INVESTIGATION NAME- CELESTIAL MECHANICS
 

NISbC ID- 72-OZA-09 INVESTIGATIVE PROGRAM
 
CODE SL
 

INVESTIGATION DISCIPLINE(S)
 

ASTRONOMY
 
PLANETOLOGY
 

CELESTIAL MECHANICS
 

PERSONNEL 

PC - J.D. ANDERSON NASA-JPL 
0I - G.W. NULL NASA-JPL 

BRIEF 	DESCRIPTION
 

TWO-WAY DOPPLER TRACKING OF THE SPACECRAFT WAS USED TO
 
MAKE MORE PRECISE DETERMINATIONS OF PLANETARY MASSES, THE 
HELIOCENTRIC ORBIT OF JUPITER. AND THE GRAVITATIOHAL FIELDS OF 

THE SUN. JUPITER. AND THE GALILEAN SATELLITES. 

PIONEER 10. FILLIUS-


INVESTIGATION NAME- JOVIAN TRAPPED RADIATION
 

NSSDC ID- 72-012A-05 INVESTIGATIVE PROGRAM 
CODE SL 

INVESTIGATION DISCIPLINE(S)
 
PARTICLES AND FIELDS
 
MAGNETOSPHERIC PHYSICS 

PERSONNEL
 
P1 - R.W. FILLIUS U OF CALIF. SAN DIEGO
 
01 - C.E. MCILWAIN U OF CALIF, SAN DIEGO
 

BRIEF 	DESCRIPTION
 

THIS 	 EXPERIMENT CONSISTED OF AN ARRAY OF FIVE PARTICLE 
DETECTORS WITH ELECTRON THRESHOLDS IN THE RANGE .01 10 35 MEV 
AND PROTON THRESHOLDS IN THE RANGE 0-15 TO S0MEV. A CERENKOV 
COUNTER CC) HAD FOUR OUTPUT CHANNELS (CC. C2. CS. AND CDC) 
SENSITIVE TO ELECTRONS HAVING ENERGIES ABOVE 6. 9. 13, AND 1 

MEW. 	 RESPECTIVELY. AN ELECTRON SCATTER COUNTER CE) HAD THREE 

OUTPUT CHANNELS CE1. E2, AND E3) SENSITIVE TO ELECTRONS ABOVE 
.16, .26. AND -46 MEV. A MINIMUM IONIZATION COUNTER (M) HAD
 

THREE OUTPUT CHANNELS. MI SENSITIVE TO ELECTRONS HAVING 
ENERGIES GREATER THAN 35 REV, M2 THAT REASURED BACKGROUND, AND 
M3 THAT WAS SENSITIVE TO PROTONS HAVING ENERGIES ,GREATER THAN
 

80 MEV. THE LAST TWO SENSORS WERE SCINTILLAIOR DETECTORS ($P 

AND SE), BOTH OF WHICH HAD ENERGY THRESHOLDS OF 10 KEV FOR
 
ELECTRONS AND 150 KEV FOR PROTONS. THE SENSITIVITY OF THE SE
 

DETECTOR TO PROTONS WAS ABOUT A FACTOR OF 10 LOWER THAN ITS
 
SENSITIVITY TO ELECTRONS. THUS. THE SEDE CHANNEL EFFECTIVELY
 
MEASURED THE ELECTRON.FLUX. WHICH COULD THEN BE SUBTRACTED FROM
 

THE SPDC CHANNEL RESPONSE TO OBTAIN THE PROTON FLUX. SEVERAL
 
OTHER CHANNELS LISTED ABOVE REQUIRED CORRECTIONS TO OBTAIN THE
 
FLUXES OF THE SPECIES INDICATED. THREE OF THE CHANNELS (CDC.
 

SPDC. AND SEbE) WERE READ OUT THROUGH A COMMON ELECTROMETER.
 

DUE TO A MALFUNCTION THAT OCCURRED BETWEEN LAUNCH AND JOVIAN
 
ENCOUNTER, THESE THREE CHANNELS PRODUCED NO USEABLE ENCOUNTER
 

DATA. THE DETECTOR CHANNELS COULD BE PROGRAMMED FOR READ-OUT
 

IN ANY ONE OF FOUR PATTERNS AT EACH OF THE EIGHT SPACECRAFT BIT
 
RATE MODES. DURING ENCOUNTER WHEN THE SPACECRAFT WAS OPERATING
 

IN THE HIGHEST BIT RATE MODE. THE MINIMUM TIME TO SAMPLE ONE 
CHANNEL WAS 1.5 5 AND THE TIME TO OBTAIN A COMPLETESCAN 
THROUGH ALL CHANNELS WAS 108 S. SINCE THE DIRECTIONAL 

DETECTORS POINTED PERPENDICULAR TO THE SPIN AXIS AND THE SPIN
 
RATE 	 WAS 5 RPM. PITCH ANGLE MEASUREMENTS HERE OBTAINED. WHILE 

THE EXPERIMENT WAS PRIMARILY DESIGNATED FOR ENCOUNTER STUDIES.
 

SOME 	 DATA WERE OBTAINED AT LOW RATES IN INTERPLANETARY SPACE.
 
A DESCRIPTION OF THE INSTRUMENTATION AND INITIAL RESULTS WAS
 
PUBLISHED IN JGR, 79. 3589. 1974.
 

------- PIONEER 10, GEHRELS ........----....... ----- -----.......
 

INVESTIGATION NAME- IMAGING PHOTOPOLARIMETER (IPP)
 

NSSOC TD- 72-OIZA-7 INVESTIGATIVE PROGRAM
 
CODE SL
 

INVESTIGATION DISCIPLINE(S)
 
ASTRONOMY
 
PLANETARY ATMOSPHERES
 

PERSONNEL
 

PR - T. GEHRELS U OF ARIZONA
 
Of - D.L. COFFEEN NASAOGISS
 

01 - J. HAMEEN-ANTTILA U OF ARIZONA
 
01 - C.E. KENKNIGHT U OF ARIZONA
 

01 - R.F. HUMMER SANTA BARBARA RES CTR
 
01 - M.G. TOMASKO 	 U OF ARIZONA 
01 - W. SWINDELL U OF ARIZONA 

81OIGQNAt 	 pGNk 
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BRIEF DESCRIPTION 	 ------- PIONEER 10, KLIORE ------------------------

THE IMAGING PHOTOPOLARIMETER (P) EXPERIMENT VA$ USED
 
DURING JOVIAN ENCOUNTER TO MAKE SIMULTANEOUS TWO-COLOR (BLUE - INVESTIGATION NAME- S-BAND OCCULTATION
 
3900 TO 4900 A, RED - 5800 TO 7000 A) POLARIMETRIC AND
 
RADIOMETRIC MEASUREMENTS. AND MODERATE-RESOLUTION (ABOUT 200 AM NSSDC ID- 72-012A-10 INVESTIGATIVE PROGRAM
 
AT BEST) SPIN-SCAN IMAGES OF JUPITER AND THE JOVIAN SATELLITES. CODE SL
 
THE POLARIMETRIC AND RADIOMETRIC WORK WAS PERFORMED USING AN 9-

X 8- MRAD FIELR-STOP APERTURE, WHILE THE SPIN-SCAN IMAGING USED INVESTIGATION DISCIPLINE(S)
 
A 0.5- BY O.5-MRAD APERTURE STOP. RELATIVE RAD,OMETRIC IONOSPHERES AND RADIO PHYSICS
 
CALIBRATION WAS- DERIVED USING AN INTERNAL TUNGSTEN LAMP. PLANETARY ATMOSPHERES
 
LONG-TERM ABSOLUTE CALIBRATION OF THE INSTRUMENT WAS
 
ACCOMPLISHED BY MEANS OF A SUNLIGHT DIFFUSERfATTENUATOR ELEMENT PERSONNEL
 
LOCATED IN TUE SPACECRAFT ANTENNA STRUCTURE, I.E.. PRIMARY PI - A.J- KL1ORE NASA-JPL
 
RADIOMETRIC CALIBRATION WAS OBTAINED THROUGHOUT THE MISSION By 01 - G. FJELDBO NASA-JPL
 
PERIODICALLY COMMANDING THE TELESCOPE TO VIEW THIS DIFFUSE 01 - D.L. CAIN NASA-JPL
 
BACKLIGHTED (SUNLIGHT) SOURCE. THE EXPERIMENTAL TRAIN FOR THE 01 - U.L. SEIDEL NASA-JPL
 
IPP PACKAGE CONSISTED OF THE FOLLOUIJG ELEMENTS -- (1) A 01 - S.1. RASOOL NASA HEADQUARTERS
 
NEAR-DIFFRACTION-LIIITED 2.54-CM MAXSUTOV CATADIOPTREIC
 
TELESCOPE (F/3.4). (2) A FOCAL PLANE WHEEL CONTAINING BRIEF DESCRIPTION
 
FEELD-OF-VIEW APERTURES. DEPOLARIZERS, CALIBRATION SOURCE. THIS EXPERIMENT UTILIZED THE S-BAND (2292 MHZ. 8 WAITS)
 
ETC.- (3) A WOLLASTON PRISM TO SPLIT LIGHT INTO TWO SPACECRAFT RADO0 TRANSMITTER SIGNAL CHARACTERISTICS TO OBTAIN
 
ORTHOGONALLY POLARIZED BEANS. (4) A 45-DEG DICHROMATIC MIRROR INFORMATION ABOUT THE IONOSPHERES AND ATMOSPHERES OF JUPITER
 
THAT REFLECTED WAVELENGTS LESS THAN 5500 A (BLUE BEAM) AND AND ITS SATELLITE E0. ENTRANCE INTO AND EXIT FROM JUPITER AND
 
TRAFNSHETEb ALL LIGHT OF GREATER WAVELENGTH (RED BEAM), (5) FOR 10 OCCULTATION. PROVIDED CHANGES IN THE SIGNAL CHARACTERISTICS
 
EACH SPECTRAL BEAM (TWO POLARIZATIONS). A FILTERING COATED FROM WHICH ATMOSPHERIC TEMPERATURE, PRESSURE. AND ELECTRON
 
RELAY LENS AND FOLDING MIRRORS. AND (6) FOR EACH SPECTRAL BEAK, DENSITY PROFILES COULD BE CALCULATED. TEMPERATURE AND PRESSURE
 
TWO BENDIX CHANNELTRON DETECTORS (BLUE BIALKALI 5-11 PROFILES WERE LIMITED TO LEVELS ABOVE THE PRESSURE OF ONE EARTH 
PHOTOCATHODES RED 5-Z0 PHOTOCATHODES) TO REGISTER THE INTENSITY ATMOSPHERE. SIGNAL OCCULTATION ALSO PROVIDED A DETERMINATION 
IN EACH POLARIZATION COMPONENT. (NOTE - THIS EXPERIMENT WAS OF THE PLANETARY DIAMETER. 
ALSO ABOARD PIONEER 11.) 

.---- PIONEER 10, MCDONALD ................................. 
------ PIONEER 10. JUDGE ------------------------------------

INVESTIOATION NAMA- COSMIC-RAy SPECTRA 
INVESTIGATION NAME- ULTRAVIOLET PHOTOMETRY 

NSSDC ID- 72-O1ZA-12 INVESTIGATIVE PROGRAM 
NSSDC ID- 72-QlZA-06 INVESTIGATIVE PROGRAM CODE SLICO-OP 

CODE SL 

INVESTIGATION DISCIPLINE($) 
INVESTIGATION DISCIPLINE(S) PARTICLES AND FIELDS 
ASTRONOMY COSMIC RAYS 
PLANETARY ATMOSPHERES 

PERSONNEL
 
PERSONNEL PI - FB. MCDONALD "ASA-GSEC
 

PI - D.L. JUDGE U OF SOUTHERN CALIF 01 - F.G. MCCRACKEN CSIRO
 
01 - R.I. CARLSON U OF SOUTHERN CALIF 08 - W.R_ WEBBER U OF NEW HAMPSHIRE
 

01 - E.C. ROELOF APPLIED PHYSICS LAB
 
BRIEF DESCRIPTION 01 - J.H. TRAINOR NASA-GSFC
 

THIS EXPERIMENT. CONSISTING OF A BROADBAND PHOTOMETER 01 - B.J. TEEGARDEN NASA-GSFE
 
SENSITIVE BETWEEN 200 AND 800 A. OBSERVED EVIDENCE OF HELIUM.
 
WHICH IN TURN INDICATED INTERACTIONS BETWEEN CHARGED PARTICLES BRIEF DESCRIPTION
 
AND NEUTRAL HYDROGEN. DURING THE CRUISE PHASE OF THE MISSION. THIS EXPERIMENT COHSISED OF THREE MULTIELEMENT
 
THIS EXPERIMENT WAS USED TO SEARCH FOR THE SUPERSONIC TO SOLID-STATE TELESCOPES, ALL LOOKING NORMAL TO THE SPACECRAFT
 
SUBSONIC TRANSITION REGION IN THE SOLAR WIND. DURING THE JOVIAN SPIN AXIS. THE HIGH-ENERGY TELESCOPE (HET) CONSISTED OF FIVE
 
ENCOUNTER. THIS EXPERIMENT WAS USED TO LOOK FOR EVIDENCE OF AN COLINEAR SENSORS AND MEASURED STOPPING PARTICLES (Z = 1 TO 8)
 
AURORAL OVAL OH THE JOVIAN DAYSDE. TO FIND THE RATIO OF IN THE ENERGY RANGE 20 TO S0 MEV/NLCLEON AND PENETRATING
 
HYDROGEN TO HELIUM IN THE JOVIAN ATMOSPHERE, AND TO FIND THE PARTICLES IN THE RANGE S0 TO 00 MEW/NUCLEON. CHARGE RESOLUTION
 
TEMPERATURE OF THE OUTER PORTION OF THE 
JOVIAN ATMOSPHERE. FOR PENETRATING PARTICLES WAS POSSIBLE UP TO ?00 MEVINUCLEON. 

THE FIRST LOW-EERGy TELESCOPE (LET-I) HAD FOUR ELEMENTS AND 
------- PIONEER 10. KINARD -------------- MEASURED STOPPING (Z = I TO 8) PARTICLES IN THE ENERGY RANGE 3 

TO 32 MEV/NUCLEON. THE SECOND LOW-ENERGY TELESCOPE (LET-11) HAD 
INVESTIGATION 
NAME- METEOROID DETECTORS THREE ELEMENTS AND MEASURED STOPPING ELECTRONS BETWEEN 50 AND 

1000 KEV AND STOPPING PROTONS BETWEEN S0 REV AND 20 MEV_ FOR 
NSSDC ID- 72-012A-O4 INVESTIGATIVE PROGRAM EACH TELESCOPE, COUNT RATES WERE OBTAINED FOR EACH OF SEVERAL 

CODE SL SENSOR COINCIDENCE-ANTICOINCIDECE MODES. SOME Of THE RATES 

FROM EACH TELESCOPE WERE SECTORED INTO EIGHT OCTANTS IN THE
 
INVESTIGATION OISCIPLINE(S) SPACECRAFT SPIN PLANE. IN ADDITION, THREE-SENSOR PULSE HEIGHT
 
ASTRONOMY ANALYSIS, WITH PRIORITY SCHEMES FAVORING THE ANALYSIS OF
 
INTERPLANETARY DUST HEAVIER PARTICLES, WAS ASSOCIATED WITH EACH TELESCOPE.
 

PERSONNEL ------- PIONEER 10. MUNCH------------
PI W.H. KINARD NASA-LARC 
01 - R.E. TURNER NASA-MSFC INVESTIGATION NAME- INFRARED RADIOMETERS 
01 - J.M. ALVAREZ NASA-LARC 
01 - D-H. HUMES NASA-LARC NSSDC ID- 72-012A-OI INVESTIGATIVE PROGRAM
 
01 - R-L. OlNEAL IASA-LARC CODE SL
 

BRIEF 	DESCRIPTION INVESTIGATION DISCIPLONE(S)
 
THIS EXPERIMENT WAS DESIGNED TO MEASURE THE NUMBER OF ASTRONOMY
 

METEOROID IMPACTS ON THE PIONEER 10 SPACECRAFT BY MEANS OF 12 PLANETARY ATMOSPHERES 
PANELS. EACH CONTAINING 18 PRESSURIZED CELLS. MOUNTED ON THE PLANETOLOGY 
BACK OF THE ANTENNA DISK. THE TOTAL EXPOSED AREA WAS 0.465 M 
SO. EACH PANEL OF GAS-FILLED CELLS CONSISTED OF A 1-NIL-THICK PERSONNEL 
AND A 2-MIL-THICK SHEET OF STAINLESS STEEL WELDED TOGETHER IN Pi - G. MUNCH-	 CALIF INST 
Of TECH 
SUCH A WAY THAT MANY SMALL POCKETS OF GAS WERE LEFT BETWEEN 01 - G. NEUGEBAUER CALIF INST OF IECH 
THEM. WHENEVER A POCKET WAS PUNCTURED. THE GAS ESCAPED AND A 01 - S.C. CHASE. JR. SANTA BARBARA RES CTR
 
COLD CATHODE DEVICE bETECTED THE LOSS. THE RATE OF PRESSURE
 
LOSS INDICATED THE SIZE OF THE HOLE MADE. AND THUS TiE BRIEF DESCRIPTION
 
PARTICLE'S MASS AND INCIDENT ENERGY COULD BE DETERMINED. THE THIS EXPERIMENT WAS DESIGNED TO MEASURE THE IRRADIANCE OF
 
COMBINATION OF THESE DATA WITH TRAJECTORY DATA PROVIDED AN JUPITER'S ATMOSPHERE AND SURFACE IN TWO RANGES OF THERMAL (IR)
 
INDICATION Of THE SPATIAL OENSIIY OF THE PARTICLES. THE WAVELENGTHS -- 14 T0 25 MICRONS AND 19 TO 56 MICRONS. THESE
 
1-MIL-THICK SIDE OF THE GAS PANEL WAS EXPOSED TO THE MEASUREMENTS PROVIDED DATA ON THE NET THERMAL ENERGY FLUX OF
 
INTERPLANETARY MEDIUM. AND PENETRATIONS OF THE CELLS FROM THAT JUPITER AND ITS DEVIATION FROM A BLACKBODY SPECTRUM.' IN
 
SIDE INDICATED ENCOUNTERS WITH PARTICLES HAVING MASSES OF 1 ADDITION, DETAILED INFORMATION WAS PROVIDED ON THE ATMOSPHERIC
 
NANOGRAM OR MORE. SOME 300 TO 40O HITS WERE EXPECTED BY THE THERMAL STRUCTURE AND CHEMICAL COMPOSITION OF THE PLANET. THE
 
TIME THE SPACECRAFT COMPLETED ITS 200-DAY JOURNEY THROUGH THE INSTRUMENTATION FOR THIS EXPERIMENT WAS SIMILAR TO THAT CARRIED
 
ASTEROID BELT. OR THE MARINER MARS 1969 FLIGHTS BUT HAD HIGHER RESOLUTION. IT
 

WAS A TWO-CHANNEL IR RADIOMETER EMPLOYING A PAIR OF 88-CHANNEL.
 
THIN-FILM BIMETALLIC THERMOCOUPLES, ILLUMINATED THROUGH
 
APPROPRIATE OPTICS BY A 7.62-CM REFLECTING CASSEGRAIN TELESCOPE
 
WITH A 1-DEG BY 0.3-DEG FIELD OF VIEW. ANALYSIS OF THE DATA WAS
 
TO HELP RESOLVE -- (1) WHETHER JUPITER I$ RADIATING A
 
SIGNIFICANT AMOUNT OF INTERNAL ENERGY, (2) THE EXISTENCE OF A
 
FROZEN METHANE POLAR CAP, (3) THE BRIGHTNESS TEMPERATURE ON THE
 
DARK HEMISPHERE, AND (4) THE EXISTENCE OF THERMAL
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DISCONTINUITIES IN THE ATMOSPHERE 


PIONEER-------10, SIMPSON --------------


INVESTIGATION NAME-	 CHARGED PARTICLE COMPOSITION 


NSSDC ID- 72-Q12A-02 INVESTIGATIVE PROGRAM 

CODE SL 


INVESTIGATION OISCIPLINE(S) 

PARTICLES AND FIELDS 

COSMIC RAYS 


PERSONNEL 

PI - J.A. SIMPSON 	 U OF CHICAGO 
01 - J.J. O'GALLAGHER U OF MARYLAND 
01 - A. TUZZOLIHO U OF CHICAGO 

PRIEF 	DESCRIPTION 

THIS EXPERIMENT MEASURED CHARGED-PARTICLE COMPOSITION AND 

SPECTRA USING FOUR DETECTOR SYSTEMS -- (1) THE MAIN TELESCOPE. 
CONSISTING OF SEVEN ELEMENTS AlD PROVIDING ENERGY SPECTRA 
(APPROXIMATELY 3 TO 6E MEV FOR PROTONS AND 10 TO 150 MEV/NUCL.
 
FOR OXYGEN). ELEMENT RESOLUTION (THROUGH OXYGEN), AND ISOTOPE 

RESOLUTION (FOR H AND HE), (2) THE LOW-ENERGY SUBSYSTEM 


TELESCOPE, CONSISTING OF TWO ELEMENTS AND USING A VERY SMALL
 
THIN FIRST ELEMENT TO EXTEND THE HIGH-SENSITIVITY PROTON 


MEASUREMENTS BELOW 1 REV (0.3 TO 9 REV) IN THE PRESENCE OF A 


HIGH GAMA-RAY BACKGROUND ABOARD THE SPACECRAFT, (3) THE
 
ELECTRON-CURRENT DETECTOR (OR EGG). CONSISTING OF A 


BERYLLIUM-SHIELD SILICON DETECTOR OPERATED RN CURRENT MODE TO 

MEASURE HIGH FLUXES OF ELECTRONS WITH ENERGIES ABOVE 3 REV. AND 

(4) THE FISSION CELL DETECTOR, RECORDING FISSION FRAGMENTS FROM 

THE NUCLEON-INDUCED FISSION OF THORIUM 232 SANDWICHED BETWEEN
 
TWO LARGE AREA SILICON DETECTORS TO MEASURE FLUXES OF PROTONS 

(ABOVE 30 REV) IN THE PRESENCE OF HIGH FLUXES OF ELECTRONS. 

THE EXPERIMENT SAMPLE TIME RAS SYNCHRONIZED WITH TNE SPACECRAFT 


SPIN, PERMITTING SECTORING OF THE READOUT OF THE MAIN AND
 
LOW-ENERGY TELESCOPES INTO EIGHT OCTANTS ABOUT THE SPIN AXIS. 


PIONEER------- 10. SOBERMAN -------------

INVESTIGATION NAME-	 A5TEROEDIMETEOROID ASTRONOMY 


NSSDC ID- 72-012A-03 INVESTIGATIVE PROGRAM 

CODE SL 


INVESTIGATION DISCIPLINE(S) 
ASTRONOMY 

PLANETARY ATMOSPHERES 

PLANETOLOGY 

INTERPLANETARY DUST 


PERSONNEL 

PI - A.K. SOBERMAN GENERAL ELECTRIC CO 

01 - N.A. ZOOK NASA-JSC 


BRIEF 	DESCRIPTION 

THE OVERALL OBJECTIVE OF THIS EXPERIMENT WAS TO 


INVESTIGATE DUST PARTICLES AND METEOROIDS IN INTERPLANETARY 

SPACE. IT WAS ESSENTIALLY TWO EXPERIMENTS. USING TWO DIFFERENT 

TECHNIQUES. ONE METHOD HAS TO DETECT PARTICLES BY THE 

REFLECTION OF LIGHT FROM THEM, AND THE OTHER METHOD WAS TO 

DETECT THEM BY THEIR IMPACTS. THE OBJECTIVES WERE TO DETERMINE 

DISTANCE, TRAJECTORY, VELOCITY, RELATIVE SIZE, AND FLUX OF 


PARTICLES RANG0IRG 	 IN SIZE FROM MINUTE PARTICLES A FEW METERS 
FROM THE TELESCOPE TO DISTANT ASTEROIDS. THE EOUIPMENT FOR THE 
DETECTION OF REFLECTION CONSISTED OF FOUR NON-IMAGING 
RITCHEY-CHRETIEN TELESCOPES WITH PRIMARY MIRRORS OF 20-C (S 


IN.) 	 DIAMETER, AND as-CM (IC IN.) FOCAL LENGTH. FIELDS OF VIEW 
(FOV) OF 0.2 MAD (8 DEG) EACH, SECONDARY OPTICS. AND A 
PHOTOULTIPLIER TUBE. THE LATTER DETECTS THE REFLECTED LIGHT 

COLLECTED BY THE 	 TELESCOPE. AN EVENT WAS RECORDED WHEN AT 
LEAST THREE OF THE FOUR TELESCOPES SAW THE OBJECT. ENTRY AND 
DEPARTURE TIMES OF THE LIGHT ENABLED DETERMINATION OF RANGE AND 
VELOCITY. THE EQUIPMENT FOR THE IMPACT MODE CONSISTED Or 13 
PANELS CONTAINING 	 It SEALED CELLS. PRESSURIZED WITH ARGON AND 

NITROGEN GAS, COVERING 0.65 S M CO.9 'SQ FT) OF THE BACK OF THE 

MAIN 	 ANTENNA DISH. PENETRATION BY A PARTICLE RESULTED IN LOSS 
OF GAS AT A RATE PROPORTIONAL TO THE HOLE, WHICH WOULD BE 
RELATED TO ITS MASS 	AND VELOCITY. PENETRATIONS EEREREGISTERED 
FROM PARTICLES AS SMALL AS .000000010 G. 

------- 10. VAN -------------PIONEER ALLEN 


INVESTIGATION LAME-	 JOVIAN CHARGED PARTICLES 

NSSOC ID- 72-Gl2A-11 INVESTIGATIVE PROGRAM 


CODE SL 


INVESTIGATION DISCIPLINE(S) 

PARTICLES AND FIELDS 

MAGNTOSPHERIC PHYSICS 

PERSONNEL 

PI - J.A. VAN ALLEN U OF IOWA 


BRIEF DESCRIPTION
 
THIS EXPERIMENT USED SEVEN MINIATURE GEIGER TUBES IN
 

THREE ARRAYS 10 MEASURE PROTON AND ELECTRON FLUXES IN
 
INTERPLANETARY SPACE AND IN THE VICINITY OF JUPITER. DETECTOR
 

GROUPINGS UERE AS FOLLOWS -- (1> A THREE-ELEMENT (A. B. AND C) 
DIFFERENTIALLY SHIELDED TELESCOPE, WITH TUBE C SHIELDED 
OMHIDIRECTIONALLY AND USED FOR BACKGROUND SUBTRACTION TO 
PROVIDE DIRECTIONAL RATES SUCH AS A-C (ELECTRONS OF 5-21 AEV 

AND PROTONS OF 33-77.5 MEV) AND $-C (ELECTRONS OF 0.55-21 REV 
AND PROTONS OF 6.6-77.5 NEV), (2) A THREE-ELEMENT (D. E. AND F) 
TRIANGULAR ARRAY, EACH ELEMENT RESPONDING TO ELECTRONS ABOVE 31 
rEV AND PROTONS ABOVE 77.5 MEV, AND (3) A THIN-WINDOW TUBE (G) 
WITH A GOLD-PLATED ELBOW AS THE APERTURE WHICH ADMITS SCATTERED 
ELECTRONS ABOVE 0.06 MEV WHILE DISCRIMINATING STRONGLY AGAINST 
PROTONS- SINGLE ELEMENT AND COINCIDENCE RATES WERE TELEMETEeD 
FROM THE FIRST TWO TELESCOPES. THE TELEMETRY BIT RATE 
PREVAILING OURING THE JUPITER ENCOUNTER PERMITTED DIRECTIONAL 
SAMPLING IN INTERVALS OF ABOUT 14 DEG OF ROLL ABOUT THE SPIN 
AXIS- FOR FURTHER DETAILS SEE BAKER AND VAN ALLEN. J. GEOPHYS. 
RES.. 	81. 617, 1976.
 

------- PIONEER 10, 	WEINBERG-


INVESTIGATION NAME-	 ZODIACAL-LIGHT TWO-COLOR
 
PHOTOPOLARIMETRY
 

NSSDC ID- 72-012A-14 INVESTIGATIVE PROGRAM
 

CODE SL
 

INVESTIGATION DISCIPLINE(S)
 
ASTRONOMY
 
PLANETARY ATMOSPHERES
 
ZODIACAL LIGHT
 

PERSONNEL
 
PI - J.L. WEINBERG STATE U OF NEW YORK
 
01 - MS. MANNER STATE U OF NEW YORK
 

BRIEF DESCRIPTION 
THE IMAGING PHOTOPOLARIMETER (EPP) EXPERIMENT WAS USED TO 

OBTAIN MAPS OF THE ZODIACAL LIGHT DISTRIBUTION IN TWO COLORS. 

BLUE (3900 TO 4900 A) AND RED (5800 TO 7000 A). IN EACH COLOR, 
THE MAPS WERE CONSTRUCTED OUT OF THE 

INTEGRATED-DETECTOR-RESPONSE (1/64 OF A ROLL PERIOD), SPIN-SCAN 
POINT-IMAGING DATA OBTAINED BY VIEWING THROUGH A 40- BY 40-HRAD 
SO FIELD-STOP APERTURE. THIS WORK WAS PERFORMED DURING THE 
CRUISE PORTION OF THE MISSION. DETAILED SIMULTANEOUS 

RADIOMETRIC AND POLARIMETRIC MAPS OF BOTH SKY COLORS WERE MADE 
AS THE SPACECRAFT SWEPT OUT A 360-DEG CLOCK ANGLE SWATH AND 
THE TELESCOPE AND OPTICS WERE STEPPED IN CONE ANGLE (THE ANGLE 
BETWEEN SPACECRAFT SPIN AXIS AND THE TELESCOPE OPTICAL AXIS). 
AT EACH DISCRETE CONE ANGLE. A 20-ROLL MEASUREMENT CYCLE 
OCCURRED. CONSISTING OF IC ROLLS FOR THE ACCUMULATION OF THE 

DATA AND FOR CALIBRATION, ALTERNATED WITH 10-ROLL PERIODS USED 
FOR THE TELEMETRY OF THE DATA. DURING A DATA ROLL, THE SIGNALS 
FROM FOUR DETECTORS (2/COLOR) WERE INTEGRATED OVER A TIME 
INTERVAL EQUAL TO 1l16 OF THE ROLL PERIOD. THE FOUR CHANNELS 
PROVIODED SIMULTANEOUS MEASUREMENTS AT TWO ORTHOGONAL 
POLARIZATION AZIMUTHS IN THE TWO SPECTRAL BANDS. THE 

POLARIZATION WAS SAMPLED PARALLEL AND PERPENDICULAR TO THE 
PLANE CONTAINING THE SPACECRAFT SPIN AXIS AND THE OPTICAL AXIS 
OF THE TELESCOPE- RADIOACTIVE CALIBRATION WAS PROVIDED BY A 
RADIOISOTOPE-ACTIVATED PHOSPHOR SOURCE. ALL SUCH DATA WERE 
FORMATTED TO PRODUCE A SKY MAP, 360 DEG IN CLOCK ANGLE BY 141 
DEG IN CONE ANGLE. THE EXPERIMENTAL TRAIN FOR THE IPP PACKAGE 

CONSISTED OF THE FOLLOWING ELEMENTS -- C1) A 

NEAR-DIFFRACTION-LIMITED 2.54-CH MAISUTOV CATADIOPTEIC 
TELESCOPE (13.4), 23) A FOCAL PLANE WHEEL CONTAINING 
FIELD-OF-VIEW APERTURES, DEPOLARIZERS. CALIBRATION SOURCE. 
ETC., (3) A WOLLASTON PRISM TO SPLIT LIGHT INTO TWO 

ORTHOGONALLY POLARIZED BEAMS. (4) A S-DEG DICHROMATIC MIRROR 
THAT REFLECTED WAVELENGTHS LESS THAN 5500 A (BLUE BEAM) AND 

TRANSMITTED ALL LIGHT OF GREATER WAVELENGTH (RED BEAM). (5) FOR 
EACH SPECTRAL BEAM (TWO POLARIZATIONS), A FILTERING COATED 
RELAY LENS AND FOLDING MIRRORS, AND (6) FOR EACH SPECTRAL BEAM. 
TWO BENDIX CHANNELTRON DETECTORS (BLUE - BIALKALI S-11 

PHOTOCATHODES, RED-S-20 PHOTOCATHODES) TO REGISTER THE 
INTENSITY IN EACH POLARIZATION COMPONENT. 

----- PIONEER NO, WOLFE ...............
 

INVESTIGATION NAME-	 PLASMA 

NSSOC ID- 72-012A-I INVESTIGATIVE PROGRAM
 
CODE SLICO-OP
 

INVESTIGATION DISCIPLINE(S)
 
SPACE PLASMAS
 
PARTICLES AND FIELDS
 

PERSONNEL
 
PI - J.H. WOLFE NASA-ARC
 
01 - L.A. FRANK U OF IOWA
 

01 - R. LUST MPI-HEADRUARTERS 
01 - D.S. INTRILIGATOR U OF SOUTHERN CALIF 
01 - D.D. MCKIBBIN NASA-ARC 
01 - V.T- ZAVIENTSEFF NASA-ARC 
01 - F.L. SCARF TRW SYSTEMS GROUP 

01 - H.R. COLLARD NASA-ARC 

OI - W.C. FELDMAN LOS ALAMOS SCI LAB 

01 - Z.A. SMITH NOAA-SEL 

ORIGINAL PAGE IS
 
OF PooR QUAITY
 



BRIEF DESCRIPTION 

THE INSTRUMENT CONSISTED OF DUAL 9C DEG QUADRISPHERICAL 

ELECTROSTATIC ANALYZERS, ONE WITH 26 INDIVIDUAL PARTICLE 
DETECTORS AND THE OTHER WITH 5 CURRENT COLLECTORS. THE SYSTEM 
WAS CAPABLE OF MEASURING INCIDENT PLASMA DISTRIBUTION 

PARAMETERS OVER THE ENERGY RANGE OF 0.1 TO 18 KEV FOR PROTONS 

AND APPROXIMATELY 1-500 EV FOR ELECTRONS. THE HIGH RESOLUTION 
ANALYZER WITH A COUNTOUT OF 9 KEV/Q PER KV APPLIED TO THE 

PLATES. HAD A MEAN PLATE RADIUS OF 9 CM AND SEPARATION OF 0.5 

C._ THIS ANALYZER WAS USED TO MEASURE IONS ONLY AND HAD 26 
EHANNELTRONS MOUNTED ON THE SEMICIRCULAR EXIT TO THE ANALYZER. 


THE APERTURE POINTED THROUGH A WIDE SLIT IN THE UACK Of THE 

SPACECRAFT HIGH-GAIN ANTENNA REFLECTOR AND POINTED ALONO THE 

SPIN AXIS TOWARD THE EARTH (AND THEREFORE THE SUN). THE EDGES 

OF THE ANTENNA REFLECTOR LIMITED THE VIEWING OF THE INSTRUMENT 


TO 73 DEG WITH RESPECT TO THE SPIN AXIS. THE CHANNELTRONS
 
COVERED A RANGE OF PLUS OR 
MINUS 51 DEG. EACH CHANHELTRON NEAR 

THE CENTER COVERED 3 DEG AND APPROXIMATELY 8 DEG NEAR THE EDGES 
OF THE ANALYZER- THE ANGULAR WIDTH PERPENDICULAR TO THE LONG 

ANGULAR WIDTH WAS ABOUT 2 BEG- IN ONE HALF A SPIN PERIOD THE 
WHOLE CONE OF HALF ANGLE 51 DEG CENTERED ON THE SUN WAS SWEPT 
OUT. A MEDIUM ENERGY ANALYZER WITH A MEAN RADIUS OF 12 C AND 

A 1 CM PLATE SEPARATION (CONSTANT OF 6 KEV/O PER KV APPLIED) 
WAS USED T0 DETECT BOTH IONS AND ELECTRONS. THE DETECTORS WERE 

FIVE FLAT-SURFACE CURRENT COLLECTORS. THE THREE CENTER 

COLLECTORS EACH COVERED 15 BEG AND COVERED THE ANGULAR RANGE OF 

PLUS OR MINUS 22-5 DEG FROM THE SPIN AXIS. THE twO OUTSIDE 

COLLECTORS HAD AN ANGULAR WIDTH OF 47.5 DEG AND WERE LOCATED AT
 

PLUS OR MINUS 46.25 DEG FROM THE CENTER OF THE ANALYZER. THERE 

WERE A VARIETY OF POSSIBLE OPERATING MODES FOR THE EXPERIMENT; 

HOWEVER. THE PRINCIPAL DODE UTILIZED DURING THE ENCOUNTER PHASE 


WAS OHE IN WHICH THE ANALYZER PLATE POTENTIAL WAS STEPPED
 

THROUGH ITS RANGE EVERY ONE-HALF REVOLUTION OF THE SPACECRAFT 

AND ALL CURRENT COLLECTORS OR CHANNELTRONS WERE READ OUT AT THE 

PEAK FLUX ROLL ANGLE. THE HIGH AND MEDIUM RESOLUTION ANALYZERS 

OPERATED INDEPENDENTLY SO A CROSS CHECK BETWEEN THESE ANALYZERS 


WAS POSSIBLE. THE DYNAMIC RANGE FOR THE PARTICLE FLUXES WAS 

FROM L.OE.2 TO 3.GE*9/$5 CN- AND THE PROTON TEFPERATFRE DOWN 


TO Z.OE+ BEG K COULD BE ASCERTAINED. 


******************** PIONEER 11EVERY 

SPACECRAFT COMMON NAME- PIONEER 11 


ALTERNATE NAMES- PIONEER-G. PL-733C 


6421 


ESSDC ID- 73-019A 

LAUNCH DATE- 04106/73 WEIGHT- 231. KG
 

LAUNCH SITE- CAPE CANAVERAL, UNITED STATES 

LAUNCH VEHICLE- ATLAS 

SPONSORING COUNTRY/AGENCY 

UNITED STATES NASA-OSS 

INITIAL ORBIT PARAMETERS 
ORBIT TYPE- SATURN FLYBY 

PERSONNEL 
MG - F-D. 

SC - A.G. 
PH - C-F. 

PS - J.H. 

KOCHENDORFER 

OPP 
HALL 

WOLFE 

NASA HEADQUARTERS 
NASA HEADQUARTERS 
NASA-APC 

NASA-ARC 

BRIEF DESCRIPTION 
THIS MISSION WAS THE SECONDSPACE MISSION IN A SERIES TO 

INVESTIGATE JUPITER AND THE OUTER SOLAR SYSTEM- PIONEER 11. 
LIKE PIONEER 10, USED JUPITER'S GRAVITATIONAL FIELD TO ALTER 
ITS TRAJECTORY RADICALLY. ALTHOUGH 1T TOO WILL ESCAPE THE 
SOLAR SYSTEM. IT WILL PASS CLOSE TO THE PLANET SATURN IN 

SEPTEMBER 1979. THE SPACECRAFT WAS 2.9-M (9.5-FT) LONG AND 

CONTAINED A 2.74-M C9-FT) DIAMETER HIGH-GAIN ANTENNA OF 
ALUMINUM. HONEYCOMB SANDWICH MATERIAL. WHOSE FEED WAS TOPPED 

WITH A MEDIUM-GAIN ANTENNA. A LOW-GAIN. OMNI-ANTENNA WAS 
MOUNTED BELOW THE HIGH-GAIN DISH. IT CONTAINED TWO NUCLEAR 

ELECTRIC POWER GENERATORS, WHICH GENERATED 144 W AT JUPITER, 
BUT WILL DECREASE TO 100 1 AT SATURN. THERE WERE THREE 
REFERENCE SENSORS -- A STAR (CANOPUS) SENSOR. AND TWO SUN 
SENSORS. ATTITUDE POSITION COULD BE CALCULATED FROM THE 

REFERENCE DIRECTION TO EARTH AND THE SUN, WITH THE KNOWN 

DIRECTION TO CANOPUS AS BACKUP. PIONEER 11'S STAR SENSOR GAIN 
AND THRESHOLD SETTINGS WERE MODIFIED BASED ON EXPERIENCE FROM 
THAT OF PIONEER 10. THREE PAIRS OF ROCKET THRUSTERS PROVIDED 

SPIN AXIS CONTROL (AT 4.8 RPM) AND CHANGE OF THE SPACECRAFT 
VELOCITY. VELOCITY OF THE SPACECRAFT WAS INITIALLY ABOUT 
51,500 KM/H (32.000 MIiH. 9 MI/S). THE THRUSTERS COULD BE 

FIRED STEADILY OR PULSED. BY COMMAND. COMMUNICATIONS WERE 
MAINTAINED VIA THE OMNI- AND MEDIUM-GAIN ANTENNAS, WHICH 
OPERATED TOGETHER. CONNECTED TO ONE RECEIVER. WHILE THE 
HIGH-GAIN ANTENNA WAS CONNECTED TO THE OTHER RECEIVER. THE 
RECEIVERS COULD BE INTERCHANGED BY COMMAND. TWO RADIO 

TRANSMITTERS. COUPLED TO TWO TRAVELING WAVE TUBE AMPLIFIERS. 
PRODUCE 8 W POWER EACH IN S-BAND- COMMUNICATION UPLINK (EARTH 
TO SPACECRAFT) OPERATED AT 2110 MHZ, AND DOWNLINK (SPACECRAFT 
TO EARTH) AT 2292 MHZ. AT JUPCTER'S DISTANCE. ROUND-TRIP 

COMMUNICATION TIME TOOK 92 MIN. DATA ARE RECEIVED AT THE DEEP 
SPACE NETWORK. THE SPACECRAFT IS TEMPERATURE CONTROLLED TO 

BETWEEN -23 AND .38 DEG C (-10 TO 1D0 BEG F). AN ADDITIONAL 
EXPERIMENT. A LOW SENSITIVITY FLUXGATE KAGNETOETER. WAS ADDED 
TO THE PIONEER 11 PAYLOAD. INSTRUMENTS STUDIED THE 
INTERPLANETARY AND PLANETARY HAGNETIC FIELDS; SOLAR WIND 

PROPERTIES; COSMIC RAYS; TRANSITION REGION OF THE HELIOSPHERE; 
NEUTRAL HYDROGEN ABUNDANCE; DISTRIBUTION, SIZE. MASS. FLUX, AND 

VELOCITY OF DUST PARTICLES; JOVIAN AURORAE; JOVIAN RADIO WAVES;
 
PLANETS' AND SATELLITES' ATMOSPHERES; AND PHOTOGRAPH SURFACES
 

OF JUPITER. SATURN. AND SOME OF THEIR SATELLITES. EQUIPMENT
 
CARRIED FOR THESE EXPERIMENTS WERE -- MAGNETOMETER. PLASMA
 
ANALYZER CFGR SOLAR WIND). CHARGED PARTICLE DETECTOR. IONIZING
 

DETECTOR, NON-IMAGING TELESCOPES WITH OVERLAPPING FIELDS OF
 

VIEW TO DETECT SUNLIGHT REFLECTED FROM PASSING METEOROIDS.
 
SEALED PRESSURIZED CELLS OF ARGON AND NITROGEN GAS FOR
 

MEASURING PENETRATION OF METEOROIDS. UV PHOTOMETER. IR
 

RADIOMETER. AND AN IMAGING PHOTOPOLARIMETER. WHICH PRODUCED
 
PHOTOGRAPHS AS WELL AS MEASURING THE POLARIZATION. FURTHER
 
SCIENTIFIC INFORMATION WAS OBTAINED FROM THE CELESTIAL
 

MECHANICS AND OCCULTATION PHENOMENA. THIS SPACECRAFT. LIKE
 
PIONEER 10. CONTAINS PLAQUES THAT HAVE DRAWINGS DEPOCTING MAN.
 
WOMAN. AND LOCATION OF THE SUN AND EARTH IN THE GALAXY.
 

------- PIONEER 11; ACUNA --------------------------------------


INVESTIGATION NAME- JOVIAN MAGNETIC FIELD 

NSSDC 1- 73-019A-14 INVESTIGATIVE PROGRAM 
CODE SL 

INVESTIGATION DISCIPLINECS)
 

MAGETOSPHERIC PHYSICS
 
PLANEIARY MAGNETIC FIELD
 

CELESTIAL MECHANICS
 

PERSONNEL
 
PI - N.H. ACUNA NASA-GSFC 
01 - N.F. NESS NASA-GSFC
 

BRIEF DESCRIPTION
 
THIS INSTRUMENT, DESIGNED TO MEASURE TEE JOVIANIMAGNETIC
 

FIELD. CONSISTED OF A SINGLE-RANGE TRIAXIAL FLUXGATE
 
MAGNETOMETER SENSOR AND ASSOCIATED ELECTRONICS CAPABLE OF
 

MEASURING FIELDS FROM 0.01 TO 10 GAUSS ALOG EACH ORTNOGONAL 
AXIS. INSTANTANEOUS VECTOR MEASUREMENTS, USING A 1D-BIT A-TO-D
 
CONVERTER. YIELDED A QUANTIZATION STEP SIZE OF MINUS TO PLUS
 
600 GAMMAS FOR FIELDS LESS THAN 2 GAUSS. THESE ARE MADE ONE 

THREE REVOLUTIONS OF THE SPACECRAFT (36 S) AND 
TRANSMITTED TO THE GROUNDWITH NO FURTHER ON-BOARD PROCESSING. 
MORE INSTRUMENTAL DETAILS ARE GIVEN, IN SP. SCI. INSTRU..' 1, 

177. 1975. PRINCIPAL SCIENTIFIC RESULTS CAN BE FOUND IN 'JGR,'
 

81. 2917. 1976.
 

---- IONEER 11,
I-- ANDeRSD -----------------------------------

INVESTIGATION NAME- CELESTIAL MECHANICS
 

NSSDC 10- 73-019A-09 INVESTIGATIVE PROGRAM
 
CODE SL
 

INVESTIGATION DISCIPLINECS)
 
PLANETOLOGY
 
ASTRONOMY
 

PERSONNEL
 

PI - J.D. ANDERSON NASA-JPL
 
01 - G.W. NULL NASA-JPL
 

BRIEF DESCRIPTION
 
TWO-WAY DOPPLER TRACKING OF THE SPACECRAFT WAS USED TO
 

MAKE MORE PRECISE DETERMINATIONS OF PLANETARY MASSES, THE
 
HELIOCENTRIC ORBIT OF JUPITER. AND THE GRAVITATIONAL FIELDS OF
 

THE SUN. JUPITER, AND THE GALILEAN SATELLITES.
 

P------ FILLIUS
PIONEER 11. 


INVESTIGATION NAME- JOVIAN TRAPPED RADIATION
 

NSSDC ID- 73-019A-O5 INVESTIGATIVE PROGRAM
 

CODE St,
 

INVESTIGATION DISCIPLIHE(S)
 
PARTICLES AND FIELDS 
MAGNETO5PHERIC PHYSICS 

PERSONNEL
 
PI - R.H. FILLIUS U OF CALIF. SAN DIEGO
 

01 - C.E, NCILWAIN U OF CALIF. SAN DIEGO
 

BRIEF DESCRIPTION 
THIS EXPERIMENT CONSISTED OF AN ARRAY OF FIVE PARTICLE 

DETECTORS WITH ELECTRON THRESHOLDS IN THE RANGE .01 TO 35 MEV 
AND PROTON THRESHOLDS IN THE RANGE 0.15 TO 80 NEV. A CERENKOV 
COUNTER CC) HAD FOUR OUTPUT CHANNELS CCI. C2, C3, AND CDC) 
SENSITIVE TO ELECTRONS HAVING ENERGIES ABOVE 5. 8, 12. AND I 
MEV. RESPECTIVELY. AN ELECTRON SCATTER COUNTER (E) HAD THREE 

OUTPUT CHANNELS (CI,E2. AND E3) SENSITIVE TO ELECTRONS ABOVE 
.16, -26, AND .46 HEV. A MINIMUM IONIZATION COUNTER (N) HAD 
THREE OUTPUT CHANNELS. K1 SENSITIVE TO ELECTRONS HAVING 

ENERGIES GREATER THAN 35 MEV. 82 THAT MEASURED BACKGROUND. AND 
M3 THAT WAS SENSITIVE TO PROTONS HAVING ENERGIES GREATER THAN 
80 NEV. THE LAST TWO SENSORS WERE SCINTILLATOR DETECTORS (SP 
AND SE). BOTH OF WHICH HAD ENERGY THRESHOLDS OF 1O KEY FOR 

ELECTRONS AND 150 KEV FOR PROTONS. THE SENSITIVITY OF THE SE 
DETECTOR TO PROTONS WAS ABOUT A FACTOR OF IV LOWER THAN ITS 

SENSITIVITY TO ELECTRONS. THUS. THE SEDC CHANNEL EFFECTIVELY 
MEASURED THE ELECTRON FLUX. WHICH COULD THEN BE SUBTRACTED FROM 
THE SPDC CHANNEL RESPONSE TO OBTAIN THE PROTON FLUX. SEVERAL 
OTHER CHANNELS LISTED ABOVE REQUIRED CORRECTIONS TO OBTAIN THE 

FLUXES Of THE SPECIES INDICATED. THE DETECTOR CHANNELS COULD 
BE PROGRAMMED FOR READ-OUT IN ANY ONE OF FOUR PATTERNS AT EACH 

9'
 



OF THE EIGHT SPACECRAFT BIT RATE MODES. DURING ENCOUNTER WHEN 

THE SPACECRAFT WAS OPERATING IN THE HIGHEST ROT RATE MODE. THE 

MINIMUM TIME TO SAMPLE OE CHANNEL WAS 1.5 S AND THE TIME TO 

OBTAIN A COMPLETE SCAN THROUGH ALL CHANNELS WAS 108 S. SINCE 

THE DIRECTIONAL DETECTORS POINTED PERPENDICULAR TO THE SPIN
 
AXIS AND THE SPIN RATE WAS 5 RPM, PITCH ANGLE MEASUREMENTS WERE 

OBTAINED. WHILE THIS EXPERIMENT WAS PRIMARILY DESIGNED FOR 

ENCOUNTER STUDIES, SOME DATA WERE OBTAINED AT LOW RATES IN 

INTERPLANETARY SPACE. A DESCRIPTION OF THE INSTRUMENTATION AND 


INITIAL PIONEER 10 RESULTS WAS PUBLISHED IN JIR. 7?, 3589, 

1974. 


PERSONNEL
 
PI - W.N. KINARD NASA-LARC 
01 - J.M. ALVAREZ NASA-LARC 

01 - D.H. HUMES NASA-LARC 

BRIEF DESCRIPTION
 
THE PIONEER 11 METEOROID DETECTION EXPERIMENT ATTEMPTED
 

TO DETECT THE DISTRIBUTION IN INTERPLANETARY SPACE OF
 
METEOROIDS TOO SMALL TO BE SEEN BY LIGHT SCATTERING TECHNIQUES.
 

TWELVE PANELS. EACH CONTAINING 18 PRESSURIZED CELLS- WERE 
MOUNTED ON THE BACK OF THE SPACECRAFT ANTENNA DISH. THE 

S PRESSURIZED CELLS CONSISTED OF A 2-NIL-tHICK STAINLESS STEEL 
PIONEER 11, OUTER LAYER
------- GEHRELS. --.............------------- WELDED TO A 1-MIL-THICE STAINLESS STEEL INNER LAYER
 

INVESTIGATION NAME- IMAGING PHOTOPOLARIMETER (1pp) 


NSSDC ID- 73-019A-07 


PERSONHEL 
PI - T. GENRELS 
01 - D.L. COFFEEN 
OR - J. HAMEEN-ANTTILA 
01 - C.E. KENKNIOHT 
01 - R.F. HUMMER 

01 - M.G. TOMASKO 
O - W. SWINDELL 

BRIEF DESCRIPTION
 

INVESTIGATIVE PROGRAM 

CODE SL 


INVESTIGATION DISCIPLINE(S) 

ASTRONOMY 


PLANETARY ATMOSPHERES 

PLANETOLOGY 


U OF ARIZONA 

NASA-ISS
 
U OF ARIZONA 

U OF ARIZONA
 
SANTA BARBARA RES CTR 

u Or ARIZONA
 
U OF ARIZONA 


THE IMAGING PHOTOPOLARIMETER (IPP) EXPERIMENT WAS USED 
DURING JOVIAN ENCOUNTER TO MAKE SIMULTANEOUS. TWO COLOR (BLUE 
3900 TO 4900 A, RED - 5800 TO 7000 A) POLARIMETRIC AND 
RAOIOMETRIC MEASUREMENTS, AND MODERATE RESOLUTION (ABOUT 200 KM 
AT BEST) SPIN-SCAN IMAGES OF JUPITER AND THE JOVIAN SATELLITES. 
THE POLARIMETRIC AND RADIOMETRIC WORK WAS PERFORMED USING AN 8-
BY S-MRAD FIELD-STOP APERTURE, WHILE THE SPIN-SCAN IMAGING USED 
A 0.5- DY D.5-MRAD APERTURE STOP. RELATIVE RADIOMETRIC 
CALIBRATION WAS DERIVED USING AN INTERNAL TUNGSTEN LAMP-

LONG-TERM ABSOLUTE CALIBRATION OF THE INSTRUMENT WAS 
ACCOMPLISHED BY MEANS OF A SUNLIGHT OIFFUSORIATTENUATOR ELEMENT 
LOCATED IN TH5 SPACECRAFT ANTENNA STRUCTURE. THAT IS. PRIMARY 

RADIOMETAIC CALIBRATION HAS OBTAINED THROUGHOUT THE'HISSION BY 


PERIODICALLY COMMANDING THE TELESCOPE TO VIEW THIS DIFFUSE 

BACKLIGHTED (SUNLIGHT) SOURCE. THE EXPERIMENTAL TRAIN FOR THE 

Ipp PACKAGE CONSISTED OF THE FOLLOWING ELEMENTS -- Cl) A 

NEAR-DIFRACTION-LIMITED 2.54-CM MATSUTOV TELESCOPE OF FOCAL 

RATIO Ff3.4, (2) A FOCAL PLANE WHEEL CONTAINING FOR APERTURES, 

DEPOLARIZERS. CALIBRATION SOURCE. ETC.. (3) A WOLLASTON PRISM 


TO SPLIT THE LIGHT INTO TWO ORTHOGONALLY POLARIZED BEAMS. (4) A 

45-DEG DICHROMATIC MIRROR THAT REELECTS WAVELENGTHS OF LESS 


THAN 5500 A (BLUE BEAM) AND TRANSMITS ALL LIGHT OF GREATER 

WAVELENGTH (RED BEAM). (5) FOR EACH SPECTRAL BEAM (TWO
 
POLARIZATIGNS ARE SEPARATED) A FILTERING-COATED RELAY LENS AND 

FOLDING MIRRORS, AND (6) FINALLY. FOR EACH SPECTRAL BEAM TWO
 
BENDIX CNANNELTRON (BLUE - DIALKALI 5-11 PHOTOCATHODES. RED 
S-20) PHOTOCATHODES TO REGISTER THE INTENSITY IN EACH
 
POLARIZATION COMPONENT. (NOTE - THIS EXPERIMENT WAS ALSO 


ABOARD PIONEER 10.) 


PIONEER JUDGE
-------11, -------------------------

INVESTIGATION NAME- ULTRAVIOLET PHOTOMETRY 


NSSDC 1D- 73-019A-06 INVESTIGATIVE PROGRAM 

CODE SL 


INVESTIGATION DISCIPLINE(S) 

ASTRONOMY 


PLANETARY ATMOSPHERES 


PERSONAEL
 
PI - D.L. JUDGE U OF SOUTHERN CALIF 

DO - R.W. CARLSON U OF SOUTHERN CALIF 


BRIEF DESCRIPTION 

THIS EXPERIMENT, A BROADBAND PHOTOMETER SENSITIVE BETWEEN 
2C AND POO A, OBSERVED EVIDENCE OF HELIUM. WHICH IN TURN 
INDICATED INTERACTIONS BETWEEN CHARGED PARTICLES AND NEUTRAL 
HYDROGEN. DURING THE CRUISE PHASE OF THE MISSION THIS 
EXPERIMENT WAS "USED TO SEARCH FOR THE SUPERSONIC TO SUBSONIC 
TRANSITION REGION IN THE SOLAR WIND. DURING THE JOVIAN 

ENCOUNTER, THIS EXPERIMENT WAS USED TO LOOK FOR EVIDENCE OF AN 
AURORAL OVAL ON THE JOVIAN DAYSIDE. TO FIND THE RATIO OF 
HYDROGEN TO HELIUM IN THE JOVIAN ATMOSPHERE, AND TO FIND THE 
TEMPERATURE OF THE OUTER PORTION OF THE JGVIAN ATMOSPHERE. 

PIONEER-------11, KINARD --------------

INVESTIGATION NAME- METEOROID DETECTORS
 

NSSDC ID- 73-C19A-04 INVESTIGATIVE PROGRAM 


CGDE SL 


INVESTIGATION DISCIPLINE(S)
 
ASTRONOMY
 

INTERPLANETARY DUST
 

WITH A LARGE NUMBER OF SMALL POCKETS OF GAS TRAPPED BETWEEN
 
THEM. LOSS OF GAS PRESSURE FROM ANY OF THE CELLS INDICATED A
 
HIT. AND THE RATE OF GAS LOSS INDICATED THE SIZE OF THE HOLE
 
MADE. THUS THE MASS AND INCIDENT ENERGY OF THE METEOROID
 
PARTICLE COULD. BE OBTAINED' AND WHEN COMBINED WITH THE
 

TRAJECTORY DATA, ALLOWED THE SPATIAL DENSITY OF THE METEOROIDS
 
TO BE DETERMINED. THE PANELS DETECTED IMPACTS, WITH PARTICLES
 
HAVING A MASS OF GREATER THAN 1.E-a GM. THE PANELS COVERED
 
0.46$ SO. OF EXPOSED AREA ON PIONEER 11. RESULTS FROM THIS
 
EXPERIMENT WERE COMBINED WITH THOSE FROM A SIMILAR EXPERIMENT
 
FLOWN ON PIONEER 10 TO DETERMINE THE RANGE IN MASS OF SMALL
 
PARTICLES ON BOTH THE INNER ANP OUTER BOUNDRIES AND WITHIN THE
 
ASTEROID BELT.
 

------- PIONEER 11, KLIORE .....---
-..............--- ....
 

INVESTIGATION NAME- S-AND OCCULTATION
 

NSSDC ID- 73-019A-1G INVESTIGATIVE PROGRAM 
PLANETARY 

INVESTIGATION DISCIPLINE(S) 
IONOSPHERES AND RADIO PHYSICS 
PLANETARY ATMOSPHERES 

PERSONNEL 
PI - AJ. KLIORE NASA-JPL 
01 - G. EJELEBO NASA-JPL 
O - D.L. CAIN NASA-JPL 
01 - B.L. SEIDEL NASA-JPL 
OI - 5.I. RASOOL NASA HEADQUARTERS 

BRIEF DESCRIPTION 
THIS EXPERIMENT UTILIZED THE S-BAND C2292 MHZ. 8 WATTS) 

SPACECRAFT RADIO TRANSMITTER SIGNAL CHARACTERISTICS TO OBTAIN 
INFORMATION ABOUT THE IONOSPHERES AND ATMOSPHERES OF JUPITER 
AND ITS SATELLITE 1O- ENTRANCE INTO AND EXIT TROH JUPITER AND 
10 OCCULTATION, PROVIDED CHANGES IN THE SIGNAL CHARACTERISTICS 
FROM WHICH ATMOSPHERIC TEMPERATURE. PRESSURE, AND ELECTRON 
DENSITY PROFILES COULD BE CALCULATED. TEMPERATURE AND PRESSURE 
PROFILES WERE LIMITED TO LEVELS ABOVE THE PRESSURE OF ONE EARTH 
ATMOSPHERE. SIGNAL OCCULTATION ALSO PROVIDED A DETERMINATION
 

OF THE PLANETARY DIAMETER.
 

------- PIONEER 11T MCDONAL-


INVESTIGATION NAME- COSMIC-RAY SPECTRA
 

NSSDC 1o- 73-019A-12 


PERSONNEL 
I - FVB. MCDONALD 

01 - K.G. MCCRACKEN 
01 - W.R. WEBBER 
01 - E.C. ROELOF 

01 - R.J. TEEGARDEN 
01 - J.H. TRAINOR 

BRIEF DESCRIPTION
 

INVESTIGATIVE PROGRAM
 

CODE SL/CO-OP
 

I NVESTIGATION DISCIPLINE(S)
PARTICLES AND FIELDS
 

COSMIC RAYS
 

NASA-GSFC
 
CSIRO
 
U OF NEW HAMPSHIRE
 
APPLIED PHYSICS LAB
 

NASA-GSFC
 
NASA-GSF(
 

THIS EXPERIMENT CONSISTED OF THREE 3-ELEMENT TELESCOPES,
 
ALL LOOKING NORMAL TO THE SPACECRAFT SPIN AXIS. A
 

BIDIRECTIONAL TELESCOPE MEASURED 20- TO T00-MEV/NUCLEON 

PARTICLES WITH 5 TO 10 PERCENT ENERGY RESOLUTION. ANOTHER 
TELESCOPE MEASURED 3- TO 22-MEV/NUCLEON PARTICLES WITH 5 
PERCENT RESOLUTION. THESE TWO TELESCOPES MEASURED PARTICLES 
WITH Z VALUES BETWEEN 1 AND S. THE THIRD TELESCOPE MEASURED 
50-KEV TO 1-REV ELECTRONS AND 50-KEV TO ZO-MEV PROTONS WITH 20 
PERCENT RESOLUTION. 

----- PIONEER 1, MUNCH
 

INVESTIGATION NAME- INFRARED RADIOMETER
 

NSSDC ID- 73-019A-08 INVESTIGATIVE PROGRAM
 
CODE SL
 

INVESTIGATION DISCIPLIHECS)
 

ASTRONOMY
 

PLANETARY ATMOSPHERES
 
PLANETOLOGY
 

BS 
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- - - - 

PERSONNEL ASSDC ID- 73-019A-l1 INVESTIGATIVE PROGRAM 
PI - G. MUNCH CALIF INST OF TECH CODE St 

01 - R.M. BOESE NASA-ARC 
o1 - S.. CHASE. JR. SANTA BARBARA RES CTR INVESTIGATION DISCIPLINE(S) 
01 - A.. INGERSOL CALIF INST OF TECH PARTICLES AND FIELDS 
01 - G. NEUGEBAUER CALIF INST OF TECH MAGNETOSPHERIC PHYSICS 
01 - L.M. TRAFTON U OF TEXAS. AUSTIN 

PERSONNEL 
BRIEF DESCRIPTION PI - J.A. VAN ALLEN U OF IOUA 

THE PIONEER 11 INFRARED RADIOMETER EXPERIMENT MEASURED 
THE JOVIAN THERMAL BALANCE. TEMPERATURE DISTRIBUTION IN THE BRIEF DESCRIPTION
 
OUTER ATMOSPHERE, GENERAL SURFACE COMPOSITION, INCLUDING THE THIS EXPERIMENT USES SEVEN MINIATURE GEIGER TUBES IN
 
OVERALL HYDROGEN-TO-HELIUM RATIO. AND PARK SIDE TEMPERATURE. THREE ARRAYS TO MEASURE PROTON AND ELECTRON FLUXES NEAR
 
THE INSTRUMENT CONSISTED OF A 7.62-CM (C-RN.) REFLECTING JUPITER. DETECTOR GROUPINGS ARE AS FOLLOWS -- () A 
CASSEGRAIN TELESCOPE WITH A 1-DEG BY 3-DES FIELD-OF-VIEW THAT THREE-ELEMENT (A. F AND C) DIFFERENTIALLY SHIELDED TELESCOPE. 
ILLUMINATES A PAIR OF 8-CHANNEL. THIN-FILM BIMETALLIC TUBE C IS SHIELDED OMHIDIRECTIONALLY AND IS USED FOR BACKGROUND 
THERMOPILES IH TWO BANDS OF THE IR SPECTRUM (14 TO 25 SUBTRACTION TO PROVIDE RATES SUCH AS A-C CELECTRONS OF 5 TO 21 
MICROMETERS AND 19 TO 56 MICROMETERS) TO MEASURE THE NE AND PROTONS OF 30 TO 77.5 HE)V AND 0-C (ELECTRONS OF 0.55 
IRRADIANCE. THE TWO-CHANNEL RADIOMETER WAS SIMILAR TO THOSE TO 21 HEW AND PROTONS OF 6.6 TO 77.5 MEV). (2) A THREE-ELEMENT 
FLOWN ON MARINER 6 AND 7. BUT WAS MORE ACCURATE AND HAD BETTER TRIANGULAR ARRAY, EACH. ELEMENT RESPONDING TO ELECTRONS ABOVE 31 
SPATIAL RESOLUTION. MEV AND PROTONS ABOVE 77.5 MEV, (3) A THIN-WINDOW TUBE (0) WITH 

A GOLD-PLATED ELBOW AS THE ENTRANCE APERTURE TO ADMIT SCATTERED 
PIONEER------- 11. SIMPSON -------------- ELECTRONS ABOVE 0.06 MEV WHILE DISCRIMINATING STRONGLY AGAINST 

PROTONS. FOR A DESCRIPTION OF THE SIMILAR EXPERIMENT ON 
INVESTIGATION NAME- CHARGED PARTICLE COMPOSITION PIONEER 10 SEE VAN ALLEN ET At, JGR. 79. 3395. 1974. EARLY 

RESULTS ARE GIVEN IN SCIENCE, 188, 459. 19?S. 
NSSDC ID- 73-O19A-02 INVESTIGATIVE PROGRAM 

CODE SL ------- PIONEER 11, WOLFE Z --

INVESTIGATION DISCIPLINE(S) INVESTIGATION NAME- PLASMA 
PARTICLES AND FIELDS 

COSMIC RAYS NSSDC ID- 73-019A-13 INVESTIGATIVE PROGRAM 

CODE SL/CO-OP 
PERSONNEL 

PI - J.A. SIMPSON U OF CHICAGO INVESTIGATION DISCIPLINE(S) 
01 - J.J. O'GALLAGHER U Of MARYLAND SPACE PLASMAS 
01 - A. TUZZOLIHO U OF CHICAGO PARTICLES AND FIELDS 

BRIEF DESCRIPTION PERSONNEL
 
THIS EXPERIMENT USED TWO TELESCOPES TO MEASURE THE PI - J.H. WOLFE NASA-ARC 

COMPOSITION AND ENERGY SPECTRA OF SOLAR (AND GALACTIC) OE - L.A. FRANK U OF IOWA 
PARTICLES ABOVE ABOUT 0.5 REVINUCLEON. THE MAIN TELESCOPE O - R. LUST MPI-HFADOUARTERS 
CONSISTED OF FIVE COLINEAR ELEMENTS (THREE SOLID STATE. ONE 01 - D.S. INTRILIGATOR U OF SOUTHERN CALIF 
CII. AND ONE SAPPHIRE CERENKOV) SURROUNDED BY A PLASTIC 0I - V.T. ZAVIENTSEFF NASA-ARC 
ANTICUICIDENCE SHIELD. THE TELESCOPE HAD A 6G-DEG FULL-ANGLE 01 - Z.A. SMITH NOAA-SEL 
ACCEPTANCE CONE WITH ITS AXIS APPROXIMATELY NORMAL TO THE 01 - F.L. SCARF TRW SYSTEMS GROUP 
SPACECRAFT SPIN AXIS PERMITTING S-SECTORED INFORMATION ON OR - H.R. COLLARD NASA-ARC 
PARTICLE ARRIVAL DIRECTION, FOUR ELEMENTS OF THE MAIN 01 - N. FELDMAN LOS ALAMOS SCI LAB 
TELESCOPE WERE PULSE-HEIGHT ANALYZED, AND LOU- AND HIGH-GAIN O - EDS. MCKIBEIN NASA-ARC 
MODES COULD BE SELECTED BY COMMAND TO PERMIT RESOLUTION OF THE 
ELEMENTS H THROUGH NI OR OF THE ELECTRONS AND-THE ISOTOPES OF N BRIEF DESCRIPTION 
AND HE AND LIGHT NUCLEI. A SELECTION-PRIORITY SCHEME WAS THE INSTRUMENT CONSISTED OF DUAL 90 BEG QUADRISPHERICAL 
INCLUDED TO PERMIT SAMPLING OF LESS ABUNDANT PARTICLE SPECIES ELECTROSTATIC ANALYZERS. ONE WITH 26 INDIVIDUAL PARTICLE 
UNDER NORMAL AND SOLAR-FLARE CONDITIONS, THE LOW-ENERGY OETECTORS AND THE OTHER WITH 5 CURRENT COLLECTORS. THE SYSTEM 
TELESCOPE WAS ESSENTIALLY A TWO-ELEMENT, SHIELDED, SOLID-STATE WAS CAPABLE OF MEASURING INCIDENT PLASMA DISTRIBUTION 
DETECTOR WITH A 70-DEG FULL-ANGLE ACCEPTANCE CONE. THE FIRST PARAMETERS OVER THE ENERGY RANGE OF 0.1 TO 18 KEY FOR PROTONS 
ELEMENT WAS PULSE-HEIGHT ANALYZED. AND DATA WERE RECORDED BY AND APPROXIMATELY 1-500 EN FOR ELEtTRONS. THE HIGH RESOLUTION 
SECTORS. ANALYZER WITH A QOUNTOUT Of 9 KEV/S PER KV APPLIED TO THE 

PLATES, HAD A MEAN PLATE RADIUS OF 9 CM AND SEPARATION OF 0.5 
PIONEER------- 11, SMITH --------------- CM THIS ANALYZER WAS USED TO MEASURE IONS ONLY AND HAD 26
 

CHANNELTROMS MOUNTED ON THE SEMICIRCULAR EXIT TO THE ANALYZER.
 
INVESTIGATION NAME- MAGNETIC FIELDS THE APERTURE POINTED THROUGH A RIDE SLIT IN THE BACK OF THE
 

SPACECRAFT HIGH-GAIN ANTENNA REFLECTOR AND POINTED ALONG THE 
NSSDC ID- 73-019A-1 INVESTIGATIVE PROGRAM SPIN AXIS TOWARD THE EARTH (AND THEREFORE THE SUN). THE EDGES 

CODE SL OF THE ANTENNA REFLECTOR LIMITED THE VIEWING OF THE INSTRUMENT 
TO 73 DEG WITH RESPECT TO THE SPIN AXIS- THE CHAINELTRONS 

INVESTIGATION DISCIPLINE(S) COVERED A RANGE OF PLUS OR MINUS 51 BEG. EACH CHANNELTRON NEAR 
FAGNETOSPHERIC PHYSICS THE CENTER COVERED 3 DEG AND APPROXIMATELY 8 DEG NEAR THE EDGES 
PLANETARY MAGNETIC FIELD OF THE ANALYZER. THE ANGULAR WIDTH PERPENDICULAR TO THE LONG 
PARTICLES AND FIELDS ANGULAR WIDTH WAS ABOUT 2 DEG. IN ONE HALF A SPIN PERIOD THE 

WHOLE CONE OF HALF ANGLE 51 DEG CENTERED ON THE SUN WAS SWEPT 
PERSONNEL OUT. A MEDIUM ENERGY ANALYZER WITH A MEAN RADIUS OF 12 CM AND 

PI - E.J. SMITH NASA-JPL A 1 CA PLATE SEPARATION (CONSTANT OF 6 KEVO PER KV APPLIED) 
01 - D.S. COLAURN NASA-ARC WAS USED TO DETECT BOTH IONS AND ELECTRONS. THE DETECTORS WERE 
01 - P. DYAL NASA-ARC FIVE FLAT-SURFACE CURRENT COLLECTORS. THE THREE CENTER 
01 - C.P. SOHETT U OF ARIZONA COLLECTORS EACH COVERED 15 DEG AND COVERED THE ANGULAR RANGE OF 
OS - P.J. COLEMAN. JR. U OF CALIF, LA PLUS OR MINUS 22.5 DEG FROM THE SPIN AXIS. THE TWO OUTSIDE 
01 - L. DAVIS. JR. CALIF INST OF TECH COLLECTORS HAD AN ANGULAR WIDTH OF 47.5 DEG AND WERE LOCATED AT 
01 - D.E. JONES BRIGHAM YOUNG U PLUS OR MINUS 46.25 DEG FROM THE CENTER OF THE ANALYZER. THERE 

WERE A VARIETY OF POSSIBLE OPERATING MODES FOR THE EXPERIPENT; 
BRIEF DESCRIPTION HOWEVER, THE PRINCIPAL MODE UTILIZED DURING THE ENCOUNTER PHASE 

THE AAGNETOMETER ON PIONEER 11 IS A TRIAXIAL HELIUM WAS ONE IN WHICH THE ANALYZER PLATE POTENTIAL WAS STEPPED -
MAGNETOMETER WITH SEVEN DYNAMIC RANGES, FROM PLUS OR MINUS 2.5 THROUGH ITS RANGE EVERY ONE-HALF REVOLUTION OF THE SPACECRAFT 
GAMMATO PLUS OR MINUS 10 GAUSS. THE LINEARITY IS 0.1 PERCENT, AND ALL CURRENT COLLECTORS OR CHANNELTRONS WERE READ OUT AT THE 
THE NOISE THRESHOLD IS 0.01 GAMMA INS FOR 0-1 HZ. THE ACCURACY PEAK FLUX ROLL ANGLE. THE HIGH AND MEDIUM RESOLUTION ANALYZERS 
15 0.5 PERCENT OF FULL SCALE RANGE. THE EXPERIMENTER HAS USED OPERATED INDEPENDENTLY SO A CROSS CHECK BETWEEN THESE ANALYZERS 
R71N COORDINATES IN HIS DATA ANALYSIS- IN THIS SYSTEM. A (OR X) WAS POSSIBLE. THE DYNAMIC RANGE FOR TEE PARTICLE FLUXES WAS 
IS RADIALLY OUTWARD FROM THE SUN. T (OR Y) IS PARALLEL TO THE FROM 1.OE.2 TO S.OE+9/SO CM-S AND THE PROTON TEMPERATURE DOWN 
SUN'S EQUATORIAL PLANE AND HAS ITS DIRECTION GIVEN BY THE CROSS TO ?.OE,3 DEG K COULD BE ASCERTAINED. 
PRODUCT OF THE SUN'S SPIN VECTOR INTO THE RADIAL DIRECTION
 
(I.E., INTO A) AND N (OR Z) COMPLETES THE RIGHT HANDED **********PIONEER VENUS* *****
 
ORTHOGONAL SYSTEM (POSITIVE NORTHWARD). A DETAILED INSTRUMENT
 
DESCRIPTION RAY BE FOUND IN SMITH ET AL. IEEE TRANS. ON
 
MAGNETICS, VOL. M-11, P 962, JULY 1975. SPACECRAFT COMMON NAME- PIONEER VENUS I
 

ALTERNATE NAMES- PIONEER VENUS 1978 ORBIT. 10911
 
PIONEER------- 11,. VAN ALLEN-- ------------- PIONEER VENUS ORBITER
 

INVESTIGATION NAME- JOVIAN CHARGED PARTICLES 
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NSSDC 1D- 78-S-A-..... 	 PIONEER VENUS 1. DONAHUE -----------------------------


LAUNCH DATE- CSIZO/78 WEIGHT- 517- KG INVESTIGATION NAME- PARTICIPATING THEORIST DONAHUE 
LAUNCH SITE- CAPE CANAVERAL, UNITED STATES 
LAUNCH VEHICLE- ATLAS-CENT NSSDC ID- 78-OSIA-04 INVESTIGATIVE PROGRAM 

CODE SL 
SPONSORING COUuTRY/AGENCY 

UNITED STATES NASA-OSS 	 INVESTIGATION DISCIPLINE(S)
 
All ONOMY 
IONOSPHERE
 

PLANNED FINAL ORBIT PARAMETERS 

PLANETARY ATMOSPHERES
EPOCH DATE- 12/04178
ORBIT TYPE- VEHIUSCENTRIC 


105. DEG
INCLINATION-
ORBIT PERIOD- 1440. PIN 


PERIAPSIS- 200. KM ALT APOAPSIS- 66614. KM ALT PERSONNEL
 

P1 - T.M. DONAHUE U OF MICHIGAN

pERSONNEL
 

MG - F.D. 0CHENDORFER 	 NASA HEADQUARTERS BRIEF DESCRIPTION
 
SC - R.E. MURPHY NASA HEADQUARTERS THIS EXPERIMENT COMBINES RESULTS OBTAINED FROM 111 
PM - C.F. HALL NASA-ARC ORBITER MISSION WITH RESULTS FROM THE MULTIPROBE MISSION TO 
PS - L. COLIN NASA-ARC OBTAIN A UNIFIED PICTURE OF THE ATMOSPHERIC AND IONOSPHERIC 

CHEMISTRY AND TRANSPORT PROCESSES OCCURING IN THE ATMOSPHERE OF
 
BRIEF DESCRIPTION VENUS.
 

PIONEER VENUS I CS THE FIRST OF TWO KISSIONS TO CONDUCT A 
COMPREHENSIVE INVESTIGATION OF VENUS' ATMOSPHERE. THE ------- PIONEER VENUS 1- EVANS -----------
SPACECRAFT IS A SOLAR-POWERED CYLINDER ABOUT 250 CM IN DIAMETER

X I B Z E
 
WHOSE SPIN A S IS SPIN-STA ILI D PERPENDICULAR TO THE INVESTI4ATIO'CNAME- TRANSIENT GAMmA-RAY SOURCES
 
ECLIPTIC PLANE. A HIGH-GAIN ANTENNA IS MECHANICALLY DESPUN TO 
REMAIN FOCUSED ON THE EARTH. THE INSTRUMENTS ARE MOUNTED ON A NSSDC IO- 78-01A-OS INVESTIGATIVE PROGRAM 
SHELF WITHIN THE SPACECRAFT EXCEPT FOR A MAGNETOMETER MOUNTED CODE SL 
AT THE END OF A BOOM TO INSURE AGAINST MAGNETIC INTERFERENCE 
FROM THE SPACECRAFT. PIONEER VENUS 1 IS TO MEASURE THE INVESTIGATION DISCIPLINE(S)
DETAILED STRUCTURE OF VENUS' UPPER ATMOSPHERE AND IONOSPHERE. GAMMA-RAY ASTRONOMY 
INVESTIGATE THE INTERACTION OF THE SOLAR RIND WITH VENUS' 
IONOSPHERE AND THE MAGNETIC FIELD IN THE VICINITY OF THE PERSONNEL 
PLANET. DETERMINE THE CHARACTERISTICS OF THE ATMOSPHERE AND PC - W-D. EVANS LOS ALAMOS SCI LAB 
SURFACE OF VENUS ON A PLANETARY, SCALE, DETERMINE THE PLANET'S 01 - J.P. CONNER LOS ALAMOS SCI LAB 
GRAVITATIONAL FIELD HARMONICS FROM PERTURBATIONS OF THE 01 - P.R. HIGBIE LOS ALAMOS SCI LAS 
SPACECRAFT ORBIT, AND DETECT GAMMA-RAY BURSTS. ALL EXPERIMENTS 01 - R.W. KLEBESADEL LOS ALAMOS SCI LAB 
ARE FUNCTIONAL AND THE SCHEDULED DATE FOR THE INSERTION OF THE 01 - R.A. OLSON LOS ALAMOS SCI LAB 
SPACECRAFT INTO A HIGHLY ELLIPTICAL ORBIT AROUND VENUS IS 01 - I.0. STRONG LOS ALAMOS SCI LAB 
DECEMBER 1971. 01 - R.E. SPALDING SANDIA LABORATORIES 

PIONEER-------VENUS 1, BRACE--------------------------------- BRIEF DESCRIPTION
 

AN OMNIDIRECTIO1AL GAMMA-RAY DETECTOR EMPLOYING TWO 
INVESTIGATION NAME- LANGHIR PROBE PHOSVICH SCINTILLATION SPECTROMETERS SENSITIVE TO PROTONS FROM 

0.2 TO 2.0 REV ARE USED WITH LOGIC CIRCUITRY TO DETECT THE 
NISDC ID- 78-051A-01 INVESTIGATIVE PROGRAM BEGINNING OF A GAMMA EVENT AND TO INITIATE A PERIOD OF RAPID 

CODE SLUCO-OP DATA COLLECTION. DATA IS STORED IN A MEMORY UNIT FOR 
SUBSEQUENT TRANSHISSION TO EARTH. CONFIRMATION THAT A TRUE 

INVESTIGATION DISCIPLINE(S) GAMMA EVENT HAS OCCURED IS OBTAINED BY COMPARISON WITH RESULTS 

PLANETARY ATMOSPHERES FROM OTHER EXPERIMENTS IN EARTH SATELLITES. THIS EXPERIMENT 
PLANETARY 	IONOSPHERES PROVIDES THE LONG BASELINE TIME CORRELATIONS NECESSARY FOR
 

CALCULATING ACCURATE SOURCE LOCATIONS.
 
PERSONNEL
 

HASA-GSFC PIONEER VENUS 1. 

O - M.8- MCELROY HARVARD U
 
01 - A. PEDERSEN ESA-ESTEC INVESTIGATION NAME- CLOUD PHOTOPOLARIHETER
 
01 - A.F. NAGY U OF MICHIGAN
 
01 - T.M. DONAHUE U OF MICHIGAN NSIC ID- 78-051A-06 INVESTIGATIVE PROGRAR
 

CODE SL
 

P1 - L.H. BRACE 	 P------ HANSEN ----------

BRIEF DESCRIPTION
 
THIS EXPERIMENT CONSISTS OF A PAIR OF CYCLINDRICAL INVESTIGATION DISCIPLINE(S)
 

LANGhUIR PROBES OF THE TYPE BEING USED ON AE. TWO PROBES ARE PLANETARY ATMOSPHERES
 
REQUIRED. SO THAT ONE IS ALWAYS OUT OF THE WAKE OF THE
 
SPACECRAFT. IN FLIGHT ANALYSIS. 56 MEASUREMENTS TAKEN AT A PERSONNEL
 
RATE OF ONE PER SECOND PROVIDE HIGH SPATIAL RESOLUTION FOR THE PI - J.E. HANSEN NASA-IS
 
MEASUREMENTS OF HE AND TE. THE RESULTS OF THESE HIGH 01 - P.H. STONE MASS IST OF TECH
 
RESOLUTION MEASUREMENTS ARE USED BOTH TO STUDY THE UPPER 01 - A.A. LACIS HASA-GISS
 
ATMOSPHERE AND IONOSPHERE AHD TO INVESTIGATE THE INTERACTION OF 01 - D.L. COFFEEN NASA-GISS
 
THE SOLAR WIND WITH THE VENUSIAN IONOSPHERE. THIS EXPERIMENT 01 - L_ TRAVIS NASA-GISS
 
PROVIDES MEASUREMENTS OVER THE WHOLE REGION TRAVERSED BY THE 
ORBITER. COVERING A LARGE RANGE OF SOLAR ASPECT ANGLES. TO BRIEF DESCRIPTION 
YIELD A MORE COMPLETE CONFIGURATION OF THE PHYSICAL PROPERTIES THIS EXPERIMENT USES A SIMPLIFIED VERSION OF THE IMAGING 
Of THE IONOPAUSE REGION. 	 PHOTOPOLARIMETER FLOWN ON PIONEER 10 AND 11 TO PROVIDE 

LOW-RESOLUTION, FOUR-COLOR MAPS OF THE VENUSIAN CLOUD COVER 
-------VENUS 1, ------------- WITH A HIGH-RESOLUTION IMAGING CAPABILITY NEAR APOCENTER. THEPIONEER CROFT 


PRINCIPAL OBJECTIVE OF THIS INVESTIGATION IS TO DETERMINE THE
 
INVESTIGATION NAME- RADIO SCIENCE TEAM PROPERTIES OF THE CLOUDS AND HAZE, INCLUDING THE VERTICAL AND 

HORIZONTAL DISTRIBUTION OF THE PARTICLES, CLOUD PARTICLE SIZE 
NSSDC IO- 78-E51A-JI IFVESTIGATIVE PROGRAM AND REFRACTIVE INDEX, THE CLOUD-TOP HEIGHT, AND THE NUMBER 

CODE SL 	 DENSITY OF PARTICLES.
 

INVESTIGATION DISCIPLINE(S) ------- PIONEER VENUS 1, KNUDSEN-
GEODESY AND CARTOGRAPHY 
PLANETARY IONOSPHERES INVESTIGAION NAME- RETARDING POTENTIAL ANALYZER 

PLANETARY ATMOSPHERES
 
SSDC ID- 79-051A-07 INVESTIGATIVE PROGRAM 

PERSONNEL CODE SL/CO-OP
 
TL - T.A. CROFT SRI INTERNATIONAL
 
TM - G.M. KEATING HASA-LARC INVESTIGATION DISCIPLINE(S)
 
IN - A.J. KLIORE NASA-JPL PLANETARY ATMOSPHERES
 
TM - R. PHILLIPS NASA-JPL PLANETARY IONOSPHERES
 
EN - I.I. SHAPIRO MASS INST OF TECH 
TM - R. woo NASA-JPL PERSONNEL 

PI - W.C. KNUDSEN LOCKHEED PALO ALTO 
BRIEF DESCRIPTION 01 - K. SPENNER INST FUR PHYS WELTRAUM 

THE RADIO SCIENCE TEA HAS THE RESPONSIBILITY FOR 01 - R.C. WHITTEN NASA-ARC 
PLANNING. COORDINATING. AN RECOMMENDING SCIENTIFIC USES Of 
RADIO SIGNALS. EXECUTING APPROVED EXPERIMENTS, AND CONDUCTING 
THE DATA ANALYSI REQUIREB. MAJOR FIELDS OF INTEREST INCLUDE 
THE GRAVITY FIELD OF VENUS. VERTICAL STRUCTURE OF THE DAYTIME 
AND NIGHTTIME IONOSPHERES. NEUTRAL ATMOSPHERE TEMPERATURE. 
PRESSURE AND DENSITY. HORIZONTAL GRADIENTS OF ATMOSPHERIC 
PROPERTIES. AND SMALL SCALE TURBULENCE IN THE ATMOSPHERE. 

ORIGINAL PAGE IS 
OF POOR QUALIT 



BRIEF DESCRIPTION NSSDC ID- 78-051A-11 INVESTIGATIVE PROGRAR 

THIS INVESTIGATION USES A LANGMUIR PROBE, RETARDING CODE SL 

POTENTIAL ANALYZER. DESIGNED TO MEASURE ELECTRON CONCENTRATION 
AND TEMPERATURE. MAJOR ION CONCENTRATIONS AND TEMPERATURES. ION INVESTIGATION DISCIPLINE(S) 
DRIFT VELOCITIES. AND THE ENERGY DISTRIBUTION FUNCTION OF AERONOMY 
AMBIENT PHOTOELECTRONS. IT IS AN ADAPTATION OF THE INSTRUMENT PLANETARY ATMOSPHERES
 

FLOUN ON THE GERMAN AEROS SATELLITE IN 1972. EITHER ONE Of TWO
 

SENSOR HEADS MAY BE USED. EACH CONSISTING OF A MULTIGNID CUP PERSONNEL
 
AND ELECTROMETER WHICH CAN OPERATE IN ELECTRON. ION. OR PC - H.8- NIEHANN NASA-GSFC
 

PHOTOELECTRON NODES. INITIATED BY SPACECRAFT ROLL PULSES- THE 01 - O.R. CARIGNAN U OF MICHIGAN
 
MEASUREMENTS TAKEN WHEN THE SENSOR AXIS IS CLOSEST TO THE 01 - R.E. HARTL NASA-GSFC
 

PLASMA FLOW VELOCITY VECTOR ARE TRANSMITTED. THE AIMS OF THE '01 - N.. SPENCER NASA-GSFC
 
INVESTIGATION ARE TO IMPROVE KNOWLEDGE OF THE IMPORTANT IONIC
 
REACTIONS IN THE VENUSIAN IONOSPHERE, TO STUDY THE PLASMA BRIEF DESCRIPTION
 
TRANSPORT PROCESSES TO DETERMINE IF VENUS HAS A POLAR WIND. TO THE EXPERIMENT USES A QUADRUPOLE MASS SPECTROMETER WITH
 

STUDY THE PROCESSES AT THE SOLAR WIND-IONOSPHERE BOUNDARY, AND THREE ION SOURCE OPERATING MODES AND THREE MASS SCANNING NODE'.
 

TO STUDY SIMILAR AIMS CONCERNING THE AMBIENT ELECTRON THE ION SOURCE CAN BE OPERATED ALTERNATELY IN OPEN AND CLOSED
 
POPULATION. CONFIGURATONS TO INCREASE ACCURACY. AN ADAPTIVE MASS SCAN IS
 

USED TO REDUCE THE BIT RATE REQUIRED FOR A GIVEN INFORMATION
 
PIONEER------- VENUS N. MASURSKY ------------------------------ RETURN RATE. THE RESOLUTION IS 1.E-4 FOR ADJACENT MASSES, AND
 

THE MASS RANGE IS I TO 45 U- VERTICAL AND HORIZONTAL DENSITY
 
INVESTIGATION NAME- PARTICIPATING THEORIST MASURSKY VARIATIONS OF THE MAJOR NEUTRAL CONSTITUENTS OF THE UPPER
 

ATMOSPHERE OF VENUS ARE DETECTED AND MEASURED TO DEFINE THE
 
NSSDC ID- 78-OSIA-0N INVESTIGATIVE PROGRAM DYNAMIC. CHEMICAL. FND THERMAL STATES OF THE UPPER ATMOSPHERE.
 

CODE SL IMPORTANT CONSTITUENTS TO BE MEASURED ARE HE. 0. 0(2). CO.
 
CO(?) AND/OR N(2), AND A. IT MAY ALSO BE POSSIBLE TO STUDY H.
 

INVESTIGATION DISCIPLINE(S) D AND/OR H(2). C. AND NO.
 
GEODESY 'AND CARTOGRAPHY
 
PLANETOLOGY ------- PIONEER VENUS 1. PETTENG1LL- --------

-
PERSONNEL INVESTIGATION NAME RADAR ALTIMETER 

PI - H. MASURSCY US GEOLOGICAL SURVEY, 
NSSOC 10- 78-S01A-02 INVESTIGATIVE PROGRAM 

BRIEF DESCRIPTION CODE SL 

SURFACE PROFILE, ROUGHNESS. AND ELECTRICAL PROPERTIES 
DATA FROM THE PIONEER VENUS RADAR ALTIMETER ARE ANALYZED IN INVESTIGATZON DISCIPLINE(S) 
CONJUNCTION WITH SPACECRAFT-DERIVED GRAVITY INFORMATION AND GEODESY AND CARTOGRAPHY 

EARTH-BASED RADAR BACKSCATTER DATA TO PRODUCE A SERIES OF PLANETOLOGY 
CARTOGRAPHIC AND GEOLOGIC MAPS. THE INITIAL MAPS INCLUDE 

GEOMETRIC ARRAYS OF RADAR PROFILES AND TOPOGRAPHIC CONTOUR PERSONNEL 
DATA. THESE ARE THEN UTILIZED TO PRODUCE A SHADED RELIEF PI - G. PETTENGILL MASS INST OF TEEH 

CARTOGRAPHIC MAP, SCALE 1 TO 25 MILLION. WITH SUPERIMPOSED O - W.E. BROWN, JR. NASA-JPL 

CONTOUR INFORMATION. PRELIMINARY VENUSIAN GEOLOGIC 01 - U.N. KAULA U OF CALIF. LA 

INFORMATION. INFERRED FROM ALL AVAILABLE SPACECRAFT AND 01 - D.H. STAELIN MASS INST OF TECH 
EARTH-BASED RADAR DATA SOURCES. WILL SUBSEQUENTLY BE ADDED TO 

THE CARTOGRAPHIC MAP BASE TO PRODUCE GEOLOGIC MAPS. IT IS BRIEF DESCRIPTION 

ANTICIPATED THAT ONE TO THREE LARGER SCALE (1 TO 5 MILLION) A RADAR ALTIMETER IS USED TO OBTAIN INFORMATION ON THE 
CARTOGRAPHIC AND GEOLOGIC MAPS OF SCIENTIFICALLY INTERESTING ORBITER ALTITUDE. PLANETARY SURFACE 'TEMPERATURE. AND RADAR 
VENUS SURFACE FEATURES ALSO VILL BE PRODUCED. SCATTERING PROPERTIES IN ORDER TO INFER THE SURFACE TOPOGRAPHY. 

GEOLOGY. AND THE THERMAL AND MECHANICAL PROPERTIES OF THE 
PIONEER-P----- VENUS 1, MCGILL --------------- ....------------- I NTERIOR OF VENUS. THE WEIGHT OF THE INSTRUMENT IS 9.0 KG (20 

LB), AND THE POWER CONSUMPTION IS 25 W. 
INVESTIGATION NAME- PARTICIPATING THEORIST MCGILL 

...--- PIONEER VENUS 1, RUSSELL ----------
NSsaC ID- 78-OSIA-09 INVESTIGATIVE PROGRAM 

CODE St INVESTIGATION NAME- TRIAXIAL FLUXATE MAGNETOMETER 

INVESTIGATION DISCIPLINE(S) NSSDC ID- 76-OSA-12 INVESTIGATIVE PROGRAM 

PLANETOLOGY CODE SL 

PERSONNEL INVESTIGATION DISCIPLIIE(S)
 
PI - G.E. MCGILL U Of MASSACHUSETTS MAGNETOSPHERIC PHYSICS
 

PARTICLES AND FIELDS
 
BRIEF DESCRIPTION
 

INVESTIGATIONS OF THE TOPOGRAPHY AND GEOLOGY OF VENUS ARE PERSONNEL 
UNDERTAKEN TO ASSURE CORRECT RECOGNITION OF TOPOGRAPHIC AND PI - C.T. RUSSELL U OF CALIF. LA 
MATERIAL CHARACTERISTICS OF THE PLANET AND TO ARRIVE AT THE 01 - P.. COLEMAN, JR. U OF CALIF. LA 
GEOLOGICAL AND GEOPHYSICAL INTERPRETATION OF THESE 01 - F.V. CORONITI U OF CALIF. LA 
CHARACTERISTICS. 01 - C.F. KENNEL U OF CALIF. LA 

01 - R.L. NECPHERRON U OF CALIF. LA 
PIONEER------- VENUS 1, NAGY- ----------------------------------- 01 G.L. SISCOE U OF CALIF, LA 

INVESTIGATION NAME- PARTICIPATING THEORIST NAGY BRIEF 	DESCRIPTION 
THIS EXPERIMENT USES A TRIAXIAL FLUXGATE MAGNETOMETER 

NSSbE ID- 78-051A-10 INVESTIGATIVE PROGRAM WITH TWO RING CORE SENSORS AT THE END Or A MAGRETOMETER BOOM
 
CODE SL AND ONE RING CORE SENSOR, AT 45 DEG TO THE SPIN AXIS, HALFWAY
 

DOWN THE BOOM. THE DRIVE AND ELECTRONICS DESIGN HAS BEEN USED
 
INVESTIGATION DISCIPLINE(S) OH THE APOLLO 15 AND 1 SUBSATELLITES. THE OBJECTIVES ARE TO 

AERONOMY DETERMINE ANY PLANETARY AND REMANENT MAGNETIC FIELDS, TO DEDUCE 
PLANETARY IONOSPHERES THE LOCATION AND STRENGTH OF IONOSPHERIC CURRENT SYSTEM. TO 
PLANETARY ATMOSPHERES DETERMINE THE ENERGY AND MASS BALANCE IN THE UPPER ATMOSPHERE 

OF VENUS. TO DETERMINE TIE NATURE OF THE SOLAR WIND INTERACTION 
PERSONNEL WITH VENUS, AND TO STUDY THE NEAR-WAKE REGION OF VENUS AND THE 

P1 - A.F. NAGY U OF MICHIGAN STRUCTURE OF THE VENETIAN BOW SHOCK. INTERPLANETARY OBJECTIVES 
ARE TO DETERMINE THE PERTURBATION OF THE NEAR-PLANET REGION BY 

BRIEF DESCRIPTION VENUS AND TO COMPARE THE PROPERTIES OF THE AVERAGE FIELD AT 0.7 

INVEETIGATIONS OF THE IONOSPHERE OF VENUS ARE OPTIMIZED AND 1,0 AU. THE INSTRUMENT IS INTENDED TO, IN THE WORST CASE 
BY EXTENDING CURRENT MODELS AND FORMULATING A MISSION PLAN BEST OF LOQ-BIT AND LOW-SAMPLE RATES, MEASURELONE VECTOR PER 52 S_ 
SUITED TO ADDRESS TOPICS INCLUDING THE PHYSICS OF 'THE SOLAR WHILE IN VENUS ORBIT. WHEN THE SPACECRAFT IS COASTING THROUGH 
WIND-IONOSPHERE INTERACTION, ENERGETICS OF THE UPPER THE INTERPLANETARY REGION IN THE APOAPSIS MODE, THE SAMPLE RATE 
ATMDSPHERE. ION CHEMISTRY. AND THE PROCESSES RESPONSIBLE FOR IS PLANNED TO BE ONE VECTOR PER 8 SEC. WHILE THE SPACECRAFT IS 
THE GENERAL STRUCTURE OF THE IONOSPHERE. INCLUDING MECHANISMS PASSING THROUGH THE VENUSIAN IONOSPHERE IN THE PERIAPSIS MODE. 
RESPONSIBLE FOR THE MAINTENANCE OF THE NIGHTTIME IONOSPHERE. THE SAMPLE RATE IS PLANNED TO BE FOUR VECTORS PER S. 

PIONEER------- VENUS 1, NIEMAN ----------------------------- ---- PIONEER VENUS 1, SCARF ------------------------------

INVESTIGATION NAME- NEUTRAL PARTICLE MASS SPECTROMETER INVESTIGATION NAME- ELECTRIC FIELD DETECTOR 

8I
 



NSSDC ID- 79=-SIA-13 INVESTIGATIVE PROGRAM 
CODE SL 

INVESTIGATION DISCIPLINE(S) 

PARTICLES AND FIELDS
 
SPACE PLASMAS 


PERSONNEL 

PI - F.L. SCARF TRW SYSTEMS GROUP 
01 - I.M. GREEN TRW SYSTEMS GROUP 

BRIEF DESCRIPTION 

THIS EXPERIMENT CONSISTS OF A MODIFIED VERSION OF THE 
PIONEER 8 AND PIONEER 9 EXPERIMENTS TO MEASURE THE ELECTRIC
 
FIELD COMPONENTS IN FOUR 30 PERCENT NARROW BAND CHANNELS 

CENTERED AT 13a, 733. 7353. AND 30,000 HZ. THE AIMS OF THE
 
ENVESTIGATION ARE TO PERFORM THE FIRST ANALYSIS Or VLF ELECTRIC 

FIELDS AT VENUS TO ELUCIDATE THE PLASMA INTERACTIONS BETWEEN
 
THE SOLAR WIND AND THE IONOSPHERIC OR EXOSPHERIC PLASMA. THE 


ROLE OF PLASMA INSTABILITIES IN MODIFYING THE HEATFLUX FROM THE 

SOLAR WIND AND IN THERFALIZING NEWLY BORN IONS FROM VENUS ARE
 

ALSO STUDIED. A SELF-CONTAINED BALANCED V-TYPE ANTENNA WITH A 


OIFFERENTIAL PREAMPLIFIER IS EMPLOYED TO MAKE THE MEASUREMENTS. 

AT THE 512-BIT-PER'S SATELLITE MODE. ONE FREQUENCY SCAN PER S 

IS OBTAINED.
 

PIONEER-------VENUS 1, SCHUBERT ------------------------------


INVESTIGATION NAME-	 PARTICIPATING THEORIST SCHUBERT 

NSSDC ID- 78-051A-14 INVESTIGATIVE PROGRAM 
CODE SL 

INVESTIGATION DISCIPLINE(S) 

IONOSPHERES
 
MAGNETOSPHERIC PHYSICS 

PLANETARY ATMOSPHERES 

PLANETOLOGY 


PERSONNEL 
P1 - G. SCHUBERT U OF CALIF. LA 

BRIEF DESCRIPTION 

MEASUREMENTS OF PLASMA TEMPERATdRES. MAGNETIC FIELDS, 
COMPOSITION, AND OYHR DATA ARE USED TO DEVELOP AND TEST 
THEORIES OF ATMOSPHERIC CIRCULATION AND SOLAR IND-IOOSPHERE 

INTERACTIONS. II TRE CASE Or THE TOPOGRAPHY AND GRAVITY, THE 
DATA (ALTIMETRY AND TRACKING) ARE USED BOTH IN DESCRIPTIVE 
FASHION. TO SIMPLY CHARACTERIZE THE SURFACE OF VENUS AND ITS 
GRAVIATIONAL FIELD. AND IN A MORE QUANTITATIVE UAY TO MODEL 
THE INTERNAL STRUCTURE Of THE PLANET.
 

PIONEER-------VENUS 1. STEWART -------------------------------

INVESTIGATION NAME-	 PROGRAPMABLE ULTRAVIOLET SPECTROMETER 

NSSAC ID- 78-OSIA-IS INVESTIGATIVE PROGRAM 
CODE SL 

INVESTIGATION DISCIPLINE(S) 


PLANETARY ATMOSPHERES 

AERONOMY 


IONOSPHERES 


PERSONNEL 
PI - A.I. STEWART U OF COLORADO 

01 - C.A. BARTH U OF COLORADO 
01 - C.W. HORD 	 U OF COLORADO 

01 - G.E. THOMAS 	 U OF COLORADO 
01 - 0. ANDERSON U OF COLORADO 

BRIEF DESCRIPTION 
THIS INVESTIGATION USES A 125-MM CASSEGRAIN TELESCOPE ON 


A 125-MM EBERT-FASTIE SPECTROMETER WITH A PROGRAMMABLE GRATING 

DRIVE. AIRGLOW, SCATTERED SUNLIGHT, AND HYDROGEN LYMAN ALPHA 

EMISSIONS ARE DETECTED IN THE THERMOSPHERE, MESOSPHERE, AND 

EXOSPHERE OF VENUS. THESE MEASUREMENTS ARE USED TO ESTABLISH 


AND MAP THE COMPOSITION, TEMPERATURE. AND PHOTOCHEMISTRY OF THE 

THERMOSPHERE AND IONOSPHERE. TO DETERMINE THE PRESSURE AT AND 


ABOVE THE VISIBLE CLOUD TOPS, AND TO ESTABLISH THE DISTRIBUTION 


AND ESCAPE RATE OF ATOMIC HYDROGEN. THE INSTRUMENT OPERATES IN.
 
THE 1100-3 00 *****A REG**** **** 

THE 1100-340D A REGION. 

------- 1. ----------PIONEER VENUS TAYLOR 

INVESTIGATION NAME-	 RADIOMETRIC TEMPERATURE-SOUNDING 


EXPERIMENT
 

NSSDC ID- 78-C51A-16 INVESTIGATIVE PROGRAM
 
CODE SL/CO-OP 


INVESTIGATION DISCIPLINE(S) 

PLANETARY ATMOSPHERES
 
AERONOMY 


PERSONNEL 

PI - F. TAYLOR HASA-JPL 

01 - H.H. AUMANN NASA-JPL 
01 - M-T. CHANINE 	 NASA-JPL 

01 - C-9. ARMER NASA-JPL 
01 - J.V. MARTONCRO NASA-JPL 

01 - A.P. INGER5OL CALIF INST OF TECH 
01 - J.T. HOUGHTON OXFORD U 

01 - G.D. PESKEYT CLARENDON LAB 

01 
01 

01 
01 

- C.D. RODGERS 
- E.J. WILLIAMSON 

- RE. DICKINSON 
- J.C. GILLE 

OXFORD U 
CLARENDON LAB 

MATL CTR 
NAIL CID 

FOR ATHOS 
FOR ATNOS 

RES 
RES 

BRIEF DESCRIPTION 

TIS INVESTIGATION USES AN 8-CHANNEL RADIOMETER FOR 
VERTICAL TEMPERATURE SOUNDING OF THE ATMOSPHERE FROM THE CLOUD 
TOPS (60 AM) TO 150 KM AND FOR INVESTIGATIONS OF CLOUD 
MORPHOLOGY. INCLUDING THE IDENTIFICATION OF POSSIBLE MULTIPLE 
LAYERS AND WATER VAPOR MAPPING. THE INSTRUMENT IS BASED ON THE 
SELECTIVE CHOPPER RADIOMETER AND THE PRESSURE MODULATOR
 

RADIOMETER DESIGNS FLOWN ON NIMBUS SATELLITES.
 

------- PIONEER VENUS 1, TAYLOR, JR -


INVtSTIGATION NAME-	 ION MASS SPECTROMETER 

NSSDC ID- 78-051A-17 INVESTIGATIVE PROGRAM
 
CODE SL
 

INVESTIGATION DISCIPLINE(S)
 
PLANETARY IONOSPHERES
 
PLANETARY ATMOSPHERES
 

PERSONNEL
 

PI - H.A. TAYLOR, JR_ NASA-GSFC
 

01 - S.J. BAUER 	 NASA-GSFC 
01 - R.E. HARTLE 	 NASA-GSFC 
00 - N.C., BRINTON 	 NASA-GSFC 

01 - J.A. HERMAN 	 NASA-GSFC 
OR - T.M. DONAHUE 	 U OF MICHIGAN 

01 - P.A. CLOUTIER 	 RICE U 
01 - F.C. NICKEL 	 RICE U 

BRIEF DESCRIPTION 

THE COMPOSITION AND CONCENTRATION OF THERMAL POSITIVE 

IONS IN THE IONOSPHERE Of VENUS ARE DETERMINED AND INTERPRETED 
IN TERMS OF VERTICAL AND HORIZONTAL COMPONENTS. THE INSTRUMENT 
USED IS A BENNETT RADIO-FREQUENCY MASS SPECTROMETER BASED ON 
THE DESIGN OF THOSE fLOWN ON 060 AND ATMOSPHERIC EXPLORER 

SATELLITES. A MASS RANGE OF 1 TO 60 U IS COVERED WITH A
 
VARIETY OF AUTOMATIC SCAN-SEARCH MODES AVAILABLE.
 

----- PIONEER VENUS I, WOLFE
 

INVESTIGATION NAME-	 SOLAR WIND PLASMA DETECTOR 

NSSDC 10- 78-aSIA-18 INVESTIGATIVE PROGRAM 
CODE SL 

INVESTIGATION DISCIPLINE(S)
 

SPACE PLASMAS
 

PARTICLES AND FIELDS
 

PERSONNEL 
P1 - J.H. WOLFE NASA-ARC 
01 - A. BARNES NASA-ARC 
01 - H.R. COLLARD NASA-ARC 
01 - D.E. MCKIBBIN NASA-ARC 

01 - J.D. MIHALOV NASA-ARC 
01 - R.C. WHITTEN 	 NASA-ARC 

01 - D.S. INTRILIGATOR U OF SOUTHERN CALIF 

BRIEF DESCRIPTION 
THE INSTRUMENT FOR THIS EXPERIMENT IS A GUABRISPHERICAL 

ELECTROSTATIC ANALYZER (DETECTOR 8 OF THE PIONEERS 10-11 PLASMA 
INSTRUMENT), WITH FIVE CURRENT COLLECTORS AND ELECTROMETERS. 

THE ENERGY/CHARGE RANGE IS 50-8000 (IONS) IN 32 STEPS AND 1-500 
(ELECTRONS) IN 16 STEPS. THE ANGULAR RANGE COVERED IS PLUS OR 
MINUS 85 DEG ELEVATION BY 360 DEG AZIMUTH. AND THE DETECTOR 
FIELD OF VIEW IS 15 DEG TIMES 2S DEG OR 15 DEG TIMES 45 DEG. 
DEPENDING ON POSITION. THE LOGIC DESIGN IS ESSENTIALLY THAT
 
USED ON PIONEER S AND 9. THE OBJECTIVES ARE TO MEASURE SOLAR
 
WIND CONDITIONS OUTSIDE THE VENETIAN BOW SHOCK, INSIDE THE
 
MAGNETOSHEATI FLOW FIELD, AND TO STUDY THE IONOPAUSE STRUCTURE.
 
SOLAR WIND MEASUREMENTS ARE MADE DURING THE TRANSIT TO VENUS,
 

PARTICULARLY TO STUDY MACROSCALE PROBLEMS AND TO DETERMINE
 
AVERAGE GRADIENTS. THE NEAR-PLANET WAKE REGION IS ALSO
 

AVAILABLE FOR STUDY.
 

****************** pIONEER VENUS * *********
 
... INE EU
 

SPACECRAFT COMMON NRE- PIONEER VENUS 2 

ALTERNATE NAMES- PIONEER VENUS 1978
 

ASSDC ID- 78-078A
 

LAUNCH DATE- 08/?8/78 	 WEIGHT- 380. KG
 
LAUNCH SITE- CAPE CANAVERAL. UNITED STATES 
LAUNCH VEHICLE-ATLAS 

SPONSORING COUNTRYIAGENCY 
UNITED STATES NASA-OSS 

INITIAL ORIT PARAMETERS
 

ORBIT TYPE- VENUS PROBE
 

OF pOOR QUALITY
 



PERSONNEL 
MG - F.D. KOCHENDORFER NASA HEADQUARTERS 

SC - R.E. MURPHY NASA HEADQUARTERS 
PM - C.F. HALL tASA-ARC 
PS - L, COLIN NASA-ARC 

BRIEF DESCRIPTION
 
THIS SPACECRAFT IS THE BUS PORTION OF THE PIONEER VENUS 


MULTIPRODE MISSION. ON THIS MISSION FOUR INSTRUMENTED 

ATMOSPHERIC ENTRY PROBES ARE CARRIED By THIS BUS TO THE
 
VICINITY OF VENUS AND RELEASED FOR DESCENT THROUGH THE 

ATMOSPHERE TO THE PLANETARY SURFACE. TWO SMALL PROBES ENTER ON 

THE NIGHTSIDE, AND ONE SMALL PROBE AND ONE LARGE PROBE ENTER ON 

THE DAYSIDE OF THE PLANET. THE SPACECRAFT IS SPIN STABILIZED. 

THE TRIP TO VENUS TAKES 125 DAYS. THE FOUR PROBES SEPARATE 

FROM THE BUS ABOUT 10 TO 20 DAYS BEFORE ENTRY. THE LARGE PROBE 

TAKES 1-1,2 H TO DESCEND THROUGH TR ATHOSpHERE. WHILE THE 

THREE SMALLER PROBES REACH THE SURFACE OF THE PLANET 75 HIM 

AFTER ENTRY. THE BUS PORTION OF THE SPACECRAFT IS TARGETED TO 

ENTER THE VENUSIAN ATMOSPHERE AT A SHALLOW ENTRY ANGLE AND
 
TRANSMIT DATA TO EARTH UNTIL THE BUS IS DESTROYED BY THE HEAT 

OF ATMOSPHERIC FRICTION DURING ITS DESCENT. INVESTIGATIONS
 
EMPHASIZE THE STUDY OF THE STRUCTURE AND. COMPOSITION OF, THE 

ATMOSPHERE GOWN TO THE SURFACE. THE NATURE AND COMPOSITION OF
 
THE CLOUDS. THE RADIATION FIELD AND ENERGY EXCHANGE IN THE 

LOWER ATMOSPHERE, AND LOCAL INFORMATION ON THE ATMOSPHERIC 

CIRCULATION PATTERN. A SISTER MISSION, PCONEER VENUS ORBIIER.
 
PLACED AN ORBITING SPACECRAFT AROUND VENUS 2 WEEKS BEFORE THE 

PROBES WERE RELEASED. SIMULTANEOUS MEASUREMENTS BY THE PROBES 

AND ORBITER PERMIT 	 RELATING SPECIFIC LOCAL MEASUREMENTS TO THE 
GENERAL STATE OF THE PLANET AND IYS ENVIRONMENT AS OBSERVED 

FROM ORBIT.
 

PIONEER VENUS ------- 2. BAUER --------------

INVESTIGATION NAME-	 PARTICIPATING THEORIST BAUER 


HSSDC ID- 7S-O7A-O8 INVESTIGATIVE PROGRAM 

CODE SL 


INVESTIGATION DISCIPLINE(S] 


-PLANETARY ATMOSPHERES 

AERONOMY 


INTERPLANETARY PHYSICS 

IONOSPHERES
 

PERSONNEL 

P1 - S.J. BAUER NASA-GSFC 

BRIEF DESCRIPTION 

A NUMBER OF THEORISTS HAVE BEEN SELECTED TO PARTICIPATE 

AS MEMBERS Of THE SCIENCE STEERING GROUP IN DEFINING THE 
SCIENTIFIC OBJECTIVES. STRATEGY. AND PLANNING FOR THE MISSION. 
IN COORDINATING THE EXPERIMENTS. AND IN THE ANALYSIS OF FLIGHT 
EXPERIHENT DATA. EACH THEORIST HAS AN AREA OF MAJOR 
RESPONSIBILITY THAT INCLUDES ANALYSIS AND INTERPRETATION OF THE 
INSITU ION COMPOSITION. ELECTRON DENSITY AND TEMPERATURE. AND 
NEUTRAL COMPOSITION MEASUREMENTS TO PRODUCE A SELF-CONSISTENT 

MODEL OF THE DAYSIDE UPPER ATMOSPHERE AND IONOSPHERE OF VENUS. 

INCLUDING THE ROLE Of CHEMICAL AND TRANSPORT PROCESSES AS WELL
 
AS AN UNDERSTANDING OF THE TYPE OF INTERACTION BETWEEN THE 

SOLAR WIND AND THE VENUS IONOSPHERE. 


PIONEER------- VENUS 2. COUNSELMAN-----------

INVESTIGATION NAME-	 DIFFERENTIAL VERY-LONG-ASELINE 

INTERFEROMETRIC TRACKING 


NSSDC ID- 78-078A-06 INVESTIGATIVE PROGRAM 
CODE SL 

INVESTIGATION DISCIPLINECS) 


PLANETARY ATMOSPHERES 
METEOROLOGY 


PLANETOLOGY
 

PERSONNEL 

PI - C.C. COUNSELMAN MASS INST OF TECH 
01 - 1.1. SHAPIRO 	 MASS INST OF TECH 
01 - R. PRIHN 	 MA5$ INST OF TECH 
o0 - J. CHARREY 	 MASS INST OF TECH 
01 - G. PETTENGILL MASS INST OF TECH 

BRIEF DESCRIPTION
 
THIS EXPERIMENT INVOLVES APPLYING DIFFERENTIAL 


VERY-LONG-BASELINE INTERFEROMETRY TECHNIQUES TO THE RADIO 

SIGNALS FROM THE ENTRY PROBE AND BUS (ORBITING SPACECRAFT) IN 
ORDER TO INFER OR PLACE UPPER LIMITS ON WIND SPEEDS IN THE 
LOWER ATMOSPHERE. THESE RESULTS ARE USED IN MODELING THE 
CIRCULATION PATTERNS OF VENUS' ATMOSPHERE. DATA TAKEN PRIOR TO 
PROBE ENTRY ARE USED. IF FEASIBLE, TO INFER CHARACTERISTICS OF 
VENUS' GRAVITY FIELD FOR USE WITH PROBE ENTRY OPERATIONS AS 
WELL AS IN LATER SCIENTIFIC EVALUATION. 

PIONEER------- VENUS 2. DONAHUE ....------------

INVESTIGATION NAME-	 PARTICIPATING THEORIST DONAHUE 


SSDC 1O- 7-OIA-09 INVESTIGATIVE PROGRAM
 
CODE St
 

INVESTIGATION DISCIPLINE(S)
 
PLANETARY ATMOSPHERES
 

AERONOMY
 

PERSONNEL
 

P - T-M. DONAHUE U OF MICHIGAN
 

BRIEF DESCRIPTION
 
A NUMBER OF THEORISTS HAVE BEEN SELECTED TO PARTICIPATE
 

AS MEMBERS OF THE SCIENCE STEERING GROUP IN DEFINING THE
 
SCIENTIFIC OBJECTIVES, STRATEGY. AND PLANNING FOR THE MISSION,
 
IN COORDINATING THE EXPERIMENTS. AND IN THE ANALYSIS OF FLIGHT
 
EXPERIMENT DATA. EACH THEORIST HAS AN AREA Of MA'OR
 
RESPONSIBILITY THAT INCLUDES THE INTERDISCIPLINARY ASPECTS OF
 
ATMOSPHERIC CHEMISTRY AND RADIATIVE TRANSPORT THEORY TO ARRIVE
 
AT AN UNDERSTANDING OF THE AERONOMY OF THE ATMOSPHERE Of VENUS.
 

------- PIONEER VENUS 2. GOODY--


INVESTIGATION NAME-	 PARTICIPATING THEORIST BOODY 

NSSBC ID- 78-078A-10 INVESTIGATIVE PROGRAM
 
CODE SL
 

INVESTIGATION DISCIPLINE(S)
 
PLANETARY ATMOSPHERES
 
AERONOMY
 
METEOROLOGY
 

PERSONNEL
 
PI - R.M. GOODY HARVARD U
 

BRIEF DESCRIPTION
 

A NUMBER OF THEORISTS HAVE BEEN SELECTED TO PARTICIPATE
 
AS MEMBERS OF THE SCIENCE STEERING GROUP IN DEFINING THE
 
SCIENTIFIC OBJECTIVES- STRATEGY. AND PLANNING FOR THE MISSION.
 
IN COORDINATING TIE EXPERIMENTS, AND IN THE ANALYSIS OF FLIGHT 
EXPERIMENT DATA. EACH THEORIST HAS AN AREA OF MAJOR 
RESPONSIBILITY THAT INCLUDES TREE THEORY OF THE CIRCULATION OF 
THE LOWER ATMOSPHERE AND THE RECOMBINATION OF THE PRODUCTS OF
 

PHOTOLYSIS.
 

------- PIONEER VENUS 2, HUNTEN ------------------------------


INVESTIGATION NAME-	 PARTICIPATING THEORIST HUNTEN
 

NSS DC ID- 7A-O7SA-I INVESTIGATIVE PROGRAM 
CODE SL
 

INVESTIGATION DISCIPLINE(S)
 

PLANETARY ATMOSPHERES
 
AERONOMY
 
METEOROLOGY
 

PERSONNEL
 
?I - D.M. HUNTEN U OF ARIONA
 

BRIEF DESCRIPTION
 
A NUMBER OF THEORISTS HAVE BEEN SELECTED TO PARTICIPATE 

AS MEMBERS OF THE SCIENCE STEERING GROUP I DEFINING THE 
SCIENTIFIC OBJECTIVES, STRATEGY. AND PLANNING FOR THE MISSION, 
IN COORDINATING THE EXPERIMENTS. AND IV THE ANALYSIS OF FLIGHT
 
EXPERIMENT DATA. EACH THEORIST HAS AN AREA OF MAJOR
 
RESPONSIBILITY THAT INCLUDES A DETAILED DESCRIPTION OF THE
 
CLOUDS AND THE HEAT BALANCE OF THE ATMOSPHERE AND SURFACE OF 
VENUS AND A bETEAMINATION OF THE DYNAMICS AND AERONOMY OF THE 
UPPER ATMOSPHERE. 

------- PIONEER VENUS 2, PETTENGILL ---------

INVESTIGATION NAME-	 RADIO SCIENCE TEAM
 

NSSDC I- ?-078A-07 INVESTIGATIVE PROGRAM
 
CODE SL
 

INVESTIGATION DISCIPLINE(S)
 
PLANETARY ATMOSPHERES 
AERONOMY
 
METEOROLOGY
 

PLANETARY IONOSPHERES
 

PERSONNEL
 
TL - G. PETTENGILL MASS INST OF TECH
 
TM - T.A. CROFT 	 SRI INTERNATIONAL
 
TM - A.J. KLTRE 	 NASA-JPL
 
TM - R. WOO 	 NASA-JPL 

BRIEF DESCRIPTION 
THE RADIO SCIENCE TEAM HAS THE RESPONSIBILITY FOR 

PLANNING. COORDINATING, AND RECOMMENDING SCIENTIFIC USES OF 
RADIO SIGNALS FOR THE MISSION. AND Of EXECUTING APPROVED 
EXPERIMENTS AND CONDUCTING THE DATA ANALYSIS REQUIRED. THE 
MAJOR AREAS OF RESPONSIBILITY ARE IN THE USE OF S-BAND 
TELEMETRY SIGNALS TO OBTAIN PRECISE TRAJECTORY AND DESCENT DATA
 
OF THE ENTRY PROBES FOR DETERMINATION OF ATMOSPHERIC POTIONS,
 
WINDOS AND TURBULENCE. ALSO, THE TEAM IS RESPONSIBLE FOR THE
 
DEVELOPMENT AND ANALYSIS OF RECOMMENDATIONS PERTAINING TO THE
 
APPLICATIONS OF VERY LONG BASELINE INTERFEROMETRY TECHNIQUES TO
 
THE MISSION.
 

90 



------- PIONEER VENUS 2, POLLAC 	 - BRIEF DESCRIPTION 

INVESTIGATION NAME-	 PARTICIPATING THEORIST POLLACK 


NSSDC ID- 79-WBDA-12 INVESTIGATIVE PROGRAM 

CODE SL 


INVESTIGATION DISCIPLINE(S) 


PLANETARY ATMOSPHERES 

AERONOMY
 

GEODESY AND CARTOGRAPHY * * 


PERSONNEL
 
PC - J.8. POLLACK NASA-ARC 


BRIEF 	DESCRIPTION
 
A NUMBER OF THEORISTS HAVE BEEN SELECTED TO PARTICIPATE 

AS MEMBERS OF THE SCIENCE STEERING GROUP IN DEFINING THE 
SCIENTIFIC OBJECTIVES, STRATEGY, AND PLANNING FOR THE MISSION, 

IN COORDINATIG THE EXPERIMENTS, AND IN THE ANALYSIS OF FLIGHT 

EXPERIMENT DATA. EACH THEORIST HAS AN AREA OF MAJOR 

RESPONSIBILITY THAT INCLUDES THE DETERMINATION OF IMPORTANT
 
SOURCES Of THERMAL OPACITY, THE SCATTERING CHARACTERISTICS OF 

THE CLOUDS, AND SOLAR ENERGY DEPOSITION PROFILE, AND THE THEORY 

AND EVOLUTION OF THE ATMOSPHERE AND LITHOSPHERE OF VENUS.
 

PIONEER-P-----VENUS 2 SPENCER ------------

INVESTIGATION IAME-	 PARTICIPATING THEORIST SPENCER 

NSSDC ID- 78-07A-13 INVESTIGATIVE PROGRAM 
CODE SL 

INVESTIGATION DISCIPLINE(S)
 
PLANETARY ATMOSPHERES 

AERONOMY 


PERSONNEL 

Pi - N.V. SPENCER NASA-GSFC 


PRIER 	DESCRIPTION 
A NUNBER OF THEORISTS HAVE BEEN SELECTED T0 PARTICIPATE 

AS MEMBERS OF THE SCIENCE STEERING GROUP IN DEFINING THE 

SCIENTIFIC OBJECTIVES, STRATEGY, AND PLANNING FOR THE MISSION, 
ID COORDINATING THE EXPERIMENTS, AND IN THE ANALYSIS OF FLIGHT 
EXPERIMENT DATA. EACH THEORIST HAS AN AREA OF MAJOR 
RESPONSIBILITY THAT INCLUDES THE INTERDISCIPLINARY ASPECTS OF 

THE NATURE OF THE COMPOSITION OF THE ATMOSPHERE OF VENUS, THE 
NATURE AND COHPOSITION OF THE CLOUDS IN THE ATMOSPHERE, AND THE 
DRIVING FORCES OR ENERGY INPUTS AFFECTING THE cEHAVIOR OF THE 
ATMOSPHERE ADid CLOUDS AND CHANGES THAT TAKE PLACE. 

------- 2. 	 ----------PIONEER VENUS TAYLOR, JR. 


INVESTIGATION HARE-	 lON-MASS SPECTROMETER 


NSSDC ID- 7?-CIA-2 INVESTIGATIVE PROGRAM 

CODE SL
 

INVESTIGATION DISCIPLINECS) 


PLANETARY ATMOSPHERES
 
PLANETARY IONOSPHERES 

AERONOMY 


PERSONNEL
 
PI - N.A. TAYLOR, JR. NASA-GSFC 


01 - S.J. BAUER NASA-GSFC 

01 - T.M. DONAHUE U OF MICHIGAN 

01 - P.A. CLOUTIER RICE U 
01 - I.E. HARTLE NASA-GSFC 


01 - H.C. BRENTO NASA-GSFC
 
01 - F.C. MICHEL RICE U 


RRIEF 	DESCRIPTION 

THIS ION MASS SPECTROMETER EXPERIMENT OBTAINS 

MEASUREMENTS WHICH PROVIDE INFORMATION ON THE SOLAR MIND 
INTERACTION WITH VENUS, UPPER ATMOSPHERE PHOTOCHEMISTRY, AND 
THE MASS AND HEAT TRANSPORT CHARACTERISTICS OF THE ATMOSPHERE. 
A BENNETT lON SPECTROMETER, SIMILAR TO UNITS FLOWN ON MANY 
EARTH SATELLITES AND ROCKETS, MEASURES VENUS' UPPER ATMOSPHERE 
ION CONCENTRATIONS IN TKE MASS RANGE FROM 1 TO 60 ATOMIC MASS 

UNITS (U) FROM THE TIME OF CROSSING VENUS' BOWSHOCK TO BUS 
eURNUP. 

PIONEER-P--- VENUS 2. VON ZAHD-

INVESTIGATION NAME-	 NEUTRAL PARTICLE MASS SPECTROMETER 


NSSDC 1O- 78-078h-03 INVESTIGATIVE PROGRAM 


COoE SL/CO-OP 


INVESTIATIOI DISCIPLINE(S)

PLANETARY ATMOSPHERES 
AERONOMY 


PERSONNEL 

PI - U. VON ZAHN U OF RONN 

01 - A.O.C.NIER U OF MINNESOTA 


01 - D.M. HUNTEN U OF ARIZONA 


THIS NEUTRAL PARTICLE MASS SPECTROMETER EXPERIMENT WILL
 
OBTAINS MEASUREMENTS WHICH PROVIDE INFORMATION ON THE ORIGIN
 
AND EVOLUTION OF VENUS' ATMOSPHERE, THE PRESENT ENERGY BALANCE
 

AND DYNAMICS OF THE UPPER ATMOSPHERE, AND THE INTERACTION OF 
THE UPPER ATMOSPHERE WITH SOLAR RADIATION AND THE 

INTERPLANETARY MEDIUM. A MAGNETIC DEFLECTION, DOUBLE-FOCUSING, 
MASS SPECTROMETER WILL BE FLOWN TO MEASURE THE UPPER ATMOSPHERE
 
NEUTRAL MOLECULES IN THE MASS RANGE 1 TO 46 ATOMIC MASS UNITS.
 

**********pONEER 	 VENUS PROBE LRG*-*******
 

SPACECRAFT COMMON NAME- PIONEER VENUS PROBE LRG
 
ALTERNATE NAMES- PIONEER VENUS 1978
 

NSSOC 	Ib- 78-078D
 

LAUNCH DATE- 08108/79 WEIGHT- 300. KG
 

LAUNCH SITE- CAPE CANAVERAL, UNITED STATES
 
LAUNCH VEHICLE- ATLAS
 

SPONSORING COUNTRY/AGENCY
 
UNITED STATES NASA-OSS
 

INITIAL ORBIT PARAMETERS
 

ORBIT TYPE- VENUS PROBE
 

PERSONNEL
 
MG - F.D. KOCHENDORFER NASA HEADQUARTERS
 
SC - N.A. MITZ NASA HEADQUARTERS
 
PM - C.L. HALL NASA-ARC
 
PS - L. COLIN NASA-ARC
 

BRIEF DESCRIPTION 
THIS SPACECRAFT IS THE LARGE PROBE PORTION OF THE 

PIONEER-VENUS MULTIFROBE MISSION ON THIS MISSION FOUR 
INSTRUMENTED ATMOSPHERIC ENTRY PROBES ARE CARRIED BY A 
SPACECRAFT BUS TO THE VICINITY OF VENUS AND RELEASED FOR 
DESCENT THROUGH THE ATMOSPHERE TO THE PLANETARY SURFACE. TJO 

SHALL PROBES ENTER ON THE NIGHTSIDE AND A SMALL PROBE AND THIS 
LARGE PROBE ENTER ON THE DAYSIDE OF THE PLANET. THE SPACECRAFT 
BUS ENTERS THE ATMOSPHERE AND OBTAINS ATMOSPHERIC COMPOSITION 

DATA UNTIL BURNUP. INVESTIGATIONS EMPHASIZE THE STUDY OF THE 
STRUCTURE AND COMPOSITION OF THE ATMOSPHERE DOWN TO THE 
SURFACE, THE NATURE AND COMPOSITION OF THE CLOUDS, THE 
RADIATION FIELD AND ENERGY EXCHANGE IN THE LOWER ATMOSPHERE, 

AND LOCAL INFORMATION ON THE ATMOSPHERIC CIRCULATION PATTERN. 
A SISTER MISSION. PIONEER-VENUS ORBITER. PLACED AN ORBITING
 
SPACECRAFT AROUND VENUS 2 WEEKS BEFORE THE PROBES ARE RELEASED. 

SIMULTANEOUS MEASUREMENTS BY THE PROBES AND ORBITER PERMIT 
RELATING SPECIFIC LOCAL MEASUREMENTS TO THE GENERAL STATE OF 
THE PLANET AND ITS ENVIRONMENT AS OBSERVED FROM ORBIT. 

...---- PIONEER VENUS PROBE LRG. BOESE ..............
 

INVESTIGATION NAME-	 INFRARED RADIOMETER
 

RSSDCID- 78-07&D-05 INVESTIGATIVE PROGRAM
 

CODE SL
 

INVESTIGATION OISCIPLINE(S) 
PLANETARY ATMOSPHERES
 
AERONOMY
 

PERSONNEL
 

PC - R.W. BOESE NASA-ARC
 
01 - J.0. POLLACK NASA-ARC
 
01 - J.H. MILLER NASA-ARC
 
01 - L.P. GIVER 	 NASA-ARC 

BRIEF DESCRIPTION 
THE OBJECTIVES OF THIS EXPERIMENT ARE TO MEASURE THE 

ATMOSPHERE THERMAL FLUX PROFILE, DETECT CLOUD LAYERS AND INFER 
THEIR COPOSITION. AND ESTIMATE THE ATMOSPHERIC WATER VAPOR 

CONTENT- THIS EXPERIMENT USES A 4-CHANNEL INFRARED RADIOMETER 
LOOKING DOWN FROM THE PROBE. TWO IRTERNAL,BLACKBODIES ARE USED 
TO ALLOW ABSOLUTE MEASUREMENTS OF TUE FLUX IN EACH CHANNEL. 
THE INSTRUMENT WEIGHS ABOUT 2 KG AND USES ABOUT 3 W OF POWER. 

P------PIONEER VENUS PROBE LRI, COUNSELMAN- -


INVESTIGATION NAME-	 DIFFERENTIAL VERY LONG-BASELINE
 
INTERFEROMETRIC TRACKING
 

HSSDC It- 78-078D-09 INVESTIGATIVE PROGRAM
 
CODE SL
 

INVESTIGATION BISCIPLINEC$) 
PLANETARY ATMOSPHERES
 

METEOROLOGY
 

PLANETOLOGY
 

PERSONNEL
 

PC - C.C. COUNSELMAN MASS INST OF TECH
 
01 - G. PETTENGILL MASS CNST OF TECH 
O1 - 1.1- SHAPIRO MASS INST OF TECH 

IT - R. PRINN MASS INST OF TECH 

DI - J. [HARNEY MASS EINST OF TECH 
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BRIEF DESCRIPTION 

THIS EXPERIMENT INVOLVES APPLYING DIFFERENTIAL 


VERY-LONG-BASELINE INTERFEROHMETRY TECHNIUES TO THE RADIO
 
SIGNALS FROM THE ENTRY PROBE AND BUS (ORBITING SPACECRAFT) IN 

ORDER TO INFER OR PLACE UPPER LIMITS ON WIND SPECDS IN THE 

LOWER ATMOSPHERE. -THESE RESULTS ARE USED IN MODELING THE 

CIRCULATION PATTERNS OF VENUS' ATMOSPHERE. DATA TAKEN PRIOR TO 

PROBE ENTRY ARE USED. IF FEASIBLE. TO INFER CHARACTERISTICS OF
 
VENUS' GRAVITY FIELD FOR USE WITH PROBE ENTRY OPERATIObS AS 

WELL AS EN LATER SCIENTIFIC EVALUATION. 


-P-----
PIONEER VENUS PROBE LRG. HOFFMAN
 

INVESTIGATION NAME-	 NEUTRAL PARTICLE MASS SPECTROHETER 

NSSDC ID- 78-075D-06 INVESTIGATIVE PROGRAM 
CODE SL 

INVESTIGATION OISCIPLINECS) 


PLANETARY ATMOSPHERES 

AERONOMY 


PERSONNEL
 
PI - J.H. HOFFMAN 	 U OF TEXAS, DALLAS 
01 - R.R. HODGES, JR. U OF TEXAS. DALLAS 
I - It. KOLPIN TRW SYSTEMS GROUP 
01 - .G. MCELROY HARVARD U 
01 - T.. DONAHUE U OF MICHIGAN 

BRIEF DESCRIPTION
 
THE OBJECTIVE Of THIS INVESTIGATION I5 TO MEASURE TOE 


COMPOSITION OF THE LOWER ATMOSPHERE OF VENUS. THIS 

INVESTIGATION USES A CERAMIC MICRO LEAK GAS INLET AND A
 
DOUBLE-FOCUSING MAGNETIC DEFLECTION MASS SPECTROMETER. ABOUT 

SC ANALYSES OF THE VENUSIAN ATMOSPHERE ARE PLANNEO DURING THE 
PROBE DECENT. A SEPARATE SAMPLE OF THE ATMOSPHERE IS ANALYZED 
FOR RARE GASSES. THE ANALYZER HAS A MASS RANGE OF I TO 212 U 
AND A DYNAMIC RANGE OF 1.El. THE INSTRUMENT IS BASED ON A 
DESIGN FLOWN PREVIOUSLY. 

PIONEER VENUS PROBE 	LAG. OLLENBEIG------- K -------------.. 

INVESTIGATION NAME-	 CLOUD PARTICLE SIZE SPECTROMETER 

NISSDC 	ID- 78-0780-03 INVESTIGATIVE PROGRAM 
CODE SL 

INVESTIGATION DISCIPLINE(S) 
PLANETARY ATMOSPHERES 


AERONOMY 


PERSONNEL 	 I 
P1 - A. KNOLLENBERG U OF CHICAGO 
01 - DM. HUNTEN 	 U OF ARIZONA 

BRIEF DESCRIPTION
 
THE OBJECTIVE OF THIS EXPERIMENI IS TO MEASURE VENUS' 


CLOUD PARTICLE SIZES AND CONCENTRATIONS. A LASER IS USED TO
 
ILLUMINATE CLOUD PARTICLES. OPTICAL LENSES WILL IMAGE THE 

PARTICLE SHADOWS ON ARRAYS OF DETECTORS. THE PARTICLE SHADOWS 

ARE USED TO DETERMINE PARTICLE SIZE AND CONCENTRATION. THE
 
FLIGHT SENSOR IS SIMILAR TO THOSE FLOWN IN AIRCRAFT AND 
BALLOONS. 

------- OYAMA"
PIONEER VENUS PROBE 	LAG. 

INVESTIGATION NAME-	 GAS CIRODATOGRAPH 


NSSDC ID- 78-078D-O4 INVESTIGATIVE PROGRAM 
CODE SL 

INVESTIGATION DISCIPLINE(S) 
PLANETARY ATMOSPHERES
 
AERONOMY 


PERSONNEL 

P1 - V.I. OYAMA 	 NASA-ARC 
01 - J.D. POLLACK 	 NASA-ARC 
OF - G. CARLE 	 NASA-ARC 


01 - F. MOELLER 	 NASA-ARC 

BRIEF 	DESCRIPTION
 
THE OBJECTIVE OF 	 THIS EXPERIENI IS TO DETERMINE THE 

COPOSITION OF 	 VENUS' LOWER ATMOSPHERE. FROM THESE
 
MEASUREMENTS, DEDUCTIONS ARE MADE OF THE GASEOUS SOURCES OF 
INFRARED OPACITY. THE DEGREE OF DIFFERENTIATION OF VENUS' 
INTERIOR, THE DEGREE OF SIMILARITY BETWEEN THE SOLID BODIES OF 
EARTH AND VENUS. 	 AND EVOLUTION Of VENUS' ATMOSPHERE. TWO GAS 
CHROMATOGIAPH COLUMNS ARE USED TO ANALYZE SAMPLES OF THE 

ATMOSPHERE DUING PROBE DESCENT. THREE OR FOUR SAMPLES WILL BE
 
ANALYZED. 


PIONEER VENUS PROBE LEG.------- RAGENT -------------

INVESTIGATION NAME-	 CLOUD EXTENT, STRUCTURE. AND 

DISTRIBUTION 


NSSDC 	 ID- 78-O7ED-C2 INVESTIGATIVE PROGRAM 
CODE StICO-OP
 

INVESTIGATION DISCIPLINE(S)
 
'PLANETARY ATMOSPHERES
 
AERONOMY
 
METEOROLOGY
 

PERSONNEL
 
PI - B. RAGENT NASA-ARC
 
Pi - J.. SLAMONT CNRS-SA
 

BRIEF 	DESCRIPTION
 

THIS EXPERIMENT CONSISTS OF A NEPHELOMETER TO MEASURE THE 
ENERGY BACKSCATTERED FROM CLOUD PARTICLES. IT USES A PULZED 
GALLIUM ARSENIDE LASER DIODE TO ILLUMINATE THE CLOUDS. THE 
ALTITUDE HISTORY OF THE ACKSCATTERED SIGNAL INDICATES THE 
PRESENCE AND VERTICAL EXTENT OF CLOUDS ALONG THE.TRAJECTORIES. 
COMPARISONS WITH THE MEASUREMENTS FROM THE SMALL PROBES 

INDICATES THE SPATIAL VARIABILITY OF THE CLOUD STRUCTURE. THE 
LASER OPERATES AT ABOUT 9COD A. THE EXPERIMENT WEIGHS ABOUT 
0.5 XG AND USES ABOUT 1.3 0 OF POWER. 

------- PIONEER VENUS PROBE LAG, SEIF .... 

INVESTIGATION NAME-	 ATMOSPHFERE STRUCTURE
 

NSSDC ID- 78-078D-01 INVESTIGATIVE PROGRAM
 
- CODE SL
 

INVESTIGATION DISCIPLINE(S)
 
PLANETARY ATMOSPHERS$
 

PERSONNEL 

PI - A. SETIFF NASA-ARC 
01 S.C. SOMMER NASA-ARC 
01 - R.C. BLANCHARD NASA-LARC 
01 - D.B. KIRK NASA-ARC 

1 - R.E. YOUNG NASA-ARC 
01 - J. DERR US GEOLOGICAL SURVEY 

BRIEF 	DESCRIPTION
 
THE INSTRUMENTS FOR THIS EXPERIMENT INCLUDE A THREE-AXIS 

ACCELEROMETER, PRESSURE SENSORS. AND TEMPERATURE SENSORS. THEY 
ARE BASED ON THE TECHNOLOGY DEMONSTRATED RY THE PART VEHICLE 
(PLANETARY ATMOSPHERE EXPERIMENT TEST R7106-20C1). TIE 
MEASUREMENTS ARE USED TO CONSTRUCT A PROFILE Of ATMOSPHERE 
STATE PROPERTIES FOR THE LARGE PROSE TRAJECTORY FROM THE 
SURFACE TO APPROXIMATELY 140 KM ALTITUDE. THEY ARE ALSO USED 

TO DETERMINE VERTICAL WIND VELOCITY, HORIZONTAL HIND VELOCITY. 
AND TURBULENCE. BY COMPARING ATMOSPHERE CONDITIONS ALONG THE 
LARGE PROBE TRAJECTORY WITH THOSE MEASURED BY THE SMALL PROBES. 
CIRCULATION MODELS OF THE ATMOSPHERE ARE DETERMINED. THE 
INSTRUMENTS WEIGH ABOUT 2.5 KG AND CONSUME ABOUT 4.7 W OF 
POWER.
 

------- PIONEER VENUS PRODE LRG- TOMASKO
 

INVESTIGATION NAME-	 SOLAR ENERGY PENETRATION INTO THE
 
ATMOSPHERE
 

NSSDE ID- 78-078D-O? INVESTIGATIVE PROGRAM
 
CODE SL
 

INVESTIGATION DISCIPLINECS)
PLANETARY ATMOSPHERES 

AERONOMY
 

PERSONNEL
 
PI - M.G. TOMASKO U OF ARIZONA
 
01 - W. WOLFE U OF ARIZONA
 

01 - A. ELEEHNTS 	 U OF ARIZONA 

BRIEF 	DESCRIPTION 
THE OBJECTIVE OF THIS INVESTIGATION IS TO DETERMINE THE 

REGIONS IN VENUSt ATMOSPHERE WHERE SOLAR ENERGY IS DEPOSITED-
SIX NARRO-FIELD-OF-VIEU DETECTORS ARE USED TO MEASURE THE 
INTENSITY OF SCATTERED SOLAR 'LIGHT. AS THE PROBE DESCENDS 
THROUGH THE ATMOSPHERE, THE DIFFERENCE BETWEEN UPWARD-LOOKING 
AND DOWNWARD-LOOKING DETECTORS WILL INDICATE 1HE NET DOWNWARD 
FLUX.
 

* ********* PIONEER VENUS PROBE S**** 

SPACECRAFT COMMON VAME- PIONEER VENUS PRONE SM
 
ALTERNATE NAMES- PIONEER VENUS 1978 

NSSDC 	ID- 78-078E 

LAUNCH DATE-'OA/OG 7 WEIGHT- 75. IB
 
LAUNCH SITE- CAPE CANAVERAL. UNITED STATES
 
LAUNCH VEHICLE- ATLAS
 

SPONSORING COUNTkYIAGENCY
 
UNITED STATES 'ASA-OSS
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INITIAL ORBIT PARAMETERS 

ORBIT TYPE- VENUS PROBE 


PERSONNEL 


NG F-D. KOCHENDORFER NASA HEADOUARTERS 

.SC N .A. MITT NASA HEADQUARTERS 

pM - C.F. HALL NASA-ARC 

PS - L. COLIN NASA-ARC
 

LRIEF 	DESCRIPTION 

THIS SPACECRAFT IS THE FIRST SMALL PROBE OF THE 

PIONEER-VENUS MULTIPROBE MISSION. ON THIS mISSION FOUR 
INSTRUMENTED ATMOSPHERIC ENTRY PROBES ARE CARRIED BY A 
SPACECRAFT BUS TO THE VICINITY OF VENUS FOR DESCENT THROUGH THE 


ATMOSPHERE TO THE PLANETARY SURFACE. TWO SMALL PROBES ENTER ON 

THE NIGHTSIDE. AND ONE SMALL PROBE AND ONE LARGE PROBE ENTER ON 


THE DAYSIDE OF THE PLANET. THE SPACECRAFT BUS ENTERS THE 

ATMOSPHERE AND OBTAINS ATMOSPHERIC COMPOSITION DATA UNTIL 


BURNUP. INVESTIGATIONS EMPHASIZE THE STUDY OF THE STRUCTURE 

COMPOSITION AND NATUIR OF THE ATMOSPHERE DOWN TO THE SURFACE. 

AND OF THE CLOUDS. THE RADIATION FIELD AND ENERGY EXCHANGE IN 

THE LOWER ATMOSPHERE, AND LOCAL INFORMATION ON THE ATMOSPHERIC 

CIRCULATION PATTERN. A SISTER MISSION. PIONEER-VENUS ORBITER.
 
PLACED AN ORBITING SPACECRAFT AROUND VENUS Z QEEKS BEFORE THE 

PROBES ARE RELEASED. SIULTANEOUS MEASUREMENTS BY THE PROBES
 
AND ORBITER PERMIT RELATING SPECIFIC LOCAL MEASUREMENTS TO THE 

GENERAL STATE OF THE PLANET AND ITS ENVIRONMENT AS OBSERVED
 
FROM ORBIT. 


PIONEER
-------VENUS PROBE SM, COUNSELMAN 


INVESTIGATION NAME-	 DIFFERENTIAL VERY LONG BASELINE 


INICAFEROETRIC TRACKING 


NSSDC ID- 7S-07EE-03 INVESTIGATIVE PROGRAM 

CODE SL 


INVESTIGATION DISCIPLINECS) 

PLANETARY ATMOSPHERES 


METEOROLOGY 


PLARETOLOGY 


PERSONNEL 

PC - C-C. COuNSELPAh MASS INST OF TECH 

01 - I1. SHAPIRO I MASS IST OF TEE 

01 - R. PRINN MASS INST OF TECH 

o0 - J. CHARNEY MASS INST OF TECH 
01 - G- PETTENGILL MASS INST OF TECH 

BRIEF 	DESCRIPTION 

THIS EXPERIMENT INVOLVES APPLYING DIFFERENTIAL 


VERY-LONG-BASELINE INTERFEROMETRY TECHNIQUES TO THE RADIO 

SIGNALS FROM THE ENTRY PROBE AND BUS (ORBITING SPACECRAFT) IN
 
ORDER TO INFER OR PLACE UPPER LIMITS OR WINE SPEEDS IN THE 

LOWER ATMOSPHERE. THESE RESULTS ARE USED IN MODELING THE
 
CIRCULATION PATTERNS OF VENUS' ATMOSPHERE. DATA TAKEN PRIOR TO
 
PROBE ENTRY ARE USED, IF FEASIBLE, TO INFER CHARACTERISTICS OF 

VENUS' GRAVITY FIELD FOR USE WITH PROBE ENTRY OPERATIONS AS 

NELL AS IN LATER SCIENTIFIC EVALUATION.
 

PIONEER VENUS PROBE 	SM.
------- RAGENT ----------------------


INVESTIGATION NAME-	 CLOUD EXTENT. STRUCTURE. AND 

DISTRIBUTION 


'NSSOC ID- 79-075E-02 INVESTIGATIVE PROGRAM 


CODE SLICO-OP 


INVESTIGATION DISCIPLINE(S) 

PLANETARY ATMOSPHERES 


AERONOMY
 
METEOROLOGY 


PERSONNEL 

PC - 4, RAGENI NA$A-ARC 

p - J.E. BLAMONT CNRS-SA 


BRIEF 	DESCRIPTION 


THIS EXPERIMENT CONSISTS OF A MEPHELOREIER TO MEASURE TIHE 

ENERGY BACKSCATTERED FROM CLOUD PARTICLES. IT USES A PULSED 

GALLIUM ARSENIDE LASER DIODE TO ILLUMINATE THE CLOUDS. THE 


FLTITUDE HISTORY OF THE BACKSCATTERED SIGNAL INDICATES THE 

PRESENCE AND VERTICAL EXTENT OF CLOUDS ALONG THE TRAJECTORIES. 

COMPARISONS WITH THE MEASUREMENTS FROM THE SMALL PROBES 

INDICATES THE SPATIAL VARIABILITY OF THE CLOUD STRUCTURE- THE 

LASER OPERATES AT ABOUT 9COG A. THE EXPERIMENT WEIGHS ABOUT 

0.6 KG ANO USES ABOUT 1.3 . OF POAER. 


PIONEER------- VENUS PROBE 	SM. SEIF------- ---------------------

INVESTIGATION NAME-	 ATMOSPHERE STRUCTURE 


NSSDC 1o- 78-G7E-31 INVESTIGATIVE PROGRAM 

CODE SL 


INVESTIGATION DISCIPLINE(S) 


PLANETARY ATMOSPHERES
 

PERSONNEL
 
PI - A. SEIFF NASA-ARC
 
01 - S.C. SOMMER NASA-ARC
 
01 - D. B. KIRK NASA-ARC 

O - R.C. BLANCHARD NASA-LARC 
01 - R.E. YOUNG NASA-ARC 
OR - J. DERR US GEOLOGICAL SURVEY 

BRIEF DESCRIPTION
 
THE INSTRUMENTS FOR THIS EXPERIMENT INCLUDE A SINGLE-AXIS
 

ACCELEROMETER, PRESSURE SENSORS. AND TEMPERATURE SENSORS. THEY
 
ARE BASED ON THE TECHNOLOGY DEMONSTRATED BY THE PAST VEHICLE
 
(PLANETARY ATMOSPHERE EXPERIMENT TEST R7106-2001). THE
 
MEASUREMENTS ARE USED TO CONSTRUCT A PROFILE OF ATMOSPHERE
 

STATE PROPERTIES FOR THE LARGE PROBE TRAJECTORY FROM THE
 
SURFACE TO APPROXIMATELY 14O KM ALTITUDE. THEY ARE ALSO USED
 

TO DETERMINE VERTICAL WIND VELOCITY, HORIZONTAL WIND VELOCITY,
 
AND TURBULENCE. By COMPARING ATMOSPHERE CONDITIONS ALONG THE
 

LARGE PROBE TRAJECTORY WITH THOSE MEASURED BY THE SHALL PROBES,
 
CIRCULATION MODELS OF THE ATMOSPHERE ARE DETERMINED. THE
 
INSTRUMENTS WEIGH ABOUT 1.2 Io AND CONSUME ABOUT 4-8 W OF
 

POWER.
 

----- PIONEER VENUS PROBE SM. SUOMI
 

INVESTIGATION NAME-	INFRARED RADIOMETER
 

NSSOC ID- 78-OTBE-04 INVESTIGATIVE PROGRAM
 
CODE SL/CO-OP
 

CODE--L-C---P
 
INVESTIGATION DISCIPLINEKS)
 
PLANETARY ATMOSPHERES
 

AERONOMY
 

PERSONNEL
 
Pi - V.E. SUOMI U OF WISCONSIN
 
01 - J. LEHOBLE I OF LILLE
 

01 - L.A. SROMOVSXY U OF WISCONSIN 
01 - A. FYMAT NASA-JPL
01 - G.E. DANIELSON NASA-JPL 
01 - M. HERMAN U OF LILLE 

BRIEF DESCRIPTION
 
THE OBJECTIVES ARE TO LOCATE REGIONS OF RADIATIVE
 

CONVERGENCE AND DIVERGENCE AS A FUNCTION OF ALTITUDE AND TO
 
INDICATE THE HEIGHT AT WHICH SOLAR ENERGY IS ABSORBED BY THE 
ATMOSPHERE. THIS EXPERIMENT USES A SMALL NET FLUX RADIOMETER 
ON THE PROBE TARGETED TO THE DAYSItE OF VENUS TO MEASURE THE 
NET SOLAR FLUX EN THE 0.2- TO 4-MICROMETER REGION. THE TWO 
PROBES TARGETED TO THE NIGHTSIDE OF THE PLANET CARRY RET
 
INFRARED FLUX SENSORS COVERING THE 1- TO 25-MICROMETER REGION.
 
THE INSTRUMENT WEIGHS ABOUT D.4 KG AND USES 2.2 W OF POWER.
 

* ********* PIONEER VENUS PROBE SM2*********, 

SPACECRAFT COMMON NAME- PIONEER VENUS PROBE SM2
 
ALTERNATE NAMES- PIONEER VENUS 1978
 

ISDC ID- 76-Bi8F
 

LAUNCH OATE- OB/OBf78 WEIGHT- 75. KG
 
LAUNCH SITE- CAPE CANAVERAL UNITED STATES
 
LAUNCH VEHICLE- ATLAS
 

SPONSORING COUNTRYIAGENCY
 

UNITED STATES NASA-OSS
 

INITIAL ORBIT PARAMETERS
 
ORBIT TYPE- VENUS PROBE
 

PERSONNEL
 
MG - F.D. KOCHENDORFER NASA HEADOQUARTERS
 
SC - M.A. MITZ NASA HEADQUARTERS
 
PH - C.F. HALL NASA-ARC
 
PS - L. COLIN NASA-ARC
 

BRIEF DESCRIPTION
 
THIS SPACECRAFT IS THE SECOND SMALL PROBE OF. THE
 

PIONEER-VENUS 'MULTIPRODE MISSION. ON THIS MISSION FOUR
 
INSTRUMENTED ATMOSPHERIC ENTRY PROBES ARE CARRIED BY A
 

SPACECRAFT BUS TO THE VICINITY OF VENUS FOR DESCENT THROUGH THE
 
ATMOSPHERE TO THE PLANETARY SURFACE. TWO SMALL PROBES ENTER ON
 
THE NIGHTSIDE, AND ONE SMALL PROBE AND ONE LARGE PROBE ENTER ON 
THE DAYSIDE OF THE PLANET. THE SPACECRAFT BUS ENIERS THE 
ATMOSPHERE AND OBTAINS ATMOSPHERIC COMPOSITION DATA UNTIL 
BURNUP. INVESTIGATIONS EMPHASIZE THE STUDY OF THE STRUCTURE 
COMPOSITION AND NATURE OF THE ATMOSPHERE DOWN TO THE SURFACE. 
AND OF THE CLOUDS. THE RADIATION FIELD AND ENERGY EXCHANGE IN 
THE LOWER ATMOSPHERE, AND LOCAL INFORMATION ON THE ATMOSPHERIC 
CIRCULATION PATTERN. A SISTER MISSION, PIONEER-VENUS ORBITER. 
PLACED AN ORBITING SPACECRAFT AROUND VENUS 2 EEKS BEFORE THE
 
PROBES ARE RELEASED. SIMULTANEOUS MEASUREMENTS BY THE PROBES
 
AND ORBITER PERMIT RELATING SPECIFIC LOCAL MEASUREMENTS TO THE
 
GENERAL STATE OF THE PLANET AND ITS ENVIRONMENT AS OBSERVED
 

FROM ORBIT.
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P------PIONEER VENUS PROBE 	SM2. COUNSELMA. --


INVESTIGATION NAME- DIFFERENTIAL VERT-LONG-BASELINE 
INTERFEROMETRIC TRACKING 


N55"C ID- 78-OSf-Z3 INVESTIGATIVE PROGRAM 
CODE SL 

INVESTIGATION DISCIPLINE(S) 


PLANETARY ATMOSPHERES 

METEOROLOGY 

PLANETOLOGY 


PERSONNEL 

PI - C.C. COUNSELNAN MASS INST OF TECH 
01 - I.I. SHAPIRO 	 MASS INST OF TECH 

01 - R. PRINN 	 MASS INST OF TECH 
01 - J. CHARNEY 	 MASS INST OF TECH 
DI - G. PETTENGILL MASS INST OF TECH
 

BRIEF DESCRIPTION
 
THIS EXPERIMENT INVOLVES APPLYING DIFFERENTIAL
 

VERY-LONG-BASELINE INTERFEROMETRY TECHNIQUES TO THE RADIO 

SIGNALS FROM THE ENTRY PROBE AND BUS (ORBITING SPACECRAFT) IN 


ORDER TO INFER OR PLACE UPPER LIMITS ON WIND SPEEDS IN THE
 
LOWER ATMOSPHERE. THESE RESULTS ARE USED IN MODELING THE 


CIRCULATION PATTERNS OF VENUS' ATMOSPHERE. DATA TAKEN PRIOR TO
 
PROBE ENTRY ARE USED, IF FEASIBLE, TO INFER CHARACTERISTICS OF 


VENUS' GRAVITY FIELD FOR USE WITH PROBE ENTRY OPERATIONS AS 


WELL AS IN LATER SCIENTIFIC EVALUATION. 


PIONEER------- VENUS PROBE 	SM2. RAGCNT ----------


INVESTIGATION NAME- CLOUD EXTENT. STRUCTURE, AND
 
DISTRIBUTION 


NSSDC 10- 78-O7dF-02 INVESTIGATIVE PROGRAM
 
CODE SLICO-OP 


INVESTIGATION DISCIPLINE(S) 


PLANETARY ATMOSPHERES 

AERONOMY 

METEOROLOGY
 

PFRSONNEL 


Pi - 8. RAGENT 	 NASA-ARC 


PC - J.E. BLAMONT 	 CNRS-SA 


BRIEF DESCRIPTION 
THIS EXPERIMENT CONSISTS OF A NEPHELOMETER TO MEASURE THE . 

ENERGY BACKSCATTERED FROM CLOUD PARTICLES. IT USES A PULSED 

GALLIUM ARSENIDE LASER DIODE TO ILLUMINATE THE CLOUDS. THE 

ALTITUDE HISTORY OF THE BACKSCATTEREO SIGNAL INDICATES THE 
PRESENCE AND VERTICAL EXTENT OF CLOUDS ALONG THE TRAJECTORIES. 


COMPARISONS WITH THE MEASUREMENTS FROM THE SMALL PROBES 

INDICATES THE SPATIAL VARIABILITY OF THE CLOUD STRUCTURE. THE 


LASER OPERATES AT ABOUT 900 A. THE EXPERIMENT WEIGHS ABOUT 

C.6 KG AND USES ABOUT 1.2 W OF POWER. 


PIONEER------- VENUS PROBE 	SM2, SEIFE -----------------------


INVESTIGATION NAME-	 ATMOSPHERE STRUCTURE 


NSSDC Ib- 78-078F-01 INVESTIGATIVE PROGRAM -------

CODE SL
 

INVESTIGATION DISCIPLINE(S) 

PLANETARY ATMOSPHERES
 

PERSONNEL 
PI - A. SETFF NASA-ARC 
OS - S.C. SOMBER NASA-ARC 
01 - D.0. KIRK NASA-ARC 
01 - R.C. BLANCHARD NASA-LARC 

01 - R.E. YOUNG NASA-ARC 

01 - J. DERR US GEOLOGICAL SURVEY 

BRIEF DESCRIPTION 

THE INSTRUMENTS FOR THIS EXPERIMENT INCLUDE A THREE-AXIS 


ACCELEROMETER. PRESSURE SENSORS, AND TEMPERATURE SENSORS. THEY 

ARE BASED ON THE TECHNOLOGY DEMONSTRATED BY THE PAST VEHICLE 


(PLANETARY ATMOSPHERE EXPERIMENT TEST R710-2001). THE 


MEASUREMENTS &RE USED TO CONSTRUCT A PROFILE OF ATMOSPHERE
 
STATE PROPERTIES FOR THE LARGE PROBE TRAJECTORY FROM THE 


SURFACE TO APPROXIMATELY 140 KH ALTITUDE. THEY ARE ALSO USED 

TO DETERMINE VERTICAL WIND VELOCITY. HORIZONTAL WIND VELOCITY, 

AND TURBULENCE. BY COMPARING ATMOSPHERE CONDITIONS ALONG THE 


LARGE PROBE TRAJECTORY WITH THOSE MEASURED BY THE SHALL PROBES, 


CIRCULATION MODELS OF THE ATMOSPHERE ARE DETERMINED. THE 

INSTRUMENT$ WEIGH ABOUT 1.2 KG AND CONSUME ABOUT 3.4 W OF 

POWER. 


PIONEER-P----- VENUS PROBE 	S2-. SUOMI ---------

INVESTIGATION NAME-	 INFRARED RADIOMETER 


NSSDC ID- 78-OISF-G4 INVESTIGATIVE PROGRAM 

CODE SL/CO-OP 


INVESTIGATION DISCIPLINE(S)
 
PLANETARY ATMOSPHERES
 
AERONOMY 

PERSONNEL
 
P - V.E. SUOMI 	 U OF 6ISCONSIN
 
01 - J: LENOBLE 	 U OF LILLE 
01 - L.A. SROMOVSKY U OF WISCONSIN
 

01 - A. FYMAT 	 NASA-JPL
 
01 - G.E. DARIELSON NASA-JPL 

01 - M. HERMAN 	 U OF LILLE
 

BRIEF DESCRIPTION
 

THE OBJECTIVES ARE TO LOCATE REGIONS OF RADIATIVE
 

COVERGENCE AND DIVERGENCE AS A FUNCTION Or ALTITUDE AND TO
 
INDICATE THE HEIGHT AT WHICH SOLAR ENERGY IS ABSORBED BY THE
 
ATMOSPHERE. THIS EXPERIMENT USES A SMALL NET FLUX RADIOMETER
 

ON THE PROBE TARGETED TO THE DAYSIDE OF VENUS TO MEASURE THE
 

NET SOLAR FLUX IN THE 0.2 TO 4 MICROMETER REGION. THE TWO
 
PROBES TARGETED TO THE NIGHTSIDE OF THE PLANET CARRY NET
 

INFRARED FLUX SENSORS COVERING THE I TO 25 MICROMETER REGION.
 

THE INSTRUMENT WEIGHS ABOUT 0.4 KG AND USES 2.2 W OF POWER. 

*PIONEER 	 VENUS PROBE SM3**********
 

SPACECRAFT COMMON NAME- PIONEER VENUS PROBE SM3
 
ALTERNATE NAMES- PIONEER VENUS 1978
 

NSSDC ID- 75-078G
 

LAUNCH DATE- 0808/78 HEIGHT- 75. KG
 

LAUNCH SITE- CAPE CANAVERAL. UNITED STATES
 

LAUNCH VEHICLE- ATLAS
 

SPONSORING COUNTRYAGEnCY
 

UNITED STATES NASA-OSS
 

INITIAL ORBIT PARAMETERS
 
ORBIT TYPE- VENUS PROBE
 

PERSONNEL
 
MG - F.D. KOCHENDORFER NASA HEADQUARTERS
 

SC - M.A. MITI NASA HEADQUARTERS
 

PH - C.F. HALL NASA-ARC
 
PS - L. COLIN NASA-ARC
 

BRIEF DESCRIPTION
 
THIS SPACECRAFT 	 IS THE THIRD SMALL PROBE OF THE
 

PIONEER-VENUS MULTIPROBE MISSION. ON THIS MISSION FOUR
 

INSTRUMENTED ATMOSPHERIC ENTRY PROBES ARE CARRIED BY A
 
SPACECRAFT BUS TO THE VICINITY OF VENUS FOR DESCENT THROUGH THE
 

ATMOSPHERE TO THE PLANETARY SURFACE. TWO SMALL PROBES ENTER ON
 

THE NIGHTSIDE, AND ONE SMALL PROBE AND ONE LARGE PROBE ENTER ON
 

THE DAYSIDE OF THE PLANET. THE SPACECRAFT BUS ENTERS THE
 

ATMOSPHERE AND OBTAINS ATMOSPHERIC COMPOSITION DATA UNTIL
 

DURNU. INVESTIGATIONS EMPHASIZE THE STUDY OF THE STRUCTURE
 
COMPOSITION AND NATURE OF THE ATMOSPHERE DOWN TO THE SURFACE,
 

AND OF THE CLOUDS, THE RADIATION FIELD AND ENERGY EXCHANGE IN
 
THE LOWER ATMOSPHERE, AND LOCAL INFORMATION ON THE ATMOSPHERIC
 

CIRCULATION PATTERN. A SISTER MISSION, PIONEER-VENUS ORBITER,
 
PLACED A. ORBITING SPACECRAFT AROUND VENUS 2 WEEKS BEFORE THE
 
PROBES ARE RELEASED. SIMULTANEOUS MEASUREMENTS BY THE PROBES
 

AND ORBITER PERMIT RELATING SPECIFIC LOCAL MEASUREMENTS TO THE
 

GENERAL STATE OF THE PLANET AND ITS ENVIRONMENT AS OBSERVED
 

FROM ORBIT.
 

PIONEER VENUS PROBE 	SM3, COUNSELMA
 

INVESTIGATION NAME-	 DIFFERENTIAL VERY-LONG-BASELINE
 

INTERFEROMETRIC TRACKING
 

NSSDC ID- 78-0786-03 INVESTIGATIVE PROGRAM
 

CODE SL
 

INVESTIGATION DISCIPLINE(S)
 
PLANETARY ATMOSPHERES
 
METEOROLOGY
 

PLANETOLOGX
 

PERSONNEL 
P1 - C.C. COUNSELMAN MASS INST OF TECH 
OF - 1.I. SHAPIRO MASS IPST Of TECH 

01 - R. PRINN 	 MASS INST OF TECH
 
01 - J. CHARNEY 	 MASS INST OF TECH
 

01 - B. PETTENGILL MASS INST OF TECH 

BRIEF DESCRIPTION
 

THIS EXPERIMENT INVOLVES APPLYING DIFFERENTIAL
 
VERY-LONG-BASELINE INTERfEROMETRY TECHNIQUES TO THE RADIO
 
SIGNALS FROM THE ENTRY PROBE AND BUS (ORBITING SPACECRAFT) IN
 

ORDER TO INFER OR PLACE UPPER LIMITS ON WIND SPEEDS IN THE
 

LOWER ATMOSPHERE. THESE RESULTS ARE USED IN MODELING TIE
 

CIRCULATION PATTERNS OF VENUS' ATMOSPHERE. DATA TAKEN PRIOR TO
 
PROBE ENTRY ARE USED, IF FEASIBLE. TO INFER CHARACTERISTICS OF
 
VENUS' GRAVITY FIELD FOR USE WITH PROBE ENTRY OPERATIONS AS
 

ELL AS IN LATER SCIENTIFIC EVALUATION.
 

...---- PIONEER VENUS PROBE SM3, RAGENT ---------------------


INVESTIGATION NAME- CLOUD EXTENT. STRUCTURE. AND
 
DISTRIBUTION
 

94
 



NSSOC IO- 7I-cG-G2 INVESTIGATIVE PROGRAM 	 SPONSORING COUNTRY/AGENCY 
CODE SL/CO-OP 	 U.S.S.R. SAS
 

INVESTIGATION DISCIPLINE(S) INITIAL ORBIT PARAMETERS
 
PLANETARY ATMOSPHERES ORBIT TYPE- GEOCENTRIC EPOCH DATE- 11/26/76
 
AEROHOMY ORBIT PERIOD- 5713. MIN INCLINATION- 65. BEG
 
METEOROLOGY PERIAPSIS- 510. AM ALT APOAPSIS- 199000. KM ALT
 

PERSONNEL PERSONMCL 
pI - B. RAGENT NASA-ARC PM - UNKNOWN 
'Pi - J.E. BLAMONT CNRS-SA PS - A.A. GALEEV IKl 

BRIEF 	DESCRIPTION BRIEF DESCRIPTION
 

THIS EXPERIMENT CONSISTS OF A NEPHELOMETER TO MEASURE THE PROGNOZ 5 CARRIED SCIENTIFIC APPARATUS FOR RESEARCH OF 
ENERGY BACKSCATTERED FROr CLOUD PARTICLES. IT USES A PULSED RADIATION FROM THE SUN. SOLAR WIND, MAGNETIC FIELDS IN 
GALLIUM ARSENIDE LASER DIODE 0 ILLUMINATE THE CLOUDS. THE CIRCUMTERRESTRIAL SPACE. RADIO TRANSMITTER. RADIO SYSTEM FOR 

ALTITUDE HISTORY OF THE BACKSCATTERED SIGNAL INDICATES THE PRECISE MEASUREMENTS OF ORBIT ELEMENTS, AND RADIO TELEMETRY 
PRESENCE AD-VERTICAL EXTENT OF CLOUDS ALONG THE TRAJECTORIES- SYSTEM-

COMPARISONS WITH THE MEASUREMENTS FROM THE SMALL PROBES 

INDICATES THE SPATIAL VARIABILITY Of THE CLOUD STRUCTURE. THE ------- PROGNOZ 5, EROSHENKO" 
LASER OPERATES AT ABOUT 9000 A. THE EXPERIMENT WEIGHS ABOUT 

C.6 KG AND USES ABOUT 1.3 W OF POWER. 	 INVESTIGATION NAME- THREE-AXIS FLUXGATE MAGNETOMETER 

PIONEER-------VENUS PROBE $M3, SIFF ----------- SSDC E- 76-112A-01 INVESTIGATIVE PROGRAM 
SOLAR-TERRESTRIAL PHYSICS 

INVESTIGATION NAME- ATMOSPHERE STRUCTURE
 
INVESTIGATION DISCIPLINE(S)
 

MSSDC IO- 78-078G-01 INVESTIGATIVE PROGRAM MAG1ETOSPHERIC PHYSICS 
CODE SI PARTICLES AND FIELDS 

INVESTIGATION DISCIPLINE(S) PERSONNEL
 
PLANETARY ATMOSPHERES PI - YE.G. EROSHENKO IZMIRAK
 

PERSONNEL BRIEF DESCRIPTION 

P1 - A. SEIFF NASA-ARC A THREE-AXIS FLUXGATE MAGNETOMETER WAS FLOWN TO MEASURE 

O - S.C. SOMMER NASA-ARC VECTOR FIELDS FROM I TO 60 GAMMAS. 
01 - R.E. BLANCHARD NASA-LARC 
01 - D.E. KIRK NASA-ARC ------- PROGNOZ 5, GRIGORYEVA 

01 - R.E. YOUNG NASA-ARC 

01 - j. DERR US GEOLOGICAL SURVEY INVESTIGATION NAME- KILOMETRIC/HECTOMETRIC RECEIVER 

mRIEF 	 DESCRIPTION NSSDC ID- 76-1t1A-OS INVESTIGATIVE PROGRAMTHE INSTRUMENTS FOR THIS EXPERIMENT INCLUDE A THRE-AXIS SOLAR-TERRESTRIAL PHYSICS 
ACCELEROMETER. PRESSURE SENSORS. AED TEMPERATURE SENSORS. THEY 

ARE BASED ON THE TECHNOLOGY DEMONSTRATED BY THE PAET VEHICLE INVESTIGATION DISCIPLINE(S) 

(PLANETARY ATMOSPHERE EXPERIMENT TEST R7106-2001). THE SOLAR PHYSICS 
MEASUREMENTS ARE USED TO CONSTRUCT A PROFILE OF ATMOSPHERE 
STATE PROPERTIES FOR THE LARGE PROBE TRAJECTORY FROM THE PERSONNEL 
SURFACE TO APPROXIMATELY 140 AM ALTITUDE. THEY ARE ALSO USED PC - V.P. GRIGORYEVA STERNBERG ASTRON INST 

TO DETERMINE VERTICAL WIND VELOCITY. HORIZONTAL WIND VELOCITY, 
AND TURBULENCE. BY COMPARING ATMOSPHERE CONDITIONS ALONG THE BRIEF DESCRIPTION
 

LARGE PROBE TRAJECTORY WITH THOSE MEASURED BY THE SMALL PROBES. A KILOMETRIC/HECTOMETRIC RECEIVER WAS FLOWN TO MEASURE
 

CIRCULATION MODELS OF THE ATMOSPHERE ARE DETERMINED. THE ELECTRIC AND MAGNETIC FIELDS FROM 50 KHZ TO 1 MHZ IN 10
 

INSTRUMENTS WEIGH ABOUT 1.2 KG AND CONSUME ABOUT 3.4 W OF CHANNELS.
 

POWER. 
------- PROGNOZ 5, GRINGAUZ
 

------- PROBE SUOMI
PIONEER VENUS 53, 

INVESTIGATION AKE- PLASMA DETECTOR
 

INVESTIGATION NAME- INFRARED RADIOMETER
 
NSSOC 1D- 76-112A-02 INVESTIGATIVE PROGRAM
 

NSSD 1D- 78-O8G-.4 INVESTIGATIVE PROGRAM SOLAR-TERRESTRIAL PHYSICS
 
CODE SL/CO-OP I
 

INVESTIGATION DISCIPLINE(S)
 

INVESTIGATION DISCIPLINECS) PARTICLES AND FIELDS 
PLANETARY ATMOSPHERES 

AERONOMY PERSONNEL 
PI - K.I. GRINGAUZ 	 IKI 

PERSONNEL 

PC - V.E. SUOMI U OF WISCONSIN BRIEF DESCRIPTION 

01 - J. LENOLE U OF LILLE A PLASMA DETECTOR WAS FLOWN TO MEASURE ION SPECTRA FROM 
01 - A. FYMAT NASA-JPL 0.1 TO 4.4 KEV- AN ELECTRON PROBE WAS ALSO INCLUDED TO MEASURE 
01 - L.A. SROMOVSKY U OF WISCONSIN DENSITY AND TEMPERATURE BELOW 300 EV. 
0E - G.E. DANIELSON NASA-JPL 

or - N. NERMAN U OF LILLE ------- PROGNOZ 5, KACHAROV 

BRIEF 	DESCRIPTION INVESTIGATION NAME- SOLAP X-RAYS
 
THE OBJECTIVES ARE TO LOCATE REGIONS OF RADIATIVE
 

CONVERGE'CE AND DIVERGENCE AS A FUNCTION OF ALTITUDE AND TO NSSC ID- 76-112A-03 INVESTIGATIVE PROGRAM
 

INDICATE THE HEIGHT AT WHICH SOLAR ENERGY IS ABSORBED BY THE SOLAR-TERRESTRIAL ?HYSICS
 
ATMOSPHERE. THIS EXPERIMENT USES A SMALL NET FLUX RADIOMETER
 
ON THE PROBE TARGETED TO THE DAYSIDE OF VENUS TO MEASURE THE INVESTIGATION DISCIPLINE(S)
 

NET SOLAR FLUX IN THE 0.2- TO 4-MICROMETER REGION. THE TWO X-RAT ASTRONOMY
 

PROBES TARGETED TO THE NIGHTSIDE OF THE PLANET CARRY NET SOLAR PHYSICS
 

INFRARED FLUX SENSORS COVERING THE 1- TO 25 MICROMETER REGION.
 
THE INSTRUMENT WEIGHS ABOUT 0.4 KG AND USES 2.2 W OF POWER. PERSONNEL
 

PC - G.YE. KACHAROV LENGRAD INST PHYS TECH 
*************** * P*pOGIOZ *************** 

PRIEF 	DESCRIPTION 

SOLAR X-RAYS WERE MEASURED FROM 2 TO 511 KEV. 

SPACECRAFT COMMON NAME- PROGNOZ 5
 
ALTERNATE NAMES- 09557 ------ PROGNOZ 5 KURT-


NSSDC ID- 76-112A 	 INVESTIGATION NAME- INTERPLANETARY UV EMISSION PHOTOMETER -

HYDROGEN AND HELIUM 

LAUNCH DATE- 11/25/76 WEIGHT- 930. KG
 

LAUNCH SITE- TYURATAM (BAIKONUR COSMIDROE), U.S.S.R. TSSbC ID- 76-1IIA-OB INVESTIGA71VE PROGRAM
 

LAUNCH VEHICLE- A-2-E 
 SOLAR-TERRESTRIAL PHYSICS
 

INVESTIGATION DISCIPLINE(S)
 
SOLAR PHYSICS
 
INTERPLANETARY PHYSICS
 

ASTRONOMY
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PERSONNEL NSSDC ID- 17-093A 

PI - V .. KURT I I I 
PI - JL BERTAUX CNRS-SA LAUNCH DATE- 09122177 WEIGHT- KG 

LANNCHSITE- TYUAATAM (BAIKONUR COSMODROME), U.S.S.R_ 
BRIEF DESCRIPTION LAUNCH VEHICLE- UNKNOWN 

THE OBJECTIVES OF THIS EXPERIMENT WERE TO -- Cl) STUDY 
THE INTERPLANETARY MEDIUM NEUTRAL HYDROGEN, HELIUM DENSITY, AND SPONSOPING COUNTRYtAGENCY 
TEMPERATURE. (2) STUDY THE RATIO OF NEUTRAL HE'TO ATOMIC U.S.S.R. SAS 
HYDROGEN. (3) OBSERVE HE IONS IN PLASMASPHERE -AND 
INTERPLANETARY EDIUM. AND (4) TO STUDY THE GEOCORONA. THE INITIAL ORBIT PARAMETERS 
THIN FILM PHOTOMETERS USED SPIRALTRONS AND THIN FILM FILTERS. ORBIT TYPE- GEOCENTRIC EPOCH DATE- 09123177 
ABSORPTION CELLS WERE ALSO USED. SPECIFICALLY. THE 304-A HE 
POSITIVE ION LINE. THE 584-A HE SOLAR LINE, AND THE 584-A HE 

ORBIT PERHOO 386. IN INCLIHATION- 65. DEG
/ PERIAPSIS 498. KM ALT APOAPSIS" 197900. AM ALT 

LINE WERE MEASURED USING THIN FILM FILTERS. THE 1216-A H 
LYMAN-ALPHA LINE WAS MEASURED WITH AN ABSORPTION CELL. PERSONNEL 

I PM - UNKNOWN 
------- PROGNOZ 5, LICKI --------------- PS - A. GALEEV IKI 

INVESTIGATION HARE- SOLAR X-RAY SPECTROMETER BRIEF DESCRIPTION 
THE SPACECRAFT WAS A MEMBER OF A CONTINUING SERIES TO 

NSSDC ID- 76-112A-07 INVESTIGATIVE PROGRAM MEATURE CHARGED PARTICLES, PLASMA. MAGNETIC FIELDS. AND SOLAR 
SOLAR-TERRESTRIAL PHYSICS ELECTROMAGNETIC RADIATION. THIS MISSION WAS PART OF THE 

SOCIALIST COUNTRIES' CONTRIBUTION TO THE INTERNATIONAL 
INVESTIGATION DISCIPLINE(S) MAGNETOSPHERIC STUDY. THE SPECIFIC SCIENTIFIC GOALS OF THIS 
X-RAY ASTRONOMY MISSION WERE: (1) ACCELERATION PROCESSES IN THE SOLAR CORONA 

AND FLARE ACCELERATION OF CHARGED PARTICLES, (2) PROPAGATION OF 
PERSONNOL ACCELERATED PARTICLES FRON THE SOLAR CORONA TO INTEAPLANETARY 

PI - O.B. LICKIN IKI SPACE, (3) PARTICLE ACCELERATION FROM INTERPLANETARY SHOCK 
PI - B. VALNICEK ASTRONOMICAL INST FRONTS, (4) CHEMICAL AND CHARGE COMPOSITION OF THE SOLAR WIND 

AND SOLAR ENERGETIC PARTICLES. (5) INSTABILITY PROCESSES IN 
BRIEF DESCRIPTION 

SOFT X-RAYS WERE MEASURED IN ENERGY RANGE FROM ? TO 100 
INTERPLANETARY PLASMA AND WAVE ENVIRONMENTS, (6) PROPAGATION 
AND PENETRATION INTO THE MAGNETOSPHERE OF SOLAR PLASMA AND 

KEV IN FIVE BANDS. ENERGETIC PARTICLES. C7) MAGNETOTAIL PLASMA DYNAMICS DURING 

------- PROGNOZ S. LOGACHEV ------------------- ----------
SUBSTORMS, (I) DISCRETE GAMMA RAY LINES OF SOLAR AND GALACTIC 

ORIGIN. AND (9) UV-EHISSION IN INC UPPER ATMOSPHERE AND THE 
INTERPLANETARY MEDIUM- DATA WERE OBTAINED FROM A 5 MEGABIT 

INVESTIGATION NAME- ENERGETIC PARTICLES CHARGE COMPOSITION STORAGE OURING EACH PERIGEE SO THAT CONTINUOUS DATA ACEQUISITION -

OVER THE WHOLE ORBIT WAS ACHIEVED. 
NSSDC ID- 76-112A-04, INVESTIGATIVE PROGRAM 

SOLAR-TERRESTRIAL PHYSICS ------- PROGNOZ 6. EROSHENKO 

INVESTIGATION DISCIPLINE(S) INVESTIGATFION NAME- THREE-AXIS FLUIGATE MAGNETOMETER 
PARTICLES AND FIELDS 
COSMIC RAYS NSSDC ID- 77-093A-01 INVESTIGATIVE PROGRAM 

SOLAR-TERRESTRIAL PHYSICS 
PERSONNEL 

PI - YU.I. LOGACHEV INST NUCLEAR PHYS INVESTIGATION DISCIPLINE(S) 
PARTICLES AND FIELDS 

BRIEF DESCRIPTION MAGNETOSPHERIC PHYSICS 
THE EXPERIMENT OBJECTIVE WAS TO MEASURE SPECTRA, 

ANISOTROPY, AND CHARGE COMPOSITION ABOVE SCO MEV/NUCLEON FOR 2 PERSONNEL 
FROM 2 TO 6, 6 TO 10, 15 TO 35, AND 35 TO 50. PI - YE.G. EROSHENKO IZMIRAN 

------- PROGNOZ 5, LUTSENKO -------------- BRIEF DESCRIPTION 
A THREE-AXIS FLUXGATE MAGNMETOMETER WAS USED T0 MEASURE 

INVESTIGATION NAME- ENERGETIC PARTICLES CHARGE AND MASS VECTOR MAGNETIC FIELDS FRO" 1 TO 6G GAMMA WITH AN INTENSITY 
COMPOSITION RESOLUTION Of 0.5 GAMMAS- BOTH INTERPLANETARY AND GEOMAGNETIC 

TAIL FIELDS WERE CAPABLE OF BEIHG MEASURED. 
RSSDC ID- 76-112A-06 INVESTIGATIVE PROGRAM 

SOLAR-TERRESTRTAL PHYSICS ------- PROGNO
Z 

6. ESTULIN------------

INVESTIGATON DISCIPLINE(S) INVESTIGATIONIIAME- GAMMA-RAY SPECTROMETER 
PARTICLES AND FIELDS 
COSMIC RAYS NSSOC 10- 77-093A-O INVESTIGAIVE PROGRAM 

SOLAR-TERRESTRIAL PHYSICS 
PERSONNEL 

PI - V.N. LUTSENKO IKI INVESTIGATION DISCIPLINE(S) 
GAMMA-RAY ASTRONOMY 

BRIEF DESCRIPTION 

THE EXPERIMENT WAS FLOWN TO MEASURE ENERGETIC PARTICLE PERSONNEL 
CHARGE AND MASS COMPOSITION IN THE ENERGY RANGE FROM 7 TO 30 PI - I.V. ESTULIII IKE 
REV/NUCLEON. PI - G. VEDRENNE CESR 

..... -PROGNO
Z 

5. ZERTSALOV -------------- RIEF DESCRIPTION, 

THIS INVESTIGATION WAS CONCERNED WITH THE COSMIC GAMMA 

INVESTIGATION NAME- PLASMA SPECTROMETERS RAY SPECTRUM AND GAMMA RAY BURSTS. THE ENERGY RANGE COVERED 

WAS 0-1 TO 3 MEY. ONE DETECTOR OBSERVED THE SUN AND ANOTHER 
NSSDC 10- 76-11ZA-09 INVESTIGATIVE PROGRAM WAS POINTED IN THE ANtI-SOLAR DIRECTION. THE MAIN DETECTOR WAS 

SOLAR-TERRESTRIAL PHTSICS AN OMNIDIRECTIONAL PHOSWICH SYSTEM FROM WHICH PULSE HEIGHT 
ANALYSIS WAS OBTAINED. THE SOLAR VIEWING DETECTOR WAS USED TO 

INVESTIGATION DISCIPLINE(S) OBTAIN SOLAR BURSTS AS WELL AS SERVING' AS A DISCRIMINATOR OR 
PARTICLES AND FIELDS THE GAMMA RAY BURST MEASUREMENTS. 

PERSONNEL ------- PROGNOZ 6, GRINGAZ------------
PI - AMA. ZERTSALOV IKE 
PI - J.i. BOSGUED CESR INVESTIGATION NAME- PLASMA DETECTOR 

BRIEF DESCRIPTION NSSDC ID- 77-093A-02 INVESTIGATIVE PROGRAM 
PLASMA SPECTROMETERS WERE FLOWN TO MEASURE ELECTRONS FROM SOLAR-TERRESTRIAL PHYSICS 

3 EV TO 15 KEY. PROTONS EROM S EV TO 15 KEW. AND POSITIVE IONS 
FROM 3 EV TO 4 KEV WITH MASS RESOLUTION. INVESTIGATION DISCIPLINE(S) 

PARTICLES AND FIELDS 
****** PROGNOZ 

PERSONNEL 

PI - K.I. GRINGAUZ IKI 
SPACECRAFT COMMON NAME- PROGNOZ 6 
ALTERNATE NAMES- 13370 BRIEF DESCRIPTION 

THIS INVESTIGATION WAS INVOLVED WITH THE SOLAR WIND 
PLASMA AND THE COLD PLASMA IN THE MAGNETOSPHERE. LARGE-ANGLE 

FARADAY CUPS WERE EMPLOYED TO MEASURE BOTH IONS AND ELECTRONS. 
IONS WERE MEASURED IN THE ENERGY RANGE 0.01 TO 5.4 REV IN 16 
CHANNELS AND ELECTRONS WERE SENSED IN 16 CHANNELS IN THE RANGE 
10 TO 300 EV. ION DENSITIES FROM 0.1 TO 50/CUBIC CM, 
TEMPERATURES FROM 20 TO 20,00 K, AND BULK VELOCITY FROM 240 TO 
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670 KCMS WERE MEASURED. THE DENSITY OF ELECTRONS AND THEIR PERSONNEL 

TEMPERATURES WERE ALSO MEASURED. Pl - V.N. LUTSENKO IKE
 

ASTRO INST
01 - S. FISCHER
6. KACHARO--PR06NO 

BRIEF 	DESCRIPTION
 

THE ENERGY AND MASS COMPOSITION OF CHARGED PARTICLES WERE
 
MEASURED IN THE RANGE S TO 50 MEVINUCLEON. THE INSTRUMENT 

NSSDC ID- 77-093A-03 INVESTIGATIVE PROGRAM (SOVIET-CZECHOSLOVAK EXPERIMENT TP-2) IS A 3-ELEMENT SOLID 

SOLAR-TERRESTRIAL PHYSICS STATE DOUBLE DE/DX-E TELESCOPE WITH A PLASTIC SCINTILLATOR 

ANTI-COINCIDENCE CUP. THE TELESCOPE AXIS POINTS TO THE SUN. 
INVESTIGATION DISCIPLINE(S) DETECTOR THICKNESSES ARE 100 MICRONS (DI, DZ) AND 1800 MICRONS 

INVESTIGATION NAME- SOLAR X-RAYS 


SOLAR PHYSICS (DI). PULSES FROM CHARGED PARTICLES WITH Z FROM I TO IS ARE
 

X-RAY ASTRONOMY ANALYZED- CHANNELS FOR 9 TYPES OF COINCIDENCE EVENTS HAVE BEEN
 
IDENTIFIED. ENERGY RANGES HAVE BEEN IDENTIFIED FOR PROTONS AS
 

PERSONNEL PI (1.4-3.4 MEV) AND P3 C5-18 MEV). AND FOR ALPHA PARTICLES AS
 

PI - G.YE. KACHAROV LENGRAD INST PHYS TECH Al (1.4-3.4 MEV'NUCLEON) AND AS 
(5-18 MEV/NUCLEONY. GEOMETRIC
 

FACTORS ARE 1.2 CH SO SR FOR P1. Al. AND 0.1 CH SO SR FOR 'P2,
 

URIEF 	DESCRIPTION PS, A2, AS.'
 
SOLAR X-RAYS IN THE PHOTON ENERGY FROM 2 TO 511 KEY WERE 
 I 

MEASURED AND THE SPECTRUM OBTAINED. STANDARD SODIUM IODIDE ------- PROGNOZ 6, PISARENKO 

CRYSTALS AND ANTICOINCIDENCE TECHNIQUES WERE EMPLOYED. 
INVESTIGATION NAME- ENERGETIC ELECTRON AND PROTON
 

--	 SPECTROMETERPROGNOZ -------------------------------------
-------6, KURT 


NSSDC ID- 77-093A-09 INVESTIGATIVE PROGRAM
INVESTIGATION NAME- INTERPLANETARY UV EMISSION PHOTOMETER -
SOLAR-TERRESTRIAL PHYSICS
HYDROGEN AND HELIUM 


INVESTIGATION DISCIPLINE(S)
 

SOLAR-TERRESTRIAL PHYSICS 

NSSDC 	ID- 77-093A-08 INVESTIGATIVE PROGRAM 


INTERPLANETARY PHYSICS
 

MAGNETOSPHERIC PHYSICS
 

INVESTIGATION DISCIPLINE(S) PARTICLES AND FIELDS
 

ASTRONOMY 
 f
 

INTERPLANETARY PHYSICS PERSONNEL
 

SOLAR PHYSICS PC - N.F. PISARENKO 111
 
PC - L. TREGER CENS
 

PERSONNEL 

Pi - V.6. KURT 11< BRIEF DESCRIPTION 

I - JL. ERTAUX N CfURS-SA ELECTRONS AND 'PROTONS WERE MEASURED IN VARIOUS SPECTRAL 
INTERVALS. PROTONS FROM 3 TO 500 MEV WERE SENSED; OHE ELECTRON
 

BRIEF DESCRIPTION ENERGY RANGE WAS FROM 0.3 TO 20 HEy. A SOLID STATE DETECTOR
 

THE OBJECTIVES OF THIS INVESTIGATION ERE TO (1) STUDY TELESCOPE WAS PROBABLY USED FOR THIS INVESTIGATION.
 

THE NEUTRAL HYDROGEN AND HELIUN DENSITY AND TEMPERATURE IN THE
 

INTERPLANETARY MEDIUM (2) STUDY THE RATI OF NEUTRAL HELIUM TO ------ PROGNOZ 6, SERVERINY
 

ATOMIC HYDROGEN (3) OBSERVE HELIUM IONS IN THE PLASMASPHERE AND
 

THE INTERPLANETARY MEDIUM. AND (4) STUDY THE GEOCORONA. THE INVESTIGATION NAME- BY EMISSION SPECTROMETER
 

INSTRUMENT CONSISTED OF THIN FILM FILTER PHOTOMETERS USING
 

SPIRALTRONS TO MEASURE THE 304 A (HE+), 584 A (HE), AND THE NSSDC ID- 77-093A-10 
 INVESTIGATIVE PROGRAM
 

SOLAR 584 A LINES AND AN ABSORPTION CELL TO MEASURE THE 1216A 
 SOLAR-TERRESTRIAL PHYSICS
 

LYMAN ALPHA LINE.
 
INVESTIGATION DISCIPLINE(S)
 

SOLAR PHYSICS
 
AERONOMY
 

PROGNOZ-------6, LICK!N-


INVESTIGATION NAME- SOLAR X-RAY SPECTROMETER
 
PERSONNEL
 

NSSDC IO- 77-093A-07 INVESTIGATIVE PROGRAM 
 PI - A.B. SERVERNY 	 CRIMEAN ASTROPHYS OBS 

CNAS-LAS
SOLAR-TERRESTRIAL PHYSICS PI - G.C. COURTES 

INVESTIGATION DISCIPLINE(S) BRIEF DESCRIPTION 
X-RAY ASTRONOMy AN ULTRAVIOLET EMISSION SPECTROMETER TO MEASURE BOTH 

ATMOSPHERIC AND INTERPLANETARY SPECTRA WAS USED. THE DETAILS 

OF THE INSTRUMENT HAVE NOT SEEN SPECIFIED. 

Pi - B.S. LICKIN IKE 

Pi - B. VALNI EK ASTRONOMICAL INST ------- PROGNOZ 6. SKREBTSOV-----------------------------------

PERSONNEL 


INVESTIGATION NAME- PROTON AND HEAVY NUCLEI SPECTROMETER
BRIEF DESCRIPTION 

SOLAR X-RAYS IN THE I TO 00 KEV RANGE WERE MEASURED INS 

NSSDC ID- 77-093A-06 INVESTIGATIVE PROGRAM
CHANNELS. THE EXACT INSTRUMENTATION HAS NOT BEEN SPECIFIED BUT 

SOLAR-TERRESTRIAL PHYSICS
SODIUM IODIDE CRYSTALS AND PROBABLY PROPORTIONAL COUNTERS WERE 


USED. 
INVESTIGATION DISCIPLINE(S)
 

SOLAR 	PHYSICS
PROGNOZ-------6, LOGACEHEV-----------------------------------

PERSONNEL
 
P1 - G.P. SKREBTSOV LENGRAD INST PHYS TECH
 

INVESTIGATION RARE- ELECTRON AND PROTON SPECTROMETER 


HISOC ID- 77-093A-04 INVESTIGATIVE PROGRAM
 
SOLAR-TERRESTRIAL PHYSICS BRIEF DESCRIPTION
 

MEASUREMENTS OF ENERGETIC PARTICLES WITHIN 0.8 TO 15
 

THAN OR EQUAL TO 3 AND 0.2 TO 7.2
 

PARTICLES AND FIELDS MEV/NUCLEON FOR Z EQUAL TO I AND 2 WERE OBTAINED. DETAILS OF
 

MAGNETOSPHERIC PHYSICS THE INSTRUMENTATION HAVE NOT BEEN PROVIDED.
 

INTERPLANETARY PHYSICS
 

INVESTEGATION DISCIPLINE(S) MEV(NUCLEON FOR Z GREATER 


************** S3***-***************
 

PERSONNEL
 
PI - YU.I. LOGACHEV INST NUCLEAR PHYS
 

SPACECRAFT COMMON NAME- 532-

SESP S7-6
ERIEF 	DESCRIPTION ALTERNATE NAMES-


THE SPECTRUM OF PROTONS AND ELECTRONS IN THE ENERGY RANGE 

0.03 TO 10 REY WAS MEASURED. THE DETAILS OF THE INSTRUMENT HSSDC ID 75-114B
 

HAVE NOT BEEN PROVIDED.
 
LAUNCH DATE- 12/03/75 WEIGHT- KG
 

LAUNCH SITE- VANDENBERG AFR. UNITED STATES
PROGNO-------6, LUTSENKO ------------------------------------

LAUNCH VEHICLE-


INVESTIGATION NAME- ENERGETIC PARTICLES CHARGE AND MASS
 

COMPOSITION 


Z 


SPONSORING COUNTRY/AGENCY
 
UNITED STATES DOD-USAF
 

NSSDC ID- 77-093A-11 INVESTIGATIVE PROGRAM 
SOLAR-TERRESTRIAL PHYSICS INITIAL ORBIT PARAMETERS 

ORBIT TYPE- GEOCENTRIC EPOCH DATE- 12/08/75 

INVESTIGATION DISCIPLINE(S) ORBIT PERIOD- 96.3 MIN INCLINATION- 96.3 DEG 

COSMIC RAYS PERIAPSIS- 236. KM ALT APOAPSIS- 1558. KM ALT
 

,PARTICLES AND FIELDS
 

ORIGINAL PAGE IS 
OF POOR QUALITY 
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PERSONNEL 
 BRIEF 	DESCRIPTION
 
PH - SAMSO USAF-LAS 

PS - J.R. STEVENS AEROSPACE CORP 


BRIEF 	DESCRIPTION 


THIS SPACECRAFT WAS A SPIN-STABILIZED OBSERVATORY 
MOUNTING 13 SCIENCE EXPERIMENT SENSORS. THE PLANNED POLAR 
ORBIT 	(APPROXIMATELY 230. BY 900 NM) COVERED A SUFFICIENT VOLUME 
OF SPACE TO OBSERVE DENSITY CHANGES IN THE LOWER PART OF THE 
ORBIT AND OTHER PARAMETERS AT HIGHER LEVELS THAI RELATED TO 
THESE DENSITY VARIATIONS. 

------.S3-2. FENNELL ------------------------------------------

INVESTIGATION NAME-	 PROTON TIME-OF-FLIGHT AND PROTON ALPHA
 
COUNTERS 


NSSDC ID- 75-114B-14 INVESTIGATIVE PROGRAM
 
SESP 


INVESTIGATION DISCIPLINE(S)
 
MAGNETOSPHERIC PHYSICS 

PARTICLES AND FIELDS 

PERSONNEL 

PI - J.F. FENNELL AEROSPACE CORP 


BRIEF 	DESCRIPTION 

THIS EXPERIMENT MEASURED PROTONS FROM ABOVE 0.4 TO ABOVE 

9 NEV IN 6 CHANNELS, PROTONS ABOVE 400 KEV. AND ALPHAS FROM I 
TO 34 KEV. 

I
 
S-Z MARCOS
 

INVESTIGATION NAME-	 TRIAXIAL PIEZOELECTRIC ACCELEROMETER 

N$$DI ID- 75-114B-10 INVESTIGATIVE PROGRAM 


SESP
 

INVESTIGATION DISCIPLINE(S) 

ATMOSPHERIC PHYSICS 


PERSONNEL 
PI - F.A. MARCOS USAF GEOPHYS LB 

01 - J.P. MCISAAC USAF GEOPHYS LAD 

BRIEF DESCRIPTION 

THIS EXPERIMENT STUDIED AIMOSPHERIC DENSITY AND ITS 


VARIATIONS IN THE REGION NEAR SATELLITE PERIGEE. THE 

EXPERIMENT CONSISTED OF A CANTILEVERED PYROELECTRIC BEAM LOADED 

WITH A- MASS. ATMOSPHERIC DRAG CHANGES PRODUCING PRESSURE 

CHANGES I THE BEAM PRODUCE AN ELECTRIC CURRENT. THE 

THREE-COMPONENT CURRENT VALUES WERE USED TO COMPUTE DENSITY 


VALUES IN THE ACCELERATING REGIONS OF THE ORBIT.
 

------- 53-2, ICISAAC ........--------------


INVESTIGATION NAME-	 NEUTRAL DENSITY EXPERIMENTS (COLD AND 
HOT CATHODE GAUGES) 

PROGRAM
INVESTIGATIVE
75-1149-01 


SESP 

NSSb 	 TD-

INVESTIGATION DISCIPLINE(S) 

"ATMOSPHERIC PHYSICS 

PERSONNEL 

PI - J.P. RCISAAC USAF GEOPHYS LAB 


BRIEF DESCRIPTION 

THIS EXPERIMENT STUDIED NEUTRAL DENSITY VARIATIONS ABOVE 

230 KM OVER A WIDE RANGE OF LATITUDE. OF PARTICULAR INTEREST 
WAS, TEE ASSOCIATION OF THE OBSERVED DENSITY VARIATIONS WITH 
GEOMAGNETIC AND SOLAR PARAMETERS TO BETTER IDENIFY AND 
INVESTIGATE THE INTERRELATIONSHIPS WHICH OCCURRED. THE FREE 
IONS WERE REMOVED NEAR THE INSTRUMENT APERTURE BY NEGATIVELY
 
CHARGED PLATES. THE NEUTRALS WERE PASSED BETWEEN A HOT 

FILAMENT AND A COLLECTOR, ARRANGED AXIALLY WITHIN A GRID COIL.
 
THE FILAMENT EMITTED ELECTRONS AND IONIZED THE NEUTRALS. WHICH 

THEN (DUE TO THE POSITIVE GRID CHARGE) FORMED THE ION CURRENT 

TO THE COLLECTOR. DENSITIES HERE COMPUTED FROM THESE OBSERVED
 
COLLECTOR-CURRENT VALUES. A COLD CATHODE INSTRUMENT WAS ALSO 
BE INCLUDED IN THIS EXPERIMENT AND OPERATED ON SIMILAR 

PRINCIPLES. 

------. S3-2, PHILBRIEK ----------------

INVESTIGATION NAME-	 VELOCITY MASS SPECTROMETER 

NSSDC 	 ID- 75-1148-02 INVESTIGATIVE PROGRAM 
SESW 

INVESTIGATION DISCIPLINE(S) 

ATMOSPHERIC PHYSICS 


PERSONNEL 

PI - C.R. PHILBRICK USAF GFOPHYS LAB
 

THIS EXPERIMENT IDENTIFIED ATMOSPHERIC CONSTITUENTS ArID
 
MEASURE THEIR DENSITIES. AMBIENT IONS WERE REMOVED, THE
 
NEUTRALS IONIZED AND THE RESULTING IONS WERE THEN MASS SELECTED
 
BY GRID-PRODUCED ELECTROSTATIC FIELDS. THE DIFFERENT IONS HERE 
BE SEQUENTIALLY SELECTED AND THEN GIVEN A KNOWD ACCELERATION. 
THE RESULTING TIRE-OF-FLIGHT DOWN A DRIFT TUBE IDENTIFIED THE 
ION MASS, AND A COUNTER AT THE END OF THE TUBE OBSERVED THE 
CONSTITUENT DENSITIES. 

S3-2, 	 RICE ..................... .
 

INVESTIGATION NAME- NEUTRAL DENSITY EXPERIMENT (COLD CATHODE
 
GAGE) 

NSSD. ID- 75-1140-03 INVESTIGATIVE PROGRAM
 
SESP
 

INVESTIGATION DISCIPLINE(S)
 
ATMOSPHERIC PHYSICS
 

PERSONNEL
 
PR - C.J. RICE AEROSPACE CORP
 

BRIEF DESCRIPTION
 
THIS EXPERIMENT STUDIED ATMOSPHERIC NEUTRAL DENSITIES AND
 

THEIR LOCALIZED VARIATIONS. THE INSTRUMENT, AFTER REMOVING
 
AMBIENT IONS. IONIZED NEUTRAL PARTICLES BY ELECTRON EMISSION 
FROM THE CATHODE. THE MEASURED PARAMETER WAS THE ION CURRENT 
TO A COLLECTOR. 

----- - - SS3-2,----. NICE--------------------------------- -----

INVESTIGATION NAME- RETARDING POTENTIAL ANALYZER (RPA) 

NSSOC ID- 75-1148-11 INVESTIGATIVE PROGRAM
 
SESP
 

INVESTIGATION DISCIPLINE(S)
 
IONOSPHERES
 
ATMOSPHERIC PHYSICS
 

PERSONNEL
 
P - C.J. RICE AEROSPACE CORP
 

BRIEF 	DESCRIPTION
 
THIS EXPERIMENT OBSERVED UPWARD FLUX OF IONS FROM THE
 

POLAR IONOSPHERE. DATA FROM THIS WERE USED IN CONJUNCTION WITH 
MEASUREMENTS OF OTHER POLAR REGION PARAMETERS AND THEIR 
VARIATIONS, LNCLUDING COMPOSITION, CONSTITUENT AND ITAL 
DENSITY, ENERGIZED PARTICLE FLUX, ETC. THE OBJECT OF THE STUDY
 
WAS TO MORE ACCURATELY DEFINE PRODUCTION, LOSS. AND EQUILIBRIUM
 
PROCESSES THAT OCCUR WITHIN AND NEAR THE AURORAL OVAL.
 

.. .. 	. S3-., RotE... ... ... .. ... ... ... ... .. 

INVESI1GATION NAME-	 ELECTROSTATIC ANALYZER (2-300 EV) 

NSSOC 	ID- 75-114B-13 INVESTIGATIVE PROGRAM
 
SEIP 

INVESTIGATION DISCIPLINE(S)
 

IONOSPHERES
 
ATMOSPHERIC PHYSICS
 

PERSONNEL
 
PC - C.J. RICE AEROSPACE CORP
 
01 - P.J.L.WIDMAN USAF GEOPHYS LAB
 

BRIEF 	DESCRIPTION
 
THIS EXPERIMENT USED AN ELECTROSTATIC ANALYZER TO OBSERVE 

ION AND ELECTRON DENSITY AS A FUNCTION OF ENERGY (2-300 EV) AND 
PITCH ANGLE. 

----- S3-2. SHUMAN--------------

INVESTIGATION NAME-	 MAGNETOMETER
 

NSSDOC 	ID- 75-1148-08 INVESTIGATIVE PROGRAM
 
SESP 

INVESTIGATION DISCIPLINE(S)
 
PARTICLES AND FIELDS
 

PERSONNEL
 
I - B.M. SHUMAN USAF GEOPHYSICS LAB
 

OF - M_ SMIDDY USAF GEOPHYSICS LAB
 

BRIEF 	DESCRIPTION
 
THIS EXPERIMENT MEASURED MAGNETIC FIELDS ASSOCIATED WITH
 

THE AURORAL REGION IN QUIET AND SUBSTORM PERIODS. THESE
 
OBSERVATIONS HERE USED IN CONJUNCTION WITH OBSERVATIONS FROM
 
OTHER EXPERIMENTS TO STUDY THE MECHANISMS OF ENERGY FLOW INTO
 
THE AURORAL REGIONS DURING QUIET AND SUBSTORM PERIODS. NODELS
 
ASSOCIATING AURORAL-EVENT SOURCES AND TAIL-REGION PARTICLES
 

WERE IMPROVED.
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------- 

------- 3-2. SMIDD -------------- D------------ NSSDC 75-1148-04 INVESTIGATIVE PROGRAM------------- ID-

SESP 

INVESTIGATION NAME- ELECTRIC FIELD OBSERVATIONS 
INVESTIGATION DISCIPLINE(S) 

NSSDC Ib- 75-1140-07 INVESTIGATIVE PROGRAM PARTICLES AND FIELDS 

SESP 
PERSONNEL 

INVESTIGATION DISCIPLINECS) PI - K. YATES USAF GEOPHYS LAB 

IONOSPHERES 
PARTICLES AND FIELDS BRIEF DESCRIPTION 

THIS INSTRUMENT CONSISTED' OF A SOLID-STATE PARTICLE 

PERSONNEL TELESCOPE TO MEASURE PROTONS FROM 0.1 TO 6 MEV. THE ENERGY 
Pi - R. SMIDDY USAF GEOPHYSICS LAB SPECTRUM WAS OBTAINED BY A 1Z-CHANNEL ANALYZER. TRAPPED 

PROTONS IN BOTH THE INNER AND OUTER ZONE COULD BE MEASURED 

BRIEF DESCRIPTION ALONG WITH SOLAR PROTONS WHEN THE SATELLITE PASSED OVER THE 
THIS EXPERIMENT CONSISTED OF THREE-COMPOHENT OBSERVATIONS POLAR CAPS-

OF THE IONOSPHERIC ELECTRIC FIELDS ASSOCIATED WITH THE AURORAL 
ELECTROJET. THESE OBSERVATIONS WERE USED IN CONJUNCTION WITH ------- S3-2, YATES --------------------------------------------


OBSERVATIONS FROMOTHER EXPERIMENTS TO STUDY THE MECHANISMS OF 
ENERGY FLOW INTO THE AURORAL REGIONS DURIhG QUIET AND SUBSTORM INVESTIGATION NAME- PROTON-ALPHA IARTICLE DETECTOR 

PERIODS. 
NSSDC 1D- 75-114B-OS INVESTIGATIVE PROGRAM 

53-Z, VAMPOLA -P--------------------------SF 

INVESTIGATION NAME- ENERGETIC ELECTRON (0.1- 1.0 HEY) SENSOR INVESTIGATION DISCIPLINE(S) 
EAGNETOSPHERIC PHYSICS 

NSSIC ID- 75-1148-06 INVESTIGATIVE PROGRAM PARTICLES AND FIELDS 
SESP 

PERSONNEL 

INVESTIGATION DISCIPLINE(S) PC - K. YATES USAF GEOPHYS LAB 
PARTICLES AND FIELDS 01 - W. ROONEY LOS ALAMOS SCI LAB 

MAGNETOSPHERIC PHYSICS -
BRIEF DESCRIPTION 

PERSONNEL THIS EXPERIMENT OBSERVED PROTONS AND ALPHA PARTICLES 

PC - A.L. VANPOLA AEROSPACE CORP BETWEEN ZOO AND 900 KM. THESE OBSERVATIONS WERE MADE OVER THE 

O - 'j. ROONEY LOS ALAMOS SCI LAB ENTIRE ORBIT DURING A PERIOD OF INCREASING SOLAR ACTIVITY. THE 

01 - .Ap. KOLASINSKI AEROSPACE CORP RELATIVE EFFECT OF PROTON AND ALPHA PARTICLE VARIATIONS ON 

01 - J.F. FENNELL AEROSPACE CORP NEUTRAL DENSITIES REASURED FROM THIS SPACECRAFT WERE STUDIED. 

DRIEF DESCRIPTION** * * ** * * ** * * * **.- ** * * * 
THIS EXPERIMENT EMPLOYED AN ELECTROMAGNETIC ANALYZER TO 

OBSERVE FLUX, ENERGY SPECTRA, AND DIRECTION OF ELECTRONS IN THE 

O.-TO I.G-MEV ENERGY RANGE. OBSERVATIONS WERE MADE OVER THE SPACECRAFT COMMON RAME- $3-3 
ENTIRE ORBIT (EGO TO 900 KM) DURING A PERIOD OF INCREASING ALTERNATE NAHES- SESP S74-ZA. S74-2 
SOLAR ACTIVITY. THEY WERE USED WITH 0HER OGSERVATIONS MADE SS4-2A 

FROM THIS SPACECRAFT TO HELP DETERMINE CAUSES FOR DENSITY 

VARIATIONS IN THE NEUTRAL ATMOSPHERE. NSSOC 1D- 76-0658
 

SI-a. ------- ---------------- LAUNCH DATE- 07108176 WEIGHT- CGVANCOUR 

LAUNCH SITE- VANDENBERG AFB, UNITED STATES
 

INVESTIGATION NAME- ELECTROSTATIC ANALYTER (1-20 XEV) LAUNCH VEHICLE-


NSSDC tD- 75-114B-09 INVESTIGATIVE PROGRAM SPONSORING COUNTRYIAGENCY
 

SESp UNITED STATES DOD-USAF
 

INVESTIGATION DISCIPLINE(S) INITIAL ORBIT PARAMETERS
 

IONOSPHERES ORBIT TYPE- GEOCENTRIC EPOCH DATE- 07/08 76
 
ATMOSPHERIC PHYSICS ORBIT PERIOD- 176.6 MIN INCLINATION- 97.5 bEG
 

PERIAPSIS- 246. KM ALT APOAPSIS- 7856. KIN ALT
 

PERSONNEL
 
PI - R.P. VANCOUR USAF GEOPHYSICS LAB PERSONNEL
 

01 - N. SMIDDY USAF GEOPHYSICS LAB PM - SAMSO USAF-LAS
 

PS - SR. STEVENS AEROSPACE CORP
 
BRIEF DESCRIPTION
 

THIS EXPERIMENT OBSERVED PROTON AND ELECTRON FLUX FROM 1 BRIEF DESCRIPTION'
 

TO 23 KE ASSOCIATED WITH THE AURORAL REGIONS DURING QUIET AND THIS SPACECRAFT OAS A SMALL OBSERVATORY IN A NEAR-POLAR
 

SUSSTORN PERIODS. THESE DATA WERE USED IN CONJUNCTION WITH ORBIT WITH EIGHT DIFFERENT SENSORS ON BOARD- IT WAS DESIGNED
 

OBSERVATIONS FROM OTHER EXPERIMENTS TO STUDY THE MECHANISMS OF TO OBSERVE VARIOUS MAGNETOSPHERIC PARAMETERS AND THEIR
 

ENERGY FLOW INTO THE AURORAt REGIONS. MODELS ASSOCIATING INTERRELATIONSHIPS- SENSORS, WHICH OBSERVED ENERGETIC PROTONS
 
AUROIAL-EVENT ENERGY SOURCES AND TAIL-REGION PARTICLES WERE AND ALPHA, PARTICLES, ALSO PROVIDED REAL-TIME OBSERVATIONS FOR 

IMPROVED. USE SY THE SPACE FORECAST FACILITY (USAF-AWS)

-2,-S.....g - - - - - - - - - - - - - - - 3-3. FENNELL .............. -- w - -
ILDM AN ----------------------------- - ----------

INVESTIGATION HANE- SPHERICAL ELECTRON SENSOR AND PLANAR INVESTIGATION NAME- ION-ELECTRON MASS SPECTROMETER
 

APERTURE ION SENSORS
 
HSSDC ID- 76-065B-08 INVESTIGATIVE PROGRAM
 

NSSDC ID 75-114B-12 INVESTIGATIVE PROGRAM SESP
 

SESP
 
INVESTIGATION DISCIPLINE(S)
 

INVESTIGATION DISCIPLINE(S) PARTICLES A'ND FIELDS 

IONOSPHERES SPACE PLASMAS 
ATMOSPHERIC PHYSICS 

PERSONNEL 

PERSONNEL pi - J.F. FENNELL AEROSPACE CORP 

P - P.J.L.WIlDMAN USAF GEOPHYS LAB 
BRIEF DESCRIPTION 

BRIEF DESCRIPTION THIS EXPERIMENT MEASURED IHE H-HE PARTICLE DISTRIBUTION 

THIS EXPERIMENT CONSISTED OF A SPHERICAL ELECTRON SENSOR AT INJECTION INTO RADIATION BELTS AND THROUGHOUT THE OUTER 
APD TWO ARRAYS OF FOUR PLANAR APERTURE ION SENSORS- BOTH IONS REGIONS OF THE MAGNETOSPHERE. THIS-INSTRUMENT MEASURED THE 

AND ELECTRONS FROM 0.. TO 3B EV WEREMEASURED. ELECTRON FLUX OF IN. 4HE-- IN THE ENERGY RANGE FROM 0.09 10 
DENSITIES FROM 10 TO 3.0 E.5 C TO THE POWER -3 AND KEVICHARGE AND ELECTRONS FROM 0.17 TO 8.4 KEV. 
TEMPERATURES FROM 510 TO 10.000 DEG WERE OBTAINED. FOR IONS.
 
THE DENSITY COULD BE 09TAINED NELOW ALTITUDE OF 5,000 KM. -------. S3-3. MOZER ...............................
 

------- INVESTIGATION NAHE- DC ELECTRIC FIELDS
S3-2, YATES-----------------

ILVESTIGATION NAME- LOW ENERGY PROTON SPECTROMETER 

URIGIlNAL pAGE 18
 
OF POOR QUALITY
 



NSSDC ID- 76-0658-01 INVESTIGATIVE PROGRAM PERSONNEL
 
SESP 


INVESTIGATION DISCIPLINE(S) 

PARTICLES AND FIELDS 


SPACE PLASMAS 


PERSONNEL 

P1 - F5S. MOZER U OF CALIF. BERKELEY 


BRIEF DESCRIPTION
 
THIS EXPERIMENT MADE VECTOR ELECTRIC FIELD MEASUREMENTS, 


UNDER VARIOUS CONDITIONS, AT A VARIETY OF MAGNETOSPHERIC
 
LOCATIONS. THE MEASUREMENTS WERE USED IN STUDYING VARIATIONS 

IN RADIO FREQUENCY, WAVE PROPAGATION, OPTICAL EMISSIONS, ETC-.
 
OBSERVED WITH OTHER EXPERIMENTAL EQUIPMENT. 


------.S3-3. SHARP ..---------------

INVESTIGATION NAME- LOW-ENERGY PARTICLE SPECTROMETER 


NSSDC ID- 76-065B-02 IIVESTIGATIVE PROGRAM 

SESP 


INVESTIGATION DISCIPLINE(SI 

PARTICLES AND FIELDS 

MAGNETOSPHERIT PHYSICS 

SPACE PLASMAS 


PERSONNEL 

PC - R.D. SHARP LOCKHEED PALO AlTO 


BRIEF DESCRIPTION 

THIS INSTRUMENT CONSISTED OF AN ELECTROSTATIC ANALYZER
 

FOLLOWED BY A CROSSED ELECTRIC-MAGNETIC FIELD VELOCITY SELECTOR
 
TO MEASURE IONS FROM I TO 32 MASS UNITS (U) AND ABOVFI32 U_ 

THE ENERGY/CHARGE RANGED FROM 0.5 TO 16 KEW. ELECTRONS WERE 

MEASUEED FROM 0.07 TO 24 REV. OBSERVATIONS WERE MADE 

PERPENDICULAR TO THE ORBIT PLANE.
 

---- - -.3-3, VAMPOLA ------------------------------------------
I 


INVESTIGATION NAME- ENERGETIC ELECTRON MAGNETIC SPECTROMETER 


NSSDC 10- ?6-065B-O? INVESTIGATIVE PROGRAM
 
SESP 


INVESTIGATION DISCIPLINE(S)
 
PARTICLES AND FIELDS 

MAGNETOSPHERIC PHYSICS 


PERSONNEL 


P1 - AL_ VAMPOLA I AEROSPACE CORP
 

BRIEF DESCRIPTION 

THIS EXPERIMENT CONSISTED OF A 12-CHANNEL A NETIC 


SPECTROMETER USED TO OBTAIN VALUES AND MONITOR CHANGES N THE 

EQUATORIAL PITCH-ANGLE AND ENERGY DISTRIBUTION OF 0.02- TG 

1-6-MEV ELECTRONS AS A FUNCTION OF MAGNETIC ACTIVITY. THE 
EXPERIMENT ALSO 'MEASURED PROTONS FROM 0.08 TO 3 REV AND ALPHA 
PARTICLES ABOVE 4 HEY. 

S3-3--..-..WILDMAN ------------------------------------------


INVESTIGATION NAME- ELECTRIC FIELDS-ION DRIFT 


NSSDC ID- 76-0658-05 INVESTIGATIVE PROGRAM 


SESP 


INVESTIGATION DISCIPLINE(S3 


MAGNETOSPHERIC PHYSICS 

IONOSPHERES 

MAGPETOSPHERIC PHYSICS 


PERSONNEL 
PI - P.J.L.ILDMAN USAF GEOPHYS LAB 
O - R.E. SAGALYN USAF GEOPHYSICS LAB 
01 - M. SMIDDY USAF GEOPHYSICS LAB 

BRIEF DESCRIPTION 


THIS EXPERIMENT CONSISTED OF A SPHERICAL ELECTRON SENSOR 
AND TWO ARqAYS OF FOUR PLANAR APERTURE ION SENSORS. BOTH IONS 
AND ELECTRONS FROM 0.1 TO 30 EV WERE MEASURED. ELECTRON 
DENSITIES FROM 10 TO 3.0 E.S CM TO THE POWER -3 AND 
TEMPERATURES FROM '500 TO 10,000 DEC WERE OBTAINED. FOR IONS. 
THE DENSITY COULD BE OBTAINED BELOW ALTITUDE OF 5.000 KM. 

- -3-3, YATES ---------------------------

INVESTIGATION NAME- LOW-ENERGY PHOTON SPECTROMETERS 

NSOBC ID- 76-065-03 INVESTIGATIVE PROGRAM 
SESP 

INVESTIGATION DISCIPLINECS) 
PARTICLES AND FIELD$ 


PI - K_ YATES USAF GEOPHYS LAD 

BRIEF DESCRIPTION 
THIS EXPERIMENT OBSERVED PROTONS (0.1 TO 100 REV) TRAPPED 

WITHIN THE GEOMAGNETIC CAVITY. DATA WERE MADE AVAILABLE FOR 
REAL-TIME USE AND RECORDED FOR LONG-TERM STUDY. THE DATA WERE
 
USED TO AID THE USAF AIR WEATHER SERVICE IN PROVIDING SPACE
 
ENVIRONMENT FORECASTS AND TO DEVELOP IMPROVED TECHNIQUES FOR
 
PERFORMING THESE FORECASTS.
 

------- S3-3. YATES--------------

INVESTIGATION NAME- PROTON TELESCOPE
 

NSSDC ID- 76-0650-04 INVESTIGATIVE PROGRAM 

SEIP 

INVESTIGATION DISCIPLINE(S) 
PARTICLES AND FIELDS 

PERSONNEL 
PI - K. YATES USAF GEOPNYS LAB 

BRIEF DESCRIPTION 
THIS EXPERIMENT OBSERVED ALPHA-PARTICLE POPULATION 

(20-100 MEVI WITHIN THE GEOMAGNETIC CAVITY. DATA WERE MADE 
AVAILABLE FOR REAL-TIME USE AND ALSO RECORDED FOR LONG-TERM 
STUDY. THE PRIMARY USE OF THE DATA WAS BY USAF AIR WEATHER 
SERVICE IN PROVIDING SPACE ENVIRONMENT FORECASTS AND IN
 
DEVELOPING IMPROVED TECHNIOUES FOR THESE FORECASTS.
 

....... SAS-*''*-** ******. ....
 

SPACECRAFT COMMON NAME- SAS-C 
ALTERNATE NAMES- PL-743D. SAS 3 

EXPLORER 53 

NSSDC ID- 75-037A
 

LAUNCH DATE- 05/07/75 WEIGHT- 193. MD 
LAUNCH SITE- SAN MARCO PLATFORM. OFF COAST OF KENYA 
LAUNCH VEHICLE- SCOUT 

SPONSORING COUNTRY/AGENCY 
UNITED STATES NASA-OSS 

INITIAL ORBIT PARAMETERS 

ORBIT TYPE- GEOCENTRIC EPOCH DATE- 05/06175 
- ORBIT PERIOD- 94.9 MN INCLINATION- 3.0 DEG 
PERIAPSIS- 509. AM ALT APOAPSIS- 516. KV ALT 

PERSONNEL 
MG - J.R. HOLTZ NASA HEADQUARTERS 
SC - H.G. ROMAN NASA HEADQUARTERS 
PM - J.E. KUPPERIAN. JR. NASA-GSFC 
PS - ¢.E. FICHTEL NASA-GSFC 

ERIEF DESCRIPTION
 
SAS-C WAS THE THIRD OF A SERIES OF SMALL SPACECRAFT WHOSE
 

OBJECTIVES WERE TO SURVEY THE CELESTIAL SPHERE FOR SOURCES 
RADIATING IN THE X-RAY- GAMMA-RAY. UV. AND OTHER SPECTRAL 
REGIONS. THE PRIMARY MISSIONS OF SAS 3 WERE TO MEASURE THE 
X-RAY EMISSION OF DISCRETE EXTRAGALACTIC SOURCES. TO MONITOR
 
THE INTENSITY AND SPECTRA OF GALACTIC X-RAY SOURCES FROM 0.2 TO 
60 KEW. AND TO MONITOR THE X-RAY INTENSITY OF SCORPIO-X-1. THE 
SPACECRAFT WAS LAUNCHED FROM THE SAN MARCO PLATFORM OFF THE 
COAST OF KENYA. AFRICA, INTO A NEAR CIRCULAR EQUATORIAL ORBIT. 
FOUR SOLAR PADDLES WERE USED IN CONJUNCTION WITH A 12-CELL, 
NICKEL-CADMIUM BATTERY TO PROVIDE 65 U OF AVERAGE POWER OVER 
THE ENTIRE ORBIT. THE SPACECRAFT WAS STABILIZED ALONG THE 
Z-AXIS AND ROTATES AT ABOUT C.1 DEG/S. CHANGES TO THE SPIN AXIS 
ORIENTATION ARE BY GROUND COMMAND. EITHER DELAYED OR IN REAL 
TIME. THE SPACECRAFT COULD BE MADE TO DITHER BACK AND FORTH 
PLUS OR MINUS 2.5 DEG ACROSS A SELECTED SOURCE ALONG THE X-AXIS 
AT 0-01 DEG/SEC. THE EXPERIMENTS CAN LOOK ALONG THE Z-AXIS OF 
THE SPACECRAFT, PERPENDICULAR TO IT. OR AT AN4 ANGLE. 

------- SAS-C, CLARK -----------------------------------------


INVESTIGATION NAME- ANALYSIS OF EXTRAGALACTIC X-RAY SOURCES
 

NSSOC ID- 75-037A-O INVESTIGATIVE PROGRAM
 
CODE SC
 

INVESTIGATION DISCIPLINE(S)
 
X-RAY ASTRONOMY 

PERSONNEL 

PT - G-W. CLARK MASS INST OF TECH 
01 - H.V.D.BRADT MASS INST OF TECH 
01 - U..G.LEWIN MASS INST Or TECH 
01 - H-W. SCHNOPPER MASS INST Of TECH 

BRIEF DESCRIPTION 
THIS EXPERIMENT DETERMINED THE POSITIONS Of VERY WEAK 

EXTRAGALACTIC X-RAY SOURCES. THE INSTRUMENT VIEWED A 
100-DEG-SQ REGION OF THE SKY AROUND THE DIRECTION OF THE SPIN 
AXIS Of THE SATELLITE. THE NOMINAL TARGETS FOR A 1-YEAR STUDY 
WERE -- (1) THE VIRGO CLUSTER OF GALAXIES FOR 4 MONTHS. (2) NE 
GALACTIC EGUATOR FOR 2 MONTHS, (3) THE ANDROMEDA NEBULA FOR 3 

MONTHS. AND (4) THE MAGELLANIC CLOUDS FOR 3 MONTHS. THE
 

INSTRURENIATION CONSISTED OF ONE Z.5-ARC-NIH AND ONE 

1(0 



------- 

4.5-ARC-MIN FWHM MODULATION COLLIMAIOR, AS WELL AS PROPORTIONAL 

COUNTERS SENSITIVE OVER THE ENERGY RANGE FROM 1.5 TO 10 KEV.
 

THE EFFECTIVE AREA Of EACH COLLIMATOR WAS ABOUT 225 CM-SQ. THE
 
ASPECT SYSTEM PROVIDED INFORMATION ON THE ORIENTATION OF THE 
COLLIMATORS TO AN ACCURACY OF 15 ARC-S. 


$AS.C, CLARK--------------

INVESTIGATION NAME-	 ANALYSIS OF GALACTIC X-RAY SOURCES 

NSSOC ID- 75-037A-02 

PERSONNEL 

PI - G.W. CLARK 

01 - H.V.D.BRADT 

O - W.H.G.LEWIN 
01 - H.W. SCHNOPPER 


GRIEF DESCRIPTION 
THE OBJECTIVES OF 

X-RAY SOURCES TO 15 
INTENSITY VARIATIONS. 


INVESTIGATIVE PROGRAM, 


CODE SC 


INVESTIGATION DISCIPLINE(S) 

X-RAY ASTRONOMY 


MASS INST OF TECH 


MASS INST OF TECH 
MASS INST OF TECH 
MASS INST OF TECH 

THIS EXPERIMENT WERE TO LOCATE GALACTIC 

ARC-S AUD, TO MONITOR THESE SOURCES FOR 

THE SOURCE POSITIONS WERE DETERMINED 
WITH THE USE OF THE MODULATION COLLIMATORS OF THE EXTRAGALACTIC 
EXPERIMENT DURING THE NOMINAL 2-MONTH OBSERVATION OF THE 
GALACTIC EQUATOR. THE MONITORING OF THE X-RAY SKY WAS 
ACCOMPLISHED BY THE 'USE OF THREE SLAT COLLIMATORS. ONE 

COLLIMATOR, 1-BY-70-lEG FVHM, WAS ORIENTED PERPENDICULAR TO THE 

EQUATORIAL PLANE OF THE SATELLITE. WHILE THE OTHER TWO EACH OF 
0.5-BY-45-DEG F.HN, WERE ORIENTED 30 DEG ABOVE AND 30 DEG UELOW 
THE FIRST. THE DETECTOR BEHIND EACH COLLIMATOR WAS A 
PROPORTIONAL COUNTER, SENSITIVE FROM 1.5 TO 13 KEV. WITH AN 
EFFECTIVE AREA OF ABOUT 100 CM SO. ITHE 1.0-DEG COLLIMATOR HAD 

All ADDITIONAL COUNTER OF THE SAME AREA, SENSITIVE FROM U TO 50 

TEV. THREE LINES OF POSITION WERE OBTAINED FOR ANY GIVEN 

SOURCE WHEN THE SATELLITE IS BEING SPUN AT A STEADY ROTATION OF
 

4 ARC-MIN/S ABOUT THE Z-AXIS. 


SAS-C.-------CLARK - ----------------

INVESTIGATION AHME-	CON7INUOUS X-RAY FLUCTUATION MONITOR OF 
SCORPIO X-1 

NSSOC 	1o- 75-037A-03 INVESTIGATIVE PROGRAM 

CODE SC 

INVESTIGATION DISCIPLINECS) 

PERSONNEL 
PC - G... CLARK 

01 - N.V.D.BRADY 

01 - W.HO.LE6IN 

01 - H.U. SCHNOPPER 

BRIEF 	DESCRIPTION 
A 12-BY-5-DEG FWNM SLAT 

X-RAY 	ASTRONOMY 


MASS INST OF TECH 
MASS INST OF TECH 

MASS NT OF TECH 
MASS INST OF TECH 

COLLIMATOR WAS ORIENTED WITH ITS 
LONG AXIS PERPENDICULAR TO THE SATELLITE SPIN AXIS SUCH THAT A 

GIVER POINT OH THE SKY CAN BE MONITORED FOR ABOUT 25 PERCENT OF 
A ROTATION. THIS COLLIMATOR WA) INCLINED BY 31 DEG WITH 

RESPECT TO THE EQUATORIAL PLANE OF THE SATELLITE. SO THAT 


SCORPIO X-1 ,WAS OBSERVED WHILE THE Z- AXIS IS ORIENTED TO THE 

VIRGO CLUSTER OF GALAXIES. THE DETECTORS USED IN THIS 

EXPERIMENT WERE PROPORTIONAL COUNTERS WITH A 1-MIL BE WINDOW. 

THE ENERGY RANGE 	 WAS FROM 1.0 TO 60 REV, AND THE TOTAL 

EFFECTIVE AREA 4AS ABOUT 40 CW'SO. 


-SAS-C, ----------------CLARK 


IHVESTIGATION NAME- I-RAY ABSORPTION CONTOURS OF THE GALAXY 


NSSDC, ID- 75-03TA-O 


PERSONNEL 
P1 - G.N. CLARK 
01 - H.V.D.BRADT 

01 - W.H.G.LEWIN 
01 - H.W. SCHNOPPER 

BRIEF 	 DESCRIPTION 

INVESTIGATIVE PROGRAM 

CODE SC
 

INVESTIGATION DISCIPLINE(S) 

X-RAY ASTRONOMY
 

MASS INST OF TECH 

MASS JNST OF TECH
 

MASS INST OF TECH 

MASS INST OF TECH 


THE DENSITY AND DISTRIBUTION OF THE INTERSTELLAR MATTER 
WAS DETERMINED BY MEASURING THE VARIATION IN THE INTENSITY OF 
THE LOW-ENERGY DIFFUSE X-RAY DACKOROUND AS A FUNCTION OF 

GALACTIC LATITUDE. A 1-MICROMETER POLYPROPYLENE WINDOW
 

PROPORTIONAL COUNTER WAS USED FOR THE 0.1- TO G.25-KEV AND 0.5-
TO 1.0-KEV ENERGY RANGES, WHILE A 2-MICROMETER TITANIUM WINDOW 

COUNTER COVERED THE ENERGY RANGE FROM 0.3 TO 0.5 REV. IN 
ADDITION, TO l-MIL PE WINDOW COUNTERS WERE USED FOR THE 1.0-
TO 10-KEV ENERGY RANGE. THE COLLIMATORS IN THIS EXPERIMENT HAD 

FIELDS OF VIEW OF 3 DEG FOR THE 1-HICIOMETEA COUNTER, 2 DEG FOR 
THE Z-MICROKETEA COUNTER, AND DEG FOR TREE 1-NIL COUNTERS. 

* ********* SEASAT *********
 

SPACECRAFT COMMON NAME- SEASAT I
 
ALTEROATE NAMES- OCEAN DYNAMICS SAT-A, SEA SATELLITE-A
 

10967, SEASAT-A
 

NSSDC 	ID- 78-064A 

LAUNCH DATE- 06127/78

LAUNCH SITE- VANDENBERG AFB. 
LAUNCH VEHICLE- ATLAS-AGEN
 

SPONSORING COUNTRY/AGENCY
 
UNITED STATES 


INITIAL ORBIT PARAMETERS
 
ORBIT TYPE- GEOCENTRIC 

ORBIT PERIOD- 100.V MIN 
PERIAPSIS" 769. KM ALT 

PERSONNEL 
MG - S.W. MCCANDLESS, JR. 

PM'- W.E. GIBERSON 
PS - J.A. DUNNE 

WEIGHT- J800. KG 
UNITED STATES 

NASA-OSTA
 

-EPOCH DATE- 05/28/78
 

INCLINATION- 108.0 BEG
 
APOAPSIS- 799. KM ALT
 

NASA HEADQUARTERS
 
NASA-JPL
 
NASA-JPL
 

BRIEF DESCRIPTION
 
THE OCEAN DYNAMICS SATELLITE (SEASAT 1) IS DESIGNED TO 

PROVIDE MEASUREMENTS OF %AVE HEIGHT AND DIRECTION SPECTRUM. 
SURFACE WIND SPEED AND DIRECTION, SEA SURFACE TOPOGRAPHY, AND 

HIGH RESOLUTION RADAR AND INFRARED IMAGERY OF SELECTED AREAS Of 

THE OCEAN. THE INSTRUMENT PAYLOAD CONSISTS OF X-SAND COMPRESSED 
PULSE RADAR ALTIMETER, COHERENT SYNTHETIC APERTURE IMAGING 
RADAR, MICROWAVE WIND SCATTEROMETER, SCANNING MULTIFREQUENCY 
MICROWAVE RADIOMETER. AND INFRARED RADIOMETER. SOME OF THE 
ACCURACIES EXPECTED ARE DISTANCE BETWEEN SPACECRAFT AND OCEAN 
SURFACE TO 10 CM, WIND SPEEDS TO 6.6 FPS, AND SURFACE 
TEMPERATURES TO 1 DEG C. 

--......- SEASAT 1, MARSH ----------------------------------------


INVESTIGATION NAME-	 LASER TRACKING 

NSSDC ID- 78-064A-06 INVESTIGATIVE PROGRAM 

CODE ER 

INVESTIGATION DISCIPLINE(S) 
NAVIGATION 
GEODESY 

PERSONNEL 
PI - J.G. MARSH NASA-GSFC 

BRIEF DESCRIPTION 
LASER CORNER REFLECTORS COMPOSED OF 96 FUSED SILICA
 

3.7-CM HEXAGONAL CORNER CUBE RETROREFLECTOPS AND GROUND-BASED 
LASER SYSTEMS ARE USED TO OBTAIN PRECISE SATELLITE TRACKING 

INFORMATION. THE RETROREFLECTOR ARRAY IS CONfIGURED AS A 
SINGLE RING OF CUBE CORNERS 1.27 K IN DIAMETER. SIXTEEN OF THE 

CUBE CORNERS ARE TILTED AWAY FROM THE AXIS OF THE RING BY AN 
ANGLE OF 25 DEG AND THE REMAINING 80 CUBES BY AN ANGLE OF 50 

DEG. BECAUSE OF THE GREAT DISTANCE Or THE ARRAY FROM THE 
CENTER OF MASS OF THE SATELLITE THE RANGE CORRECTION VARIES 
FROM -5.28 M AT ZENITH TO -. 08 M NEAR THE HORIZON. WHEN 

ILLUMINATED BY LASER LIGHT PULSES FROM THE GROUND EACH 
RETROREFLECTDR CUBE IN THE ARRAY REFLECTS THE LIGHT PULSES BACK 
TO A TELESCOPE/RECEIVER ON THE GROUND. A DIGITAL COUNTER 

RECORDS THE TIME OF FLIGHT OF THE LASER LIGHT PULSES FROM THE 
GROUND TO THE SATELLITE AND BACK TO THE GROUND. RANGE IS 

DETERMINED FROM THIS TIME. NASA. USAF, SAO AND FOREIGN LASER 
TRACKING STATIONS TRACK THIS SATELLITE.
 

..... SEASAT 1, MCLAIN-


INVESTIGATION NAME-	 SCANNING VISUAL/INFRARED RADIOMETER
 

NSSDC ID- 78-064A-04 INVESTIGATIVE PROGRAM
 
CODE ED
 

INVESTIGATION DISCIPLINE(S)
 

METEOROLOGY
 
OCEANOGRAPHY
 

PERSONNEL 
IL - E.P. 'MCLAIN NOAA-NESS 
TM - R. BERNSTEIN SCRIPPS INST OCEANOGR 
TM - O.K. HUH LOUISIANA STATE U 

TM - .L,. BARNES NASA-GSFC 
TM - F.M. VUKOVICH RESEARCH TRIANGLE INST 
TM - K.D. FELLERMAN NASA-GSFC 

BRIEF 	DESCRIPTION
 
THE SCANNING VISIBLE-IR RADIOMETER (SR) EXPERIMENT () 

OBTAINS IMAGES OF VISIBLE AND THERMAL ER EMISSION FROM OCEAI , 
COASTAL, AND ATMOSPHERIC FEATURES IN SUPPORT Of THE OTHER 
EXPERIMENTS AND (2) IDENTIFIES CURRENTS AND STORMS. THIS 
SENSOR, ORIGINALLY FLOWN ON THE ITOS SERIES SPACECRAFT, 
CONSISTS OF TWO SCANNING RADIOMETERS, A DUAL SR PROCESSOR AND 
TWO SR RECORDERS. THE RADIOMETER MEASURES REFLECTED RADIATION 
FROM THE EARTHIATMOSPHERE SYSTEM IN THE 0.52- AND 
0.73IICOMETER BAND DURING THE DAY AND EMITTED RADIATION FROM-

O 
THE EARTH AND ITS ATMOSPHERE IN THE 10.5- T 12.5-MICROMETER 
REGION DURING THE' DAY AND RIGHT. 

ORIGINAL PAGE IS
 
Ici OF POOR QUALITY 

I 



------- SEASA 1. PIERSON -----------------------------	 HEIGHT. WHICH IS REQUIRED TO OBTAIN A 10-CM PRECISION INT ALTITUDE. CAN BE COMBINED WITH SURFACE IfND MEASUREMENITS TO
 
INVESTIGATION NAME- MICROWAVE WIND SCATTEROMETER 
 DETERMINE SEA STATE.
 

NSSDC ID- 78-064A-03 INVESTIGATIVE PROGRAM ------- SEASAT 1, TELEI----------------------------------------

LODE EB
 

INVESTIGATION NAME- COHERENT SYNTHETIC APERTURE IMAGING
 
INVESTIGATION DISCIPLINE(S) RADAR (SAR)
 
METEOROLOGY
 

NSSDC ID- 78-64A-02 INVESTIGATIVE PROGRAM
 
PERSONNEL 
 CODE ED
 

TL - W.J. PIERSON CUNy INST MAR.ATROS SC 
TM - W.L. GRANTHAM NASA-LARC INVESTIGATION HISCIPLINE(S) 
TM - G. FLITYNER NOAA-NWS NAVIGATION 
TM L. BAER OCEAN . ATMOSP SERVICE METEOROLOGY
 
TM IM. NALBERSTAM NSA-JPL
 

TM W.L. JONES, JR. NASA-LARC PERSONNEL
 
TM D. MOORE U OF KANSAS IL - P.0. TELEKI US GEOLOGICAL SURVEY
 

TN - D.B. ROSS NOAA-ERL ,
 
BRIEF DESCRIPTION 
 TM - W.J. CAMPBELL US GEOLOGICAL SURVEY
 

THE MICROWAVE WIND SCATTEROMtTER EXPERIMENT IS DESIGNED 
 TM - A. LOOMIS NASA-JPL
 
TO USE AN ACTIVE RADAR SYSTEM TO MEASURE WIND SPEED AND TX - W.E. GROWN. JR. NASA-JPL
 
DIRECTION. THE INSTRUMENT, DEVELOPED FROM THE SKYLAB 
 TN - FT.- BARATH NASA-JPL
 
EXPERIMENTAL SCATTEROMETER DETERMINES WIND DIRECTION WITHIN 2n TI - D.. RODGERS NASA-JPL
 
DEE AND WIND SPEED FROM LESS THAN 4 METERS/S TO GREATER THAN 26 TM - C.L. RUFENACH NOAA-ERL
 
METERS/S WITH AN ACCURACY OF Z METERS/S. THE SCATTEROIETER TM - J.W. SHERMAN, III NOAA-NESS
 
TAKES MEASUREMENTS OVER TWO 462 KM-WIDE SWATHS EQUALLY TM - R. STEWART SCRIPPS INST 
OCEANOOR 
DISPLACED ABOUT THE NADIR BY 235 KM. A HIGH WIND SWATH ADDS AN T - 1. ZELENKA ENVIRON RES INST OF MI 
ADDITIONAL 260 KM TO EACH SIDE. TA - O.H. SHENDIN NASA-JPL
 

------- SEASAT 1, ROSS --------------- BRIEF DESCR1PTION 
TRE COHERENT, SYNTHETIC APERTURE, IMAGING RADAR 

INVESTIGATION NAME- SCANNING MULTICHANNEL MICROWAVE EXPERIMENT ES DESIGNED TO USE WAVE PATTERN AND DYNAMIC BEHAVIOR 
RADIOMETER (SMMR) 	 INFORMATION TO OBTAIN IMAGES Of THE OCEAN. THE INSTRUMENT,
 

FLOWN ON APOLLO 17 AS THE APOLLO LUNAR SOUNQERe YIELDS IPAGES
 
NSSDC ID- 78-064A-05 INVESTIGATIVE PROGRAM 	 OF WAVES WHOSE WAVE LENGTH IS IN 
THE RANGE OF 51 TO lOGO METERS 

CODE ED AND CAN DETERMINE WAVE DIRECTION WITHIN 26 DEG WITH THE 
POSSIBILITY OF A lOO DEG AMBIGUITY FOR ONE-SIDE IMAGES. WAVE 

INVESTIGATION DISCIPLINE(S) HEIGHT CAN ALSO BE DETERMINED FROM TIE DATA FOR FULLY DEVELOPED 
OCEANOGRAPHY SEAS. THE IMAGING RADAR CAN FUNCTION THROUGH CLOUDS AND
 

NOMINAL RAIN TO PROVIDE WAVE PATTERNS NEAR SHORELINE AND
 
PERSONNEL 
 HIGH-RESOLUTION PICTURES OF ICE. OIL SPILLS. CURRENT PATTERNS. 

TL - DIB. ROSS NOAA-ERL AND SIMILAR FEATURES. 
TM - J.W. SHERMAN. III NOAA-NESS 
TM - F.T. BARATH NASA-JpL SIGNE *********
 
TM - J. WATERS NASA-JPL
 
TM - J.P. HOLLINGER US NAVAL RESEARCH LAB
 
TM - T.T. WILHEIT, JR. NASA-GSEC SPACECRAFT COMMON 
NAME- SIGNE 3
 
TM - N. HUANG NASA-WFC ALTERNATE NAMES- SOL INTER GAMMA NEUT EXP
 
TM - C.T. SWIFT NASA-LARC
 
TM - W.J. CAMPBELL US GEOLOGICAL SURVEY NSSDC ID- 77-049A
 
TM - V.J, CARDONE OCEAN WEATHER INC
 

LAUNCH DATE- 06117/77 VEIGH	 - 102. KG
T
BRIEF DESCRIPTION 
 LAUNCH SITE-

THE PRIMARY PURPOSE OF THE SCANNING. MULTICHANNEL LAUNCH VEHICLE- UNKNOWN
 

MICROWAVE RADIOMETER EXPERIMENT IS TO OBTAIN AND USE OCEAN
 
MOMENTUM AND ENERGY-TRANSFER PARAMETERS ON A NEARLY ALL-WEATHER SPONSORING COUNTRY/AGENCY
 
OPERATIONAL BASIS. WINDS, WATER VAPOR, LIQUID WATER CONTENT, FRANCE CNES
 
AND MEAN CLOUD DROPLET SIZE, ALL AT LOW ALTITUDES, ARE U.S.S.R. INTERCOS
 
PARAMETERS WHICH ARE DERIVED. OCEAN ICE VS WATER IS ALSO
 
DETERMINED. MICROWAVE BRIGHTNESS TEMPERATURES ARE OBSERVED INITIAL ORBIT PARAMETERS
 
WITH A 10-CNANEL (FIVE-FREQUENCY DUAL POLARIZED) SCANNING ORBIT TYPE- GEOCENTRIC EPOCH PATE- 16/19/?7

RADIOMETER OPERATION AT 0.8-. 1.4- 1.7- 2.8, AND 4.6-CM ORBIT PERIOD- 94.395 NIH INCLINATION- 50.67 DEG
 
WAVELENGTHS (37, 21, 18, 10.69, AND 6.633 GHZ). THE ANTENNA IS PERIAPSIS- 457.33 KM ALT APOAPSIS- 522.54 RM ALT
 
A PARABOLIC REFLECTOR OFFSET FROM NADIR BY 0.73 RAG. MOTION OF
 
THE ANTENNA REFLECTOR PROVIDES OBSERVATIONS FROM WITHIN CONICAL PERSONNEL
 
VOLUME ALONG THE GROUND TRACK OF THE SPACECRAFT. THIS SAME PM - A. MIZZI INES
 
EXPERIMENT 15 ON IMBUS'-G. 
 PH - KRENEV 	 SA$-IPA
 

PS - F. NIEL CESR
 
------- SEASAT 1, TAPLEY ---------------- PS - S.0. THUILLIER ENRS
 

INVESTIGATION NAME- COMPRESSED PULSE RADAR ALTIMETER (RA) BRIEF DESCRIPTION 
SIGNE 3 IS A FRENCH SATELLITE PLACED IN ORBIT BY THE
 

ID-
DSSDC 78-064A-01 , INVESTIGATIVE PROGRAM 	 SOVIET UNION UNDER A COOPERATIVE AGREEMENT. THIS SATELLITE IS 
CODE ED 	 PART OF THE D2 SERIES. IT CARRIES TWO SCIENTIFIC EXPERIMENTS. 

ONE FOR GAMMA-RAY ASTRONOMYIN THE ENERGYRANGE20 REV TO 1 
INVESTIGATION DISCIPLINE(S) NEV. AND ONE FOR CONTINUOUS MONITORING OF THE SOLAR SPECTRUM IV
 
NAVIGATION TWO ULTRAVIOLET BANDS (1806 TO 1950 A AND ZCSO TO 2200 A). THE
 
METEOROLOGY MAIN BODY OF THE SPACECRAFT IS A CYLINDER 70 CM IN DIAMETER AND
 

81 CM IN HEIGHT. ELECTRICAL POWER 	I5 SUPPLIED BY FOUR SOLAR
 

PERSONNEL PANELS EXTENDING 1.3 H FROM THE SPACECRAFT AXIS. THE SOLAR 
TL - S.D. TAPLEY U OF TEXAS, AUSTIN ARRAY PROVIDES 50 W TO SILVER CADMIUM STORAGE BATTERIES. THE 
T - S.L. SMITH, III USN SURF WEAPONS CRIR TELEMETRY EQUIPMENT CONSISTS OF A PCM-Ph SYSTEM, USISG'A 
TM - B.N. CHOVITZ NOAA-NOS 136.7-MH2, 0.5-W TRANSMITTER. REAL-TIME DATA RATE IS 25. BPS. 
TM - W.F. TOWNSEND ASA-WFC 	 AN ONBOARD TAPE RECORDER EXTENDED THE DATA COVERAGE UNTIL ITS 
TN - J.T. MCGOOGAN NASA-WFC FAILURE IN MARCH 1978. THE COMMAND SYSTEM OPERATES AT 148.5 
TK - H.M. BYRNE NOAA-PMEL MHZ AND PROVIDES 54 SEPARATE COMMANDS. THE TELEMETRY NETWORK
TM - E.M. GAPOSCHKIN SAD INCLUDES THREE FRENCH STATIONS (TOULOUSE. PRETORIA. AND KOUROU)
TM - P. DELEONIDUS US NAVAL RESEARCH LAB AND FIVE NASA STATIONS (ASCENSION 3S., SANTIAGO. QUITO, 
TM - B. YAPLEE US NAVAL RESEARCH LAB ORRORAL. AND MERRIT IS). THE SATELLITE CONTROL CENTER IS AT 
TR - COHEN CNTR THE IS AC.J. 	 USN SURF WEAPONS TOULOUSE. SATELLITE AXIS POINTED TOWARDS THE SUN AT 


I-DEG ANGLE WITH RESPECT TO THE SUN/EARTH LINE. NITROGEN GAS
 
BRIEF DESCRIPTION JETS ARE USED TO 
MAINTAIN THIS ORIENTATION.
 

THE COPPRESSED PULSE RADAR ALTIMETER EXPERIMENT (1)
 
MEASURES THE ALTITUDE BETWEEN THE SPACECRAFT AND THE OCEAN ---- -- SRONE 3, NOEL ---------------------------------------
SURFACE AM (2) MEASURESWAVE HEIGHT. THE ALTIMETER IS A MORE 
ACCURATE VERSION Of THE SKYLAB RADAR ALTIMETER, EXPERIMENT INVESTIGATION NARE- GAMMA-RAY A,5TRONOMY 
S-193 (NSSDC 73-027A-20), AND IS SIMILAR TO THE ILTIMETER THAT 
FLEW ON GEOS-C. THE ALTIMETER PRECISION OF PLUS OR MINUS 10 CM 
ALLOWS TIME VARYING FEATURES SUCH AS TIDES, WIND PILE-UP, AND 
STORM SURGES TO BE SENSED AND IDENTIFIED. IT IS ALSO CAPABLE 
OF LOCATING AND MAPPING OCEAN SURFACE CURRENTS WITH SPEEDS Of 
3C TO SC CMfS OR GREATER, BECAUSE THE SLOPE OF THE SURFACE IS 
PROPORTIONAL TO THE SURFACE SPEED. THE MEASUREMENT OF WAVE 

I C2 



USSOC IO-D 7f-u9A-01 INVESTIGATIVE PROGRAM LENGTH. EXCLUSIVE OF A MAGNETOMETER THAT EXTENDED AN ADDITIONAL 
SCIENTIFIC SATELLITE 83 CM BEYOND THE CYLINDER SHELL. THE PRIMARY STRUCTURAL 

HEABERS WERE A HONEYCOMBED EQUIPMENT SHELF AND A THRUST TUBE. 

INVESTIGATION DISCIPLINE(S) THE VISSR TELESCOPE WAS MOUNTED ON THE EQUIPMENT SHELF AND 
GAMMA-RAY ASTRONOMY VIEWED THE EARTH THROUGH A SPECIAL APERTURE IN THE SPACECRAFT'$ 

SIDE. A SUPPORT STRUCTURE EXTENDED RADIALLY OUT FROM THE 
PERSONNEL THRUST TUBE AND WAS AFFIXED TO THE SOLAR PANELS, WHICH FORMED 

PI - K. NIEL EESR THE OUTER WALLS OF THE SPACECRAFT AND PROVIDE THE PRIMARY 
SOURCE OF ELECTRICAL POWER. LOCATED IN THE ANNULUS-SHAPED 

BRIEF DESCRIPTION SPACE BETWEEN THE THRUST TUBE AND THE SOLAR PANELS WERE STATION 

THE PURPOSE Of THE GAMMA-RAY ASTRONOMY (GR) KEEPING AND DYNAMICS CONTROL EQUIPMENT, BATTERIES. AND MOST OF 
INVESTIGATION IS TO SURVEY THE GAMMA RADIATION IN OUR GALAXY. THE SEM EQUIPMENT. PROPER SPACECRAFT ATTITUDE AND SPIN RATE
 
THE DATA ARE USED TO INVESTIGATE THE CONCENTRATION Of (APPROXIMATELY 100 RPM) WERE MAINTAINED BY TWO SEPARATE SETS OF
 
INTERSTELLAR MATTER IN THE ARMS AND BETWEEN THE ARMS OF TREE JET THRUSTERS MOUNTED AROUND THE' SPACECRAFT'S EQUATOR AND
 
GALACTIC SPIRAL. TO LOCATE SOURCES OF INTENSE GAMMA-RAY ACTIVATED BY GROUND COMMAND. THE SPACECRAFT USED BOTH UHF- AND
 
RADIATION, TO STUDY THE ENERGY SPECTRUM OF THE GANMA-RAY S-BAND FREQUENCIES IN ITS TELEMETRY AND COMMAND SUBSYSTEM. A
 
BACKGROUND, AND TO STUDY GAMMA-RAY BURSTS. THE EXPERIMENT LO.-POWER VHF TRANSPONDER PROVIDED TELEMETRY AND COMMAND DURING
 

INCLUDES A DIRECTIONAL PACKAGE CONTAINING SEVERAL SCINTILLATION LAUNCH AND THEN SERVED AS A BACKUP FOR THE PRIMARY SUBSYSTEM
 
DETECTORS WITH ASSOCIATED PHOTOMULTIPLIERS AND PREAMPLIFIERS. ONCE THE SPACECRAFT HAD ATTAINED SYNCHRONOUS ORBIT.
 
THE GAMMA-RAY TELESCOPE IS MOUNTED IN THE CENTRAL TUBE OF THE
 
SPACECRAFT AND IS AIMED IN THE ANTI-SOLAR DIRECTION. THE ----- SMS 1, NESS STAFF ----------------------------------
TELESCOPE HAS A 23-DEC VIEWING ANGLE AND IT CAN SEE PLUS OR 
MINUS 20 DEG ABOUT THE ECLIPTIC PLANE. A COMPLETE GALACTIC INVESTIGATION NAME- VISIBLE-INFRARED SPIN-SCAN RADIOMETER 
SURVEY. WHICH INCLUDES OBSERVATIONS OF BOTH THE GALACTIC CENTER (VISSR) 
ARD THE GALACTIC ANTI-CENTER. IS ACCOMPLISHED IN I YR. THE 
INSTRUMENTATION YIELDS THE ENERGY SPECTRUM IN THE TO-EV TO NSSDC 1D- 74033A-01 INVESTIGATIVE PROGRAM 
9-MEV RANGE IN 14 BROAD BANDS AT A 16-S CYCLING RATE- THE OPERATIONAL WEATHER OBSERVATIONS 
ENERGY SPECTRUM IN THE 25C-KEW TO 2.5-MEV RANGE IS ALSO 
MQNITORED IN 256 NARROW (13 KEV) CHANNELS WITH EACH IMPULSE INVESTIGATION DISCIPLINEES) 
05IG TRANSMITTED IN REAL TIME. ONE COUNTING CHANNEL METEOROLOGY 
(ASSOCIATED WITH OMNIDIRECTIONAL DETECTORS) MEASURES ENERGY 
BURSTS GREATER THAN 6- REV WITH A PRECISION OF t MILLISECONDS. PERSONNEL 
ONE COUNING CHANNEL (ASSOCIATED WITH DIRECTIONAL DETECTORS) Pi - NESS STAFF ROAA-NESS 
MEASURES ENERGY BURSTS GREATER THAN 20 KEV WITH A PRECISION OF 01 - W.E. SHENK NASA-GSFC 

1 MILLISECONDS. 
BRIEF DESCRIPTION 

SIGNE-----3, THUILLIER -------------- THE VISIBLE-INFRARED SPIN-SCAN RADIOMETER (VISSR) FLOWN 
ON SMS 1 PROVIDED DAY/NIGHT OBSERVATIONS OF CLOUDCOVER AND 

INVESTIGATION NAME- SOLAR MONITORING EARTHICLOUD RAOIANCE TEMPERATURE MEASUREMENTS FROM A 
SYNCHRONOUS. SPIN-STABILIZED. GEOSTATIONARY SATELLITE FOR USE 

TSSDC 1D- 77-049A-02 INVESTIGATIVE PROGRAM IN OPERATIONAL WEATHER ANALYSIS AND FORECASTING. THE 
SCIENTIFIC SATELLITE TWO-CHANhEL INSTRUMENT WAS ABLE TO TAKE BOTH FULL AND PARTIAL 

PICTURES OF THE EARTH'S DISK. THE INFRARED CHANNEL (10.5 TO 
INVESTIGATION DISCIPLINE(S) 12.6 MICROMETER) AND THE VISIBLE CHANNEL (0.55 TO 0-70 
SOLAR PHYSICS MICROMETER) USED A COMMON OPTICS SYSTEM. INCOMING RADIATION 

WAS RECEIVED BY AN ELLIPTICALLY-SHAPED SCAN MIRROR AND 
PERSONNEL COLLECTED BY A RITCHEY-CHRETIEN OPTICAL SYSTEM. THE SCAN 

PI - G. THUILLIER CRRS-SA MIRROR WAS SET AT A NOMINAL ANGLE OF AS DEG TO THE VISSR 

OPTICAL AXIS. WHICH WAS ALIGNED PARALLEL TO THE SPIN AXIS OF 
BRIEF DESCRIPTION THE SPACECRAFT. THE SPINNING MOTION OF THE SPACECRAFT 

THE PURPOSE OF THIS INVESTIGATION IS TO MONITOR TWO SOLAR (APPROXIMATELY 100 RPM) PROVIDED A WEST-TO-EAST SCAN MOTION 
UV BANDS CERITERED AT 1E50 AND 2150 A. RESPECTIVELY, AND TO USE . WHEN THE SPIN AXIS OF THE SPACECRAFT WAS ORIENTED PARALLEL WITH 
THESE DATA TO SEPARATE CHROMOSPHERIC RADIATION RELATED TO SOLAR THE EARTH'S AXIS. THE LATITUDINAL SCAN WAS ACCOMPLISHED BY 
ACTIVITY FROM PHOTOSPHERIC RADIATION, WHICH SHOULD BE CONSTANT SEQUENTIALLY TILTING THE SCANNING MIRROR NORTH TO SOUTH AT THE 
WITH TINE. THIS INVESTIGATION IS THE FIRST OF A SERIES OF SUCH COMPLETION OF EACH SPIN. A FULL PICTURE TOOK 18.2 MIN TO 
INVESTIGATIONS AIMED AT OBTAINING THESE DATA FOR A FULL SOLAR COMPLETE AND ABOUT 2 MIH TO RETRACE. DURING EACH SCAN, THE 
CYCLE. TO MENIMIZE EXPECTED DEGRADATION OF THE SOLAR FIELD OF VIEW ON THE EARTH WAS SWEPT BY A LINEAR ARRAY OF EIGHT 

SPECTROMETER, VERY STABLE COMPONENTS WERE SELECTED FOR THE VISIBLE-SPECTRUM DETECTORS. EACH WITH A GROUND RESOLUTION OF 
OPTICAL SYSTEM (SUPRASIL LENSES); FOR THE DETECTORS (DIODES 0.9 KM AT ZERO NADIR ANGLE. A MERCURY-CADMIUM TELLURIDE 
WITH VERY LOW QUANTUM OUTPUT)I AND FOR THE ELECTRIC SYSTEM. DETECTOR SENSED THE INFRARED PORTION OF TIRE SPECTRUM WITH A 
WHICH ALSO MONITORS THE TEMPERATURE TO PERMIT CORRECTIONS FOR HOREZONTAL RESOLUTION OF APPROXIMATELY 8 KH AT ZERO NADIR 
GAIN FLUCTUATIONS. THE SPECTROMETER, WHICH WAS AIMED IN THE ANGLE. THE INFRARED PORTION OF THE DETECTOR MEASURED RADIANCE 
SOLAR DIRECTION. DEGRADED MORE RAPIDLY THAN EXPECTED. AND AfTCR TEMPERATURES BETWEEN ISO AND 31S K WITH A PROPOSED SENSITIVITY 
DECEMBER 1977 IT CEASED TO YIELD USEFUL DATA. BETWEEN 0.4 AND 1.4 K. THE VISSR OUTPUT WAS DIGITIZED AND 

TRANSMITTED TO THE NATIONAL OCEANOGRAPHIC AND ATMOSPHERIC 
. . **** ---..... ADMINISTRATION (NOAA) COMMAND DATA ACQUISITION STATION (CDA),..... SMS ************.IRS 


WALLOPS ISLAND, VA. THERE THE SIGNAL WAS FED INTO A 'LINE 

STRETCHER' WHERE IT HAS STORED AND TIME-STRETCHED FOR 
SPACECRAFT COVMON NAME- IMS I TRANSMISSION BACK TO THE SATELLITE AT REDUCED BANDWIDTH FOR 
ALTERNATE NAMES- SMS-A, SYNCH METEOROL SATELL A RE-BROADCAST TO DATA UTILIZATION STATIONS (DS). THE VISSR 

AERSb, MEET DATA, AS WITH ALL OPERATIOIIAL TYPE DATA. WERE HANDLED BY MOAA 
AND THE MAJORITY OF DATA WERE ARCHIVED BY THE ENVIRONMENTAL 

NSSDC ID- 74-033A DATA SERVICE, SATELLITE DATA SERVICE BRANCH. SUITLAND MD. 
LIMITED AMOUNTS OF RESEARCH-ORIENTED DATA WERE COLLECTED BY 

LAUNCH DATE- 05/17174 WEIGHT- 227. IC NASA AND WERE MAINTAINED AT NSSDC. 
LAUNCH SITE- CAPE CANAVERAL, UNITED STATES 
LAUNCH VEHICLE- DELTA N-- I. STAFF L---- SMS NESS ------------------ -----------------


SPONSORING COUNTRY/AGENCY INVESTIGATION NAME- METEOROLOGICAL DATA COLLECTION AND 
UNITED STATES NOAA-RESS TRANSMISSION SYSTEM 

UNITED STATES NASA-OSTA 
NSSDC ID- 74-033A'05 INVESTIGATIVE PROGRAM 

INITIAL OREIT PARAMETERS OPERATIONAL WEATHER OBSERVATIONS 
ORBIT TYPE- GEOCENTRIC EPOCH DATE- 05/23f74 
0RBIT PERIOD- 1340.4 MI INCLINATION- 1.9 DEC INVESTIGATION DISCIPLINE(S) 
PERIAPSIS- 3245,0 KM ALT APOAPSIS- 35439.0 KM ALT METEOROLOGY 

PERSONNEL PERSONNEL 
PH - A. BUTERA NOAA-NESS PI - HESS STAFF NOAA-NESS 
PS - W.E. SHENK NASA-GSFC 

ERIEF DESCRIPTION 
BRIEF DESCRIPTION THE METEOROLOGICAL DATA COLLECTION AND TRANSMISSION 

THE SMS-1 WAS A NASA-DEVELOPED, NOAA-OPERATED SPACECRAFT. SYSTEM WAS AN EXPERIMENTAL COMMUNICATIONS AND DATA HANDLING 
THE SPIN-STABILIZED, EARTH-SYNCHRONOUS SPACECRAFT CARRIED (1) A SYSTEM DESIGNED TO RECEIVE AND PROCESS METEOROLOGICAL DATA 
VISIBLE-lIFRARED SPIN-SCAN RADIOMETER (VISSR) TO PROVIDE HIGH COLLECIE FRON REMOTELY LOCATED EARTH-BASED DATA COLLECTION 
QUALITY DA/NIGHT CLOUDCOVER DATA AND MADE RADIANCE (OBSERVATION) PLATFORMS (DCP). THE COLLECTED DATA WERE 
TEMPERATURES OF THE EARTH/ATMOSPHERE SYSTEM, (2) A RETRANSMITTED FROM THE SATELLITE TO SMALL, GROUND-BASED 
METEOROLOGICAL DATA COLLECTION AND TRANSMCSSION SYSTEM RELAYED REGIONAL DATA UTILIZATION CENTERS. DATA FROM UP TO 10.000 DCP 
PROCESSED DATA FROM CENTRAL WEATHER FACILITIES TO SMALL STATIONS COULD BE HANDLED BY THE SYSTEM. THE SYSTEM ALSO 
APT-EQUIPPED REGIONAL STATIONS AND COLLECTED AND RETRANSMITTED ALLOWED FOR THE RETRANSMISSION Of NARRU AND iWEFAX TYPE) DATA 
DATA FROM REMOTELY LOCAIcu EARTH-BASED PLATFORMS, AND (3) A TO EXISTING SMALL GROUND-BASED APT RECEIVING STATIONS FROM A 
SPACE ENVIRONMENTAL MONITOR (SEN) MEASURED PROTON, ELECTRON. LARGER WEATHER CENTRAL FACILITY. THIS COMMUNICATIONS SYSTEM 
AND SOLAR X-RAY FLUXES AND MAGNETIC FIELDS. THE CYLINDRICALLY OPERATED ON S-BAND FREQUENCIES. THE MINIMUM DATA COLLECTION 
SHAPED SPACECRAFT MEASURED 190.5 CM IN DIAMETER AND 23C CM IN SYSTEM FOR ONE SMS CONSISTED OF APPROXIMATELY 3500 DCP STATIONS 
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TO BE CONTACTED IN A 6-H PERIOD. THE TOTAL AMOUNT OF DATA INITIAL ORBIT PARAMETERS
 
COLLECTED DURING THE 6-H PERIOD WAS BETWEEN 350K AND 600K BITS, ORBIT TYPE- GEOCENTRIC EPOCH DATE- 04/01175
 
DEPENDING ON THE CODING TECHNIQUES. DATA RECEIVED FROM ORBIT PERIOD- 1436.2 MIN INCLINATION- 1.0 DEG
 
INDIVIDUAL STATIONS VARIED FROM 50 TO 3000 SITS. DEPENDING ON PERIAPSIS- 3577T. AM ALT APOAPSIS- 35799. KI ALT
 
,THE TYPE AND VARIETY OF SENSORS USED AT AN INDIVIDUAL DIP
 
STATION. PERSONNEL
 

PM - A. BUTERA NOAA-NSS
 
------. SAS 1, WILLIAMS ---------------------------------------- PS - W:E SHRR NASA-GSEC
 -


INVESTIGATION NAME- ENERGETIC PARTICLE MONITOR BRIEF DESCRIPTION 
THE SIS 2. A NASA-DEVELOPED, HOAA-OPERATED SPACECRAFT. 

NSSDC 10- 74-033A-02 INVESTIGATIVE PROGRAM CARRIED (1) A VISIBLE-IFRAREP SPIN-SCAN RADIOMETER (VISSR) TO 
ENVIRON. MONITORING DEVELOPMENT PROVIDE HIGH-QUALITY DAY1NIGHT CLOUDCOVER DATA AND TO TAKE 

RADIANCE TEMPERATURES OF THE EARTHIATMOSPHERE SYSTEM. (2) A 
INVESTIGATION DISCIPLINECS) METEOROLOGICAL DATA COLLECTION AND TRANSMIISSON SYSTEM 7O RELAY 
PARTICLES AND FIELDS PROCESSED DATA FROM CENTRAL WEATHER FACILITIES TO SMALL 

APT-EQUIPPED REGIONAL STATIONS AND TO COLLECT AND RETRANSMIT 
PERSONNEL DATA FROM REMOTE EARTH-BASED PLATFORMS. AND (3) A SPACE 

p - D.J. WILLIAMS NOAA-ERL ENVIRONMENT MONITOR (SEM) SYSTEM TO MEASURE PROTON, ELECTRON, 
0I - H.H. SAUER NOAA-ERL AND SOLAR X-RAY FLUXES AND MAGNETIC FIELDS. THE 

SPIN-STABILIZED, EARTH-SYNCHRONOUS, AND CYLINDRICALLY SHAPED 
BRIEF DESCRIPTION SPACECRAFT MEASURED 190.5 CM I tEAM AND 230 CM IN CENGTH. 

A NUMBER OF SEPARATE SILICON SOLID-STATE DETECTORS, EACH EXCLUSIVE OF A MAGNETOMETER THAT EXTENDED AN ADDITIONAL 83 IN 
WITH A TAILORED MODERATORTHICKNESS ANO A SEPARATE ELECTRONICS BEYOND THE CYLINDER SHELL. IHE PRIMARY STRUCTURAL MEMBERSWERE 
UNIT FOR PULSE AMPLIFICATION AND PULSE HEIGHT DISCRIMINATION, A HONEYCOMB EQUIPMENT SHELF AND A THRUST TUBE. THE VISSR 
WERE USED TO OBTAIN THE FOLLOWING PARTICLE TYPE/ENERGY TELESCOPE WAS MOUNTED ON THE EQUIPMENT SHELF AND VIEWED THE 
MEASUREMENTS -- SEVEN CHANNELS MEASURED PROTONS IN THE RANGE 1 EARTH THROUGH A SPECIAL APERTURE IN THE SPACECRAfT'S SIDE. A 
TO 5O NEV. SIX CHANNELS MEASURED ALPHA PARTICLES IN THE RANGE SUPPORT STRUCTURE EXTENDED RADIALLY OUT 
FROM THE THRUST TUNE 
I TO 400 MEV. AND ONE CHANNEL MEASURED ELECTRONS GREATER THAN AND WAS AFFIXED TO THE SOLAR PANELS. WHICH FORMED THE OUTER 
0.5 MEV. WALLS OF THE SPACECRAFT. LOCATED IN THE ANNULUS-SHAPED SPACE 

DETwEEN THE THRUST TUBE AND THE SOLAR PANELS WERE 
----1 ILLAMS- ----------------------------------------------- STATIOKEEPING AND DYNAMICS CONTROL EQUIPMENT, BATTERIES. AND- MS 

MOST OF THE SEN EOUIPMIENT. PROPER SPACECRAFT ATTITUDE AND SPIN 
INVESTIGATION NAME- SOLAR X-RAY MOYITOR RATE (APPROXIMATELY 100 RPM) WAS MAINTAINED BY TUO SEPARATE 

SETS OF JET THRUSTERS MOUNTEDAROUNDTHE SPACECRAFT'S EQUATOR 
NSSDC ID- 74-D33A-03 INVESTIGATIVE PROGRAM AND ACTIVATED BY GROUND COMMAND. BOTH UHF-BAND AND $-BAND 

ENVIRON. MONITORING DEVELOPMENT FREQUENCIES WERE USED IN THE TELEMETRY AND COMAND SUBSYSTEMS 

A LOW-POWER VHF TRANSPONDER PROVIDED TELEMETRY AND COMMAND
 
INVESTIGATION DbISCtIPLINE(S) DURING LAUNCH AND THEN SERVED AS A BACKUP FOR THE PRIMARY
 
SOLAR PHYSICS SUBSYSTEM AFTER THE SYNCHRONOUS ORBIT WAS ATTAINED.
 

PERSONNEL ------- SMI 2. NESS STAFF .............. 
P1 - 0.J. WILLIAMS NOAA-ERL 
OR - R.F. DONNELLY hOAA-ERL INVESTIGATION NAME- VISIBLE-INFRARED SPIN-SCAN RADIOMETER 

(VISSR) 
BRIEF DESCRIPTION 

THE X-RAY COUNTER WAS COMPOSED OF A COLLIMATOR. TWO ESSDC IO- 75-OIIA-O4 INVESTIGATIVE PROGRAM 
IONIZATION CHAMBERS, AND TWO ELECTROMETERS. A SMALL ANGULAR OPERATIONAL WEATHER OBSERVATIONS 
APERTURE HAS BEEN CHOSEN FOR THE TELESCOPE COLLIMATOR, WHICH 
WAS MOUNTED $0 THAT THE DECLINATION OF ITS AXIS CAN BE INVESTIGATION DISCIPLINE($) 
CONTROLLED BY GROUND COMMAND TO INSURE THAT THE SUN IS VIEWED METEOROLOGY 
BY THE TELESCOPE ONCE DURING EVERY VEHICLE ROTATION. ONE ION 
CHAMBER WAS FILLED WITH ARGON AT 1 ATM FOR DETECTION OF 1- TO PERSONNEL 
I-A X RAYS, AND HAD A 5-NIL BERYLLIUM WINDOWTO EXCLUDE X RAYS Pt - NESS STAFF NOAA-NESS 
OF LONGERWAVELENGTHS. THE OTHER CHAMBER WAS FILLED WITH XENON 01 - W.E. SHENK NASA-GSFC 
AT 1.5 TO 2 ATM AND HAD A 50-MIL BERYLLIUM WINDOWFOR 
MEASUREMENTS OF A RAYS IN THE WAVELENGTH RANGE 0.5- TO 3-A. BRIEF DESCRIPTION 

THE VISIPLE-IENFRAREPD SPIN-SCAN RADIOMETER iVISSR) FLOWN 
------ SAS 1, WILLIAMS- ---------------------------------------- ON SMS 2 PROVIDED DAY/NIGHT OBSERVATIONS OF CLOUDCOVER AND 

EARTH/CLOUD RADIANCE TEMPERATURE MEASUREMENTS FROM A 
INVESTIGATION NAME- MAGNETIC FIELD MONITOR SYNCHRONOUS, SPIE-STABILIZEO GEOSTATIONARY SATELLITE FOR USE
 

IN OPERATIONAL WEATHER ANALYSIS AND FORECASTING. THE
 
NSSOC Io- 74-03SA-O INVESTIGATIVE PROGRAM TWD'CHANNEL INSTRUMENT WAS ABLE TO TAKE BOTH FULL AND PARTIAL
 

ENVIRON. MONITORING DEVELOPMENT PICTURES OF THE EARTH'S DISK. THE INFRARED CHANNEL (10.5 TO
 
12.6 MICROMETERS) AND THE VISIBLE CHANNEL (0.55 TO 0.70 

INVESTIGATION DISCIPLINE(S) MICROMETEEI USED A COMMON OPTICS SYSTEM_ INCOMING RADIATION 
PARTICLES AND FIELDS WAS RECEIVED BY AN ELLIPTICALLY-SHAPED 'SCAN MIRROR AND 
MAGNETOSPHERIC PHYSICS COLLECTED BY A RITCHEY-CHRETIEN OPTICAL SYSTEM. THE SCAN 

MIRROR WAS SET AT A NOMINAL ANGLE OF 45 DEG TO THE VISSR 
PERSONNEL OPTICAL AXIS, WHICH WAS ALIGNED PARALLEL TO THE SPIN AXIS OF 

Pi " D.J. WILLIAMS NOAA-ERL THE SPACECRAFT. THE SPINNING NOTION OF THE SPACECRAFT 
01 - J.4. BARFIELD HOAA-ERL (APPROXIMATELY 100 RPM) PROVIDED A WEST-TO-EAST SCAN NOTION 

WHEN THE SPIN AXIS OF THE SPACECRAFT IS ORIENTED PARALLEL WITH 
BRIEF DESCRIPTION THE EARTH'S AXIS- THE LATITUDINAL SCAN WAS ACCOMPLISHED BY 

A BIAXIAL. SHORT BOCA-MOUNTED (2 FT) CLOSED-LOOP. SEQUENTIALLY TILTING THE SCANNING MIRROR NORTH TO SOUTH AT THE 
FLUXGATE MAGNETOMETER WAS ORIENTED WITH ONE AXIS ALONG THE SIC CORPLETION OF EACH SPIN. A FULL PICTURE TOOK 18.2 MIN TO
 
SPIN AXIS, AND ONE IN THE SPIN PLANE. EACH SENSOR HAD A COMPLETE AND ABOUT 2 MIN TO RETRACE. DURING EACH SCAN, THE
 
SELECTABLE RANGE (450, 100. 200. OR 400 GAMMAS). AN OFFSET FIELD OF VIEW-ON THE EARTH WAS SWEPT BY A LINEAR ARRAY OF EIGHT
 
FIELD CAPABILITY (PLUS OR MINUS 1200 GAMMAS IN 40-GAMMA STEPS). VISIBLE-SPECTRUM' DETECTORS, EACH WITH A GROUND RESOLUTION OF
 
AND AN IN-FLIGHT CALIBRATION CAPABILITY. 0.9 KE AT ZERO NADIR ANGLE- A MERCURY-CADMIU TELLURIDE
 

DETECTOR SENSED THE INFRARED PORTION OF THE SPECTRUM WITH A 
S**********************S ************ HORIZONTAL RESOLUTION OF APPROXIMATELY 8 KM AT ZERO NADIR 

ANGLE. THE INFRARED PORTION OF THE DETECTOR MEASURED RADIANCE 

TEMPERATURES BETWEEN 180 AND 315 K WITH A PROPOSED SENSITIVITY 
SPACECRAFT COMMON NAME- SMS 2 DETJEEN 0-4 AND 1.4 K. THE VISSR OUTPUT WAS DIGITIZED AND 
ALTERNATE NAMES- PL-731E, SYNCH AETEOROL SATELL 0 TRANSMITTED TO THE NATIONAL OCEANOGRAPHIC AND ATMOSPHERIC 

SMS-B. RECZ ADMINISTRATION (NOAA) COMMANDDATA ACQUISITION STATION (CDA). 
WALLOPS ISLAND, VA. THERE THE SIGNAL WAS FED INTO A 'LINE 

NSSDC ID- 75-O1A STRETCHER' WHERE' IT WAS STORED AND TIME-STRETCHED FOR 
TRANSMISSION BACK TO THE SATELLITE AT REDUCED BANDWIDTH FOR 

LAUNCH DATE- O2/G6f75 WEIGHT- 243. KG RE-BROADCAST TO DATA UTILIZATION STATIONS (DUS. THE'VlSSR 
LAUNCH SITE- CAPE CANAVERAL, UNITED STATES DATA. AS WITH ALL OPERATIONAL TYPE DATA, WERE HANDLED BY NOAA 
LAUNCH VEHICLE- DELTA AND THE MAJORITY OF DATA WERE ARCHIVED BY TRE ENVIRONMENTAL 

DATA SERVICE, SATELLITE DATA SERVICE BRANCH. SUITLAND. MD.
 
SPONSORING, COUNTRY/AGENCY LIMITED AMOUNTS OF RESEARCH-ORIENTED DATA WERE COELECTED BY
 

UNITED STATES NOAA-NESS NASA AND WEREMAINTAINED AT ASSOC.
 
UNITED STATES JASA-OSTA
 

ICA
 



------- SMS 2, NESS STAFF ......................... .- BRIEF DESCRIPTION
 

INVESTIGATION NAME-	 METEOROLOGICAL DATA COLLECTION AND 
TRANSMISSION SYSTEM 

NSSDC 10- 75-OIIA-05 IIVESTIGA71VE PROGRAM 

OPERATIONAL WEATHER OBSERVATIONS 


INVESTIGATION DISCIPLINE(S)
 
ATMOSPHERIC PHYSICS 


PERSONNEL
 
PI - KESS STAFF NOAA-NESS 


CRIEF 	DESCRIPTION 

THE FETEOROLOGICAL DATA COLLECTION AND TRANSMISSION 


SYSTEM, AN EXPEREFENTAL COMMUNICATIONS AND DATA HANDLING
 
SYSTEP, OPERATING ON S-RARD FREGUENCIES, RECEIVED AND PROCESSED 

METEOROLOGICAL DATA COLLECTED FROM REMOTELY LOCATED EARTH-BASED
 
DATA COLLECTION (OBSERVATION) PLATFORMS (CPO). THE COLLECTED 

DATA WAS RETRANSMITTED FROM THE SATELLITE TO SMALL, 

GROUND-BASED. REGIONAL DATA UTILIZATION CENTERS- DATA FROM UP 


TO 10.000 DIP STATIONS WERE HANDLEDBY THE SYSTEM. THE SYSTEM 
ALSO ALLOWED FOR THE RETRANSMISSION OF NARROW-BAND (WEFAX TYPE) 
DATA TO EXISTING SMALL GROUND-BASED APT RECEIVING STATIONS FROM 
A LARGER WEATHER CEN4TRAL FACILITY. THE MINIMUM DATA COLLECTION 

FOR ONE SPACECRAFT CONSISTED OF APPROXIMATELY 3500 DCP STATIONS 
CONTACTED IN 6 H- THE TOTAL AMOUNT OF DATA COLLECTED DURING 
THE 6 H AS BETWEEN 353K AND 620K EIS. DEPENDING ON THE CODING 
TECHNIQUES. DATA RECEIVED FROM INDIVIDUAl STATIONS VARIED FROM 

SC TO 302C BITS. DEPENDING ON THE TYPE AND VARIETY OF SENSORS 

USED AT THE DIP STATION.
 

2. WILLIAMSSI S---- ---- ------------

INVESTIGATION NAME-	 ENERGETIC PARTICLE MONITOR 

NSSBC Ib- 75-OIIA-01 INVESTIGAIIVE PROGRAM 
ENVIRON. MONITORING DEVELOPMENT 

INVESTIGATION DISCIPLINE(S) 

PARTICLES AND FIELDS 


PERSONNEL 
P1 - ).I. WILLIAMS NOAA-ERL 
01 - H.U. SAUER NOAA-ERL 

PRIEF DCICRIPTION 

A NUMBER OF SEPARATE SILICON SOLID-STATE DETECTORS, EACH 


WITH A TAILORED MODERATOR THICKNESS AND A SEPARATE ELECTRONICS 

UNIT FOR PULSE AMPLIFICATION AND PULSEHEIGHT DISCRIMINATION, 

ARE USED TO OBTAIN THE FOLLO4ING PARTICLE TYPE AND ENERGY 
MEASUREMENTS -- SEVEN CHANNELS MEASURE PROTONS IV THE RANGE 1 
TO 5-0 HIV, SIX CHANNELS MEASURE ALPHA PARTICLES Ih THE RANGE 4 
TO 40 MEV. AND ONE CHANNEL MEASURES ELECTRONS GREATER THAN C.5 
NEV. 

------- SH 2, WILLIAMS
 

INVESTIGATION NAME- SOLAR X-RAY MONITOR
 
-


QSSDC ID- 75-C1A-02 INVESTIGATIVE PROGRAM
 
ENVIRON. MONITORING DEVELOPPENT 


INVESTIGATION DISCIPLINECS)
 
SOLAR 	PHYSICS 


PERSONNEL
 
PI - D.J. WILLIANS NOAA-ERL 

01 - R.F. DONNELLY NOAA-ERL 


BRIEF 	DESCRIPTION 

THE X-RAY COUNTER WAS COMPRISED OF A COLLIMATOR, TWO 


IONIZATION CHAMBERS, AND TWO ELECTROMETERS. A SMALL ANGULAR 

APERTURE VAS CHOSEN FOR THE TELESCOPE COLLIMATOR. THE 

COLLIMATOR, MOUNTED SO ITS AXIS DECLINATION WAS CONTROLLED BY 

CROUND COMMAND. VIE4ED THE SUN ONCE EVERY VEHICLE ROTATION. 

ONE ION CHAMBER, FILLED WITH ARGON AT 1 ATM. DETECTED I- TO 0-A 

X RAYS. AND HAD A 5-MIL BERYLLIUM oIHDO6 TO EXCLUDE X RAYS OF 

LONGER dAVELEhGTHS- TRE OTHER CHAMBER WAS FILLED WITH XENON AT
 
1.5 TO 2 AT? AND HAD A SC-MIL BERYLLIUM WIDOW TO MEASURE X 
PAYS OF 3.5 TO 3 A. 

SHS-------2, WILLIAMS ---------------

INVESTIGATION NAME-	 MAGNETIC FIELD MOMITOR 

NSSDC 1O- 75-ClA-33 IIRVESTIbATIVE PROGRAM 


ENVIRON. MONITORING DEVELOPMENT 


INVESTIGATION DISCIPLINE(S) 

DAGNETOSPHERIC PHYSICS 

PARTICLES AND FIELDS 


PERSONNEL 

PI - D.J. WILLIAMS NOAA-ERL 

01 - DIN. BARFIELO NOAA-ERL 


A SHORT BOOM DEPLOYED .61 S BIAXIAL. CLOSED-LOOP. 
FLUXGATE MAGNETOMETER WITH ONE SENSOR ALIGNED PARALLEL TO THE 
SPACECRAFT SPIN AXIS AND THE OTHER PERPENDICULAR TO THIS AXIS 

MEASURED THE VECTOR MAGNETIC FIELD, SEECTADLE RANGE C-50,
 
100, 200, OR 4O0 GAMMAS), AN OFFSET FIELD CAPABILITY (PLUS OR
 
MINUS 1200 GAMMAS IN 40-STEPS), AND AN INFLIGHT CALIBRATION 
CAPABILITY. 

********** SOLRAD 1********************** 

SPACECRAFT COMMON NAME- SOLAAD 10 

ALTERNATE NAMES- EXPLORER 44, SOLAR EXPLORER-C 
SE-C. SOLRAD-C 
PL-O3A 

SSDC ID- I-OSA
 

LAUNCH DATE- 07/0/71 	 WEIGHT- 260. KG
 
LAUNCH SITE- WALLOPS FLIGHT CENTER, UNITED STATES
 
LAUNCH VEHICLE- SCOUT
 

SPONSORING COUDTRY/AGE.CY
 

UNITED STATES NASA-OSS
 
UNITED STATES DOD-NAVY
 

INITIAL ORBIT PARAMETERS
 
ORBIT TYPE- GEOCENTRIC EPOCH DATE- 07109171
 
ORBIT PERIOD- 95.3 AIN INCLINATION- 51.0 DEG
 
PERIAPSIS- 436. KM ALT APOAPSIS- 630. KM ALT
 

1
 

PERSONNEL 
M - J.R. HOLTZ NASA HEADQUARTERS 

SC - J.D. BOHLIN 	 NASA HEADQUARTERS 
PM - E... PETERIN 	 US NAVAL RESEARCH LAB 
pS - R.N. KREPLIN 	 US NAVAL RESEARCH LAB 

BRIEF 	 DESCRIPTION 
SOLRAD 10, A SPIN-STABILIZED SATELLITE. WAS ONE IN A
 

SERIES OF SPACECRAFT DESIGNED TO PROVIDE CONTINUOUS COVERAGE OF
 
WAVELENGTH AND INTENSITY CHANGES iN1 SOLAR RADIATION IN THE UV,
 

SOFT, AND HARD X-RAY REGIONS. (THE -FIRST SPACECRAFT IN THIS
 
SERIES, SR-1, WAS LAUNCHED IN 1960.) SOLRAD IC ALSO MAPPED THE
 
CELESTIAL SPHERE USING A HIGH-SENSITIVITY X-RAY DETECTOR. THE 
SPACECRAFT WAS A 	 12-SIDED CYLINDER THAT MEASURED 76 C IN
 
DIAMETER AND 5b CM 	IR HEIGHT- FOUR SYMMETRICALLY PLACED t7.8-

BY 53-3-CM SOLAR CELL PANELS. HINGED AT THE CENTER SECTION OF
 
THE STRUCTURE, SERVED AS THE ELEMENTS OF A TURNSTILE ANTENNA
 
SYSTEM. EIGHTEEN SOLAR SENSORS WERE MOUNTED POINTING PARALLEL
 
TO THE SPIN AXIS 	OF THE SATELLITE, WHICH POINTED DIRECTLY AT
 
THE SOLAR DISK. THE PLANE OF ROTATION SHIFTED ABOUT I DEGIDAY
 
50 THAT A STELLAR DETECTOR MOUNTED TO POINT RADIALLY OUTWARD
 
FROM 	 THE AXIS SCANNED THE CELESTIAL SPHERE- DATA FROM ALL
 
DETECTORS WERE STORED IN A 4-KDS CORE MEMORY AND TELEMETERED
 
ON COMMAND TO THE NL TRACKING STATION AT BLOSSOM PT.. DD.
 
DATA WERE ALSO TRANSMITTED IN REAL TIME AT 137-710 MHZ. 

------- SOLRAD 10, KREPLIN ------------

INVESTIGATION NAME-	 SOLAR RADIATION DETECTORS
 

NSSDC 	ID- 71-D58A-Cl INVESTIGATIVE PROGRAM
 

CODE STICO-OP
 

INVESTIGATION DISCIPLINE(S)
 

SOLAR 	PHYSICS
 

PERSONNEL 
PI - R.. REPLIN US NAVAL RESEARCH LAB 
01 - D.D. BROUSSEAU US NAVAL RESEARCH LAB 
01 - E.To DYRAK US NAVAL RESEARCH LAB 
01 - J.H. CARVER U OF ADELAIDE 
01 - R.E. EISENHAUER US NAVAL RESEARCH LAB 
0I - G.G. FRITZ US NAVAL RESEARCH LAB 
01 - DiR. HORAN US NAVAL RESEARCH LAO 
01 - A.T. MCCLIATON. JR. PHOENIX CORP 
01 - R.G. TAYLOR US NAVAL RESEARCH LAB 
01 - J.G. WINKLER 	 US NAVAL RESEARCH LAB 

BRIEF 	DESCRIPTION
 
THDS EXPERIMENT WAS DESIGNED TO MONITOR THE SOLAR X-RAY 

FLUX IN EIGHT HANDS ARE THE SOLAR UV FLUX IN FIVE BANDS AS PART 
OF A LONG-TERM PROJECT TO OBSERVE SOLAR X-RAY AND UV ACTIVITY 
WITH SETS OF STANDARDIZED SENSORS OVER AN ENTIRE SOLAR CYCLE. 

THE X-RAY BANDS OBSERVED WERE 0.08 TO 0.8 A, 0.1 TO 1.6 A, 0.5 
TO 3 AA, I TO A, 1TOO A, 8 TO 16 A, I TO 20 A, AND 44 TO 60 
A. ALL THE DETECTORS FOR THESE BANDS, WITH THE EXCEPTION OF 
THAT FOR THE O.08- TO O.t-A BAND. WERE ION CHAMBERS FITTED WITH 
A VARIETY Of WINDOW MATERIAL (BERYLLIUM, ALUMINUM. AND MYLAR) 
OF VARIOUS THICKNESSES AND FILLED WITH SEVERAL DIFFERENT GASES 
(KRYPTON, ARGON. NITROGEN. CARBON TETRACNLORIDE, AND XENON) AT
 
VARIOUS PRESSURES. THE C.O- TO 0.8-A BAND HAD AS A DETECTOR A
 

CESIUM IODIDE (HA) SCINTILLATING CRYSTAL SURROUNDED BY A
 
PLASTIC SCINTILLATING MATERIAL VIEUED BY A SINGLE
 
PHOTOHULTIPLIER. THIS DETECTOR WAS DESIGNED lb COLLECT DATA ON
 
THE VERY HIGH-ENERGY SOLAR X-RAY EMISSION OBSERVED ONLY DURING
 
SOLAR FLARES. THE UV BARDS OBSERVED WERE 170 TO 500 A, 170 TO
 
720 A. 1080 TO 1350 A. 1225 TO 1350 A. AND 1450 TO 1600 A- THE
 
TWO SHORTER WAVELENGTH BANDS HAD LITHIUM FLUORIDE.
 
PHOTOSENSITIVE SURFACES PROTECTED BY ALUMINUM. ALUMINUM OXIDE,
 
AND CARBON WINDOWS FOR DETECTORS. WHILE THE REMAINING BANDS HAD
 
ION CHAMBERS WITH WINDOWS COMPOSED OF LITHIUM FLUORIDE, CALCIUM
 
BLUORIDE, OR SILICON DIOXIDE. AND VARIOUS GAS FILTERS (NITRIC
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OXIDE OR TRIETHYLANIHE E).- SOME OF THE SOLAR DETECTORS WERE 
PROTECTED FROM CHARGED PARTICLES Uy CONE-SHAPED ALUMINUM 
COLLIMATORS. THE DATA WERE TRANSMITTED OVER TWO TELEMETRY 

SYSTEMS IN ONE OF THREE FORMS -- STORED DATA. REAL-TIME DIGITAL 
(PEN) DATA. ANO REAL-TIME ANALOG DATA. TELEMETRY SYSTEM 1 (TM 
1) USED A PAMIPCNSFM/PM TRANSMITTER THAT OPERATED AT 137.710 
MHZ WITH A RADIATED POWER OF 250 mw. UNDER NORMAL OPERATING 

CONDITIONS, TM 1 CONTINUOUSLY TRANSMITTED ANALOG AND PCM 
REAL-TIME DATA, ALTHOdGI THE REAL-TIME DIGITAL PEN WAS THE 
PRIMARY REAL-TIME TRANSMISSION FORMAT. TELEMETRY SYSTEM 2 (TN 
2) USED A PCMJPM TRANSMITTER THAT OPERATED AT 136.380 MHZ WITH 
A RADIATED POWER OF 251 MW. TM 2 TRANSMITTED STORED DATA (UP TO 
ONE DATA SAAPLE PER MIN- FOR 14-25 H) ON COMMAND. 

* ........*.*********OLRAD **B*********E* 


SPACECRAFT COMMON NAME- SOLRAb 118 

ALTERNATE NAMES- SOLRAD HI-TRIP, SESP P74-ID 

SP74-1D. SESP NO. NRL-111-026 
SRD-11B 

VSSOC 	ID- 76-023D 


LAUNCH DATE- 03115/76 WEIGHT- 102.15 IG 

LAUNCH SITE- CAPE CANAVERAL, UNITED STATES 


LAUNCH VEHICLE- TITAN
 

SPONSORING COUNTRYIAGENCY 

UNITED STATES DOD-NAVY 


INITIAL ORBIT PARAMETERS 

ORBIT TYPE- GEOCENTRIC EPOCH DATE- 07/Dll76 

ORBIT PERIOD- 7116.7 MIN INCLINATION- 25.6 DEG 

PERIAPSIS- 11720. KM ALT APOAPSIS- 116645. KM ALT 


PERSONNEL 

PM - E.W. PETERKIN US .NAVAL RESEARCH LAD 

PS - R.W. KREPLIN US NAVAL RESEARCH LAB
 

BRIEF 	DESCRIPTION
 
SOLRAD 110 WAS ONE OF A PAIR OF IDENTICAL SATELLITES THAT 

WERE PLACED IN A CIRCULAR EQUATORIAL OPIT OF 20 EARTH RADII. 
THE SATELLITES, WHICH WERE ORIENTED TOWARDS ThE SUN. PROVIDED 

10D PERCENT REAL-TIME. CONTINUOUS MONITORING OF SDLAR X-RAY, 
UV, AND ENERGETIC PARTICLE EMISSIONS. EXPERIMENTS INCLUDED 
BROADBANO ION CHAMBERS OBSERVING SOLAR X RAYS BETWEERO.1 AND 
6C A, PROPORTIONAL COUNTERS AND SCINTILLATORS OBSERVING SOLAR X 
RAYS BETWEEN 2 AND 15C NEWE AN V DETECTOR COVERING THREE 
BANDS BETWEEN 170 AND 1000 A. A VARIABLE RESOLUTION 
EBERT-FASTIE SPECTROMETER COVERING THE WAVELENGTH RANGE OF 1100 
TO 1600 A (RESOLUTION -- I TO 2S A), A SOLAR WIND MONITOR. 
SOLAR PROTON, ELECTRON, AND ALPHA PARTICLE MONITORS, TWO X-RAY 
POLARIRETERS (ONE UTILIZING BRAGG SCATTERING AND THE OTHER 
UTILIZING THOMPSON SCATTERING), A BRAGG SPECTROMETER OBSERVING 
MAGNESIUM-11 AND -1Z LINES, A LARGE-AREA AURORAL X-RAY 
DETECTOR, AND A PASSIVELY COOLED SOLID-STATE X-RAY DETECTOR TO 

MEASURE BACKGROUND X-RAY EMISSIONS. 


SOLDAD- S----- 118. FELDMAN -----------------------------------


1NVESTIGATION NAME- 1175- TO 1800-A SOLAR DV SPECTROMETER 


NSSDC ID- 76-023D-609 INVESTIGATIVE PROGRAM 

SESP 


INVESTIGATION DISCIPLINE(S) 

SOLAR PHYSICS
 

PERSONNEL
 
P - P.D. FELDMAN JOHNS HOPKINS V 

01 - R.N. KREPLIN 	 US NAVAL RESEARCH LAB 

PDIEF 	DESCRIPTION 

THIS EXPERIMENT USED A ROTATABLE GRATING, OPERATING IN
 

,FIRST ORDER TO MEASURE THE SOLAR ELECTROMAGNETIC SPECTRUI 
BETWEENE 1175 AND 1800 A. A PHOTOMULTIPLIER TUBE DETECTED 
RADIATION REFLECTED THROUGH AN OPTICAL SYSTEM FROM THE GRATING. 
TWO SCANNING RATES WERE AVAILABLE -- A FAST-RATE, 
LOW-RESOLUTION MODE IN RHICH THE ENTIRE 62-A RANGE WAS COVERED 
IN ,93.75 5, USING 25-A SEGMENTS FOR EACH DATA SAMPLE. AND A 
SLOW-RATE. HIGH-RESOLUTION MODE IN WHICH THE 625-A RANGE WAS 
COVERED IN 12.5 MIN, USING 3.125-A SEGMENTS. 

I 

------- SOLRAD 118. CREPLI --------------


INVESTIGATION NAME- 1- TO b-A SOLAR X-RAY MONITOR 


NSSOC ID- 76-023D-04 INVESTIGATIVE PROGRAM 

SESP 


INVESTIGATION DISCIPLINE(S) 

SOLAR 	PHYSICS 


PERSONNEL 

P1 - R.W. KREPLIN US NAVAL RESEARCH LAB 
01 - R.G. TAYLOR US NAVAL RESEARCH LAB 
01 - D.1. HORAN US NAVAL RESEARCH LAB 

BRIEF 	DESCRIPTION
 

THIS EXPERIMENT CONSISTED Of TWO COMPLETE SETS OF 
IONIZATION-CHAMBER AND ELECTROMETER-AMPLIFIER COMBINATIONS. 

THE IONIZATION CHAMBERS WERE SENSITIVE TO SOLAR X RAYS IN THE 
1- TO B-A RANGE. THE TWO SETS WERE DRIVEN By SEPARATE POWER
 
SUPPLIES, ALTHOUGH ONLY ONE SET WAS SELECTED FOR TELEMETRY
 
TRANSMISSION. DATA WERE TRANSMITTED WITH A 1S-S TIME
 

RESOLUTION. TIHE ELECTROMETER-AMPLIFIERS WERE ABLE TO CHANGE
 
RANGES AUTOMATICALLY OR MANUALLY. THE DETECTORS COULD NOT BE 
CALIBRATED IN FLIGHT. BUT THE ELECTROEER-AMPLIFIER5 COULD BE 
CALIBRATED ON EACH RANGE WITHOUT DETACHING THE DETECTOR. 

------ - SOLRAD 110. kREPLIN ------------

INVESTIGATION NAME- 8- TO 16-A SOLAR X-RAY MONITOR
 

JSSDC ID- 76-023D-05 INVESTIGATIVE PROGRAM 
SESP 

INVESTIGATION DISCIPLINE(S)
 
X-RAY 	ASTRONOMY
 

PERSONNEL
 

P1 - R... KREPLIN 	 US NAVAL RESEARCH LAO 
01 - R.G. TAYLOR 	 US NAVAL RESEARCH LAB 
01 - Da. MORAN 	 US NAVAL RESEARCH LAB
 

BRIEF 	 DESCRIPTION 
THIS EXPERIMENT CONSISTED OF TWO COMPLETE SETS OF 

IONIZATION-CHAMBER AND ELECTPOMETER-AMPLIFIER COMBINATIONS.
 
THE IONIZATION CHAMEERS WERE SENSITIVE TO SOLAR I RAYS IN THE
 
8- TO 16-A RANGE. THE TWO SETS WERE DRIVEN BY SEPARATE POWER
 
SUPPLIES, ALTHOUGH ONLY ONE SET WAS SELECTED FOR TELEMETRY
 
TRANSMISSION. DATA WERE TRANSMITTED WITH A 3S-S TIME
 
RESOLUTION THE ELECTROMETER-AMPLIFIERS WERE ABLE TO CHANGE
 
RANGES AUTOMATICALLY OR MANUALLY. THE DETECTORS COULD NOT BE
 
CALIBRATED IN FLIGHI, BUT THE ELECTROMETER-AMPLIFIERS COULD BE
 
CALIBRATED ON EACH RANGE WITHOUT DETACHING THE DETECTOR. 

------- SOLRAD 1 . KREPLI............
 

INVESTIGATION NAME- 64- TO 60-A SOLAR X-RAY MONITOR 

RSSDC 	 Io- 76-0230-06 INVESTIGATIVE PROGRAM 

SESP
 

IYVESTIGATION DISCIPLINE(S)
 
SOLAR PHYSICS
 

PERSONNEL 
P1 - R.W. KREPLIN US NAVAL RESEARCH LAO 
01 - D.M. HORAN US NAVAL RESEARCH LAO 
01 - D.G. TAYLOR 	 US NAVAL RESEARCH LAB
 

BRIEF 	 DESCRIPTION 
THIS EXPERIMENT CONSISTED OF TWO COMPLETE SETS OF 

IONIZATION-CHAMBER AND ELECTROMETER-AMPLIFIER COMBINATIONS. 
THE IONIZATION CHANBERS WERE SENSITIVE TO SOLAR S RAYS IN THE 

44- TO 60-A RANGE. THE TWO SETS WERE DRIVEN BY SEPARATE POWER
 
SUPPLIES, ALTHOUGH ONLY ONE SET WAS SELECTED FOR TELEMETRY
 
TRANSMISSION. DATA WERE TRANSMITTED WITH A 33-S TIME 
RESOLUTION. THE ELECTROMETER-AMPLIFIERS WERE ABLE TO CHANGE
 
CURRENT RANGES AUTOMATICALLY OR MANUALLY. THE 
ELECTROMETER-AMPLIFIERS COULD RE CALIBRATED ON EACH RANGE 
WITHOUT DETACHING THE DETECTOR. THE DETECTORS CCULD BE 
CALIBRATED IN FLIGHT or COMMANDING A SHUTTER-MOUNTED 
RADIOACTIVE SOURCE INTO POSITION. 

------- SOLRAD 110, KREPLI- ------------

INVESTIGATION NAME- T70- TO 1050-A SOLAR EUV MONITOR 

NSSDC ID- 76-023D-.37 INVESTIGATIVE PROGRAM
 

SESP
 

INVESTIGATION DISCIPLINE(S)
 

SOLAR 	PHYSICS
 

PERSONNEL
 
P - R.N. KREPLIN 	 US NAVAL RESEARCH LAB 
01 - A.G. TAYLOR 	 US NAVAL RESEARCH LAO 
01 - D.n. HORAN 	 US NAVAL RESEARCH LAO 

BRIEF 	DESCRIPTION
 
- THIS EXPERIMENT CONSISTED OF THREE SETS OF LITHIUM 
FLUORIDE PHOTOSENSItIVE SURFACE DETECTORS COUPLED TO FOUR-RANGE 
ELECTROMETER-AMPLIFIERS. THE THREE SETS WERE NOT REDUNDANT DUE 
TO THE DIFFERENT FILTERS BEING USED. A BERYLLIUM FILTER 
LIMITED ONE DETECTOR'S RESPONSE TO WAVELENGTHS FROM 170 To 500 
A. A TIN FILTER LIMITED A SECOND DETECTOR'S RESPONSE TO
 
WAVELENGTHS FRO' 450 TO ESG-A. AN INDIUM FILTER LIMITED THE
 
THIRD DETECTOR'S RESPONSE TO WAVELENGTHS FROM 725 TO 1050 A.
 
THE DETECTOR-ELECTROMETER SETS WERE DRIVEN BY SEPARATE POWER 
SUPPLIES. EACH, DETECTOR WAS READ EVERY 7.5 S. THE 
ELECTROMETERS COULD BE CALIBRATED DURING FLIGHT WITHOUT 
DETACHING THE DETECTOR. ALTHOUGH THE DETECTORS COULD NOT BE 
CALIBRATED IN FLIGHT. 

1:6
 

http:76-023D-.37


------- 

------- SOLRAR 11B, KREPLIN .......................... --- -- NSSDC ID- 76-023D-0 INVESTIGATIVE PROGRAM
 

INVESTIGATION NAME- 0.5- TO 3-A SOLAR X-RAY MONITOR, 

NSSOC ID- 76-0230-12 INVESTIGATIVE PROGRAM 

SESP 

INVESTIGATION DISCIPLINE(S) 

SOLAR PHYSICS
 

PERSONNEL 

PC - R.W. KMEPLIN US NAVAL RESEARCH LAB 
01 - E.G. TAYLOR US NAVAL RESEARCH LAB 

01 - DM. HOAN US NAVAL RESEARCH LAB 

N 
BRIEF DESCRIPTIO 

THIS EXPERIMENT CONSISTED OF THREE IONIZATION CHAMBERS 

CONNECTED IN PARALLEL-TO A SINGLE ELECTROMETER-AMPLIFIER. THE 
IONIZATION CHARBERS WERE SENSITIVE TO SOLAR X RAYS IN THE 0.5-
TO 3.0-A RANCE. DATA WERE TRANSMITTED WITH A 15-S TIVE 
RESOLUTION. THE ELECTROMETER-AMPLIFIER WAS ABLE TO CHANGE 
CURRENT RANGES AUTOMATICALLY OR MANUALLY. THE DETECTORS COULD 

NOT OE CALIBRATED IN FLIGHT. BUT THE ELECTROMETER-AMPLIPIER 
COULD GE CALIBRATED ON EACH RANGE WITHOUT DETACHING THE 
DETECTOR. 

SOLRAD-------jIB, KREPLIN -------------

INVESTIGATION NAME- 2- TO 10-A SOLAR X-RAY MONITOR 

ISSDC ID- 76-0230-13 INVESTIGATIVE PROGRAM
 
SESP 


INVESTIGA7ION DISCIPLINE(S) 


SOLAR PHYSICS
 

PERSONNEL 

PI - R.W. KREPLIN US NAVAL RESEARCH LAB 

01 - R.G. TAYLOR US NAVAL RESEARCH LAB 
01 - D.P. HORAN US NAVAL RESEARCH LAB 

PRIEF DESCRIPTION 


THIS EXPERIMENT CONSISTED OF AN IONIZATION CHAMBER AND 

ON ELECTROMETER-ANPLIFIER. THE IONIZATION CHAMBER WAS 

SENSITIVE TO SOLAR X RAYS I THE 1- TO 20-A RANGE. DATA WNERE 

TRANSHITTED WITH A 30-S TIME RESOLUTION. THE 


ELECTROMETER-APLIFIER WAS ABLE TO CHANGE CURRENT RANGES 

AUTOMATICALLY OR MANUALLY. THE DETECTOR COULD NOT BE 

CALIBRATED IN FLIGHT. BUT THE ELECTROMETER-AMPLIFIER COULD BE
 
CALIBRATED ON EACH RANGE WITHOUT DETACHING THE DETECTOR. 


SOLR&D 118. LAZARUS...........
 

INVESTIGATION NAME- SOLAR WIND SPECTROMETER 

NSSD ID- 76-r23D-15 INVESTIGATIVE PROGRAM 


INVESTIGATION DISCIPLINE(S) 

PARTICLES AND FIELDS 

SPACE PLASMAS
 

ERSONNEL 

Pi - A.J. LAZARUS MASS INST OF TECH
 

01 - R.W. IREPLIN US NAVAL RESEARCH LAB 

.RIEF DESCRIPTION 


TWO MODULATED GRID FARADAY CUPS (ONE DIRECTED ALONG THE 

SPIN AXIS FACING THE SUN. AND ONE IN THE SPIN PLANE) WERE USED
 
TO MEASURE IONS AND ELECIRONS IN THE SOLAR WIND (SIC SPIN IS 

ABOUT 4 RPM). THE SOLAR POINTING DETECTOR HAD A SPLIT 

COLLECTOR TO DETERMINE THE POSITIVE ION ENERGY SPECTRUM IN 24 
CONTIGUOUS ENERGY WINDOWS FROM APPROXIMATELY 200 VOLTS 0 5000 
VOLTS. DIRECTION OF FLOW TO ITBIN 2 DEG WAS DETERMINEb BY 
COMPARISON OF CURRENTS'OBSERVED IN THE THREE 120 BEG SECTORS OF 
THE CUP COLLECTOR. TOTAL ION FLUX WAS DETERMINED BY MODULATING 
THE ENERGY WINDOW BETWEEN APPROXIMATELY 200 AND 5CO0 VOLTS. 

ELECTRONS WERE DETECTED (IN THE SIC SPIN PLANE) WITH THE SECOND 
SOLID COLLECTOR CUP II A CONTIGUOUS ENERGY WINDOWS FROM 2S TO 
120 IV. THE EXPERIMENT. OPERATED IN THREE SAMPLING MODES --
NORMAL, FAST, AND FAST RATE FLUX MODES. IN NORMAL RODE. 33 
SAMPLES DURING A 6.79E-S CYCLE WERR TELEETERED, --
1-HOUSEKEEPING SAMPLE. 24 POSITIVE ION ENERGY CHANNEL SAMPLES, 

ELECTRON CHANNEL SAMPLES, 1 SAMPLE FROM EACH OF THREE 120 DEG 
SECTORS OF THE SPLIT COLLECTOR CUP, AND 1 POSITIVE ION FLUX 
SAMPLE . THIS SENUENCE WAS REPEATED EVERY 2 MET. IN THE FAST 
PODE, 10 OF ELEVEN 6.798-S SEQUENCES WERE TELEPETERED EVERY 2 
MIN. IN THE FAST RAIC FLUX M0E, HC CXPERINENT MEASURES THE 

TOTAL PROTON FLUX, TOTAL ELECTRON FLUX, AND THE THREE 120 BEG 
SECTOR FLUXES EVERY 1.Z3C 5 FOR 6 TIMES (6.1E3 5), WAITS 11 S, 
AND REPEATS THE 6 SEQUENCES. 

------- REEKINS- ----SOLAAD 113, ----------------------------

INVESTIGATION NAME- CONTINUUM (S.& A) AND MAGNESIUM LINE 
(9.17 A AND 8.42 A) MONITOR 

I17 

$ESP 

INVESTIGATION DISCIPLINE(S)
 
SOLAR PHYSICS
 

PERSONNEL 
I - J.F. MEEK£INS US NAVAL RESEARCH LAB 

BRIEF DESCRIPTION 
SOLAR A RAYS WERE OBSERVED IN THE MAGNESIUM-11 AND -12 

LINES (9.17 A AND 8.&42 A) AND IN THE CONTINUUM AT 8.8 A. THREE 
SHA CRYSTALS FIXED AT THREE DIFFERENT ANGLES ALLOWED SOLAR A 

RAYS TO UNDERGO FIRST-ORDER BRAGG REFLECTION INTO THREE 
PROPORTIONAL COUNTERS- IF THE SPACECRAFT SPIN AXIS HAD BECOME 
IMPROPERLY ORIENTED' THE SPECTROMETER WOULD HAVE FUNCTIONED 
PROPERLY IF THE ASPECT ANGLE HAD BEEN NO MORE THAN 1 DEG OFF 

NOMINAL, ALTHOUGH THE INSTRUMENT WOULD THEN HAVE FUNCTIONED AS 
A SCANNING SPECTROMETER WITH AN EXTREMELY SMALL SPECTRAL RANGE 
IN THE VICINITY OF THE TARGET WAVELENGTHS. DATA WERE
 
ACCUMULATED OVER INTERVALS OF i64 OF A SPACECRAFT'S SPIN
 
PERIOD, AND THE EXPERIMENT HAD A SAMPLING CYCLE OF
 

APPROXIMATELY 1-MIN DURATION.
 

-----.. SOLRAD 118 YATES--


INVESTIGATION NAME- LOW-ENERGY PROTON SPECTROMETER 

NSSDC ID- 76-C23D-21 INVESTIGATIVE PROGRAM
 
SESP 

INVESTIGATION DISCIPLINE(S)
 

SOLAR PHYSICS
 
PARTICLES AND FIELDS
 

PERSONNEL
 
P1 - K. YATES USAF GEOPHYS LAB
 
OR - R.W. KREPLIN US NAVAL RESEARCH LAB
 

BRIEF DESCRIPTION
 

T.O TOTALLY DEPLETED SILICON SURFACE BARRIER DETECTORS,
 
MOUNTED IN A SERIES, MEASURED PROTONS BETWEEN 150 REV AND 6
 
REV. PULSE HEIGHT ANALYSIS OF PULSES GENERATED IN THE FRONT
 
DETECTOR, WHICH WERE UNACCOMPANIED BY PULSES IN THE REAR
 
DETECTOR. SEPARATED THE PROTON COUNTS INTO 12 ENERGY CHANNELS.
 
PERMANENT MAGNETS WERE USED TO DEFLECT INCIDENT ELECTRONS WITH
 

ENERGIES LESS THAN 2 REV. VERY LITTLE FLUX DIRECTIONALITY
 
INFORMATION WAS OBTAINED,
 

***** *fl STARLETTE***T**,*.*** .****** 

SPACECRAFT COMMON NAME- STARLETTE
 

ALTERNATE NAMES-


NSSOC ID- 75-G1OA
 

LAUNCH DATE- 02/06/75 WEIGHT- 47.3 KG
 

LAUNCH SITE- KOUROU (CENTRE SPATIAL GUYNAIS), FRANCE
 
LAUNCH VEHICLE- DIAMANT
 

SPONSORING COUNTRY/AGENCY
 
FRANCE CHES
 

INITIAL ORBIT PARAMETERS 
ORBIT TYPE- GEOCENTRIC EPOCH DATE- 02 2/I75 
ORBIT PERIOD- 104.13 MIN INCLINATION- 49.82 DEG 

PERIAPSIS- 06. KM ALT APOAPSIS- 1108. KM ALT 

PERSONNEL
 
PM - UNKNOWN CES
 

BRIEF DESCRIPTION
 
THE TWO PRIMARY GOALS OF THIS SATELLITE ARE TO MINIMIZE
 

THE EFFECTS OF NON-GRAVITATIONAL FORCES AND TO OBTAIN THE
 
HIGHEST POSSIBLE ACCURACY FOR LASER RANGE MEASUREMENTS. THE
 
SATELLITE IS SPHERICALLY SHAPED WITH A 12-CM RADIUS. THE CORE
 

IS AN ALLOY OF URANIUM 238 AND 1.5 PERCENT MOLYBDENUM. THE
 
SKIN CONSISTS OF 20 SPHERICAL CAPS MADE OF AN ALLOY OF ALUMINUM
 
AND 5 PERCENT MAGNESIUM WITH TRIANGULAR BASES. EACH CAP
 
CONTAINS THREE LASER CORNER CUBES. THE CORNER CUBES ARE FUSED
 
SILICA TRIHEDRONS WITH CIRCULAR APERTURES MADE OF SUPRASIL I
 
WITH SILVER COATINGS COVERED BY INCONEL. FOR GROUPE 'DE
 
RECHERCHES DE GEODESIE SPATIALE -(GRGS). THE PRINCIPAL OBJECTIVE
 
IS TO STUDY EARTH AND OCEAN TIDES BY: (1) THE DETERMINATION OF
 
THE SECOND HARMONICS (AMPLITUDE AND PHASE) OF THE MAIN
 
SEMIDIURNAL OCEANIC TIDES ( AND S) AND, IF POSSIBLE, OF THE
 
DIURNAL K, 0, AND P TIDES; AND (2) THE DETERMINATION OF THE
 

DISSIPATION IN THE SOLID EARTH AND IN THE OCEANS (O).
 

------- STARLETTE. STEPHANIDES -----------

INVESTIGATION NAME- LASER -CUBE SYSTEM 

PSSDC ID- 75-C1A-fl INVESTIGATIVE PROGRAM 
CODE ER 

INVESTIGATION DISCIPLINE(S)
 
GEODESY
 

OF POOR QUALIY 



PERSONNEL SPONSORING COUNTRY/AGENCY 
P1 - C.C. STEPHANIDES N SA-GSFC UNITED KINGOMK SRC 

UNITED STATES HIASA-OSS 

GRIF DESCRIPTION 
LASER CORNER REFLECTORS, COMPOSED OF 6C 33-MM CUBES, AND INITIAL ORBIT PARAMETERS 

GROUND BASED LASER SYSTEMS ARE USED TO OBTAIN PRECISE SATELLITE ORBIT TYPE- GEOCENTRIC EPOCH DATE- 10116174 
TRACKING INFORMATION. THE CUBES ARE CONFIGURED ON THE MIDDLE ORBIT PERIOD- 95.3 MIN INCLINATION- 2.9 DEG 

OF THE LINES JOINING THE APEXES TO THE CENTER OF IHE 23 PERIAPSIS- 512.0 AN ALT APOAPSIS- 557.0 NM ALT 
SPHERICAL CAPS ON THE SATELLITE. EACH OF THE CAPS SUPPORTS 
THREE CORNER CUBES. WHEN ILLUMINATED BY A LASER LIGHT PULSE PERSONNEL 

FROM THE GROUND, EACH RETROREFLECTUR CUBE IN THE ARRAY REFLECTS IG -JR. ROLTZ NASA HEAb*UARTERS 

THE LElHT PAY SACK TO A SPECIAL TELESCOPE RECEIVER ON THE SE N.G. ROMAN NASA HEADQUARTERS 

GROUND- THE REFLECTED LIGHT IS PICKED UP BY THE TELESCOPE AND P - JE. KUPPERIAN. JR. NASA-GSFC 

THE OPTICAL IMPULSES CONVERTED TO AN ELECTRIC SIGNAL. A PS - S.S. HOLT NASA-OSFC 

DIGITAL COUNTER REtORDS THE TIME VHEN THE LIGHT bEAM 15 

RETURNED TO TRE GROUND. THE TOTAL TRAVEL TIME OF THE LIGHT BRIEF DESCRIPTION 
PULSES, FROM GROUND TO SATELLITE AND BACK TO THE GROUND. THE UK 5 SPACECRAFT WAS DESIGNED TO CARRY SIX EXPERIMENTS 

MEASURE THE DISTANCE TO THE SATELLITE. THUS FORMING THE BASIS THAT MEASURE THE SPECTRUM, POLARIZATION, AND PULSAR FEATURES OF 

OF THE SATELLITE OPTICAL LASER SYSTEM. THE FOLLOWING NONSOLAR X-RAY SOURCES. THE SPACECRAFT WAS SPIN STABILIZED. 

OERVATIONAL SYSTEMS ARE USED TO ACQUIRE THE NECESSARY DATA: AND TWO EXPERIMENTS SCANNED THE SKY PERPENDICULAR 10 THE SPIN 

NASA/IFC LASER RANGING SYSTEMS, SAO LASER RANGING SYSTEMS, AXIS, WHILE FOUR EXPERIMENTS POINTED PARALLEL TO THE SPIN AXIS. 

ASA/GSFC LASER RANGING SYSTEMS, AND OTHER NATIONAL AND DATA WAS STORED ON BOARD THE SPACECRAFT IN A CORE STORAGE AND 

INTERNATIONAL LASER STATIONS. OUNPEP TO GROUND STATIONS ONCE PER ORBIT. 

.* *.* **.TIP * * * * * * * * * * * * UK S. ICYD - - - --- - - - -- -- - - - - -- ---

INVESTIGATION NAME- 0.3- TO 30-KEV COSMIC Y RAY WITH A 

SPACECRAFT COMMON NAMC- TIP I ROTATION COLLIMATOR 

ALTERNATE NAMES- TRIAD 1. TRIAD O 1X 

TRIAD A, 06173 
TRIAD 

NSSDE Ib- 74-077A--C INVESTIGATIVE PROCRAM 
CODE SC/CO-OP 

NSSDC ID- 72-069A INVESTIGATION- DISCIPLINE (S) 

X-RAY ASYRONOMY 

LAUNCH DATE- 09102172 HEIGHT- 94. KG 

LAUNCH SITE- VANDENBERG AFO. UNITED STATES PERSONNEL 
LAUNCH VEHICLE- SCOUT PI - R.L.F.BUYD U COLLEGE LONADON 

01 - A.P. WILIMORE V OF BIRMINGHAM 

SPONSORING COUNTRY(AGENCY 01 - P_.. SANFORD U COLLEGE LONDON 

UNITED STATES DOD-NAVY 
6RIEFDESCRIPTION 

INITIAL ORBIT PARAMETERS THIS EXPERIMENT COMBINED THE FUNCTION OF OSERVING X RAYS 
ORBIT TYPE- GEOCENTRIC EPOCH DATE- 09/04/72 IN DIFFERENT ENERGY RANGES WITH THAT OF STAR TRACKING. THE 

ORBIT PERIOD- 100.? HI INCLINATION- 90.1 DEG EXPERIMENT CONTAINED A ROTATION COLLIMATOR, UTILIZING THE 

PERIAPSIS- 716.0 KM ALT APOAPSIS- 863.0 XM ALT SATELLITE SPIN, BEHIND HHICH THERE ARE THREE DETECTORS., THE 
FIELD OF VIEW WAS A CONE WITH A SEMI-AHGLE OF IL DEU TO 2C DEG, 

PERSONNEL DEPENDING ON THE TYPE OF RADIATION VIERED BY THE DIFFERENT 

MG - NONE ASSIGNED DETECTORS. THE FIRST DETECTOR WAS A VISIBLE LIGHT 

SC - NONE ASSIGNED * PHOTOMULTIPLIER THAT ENABLED THE SPIN AXIS TO BE ACCURATELY 
PM - J. DASSOULAS APPLIED PHYSICS LAB DETERHIEDAG BY VIEWING THE BACKGROUND OF OPTICAL STARS. 

ps - R.E. FISCHELL APPLILD PHYSICS LAB SECONDLY, THERE WAS AN ARRAY OF CHANNEL ELECTRON MULTIPLIERS, 

WITH SELECTABLE FILTERS, COVERING THE WAVELENGTH RANGE 0.3 TO o 

BRIEF DESCRIPTION KEV. THIRD. THERE WAS A GROUP Of PROPORTIONAL COUNTERS 

THIS THREE BODY SPACECRAFT IS CONNECTED BY BOOMS WHICH COVERING THE RANGE 2.5 TO 30 KEV. IT WAS ESTIMATED ThAT SOURCE 

SERVE AS GRAVITY GRADIENT STABILIZERS IN THE RAOIAL DIRECTION. POSITIONS COULD BE DETERMINED TO LITHUI Z ARC-MIN FOR BRIGHT 

A MOMENTUM LHEEL WAS USED FOR STABILIZATION IH ROLL AND YAW. SOURCES. 
THE PRIMARY FUNCTION OF THE SPACECRAFT WAS TO TEST VARIOUS 

CONCEPTS FOR IMPROVING THE USN TRANSIT NAVIGATIOh SYSTEM. THE ------- 5, BOY D 
POWER WAS SUPPLIED BY A RADIO ISOTOPE THERMAL ELECTRIC 

GENERATOR (BTG). - INVESTIGATION NAME- HIGH-RESOLUTION SOURCE SPECTRA 

--Z---- TIP I, POTEMRA---------------- N$SDC ID- 74-077A-03 INVESTGATVE PROGRAM 
CODE SC/CO-OP 

INVESTIGATION NAME- TRIAXIAL FLUXGATE MAGNETOMETER 

INVESTIGATION DISCIELINE(S) 
NSSOC ID- 72-069A-01 INVESTIGATIVE PROGRAM X-RAY ASTRONOMY 

NAVIGATION TECHNOLOGY 
PERSONNEL 

INVESTIGATION DISCIPLINE(S) PI - R.L.F.BOYD U COLLEGE LONDON 
PARTICLES AND FIELDS 01 - A.P. WILLMORE U OF BIRMINGHAM 

JAGVETOSPHERIC PHYSICS 01 - P.4. SANFORD U COLLEGE LONDON 

PERSONNEL BRIEF DESCRIPTION 
Pi - T. POTEMRA APPLIED PHYSICS LAB THIS EXPERIMENT CONSISTED OF A EIGH-RESOLUTIOF 

PROPORTIONAL COUNTER SPECTROMETER WITH A 126-CANNEL PULSE 

BRIEF DESCRIPTION HEIGHT ANALYZER AND RESPONDED TO PROTONS 14 THE 2- TO 3G-KEY 
THIS EXPERIMENT CONSISTED OF A TRIAXIAL FLUXGATCE ENERGY RANGE. THE SPECTRA OF SOURCES WERE EXAPINED IN GREATER 

MAGNETOMETER DESIGNED TO MEASURE VSCTOR' FIELDS WITH MAGNITUDES DETAIL THAN HAD BEEN PREVIOUSLY POSSIBLE. LINE EMISSION FOR 

UP TO 50.000 GANHAS. MEASUREMENTS WERE MADE BY SAMPLING EACH 'CERTAIN ELEMENTS (E.G.. IRON) COULD ALSO BE IDENTIFIED. THE 

AXIS SEQUENTIALLY AT A RATE OF 2.25 SAMPLES/S. DIGITIZATION DETECTOR VIEWED IN A DIRECTION PARALLEL TO THE SPIN AXIS AND, 

RESOLUTION WAS ABOUT 1. GAPPAS AS GIVEN eY A 13-FIT AHALOG TO THEREFORE. CONTINUED TO OBSERVE THE SAME PLECE Of SKY FOR AS 

DIGITAL CONVERTER, BUT ZERO LEVEL DRIFTS WERE NOT READILY LONG AS THE POSITION OF THE SATELLITE SPIN AXIS REMAINED 

CHECKED. AS SUCH. THE EXPERIMENT VAS MOST USEFUL IN STUDIES OF UNALTERED. THE EXPERIMENT AXIS POINTED APPROXIKATELY 2 DEG CFF 
MAGNETIC FLUCTUATIONS. DUE TO THE REAL-TIME D TA TRANSMISSION THE SPIN AXIS, SO THAT WHEN OBSERVINb A SOURCE ALSO 2 DEG OFF 

AND THE LOCATIONS OF THE TRACKING STATIONS. MOST OF THE DATA THE SPIN AXIS THE SOURCE PASSED IN AND OUT OF THE FIELD 0 VIEW 

CbTAINED RELATED TO NORTHERN AND SOUTHERN HEMISPHERE HIGH DURING EACH ROTATION. THIS PERMITTED THE BACKGROUND FLUX T0 BE 

LATITUDES. SAMPLED EVERY SPIH PFRIOD by RECORDING THE SPECTRAL INFORHATION 
IN FOUR SETS Of LOCATIONS. EACH CORRESPONDING TO A QUADRANT OF 

****** UK S- ...... THE SPIN CYCLE. THIS SHOULD HAVE OVERCOME THE LACK OF 
INFORMATION ON POSSIBLE FLUCTUATIONS IN THE BACKGROUND FLUX 
PURIIIG AN ORBIT'S INTEGRATION. THE EXPERIMENT COULD ALSO HAVE 

SPACECRAFT CONNON NAME- UK 5 eEEl OPERATED IN A MODE IN WHICH PERIODICITIES IN THE RANGE 

ALTERNATE NAHES- UNITLO KINGDOM 5, PL-732b TYPICAL OF PULSAR FREQUENCIES WERE DETECTED. 
ARIEL 5 

------- UK 5. ELLIOT ........... 
NSSDC ID- 74-077A 

INVESTIGATION NAME- HIGH-ENERGY COSMIC X-RAY SPECTRA 

LAUNCH DATE- I01IS/14 WEIGHT- 135. KS 

LAUNCH SITE- SAN MARCO PLATFORM. OFF COAST Of KENYA 

LAUNCH VEHICLE- SCOUT 



NSSDC 1D" ?4-077A-25 INVESTIGATIVE PROGRAM PERSONNEL 
CODE SC/CO-OP 


INVESTIGAIION DISCIPLINE(S) 

X-RAY ASTRONOMY 


PERSONNEL 

p - H. ELLIOT 	 IMPERIAL COLLEGE 

01 -	 .J. GUENSY IMPERIAL COLLEGE 
01 - A.R. ENGEL 	 IMPERIAL COLLEGE 

BRIEF 	DESCRIPTION 

THIS 	 EXPERIMENT 'WAS DESIGNED TO EXTEND THE SPECTRAL 


INFORMATION ON SELECTED X-RAY SOURCES IN THE ENERGY REGION 


ABOVE 2: KIV. MEASURERENTS 6ERE POSSIBLE UP TO 2 MEV. ALTHOUGH 


THE EFFICIENCY OF THE DETECTOR FELL STEEPLY AT THIS ENERGY. 

THE DETECTOR AXIS WAS INCLINED A FEW DG WITH RESPECT TO THE 


SATELLITE SPIN AXIS SO THAT IS CONED AS THE SATELLITE SPUN. 

THE COUDTIK RATE RESULTING FROM A POINT SOURCE A FEW DEG FROM 


THE SPIN AXIS WAS THUS MODULATED VIIH THE SPIN PERIOD. THIS
 
MODULATION WAS DETECTED BY DIVIDING THE SPIN CYCLE INTO FOUR 

SECTORS AND ANALYZING THE DIFFERENT COUNTING RATES IN EACH. IN
 

THIS MAY, THE SOURCE INTENSITY COULD BE DETERMINED FROM THE
 
AMPLITUDE OF THE MODULATION. FOR PULSAR OBSERVATIONS. A LARGE 


ENERb, WINDOW AT THE LOWER END OFTTHE DETECTOR RANGE WAS USED. 

THE OBSERVATIONS IN THIS ENERGY REGION WERE ARALYZED FOR A 

PULSAR PERIODICITY IN A SPECIAL SYSTEM THAT WAS PART OF THE
 
SPACECRAFT HANDLING ELECTRONICS. 


UK-------5. HOLT -----------------


INVESTIGATION NA&E- ALL-SKY MONITOR 


NSSDC Io- 74-077A-G6 INVESTIGATIVE PROGRAM 


CODE SC/,CO-OP 


INVESTIGATION DISCIPLINE(S) 

X-RAY ASTRONOMY 

PERSONNEL 
PT - S.S. HOLT NASA-GSFC 
01 - E.A. BOLDT NASA-,SFC 

01 - P.J. SERLEITSOS &ASA-GSFC 

BRIEF DESCRIPTION 
THIS EXPERIMENT SCANNED THE X-RAY EMISSION FROM THE 

ENTIRE CELESIIAL SPHERE AT ALL TIMES, THEREBY COVERING THE 


LARGE AREAS THAT LAY OUTSIDE THE FIELD OF VIEW OF OTHER O&BOARD 

WXPERIMENTS. IT WAS A VALUABLE AID IR PROGRAMMING SATELLITE 


MANEUVERS SO THAT TRANSIENT EVENTS IN THE X-RAY SKY. SUCH AS 

NEARBY NOVAE AND X-RAY FLARES, COULD BE RAPIDLY MADE AVAILABLE 


FOR STUDY WITH GREATER RESOLUTION BY THE OTHER EXPERIMENTS. 


UK-------5, 	POUNDS ----------------

INVESTIGATIO NAME- 2- TO 10-KEV SKY SURVEY 


NSSDC ID- 74-C77A-02 INVESTIGATIVE PROGRAM 

CODE SCICO-Op 


INVESTIGATION DISCIPLINE(S) 

X-RAY 	ASTRONOMY 


PERSONNEL 
p - K.A. POUNDS U OF LEICESTER 

01 - 0.A. COOKE U OF LEICESTER 
of - b.J. ADAMS U OF LEICESTER 
OR - R*E. GRIFFITHS U OF LEICESTER 

BRIEF 	DESCRIPTION 

THIS EXPERIMENT CONSISTED OF A LARGE-AREA PROPORTIONAL 

COUNTER ARRANGED TO VIEW IN A DIRECTION PERPENDICULAR TO THE 
SATELLITE SPIN AXIS. THE SATELLITE ROTATION. THEREFORE. 
ALLOWED A SCAN Of A 300-PEG BAND OF THE SKY- WHEN THE 
SATELLITE SPIN AXIS WAS ARRANGED TO POINT AT A GALACTIC POLE, 

THE WHOLE OF THE MILKY WAY COULD BE SCANNED AT ONCE. THE 

EXPERIMENT COVERED THE PHOTON ENERGY RANGE 1.S TO 2G KEV AND 
EFFECTED A HIGH-SENSITIVITY SURVEY, OBTAINING SOURCELOCATIONS, 
TTENSITY, ANO SPECTRA. A NUMBER OP DIFFERENT MODES OF 
OPERATION WAS USED IN WHICH THE AVAILABLE STORAGE SPACE IN THE 

CORE STORE OBTAINED SPATIAL INFORMATION AR THE EXPENSE OF
 
SPECTRAL RESOLUTION OR CONVERSELY. THE SENSITIVITY OF THE 


EXPERIMENT ALLOdED THE DETECTION OF SOURCES OF THE ORDER Of 

1,E-4 	TINES THE INTENSITY OF SCO XR-1. WITHIN THE TIME OF ABOUT 

1 0. THE ABILITY OF THE SURVEY INSTRUMENTS TO DETERMINE THE 

POSITIONS OF A SOURCE DEPENDED ON THE STRENGTH OF THE SOURCE
 

AND THE NUMBER OF OTHER SOURCIS IN A GIVEN PART OF THE SKY. A 


SOURCE OF 5.E-3 TIMES THE STRENGTH OF SCO XR-1 COULD BE LOCATED 


WITH A PRECISION OF ABOUT 15 ARC-MIN. 


UK-------5, POUNDS ----------------


INVESTIGATION NAME- POLARIVETEF/SPECTROETER 


NSSDC ID- 74-O77A-EL INVESTIGATIVE PROGRAM 


CODE SC/CO-OP 


INVESTIGATION DISCIPLINE(S) 


X-RAY 	ASTRONOMY 


PI - XA.. POUNDS U OF LEICESTER 

01 - BA.. COOKE U OF LEICESTER 
01 - D.J_ ADAMS U OF LEICESTER 

0I - R.E. GRIFFITHS U OF LEICESTER 

BRIEF 	DESCRIPTION
 
THIS EXPERIMENT WAS A POLARIMETER/SPECTROMEER OPERATING
 

IN THE 2- TO 8-KEV RANGE. IT USED TWO LARGE PLANE CRYSTALS,
 
LITHIUM HYDRIDE AND GRAPHITE, I" A BRAGG SPECTROMETER WITH A
 

HONEYCOMB COLLIMATOR IT WAS MOUNTED TO VIEW ALONG THE
 
SATECLITE SPIN AXIS AND TO EXAMINE THE RADIATION OF INDIVIDUAL
 

X-RAY SOURCES FOR POSSIBLE POLARIZATION AND/OR THE EXISTENCE OF
 
LINE EMISSIONS. IN A SOURCE OF THE BRIGHTNESS OF THE CRAB
 

NEBULA. A POLARIZATION OF 2.5 PERCENT COULD BE DETECTED. THE
 

EXPERIMENT ALSO CONDUCTED SEARCHES FOR PULSAR ACTIVITY. THE
 
NATURE OF THE EXPERIMENT MADE IT POSSIBLE TO EXAMINE THE
 

POLARIZATION OF THE PULSAR ITSELF BY LOOKING FOR DIFFERENT
 
PULSAR BEHAVIOR IN THE SEPARATE POLARIZATION COMPONENTS.
 

* ********* VELA 5*****************************
 

SPACECRAFT COMMON NAME- VELA 5A
 

ALTERNATE NAMES- VELA 9 (TRW), 03954
 
VELA 5A (USAF)
 

ASSDC 	ID- 69-046D
 

LAUNCH DATE- 05t23/S9 


LAUNCH SITE- VANDENBERG AFB, 

LAUNCH VEHICLE- TITAN 3C
 

SPONSORING COUNTRY/AGENCY
 

UNITED STATES 


INITIAL OBIfT PARAMETERS
 
ORBIT TYPE- GEOCENTRIC 

ORBIT PERIOD- 6703. MIN 


PERIAPSIS- 110900, KM ALT 


PERSONNEL 
ME - ARPA STAFF 

PH - SAMSO 
PS - R.W. KLEBESADEL 

BRIEF 	DESCRIPTION
 

VELA 5A WAS ONE OF 


WEIGHT- 259. KG
 
UNITED STATES
 

DOD-U$AF
 

EPOCH DATE- 05/24169
 
INCLINATION- 32-I DEG
 

APOAPSIS- 112210- KM ALT
 

ARPA/UASH, DC
 

USAF-LAS
 
LOS ALAMOS SCE LAB
 

TWO SPIN-STABILIZED, ICOSAHEORAL
 
SATELLITES THAT COMPRISED THE FIFTH LAUNCH IN THE VELA PROGRAM. 

THE ORBITS OF THE TWO SATELLITES ON EACH LAUNCH EERE BASICALLY 
CIRCULAR AT ABOUT 17 EARTH RADII, INCLINED AT 6E DEG TO THE 

ECLIPTIC, AND SPACED 180 DEG APART. THUS PROVIDING A MONITORING 

CAPABILITY OF OPPOSITE SIDES OF THE EARTH. THE OBJECTIVES OF 

THE SATELLITES WERE (1) TO STUDY SOLAR AND COSMIC X RAYS, EUD, 

SOLAR PROTONS. SOLAR WIND. AN D NEUTRONS. (2) TO CARRY OUT 
RESEARCH AND DEVELOPMENT ON M ETHODS 0IF DETECTING NUCLEAR
 
EXPLOSIONS BY MEANS OF SATELLITE-BORNE INSTRUMENTATION, AND (3)
 
TO PROVIDE SOLAR FLARE DATA IN SUPPORT OF MANNED SPACE
 

MISSION$. VELA 5A, Am IMPROVED VERSION OF THE EARLIER VELA
 

SERIES SATELLITES, HAD BETTER COMMAND CAPABILITIES, INCREASED
 

DATA STORAGE, IMPROVED POWER REQUIREMENTS, BETTER THERMAL
 

CONTROL OF OPTICAL SENSORS, AND GREATER EXPERIMENTATION WEIGHT.
 

POWER SUPPLIES Of 120 W WERE PROVIDED BY 22,50 SOLAR CELLS
 
MOUNTED ON 24 OF THE SPACECRAFT'S 26 FACES. A ROTATION RATE OF
 

78 Rp. DURING TRANSFER ORBITS AND 1 RPM AFTER FINAL ORBIT
 

INSERTION MAINTAINED NOMINAL ATTITUDE CONTROL. EIGHT WHIP
 
ANTENNAS AND FOUR STUB ANTENNA ARRAYS AT OPPOSITE ENDS OF THE
 
SPACECRAFT STRUCTURE WERE USED FOR GROUND COMMANDS AND
 

TELEMETRY.
 

------- VELA 5A, BARE -----------------------------------------


INVESTIGATION NAME- SOLAR WIND
 

NSSDC 1o- 69-06D-O5 INVESTIGATIVE PROGRAM 
NUCLEAR DETECTION 

INVESTIGATION DISCIPLINE(S) 
PARTICLES AND FIELDS 
MAGNETOSPHERIC PHYSICS 

PERSONNEL 

P1 - $.J . DAME LOS ALAMOS SCI LAB 

01 - J R. ASBAIDGE LOS ALAMOS SCI LAB 
01 - H.. FELTHAUSER LOS ALAMOS SCI LAB 

BRIEF DESCRIPTION 
TWO ELECTROSTATIC ANALYZER-ELECTPOH MULTIPLIER UNITS WERE
 

USED TO STUDY THE INTERPLANETARY SOLAR WIND (INCLUDING HEAVY
 
IONS) AND PROTONS AND ELECTRONS IN THE MAGNETOTAIL. ENERGY 

ANALYSIS WAS ACCOMPLISHED BY CHARGING THE PLATES TO KNOWN 

VOLTAGE LEVELS ALLOWING THEM TO DISCHARGE WITH KNOWN RESISTANCE 

CAPACITOR CRC) TIME CONSTANTS. PARTICLES IN A 6-DEG By 10O-DEG 
FAN-SHAPED ANGULAR RANGE WERE ACCEPTED FOR ANALYSIS DURING A 
DECAYING VOLTAGE CYCLE- THE 1O0-DEG DIMENSION WAS PARALLEL TO 

THE SPACECRAFT SPIN AXIS FOR BOTH DETECTORS. ONE 
ANALYZER-MULTIPLIER UNIT STUDIED SOLAR WIND ELECTRONS IN THE 

ENERGY RANGE FROM 7,5 IV TO 18.5 KEV AND SOLAR WIND POSITIVE 

IONS (MAINLY PROTONS AND ALPHA PARTICLES) IN AN ENERGY PER 

CHARGE RANGE FROM 123 V TO 5 XV. THE OTHER UNIT STUDIED 

MAGNETOTAIL PROTONS OR ELECTRONS BETWEEN 20 EV AND 33 KEY AND 

SOLAR WIND HEAVY IONS IN THE ENERGY PER CHARGE RANGE BETWEEN I 
AND E.3 OV 	 .V. 

15OF PcONK OAITY 



------- VELA 5A CAME- ------------------------------------

INVESTIGATION NAME-	 NEUTRON DETECTOR 


NSSDC ID- 69-046D-37 INVESTIGATIVE PROGRAM 

NUCLEAR DETECTION
 

INVESTIGATION DISCIPLINECS)

PARTICLES AND FIELDS
 

PERSONNEL 

P1 - Sja. SAME 	 LOS ALAMOS SCI LAD 
01 - J.R. ASORIDGE 	 LOS ALAMOS CI LAB
 

BRIEF 	DESCRIPTION
 
THE NEUTRON DETECTOR CONSISTED OF A LARGE (ABOUT 3.6 NO) 


POLYETHYLENE HODERATOR SURROUNDING TWO HELIUM-3 FILLED 

PROPORTIONAL COUNTERS. NEUTRONS BETWEEN I AND 103 REV WERE 

THERMALIZED BY THE MODERATOR AND DETECTED BY THE COUNTERS. THE
 
IhSTRUMENT WAS ALSO SENSITIVE TO PROTONS ABOVE 25 MEN. 


------- VELA 5A, CHAMBERS ...................................
 

INVESTIGATION NAME-	 SOLAR X-RAY DETECTORS, 0.5 TO 3.0 A, 
1 TO 8 A. I TO 16 A, 44 TO 6C A 

NSSOC ID- 69-046D-02 INVESTIGATIVE PROGRAM
 
NUCLEAR DETECTION 


INVESTIGATION DISCIPLINECS) 

X-RAY 	ASTRONOMY 

SOLAR PHYSICS
 

PERSONNEL 

Pl - .R. CHAMBERS 	 LOS ALAMOS SE LAB 

01 - J.C. FULLER 	 LOS ALAMOS SET LAB 

01 - W.E. KUNZ 	 LOS ALAMOS SCI LAB 

01 - P.E. FEHLAU 	 LOS ALAMOS SIT LAB 


BRIEF 	DESCRIPTION 


THIS EXPERIMENT WAS DESIGNED TO MONITOR THE SOLAR AMBIENT 
AND FLARE-PRODUCED FLUX OF X RAYS IN THE 0.3- TO 60-A 
WAVELENGTH REGION. TWO IDENTICAL X-RAY SENSOR UNITS WERE 
MOUNTED AT DIAMETRICALLY OPPOSED APEX POSITIONS ON THE 

SATELLITE. EACH UNIT CONTAINED FOUR DETECTORS -- THREE ION 


CHAMBERS AND A SCINTILLATION (NAICTi)) DETECTOR- SINCE EACH 

109 CHAMBER HAD A HEMISPHERICAL WINDOW, THE COMBINED OUTPUT 
SIGNALS FROM IDENTICAL CHAMBERS IN EACH SENSOR UNIT 
APPROXIMATED THE RESPONSE OF AN IDEAL DETECTOR WITH A A-PI 
STERADIAN FIELD OF VIEW. THE ION CHAMBERS HAD THE FOLLOWING 
WINDOW MATERIALS, GAS FILLS, AND WAVELENGTH RESPONSES. CHAMBER 
I -- S.E-3 IN. OF BERYLLIUM, 0.9 ATM OF ARGON + 0.1 ATM OF 
HELIUM. I TO 2 A. CHAMBER 2 -- 2-5E-4 IN- OF MYLAR OVERCOATED 
WITH ABOUT AN 8500-A LAYER OF ALUMINUM, 0.5 ATM OF NITROGEN, I 
TO 16 A. CHAMBER 3 -- 2.5E- IN. OF MYLAR. 0.5 ATM OF 
NITROGEN. I TO 16 A AND '.4 TO 60 A. THIS COMBINATION OF ION 
CHAMBERS ALLOWED SOLAR X-RAY FLUK MEASUREMENTS IN THE BANDS I 
TO S A, I TO 16 A, 8 TO 16 A. AND 44 TO 60 A TO BE OBTAINED 
UPON SUITABLE ANALYSIS'OF THE DATA- THE SCINTILLATION DETECTOR 
USED FOR THE .3- TO 3-A WAVELENGTH REGION CONSISTED OF A 
THALLIUM-ACTIVATED HAI CRYSTAL OPTICALLY COUPLED TO A PMT, THE 

OUTPUT OF WHICH FED A fIVE-LEVEL, INTEGRAL, PULSE-HEIGHT 

ANALYZER. UNLIKE THE ION CHAMBERS, THE TWO SCINTILLATION
 
DETECTORS IN THE TWO SENSOR UNITS WERE NOT IDENTICAL. THE MORE 

SENSITIVE DETECTOR HAD A ONE-HALF-INCH-DIAMETER, 1-MM-THICK 

CRYSTAL COVERED BY A FLAT 10-MIL-THICK BERYLLIUM WINDOW. THE 

LESS SENSITIVE DETECTOR (1.5-2 ERGSI(SQ CN-S) HAD A
 
ONE-QUARIER-INCH-DIARETER. 1-MM-THICK CRYSTAL AND A 

O.8-NCH-THICK BERYLLIUM DOME WINDOW IN ADDITION TO THE FLAT 
IC-NIL WINDOW MOUNTED ON THE FACE OF THE CRYSTAL. BOTH ION 
CHAMDERS AND SCINTILLATION DETECTORS WERE CAPABLE OF 
OBSERVATIONS WITH TIME RESOLUTIONS OF 2 SECONDS. THE AVERAGE 
DETECTIVE EFFICIENCIES FOR THE ION AND SCILTILLATION DETECTORS 
WERE 	 OF THE ORDER OF 20 AND 60 PERCENT, RESPECTIVELY. 


----- VELA 5A, ELEBESADEL --------------

INVESTIGATION NAME-	 GAMMA-RAY ASTRONOMY 


NSSbC Io- 69-C460-08 INVESTIGATIVE PROGRAM 

NUCLEAR DETECTION 


INVESTIGATION DISCIPLINE(S) 

ASTRONOMY 


PERSONNEL 

Pi - R.6. KLEBESADEL LOS ALAMOS SCI LAB 

01 - I.E. STRONG 	 LOS ALAMOS SCI LAD 
O - R.A OLSON 	 LOS ALAMOS SII LAB 

ERIEF 	DESCRIPTION 

THIS EXPERIMENT CONSISTED OF SIX 10-CM-CUBED CESIUM 

IODIDE SCINTILLATION COUNTERS DISTRIBUTED TO ACHIEVE NEARLY 
ISOTROPIC SENSITIVITY. INDIVIDUAL DETECTORS RESPONDED TC ENERGY 
DEPOSITIONS OF 0.2 TO 1.C REV WITH A DETECTION EFFICIENCY 

RANGING FROM 17 TO 50 PERCENT. THE SCINTILLATORS WERE SHIELDED 
AGAINST DIRECT PENETRATION BY ELECTRONS BELOW 0. 5 REV AND 
PROTONS BELOW 2C HEy. 110 ACTIVE ANTICOINCIDENCE SHIELDING WAS 
PROVIDED. NORMALIZED OUTPUT PULSES FROM THE SIX DETECTORS WERE 
SUMMED INTO COUNTING AND LOGICS CIRCUITRY. LOGICAL SENSING OF 
RAPID, STATISTICALLY SIGNIFICANT COUNT RATE INCREASES INITIATED 
THE RECORDING OF DISCRETE COUNTS IN A SERIES OF LOGARITHMICALLY 
INCREASING TIME INTERVALS. THIS CAPABILITY PROVIDED CONTINUOUS 
TEMPORAL COVERAGE, WHICH, COUPLED WITH THE ISOTROPIC RESPONSE, 

IS UNIQUE IN ASTRONOMY. A TIME MEASUREMENT WAS ALSO ASSOCIATED 
WITH EACH RECORD. THE DATA ACCUMULATIONS INCLUDED A BACKERGUND 

COMPONENT DUE TO COSMIC PARTICLES AND THEIR SECONDARY EFFECTS.
 
THE OBSERVED BACKGROUND RATE, WHICH WAS A FUNCTION OF THRESHOLD
 
ENERGY, WAS ABOUT 150 COUNTS/S.
 

SPACECRAFT COMMON NAME- VELA 5D 

ALTERNATE NAMES-	 VELA 10 (TRW). 03955
 
VELA 55 (USAF)
 

NSSbC 	ID- 69-CGE
 

LAUNCH DATE- 05123/69 WEIGHT- 259. AS
 
LAUNCH SITE- VANDENBERG AFB. UNITED STATES
 
LAUNCH VEHICLE- TITAN 3C
 

SPONSORING COUNTRY/AGENCY
 
UNITED STATES DOD-USAF
 

INITIAL ORBIT PARAMETERS 
ORBIT 	TYPE- GEOCENTRIC EPOCH DATE- 05/25/69
 
ORBIT 	PERIOD- 6709. PIN INCLINATION- 12.t DEG
 

PERIAPSIS- 110920. XH ALT APOAPSIS- 112283. KM ALT
 

PERSONNEL 
MG - ARPA-STAFF ARPA/WASHDC 
Ph - SAP50 USAF-LAS 
PS - R-W. LEBESADEL LOS ALAMOS SCI LAB 

BRIEF DESCRIPTION
 
VILA 5B WAS ONE OF TWO SPIN-STABILIZED ICOSAHEDRAL 

SATELLITES THAT COMPRISED THE FIFTH LAUNCH IN THE VELA PROGRAM. 
THE ORBITS OF THE TRO SATELLITES ON EACH LAUNCH WERE BASICALLY 
CIRCULAR AT ABOUT 17 EARTH RADII, INCLINED AT 6C DEG TO THE
 
ECLIPTIC. AND SPACED 180 BEG APART, THUS PROVIDING A MONITORING
 
CAPABILITY OF OPPOSITE SIDES OF THE EARTH THE OBJECTIVES OF
 
THE SATELLITES WERE -- (1) TO STUDY SOLAR AND COSMIC X RAYS, 
EUV, SOLAR PROTONS, SOLAR WIND, AND NEUTRONS, (2) TO CARRY OUT 
RESEARCHt AND DEVELOPMENT ON METHODS OF DETECTING NUCLEAR 
EXPLOSIONS BY MEANS OF SATELLITE-BORNE INSTRUMENTATION, AND (3) 
TO PROVIDE SOLAR FLARE DATA IN SUPPORT OF MANNED SPACE 
MISSIONS. VELA SB, AN IMPROVED VERSION OF THE EARLIER VELA 

SERIES SATELLITES, HAD BETTER COMMAND CAPABILITIES, INCREASED 
DATA STORAGE. IMPROVED POWER REQUIREMENTS, BETTER THERMAL 
CONTROL OF OPTICAL SENSORS. AND GREAIER EXPERIMENTATION WEIGHT. 
POWER SUPPLIES OF 120 W WERE PROVIDED BY 22.500 SOLAR CELLS 
MOUNTED ON 24 OF THE SPACECRAFT'S 26 FACES- A ROTATION RATE OF 
78 RPM DURING TRANSFER ORBITS AND 1 RPM AFTER FINAL ORBIT 
INSERTION MAINTAINED NOMINAL ATTITUDE CONTROL. EIGHT WHIP 
ANTENNAS AND FOUR STUD ANTENNA ARRAYS AT OPPOSITE ENDS OF THE 
SPACECRAFT STRUCTURE WERE USED FOR GROUND COMMAND AND 
TELEMETRY.
 

------- VELA 55 S.AM E --------------------------------------


INVESTIGATION NAME-	 SOLAR WIND
 

NSSDE ID- 69-046E-05 INVESTIGATIVE PROGRAM
 
NUCLEAR DETECTION
 

INVESTIGATION DISCIPLINE(S)
 
PARTICLES AND FIELDS
 
MAGhETOSPHERIC PHYSICS
 

PERSONNEL
 

P1 - S.J. BAME 	 LOS ALAMOS SCI LAB
 
01 - J.9- ASSRIDGE 	 LOS ALAMOS SCI LAB 
01 - H.E. FELTHAUSER LOS ALAMOS SCI LAB 

BRIEF 	DESCRIPTION
 
TWO ELECTROSTATIC ANALYtER-ELECTROH MULTIPLIER UNITS WERE
 

USED TO STUDY 	 THE INTERPLANETARY SOLAR WIND (INCLUDING HEAVY 
IONS) AND PROTONS AN) ELECTRONS IN THE MAGNETOTAIL, ENERGY
 
ANALYSIS RAS ACCOMPLISHED BY CHARGING THE PLATES TO KNOWN 
VOLTAGE LEVELS AND ALLOWING THEM TO DISCHARGE WITH KNOWN 
RESISTANCE CAPACITOR IRC) TIME CONSTANTS. PARTICLES IN A 6-BEG 
BY 100-DEE FAN-SHAPED ANGULAR RANGE HERE ACCEPTED FOR ANALYSIS
 
DURING A DECAYING VOLTAGE CYCLE. THE 1O-DEG DIMENSION WAS
 
PARALLEL TO THE SPACECRAFT SPIN AXIS FOR BOTH DETECTORS. ONE
 
DETECTOR UNIT WAS USED TO STUDY MAGNETOTAIL PROTONS OR
 
ELECTRONS BETWEEN 2 EV AND 33 KEV AND 50LAR WIND HEAVY IONS IN 
THE ENERGY PER CHARGE RANGE BETWEEN I KV AND .3 DV. THE OTHER 
DETECTOR UNIT, WHICH FAILED, WAS DESIGNED TO STUDY SOLAR WIND 
ELECTRONS IN THE ENERGY RANGE FROM 7.5 EV TO 15.5 REV ADD SOLAR 
WIND POSITIVE IONS (MAINLY PROTONS AND ALPHA PARTICLES) IN AN 
ENERGY PER CHARGE RANGE FROM 120 V TO 5 KV. 

------- VELA 5B. BANE .......
 

INVESTIGATION NAME-	 NEUTRON DETECTOR 

NSSDC ID- 69-C46E-07 INVESTIGATIVE PROGRAM
 

NUCLEAR DETECTION
 

INVESTIGATION DISCIPLINE(S)
 
PARTICLES AND FIELDS
 

110
 



PFRSONNEL 

pI - S.J. BAME 	 LOS ALAIOS SCI LAS
 

01 - J.R. ASBRIDGE LOS ALAIOS SCI LAB 

BRIEF 	DESCRIPTION 

THE NEUTRON DETECTOR CONSISTED OF A LARGE (ABOUT 3.6 KG) 


POLYETHYLENE MODERATOR SURROUNDING TWO HELIUM-3 FILLED
 

PROPORTIONAL COUNTERS, NEUTRONS UETUEEN 1 AND 1GO MEW WERE 


THERNALIZED BY THE MODERATOR AND DETECTED BY THE COUNTERS. THE 


INSTRUMENT WAS ALSO SENSITIVE TO PROTONS ABOVE 25 MEV.
 

-------5, BELIAN
VELA 


INVESTIGATION NAME- COSMIC A RAYS 


NSSDC 	ID- 69-046E-16 INVESTIGATIVE PROGRAM 

NUCLEAR DETECTION 

INVESTIGATION DISCIPLINE(S) 

X-RAY ASTRONOMY 


PERSOINEL 

PI 
OR 
01 

- R.D. 
- W.D. 
- J.P. 

BELIAN 
EVANS 
CONNER 

LOS ALAMOS SCI 
LOS ALAMOS SCI 
LOS ALAMOS SCI 

LAB 
LAB 
LAS 

BRIEF DESCRIPION 
THE COSMIC X-RAY DETECTOR WAS A LARGE-AREA 26 CM SO 

SODIUM IODIDE SCINTILLATOR WITH A 5-MIL BERYLLIUM WINDOW. THE 

EXPERIMENT WAS DESIGNED TO PROVIDE MEASUREMENTS OF THE 

LOCATION, INTENSITY, AND INTEJSITY VARIATIONS OF NONSOLAR X-RAY 

SOURCES OVER A LONG PERIOD OF TINE. THE DETECTOR WAS SENSITIVE 
TO X-RAY PHOTONS IN TWO ENERY INTERVALS - (3 TO 6 KEV AND 3 TO 

12 NEV). AND WAS SUFFICIENTLY SENSITIVE TO MONITOR FROM 6 TO 12 

GALACTIC X-RAY SOURCES- A14Y ONE SOURCE WAS VIEWED FOR 
APPROXIMATELY 1 H, AND EVERY 2 DAYS EACH SOURCE WAS BACK IN 

VIEW. THREE MODE$ OF READOUT WERE AVAILABLE - (1) THE REAL TIME 
NORMAL MODE. IN WHICH COUNTS FROM EACH ENERGY CHANNEL WERE
 

TRANSMITTED EVERY S, (2) THE HIGH RESOLUTION DODE, IN WHICH 


ONLY THE 3- TO 12-KEV CHANNEL JAS TRANSMITTED EIGHT TIMES PER 


5, AND (3) THE STORE MODE. SI WHICH ONLY THE 3- TO 12-XEV 

CHANNEL WAS STORED. 

-------5B. HIGBIE-
VELA 


INVESTIGATION NAME- SOLAR PARTICLE TELESCOPES 


NSSDC 10- 69-046E-03 INVESTIGATIVE PROGRAM
 
NUCLEAR DETECTION 


INVESTIGATION DISCIPLINE(S)
 
SOLAR PHYSICS 


PERSONNEL 

PI - P.R. HIGBIE LOS ALAMOS SCI LAB 

01 - M.D. FONTGOOERY LOS ALAMOS SCI LAB
 

BRIEF 	DESCRIPTION 

THE SOLAR TELESCOPE EXPERIMENT WAS DESIGNED TO MEASURE 

THE ENERGY SPECTRUM AND ANGULAR DISTRIBUTIO OF SOLAR PROTONS 

BETWEEN S.3 AND C REV AND O SOLAR ALPHA PARTICLES BETWEEN 2 
AND IGO MEV. IN ADDITION, THE EXPERIMENT WAS DESIGNED TO 

IDENTIFY ARID MONITOR THE FLUX OF DEUTERIUM. TRITIUM. AND 


HELIU4-3 NUCLEI WHICH MAY BE EMITTED DURING A SOLAR PARTICLE 


FLARE AND TO MONITOR THE INTENSITY OF MORE HEAVILY IONIZED 


PARTICLES. THERE EERE THREE TELESCOPES IN A SINGLE PLANE, 


ORIENTED AT ANGLES OF 45 DEG. 90 DEC, AND 135 DEG RELATIVE TO 

THE SPACECRAFT SPIN AXIS. EACH IhSTRUENT CONSISTED OF A 


COLLIMATING TUOE (PROVIDING AN ANGULAR VIEW OF 30 DEG) IS, FRONT 


OF A SOLID-S7ATE DEJDX VS E PARTICLE DETECTOR. 


-------5O, HIGIE ------------------------VELA 

INVESTIGATIOH NAME- ELECTRON DETECTORS 


NSSDC 	 ID- 69-C46E-34 INVESTIGATIVE PROGRAM 

NUCLEAR DETECTION 


INVESTIGATION DISCIPLInE(S) 

PARTICLES AND FIELDS 


PERSONNEL 

PI - P.R. HIGBIE LOS ALAHOS SCI LAB 


01 - M.D. MONTGOMERy LOS ALAMOS SIC LAB 


BRIEF 	DESCRIPTION 

TWO SETS Of THREE SOLID-STATE ELECTRON DETECTORS IN A
 

TELESCOPIC ARRANGEMENT WITH AN ANGULAR VIEW OF 30 DEG WERE USED 

TO OBSERVE ELECTRONS OVER THE RANGE 30 TO 150 KEV. PROTONS OF 
ENERGY LESS THAN 300 KEV AND GREATER THAN 50 BEV COULD ALSO,Bk 
DETECTED. ONE SET OF DETECTORS VIEWED THE PARTICLES DIRECTLY.
 

THE OTHER UTILIZED A SCATTER GEOMETRY TO IMPROVE ABILITY TO 

OBSERVE ELECTRONS IN THE PRESENCE OF MUCH LARGER FLUXES OF 


PROTONS. EACH OF THE THREE DIRECT VIEW DETECTORS AND EACH Of
 

THE THREE SCATTER GEOMETRY DETECTORS LAY IN A SINGLE PLANE AND 


MADE ANGLES OF 45 DEG, 90 DEG, AND 135 DEG WITH THE SPACECRAFT 


SPIN AXIS. 


..... VELA 5, KLEESAbEL
 

INVESTIGATION NAHE- GAMMA RAY ASTRONOMY
 

NSSDC ID- 69-046E-08 INVESTIGATIVE PROGRAM
 

NUCLEAR DETECTION
 

INVESTIGATION DISCIPLINE(S)
 
ASTRONOMY
 

PERSONNCL
 

P----------IRN.. KLEBESADEL
-

01 - I.0. STRONG 


I - R.A. OLSON 


BRIEF DESCRIPTION 
THIS EXPERIMENT CONSISTED 

IODIDE SCINTILLATION COUNTERS 

LOS ALAMOS SdI LAB
 
LOS ALAMOS SCI LAB
 
LOS ALAMOS SCI LAB
 

OF SIX 1O-CH-CUBED CESIUM 

DISTRIBUTED TO ACHIEVE NEARLY 
ISOTROPIC SENSITIVITY. INDIVIDUAL DETECTORS RESPONDED TO ENERGY
 
DEPOSITIONS OF 0-2 TO 1.0 NEV WITH A DETECTION EFFICIENCY
 

RANGING FR0" 17 TO 50 PERCENT- THE SCINTILLATORS MERE SHIELDED 

AGAINST DIRECT PENETRATION BY ELECTRONS BELOW 0.75 HEY AND 

PROTONS BLOW 20 NEV. NO ACTIVE ANTICOINCIDENCE SHIELDING WAS 

PROVIDED. NORMALIZED OUTPUT PULSES FROM THE SIX DETECTORS WERE
 

SUMMED INTO COUNTING AND LOGICS CIRCUITRY. LOGICAL SENSING OF
 
RAPID. STATISTICALLY SIGNIFICANT COUNT RATE INCREASES INITIATED
 

THE RECORDING OF DISCRETE COUNTS IN A SERIES OF LOGARITHMICALLY
 

INCREASING TIME INTERVALS. THIS CAPABILITY PROVIDED CONTINUOUS
 

TEMPORAL COVERAGE- WHICH. COUPLED WITH THE'ISOTROPIC RESPONSE,
 

IS UNIQUE IN ASTRONOMY. A TIME MEASUREMENT WAS ALSO ASSOCIATED
 

WITH EACH RECORD. THE DATA ACCUMULATIONS INCLUDED A BACKGROUND
 

COMPONENT. DUE TO COSMIC PARTICLES AND THEIR SECONDARY EFFECTS.
 
THE OBSERVED BACKGROUND RATE, WHICH WAS A FUNCTION OF THRESHOLD
 

ENERGY. WAS ABOUT 15C COUNTS/S.
 

* ********* VELA 


SPACECRAFT COMMON NAME- VELA 6A
 

ALTERNATE NAMES- PL-7028, VELA 11 

04366, VELA 6A 


NSSDC 	ID- 70-GZ7A 

LAUNCH DATE- 04109170 

6 ******** 

(TRW) 
(USAF) 

WEIGHT- 261. KG 

LAUNCH SITE- CAPE CANAVERAL. UNITED STATES
 

LAUNCH VEHICLE- TITAN 

SPONSORING COUNTRYJAGENCY 

UNITED STATES DOD-USAF 

INITIAL ORBIT PARAMETERS 

ORBIT TYPE- GEOCENTRIC 
ORBIT PERIOD- 6729. MIN 

PERIAPSIS- 111210. KM ALT 

EPOCH DATE- 4/09/70 
INCLINATION- 32.41 EEG 

APOAPSIS- 112160. XCALT 

PERSONNEL 

NG -
PM -
PS - R.W. 

ARPA-STAFF 
SAMSO 
KLEBESADEL 

ARPA/WASHDC 
USAF-LAS 
LOS ALAMOS SCI LAB 

BRIEF DESCRIPTION 
VELA 6A WAS ONE OF TWO SPIN-STADILIZED, ICOSAHEDRAL 

SATELLITES THAT COMPRISED THE SIXTH LAUNCH IN THE VELA PROGRAM.
 

THE ORBITS OF THE TWO SATELLITES ON EACH LAUNCH WERE BASICALLY
 

CIRCULAR AT ABOUT 17 EARTH RADII, INCLINED AT 60 DEG TO THE
 

ECLIPTIC. AND SPACED 180 DEG APART. THUS PROVIDING A MONITORING
 
CAPABILITY Of OPPOSITE SIDES OF THE EARTH. THE OBJECTIVES OF
 

THE SATELLITES WERE (1) TO STUDY SOLAR AND COSMIC X RAYS. EUV.
 

SOLAR PROTONS, SOLAR WIND. AND NEUTRONS' (2) TO CARRY OUT
 

RESEARCH AND DEVELOPMENT ON METHODS OF DETECTING NUCLEAR
 

EXPLOSIONS BY MEANS OF SATELLITE-BORNE INSTRUMENTATION, AND (3)
 
TO PROVIDE SOLAR FLARE DATA IN SUPPORT OF MANNED SPACE
 

MISSIONS. VELA 6A WAS AN IMPROVED VERSION OF THE EARLIER VELA
 
SERIES SATELLITES HAVING BETTER COMMAND CAPABILITIES. INCREASED
 

DATA STORAGE. IMPROVED POWER REQUIREMENTS, BETTER THERMAL
 

CONTROL OF OPTICAL 5ESORS. AND GREATER EXPERIMENTATION WEIGHT.
 
POWER SUPPLIES OF 120 W WERE PROVIDED BY 22.50C SOLAR CELLS
 

MOUNTED ON 24 OF THE SPACECRAFT'S 26 FACES. ROTATION RATES OF 

78 RPM DURING TRANSFER ORBITS AND 1 RPM AFTER FINAL ORBIT 

INSERTION MAINTAINED NOMINAL ATTITUDE CONTROL- EIGHT WHIP 

ANTENNAS AND FOUR STUB ANTENNA ARRAYS AT OPPOSITE ENDS OF THE 

SPACECRAFT STRUCTURE WERE USED FOR GROUND COMMANDS AND 

TELEMETRY. THE LAUNCH OF VELA 6A AND 60' PLUS THE 
TWO ACTIVE
 

VELAS STILL IN ORBIT (VELA 5A AND SB), COMPLETED THE OBJECTIVES
 

OF THE VELA PROGRAM.
 

------- VELA 6A, SAME -----------------------------------------


INVESTIGATION NAME- SOLAR WIND EXPERIMENT
 

NSSDC ID- 70-C27A-O5 INVESTIGATIVE PROGRAM
 
NUCLEAR DETECTION
 

INVESTIGATION DISCIPLINE(S)
 
PARTICLES AND FIELDS
 
HAGNETOSPHERI PHYSICS
 

111
 



PERSONNEL 

P1 - 5.J. BAME 	 LOS ALAMOS SCI LAD 

01 - JR. ASBRIDGE 	 LOS ALAMOS ScI LAB 

01 - H.E. FELTHAUSER LOS ALAHOS SCI LAB
 

BRIEF 	DESCRIPTION 

T.O ELECTROSTATIC ANALYZER-ELECTRON MULTIPLIER UNITS WERE 

USED TO STUDY -THE INTERPLANETARY SOLAR WIND (INCLUDING HEAVY 

IONS) AND PROTONS AND ELECTRONS IN THE MAGNETOTAIL. ENERGY 
ANALYSIS WAS ACCOMPLISHED BY CHARGING THE PLATES TO KNOWN 

VOLTAGE LEVELS ALLOWINb THEM TO DISCHARGE WITH KNOWN RESISTANCE 

CAPACITOR CRT) TIME CONSTANTS. PARTICLES IN A 6-DEG DY 1IO-DEG 

FAN-SHAPED ANGULAR RANGE HERE kCCEPTED FOR ANALYSIS DURING A 

DECAYING VOLTAGE CYCLE. THE 100-DEG DIMENSION WAS PARALLEL TO 
THE SPACECRAFT SPIN AXIS FOR BOTH DETECTORS. ONE 

ANALYZER-MULTIPLIER UNIT STUDIED SOLAR MIND ELECTRON& IN THE 

ENERGY RANGE FROM 7.5 EV TO 18-5 BEV AN SOLAR WINO POSITIVE 
IONS (8AIFLY PROTONS AND ALPHA PARTICLES) IN AN ENERGY PER 


CHARGE RANGE FROM 120 V TO 5 KV. THE OTHER UNIT STUDIED 


MAGNETOTAIL PROTONS OR ELECTRONS BETWEEN 20 EV AND 33 KEV AND 


SOLAR WIND HEAVY IONS IN THE ENERGY PER CHARGE RANGE BETWEEN 1 


KV AND 8.3 KV. 


-------6A D---------------VELA SAME 


INVESTIGATION NAME- NEUTRON DETECTOR 


NSSOC ID- 70-027A-07 INVESTIGATIVE PROGRAM 
NUCLEAR DETECTION 

INVESTIGATION DISCIPLINE(S) 

PARTICLES AND FIELDS
 

PERSONNEL 
PI - S.J. BANE LOS ALAMOS SCI LAB 

01 	 .R. ASORIDGE LOS ALAMOS SCI LAB 

BRIEF 	DESCRIPTION
 

TRE NEUTRON DETECTOR CONSISTED OF A LARGE (ABOUT 3.6 KG) 
POLYETHYLENE MODERATOR SURROUNDING TWO HELIUM-3 FILLED 

PROPORTIONAL COUNTERS. NEUTRONS BETWEEN 1 AND IOC NEV WERE 
THERMALIZED BY THE MODERATOR AND DETECTED BY THE COUNTERS. THE 
INSTRUMENT WAS ALSO SENSITIVE TO PROTONS ABOVE 25 HEW. 

------- VELA 6A, CHAMBERS ------------------------------------


INVESTIGATION NAME- SOLAR X-RAY DETECTORS. 0.5 TO 3.0 A, 

I TO 8 A, I TO 16 A, 44 TO 60 A 


NSSDC ID- 70-027A-02 INVESTIGATIVE PROGRAM 

NUCLEAR DETECTION 

INVESTIGATION DISCIPLINE(S) 

X-RAY 	 ASTRONOMY 
SOLAR 	PHYSICS
 

PER lODNNEL
 

PE - W.H. CHAMBERS LOS ALAMOS SCI LAB 

OR - JC.. FULLER LOS ALAMOS SI LAB
 

01 - W.E. KUNZ LOS ALAMOS SI LAD 

U1 - p.E. FEHLAU LOS ALAMOS SCI LAO 


BRIEF 	DESCRIPTION 


THIS EXPERIMENT WAS DESIGNED TO rONITOR THE SOLAR AMBIENT 

AND FLARE-PRODUCED FLUX OF X RAYS IN THE 0D.- TO 6A-A
 

WAVELENGTH REGION. TWO IDENTICAL X-RAY SENSOR UNITS WERE 

MOUNTED AT DIAMETRICALLY OPPOSED APEX POSITIONS ON THE 

SATELLITE. EACH UNIT CONTAINED FOUR DETECTORS -- THREE ION 

CHAMBERS AND A SCINTILLATION (NAI(TI)f DETECTOR. AS EACH ION 

CHAMBER HAD A HEMISPHERICAL UINDO,. THE COMBINED OUTPUT SIGNALS 
FROM IDENTICAL CHAMBERS IN EACH SENSOR UNIT APPROXIMATED THE 


RESPONSE OF AN IDEAL DETECTOR WITH A 4-PI STERADIAN FIELD OF 

VIEW. THE ION CHAMBERS HAD THE FOLLOWING WINDOW MATERIALS. GAS 


FILLS, AND WAVELENGTH RESPONSES. CHANBER 1 -- S.E-3 IN. OF 


BERYLLIUM, 0.9 ATM OF ARGON . :.I AIM OF HELIUM. 1 TO 8 A. 

CHAMBER 2 -- 2.5E-4 IN- OF MYLAR OVERCOATEC WITH ABOUT AN 8530 


?LAYER OF ALUPINUM, 0.-5 ATM OF NITROGEN. 1 TO 16 A. CHAMBER 3 
.- Z.SE-4 IN. OF MYLAR. 0.5 ATM OF NITROGEN. 1 TO 16 A AND 44 
TO A0 A. THIS COMaIHATION OF ION CHAMBERS ALLOWED SOLAR I-RAY 

FLUX 	 MEASUREMENTS IN THE RANDS 1 TO A A- 1 TO 16 A, B TO 16 A, 
AND 4 TO 62 A TO BE OBTAINED UPON SUITABLE ANALYSIS OF THE 

DATA. THE SCIhTILLATION DETECTOR USED FOR THE 0.3- TO 3-A 

IAVELENGT REGION CONSISTED OF A THALLIUM-ACTIVATED NAI CRYSTAL 


OPTICALLY COUPLED TO A PMT, THE OUTPUT OF WHICH FED A 

FIVE-LEVEL, INTEGRAL, PULSE-HEIGHT ANALYZER. UNLIKE THE ION 


CHAMBERS. THE TWO SCINTILLATION DETECTORS IN THE TWO SENSOR 


UNITS WERE NOT IDENTICAL- THE MORE SENSITIVE DETECTOR HAD A 


ONE-HAL$-INCH-DIAMETER, 1-NM-THICK CRYSTAL COVERED BY A FLAT 
10-MIL-THICK BERYLLIUM WINDOW. THE LESS SENSITIVE DETECTOR 

(1.E-2 ERGS/SQ CM-S) HAD A ONE-QUARTER-IN.-DIAMETER, 1I-M-THICK 

CRYSTAL AND A 0.08 IU,-HICK BERYLLIUI DOME WINDOW IN ADDITION 
TO THE FLAT 10-nIL WINDOW MOUNTED ON THE FACE OF THE CRYSTAL. 
BOTH ION CHARBERS ARD SCINTILLATION DETECTORS WERE CAPABLE OF 

OBSERVATZONS WITH TIME RESOLUTIONS OF 2 S. THE AVERAGE 
DETECTIVE EFFICIENCIES FOR THE ION AND SCILTILLATION DETECTORS 
WERE OF THE ORDER OF 21 AND 60 'ERCENT, RESPECTIVELY-

----- VELA 6A, HIGBIE 
I
 

INVESTIGATION NAME- SOLAR PARTICLE TELESCOPES
 

NSSOC ID- 73-OZTA-3 INVESTIGATIVE PROGRAM
 

NUCLEAR DETECTION
 

INVESTIGATION DISCIPLINE(S)
 

SOLAR PHYSICS
 

PERSONNEL
 
PI - P.R. HIGBIE LOS ALAMOS SCI LAB
 

0i - M.D. MONTROMERY LOS ALAMOS SCI LAB
 

BRIEF 	DESCRIPTION
 
THE SOLAR TELESCOPE EXPERIMRET WAS DESIGNED TO MEASURE 

THE ENERGY SPECTRUM AND ANCULAR DISTRIBUTION OF SOLAR PROTONS 

BETWEEN 0.3 AND 50 REV AND OF SOLAR ALPHA PARTICLES BETWEEN 2 
AND 1CO MEV. IN ADDITION, THE EXPERIMENT WAS DESIGNED TO
P " 
IDENTIFY AND MONITOR THE -FLUX OF DEUTERIU TRITIUM.AND 

HELIUM-3 NUCLEI WHICH MAY BE EMITTED DURING A SOLAR PARTICLE 

FLARE AND TO MONITOR THE INTENSITY Of MORE HEAVILY IONIZED 
PARTICLES- THERE WERE THREE TELESCOPES IN A SINGLE PLANE, 

ORIENTED AT ANGLES Of 45 DEG. 90 DEC, AND 135 DEG RELATIVE TO 
THE SPACECRAFT SPIN AXIS. EACH INSTRUMENT CONSISTED OF A 

COLLIMATING TUBE (PROVIDING AN ANCULAR VIE4 OF 30 DEB) IE FRONT 
OF A SOLID-STATE DE/DX VS E PARTICLE DETECTOR. 

------- VELA 6A, HIG0I0 E ......................................
 

INVESTIGATION NAME- ELECTRON DETECTORS
 

NSSDC I- 7C-027A-04 INVESTIGATIVE PROGRAM
 

NUCLEAR DETECTION
 

INVESTIGATION DISCIPLINE(S) 

PARTICLES AND FIELDS 

PERSONNEL
 
PI - P.R. HIGGLE LOS ALAMOS SCT LAD
 

01 - M.D. MONTGOMERY LOS ALAMOS SC LAB 

BRIEF 	DESCRIPTION
 

TWO SETS OF THREE SOLID-STATE ELECTRON DETECTORS IN A
 

TELESCOPIC ARRANGEMENT WITH AN ANGULAR VIEd Of 33 DEG WERE USED 
TO OBSERVE ELECTRONS OVER THE RANGE 30 TO 150 IEV, PROTONS OF 

ENERGY LESS THAN 300 KEN AND GREATER THAN 50 HER COULD ALSO BE 
DETECTED. ONE SET OF DETECTORS VIEWED THE PARTICLES DIRECTLY.'
 
THE OTHER UTILIZED A SCATTER GEOMETRY T0 IMPROVE ITS ABILITY TO 

OBSERVE ELECTRONS ID THE PRESENCE OF MUCH LARGER FLUXES OF
 

PROTONS. EACH OF THE THREE DIRECT-VIEW DETECTORS AND EACH OF 
THE THREE SCATTER GEOMETRY DETECTORS LAID IN A SINGLE PLANE AND 

MADE, ANGLES OF 45 DEG, 90 DEG, AND 135 DEN WITH THE SPACECRAFT 
SPIN AXIS. 

....... VELA DArLEVEAPEL -------
L---------------------------


INVESTIGATION NAME- GAMMA-RAY ASTRONOMY 

NSSDC IF- 70-0 2?-O INVESTIGA7IVE PROGRAM
 
NUCLEAR DETECTION
 

INVESTIGATION DISCIFLINE(S)
 

ASTRONOMY 

PERSONNEL
 
PI - R.W. FLEBESADEL LOS ALAMOS SCI LAB
 
01 - I.B. STRONG LOS ALAMOS SET LAB
 

OI - R.A. OLSON 	 LOS ALAHOS SCT LAB
 

BRIEF DESCRIPTION
 

THIS EXPERIMENT CONSISTED OF SIX 10-CM-CUBED CESIUM 
IODIDE SCINTILLATION COUNTERS DISTRIBUTED TO ACHIEVE NEARLY 

ISOTROPIC SENSITIVITY. INDIVIDUAL DETECTORS RESPONDED TO ENERGY 

DEPOSITIONS OF 0.3 TO 1.5 REV WITH A DETECTION EFFICIENCY 
RANGING FROM 17 TO 50 PERCENT. THE SCIITILLATORS WERE SHIELDED 
AGAINST DIRECT PENETRATION BY ELECTRONS BELOW 0-75 MILV AND 

PROTONS BELOW 20 MEV. NO ACTIVE ANTICOINCIDENCE SHIELDING HAS 
PROVIDED. NORMALIZED OUTPUT PULSES FROM THE SIX DETECTORS VERE 
SUMMED INTO COUNTING AND LOGICS CIRCUITRY. LOGICAL SENSING OF 
RAPID, STATISTICALLY SIGNIFICANT COUNT RATE INCREASES INITIATED 

THE RECORDING Of DISCRETE COUNTS IN A SERIES OF LOGARITHMICALLY 
INCREASING TIME INTERVALS. THIS CAPABILITY PROVIDED CONTINUOUS 
TEMPORAL COVERAGE WHICH, COUPLED WITH THE ISOTROPIC RESPONSE. 
%AS UNIGUE IN ASTRONOMY. A I1ME MEASUREMENT WAS ALSO ASSOCIATED 

WITH EACH RECORD. THE DATA ACCUMULATIONS INCLUDED A BACKGROUND
 

COMPONENT, DUE TO COSMIC PARTICLES AND THEIR SECONDARY EFFECTS.
 

THE OBSERVED BACKGROUN1D RATE, WHICH WAS A FUNCTION OF THREShOLD
 
ENERGY, WAS ABOUT 2C COUhTS/S.
 

*....********* 	 VELA .* -*..********
 

SPACECRAFT COMMON NAME- VELA 6B
 

ALTERNATE NAMES- PL-702C. VELA 12 (TRW)
 
0436., VELA 68 (USAF)
 

Ila
 



KSSDC To- 7-27e 

LAU HE DATE- 5Z418170 WEIGHT- 261. K 
LAUNCH SITE- CAPE CANAVERAL, UNITED STATES 

LAUNCH VEHICLE- TITAN 

SPONSOAING COUNTDRYAGENCY 
UNITED STATES DOD-USAF 

INITIAL ORBIT PARAMETERS
 
ORBIT TYPE- GEOCENTRIC EPOCH DATE- 04111/70 
ORBIT PERIOD- 6745. MEN INCLINATION- 32.52 DEG 
PERIAPSIS- 111500. KM ALT APOAPSIS- 11221C. KM ALT 

PERSONNEL 

ML - ERDA-STAFF ERDA/WASH.DC 
P, - $5011 USAF-LAS 
IS - R.D. KLESADEL LOS ALAMOS SCI LAG 


BRIEF DESCRIPTION 
VELA Dd WAS ONE OF TWO SPIN-STABILIZED, ICOSAHEORAL 

SATELLITES THAT COMPRISED THE SIXTH LAUNCH IN THE VELA PROGRAM. 
THE ORBITS Of THE IWO SATELLITES ON EACH LAUNCH WERE BASICALLY 
CIRCULAR AT ABOUT 17 EARTH RADII. INCLINED AT 60 DEG TO THE 
ECLIPTIC, AND SPACEO IV3 bEG APART. THUS PROVIDIG A MORITORING 
CAPABILITY OF OPPOSITE SIDES OF THE EARTH. THE OBJECTIVES OF 
THE SATELLITES WERE (1) TO STUDY SOLAR AND COSMIC X RAYS. SUW 
SOLAR PROTONS, SOLAR nDO, ANt NEUTRONS. (2) TO CARRY OUT 
RESEARCH AND DEVELOPNENT ON METHODS OF DETECTING NUCLEAR 

EXPLOSIONS BY MEANS OF SATELLITE-BORNE INSTRUMENTATION, AND (3) 
TO PROVIDE SOLAR FLARE DATA IN SUPPORT OF MANNED SPACE 
MISSIONS. VELA oB WAS AN IMPROVED VERSION OF THE EARLIER VELA 
SERIES SATELLITES HAVING AETIER COMMAND CAPABILITIES, INCREASED 
DATA STORADE. IMPROVED POWER REQUIREMENTS, BETTER THERMAL 

CONTROL OF OPTICAL SENSORS, AND GREATER EXPERIMENTATION wEIGHT, 
POWER SUPPLIES OF 120 N VERE PROVIDED BY Z2.500 SOLAR CELLS 
MOUNTED OH 24 OP THE SPACECRAFT'S 26 FACES. A ROTATION RATE OF 
T7 RPM DURING TRANSFER ORBITS AND 1 RPM AFTER FINAL ORBIT 
INSERTIOI MAINTAINED NOMINAL ATTITUDE CONTROL. EIGHT WHIP 
ANTENNAS AND FOUR STUS AhTENJA ARRAYS AT OPPOSITE ENDS OF THE 
SPACECRAFT STRUCTURE WERE USED FOR GROUND COMMANDS AND 
TELEMETRY. THE LAUNCH OF VELA 6A AND 6R, PLUS THE TWO ACTIVE 
VELAS STILL IN ORBIT (VELA SA ANO 85, COMPLETED THE OBJECTIVES 
of THE VELA PROGRAM. 

------- VELA 6, DAE----------------

INVESTIGATION NAME- NEUTRON 

NSSDC ID- TC-G26-37 

PERSONNEL 
Pi - S.J. BAME 
O - J.R. ASBRIDGE 

BRIEF DESCRIPTION 


THE NEUTRON DETECTOR 
POLYETHYLE RE MODERATOR 


DETECTOR 

INVESTIGATIVE PROGRAM 


NUCLEAR DETECTION 


INVESTIGATION DISCIPLINEES) 

PARTICLES AND FIELDS 


LOS'ALAMOS SCI LAB 

LOS ALAMOS SI LAR 


CONSISTED OF A LARGE (ABOUT 3.6 KG) 
SURROUNDING TWO H ELIUM-3 FILLED 

PROPORTIONAL COUNTERS. NEUTRONS BETWEE. I AND 100 MEN WERE 
THERKALIZED CY THE MODERATOR AND DETECTED BY THE COUNTERS. THE 

INSTRUMENT WAS ALSO SENSITIVE TO PROTONS ABOVE 25 NEV. 

------- VELA BE, IGBRE-


INVESTIGATION NAME- SOLAR PAPTICLE TELESCOPES 

NSSDC ID- 70-027B-03 INVESTIGATIVE PROGRAM
 
NUCLEAR DETECTION 


INVESI1GATION DISCIPLINE(S)
 
SOLAR PHYSICS 


PERSONNEL 
P - P.R. HIGelE LOS ALAMOS SCI LAS 
Of - 1.D. MONTGOMERY" LOS ALAMOS SCI LAO 

PRIEF DESCRIPTION 

THE SOLAR TELESCOPE EXPERIMENT WAS DESIGNED TO PEASURE 
THE ENERGY SPECTRUM AND ANGULAR DISTRIBUTION OF SOLAR PROTONS 
BETWEEN 3.3 AND 50 REV AND OF SOLAR ALPHA PARTICLES BETWEEN 2 
AND 1ZO 'EV. EN ADDITION. THE EXPERIMENT WAS DESIGNED TO 
IDENTIFY AND MONITOR THE FLUX OF DEUTERIUM., TRITIUM, AND 
HELIUM-3 NUCLEI HICH MAY WE EMITTED DURING A SOLAR PARTICLE 
FLARE AND TO MONITOR THE INTENSITY OF MORE HEAVILY IONIZED 
PARTICLES. THERE IERE THREE TELESCOPES IN A SINGLE PLANE. 
ORIENIED AT AVGLES OF 45 DEG. 90 DEG, AND 135 DEG RELATIVE TO 
THE SPACECRAFT SPIN AXIS. EACH INSTRUMENT CONSISTED OF A 
COLLIMATING TUBE (PROVIDING AN ANGULAR VIE. Of 13 DEG) IN FRONT 
OF A SOLID-STATE OEDX VS F PARTICLE DETECTOR. 


VELA 66. HIGBIE -------------------


INVESTISATION NAME- ELECTRON DETECTORS 

NSDOC ID- 70-CZ76-01 INVESTIGATIVE PROGRAM 

NUCLEAR DETECTION 

INVESTIGATION DISCIPLINE(S) 

PARTICLES AND FIELDS 

PERSONNEL 
PI - P.R. 

01 - M.D. 
HIGBIE 

MONTGOMERY 

LOS 

LOS 

ALANOS SCT 

ALAMOS SCI 

LAB 

LAB 

BRIEF DESCRIPTION 
TWO SETS OF THREE SOLID-STATE ELECTRON DETECTORS IN A 

TELESCOPIC ARRANGEMENT WITH AN ANGULAR VIEW OF 3C DEG WERE USED 
TO OBSERVE ELECTRONS OVER THE RANGE 30 TO 150 KEV. PROTONS OF 
ENERGY LESS THAN 33S KEW AND GREATER THAN SO MEV COULD ALSO BE 
DETECTED. ONE SET OF DETECTORS VIEWED THE PARTICLES DIRECTLY. 
THE OTHER UTILIZED A SCATTER GEOMETRY TO IMPROVE ITS ABILITY TO 
OBSERVE ELECTRONS IN THE PRESENCE OF MUCH LARGER FLUXES OF
 
PROTONS. EACH OF THE THREE DIRECT-VIEW DETECTORS AND EACH OF 
THE THREE SCATTER GEOMETRY DETECTORS LAID IN A SINGLE PLANE AND 
MADE ANGLES Of 45 DEG, 90 DEG, AND 135 DEG WITH THE SPACECRAFT 
SPIN AXIS. 

*...********* ..***... VIKING I LAND ******
 

SPACECRAFT COMMON NAME- VIKING I LANDER
 
ALTERNATE NAMES- VIKIRG-R LANDER 

NSIDC ID- 7S-075C 

LAUNCH DATE- 08/ZO175 WEIGHT- 605 KG
 
LAUNCH SITE CAPE CANAVERAL. UNITED STATES
 
LAUNCH VEHICLE- TITAN 

SPONSORING COUNTRY/AGENCY 
UNITED STATES NASA-OSS 

INITIAL ORBIT PARAMETERS -

ORBI1 TYPE- MARS LANDER 

PERSONNEL
 
MG - W. JACOBOWSKI NASA HEADQUARTERS 
SC - R.S. YOUNG NASA HEADQUARTERS 
PH - K-S. WATKINS NASA-JPL 
PS - C.. SNYDER NASA-JPL 

GRIEF DESCRIPTION 

THIS SPACECRAFT WAS THE LANDING VEHICLE FOR THE TWO-PART 
SPACECRAFT MISSION- IT SOFT-LANDED ON JULY 20, 1976, IN THE 
CHRYSE REGION OF MARS AT 22.27 DEG N LATITUDE AND 47-94 DEG W 

LONGITUDE. THE LANDER CARRIED INSTRUMENTS TO STUDY THE
 
ECOLOGY, CHEMICAL COMPOSITION (ORGANIC AND INORGANIC).
 
METEOROLOGY, SEISMOLOGY. MAGNETIC PROPERTIES. SURFACE
 
APPEARANCE. AND PHYSICAL PROPERTIES OF THE MARTIAN SURFACE AND
 
ATMOSPHERE. THE LANDER HAD A 70-W POWER CAPACITY AND A
 
SCIENTIFIC PAYLOAD OF APPROXIMATELY 91 KG (200 LB). SOME OF
 
THE DATA COLLECTED WERE RETURNED BY DIRECT RADIO LINK TO EARTH.
 
BUT MOST Of THE DATA WERE RETURNED BY RELAY TIROUbH ONE OF THE
 
ORBITERS.
 

------. VIKING I LANDER, HARGRAVES
 

INVESTIGATION NAME- MAGNETIC PROPERTIES,
 

NSSDC ED- 75-075C-10 INVESTIGATIVE PROGRAM
 
CODE SL
 

INVESTIGATION DISCIPLINEtS)
 

PLANETOLOGY
 

PERSONNEL
 

TL - R.U. HARGRAVES PRINCETON U
 

BRIEF DESCRIPTION
 
IHE MAGNETIC PROPERTIES EXPERIMENT DETECTED THE PRESENCE
 

OF MAGNETIC PARTICLES IN MARTIAN SURFACE MATERIAL. IT USED
 
THREE PAIRS OF SAMARIUM-COBALT MAGNETS, TWO MOUNTED ON THE
 
BACKHOE OF THE SURFACE-SAMPLER COLLECTOR HEAD AND, ONE ON TOP OF
 

THE LANDER. EACH PAIR CONSISTED OF AN OUTER RING MAGNET ABOUT
 
2.5 CM IN DIAMETER WITH AN INNER CORE MAGNET OF OPPOSITE
 

'POLARITY. THE MAGNETS WERE DIRECTLY IMAGED BY THE CAMERA
 
SYSTEM IN BLACK AND WHITE AND IN COLOR. A,4-POGER MAGNIFYING
 
MCRROR WAS USED FOR MAXIMUM RESOLUTION.
 

------- VIKING 1 LANDER. HESS ----..............................
 

INVESTIGATION NAME- METEOROLOGY
 

NSSDC ID- 75-075C-07 INVESTIGATIVE PROGRAM
 
CODE SL
 

INVESTIGATION DISCIPLINE(S)
 
PLANETARY ATMOSPHERES
 

PERSONNEL
 
TL - S.A. HESS FLORIDA STATE U 
TI - 1.U. LEOVY U OF .ASHIUGTON 
TA - R.M. HENRY NASA-LARC 
TM - J.A. RYAN CALIF ST U, FULLERTON 
iN - j.E. TILLMAN U OF WASHINGTON 

http:ERDA/WASH.DC


BRIEF DESCRIPTION 

THIS EXPERIMENT ANALYZED THE METEOROLOGICAL ENVIRONMENT 


NEAR THE PLANETARY SURFACE AND OBTAINED INFORMATION ABOUT 

MOTION SYSTEMS OF VARIOUS SCALES. THE ATMOSPHERIC PARAMETERS 

DETERMINED WERE PRESSURE, TEMPERATURE, WIND SPEED, AND WIND 

DIRECTION. DIURNAL AND SEASONAL VARIATIONS WERE OF PARTICULAR 
IMPORTANCE- THE SAMPLING RATES AND DURATIONS FOR ANY ONE 

MARTIAN DAY WERE SELECTABLE BY GAOUND COMMAND. THE SENSORS
 
WERE MOUNTED ON AN ERECTABLE BOOM. THREE HOT-FILM ANEMOMETERS. 
THROUGH WHICH AN ELECTRIC CURRENT WAS PASSED TO HEAT TWO GLASS 
NEEDLES COATED WITH PLATINUM AND OVERCOATED WITH ALUMINUM 
OXIDE. WERE USED TO MEASURE WIND SPEED- THE ELECTRIC POWER 

NEEDED TO MAINTAIN THESE SENSORS AT A FIXED TEMPERATURE ABOVE
 
THE SURROUNDING AIR WAS THE MEASURE OF WIND SPEED. ATMOSPHERIC 

TEMPERATURE WAS MEASURED BY THREE FINE-WIRE THERMOCOUPLES IN 

PARALLEL- A THIN METAL DIAPHRAGM, MOUNTED IN A VACUUM SEALED
 

CASE; WAS USED TO MEASURE ATMOSPHERIC PRESSURE. 


VIKING LANDER, MICHAEL.------- I JR.--------------------------

INVESTIGATION NAME- LANDER RADIO SCIENCE 


NSSOC 1D- 75-75C-11 INVESTIGATIVE PROGRAM 

CODE SLICO-OP 


INVESTIGATION DISCIPLINE(S) 

ASTRONOMY 


IONOSPHERES 

PLANETARY ATMOSPHERES 

PLANETOLOGY 


PERSONNEL 
TL - WN.. MICHAEL. JR. NASA-LARC 
TM - I.o. SHAPIRO MASS INST OF TECH 

TM - G. FJELDSO NASA-SPL 
TM - J.G. DAVIES U OF MANCHESTER 

TN - D.L. CAIN NASA-JPL 
TN - M.D. GROSSI RAYTHEON CORP 
TM - G.L. TYLER STANFORD U 

TH - J.P. BRENKLE NASA-JPL
 
TM - R.H. TOLSON NASA-LARC 


T. - C.T. STELZRIED NASA-JPL
 
TM - G. BORN NASA-JPL 

TM - R. REASENBERG MASS INST Of TECH 


BRIEF DESCRIPTION 

THIS EXPERIMENT USED THE LANDER S-BAND RADIO TRANSMITTER 

TO ACQUIRE DOPPLER AND RANGE FOR THE LANDER, UTILIZING THE SAME 
DEEP SPACE NETWORK FACILITIES THAT WERE USED BY THE ORBITERS. 
THE RESULTING DATA WERE USED TO DETERMINE THE LOCATION OF THE 
LANDER ON THE PLANET SURFACE. THEY ALSO PROVIDED MORE PRECISE 

INFORMATION ABOUT THE ORBITAL, ROTATIONAL. AND PRECESSIONAL 
MOTION OF MARS THAN HAD PREVIOUSLY BEEN AVAILABLE. THE TWO 
PRINCIPAL DIFFERENCES BETWEEN ORBITER AND LANDER TRACKING DATA 
ARE: (1) LANDER TRACKING PERIODS ARE NEVER LONGER THAN 2 H AND 
ARE SOMETIMES MUCH SHORTER BECAUSE OF THERMAL CONSTRAINTS ON 
THE DURATION OF LANDER TRANSMITTER OPERATION. AND (2) LANDERS 
HAVE NO X-BAND SIGNALS TO PROVIDE THE CORRECTIONS TO RANGE DATA 

FOR THE INTERPLANETARY PLASMA EFFECTS. CONSEQUENTLY. LANDER 


RANGING SESSIONS WERE SCHEDULED TO DE NEARLY SIMULTANEOUS WITH 
ORBITER RANGING MHENEVER POSSIBLE, SO THAT THE ORBITER S- AND 

X-BAND DATA COULD SUPPLY THESE CORRECTIONS. 


------- I -------------VIKING LANDER, MUTCH 

INVESTIGATION NAME- LANDER IMAGING 


NSSDC ID- 75-075C-06 INVESTIGATIVE PROGRAM 

CODE SL 


INVESTIGATION DISCIFLIHE(S)
 
PLANETARY ATMOSPHERES ************** 
PLANETARY BIOLOGY
 

PLANETOLOGY
 

PERSONNEL 

T - T.A. HUTCH BROWN U 
TM - C. SAGAN CORNELL U 
TH - A.B. 6IDER SCIENCE APPL, INC 
TM - E.. MORRIS US GEOLOGICAL SURVEY 
TM - F.O. HUCI NASA-LARC 
TM - E.C. LEVINTHAL STANFORD U 
TM - S. LIEBES, JR. STANFORD U 
TM - J.O. POLLACK NASA-ARC 

L 


BRIEF DESCRIPTION 
THE LANDER IMAGING EXPERIMENT VIEWED THE SCENE 

SURROUNDING THE LANDER. THE SURFACE SAMPLER AND OTHER PARTS OF 

THE LANDER. THE SUN. PHOBOS, AND DEIMOS TO PROVIDE DATA FOR 

OPERATIONAL PURPOSES AND FOR GEOLOGICAL AND METEOROLOGICAL 

INVESTIGATIONS. TWO SCANNING CAMERAS, CAPABLE OF RESOLVING 

0.04 DEG (HIGH RESOLUTION) OR 0.12 DIG (LOW RESOLUTION. COLOR. 
AN IR) WERE USED ON EACH LANDER. EACH IMAGE ACQUIRED COVERED 
A VERTICAL FIELD OF 2D DEG (HIGH RESOLUTION) OR 60 BEG CLOW 
RESOLUTION. COLOR. AND OR) AND A HORIZONTAL FIELD THAT WAS 

COMMANDABLE FROM 2.5 DEG TO 342.5 DEG IN 2.S-DEG INCREMENTS. 
IMAGES WERE ACQUIRED FROM 40 DEG ABOVE THE NOMINAL HORIZON TO 
60 DEG BELOW, AND WERE COMMANDABLE IN 10-DEG INCREMENTS. THE 
CAMERAS WERE MOUNTED 1.1 H ABOVE THE NOMINAL LANDING PLANE AND 
MERE CAPABLE OF VIEWING TWO FOOTPADS AND MOST Of THE AREA 
ACCESSIBLE TO THE SURFACE SAMPLER. THE TWO CAMERAS WERE 
SEPARATED BY 0.8 M. AND STEREOSCOPIC PICTURES WERE OBTAINED 
OVER MOST OF THE SCENE. BLACK AND WHITE IMAGES IN EITHER LOW 
OR HIGH RESOLUTION INCLUDED RADIATION WAVELENGTHS FROM 0.4 TO 

1.1 MICROMETERS. THE USE OF A SINGLE DETECTOR TO IMAGE AN
 
ENTIRE FRAME ALLOWED A RELATIVE RADIOUMETRIC ACCURACY OF PLUS OR
 
MINUS 10 PERCENT. FOR MORE INFORMATION CONCERNING THE CAMERAS,
 
SEE HUCK ET AL., SPACE SCIENCE INSTRUMENTATION 1. 109-241
 
(1975).
 

------- VIKING I LANDER. SHORTHILL -------------------.---------


INVESTIGATION NAME- PHYSICAL PROPERTIES 

NSEC ID- 75-075C-CI INVESTIGATIVE PROGRAM 
CODE SL 

INVESTIGATION DISCIPLINE(S)
 

PLANETOLOGY
 

PERSONNEL
 
TL - R.W. SHORTHILL U OF UTAH 
TM - R.E. HUT7ON TR. SYSTEMS GROUP 
TM - H.J. MOORE, I1 US GEOLOGICAL SURVEY 
TM - R.F. SCOTT CALIF INST OF TECH 

BRIEF DESCRIPTION
 
THE PURPOSE OF THE PHYSICAL PROPERTIES INVESTIGATION RAS
 

To DETERMINE THE PHYSICAL PROPERTIES OF THE MARTIAN SURFACE AND
 
ENVIRONMENT AT THE LANDING SITE, PRIMARILY USING ENGINEERING
 
MEASUREMENTS AND SCIENTIFIC INSTRUMENTS REQUIRED TO MEET OTHER
 

MISSION OBJECTIVES. IN PARTICULAR, IT ATTEMPTED TO DETERMENE 
SUCH PROPERTIES AS BULK DENSITY. SEARING STRENGTH, ANGLE OF 
REPOSE. COHESION. ANGLE OF INTERNAL FRICTION. PARTICLE 
CHARACTERISTICS, THERMAL PARAMETERS, EOLIAN TRANSPORTABILITY. 
TOPOGRAPHY. AND CERTAIN ENVIRONMENTAL PROPERTIES SUCH AS WIND. 
TEMPERATURE. AND SOLAR FLUX LEVELS- MAXIMUM USE WAS MADE OF 
HARDWARE AND INSTRUMENTS INTENDED FOR OTHER APPLICATIONS. SUCH 
AS THE MECHANICAL SUBSYSTEMS AND LANDER CAMERAS. ONLY PASSIVE 
DEVICES. SUCH AS MIRRORS AND LANDING LEG STROKE GAUGES, WERE
 
ADDED FOR THIS EXPERIMENT.
 

--- VIKING 1 LANDER. TOULMIN, 3RD---------------------------


INVESTIGATION NAME- INORGANIC ANALYSIS
 

NSSDC ID- 75-O75C-13 INVESTIGATIVE PROGRAM
 
CODE 5L
 

INVESTIGATION DISCIPLINECS)
 
PLANETOLOGY
 

PERSONNEL
 
TL - P. TOULMIN, IR US GEOLOGICAL SURVEY 
TM - AK. BAIRD POMONA COLLEGE 

TM - K. KEIL U OF KEW MEXICO 
TM - H.J. ROSE US GEOLOGICAL SURVEY 
TM - B.C. CLARK MARTIN-MARIETTA AEROSP 

BRIEF DESCRIPTION 
THIS EXPERIMENT UTILIZED AN ENERGY=DISPERSIVE X-RAY 

FLUORESCENCE SPECTROMETER (XRFS) IN WHICH FOUR SEALED, 
GAS-FILLED PROPORTIONAL COUNTERS (PC S) DETECTED X-RAYS EMITTED
 

FROM SAMPLES OF MARTIAN SURFACE MATERIALS IRRADIATED BY X-RAYS 
FROM RADIOISOTOPE SOURCES (IRON-55 AND CADHIUP-1C9). THE 
OUTPUT OF THE PROPORTIONAL COUNTERS WAS SUBJECTED TO PULSE 
HEIGHT ANALYSIS BY AN ONBOARD STEP-SCANNING. SINGLE-CHANNEL 
ANALYZER WITH ADJUSTABLE COURTING PERIODS. THIS INSTRUMENT WAS 
LOCATED INSIDE THE LAKDER BODY. AND SAMPLES WERE DELIVERED TO 
IT BY THE LANDER SURFACE SAMPLER. CALIBRATION STkNDARDS WERE 
A"A INTEGRAL PART OF THE INSTRUMENT. RECONSTRUCTED SPECTRA 
YIELDED SURFACE COMPOSITION DATA WITH ACCURACIES RANGING FROM A 
FEW TENS OF PARTS PER MILLION DOR TRACE ELEMENTS TO A FEW 
PERCENT FOR MAJOR ELEMENTS. 

VIKING I ORBITR* l**.....*n* 

SPACECRAFT COMMO NAME- VIKING I ORBITER 
ALTERNATE NAMES- PL-733. VIKING-C ORBITER 

VIKNG-B
 

NSSDC ID- 75-075A 

LAUNCH DATE- 08/2OJ75 WEIGHT- 117C KG 
LAUNCH SITE- CAPE CANAVERAL, UNITED STATES 
LAUNCH VEHICLE- TITAN 

SPONSORING COUNTRYIAGENCY 
UNITED STATES NASA-OSS 

ORBIT PARAMETERS
 
ORBZT TYPE- AREOCENTRIC EPOCH DATE- 06/21176
 
ORBIT PERIOD- 1479, KN INCLINATION- 37.9 DEC
 
PERIAPSIS- 1513. KM ALT APOAPSIS- 32600. KM ALT
 

PERSONNEL
 

MG - W. JAKOBONSKI NASA HEADQUARTERS
 
SC - R.5. YOUNG NASA HEADQUARTERS 

PH - K.S. WATKINS NASA-JPL 
PS - C.W. SNYDER RAS-JPL 

1I4
 



BRIEF DESCRIPTION 

THE VIKING SPACECRAFT CONSISTED OF AN ORBITER AND A 


LANDER. THE LANDER SEPARATED FROM THE ORBITER. ENTERED THE
 
MARTIAN ATMOSPHERE. AND SOFT-LANDED JULY 20. 1976. SCIENTIFIC 


DATA WERE COLLECTED AND TRANSMITTED TO EARTH FROM THE LANDER 

DURING ENTRY AND "MILE IT WAS ON THE SURFACE. AND FROM THE 

ORBITER BEFORE AND AFTER LANDER SEPARATION. THE ORBITER WAS A 


SOLAR-CELL-POERED SATELLITE STABILIZED IN THREE AXES USING
 
INERTIAL AND CELESTIAL REFERENCES. THERE WAS A 500-N POWER 


CAPACITY FOR IE ORBITER, IT CARRIED INSTRUMENTS FOR 

CONDUCTING IMAGING, ATMOSPHERIC WATER VAPOR, THERMAL MAPPING, 

AND RADIO SCIENCE INVESTIGATIONS. THE SCIENTIFIC AND 


PHOTOGRAPHIC ANALYSIS INSTRUMENTS HAD A MASS OF APPROXIMATELY 

72 CO (158 LO). 


VIKING-------I ORBITER, CANR-----.....---- - -----

INVESTIGATION HAME- ORBITER IMAGING 


NSSOC IO- 75-075A-01 INVESTIGATIVE PROGRAM 

CODE SL/CO-OP 


INVESTIGATION DISCIPLINE(S) 

PLANETARY ATMOSPHERES 

PLANETOLOGY 


PERS04NEL
 
TL - I-H. CARR US GEOLOGICAL SURVEY 

TM - W.A. BAUM LOWLLL OBSERVATORY 
TM - H. MASURSXY US GEOLOGICAL SURVEY 

TM - G.A. BRIGGS NASA-jpL 
IN - J.A. CUTTS SCIENCE APPLr INC 

TM - T.C. DUXOURy NASA-JPL 
TN - C-R. BLASIUS PLANETARY SCIENCE INST
 
TN - R. GREELEY ARIZONA STATE U 
TN - J.E. GUEST U OF LONDON 
TM - K=A. HOWARD US GEOLOGICAL SURVEY 
TM - B.A. SMITH U OF ARIZONA 
TH - L-A. SODERBDM US GEOLOGICAL SURVEY 
T% - J VEVERKA CORNELL U 
T - J.B. WELLMAN NASA-JPL 

bRIEF DESCRIPTION 

THE VIKING VISUAL IMAGING SUBSYSTEM (VIS) CONSISTED OF 

TWIN HIGH-RESOLUTION, SLOW-SCAN TELEVISION FRAMING CAMERAS 
MOUNTED ON THE SCAN PLATFORM OF EACH ORBITER WITH THE OPTICAL 

AXES OTFSET BY 1.38 DEG. EACH OF THE TWO IDENTICAL CAMERAS ON 


EACH ORBITER HAD A 475-MM FOCAL LENGTH TELESCOPE; A 37-MM 
DIAMETER VIDICON. THE CENTRAL SECTION OF WHICH WAS SCANNED IN A 

RASTER FORMAT OF 1:56 LINES BY 1182 SAMPLES; AND SIX COLOR 

FILTERS TO RESTRICT THE SPECTRAL BANOPASS OE AN IMAGE TO
 
LIMITED PORTIONS OF THE CAMERAS' NEAR-VISUAL RESPONSE 

CHARACTERISTICS. EACH FIELD OF VIEW WAS 1.54 DEG X 1-69 EOG 

UITH EACH PICTURE ELEMENT (PIXELI SUBTENDIhG 25 MICRORADIANS. 

THE SLIGHT OFFSET OF THE OPTICAL AXES AND THE ALTERNATE 

SHUTTERING MODE Of OPERATION (THE INTERVAL BETWEEN FRAMES BEING 

L.48 S) PROVIDED OVERLAPPING. WIDE-SWATK COVERAGE OF THE 
SURFACE. INDIVIDUAL IMAGES ARE IDENTIFIED BY PICTURE NUMBER 
CPICNO). WHICH IS A UNIQUE IDENTIFIER OF THE SCENE. ELEMENTS 

OF THE PICNO ARE AS FOLLOWS! THE FIRST THREE DIGITS DENOTE THE 
REVOLUTION (REV) DURING WHICH THE IMAGE WAS SHUTTERED; THE 


LETTER A IS VIKING ORBITER 1. B IS VIKING ORBITER 2, AND THE 

LAST TVO DIGITS ARE THE FRAME NUMTER. 


-------ORBITER, -------------------------------
VIKING 1 FARMER 


INVESTIGATION NAME- MARS ATMOSPHERIC WATER DETECTION (MAWD) 


hSSOC ID- 7S-075A-03 INVESTIGATIVE PROGRAM 

CODE SL 


INVESTIGATION DISCIPLINE(S) 


PLANETARY ATIOSPHERES 

PLANETARY BIOLOGY 

PLANETOLOGY 


PERSONNEL 

TL - C.R. FARMER NASA-JPL 
TN - D.-D. LAPORTE SANTA BARBARA RES CTR 
TN - D.W. DAVIES NASA-JPL
 

BRIEF DESCRIPTION
 
THE MAWD USED AN INFRARED GRATING SPECTROMETER MOUNTED ON
 

THE ORBITER SCAN PLATFORM THAT WAS BORESIGHTED WITH THE 


TELEVISION CAMERAS AND THE IRTM. THE INSTRUPENT MEASURED SOLAR 

INFRARED RADIATION REFLECTED FROM TIlE SURFACE THROUGH THE
 
ATMOSPHERE TO THE SPACECRAFT. SPECTRAL INTERVALS WERE SELECTED 


COINCIDENT WITH THE WAVELENGTH OF WATER VAPOR ABSORPTION LINES
 
IN THE 1.4-MICROMETER BAND. THE QUANTITY OF WATER VAPOR ALONG 

THE LINE OF SIGHT WAS MEASURED FROM 1 TO 100 MICROMETERS OF 

PRECIPITABLE WATER WITH AN ACCURACY OF 5 PERCENT OR BETTER. 


THE INSTANTANEOUS FIELD OF VIEW Of THE INSTRUMENT WAS 2 X 17
 
RILLIRADIANS. AND A STEPPING MIRROR ROTATED THE LINE OF SIGHT 

THROUGH 15 POSITIONS TO PROVIDE A ROUGHLY RECTANGULAR FIELD OF 


VIEW OF 17 X 31 MILLIRADIANS.
 

-------I ORBITER* KIEFFER -I-------------VIKING 


IN(VESTIGATION NAME- INFRARED THERMAL MAPPING (IRTM) 

NSSDC ID- 75-075A-02 INVESTIGATIVE PROGRAM 
CODE SL 

INVESTIGATION DISCIPLINE(S) 

PLANETARY ATMOSPHERES 
PLANETARY BIOLOGY 

PLANETOLOGY 

PERSONNEL 

TL - H-H. 
TM - 6-
TM - E.D. 

T - G. 
TH - S.C. 

KIEFFER 
MUNCH 
MINER 

NEUGEBAUER 
CHASE. JR. 

U OF CALIF, LA 
CALIF INST OF TECH 
NASA-JPL 

CALIF INST OF TEEH 
SANTA BARBARA RES CT 

BRIEF DESCRIPTION 

THE PURPOSE OF THE IRTM EXPERIMENT WAS TO MEASURE THE 

TEMPERATURES OF THE ATMOSPHERE AND AREAS ON THE SURFACE OF 
MARS- THE AMOUNT OF SUNLIGHT REFLECTED BY THE PLANET NAS ALSO 
MEASURED. THE IRTM WAS A MULTICHANNEL RADIOMETER MOUNTED ON
 
THE ORBITER'S SCAN PLATFORM. FOUR SMALL TELESCOPES, EACH WITH 

SEVEN INFRARED DETECTORS, MERE AIMED PARALLEL TO THE VISUAL
 
IMAGING OPTICAL AXIS, AND MADE OBSERVATIONS EVERY 1.12 S. THE
 
INSTRUMENT WAS CAPABLE OF MEASURING DIFFERENCES OF 1 1
 
THROUGHOUT A TEMPERATURE RANGE OF -130 C TO -57 C. THE FIELD
 
OF VIEW WAS CIRCULAR, 5 EILLIRADRANS IN DIAMETER

------- VIKING 1 ORBITER, NICHAEL, JR ---------

INVESIGATION NAME- ORBITER RADIO SCIENCE
 

NSSDC ID- 75-075A-04 INVESTIGATIVE PROGRAM 
CODE SLICO-OP 

INVESTIGATION DISCIPLINE(S)
 
- PLANETARY IONOSPHERES 

PERSONNEL
 
TL - W.H. MICHAEL, JR. NASA-LARC 
TM - I.i. SHAPIRO MASS INST OF TECH 
TM G_ FJELDBO NASA-JPL
 
TM - J.G. DAVIES U OF MANCHESTER 

TM - D.L. CAIN NASA-JPL 
TM - M-D. GROSSI RAYTHEON CORP 
TM - G.L- TYLER STANFORD U 
TM - J.p. BRENKLE NASA-JPL 
TM - A.R. TOLSON NASA-LARE 

TM - C.T. STELZEIED NASA-JPL 
TM - G. BORN NASA-JPL 
TM - R_ REASENTERG MASS INST OF TECH 

BRIEF DESCRIPTION
 
THERE ARE FOUR DISTINCT SETS OF VIKING RADIO SCIENCE DATA
 

-- THREE USING ORBITER DATA AND ONE PRIMARILY USING LANDER DATA
 
WITH CALIBRATIONS FROM ORBITER DATA. THE ORBITER TRACKING
 
DATA. OBTAINED FROM THE TWO-WAY ORBITER-EARTH S-BAND AND X-BAND 
RADIO LINKS. CONSIST OF DOPPLER FREQUENCIES AND TIME-OF-FLIGHT 
RANGE MEASUREMENTS. THESE DETERMINED THE POSITION AND MOTION 
OF THE ORBITERS. AND CAN BE USED TO STUDY THE MARS 

GRAVITATIONAL FIELD, THE PLASMA IN INTERPLANETARY SPACE, AND 
THE STRUCTURE OF THE SOLAR CORONA. THE OCCULTATION DATA WERE 

OBTAINED FROM THESE SAME RADIO LINKS BY ANALOG RECORDING OF THE 
SIGNAL WHEN A SPACECRAFT WAS PASSING INTO OR OTI OF OCCULTATION 
WITH MARS. THE DATA CAN BE USED TO PROOUCE ALTITUDE PROFILES 
OF THE TEMPERATURE, DENSITY, AND PRESSURE OF THE ATMOSPHERE 

(INCLUDING THE IONOSPHERE) AND TO MEASURE THE RADIUS OF THE 
PLANET USING A LARGE NUMBER OF SURFACE POINTS. THE SURFACE 
PROPERTIES ASPECT OF THIS INVESTIGATION UTILIZED THE UHF (381 
MRZ) SIGNAL ON WHICH THE LANDERS TRANSMITTED DATA TO THE 
ORBITERS. AT THE BEGINNING OR END 'OF A DATA TRANSMISSION 
SESSION, WHEN THE ORBITER WAS HEAR THE LANDER'S HORIZON, THE 

STRENGTH OF THE RECEIVED SIGNAL WAS RECORDED AS A FUNCTION OF 

TIME. THESE SIGNAL "FADING PATTERNS," RESULTING FROM 
INTERACTION Of THE RADIO WAVES WITH THE MARTIAN SURFACE, 
CONTAIN INFORMATION AROUT THE PHYSICAL PROPERTIES OF THE 
SURFACE NEAR THE LANDERS. THE LANDER TRACKING DATA FROM THE 
TWO-VAY DIRECT LANDER-EARTH S-BAND LINKS PERMIT DETERMINATION 
OF THE LOCATION OF THE LANDERS AND STUDIES OF THE NOTION OF THE 
PLANET.
 

S~VIKING 2 LANDE**************
 

SPACECRAFT COMMON NAME- VIKING 2 LANDER
 

ALTERNATE NAMES- VIKING-A LANDER
 

NSSDC ID- 75-083C
 

LAUNCH DATE- 09109175 WEIGHT- 598. KG
 
LAUNCH SITE- CAPE CANAVERAL, UNITED STATES
 
LAUNCH VEHICLE- TITAN
 

SPONSORING COUNTRY/AGENCY
 - O sS
 
UNITED STATES NASA
 

INITIAL ORBIT PARAMETERS
 

RT TYPE- MARS LANDER
 

11' ORIGINAL PAGE IS 

OF POOR QUALITY 



PERSONNEL 
NG - W. JAKOBOGSKE NASA HEADQUARTERS 
SC - R.S. YOUNG NASA HEADQUARTERS 
PM - K.S. WATKINS 1JASA-JPL 
PS - C.1. SNYDER NASA-JPL 

BRIEF DESCRIPTION 

THIS SPACECRAFT WAS THE LANDING VEHICLE FOR THE TWO-PART 
SPACECRAFT MISSION. IT SOFT-LANDED ON SEPTEMBER 3, 1976, IN 
THE CYDONIA REGION OF MARS AT k7 67 DEG N LATITUDE AND 2Z5,71 
DEE W LONGITUDE. THE LANDER CARRIED INSTRUMENTS TO STUDY THE 
BIOLOGY. CHEMICAL COMPOSITION (ORGANIC AND INORGANIC), 
METEOROLOGY, SEISMOLOGY. MAGNETIC PROPERTIES, SURFACE 
APPEARANCE. AND PHYSXCAL PROPERTIES OF THE MARTIAN SURFACE AND 
ATMOSPHERE. THE LANDER HAD A 70-M POWER CAPACITY AND A 
SCIENTIFIC PAYLOAD OF APPROXIMAVELY 91 KG E2O L0). SOME OF 
THE DATA COLLECTED WERE RETURNED BY DIRECT RADIO LINK TO EARTH, 
BUT MOST OF THE DATA WERE RETURNED BY RELAY THROUGH ONE OF THE 

ORBITERS-

------. VICING 2 LANDER, ANDERSON ............---............... 


INVESTIGATION NAME- SEISMOLOGY 


NSSDC ID- 75-083C-O INVESTIGATIVE PROGRAM
 
CODE SL 


INVESTIGATION DISCIPLINE(S) 

PLANETOLOGY
 
PLANETARY PHYSICS 


PERSONNEL
 
TL - D.L. ANDERSON 	 CALIF INST OF TECH 

TM - N.N. TOKSOZ 	 MASS INST Of TECH 
TM - GN. SUTTON 	 U OF HAWAII 
TM - R.L. KOVACH 	 STANFORD U 
TA - G.V. LATHAM 	 U OF TEXAS, GALVESTON 
TM - F. DUERNEDZER U OF HAWAII 

BRIEF 	DESCRIPTION 

THE SEISMOLOGY EXPERIMENT WAS DESIGNED TO DETERMINE THE 


LEVEL OF SEISMIC ACTIVITY ON MARS AND ITS INTERNAL STRUCTURE. 
THE SEISMOLOGY INSTRUMENT CONTAINED THREE PUTUALLY 
PERPENDICULAR SEISMOMETERS. EACH SEISMOMETER CONSISTED OF A 
MOVING COIL AND A FIXED MAGNET. THE OPERATING MODES WERE: 
SELECTION OF VARIOUS FILTERS FOR FREQUENCY CONTENT OR TO ADJUST 
TO BEST RECEPTION OF SPECIFIC TYPES Of DATA, A LOW SAMPLING 

RATE FOR GENERAL ACTIVITY, A HIGH DATA RATE FOR DETAILED 
EXAMINATION OF EVENTS, AND A COMPRESSED MEDIUM RATE FOR 

CONTINUOUS MONITORING OF MARSUAKES THAT HERE DORMANT UNTIL 
ACTIVATED BY AN EVENT. THE DATA WERE COMPRESSED FOR 

TRANSMISSION TO EARTH BY AVERAGING THE AMPLITUDE OF NORMAL 
GROUND NOISE OVER A 15-S PERIOD. WHEN AN EVENT OCCURRED; A 
TRIGGER ACTIVATED A HIGHER DATA RATE MODE THAT SAMPLED THE 
AMPLITUDE OF THE OVERALLEVENT ENVELOPE, HICH REQUIRED ONLY 
ONE AMPLITUDE SAMPLE PER SECOND TO INDICATE ITS SHAPE. AT TYE 

SAME TIME, THE CHANGE IN POLARITY OF THE DATA SIGNAL (CAUSED BY 
CROSSING THE ZERO AXIS) WAS SAMPLED ONCE EACH SECOND. THE 
SHAPE OF THE ENVELOPE AND ITS INCREMENTAL FREQUENCY CONTENT WAS 
TRANSMITTED TO EARTH AND RECONSTRUCTED TO APPROXIMATE THE 
ORIGINAL EVENT. THE VIKING 1 SGISMOMETER FAILED TO UNEASE AND 
COULD NOT BE USED IN A SEISMIC NETWORK WITH THE VIKING 2 
INSTRUMENT. 

------ VIKING 2 LANDER, HARGRAVES -----------

INVESTIGATZON NAME- MAGNETIC PROPERTIES 

NSSDC ID- 7-083c-1O INVESTIGATIVE PROGRAM 

CODE SL 


INVESTIGATION DISCIPLINE(S) 

PLANETOLOGY
 

PERSONNEL 
TL - RB.. HARGRAVES PRINCETON U 

BRIEF 	DESCRIPTION
 
THE MAGNETIC PROPERTIES EXPERIMENT DETECTD THE PRESENCE 


OF MAGNETIC PARTICLES IN MARTIAN SURFACE MATERIAL. IT USED 

THREE PAIRS OF SAMARIUM-COBALT MAGNETS. TWO MOUNTED OR THE 

BACKNOE OF THE SURFACE-SAMPLER COLLECTOR HEAD AND ONE ON TOP OF 


THE LANDER. EACH PAIR CONSISTED OF AN OUTER RING MAGNET ABOUT 
2.5 CM IN DIAMETER WITH AN INNER CORE MAGNET OF OPPOSITE 
POLARITY. THE MAGNETS WERE DIRECTLY IMAGED BY THE CAMERA 

SYSTEM IN BLAIK AND WRITE AND I COLOR. A 4-POWER MAGNIFYING 

MIRROR WAS USED FOR MAXIMUM RESOLUTION, 


------- VIKING 2 LANDER, HESS --------------

INVESTIGATION NAME- METEOROLOGY 


INVESTIGATIVE PROGRAM
NSSPC 	 ID- 75-083C-07 

CODE SL 


INVESTIGATION DISCIPLINE(S) 

PLANETARY ATMOSPHERES 


PERSONNEL
 
TL - S.L. HESS FLORIDA STATE U
 
TM - C.N. LEOVY U OF WASHINGTON
 
TM - R-. HENRY NASA-LARC
 
IM - J.A. RYAN CALIF ST U, FULLERTON
 
TM - J.E. TILLMAN U OF lASHIWGTON
 

BRIEF 	DESCRIPTIO4
 
THIS EXPERIMENT ANALYZED THE METEOROLOGICAL ENVIRONMENT
 

NEAR THE PLANETARY SURFACE AND OTAINED INFORMATIOI ABOUT 
NOTION SYSTEMS OF VARIOUS SCALES. THE ATMOSPHERIC PARAMETERS 
DETERBIIIED WERE PRESSURE, TEMPERATURE. WIND SPEED. AND WND 
DIRECTION. DIURNAL AND SEASONAL VARIATIONS WERE OF PARTICULAR
 

IMPORTANCE. TH SAMPLING RATES AND DURATIONS FOR ANY OE

E 

MARTIAN DAY WERE SELEeTABLE BY GROUND COMMAND. THE SENSOPS 
WERE MOUNTED ON AN ERECTABLE BOOM- THREE HOT-FILM ANEMOMETERS, 
THROUGH WHICH AN ELECTRIC CURRENT WAS PASSED TO HEAT TWO GLASS 
NEEDE$ COATED WITH PLATINUM AND OVERCOATED WITH ALUMINUM 

OXIDE, WERE USED TO MEASURE WIND SPEED. THE ELECTRIC POWER 
NEEDED TO MAINTAIN THESE SENSORS AT A FAXED TEMPERATURE ABOVE 
THE SURROUNDING AIR WAS THE MEASURE Of WIND SPEED. ATHOSPHERIC 
TEMPERATURE WAS MEASURED BY THREE FINE-WIRE THERMOCOUPLES IN 

PARALLEL. A THIN METAL DIAPHRAGM, MOUNTED IN A VACUUM SEALED
 
CASE, WAS USED TO MEASURE ATMOSPHERIC PRESSURE,
 

------- VIKING 2 LANDER, MICHAEL, JR.- .........................
 

INVESTIGATION NAME- LANDER RADIO SCIENCE
 

NSSDE ID- I5-Ob3C-l| INVESTIGATIVE PROGRAM
 

CODE SLICO-OP
 

INVESTIGATION DISCIPLINE(S)
 
ASTRONOMY
 
IONOSPHERES AND RADIO PHYSICS
 
PLANETARY ATPOSPHERES
 
PLANETOLOGY
 

'PERSONNEL
 

TL - WH. MICHAEL, JR. NASA-LARC 
T - 14.1 SHAPIRO MASS INST OF TECH 
TM - G. FJELDBO NASA-JPL 
TM - J.0. DAVIES U OF MANCHESTER 
TM - D.L. CAIN NASA-JPL 
TM - M.D. GROSSI RAYTHEON CORP 
T - G.. TYLER 	 STANFORD U 
TK - J.P. ERENKLE NASA-PL
 

TM - R. TOLSON NASA-LARC
 
TN - E.T. STYLZRIED NASA-JDL
 

TM - G. BORN 	 ASA-JPL 
T. - R. REASENBERG MASS INST OF TECH 

BRIEF DESCRIPTION
 
THIS EXPERIMENT USED THE S-BAND RADIO TRANSMITTER TO
 

ACQUIRE DOPPLER AND RANGE DATA FOR THE LANDER, UTILIZING THE
 
SAME DEEP SPACE NETWORK FACILITIES THAT WERE USED BY THE 

ORBITERS. THE RESULTING DATA HERE USED TO DETERMINE THE 
LOCATION Of THE LANDER ON IRE. PLANET SURFACE. THEY ALSO 
PROVIDE MORE PRECISE INFORMATION ABOUT THE ORBITAL, ROTATIONAL, 
AND PRECESSIONAL MOTION OF MARS THAN HAS PREVIOUSLY BEEN 
AVAILABLE. THE TWO PRINCIPAL DIFEERENCES EETWEEN ORBITER AND 
LANDER TRACKING DATA ARE: (1) LANDER TRACKING PERIODS ARE NEVER 
LONGER THAN 2 N AND ARE SOMETIMES MUCH SHORTER BECAUSE OF 
THERMAL CONSTRAINTS ON THE DURATION Of LANDER TRANSMITTER 
OPERATION. AND (2) LADERS HAVE NO Y-BAND S16NALS TO PROVIDE 
THE CORRECTIONS TO RANGE DATA FOR THE INTERPLANETARY PLASMA 
EFFECTS. CONSEQUENTLY, LANDER RANGING SESSIONS IERE SCHEDULED 
TO BE NEARLY SIMULTANEOUS WITH ORBITER RANGING WHEIEVER 
POSSIBLE, SO THAT THE ORBITER S- AND X-BAND DATA COULD SUPPLY 
THESE 	CORRECTIONS.
 

.---- VIKING 2 LANDER. HUTCH-- ---------

INVESTIGATION NAME- LANDER IMAGING
 

NSSDC ID- 75-083C-06 INIVESTIGATIVE PROGRAM
 
CODE SL
 

INVESTIGATION DISCIPLINEI$)
 
PLANETARY ATMOSPHERES
 
PLANETARY BIOLOGY
 
PLANETOLOGY
 

PERSONNEL
 
TL - T.A. HUTCH BROWN u
 

TM - C. SAGAN CORNELL U 
TM - A.$. BINDER SCIENCt APPL, INC 
TN - E.C. MORRIS US GEOLOGICAL SURVEY 
TN - F.O. HUCK NASA-LAIC 
TM - I.E. LEVIITHAL STAMFORD U 
TM - S. LIEBES, JR. STANFORD U 
TM - 1.0. PORLACC 	 NASA-ARC 

BRIEF DESCRIPTION
 

THE LANDER IMAGING EXPERIMENT VIEWED THE SCENE
 
SURROUNDING THE LANDER. THE SURFACE SAMPLER AND OTHER PARTS OF
 
THE LANDER THE SUN. AND PHOBOS TO PROVIDE DATA FOR OPERATIONAL 

PURPOSES AND FOR GEOLOGICAL AND METEOROLOGICAL INVESTIGATIONS. 
TWO SCANING CAMERAS, CAPABLE OF RESOLVING O:4 DEG (HIGH 
RESOLUTION) OR G.12 DIG (LOW RESOLUTION, COLOR. AND IN) 'ERE 
USED ON EACH LANDER. EACH IMAGE ACQUIRED COVERED A VERTICAL 
FIELD OF 20 DEG (HIGH RESOLUTION) OR .O DIG (LOW RESOLUTION. 
,COLOR. AND IR) AND A HORIZONTAL FIELD THAT WAS COMMANDAbLE FROM 
2.5 DEG TO 342.5 PEG IN 2.5-DEG INCREMENTS. IMAGES FRE 
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ACQUIRED FROM 40 DEG ABOVE THE NOMINAL HORIZON TO 60 DEG eELOW. 

AND WERE COMMA.DABLE IN 10-DEG INCREMENTS. THE CAMERAS WERE 

MOUNTED 1.3 m ABOVE THE NOMINAL LANDING PLANE AND %ERE CAPABLE 

OF VIEWING TWO FOOTPADS AND MOST OF THE AREA ACCESSIBLE TO THE 


SURFACE SAMPLER. THE TWO CAMERAS WERE SEPARATED BY 0.6 M. AND 

STEREOSCOPIC PICTURES WERE OBTAINED OVER MOST OF THE SCENE.
 

BLACK AND WHITE IMAGES IN EITHER LOW OR HIGH RESOLUTION 

INCLUDED RADIATION WAVELENGTHS FROM a.4 TO 1.1 MICROMtTERS. 

THE USE Of A SINGLE DETECTOR TO IMAGE AN ENTIRE FRAME ALLOGED A 


RELATIVE RADIOVETRIC ACCURACY OF PLUS OR MINUS 10 PERCENT, FOR 

DORE INFORMATION CONCERNING THE CAMERAS, SEE MUCK ET AL., SPACE 

SCIENCE INSTRUMENTATION 1, 189-241 (1975). 


LKi.0G-------2 LANDER, SNORTHILL 


INVESTIGATION NAME- PHYSICAL PROPERTIES 


NSSDC 10- 75-Ce3C-01 INVESTIGATIVE PROGRAM 
CODE SL 

INVESTIGATION DISCIPLINECS) 
PLANETOLCGY 

PERSOn
1
nEL 

TL - f.w. SHORTHILL U OF UTAH 
TI - R.E. HUTTON TRW SYSTEMS GROUP 
TM - N.J. MOORE, 1I US GEOLOGICAL SURVEY 
IN - R.F. SCOTT CALIF IAST OF TECH 

irIEF DESCRIPTION 
o TH PURPOSE OF THE PHYSICAL PROPERTIES INVESTI1ATION WAS 


TO DETERMINE THE PHYSICAL PROPERTIES OF THE MARTIAN SURFACE AND 

ENVIRONMENT AT THE LARDING SITE. pRIMAROLT USING ENGINEERING
 

PI'ASURERETS AND SCIENTIFIC INSTRUMENTS REQUIRED TO MEET OTHER 

MISSION OPJECTIVES- IN PARTICULAR, IT ATTEMPTED TO DETERMINE 


SUCH PROPERTIES AS SULK DENSITY, BEARING STRENGTH, ANGLE OF 
REPOSE, COHESION, ANGLE OF INTERNAL FRICTION, PARTICLE 


CHARACTERISTICS, THERMAL PARAMETERS, EOLIAN TRANSPORTABILITY 
TOPOGRAPHY. AND CERTAIN ENVIRONMENTAL PROPERTIES SUCH AS WIND' 
TEMPERATURE. AND SOLAR FLUX LEVELS. MAXIMUM USE WAS MADE OF 

HARDWARE AND IRSTRUNENTS INTENDED fON OTHER APPLICATIONS. SUCK 

AS THE MECHANICAL SUBSYSTEPS AND LANDER CAMERAS. ONLY PASSIVE 

DEVICES. SUCH AS MIRRORS AND LANDING LEG STROKE GAGES, WERE 


ADDED FOR THIS EXPERIRN. 


-------2 LANDER. TOULMIN. 3RD -----------VIKING 

INVESTIGATION NAME- INORGANIC 


NSSDC ID- 75-CroC-13 

PERSONNEL 

TL - P. TULMEIN. 3RD 

TM - A.K. SALED 
TN - K. KEEL 
TM - H.J. ROSE 

TP - VC, CLARK 


bRIEF DESCRIPTION 


ANALYSIS 


INV(STIGATIVE PROGRAM 

CODE' SL 


INVESTIGATION DISCIPLINE(S) 
PLaNETOLOGY 


US GEOLOGICAL SURVEY 


POMONA COLLEGE 

U OF HEM MEXICO 

US GEOLOGICAL SURVEY 


MARTIN-MARIETTA AEROSP 


THIS EXPERIMENT UTILIZED AN ENERGY-DISPERSIVE X-RAY 
FLUORESCENCE SPLCIROMETER (XRS) IN 4HICH FOUR SEALED, 
GAS-FILLED PROPORTIONAL COUNTERS CPC'S) DETECTED X-RAYS EMITTED 
FROM SAMPLES OF MARTIAN SURFACE MATERIALS IRRADIATED BY X-RAYS 
IROM RADIOISOTIPE SOURCES (IRON-55 AND CADRIUM-109). THE 
(UTPUT OF THE PROPORTIONAL COUNTERS WAS SUBJECTED TO PULSE 

HRIGAIT ANALYSIS BY AN ONBARD STEP-SCANRING, SINGLE-CHANNEL 
ANALYCER WIT. ADJUSTAOE COUNTING PERIODS. THIS INSTRUMENT WAS 
LOCATED INSIDE THE LAUDER BODY, AND SAMPLES JERE DELIVERED TO 
IT BY THE LANDER SURFACE SAMPLER. CALIBRATION STANDARDS WERE 
All INTEGRAL PART Of THE INSTRUHENT. RECONSTRUCTED SPECTRA 
YIELDED SURFACE COMPISITIOR DATA ,ITH ACCURACIES RANGING FRO A 
FEW TENS OF PARTS PER MILLION FOR TRACE ELEMENTS TO A FEW 

PERCENT 'FOR MAJOR ELEMENTS. 

PERSONNEL
 
MG - W. JAKOBOWSKI NASA HEADQUARTERS 
SC - R.S. YOUNG NASA HEADQUARTERS 
PM - K.S. WATKINS NASA-JpL
 

PS - C.W. SNYDER NASA-JpL
 

BRIEF DESCRIPTION
 
THE VIKING SPACECRAFT CONSISTED OF AN ,ORBITER AND A
 

LANDER. THE LANDER SEPARATED FROM TIE ORBITER, ENTERED THE
 

MARTIAN ATMOSPHERE, AND SOrT-LAbEb SEPTEMBER 3, 1974.
 
SCIENTIFIC DATA WERE COLLECTED AND TRANSMITTED TO EARTH FROM
 
THE LANDER DURING ENTRY AND WHILE IT WAS ON THE SURFACE, AND
 
FROM THE ORBITER BEFORE AND AFTER LANDER SEPARATION. TE 

ORBITE WAS A SOLAR-CELL-POWERED SATELLITE STABILIZED IN THREE 
AXES USING INERTIAL AND CELESTIAL REFERENCES. THERE WAS A
 
SI9-W POWER CAPACITY FOR THE ORBITER- IT CARRIED INSTRUMENTS 
FOR CONDUCTING IMAGING, ATMOSPHERIC WATER VAPOR. THERMAL
 
MAPPING, AND RADIO SCIENCE INVESTIGATIONS- THE SCIENTIFIC AND 
PHOTOGRAPIIC ANALYSES INSTRUMENTS HAD A MASS OF APPROXIMATELY 
?2 KG (156 LE). BECAUSE OF THE LOSS OF ATTITUDE FUEL. TIE 
TRANSMITTERS AND EXPERIMENTS HERE TURNED OFF JULY 25. 1978

------- VIKING a ORBITER, CARR-----------------------------------

INVESTIGATION NAME- ORBITER IMAGING
 

RSSDC ID- ?S-083A-O1 INVESTIGATIVE PROGRAM
 
CODE SLICO-OP
 

INVESTIGATION DISCIPLINE(S)
 
PLANETARY ATMOSPHERES
 
PLANETOLOGY
 

PERSONNEL
 
TL - N.H. CARR US GEOLOGICAL SURVEY 

I - A LOWELL OBSERVATORY
W.M lUR. 

TM - H. MASURSKY US GEOLOGICAL SURVEY
 

TM - G.A. BRIGGS NASA-JpL 
I - J.A. CUTTS SCIENCE APPL. INC 
TM - T.C. DUXBURY NASA-JPL
 

TM - K-R. BLASIUS PLANETARY SCIENCE INST 
TM - R. GREELEY ARIZONA STATE U 
TM - J.P. GUEST U OF LONDON 

TM - ETA. HOWARD US GEOLOGICAL SURVEY 
TM - B.A. SMITH U OF ARIZONA 

M - L.A. SODERBLOR US GEOLOGICAL SURVEY 

TM - 3. VEVERKA CORNELL U 
TM - J.R. WELLMAN - NASA-JPL 

BRIEF DESCRIPTION
 
THE VIKING VISUAL IMAGING SUBSYSTEM (VIS) CONSISTED or 

TWIN HIGH-RESOLUTION, SLOW-SCAN TELEVISION FRAMING CAMERAS 
MOUNTER OD THE SCAN PLATFORM OF EACH ORBITER WITH THE OPTICAL 
AXES OFFSET BY 1.38 DEG. EACH OF TIE TWO IDENTICAL CAMERAS ON 
EACH ORBITER HAD A ?5-MM FOCAL LENGTH TELESCOPE; A 37-MM 
DIAMETER VIDICON, THE CENTRAL SECTION Of WHICH WAS SCANNED IN A 
RASTER FORMAT OF 1056 LINES BY 118? SAMPLES. AND SIX COLOR 

FILTERS TO RESTRICT THE SPECTRAL BANDPASS OF AN IMAGE TO 
LIMITED PORTIONS OF THE CAMERAS' NEAR-VISUAL RESPONSE 
CHARACTERISTICS. EACH FIELD OF VIEW WAS 1.-4 DIG X 1.69 DEG 

WITH EACH PICTURE ELEMENT (PIXEL) SUBTENOING as MICRORADIANS. 

THE SLIGHT OFFSET OF THE OPTICAL AXES AND THE ALTERNATE 
SHUTTERING MODE Of OPERATION (THE INTERVAL BETWEEN FRAMES BEING
 
4.48 S) PROVIDED OVERLAPPING, gIDE-SWATH COVERAGE OF THE
 
SURFACE. INDIVIDUAL IMAGES ARE IDENTIFIED BY PICTURE NUMBER
 
(PICNO), WHICH IS A UNIQUE IDENTIFIER OF THE SCENE. ELEMENTS
 
OF THE PICNO ARE AS FOLLOWS: THE FIRST THREE DIGITS DENOTE THE
 
REVOLUTION (REV) DURING WHICH THE IMAGE WAS SHUTTERED, LETTER A
 
IS VIKING ORBITER 1, 0 IS VIKING ORBITER 2; AND THE LAST TWO
 

DIGITS ARE THE FRAME NUMBER.
 

------- VIKING 2 ORBITER, FARMER.........
 

INVESTIGATION NAME- MARS ATMOSPHERIC WATER DETECTION (HAIRD) 

NSSDC ID- ?5-CB3A-C3 INVESTIGATIVE PROGRAM 

CODE IL 

...... ....... VIKING 2 OR&ITER... 1**....... *INVESTIGATTION DISCIPLINE(S)
 

SPACECRAFIT COMMON NAME- VIKING 2 OROITER 

ALTERNATE NAMES- PL?35A, VIKNG-A
 

VIKING-A ORBITER 


NSSDC ID- 75=C83A 


LAUNCH DATE- 09/ 9/75 WEIGHT- 1692. KG 
LAUNCH.SITE- CAPE CANAVERAL, UhI.IED STATES 
LAUNCH VEHICLE- TITAN 

SPONSORING COUDTRY/AGENCY 

UNITED 5TATES EASA-OSS 

ORBIT PARAPETEPS 

ORBIT TYPE- AREUCENTRIC EPOCH DATE- Oo/09/76 

ORBIT PERIOD- 1639. MID INCLINATION- 55.2 DEG 


PERIAPSIS- 14-9. KM ALT APOAPSES- 35E00- KM ALT 


PLANETARY ATMOSPHERES
 

PLANETARY BIOLOGY
 
PLANETOLOGY
 

PERSONNEL
 

TL - C.. FARMER NASA-JPL
 
TM - D.D. LAPORTE SANTA BARBARA RES CIR
 
TM - 0D.h DAVIES NASA-JPL 

BRIEF DESCRIPTION
 
THE HAWD USED AN INFRARED GRATING SPECTROPETER MOUNTED ON 

THF ORBITER SCAN PLATFORM THAT WAS BORESIGHTED WITH THE 
TELEVISION CAMERAS ARD THE IRTH. THE INSTRUMENT MEASURED SOLAR 

INFRARED RADIATION REFLECTED FROM THE SURFACE THROUGH THE
 
ATMOSPHERE TO THE SPACECRAFT. SPECTRAL INTERVALS WERE SELECTED 
COINCIDENT WITH THE WAVELENGTH OF WATER VAPOR ABSORPTION LINES 
IN THE 1.4-MICROMETER BAND. THE QUANTITY OF WATER VAPOR ALONG 
THE LINE OF SIGHT WAS MEASURED FROM 1 TO 1000 MICROMETERS OF 

PRECIPITABLE WATER WITH AN ACCURACY OF 5 PERCENT OR BETTER. 

THE INSTANTANEOUS FIELD OF VIEW OF THE INSTRUMENT WAS 2 X 17 
MILLIRADIANS, AND A STEPPING MIRROR ROTATED THE LINE OF SIGHT 

THROUGH 15 POSITIONS TO PROVIDE A ROUGHLY RECTANGULAR FIELD OF 
VIEW Of 17 X 31 MILLIRAbIANS. 
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------- VIKING 2 ORBITER. IEFFER------------------------------ SPONSORING COUNTRYdAGENCY
 
UNITEO STATES NASA-OSS
 

INVESTIGATION NAME- INFRARED THERMAL MAPPING KIRIM)
 
INITIAL ORBIT PARAMETERS
 

NSSDC ID- ?5-0B3A-o2 INVESTIGATIVE PROGRAM ORBIT TYME JUPITER FLYBY 
CODE SL 

PERSONNEL
 
INVESTIGATION OISCIPLINNEES) MG - R.A. MILLS NASA-IEAbQUARTERS 
PLANETARY ATMOSPHERES SC - M.A. KITZ NASA HEADQUARTERS 
PLANETARY BIOLOGY - PM - R-L. HEACOCK NASA-JPL 
PLANETOLOGY PS - E.C. STONE CALIF INST OF TECH
 

PERSONNEL BRIEF DESCRIPTION 
TL - HA.L KIEFFER U OF CALIF, LA THE OVERALL OBJECTIVES OF THE TWO SPACECRAFT. VOYAGER 1 
TM - G. MUNCH CALIF INST OF TECH AND VOYAGER 2, ARE TO CONDUCT EXPLORATORY INVESTIGATIONS OF THE 
TM - E.P. MINER NASA-JPL PLANETARY SYSTEMS OF JUPITER AND SATURN AND OF IHE 
TM G. NEUGEBAUER CALIF INST OF TECH INTERPLANETARY MEDIUM OUT TO SATURN. PRIMARY EMPHASIS IS 
TM - S.C. CHASE. JR. $ANTA BARBARA RES CTR PLACED ON COMPARATIVE STUDIES OF THESE TWO PLANETARY SYSTEMS EY 

OBTAINING (1) MEASUREMENTS OF THE ENVIRONMENT, ATMOSPHERE, AND
 
BRIEF DESCRIPTION RObE CHARACTERISTICS OF THE PLANETS AND ONE OR MORE OF THE
 

THE PURPOSE OF THE IRM EXPERIMENT WAS TO MEASURE THE SATELLITES , OF EACH PLANET. (2) STUDIES OF THE NATURE OF THE
 
TEMPERATURES OF THE ATMOSPHERE AND AREAS ON THE SURFACE OF RINGS OF SATURN. AND (3) EXPLORATION OF THE INTERPLANETARY (ON
 
MARS. THE AMOUNT OF SUNLIGHT REFLECTED BY THE PLANET WAS ALSO INTERSTELLAR) MEDIUM AT INCREASING DISTANCES FROM THE SUN.
 
MEASURED. THE IRT WAS A MULTICHANNEL RADIOMETER MOUNTED ON THESE OBJEC71VES ARE ATTAINED By USING A VARIETY OF INSTRUMENTS
 
THE OROITER'S SCAN PLATFORM. FOUR SMALL TELESCOPES, EACH WITH AND METHODS INCLUDING TV, A COHERENT S- AND X-BAND IF RECEIVER, 

SEVEN INFRARED DETECTORS, WERE AIMED PARALLEL TO THE VISUAL AN INFRARED INTERFEROMETER AND RADIOMETER. UV SPECTROMETER. 
IMAGING OPTICAL AXIS. AND MADE OBSERVATIONS EVERY 1.12 S. THE FLUXGATE MAGNETOMETERS, FARADAY CUPS, A CHARGED PARTICLE 
INSTRUMENT WAS CAPAOLE OF MEASURING DIFFERENCES 0$ 1 C ANALYZER, PLASMA DETECTOR, PLASMA WAVE RADIO RECEIVER. COSMIC 

THROUGHOUT A TEMPERATURE RANGE OF -I3C C TO 457 C_ THE FIELD RAY TELESCOPES, PHOTOPOLARIMLIER, AND A SWEEP FREQUENCY RADIO 
Of VIEW WAS CIRCULAR. 5 MILLIRAPIANS IN DIAMETER. RECEIVER. 

VEXING------- 2 ORBITER. MICHAEL. JR.----------------------.------- VOYAGER 1, BRIDGE ------------------------------------

INVESTIGATION NAME- ORBITER RADIO SCIENCE INVESTIGATION NAME- PLASMA SPECTROMETERS
 

NSSOC ID- 75-083A-04 INVESTIGATIVE PROGRAM NSSDC ID- Z?-O4A-06 INVESTIGATIVE PROGRAM 

CODE SLICO-OP CODE SL 

INVESTIGATZON DISCIPLINE(S) INVESTIATION DISCIPLINE(S)
 
PLANETARY IONOSPHERES PARTICLES AND FIELDS
 

SPACE PLASMAS
 

PERSONNEL 
TL - W.H- MICHAEL, JR. NASA-LARC PERSONNEL 
TM - I.I. SHAPIRO MASS INST OF TECH PI - H.S. BRIDGE MASS INST OF TECH 
TM - G. FJELDOO NASA-JPL 01 - J.U. BELCHER MASS IBIS? Of TECH 
TM - J.G. DAVIES U OF MANCHESTER 01 - J.H. BINSACK MASS INST OF TECH 
TM - D.L- CAIN NASA-JPL 01 - A.J. LAZARUS MASS INST OF TECH 
TH - M.D. GROSSI RAYTHEON CORP 01 - S. OLDESRT MASS IhST OF TECH 
TM - GL.. TYLER STANFORD U 01 - V.M. VASYLIUNAS MPI-AERONCMY 
TE. - J.P. BRENKLE NASA-JPL 01 - L.F. UURLAGA NASA-G fC 
TM - R.Uh TOLSON NASA-LARt 01 - R.E. EARTLE NASA-GSFC 
TM - C.T- STELZRIED NASA-JPL 01 - K.W. OGILVIE NASA-GSFC 
TH - G. BORN RASA-JPL 01 - G.L. SISCOE U OF CALIF. LA 
Tl - R. REASENBERG KASS INST OF TECH 01 - A.J. HUNDHAUSEN NATL CIR FOR ATHOS RES 

BRIEF DESCRIPTION BRIEF DESCRIPTION
 
THERE ARE FOUR DISTINCT SETS OF VIKING RADIO SCIENCE DATA THE PLASMA INVESTIGATION MAKES USE OF TWO FARADAY CUP
 

-- THREE USING ORBITER DATA AND ONE PRIMARILY USING LANDER DATA DETECTORS, ONE POINTED ALONG THE EARTH-SPACECRAFT LINE AND ONE
 

WITH CALIBRATIONS FROM ORBITER DATA, THE ORBITER TRACKING AT RIGHT ANGLES TO THIS LINE. THE EARTH-POINTING DETECTOR
 
DATA. OBTAINED FROM THE TWO-WAY ORBITER-EARTH S-RAND AND X-BAND DETERMINES THE MACROSCOPIC PROPERTIES 0 THE PLASMA IONS,
 
RADIO LINKS, CONSIST Of DOPPLER FREQUENCIES AND TIME-Ot-FLIGHT OBTAINING ACCERATE VALUES OF THEIR VELOCIIY, DENSITIES, AND
 
RANGE MEASUREMENTS. THESE DETERMINED THE POSITION AND MOTION PRESSURE. THREE SEQUENTIAL ENERGY SCANS ARE EMPLOYED WITH
 
OF THE ORBITERS, AND CAR 0 USED TO STUDY THE MARS (DELTA E)/E EOUAL TO 20, 7.Z. AND 1.4 PERCENT, ALLOIING A
 
GRAVITATIONAL FIELD, THE PLASMA IN INTERPLANETARY SPACE. AND COVERAGE FROM SUBSONIC T0 HIGHLY SUPERSONIC FLOW. THE
 
THE STRUCTURE OF THE SOLAR CORONA WHEN THE SPACECRAFT WAS ON SIDE-LOOKING FARADAY CUP MEASURES ELECTRONS IN THE ENERGY RANGE
 
THE OPPOSITE SIDE OF THE SUN. THE OCCULTATION DATA WERE FROM S EV TO 1 KEy.
 
OBTAINED FROM THESE SAIE RADIO LINKS BY ANALOG RECORDING OF THE
 
SIGNAL WHEN A SPACECRAFT WAS PASSING INTO OR OUT OF OCCULTATION ------- VOYAGER 1, BROADFOOT ................
 
WITH MARS. THE DATA CAN BE USED TO PRODUCE ALTITUDE PROFILES
 
OF THE TEMPERATURE. DENSITY. AND PRESSURE OF THE ATMOSPHERE INVESTIGATION NAME- ULTRAVIOLET SPECTROSCOPY
 
(INCLUDING THE 1IONOSPHERE) AND TO MEASURE THE RADIUS OF THE
 
PLANET USING A LARGE NUMBER OF SURFACE POINTS. THE SURFACE NSSDC 1O- 77-OR8A-O INVESTIGATIVE PROGRAM
 
PROPERTIES ASPECT OF THIS INVESTIGATION UTILIZED THE SHF (381 CODE SLICO-OP
 
MDZ) SIGNAL ON WHICH THE LANDERS TRANSMITTED DATA TO THE
 
ORBITERS. AT THE BEGINNING OR END OF A DATA TRANSMISSION INVESTIGATION DISCIPLINE(S)
 
SESSION, WHEN THE ORBITER WAS NEAR THE LANDER'S HORIZON. THE PLANETARY ATMOSPHERES
 
STREMGIH OF THE RECEIVED SIGNAL WAS RECORDED AS A FUNCTION OF
 

TIME. THESE SIGNAL "FADING PATTERNS," RESULTING FROM PERSONNEL 

INTERACTION OF THE RADIO WA'ES WITH THE MARTIAN SURFACE, P - A.L. DROADFOOT KITT PEAl NATL 095 
CONTAIN INFORMATION ABOUT THE PHYSICAL PROPERTIES OF THE 00 - H.W. MOOS JOINS HOPKINS U 
SURFACE NEAR THE LANDERS. THE LANDER TRACKING DATA FROM THE 00 - M.J.S.BELTON KITT PEAK NATL 001 
TWO-WAY DIRECT LANDER-EARTH S-BAND LIKS PERMIT DETERMINATION 0I - D.F. STROBEL KITT PEAK MAIL OBS 
OP THE LOCATION OF THE LANDERS AND STUDIES Of THE MOTION OF THE 01 - T.M. DONAHUE U OF MICHIGAN 
PLANET. 01 - M.. MCELROY HARVARD U 

0 - J C. MCCONNELL HARVARD U 
VOYAGER 1-.1,*...... ~ tA~k 01 - R-M. GOODY HARVARD U 

OX - A. DALGARNO HARVARD U 

01 J.E. ULAMONT CNRS-SA 
SPACECRAFT COMMON NAWE- VOYAGER I O J.L. BERTAUX CNRS-SA 

ALTERNATE NAMES- MARINER JUPITERISATURN A, OUTER PLANETS A 
MARINER 77A, MJS 77A ERIEF DESCRIPTION 
1C321 THE UV SPECTROMETER IS DESIGNLD TO MEASURE ATMOSPHERIC
 

PROPERTIES AND MEASURES RADIATION IN THE WAVELENGTH RANGE FROM
 
NSSDC ID- 77-384A 400 TO 1600 A. TWO MODES OF INSTRUMENT OPERATION ARE PLANNED,
 

AIRGLOW AND OCCULTATION. IN THE AIRGLOw MODE THE ATMOSPHERIC
 
LAUNCH DATE- 09105/77 WEIGHT- 700. KG RADIATION IS MEASURED. THIS RADIATION IS PREDOMINANTLY
 

LAUNCH SITE- CAPE CANAVERAL, UNITED STATES RESONANCE SCATTERED SOLAR RADIATION. WHERE THE SCATTERING IS BY
 
LAUNCH VEHICLE- TITAN MOLECULAR OR ATOMIC ATMOSPHERIC CONSTITUENTS SUCH AS. ,YOROGEN
 

(1216 A) OR HELIUM (584 A). IN THE OCCULTATION DODE SUNLIGHT 
IS REFLECTED INTO THE SPECTROMETER. AND THE SOLAR SPECTRUM IS 

RECORDED, AS THE ATMOSPHERE MOVES BETWEEN THE S-ACECRAFT AND 
THE SUN, THE ABSORPTION CHARACTERISTICS O THE ATMOSPHERE ARE 
OBTAINED OVER THE MEASURED WAVELENGTH REGION, THE ABSORPTION 
SPECTRUM IS USED TO IDENTIFY THE A8SURBER AS WELL AS TO MEASURE 
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ITS ABUNDANCE II THE LINE OF SIGHT TO THE SUN. IN ADDITION, BRIEF DESCRIPTION
 
THE ATMOSPHERIC THERMAL STRUCTURE CAN BE INFERRED. 

VOYAGER------- ESHLEMAN
1, 	 -------------

INVESTIGATION NAME-	 RADIO SCIENCE TEAM 


SSDC IO- 77-084A-02 INVESTIGATIVE PROGRAM 


CODE SL 


INVESTIGATION DISCIPLINE(S) 


ATMOSPHERIC PHYSICS 

CELESTIAL MECHANICS 

IONOSPHERES AND RADIO PHYSICS 

FERSONNEL
 

TL - VhR. ESNLEMAN STANFORD U 
TM - J.D. ANDERSON NASA-JPL 
TM - T.A. CROFT SAI IITERNATIONAL 
7M - G.L, TYLER STANFORD U 
TM - G. FJELDGO NASA-JPL 
TI 	 - B.S. LEVY NASA-JpL 

BRIEF 	DESCRIPTION
 
THE RADIO SCIENCE TEAM USES THE TELECOMMUNICATIONS SYSTEM 

OF THE VOYAGER SPACECRAFT TO PERFOR THEIR STUDIES. THE SYSTEM 
IS A COHERENT S- AD X-BAND DOWNLINK AND S-BAND UPLINK. TIE 
SCIENCE OBJECTIVES OF THE RADIO SCIENCE INVESTIGATION ARE --
(1) DETERMINE THE PHYSICAL PROPERTIES OF PLANETARY AND 
SATELLITE IONSPHERES AND ATMOSPHERES BY EXAMINING THE 

PROPAGATION EFFECTS ON A DUAL-FREQUENCY RADIO SIGNAL DURING 
IMMERSION AND EHERSION OF SPACECRAFT OCCULTATION BY THE SUBJECT 
UOOv. (Z) DETERMINE PLANETARY AND SATELLITE MASSES, GRAVITY 
FIELDS, AND DENSITIES BY PRECISE TRACKING OF A DUAL FREOUENCY 
RADIO SIGNAL FROM THE SPACECRAFT DURING THE ENCOUNTER PERIOD, 
AND (3) DETERMINE THE AMOUNT AND SIZE DISTRIBUTION OF MATERIAL 
IN SATURN'S RINGS AND THE RIN DIMENSIONS BY EXAHINING THE 
PROPAGATION EFFECTS ON A DUAL-FREQUENCY RADIO SIGNAL THAT 
PASSES THROUGH EACH RING IN SUCCESSION, AND THROUGH THE GAP 
BETWEEN THE C RING AND SATURN'S SURFACE. 

VOYAGER-------1, HAEL---------------

INVESTIGATION NAME-	 INFRARED SPECTROSCOPY AND RADIOMETRY 

NISSOC 1D- 77-C84A-03 INVESTIGATIVE PROGRAM 
CODE SE 

INVESTIGATION DISCIPLINE(S)
 
PLANETARY ATMOSPHERES 


PERSONNEL 

P1 - R-.. HANEL NASA-GSFC
 

01 - U.J. CONRATH NASA-GSFC 

OC - V._. KUNDE NASA-GSrC 


01 - P.D. LOWMAN. JR. NASA-GSFC
 
01 - W.C- MAGUIRE NASA-GSFC 

O - J.C. PEARL NASA-GSFC 

01 - J. PIRRAGLIA NASA-GSFC 

01 - R.E. SAMUELSON NASA-GSFC 

01 - T.E. BURCE NASA-JPL
 
0 - P.J. GIERASCH CORNELL U 

01 - C.A. POhNAMPERUMA U OF MARYLAND 


BRIEF DESCRIPTION 
THIS INVESTIGATION IS CARRIED OUT USING AN INFRARED 

RADIOMETER AND AN INTERFEROMETER SPECTROMETER SIMILAR IN DESIGN 
TO THE MARIER-MARS-71 IRIS, COMBINED INTO A SEIGLE INSTRUMENT. 

IRE INVESTIGATION STUDIES B0TH GLOBAL AND LOCAL ENERGY BALANCE.
 

USING INFRARED SPECTRAL MEASUREMENTS IN CONJUNCTION lITH 
BROAD-BAND MEASUREMENTS OF REFLECTED SOLAR ENERGY. ATMOSPHERIC 
COMPOSITION IS ALSO INVESTIGATED. IJCLUDING DETERMINATION OF 
THE H2/HE RATIO AID THE ABUNDANCE OF CM2 AND NH3. VERTICAL 
TEMPERATURE PROFILES ARE OBTAINED ON THE PLANETS AND SATELLITES 
WITH ATMOSPHERES. STUDIES OF THE COMPOSITION. THERMAL 
PROPERTIES. AR. SIZE IF PARTICLES IN SATURN'S RINGS ARE 
CONDUCTED. THE INTERFEROMETER HAS A SPECTRAL RANGE Of 230 TO 
4COD 1/CR, WHILE THE RADIOMETER RANGE COVERS 5000 TO 33.000 

I/CM. THE INSTRUMENT USES A SINGLE PRIMARY MIRROR 51 CN IN 
DIAN. WITH A FIELD OF VIEW OF O.Z5 DEG. 

------- CRIMIGIS,VOYAGER 1, 

INVESTIGATION NAME-	 LOU-ENERGY CHARGED PARTICLE ANALYZER AND 
TELESCOPE 


NSSOC 	 ID- ?7- 8EA-97 INVESTIGATIVE PROGRAM 
CODE SLICO-OP 

IVESTIGATION DISCIPLINE(S) 

COSMIC RAYS 


MAGNETOSPHERIEC PHYSICS
 
PARTICLES AND FIELDS 


PFRSONNEL 	 "01 

p - S.M. KRI.IGIS APPLIED PHYSICS LAB 
OI - C.Y. FAN. U OF ARIZONA 

01 - G- GLOECKLER U OF MARYLAND 
0l - L.J. LANZEROTTI BELL TELFPHONE LAB 
01 - T.F. ARMSTRONC U OF KANSAS 
OR - W.1- AXFORD MPI-AEROOY 
01 - C.O. 60TROM APPLIED PHYSICS LAD 

THE OBJECTIVE OF THIS EXPERIMENT IS 10 STUDY THE 
MAGRETOSPHERE$ OF JUPITER AND SATURN USING A LOW-ENERGY 

-MAGNETOSPHERIC PARTICLE ANALYZER. THIS DETECTOR MAKES 
MEASUREMENTS IN (1) THE DISTANT MAGNETOSPHERE AND DOW SHOCK OF 
JUPITER, (2) THE POSSIBLE MAGNETOSPHERE OF SATURN, AriD (3) TUE 

TRAPPED RADIATION BELTS IN THE VICINITY OF JUPITER. 
ADDITIONALLY, THIS DETECTOR IS ABLE TO STUDY LOW-ENERGY 

PARTICLES IN THE INTERPLANETARY MEDIUM. THE ENERGY RANGE OF 
THIS DETECTOR IS 13 KEV T0 1.1 MEV FOR ELECTRONS AND 10 KEV TO 
150 MEV FOR IONS. DURING THE INTERPLANETARY CRUISE PERIOD. 

PROTONS, ALPHA PARTICLES, AND HEAVIER NUCLEI (Z FROM 3 TO 26) 
ARE 'SEPARATELY IDENTIFIED AND THEIR ENERGY MEASURED IN THE 
RANGE FROM O.C5 TO 30 MEV. USING A LOW-ENERGY PARTICLE 
TELESCOPE.
 

------- VOYAGER 1, LILLIE ------------------------------------

INVESTIGATION NAME-	 MULTIFILTER PHOTOPOLARIMETER.
 
2200-7300 A
 

NSSDC 	 ID- 77-084A-11 INVESTIGATIVE PROGRAM 
CODE SL
 

INVESTIGATION DISCIPLINE(S)
 

INTERPLANETARY DUST
 
ZODIACAL LIGHT
 
PLANETARY ATMOSPHERES
 

PERSONNEL
 

PI 	- C.F. LILLIE U OF COLORADO 
01 C.W. HORD 	 U OF COLORADO 
01 - K. PANG U OF COLORADO 
OR - J.E. HANSEN NASA-GISS 
DI - D.L. COFFEEN NASA-GISS 

BRIEF 	 tESCRIPTION 
THIS EXPERIMENT CONSISTS Of AN 8-IN. F11.1 TELESCOPE THAT 

CAN SEND ITS OBSERVATIONS THROUGH A POLARIZER AND A FILTER FOR 
ONE OF EIGHT BANDS IN THE 2200- TO 7300-A SPECTRAL REGION. THEN 

ON TO A PHOTOMULTIPLER TUBE. BY STUDY OF THESE EMISSION 
INTENSITY DATA, INFORMATION ON SURFACE TEXTURE AND COMPOSITION 
OF BOTH PLANETS (JUPITER AND SATURN) CAN BE OBTAINED, ALONG 

W1TH INFORMATION ON SIZE DISTRIBUTION AND COMPOSITION OF THE 

SATURN RINGS AND INFORMATION ON ATMOSPHERIC SCATTERING 
PROPERTIES AND DENSITY FOR BOTH PLANETS. MOLECULAR SCALE 
HEIGHTS FOR BOTH PLANETS CAR ALSO BE DETERMINED FROM THESE 
DATA. 

------- VOYAGER I, NESS.
 

INVESTIGATION NAME- TRIAXIAL FLUX6ATE MAGMETOKETERS
 

NSSDC ID- 77-084A-O5 INVESTIGATIVE PROGRAM
 
CODE SL
 

INVESTIGATION DISCIPLINE(S)
 
PLANETARY MAGNETIC FIELD
 
PARTICLES AND FIELDS .
 
INTERPLANETARY MAGNETIC FIELDS
 

PERSONNEL
 

p - N.F. NESS NASA-GSFC
 
01 - N.H. ACUNA NASA-GSFC
 
01 - K.9. BEHANNON NASA-GSFC
 
OI - L.F. BURLAGA NASA-GSFC
 
01 - R.p. LIPPING NASA-GSFC 
01 	- F.M. NEUBAUER BRAUNSCHWEIG TECH U
 

BRIEF 	DESCRIPTION
 
THIS EXPERIMENT IS DESIGNED TO INVESTIGATE THE MAGNETIC 

FIELDS OF JUPITER AND SATURN, THE SOLAR WIND INTERACTION WITH. 
TEE MAGNETOSPHERES OF THESE PLANETS, AND THE INTERPLANETARY 
MAGNETIC FIELD TO THE EXTENT OF THE SOLAR WIND BOUNDARY WITH 

THE INTERSTELLAR MAGNETIC FIELD AND BEYOND, IF CROSSED. THE 
INVESTIGATION IS CARRIED OUT USING TWO NIGH-FIELb AND TWO 
LOW-FIELD TRIAXIAL FLUXGATE MAGNETOMETERS. DATA ACCURACY OF 
THE INTERPLANETARY FIELDS IS PLUS OR MINUS 0.1 GAMMA. AND THE 

RANGE OF MEASUREMENTS IS FROM 0.01 GAMMA TO 20 GAUSS. 

------- VOYAGER 1. SCARF
 

INVESTIGATION NAME-	 PLASMA WAVE
 

ASSOC 	 ID- 77-OEAA-13 INVESTIGATIVE PROGRAM 
CODE SL
 

INVESTIGATION DISCIPLINE($)
 
PARTICLES AND FIELDS
 
MAGNETOSPHERIC PHYSICS
 
PLANETARY IONOSPHERES
 

PERSONNEL
 

PI 	 - F.L. SCARF TRW SYSTEMS GROUP 

- P.A. GURNETT U OF IOWA 

BRIEF 	DESCRIPTION
 

THIS INVESTIGATION PROVIDES CONTINUOUS, 
SHEATH-INDEPENDENT MEASUREMENTS OF THE ELECTRON DENSITY 
PROFILES AT JUPITER AND SATURN. IT ALSO GIVES BASIC 
INFORMATION ON LOCAL WAVE-PARTICLE INTERACTION REQUIRED TO 
CARRY OUT COMPARATIVE STUDIES OF THE PHYSICS OF THE JUPITER AND 
SATURN 4AGETOSPHERES. THE INSTRUMENTATION CONSISTS OF A 

16-CHANNEL STEP FREQUENCY RECEIVER AND A LOW-FREGUEcy WAVEFORM 
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RECEIVER WITH ASSOCIATED ELECTRONICS. THE FREQUENCY RANGE FOR 
THIS INSTRUMENT IS F2OM 10 RZ TO 56 KZ. THIS INSTRUMENT 
SHARES THE 10-M ANTENNAS DEVELOPED FOR THE PLANETARY RADIO 
ASTRONOMY INVESTIGATION. 

------- SMITH 	 -----VOYAGER 1, ---------------------------------


INVESTIGATION TAME-	 TV IMAGING 

NSSDC ID- 77-084A-01 INVESTIGATIVE PROGRAM
 
CODE SL 


INVESTIGATION DISCIPLINE(S) 


METEOROLOGY
 
PLANETARY ATMOSPHERES 


PERSONNEL 
PI - d.A. SMITH U Of ARIZONA 
01 - B.A. BIIGGS NASA-JPL 

01 - A.F. COOK SMITHSONIAN INST 

O0 - G.C. DANIELSON NASA-JpL 


01 - M.C. DAVIES RAND CORP 
01 - G.E. HUNT PETEOROLOGICAL OFFICE 

01 - 1. OWEN STATE U OF RE YORK 
OI - C. SAGAN CORNELL U 
01 - L.A. SODERDLOM US GEOLOGICAL SURVEY 

ol - V.E. SuOmi 	 U OF WISCONSIN
 

BRIEF DESCRIPTION 

THE TV PHOTOGRAPHIC EXPERIMENT USES A TWO-CAKERA SYSTEM. 

BASED ON THE MARINER IC TV SYSTEM. THIS SYSTEM INCLUDES ONE 
NARROW-ANGLE, LONS FOCAL LENGTH CAMERA AND ONE WIDE-ANGLE. 
SHORT FOCAL LENGTH CAMERA. THE MAXIMUM RESOLUTIOH ACHIEVABLE 
DEPENDS ON THE ACTUAL TRAJECTORY ON THIS MULTI-ENCOUNTER 
ISSION, BUT THE RESOLUTION WILL BE AS HIGH AS 0.5 TO 1.0 KM ON 
THE CLOSEST APPROACHES TO SOME OBJECTS. AT JUPITER AD SATURN. 

THIS EXPERIMENT CONSISTS OF A SAEEP'FREOUENCY RADIO 

RECEIVER OPERATING IN BOTH POLARIZATION STATE , BETWEEN 20 KIW 
AND 40.5 MHZ. THE SIGNAL IS RECEIVED BY A PAIR OF ORTHOGONAL 
10-H MONOPOLE ANTENNAS. STUDY OF THE RADIO EMISSION SIGNALS 
FROM JUPITER AND SATURN OVER THIS RANGE OF FREQUENCIES YIELDS 
DATA CONCERNING THE PHYSICS OF MAGBETOSPIERIC PLASPA RESONANCES 
AND NONTHERMAL RADIO EMISSIONS FROM THESE PLANETARY REGIONS. 

ADDITION, ELECTRONS IN THE ENERGY RANGE PETWEEN 3 AND 1 L
 
MEV/NUCLEON ARE MEASURED BY AN ELECTRON TELESCOPE (TET)

------- VOYAGER 1, WARWICK-----------------------------------


INVESTIGATION NAME- PLANETARY RADIO ASTRONOMY
 

NSSOC ID- 77-O0IA-10 

PERSONNEL 

RE - J.W. WARWICK 
01 - J.. ALEXANDER. 4R. 
01 - T=D. CARR 
01 - F.T_ HADDOCK 
01 - D.H. STAELIN 
01 - A. UOISCHOT 
01 - C.C HARVEY 
01 - Y. LEBLANC 
01 - N.E. DROWN, JR. 
01 - S. GULKIS 
01 - R. PHILLIPS 

PRIEF DESCRIPTION
 

INVESTIGATIVE PROGRAM
 
CODE SLICO-OP 

INVESTIGATION DISCIPLINE(S)
 
MAbNETOSPHERIC PHYSICS
 
SPACE PLASMAS
 

U OF COLORADO
 
HASA-GSFC 
L OF FLORIDA 

U OF MICHIGAN 
MASS INST OF TECH 
PARIS OBSERVATORY
 
PARIS OBSERVATORY
 
PARIS OBSERVATORY
 
NASA-JPL
 
NASA-JPL
 
HASA-JPL
 

THE RESOLUTION IS EXPECTED TO BE 20 CR4 AND S AD,. RESPECTIVELY-.***********V.. 	 .OYAGER********.__......
 
THE OBJECTIVES OF THE EXPERIMENT ARE TO PHOTOGRAPH GLOBAL
 
NOTIONS AND CLOUD DISTRIBUTIONS ON JUPITER AND SATURN, GROSS
 
DYNAMICAL PROPERTIES. ZONAL ROTATION, ORIENTATION OF SPIN AXIS, 

ZONAL SMEAR. VERTICAL SHEAR. FLOW INSTABILITIES, SPOT$. AND 

SPECTRUM OF SCALE OF ATMOSPHERIC MOTIONS IN TIME AND SPACE. 

ADDiTIONAL OBJECTIVES INCLUDE THE STUDY OF THE MODE OF RELEASE 

OF INTERNAL ENERGY FLUX (SEARCH FOR CONVECTION CELLS AND
 

ROLLS). STUDY OF GROWTH. DISSIPATION, MORPHOLOGY, AND VERTICAL 

STRUCTURE OF CLOUD COMPLEXES, GROSS OPTICAL PROPERTIES, GLOBAL
 

AND LOCALIZED SCATTERING FUICTION IN THE VISIBLE SPECTRUM, 

POLARIMETRY, NATURE OF CHROMOPHORES, THEIR STRUCTURE AND 


DEVELOPMENT. AND HIGH RESOLUTION OF THE GREAT RED SPOT. THE 
OBJECTIVES OF THE SATELLITE ENCOUNTERS INCLUDE -- (1) GROSS 
CHARACTERISTICS - SIZE. SHAPE, ROTATION, SPIN AXIS, 
CARTOGRAPHY. IMPROVED EPHEMERIDES AND MASSES. (2) GEOLOGY --
MAJOR PHY$IOGRAPHIC PROVINCES. IMPACT AND VOLCANIC FEATURES. 
LINEAMENTS, POLAR CAPS. EROSION PROCESSES. AND LOu- AND 
HIGH-DENSITY SATELLITE COMPARATIVE STUDIES, DETErTION OF 

ATMOSPHERES. FROSTS. AND LIE STRATIFICATION OF AEROSOLS, (3) 
SURFACE PROPERTIES - COLORIMETRY. SCATTERING FUNCTION, NATURE 
OF BRIGHTNESS VARIATION, AND SEARCH FOR NEW SATELLITES. 
STUDIES OF SATURN'S RINGS ARE TO BE CARRIED OUT. OBJECTIVES 
INCLUDE -- (1) RESOLUTION OF INDIVIDUAL RING COMPONENTS OR 
CLUMPS OF MATERIAL. (2) VERTICAL AND RADIAL DISTRIBUTION OF 
MATERIAL OF VERY HIGH RESOLUTION, (3) SCATTERING FUNCTION. (4) 
COARSE POLARIMETRY. "(5) OCCULATION - OPTICAL DEPTH. AND (6) 
DISTINGUISHING DIFFERENT TYPES OF MATERIAL IN THE RINGS. OTHER 
OBJECTIVES ARE TO SEARCH FOR NEN COMETS, ASTEROIDS. AND TARGETS 
OF OPPORTUNITY. 

------- VOYAGER 1, VOGT---------------

INVESTIGATION NAME-	 HIGH- AND MODERATELY LOW-ENERGY 

COSMIC-RAY TELESCOPE 


NSSDC ID- 77-084A-O INVESTIGATIVE PROGRAM 


CODE SL 


INVESTIGATION DISCIPLINE(S) 

COSMIC RAYS 

fAGNETOSPHEHIC PHYSICS 


PERSONNEL 

PI - R.E. VOGT 	 CALIF INST OF TECH 
01 - J.R. JOKIPII 	 U Of ARIZONA 
01 - E.C. STONE 	 CALIF INST OF TECH 
01 - F.B. MCDONALD 	 HASAGSFC 
01 - B.,. TEEGARDEN NASA-GSFC 

01 - J.H. TRAINOR 	 NASA-GSFC 

01 - .R. WEBBER 	 U OF NEW HAMPSHIRE 

BRIEF DESCRIPTION 

THIS INVESTIGATION STUDIES THE ORIGIN AND ACCELERATION 

PROCESS. LIFE HISTORY, AND DYNAMIC CONTRIBUTION OF INTERSTELLAR 
COSMIC RAYS. THE NUCLEOSYNTHESIS OF ELEMENTS IN COSMIC-RAY 
SOURCES. THE BEHAVIOR OF COSMIC RAYS IN THE INTERPLANETARY 
MEDIUM. AND THE TRAPPED PLANETARY ENERGETIC PAPTICLE 
ENVIRONMENT. THE INSTRUMENTATION INCLUDES A HIGH-ENERGY 
TELESCOPE SYSYEA CHETS) AND A LOW-ENERGY TELESCOPE SYSTEM 
(LETS). THE HETS COVERS AN ENERGY RANGE UETWEEN 6 AND 520 

REVINUCLEON FOR NUCLEI RANGING IN ATOMIC NUMBERSFROM 1 THROUGH 
30. IN ADDITION ELECTRONS IN THE ENERGY RANUE BETWEEN 3 AND 
100 NEV/NUCLEON ARE MEASURED BY THIS TELESCOPE AND AN ELECTRON 
TELESCOPE (TET). THE LETS MEASURES THE ENERGY AND DETERMINES 
THE IDENTITY OF NUCLEI FOR ENERGIES BETWEEN .15 AND 30 
MEVINUCLEON AND ATOMIC NUMBERS FROM i TO 30. THE INSTRUMENTS 
ALSO MEASURE THE ANISOTROPIES Of ELECTRONS AND NUCLEI. IN 

SPACECRAFT COMMON NAME- VOYAGER 2
 
ALTERNATE NAMES- MARINER JUPITER/SATURN B, OUTER PLANETS B
 

MARINER 77E. MIS 7?B
 
13"71
 

NSSOC ID- 7-076A
 

LAUNCH DATE- g8/Z77 WEIGHT- 700. KG
 
LAUNCH SITE-'CAPE CANAVERAL, UNITED STATES
 

LAUNCH VEHICLE- TITAN
 

SPONSORING COUNTRY/AGENCY
 
UNITED STATES NASA-OSS
 

INITIAL ORBIT PARAMETERS
 
ORBIT TYPE- JUPITER FLYBY
 

PERSONNEL
 
NO - R.R. MILLS 	 NASA HEADQUARTERS
 
SC - R.A. MITE 	 NASA HEADQUARTERS
 
PM - RL. HEACOCK 	 NASA-JPL 
PS - E.C. STONE 	 CALIF CNST OF TECH 

BRIEF DESCRIPTION
 
THE OVERALL OBJECTIVES CF THE SPACECRAFT, VOYAGER I AND
 

VOYAGER 2. ARE TO CONDUCT EXPLORATORY INVESTIGATIONS OF THE
 
PLANETARY SYSTEMS ' OF JUPITER AND SATURN AND OF THE
 
INTERPLANETARY MEoUM CUT TO SATURN. PRIMARY EMPHASIS IS 

PLACED ON COMPARATIVE STUDIES OF THESE TRO PLANETARY SYSTEMS PY 
OBTAINING (1) MEASUREMENTS OF THE ENVIRONMENT, ATMOSPHERE, AND 

BODY CHARACTERISTICS OF THE PLANETS AID ONE OR MORE OF THE 
SATELLITES OF EACH PLANET. (2) STUDIES OF THE 4ATURE OF THE
 
RINGS OF SATURN, AND (3) EXPLORATIO4 OF THE ITERPLANETARY (OR
 

INTERSTELLAR) MEDIUM AT INCREASING DISTANCES FROM THE SUN.
 

THESE OBJECTIVES ARE OBTAINED USING A VARILTY OF INSTRUMENTS
 
AND METHODS INCLUDING TV, A COHERENT S- AND I-BAND ME RECEIVER,
 
AN IR INTERFEROMETER AND RADIOMETER, A UY SPECTROMETER
 
FLUXGATE MAGNETTOMETERS, FARADAY CUPS. A CHARGED PARTICLE
 
ANALYZER. PLASMA DETECTOR. PLASMA NAVE RADIO RECEIVER,
 

COSMIC-RAY TELESCOPES, PHOTOPOLARIMETER. AND A SWEEP FRCQUL'CY 
RADIO RECEIVER. 

------- VOYAGER 2. BRIDGE
 

INVESTIGATION NAME- PLASMA SPECTROMETERS
 

NSSDC 11- 77-OBA-00 

PERSONNEL
 
PI - H.S. BRIDGE 

01 - A.J. LAZARUS 
01 - S. OLBERT 
OR - J.w. BELCHER 

01 - V.M. VASYLIUNAS 
01 - L.F. BURLAGA 
01 - JH. BINSACK 
01 - G.L_ SISCOE 
01 - A.J. HUNDHAUSEN 
01 - R.E. HARTLE 

01 - KI. OGILVIE 

INVESTIGATIVE PROGRAM
 
CODE SL/CO-OP
 

INVESTIGATION DOSCIPLINEES> 
SPACE PLASMAS 

PARTICLES AND FIELDS 

MASS INST OF TECh 
MASS INST OF TECH 
MIASS ITIST OF TECh 
MASS INST OF TECH 

*PI-AERONOPY
 

NASA-GSFG 
MASS I0ST OF TECH 
U OF CALIF. LA 
NATL CTR FOR AT4OS RES 
HASA-GSFC
 

4ASA-GSFC
 

12C 



PERSONNEL
 
BRIEF DESCRIPTION 	 P1 - R.A. HANEL NASA-GSFC 

THE PLASMA INVESTIGATION MAKES USE OF TWO FARADAY CUP 01 - L.A. PONNAMPERUMA U OF MARYLAND 
DETECTORS, ONE POINTED ALONG THE EARTH-SPACECRAFT LINE AND ONE 0I - T.E. NURE NASA-IPL 
AT RIGHT ANGLES TO THIS LINE. THE EARTH-POINTING DETECTOR 0i - p.J. GIERASCH CORNELL U 
DETERMINES THE MACROSCOPIC PROPERTIES OF THE PLASMA IONS. OF - J. PIEDAGLIA NASA-GSFC 
OBTAINING ACCURATE VALUES OF THEIR VELOCITY. DENSITIES. AND OR - R.E. SAMUELSON NASA-GSFC 
PRESSURE- THREE SEQUENTIAL ENERGY SCANS ARE EMPLOYED WITH 01 - W.C. MACWIRE NASA-GSFC 
(DELTA E)/E EQUAL TO 29, 7.2. AND 1.6 PERCENT, ALLOWING A 01 - JC. PEARL NASA-GIFt 
COVERAGE FROM SUBSONIC TO HIGHLY SUPERSONIC FLOW. THE 01 - V.G. RUNDE NASA-GSFC 
SIDE-LOOKING FARADAY CUP MEASURES OF ELECTRONS IN THE ENERGY O - P.D. LOWNAN. JR. NASA-GSFC 
RANGE FROM 5 EV TO 1 KEV. 01 - B.J. CONRATH NASA-GSFC 

-------OROADFOOT 	 BRIEF DESCRIPTION
VOYAGER 2, ----------------------
THIS INVESTIGATION IS CARRIED OUT USING AN INFRARED
 

INVESTIGATION NAME- ULTRAVIOLET SPECTROSCOPY RADIOMETER AND AN INTERFEROMETER SPECTROMETER SIMILAR IN DESIGN
 
TO THE MARIRER-MARS-1 IRIS' COMBINED INTO A SINGLE INSTRUMENT.
 

HSSDC ID- 77-076A-04 INVESTIGATIVE PROGRAM THE INVESTIGATION STUDIES BOTH GLOBAL AND LOCAL ENERGY BALANCE.
 
CODE SL/C-P USING INFRARED SPECTRAL MEASUREMENTS IN CONJUNCTION WITH 

BROAD-BAND MEASUREMENTS Of REFLECTED SOLAR ENERGY. ATMOSPHERIC 
INVESTIGATION DISCIPLINE(S) COMPOSITION IS ALSO INVESTIGATED, INCLUDING DETERMINATION OF 
PLANETARY ATMOSPHERES 	 THE 42/HE RATIO. AND THE ABUNDANCE OF CHI AND NH. VERTICAL
 

TEMPERATURE PROFILES ARE OBTAINED ON THE PLANETS AND SATELLITES
 
PERSONNEL WITH ATMOSPHERES. STUDIES OF THE COMPOSITION, THERMAL 

PI - A.L. BROADFOOT KITT PEAK NATL ORS PROPERTIES. AND SIZE 0 PARTICLES IN SATURN'S RINGS ARE 
01 - A. DALGARNO HARVARD U CONDUCTED. THE INTERFEROMETER HAS A SPECTRAL RANGE OF 200 TO 
01 - J.C. MCCONNELL HARVARD U 4D00 1/CM. WHILE THE RADIOMETER RANGE COVERS 5000 TO 33,000 
01 - R.P. GOODY HARVARD U 1/CM. THE INSTRUMENT USES A SINGLE PRIMARY MIRROR 5I CM IN 
0i - T.D. DONAHUE U OF MICHIGAN DIAM. WITH A FIELD OF VIEW OF 0.25 DEG. 
01 - N.E. MCELROY HARVARD U 
01 - N.J.S.EELTON KITT PEAK HATL OBS ------- VOYAGER 2, KRIMIGIS----------
01 - D.F. STROBEL KITT PEAK NAIL OS 
01 - H.0. OOS JOHNS HOPKINS U INVESTIGATION NAME- LOW-ENERGY CHARGED PARTICLE ANALYZER AND 
D - J.E. GLAMONT CDRS-SA TELESCOPE
 
01 - J.L. BERTAUX CNRS-SA
 

NSSbD ID- 77-076A-07 INVESTIGATIVE PROGRAM
 
BRIEF DESCRIPTION 


I 


CODE SLICO-OP
 
THE DV SPECTROMETER IS DESIGNED TO MEASURE ATMOSPHERIC
 

PROPERTIES AND MEASURES RADIATION IN THE WAVELENGTH RANGE FROM INVESTIGATION OISCIPLINES)
 
4.0 TO 1600 A. TWD MODES OF INSTRUMENT OPERATION ARE PLANNED. COSMIC RAYS
 
AIRGLO AND OCCULTATION. IN THE AIRGLOW MODE THE ATMOSPHERIC MAGNETOSPHERIC PHYSICS
 
RADIATION WILL 0E MEASURED THIS RADIATION IS PREDOMINANTLY PARTICLES AND FIELDS
 
RESONANCE SCATTERED SOLAR RADIATION. WHERE THE SCATTERING WILL
 

BE BY THE MOLECULAR OR ATOMIC ATMOSPHERIC CONSTITUENTS SUCH AS. PERSONNEL 
FOR EXAMPLE, HYDROGEN (1216 A) OR HELIUM (584 A). IN THE PI - S.M. KRIMIGIS APPLIED PHYSICS LAE 
OCCULTATION MODE SUNLIGHT NILL BE REFLECTED INTO THE 01 - C.O. BOSTROM 	 APPLIED PHYSICS LAB 
SPECTROMETER, AND THE SOLAR SPECTRUM WILL BE RECORDED. AS THE 01 - T.P. ARMSTRONG U OF KANSAS 
ATMOSPHERE MOVES BETWEEN TUE SPACECRAFT AND THE SUN. THE 01 - W.I. AXFORO MPI-AERONOMY 
ABSORPTION CHARACTERISTICS OF THE ATMOSPHERE ILL BE OBTAINED OR - G. GLOECKLER U OF MARYLAND 
OVER THE MEASURED WAVELENGTH REGION. THE ABSORPTION SPECTRUM 01 - L.J. LANZEROTTI BELL TELEPHONE LAO 
WILL RE USED TO IDENTIFY THE ABSORBER AS WELL AS TO MEASURE ITS 01 - C.Y. FAN U OF ARIZONA 
BUNDANCE IN THE LINE OF SIGHT TO THE SUN. IN ADDITION, THE 
ATMOSPHERE'S THERMAL STRUCTURE CAN BE INFERRED. BRIEF DESCRIPTION 

THE OBJECTIVE OF THIS EXPERIMENT IS TO STUDY THE 
VOYAGER-------2. ESHLEMAN ------------- MAGNETOSPHERES OF JUPITER AND SAYURN USING A LOW-ENERGY 

MAGNETOSPHERIC PARTICLE ANALYZER, THIS DETECTOR MAKES 
INVESTIGATION NAME- RADIO SCIENCE TEAM MEASUREMENTS IN (1) THE DISTANT MAGNETOSPHERE AND BOW SHOCK OF 

JUPITER. (M) THE POSSIBLE MAGNETOSPHERE OF SATURN, AND (3) TH 
NSSDE ID- 77-076A-02 INVESTIGATIVE PROGRAM TRAPPED RADIATION BELTS THE VICINITY OF
iN JUPITER.
 

CODE SL ADDITIONALLY, THIS DETECTOR IS ABLE TO STUDY LOW-ENERGY
 
PARTICLES EN THE INTERPLANETARY MEDIUM. THE ENERGY RANGE OF
 

INVESTIGATION DISCIPLINE(S) THIS DETECTOR IS 10 KEV TO 1.1 MEV FOR ELECTRONS AND 10 KEV TO
 
ATMOSPHERIC PHYSICS 150 REV FOR IONS. DURING THE INTERPLANETARY CRUISE PERIOD,
 
CELESTIAL MECHANICS PROTONS. ALPHA PARTICLES AND HEAVIER NUCLEI (Z FROM 3 TO 26)
 
IONOSPHERES AND RADIO PHYSICS ARE SEPARATELY IDENTIFIED AND THEIR ENERGY MEASURED IN THE
 

RANGE FROM 0.05 TO 30 MEV, USING A LOU-ENERGY PARTICLE 
PERSONNEL TELESCOPE. 

TL - V.N. ESHLEMAN STANFORD U 
TM - G. FJELDOO NASA-JPL ------- VOYAGER 2, LILLIE --------------------------------------

TM - G.S. LEVY NASA-JPL
 
TM - T.A. CROFT SRI INTERHATIONAL INVESTIGATION NAME- MULTIFILTER PROTOPOLARIMETER,
 
TM - G.L. TYLER STANFORD U 2200-7300 A
 
TM - J.D. ANDERSON NASA-JPL
 

NSSbC ID- 77-076Ak- INVESTIGATIVE PROGRAM
 
ERIEF DESCRIPTION 
 CODE SL
 

THE RADIO SCIENCE TEAM USES THE TtLECOMUNICATIOS SYSTEMS
 
OF THE VOYAGER SPACECRAFT TO PERFORM THEIR STUDIES. THE SYSTEM INVESTIGATION DISCIPLINE($)
 
15 A COHERENT S- AND X-BAND DOWNLIHK AND S-BAND UPLINK. THE INTERPLANETARY DUST
 
SCIENCE OBJECTIVES OF THE RADIO SCIENCE INVESTIGATION ARE -- ZODIACAL LIGHT
 
(1) DETERMINE THE PHYSICAL PROPERTIES OF PLANETARY AND PLANETARY ATMOSPHERES 
SATELLITE IONOSPHERES AND ATMOSPHERES BY EXAMINING THE 
PROPAGATION EFFECTS ON A DUAL-FREOENCY RADIO SIGNAL DURING PERSO5NEL 
IMMERSION OF SPACECRAFT OCCULTATION BY THE SUBJECT BODY (Z) PI - C.F. LILLIE U OF COLORADO 
DETERMINE PLANETARY AND SATELLITE MASSES, GRAVITY FIELDS AND OR - C-.. HORD U Of COLORADO 
DENSITIES BY PRECISE TRACKING OF A DUAL-FREQUENCY RADIO SIGNAL ' 1 - K. PANG U OF COLORADO 
FROM THE SPACECRAFT DURING THE ENCOUNTER PERIOD. AND (3) 01 - J.E. NANSEN NASA-DISS
 
DETERMINE THE AMOUNT AND SIZE DISTRIgUTIONS OF MATERIAL IN 01 - D.L. COrFEIN NASA-GISS
 
SATURN'S RINUS AND THE RING DIMENSIONS BY EXAMINING TRE
 
PROPAGATION EFFECTS ON A DUAL-FREQUENCY RADIO SIGNAL THAT BRIEF DESCRIPTIO
 
PASSES THROUGH EACH RING IN SUCCESSION AND THROUGH THE GAP THIS EXPERIMENT CONSISTS Of AN B-IN. F/1.1 TELESCOPE.
 
BETWEEN THE C RING AND SATURN'S SURFACE- THAT SENDS ITS OBSERVATIONS THROUGH A POLARIZER AND A FILTER
 

FOR ONE OF EIGHT BANDS IN THE 2200- TO 7300-A SPECTRAL REGION, 
VOYAGER-------2, HANEL--------------- THEN ON TO A PHOTOMULTIPLER TUBE. BY STUDY OF THESE EMISSION 

INTENSITY DATA, INFORMATION ON SURFACE TEXTURE AND COMPOSITION 
INVESTIGATION NAME- INFRARED SPECTROSCOPY AND RADIOMETRY OF BOTH PLANETS (JUPITER AND SATURN) CAN BE ONTAINED ALONG
 

WITH INFORMATION OF SIZE DISTRIBUTION AND COMPOSITION OF
 
NSSDC ID- 77-076A-03 INVESTIGATIVE PROGRAM SATURN'S RINGS INFORMATION ON ATMOSPHERIC
AND SCATTERING
 

CODE SL PROPERTIES AND DENSITY FOR B0TH PLANETS. MOLECULAR SCALE
 
HEIGHTS FOR BOTH PLANETS CAN ALSO BE DETERMINED FROM THESE
 

INVESTIGATION DISCIPLINECS) DATA.
 
PLANETARY ATMOSPHERES
 

121
 

ORIGINAL PAGE IS
 
OF POOR QUALITY
 



------- VOYAGER 2 EE-E-


INVESTIGATION MAHE- TRIAXIAL FLUXGATE MAGNITOMETERS 


SSDC 1D- 77-076A-05 INVESTIGATIVE PROGRAM 
CODE SLICO-OP 

INVESTIGATION DISCIPLINE(S) 

PLANETARY MAGNETIC FIELD 

PARTICLES AND FIELDS 
INTERPLANETARY MAGNETIC FIELDS 

PERSONNEL 
P1 - H.F. NESS NASA=GSFC 

01 - R.-. LEPPING NASA-GSFC 
01 - P.M. NEUBAUER BRAUNSCHWEIG TECH U 
02 - K.W. BEHANNON NASA-GSFC 
0 - L.F. IURLAGA NASA-GSFC 
02 - M.N. ACUNA NASA-GSFC 

BRIEF DESCRIPTION 
THIS EXPERIMENT IS DESIGNED TO INVESTIGATE THE MAGNETIC 

FIELDS OF JUPITER AND SATURN, THE SOLAR WIND INTERACTION WITH 

THE MAGNETOSPHERES OF THESE PLANETS, AND IRE INTERPLANETARY
 
MAGNETIC FIELD TO THE EXTENT OF THE SOLAR WIND BOUNDARY WITH 

THE INTERSTELLAR MAGNETIC FIELDt AND BEYOND. IF CROSSED. THE 


INVESTIGATION IS CARRIED OUT USING TWO HIGH-FIELD AND TWO
 
LOW-FIELD TRIAXIAL FLUXGATE MAGNETOMETESS. DATA ACCURACY OF 

THE INTERPLANETARY FIELDS IS PLUS OR MINUS 0.1 GAMMA. AND THE 

RANGE OF MEASUREMENTS IS FROM 0.01 GABHA TO 20 GAUSS. 


----- VOYAGER 2, SCARF ---------------------------------------

INVESTIGATION NAME- PLASMA WAVE 


NSSDC ID- 77-076A-13 INVESTIGATIVE PROGRAM 

CODE SL 


INVESTIGATION DISCIPLINE(S) 


PLANETARY IONOSPHERES
 
PARTICLES AND FIELDS 

MAGNETOSPHERIC PHYSICS 


PERSONNEL 


PI - F.L. SCARF TRW SYSTEMS GROUP 

01 - D.A. GURNETT U OF IOWA 


BRIEF 	DESCRIPTION 

THIS INVESTIGATION PROVIDES CONTINUOUS. 


SHEATH-INDEPENDENT MEASUREMENTS OF THE ELECTRON DENSITY 


PROFILES AT JUPITER AND SATURN. IT ALSO GIVES BASIC 

INFORMATION ON LOCAL WAVE-PARTICLE INTERACTIONS REQUIRED TO 

CARRY OUT COMPARATIVE STUDIES OF THE PHYSICS OF THE JUPITER AND 

SATURN MAGNETOSPHERES. THE INSTRUMENTATION CONSISTS OF A 

16-CHANNEL STEP FREQUENCY RECEIVER AND A LOW-FREQUENCY WAVEFORM 

RECEIVER WITH ASSOCIATED ELECTRONICS. THE FREQUENCY RANGE FOR 

THIS INSTRUMENT IS FROM 10 HZ TO 56 3HZ. THIS INSTRUMENT 


SHARES THE 1D-n ANTENNAS DEVELOPED FOR THE PLANETARY RADIO 

ASTRONOMY INVESTIGATION.
 

----- VOYAGER 2, SMITH.....-.....----- ...........-.........
 

INVESTIGATION NAME-	 TV IMAGING
 

NSSDC 2D- 77-?6A-01 INVESTIGATIVE PROGRAM 

CODE SL
 

INVESTIATION DISCIPLINECS) 

METEOROLOGY 


PLANETARY ATMOSPHERES
 
PLANETOLOGY 


PERSONNEL 
p - O.A. SMITH U OF ARIZONA 
01 - G.A. BRIGGS NASA-JPL 
01 - A.F. COOK SMITHSONIAN INST 
01 - G.E. DANIELSON NASA-JPL 
01 - M.E. DAVIES 	 RAND CORP 
01 - G.E. HUNT 	 METEOROLOGICAL OFFICE 
01 - T. OWEN 	 STATE U OF NEW YORK 

0 - C. SAGAN CORNELL U 
01 - L.A. SODERBLOM US GEOLOGICAL SURVEY 
01 - V.E. SUOMI U OF RISCONSIN 

BRIEF 	DESCRIPTION 

THE TV PHOTOGRAPHIC EXPERIMENT USES A TWO-CAMERA SYSTEM, 


/BASED ON THE MARINER 10 TV SYSTE. THIS SYSTEM INCLUDES ONE 

NARROW-ANGLE. LONG FOCAL LENGTH CAMERA AND ONE WIDE-ANGLE, 

SHORT FOCAL LENGTH CAMERA. THE MAXIMUM RESOLUTION ACHIEVABLE 

DEPENDS GREATLY ON THE ACTUAL TRAJECTORY ON THIS 

MULTI-ENCOUNTER MISSION, BUT VILL BE AS HIGH AS 0.5 TO 1.0 KM 

ON THE CLOSEST APPROACHES TO SOME OBJECTS. AT JUPITER AND
 
SATURN, THE RESOLUTION IS EXPECTED TO BE 20 KM AND 5 AN.
 
RESPECTIVELY. THE O8JECTIVES OF THE EXPERIMENT ARE TO
 
PHOTOGRAPH GLOBAL MOTIONS AND CLOUD DISTRIBUTIONS ON JUPITER
 
AND SATURN. GROSS DYNAMICAL PROPERTIES. ZONAL ROTATION.
 

ORIENTATION OF SPIN AXIS, ZONAL SHEAR, VERTICAL SHEAR, FLOW
 
INSTABILITIES. SPOTS. AND SPECTRUM OF SCALE OF ATMOSPHERIC
 
MOTIONS IN TINE AND SPACE. ADDITIONAL OBJECTIVES INCLUDE THE
 
STUDY OF THE MODE OF RELEASE OF INTERNAL ENERGY FLUX (SEARCH
 
FOR CONVECTION CELLS AND ROLLS). STUDY OF GROWTH. DISSIPATION.
 
MORPHOLOGY. AND VERTICAL STRUCTURE OF CLOUD COMPLEXES. GROSS
 
OPTICAL PROPERTIES. GLOBAL AND LOCALIZED SCATTERING FUNCTION IN
 
THE VISABLE SPECTRUM. POLARIMETRY, NATURE OF CHRODOPHORES.
 

THEIR STRUCTURE AND DEVELOPMENT, HIGH RESOLUTION OF THE GREAT

RED SPOT. THE OBJECTIVES OF THE SATELLITE ENCOUNTERSINCLUDE 
-- (I) GROSS CHARACTERISTICS -- SIZE, SHAPE. ROTATION, SPIN 
AXIS. CARTOGRAPHY, IMPROVED EPHEMERIDES AND MASSES. (2) GCOLOgy 

-- MAJOR PUYSIOGRAPHIC PROVINCES, IMPACT AND VOLCANIC FEATURES.
 
LINEAMENTS, POLAR CAPS. EROSION PROCESSES, AND LODW AMD
 
HIGH-DENSITY SATELLITE COMPARATIVE STUDIES, DETECTION OF
 
ATMOSPHERES. FROSTS, AND LIMB STRATIFICATION OF AEROSOLS. (3)
 

SURFACE PROPERTIES - COLORIMETkY. SCATTERING FUNCTION. NATURE 

Of BRIGHTNESS VARIATION. AND SEARCH FOR NEW SATELLITES.
 
STUDIES OF SATURN'S RINGS ARE TO BE CARRIED OUT. OBJECTIVES
 

INCLUDE -- (1) RESOLUTION OF INDIVIDUAL RING COMPONENTS OF
 
CLUMPS OF MATERIAL, (2) VERTICAL AND RADIAL DISTRIBUTION OF
 
MATERIAL OF VERY HIGH RESOLUTION, (3) SCATTERING FUNCTION, (4)
 

COARSE POLARIMETRY. (5) OCCULATION - OPTICAL DEPTH, AND (6)
 
DISTINGUISHING DIFFERENT TYPES OF MATERIAL IN THE RINGS. OTHER
 
OBJECTIVES ARE TO SEARCH FOR HEW COMETS. ASTEROIDS. AND TARGETS
 
OF OPPORTUNITY.
 

------- VOYAGER 2, VOGT
 

INVESTIGATION NAME-	 HIGH- AND MODERATELY LOW-ENERGY
 
COSMIC-RAY TELESCOPE
 

NSSDC ID- 77-076A-03 INVESTIGATIVE PROGRAM
 
CODE SL
 

INVESTIGATION DISCIPLINE(S)
 
COSMIC RAYS
 
MAGNETOSPHERIC PHYSICS
 

PERSONNEL 
PI - R.E. VOGT CALIF INST OF TECH 

01 - J.R. JOKIPII U OF ARIZONA
 
01 - E.C. STONE CALIF INST OF TECH
 

01 - F.B. MCDONALD NASA-GSFC 
01 - O.J. TEEGARDEN NASACGSFC 
01 - J.H. TRAINOR NASAGSFC 
01 - .. R. WEBBER U OF MEW HAMPSHIRE 

BRIEF DESCRIPTION
 
THIS INVESTIGATION STUDIES THE ORIGIN AND ACCELERATION
 

PROCESS, LIFE HISTORY. AND DYNAMIC CONTRIBUTION OF INTERSTELLAR
 

COSMIC RAYS. THE NUCLEOSYNTHESIS OF ELEMENTS IN COSMIC-RAY
 
SOURCES, THE BEHAVIOR OF COSMIC RAYS IN THE INTERPLANETARY
 
MEDIUM. AND THE TRAPPED PLANETARY ENERGETIC PARTICLE
 
ENVIRONMENT. THE INSTRUMENTATION INCLUDES A HIGH-ENERGY
 
TELESCOPE SYSTEM (HETS) AND A LOW-ENERGY TELESCOPE SYSTEM
 
(LETS). THE HETS COVERS AN ENERGY RANGE BETWEEN 6 AND 500
 
MEVIUCLEON FOR NUCLEI RANGING IN ATOMIC NUMBERS FROM I THROUGH
 

30. IN ADDITION ELECTRONS E THE ENERGY RANGE BETWEEN 3 AND
 
100 MEVINUCLEON ARE MEASURED BY THIS TELESCOPE AND AN ELECTRON
 
TELESCOPE (TET). THE LETS MEASURES THE ENERGY AND DETERMINES
 
THE IDENTITY OF NUCLEI FOR ENERGIES BETWEEN .15 AND 30
 
MEVNUCLEON AND ATOMIC NUMBERS FROM I TO 3C. THE INSTRUMENTS
 
ALSO MEASURE THE ANISOTIOPIES OF ELECTRONS AND NUCLEI. 1
 
ADDITION, ELECTRONS IN THE ENERGY RANGE BETWEEN 3 AND 100
 
MEV/NUCLEON ARE MEASURED BY AN ELECTRON TELESCOPE CTET).
 

------- VOYAGER 2. NARWICK-------------------------------------

INVESTIGATION NAME- PLANETARY RADIO ASTRONOMY
 

NSSDC 1O- 77-076A-10 ZNVESTIGATIVE PROGRAM
 
CODE SL/CO-OP
 

INVESTIGATION DISCIPLINE(S)
 
MAGNETOSPHERIC PHYSICS
 
SPACE 	PLASMAS
 

PERSONNEL
 

P - 2.W. WARWICK U OF COLORADO 
01 - N.E. BROWN. JR- NASA-JPL 
01 - S. GULKIS NASA-JPL 
01 - C.C. HARVEY PARIS OBSERVATORY 
al - Y. LEBLANC PARIS OBSERVATORY 
01 - D. STAELIN MASS INST OF TECH 
OI - A. BOISCHOT PARIS OBSERVATORY 
01 - T.D. CARR U OF FLORIDA 
01 - F.T. HADDOCK U OF MICHIGAN 
01 - JK. ALEXANDER, JR. NASA-GSFC 
01 - R. PHILLIPS NASA-JPL 

BRIEF 	DESCRIPTION
 
THIS EXPERIMENT CONSISTS OF A SWEEP-FREQUENCY RADIO
 

RECEIVER OPERATING IN BOTH POLARIZATION STATES, BETWEEN ?C KNZ
 

AND 40.5 MHZ. THE SIGNAL IS RECEIVED BY A PAIR OF ORTHOGONAL
 
10-M MONOPOLE ANTENNAS. THE PHYSICS OF MAGNETOSPHERIC PLASMA
 
RESONANCES AND NONTHERNAL RADIO EMISSIONS FROM THESE PLANETARY
 
REGIONS IS STUDIED BY INVESTIGATION OF THE RADIO EMISSION
 
SIGNALS FROM JUPITER AND SATURN OVER THIS RANGE OF FREQUENGIES.
 

1?2
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3. DESCRIPTIONS OF PLANNED SPACECRAFT AND EXPERIMENTS
 

This section contains descriptions of spacecraft and experiments
 
pertinent to this report that were planned as of June 30, 1978, had pro
gressed beyond the experiment or investigation stage, and for which NSSDC
 
-has at least inimal documentation. A few changes subsequent to this
 
date may appear, depending on time availability. The descriptions are
 
sorted first by spacecraft common name. Within each spacecraft listing,
 
experiments are ordered by the principal investigator's or team leader's
 
last name. If the common name, as used by NSSDC, is not known, it can
 
be found by referring to an alternate name found in the Index of Active
 
and Planned-Spacecraft and Experiments (Section 4).
 

Bach spacecraft or experiment entry in this section is composed of
 
two parts -- a heading and'a brief description. The headings list char
acteristics of satellites and experiments. Definitions of many of the
 
terms used in this section are included in Appendix C.
 

3.1 Contents of Spacecraft Entries
 

The heading for each spacecraft description in this section includes
 
a set of planned orbit parameters. These parameters consist of orbit type,
 
orbit period, apoapsis, periapsis, and inclination for the spacecraft.
 
No orbit parameters are listed for lander, flyby, and probe missions.
 
In addition, the heading contains the spacecraft weight, launch date,,
 
launch site, launch vehicle, spacecraft common and alternate names, NSSDC
 
ID code, sponsoring country and agency, and spacecraft personnel -- pro
ject manager (PM), project scientist (PS), program manager (MG), program
 
scientist (SC), mission manager (MM), and mission scientist (MS). The
 
spacecraft brief description is immediately below each heading. This
 
terminology is standard for NASA missions; the equivalent functions for
 
the missions of other countries and/or agencies have been given the same
 
position names.
 

3.2 Contents of Experiment Entries
 

Each experiment entry heading includes the experiment name, the
 
NSSDC ID code, the investigative program, the investigation discipline,
 
and the name and affiliation or location of the principal investigator
 
(PI) or team leader (TL) for the experiment as well as other investiga
tors (01) or team members (TM) associated with the experiment. The ex
periment brief description is immediately below each heading.
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The investigative program may include one of the following NASA
 
Headquarters division codes*:
 

CODE EB (Environmental Observations Division)
 
CODE EC (Communications Division)
 
CODE EM (Space Processing Division)
 
CODE ER (Resource Observations Division)
 
CODE RS (Space Systems Division)
 
CODE SB (Life Sciences Division)
 
CODE SC (Astrophysics Division)
 
CODE SL (Planetary Division)
 
CODE ST (Solar Terrestrial Division)
 

3.3 Planned Spacecraft and Experiment Descriptions
 

A spacecraft is included in the planned section of this report if
 
it is an approved mission or a proposed mission where the experiments or
 
investigations have already been selected.
 

*The addition of /CO-OP to any code indicates a cooperative effort be
tween NASA and a second party.
 

126
 



......... * ASTR5-A*-* ... ...... PERSONNEL 

Pi - M. MATSUOKA U OF TOKYO 
01 - K. KOYAMA U OF TOKYO 

SPACECRAFT COMMON NAME- ASTRO-A 01 - H. INOUE U OF TOKYO 

ALTERNATE NAMES- ASTRONOMICAL SATELLITE-A 
BRIEF DESCRIPTION 

DSSDC 3D- ASTRO-A THIS EXPERIMENT USES X-RAY MONITORS TO RECORD TIME 

PROFILES AND SPECTRUM OF SOLAR X-RAY FLARES IN THE ENERGY RANGE 
LAUNCH DATE- O i/00/81 WEIGHT- ISO. KG OF 2-60 KEY. 
LAUNCH SITE- KAGOSHIMA, JAPAN 
LAUNCH VEHICLE- M-3S ------- ASTRO-A. N SHI .......... ................. ...........
 

SPONSORING COUNTRYIAGENCY INVEIIGATION NAME- SOLAR FLARE X-RAY BRAGG SPECTROSCOPY IN
 

JAPAN ISAS 1.5-2.0 A RANGE
 

PLANNED ORBIT PARAMETERS NSSDC lb- ASTRO-A-CZ INVESTIGAIIVE PROGRAM
 
ORBIT TYPE- GEOCENTRIC SCIENTIFIC SATELLITE
 

ORBIT PERIOD- 94.2 MI. INCLINATION- 31. DEG
 
PERIAPSIS- 350. KM ALT APGAPSIS- 600. KM ALT INVESTIGATION DISCIPLINE<S)
 

SOLAR PHYSICS
 

PERSONAEL 
PH - Y. TANAKA U Of TOKYO PERSONNEL 

PS - 2. SUESOTO U OF TOKYO P - K. NISHI U OF TOKYO 
01 - F. MORIYAMA U OF TOKYO
 

GRIEF DESCRIPTION 01 - K. TANAKA U OF TOKYO
 

THE MAIN OBJECTIVE OF THE ASTRO-A MISSION IS THE DETAILED
 
STUDY Of SOLAR FLARES DURING THE NEXT SOLAR MAXIMUM PERIOD. BRIEF DESCRIPTION
 
PRINEPAPL INVESTIGATIONS ARE: (E) IMAGING OF SOLAR FLARE X-RAYS THIS EXPERIMENT USES A BRAGG SPECTROMETER TO STUDY THE 

IN THE RANGE 10160 KEV BY MEANS OF ROTATING MODULATION SPECTROSCOPY OF X-RAY EMISSION LINES FROM HIGHLY IONIZED IRON 

COLLIMATORS. AND (2) SPECTROSCOPY OF X-RAY EMISSION LINES FROM IN SOLAR FLARES- THE SPECTRUM COVERED IS IN THE RANGE OF 

HIGHLY IONIZED IRON IN SOLAR FLARES IN THE RANGE 1.5-2.0 A BY 1.5-2.0 A. WAVE LENGTH SCANNING IS ACHIEVED BY SPACECRAFT 

MEANS OF A BRAGG SPECTROMETER. WAVE LENGTH SCANNING IS ROTATION WITH THE SPIN-AXIS OFFSET SLIGHTLY FROM THE SUN. THE 

ACHIEVED BY THE SPACECRAFT REVOLUTION WITH AN OFFSET POINTING TIME RESOLUTION IS 6 S. 

OF THE SPIN. AXIS WITH RESPECT TO THE SUN. INVESTIGATIONS (1) 
AND (2) EACH HAVE A TIME RESOLUTION OF 6 S. IN ADDITION, THE ---- &STRO-A. TAKAKURA -------------------------------

FOLLOWING INVESTIGATIONS ARE IlCLUDED: THREE SOLAR FLARE X-RAY 
MONITORS THAT RECORD THE TIME PROFILE AND SPECTRUM OF THE X-RAY INVESTIGATION NAME- SOLAR FLARE X-RAYS IN RANGE OF 10-60 KEV 

FLARES I THE RANGE 2-60 KRN, A SOLAR FLARE GAMMA-RAY DETECTOR USING ROTATING COLLIMATOR IMAGING 
FOR THE RANGE O.-7 MEV A PARTICAL DETECTOR THAT MONITORS 

ELECTRON FLUX ABOVE 100 KEV. AND PLASMA PROBES FOR THE NSSDC ID- ASTRO-A-O1 INVESTIGATIVE PROGRAM
 
EASUREENT OF ELECTRON DENSITY AND TEMPERATURE. SCIENTIFIC SATELLITE
 

ASTRO-A.-...... HIRAO- - --- --------- -- INVESTIGATION DISCIPLINE(S) 

SOLAR PHYSICS 

INVESTIGATION NAME- ELECTRON DENSITY AND TEMPERATURE PLASMA
 
PRIMES PERSONNEL
 

PC - T. TAKAKURA U OF TOKYO
 

NSSOC 1D- ASTRO-A-O5 INVESTIGATIVE PROGRAM OD - S. MIYAMOTO OSAKA CITY U
 

SCIENTIFIC SATELLITE 01 - Y. OGAWARA U OF TOKYO 
01 - K. OKI U OF TOKYO 

INVESTIGATION DISCIPLINE(S) 0I - T. MURAKAMI U OF TOKYO 

IONOSPHERES AND RADIO PHYSICS 
SPACE PLASMAS BRIEF DESCRIPTION 

THIS EXPERIMENT USES ROTATING EODULATION COLLIMATORS TO 
PERSONNEL IMAGE SOLAR FLARE X-RAYS IN THE ENERGY RANGE OF 10 TO 6Z KEV. 

PI - K. HIRAO U OF TOKYO THE TIME RESOLUTION IS 6 SEEC. 
P1 - H. OYA IT OF TONOK 

00 - K. OyAYA U OF TOKYO ....... ASTRO-A. TACE-UHI 
01 - T. TAKAHASHE U OF TOHOXU 

INVESTIGATION NAME- ELECTRON FLUX ABOVE 100 DEV PARTICLE 

GRIE DESCRIPTION DETECTOR MONITOR 

THIS EXPERIMENT USES PLASMA PROBES TO MEASURE ELECTRON
 
DENSITY AND ELELTRON TEMPERATURE DURING THE SOLAR MAXIRUM NISbC IF- ASTAO-A-OS EVESTIGATIVE PROGRAM
 

PERIOD. SCIENTIFIC SATELLITE
 

-ASTRO'A,KON --- ----- -------- -INVESTIGATION DISCIPLINE(S)
 
SOLAR PHYSICS
 

INVESTIGATION NAME- SOLAR FLARE GAMMA-RAY DETECTOR I 0.4-7 PARTICLES AND FIELDS
 

REV RANGE
 
I 
 PERSONNEL
 

NSSDC ID- ASIRO-A-t INVESTIGATIVE PROGRAM P - H. TAKECUHI INST PHYS . CHEM RES
 

SCIENTIFIC SATELLITE 01 - T. IAI INST PHYS + CKEM RES
 

INVESTIbATDON DISCIPLINE(S) BRIEF DESCRIPTION 

SOLAR PHYSICS THIS EXPERIMENT USES A PARTICLE DETECTOR TO MONITOR SOLAR 

ELECTRON FLUX ABOVE 100 KEV. 
PERSONNEL 

PI - I. KONDO U OF TOKYO f&*.**.**************4l*&* * CANE *********
 
pI m K. OKUDAIRA RIKKYO U
 
01 - Y. HIRASHIMA RIKKYO V
 
01 - M. YOSHINORI RIKKYO U SPACECRAFT COMMON NAME- CAMEO
 

ALTERNATE NAMES- CHEM ACT MALLS EJECT ORB
 
IRIEF DESCRIPTION
 

THIS EXPERIMENT MEASURES GAMMA RAYS FROM SOLAR FLARES IN USSDC 1D- CAMEO
 
THE ENERGY RANGE OF O.-47.0 MEV.
 

LAUNCH DATE- 09/18t78 WEIGHT- GO
 

-...... - LAUNCH SITE- VANDENBERG AIB. UNITED STATES
ASTRO-A. MATSUOKA ------------

LAUNCH VEHICLE- DELTA
 

INVESTIGATION NAME- TIME PROFILE AND SPECTRA OF X-RAY FLARES 
IN THE 2-60 KEV RANGE SPONSORING COUNTRYFAGENCY 

UNITED STATES NASA-OS 
NSSDC I- ASTRO-A-S3 INVESTIGATIVE PROGRAM 

SCIENTIFIC SATELLITE PLANNED ORBIT PARAMETERS 
ORBIT TYPE- GEOCENTRIC 

INVESTIGATION DISCIPLINE(S) OR6IT PERIOD- 104. FIN INCLINATION- S9. DEG 
SOLAR PHYSICS PERIAPSIS- 955. AM ALT APOAPSIS- 955. AM ALT 

ORIGIN AL 1E127 
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PERSONNEL 	 BRIEF OESCRIPTION
 
PH - J.P. EEPPNEFR 	 NASA-GSFC 


BRIEF 	DESCRIPTION 

THIS MISSION EMPLOYS THE SECOND STAGE OF THE DELTA LAUNCH 


VEHICLE FOR THE NIMBUS-G SPACECRAFT TO PROVIDE TELEMETRY 

COMMAND, DATA STORAGE, AOD HOUSE THE FOR BARIUM AND ONE 

LITEIUM RELEASE CANNISTERS. THE PRIMARY OBJECTIVE OF THE 

INVESTIGATION IS TO STUDY THE MAGNETOSPHERE-IONOSPHERE 

INTERACTIONS BY OBSERVING TIE DYNAMICS OF NEUTRAL AND ION
 
CLOUDS RELEASED AT ORBITAL VELOCITIES NEAR THE EARTH. 


CAMEO,-------HEPPNER -----------------------------------------

INVESTIGATION NAME- BA AND LI RELEASE MODULES 

NSSOC ID- CAMEO -01 INVESTIGATIVE PROGRAM
 

CODE ST 


INVESTIGATION DISCIPLINE(S) 


MAGNETOSPHERIC PHYSICS 


PERSORNNEL 
PI - J.P. HEPPNER 	 NASA-GSFC 


BRIEF 	DESCRIPTION
 
THIS 	 INVESTIGATION CONSISTS Of A SEQUENTIAL RELEASE Of 


FOUR BARIUM CANNISTERS AND A SINGLE LONG DURATION LITHIUM 
RELEASE FROM THE ORBITING SECOND STAGE OF THE NIBUS-G DELTA 
LAUNCH VEHICLE. THE BARIUM RELEASES OCCUR ALONG A GEOGRAPHIC 
LATITUDE-LOCAL TIME LINE OVER NORTHERN ALASKA (?5N-0232 TO 
6SN-0123), AND THE ISIS 2 SATELLITE PASSES THROUGH THIS REGION 
AT A HIGHER ALTITUDE. THE LITHIUM RELEASE LASTS FOR 5C S OVER 
NORTHERN SCANDINAVIA AND IS COORDINATED WITH THE ESA-GEOS 2 
SATELLITE. OBSERVATIONS OF THE NEUTRAL AND ION CLOUDS ARE 

OBSERVED OPTICALLY BY VARIOUS GROUND SITES.
 

......... **CIE* ********
 

SPACECRAFT COMMON NAME- CIE 


ALTERNATE NAMES- AMPTE/CHARGE COMP EXPL, CHARGE COMPOSITION EXPL 


NSSOC 	ID- CE 


LAUNCH DATE- L7/0C/8l WEIGHT- 55. KG 

LAUNCH SITE- SAN MARCO PLATFORM, OFF COAST Of KENYA
 
LAUNCH VEHICLE- SCOUT 


SPONSORING COUNTRY/AGENCY 

UNITED STATES NASA-OSS 


PLANNED ORBIT PARAMETERS 

ORBIT 	TYPE- GEOCENTRIC 

ORBIT 	PERIOD- 952.6 .I4 INCLINATION- 2. DEG 

PERIAPSIS- 200. KM ALT APOAPSIS- 5100C. KM ALT 

PERSONNEL 

AS - F.J. GAETANO 	 NASA HEADQUARTERS
 
SC - E.R. SCHMERLING -NASA HEADQUARTERS 

PM - G.W. OUSLEY 	 NASA-GSFC 

PS - H.H. ACUNA 	 NASA-GSFC 


BRIEF 	DESCRIPTION 

THE PURPOSES OF THIS MISSION WERE TO STUDY THE ACCESS OF 


SOLAR WIND IONS TO THE MAGNETOSPHERE AND THE 

CONVECTIVE-DIFFUSIVE TRANSPORT AND INERGIZATIO OF 

MAGNETOSPHERIC PARTICLES. TIE PROGRAM CONSISTED OF THIS 

SPACECRAFT AND THE IR SPACECRAFT USED TO RELEASE -THREE 

SEPARATE ION RELEASES, WHICH WERE DETECTED BY INSTRUMENTS ON
 
THE CCE. THE SPACECRAFT WAS PO4ERED BY 4 SOLAR CELL PANELS 

THAT PROVIDED 77 W AND HAD A BATTERY. THE SPACECRAFT WAS SPIN
 
STABILIZED AT 1' RPM WITH THE SPIN AXIS It THE ORBIT PLANE.
 
THE ATTITUDE SYSTEM CONSISTED OF A SUN SENSOR AND A S-ARI$ 

MAGNETOMETER. IHE THERMAL CONTROL JAS PASSIVE. THE TELEMETRY 

SYSTEM WAS A 1-W, S-BAND TRANSMITTER WITH 2 OPPOSITELY
 
POLARIZED ANTENNAS. THE VECTOR MAGNETOMETER WAS ALSO USED TO 

DETERMINE THE PITCH ANGLES OF THE PARTICLES MEASURED BY THE
 
THREE INSTRUMENTS, WHICH WERE PROVIDED BY THE INVESTIGATORS. 

THE SCIENTIFIC TEAM IS LISTED IN APPENDIX B, 


-C-----
ICE, CLOECKLER-------------

INVESTIGATION NAME- CHARGE-ENERGY-MASS SPECTROETER(CHEM) 


NSSDC ID- CCIE -03 INVESTIGATIVE PROGRAM 

CODE STICO-OP 


N 

INVESTCGATIO DISCIPLINE(S) 


SPACE PLASMAS
 
MAGNETOSPHERIC PHYSICS 

PARTICLES AND FIELDS 


PERSONNEL 

PC - G. GLOECKLER U OF MARYLAND 
01 - S.M. HOVESTADT MPI-EXTRATERR PhYS 
01 - G. PASCMHANN MPI-EXTRATERR PHYS 
01 - B. MILKEN 	 MPI-AERONOMY 
01 - W.I. AXFORD 	 Up-AERONOlY 

TIE INSTRUMENT CONSISTED OF AN ENTRANCE COLLIMATOR AND AN
 
ELECTROSTATIC ANALYZER SECTION, FOLLOWED By A TIME-OF-FLIGHT
 
AND TOTAL ENERGY MEASUREMENT. THE ENERGY RANGE COVERED WAS
 
FROM 2 TO 200 KEV/ WITH A GEOIETRIC FACTOR 0 2 X 1.E-03 SO
 
CMISR. ENERGY RESOLUTION RAS 5 PERCENT AND ALL CHARGE STATES
 
AND ISOTOPES OF H AND HE, LI WITH ITS CHARGE STAISS, AN MAJOR


D 

ELEMENIS AND CHARGE STATES UP TO AND INCLUbING F WERE
 
RESOLVED.
 

--..... CI 
E
, RCENTIRE ----------------------------------------

INVESTGATION NAME- MEDIUM ENERGY PARTICLE ANALYZEk (NEPA) 

NSSRC ID- CCE -02 INVESTIGATIVE PROGRAM 
CODE ST 

INVESTIGAIO. DISCIPLINE(S)
 
PARTICLES AID FIELDS
 
MAONETOSPHERIC PHYSICS
 

STACE 	PLASMAS
 

PERSONNEL
 
PI - R.W. MCENTIRE APPLIED PHYSICS LAO 
01 - S.M. KRIMIGIS APPLIED PHYSICS LAB 

BRIEF 	DESCRIPTION
 
THE INSTRUMENT CONSISTED OF A SOLI STATE DETECTOR
 

TELESCOPE WITH A THIN FRONT ELEMENT AND A 7.5 CN SEPARATION
 
BETWEEN THE FRONT AND REAR DETECTORS. PARTICLE DE/OX HAS
 
MEASURED IN THE FRONT DETECTOR, TIRE OF FLIGHT WAS MEASURED
 
BETWEEN THE TWO DETECTORS, AND RESIDUAL PARTICLE ENERGY PAS
 
IEASURED IN THE REAR DETECTOR. THE PARTICLE CHARGE RANGE WAS 
GREATER THAN OR 'EQUAL TO 3 AND THE ENERGY RANGE WAS GREATER 
THAN OR EQUAL TO 0.1 TO LESS THAN IC MEV[fUCLEON. 

------- CE, SHELLEY--------------------------


INVESTIGATION NAME- PLASMA COMPOSITION
 

ISSDC ID- CCE - I INVESTIGATIVE PROGRAM
 

CODE ST/CO-OP
 

INVESTIGATION DISCIPLINE(S)
 
SPACE PLASMAS
 

HAGNETOSPHERIC PHYSICS
 

PERSONNEL 
PC - -. 6. SHELLEY LOCKHEED PALO ALTO , 
01 - R.D. SHARP LOCKHEED PALO ALTO 
01 - G. HAERENDEL MPI-EXTRATERR PHYS 
01 - H.R. ROSENDAUER MPI-AERONOMY 
O - R.G. JOHNSON LOCKHEED PALO ALTO 
01 - P.X. EBERRARDT U OF BERE 
01 - N. BALSIGER U OF BERNE 
01 - J. GEISS U OF BERNE 
01 - D.T. YOUNG U OF BERNE
 
01 - A. GNIELKETTI U OF DERN
 

BRIEF 	DESCRIPTION
 
THE INSTRUMENT CONSISTED OF AN ENTRANCE COLLIMATOR AND
 

RETARDING POTENTIAL ANALYZER, A CUkVED-PLATE ELECTROSTATIC 
ENERGY, AND A CGMBINED ELECIRDSTATIC-HAGRIETIC MASS AND ANALYZER 
IN SERIES. TEE ENERGY RANGE COVERED WAS C TO 17 KEV/O WITH A 
GEOMETRIC FACTOR RANGING FROM 2 TO 5 X 11E-C2 SO CK/SR. AN 

ENERGY RESOLUTION OF 5 PERCENT, AND A MASSIG RESOLUTION OF 25 
PERCENT. THIS INSTRUMENT CLEANILY SEPARATED LI T AND EU -
TRACER IONS PRO. THE BACKGROUND. IT IS NEARLY IDENTICAL TO THE 
ONE FLOWN ON ISEE I BY THE SAME GROUP Oi INVESIIGATORS.
 

.... . .***************************k*
 

SPACECRAFT COMMON NAME- COBE
 
ALTERNATE NAMES- COSMIC BACKGROUND LXPL
 

HSSDC 	ID- CODE
 

LAUNCH DATE- 10100183 WEIGHT- 1200. KC
 
LAUNCH SITE- VANDENBERG AIE, UNITED STATES
 
LAUNCH VEHICLE- SHUTTLE
 

SPONSORING COUNTRY/AGENCY
 
UNITED STATES NASA-OSS
 

PLANNED ORBIT PARAMETERS 
ORBIT TYPE- GEOCENTRIC 
ORBIT PERIOD- 102. mIn INCLINATION- 99. DEG 
PERIAPSIS- 727F. KM ALT APOAPSIS- 727k. EM ALT 

PERSONNEL 
NG - F.O. MARTIN NASA hEADRUARIERS 
MG - L. DONDEY NASA HEADQUARTERS 
SC - N.I. BOGGESS NASA HEADQUARTERS 
P - G.W. LONGAHECKEI JASA-GSFC 
PS - J.C. MATHER NSA-.SFC 
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------- ---------------- 

------- ----------------- 

BRIEF DESCRIPTION SIGNIFICANTLY TO THE ABILITY TD DETECT SMALL DEVIATIONS FROM A
 
THE PURPOSE OF THE CORE MISSION IS TO TAKE PRECISE BLACKBODY SPECTRUM. THE INSTRUMENT DEIGHS 3C KG. USES le W,
 

MEASUREMENIS OF THE 	DIFFUSE RADIATION BETWEEN. NICROMETERS tWO 

13 mm OVER TIS WHOLE CELESTIAL SPHERE. THE FOLLOVING 
QUANTITIES ARE MEASURED; (1) THE SPECTRUM OF TIRE TEIREE-K 
RADIATION OVER THE RANGE V.33 TO 3.3 MR (2) THE ISOTROPHY OF 
THIS RADIATION FROM 3.3 TO 13 MM. AND (3) THE SPECTRUM AND0 

ANGULAR DISTRIBUTION FROM E TO 3-0 MICROMETERS. THE SPACECRAFT 
CONSISTS OF A 630-KG IOIFID AER BASE MODULE TO WHICH A LARGE 

500-KG CONICAL SUN SHADEIGROUD PLANE EXPERIMENT MODULE IS 
ATTACHED. THE EXPERIMENT MODULE CONTAINS A LIQUID HE DEWAR 
TILLED WITH ? KG OF 2 K SUPERFLUID. THE TWO MODULES ROTATE AT 
ONE RPM ABOUT THE ACIS OF CONICAL SYMMETRY, THE ORIENTATION Of 
THE SPIN AXIS IS MAINTAINED ANTI-EARTH AND AT 91 DEG T0 THE 
SUN/EARTH LINE. THE SPACECRAFT IS A 12-SIDkO POLYHEDRON THAT 
HAS SOLAR PANELS ON EACH SIDE TO SUPPLY AN ORIIT-AVERAGEO POWER 

OF 110 N. THE COMMUNICATIONS AND DATA HANDLING 'SYSTEM PROVIDES 

FOR CONTROL OF ALL SPACECRAFT AND EXPERIMENT FUNCTIONS. A NASA 


STANDARD TDRS' TRANSPONDER IS USED FOR COMMAND, TELEMETRY. AND 

TRACKING. TRANSMISSION OF DATA ES THROUGH A BOOM-MOUNTED 


S-BAAD PHASED-ARRAY ANTENNA DEPLOYED ALONG THE SPIN AXIS, 

EITHER IN REAL TIME OR FROM A BUbBLE mEMORY STORAGE SYSTEM. 

THE SPACECRAFT ALSO HOUSES A PROPULSION SYSTEM THAT BOOSTS IT
 
FROM ITS 300-KM ALTITUDE SHUTTLE PARKING ORBI1 TO THE 900-KM 

ALTITUDE OPERATIONAL .VALUE. AFTER COMPLETION OF THE 1-YR 

MISSION, THE PROPULSION SYSTEM WILL WE RE-ACTIVATED TO DECREASE 


THE ALTITUDE FOR A SHUTTLE RETRIEVAL. THE OPERATIONAL ORBIT IS 

A DAWN-DUSK SU-SYN'WRGNOUS ONE SO THAT THE SUN IS ALWAYS TO 


THE SIDE AND CAN BE SHIELDED FROM THE INSTRUMENTS. WITH THIS 

ORBIT AND THE SPIN AXIS ORIENTATION, THE INSTRUMENTS PERFORM A 

COMPLETE SCAN OF THE CELESTIAL SPHERE EVERY 6 MONTHS OR TWICE 

DURING THE 1-YR LIFETIME OF THE LIQUID HE- THE SPIN AND 

SYMMETRICAL CONFIGURATION ELIMINATE LOCAL THERMAL EFFECTS THAT 

COULD BIAS THE DATA. LOW CONDUCTANCE SUPPORTS AND MULTILAYERED 


INSULATION ARE USED TO DECOUPLE THE SPACECRAFT AND EXPERIMENT 

FODULES. 


CODE, HAUSER 


INVESTIGATION NAME- DIFFUSE INFRARED BACKGROUND EXPERIMENT 

CDINBE) 


NSSDC ID- CODE -02 INVESTIGATIVE PROGRAM 


CODE SC
 

INVESTIGATION DISCIPLINE(S) 

ASTRONOMY 


PERSONNEL 

PC - P.G. HAUSER 	 NA$A-GSFC 
01 - J.C. MATHER 	 NASA-GSFC 

01 - D.T. WILKINSON PRINCETON V 
01 - S. GULKIS 	 NASA-JPL 
01 - R. WEISS 	 MASS IST OF TECH 
DI G.F. SMOO1 	 LAWRENCE BERKELEY LAB 


BRIEF DESCRIPTION
 
THE DIFFUSE IR BACK6ROURD EXPERIMENT (DIRDE) CONSISTS OF 


A CRYOGENICALLY COOLED CTO Z K) SULTIBAND RADIOMETER USED TO 


INVESTIGATE DIFFUSE MID-INFRARED RADIATION FROM e 10 300 

VICROMETERS. THE INSTRUMENT MEASURES THE ABSOLUTE FLUX IN 6 


OCTAVE WAVELENGTH BANDS WITH A 1-DIG FIELD OF VIEW POINTED
 
ALONG THE SPIN AXIS. DETECTORS (PHOTOCONDUCTORS) AND FILTERS 

FOR THE 8-121 MICROMETER CHANNELS ARE OHE SAME AS FOR THE IRAS 


MISSION. COrPOSITE bOLOMETERS ARE USED FOR THE ADDITIONAL 

LONG-,AVELENGTH CHANNELS. SENSITIVITY OF THE DEVICE I5 3.E-16.
 
W/SO CM-SR-MICROMETER AT 300 KICROAETERS, RISING TO i.E-1W /SI 

CM-SR-MICROMETER AT 8 MICROMETERS. THE TELESCOPE IS 

WELL-RAFFLED TO 	 PREVENT STRAY LIGHT FROM ENTERING THE 

INSTRUMENT. 


COE, IATHER 

INVESTIGATION BlAME-	 FAR INFRARED ABSOLUTE SPECTRIPHOTBMEIER 
(FERAS) 

SSC 10- CORE -01 INVESTIGATIVE PROGRAM 


CODE SC
 

INVESTIGATION DISCIPLINE($) 

ASTRONOMY
 

PERSONNEL 

PI - J.C. MATHER 	 NASA-GSFC 
01 - R. WEISS 	 MASS INST OF TECH 
01 - 4.G. HAUSER 	 hASA-GSFC 
01 - D.T. WILKINSON PRINCETON U
 
01 - G.r. S.OOT 	 LAWRENCE BERKELEY LAB 
01 - S. GULKIS 	 hASA-JPL 

DRIEF DESCRIPTION
 
THE FAR IR ABSOLUTE SPECTROPHTOMETER (FIRAS) IS A 

CRYOGENICALLY COOLED POLARIZING MICHELSON IN RFEROMETEq USED 

AS A FOURIER TRANSFORM SPECTROMETER. THE INSTRUMENT POINTS 

ALONG THE-SPIN AXIS AND HAS A 7-DE0 FIELD Of VIEW. THIS DEVICE 

'EASURES THE SPECTRUM TO A PRECISION OF 1/1000 OF THE PEAK FLUX 

AT 1-D7 Mh FOR EACH ?-DEG FIELD OF VIEW ON THE SKY (OVER THE
 
RANGE 0.32 TO 3.3 MM)_ THE FIRAS USES A SPECIAL FLARED TRUMPET
 
HORN FLUX COLLECTOR HAVING VERT LOW SIDELOBE LEVELS. AN
 
EXTERNAL CALIBRATOR COVERING THE ENTIRE BEAM. AND REULIRE5
 
PRECISE TEMPERATURE REGULATION AND CALIBRATION. THE ENTIRE
 
DISTRURENT IS OPERATED AT A TEMPERATURE NEAR 3 K TO MATCH THE
 
BACKGROUND TEMPERATURE. THIS FEATURE PROVIDES IMMUNITY FROM
 
SYSTEMATIC ERRORS IN THE SPECTROMETER AND CONTRIBUTES
 

AND HAS A DATA RATE 	OF 280 DPS.
 

------- CODE, IlOT SELECTED YET .....................
 

INVESTIGATION IAME-	 DIFFERENTIAL MICROWAVE RADIOMETERS (DMR)
 

NSSIC ID- COBE -03 INVESTIGATIVE PROGRAM 

CODE SC 

INVESTIGATION DISCIPLINE(S) 
ASTRONOMY
 

PERSONNEL
 
P1 - NOT SELECTED YET 

01 - S. GULKIS 	 NASA-JPL 
01 - G.F. SMOOT 	 LAURENCE BERKELEY LAB 

01 - D.T. VILXINSON PRINCETON U 
01 - JE., ATHER 	 NASA-GSFC 

01 - M.G. HAUSER 	 HASA-GSFC 
01 - R. WEISS 	 MASS INST Of TECH 

BRIEF DESCRIPTION
 
THE DIFFERENTIAL MICROWAVE RADIOMETER (DR) INVESTIGATION
 

USES FOUR DIFFERENTIAL RADIOMETERS TO MAP THE SKY AT 23.5,
 

3.4. 53. AND 9C GHZ. THE RADIOMETERS ARE DISTRIBUTED AROUND
 
THE OUTER SURFACE OF THE CRYOSTAT. EACH RADIOMETER EMPLOYS A
 

PAIR OF HORN ANTENNAS VIEWING AT 30 DEG FROM THE SPIN AXIS Of
 
THE SPACECRAFT, MEASURING THE DIFFERENTIAL TEMPERATURE BETWEEN
 
POINTS IN THE SKY SEPARATED BY 60 DEG. AT EACH FREQUENCY THERE
 
ARE TWO CHANNELS FOR DUAL POLARIZATION MEASUREMENTS, FO
 
IMPROVED SENSITIVITY. AND FOR RELIABILITY. EACH RADIOMETER IS
 
A MICROWAVE RECEIVER, WHOSE INPUT IS SWITCHED RAPIDLY BETWEEN
 
THE TWO HORN ANTENNAS. OBTAINING THE DIFFERENCE IN BRIGHTNESS
 
OF TWO FIELDS Of VIEW 7 DEG IN DIAMETER LOCATED 60 DEG APART
 
AND 3D DIG FROM THE AXIS OF THE SPACECRAFT. HIGH SENSITIVITY
 
IS ACHIEVED BY TEMPERATURE STABILIZATION (AT 300 K). BY
 
SPACECRAFT SPIN. AND BY THE ABILITY TO INTEGRATE OVER THE
 
ENTIRE YEAR. SENSITIVITY TO LARGE-SCALE ANISOTROPIE$ IS ABOUT
 
.00003 A.
 

* *
 
.... CORSA-B***kkk*A.A6 &4k*fl**f
 

SPACECRAFT COMMON NAME- CORSA-e
 
ALTERNATE NAMES- COSMIC RADIATION SAT B
 

NSSDC ID- CORSA-R
 

LAUNCH DATE- O2/001 	9 WEIGHT- 100. KG 
LAUNCH SITE- KAGOSHIPA, JAPAN
 
LAUNCH VEHICLE- A-3C
 

SPONSORING COUNTRY/AGENCY
 
JAPAN ISAS
 

PLANNED ORBIT PARAMETERS
 
ORBIT TYpE- GEOCENTRIC 

ORBIT PERIOD- 105. MIN INCLINATION- 31. DEG I 
PERIAPSIS- 35C. KM ALT APOAPSS- 550. KM ALT 

PERSONNEL
 
PM - N. ODA U OF TOKYO
 

P$ - S. HAYAKAWA NAGOYA U
 

BRIEF DESCRIPTION
 
THE COSMIC RADIATION SATELLITE. EORSA-B. HAS THE SHAPE OF
 

AN OCTAGONAL RIGHT PRISM WITH A MAXIMUM WIDTH OF 8C CM AND A
 
HEIGHT OF 65 CH. THE SPACECRAFT IS SPIH-STABILIZEI WITH A SPIN
 
RATE OF 5 RPM. 	 THE SPIN AXIS IS MANEUVERED BY MEANS OF 
MAGNETIC TORQUING TOWARDS THE CELESTIAL OBJECTS TO BE OBSERVED. 
X-RAY DETECTORS LOOK PARALLEL AND PERPENDICULAR TO THE SPIN 
AXIS. OBSERVING X-RAY SOURCES OVER A WIDE ENERGY RANGE VITH 
SHORT TIME RESOLUTION. 

------- CORSA-B. MAKINO............
 

INVESTIGATION NAME-	 DIFFUSE SOFT X-RAYS AND SOFT X-RAY
 
SOURCES
 

NSSOC 1b- CORSA-B-02 INVESTIGATIVE PROGRAM
 
SCIENTIFIC SATELLITE
 

INVESTIGATION DISCIPLINE(S)
 
X-RAY ASTRONOMY
 

PERSONNEL
 
PI - F. MAKINO NAGOYA U
 
PI - YT TANAKA U OF TOKYO
 

BRIEF DESCRIPTION
 
THIS EXPERIMENT SURVEYS THE SKY AND MONITORS TRANSIENT
 

SOFT X-RAY SOURCES IN THE ENERGY RANGE 0.1 TO 2 KEV BY MEANS OF 

GAS-FLOW-TYPE PROPORTIOAL COUNTERS WITH THIN POLYPROPYLENE
 
WINDOWS.
 

ORIGINAL PAGE IS
 
OF POOR QUALITY
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------CORSA-0I NIyAMOTO 	 -

INVESTIGATION NAME-	 MONITOR OF X-RAY SOURCES
 

NSSDC ID- CORSA-B11 INVESTIGATIVE PROGRAM 

SCIENTIFIC SATELLITE 


INVESTIGATION DISCIPLINE(S) 

X-RAY ASTRONOMY 


PERSONNEL 


p1 - $. MIYAMOTO OSAKA CITY U 
Pi - Y. OGAWARA 	 U OF TOKYO 
AI - I. KONDO 	 U OF TOKYO 
PI - M. YOSHINORI ST PAUL U 

BRIEF DESCRIPTION 
THIS EXPERIMENT LOCATES AND MONITORS X-RAY BURST SOURCES 

OVER THE ENERGY RANGE I TO 10C FEV USING ROTATING MODULATION 
COLLIMATORS. 

...... *****DSp-F* .********** 


SPACECRAFT COMMON NAME- DMSP-F4 

ALTERNATE NAMES-


NSSDC 	ID- DMSP-F4 


LAUNCH DATE- WEIGHT- 450. KG 

LAUNCH SITE- VANDENBERG AFE, UNITED STATES 


LAUNCH VEHICLE- THOR 


SPONSORING COUNTRY/AGENCY 

UNITED STATES DOD-USAr
 

PERSONNEL
 
PM - W.D. MYER USAF-SAMSO 


BRIEF 	DESCRIPTION
 
DMSP-F4 IS ONE OF A SERIES OF METEOROLOGICAL SATELLITES 


DEVELOPED AND OPERATED BY THE AIR FORCE UNDER THE DEFENSE 


METEOROLOGICAL SATELLITE PROGRAM (ORSP). THIS PROGRAM.
 
PREVIOUSLY KNOWN AS DAPP (DATA ACQUISITION AND PROCESSING 

PROGRAM>, WAS CLASSIFIED UNTIL MARCH 1973. THE OBJECTIVES OF 

THIS PROGRAM ARE TO PROVIDE GLOBAL VISUAL AND INFRARED CLOUD
 
COVER DATA AND SPECIALIZED ENVIRONMENTAL DATA TO SUPPORT 

DEPARTMENT OF DEFENSE REQUIREMENTS. OPERATIONALLY, THE PROGRAM 

CONSISTS OF TWO SATELLITES IN 830-KM SUN-SYNCHRONOUS POLAR 

ORBIT$, 'WITH THE ASCENDING NODE OF ONE SATELLITE IN EARLY 

MORNING AND THE OTHER AT LOCAL NOON. THE 5.4-M LONG SPACECRAFT 


IS SEPARATED INTO FOUR SECTIONS -- (1) A PRECISION MOUNTING 

PLATFORM (PMP) FOR SENSORS AND EQUIPMENT REQUIRING PRECISE 

ALIGNMENT. (2) AN EQUIPMENT SUPPORT MODULE (ES) CONTAINING THE 

ELECTRONICS, REACTION WHEELS, AND SOME METEOROLOGICAL SENSORS,


T
 
(3) A REACTION CONTROL EQUIPMENT (RCE) SUPPORT STRUCTURE (THAT 
HAS THE THIRD-STAGE MOTOR. HYDRAZINE REACTION CONTROL SYSTEM) 
THAT SUPPORTS (4) A 100-SO-FT SOLAR CELL PANEL. THE SPACECRAFT 
STABILIZATION IS CONTROLLED BY A COMBINATION FLYWHEEL AND 
MAGNETIC CONTROL COIL SYSTEM SO SENSORS ARE MAINTAINED IN THE 
DESIRED 'EARTH-LOOKING' MODE. ONE FEATURE Is THE 
PRECISION-POINTING ACCURACY OF THE PRIMARY IMAGER TO OGl DEG 
PROVIDED BY A STAR SENSOR AND UPDATED EPHEMERIS NAVIGATION 
SYSTEM. THIS ALLOWS AUTOMATIC GEOGRAPHICAL MAPPING OF THE 
DIGITAL IMAGERY TO THE NEAREST PICTURE ELEMENT. THE 
OPERATIONAL LINE SCAN SYSTEM (OLS) BUILT BY WESTINGHOUSE, IN 
THE PRIMARY DATA ACQUISITION SYSTEM THAT PROVIDES REAL-TIKE OR 
STORED, MULTI-ORBIT, DAY-AND-NIGHT VISUAL AND INFRARED IMAGERY 
AT I3 NAUTICAL MILE RESOLUTION FOR ALL MAJOR LAND MASSES. 
1-112 NAUTICAL MILE RESOLUTION FOR COMPLETE GLOBAL COVERAGE. 
AND PROVIDES WITH THIS DATA CALIBRATION. TIMING. AND OTHER 
AUXILIARY SIGNALS TO THE SPACECRAFT FOR DIGITAL TRANSMISSION TO 
THE GROUND. A SUPPLEMENTARY SENSOR PACKAGE, THE SPECIAL SENSOR 
H (SSRI, A STEP-SCANNIDG RADIOMETER, IS THE IRFRARED 
TEMPERATURE-HUMIDITY-OZONE SOUNDER. THE DATA PROCESSING 
SYSTEM. WHICH INCLUDES THREE HIGH-DENSITY TAPE RECORDERS, IS 
CAPABLE OF STORING A TOTAL OF 400 MIN OF DATA. EACH ALLOWING 
FULL GLOBAL COVERAGE TWICE DAILY. EITHER RECORDED OR REAL-TIME 
DATA ARE TRANSMITTED TO GROUND-RECEIVING SITES B TWO REDUNDANT 


S-BAND TRANSMITTERS. RECORDED DATA ARE READ OUT TO TRACKING
 
SITES LOCATED AT FAIRCHILD AID. WA, AND LORING AF, ME. AND 

RELAYED BY SATEO TO AIR FORCE GLOBAL WEATHER CENTRAL. OFFUTT 

AFE, NE. REAL-TIME DATA ARE READ OUT AT MOBILE TACTICAL SITES 
LOCATED AROUND TIN WORLD. A MORE COMPLETE DESCRIPTION OF THE 
SATELLITE CAN BE FOUND IN THE REPORT, 'THE 
METEOROLOGICAL SATELLITE PROGRAM.' D. A. NICHOLS. 
ENGINEERING. 14. 4. JULY - AUGUST 1975. 

DEFENSE 
OPTICAL 

-------DMSP-F4, AFGWC ITAFF ----------------

INVESTIGATION NAME- OPERATIONAL LINESCAN SYSTEM COLS) 

NSSDC ID- DSP-F4-Il INVESTIGATIVE PROGRAM 
OPERATIONAL METEOROLOGICAL ITS 

INVESTIGATION DISCIPLINEIS) 


METEOROLOGY 


PERSONNEL
 
PI - AFGWC STAFF GLOBAL WEATHER CT 

BRIEF 	DESCRIP7IO
 

THE OPERATIONAL LINESCAN SYSTEM COLS) IS THE PRIMARY
 
EXPERIMENT ON THE DMSP-F3 SPACECRAFT. THE PURPOSE OF THIS
 
EXPERIMENT IS TO pROVIDE GLOBAL, DAYINIGHT OBSERVATIONS OF
 
CLOUD COVER AND CLOUD TEMPERATURE MEASUREMENTS TO SUPPORT
 
DEPARTMENT OF DEFENSE REQUIREMENTS FOR OPERATIONAL WEATHER
 
ANALYSIS AND FORECASTING. THE OLS EMPLOYS A SCANNING OPTICAL
 
TELESCOPE DRIVEN IN AN OSCILLATING MOTION, WITH OPTICAL
 

COMPENSATION FOR IMAGE MOTION, WHICH RESULTS IN NEAR-CONSTANT 
RESOLUTION THROUGHOUT THE SENSOR FIELD OF VIEW. THE RAOIOMETER 
OPERATES IN TWO ('LIGHT' AND 'THERMAL') SPECTRAL INTERVALS -
(1) VISIBLE AND NEAR INFRARED (C.4 TO 1.1 MICROMETERS) AVN (2)
 
INFRARED (8 70 13 MICROPETEAS). THE RADIOMETER PROOUCES, WITH
 
ONBOARD PROCESSING, DATA IN FOUR MODES -- LF (LIGHT FINE) ND
 
TF (THERMAL FINE) DATA WITH A RESOLUTION OF .56 KC AND LS
 
(LIGHT SMOOTHED) AND TS (THERMAL SMOOTHED) DATA WIT. A
 
RESOLUTION OF 2.6 KM. EACH OF THREE ONaOARD RECORDERS HAS A
 
STORAGE CAPABILITY OF 4P HIN OF BOTH LS AND TS DATA OR 20 MIN
 
OF LF AND TF DATA. FOR DIRECT READOUT TO TACTICAL SITES. THE
 
EXPERIMENT is PROGRAMMED SO THAT LF AND TS DATA ARE OBTAINED AT
 
IGT. THE INFRARED DATA (TF AND TIS) COVERS A TEMPERATURE
 

RANGE OF ZIC TO 310 X WITH AD ACCURACY OF I DEG C. THE LS DATA
 
MODE PROVIDES VISUAL DATA THROUGH A DYNAMIC ANGE FROM FULL
 
SUNLIGHT DOWN TO A QUARTER MOON. THIS MODE ALSO AUTOMATICALLY
 

ADJUSTS THE GAIN ALONG SCAN TO ALLOW USEFUL DATA TO BE OBTAINED
 
ACROSS THE TERMINATOR. ADDITIONAL INFORMATION OF TIS
 

EXPERIMENT IS CONTAINED IN THE REPORT, 'PRIMARY OPTICAL
 
SUBSYSTEMS FOR DISP, D. A. NICHOLS, OPTICAL ENGINEERING. 14,
 

NO. 4. JULY - AUGUST 1975. 

------- DMSP-F4. AFGWC STAFF
 

INVESTIGATION NAME-	 VERTICAL TEMPERATURE PROFILE RADIOMETER
 
SPECIAL SENSOR H (SSH)
 

NSSDC ID- DMSP-F4-C2 INVESTIGATIVE PROGRAM
 
OPERATIONAL METEOROLOGICAL $YS
 

INVESTIGATION DISCIPLINE(S)
 
METEOROLOGY
 

PERSONNEL 
PI - AFGWC STAFF GLOBAL WEATHER CTR 

BRIEF 	DESCRIPTION
 
SPECIAL SENSOR Il (SSH) IS A VERTICAL TEMPERATURE PROFILE
 

RADIOMETER (VTPR). THE OBJECTIVE OF THIS EXPERIMENT IS TO
 
OBTAIN VERTICAL TEMPERATURE, WATER VAPOR. AND OZONE PROFILES OF
 
THE ATMOSPHERE TO SUPPORT DEPARTMENT CF DEFENSE REQUIREMENTS IN
 

OPERATIONAL WEATHER ANALYSIS AND FORECASTING- THE SSH IS A
 
I6-CHARNEL SENSOR WITH ONE CHANNEL 1022 CR-IS IN THE
 
10-MICROMETER OZONE ABSORPION HAND. ONE CHANNEL (835 CR-1) IN
 
THE 12-MICROMETER ATMOSPHERIC WINDOW. SIX CHANNELS (747. 725.
 
701, 69, 668,5 CM-1) IN THE I-MICROMETER CC2 ABSORPTION RAND,
 
AND EIGHT CHANNELS (535, 408.5, 441-5. 420, 374. 397.5. 355,
 
353.5 CM-1) IN THE 22- TO 3C-MICROETER ROTATIONAL WATER VAPOR
 
ABSORPTION BAND. THE EXPERIMENT CONSISTS OF AN OPTICAL SYSTEM,
 
DETECTOR AND ASSOCIATED ELECTRONICS. AND A SCANNING MIRROR.
 
THE SCANNING MIRROR I5 STEPPED ACROSS THE SATELLITE SUBTRACK,
 
ALLOWING THE SSI TO VIEW 25 SEPARATE COLUMNS OF THE ATMOSPHERE
 
EVERY 32 S OVER A CROSS TRACK GROUND SWATH OF 20GO KM. WHILE
 
THE SCANNING MIRROR OS STOPPED AT A SCENE STATION, THE CHANNEL
 
FILTERS ARE SEQUENCED THROUGH THE FIELD OF VIEW. THE SURFACE
 
RESOLUTION IS APPROXIMATELY 39 KM AT NADIR. THE RADIANCE DATA
 
ARE TRANSFORMED INTO TEMPERATURE WATER VAPOR AND OZONE PROFILES
 
BY A MATHEMATICAL INVERSION TECHNIQUE- A MORE COMPLETE
 
DESCRIPTION OF THE EXPERIMENT CAN BE FOUND IN THE REPORT. 'DMSp
 
SPECIAL METCOROLOGICAL SENSOR H, OPTICAL SUgSYSTEM,' 0. A.
 
NICHOLS, OPTICAL ENGINEERING. 14. NO. 4, 284-288. JULY-AUGUST
 
1975. 

P-,
- DSP.F- ROTHVELL -....... - --............
 

INVESTIGATION HAKE-	 PRECIPITATING ELECTRON SPECTROMETER
 

NSSOC ID- DMSP-$4-03 INVESTIGATIVE PROGRAM
 
OPERATIONAL ENVIRON. MONITORING
 

INVESTIGATION DISCIPLINE(S)
 

AERONOMY
 
PARTICLES AND FIELDS
 

PERSONNEL
 
PI - P.L. AOTHRELL USAF GEOPHYSICS LAD
 

BRIEF DESCRIPTION 
TNE SPECTROMETER CONSISTS OF TWO DIFFERENT-SIZED 

CYLINDRICAL ELECTROSTATIC ANALYZERS (ESA) USING CHANNELTRON 
ELECTRON MULTIPLIERS. THE ESA'S POINT TOWARD THE ZENITH IN 
ORDER TO MEASURE PRECIPITATING ELECTRONS COMING IN THE NADIR 
DIRECTION. THE LARGE ESA HAS A FIELD OF VIEW (FOU) OF 1.6 BY 
8.0 DEG WITH A DELTA E/E OF 0.04. WRILF THE SMALL ONE HAS A FOV 
OF 3.7 BY 4.1 DEG WITH A DELTA EE Of 0.07Z. THE LARGE ESA 
COVERS THE RANGE FROM I TO 20 FEV AND THE OTHER ONE FROM 50 TO 
1)00 EV. A COMPLETE EIGHT-POINT SPECTRUM FRGM EACh UNIT IS 

OBTAINED IN I S. 
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UNSP-f4, ----------------------------. 

p - AFGWU STAFF GLOBAL ,IATNER CIR 
INVESTIGATION NAME- PASSIVE IONOSPHERIC MONITOR 

PRIEF DESCRIPTION 
NSSOC 10- DMSP-F4-04 INVESTIGATIVE PROGRAM THE OPERATIONAL LINESCAN SYSTEM COLS) IS THE PRIMARY 

OPERATIONAL EKVIRON. MONITORING EXPERIMENT ON THE DMSP-F3 SPACECRAFT- THE PURPOSE OF THIS 

EXPERIMENT IS TO PROVIDE GLOBAL, DAYINIGHT OBSERVATIONS OF 
INVESTIGATION DISCIPLINE(S) CLOUD COVER AND CLOUD TEMPERATURE MEASUREMENTS TO SUPPORT 
1ONOSPHERES DEPARTMENT OF DEFCNSE REQUIREMENTS FOR OPERATIONAL WEATHER 

ANALYSIS AND FORECASTING. THE OLS EMPLOYS A SCANNING OPTICAL 
PERSONNEL TELESCOPE DRIVEN IN AN OSCILLATING MOTION. WITH OPTICAL 

Pi - A.L. SNYDER USAF GEOPHYSICS LAB COMPENSATION FOR IMAGE NOTION. WHICH RESULTS IN NEAR-CONSTANT 
RESOLUTION THROUGHOUT THE SENSOR FIELD Of VIEW. THE RADIOKETER
 

BRIEF DESCRIPTION OPERATES IN TWO ('LIGHT' AND 'THERMAL') SPECTRAL INTERVALS --


THE INSTRUMENT CONSISTS OF A HIGH-FREQUENCY RADIO (1) VISIBLE ANT NEAR INFRARED (0.4 TO 1.1 MICROMETERS) AND (2)
 
RECEIVER CONNECTED TO A SHORT ANTENNA THAT SWEEPS FROM 1.3 TO INFRARED (8 TO 13 MICROMETERS). THE RADIOMETER PRODUCES WITH
 

------ M SNYDER ------ - PERSONNEL
 

13.9 MHZ IN 10-KHZ STEPS. THE DEVICE IS USED TO MONITOR THE ONDOARD PROCESSING. DATA IN FOUR MODES -- LF (LIGHT FINE) AND 
IONOSPHERIC BREAKTHROUGH FREQUENCY Of EOISE GENERATED BY TF (THERMAL FINE) DATA WITH A RESOLUTION OF .56 KR AND LS 
MANMADE OR NATURAL SOURCES BELOA THE IF LAYER TO OBTAIN THE (LIGHT SMOOTHED) AND IS (THERMAL SMOOTHED) DATA WITH A 
CRITICAL FREQUENCY OF THIS LAYER (F312). THE FDF2 PARAMETER IS RESOLUTION OF 2.6 KH. EACH OF THREE ONBOARD RECORDERS HAS A 

USED IN CONSTRUCTING ELECTRON-DENSITY PROFILES USED IN STORAGE CAPABILITY OF 40O MIN OF BOTH LS AND IS DATA OR 20 MIN 
FORECASTING THE STATE OF THE IONOSPHERE. THE INSTRUMENT CAN OF LF AND TF DATA. FOR DIRECT READOUT TO TACTICAL SITES. THE 
DETECT ELECTRIC FIELDS DOWN TO 1C MICROVOLTSIM. EXPERIMENT IS PROGRAMMED SO THAT LF AND TS DATA ARE OBTAINED AT 

NIGHT. THE INFRARED DATA (TF AND TS) COVERS A TEMPERATURE 
**** DMSP-Fs****** * ***** RANGE Of 213 TO 110 K WITH All ACCURACY O 1 DEG C. THE LS DATA 

MODE PROVIDES VISUAL DATA THROUGH A DYNAMIC RANGE FROM FULL 
SUNLIGHT DOWN TO A QUARTER 1001. THIS.MODE ALSO AUTOMATICALLY 

SPACECRAFT COMMON NAME- DMSP-F5 ADJUST$S THE GAIN ALONG SCAN 10 ALLOW USEFUL DATA TO BE OBTAINED 
ALTERNATE NAMES- ACROSS THE TERMINATOR. ADDITIONAL INFORMATION OF THIS 

EXPERIMENT IS CONTAINED IN THE REPORT. 'PRIMARY OPTICAL
1 


NSSDC ID- IMSP-FS SUBSYSTEMS FOR DfSP D. A. NICHOLS, OPTICAL ENGINEERING. 14. 
N0. 4, JULY - AUGUST 1975. 

LAUNCH DATE- WEIGHT- 450. KG 
LAUNCH SITE- VANDENBERG AID. UNITED STATES ------- DRSP-F, AFGWC STAFF 
LAUNCH VEHICLE- THOR 

INVESTIGATION NAME- VERTICAL TEMPERATURE PROFILE RADIOMETER 
SPONSOR1G COUNTRYIAGENCY SPECIAL SENSOR H (SSH) 

UNITED STATES DOD-USAF 
NSSDC ID- DSP-FS-02 INVESTIGATIVE PROGRAM 

OPERATIONAL METEOROLOGICAL SYS 
PERSONNEL 

PM - W-0. MVER USAF-SANSO INVESTIGATION DISCIPLINE(S) 
METEOROLOGY 

DRIEF DESCRIPTION 
DMSP-F5 IS ONE OF A SERIES OF METEOROLOGICAL SATELLITES PERSONNEL 

DEVELOPED AND OPERATED BY THE AIR FORCE UNDER THE DEFENSE AT - AFGWC STAFF GLOBAL WEATHER CTR 
METEOROLOGICAL SATELLITE PROGRAM (oSP). THIS PROGRAM. 

PREVIOUSLY KNOWN AS DAPP (DATA ACQUISITION AND PROCESSING BRIEF DESCRIPTION
 
PROGRAM). WAS CLASSIFIED UNTIL MARCH 1973. THE OBJECTIVES Of SPECIAL SENSOR H (SSH) IS A VERTICAL TEMPERATURE PROFILE
 
THIS PROGRAM ARE TO PROVIDE GLOBAL VISUAL AND INFRARED CLOUD RADIOMETER (VTPR). THE OBJECTIVE OF THIS EXPERIMENT IS TO 
COVER DATA AND SPECIALIZED ENVIRONMENTAL DATA TO SUPPORT OBTAIN.VERTICAL TEMPERATURE WATER VAPOR. AND OZONE PROFILES OF 
DEPARTMENT OF DEFENSE REQUIREMENTS. OPERATIONALLY, THE PROGRAM THE ATMOSPHERE TO SUPPORT DEPARTMENT OF DEFENSE REGUIREMENTS IN 
CONSISTS OF TWO SATELLITES I 830-K. SUN-SYNCHRONOUS POLAR OPERATIONAL WEATHER ANALYSIS AND FORECASTING. THE GEN IS A 
ORBITS, WITH THE ASCENDING NODE OF ONE SATELLITE IN EARLY 16-CHANNEL SENSOR WITH ONE CHANNEL (1022 CM-1) IN THE 
MORNING AND THE OTHER AT LOCAL NOON. THE 5.-4- LONG SPACECRAFT 10-MICROMETER OZONE ABSORPTION BAND. ONE CHANNEL (635 CM-1) IN 
IS SEPARATED INTO FOUR SECTIONS -- (1) A PRECISION MOUNTING THE 12-MICROMETER ATMOSPHERIC WINDOW. SIX CHANNELS (747. 725. 
PLATFORM- (PNP) FOR SENSORS AND EQUIPHENT REOUIRING PRECISE 708, 695. 662.5 CM-1) IN THE 15-MICROMETER C02 ABSORPTION SAND, 
ALIGNIENT, (2) AN EQUIPMENT SUPPORT MODULE CESM) CONTAINING THE AND EIGHT CHANNELS (535, 408.5, 441.5, 420, 374, 397.5, 355, 
ELECTRONICS, REACTION WHEELS. AND SOME METEOROLOGICAL SENSORS, 353.5 CM-I) IN THE 22- TO 30-MICROMETER ROTATIONAL WATER VAPOR 
(3) A REACTION CONTROL EQUIPIMENT (RCE) SUPPORT STRUCTURE (THAT ABSORPTION BAND. THE EXPERIMENT CONSISTS OF AN OPTICAL SYSTEM. 
HA: THE THIRD-STAGE MOTOR. HYDRAZINE REACTION CONTROL SYSTEM) DETECTOR AND ASSOCIATED ELECTRONICS, AND A SCANNING MIRROR. 
THAT SUPPORTS (4) A 103-SQ-FT SOLAR CELL PANEL. THE SPACECRAFT THE SCANNING MIRROR IS STEPPED ACROSS THE SATELLITE SUBTRACC 
STABILIZATION IS CONTROLLED SY A COMBINATION FLYWHEEL AND ALLOWING THE SIR TO VIEW 25 SEPARATE COLUMNS OF THE ATMOSPHERE 
-AGUETIC CONTROL COIL SYSTEM SO SENSORS ARE MAINTAINED IN THE EVERY 32 S OVER A CROSS TRACE GROUND SWATH OF 2000 KM. WHILE 
DEIlRED 'EARTH-LOOKING' MOVE. ONE FEATURE IS THE THE SCANNING MIRROR 15 STOPPED AT A SCENE STATION. THE CHANNEL 
PRICISION-POINTING ACCURACY OF THE PRIMARY IMAGER TO 0.01 DEG FILTERS ARE SEGUENCED THROUGH THE FIELD OF VIEW. THE SURFACE
 
PROVIDED BY A STAR SENSOR ADD UPDATED EPHEMERIS NAVIGATIOfE RESOLUTION IS APPROXIMATELY 39 KM AT NADIR. THE RADIANCE DATA
 
SYSTEM. THIS ALLOWS AUTOPATIC GEOGRAPHICAL MAPPING OF THE ARE TRANSFORMED INTO TEMPERATURE WATER VAPOR AND OZONE PROFILES
 
DIGITAL IMAGERY TO THE NEAREST PICTURE ELEMENT. THE By A MATHEMATICAL INVERSION TECHNIQUE. A MORE COMPLETE
 
OPERATIONAL LINE SCAN SYSTEM COLS) BUILT BY WESTINGHOUSE. Il -DESCRIPTION OF THE EXPERIMENT CAN RE FOUND IN THE REPORT. 'DMSP
 
THE PRIMARY DATA ACQUISITION SYSTEM THAT PROVIDES REAL-TIME OR SPECIAL METEOROLOGICAL SENSOR H. OPTICAL SUBSYSTEM, D. A.
 
STORED. MULTI-ORBIT, DAY-AND-NH16T VISUAL AND INFRARED IMAGERY NICHOLS, OPTICAL ENGINEERING. 14. NO. 4, 2a4-286, JULY-AUGUST
 
AT 1/3 NAUTICAL MILE RESOLUTION FOR ALL MAJOR LAND MASSES. 1975.
 
1-1/2 NAUTICAL MILE RESOLUTION FOR COMPLETE GLOBAL COVERAGE.
 
AND PROVIDES WITH THIS DA A CALIBRATION, TIMING, AND OTHER ------- DMSP-F5, ROTHUELL ......... .......... .....---.. ...---...
 
AUXILIARY SIGNALS TO THE SPACECRAFT FOR DIGITAL TRANSMISSION TO
 
THE GROUND. A SUPPLEMENTARY SENSOR PACKAGE, THE SPECIAL SENSOR INVESTIGATION NAME- PRECIPITATING ELECTRON SPECTROMETER
 
H (ESH). * A STEP-SCANNING RADIOMETER, IS THE INFRARED
 
TEMPERATURE-HUMIDITy-OzONE SOUNDER. THE DATA PROCESSING ASSOC ID- OMSP-ES-03 INVESTIGATIVE PROGRAM
 
SYSTEM. WHICH INCLUDES THREE NIGH-DENSITY TAPE RECORDERS. IS OPERATIONAL ENVIRON. MONITORING
 
CAPABLE OF STORING A TOTAL OF 400 MIN OF DATA, EACH ALLOUING
 
FULL GLOBAL COVERAGE TWICE DAILY. EITHER RECORDED OR REAL-TIME INVESTIGATION DISCIPLINE(S)
 
DATA ARE TRANSMITTED TO GROUND-RECEIVING SITES BY TWO REDUNDANT PARTICLES AND FIELDS
 
S-BAND TRANSMITTERS. RECORDED DATA ARE READ OUT TO TRACKING AERONOMY
 
SITES LOCATED AT FAIRCHILD AFB, WA, AND LORING AFB, ME, AND
 
RELAYED BY SAYCOd TO AIR FORCE GLOBAL WEATHER CENTRAL. OFFUTT PERSONNEL
 
AF, NE. REAL-TIME DATA ARE READ OUT AT MOBILE TACTICAL SITES PI - P.L. ROTHIELL USAF GEOPHYSICS LAB 
LOCATED AROUND THE WORLD. A MORE COMPLETE DESCRIPTION OF THE 
SATELLITE CAN BE FOUND IN THE REPORT, 'THE DEFENSE GRIEF DESCRIPTION 
METEOROLOGICAL SATELLITE PROGRAM,' D. A. NICHOLS. OPTICAL THE SPECTROMETER CONSISTS OF TWO DIFFERENT-SIZED 
ENGINEERING, 14, 4, JULY - AUGUST 1975. CYLINDRICAL ELECTROSTATIC ANALYZERS (ESA) USING CHANNELTRON 

ELECTRON MULTIPLIERS. THE ESA'S POINT TOWARD THE ZENITH IN 
------- AFGWC STAFF -------------- TO PRECIPITATING COMING IN THE NADIRDMSP-F5 ORDER MEASURE ELECTRONS 

DIRECTION. THE LARGE ESA HAS A FIELD OF VIEW (FOV) OF 1.6 BY 
INVESTIGATION NAME- OPERATIONAL LINESCAN SYSTEM (OLS) B.O DEG WITK A DELTA CIE OF 0.04. WHILE THE SMALL ONE HAS A FOV 

OF 3.7 BY 4.8 DEC WITH A DELTA E/E OF 0.072. THE LARGE ESA 
NSSDC ID- DMSP-F5G1 INVESTIGATIVE PROGRAM COVERS THE RANGE FROM I TO 20 REV AND THE OTHER ONE FROM S. TO 

OPERATIONAL METEOROLOGICAL SYS 1000 Iv. A COMPLETE EIGHT-P6INT SPECTRUM FROM EACH UNIT IS 

OBTAINED IN I 5.
 
INVESTIGATION DISCIPLIn(ES)
 
METEOROLOGY
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-.--- DMSP-F5. SAGALYN 


INVESTIGATION NAME- IONOSPHERIC PLASNA MONITOR 


NSSDC IO- DHSP-FS-05 INVESTIGATIVE PROGRAM 


OPERATIONAL ENVIRON. MONITORING
 

INVESTIGATION DISCIPLINE(S) 


AERONOMY 
PARTICLES AND FIELDS 

PERSONNEL 
P - R.C. SAGALYN USAF GEOPHYSICS LAO 

BRIEF 	DESCRIPTION 

- IH INSTRUMENT CONSISTS OF ONE SPHERICAL (SEA) AND ONE 

FLANAR (PEA) ELECTROSTATIC ANALYZER. THE 'SEA PROVIDES 
MEASUREMENTS OF ELECTRON DENSITIES FROM 1C TO I.E6/CUBIC CM IN 
THE TEMPERATURE RANGE FROM 2-0 TO 15OO K. THE PEA MEASURES 
ION TEMPERATURES IN THE SAME RANGE AS WELL AS THE AVERAGE ION 
MASS OVER THE RANGE 1 TO 35 U. THE PEA IS ORIENTED IN THE 
DIRECTION OF THE POSITIVE SPACECRAFT VELOCITY VECTOR. WHILE THE 
SEA IS ORIENTED AT RIGHT ANGLES TO THIS DIRECTION AND AWAY FROM 
THE SUN TO MINCMIZE THE EFFECT Of PHOTOELECTRONS. THE DEVICE 
ALSO PROVIDES A MEASUREMENT OF THE SPACECRAFT POTENTIAL. 

DMSp-FS, 	 ------- SIYDER- ------- ------- ------------

INVESTIGATION NAME- PASSIVE IONOSPHERIC MONITOR 


NSSDC ID- OMSP-FS-04 INVESTEGATIVE FROGRAM 

OPERATIONAL ENVIRON. MONITORING 


INVESTIGATION OISCIPLINE(S) 

IONOSPHERES 


PERSONNEL 

BI - A.L. SNYDER USAF GEOPHYSICS LAB 


DRIEF DESCRIPTION 

THE INSTRUMENT CONSISTS OF A HlIGH-FREQUECY RADIO 


RECEIVER CONNECTED TO A SHORT ANTENNA TRAT SWEEPS FROM 1.3 TO 


13.9 MHZ IN EO0-KHZ STEPS. TUE DEVICE I5 USED TO MONITOR THE 
IONOSPHERIC BREAKTHROUGH FREQUENCY QF NOISE GENERATED BY 
MANMADE OR NATURAL SOURCES BELOW THE F2 LAYER TO OBTAIN THE 
CRITICAL FREQUENCY OF THIS LAYER CFOF2). THE FOF2 PARAMETER IS 

USED IN CONSTRUCTING ELECTRON-DENSITY PROFILES USED IN 
FORECASTING THE STATE OF THE IONOSPHERE. THE INSTRUMENT CAN 
DETECT ELECTRIC FIELDS DOWN TO 1C FICROVOLTS/M. 

DYNAMICS EXPLORE-A*** **** 

SPACECRAFT COMMON NAME- DYNAMICS EXPLORER-A 
ALTERNATE MARES-

NSSDC 	ID- DE-A 


LAUNCH DATE- 02/2211 	 WEIGHT- 263. KG
 
LAUNCH SITE- VANDENBERG AFB. UNITED STATES 

LAUNCH VEHICLE- DELTA 


SPONSORING COUNTRYIAGENCY 

UNITEDSTATES NASA-OSS 


PLANNED ORBIT PARAMETERS 

ORBIT TYPE- GEOCENTRIC 
ORBIT PERIOD- 417. MIN INCLINATION- 90.Z DEG 
PERIAPSIS- 275. M ALT APOAPSIS- 23918. KM ALT 

4RETARDING 
PERSONNEL 


MG - F.W. GAETANO 	 NASA HEADQUARTERS 
SC - D.P. CAUFFMAN 	 NASA HEADGUARTERS 
PM- G.D. ROGAN 	 NASA-GSFE 

PS - RA. HOFFMAN 	 NASA-GSFE 

BRIEF 	DESCRIPTION 

TNE GENERAL OBJECTIVE .OF THE DYNAMICS EXPLORER (DE) 


MISSION IS TO INVESTIGATE THE STRONG INTERACTIVE PROCESSES 

COUPLING THE HOT. TENUOUS. COIVECTORING PLASMAS OF THE 
MAGNETOSPHERE AND TIRE COLLER, DENSER PLAShAS AND GASES 
KOROTATING IN THE EARTH'S IONOSPHERE, UPPER ATMOSPHEkE. AND 
PLASMASPHERE. TWO SATELLITES, LAUNCHED IOGETHER, DE-A AND -B. 
AND ARE PLACED IN POLAR COPLANAR ORBITS SO THAT SIMULTANEOUS 
MEASUREMENTS AT HIGH AND LOW ALTITUDES OH THE SANE FIELD LINES 
COULD BE OBTAIRED. THE DE-A SPACECRAFT (HIGH ALTITUDE MISSION)
USES AN ECLIPTICAL ORBIT SELECTED TO ALLOW' (1) MEASUREMENTS 

H 
EXTENDING FROM THE HIT MAGNETOSPHERIC PLASMA THROUG THE 
PLASMASPHERE TO THE COOL IONOSPHERE; (2) GLOBAL AURORAL 
IMAGING, WAVE MEASUREMENTS INTHE HEART OF THE MAGNETOSPHERE. 
AND CROSSING OF AURORAL FIELD LINES AT SEVERAL EARTH RADII. AND 
(3) MEASUREMENTS FOR SIGNIFICANT PERIODS ALONG A MAGNETIC FIELD 
FLUX TUBE. THE SPACECRAFT APPROXIMATES A SHORT RIGHT CYLINDER 
137 CM IN DIAMETER AND 115 IN HIGH. THE ANTENNAS IN THE X-Y 
PLANE ARE 215 N TIP-TO-TIP, AND OH THE Z-AXIS ARE 15 M 
TIP-TO-TIP. TWO 3-M BOONS ARE PROVIDED FOR REMOTE 
MEASUREMENTS. THE TOTAL MASS OF THE INSTRUMENTS 15 55 RE. 
POWER IS SUPPLIED BY A SOLAR CELL ARRAY. THE SPACECRAFT IS 
SPIN STABILIZED, WITH A SPIN RATE OF 10 RPM, WITHIN ONE 
PERCENT. THE SPIN AXIS IS WITHIN ONE PERCENE OF THE ORBIT 
FORMAL TO THE PLANE. A PULSE CODE MODULATION (PCH) TELEMETRY 
DATA SYSTEM IS USED THAT OPERATES IN REAL TIME OR A TAPE 
RECORDER NODE. DATA ARE ACQUIRED ON A SCIENCE PROBLEM ORIENTED 
BASIS. WITH CLOSELY COORDINATED OPERATIONS Of THE VARIOUS 

INSTRUMENTS, BOTH SATELLITES, AND SUPPORTIVE EXPERIMENTS. 

------- DYNAMICS EXPLORER-A. BURCH...........-......... 

INVESTIGATION NAME- HIGH ALTITUDE PLASMA INSTRUMENT 

HSSD0 ID- DE-A -05 INVESTIGATIVE PROGRAM 
CODE ST 

INVESTIGAT10N DISCIPLINE(S) 
SPACE PLASMAS 
PARTICLES AND FIELDS 

PERSONNEL 
PC - 2.L. BURCH U OF IEXAS.SAN ANTONIO 
01 - R.A. HOFFMAN NASA-GSFC 

01 - J.D. WINNINGNAM U OF TEXAS, DALLAS 
O - D.M. KLUMPAR U OF TRAS, DALLAS 

PRIEF DESCRIPTION 
THE NIGH ALTITUDE PLASMA INSTRUMENT CHAPI) CONSISTS OF AN
 

ARRAY OF ELECTROSTATIC ANALYZERS CAPABLE OF MAKING MEASUREMENTS
 
OF THE PHASE-SPACE DISTRIBUTIONS Of ELECTRONS AND POSITIVE IONS
 
FROM 5 EV TO 25 REV AS A FUNCTION Or PITCH ANGLE. THIS
 
INVESTEGAION PROVIDES DATA CONTRIBUTENG TO THE STUDIES OF:
 

(13 THE COMPOSITION AND ENERGY OF BIRKELAND CURRENT CHARGE 
CARRIERS. (2) THE DYNAMIC CONFIGURATION Of HIGH-LATITUDE 
MAGNETIC FLUX TUBES. (3) AURORAL PARTICLE SOURCE REGIONS AND 
ACCELERATION MECHANISRS. C4) THE ROLE OF E PARALLEL TO B, AND E
 

PERPENDICULAR TO B IW THE MAGNETOSPHERE-IONOSPHIERE SYSTEP. ()
 
THE SOURCES AND THE EFFECT Of POLAR CAP PARTICLE FLUXES. (6)
 
THE TRANSPORT OF PLASMA WITHIN AND THROUGH THE MAGNETOSPHERIC
 

CLEFTS. (7) 4AVE-PARTICLE INTERACTIONS. AND (8) ROT-COID PLASMA
 
INTERACTIONS. THIS INSTRUMENT CONSISTS, OF FIVE IDENTICAL
 
DETECTOR HEADS, EACH HAVING AN ELECTROSTATIC ANALYZER (OF THE
 
SI-2 TYPE) ANO TWO SENSORS (ONE ELECTRON CHANNEL AND ONE ION
 
CHANNEL). THE DETECTOR HEADS ARE IOUNTED ON THE MAIN BODY. 
ONE OF THE DETECTOR HEADS IS MOUNTED IN THE RADIAL DIRECTION, 
AND THE OTHERS AT PLUS OR MINUS 6 DEGREES AND PLUS OR MINUS 12 
DEGREES FROM THIS DETECTOR IN A PLANE DEFINED BY ThE SPIN AXIS 
AND RADIAL DETECTOR. ONE DETECTOR SWEEPS WITHIN A FIR DEGREES 
OF THE FIELD LINE DURING EACH ROTATION Of THE SPACECRAFT, 

EXCEPT WHEN THE MAGNETIC FIELD IS GREATLY DEFORtED FROM ITS 
MERIDIAN PLANE. THE BASIC HODE OF OPERATION PROVIDES A 
32-POINT ENERGY SPECTRUM FROM EACH SENSOR, OUT THE VOLTAGES ON 
THE ELECTROSTATIC ANALYZERS ARE PROGRAMMABLE TO ALLOW FOR 

OPERATION OVER LIMITED PORTIONS OF THE ENERGY SPECTRUM, OR AT
 
HIGHER TIME RESOLUTION WITH REDUCED ENERGY RESOLUTION.
 

------- DYNAMICS EXPLORER-A* CHAPPELL-" 

INVESTIGATION NAME- RETARDING ION MASS SPECTROMETER
 

1SSDC 	ID- DE-A -04 INVESTIGATIVE PROGRAM 
CODE ST 

INVESTIGATION DISCIPLINE(S)

PARTICLES AND FIELDS
 

PERSONNEL
 
PC - C.R. CHAPPELL NASA-MSFC 
01 - P.M. BANKS UTAH STATE IT 
01 - W.B. HANSON U OF TEXAS, DALLAS 
01 - J.H. HOFFMAN 	 U OF TEXAS, DALLAS 
01 - A.F. NAGY 	 U OF MICHIGAN 
01 - G.R. CARIGNAN 	 U OF MICHIGAN 

BRIEF 	DESCRIPTION 
THE RETARDING ION MASS SPECTROPETER (RIMS) CONSISTS OF A 

POTENTIAL ANALYZER FOR ENERGY ANALYSIS IN SERIES WITH 
A MAGNETIC ION PASS SPECTROMETER FOR MASS ANALYSIS. THIS 
INSTRUMENT IS DESIGNED TO OPERATE IN TWO BASIC COPPADABLE 
MODES: A HIGH ALTITUDE MODE IN WHICH THE DENSITY, TEMPERATURE, 
AND BULK FLOW CHARACTERlSICS Of Ht, HEf. AND OQ IONS ARE 
MEASURED, AND A LOW ALTITUDE MODE THAT CONCENTRATES ON THE 
COMPOSITION IN THE 1- TO 64-U RANGE. THIS INVESTIGATION 
PROVIDES INFORMATION ON: Cl) THE DENSITIES OF H+. HE., AND '. 
IONS IN THE IONOSPHERE, PLASMASPHERE. PLASMA TROUGH, AND POLAR 
CAP (INCLUDING THE DENSITY DISTAIGUTION ALONG THE MAGNETIC 
VECTOR IN THE VICINITY OF THE SATELLITE APOGEE); (2) TIE 
TEMPERATURE OF H. HE'. AND 0. IONS IN THE IONOSPHERE, 
PLASMASPHERE. PLASMA TROUGH. AND POLAR CAP (ENERGY RANGE 0-45 
EV). (3) THE BULK FLOW VELOCITIES OF H . NE- AND '- IN THE 
PLASNAPAUSE, PLASMA TROUGH AND POLAR CAP; (4) THE CHANGING 
CHARACTER OF THE COLD PLASMA DENSITY. TEMPERATURE. AND BULK 
FLOW IN REGIONS OF INTERACTION WITH HOT PLASMA SUCH AS AT THE 
BOUNDARY BETWEEN THE PLASHASPHERE AND THE RING CURRENT; AND (5) 
THE DBTAILED COMPOSITION OF IONOSPHERIC PLASMA IN THE 1- TO 
64-U RANGE. THE INSTRUMENT CONSISTS OF A DETECTOR HEAD MOUNTED 
PERPENDICULAR TO THE SPIN AXIS 50 THAT THE DETECTOR SWEEPS OUT 
AN ARC NEARLY IN THE MAGNETIC MERIDIAN PLANE. THE DETECTOR 
HEAD HAS A GRIDDED 9EAKLY-COLLIMATING APERATURE WHERE THE 
RETARDING ANALYSIS IS PERFORMED. FOLLOWED BY A PARALLEL PLATE 
CERAMIC MAGNETIC MASS ANALYZER WITH THREE SEPARATE EXIT SLITS 
CORRESPONDING TO ION MASSES IN THE RATIO I:40l6. IONS EXITING
 
FROM THESE SLITS ARE DETECTED WITH ELECTRON MULTIPLIERS. IN
 
THE APOGEE MODE THE THERMAL PARTICLE FLUXES ARE MEASURED AS THE
 
POTENTIAL ON A SET OF RETARDING GRIDS THAT ARE STEPPED THROUGH
 
A SEQUENCE OF SETTINGS. IN THE PERIGEE MODE. THE RETARDING
 
GRIDS ARE GROUNDED AND THE DETECTION UTILIZES A CONTINUOUS
 
ACCELERATION POTENTIAL SWEEP THAT FOCUSES THE MASS RANGES FROM
 
1 TO 2. 4 TO 10. AND 14 TO 34 U ON THE LOW. MID. AND HIGH MASS
 
SENSORS, RESPECTIVELY.
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-- OtAM ICS EXPLORER-A. CORONITI - BRIEF 	DESCRIPTION
 
THIS INVESTIGATION USES A GROUND-SASED VERY LOW
 

INVESTIGATION NAHE- AURORAL PHYSICS FREQUENCYJLOW FREQUENCY (VLFILF) C0.5-200 KN) TRANSMITTER 

LOCATED AT SIPLE. ANTARCTICA, AT AN L VALUE OF ABOUT 4 AND A 

HS$DC 1o- DE-A -7 . INVESTIGATIVE PROGRAM BROAD-BAND MAGNETIC FIELD DETECTOR ON D-A (DE-A-02). THE 

CODE ST PRIMARY OBJECTIVE OF THE INVESTIGATION IS TO DETERMINE THE 

RELATIONSHIP BETWEEN VLFILF WAVES AND ENERGETIC ELECTRONS IN
 

INVESTIGATION DISCIPLINE(S) THE MAGNETOSPHERE WITH EDPHASIS ON HAVE GROWTH, STIMULATED
 

IONOSPHERES EMISSIONS, AND WAVE-INDUCED PERTURBATIONS OF THE ENERGETIC
 

UPPER ATOSPHERE RESEARCH ELECTRONS. OTHER OBJECTIVES ARE TO:, (1) DETERMINE HOW WAVE
 

PROPAGATION FROM BOH GROUND AND KAGNETOSPHERIC SOURCES IS
 

PERSONNEL AFFECTED By FIELD-ALIGNED PLASMA STRUCTURES SUCH AS THE
 

PI - F*V. CORONITI U OF CALIF, LA PLASMAPAUSE AND DUCTS OF ENHANCED IONIZATION, (2) USE TIE W AVE 

01 - C.F KENNEL U OF CALIF. LA DATA TO DESCRIBE THE STRUCTURE OF THE PLASMAPAUSE AND THE 

DISTRIBUTION OF IONIZATION ALONG FIELD-ALIGNED DUCTS, AND (3) 
STUDY THE EFFECTS OF EARTH POWER LINE RADIATION AND OTHER VLF 

02 - .E. DAGGS 	 U Of CALIF. LA 

WAVE ACTIVITY- TIE SPACECRAFT INSTRUMENTATION FOR THIS
 

THE PRIMARY GOAL OF THIS INVESTIGATION IS TO USE THE EXPERIMENT CONSISTS OF 

RIEF DESCRIPTION 


THE LINEAR WIDE-SAND RECEIVER PROVIDED
 

EXPERIMENTAL RESULTS N0 TEST PREVIOUS THEORETICAL MODELS AND TO BY THE PLASMA WAVE INSTRUMENT. THE BROAD-BAND MAGNETIC FIELD 

DEVELOP NEW ONES. WITH EMPHASIS ON RESEARCH AREAS RELATED TO DATA ARE OU8AINED FROM THE LOOP ANTENNA, SELECTABLE IN THREE 

AURORAL ARCS. FIELD-ALIGIED CURRENTS, PLASMA WAVE TURBULENCE BANDS; 2 TO 4, & TO 6. AND 6 TO 16 MHZ. 
ASSOCIATED WITH ANOMALOUS RESISTANCE. GENERATION OF AURORAL 

ELECTRON BEAMS, PRODUCTION OF KILOMETRIC AND VLf HISS --- DYNAMICS EXPLORER-At SHANNAN........
 
RADIATION. AND SPREAD-f. IN ADDITION. CORRELATION STUDIES ARE
 

ORGANIZED BY SELECTING EVENTS THAT ARE INTERESTING TO THE INVESTIGATION NAME- PLASMA WAVES
 

VARIOUS INVESTIGATORS AND DATA REDUCTION PROCEDURES ARE
 

SUGGESTED TO FACILITATE COMPARISON ARID INTERPRETATION OF THE NSSDC I- DE-A -02 INVESTIGATIVE PROGRAM
 

DATA. 
 CODE ST
 

DYNAMICS EXPLORER-A. FRANK ----------------------------- INVESTIGATION DISCIPLIFE<S) 
SPACE PLASMAS 

AURORAL IMAGING AT VISIBLE AND 	 PARTICLES AND FIELDS
INVESTIGATION NAME- GLOBAL 

ULTRAVIOLET WAVELENGTHS
 
PERSONNEL
 

SSDC 1o- -33 PC S.D. U OF IOWA
DE-A INVESTIGATIVE PROGRAM - SHAWHAN 


CODE ST 
 01 - D.A. GURNETT 	 U OF IOWA 

INVESTIGATION PISCIPLHNE(S) BRIEF DESCRIPTION
 

UPPER ATMOSPHERE RESEARCH THE PLASMA HAVE INSTRUMENT (PW]) MEASURES ELECTRIC FIELDS
 

IONOSPHERES FROM TO 2 1HZ. FIELDS FROM 100 HZ AND
2 HI MAGNETIC TO 400 FHZ. 


THE DE' POTENTIAL DIFFERENCE BETWEEN THE ELECTRIC DIPOLE
 

ELEMENTS. THE OBJECTIVES OF THIS INVESTIGATION ARE TO MEASURE 

PI - FRANK OF IOWA SPATIAL, TEMPORAL, SPECTRAL, AND WAVE CHARACTERISTICS 
PERSONNEL 


L.A. V THE 

OF - K.L_ ACKERSO% U OF IOWA (PARTICULARLY THE POYNTING VECTOR COMPONENT ALONG THE MAGNETIC 

OR - R.L. CAROVILLANO BOSTON COLLEGE FIELD LINE AND THE WAVE POLARIZATION FOR EXTREMELY LOW 

01 	- R.H. RATHER BOSTON COLLEGE FREQUENCY (ELF). VERY LOW FREQUENCY (VLF), AND HIGH FREQUENCY 
(HF) NOISE PHENOMENA). OF SPECIAL INTEREST ARE THE AURORAL 

KILOMETRIC RADIATION AND VLF HISS. AND A VARIETY OF
 

THE SPIN-SCAN AURORAL IMAGER (SAIT PROVIDES 

SRIEI DESCRIPTION 


GLOBAL ELECTROSTATIC WAVES THAT MAY CAUSE FIELD-ALIGNED ACCELERATION
 

AURORAL IXAGING AT VISIBLE AND ULTRAVIOLET WAVELCNGTS. IT OF PARTICLES. THE INVESTIGATION MAKES USE OF THE LONG DIPOLE
 

ACQUIRESI (I) IMAGES AT SEVERAL VISIBLE WAVELENGTHS, C2) ANTENNAS AND A MAGHETIC LOOP ANTENNA. A SINGLE-AXIS SEARCH
 

WHICH ALLOWS 	 ELECTRIC
IMAGES WITHIN A VACUUM ULTRAVIOLET 'WINDOW', 	 COIL MAGNETOMETER AND A SHORT ANTENNA ARE INCLUDED FOR
 

RIN THE SUNLIT IONOSPHERE, AND (3) LOG-FREQUENCY MEASUREMENTS AND ELECTROSTATIC NOISE AT SNORT
 

PHOTOMETRIC MEASUREMENTS OF THE HYDROGEN CORONA. THIS WAVELENGTHS. THE ELECTRONICS CONSISTS OF: (1) A WIbEBANDILONG
 

INVESTIGATION PROVIDES SIGNIFICANTLYADVANCES THE RECEIVER 


USABLE IMAGING OF THE AURORA 


DATA THAT BASELINE WITH A BANDWIDTH OF 10 OR 40 KHZ FROM 0-2
 

KIODLEDGE OF (1) THE SPATIAL AND TEMPORAL CHARACTER OF THE MHz; (2) A SWEEP-FREQUENCY CORRELATOR. CONTAINING TWO
 

ENTIRE AURORAL OVAL AT 0OTH VISIBLE AND VACUUM ULTRAVIOLET SUEEP-FREQUENCY RECEIVERS AND PHASE DETECTORS, SWEEPING 10O HZ
 

WAVELENGTHS (ITH GOOD TIME RESOLUTION). () THE ASSOCIATION OF TO 400 KHZ IN 32 SECONDS, GIVES THE PHASE BETWEEN MAGNETIC AND
 

AURORAL AND MAGNETOSPHERIC 
PLASMAS WITH THE DIVERSE AURORAL ELECTRIC COMPONENTS OF THE FIELD; (3) A LOW-FREOUENCY
 
DETECTORS.
 

EMISSIONS WITH FIELD-ALIGNED CURRENTS; () THE ENERGY DEPOSITED EIGHT FILTERS IIITHE RANGE 1.78-100 HZ ARE SWEPT IN S SECONDS;
 
EMISSION FEATURES; (3) THE RELATIONSHIP Of THE AURORAL CORRELATOR CONTAINING TWO FILTER RECEIVERS AND PHASE 


MEASURE THE VOLTAGE DIFFERENCE BETWEEN THE
 

ACCELERATION MECHANISM RESPONSIBLE FOR 'INVERTED-V' TWO SETS OF LONG DIPOLE ANTENNAS; (5) A LINEAR WIDEBAND
 

PRECIPITATION EVENTS; (6) THE ROLE OF THE POLAR CAP AND RECEIVER. 


I. THE AURORAL IONOSPHERE BY CHARGED PARTICLES; (5) THE (4) DC MONITORS TO 


SELECTABLE FROM 2- TO 4-. 4- TO S-. OR 8- TO 16-KHZ
 

AGNETOTAIL IN AURORAL AND MAGNETOSPHERIC DYNAMICS. AND (7) THE BANDS.
 

TIDE-DEPEIDENT DISTRIBUTION OF NEUTRAL HYDROGEN IN THE RING
 

CURRENT AND POLAR REGIONS. FOR VISIBLE WAVELENGTHS THE ------- DYNAMICS EXPLORER-A, SHELLEY
 

PHOTOMETERS HAVE A WIDE-ARGLE COLLIMATOR; A SUPER-REFLECTING
 

SCANNING PIRROR; A MIRROR DRIVE MOTOR; A QUARTZ FIELD LENS; AN INVESTIGATION NAME- HOT PLASMA COMPOSITION
 

IMAGE VIEWING ASSEMBLY OF FIELD STOP, PINHOLE AND COLLIMATING
 

LENS, A FILTER WHEEL 
WITH NARROW-BAND INTERFERENCE FILTERS WITH NSSDC 1- DE-A -06 INVESTIGATIVE PROGRAM
 

PALF-POSER BANDIDTHS OF F A CENTERED AT 5577 A. 6300 A, AND CODE ST
 

3914 A, AND A SMALL PHOTOMULTIPLIER TUBE WITH AN EXTENDED RED
 

FhOTOCATHOOE. THE VACUUM ULTRAVIOLET IMAGING PHOTOMETER IS A INVESTIGATION DISCIPLINE(S)
 

SPIN-SCA,J NEWTONIAN TELESCOPE. THE FIRST OPTICAL ELEMENT IS AN PARTICLES AND FIELDS
 

ALUMINU SCANNING MIRROR WITH A MGF 2 OVERCOAT. TIE IONOSPHERES
 

COLLIMATION AND MIRROR DRIVE ARE SIMILAR TO 
THAT DESCRIBED MAGNETOSPHERIC 	PHYSICS
 

PREVIOUSLY FOR THE VISIBLE IAGING PHOTOMETER. A FILTER WHEEL
 

WITH MAF 2, CAF 2, ANDOAF 2 FILTERS ALLOWS GLOBAL IMAGING FROM PERSONNEL
 

1370 A TO 17E0 A. AT 1304 A. 1356 A, AND 1216 A. THE DETECTOR PI - E.G. SHELLEY LOCKHEED PALO ALTO
 

IS A PHOTOILLTIPLIER TUBE WITH A CSI PHOTOCATHODE AND A MGF 01 - RG, JOHNSON 
 LOCKHEED PALO ALTO
 

1 - R.D. SHARP LOCKHEED PALO ALTO 

01 - J. GEIES U OF BERNE 
SUBSCRIPT Z WINDOW-


- - .
 
01 - H. BALSIGER U OF BERNE
 

INVESTIGATION NAME- CONTROLLED AND NATURALLY-OCCURRIRG WAVE - D.T. YOUNG U OF BERNE
 

PARTICLE INTERACTIONS OR -


DYNAMICS EXPLORER-A. HELLIWELt -----------	 P EBERHARDT U OF BERNE 

A. GHIELMETTI U OF BERNE 
GI - B.A. WHALEN NATL RES COUNC OF CAN 

NSSDC ID- DC-A -GB INVESTIGATIVE PROGRAM 

CODE ST BRIEF DESCRIPTION 
THE ENERGETIC ION COMPOSITION SPECTROMETER (EICS) HAS 

INVESTIGATION DISCIPLINE(S) HIGH SENSITIVITY AND HIGH RESOLUTION. AND COVERS THE ENERGY
 

PARTICLES AND FIELDS 
 RANGE FROM 0 TO 17 KEV PER UNIT CHARGE AND THE MASS RANGE FROM
 

RADIO PHYSICS 1 TO 138 U. THIS INVESTIGATION PROVIDES DATA USED IN
 
INVESTIGATING THE STRONG COUPLING MECHANISM BETWEEN THE
 

MAGNETOSPHERE AND THE IONOSPHERE THAT RESULTS IN LARGE FLUXES 

p - R.A. HELLIUELL 
PERSONNEL -

STANFORD U OF ENERGETIC 0- IONS BEING ACCELERATED FROM THE IONOSPHERE AND 

01 - T.F. BELL STANFORD U INJECTED INTO THE MAGNETOSPHERE DURING MAGNETIC STORMS. THE 

01 - D.L. CARPENTER STANFORD U PROPERTIES OF THE MINOR IONIC SPECIES SUCH AS HE+ AND HE"t 

01 - C.G: PARK U TOSTANFORD 	 RELATIVE THE MAJOR CONSTITUENTS OF THE ENERGETIC
 

01 - J. . REAGAN LOCKHEED PALO ALTO 	 MAGNETOSPHERE PLASMA ARE ALSO STUDIED IN ORDER TO EVALUATE THE 

RELATIVE IMPORTANCE OF THE DIFFERENT SOURCES OF THE PLASMA AND 

OF VARIOUS ENERGIZATION. TRANSPORT. AND LOSS PROCESSES THAT HAY 

BE MASS- OR CHARGE-DEPENDENT. THE INSTRUMENT IS SIMILAR TO ONE 

133
 

ORIGINAL PAGE IS 
OF POOR QUALITY 



FLOWN ON THE ISEE SATELLITE. IT CONSISTS O A CURVED-PLATE 
ELECTROSTATIC ENERGY ANALYZER FOLLOWED By A COMBINED 
CYLINDRICAL ELECTROSTATIC-MAGNETIC MASS ANALYZER WITH ELECIRON 
MULTIPLIERS USED AS DETECTORS. TDE ENERGY ANALYZER CAN BE 

OPERATED IN TOO BASIC ENERGY RANGES, LOW AND HIGH. IN THE 
HIGH-ENERGY RANGE THE PLATE POTENTIALS ARE PROGRAMMABLE IN 32 
STEPS SUCH THAT THE ENERGYPER UNIT CHARGEIS MEASUREDIN THE 
RANGE BETWEEN 0.10 AND 17 KED WITH NEARLY EQUAL LOGARITHMIC 
STEPS. AT THE LOWEST STEP THE ANALYZER BECOMESTRANSPARENT TO 
ALL IONS WITH ENERGY LESS THAN ABOUT 150 EV. IN THIS 


LOW-ENERGY RANGE-TOE ANALYZER IS HELD ON THIS STEP AND INTEGRAL
 
ENERGY ANALYSIS UETWEEN ZERO AND 150 EV IS PERFORMED WITH A 

RETARDING POTENTIAL ANALYZER THAT PRECEDES THE PREACCELERATION 


SECTION. THE MASS ANALYZER CONSISTS OF A CYLINDRICAL-PLATE
 
ELECTROSTATIC ANALYZER BETWEEN THE POLES OF A PERMANENT hAGNET. 

OPEN MULTIPLIERS ARE USED WITH PULSE-AMPLITUDE DISCRIMINATION 


AS THE MASS ANALYZER DETECTORS IN ORDER TO IMPROVE THE MASS 

SEPARATION CHARACTERISTICS OF THE SPECTROMETER.
 

DYNAMICS------- EXPLORER-A, SUGIURA- ----------------------------

INVESTIGATION NAME- MAGNETIC FIELD OBSERVATIONS 


NSSDC ID- DE-A -01 INVESTIGATIVE PROGRAM 


CODE ST
 

INVESTIGATION DISCIPLZNE(S) 


PARTICLES AND FIELDS 

IONOSPHERES 


MAGNETOSPHERIC PHYSICS 


PERSONNEL 

Pi - M. SUGIURA NASA-GSFC 


01 - B.G. LEDLEY NASA-GSFC 

01 - W.H. FARTHING NASA-GSEC 

01 - L.J. CAHILL, JR. U OF MINNESOTA 


BRIEF DESCRIPTION 

THIS INVESTIGATION USES A TRIAXIAL FLUXGATE MAGNETOMETER 


(HAG-A), SIMILAR TO ONE ON BOARD DE-S. TO OBTAIN VECTOR 

MAGNETIC FIELD DATA NEEDED TO STUDY THE 

MAGNETOSPHERE-IONOSPHERE-ATMOSPHERE COUPLING. THE PRIMARY 

OBJECTIVE OF THIS INVESTIGATION IS TO 0OTAIN MEASUREMENTS Of 


FIELD-ALIGNED CURRENTS IN THE AURORAL OVAL AND OVER THE POLAR 

CAP AT TWO DIFFERENT ALTITUDES. THIS IS ACCOMPLISHED USING THE 


TWO SPACECRAFT AND CORRELATIONS OF THESE MEASUREMENTS WITH 

OBSERVATIONS OF ELECTRIC FIELDS. PLASMA WAVES, SUPRATHERMAL 


PARTICLES. THERMAL PARTICLES. AND WITH AURORAL IMAGES OBTAINED 

FROM INVESTIGATION DE-A-OS. THE MAGNETOMETER INCORPORATES ITS 

OWN 12-BIT A-D CONVERTS, A 4-BIT DIGITAL COMPENSATION REGISTER 

FOR EACH AXIS. AND A SYSTEM CONTROL TO GENERATE A 48-BIT DATA 

WORD CONSISTING OF A 16-BIT REPRESENTATION OF THE FIELD 


MEASURED ALONG EACH OF THE THREE MAGNETOMETER AXES. TRACK AND 

HOLD MODULES ARE USED TO OBTAIN SIMULTANEOUS SAMPLES ON ALL 

THREE AXES. INSTRUMENT BANDWIDTH IS 25 HI. MAXIMUM POSSIBLE 


ERRORS FROM INSTRUMENTAL SOURCES ARE CONSERVATIVELY ESTIMATED 

WITHIN 0.005 PERCENT OF READING AND - .0005 TESLA IN HIGH-FIELD 
REGIONS. THE MAGNETOMETER'S PIGITAL COMPENSATION OF THE 
AMBIENT FIELD IS IN PRECISE .8 TESLA INCREMENTS. 

DYNAMICS EXPLORER-B**************
 

SPACECRAFT COMMON NAME- DYNAMICS EXPLORER-B 


ALTERNATE NAMES-


NSSDC ID- DE-B 


LAUNCH DATE- 02/28181 

LAUNCH SITE- VANDENBERG AFB, 

LAUNCH VEHICLE- DELTA 


SPONSORING COUNTRY/AGENCY 


UNITED STATES 


PLANNED ORBIT PARAMETERS 

ORBIT TYPE- GEOCENTRIC 


ORBIT PERIOD- 100. mIN 

PERIAPSIS- 275. KM ALT 


PERSONNEL 

NO - F.W. GAETANO 

SC - D.P. CAUFFMAN 

PH - G.. HOGAN 

PS - R.A. HOFFMAN 


BRIEF DESCRIPTION 

THE DE-S SPACECRAFT 

THE HIGH ALTITUDE MISSION 

EIGHT- 310. KG
 
UNITED STATES 


NASA-OSS 


INCLINATION- 90.0 DEG 

APOAPSIS- 1200. KH ALT 


NASA HEADQUARTERS 

NASA EADbUARTERS 

NASA-GSfC 

NASA-GSFC 


(LOW ALTITUDE MISSION) COMPLEMENTS " 

(DE-A) AND IS PLACED INTO AN ORBIT 
WITH A PERIGEE SUFFICIENTLY LOW TO PERMIT MEASUREMENTS OF 

NEUTRAL COMPOSITION, TEMPERATURE, AND WIND. THE APOGEE IS HIGH 


ENOUGH TO PROVIDE DE-B WITH A LIFETIME OF GREATER THAN 18 

MONTHS AND PERMITS MEASUREMENTS ABOVE THE INTERACTION REGIONS 

SUPRATHERMAL IONS AND PLASMA FLOW MEASUREMENTS AT THE FEET Of 

THE MAGETOSPHERIC FIELD LINES. THE SPACECRAFT APPROXIMATES A 


SHORT RIGHT CYLINDER 137 CM IN DIAMETER AND 115 CM HIGH. THE 

TRIAXIAL ANTENNAS ARE 23 M TIP-TO-TIP. ONE 3-N BOOM IS 

PROVIDED FOR REMOTE MEASUREMENTS. THE INSTRUMENT PACKAGE HAS A 

MASS OF 75 KO. POWER IS SUPPLIED BY A SOLAR CELL ARRAY. THE 


SPACECRAFT IS 3-AXIS STABILIZED WITH THE YAW AXIS ALIGNED 

TOWARD THE CENTER OF THE EARTH TO WITHIN ONE DEG. THE SPIN 

AXIS IS NORMAL TO THE ORBIT PLANE WITHIN ONE DEG WITH A SPIN 

RATE OF ONE REVOLUTION PER ORBIT. A SINGLE-AXIS SCAN PLATFORM 

WAS INCLUDED IN ORDER TO MOUNT THE LOW ALTITUDE PLASMA 


INSTRUMENT (ODE--08). THE PLATFORM ROTATES ABOUT THE I SPIN 
AXIS. A PEN TELEMETRY DATA SYSTEM IS USED THAT OPERATES IN 
REAL TIME OR IN A TAPE RECORDER MODE. DATA ARE ACQUIRED ON A 
SCIENCE PROBLEM ORIENTED BASIS, WITH CLOSELY COORDINATED
 
OPERATIONS OF IRE VARIOUS INSTRUPENTS, BOTH SATELLITES, AND
 
SUPPORTATIVE EXPERIMENTS.
 

------- DYNAMICS EXPLORER-B. BRACE............................
 

INVESTIGATION NAME- LANGMUIR PROBE
 

NSSDC ID- DE-B -09 INVESTIGATIVE PROGRAM
 
CODE ST
 

INVESTIGATION DISCIPLENECS)
 
ATMOSPHERIC PHYSICS
 
PARTICLES AND FIELDS
 

PERSONNEL 
P - L.H. BRACE NASA-GSFC 
O - W.R. HOEGy NASA-O SFC 
01 - R.F. THEIS NASA-GSFC 
01 - K.D. COLE LA TROBE U_ 
01 - G.R. CARIGNAN U OF MICHIGAN 

BRIEF DESCRIPTION 
THE LANGMUIR PROBE INSTRUMENT CLANG) IS A CYLINDRICAL
 

ELECTROSTATIC PROBE THAT OBTAINS MEASUREMENTS OF ELECTRON
 
TEMPERATURE, TE, AND ELECTRON OR ION CONCENTRATION. NE OR NI,
 

RESPECTIVELY. DATA FROM THIS INVESTIGATION ARE USED TO PROVIDE
 
TEMPERATURE AND DENSITY MEASUREMENTS ALONG MAGNETIC FIELD LINES
 
RELATED TO THERMAL ENERGY AND PARTICLE FLOWS WITHIN THE
 
MAGNETOSPiERE-IONOSPHERE SYSTEM. TO PROVIDE THERMAL PLASMA
 

CONDITIONS FOR WAVE-PARTICLE INTERACTIONS, AND TO MEASURE
 
LARGE-SCALE AND FINE-STRUCTURE IONOSPHERIC EFFECTS Or ENERGY
 
DEPOSITION IN THE IONOSPHERE. THE LANGMUIR PROBE INSTRUMENT IS
 
IDENTICAL TO THAT USED ON THE AE SATELLITES AND THE PIONEER
 

VENUS ORBITER. THE INSTRUMENT EMPLOYS TWO INDEPENDENTLY
 
OPERATED CYLINDRICAL COLLECTORS EACH MOUNTED AT THE END OF A
 
SHORT BOOM. EACH COLLECTOR IS 5 CI LONG AND 0.3 CM IN
 
DIAMETER. AN ELECTRONIC UNIT APPLIES APPROPRIATE VOLTAGE
 

WAVEFORMS TO EACH PROBE AND MEASURES THE RESULTING CURRENTS
 
THAT ARE DRAWN FROM THE IONOSPHERIC PLASMA SURROUNDING THE
 
SPACECRAFT. THESE CURRENTS ARE INTRODUCED TO CIRCUITS THAT ARE
 

ABLE TO PERFORM AN IN-FLIGHT ANALYSIS OF THE DATA FOB TE, NE,
 
AND HI. THIS GREATLY REDUCES THE REQUIREMENT FOR HIGH
 
TELEMETRY DATA RATES AND PERMITS INCREASED SPATIAL RESOLUTION
 
OF THE MEASUREMENTS. SPACECRAFT POTENTIAL CAN ALSO aE
 
DETERMINED FROM THESE MEASUREMENTS. THE INSTRUMENT HAS
 
SELECTABLE MODES OF-OPERATION THAT PROVIDE VARIOUS DEGREES OF
 
SPATIAL RESOLUTION. MAXIMUM RESOLUTION FOR NE OR NA IS
 
OBTAINED BY FIXING THE POTENTIAL OF ONE PROBE AND CONTINUOUSLY
 

SAMPLING THE RESULTING RESPECTIVE ELECTRON OR ION CURRENT. THE
 
RESOLUTION IS LIMITED ONLY BY THE SAMPLING RATE ASSIGNED TO THE
 
INSTRUMENT SIMULTANEOUSLY, THE OTHER PROBE CAN MEASURE NI AT
 

A RATE OF UP TO 5 TO 100 PER SECOND, DEPENDING ON THE
 
TELEMETRY RATE AVAILABLE. AT NOMINAL RATES (1E00 BPS) TE AND
 
RE ARE MEASURED ABOUT ONE OR TWO TIMES PER SECOND,
 

------- DYNAMICS EXPLORER-B. CARIGNAN-


INVESTIGATION NAME- NEUTRAL ATMOSPHERE COMPOSITION
 

HSSDC ID- D1-8 -03 IFVESIIGATIVE PROGRAM
 

CODE ST
 

INVESTIGATION DISCIPLINE(CS
 

ATMOSPHERIC PHYSICS
 

PERSONNEL
 
PC - O.R. CARCGNAN U OF MICHIGAN
 
01 - H.W. SPENCEER NASAmGSFC
 
01 - C.A. REBER NASA-GSFEC
 

01 - A.E. HEDIN NASA-GSFC
 

BRIEF DESCRIPTION
 
THE NEUTRAL ATMOSPHERE COMPOSITION SPECTROMETER (NACS) IS
 

DESIGNED TO OBTAIN IN SITU MEASUREMENTS OF THE NEUTRAL
 
ATMOSPHERIC COMPOSITION AND TO STUDY THE VARIATIONS Of THE
 
NEUTRAL ATMOSPHERE IN RESPONSE TO ENERGY COUPLED INTO IT FROM
 

THE MAGNETOSPHERE. BECAUSE TEMPERATURE ENHANCEMENTS,
 
LARGE-SCALE CIRCULATION CELLS. AND WAVE PROPAGATION ARE
 
PRODUCED BY ENERGY INPUT (EACH OF WHICH POSSESSES A SPECIFIC
 
SIGNATURE IN COMPOSITION VARIATION). THE MEASUREMENTS PEPMIT
 
THE STUDY OF THE PARTITION, FLOW, AND DEPOSITION Of ENERGY FROM
 
THE MAGNETOSPHERE. THE QUADRUPOLE MASS SPECTROMETER USED IS A
 
NEARLY IDENTICAL FOLLOW-ON TO THOSE FLOWN ON THE AE-C. -0. AND
 
E KMISSIONS. THE ELECTRON IMPACT IGN SOURCE IS USED IN A 

CLOSED MODE. ATMOSPHERIC PARTICLES ENTER INTO AN ANTECHAMBER 
THROUGH A KNIFE-EDGED ORIFICE. WHERE THEY ARE THERMALIZED TO
 
THE INSTRUMENT TEMPERATURE. THE EONS WITH THE SELECTED
 

CHARGE-TO-MASS RATIOS HAVE STABLE TRAJECTORIES THROUGH THE
 
HYPERBOLIC ELECTRIC FIELD AND EXIT THE ANALYZER AND ENTER INTO
 

THE DETECTION SYSTEM. AN OFF-AXIS DERYLLIUM-COPPER FYNODE
 
MULTIPLIER OPERATING AT A GAIN OF 2.E6 PROVIDES AN OUTPUT PULSE
 

OF ELECTRONS FOR EACH ION ARRIVAL. THE DETECTOR OUTPUT IS A
 
PULSE RATE PROPORTIONAL TO THE NEUTRAL DENSITY IN THE ION
 
SOURCE Of THE SELECTED MASS. THE INSTRUMENT ALSO INCLUDES TWO
 
BAFFLES THAT SCAN ACROSS THE INPUT ORIFICE FOR OPTIONAL
 

MEASUREMENT OF THE TRANSVERSE COMPONENTS OF THE NEUTRAL WIND.
 
THE INSTRUMENT COVERS THE ENTIRE MASS RANGE FROM I TO 46 U, BUT
 
NORMALLY IS USED IN A SELECTED MASS STEPPING MODE WHERE MASS
 
NUMBERS 4, ZE, 30, 3Z, AND 40 ARE SAMPLED SEGUENTIALLY WIT A


H 

SPATIAL RESOLUTION OF 4 KM. THE TIRE RESOLUTION NEEDED TO
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DETERMINE THE ABUNDANCE OF GAS AT A SINGLE MASS IS 16 -- DyNAPICS HEELIS ---------NAP EXPLORER-B, 
MILLISECONDS. OPERATIONAL ALTIUDES ARE BETWEEN 200 KM AND 500 
KM WITH REDUCED CAPABILITY AS LOW AS 150 KM AND AS HIGH AS 630 INVESTIGATION NAME- ION DRIFT METER 
DR.
 

NSDC ID- DE-E -06 INVESTIGATIVE PROGRAM 
DYNAMICS-------EXPLORER-f. HANSON- CODE ST 

INVESTIGATION NAME- RETARDING POTENTIAL ANALYZER INVESTIGATION DISCIPLINE(S)
 

IONOSPHERES 

NSSDC 1O- DE-U -07 INVESTIGATIVE PROGRAM ATMOSPHERIC PHYSICS 
CODE ST 

PERSONNEL 
INVESTIGATION DISCIPLEHECS) PI - R.A. HEELIS U OF TEXAS, DALLAS 
SPACE PLASMAS 01 - .B. HANSON U OF TEXAS, DALLAS 
ATMOSPHERIC PHYSICS 01 - D.R. ZUCCARO U OF TEXAS, DALLAS 

OF - CR. LIPPENCOTT U OF TEXAS. DALLAS 
PERSONNEL 

Pl - U.. HANSON U OF TEXAS, DALLAS BRIEF DESCRIPTION 

01 - R-A. HEELIS U OF TEXAS. DALLAS THE ION DRIFT METER (1O) MEASURES THE BULK MOTIONS OF 
01 - B.R. ZUCCARO U OF TEXAS, DALLAS THE IONOSPHERIC PLASMA PERPENDICULAR TO THE SATELLITE VELOCITY 
01 - I.R. LIPPENCOTT U OF TEXAS, DALLAS VECTOR. THIS INVESTIGATION YIELDS INFORMATION ON: (1) THE ION 

CONVECTION (ELECTRIC FIELD) PATTERN IN THE AURORAL AND POLAR 

BRIEF DESCRIPTION IONOSPHERE; () THE FLOW OF PLASMA ALONG MAGNETIC FIELD LINES 
THE RETARDING POTENTIAL ANALYZER (RPA) PROVIDES DATA OH WITHIN THE PLASMASPHERE, WHICH DETERMINES WHETHER THIS MOTION 

TEMPERATURE, COMPOSITION, CONCENTRATION, AND THE BULK VELOCITY IS SIMPLY A BREATHING OF THE PROTONOSPHERE A REFILLING OF THIS 4 
OF POSITIVE IONS NOMINALLY PARALLEL TO THE VEHICLE VELOCITY- REGION AFTER A STORM, OR AN INTERHEMISPHERIC TRANSPORT OF
 
THE MEASURED PARAMETERS OBTAINED FROM THIS INVESTIGATION ARE PLASMA (3) THE THERMAL ION CONTRIBUTION T0 FIELD-ALIGNED
 

BASIC 70 THE UNDERSTANDING OF MECHANISMS THAT INFLUENCE THE ELECTRIC CURRENTS; (4) VELOCITY FIELDS ASSOCIATED WITH SMALL
 
PLASMA; I.E., TO UNDERSTAND THE COUPLING BETWEEN THE SOLAR 4INO SCALE PHENOMENA THAT ARE IMPORTANT AT BOTH LOU AND HIGH
 

AND THl EARTH'S ATMOSPHERE. THE ANALYZER DEFINES THE ION LATITUDES; () THE MAGN1TUDE AND VARIATION Of THE TOTAL
 
TEMPERATURE IN THE REGIONS WHERE THE CONCENTRATION, N(I). IS CONCENTRATION ALONG THE ORBITAL FLIGHT PATH. THE ION DRIFT
 
GREATER THAN 110 IONS PER CUBIC C, AND DETERMINES THE VALUE Or METER MEASURES THE PLASMA MOTION PARALLEL TO THE SENSOR FACE fY
 
N(S) FROM ITS MAXIMUM VALUE DOWN TO APPROXIMATELY 10 IONS PER USING A GRIDDED COLLIMATOR AND MULTIPLE COLLECTORS TO DETERMINE
 
CUBIC CM. -THE RPA PROVIDES THE BEST ABSOLUTE VALUE FOR NCI) AF THE DIRECTION OF ARRIVAL OF THE PLASMA. THE INSTRUMENT
 
THE IN SITU MEASURING INSTRUMENTS ON THE SPACECRAFT, AND IS GEOMETRY IS VERY SIMILAR TO THAT USED ON THE AE-C SATELLITE.
 
ALSO CAPABLE OF MEASURING FRACTIONAL CHANGES IN N(I) OF LESS TWO LOGARITHMIC AMPLIFIERS AND ONE LINEAR DIFFERENCE AMPLIFIER
 
THAN 0.1 PERCENT WITH HIGH SPATIAL RESOLUTION. THE ARE USED WITH THE DRIFT METER. THE LOGARITHMIC AMPLIFIERS CAN
 
PEASUREIENTS ARE MADE WITH A MULTIGRIDDED PLANAR RETARDING BE CONNECTED TO DIFFERENT PAIRS OF THE COLLECTOR SEGMENTS AND
 

POTENTIAL ANALYZER VERY SIMILAR IN CONCEPT AND GEOMETRY TO THE PROVIDE THE INPUT TO THE DIFFERENCE AMPLIFIER. THE OUTPUT FROM
 
INSTRUMENTS CARRIED ON THE AE SATELLITES. A PAIR OF APERATURE THE DIFFERENCE AMPLIFIER IS PROPORTIONAL TO THE RATIO OF THE
 
GRIDS ARE HELD AT SPACECRAFT GROUND AND A SECOND PAIR OF GRIDS CURRENTS TO THE PAIRS OF COLLECTOR SEGMENTS. IF THE DIRECTION
 

COMPRISES THE RETARDING SWEEP GRID. THE POTENTIAL ON THESE OF ARRIVAL OF THE PLASMA IS NOT NORMAL TO THE SENSOR FACE, THEN
 
GRID0 DETERMINES THE ENERGY OF THE IONS IN THE SPACECRAFT FRAME THE ION CURRENT IS ASYMMETRICALLY DISTRIBUTED OVER THE FOUR
 
OF REFERENCE THAT CAN REACH THE ELECTROMETER COLLECTOR. THE COLLECTOR SEGMENTS. IN THE AESENSE OF ANY EXTERNAL ELECTRIC
 

RETARDING POTENTIAL IS VARIED EN DIFFERENT SEUENCES TO PROVIDE FIELDS OR NEUTRAL MINDS. THE ANGLE OF ARRIVAL OF THE PLASMA AT
 
INFORMATION ON THE ION THERMAL ENERGY DISTRIBUTION. THE THE SENSOR FACE IS DETERMINED SOLELY BY THE ATTITUDE OF THE
 
ELECTRICALLY NEGATIVE SUPRESSOR GRID BETFEEN THE SWEEP GRID AND SENSOR RELATIVE TO THE SPACECRAFT VELOCITY VECTOR. IF THE
 
THE COLLECTOR SERVES TO SUPRESS SOLAR UV EJECTED PHOTOELECTRONS SPACECRAFT ATTITUDE, VELOCITY, AND THE POSITION OF THE SENSOR
 
BY SENDING THEN BACK TO THE COLLECTOR AND ALSO SHIELDS THE ON THE SURFACE ARE ACCURATELY KNOWN. THEN ANY DEVIATION
 
COLLECTOR FROM AMBIENT ELECTRONS. THE ION CURRENT-RETARDING (RECORDED BY THE DRIFT METER) FROM THE EXPECTED ANGLE OF
 
VOLTAGE CHARACTERISTICS ARE ANALYZED BY FITTING THEORETICAL ARRIVAL OF THE PLASMA MAY BE INTERPRETED IN TERMS OF PLASMA
 
CURVES TO THE DATA O A COMPUTER USING LEAST SQUARES MOTION CAUSED BY ELECTRIC FIELDS OR NEUTRAL WINDS. IN ADDITION
 
TECHNIQUES. PARAMETERS THAT ARE DEDUCED FROM THIS PROCESS ARE: TO MEASURING THE ANGLE OF ARRIVAL OF THE PLASMA AT THE SENSOR
 
10" TEMPERATURE; VEHICLE POTENTIAL; PLASMA DRIFT VELOCITY FACE IT IS POSSIBLE TO MONITOR THE TOTAL ION CONCENTRATION
 
NORMAL TO THE SENSOR FACE; AND THE CONCENTRATION OF H., HE., BECAUSE THE SUM OF THE CURRENTS TO THE TWO LOGARITHMIC
 

, 

0+. AND FE' AND MOLECULAR IONS O2. NO, AND N?'. AMPLIFIERS IS VERY NEARLY PROPORTIONA TO THIS QUANTITY. 

DYNAMICS
-------EXPLOREr-R. HAYS ------------------------------ ------- DYNAMICS EXPLORER-B. HOFFMAN-

INVESTIGATION NAME- FASRY-PEROT INTERFEROMETER INVESTIGATION NAME- LOW ALTITUDE PLASMA INVESTIGATION HIGH
 

ANGULAR RESOLUTION
 
NSSDC ID- DE-B -35 INVESTIGATIVE PROGRAM
 

CODE STICO-OP NSSDC ID- DE- -13 INVESTIGATIVE PROGRAM
 
CODE ST
 

INVESTIGATION DISCIPLINE(S)
 
ATMOSPHERIC PHYSICS INVESTIGATION DISCIPLINE(S)
 

PARTICLES AND FIELDS
 
PERSONNEL ATMOSPHERIC PHYSICS
 

P1 - P.D. HAYS U Of MICHIGAN
 
07 - R.G. ROBLE NAIL CITR FOR ATHOS RES PERSONNEL
 
01 - G.R. CARIGNAN U OF MICHIGAN PI - RoA. HOFFMAN NASA-GSFC
 
01 - A.F. NAGY U OF MICHIGAN 01 - J.D. WINNINGHAM U Of TEXAS. DALLAS
 
01 - D. REES U COLLEGE LONDON 01 - D.M. KLUMPAR U OF TEXAS, DALLAS
 

01 - J.L. BURCH U OF TEXAS-SAN ANTONIO
 
ERIEF DESCRIPTION
 

THE FABRY-PEROT INTERFEROMETER (FP) IS A HIGH RESOLUTION BRIEF DESCRIPTION
 
INSTRUMENT DESIGNED TO MEASURE THE DRIFT AND TEMPERATURE OF THIS INVESTIGATION USES THE SUPRATHERMAL PARTICLE
 
NEUTRAL AND IONIC ATOMIC OXYGEN USING THE DOPPLER TECHNIQUE- DISTRIBUTION FUNCTIONS MEASURED BY 80TH THE HIGH (DE-A-05) AND
 
ZENITH ANGLE SCANNING PROVIDES WIND DETERMINATIONS AT VARIOUS LOW (OE-B-OS) ALTITUDE PLASMA INSTRUMENTS. THE PURPOSES ARE
 
ALTITUDES BELOW THE SPACECRAFT. THE INFORMATION OBTAINED FROM TO: (1) STUDY THE PROPERTIES AND LOCATIONS OF AURORAL,
 

THIS INVESTIGATION IS USED TO STUDY THE DYNAMIC RESPONSE OF THE ACCELERATION MECHANISMS. C2) DETERMINE THE NATURE AND
 

THERMOSPHERE TO THE ENERGY SOURCES CAUSED BY MAGNETOSPHERIC DISTRIBUTION OF ELECTRIC FIELDS PARALLEL TO THE MAGNETIC FIELD.
 
ELECTRIC FIELDS AND THE ABSORPTION OF SOLAR ULTRAVIOLET LIGHT C3) IDENTIFY THE CHARGE CARRIERS OF THE MAJOR ELECTRIC CURRENT
 
IN THE THERMOSPHERE. THE INSTRUMENT tS BASED ON THE VISIBLE SYSTEMS COUPLING THE MAGNEIOSPHERE AND IONOSPHERE, AND (4)
 
AIRGLOM EXPERIMENT (VAE) USED IN THE AE PROGRAM, THE ADDITION DETERMINE RELATIONS BETWEEN THESE QUANTITIES, AND THE
 
OF A SCANNING MIRROR, THE FABRY-PEROT ETALON, AN IMAGE PLANE CONVECTION ELECTRIC FIELD AND AURORAL LIGHT EMISSION PATTERNS-

DETECTOR. AND A CALIBRATION LAMP ARE THE PRINCIPAL DIFFERENCES.
 
FOUR BAND-PASS FILTERS ISOLATE LINES AT S577 A. 6300 A, 7319 A - ----- DYNAMICS EXPLORER-B. MAYNARD-
AND THE SPECTRAL CALIBRATION LINE. THE BASIC SENSOR IS A
 
FLAT-PLATE FABRY-PEROT INTERFEROMETER. WITH A PLATE DIAMETER OF INVESTIGATION NAME- ELECTRIC FIELD INVESTIGATIONS 

3.1 CM AND A PLATE SEPARATION OF 1.27 CM. BECAUSE THE
 
FABRY-PEROT PROVIDES ALL THE NEEDED SPECTRAL INFORMATION IN A NSSDC ID- DE-B -02 INVESTIGATIVE PROGRAM
 
CONCENTRIC RING PATTERN ON AN IMAGE PLANE. A SINGLE CODE ST
 
PHOTON-COUNTING IMAGE DETECTOR IS USED TO ACOUIRE SIMULTANEOUS
 
SPECTRAL INFORMATION. THIS DETECTOR CONSISTS OF A PHOTOCATHODE INVESTIGATION DISCIPLINE($)
 
MIECROCHANNEL-PLATE GAIN STAGE AND CONCENTRIC RING ANODES ATMOSPHERIC PHYSICS
 

MATCHED TO THE FABRY-PEROT OUTPUT IMAGE. THE RESOLUTION IS PARTICL S.AND FIELDS
 
0.0196 A PER RING, ALLOWING ABSOLUTE MEASUREMENT ACCURACY Of
 
ABOUT 10 N/S.
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PERSONNEL 

PI - B.C. MAYRARD 	 NASA-GSFC 
01 - J.P. HEPPNER 	 NASA-GSFC 

BRIEF 	DESCRIPTION 

THE 'VECTOR ELECTRIC FIELD INSTRUMENT (VEFI) USES
 

FLIGHT-PROVEN DOUBLE-PROBE TECHNIQUES WITH 20-H BASELINES TO 

OBTAIN VECTOR MEASUREMENTS OF bC ELECTRIC FIELDS. THIS 

ELECTRIC FIELD INVESTIGATION PROVIDES THE DATA NECESSARY TO 
MEET THE FOLLOWING OBJECTIVES: (1) TO OBTAIN ACCURATE AND 
COMPREHENSIVE FRIAXIAL DC ELECTRIC FIELD MEASUREMENTS AT 

IONOSPHERIC ALTITUDES RN ORDER TO REFINE THE BASIC SPATIAL 
PATTERNS. DEFINE TRE LARGE-SCALE TIME HISTORY Of THESE 

PATTERNS. AD STUDY THE SMALL-SCALE TEMPORAL AND SPATIAL 

VARIATIONS WITHIN THE OVERALL PATTERNS; (2) TO STUDY THE DEGREE 
TO WHICH AND IN WHAT REGION THE ELECTRIC FIELD PROJECTS TO THE 

EQUATORIAL PLANE; C3) TO OBTAIN MEASUREMENTS OF ELF AND 

LOWER-FREQUERCY IRREGULARITY STRUCTURES; AND (4) TO PERFORM 

NUMEROUS CORRELATIVE STUDIES. THE INSTRUMENT CONSISTS OF 6 
CYLINDRICAL ELEMENTS 11 1 LONG AND 28 MIELIMETERS IN IARETER 
FOR -EACH OF THE 6 ANTENNAS NECESSARY FOR THE AXIS MEASUREMENT. 

EACH ANTENNA IS INSULATED FORM THE PLASMA EXCEPT FOR THE OUTER 
2 D. THE BASELINE. OR DISTANCE BETWEEN THE MIDPOINTS OF THESE 

2-M ACTIVE ELEMENTS IS 2C M. THE ANTENNAS ARE INTERLOCKED 
ALONG THE EDGES TO PREVENT OSCILLATION (CAUSED BY THERMAL 
PUMPING) ANt TO INCREASE THEIR RIGIDITY AGAINST DRAG FORCES. 

THE BASIC ELECTRONIC SYSTEM 'IS VERY SIMILAR IN CONCEPT TO THAT 
USED ON IMP-J AND ISEE 1. BUT MODIFIED FOR A THREE-AXIS 
MEASUREMENT ON A NONSPINNING SPACECRAFT. AT THE CORE Of THE 
SYSTEM ARE THE HIGH IMPEDANCE (EI2-ORF) PREAMPLIFIERS WHOSE 

OUTPUT ARE ACCURATELY SUBTRACTED AND DIGITIZED (14-BIT A-0 
CONVERSION FOR SENSITIVITY 70 0.1 mICROVOLTS/H) TO MAINTAIN 
HIGH 'RESOLUTION FOR SUBSEQUENT REMOVAL OF THE CROSS-PRODUCT OF 
THE VECTORS V AND 0 IN DATA PROCESSING. THIS PROVIDES THE 
BASIC DC MEASUREMENT. OTHER CIRCUITRY IS USED TO AID IN 
INTERPRETING THE DC DATA AND TO MEASURE RAPID VARIATIONS IN THE 

SIGNALS DETECTED BY THE ANTENNAS. 

------ DYNAMICS EXPLORER-S. MAY ------------------------------

INVESTIGATION NAME-	 ATMOSPHERIC DYNAMICS AND ENERGETICS 
INVESTIGATION 

NSSDC ID- DE-B -12 INVESTIGATIVE PROGRAM
 
CODE ST 


INVESTIGATION DISCIPLINE(S) 


ATMOSPHERIC PHYSICS 

PERSONNEL 
PI - H.G. MAYA NASA-GSFC 
01 - G.P. MENTON NASA-GSFC 

BRIEF 	DESCRIPTION 

THE PURPOSE OF THIS 	 INVESTIGATION IS TO STUDY THE DYNAMIC 

RESPONSES or THE THERMOSPHERE AND IONOSPHERE TO ENERGY 
DEPOSITION IN THE FORM OF JOULE HEATING, PARTICLE 

PRECIPITATION. AND MOMENTUM TRANSFER By ELECTRIC 
FIELD-GENERATED DRIFTS. THE OBJECTIVE 15 TO DETERMINE THE 

RELATIVE IMPORTANCE OF TOE VARIOUS PHENOMENA AND THE CONDITIONS 
UNDER WHICH ORDERING OCCURS. BECAUSE THE RELATIVE IMPORTANCE 
OF THE DIFFERENT PROCESSES VARIES WITH GEOMAGNETIC ACTIVITY. 
BOTH GEOMAGNETICALLY QUIET AND DISTURBED CONDITIONS ARE 
EXAMINED. USING THEORETICAL MODELS AS TOOLS. THE PRINCIPAL 


COAL IS TO QUANTITATIVELY ANALYZE THE PHYSICAL PROCESSES 
INVOLVED IN THE ENERGY COUPLING BETWEEN THE MAGNETOSPHERE AND 
THE THERMOSPHERE. IN ADDITION TO DATA OBTAINED FROM THE DE 
SATELLITES. THE INVESTIGATION USES GROUND-BASED CORRELATIVE 
MEASUREMENTS. 


DYNAMICS-DY---- EXPLORER-B. NAGY ------------

INVESTIGATION NAME-	 MAGNETOSPHERIC ENERGY COUPLING TO THE 

ATMOSPHERE INVESTIGATION 


NSSDC 1D- DE-B -10 INVESTIGATIVE PROGRAM
 
CODE ST 


INVESTIGATION DISCIPLINE(S) 


PARTICLES AND FIELDS
 
ATMOSPHERIC PHYSICS 


PERSONNEL
 
PI - A.F. NAGY U OF MICHIGAN 


BRIF 	DESCRIPTION 


THIS INVESTIGATION. USING VARIOUS DATA FROM THE 

SPACECRAFT INSTRUMENTS. STUDIES: (I) GLOBAL THERMOSPHERIC 
DYNAMICS (THE EFFECTS OF ENERGY INPUT TO THE THERMOSPHERE FROM 

THE MAGNETOSPHERE BY CONVECTION. JOULE HEATING. PARTICLE 
PRECIPITATION AND TIDAL ENERGY). (2) THE CONVECTIVE COUPLING OF 


THE THERMAL PLASMA BETWEEN THE IONOSPHERE AND MAGNETOSPHERE; 
AND (3) THE ENERGY-LOSS MECHANISMS OF IONOSPHERIC 

PHOTOELECTRONS IN THE PLASMASPHERE. 

------ DYNAMICS EXPLORER-B. ROBLE -----------

INVESTIGATION NAME-	 ATMOSPRERIC DYNAMICS AND ENERGETICS 
INVESTIGATION 


NSSDE ID- DE-B -11 INVESTIGATIVE PROGRAM 
CODE ST 

INVESTIGATION DISCIPL
ATMOSPHERIC PHYSICS 

INE(S) 

PERSONNEL 

PI - A.G. RODLE MAIL CTR FOR ATHOS RES 

BRIEF DESCRIPTION 
THIS INVESTIGATION STUDIES THE LARGE-SCALE IEUTRAL-PLASMA
 

INTERACTIONS IN THE THERMOSPHERE CAUSED BY
 
MAGHETOSPHERIC-IONOSPHERIC AND THERMOSPHERIC COUPLING
 

PROCESSES. MODELS 	ARE USED TO PROVIDE A THEORETICAL FRAMENORK
 
IN WHICH CERTACN IMPORTANT IONOSPHERIC AND ATMOSPHERIC
 
PROPERTIES NEEDED FOR COUPLING PROCESSES (SUCH AS THE PEDERSON
 

AND HALL CONDUCTIVITIES) MAY BE CONSISTENTLY CALCULATED USING
 
SATELLITE DATA MEASURED AT A GIVEN HEIGHT. THESE MODELS APE
 
USED 	 TO CALCULATE VERTICAL PROFILES OF IONOSPHERIC PROPERTIES
 
THAT 	 ARE USEFUL FOR COMPARISON WITH INCOHERENT SCATTER RADAR
 

MEASUREMENTS AND OTHER GROUND-BASED SUPPORTING DATA. THE DATA
 
ARE USED TO IDENTIFY AND EVALUATE THE NEUTRAL THERMOSPHERIC
 
HEAT 	 AND MOMENTUM SOURCES, AND TO DETERMINE THE EFFECTIVENESS
 

OF HIGH LATITUDE 	 DYNAMIC PROCESSES IN CONTROLLING THE GLOBAL
 
THERMOSPNERIC CIRCULATION AID THERMAL STRUCTURE.
 

------- DYNAMICS EXPLOAER-B. SPENCER -----------------------


INVESTIGATION NAME- 	WIND AND TEMPERATURE 

NSSDC ID- DE- -C4 INVESTIGATIVE PROGRAM 
CODE ST 

B 


INVESTIGATIONJ DISCIPLINE(S)
 
ATMOSPHERIC PHYSICS
 

PERSONNEL 
PI - M N. SPENCER NASA-GSFC 
GI - A.E. HEDIN NASA-GSFC 
01 - W.R. HOEGY VASA-GSFC 
01 - H.B. NIEMANN NASA-GSFC 
OR - R.F. THEIS NASA-GSFC 
01 - G.R. CARIGNAN U OF MICHIGAN 

BRIEF 	DESCRIPTION 
THE KIND AND TEMPERATURE SPECTROMETER (WATS) PEASURES THE 

IN SITU NEUTRAL WINDS, THE NEUTRAL PARTICLE TEMPERATURES, AND 

THE CONCENTRATIONS OF SELECTEP OASES. THE OBJECTIVE Of THIS 
INVESTIGATION IS TO STUDY THE INTERRELATIONSHIPS AMONG THE 

WINDS, TEMPERATURES, PLASMA DRIFT. ELECTRIC FIELDS. AND OTHER 
PROPERTIES OF THE THERMOSPAERE THAT ARE MEASURED BY OTHER 
INSTRUMENTS ON THE SPACECRAFT. KNOWLEDGE OF HOW THESE 
PROPERTIES ARE INTERRELATED HELPS I. EXPLAINING THE
 

CONSEQUENCES OF THE ACCELERATION OF NEUTRAL PARTICLES BY THE
 
IONS IN THE IONOSPHERE. THE ACCELERATION OF IONS BY NEUTRALS
 

CREATING ELECTRIC FIELDS. AND THE RELATED ENERGY TRANSFER
 
BETWEEN THE IONOSPHERE AND THE MAGNETOSPHERE. THREE COrPONENTS
 
OF THE HIND. ONE NORMAL TO THE SATELLITE VELOCITY VECTOR IN THE
 
HORIZONTAL PLANE. ONE VERTICAL, AND ONE IN IHE SATELLITE
 

DIRECTION ARE MEASURED. FROM THCSE QUANTITATIVE NEASUREMENTS.
 

THE WIND VECTOR IS COMPUTED. A RETARDING POTENTIAL GUADRUPOLE
 
MASS SPECTROMETER, COUPLED TO THE ATMOSPHERE THROUGH A
 
PRECISELY ORIFICED ANTECHAMEER, IS USED- IT CAN BE OPERATED IN
 
EITHER OF TO MODES, ONE EMPLOYING THE RETARDING CAPABILITY AND
 

THE OTHER USING THE ION SOURCE AS A CONVENTIONAL NONRETARDENG 
SOURCE. TWO SCANNING BAFFLES ARE USED SN FRONT OF THE MASS 
SPECTROMETER. ONE MOVING VERTICALLY IN FRONT OF TH SENSOR AND 
ONE MOVING HORIZONTALLY. THE MAGNITUDES OF THE HORIZONTAL AND 
VERTICAL COMPONENTS OF THE GIND NORMAL TO THE SPACECRAFT 
VELOCITY VECTOR ARE COMPUTED FROM MEASUREMENTS OF THE ANGULAR 
RELATIONSHIP BETWEEN THE NEUTRAL PARTICLE STREAM AND THE 

SENSOR. THE COMPONENT OF THE TOTAL STREAM VELOCITY IN THE 
SATELLITE DIRECTION IS MEASURED DIRECTLY BY THE SPECTROMETER 
SYSTEM THROUGH DETERMINATION OF THE REQUIRED RETARDING 
POTENTIAL. 

------- DYNAMICS EXPLORER-B. SUGIURA ------------------------


INVESTIGATION NAME-	 MAGNETIC FIELD OBSERVATIONS
 

NSSPC ID- DE-B -01 INVESTIGATIVE PROGRAM
 
CODE ST
 

INVESTIGATION DISCIPLINE(S)
PARTICLES AND FIELDS
 
ATMOSPHERIC PHYSICS
 

PERSONNEL
 
PI - M. SUGIURA 	 NASA-GSFC 
01 - B.0. LEDLEY NASA-GSFC 
01 - U.H. FARTHING NASA-GSFC 
0 - L.J. CAHILL, JR. U OF MINNESOTA 

BRIEF 	DESCRIPTION
 
A FLUXGATE MAGNETOMETER (MAG-) SIMILAR TO ONE ON BOARD 

DE-A (DE-A-01), IS USED TO OBTAI MAGNETIC FIELD DATA FEEDED TO 
STUDY THE MAGNETOS PH ERE -INOSPH ERE -ATMOSPHERE COUPLING. THE 

PRIMARY OBJECTIVES OF THIS INVESTIGATION ARE TO MEASURE 

FIELD-ALIGNED CURRENTS IN THE AURORAL OVAL AD OVER THE POLAR 
CAP AT TWO DIFFERENT ALTITUDES USING THE TWO SPACECRAFT, AND TO
 
CORRELATE THESE MEASUREMENTS WITH OBSERVATIONS OF ELECTRIC
 

FIELDS. PLASMA NAVES. SUPRATHERNAL PARTICLES. THERAL
 
PARTICLES. AND AURORAL IMAGES OBTAINED FROM INVESTIGATION
 

DE-A-OS. THE SENSOR IS A THREE-AXIS FLUXGATE MAGNETOMETER WITH
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DIGITAL COMPENSATION OF THE AMBIENT FIELD IN PRECISE PERSONNEL
 
8.E-6-TESLA IKCREMENTS. THE INSTRUMENT INCORPORATES ITS OWN 

12-aIT A-D CONVERTER. 4-BIT DIGITAL COMPENSATION REGISTER FOR 

EACH AXIS, AND A SYSTEM CONTROL TO GENERATE A 48-817 DATA MORD 

CONSISTING OF A 16-biT REPRESENTATION OF THE FIELD MEASURED
 
ALON EACH OF THREE YAGNETOMETER AXES. TRACK AND HOLD MODULES 

ARE USED TO OBTAIl SIMULTANEOUS SAMPLES ON ALL THREE AXES., THE 

INSTRUMENT BANDWIDTH IS 25 hN. MAXIMUM POSSIBLE ERRORS FROM 


INSTRUMENTAL SOURCES ARE. CONSERVATIVELY ESTIMATED WITHIN .005 
PERCENT OF READING ANO *5.E-6 TESLAS IN HIGH FIELD REGIONS. 

-------EXPLORER-B. ----------DYNAMICS JINIENGHAM 

INVESTIGATION NAME-	 LON ALTITUDE PLASMA INSTRUMENT 


NSSDC ID- DE-S -3E INVESTIGATIVE PROGRAM 
CODE ST 

INVESTIGATION DISCIPLINE(S) 
ATMOSPHERIC PHYSICS 

PARTICLES AND FIELDS 

PERSONNEL 

PI - JoD. WINNINGHAM U OF TEXAS, DALLAS 
01 - D.P. KLUPPAR U OF TEXAS. DALLAS 
01 - R.A. HOFFMAN NASA-GSFC 

01 - J.L. BURCH U OF TEXASSAN ANTONIO 

BRIEF DESCRIPTION 
THE LOW ALTITUDE PLASMA INSTRUMENT (LAPI) PROVIDES HIGH 


RESOLUTION MEASUREMENTS OF POSITIVE IONS AND ELECTRONS FROM S 
rV TO 25 KEV. DATA FROM THIS INVESTIGATION AND SUPPORTINEG 
MEASUREMENTS ARE USED TO STUDY: (1) THE IDENTIFICATION AND 
IhTENSITIES OF BIRKELAND CURRENTS, (2) AURORAL PARTICLE SOURCE 

REGIONS AND ACCELERATION MECEANISMS, (3) THE EXISTENCE AND ROLE 
CF E PARALLEL TO N. (4) SOURCES ArID EFFECTS OF POLAR CAP 
PARTICLE FLUXES. (S) THE TRANSPORT OF PLASMA WITHIN AND THROUGH 
THE MAG4EIOSbHERIC CUSPS, (6) DYNAMIC CONFIGURATIONS OF HIGH 
LATITUDE FLUX TUBES. (7) LOSS CONE EFFECTS OF WAVE-PARTICLE 
INTERACTIONS. (8) HOT-COLD PLASMA INTERACTIONS. (9) IONOSPHERIC 
EFFECTS OF PARTICLE PRECIPITATION. AND (10) PLASMA CONVECTION 
AT HIGH ALTITUDES- THE INSTRUmENT CONTAINS AN ARRAY OF UP TO 

1S ELECTROSTATIC ANAkYZEHS OF T E ISIS 2 TYPE- EACH WITH AN 
ELECTRON CHANNEL AND MOST WITH AN 1Ol CHANNEL. IN ORDER TO 


CaTAIN DETALCO PITCH ANGLE DISTRIBUTIONS AS A FUNCTION OF 

ENERGY, THE EASIC MODE Of OPERATION PROVIDES A 32-POINT ENERGY
 
SPECTRUM EVERY SECOND FROM EACH SENSOR. BUT THE VOLTAGES ON THE 

ELECTROSTATIC ANALYZER ARE PROGRAMMABLE TO ALLOL FOR HIGHER 

TIME RESOLUTION OVER LIMITED PORTIONS OF THE ENERGY SPECTRUM. 

THE ENSTRUMET IS IQUJITED ON A SIMPLE ONE-AXI5 $AN PLATFORM 

tRIENTED SO THAT ONE DETECTOR IS ALWAYS MEASURING PARTICLES 

61TH PITCH ANGLES OF LESS THAN I DEG. 


. *** ********** ********** 


SFACECRAFT COMMON NAME- CUVE 
ALTERNATE NAMES- EXTREME UV EXPLORER, BERKSAT 


NSSDC SD- EUVE 

LnUNCH DATE- 11O/LIA 	 WEIGHT- 400. KG 


LAUNCH SITE- CAPE CANAVERAL, UNITED STATES 
LAUNCH VEHICLE- SHUTTLE 


SPONISORING COUhTRYAGEDCY 
UNITED STATES NASA-OSS 

OLAUNED OREIT PARAMETERS 
ORBIT TYPE- GEOCENTRIC 
ORBIT PERIOD- 95.6 MII INCLINATION- 28. DEG 
PERIAPSIS- 550. K% ALT APOAPSIS- 550. AM ALT 

PERSONNEL 
MG - L. DOIDEY NASA HEADQUARTERS 
SC - A.G. OPP NASA dEADQUARTEES 

pM - S.T. IILLIS NASA-GSFC 
PS - 4OT SELECTED YET 

BRIEF DESCRIPTION 

EXTREME ULTRAVIOLET EXPLORER (EUVE) IS A DOME-SHAPED 
SPINNING SPACECRAFT DESIGNED TO ROTATE ABOUT THE EARTHISUN 
LINE. THE DIRECTION Of THE SPIN AXIS IS ALTERED THROUGH 
FAGNETIC TORQUING. THE SPACECRAFT OBJECTIVE IS TO CARRY OUT A 
EULL-SKY SURVEY IN THE EXTREME ULTRAVIOLEI RANGE OF THE 

SPECTRUM BETWEEN 130 AND 1009 A, FOR PURPOSES OF DISCOVERING 
AND STUDYING ULTRAVIOLET SOURCES RADIATING I ITHIS REGION AND 

TO ANALYZE EFFECTS ON THE RADIATION FROM THESE SOURCES CAUSED 
BY THE INTERSTELLAR MEDIUM. 

------- EUVE. dOTYE-


INVESTIGATION LATE-	 EXTREME ULTRAVIOLET FULL SKY SURVEY 

NSSDC ID- EUVE -01 INVESTIGATIVE PROGRAM 
CObE SC 

INVESTIGATION DISCIPLIE(S)
 
ASTRONOMY
 

PI - C.s. BOWYER 	 U OF CALIF, BERKELEY 
01 - 1. CA$H. JR. U OF CALIF, BERKELEY 
01 - F. pARESCE 	 U OF CALIF, BERKELEY 

BRIEF DESCRIPTION
 
THIS INVESTIGATION IS DESIGNED TO PERFORM A FULL-SKY
 

SURVEY, SEARCHING 	FOR EXTREME ULTRAVIOLET (BUD) SOURCES. THE
 

INSTRUMENT PACKAGE CONTAINS FOUR WOLTER-SCHWARZSCIILb GRAZING 
INCIDENCE TELESCOPES (WITH EUV THIN-FILM FILTERS) TO COLLECT 
AND ISOLATE RADIATION. THE DETECTOR SYSTEM IS A RESISTOR ANODE 
IMAGE CONVERTOR CRANICON) CONSISTING OF A MICROCHANNEL PLATE. A 
RESISTOR, AND DETECTOR AMPLIFIERS DESIGNED TO PRODUCE IMAGES OF 
SKY FIELDS IN SELECTED WAVELENGTH RANGES. THREE TELESCOPES ARE 

DESIGNED TO OPERATE AT RIGHT ANGLES TO THE SPIN AXIS AND T0 
CARRY OUT THE SKY SURVEY, OBSERVING IN THE WAVELENGTH RANGES 75 
- 110 A. 160 - 320 A, AND 390 - 550 A. THE FOURTH TELESCOPE 
OPERATES AT APPROXIMATELY 10 DEG FROM THE SPIN AXIS. IN THE 
WAVELENGTH RANGE 150 - 350 A, AND IS DESIGNED TO OBSERVE 
SELECTED INTERESTING OBJECTS. 

SPACECRAFT COMMON NAME- EXGS-B 
ALTERNATE NAMES- EXOSPHERIC SAT_ 9 

NSSDC 1o- EXOS-O
 

LAUNCH DATE- 09114/78 	 WEIGHT- 92. KG 
LAUNCH SITE- KAGOSHIMA, JAPAN
 

LAUNCH VEHICLE- M-311 

SPONSORING COUnTRY/AGENCY 
JAPAN 	 ISAS
 

PLANNED ORBIT PARAMETERS
 
ORBIT TYPE- GEOCENTRIC
 
ORBIT PERIOD- 25. MIN INCLINATION- 31. DEG
 
PERIAPSIS- 250. KM ALT APOAPSIS- 3COCO. KR ALT
 

PERSONNEL
 

PH - T. OBAYASHI 	 U OF TOKYO 
PS - H. KAWASHIA U OF TOKYO 

PS - H. OYA 	 U OF TOROKU 

BRIEF DESCRIPTION
 
THIS MISSION WAS PART Of THE JAPANESE CONTRIBUTION TO THE
 

INTERNATIONAL MAGNETOSPHERIC STUDY AND CARRIED OUT COORDINATED
 
OBSERVATIONS WITH KYOKKO. INVESTIGATIONS OF CORRELATED
 
MECHANISMS BETWEEN PARTICLES AND FIELDS AND PLASMA TURBULENCE
 
WERE MADE BT MAKING OBSERVATIONS OF THE DETAILED STRUCTURE OF
 
THE PLASMASPHERE WITH IN SITU MEASUREMENT TECHNIQUES USING
 
PLASMA WAVE PHENOMENA AND ELECTROSTATIC PARTICLE ANALYZERS.
 

THE SPACECRAFT, A 12-SIDED POLYGON, CARRIED TWO SETS OF 60-M
 
EXTENDABLE ANTENNAS AND A 1-H DOOM FOR A VECTOR MAGNETOMETER.
 
A SOLAR PANEL ARRAY PROVIDED 30 W INTO A BATTERY AND REGULATOR 
SYSTEM. THE SPACECRAFT SPIN STABILIZED AT 150 RPM. DROPPING TO
 
3 RPM WHEN THE TWO SETS OF ANTENNAS WERE EXTENDED. ATTITUDE 

WAS MEASURED WITH A SUN SENSOR TO AM ACCURACY OF 0.5 DEG. A 
0.5-W 136-M4Z PCMfIP TELEMETRY SYSTEM HANDLED 256 OR 1024 BPS 

AND A 2-W 400-HZ Ph SYSTEM HANDLED WIDEBAND 1O-KHZ OR 3-KHZ 

DATA. DATA ACQUISITION WAS REAL TIME EXCEPT FUR A 1OK-BYTE 

MEMORY FOR HOUSEKEEPING AND PLASMA PARAMETER DATA. 

------- XOS-B. AOYAM-


INVESTIGATION NAME-	 FLUXOATE MAGNETOMETER 

NSSDC 1D- EXOS-B -CS INVESTIGATIVE PROGRAM
 
SCIENTIFIC SATELLITE
 

INVESTIGATION DISCIPLINE(S)
 

RAGNETOSPHERIC PHYSICS
 
PARTICLES AND FIELDS
 

PERSONNEL
 
PI - I. AOYAMA TOKAI U
 
01 - A. NISHIDA TOKYO U
 

01 - F. TOYAMA 	 TOKAI U 

BRIEF DESCRIPTION 
MAGNETIC FIELD INTENSITIES ARE MEASURED USING A FLUXGATE 

MAGNETOMETER WITH ACCURACY OF SEVERAL GAMMAS. PC-1 PULSATION 
ACROSS THE PLASMAPAUSE IS STUDIED. 

------- EXOS-B. KAWASHIMA------------

INVESTIGATION RAMS-	 ENERGY SPECTRUM OF ELECTRONS AND PROTONS
 
FkOH 10 EV TO 20 KEV
 

HSSDC 'ID- EXOS-D -U6 INVESTIGATIVE PROGRAM 

SCIENTIFIC SATELLITE
 

-INVESTIGATION DISCIPLINE(S)
 
PARTICLES AND FIELDS
 
SPACE PLASMAS 

ORIGINAL PAut. 
OF POOP QUALITY 
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PERSONNEL 

PI - N. KAWASHIMA L OF TOKYO 

01 - T. MUKAI U OF TOKYO
 
al - V. ARAKAWA U OF TOKYO 

OI - .4. GJINT U OF TOKYO 


O - H. KUO u OF TOKYO 

O - I. KIBUJE U OF TOKYO 


.OAIEF DESCRIPTION 

THIS EXPERIMENT MEASURED THE ENERGY SPECTRUM OF ELECTRONS 


AND PROTONS FROM 10 EV TO 20 KEV USING CHANNELTRON MULTIPLIERS. 

THE PITCH ANGLE DISTRIBUTION WAS NOT MEASURED BUT THE ENERGY 

RESOLUTION WAS CONTROLLABLE. THE FINE TIME STRUCTURE OF TEE 

ENERGY SPECTRUM WAS DETECTED AS A COORDINATED MEASUREMENT WITH 

THE STIMULATED PLASMA WAVE EXPERIMENT.
 

----- EXOS-Bi KAWASHIMA ---------------

INVESTIGATION NANE-	 WAVE-PARTICLE INTERACTIONS 


hSSDC ID- EXOS-6 -07 INVESTIGATIVE PROGRAM 

SCIENTIFIC SATELLITE 


INVESTIGATION DISCIPLINE(S) 


PARTICLES AND FIELDS
 

SPACE PLASMAS 


PERSONNEL 


pI - N. AWASHIMA U OF TOKYO
 
01 - M. EJIRI U OF TOKYO 


BRIEF DESCRIPTION
 
THIS EXPERIMENT PROVIDED IMPORTANT EFFECTS FOR THE 


ANALYSES OF NAVEIPARTICLE INTERACTIONS, SPACECRAFT POTENTIAL 

WAS CONTROLLED BY THE EMISSION Of ELECTRON SEAMS THAT COULD BE 

VARIED IN ENERGY FROM I TO 200 EV TO ALLOW OTHER INSTRUMENTS TO
 
MAKE ACCURATE MEASUREMENTS OF tOW ENERGY IONS AND ELECTRONS. 

TNE BEAMS COULD ALSO CAUSE PLASMA INSTABILITIES THAT RESULTED 

IN THE PRODUCTION OF MANY KINDS Of PLASMA WAVES. 


--- 0-- B
EXOS.B, KIURA----------------


IJVESTIGATION NAME-	 ELECTROMAGNETIC FIELD FLUCTUATION 

DETECTORS
 

NSSDC ID- EXOS-B -03 INVESTIGATIVE PROGRAM 


SCIENTIFIC SATELLITE 


INVESTIGATION DISCIPLINE(S) 

MAGNETOSPHERIC PHYSICS 


IONOSPHERES AND RADIO PHYSICS 


PERSONNEL 

pt - I. KIMURA KYOTO U
 
01 - K. HASHIMOTO KYOTO U 


BRIEF 	DESCRIPTION
 
THIS EXPERIMENT WAS DESIGNED TO EXCITE PLASMA WAVES BY 


TRANSMITTING 300-W PULSES FROM A 120-h (TIP-TO-TIP) ANTENNA IN 

THE FREQUENCY RANGE 02 TO 3 MHZ, THE FREQUENCY COULD BE
 
CHANGED IN A CONTINUOUS SWEEP OR STEPPED THROUGH FIXED 

FREQUENCIES TO OBTAIN ELECTRON TEMPERATURE TEMPERATURE
 
ANISOTROPY AND ELECTRON DENSITY. PLASMA INSTABILITIES AND 

NONLINEAR WAVE/PARTICLE INTERACTIONS WERE STUDIED. 


------ EXOSG.B OEAYASHI-------------


INVESTIGATION NAME-	 IMPEDANCE AND ELECTRIC FIELD 


NSSDC ID- EXOS-B -04 INVESTIGATIVE PROGRAM 


SCIENTIFIC SATELLITE 


INVESTIGATION DISCIPLINE(S) 

PARTICLES AND FIELDS
 
IONOSPHERES AND RADIO PHYSICS 


PERSONNEL
 
PI - T. OBAYASHI U OF TOKYO 

O - M. EJIRI U OF TOKYO 

01 - A. TSURUDA U OF TOKYO 

O - T. OGAWA KYOTO U 


BRIEF 	DESCRIPTION 
A SWEPT FREQUENCY IMPEDANCE PROBE PEASURED FROM .02 TO 3 . 

PHI USING A' 120-N (TIP-TO-TIP) ANTENNA. THIS PROVIDED BASIC 

DATA FOR CALIBRATION OF NATURAL PLASMA WAVES DETECTIONS AND 

DATA FOR THE ESTIMATION OF THE TRANSMISSION EFFICIENCY FOR
 
PLASMA WAVE STIMULATIONS. ELECTRON DENSITY WAS MEASURED 

INDEPENDENTLY OF ALL OTHER TECHNIQUES AND MEASURED ACCURATELY
 
BY CANCELING STRAY CAPACITANCE. USING THIS SAME ANTENNA, 

ELECTRIC FIELDS FROM- DC TO 2CO H WERE MEASURED. THE 

SPACECRAFT SODY WAS COATED WITH CONDUCTIVE MATERIALS TO AVOID
 
THE 	 GENERATION OF LOCAL ELECTRIC FIELDS SO ACCURATE 

MEASUREMENTS OF NATURAL FIELDS COULD BE MADE. 

....-..EXOS-9. OYA --------------------------

IlIVESTIGATION NAME-	 MAGNETOSPHERIC PLAShA PROBE 


USSOC ED- EX0-5 -01 INVESTIGATIVE PROGRAM 
SCIENTIFIC SATELLITE 

INVESTIGATION DISCIPLINE(S)
 
PARTICLES AND FIELDS
 

SPACE PLASMAS
 
IONOSPHERES AND RADIO PHYSICS
 

PERSONNEL
 
PI - H. OYA U OF TOHOKU
 
01 - T. KAMADA NAGOYA U
 
o - S. MITATAKE ELECTRO-COMMUNICAINS U
 
0I - A. MORIOKA U OF TOHOKU
 
01 - K. AIKVO RADIO RESEARCH LAS
 

BRIEF DESCRIPTIONR 
THE EXPERIMENT IS DESIGNED TO EXCITE PLASMA WAVES BY 

TRANSMITTING 40O-WATT SIGNALS FROM A 12? D (TIP TO TIP) ANTENNA 
IN A FREQUENCY RANGE FROM 3 KHZ TO 10 MHZ. THE IMPRESSED 
FREQUENCIES CAN BE CHANGED IN A CONTINUOUS SWEEP OR STEPPED 
THROUGH FIXED FREQUENCIES TO INVESTIGATE THE RF HEATING EFFECT 
AND GENERATION OF INSTABILITIES. INVESTIGATION OF THE 
WAVE-AVE INTERACTIONS AND NONLINEAR WAVE-PARTICLE INTERACTIONS 
IS ONE OF THE PRINCIPAL PURPOSES OF THIS EXPERIMENT. 

------- EXOS-B, OA---------------


INVESTIGATION MAKE-	 NATURAL PLASMA WAVES
 

NSSOC ID- EXOS- -Z2 INVESTIGATIVE PROGRAM
 

SCIENTIFIC SATELLITE
 

INVESTIGATION DISCIPLINE(S)
 

PARTICLES AND FIELDS
 
SPACE PLASMAS
 

PERSONNEL 
PI - H. OyA U OF TOHOU 
o - H. MATSUMOTO KYOTO U 

01 - J. OUTSU NAGOYA U 
01 A. IWAI NAGOYA U
 
O 1. YOSHINO U OF ELECTRO-COMUN
 
01 -T ONDON RADIO RESEARCH LAU
 

BRIEF DESCRIPTION
 
THIS EXPERIMENT USED A 1ZO-M (TIP-TO-IP) DIPOLE ANTENNA
 

FOR DETECTING VEF WAVES UP TO 10 KHZ WITH A WIDERAND RECEIVER
 
AND HECTOMETRIC, DECAMETRIC, AND KILOMETRIC WAVES IN THE RANGE
 

FROM -02 TO 5 MH. CONSEGUENTLY VLF AVES IN THE PLASMASPERE.
 
ELECTROSTATIC PLASMA WAVES IN THE MAGNETOSPHERE -AID RADIO
 

WAVES FROM THE EARTH ALD PLANETS WERE DETECTED. CORRELATED
 
OBSERVATIONS WITH 	 THE VLF TRANSMITTER AT SIPLE STATIOP "EIE
 
PLANNED.
 

....... - E*O-C** *** ** ***
 

SPACECRAFT COMMON NAME- EXOS-C
 
ALTERNATE NAMHES- EXOSPHERIC SAT. C
 

NSSDC 	 ID- EXOS-C 

LAUNCH DATE- GO/OT 	 WEIGHT- 100- KG 
LAUNCH SITE- KAGOSHIPA. JAPAN
 
LAUNCH VEHICLE- H-4S
 

SPONSORING COUNTRYIAGENCY
 
JAPAN ISAS
 

PLANNED ORBIT PARAMETERS
 

ORbi 	 TYPE- GEOCENTRIC
 
ORBIT PERIOD- 94.5 HIM INCLINATION- DEG
 
PERIAPSIS- 50G. KM ALT APOAPSIS- 5O. KH ALT
 

PERSONNEL
 

PM - M. ODA U OF TOKYO
 

BRIEF 	DESCRIPTION
 
THE PURPOSE OF THIS SPACECRAFT IS TO MONITOR CHARGED 

PARTICLES AND X-RAY, GAMMA-RAY, UV. AND IR RADIATION FROM THE 
SUN AND GALAXIES. THE SPACECRAFT IS PUT INTO A CIRCULAR ORBIT 
OF 500-KM ALTITUDE AND IS CAPABLE OF PRECISE ATTITUDE CONTROL. 
FIVE DETECTOR SYSTEMS ARE USED TO ATTAIN THE GOALS OF THIS 
MISSION -- X-BAY TELESCOPES. A GAMMA-RAY TELESCOPE, A UV 
TELESCOPE. AN IR TELESCOPE. AND EIERGETIC PARTICLE DETECTORS.
 
ADDITIONAL INFORMATION IAS REQUESTED BUT NOT YET RECEIVED.
 

------ EXOS-C UNKNOWN-- --- -- ..... 

INVESTIGATION NAME-	 X-RAY AKD GAMMA-RAY ASTRONOMICAL
 
TELESCOPES
 

NSSVC 10- EXOS-C -01 INVESTIGATIVE PROGRAM
 
SCIEITIFIC SATELLITE
 

INVESTIGATION DISCIPLINE(S) 
X-RAY 	ASTRONOPY
 

GAKMA-PAY ASTRONOMY
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------- 

PERSONNEL 

Pi - UNKNOWN 


BRIEF DESCRIPTIOH 

THIS EXPERIMENT OBSERVES ASTRONOMICAL SOURCES WITH X-RAY 


AND SAMMA-RAy TELESCOPES. ADDITIONAL INFORMATION WAS REQUESTED 

BUT NOT YET RECEIVED. 


EXBS.,-------UNKNOWN---------------

INVESTIGATION NAME- ULTRAVIOLET TELESCOPE
 

NSSDC ID- EXOS-C -02 INVESTIGATIVE PROGRAM 
SCIENTIFIC SATELLITE 

INVESTIGATION O]SCIPLINES) 
ASTRONOMY 

PERSONNEL 
Pi - UNKNOWN 

BRIEF DESCRIPTION 
THIS EXPERIMENT IS USED TO OBSERVE ASTRONOMICAL OBJECTS 

IN THE UV REGION OF THE SPECTRUM. ADDITIONAL INFORMATION WAS 
REQUESTED BUT NOT YET RECEIVED. 

EXOS-C. UNKNOJN ---------------------------------------


INVESTIGATION NAME- INFRARED TELESCOPE 

NSSDC ID- EXOS-C -03 INVESTIGATIVE PROGRAM 

SCIENTIFIC SATELLITE 

INVESTIGATION DISCIPLINECS) 

ASTRONOMY 


PERSONNEL 
pF - UNKNOWN 

BRIEF 	DESCRIPTION
 
THIS EXPERIMENT IS USED TO OBSERVE ASTRONOMICAL 0BJECTS 

IN THE INFRARED REGION OF THE SPECTRUM. ADDITIONAL 111FORMATION 
WAS REQUESTED BUT NOT YET RECEIVED. 

EXOS-C.-......RKNOH---------------NSSDC 

INVESTIGATION NAME- ENERGETIC PARTICLES
 

KSSDC Ib- EXDS-C - INVESTIGATIVE PROGRAM 

SCIENTIFIC SATELLITE
 

INVESTIGATION DISCIPLINECS) 


PARTICLES AND FIELDS 

COSMIC RAYS 

FERSONN/EL 

PI - UNKNOWN 

BRIEF 	DESCRIPTION 


THE PURPOSE OF THIS EXPERIMENT IS TO MEASURE ENERGETIC 
CHARUED PARTICLES OF BOTH SOLAR AND GALACTIC ORIGIN. 
ADDITIONAL INFORMATION WAS REQUESTED OUT NOT YET RECEIVED. 

AND Z STAR TRACKERS ARE MOUNTED ON THE MAIN PLATFORM TO
 
FACILITATE THE ALIGNMENT OF THE INSTRUMENTS. TIME VARIATIONS
 
OVER THE RANGE FROM TENS OF MICROSECONDS TO TENS OF HOURS CAN
 
BE MEASURED. AN OBSERVATION PROGRAM PANEL HAS BEEN SELECTED
 
FOR THE MISSION AD CONSISTS OF: A. BRINKHAN - U. OF UTRECHT,
 
. DEBRUNNER - U. OF BERNE, A. FABIAN - CAMBRIDGE U., J. LEQUEX 

- HENDON OBSERVATORY, D. MACCAGER! - U OF MILAN, M. PENSTON -
ROYAL GREENWICH OBSERVATORY, R. ROCHIA - CEN SACLAY, V. 
SCHOENFELDER - MpI GARCHING, G. SPADA - FRASCATI, AND A. 
WILLMORE - U OF BIRMINGHAM. 

SEXOST BOY--------------------

INVESTIGATION NAME- LOU-ENERGY COSMIC X-RAY PACKAGE
 

NSSDC 	ID- EXOSAT -02 

PERSONNEL 
PI - R.L.F.BOYD 
PI - B.N. SWAEENBURG 
PI - C. DE JAGER 
0I - P.W. SANFORD 

01 - J.A.M.BLEEKER 
01 - A.C. BRINKHAN 

BRIEF 	DESCRIPTION
 

INVESTIGATIVE PROGRAM
 
SCIENCE
 

INVESTIGATION DISCIPLINE(S)
 
X-RAY ASTRONOMY
 

U COLLEGE LONDON 
U Of UTRECHT 
U OF UTRECHT 
U COLLEGE LONDON 
U OF UTRECHT 
U OF UTRECHT
 

THE INSTRUMENT CONSISTS OF TWO IDENTICAL TELESCOPES MADE 
By SETS OF TWO NESTED GRAZING-INCIDENCE PARABOLIC/HYPERBOLIC 
REFLECTORS WITH A FOCAL-PLANE ASSEMBLY INCORPORATING A GAS-FLOW
 
POSITION-SENSITIVE PROPORTIONAL COUNTER AND A
 
CHANNEL-MUL7TPLIER ARRAY, COVERING THE ENERGY RANGE FROM THE
 
EUV TO 2.5 KEV, WHICH IS LIMITED BY THE REFLECTING AXIS. AT
 
THE EXIT PLANE OF THE MIRROR A TRANSHISSION GRATING IS LOCATED 
FOR SPECTROSCOPIC MEASUREMENTS THE EFFICIENCY IS ABOUT 5 
PERCENT IN THE FIRST ORDER. 

------- EXOSAT. TAYLOR-


INVESTIGATION NAME- GAS SCINTILLATIONE SPECTROMETER 

ID- EXOSAT -03 INVESTIGATIVE PROGRAM
 
SCIENCE 

INVESTIGATION DISCIPLINE(S) 
X-RAY 	ASTRONOMY
 

PERSONNEL
 

PC - E.G. TAYLOR 	 ESA-ESTEC 
PI - R.L.F.BOYD 	 U COLLEGE LONDON 
PI - L. SCARSI 	 U OF PALERMO 
PI - G. BOELLA 	 U OF MILAN 
01 - A.b. ANDRESEN ESA-ESTE 
01 - P.W. 'SANFORD 	 U COLLEGE LONDON 
01 - S. SALENI 	 U OF PALERMO 
I - G. VILLA 	 U OF MILAN
 

BRIEF DESCRIPTION 
A GAS SCINTILLATION PROPORTIONAL COUNTER SPECTROMETER IS 

USED TO STUDY DETAILED SPECTRAL FEATURES IN THE ENERGY RANGE 
*****A************* **************************FROM 2.5 To 80 KEV. THE DEVICE HAS AN EFFECTIVE AREA OF 250 SO
 

SPACECRAFT COMMON HARE- EXOSA 

ALTERNATE NAMES- HI.ECCEN LUN OCCULT.SAT., EUROPEAN X-RAY 005 SAT 

HELOS 


NSSDC 	ID- EXOSAT 


LAUNCH DATE- 02/ :/Bi 
LAUNCH SITE- KOUROU (CENTRE 
LAUNCH VEHICLE- ARIANE 

SPONSORING COUNTRY/AGENCY 

INTERNATIONAL 


PLANNED ORBIT PARAMETERS 


ONIDIT TYPE- GEOCENTRIC 


WEIGHT- KG 
SPATIAL GUYANAIS), FRANCE 

ESA 

ORBIT pERIOD- 5767. MIN INCLINATION- bS. DEG 

PERIAPSIS- 300- % ALT APOAPSIS- 2:000. KH ALT 


PERSONNEL
 
pR - G. ALTNANN 	 ZSA-ESTEC 
PS - R.D. ANDRESEN ESA-ESTEC 

TRIEF 	DESCRIPTION 
THE OBJECTIVES OF THIS MISSION ARE THE MEASUREMENT OF THE 

POSITION, STRUCTURAL FEATURES, SPECTRAL, AND TEMPORAL 
CHARACTERISTICS OF COSMIC X-RAY SOURCES. THE POSITION AND 
DIAMETER Of THE SOURCES ARE DETERMINED BY THE OBSERVATION OF 
OCCULTATION DEKIND THE MOON ON THE EARTH. THE ACCURACY FOR 

SOURCES OF INTENSITY ABOVE I.E-I2 PHOTONStSQ CM-SECOND IS ABOUT 
1 ARC SCND; THIS WILL BE OBTAINED FOR ENERGIES ABOVE '1.5 KIV. 
ABOUT 29 PERCENT OF INE SKY CAN BE COVERED BY THIS TECHNIQUE 
AND DURING THE 2-YEAR MISSION 100 LUNAR OCCULTATIONS WILL 
OCCUR. APPROXIMATELY 2,00G TARGETS CAN BE STUDIED BY THIS 
MISSION. THE TOTAL VEEI.IE RANGE OF THE INSTRUMENTS IS THE 
CELESTIAL SPHERE, EXCEPT WITHIN 6. BEG OF THE SUN. THE 

SPACECRAFT IS A THREE-AXIS STABILIZED CYLINDER WITH A 192 CM
 
DIAMETER AND A HEIGHT OF 117 C. A SOLAR CELL ARRAY Of 3
 
PETERS SO THAT IS ROTATABLE IS USED TO POWER THE INSTRUMENTS
 

CM AND AN ENERGY RESOLUTION OF !I PERCENT AT 6 KID. THE 
COUNTER WINDOW IS A GO-MICROMETEIR FOIL BERYLLIUM AND THE GAS 
FILLING IS 70 PERCENT XE AND 30 PERCENT AR. 

------- EXOSAT, TRUMPER
 

INVESTIGATION NAME- MEDIUM-ENERGY COSMIC X-RAY PACKAGE 

NSSDC 	ID- EXOSAT -01 


PERSONNEL 
PI - J. TRUMPER 

PI - A. STAUSERT 
PI - K.A. POUNDS 

01 - H. ZIMMERMAN 

01 - M. TURNER 

BRIEF DESCRIPTION 
THE INSTRUMENT 

PROPORTIONAL COUNTERS 

INVESTIGATIVE PROGRAM
 

SCIENCE 

INVESTIGATION DISCIPLINE(S)
 
X-RAY ASTRONOMY
 

MPI-EXTRATERR PHYS
 
U OF TUBINGEN 
U OF LEICESTER 

MPI-EXTRATERR PHYS 
U OF LEICESTER 

CONSISTS OF AN ARRAY OF ARGON-FILLED 
BACKED Up BY XENON-FALLED COUNTERS WITH 

AN EFFECTIVE AREA OF ZO0 SO C COVERING THE ENERGY RANGE FROM 
1.2 TO S0 KEV. THE ARRAY IS DIVIDED INTO FOUR SECTIONS EACH Of 
WHICH CAN BE OFFSET FROM THE POINTING DIRECTION TO PROVIDE FOR 
A VARIABLE FLAT TOP COLLIMATOR RESPONSE. THE HONEYCOMB 
'COLLIMATORS PROVIDE A FIELD OF VIEW OF 45 ABC MINUTES AND THE 
DETECTORS HAVE AN ENERGY RESOLUTION OF 20 PERCENT AT 6 REV FOR 
ARGON AND AT 22 KEV FOR XENON. 

* ********* GALILEO ORBITER***************
 

SPACECRAFT COMMON NAME- GALILEO ORBITER
 
ALTERNATE NAMES- JUPITER ORBITER PROBE, JOP
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NSDE 	ID- JOPO 


LAUNCH OATE- 0IO0f82 WEIGHT- 680. KG 


LAUNCH SITE- CAPE CANAVERAL, UNITED STATES 


LAUNCH VEHICLE- SHUTTLE 


SPONSORING COUNTRY/AGENCY 

UNITED STATES NASA-OSS
 

PLANNED ORBIT PARAMETERS
 
ORBIT TYPE- JUPITER ORBITER 

ORBIT PERIOD- MIN INCLINATION- BEG 

PERIAPSIS- 425D00. KM ALT APOAPSIS- 9E6CCO. KA ALT
 

PERSONNEL 


MG - D.R. MCCULLAR 	 NASA HEADQUARTERS
 
SC - R-E. MURPHY 	 NASA HEADQUARTERS 

PM - J. CASANI 	 NASA-JPL 

PH - W.S. SHIPLEY 	 NASA-JPL 


PS - T. JOHNSON 	 NASA-JPL 


URIEF 	DESCRIPTION 


THIS 	 SPACECRAFT IS A SINGLE SPACECRAFT CONSISTING OF AN 

ORBITER AND AN ATMOSPHERIC ENTRY PROBE. IT WILL BE LAUNCHED IN 


JANUARY 1962. WILL RECEIVE A GRAVITY ASSIST FROM MARS. AND WILL 

ARRIVE AT JUPITER IN JUNE 1985. AT THIS TIME THE PROBE WILL 


DESCEND INTO THE JOVIAN ATHOSPHEqE AND THA ORBITER WILL 

CONTINUE IN ORBIT AROUND JUPITER UNTIL MARCH 1987. SEVERAL 

ORBITER AND PROBE EXPERIMENTS WILL BE PERFORMED. THE 

SPACECRAFT 15 A DUAL-SPIN DESIGN IN WHIH PART OF THE 

SPACECRAFT IS SPINNING AT THE RATE OF 5 RPM AD TIHE OTHER PART
 
IS DESPUN OR NOT, SPINNING. THE PROBE IS MOUNTED IN THE 

SPINNING SECTION. THE PROBE, WHICH HAS NO INDEPENDENT MANEUVER 

OR ATTITUDE CONTROL CAPABILITY, WELL BE RELEASED FROM THE 

ORBITER 1CO DAYS PRIOR TI JUPITER ENCOUNTER, AFTER WHICH THE 

ORBITER EXECUTES A DEFLECTION MOVEMENT TO RAISE ITS PERIJOVE 

RADIUS TO SIX JUPITER RADII. FOLLOWING HIGH SPEED ENTRY BY 

PARACHUTE. THE PROBE TELEMETERS STORED AID REAL-TIME DATA TO 

THE 	 ORBITER, WHICH SERVES AS A RELAY LINK TO EARTH. 

APPROXIMATELY 45 MIN OF DATA ARE TRANSMITTED TO THE ORBIER 

DURING THE SUBSONIC DESCENT PHASE. THE PROBE ENTRY IS TARGETED 

FOR 5.5 DEG S. LATITUDE. AFTER TERMINATION OF THE PROBE 

MISSION THE ORBITER AEORIEYS AND Fires THE MAIN ENGINE FOR THC 


JUPITER ORBIT INSERTION MANEUVER. THE ORBITER USES CLOSE 

ENCOUNTERS WITH THE JOVIAN SATELLITES GUNYMEDE AND CALISTO TO 

TURN THE ORBIT INTO JUPITER'S MAGNETOTAIL. THE ORBITER POWER 

SOURCE IS A MODULAR 500-W SELENIDE ISOTOPE GENERATOR (SIG) THAL 

PROVIDES 28 V OF IC CURRENT TO ALL SUbSYSTEMS. THE TWO SIG'S 

(25C N EACH) ARE LOCATED OfF THE SPUN PART OF THE ORBITER. 


TEMPERATURE IS CONTROLLED BY RADIOISOTOPE HEATER UNITS (RHUS). 

TELEMETRY IS BY A TWO-CHANNEL DOWNLINK, ONE FOR CONTINUOUS 


TRANSMISSION OF FIXED FORMAT (6.25 BS5 ON THE S-BANO, AND THE 

OTHER FOR REAL-TIME PLAYBACK DATA AT RATES BETWEEN 2 AND 128 

KBS ON THE X-BAND. 


GALILEO------- ORBITER, ANDERS01 - ------------

INVESTIGATION NAME- RADIO SCIENCE 

NSSDC 	 ID- JOpO -11 INVESTIGATIVE PROGRAM 
CODE SLfCO-OP 


INVESTIGATION DISCIPLINE(S)
 
PLANETOLOGY 

RADIO 	 PHYSICS 

PERSONNEL 


TL - J-. ANDERSON 	 NASA-JPL 
TN - VR. ESHLEMAN 	 STANFORD U 
TM - F.B. ESTABROOK NASA-JPL 
TM - 0. FJELDBO 	 NAA-JPL 
TM -. GERARD 	 PARIS OBSERVATORY 
TM -. GULKIS NASA-JPL 

TM - J. KLIORE NASA-JPL
 
TM - R_ WO0 NXSA-JPL 

TH - G_ LINDAL NASA-JPL 


BRIEF 	DESCRIPTION 


THE PURPOSES OF THiS INVESTIGATION ARE TO: (1) 


INVESTIGATE THE HIGH-ALTITUDE NEUTRAL ATMOSPHERE OF JUPITER, 

USING OCCULTATION TECHNIQUES TO MEASURE PRESSURE, TEMPERATURE, 

MOLECULAR WEIGHT, AND TURBULENCE; (2) INVESTIGATE THE 

IONOSPHERE OF JUPITER AND ITS INTERACTION WITH THE 
MAGETOSPHERE. USING OCCULTATION TECHNIQUES TO DETERMINE 

ELECTRON NUMBER DENSITY AND PLASMA SCALE HEIGHT; (3) DETERMINE 
THE SIZES AND SHAPES OF THE GALILEAN SATELLITES; (4) SEARCH F0R 
AND CHARACTERIZE ATMOSPHERES AND IONOSPHERES OF THE GALILEAN 
SATELLITES AND STUDY THEIR INTERACTIONS WITH THE JOVIAN 
MAGNETOSPHERES (5) DETERMINE THE STRUCTURE OF THE GRAVITATIONAL 
FIELD OF JUPITER FROM DOPPLER TRACKING; (o) DETERMINE THE 

MASSES AND GRAVITATIONAL MOMENTS OF THE GALILEAN SATELLITES AND 
IFPROVE KNOWLEDGE OF THEIR ORBITS; (7) STUDY TURBULENCE, 
ELECTRON DENSITY FLUCTUATIONS, AND WINDS IN THE JOVIAN 
IONOSPHERE; (I) INVESTIGATE MICROWAVE EMISSION FROM THE 
ATMOSPHERE ABD TRAPPED RADIATION BELTS OF JUPITER, AND (9) 
SEARCH FOR VLF GRAVITATIONAL WAVES INCIDENT ON THE SOLAR SYSTEM 
TO A LEVE OF $TRAIN AMPLITUDE APPROXIMATELY C-IS. 
INVESTIGATORS USE THE SIGNALS TRANSMITTED BETWEEN THE EARTH AND 
THE ORBITER AND BETWEEN THE PROBE AND THE ORBITER TO CARRY OUT 

THEIR INVESTIGATIONS. THE EARTH-ORBITER COMMUNICATIONS USE AN 
S-aAND (2115-mHZ) UPLINK AND TRANSPONDER TO GENERATE A COHERENT 

SX BAND DOWNLINK C2297 MHZ AND 8422 MHZ), USING AN 
EARTH-ORIENTED 5-E DISH ANTENNA. THE FREQUEYC STABILITY IS 
APPROXIMATELY 1 PART IN Ell. THE PROBE-TO-ORBITER TRANSM15SION 

IS AT A FREQUENCY BETUEEN I AND 2 GHZ, USING A WIDE-BAND 
RECEIVER AND BODY-rIXED I-4 DISH ANTENNA. FOLLOWING THE PROBE 
MISSION 711IS RECEIVER AND ANTENNA ARE AVAILABLE TO CARRY OUT 

ADDITIONAL INVESTIGATIONS. INDIVIDUAL INVESTIGATORS AND THEIR
 

INVESTIGATIONS ARE LISTED IN APPENDIX B.
 

------- GALILEO ORBITER, BELTON ------------------------------


INVESTIGATION NAME- ORBITER IMAGING
 

NSSDC ID- JOPO -1U INVESTIGATIVE PROGRAM
 

CODE SLICO-OP
 

INVESTIGATION DISCIPLINE(S)
 
PLANETOLOGY
 

PERSONNEL
 
TL M.J.SBELTON 	 KITT PEAK NATL OBS
 
TM - C.D. ANGER 	 U OF CALGARY 

TN - C.R. CHAPMAN 	 PLANETARY SCIENCE INST 

TN - M.E. DAVIES 	 RAND CORP 
T I R. GREELEY, 	 ARIZONA STATE V
 

TM - R, GREENBERG PLANETARY SCIENCE INST 
TM - J.W. HEAD 	 BROWN U 

TN - G. NEUKUM 	 NPL-NUCLEAR PHYS 
TM - G. SCHUBERT 	 U or CALIF. LA 

TM - C.S. PILCHER 	 U OF HAWAII. 
Im - J. VEVERKA 	 CORNELL U 
TA - M.H. CARR US GEOLOGICAL SURVEY 
TM - J. WELLMAN NASA-JPL 

BRIEF 	DESCRIPTION
 
THE PURPOSE Of THIS INVESTIGATION IS TO STUDY JUPITER AND
 

ITS SATELLITES THROUGH fJULTI-SPECTRAL, HIGH-RESOLUTION IMAGING 
WITH A CEO CAMERA. SPECIFIC SCIENCE OBJECTIVES ARE TO: (1) 
INVESTIGATE THE STRUCTURE OF THE JOVIAN ATMOSPHERE AID CLOUDS 
THROUGH MULTI-SPECTRAL FHOTOMETRY AND POLARIMETRY; (2) 
INVESTIGATE THE DYNAMICS OF THE JOVIAN ATMOSPHERE THROUGH 
SYNOPTIC IMAGING Of CLOUD STRUCTURES; (3) MEASURE THE SIZES AND 
SHAPES OF THE GALILEAN SATELLITES AND DETERMINE THEIR 
LIBRATIONS; C) MAP THE SURFACE MORPHOLOGY OF THE GALILEA' 
SATELLITES AT SPATIAL RESOLUTION BETTER THAN 1 KM AIND OVER A 
RANGE OF VIEWING . AND LIGHTING ANGLES IN ORDER TO INVESTIGATE 

THE GEOLOGICAL PROCESSES THAT HAVE ACTED ON THEIR SURFACES, (5) 
USE MULTISPECTRAL IMAGING TO IDENTIFY AN MAP THE DISTRIBUTION 
OF ICES AND MINERALS ON THE SURFACES OF THE SATELLITES; (6) 
SEARCH FOR AURORAL OR OTHER ATPOSPNERIC EMISSION ON THE NIGHT 
SIDE OF JUPITER. ON THE SATELLITES, AND IN CIRCUM-JOVIAN SPACE, 
AND (7) SEEK TARGETS OF OPPORTUNITY FOR IMAGING THE IRREGULAR 

SATELLITES OF JUPITER. THE IMAGINE INVESTIGATION USES A SINGLE 
CAMERA CONSISTING Of A 1500-NANOMETER FOCAL LENGTH CATADIOPTRIC 

TELESCOPE IMAGING ONTO AN EOC X $.0 ELEMENT EHARGE-COUPLED 
DEVICE (CCD). OPTICS ARE FUSED SILICON. AN EIGHT-POSITION 
FILTER WHEEL (FILTERS NOT SPECIFIED) IS USED. THE SPECTRAL 
RESPONSE 15 350 TO 1100 NANOMETERS, RESOLUTION 1 20 MICRORAD 
PER LINE PAIR, THE F1ELD OF VIEW I$ 0.O1 RAD (0.46 DEG), THE 
MINIMUM EXPOSURE IS 5 MILLISECONDS, AND THE MAXIMUM FRAME RATE 

IS ABOUT S/MIN_ THE LINEAR DYNAMIC RANGE EXCEEDS 1000, WITH b 
BIT/PIXEL ENCODING- THE INSTRUMENT IS MOUNTED ON THE SCAN 

PLATFORM OF THE ORBITER. THE TOTAL VASS IS 23 KG AND THE TOTAL 
CONTINUOUS POWER IS 23 U. INDIVIDUAL INVESTIGATORS AND THEIR, 
INVESTIGATIONS ARE LISTED IN APPENDIX B. 

------- GALILEO ORBITER, CARLSON ----------

INVESTIGATION NAME- NEAR INFRARED MAPPING SPECTROMETER
 

(BIMS) INVESTIGATION AlD MAPPER
 

ASSOC ID- JOPO -01 INVESI1ATIVE PROGRAM 
CODE SL 

INVESTIGATION RISCIPLINE(S)
 
PLANE7OLOGY
 

PERSONNEL
 
PI - RW. CARLSON 	 U OF SOUTHERN CALIF 

01 - T.V. JOHNSON 	 NASA-JPL 
01 - G.E. DANIELSON NASA-JPL 
01 - F.P. FANALE 	 NASA-JP 

01 - N.H. KIEFFER 	 U OF CALIF. LA 
01 - J.S. LEWIS 	 MASS INST OF TECH 

0 
01 - H. 4ASURSKY US GEOLOGICAL $U VEy 
01 - D.L. MATSON NASA-JPL 

01 - T.A. MCCORD U OF HANAIE 

01 - L.A. SODERBLOM US GEOLOGICAL SURVEY 
OF - F. TAYLOR NASA-JPL 

BRIEF 	DESCRIPTION
 
THE PURPOSES OF THIS INVESTIATION ARE TO (1) MAP THE 

MINERAL DISTRIBUTION ON THE SURFACES OF THE SATELLITES OF 

JUPITER AT A SPATIAL RESOLUTION OF 5 TO 30 KM. (2) IDEITIFY THE 
INDIVIDUAL PHASES AND MIXTURES PRESENT, (3) RELATE ThE
 
MINERALOGICAL PROVINCES jID GEOLOGICAL PROVINCES 0OSERVED WITN
 
THE IMAGING SYSTEM. AND (4) MAP REGIONS OF THE JOVIAN
 
ATM0SPHERE OVER A WIDE RANGE OF PHASE ANGLES TO DETERMINE CLOUD
 
MORPHOLOGY AND VERTICAL STRUCTURE. THE INSTRUMENT IS A
 
HIGH-SPED SCANNING REFLECTION GRATING SPECTROMETER MOUNTED O
 
THE SCAN PLATFORM Of THE ORBITER. IAGING IS DONE BY A 20-CM
 
APERTURE TELESCOPE ONTO AN ISB DETECTOR ARRAY IN ORDER TO
 

PRODUCE MULTI-SPECTRAL LINE IMAGES OF SOURCES WITHOUT EXTERNAL
 
SCANNING. ANGULAR RESOLUTION IS 3.5 NILLIRAD AND THE SPECTRAL
 

RANGE I5 0-9 TO 3-C MICROMETERS IN 144 CHANNELS-AT A SPICTRAL
 
RESOLUTION OF U.3 MIEROMEIERS- THE TOTAL MASS OF THE
 
SPECTROMETER 15 1- KG AND THE TOIAL CONTINUOUS IlER 15 4.5 U.
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BRIEF DESCRIPTION
 
GALILEO-------ORBITER, FANALE ------------ - THE OBJECTIVES OF THIS INVESTIGATION ARE TO CLAMP THE
 

'POTENTIAL OF THE SPACECRAFT TO THAT Of THE SURROUNDING PLASMA
 

INVESTIGATION NAME- FORMATION AND EVOLUTION OF THE GALILEAN AND MEASURE ELECTRON SATURATION CURRENT COLLECTED BY THE
 

SATELLITES SPACECRAFT AND TO INVESTIGATE THE LOW ENERGY ELECTRON DENSITY
 
AND TEMPERATURE, TIlE FLOATING POTENTIAL OF THE SPACECRAFT. AND
 

NSSDE ID JOPO -12 INVESTIGATIVE PROGRAM THE CONDUCTION CURRENT OF ELECTROMAGNETIC AND ELECTROSTATIC
 

CODE SL WAVES UP TO THE LOCAL PLASMA FREQUENCY. THREE INDIRECTLY
 
HEATED CATHODES WITH APPROPRIATE ELECTRONICS ARE MOUNTED ON THE
 

INVESTIGATION DISCIPLINE(S) DESPUN SECTION OF THE ORBITER, WITH CATHODES ON k SHORT (90-CM)
 

PLANETOLOGY ROO. THE TOTAL MASS (EXCLUDING THE BOON) IS 1.0 KG AND THE
 
TOTAL CONTINUOUS POWER IS 2.5 W. 

PERSONNEL 

PI - F.P. FANALE NASA-JPL ------- GALILEO ORBITER, GRU ..................--------------

RIEEF DESCRIPTION 	 INVESTIGATION NAME- DUST
 

THIS INVESTIGATION UTILIZES GALILEO ORBITER REMOTE 
SENSING DATA, PRIMARILY FROM THE IMAGING, NIMS. AND UVS NSSDC ID- JOPO -09 INVESTIGATIVE PROGRAM 

INVESTIGATIONIS, TO STUDY THE FORMATIONAL CONDITIONS AND CODE SLICO-OP 

SUBSEQUENT GEOLOGICAL EVOLUTION OF THE GALILEAN SATELLITES,
 

INCLUDING THE INTERACTION OF THESE BODIES WITH THEIR SPACE INVESTIGATION DISCIPLINE(S)
 

ENVIRONMENTS. INTERPLANETARY DUST
 

------- FRANK 	 PERSONNEL
GLILEO ORBITER. -------------
PI - I. GRUB MPI-NUCLEAR PYS 

INVESTIGATION NAME- PLASMA 	 01 - H. FECHTIG MPI-NUCLEAR PHYS 
BE - J. KISSEL BPI-NUCLEAR PHS 

NSSDC ID- JOPO -2i INVESTIGATIVE PROGRAM 01 - S.A. LINDBLAD LUND ORS 

CODE SL/CO-OP 01 - G. IORFILL MPI-NUCLEAR PHYS 
0! - 4.5. TOOK NASA-JSC 

INVESTIGATION DISCIPLINE(5) 

SPACE PLASMAS BRIEF DESCRIPTION 

PARTICLES AND FIELDS THE PURPOSE OF THIS INVESTIGATION IS TO DETERMINE THE 

PHYSICAL AND DYNAMICAL PROPERTIES OF SMALL DUST PARTICLES IN 

PERSONNEL THE JOVIAN ENVIRONMENT, WITH EMPHASIS ON THE INTERACTION OF 

PI - L.D. FRANK U OF IOWA DUST WITH THE MAGNETOSPHERE AND SATELLITE SURFACES. PARAMETERS 

01 - F,V, CIRONITI U OF CALIF. LA MEASURED IINCLUDE MASS, DIRECTION OF MOTION. AND CHARGE. THE 
01 - VM. VASYLIUNAS MPI-AERONOMY INSTRUMENT PACKAGE COSIS1S OF ENTRANCE GRIDS FOR SENSING 

CHARGE, AN IMPACT PLASMA DETECTOR TO MEASURE PULSE HEIGHT AND
 

BRIEF DESCRIPTION RISE TIME FOR BOTH ELECTRONS AND IONS GENERATED BY IMPACT, AND
 

THE PURPOSES OF IES INVESTIGATION ARE TO: ESTABLISH THE APPROPRIATE ELECTRONICS. MASS AND VELOCITY ARE DERIVED FROM
 

SOURCES Of JOVIAN PLASMA, INVESTIGATE PLASMA INTERACTIONS WlTN MEASUREMENTS BY EMPIRICAL RELATIONSHIPS DETERMINED IN
 

THE JOVIAN SATELLITES; INVESTIGATE THE ROLE OF PLASMA AS A GROUND-BASED CALIBRATIONS. THE IMPACT RATE RANGE IS E-7 TO E2
 

SOURCE FOR ENERGETIC CHARGED PARTICLES IN THE RADIATION ZONES; PER SECOND, THE PARTICLE MASS RANGE IS E-16 TO E-6 G, AND THE
 

DETERMINE THE NATURE OF THE EQUATORIAL CURRENT SHEET. AND CHARGE RANGE IS E-14 TO E-10 C. THE INSTRUMENT PACKAGE 1S
 

EVALUATE THE ROLES OF MAGNETIC MERGING, COBOTATIONAL FORCES AND MOUNTED ON THE SPINNING SECTION OF THE ORBITER. 1TS TOTAL MASS
 
FIELD-ALIGNED CURRENTS IN THE DYNAMICS OF THE JOVIAN IS 3.0 KG, AND THE TOTAL CONTINUOUS POWER IS 1.5 W.
 

DAGNETOSPNERE. THE INVESTIGATION USES Al ELECTROSTATIC
 

FNALYZER (QUADRISPHERECAL LEPEOA) IN DETERMINING blFFERE4TIAL ------- GALILEO ORITER, GURNETT 

FNERGY SPECTRA Of BOTH POSITIVE IONS AND ELECTRONS EITH 

ESSENTIALLY COMPLETE ANGULAR COVERAGE IN 63 CONTIGUOUS INVESTIGATION NAME- PLASMA WAVE SPECTROMETER
 
PASSBANDS. THE FRACTIONAL ENERGY RESOLUTION IS 0.17 AND THE
 

RANGE IS 1 EV TO 50 KEV. THREE MANIATURE MASS SPECTROMETERS AT NSSDC ID- JOPO -07 INVESTIGATIVE PROGRAM
 

THE ANALYZER EXIT APERTURE ARE USED FOR MASS ANALYSIS, WITH A 	 CODE SLICO-OP 

FRACTIONAL MASS RESOLUTION OF 0.18, SUFFICIENT TO IDENTIFY H.,
 

HE-, HE-', NA*, K+ AND S-. THE ANALTZCR IS MOUNTED 0N A SHORT INVESTIGATION DISCIPLINE(S)
 

DOOM ON THE SPINNING SECTION OF THE ORBITER. THE TOTAL MASS SPACE PLASMAS
 

(EXCLUDING THE DOOR) IS 0.9 KG. AND THE TOAL CONTINUOUS POWER PARTICLES AND FIELDS
 

is 4.5 W. 
PERSONNEL
 

-- ..- L- LEO ORBITER, GIERASE ------------- PI - D.A. GURNETT U OF IOWA
 
01 - R.E. GENDRIN CHET
 

- Of CALIF. 


01 - F.L. SCARF TRW SYSTERS GROUP
 

NSSDC ID- JOPO -13 INVESTIGATIVE PROGPAM 01 - S.D. SHAWNAN U Of IOWA
 
CODE SL
 

BRIEF DESCRIPTION
 

IIVESTIGATION DISCIPLINE(S) THC PURPOSES OF THIS INVESTIGATION ARE TO MEASURE THE 

PLANETARY ATMOSPHERES VARYING ELECTRIC AND MAGNETIC FIELDS IN THE JOVIAN PLASMA IN 

ORDER TO DETERMINE THE CHARACTERISTICS AND ORIGIN OF PLASMA 

PERSONNEL WAVES IN THE MAGNETOSPHERE AND TO ANALYZE VARIOUS WAVE-PARTICLE 

PI - P.J. GIERASCH CORNELL U INTERACTION PHENOMENA IN THE MAGNETOSPHERE INTERACTIONS. THE 
INSTRUMENT PACKAGE INCLUDES A 2-M ELECTRIC DIPOLE ANTENNA FOR 

FRIEF DESCREPTION ELECTRIC FIELD MEASUREMENT AND TWO 27-CM SEARCH COIL 

THE OBJECTIVE OF THIS INVESTIGATIONI IS TO UTILIIE DATA MAGNETOMETERS. ONE FOR LOU FREQUENCY (LESS THAN 10 NHZ) AND THE 

FROM THE IMAGING AND RIMS INVESTIGATIONS ON THE ORBITER, OTHER FOR HIGH FREQUENCY MAGNETIC FIELD MEASUREMENTS. THERE IS 

TOGETHER WITH IN SITU ATMOSPHERE DATA FROM THE PROBE. TO STUDY ALSO A 20-CHANNEL SPECTRUM ANALYZER COVERING THE RANGE 5.6 HZ 

DYNAMICS OF THE ATMOSPHERE ITR PARTICULAR EMPHASIS ON THE TO 311 KHZ. WITH 4 CHANNELS PER DECADE AND A HIGH DATA RATE 

NATURE AND CAUSE OF THE HORIZONTAL TEMPERATURE GRADIENTS - WAVEFORM RECEIVER TO BE USED DURING SELECTED PERIODS. SENSORS 

BENEATH THE CLOUDS. ARE MOUNTED AS A SINGLE UNIT,!N A BOOM APPROXIMATELY 2-M LONG 
ON THE SPINNING SECTION OF THE ORBITER. ELECTRONICS ARE 

GALILEO-------ORBITER, GRAND ------------- MOUNTED NEAR THE BASE OF THE BOOM. THE TOTAL MASS OF THE 
PACKAGE IS 3.1 KG (1.2 KG FOR THE SENSORS AND 1.9 KG FOR 

INVESTIGATION'KANE- ELECTRON EMITTER ELECTRONICS). THE TOTAL CONI1NUOUS POWER IS Z.4 W. 

INVESTIGATION NANE- JOVIAN ATMOSPHERIC DYNAMICS 	 01 C.. KENNEL U LA 

NSSDC ID- JOPO -05 INVESTIGATIVE PROGRAM ------- GALILEO ORBITER, HORD
 
CODE SLICO-OP
 

INVESTIGATION NAME- ULTRAVIOLET SPECTROMETER (UVS)
 
INVESTIGATION DISCIPLINE(S)
 

PLANETARY ATMOSPHERES NSSDC 10- JOPO -02 INVESTIGATIVE PROGRAM
 

ATMOSPHERIC PHYSICS CODE'SL
 

PERSOINEL INVESTIGATION DISCIPLINE(S)
 

PI - R.J.L.GRARD ESA-ESTEC 
 ATMOSPHERIC PHYSICS
 

01 - S.E. DEFOREST U OF CALIF, SAN DIEGO PLANETARY ATMOSPHERES
 
0I - R.M. GOLDSTEIN NASA-JPL
 

01 - A. GOIFALONE ESA-ESTEC PERSONNEL
 

01 - B. JONES ESA-ESTEC PR - C.W. HOED U OF COLORADO
 

OS - K. KNOTT ESA-ESTEE 01 - C.A. BARTH U OF COLORADO
 

01 - A. PEDERSEN ESA-ESTEC O1 - C.C. KELLY U OF COLORADO
 

O1 - A.L. LANE NASA-JPL
 
01 - A.1. STEWART U OF COLORADO
 

01 - G.E. THOMAS U OF COLORADO
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ERIEF 	DESCRIPTZOH 

THIS INVESTIGATION STUDIES THE COMPOSITION AND STRUCTURE 

OF THE HIGH NEUTRAL ATMOSPHERES OF JUPITER AND THE GALILEAN 
SATELLITES TO DETERMINE ATMOSPHERIC LOSS RATES FROM SATELLITES, 
STUDY MIXING RATIOS ON JUPITER OF NH3 AND OF UV-ACTIVE TRACE 
CONSTITUENTS. AND INVESTIGATE AURORAL EMISSIONS AND 
INTERACTIONS BETWEEN ATMOSPHERES AND THE JOVIAN PLASMASPHERE. 

INSTRUMENTATION CONSISTS OF A FASTIE-EBERT UV SPECTROMETER 
(WAVELENGTH RANCE OF $IC TO 43 MANOMETERS) WITH A CASSEGRAIN 
TELESCOPE HAVING A S-CM APERTURE. 25-CM FOCAL LENGTH, AND A 
PROG ADHADLE GRATING. THE SPECTRUM is KtASURED WITH 
ICROCHANNEL DETECTORS AT A RESOLUTION OF I NAUTICAL MILE- THE 


SPECTROMETER IS MOUNTED ON THE ORBITER SCAN PLATFORM AND HAS A
 
TOTAL MASS OF 3.1 K. THE TOTAL CONTINUOUS POWER IS 3.8 N. 


-------ORBITER. HUNTE -----------GALILEO 

INVESTIGATIO3N HAME-	 STRUCTURE AND AERONOMY OF THE 

LATMOSPHERES OF JUPITER AND-ITS SATELLITES 

NSSDC ID- JOPO -1l INVESTIGATIVE PROGRAM 

CODE SL 

INVESTIGATION DISCIPLE(EC) 
PLANETARY ATMOSPHERES 

PERSONNEL 

P1 - D.. HURTEN U OF ARIZONA 

BRIEF DESCRIPTION 
THE OBJECTIVES OF THIS INVESTIGATION ARE TO STUDY THE 

hEAT BALANCE OF JUPITER'S ATNOSPdERE. TO ESTIMATE THE EDDY
 
DIFFUSION COEFFICIENTS IN THE ATMOSPHERE, AND TO STUDY THE 

AERONOMY OF NEUTRAL AND IONIZED ATMOSPHERES (INCLUDING THOSE OF 

THE SATELLITES) BY USINGDATA FROM A WIDE VARIETY OF PROBE AND
 
ORBITER INSTRUMENTS. 


GALILEO ORBITER.------- KIVELSON ----------

INVESTIGATION NAME-	 MAGNETOMETER 


NSSDC ID- JOPO -03 INVESTIGATIVE PROGRAM 
CODE IL 

INVESTIGATION DISCIPLINE(S) 

PARTICLES AND FIELDS 


PLANETOLOGY 


PERSONNEL 

PI - M.G. KIVELSON U OF CALIF. LA 
01 - P.J. COLEMAN, JR. U Of CALIF, LA 
01 - C.F., KENNEL U OF CALIF. LA 
01 - R.L. MCPHERRON U OF CALIF. LA 
OR - C.T. RUSSELL U OF CALIF. LA 

BRIEF 	DESCRIPTION
 
THE PURPOSES OF THIS INVESTIGATION ARE TO STUDY THE 


JOVIAN MAGNETIC FIELD IN ORDER TO MAP THE CONFIGURATION OF THE 

MAGNETOSPHERE AND ANALYZE ITS DYNAMICS. INVESTIGATE
 
HAGNETOSPHERIC-IONOSPHERIC COUPLING, MEASURE MAGNETIC 

FLUCTUATIONS. SEARCH FOR MAGNETIC FIELDS ON THE SATELLITES. AND 
INVESTIGATE THE PROPERTIES OF THE SATELLITES AND THEIR 
IATERACTIONS WITH THE AMBIENT MEDIUM. THE INSTRUMENT PACKAGE 
INCLUDES DUAL TRIAXIAL FLUXGATE MAGNETOMETERS WITH A DYNAMIC 
RANGE OF 2.5.E-12 TO 1.6.E-5 TESLAS (0.0025 TO 1.6.E4 GANMAS) 
MOUNTED ON A BOOM ON THE SPINNING PART O THE ORBITER 
SPACECRAFT. EACH SENSOR TRIAD CAN BE MECHANICALLY FLIPPED 
ABOUT THE BOOM AXIS. OUTBOUND SENSORS ARE WOUNO FOR LOW FIELD 
READINGS OF 1.E-IZ TO 5.12.E-7 TESLAS (1 MILIGAMNA - 512 
GAMMAS). INBOUND SENSORS FOR HIGH FIELD READINGS OF 3.1tE-11 TO 
1.6.E-5 TESLAS (31 MILLIGAMMAS - 16 KILOGAMMAS). ELECTRONICS 
ARE MOUNTD ON THE SPINNING SECTION AND INCLUDE OPTIMUM 
AVERAGING CAPABILITY. THE TOTAL MASS. EXCLUDING THE DOOM, IS 
3.2 G (11.0 FOR THE SENSORS. 2.2 FOR THE ELECTRONICS). THE 


TOTAL CONTINUOUS POWER IS 3-5 W. 


GALILEO ORBITER, LACS---------------

INVESTIGATION NAME-	 PHOTOPOLARIMETER RADIOMETER 

NSSDC ID- JOPO -Ca INVESTIGATIVE PROGRAM 
CODE SL 

INVESTIGATION DISCIPLINE(S) 

PLANETOLOGY 


PERSONNEL 
PI - A.A. LACIS NASA-GISS 

01 - D.L. COFFEEN NASA-GISS 
01 - J.E. HANSEN NASA-GISS 
01 - P.R. STONE MASS INST OF TECH 
01 - L. TRAVIS NASA-uISS 
01 - W.-C. WANG 	 NASA-GISS 
01 - YL YUNG 	 HARVARD U 

ERIEF 	DESCRIPTION
 
THE PURPOSES OF THIS INVESTIGATION ARE TO DETERMINE THE 


CLOUD AND HAZE PROPERTIES (VERTICAL AND HORIZONTAL DISTRIBUTION 
AND ICROSTRUCTURE) AND RADIATION BUDGET (INCLUDING VERTICAL 
PROFILE OF SOLAR NEATING) OF JUPITER AND TO INVESTIGATE THE 
PHOTOMETRIC AND THERMAL PROPERTIES OF SATELLITE SURFACES. THE 
INSTRUMENT ES A 10-CM DALL-KIRKHAM TELESCOPE FOLLOWED BY A 
16-POSITION FILTER NEEL, GIVING POLARIhLTRY IN 3 SPECTRAL 
BANDS FROP 41C TO 1050 NAOnETERS AND PHOTOMETRY TN 7 SPECTRAL 

BANDS FROM 560 TO 890 NANOMETERS. SILICON PHOTODIODES ARE USED
 
FOR PHOTOPOLARIMETAY AND A THERMOPILE DETECTOR FOR RADIOMETRY.
 

MEASUREMENT ACCURACY IS C.1 PERCENT ABSOLUTE POLARIMETRY, ONE
 
PERCENT RELATIVE PHOTOMETRY AND THREE PERCENT ABSOLUTE
 
PHOTOMETRY; ONE PERCENT RELATIVE RADIOMETRY AND FIVE PERCENT
 
ABSOLUTE RADIOMETRY. THE INSTRUMENT IS MOUNTED ON THE ORBITER
 
SCAN PLATFORM. THE TOTAL MASS IS 2.9 KG AND THE TOTAL
 

CONTINUOUS POWER IS 7.5 U.
 

------- GALILEO ORBITER. MASURSKy ----------------------------


INVESTIGATION NAME-	 GEOLOGY OF THE GALILEAN SATELLITES
 

NSSDC ID- JOPO -15 INVESTIGATIVE PROGRAM
 
CODE SL
 

INVESTIGATION DISCIPLINE(S)
 
PLANETOLOGY
 

PERSONNEL
 

P1 - N. HASURSkY US GEOLOGICAL SURVEY
 

BRIEF 	DESCRIPTION
 
THE OBJECTIVE OF 	 THIS IVESTIGATION IS TO USE ORBITER
 

IMAGING AND NIMS DATA TO INVESTIGATE GEOLOGICA PROCESSES ON
 
THE GALILEAN SATELLITES. WITH EMPHASIS ON THE IDENTIFICATION
 
AND DISTRIBUTION OF SURFACE MATERIALS, THE MORPHOLOGIES AND
 
DENSITIES OF IMPACT CRATERS,. AND THE SEARCH FOR STRUCTURE
 
INDICATIVE OF GLACIAL AND PERIGLACIAL PROCESSES.
 

------- GALILEO ORBITER, MCELRO--


INVESTIGATION NAME-	 INVESTIGATION OF THE JOVIAN UPPER
 
ATMOSPHERE AND OF SATELLITE ATMOSPHERES
 

NSSDC ID- JOPO -16 INVESTIGATIVE PROGRAM
 

CODE SL
 

INVESTIGATION DISCIPLINE(S)
 
PLANETARY ATMOSPHERES
 

PERSONNEL
 
PI - M.S. MCELROY HARVARD U
 

BRIEF DESCRIPTION
 
THIS INVESTIGATION USES DATA FROM A VARIETY OF PROBE AND
 

ORBITER INVESTIGATIONS TO STUDY THE COMPOSITIOH AND STRUCTURE
 
OF PLANETARY AND SATELLITE ATMOSPHERES WITH EHPHASIS ON
 

PHOTOCHEMISTRY AND INTERACTION OF THE ATMOSPHERES WITH THE
 
MAGNETOSPHERE.
 

------- GALILEO ORBITER, ORTON
 

INVESTIGATION NAME- GROUIJD-TRUT ANALYSIS OF RADIATIVE
 

TRANSFER IN THE ATMOSPHERE Or JUPITER
 

NSsoc ED- JOPO -17 INVESTIGATIVE PROGRAM
 
CODE SL
 

INVESTIGATION OISCIPLINE(S)
 
PLANETARY ATMOSPHERES
 

PERSONNEL 
PI - G.S. ORTON 	 HASA-JPL
 

BRIEF 	DESCRIPTION
 

THE OBJECTIVE OF 	 THIS INVESTIGATION IS TO STUDY THE
 
STRUCTURE OF THE ATMOSPHERE OF JUPITER USING DATA FROM THE 
PRORE STRUCTURE. COMPOSITION. NEPHELOMETER, AND NET-FLUX 
RADIOMETER INVESTIGATIONS. TOGETHER WITH ORBITER PPR AND NIMS 
REMOTE SENSING DATA. RESULTS INCLUDE AN ANALYSIS OF RADIATIVE 
EQUILIBRIUM IN THE UPPER TROPOSPHERE AND STRATOSPHERE AND AN 
ASSESSMENT OF THE INFORMATION REQUIRED IN GENERAL FOR 
SUCCESSFUL REMOTE RECOVERY OF ATMOSPHERIC CONDITIONS ON THE 

OUTER 	PLANETS.
 

GALILEO ORBITE R . OWEN--................................
 

INVESTIGATION NAME-	 COMPOSITION OF THE JOVIAN ATMOSPHERE
 

NSSDC ID- JOPO -18 INVESTIGATIVE PROGRAM
 
CODE SL
 

INVESTIGAION DISCIPLINE(S)
 
PLANETARY ATMOSPHERES 

PERSONNEL 
PI - T. OWEN SIATE U OF NEU YORK 

GRIEF 	DESCRIPTION
 

THIS INVESTIGATION USED DATA FROM THE MASS SPECTROMETER
 
AND HELIUM INTERFEROMETER INVESTIGATIONS AND THE NINS APB OTHER 
ORBITER INVESTIGATIONS TO ESTABLISH A DIRECT CALIBRATION OF
 
PREVIOUS REMOTE MEASUREHENTS OF THE COMPOSITION OF JUPITER BY
 
VOYAGER IRIS AND EARTH-BASED SPECTROSCOPIC OBSERVATIONS.
 

------- GALILEO ORBITER. POLLACK----------

INVESICATION NAME-	 THERMAL AND DYNAMICAL PROPERTIES OF THE 
JOVIAN ATMOSPHERE 
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NSSDC ID- JOPO -1O INVESTIGATIVE PROGRAM 


CODE SL 


INVESTIGATION DISCIPLINE(S) 

PLANETARY ATMOSPHERES 


PERSONNEL 
PC - J.B. POLLACK NASA-ARC 

BRIEF DESCRIPTION 
-THE PURPOSE OF THIS IVESTIGATION IS TO DEIERMIRE THE 

VERTICAL TEMPERATURE STRUCTURE AND DYNAMICS Of THE JOVIAN 

ATMO$PHERE USING DATA FROM ALL OF THE PROBE INVESTIGATIONS TO 
CHARACTERIZE THE ROLES OF RADIATIVE HEATING, THERMAL 
CONVECTION.' LATENT HEAT RELEASE, AND THE INTERNAL ENERGY 

SOURCE. 


GALILEO ORBITER, RUSSELL
 

11VESTIGATION NAME-	 JUPITER MAGNETOSPHERE AND SATELLITE 
MAGNETOSPHERE INTERACTIONS 


NSSOC ID- JOPO -20 INVESTIGATIVE PROGRAM 
CODE SL 

INVESTIGATION DISCIPLINE(S)
 
PARTICLES AND FIELDS 


MAGNETOSPHERIC PHYSICS 

INTERPLANETARY PHYSICS 


PERSONNEL 


P1 - C-T. RUSSELL 	 U Of CALIt LA 

BRIEF 	DESCRIPTION 
THIS INVESIGATION USES DATA FROM THE ORBITER 

MAGNETOTETER, PLASMA, PLASMA WAVE, AND ENERGETIC PARTICLES 

INVESTIGATIONS TO: (1) STUDY THE JOVIAN MAGNETOSPHERE AND
 
SATELLITE-MAGNETOSPHERE INTERACTIONS (WITH EMPHASIS ON REFINING 

MODELS OF THE JOVIAN PAIN FIELD); (2) STUDY THE INTERNAL
 

STRUCTURE OE THE GALILEAN SATELLITES FROM THEIR INTERACTIO1S 

17H THE AMBIENT MEDIUM; (3) INVESTIGATE THE DYNAMICS OF THE 
MAGNRETOSPHERE, AND (4) EXAMINE CRITICALLY THE OBSERVATIONAL 
DATA PERTAINING TO ENERGETIC PARTICLE TRANSPORT, ACCELERATION. 
AND LOSS IN THE JOVIAh MAGETOSPHERE. 

GALILEO ORBITER, SAGAN--------------------------------


INVESTIGATION NAME-	 ORGANIC CHEMISTRY OF THE JOVIAN 

ATMOSPHERE 


NSSDC ID- JOPO -21 INVESTIGATIVE PROGRAM 

CODE SL 


INVESTIGATION DISCIPLINE(S) 

PLANETARY ATMOSPHERES 


FERSONEL 
pC - C. SAGAN CORNELL U 

BRIEF 	DESCRIPTION 

THIS INVESTIGATION USES' OATA FROM THE ORBITER MIlS AND 

UVS INVESTIGATIONS. TOGETHER IITH THE PROBE COMPOSITION AND 
NEPHELOMETER INVESTIGATIONS, TO STUDY THE ORGANIC CHEMISTRY OF 
THE JOVIAN ATMOSPHERE, WITH EMPHASIS OH THE NATURE OF THE 
ORGANIC AND INORGANIC CHROOPHORES THAT PRODUCE THE COLORS OF 
THE JOVIAN CLOUDS. 

------- GALILEO ORBITER,*SCARF ------------

INIVESTIGATION NAME- 	WAVE-PARTICLE INTERACTION PHENOMENA AT 

JUPITER 

NSSDC Io- JOPO -22 INVESTIGATIVE PROGRAM 

COD( $L 


INVESTIGATION DISCIPLINE(S) 

PARTICLES AND FIELDS
 

PERSONNEL
 
PC - F.L. SCARF TRW SYSTEMS GROUP
 

BRIEF DESCRIPTION 

THIS IVETIGATION USES MAGNE7OSPHERIC DATA FROM THE
 

ORBEIER PLASMA. -LAS9A DAVE. AND ENERGETIC PARTICLE 

INVESTIGATIONS TO STUDY WAVE-PARTICLE INTEGRATION PHENOMENA,
 
WITH EMPHASIS ON EVALUATING THE EFFECTIVE TRANSPORT 


COEFFICIENTS (ANOMALOUS CONDUCTIVITY, PITCH-ANGLE DIFFUSION 

COEFFICIENT. ETC.> ASSOCIATED WITH THE MAGNETOSPHERIC PLASMA 


INSTABELI.IES AND SATELLITEC-AGNETOSPHERE INTERACTIONS.
 

GALILEO-------ORqITER. SCHUBERT ------------

INVESTIGATION NAME-	 JOVIAN ATMOSPHERIC STRUCTURE AND 
CIRCULATION 


N$SDC 	 10- JOPO -23 INVESTIGATIVE PROGRAM 
CODE SL 


INVESTIGATION DISCIPLINE(S) 

PLANETARY ATMOSPHERES 


PERSONNEL
 

Pi - G. SCHUBERT U OF CALIF, LA
 

BRIEF 	DESCRIPTION
 
THIS INVESTIGATION USES DATA FROM THE ORBITER IMAGING
 

INVESTIGATION AND FROM ALL OF TIRE PROBE INVESTIGATIONS TO SIUDY
 
THE THERMAL AND DYNAMICAL PROCESSES RESPONSIBLE FOR THE GLOBAL
 
ATMOSPHERIC CIRCULATION OF JUPITER 'AND THE WAYS THAT THESE
 

PROCESSES ARE INFLUENCED BY THE STRUCTURE OF THE CLOUD LAYERS.
 

------- GALILEO ORBITER, SONETT
 

INVESTIGATION NAME-	 INTERACTION OF GALILEAN SATELLITE 
MAGNETIC PROPERTIES.JOVIA MAGNETOSPHERE 

NSSDC IO- JOPO -24 INVESTIGATIVE PROGRAM 
CODE SL 

INVESTIGATION DISCIPLINE(S)
 

PARTICLES AND FIELDS
 

MAGNETOSPHERIC PHYSICS
 
INTERPLANETARY PHYSICS
 

PERSONNEL 

PR - C.P. S0RETT U OF ARIZONA 

BRIEF DESCRIPTION
 

THE PURPOSES OF THIS INVESTIGATION ARE TO USE DATA FROM
 
THE ORBITER MAGNETOMETER, PLASMA, AND PLASMA WAVE
 

INVESTIGATIONS TO MEASURE ANY INTRINSIC MAGNETIC FIELDS THAT 
MAY EXIST ON THE GALILEAN SATELLITES ARD TO INVESTIGATE THE 

PROCESSES WHEREBY THESE SATELLITES INTERACT RITH THE 
MAGNE7TOSPHERE AND MAIN FIELD OF JUPITER, INCLUDING COMPARISONS 
TO SIMILAR INTERACTIONS INVOLVING THE NOON. 

------- GALILEO ORBITER, WILLIAMS
 

INVESTIGATION NAME-	 ENERGETIC PARTICLES
 

NSSOC ID- JOPO -0 INVESTIGATIVE PROGRAM
 
CODE SLICO-OP
 

INVESTIGATION DISCIPLINE(S)
 

PARTICLES AND FIELDS
 

PERSONNEL
 
PI - 0.J. WILLIAMS NOAA-ERL 

01 - T.P. ARMSTRONG U OF KANSAS 
01 - T.A. FRITZ NOAA-ERL 
OI S.M. DRIMIGIS APPLIED PHYSICS LAS 
01 - L.J. LANZEROTTE BELL TELEPHONE LAB 
01 - R.W. hCENTIRE APPLIED PHYSICS LAS 
01 - J.0. ROEDERER U Of ALASKA 
01 - EC. ROELOF APPLIED PHYSICS LAB 
O - W STUDEANN MPI-AERONOMY 

01 - B. VILKEN 	 MPI-AERONOMY 

PRIEF 	 DESCRIPTION 
THE PURPOSES OF THIS INVESTIGATION ARE TO: STUDY THE
 

DETAILED ENERGY AND ANGULAR DISTRIBUTION AND STABILITY OF
 
TRAPPED PROTONS. ELECTRONS, AND IONS AND DETERMINE ION
 

COMPOSITION; INVESTIGATE THE INTERACTIONS OF THESE PARTICLES 
WITH THE SATELLITES AND THE SOLAR WIND; MEASURE THERMAL PLASMA 
FLOW VELOCITIES AND TEMPERATURES; AND INVESTIGATE ADIABATIC AND 
NONTHERMAL PROCESSES IN THE TRAPPED RADIATION. THE INSTRUMENT 
PACKAGE CONSISTS OF A LOW-ENERGY MAGNETOSPHERIC MEASUREMENT 

SYSTEM (LEDMS), A COMPOSITIOR MEASUREMENT SYSTEM (CH), AND AN 
INSTRUMENT STEPPING PLATFORM- THE LEMS ENERGY RANGE AND 

CHARGE' RESPONSE (MAGNETIC DEFLECTION AND DE/D. 8 TECHNIqUES3 
IS. FOR ELECTRONS. O.C15 - 11 MEV, AND 0.0 - 55 MEV/ NUCLEON 
FOR PROTONS AND IONS. THE CNS ENERGY RANGE AND CHARGE RESPONSE 

(DEIDX. E. TIME OF FLIGHT, AND PULSE HEIGHT ANALYSIS 
TECHNIQUES) MEASURES HE THROUGH FE WITH VARYING ENERGY 
RESPONSES IN THE 0,15 - 130 MEV/NUCLEON RANGE. THE INSTRUMENT 
PACKAGE IS MOUNTED ON THE SPINNING SECTION OF THE ORBITER. THE 

TOTAL MASS IS 6-9 KG AND THE TOTAL CONTINUOUS POWER-IS 5.9 N.
 

*GALILEO 	 PROBE********
 

SPACECRAFT COMMON NAME- GALILEO PROBE
 

ALTERNATE NAMES- JUPITER ORBITER PROBE. JOP
 

NSSDC 	ID- JOP.
 

LAUNCH DATE- 01100182 	 VEIGHT- 245. KG
 

LAUNCH SITE- CAPE CANAVERAL, UNITED STATES
 
LAUNCH VEHICLE- SHUTTLE
 

SPONSORING COUNTRYJAGEICY
 
-UNITED STATES NASA-OSS
 

PLANNED ORBIT PARAMETERS
 
ORBIT TYPE- JUPITER PROBE
 

PERSONNEL
 
MG - 1.R. MECULLAR NASA HEADQUARTERS
 
SC - R.E. MURPHY 	 NASA HEADQUARTERS 

PM - J. CASANI NASA-JPL
 
PM - J. SPERANS NASA-ARC
 

PS - L. COLIN NASA-ARC
 

PS - T. JOHNSON NASA-JPL
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BRIEF DESCRIPTION 


THE PROBE IS A STAGED-VENTED SYSTEM COMPRISED OF A 

DECELERATION MODULE AND A DESCENT NODULE, ITS MASS AND 

DIAMETER ARE 253 KG AND 1.2 M, RESPECTIVELY. THE OECELERATION 

MODULE CONSISTS OF STRUCTURE AND HEAT SHIELDS. THE DESCENT 

MODULE CONTAINS THE SCIENCE INSTRUMENTS. PROBE ELECTRONICS AND 
POWER 	SOURCES ARE VENTED TO THE JOVIAN ATMOSPHERE. A PARACHUTE 
IS USED TO SEPARATE THE DESCENT MODULE FROM THE DECELERATION 

MODULE AND TO CONTROL THE PROBE DESCENT RATE- IT MAY BE 

JETTISONED NEAR THE TERMINATION OF THE MISSION (AT A PRESSURE
 
Of 10 BARS) TO ALLOW A MORE RAPID DESCENT AT THE HIGHER 

PRESSURES AND TEMPERATURES. IN SITU SCIENCE MEASUREMENTS ARE 

MADE PRIOR TO AID DURING HIGH SPEED ENTRY AND DESCENT. POWER 

IS SUPPLIED BY A BATTERY. DATA ARE TELERETERED TO THE ORBITER. 

WHICH IN TURN RELAYS THEM TO EARTH. THE IN SITU MEASUREMENTS 

GIVE INFORMATION On THE PHYSICAL STRUCTURE. CHEMICAL 

COMPOSITION, LOCATION Of CLOUDS IN THE TROPOSPHERE, AND THE 

THERMAL BALANCE OF THE PLANET. DATA ARE STORED IN A MEMORY 

UNIT FOR THE PERIOD OF COMMUNICATION BLACKOUT DURING ENTRY THEN 

TRANSMITTED TO THE ORBITER INTERLEAVED WITH REAL-TIME DATA. 


------- GALILEO PROBE, BOISE -------------


INVESTIGATION NAME- NET FLUX RADIOMETER 


NSOC ID- JOP -04 INVESTIGATIVE PRGRAM 


CODE SL 


INVESTIGATION DISCIPLINE(S) 

PLANETOLOGY 


PERSONNEL 

PI - R.W. BOESE NASA-ARC 
01 - J.B. POLLACK NASA-ARC 
01 - P.M. SILVAGGIO NASA-ARC 

BRIEF 	 DESCRIPTION 
THE PURPOSES OF THIS INVESTIGATION ARE TO: (1) MEASURE 

VERTICAL DISTRIBUTION Of NET FLUX OF SOLAR ENERGY AND PLANETARY 

EMISSION FROM 0.1 TO 10 BARS. (2) DETERMINE THE LOCATION OF 
CLOUD LAYERS, AND (3) OBTAIN EVIDENCE ON THE MIXING RATIOS OF 
SELECTED CONSTITUENTS AND THE OPACITY OF CLOUDS AND AEROSOLS IN 
THE INFRARED. A MULTICHANNEL RADIOMETER MEASURES FLUX IN ABOUT 


30-DEG CONES ALTERNATELY CENTERED PLUS OR MINUS 45 DEG FROM THE 
PROBE HORIZONTAL. IT HAS AN ON BOARD CALIBRATION SYSTEM (2 
BLACK BODIES) AND A MULTIDETECTOR ARRAY (ITH CHANNELS AT 
APPROXIMATELY 0.3 - 3.0. C.3 - 2000. 20-30. 30-OO AND 40 - 60 
MIECROETERS. IT 15 MOUNTED ON THE PROBE WITH EXTERNAL VIEWING 

AFTER SHIELD DEPLOYMENT. THE TOTAL MASS 15 2.3 NO AND THE 
TOTAL 	CONTINUOUS POWER IS 4.6 W. 

------- GALILEO PROBE. LANZEROTTI ----- C ------------------------


INVESTIGATION NAME- LIGHTNING 


MSSDC ID- JOP 06 INVESTIGATIVE PROGRAM 
CODE SLICO-OP 

INVESTIGATION DISCIPLINE(S) 

PLANETOLOGY 

SPACE PLASMAS 


PERSONNEL 


PI - L.J. LANZEROTTI BELL TELEPHONE LAO
 
01 - C- OEHMEL 	 BRAUNSCHWEIG TECH U 
OF - F.O. GLEIM 	 BRAUNSCHWEIG TECH U 
01 - E.P. (RIDER 	 U OF ARIZONA 
,01 - K. RINNERT 	 MPI-AERONOMY 

of - M. OMAN 	 U OF FLORIDA 

BRIEF 	DESCRIPTION 

THE OBJECTIVES OF THIS INVESTIGATION ARE TO: (1) VERIFY 

THE EXISTENCE OF LIGHTNING ON JUPITER AND MEASURE ITS BASIC 
PHYSICAL CHARACTERISTICS. AND C2) MEASURE RF NOISE LEVELS AND 
ONE MAGNETIC FIELD COMPONENT NEAR JUPITER. TWO INSTRUMENTS ARE 
USED FOR THIS INVESTIGATION - AN ELECTROMAGIETIC SENSOR AND AN 
OPTICAL SENSOR. THE ELECTROMAGNETIC SENSOR HAS A FERRITE CORE 
ANTENNA WITH A PREAMPLIFIER AS AN PF SENSOR. THE FREQUENCY 
DOMAIN 15 3. 15, 100 KHZ NARROW-BAND. THE TIME DOMAIN 15 1 HZ 
TO 1CO KHZ. AND THE RESOLUTION IS 16 S. THE OPTICAL SENSOR HAS 
A PHOTODIODE WITH FESHEYE LENS. THERE IS COINCIDENCE AND 
ANTICOINCIDENCE BETWEEN THE RF AND OPTICAL SENSORS. THE 
ELECTROMAGNETIC SENSOR IS HUNTED UNDER THE PROBE AFTER BODY 
RHILe THE OPTICAL SENSOR IS MOUNTED ON THE PROBE ENVELOPE 
LOOKING OUT PERPENDICULAR TO THE PROBE SPIN AXIS. THE TOTAL 
MASS IS 1.1 rG AND THE TOTAL CONTINUOUS POWER 1S 1.0 W. 

------ ALILEO PROBE. NIEPAN ---------------------------------

INVESTIGATION NAME- MASS SPECTROMETER 

NSSDC ID- JOP -03 INVESTIGATIVE PROGRAM 


CODE SL 


INVESTIGATION DI5CIPLINECS) 

ATMOSPHERIC PHYSICS 
PLANETOLOGY 


PERSONNEL
 

PI - H.B. NIEMANN 	 NASA-GSFC
 
01 - 5.K. ATRENA 	 U Of MICHIGAN
 
01 - B.R. CARIGNAN 	 U OF MICHIGAN 
01 - T.M. DONAHUE 	 U OF MICHIGAN 
01 - I.E. HARTLE 	 NASA-GSFC 
O - D.. HUNTEN 	 U OF APIZONA 

01 - T. OWEN 	 STATE U OF HEW YORK 
Of - NA.. SPENCER 	 NASA-GSFC 

BRIEF 	DESCRIPTION
 
THE OBJECTIVE OF THIS INVESTIGATION IS TO DETERMINE THE
 

CHEMICAL AND ISOTOPIC COMPOSITION AND PHYSICAL STATE OF THE
 
JOVIAN ATMOSPHERE. INCLUDING VERTICAL VARIATIONS FROM 0.1 TO lC
 
BARS OR GREATER. MIXIN6 RATIOS ARE DETERMINED OF HE TO ONE 
PERCENT ACCURACY AND OF M20. CR4. AND NN3 TO FIVE PERCENT 
ACCURACY. THE ISOTOPIC RATIO OF EZEC TO HE22 IS MEASURED TO AN
 
ACCURACY OF TWO PERCENT. ALL SPECIES WITN MASS NUMBERS 1-52,
 
PLUS SELECTED SPECIES AT HIGHER MASS NUMBERS (INCLUDING KRYPTON
 
AND XENON) ARE MEASURED. THE INSTRUMENT IS A GUADRUPOLE MASS
 
SPECTROMETER WITH AN ELECTRON IMPACT ION SOURCE HAVING
 
REDUNDANT ELECTRON BEAM GUNS OF VARIABLE KINETIC ENERGY AND A
 
SECONDARY ELECTRON MULTIPLIER ION DETECTOR. THE DUAL-CHANNEL
 
SAMPLE INLET SYSTEM INCLUDES AN ENRICHMENT SYSTEM FOR TRACE GAS
 
AND ISOTOPE DETERMINATION, A TANDEM GETTER, AND A SPUTTER ION
 
PUMP. THE MASS RANGE 15 1-52. 84. AND 131 U. THE DYNAMIC 
RANGE 	IS E-8, OTHER SPECIES WITH MASSES GREATER THAN 52 CAN BE 
SOUGHT AT THE SACRIFICE OF INTEGRATION TIME BELOW 52 U. THE
 

SCAN PERIOD IS 3 TO 60 S. THE INSTRUMENT IS MOUNTED ON THE
 
PROBE WITH THE SAMPLE INLET PORr NEAR THE STAGNATION POINT WITH
 
THE SAMPLE OUTLET PORT NEAR THE MINIMUM PRESSURE POINT. THE
 
TOTAL MASS IS 6.6 KG AND THE TOTAL CONTINUOUS POWER IS 13.5 U.
 

------- GALILEO PROBE. RAGEhT
 

INVESTIGATION NAME- NEPHELOMETER 

NSSDC ID- JOP -05 INVESTIGATIVE PROGRAM
 
CODE SLICO-OP
 

INVESTIGATION DISCIPLINECS)
 
PLANETARY ATMOSPHERE$
 
ATMOSPHERIC PHYSICS 

PERSONNEL 

PR - B. RAGENT NASA-ARC 
01 - J.E. BLAMONT CURS-SA 
01 - G.W. GRAMS NATL CTR FOR ATMOS RES 

01 - j.. POLLACK NASA-ARC 

BRIEF 	DESCRIPTION
 
THIS INVESTIGATION IS TO DETERMINE VERTICAL EXTENT. 

STRUCTURE. AND MICROPHYSIKAL CHARACTERISTICS (PARTICLE SIZE-
DISTRIBUTION, NUMBER DENSITY, AND PHYSICAL STRUCTUREO OF 
JUPITER'S CLOUDS OVER THE RANGE 0.1 TO 1) OARS. A 
SINGLE-WAVELENGTN, MULTIPLE-ANGLE (5) SCATTERING NEPHELOMETIR. 
WITH A GALLIUM-ARSENIC LED (9000 A) SOURCE ADD SOLID STATE 
DETECTORS ARE MOUNTED ON THE PROBE WITH APPROPRIATE EXTERNAL 
VIEWING GEOMETRY. DEPLOYMENT TAKES PLACE AFTER THE HEAT SHIELD 
IS REMOVED. THE TOTAL MASS IS 1.8 KG AND THE TOTAL CONTINUOUS 
POOER 1S 3.0 W. 

------- GALILEO PROBE, STEFF --------------------------------


INVESTIGATION NAME- ATNOSPHERIC STRUCTURE
 

HBSDC It- JOP -0? INVESTIGATIVE PROGRAM
 

CODE SL
 

INVESTIGATION DISCIPLINE(S)
 
ATMOSPHERIC PHYSICS
 
PLANETOLOGY
 

PERSONNEL 
PI - A. SIEFF NASA-ARC 
01 - R.C. BLANCHARD NASA-LARC' 
01 - D.B. KIRK NASA-ARC 
01 G. SCHUBERT U OF CALIF. LA 
01 - S.C. SOMMER NASA-ARC 
01 - R.E. YOUNG 	 NASA-ARC 

BRIEF 	 DESCRIPTION 
THE OBJECTIVE OF THIS INVESTIGATION IS TO DETERMINE STATE 

PROPERTY (TEMPERATURE. PRESSURE. DENSITY, MOLECULAR WEIGHT) 
PROFILES OVER AN ALTITUDE RANGE FROM A THRESHOLD OF ABOUT 100 
KM ABOVE THE CLOUD DECK DOWN TO PROBE FAILURE (DEEPER THAN 1D 
BAR 	 PRESSURE). THE INSTRUMENT PACKAGE CONSISTS OF
 
ACCELERATION, TEMPERATURE, AND PRESSURE SENSORS AND ASSOCIATED 
ELECTROICS. THEY ARE MOUNTED IN THE PROBE WITH ACCELEROMETERS 
NEAR THE PROBE CENTER OF GRAVITY. THE TEMPERATURE SENSING HEAD 
AND PRESSURE -INLET ARE DEPLOYED OUTSIDE THE PROBE BOUNDARY 
LAYER- THE TOTAL MASS It 1. KG AND THE TOTAL CONTINUOUS POWER 
is 5.5 W. 

------- GALILEO PROBE, VON ZAHN........... .......... --


INVESTIGATION NAME- HELIUM ABUNDANCE INTERFEROMETER
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------- ---------------

ASSDC ID- SOP -01 INVESTIGATIVE PROGRAM BRIEF DESCRIPTION
 
CODE SL/CO-OP 


INVESTIGATION DISCIPLINE(S) 

ATMOSPHERIC PHYSICS 


PERSONNEL 

pI - U. VON ZADHN U OF BONN 

01 - H.-J. HOFFMAN U OF BONN 

BRIEF DESCRIPTION 

THE OBJECTIVE OF THIS INVESTIGATION IS THE PRECISE (0.1 

PERCENT) DETERMINATION Of THE HELIUM ABUNDANCE IN THE JOVIAN 
ATMOSPHERE FROM 3 TO U BARS. A TWO-ARM DOUBLE PAIHLENGTH 
OPTICAL INTERFEROMETER THAT INCLUDES AN GR LED LIGHT SOURCE, AN 
INTERFERENCE FILTER. AND A PFOTODETECTOR ARRAY IS USED T0 

MEASURE THE REFRACTIVE INDEX DIFFERENCE BETWEEN AN ATMOSPHERE 
SAMPLE AND A REFERENCE GAS MIXTURE. IT IS MOUNTED ON THE PROBE 
WITH AN INLET PIPE TO THE AMBIENT ATMOSPHERE. THE TOTAL MASS 
IS 1.0 KG AND THE TOTAL CONTINUOUS POWER IS 0.? W. 

**A**R********t**** GOES-b************* 

SPACECRAFT COMMON NAPE- GOES-D 
ALTERNATE NAMES-

USSDC ID- GOES-D 


LAUNCH DATE- 08/00/80 WEIGHT- 660. KG 

LAUNCH SITE- CAPE CANAVERAL, UNITED STATES 


LAUNCH VEHICLE- SHTLE-SSUS 


SPONSORING COUNTRY/AGENCY 
UNITED STATES NOAA-NESS 

UNITED STATES NASA-OSTA 

PLANNED ORBIT PARAMETERS 

ORBIT TYPE- GEOCENTRIC 
ORBIT PERIOD- 1440. NIH INCLINATION- 1. DEG 
PERIAPSIS- 35786. KH ALT APOAPSIS- 35786. K. ALT 

PERSONNEL 

MG - A.j. CERVENKA NASA HEADQUARTERS 

PH - R.H. PICKARD NASA-GSFC
 
pS - N.E. SHENK NASA-GSFC 


BRIEF DESCRIPTION
 
GOES-D IS THE FOURTH IN A SERIES OF NASA-DEVELOPED, 


IDOAA-OPERATED SPACECRAFT. THE SPIO-STABILIZED. 

EAETH-SYNCHRONOUS SPACECRAFT CARRIES (1) A VISSR (VISIBLE 
INFRARED SPI14 SCAN RADIOMETER) ATMOSPHERIC SOUNDER (EVAS) TO 

PROVIDE HIGR-QUALITY DAY/NIGHT CLOUDCOVER DATA, TO TAKE 
RADIANCE TEMPERATURES OF THE EARTH/ATMOSPHERE SYSTEM. AND TO 

6ETEROINE ATMOSPHERIC TEMPERATURE AND WATER CONTENT AT VARIOUS 

LEVELS, (2) A METEOROLOGICAL DATA COLLECTION AND TRANSMISSION 

SYSTEM TO RELAY PROCESSED DATA FROM CENTRAL WEATHER FACILITIES 


TO SMALL AUTOMATIC PICTURE TRANSMISSION (AP7)-EQUIPPED REGIONAL 

STATIONS AND TO COLLECT AND RETRANSMIT DATA FROM REMOTELY 

LOCATED EARTH-BASED PLATFORMS. AND C3) A SPACE ENVIRONMENT 

MONITOR (SEM) SYSTEM TO MEASURE PROTON, ELECTRON, AND SOLAR 

X-RAY FLUXES AND MAGNETIC FIELDS. THE CYLINDRICALLY SHAPED 

SPACECRAFT MEASURES 19 .5 CM IN DIAM AND 230 CM IN LENGTH, 


EXCLUSIVE OF A MAGNETOMETER THAT EXTENDS AN ADDITIONAL 83 CM 

BEYOND THE CYLINDRICAL SHELL. THE PRIMARY STRUCTURAL MEMBERS 


ARE A WONEYCOHOD EQUIPMENT SHELF AND THRUST TUBE. THE VISSR 

TELESCOPE 15 MOUNTED ON THE EQUIPMENT SHELF AND VIEWS THE EARTH 

THROUGH A SPECIAL APERTURE IN THE SPACECRAFT'S SIDE. A SUPPORT 


STRUCTURE EXTENDS RADIALLY FROM THE THRUST TUBE AND IS AFFIXED 

EQ THE SOLAR PANELS. WHICH FORMS THE OUTER WALLS OF THE 

SFACECRAFT TO PROVIDE THE PRIMARY SOURCE Or ELECTRICAL POWER. 


LOCATED IN THE ANULUS-SIAPED SPACE BETWEEN THE THRUST TUBE AND 
THE SOLAR PANELS ARE SCATIONCEEPING AND DYNAHICS CONTROL 

EQUIPMENT, BATTERIES, AND MOST OF THE SEM EGUIPHENT. PROPER 
SPACECRAFT ATTITUDE AND SPIN RATE (APPROXIMATELY 100 RPM) ARE 

MAINTAINED BY TWO SEPARATE SETS OF JET THRUSTERS MOUNTED AROUND
 
THE SPACECRAFT'S EQUATOR AND ACTIVATED BY GROUND COMMAND. THE 

SPACECRAFT USES BOTH UHF-BAND AND S-AND FREQUENCIES IN ITS 

TELEMETRY AND COMMAND SUBSYSTEN. A LOW-POWER VHF TRANSPONOER 
PROVIDES TELEMETRY AND COMMAND DURING LAUNCH ANO THEN SERVES AS 

A BACKUP FOR THE PRIMARY SUBSYSTEM ONCE THE SPACECRAFT HAS 

ATTAINED SYNCHRONOUS ORBIT.
 

GOES.D, HESS STAFF 


INVESTIGATION NAME- VISIBLE-INERARED SPIN SCAN RADIOFETER
 
(VISSR) 

hSSOC ID- GOES-O -31 INVESTIGATIVE PROGRAM 
OPERATIONAL WEATHER OBSERVATIONS 

INVESTIGATION DISCIPLINE(S) 


METEOROLOGY 


PERSONNEL
 
PI - NESS STAFF NOAA-NESS 

01 - W.E. SHENK NASA-GSFC
 

THE VISIBLE INFRARED SPIN SCAN RADIOMETER (VISSR) FLOWN
 
ON GOES-B IS CAPABLE OF PROVIDING BOTH DAY AND NIGHT
 

OBSERVATIONS OF CLOUD COVER AND EARTH/CLOUD RADIANCE
 
TEMPERATURE MEASUREMENTS FROM A SYNCHRONOUS, SPIN-STABILIZED,
 

GEOSTATIONARY SATELLITE FOR USE IN' OPERATIONAL WEATHER ANALYSIS
 
AND FORECASTING. THE TWO-CHANNEL INSTRUMENT IS ABLE TO TAKE
 
BOTH FULL AND PARTIAL PICTURES OF THE EARTH'S DISK. BOTH THE
 

INFRARED CHANNEL (10.5 TO 12.5 MICROMETERS) AND THE VISIBLE
 

CHANNEL (0.55 TO 0.75 MICRON) USE A COMMON OPTICS SYSTEM.
 
INCOMING RADIATION IS RECEIVED BY AN ELLIPTICALLY-SHAPEP SCAN
 
MIRROR AND COLLECTED BY A RICHEY-CHRETIEN OPTICAL SYSTEM. THE
 

SCAN MIRROR IS SET AT A NOMINAL ANGLE OF 45 DEG TO THE NISER
 
OPTICAL AXIS, WICH IS ALIGNED PARALLEL TO THE SPIN AXIS OF THE
 
SPACECRAFT. THE SPINNING MOTION OF THE SPACECRAFT
 
(APPROXIMATELY 100 RPM) PROVIDES A WEST-TO-EAST SCAN MOTION
 

WHEN THE SPIN AXIS OF THE SPACECRAFT IS ORIENTED PARALLEL WITH
 
THE EARTH'S AXIS. THE LATITUDINAL SCAN IS ACCOMPLISHED BY
 
SEQUENTIALLY TILTING THE SCANNING MIRROR NORTH TO SOUTH AT THE 
COMPLETION OF EACH SPIN. A FULL PICTURE TAKES 18.2 MiN TO 
COMPLETE AND ABOUT 2 MIN TO RETRACE. DURING EACH SCAN. EIGHT 
VISIBLE-SPECTRUM DETECTORS SWEEP THE EARTH. WITH A GROUND 

RESOLUTION OF 0-9 KM AT ZERO NADIR ANGLE- A MERCURY-CADMIUM 
TELLURIDE DETECTOR SENSES THE INFRARED PORTION OF THE SPECTRUM 

WITH A HORIZONTAL RESOLUTION OF APPROXIMATELY 9 Kh AT ZERO 
NADIR ANGLE. THE INFRARED PORTION OF THE DETECTOR MEASURES 
RADIANCE TEMPERATURES BETWEEN 180 AND 315 DEG K WITH A PROPOSED 
SENSITIVITY BETWEEN 0.4 AND 1.4 K. THE VISSR OUTPUT 1 
DIGITIZED AND TRANSMITTED TO THE NOAA COMMAND DATA ACQUISITION 
STATION, WALLOPS ISLAND. VA. THERE THE SIGNAL IS FED INTO A 
'LINE STRETCHER,' WHERE IT IS STORED AND TIME-STRETCHED FOR
 

TRANSMISSION BACK TO THE SATELLITE AT REDUCED BANDWIDTH FO
 

REBROADCAST TO APT USER STATIONS. AS WITH ALL OPERATIONAL TYPE
 
DATA. THE VISSR DATA ARE HANDLED BY NOAA AND EVENTUALLY SENT TO 
THE NATIONAL CLIHATIC CENTER AT ASHEVILLE, NORTH CAROLINA, FOR
 

ARCHIVING. 

.--- GOES-b. NESS STAFF 

INVESTIGATIOH NAME- METEOROLOGICAL DATA COLLECTION AND
 
TRANSMISSION SYSTEM
 

NSSDC 19- GOES-D -C5 INVESTIGATIVE PROGRAM 
OPERATIONAL WEATHER OBSERVATIONS 

INVESTIGATION DISCIPLINE(S)
 
METEOROLOGY
 

PERSONNEL
 
P1 - NESS STAFF NOAANESS
 

BRIEF DESCRIPTION
 
THE METEOROLOGICAL DATA COLLECTION AND TRANSMISSION 

SYSTEM IS AN EXPERIMENTAL COMMUNICATIONS AND DATA HANDLING 
SYSTEM DESIGNED TO RECEIVE AND PROCESS METEOROLOGICAL DATA 
COLLECTED FROM REMOTELY LOCATED EARTH-BAS(D DATA COLLECTION 
(OBSERVATION) PLATFORMS (DCP). THE COLLECTED DATA ARE
 

RETRANSMITTED FROM THE SATELLITE TO SMALL, GROUND-BASED.
 
REGIONAL 'DATA UTILIZATION CENTERS. DATA FROM UP 10 10.000 DCp
 
STATIONS CAN BE HANDLED BY THE SYSTEM. THE SYSTEM ALSO ALLOWS
 
FOR THE RETRANSMISSION OF NARROW-BARD (WEFAX TYPE) DATA FROM
 
CENTRALIZED WEATHER FACILITIES TO EXISTING SHALL. GROUND-BASED
 
APT RECEIVING STATIONS. THIS COMMUNICATIONS SYSTEM OPERATES ON
 

S-BAND FREQUENCIES. THE MINIMUM DATA COLLECTION SYSTEM FOR ONE
 
SMALL METEOROLOGICAL SATELLITE CONSISTS OF APPROXIMATELY 3500
 

DCP STATIONS TO BE CONTACTED IN A 6-H PERIOD. THE TOTAL AMOUNT
 
OF DATA COLLECTED DURING THE 6-H PERIOD BETWEEN 350K AND 600K
 
BITS. DEPENDING ON THE CODING TECHNIQUEES. DATA RECEIVED FROM
 

INDIVIDUAL STATIONS VARIES FROM 50 TO 3000 BITS, DEPENDING ON
 
THE TYPE AND VARIETY OF SENSORS USED AT AN INDIVIDUAL DCP
 
STATION.
 

------- GOES-D, WILLIAMS,
 

INVESTIGATION NAME- ENERGETIC PARTICLE MONITOR
 

NSSDC ID- GOES-D -02 INVESTIGATIVE PROGRAM
 
OPERATIONAL ENVIRON, MONITORING
 

INVES11GATION DISIPLINECS)
 
PARTICLES AND FIELDS
 

PERSONNEL
 
PI - D.J. WILLIAMS NOAA-ERL
 
01 - N.H. SAUER NOAA-ERL
 

BRIEF DESCRIPTION
 
THE ENERGETIC PARTICLE MONITOR CONSISTS OF THREE DETECTOR 

ASSENBLIES, EACH COVERING LIMITED REGIONS Of THE OVERALL ENERGY
 
SPECTRUM. THE FIRST TWO DETECTOR ASSEMBLIES MONITOR PROTONS IN 
SEVEN ENERGY RANGES BETWEEN 0.8 AND 500 MEV, AND ALPHA 
PARTICLES I SIX RANGES BETWEEN 4 AND .GT. 400 MEV. THERE IS 

ALSO ONE CHANNEL FOR THE MEASUREMENT OF ELECTRONS IN THE RANGE 
.GE. 500 MEV. 

------- GOES-D, WILLIAM...........-


INVESTIGATION NAME- SOLAR X-RAY MONitOR
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HSSDC £0- GOES-D -03 INVESTIGATIVE PROGRAM ------- GOES-E INESS STAFF ---------------------------------.... 
OPERATIONAL ENVIRON. MONITORING 

INVESTIGATION AME- VISIBLE-INFRARED SPIN SCAN RADIOMETER 
INVESTIGATION DISCIPLINECS) 
SOLAR PHYSICS 

(VISSR) 

PERSONNEL 


PI - D.j. WILLIAMS NOAA-ERL
 
01 - R.F- DONNELLY NOAA-ERL 


ERIEF DESCRIPTION 

THE X-RAY MONITOR CONSISTS OF 10H CHAMBER DETECTORS. THE 

RANGES AND MINIMUM USEFUL THRESHOLD SENSITIVITY ARE 0.5 TO 3A. 
t.E6 ERG PER C PER S AND 1 TO BA, 1E-5 ERGS PER CM PER S WITH 
A DYNAMIC RANGE OF 1.E4. 

------ GOES-D WILLIAMS --------------------------------------

INVESTIGATION NAME- MAGNETIC FIELD MONITOR 


NSSDC ID- GOES-D -04 INVESTIGATIVE PROGRAM 

OPERATIONAL ENVIRON. MONITORING 


INVESTIGATION DISCIPLINE(S) 

MAGNETOSPHERIC PHYSICS 

PARTICLES AND FIELDS 


PERSONNEL 


P1 - O.J. WILLIAMS 
 NOAA-ERL 

0I - J.N. BARFIELD 
 NOAA-ERL 


BRIEF 	DESCRIPTION 

THE MAGNETOMETER HAS A RANGE OF PLUS OR MINUS 400 GAMMA 


(WITHOUT SATURATION) AND A RESOLUTION OF' 0.1 
GAMMA OVER A RANGE 

Of PLUS OR MINUS SO GAMMA. 


****** O-E.**** ******** 

SPACECRAFT COMMON NAME- GOES-E 

ALTERNATE NAMES-


NSSDC 	ID- GOES-E 


LAUNCH DATE- 0a3/0'81 WEIGHT- 660. KG 

LAUNCH SITE- CAPE CANAVERAL. UNITED STATES 

LAUNCH VEHICLE- SHTLE-SSUS 


SPONSORING COUNTRY/AGENCy 


UNITED STATES NOAA-NESS 


UNITED STATES 
 NASA-OSTA 


PLANNED ORBIT PARAMETERS 


ORBIT TYPE- GEOCENTRIC
 
ORBIT PERIOD- 1440. MIN INCLINATION- 1. DEG 

PERIAPSIS-
 35786. KH ALT APOAPSIS- 35786- AM ALT 


PERSONNEL 

MG - A.J. CERVENKA NASA HEADQUARTERS 

PA - R.H_ PICKARD 
 NASA-GSEC
 
PS - W.E. SHENK 
 NASA-GSFC 


BRIEF DESCRIPTION
 
GOCS-E IS THE FIFTH 
 IN A SERIES OF NASA-DEVELOPED,


NOAA-OPERATEO SPACECRAFT. THE SPIN-STABILIZED, 

EARTH-SYNCHRONOUS SPACECRAFT CARRIES (1) A VISIBLE INFRARED
 
SPIN 	 SCAN RADIOMETER (VISSR) ATMOSPHERIC SOUNDER (VAS) TO 

PROVIDE HIGH-QUALITY DAYJNIGHT CLOUDCOVER DATA, TO TAKE 

RADIANCE TEMPERATURES OF THE EARTN'ATnOSPHERE SYSTEM. AND TO 

DETERMINE 
ATMOSPHERIC TEMPERATURE AND ATER CONTENT AT VARIOUS 

LEVELS, (2) A METEOROLOGICAL DATA COLLECTION 
AND TRANSMISSIO
 
SYSTEM TO RELAY PROCESSED DATA FROM CENTRAL 

N 

WEATHER FACILITIES 


TO SMALL AUTOMATIC PICTURE TRANSMISSION (APT)-EQUIPPED REGIONAL 

STATIONS AND TO COLLECT AND RETRANSMIT DATA FROM REMOTELY 

LOCATED EARTH-BASED PLATFORMS, AND (3) A SPACE ENVIRONMENT 

MONITOR (SEM) 
SYSTEM TO MEASURE PROTON, ELECTRON, AND SOLAR 

X-RAY FLUXES AND 
 MAGNETIC F-ELDS. THE CYLINDRICALLY SHAPED 

SPACECRAFT MEASURES 190.5 CM IN 
 DIAM AND 230 IN IN LENGTH, 

EXCLUSIVE OF A MAGNETOMETER THAT EXTENDS AN ADDITIONAL 83 
CM 

BEYOND THE CYLINDRICAL SHELL. THE PRIMARY STRUCTURAL MEMBERS 

ARE A HONEYCOMBED EQUIPMENT SHELF ARD THRUST TUBE. THE VISSR 

TELESCOPE IS MOUNYED ON THE EQUIPMENT SHELF AND VIEWS THE EARTH 

THROUGH A SPECIAL APERTURE IN THE SPAtECRAFT'S SIDE. A SUPPORT 

STRUCTURE EXTENOS FROM THE TUBE AND IS
RADIALLY THRUST 
 AFFIXED 

TO THE SOLAR PANELS, WHICH FORMS INE OUTER WALLS OF THE 

SPACECRAFT TO PROVIDE THE PRIMARy SOURCE 
OF ELECTRICAL POWER. 

LOCATED IN THE'ANNULUS-SHAPED SPACE BETWEEN 
THE THRUST TUBE AND
 
THE SOLAR PANELS ARE STATIONKEEPING AND DYNAMICS CONTROL 

EGUIPMENT, BATTERIES, AND MOST OF THE SE EQUIPMENT. 
 PROPER

SPACECRAFT ATTITUDE AND SPIN RATE (APPROXIMATELY 100 RPM) ARE 

MAINTAINED BY FRO SEPARATESETS OF JET THRUSTERS MOUNTED 
AROUND
 
THE SPACECRAFT'S EQUATOR AND ACTIVATED BY GROUND COMMAND. THE 

SPACECRAFT USES BOTH UHF-BAND 
AND S-AND FREQUENCIES IN ITS 

TELEMETRY AND COMMAND SUBSYSTEM. A LOU-POWER VHF TRANSPONDER

PROVIDES TELEMETRY AND COMMAND DURING LAUNCH AND THEN SERVES 
AS 

A BACKUP 
 FOR THE PRIMARY SUBSYSTEM ONCE THE SPACECRAFT HAS 

ATTAINED SYNCHRONOUS ORBIT.
 

NSSDC ID- GOES-E -01 INVESTIGATIVE PROGRAM 
OPERATIONAL WEATHER OBSERVATIONS 

INVES71GATIO
N 

DI5CIPLINE(S)
 

METEOROLOGY
 

PERSONNEL 
PC - NESS STAFF NOAA-NESS 
01 - WA. SHENK NASA-GSFC 

BRIEF 	DESCRIPTION
 
-	 THE VISIBLE 

GEOSTATIONARY SATELLITE FOR 


INFRARED SPIN SCAN RADIOMETER (VISSR) FLOUN 
ON GOES-E IS CAPABLE OF PROVIDING BOTH DAY AND NIGHT 
OBSERVATIONS OF CLOUD COVER AND EARTHtCLOUP RADIANCE 
TEMPERATURE MEASUREMENTS FROM A SYNCHRONOUS, SPIN-STABILIZgD+ 

USE IN OPERATIONAL WEATHER ANALYSIS
 
AND FORECAS TING. THE TWO-CHANNEL INSTRUMENT IS ABLE TO TAKE
 
BOTH FULL AND PARTIAL PICTURES Of IRE EARTH'S DISK- BOTH THE

INFRARED CHANNEL (10.5 TO 12.5 MICROMETERS) AND THE VISIBLE
 
CHANNEL (0.55 TO 0.75 MICRON) USE A COMMON OPTICS SYSTEM.
 
INCOMING RADIATION IS RECEIVED BY AN ELLIPTICALLY-SHAPED SCAN
 
MIRROR AND COLLECTED BY A RICHEY-CHRETIEN OPTICAL SYSTEM. THE
 
SCAN MIRROR IS SET AT A NOMIHAL ANGLE OF 45 D G TO THE VISA
 
OPTICAL AXIS. WHICH IS ALIGNED PARALLEL TO THE SPIN AXIS OF THE
 
SPACECRAFT. THE SPINNING 
 MOTION OF THE SPACEeRAFT
 
(APPROXIMATELy TOG RPM), PROVIDES 
 A WEST-IO-EAST SCAN MOTION
 
WHEN THE SPIN AXIS OF THE SPACECRAFT IS ORIENTED PARALLEL WITH
THE EARTH'S AXIS. THE LATITU5iAL SCAN IS ACCOMPLISHEO BY
 
SEQUENTIALLY TILTING THE SCANNING MIRROR NORTH TO SOUTH AT THE
 
COMPLETION OF EACH SPIN. A 
 FULL PICTURE TAKES 16.2 MIN TO
 
COMPLETE AND ABOUT 2 MIN TO RETRACE. DURING EACH SCAN. EIGHT 
VISIBLE-SPECTRUI" DETECTORS SWEEP THE EARTH, 1ITH A GROUND
 
RESOLUTION OF 0.9 KM AT ZERO NADIR ANGLE. 
 A MERCURY-CADMIUM
 
TELLURIDE DETECTOR SENSES THE INIRARED PORTION OF 
THE SPECTRUM
 
WITH A NORIZONTAL RESOLUTION OF APPROXIMATELY 9 AM AT ZERO
 
NADIR ANGLE. THE INFRARED PORTION OF THE DETECTOR MEASURES
 
RADIANCE TEMPERATURES BETWEEN 180 
AND 315 DEG K WITH A PROPOSED
 
SENSITIVITY BETWEEN D.4 AND I.4A . THE OUTPUT 1S
VISSI 

DIGITIZED AND TRANSMITTED To 
THE NOAA COMMAND DATA ACQUISITION
 
STATION. WALLOPS ISLAND, 
 VA. THERE THE SIGNAL 15 FED INTO A
 
'LINE STRETCHER.- WHERE IT IS STOE-D AMP 
TIME-STRETCHED FOR
 
TRANSMISSION BACK TO THE 
 SATELLITE AT REDUCED BANDWIDTH FOR
 
REBROADCAST TO APT USER STATIONS-
 AS WITH ALL OPERATIONAL TYPE
 
DATA, TD£E VISIR DATA ARE HANDLED BY NOAA AND EVENTUALLY SENT TO
 
THE NATIONAL CLIMATIC CENTER AT ASENEVILLC, NORTH CAROLINA. FOR
 
ARCHIVING.
 

------- GOESE. NESS STAFF........................... .........
 

INVESTIGATION NAME- METEOROLOGICAL DATA COLLECTION AND
 
TRANSMISSION SYSTEM
 

NSSC It- GOES-
E 

-C5 INVESTIGATIVE PROGRAM
 
OPERATIONAL WEATHER OBSERVATIONS
 

INVESTIGATION DISCIPLINE(S)
 

METEOROLOGY
 

PERSONNEL
 
PI - NESS STAFF HOAA-HESS
 

BRIEF 	DESCRIPTION
 
THE METEOROLOGICAL 
 DATA COLLECTION AND TRANSMISSION
 

SYSTEM IS AN EXPERIMENTAL COMMUNICATIO1S AND DATA HANDLING
 
SYSTEM 
 DESIGNED TO RECEIVE AND PROCESS METEOROLOGICAL DATA
 
COLLECTED FROM REMOTELY 
 LOCATED EARTH-BASED DATA COLLECTION
 
(OBSERVATION) PLATFORMS (OCP). COLLECTED ARE
THE DATA 

RETRANSMITTED FROM THE SATELLITE 
 TO SMALL, GROUND-BASED,
 
REGIONAL DATA UTILIZATION CENTERS. 
 DATA FROM UP TO 10,000 DCP
 
STATIONS CAN BE HANDLED BY THE SYSTEM. THE SYSTEM ALSO ALLOWS
 
FOR THE RETRANSMISSION OF NARROO-BAND (WEFAX TyPE) DATA FROM
 
CENTRALIZED WEATHER FACILITIES TO EXISTING SMALL, 
GROUND-BASED
 
APT RECEIVING STATIONS. THIS COMMUNICATIONS SYSTEM OPERATES ON
 
S-BAND FREQUENCIES. THE MINIMUM DATA COLLECTION SYSTEM FOR ONE
 
SMALL METEOROLOGICAL 
 SATELLITE CONSISTS OF APPROXIMATELY 35,C

DCP STATIONS TO BE CONTACTED IN A 6-H PERIOD. THE TOTAL 
AMOUNT
 
OF DATA. COLLECTED DURING THE 
6-H PERIOD BETWEEN 350K AND Door
 
BITS, DEPENDING ON THE CODING TECHNIQUEES. DATA RECEIVED FROM
 
INDIVIDUAL STATIONS VARIES FROM 5 
 TO 30CO OITS, DEPENDING ON
 
THE TYPE 
 AND VARIETY OF SENSORS USED AT AN INDIVIDUAL DCP
 
STATION.
 

------- GOES-, WILLIAMS ....
t---.............................
 

INVESTIGATION NAME- ENERGETIC PARTICLE MONITOR
 

NSSDC 	ID-
 GOES-E -02 INVESTIGATIVE PROGRAM
 
OPERATIONAL ENVIRON. MONITORING
 

INVESTIGATION DISCIPLINE(S)
 
PARTICLES AND FIELDS
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------- 

PERSONNEL 

pI - DJ. WILLIAMS NOAA-ERL 
01 - H.H. SAUER 	 NOAA-ERL 

ORIF 	DESCRIPTION 

THE ENERGETIC PARTICLE MONITOR CONSISTS OF THREE DETECTOR 


ASSEMBLIES, EACH COVERING LIMITED REGIONS OF THE OVERALL ENERGY 

SPECTRUM. THE FIRST TWO DETECTOR ASSEMBLIES MONITOR PROTONS IN 

SEVEN ENERGY RANGES BETWEEN D.8 AND 500 MEV AND ALPHA PARTICLES 

IN SIX RANGES BET4EEN 4 AND GT. 400 NEV. THERE IS ALSO ONE 

CHANNEL FOR THE MEASUREMENT OF ELECTRONS IN THE -GE. 50 KEY
 
RANGE. 


GOES-E.-------WILLIAMS --------------

INVESTIGATION NAME- SOLAR X-RAY RONITER
 

E 
RSSOC 	 1D- GOES -03 INVESTIGATIVE PROGRAM 

OPERATIONAL ENVIRON. MONITORING 

INVESTIGATION DISCIPLINE(S) 


SOLAR 	PHYSICS
 

PERSONNEL 

PI - D.J . WILLIAMS 	 NOAA-ERL 
01 - R.F. DONNELLY 	 NOAA-ERL
 

ERIEF 	DESCRIPTION 

THE X-RAY MONITOR CONSISTS OF ION CHAMBER DETECTORS. THE 


RANGES AND MINIMUM USEFUL THRESHOLD SENSITIVITY ARE 0-5 TO 3A. 

1.E-6 ERG PER SO CH PER S AND I TO SA. I.E-5 ERGS PER 5Q CH PER 

S UITH A DYNAMIC RANGE OF 1.E4. 


GOES-E. WILLIAMS ---------------

INVESTIGATION NAME- MAGNETIC FIELD MONITOR 

USSDC ID- GOES-E -04 INVESTIGATIVE PROGRAM 
OPERATIONAL ENVIRON. MONITORING 

INVESTIGATION DISCIPLINE(S) 


MAGNETOSPHERIC PHYSICS 

PARTICLES AND FIELDS 


PERSONNEL 

PI - D.J. WILLIAMS 	 NOAA-ERL 
01 - J.N. BARFIELD NOAA-ERL 

BRIEF 	 DESCRIPTION 
THE MAGNETOMETER WILL HAVE A RANGE OF PLUS OR MINUS 400 

GAMMA (WITHOUT SATURATION) AND A RESOLUTION OF 0.1 GAMMA OYER ,A 
RANGE OF PLUS OR MINUS 50 GAMMA. 

.. **** G -***********SENSITIVITY 


SPACECRAFT COMMON NAME- GOES-F 

ALTERNATE NAMES-


NSSDC 	TO- GOES-F 

LAUNCH DATE- 08/00/83 WEIGHT- 660. KG 
LAUNCH SITE- CAPE CANAVERAL. UNITED STATES 
LAUNCH VtHICLE- SHTLE-SSUS 


SPONSORING COUNTRY/AGENCY 


UNITED STATES NOAA-RESS 


UNITED STATES NASA-OSTA
 

PLANNED ORBIT PARAMETERS 
ORBIT 	 TYPE- GEOCENTRIC 
ORBIT 	PERIOD- 1440. MIN INCLINATION- 1. DEG 

PERIAPSIS- 35786. KM ALT APOAPSS- 35786. AN ALT 


PERSONNEL 

MG - A.J. CERVENKA NASA HEADQUARTERS 

PH - RH. PICKARD 	 NASA-GSF( 
PS - W.E. SHENK 	 NASA-GSFC 

BRIEF 	DESCRIPTION 

GOES-F IS THE SIXTH IN A SERIES OF NASA-DEVELOPED. 

.OAA-OPERATED SPACECRAFT. THE SPIN-STABILIZED, 
EARTH-SYNCHRONOUS SPACECRAFT CARRIES (1) A VISIBLE INFRARED 
SPIN SCAN RADIOMETER (VISSR) ATMOSPHERIC SOUNDER (VAS) TO 
PROVIDE HIGH-QUALITY DAY/NIGHT CLOUDEOVER DATA. TO TAKE 
RADIANCE TEMPERATURES OF THE EARTH/ATMOSPHERE SYSTEM, AND TO 
DEIERMINE ATMOSPHERIC TEMPERATURE AND WATER CONTENT AT VARIOUS 
LEVELS, (2) A METEOROLOGICAL DATA COLLECTION AND TRANSMISSION 

SYSTEM TO RELAY PROCESSED DATA FROM CENTRAL WEATHER FACILITIES 

TO SMALL AUTOMATIC PICTURE TRANSMISSION (APT)-EQUIPPED REGIONAL 

STATIONS AND TO COLLECT AND RETRANSMIT DATA FROM REMOTELY 

LOCATED EARTH-BASED PLATFORM$ AND (3) A SPACE ENVIRONMENT 

MONITOR (SENM SYSTEM TO MEASURE PROTON. ELECTRON. AND SOLAR 

X-RAY FLUXES AND MAGNETIC FIELDS- THE CYLINDRICALLY SHAPED 

SPACECRAFT MEASURES 190.5 CM IN DIAN AND 23D CM IN LENGTH. 

EXCLUSIVE OF A MAGNETOMETER THAT EXTENDS AN ADDITIONAL 83 CM 
BEYOD THE CYLINDRICAL SHELL. THE PRIMARY STRUCTURAL MEMBERS 
ARE A HONEYCOMBED EQUIPMENT SHELF AND THRUST TUBE. THE VISSR 
TELESCOPE IS MOUNTED ON THE EQUIPMENT SHELF AND VIEWS THE EARTH 

THROUGH A SPECIAL APERTURE INI THE SPACECRAFT'S SIDE. A SUPPORT 
STRUCTURE EXTENDS RADIALLY FROM THE THRUST TUBE AND IS AFFIXED 
TO THE SOLAR PANELS, WHICH FORMS THE OUTER WALLS OF THE 
SPACECRAFT TO PROVIDE THE PRIMARY SOURCE OF ELECTRICAL POWER. 
LOCATED IN-THE ANNULUS-SHAPED SPACE BETEEN THE THRUST TUBE AND 

THE SOLAR PANELS ARE STATIONKEEPING AND DYNAMICS CONTROL 
EQUIPHENT, BATTERIES, AND MOST OF THE SEM EQUIPMENT. PROPER 
SPACECRAFT ATTITUDE AND SPIN RATE (APPROXIMATELY 100 RPM) ARE 
MAINTAINED BY TWO SEPARATE SETS OF JET THRUSTERS MOUNTED AROUND 
THE SPACECRAFT'S EQUATOR AND ACTIVATED BY GROUND COMMAND. THE 
SPACECRAFT USES BOTH UMF-BAND AND S-0AND FREQUENCIES IN ITS 
TELEMETRY AND COMMAND SUBSYSTEM. A LOU-POWER VHF TRANSPONDER 
PROVIDES TELEMETRY AND COMMAND DURING LAUNCH AND THEN SERVES AS 
A BACKUP FOR THE PRIMARY SUBSYSTEM ONCE THE SPACECRAFT HAS
 
ATTAINED SYNCHRONOUS ORBIT.
 

-------. GOES-F. NESS STAFF ----------------------- -------- -


INVESTIGATION NAME- VISIBLE-INFRARED SPIN SCAN RADIOMETER
 

(VISSR) 

KRSbD ID- GOES-F -O1 INVESTIGATIVE PROGRAM 
OPERATIONAL WEATHER OBSERVATIONS 

INVESTIGATION DISCIPLINECS) 
METEOROLOGY 

PERSONNEL 
PI - NESS STAFF NOAA-NESS 
01 - W.E. SHENK NASA-GSFt 

BRIEF DESCRIPTION 
THE VISIBLE INFRARED SPIN SCAN RADIOMETER (VISSR) FLOWN
 

On GOES-F IS CAPABLE OF PROVIDING BOTH DAY AND NIGHT
 
OBSERVATIONS OF CLOUD COVER AND EARTHICLOUD RADIANCE
 
TEMPERATURE MEASUREMENTS FROM A SYNCHRONOUS. SPIN-STABILIZED,
 
GEOSTATIONAqY SATELLITE FOR USE IN OPERATIONAL WEATHER ANALYSIS
 
AND FORECASTING. THE TWO-CHANNEL INSTRUMENT I ABLE TO TAKE
 
OTH FULL AND PARTIAL PICTURES OF THE EARTH'S DISK. B07H THE 

INFRARED CHANNEL (10.5 TO 12.5 MICROMETERS) AND THE VISIBLE 
CHANNEL (0.55 TO 0.75 MICRON) USE A COMMON OPTICS SYSTEM. 
INCOMING RADIATION IS RECEIVED BY AN ELLIPTICALLY-SHAPED SCAN 
MIRROR AND COLLECTED BY A RICHEY-CHRETIEN OPTICAL SYSTEM. THE 
SCAN MIRROR IS SET AT A NOMINAL ANGLE OF 45 BEG TO THE VISSR 

OPTICAL AXIS, WHICH IS ALIGNED PARALLEL TO THE SPIN AXIS OF THE 
SPACECRAFT. THE SPINNING MOTION OF THE SPACECRAFT 
(APPROXIMATELY 100 RPM) PROVIDES A WEST-TO-EAST SCAN MOTION 
WHEN THE SPIN AXIS OF THE SPACECRAFT IS ORIENTED PARALLEL WITH 
THE EARTH'S AXIS. THE LATITUDINAL SCAN IS ACCOMPLISHED BY 
SEQUENTIALLY TILTING THE SCANNING MIRROR NORTH TO SOUTH AT THE 
COMPLETION OF EACH SPIN. A FULL PICTURE TAKES 18.2 MIN TO 
COMPLETE AND ABOUT 2 MN TO RETRACE- DURING EACH SCAN, EIGHT 
VISIBLE-SPECTRUM DETECTORS SWEEP THE EARTH, WITH A GROUND 
RESOLUTION OF O.9 KH AT ZERO NADIR ANGLE- A MERCURY-CADMIUM 
TELLURIDE DETECTOR SENSES THE INFRARED PORTION OF THE SPECTRUM 
WITH A HORIZONTAL RESOLUTION OF APPROXIMATELY 9 KM AT ZERO 
NADIR ANGLE. THE INFRARED PORTION OF THE DETECTOR MEASURES 
RADIANCE TEMPERATURES BETWEEN 180 AND 315 DEG K WITH A PROPOSED 

BETWEEN 0.4 AND 1.4 K. THE VISSR OUTPUT IS 
DIGITIZED AND TRANSMITTED TO THE NOAA COMMAND DATA ACQUISITION 
STATION, WALLOPS ISLAND. VA_ THERE THE SIGNAL IS FED INTO A 
'LINE STRETCHER,' WHERE IT IS STORED AND TIME-STRETCHED FOR 
TRANSMISSION BACK TO THE SATELLITE AT REDUCED BANDWIDTH FOR 
REBROADCAST TO APT USER STATIONS. AS WITH ALL OPERATIONAL TYPE 
DATA. THE VISSR DATA ARE HANDLED BY NOAA AND EVENTUALLY SENT TO 
THE NATIONAL CLIMATIC CENTER AT ASHEVILLE. NORTH CAROLINA. FOR 
ARCHIVING.
 

------- GOES-F. NESS STAFF ----------------------

INVESTIGATION NAME- METEOROLOGICAL DATA COLLECTION AND 
TRANSMISSIONS SYSTEM
 

NSSDC ID- GOES-F -05 INVESTIGATIVE PROGRAM
 
OPERATIONAL WEATHER OBSERVATIONS
 

INVESTIGATION DISCIPLINECS)
 
METEOROLOGY
 

PERSONNEL 
Pi - NESS sTAFi NOAA-NESS 

BRIEF 	DESCRIPTION
 
THE METEOROLOGICAL DATA COLLECTION AND TRANSMISSION 

SYSTEM 15 AN EXPERIMENTAL COMMUNICATIONS AND DATA HANDLING 
SYSTEM DESIGNED TO RECEIVE AND PROCESS METEOROLOGICAL DATA 
COLLECTED FROM REMOTELY LOCATED EARTH-BASED DATA COLLECTION 
(OBSERVATION) PLATFORMS (DCP), THE COLLECTED DATA ARE 
RETRANSMITTED FROM THE SATELLITE TO SMALL. GROUND-BASED. 
REGIONAL DATA UTILIZATION CENTERS. DATA FROM UP TO 10.000 DCP 
STATIONS CAN BE HANDLED BY THE SYSTEM. THE SYSTEM AUSO ALLOWS 
FOR THE RETRANSMESSION OF NARROW-BAND (WEFAX TYPE) DATA FROM 
CENTRALIZED WEATHER FACILITIES 'TO SMALL GROUND-BASED APT 
RECEIVING STATIONS. THIS COMMUNICATIONS SYSTEM OPERATES ON 
S-BAND FREQUENCIES. THE MINIMUM DATA COLLECTION SYSTEM FOR ONE 
SMALL METEOROLOGICAL SATELLITE CONSISTS OF APPROXIMATELY 3500 
DCP STATIONS TO BE CONTACTED IN A 6-0 PERIOD. THE TOTAL AMOUNT 
OF DATA COLLECTED DURING THE 6-H PERIOD ARE BETWEEN 350 K AND 
600 K BITS. DEPENDING ON THE CODING TECHNIQUES. DATA RECEIVED 
FROM INDIVIDUAL STATIONS VARY FROM S0 TO 3000 BITS. DEPENDING 
ON THE TYPE AND VARIETY OF SENSORS USED AT AN INDIVIDUAL DIp 
STATION. 

ORIGINAL PAGE IS 
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-------. ---------------	 USED TO POINT AND MANEUVER THE SPACECRAFT. GYROS. SUN SENSORS.GOES-F- UILLIAN 


AND STAR TRACKERS ARE EMPLOYED AS SENSING DEVICES. 

INVESTIGATION NAME- ENERGETIC PARTICLE MONITOR 
- - HEAO-B OLT---------------------

NSSoC ID- GOES-F -02 INVESTIGATIVE PROGRAM 
OPERATIONAL ENVIRON. MONITORING INVESTIGATION NAME- SOLID-STATE X-RAY DETECTOR 

INVESTIGATION DISCIPLINE(S) NSSDC 1D- HEAO-B -05 INVESTIGATIVE PROGRAM
 

PARTICLES AND FIELDS CODE SC
 

PERSONNEL INVESTIGATION DISCIPLINEKS)
 

p - 0.J. WILLIAMS OAA-ERL X-RAY ASTRONOMY
 

01 - H.H. SAUER EOAA-ERL
 
PERSONNEL
 

BRIEF DESCRIPTION 
 PI - E.A. MOLDT 	 NASA-GSFC 

THE ENERGETIC PARTICLE MONITOR CONSISTS OF THREE DETECTOR 
ASSEMBLIES. EACH COVERING LIMITED OF THE OVERALL ENERGYREGIONS BRIEF DESCRIPTION 

SPECTRUM. THE FIRST TWO DETECTOR ASSEMBLIES MONITOR PROTONS IN THIS INSTRUMENT IS A COOLED SOLID-STATE SPECTROMETER AND 

SEVEN ENERGY RANGES BETWEEN 3.4 AND 500 REV. AND ALPHA IS USED TO DETECT WEAK SOURCES AND WEAK SPECTRAL FEATURES OVER 

BROAD BAND OF ENERGIES BY EMPLOYING A NONDISPERSIVE SPECTRAL
 

ALSO ONE CHANNEL FOR THE MEARUREMENT OF ELECTRONS IN THE .GE. TECHNIQUE. A LITHIUM-DRIFTED SOLID-STATE DETECTOR IS OPERATED
 

500 KEV RANGE. 


PARTICLES IN SIX RANGES BETWEEN 4 AND GT- 400 MEV.- THERE IS A 

AT A TEMPERATURE OF 12C K. THE PRIMARY DETECTOR IS 6 Mh IN 

DIAMETER AND IS SURROUNDED BY TWO VETO GUARD COUNTERS. A 
------- WILLIAMS--------------------------------------- TWO-STAGE SOLID CRYOGEN REFRIGERATOR IS USED TO COOL THE
GOES-F. 

DETECTOR, SPECTRAL MEASUREMENTS ARE MADE BETWEEN C-5 AND 4 

INVESTIGATION NAME- SOLAR X-RAY MONITOR KEV, WITH A RESOLUTION FROM 120 TO 15C EV. FWH AND AN 

EFFICIENCY GREATER THAN 0.9. 

NSSDC ID- GOES-F -03 INVESTIGATIVE PROGAM 

OPERATIONAL ENVIRON* MONITORING ------- NEAO-8. CLANK ------------------------------------------

INVESTIGATION DISCIPLINE(S) INVESTIGATION WAME- CURVED-CRYSTAL BRACG X-RAV
 

SOLAR PHYSICS
 
NSSDC 	1D- NEAO-B -03 INVESTIGATIVE PROGRAM 

CODE SC
 

pI - 0.J. WILLIAMS NOAA-ERL
 
PERSONNEL 


INVESTIGATION DISCIPLINE(S)
01 - RF. DONNELLY 	 NOAA-ERL 

X-RAY ASTRONOMY
 

BRIEF DESCRIPTION
 

THE X-RAY MONITOR CONSISTS OF ION CHAMBER DETECTORS. THE PERSONNEL
 

RANGES AND MINIMUM USEFUL THRESHOLD SENSITIVITY ARE 0.5 TO SA, PI - G.W. CLARK MASS INST OF TECH
 

1°E-6 ERG PER SO CM PER S AND I TO SA EUGS PER SO CH PER S WITH
 
A DYNAMIC RANGE OF I.EG. 
 BRIEF 	DESCRIPTION 

THE OBJECTIVE OF THIS EXPERIMENT IS TO SEARCH FOR X-RAY 

SPECTRAL LINE EMISSIONS ARISING FROM THE SELECTED CELESTIAL 

OBJECTS. THE SEARCH IS LIMITED TO THE ENERGY LEVEL FROM 0.1 TO
GOES-F, WILLIAMS---------------

FIELD MONITOR 3 KEV. THE INSTRUMENT IS A CURVED-CRYSTAL BRAG" SPECTROMETER 
USING SIX CRYSTALS. THE SELECTION OF SPECIFIC CRYSTALS IS MADE 

NSSBC ID- GOES-F -04 INVESTIGATIVE PROGRAM FROM AMONG PET, ADp. BERYL RAP, LEAD LAURATE, ANT LEAD 

OPERATONAL ENVIRON.'MONITORING 	 STEARATE. THE SPECTROGRAPH RESOLUTION DEPENDS ON THE FINAL 
SELECTION, OF CRYSTALS. RAP AND ASP GIVE RESOLUTIONS IN 

INVESTIGATION NAME- MAGNETIC 


INVESTIGATION DISCIPLINE(S) LAMBDA/DELTA-LAMBDA OF GREATER THAN Z500. LEAD STEARATE ARD 

MAGNETOSPHERIC PHYSICS LAURATE GIVE RESOLUTIONS OF APPROXIMATELY 100. THE X-RAY LINES 

PARTICLES AND FIELDS ARE DETECTED BY A IDIN-WINDOW POSITION-SENSITIVE PROPORTIONAL 
COUNTER.
 

PERSONNEL
 

PI - D.J. WILLIAMS NOAA-ERL ------- IEAO-B, GIACCON-

01 - J.N. BARFIELD NOAl-ERL
 
INVESTIGATION NAME- MONITOR PROPORTIONAL COUWTER
 

BRIEF DESCRIPTION
 
THE MAGNETOMETER HAS A RANGE OF PLUS OR MINUS 400 GAMMA ASSOC ID- HEAO-B -01 INVESTIGATIVE PROGRAM
 

(WITHOUT SATURATION) AND A RESOLUTION OF 0.1 GAMMA OVER A RANGE CODE SC 
OF PLUS OR MINUS 50 GAMMA. 

INVESTIGATION DISCIPLINE($) 

******************* HEAOXRAY 	 ASTRONOMY 

SPACECRAFT COMMON NAME- HEAO-B
 

PERSONNEL
 

NSSDC ID- HEAO-B 

ALTERNATE NAMES- HIGH ENERGY ASTRON OBS-B 


PI - N- GIACCONI SAO
 

LAUNCH DATE- 11/17)7S WEIGHT- 2660. KG
 

LAUNCH SITE- CAPE CANAVERAL- UNITED STATES 
 BRIEF 	DESCRIPTION
 
THIS EXPERIMENT UTILIZES A MONITOR COUNTER AS A SUPPORT 

SPONSORING COUNTRY/AGENCY INSTRUMENT FOR CALIBRATION AND NORMALIZATION OF THE FOCAL PLANE 
UNITED STATES NASA-OSS -INSTRUMENTATON. I IS USED TO (1) NORMALIZE INTENSITY 

LAUNCH VEHICLE- ATLAS 

FLUCTUATIONS DURING SPECTROMETER OBSERVATIONS, (2) OBSERVE THE 

ORBIDTYPE- GEOCENTRIC CONTINUUM DURING SPECTRAL LINE OBSERVATIONS, AND (3) CALIBRATE 

ORBIT PERIOD- 93.4 RIN INCLINATION- 23. DEG CERTAIN INSTRUMENTS IR FLIGHT. 

PERIAPSIS- 435. KH APOAPSIS- 435. KM 
PERSONNEL - -- H-AO-O. GIACCONI" 

MG - R.E HALPERN NASA HEADQUARTERS 

PLANNED ORBIT PARAMETERS 


-

SC - A.I. OPP 	 NASA HEADQUARTERS INVESTIGATION IIAME- HIGH-RESOLUTION IMAGER 
PM - F.A. SPEER NASA-MSFC
 
PS PSES. NAsA-GSFC 1O- -02
OLT 	 NSST HEAO-B INVESTIGATIVE PROGRAM
 

BRIEF DESCRIPTION CODE SC
 
THIS SECOND MISSION IS A POINTING MISSION PROVIDING MORE
 

DETAILED INFORMATION ABOUT PREVIOUSLY IDENTIFIED X-RAY SOURCES. INVESTIGATION DISCIPLIHE(S)
 

A LARGE GRAZING-INCIDENCE X-RAY TELESCOPE PROVIDES IMAGES OF X-RAY ASTRONOMY
 

SOURCES THAT ARE THEN ANALYZED BY INTERCHANGEABLE INSTRUMENTS
 
AT THE FOCAL PLANE OF THE TELESCOPE. THE TELESCOPE COLLECTS PERSONNEL
 

X-RAYS OVER AN ANGULAR RANGE OF APPROXIMATELY 1 DEG X 1 DEG P - R- GIACCONI SAO
 

WITH THE FOCAL PLANE INSTRUMENTS DETERMINING THE LIMITING
 

RESOLUTION FOR EACH MEASUREMENT. ThESE INSTRUMENTS INCLUDE A BRIEF DESCRIPTION
 

SOLID-STATE X-RAY DETECTOR. A CURVED CRYSTAL BRAGG THE OBJECTIVES OF THIS INVESTIGATION ARE TO (1) DETECT,
 

SPECTROMETER, AN IMAGING PROPORTIONAL COUNTER' AND A AND ACCURATELY LOCATE X-RAY SOURCES FROM 0.2 TO .0 KEV, (2)
 

CHANNEL-PLATE IMAGING ARRAY. IN ADDITION, A MONITOR STUDY THE STRUCTURE OF OBJECTS LARGER THAN 2 ARC-S, AND (3)
 

PROPORTIONAL COUNTER VIEWS 
 THE SKY ALONG THE TELESCOPE AXIS. MEASURE THE INTENSITY AND- TEMPORAL CHARACTERISTICS OF
 

THE SCIENTIFIC OBJECTIVES ARE TO -- (1) ACCURATELY LOCATE AND INDIVIDUAL SOURCES. THIS INSTRUMENT IS A CHANNEL-PLATE IMAGING
 

EXAMINE X-RAY SOURCES IN THE ENERGY RANGE 0-2 TO 4.0 KEV WITH ARRAY OF DETECTORS WITH A PIXEL SIZE CORRESPONDING TO
 
HIGH RESOLUTION; (2) PERFORM HIGH SPECTRAL SENSITIVITY APPROXIMATELY 2 ARC-SEC"
 
MEASUREMENTS WITH BOTH HIGH- AND LOW-DISPERSION PECTROGRAPHS,
 

(3) PERFORM HIGH SENSITIVITY MEASUREMENTS OF TRANSIENT X-RAY 

BEHAVIOR.. THE SAME TYPE OF SPACECRAFT USED FOR HEAO 1 IS 
EMPLOYED; I.E.. A SIX-SIDED STRUCTURE S.6t-M HIGH AND 2.67-M IN 
DIAMETER. DONLINK TELEMETRY IS AT A DATA RATE OF 6.5 C/S FOR 

REAL-TIME DATA AND 128 KH/S FOR EITHER OF TWO TAPE RECORDER 

SYSTERS. 'AN ALTITUDE CONTROL AND DETERMINATION SUBSYSTEM IS 
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------- HEAD-B, GUaSKy-- - - - - - - - - - - - - - - - - - - - - - - - HEAO-O. JACOBSON- - - - - - - - - - - - - - - - - - - -


INVESTIGATION NA9E- IMAGING PROPORTIONAL COUNTER 

NSSOC ID- HEAO-B -04 INVESTIGATIVE PROGRAM 
CODE SC 

INVESTIGATION DISCIPLINE<S) 


X-RAY ASTRONOMY 


PERSONNEL 
PI - H. GURSKY SAO 

GRIEF 	DESCRIPTION 

THE OBJECTIVES OF THIS EXPERIMENT ARE (1) TO SURVEY X-RAY 


SOURCES OF AN EXTENDED NATURE IN THE ENERGY RANGE FROM 0.1 TO 4 


KEV. WHERE RESOLUTION OF I ARC-MIN WILL BE SUFFICIENT. (Z) TO
 

STUDY THE ANGULAR STRUCTURE OF EXTENDED SOURCES, (3) TO SURVEY 
FOR WEAK SOUPCES. AND (4) TO LOCATE OBJECTS WITH POORLY KNOWN 

POSITIONS. 

**** RA ************ 


SPACECRAFT COMMON NAME- HEAO-C 

ALTERNATE NAMES- HIGH ENERGY ASTRON OBS-C 


NSSDC 	10- HEAO-C 


LAUNCH OATE- 09117179 	 WEIGHT- 2660. KG 


LAUNCH SITE- CAPE CANAVERAL, UNITED STATES 


LAUNCH VEHICLE- ATLAS 


SPONSORING COUNTRYIAGENCY 

UNITED STATES 


PLANNED ORBIT PARAMETERS 

ORBIT TYPE- GEOCENTRIC
 

ORDIT PERIOD- 93.7 MIN 

PERIAPSIS- 481. KM ALT 


PERSONNEL 

AG - R.E. HALPERN 


SC - A-G. OPP 


PM - F.A. SPEER 

P$ - TA_ PARNELL 


FRIEF 	DESCRIPTION 

THIS THIRD MISSION 


NASA-05S 


INCLINATION-
 45. DEG 

APOAPSIS- 450. KM ALT
 

NASA HEADQUARTERS
 

NASA NEADGUARTERS 

NASA-MSFC 

NASA-NSFC 


PERFORMS A SKY SURVEY OF GAMMA RAYS 


AND COSMIC RAYS IN A MANNER SIMILAR TO HERO 1. A HIGHER 


ORBITAL -INCLINATION TUAN THE PREVIOUS MISSIONS IN THIS SERIES 

IS PLANNED SINCE THE PAYLOAD CONSISTS PRIMARILY OF CGSMIC-RAY 


INSTRUMENTATION. GREATER COSMIC-RAY FLUX OCCURS REAR THE 

EARTH'S MAGNETIC POLES. THE SCIENTIFIC' OBJECTIVES OF THE 


MISSION ARE TO -- (1) DETERMINE THE ISOTOPIC COMPOSITION OF THE 


MOST ABUNDANT COMPONENTS OF THE COSMIC-RAY FLUX WITH ATOMIC 


MASS BETWEEN 7 AND 56, AND THE FLUX OF EACH ELEMENT WITH ATOMIC 


NUMER (Z) BETWEEN I = 4 AND I = S3, (2) SEARCH FOR SUPER- EAVy 

NUCLEI UP TO 2 = 120, AND MEASURE THE COMPOSITION OF THE NUCLEI 

WITH Z .GT. 2;; (3) STUDY INTENSITY, SPECTRUM, AND TIME 

BEHAVIOR OF X-RAY AND GAMMA-RAY SOURCES BETWEEN 0.06 AND 10 

MEV, AND MEASURE ISOTROPY OF THE DIFFUSE X-RAY AND GAMMA-RAY 
BACKGROUND; AND (4) PERFORM AN EXPLORATORY SEARCH FOR X- AND 

GAMMA-RAY LINE EMISSIONS. 

CONTINUOUS CELESTIAL SCAN 
POINTS TO THE SUN)-

THE 

ABOUT 

NORMAL 

THE Z-

OPERATING 

(WHICH NOMINALLYAXIS 

MODE IS A 

-N-----HEAO-C. ISRAEL-

INVESTIGATION NAME- HEAVY NUCLEII
 

HSSDC ID- HEAO-C -"3 INVESTIGATIVE PROGRAM 
CODE SC 

INVESTIGATION DISCIPLINE(S) 
COSMIC RAYS 

HIGH ENERGY ASTROPHYSICS 

PERSONNEL 
PI - M.H. ISRAEL WASHINGTON U 

P - E.C, STONE CALIF INST OF TECH 

PI - CJ. WADDINGTON U Of MINNESOTA 
01 - ElF. BNS MCDONNELL-DOUGLAS CORP 

01 - 4. KLARMANN WASHINGTON U 

01 - D.E. VOGT CALIF INST OF TECH 

BRIEF DESCRIPTION -
THE PURPOSE OF THIS EXPERIMENT IS TO MEASURE THE CHARGE 

SPECTRUM OF COSMIC-PAY NUCLEI OVER THE NUCLEAR CHARGE RANGE 
FROM 17 TO 120 IN THE ENERGY INTERVAL 0.3- TO 10-GEV/NUCLEON TO 
CHARACTERIZE COSMIC RAY SOURCES, PROCESSES Of SYNTHETICS. AND
 

PROPAGATION MODES. THE DETECTOR CONSISTS OF A DOUBLE-ENDED 


INSTRUMENT OF UPPER AND LOWER HODOSCOPES AND THREE DUAL-GAP ION 


CHAMBERS. THE TWO ENDS ARE SEPARATED BY A CERENKOV RADIATOR. 

THE GEOIETRICAL FACTOR IS A 4 SQ-M STER. THE ION CHAMBERS CA" 


RESOLVE CHARGE TO 0.24-CHARGE UNITS AT LOW ENERGY AND 


£.39-CHARGE UNITS AT HIGH ENERGY AND HIGH I. THE CERENKOV 


COUNTER CAN RESOLVE 0.3- TO 04-CHARGE UNITS. 


INVESTIGATION NAME- GAMMA-RAY 

NSSDC 1D- HEAO-C -01 

PERSONNEL 

IF - AS. JACOBSON 

01 - J.A. ARNOLD 
01 - A.E. METZEGER 
01 - L.E. PETERSON 

BRIEF 	DESCRIPTION 
TIE BASIC GOALS OF THIS 


GAMMA-RAY LINE EMISSIONS ARISING 

PHENOMENA. PARTICULAR EMPHASIS 


LINE SPECTROMETER 

INVESTIGATIVE PROGRAM
 
CODE SC
 

IHVESTIGATION DISCIPLINE(S)
 

GAMMA-RAY ASTRONOMY
 
X-RAY ASTRONOMY
 

NASA-JPL
 

U OF CALIF, SAN DIEGO
 
NASA-JPL 
U OF CALIF. SAN DIEGO
 

EXPERIMENT ARE TO SEARCH FOR
 

FROM A VARIETY OF SOURCE
 
ES PLACED ON FINDING LINE
 

EMISSIONS FROM NUCLEOSYNTHESIS PROCESSES IN SUPERNOVAE. AND
 

FROM POSITRON-ELECTRON ANNIVILATION AND NUCLEAR REACTIONS IN
 

LOW-ENERGY COSMIC RAYS. IN ADDITION. CAREFUL STUDY IS MADE OF
 

THE SPECTRA AND TIME VARIATIONS Of KNOWN HARD X-RAY SOURCES.
 

THE EXPERIMENT IS CAPABLE OF MEASURING GAMMA-RAY LINES FALLING
 

WITHIN THE ENERGY INTERVAL FROM 0.06 TO 10 MEV AND WITH AN
 
ENERGY RESOLUTION BETTER THAN 2.5 REV AT 1-33 KEV AT A LINE
 
SENSITIVITY FROM 1.E-4 TO I.E-5 PHOTONS/CM SQ/S. DEPENDING ON
 

THE ENERGY. THE EXPERIMENTAL PACKAGE CONTAINS FOUR COOLED
 

DRIFTED GERMANIUM DETECTORS SHIELDED BY CESIUMIODIDE. THE KEY
 

EXPERIMENTAL PARAMETERS ARE -- (1) GEOMETRY FACTOR OF 11.1
 
SO-CH STER. (2) A FIELD OF VIEW OF 27 DEG FWH AND, (3) A TIME
 

RESOLUTION OF LESS THAN 0.1 MS FOR THE GERMANIUM DETECTOR AND
 
10 5 FOR THE CESIUM IODIDE DETECTOR.
 

------- HEAO-C. KOCH
 

INVESTIGATION NAME- ISOTOPIC COMPOSITION OF COSMIC RAYS
 

NSSDC ID- HEAO-C -04 INVESTIGATIVE PROGRAM
 

CODE SCICO-OP
 

INVESTIGATION DISCIPLTNE(S)
 
COSMIC RAYS
 
HIGH ENERGY ASTROPHYSICS
 

PERSONNEL
 
PI - L. KOCH CENS
 

PI - B. PETERS 	 DANISH SPACE RES INST 

01 -- PJp. MEYER 	 CEAS 
01 - D. ROUSSEL 	 CENS 
0 -o A. SOUTOUL 	 CENS
 
01 - M. CASSE 	 CENS 

O - p. MESTREAU 	 CENS
 

01 - N. LUND 	 DANISH SPACE RES INST 

0E - K. OMO 	 DANISH SPACE RES INST 

o - 0. CORYDON-PEEERSON DANISH SPACE RES INST 

BRIEF DESCRIPTION
 
THIS EXPERIMENT MEASURES THE RELATIVE COMPOSITION OF THE
 

ISOTOPES Of THE PRIMARY COSMIC RAYS BETWEEN BERYLLIUM AND IRON
 
( FROM 4 TO 26) AND THE ELEMENTAL ABUNDANCES UP TO TIN (Zm50k)
 

CEREKOV COUNTERS AND HODOSCOPES TOGETHER WITH THE EARTH'S
 

MAGNETIC FIELD FORM A SPECTROMETER. THEY-DETERMINE CHARGE AND
 
MASS OF COSMIC RAYS TO A PRECISION OF 10 PERCENT FOR THE MOST
 
ABUNDANT ELEMENTS OVER THE MOMENTUM RANGE FROM 2 TO 25 GEV/C.
 

S**************IOHOSONDE-I************
 

SPACECRAFT COMMON NAME- IONOSONDE-IK
 
ALTERNATE NAMES-


NSSDC ID- l0NO-IE
 

LAUNCH DATE- 00/00/79 

LAUNCH SITE-

LAUNCH VEHICLE-


SPONSORING COUNTRY/AGENCY
 
U.S.S.R. 


PLANNED ORBIT PARAMETERS 
ORBIT TYPE- GEOCENTRIC
 
ORBIT PERIOD- MIH 


WEIGHT- KG
 

INTERCOS
 

INCLINATION- DEG
 

PERIAPSIS- KR ALT APOAPSIS- KM ALT 

PERSONNEL 

PS - V.V. MIGULIN IZMIRAN 

PRIEF DESCRIPTION 

DURING INTERNATIONAL MAGNETOSPHERE STUDY PERIOD AN 

INTERCOSMOS SPACECRAFT, IONOSONDE-IK WILL,RE LAUNCHED INTO A
 

HIGH INCLINATION ELLIPTICAL ORBIT WITH A LOW APOGEE. THE MAIN
 

SCIENTIFIC OBJECTIVES OF IONOSONDE-IK ARE (1) THE STUDY OP
 

ELECTRON DENSITY DISTRIBUTION FROM THE MAIN IONIZATION MAXIMUM
 

OF F REGION UP TO THE SATELLITE ALTITUDE WITH A TOP-SIDE
 
SOUNDER, AND THE CORREL$TION OF THE TIME AND SPACE VARIATIONS 
WITH SOLAR ACTIVITY, CORPUSCULAR FLUXES AND OTHER GEOPHYSICAL 

PHENOMENA. (2) GLOBAL MAPPING OF BASIC IONOSPHERIC PARAMETERS 
AND CONSTRUCTION OF A TOP-SIDE IONOSPHERE MODEL. (33 THE STUDY
 

OF WAVE PROCESSES IN DAGNETOSPHERIC PLASMA IN THE FEGUENCY
 

RANGE 100 HZ TO 5 MHZ, (4) THE STUDY OF TIME AND SPACE
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VARIATIONS OF EMISSIONS IN THE 6300-6364 A $ANDS AND 3914 A AN 

5577 A LINES' (5) THE STUDY Of TIME AND SPACE VARIATIONS OF
 
CHARGED PARTICLES WITH ENERGIES BETWEEN 10 ED AND 50 MEV AND 


THEIR IONOSPHERIC EFFECT, AND (6) THE STUDY OF TIME AND SPACE
 
VARIATIONS OF LOCAL ELECTRON AND ION DENSITIES AND 

TEMPERATURES. THE PROGRAM INCLUDES SIMULTANEOUS GROUND-BASED 

OSERVATIONS AT IONOSPHERIC AND SOLAR STATIONS OF THE USSR AND
 
OTHER SOCIALIST COUNTRIES. EXPERIMENT INFORMATIOV NOT 

SUPPLIED-


******R****** lB ASTRON. SAY. ******** 


SPACECRAFT COMMON NAME- IR ASTRON. SAT-

ALTERNATE dAMES- INrRA-RED ASTRONO SAT' IRAS 


ASSDC ID- IRA$ 


LAUNCH DATE- 02/00/81 	 WEIGHT- AS 

LAUNCH SITE- VANDENBERG AFB. UNITED STATES 

LAUNCH VEHICLE- DELTA 


SPONSORING COUNTRY/AGENCY 

NETHERLANDS NIVR
 
UNITED STATES NASA-OSS 


PLANNED ORBIT PARAMETERS
 
ORBIT TYPE- GEOCENTRIC 

ORBIT PERIOD- 103.1 KIN INCLINATION- 99. DEG 

PERIAPSIS- 900. KM ALT APOAPSIS- 900. KM ALT 


PERSONNEL 


MG - L. DONDEY 	 NASA HEADQUARTERS 

SC - N.. BOGGESS 	 NASA HEADQUARTERS 


PH - E.K. CASANI 	 NASA-JPL 

PS - H.H. AUMANR 	 NASA-JPL
 

BRIEF 	DESCRIPTION 


THE INFRARED ASTRONOMICAL SATELLITE (IRAS) IS A MISSION
 
WITH JOINT EXECUTION BY THE UNITED STATES H(NASA). THE 

NETHERLANDS, AND THE UNITED KINGDOM. THE BASIC GOAL OF THIS 

PLANNED 1-YEAR MISSION IS TO OBTAIN A DEEP. FULL-SKY SURVEY 

OVER THE APPROXIMATE WAVELENGTH RANGE (ROM TO 120 

MICROMETERS. THE ERAS CONTAINS A 0.6-METER RITEHEY-CHRETIEN
 
TELESCOPE COOLED BY HELIUM TO A TEMPERATURE OF HEAR 10 K. AN 

ARRAY OF ABOUT 1G0 DETECTORS IS USED TO DETECT THE INFRARED 

FLUX IN SANDS CENTERED AT 10. 20 50, AND 100 MICROMETERS. THE 

SENSITITY OF THE INSTRUMENT IS RESTRICTED BY THE PHOTON 

FLUCTUATIONS FROM THE ZODIACAL LIGHT. THE POSITIONS OF 

GALACTIC AND EXTRAGALACTIC SOURCES ARE DETERMINED TO AN
 
ACCURACY OF 0.5 ARC-MI. IN ADDITION TO THE FOCAL PLANE 

DETECTOR ARRAY USED FOR THE ALL SKY SURVEY, BOTH A 

LOW-RESOLUTION SPECTROGARPHIC AND A LONG WAVELENGTH (GREATER 

THAN 100 MICROMETERS) PHOTOMETRIC CAPABILITY ARE INCLUDED ON 

THE IRAS. THE IRAS IS FLOWN IN A 90C-(M ORBIT, WITH ARN 

INCLINATION NEAR 99 DEG. TO EFFECT THE SCANNING OF THE SKY 

HEEDED FOR THE SURVEY, THE SATELLITE IS ROTATED AT A CONSTANT 

ANGULAR VELOCITY AROUND THE SUN VECTOR IN THE DIRECTION OF THE 

ORBITAL ANGULAR VELOCITY. THE IRAS IS ALSO ABLE TO DO POINTED 

OBSERVATIONS. HERE THE IRAS CAN BE POINTED AT A SELECTED 

CELESTIAL OBJECT FOR UP TO 17 MIN. THIS POINTING ABILITY 

PERMITS VERY SENSITIVE MEASUREMENTS ON THE FAINTER GALACTIC AND 

EXTRAGALACTIC SOURCES. THE SCIENCE WORKING GROUP I$ LISTED IN 

APPENDIX B_ 


****** ***** * **** *** 


SPACECRAFT COMMON NAME- IRM 

ALTERNATE NAMES- ION RELEASE MODULE. AMPTEIION RELEASE MODULE 


NSSDC 	ID- 1PM 


LAUNCH DATE- 11/00S1 	 VEIGHT- 55. KG 

LAUNCH SITE- SAN MARCO PLATFORK, OFF COAST OF KENYA 

LAUNCH VEHICLE- SCOUT 


SPONSORING COUNTRY/AGENCY
 
UNITED STATES NASA-OSS 


PLANNED ORBIT PARAMETERS 

ORBIT TYPE- GEOCENTRIC
 
ORBIT PERIOD- 3102.3 AIN INCLINATION- 0. DEG 

PERIAPSIS- 200. M ALT APOAPSIS- 17560. KM ALT 


PERSONNEL 


PH- U. JOINELEIT DFVLR 

PS -G . HAERENDEL MPI-EXTRATERR pHyS
 

BRIEF 	DESCRIPTION 

THIS SPACECRAFT CARRIED 2 LI AND 1 EU ION RELEASE
 

CANNISTERS ALONG WITH A SUN SENSOR AND 3-AXIS MAGNETOMETER 

ATTITUDE DETERMINATION SYSTEM THE POWER SYSTEM CONSISTED OF 

SOLAR PANELS TO PROVIDE 10 W. AND A BATTERY. THE SPACECRAFT 

SPIN STABILIZED AT 2.5 RPM. THE THERMAL SYSTEM EMPLOYED ACTIVE 

HEATERS AND MULTILAYER INSULATION. THE TELEMETRY SYSTEM WAS A 


, 


0.5 W S-lAND TRANSMITTER. THE SCHOENSTEDT MAGNETOMETER WAS 

SENSITIVE TO FIELDS FROM 0.5 TO 1.EG4 GAMMAS AND WAS THE ONLY 

DETECTION INSTRUMENT ON BOARD- IONS RELEASED ARE TO BE 

DETECTED BY INSTRUMENTS ON THE CE SPACECRAFT. THE SCIENTIFIC 

TEAM IS LISTED IN APPENDIX B. 


------- INM, HAERENDEL ---------------------------------------


INVESTIGATION NAME- LI AID EU RELEASE MODULE
 

RSSOC ID- IRM -01 INVESTIGATIVE PROGRAM
 
CODE STICO-OP
 

INVESTIGATION DISCIPLINE(S)
 
MAGNETOSPHERIC PHYSICS
 

PERSONNEL
 

PI - G_ HAEREDEL MPI-EXTRATERR PHyS
 
01 - H. FOPPL NPT-EXTRATERR PHYS
 
0 - 0. HAUSLER MPI-EXTGATERR PHYS
 
01 - A. VALENZUELA MPI-EXTRATERR PAYS
 

BRIEF DESCRIPTION
 

THIS EXPERIMENT CONSISTS OF TWO LI AND ONE EU ION RELEASE
 
CANNISTERS_ ONE LI RELEASE OF APPROXIMATELY E26 ATOMS,
 
OCCURRING OUTSIDE THE MAGNETOSPHERE NEAR THE SUBSOLAR POINT, IS
 
DETECTED INSIDE THE MAGNETOSPHERE BY INSTRUMENTS ON THE CCE
 

SPACECRAFT. THE SECOND LI RELEASE AND THE I RELEASE ARE WELL
 
INSIDE THE GEOMAGNETIC TAIL.
 

LANDSAT-D*************
 

SPACECRAFT COMMON NAME- LANDSAT-O
 
ALTERNATE NAMES- LARD SATELLITE-Dt. LFO-


A
 
LANDSAT-DI
 

PSSOC 	ID- LAND-D
 

LAUNCH DATE- 09/0O/81 WEIGHT- 1407. KC
 
LAUNCH SITE- VANDENBERG AFO. UNITED STATES
 

LAUNCH VEHICLE- DELTA
 

SPONSORING COUNTRY/AGENCY
 
UNITED STATES NASA-OSTA
 

PLANNED ORBIT PARAMETERS
 
ORBIT TYPE- GEOCENTRIC
 
ORBIT PERIOD- 99.3 MIH INCLINATION- 98-2 BEG
 
PERIAPSIS- 70S. Kr ALT APOAPSIS- 75. KM ALT
 

PERSONNEL
 

MG - H_ MANNHEIMER NASA HEADQUARTERS
 
SC - J.R. MORRISON NASA HEADQUARTERS
 
PR - R.K. BRONNING NASA-6SFC
 
PS - V.V. SALONONSON NASA-GSFC
 

BRIEF 	DESCRIPTION
 
THE LANDSAT-D SYSTEM IS AN EXPERIMENTAL EARTH RESOURCES
 

MONITORING SYSTEM WITH THE NEW POWERFUL REMOTE SENSING
 
CAPABILITIES OF THE THEMATIC MAPPER. IT HAS A COMPLETE
 
END-TO-END HIGHLY AUTOMATED DATA SYSTEM, WHICH IS DESIGNED TO
 
RE A NEW GENERATION SYSTEM, AND IS A MAJOR STEP FORWARD IN
 
GLOBAL REMOTE-SENSENG APPLICATIONS. THE LANDSAT-D MISSION
 
CONSISTS OF AN ORBITING SATELLITE (SPACE SEGMENT) WITH THE
 
NECESSARY WIDDAND DATA LINKS AND SUPPORT SYSTEMS. AND A GROUND
 
SEGMENT. THE LANOSAT-D SPACE SEGMENT CONSISTS OF TO MAJOR
 
SYSTEMS -- (1) THE INSTRUMENT MODULE. CONTAINING THE INSTRUMENT
 
TOGETHER WITH THE MISSION UNIQUE SdBSYSTEMS, SUCH AS THE SOLAR
 
ARRAY AND DRIVE. THE TI ANTENNA. THE WIDE-BAND MODULE (CWO),
 
AND THE GLOBAL POSITIONING SYSTEM (GPS), AND (2) THE
 
MULTIMISSION DODULAR SPACECRAFT (MKS) THAT CONTAINS THE
 
MODULARIZED AND STANDARDIZED POWER, PROPULSION, ATTITUDE
 
CONTROL, AND COMMUNICATIONS AND DATA HANDLING SUBSYSTEMS. HHE&
 
THE LANDSAT-D SATELLITE ES LAUNCHED, IT IS DEPLOYED AT AN
 
ORBITAL ALTITUDE OF 705.3 KXM INCLINATION OF 98.2 DEG. AND A
 
SUN ANGLE OF 9;30 A.M. AT THE DESCENDING NODE. THIS ORBIT HAS
 
A FREOUENCY OF 19-9116 ORBITS PER DAY AND COVER5 THE EARTH Ih
 
16 DAYS. THE DISTANCE BETWEEN GROUND TRACKS IS 172 KM. AHICH
 
WAEN USED IN CONJUNCTION WITH THE 165 KM SENSORS SWATH WIDTH,
 
PROVIDES AN OVERLAP OF 7.6 PERCENT. THE SPACE SEGMENT IS
 
DESIGNED T1ITN 3 YEARS NOMINAL LIFE-TIME IN ORBIT AND CAN BE
 
EXTENDED THROUGH IN-DREIT REPLACEEET CAPABILITY WHEN THE
 

SHUTTLE IS OPERATIONAL.
 

------- LANDSAT-D, RANGO .....................................
 

INVESTIGATION NAME- THEMATIC MAPPER
 

WSSDC ID- LAND-D -01 INVESTIGATIVE PROGRAM
 
CODE ER
 

INVESTIGATION DISCCPLINEIS)
 

EARTH 	RESOURCES SURVEY
 

PERSONNEL
 
pI - A. FANGO NASA-CSFC
 

BRIEF 	DESCRIPTION
 
THE THEMATIC MAPPER (TM) IS A SIX-BAND. EARTH-LOOKING,
 

SCANNING RADIOMETER WITH A 30-M GROUND ELEMENT RESOLUTION
 
COVERING A 185-KM GROUND SWATH FROM A 705-kF ALTITUDE. THE
 
INSTRUMENT CONSISTS OF PRIMARY IMAGING OPTICS, SCANNING
 
KECHANISM, SPECTRAL BAND DISCRIPINATION OPTICS. DETECTOR
 
ARRAYS,. RADIATIVE COOLER, IN-FLIGHT CALIBRATOR, AND REQUIRED
 
OPERATING AND PROCESSING ELECTRONICS- THE SCANNING HECHANISM
 
PROVIDES THE CROSS-TRACK SCAN WHILE THE PROGRESS OF THE
 
SPACECRAFT PROVIDES THE SCAN ALON THE TRACK. THE OPTICAL
 
SYSTEM IMAGES THE EARTH'S SURFACE ON A FIELD SUCP OR A DETECTOR
 
SIZED TO DEFINE AN AREA ON 'THE EARTH'S SURFACE 30-M SO.
 

ISO
 



SEVERAL LINES ARE SCANNDb SIMULTANEOUSLY TO PERMIT SUITABLE 
DWELL TIME FOR EACH RESOLUTION ELEMENT. THE VARIATION IN 
RADIANT FLUX PASSING THROUGH THE FIELD STOP ONTO THE PHOTO AND 
THERMAL DETECTORS CREATES AN ELECTRICAL OUTPUT THAT REPRESENTS 
THE RADIANT HISTORY OF THE LINE. SIX SPECTRAL BANDS ARE USED 

TO PROVIDE THE SPECTRAL SIGNATURE CAPABILITY OF THE INSTRUMENT. 

THE 	 INFORMATION OUTPUTS FROM THE DETECTOR CHANNELS ARE
 
PROCESSED IN THE TE MULTIPLEXER FOR TRANSMISSION VIA TIE 

TRACKING AND DATA RELAY SATELLITES (VORS) AND/OR DIRECT READOUT 

TO LOCAL RECEIVING STATIONS. 


** * * ** A********,******MG-IK **** 


SPACECRAFT COMON NAME- MAG-IK 

ALTERNATE NAMES- MAGIC 


SSDOC ID- MAGIC 


LAUNCH DATE- U0160179 	 WEIGHT- KG 

LAUNCH SITE-

LAUNCH VEHICLE-


SPONSORING COUNTRY/AETNCy 

U.S.S.R. 	 IZMIRAN I 


PLANNED ORBIT PARAMETIRS 
ORBIT TYPE- GEOCENTRIC 
OR IT PERIOD- Min INCLINATION- DEC 
PERIAPSIS- KM ALT APOAPSIS- A ALT 

PERSONNEL 

ps - V.V. MIGULIN IZMIRAN 

BRIEF 	DESCRIPTION 

TO BE LAUNCHED DURING THE INS PERIOD. THE SPACECRAFT 


EXPERIMENT HAS AS ITS OBJECTIVE TO STUDY THE CHARACTER OF THE 

IONOSPHERE-NAGNETOSPERE COUPLING BY CONTINUING EXPERIMENTS
 
SIMILAR TO THOSE ON INTERCOSMOS 10. BOTH REAL-TIME AND STORED 


BATA MODES ARE USED. THE SATELLITE MEASUREMENTS ARE 

ACCOMPANIED BY SI'ULTANEOUS' GROUND-BASED, BALLOON, AND ROCKET
 
IESERVATIONS. THE PARAMETERS MEASURED ARE -- GEOMAGNETIC FIELD 

(3 COMPONENTS). LOW-ENERGY PARTICLE FLUXES AND THEIR ANGULAR 

DISTRIBUTIONS (ELECTRONS AND POSITIVE IONS, 100 EV TO SC KEY). 

VLF WAVES (1GO H TO 16 KH) ELECTRIC AND MAGNETIC COMPONENTS, 


ELECTROSTATIC FIELDS OF MAGRETOSPHERIC-IONOSPHERIC ORIGIN BY A 

EOU8LE-PROSE . TECHNIGUE (3 COMPONENTS), ELECTRON AND ION 

C'NSITIES AND TEMPERATURES USING SEVERAL TECHNIQUES, AND THE 


ION AND NEUTRAL COMPOSITION OF THE UPPER ATMOSPHERE. 

EXPEII4ENT "ERSONNEL AND DESCRIPTIONS OF THE INSTRUMENTS HAVE 

NOT REEN PROVIDED.
 

SPACECRAFT COMMON lAME- NAGSAT 


ALTERNATE NAMES- AtM-C, GLOAL MAGNETIC SURV PSh
 
NACSAT-A 


"SSDC 	JD- AEM-C 


LAUNCH DATE- &0100/29 	 WEIGHT- 15E. KG 

LAUNCH SITE- VANDENERP$ ARE, UNITED STATES
 
LAUNCH VEHICLE- SCOUT 


SPSONSLPIGCOUNRYI/AGENCY
 

UNITED STATES NASA-OSTA 


PLANNED ORBIT PARAMETERS 

ORBIT TYPE- GEOCENTRIC 

ORBIT PERIOD- 93.7 HI INCLINATION- 96. DEG
 
PEkIAPIIS- 325. KM ALT APOAPSIS- 550. K ALT 


FERSONNEL 

M6 - D.S. DILLER NASA HEADGUARTERS 

SC - J.P. MURPHY NASA HEADQUARTERS 


PE - C.L. WAGNER, JR. NASA-GSFC
 
pS - R.A. LANGEL 	 NASA-GSFC 

DRIEF 	DESCRIPTION 

THE 	 MACSAT PROJECT IS A JOINT NASA/UNITED STATES 


GEOLOGICAL SURVEY (USGS) EFFORT TO MEASURE NEAR-EARTH MAGNETIC 

FIELDS ON A GLOBAL BASIS. OBJECTIVES INCLUDE OBTAINING AN 

ACCURATE DESCRIPTION OF THE EARTH'S MAGNETIC FIELD, OBTAINING 

DATA FOR USE I& THE UPDATE AND REFINEMENT OF WORLD AND REGIONAL 

FAG.ETIC CHARTS, COPILATION OF A GLOBAL CRUSTAL MAGNETIC 


ANOMALY MAP AND INTERPRETATION Of THAT MAP IN TERMS OF 

GEOLOGIC/GEUPHYSICAL MODELS OF THE EARTH'S CRUST. THE 

SPACECRAFT IS LAUNCHED INTO A LOW EARTH, NEAR POLAR, ORBIT BY 

THE SCOUT VEHICLE. THE BASIC SPACECRAFT IS MADE UP OF TIO 

DISTINCT PARTS -- THE INSTRUMENT MODULE THAT CONTAINS A VECTOR 
AID A SCALAR MAGNETOMETER AND THEIR UNIGUE SUPPORTING GEAR, AND 

THE BASE MODULE THAT CONTAINS THE NECESSARY DATA HANDLING, 

POWER, COMMUNICATIONS, COMMAND, AND ATTITUDE CONTROL SUBSYSTEMS 

TO SUPPORT THE INSTRUMENT NODULE. THE BASE NODULE COMPLETE 

NITH 	 ITS SUBSYSTEMS IS COMPRISED OF RESIDUAL SMALL ASTRONOMY 

SATELLITE (SAS-C) HAPDLARE. THE MAGNETOMFTERS ARE DEPLOYED 

AFTER LAUNCH TO A POSITION A H DEHIHD THE SPACECRAFT. AT THIS 

DISTA.CE, THE INFLUENCE OF MAGNETIC MATERIALS FROM TIE 

INSTRUMENT AND BASE PODULE (CHIEFLY TROR THE STAR CAMERAS) IS 

LASS THAN I GAMMA. 


--... MAGSAT. LANGEL -----------------------------


INVESIIGATIO&NAME- SCALAR MAGNETOMETER
 

NSSDC ID- AEM-C -01 INVESTIGATIVE PROGRAM 
CODE ER/USGS 

INVESTIGATION DISCIPLINE(S) 
PARTICLES AND FIELDS 
GEODYNAMICS 

PERSONNEL 
p - A.A. LANGEL NASA-GSFC 

BRIEF DESCRIPTION 
THE SCALAR MAGNETOMETER HAS TWO DUAL-CELL, CESIUM-VAPOR
 

SENSE HEADS WHOSE OUTPUT FREGUENCY IS PROPORTIONED TO THE TOTAL
 
MAGNETIC FIELD. WITH THIS SENSOR CONFIGURATION, ONLY TWO SMALL
 
DIAMOND-SHAPED DEAD ZONES EXIST. THESE LIE ALONG THE ORBIT
 
NORMAL (THE EAST-WEST DIRECTION) FOR THE ORBIT AND ATTITUDE
 
CHOSEN FOR THIS MISSION AND A DIRECTION IN WHICH THE MAGNETIC
 
FIELD WILL NRVER LIE. THE SCALAR MAGNETOMETER'S BASIC ACCURACY
 
IS ON THE ORDER OF 0.5 GAMMA. A PERIOD COUNT SYSTEM CONVERTS
 
THE MAGNETOMETER OUTPUT FREGUENCy TO A DIGITAL WORD ACCEPTABLE
 
TO THE SPACECRAFT TELEMETRY SYSTEM. THIS DIGITAL DATA HAS A
 
RESOLUTION AND ACCURACY OF BETWEEN 0.5 AND 1.0 GAMMA.
 

M------ LANGEL
AGSAT, 

INIVESTIGATION NAME- VECTOR RAGNETOKETER
 

NSSDC ID- AEM-C -P2 INVESTIGATIVE PROGRAM
 

CODE ER/USGS
 

INVESTIGATION DISCIPLINE(S)
 
PARTICLES AND FIELDS
 

GEODYNAMICS
 

PERSONNEL 

P1 - R.A. LANGEL NASA-GSFC 

BRIEF 	DESCRIPTION
 
THE VECTOR MAGNETOMETER CONSISTS OF THREE FLUXGATE
 

SENSING ELEMENTS ALIGNED ALONG ORTHOGONAL AXES. THE OUTPUT OF
 
EACH VECTOR SENSOR IS CONVERTED TO A DIGITAL WORD BY AN
 

ANALOG-TO-DIGITAL CONVERTER. THE OUTPUT OF ALL THESE AXES IS
 
SAMPLED ESSENTIALLY SIMULTANEOUSLY. EACH VECTOR MEASUREMENT
 
HAS A RESOLUTION OF BETTER THAN I GAMMA AND AN ABSOLUTE
 

ACCURACY OF BETTER THAN 6 GAMMA R.S.S. WHEN REFERENCED TO A
 
GEOCENTRIC COORDINATE SYSTEM.
 

****************************HNDMUS-G**************
 

SPACECRAFT COMMON NAME- NIMBUS-U
 
ALTERNATE NAMES-


NSSDC 	ID- NIIBS-G
 

LAUNCH DATE- 09/1l/7 	 WEIGHT- 832. KG
 

LAUNCH SITE- VANDENBERG AFB. UNITED STATES
 
LAUNCH VEHICLE- DELTA
 

SPONSORING COUNTRY'AGENCY
 

UNITED STATES NASA-OSTA
 

PLANNED ORBIT PARAMETERS 
ORBIT TYPE- GEOCENTRIC
 
ORBIT PERIOD- 104-01 MIN INCLINATION- 99. DEG
 
PEkIAPSIS- 955. KM ALT APOAPSIS- 955. KM ALT
 

PERSONNEL 
MG - D.R. RROOME NASA HEADQUARTERS 
SC - R.A. SCHIFFER NASA HEADQUARTERS 
PH - R.K. BROWNING NASA-GSFC 
PS - W.R. BANDEEN NASA-GSFC 

BRIEF 	DESCRIPTION
 
THE NIMBUS-G RESEARCH AND DEVELOPMENT SATELLITE SERVES AS
 

A STABILIZED, EARTH-ORIENTED PLATFORM FOR THE TESTING OF
 
ADVANCED SYSTEMS FOR SENSING AND COLLECTING METEOROLOGICAL DATA
 
ON A GLOBAL SCALE. THE POLAR-ORBITING SPACECRAFT CONSISTS OF
 
THREE MAJOR STRUCTURES -- (1) A HOLLOW TORUS-SHAPED SENSOR 
MOUNT, (2) SOLAR PADDLES, AND (3) A CONTROL HOUSING UNIT THAT 
IS CONNECTED TO THE SENSOR MOUNT BY A TRIPOD TRUSS STRUCTURE. 
CONFIGURED SOMEWHAT LIKE AN OCEAN BUOY. NIlBUS-G IS NEARLY 3.7
 
N TALL, 1.5 N IN DIAMETER AT THE BASE, AND ABOUT 3 IT WIDE WITH
 
SOLAR PADDLES EXTENDED. THE SENSOR MOUNT THAT FORMS THE
 
SATELLITE BASE HOUSES THE ELECTRONICS EGUIPhENT AND BATTERY
 
MODULES. THE LOWER SURFACE OF THE TORUS PROVIDES MOUNTING
 
SPACE FOR SENSORS AND ANTENNAS. A BOX-DEAM STRUCTURE MOUNTED
 
WITHIN THE CENTER OF THE TORUS PROVIDES SUPPORT FOR THE LARGER
 

SENSOR EXPERIMENTS. MOUNTED ON THE CONTROL HOUSING UNIT, WHICH
 
IS LOCATED ON TOP OF THE SPACECRAFT, ARE SUN SENSORS. HORIZON
 
SCANNERS. AND A COMMAND ANTENNA. AN ADVANCED ATTITUDE CONTROL
 
SYSTEM PERMITS THE SPACECRAFT'S ORIENTATION TO BE CONTROLLED TO
 
RITHIN PLUS OR MINUS 1 DEG IN ALL THREE AXES (PITCH, ROLL, AND
 
YAW). EIGHT EXPERIFENTS HAVE BEEN SELECTED. THEY ARE (1) -

LIMB INFRARED MONITORING OF THE STRATOSPHERE LIMEB C,) -

STRATOSPHERIC AND MESOSPHERIC SOUNDER SAMS. CS) - COASTAL ZONE
 
COLOR SCANNER CZCS, (4) - STRATOSPHERIC AEROSOL MEASUREMENT II
 
SANS II () - EARTH RADIATION BUDGET ERB. (6) - SCANNING
 
MULTICHANNEL MICRO4AVE RADIOMETER SHR, (7) - SOLAR BACKRSCATTER
 
UV AND TOTAL OZONE MAPPING SPECTROMETER SEUVITOMS. AND (8) -


IS,
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TEMPERATUAE-HUMIDITY INFRARED RADIOMETER THIR. THIS COMPLEMENT 

OF SENSORS ARE CAPABLE OF OBSERVING SEVERAL PARAMETERS OF 


IMPORTANCE AT AND BELOW THE MESOSPHERIC LEVELS. A NEW
 
CAPABILITY OF IMPORTANCE IS DIRECTED TOWARD OBSERVATION OF 

ATMOSPHERIC AND OCEAN POLLUTANTS. SUFFICIENT RUNIME IS 

PLANNED FOR SEQUENTIAL MAPS (IMAGERY) OF THE PARAMETERS 


AVAILABLE FOR STUDY.
 

UNIMbUS-G,------ ALLISON --------------------------------------

INVESTIGATION NAME- TEMPERATURE/HUMIDITY INFRARED RADIOMETER 

ITHIR) 


N$SDC 'ID- NIMBS-G-1O INVESTIGATIVE PROGRAM 

CODE EB 


INVESTIGATION DISCIPLINECS)
 
METEOROLOGY 


PERSONNEL 

P1 - L.J. ALLISON NASA-GSFC 


BRIEF 	DESCRIPTION 

THE 	 THIR EXPERIMENT OBJECTIVES ARE TO MEASURE THE 


INFRARED RADIATION FROM THE EARTH IN TWO SPECTRAL BANDS DURING 
BOTH DAY AND NIGHT PORTIONS OF THE OROIT TO PROVIDE PICTURES OF 
THE CLOUD COVER. THREE-DIMENSIONAL MAPPINGS OF THE CLOUD COVER. 
AND TEMPERATURE MAPPINGS OF THE CLOUDS, LAND AND OCEAN 
SURFACES, CIRRUS CLOUD CONTENT, AND ATMOSPHERIC CONTAMINATION 
AND MOISTURE- THE NIMBUS-G TEMPERATURE-HUMIDITy INFRARED 
RADIOMETER (THIR) DETECTS EMITTED THERMAL RADIATION IN BOTH THE 
10.5- TO 12-S-MICROMETER REGION CIR WINDOW) AND THE &-S- TO 
7.0-MICROMETER REGION (WATER VAPOR). THE WINDOW CHANNEL 
MEASURES CLOUDTOP TEMPERATURES AND IS CAPABLE OF PRODUCING 
HIGH-RESOLUTION PICTURES OF CLOUDCOVER AND THERMAL GRADIENTS ON 
LAND 	 AND WATER SURFACES IN CLOUD-FREE AREA DURING BOTH THE DAY 

AND NIGHT PORTIONS OF THE ORBIT. THE OTHER CHANNEL OPERATES TO 

MAP THE WATER VAPOR DISTRIBUTION IN THE UPPER TROPOSPHERE AND 

STRATOSPHERE. DATA FROM THESE TWO CHANNELS ARE USED PRIMARILY 

TO SUPPORT OTHER. MORE SOPHISTICATED. METEOLOGICAL EXPERIMENTS 

ONBOARD NIMBUS0G. THE INSTRUMENT CONSISTS OF A I.7-CH 

CASSEGRAIN SYSTEM AND SCANNING MIRROR COMMON TO BOTH CHANNELS. 

A BEAM SPLITTER. FILTERS. AND TIO GERMANIUM-IMHERSED THERMISTOR 

BOLOMETERS. IN CONTRAST TO TV. NO IMAGE IS FORMED WITHIN THE 


RADIOMETER. INCOMING RADIANT ENERGY IS COLLECTED BY A FLAT 

SCANNING MIRROR INCLINED AT 45 DEG TO THE OPTICAL AXIS. THE 

MIRROR ROTATES THROUGH 360 DEG AT 48 RPM AND SCANS IN A PLANE 


NORMAL TO THE SPACECRAFT VELOCITY. THE ENERGY THEN IS FOCUSED 

ON A DICHROIC BEAM SPLITTER WHICH DIVIDES THE ENERGY SPECTRALLY 

AND SPATIALLY INTO THE TWO CHANNELS OF THIS SENSOR TRANSFORM 

THE RECEIVED RADIATION INTO ELECTRIC OUTPUT (VOLTAGES), WHICH
 
ARE RECORDED ON MAGNETIC TAPE FOR SUBSEQUENT PLAYBACK TO A 

GROUND ACQUISITION STATION.
 

NI MUS-G,------- GLOERSEN ---------------

INVESTIGATION NAE- SCANNING MULTISPECTRAL MICROWAVE 

RADIOMETER (CSMR) 


NSSDC IO- NIMBS-6-08 INVESTIGATIVE PROGRAM 

COPE EB/CO-OP 

INVESTIGATION DISCIPLINE(S)
 
METEOROLOGY 

ATMOSPHERIC PHYSICS 


OCEANOGRAPHY 


PERSONNEL 

TL - P. GLOERSEM 	 NASA-GSFC
 
TN - R.O. RAMSEIR 	 ENVIRONMENT CANADA 
T - D.H. STAELIN 	 MASS INST OF TECH 
TM - W.J. CAHPBELL US GEOLOGICAL SURVEY 
TN - D.P. ROSS 	 NOAA-ERL 

TM - P. GUGMANSEN TECH U OF DENMARK 
TM - F.T. BARATH 	 'NASA-JpL 

H 


T. - T.T. WILHEIT. 	JR. NASA-GSFC 


BRIEF DESCRIPTION 
THE PRIMARY PURPOSE OF THE SCANNING MULTICHANNEL 

MICROWAVE RADIOMETER (SPAR) IS TO OBTAIN AND USE OCEAN MOMENTUM 
AND ENERGY-TRANSFER PARAMETERS ON A NEARLY )ALL-WEATHER 
OPERATIONAL BASIS. WINDS. WATER VAPOR. LIQUID WATER CONTENT. 
AND MEAN CLOUD DROPLET SIZE, ALL AT LOW ALTITUDES, ARE 
PARAMETERS WHICH ARE DERIVED. OCEAN ICE VS WATER IS ALSO 
DETERMINED. MICROWAVE BRIGHTNESS TEMPERATURES ARE OBSERVED 

WITH A 10 CHANNEL (FIVE FREQUENCY DUAL POLARIZED) SCANNIBG 

RADIOMETER OPERATION AT 0.8- 1.4. 1.?- .8-. AND 4.6-CM 

WAVELENGTHS (7, 21. 18. 10.69. 6.633 GHZ. THE ANTENNA IS A 

PARABOLIC REFLECTOR OFFSET FROM NADIR BY 0.73 RAD. MOTION-OF 

THE ANTENNA REFLECTOR PROVIDES OBSERVATIONS FROM WITHIN CONICAL 

VOLUME ALONG THE GROUND TRACK Of THE SPACECRAFT. THE SAME 


- B 
INSTRUMENT IS ON SEASAT-A AND SEASAT . 

NIMBUS-G. HEATH---------------


INVESTIGATION WAKE-	 SOLAR AND OACKSCATTER ULTRAVIOLET/TOTAL 
OZONE MAPPING SYSTEM ESEUV/TOMS) 

NSSOC ID- RIMBS-G.!9 INVESTIGATIVE PROGRAM
 
CODE E/CO-OP
 

INVESTIGATION DISCIPLINE(S)
 
ATMOSPHERIC PHYSICS
 
SOLAR PHYSICS
 

PERSONNEL
 
TL - D.F. HEATH NASA-GSFC
 
TH - C.L. MATEER ENVIRONMENT CANADA
 
TM - A.D. BELMONT CONTROL DATA CORP
 
TM - A.. MILLER NOAA-NWS -

TM - A.F.S.GREEN U OF FLORIDA
 
TM - 0.M_ CUNNILD MASS INST OF TECH
 
TM - W.L. IMHOF LOCKHEED PALO ALTO
 
TM - AJ. KRUEGER NASA-GSFC
 

BRIEF 	DESCRIPTION
 
THE OBJECTIVES OF THE SOUV/TOMS ARETO DETERMINE THE
 

VERTICAL DISTRIBUTION OF OZONE. MAP THE TOTAL OZONE ARD 2CO-ME
 
HEIGHT FIELDS, AND MONITOR THE INCIDENT SOLAR ULTRAVIOLET (UV)
 
IRRADIANCE AND ULTRAVIOLET RADIATION BACKSCATTERED FROM THE 

EARTH. THE SRUV SPECTROMETER MEASURES SOLAR BY THAT IS 
BACKSCATTERED By THE EARTH'S ATMOSPHERE AT 12 WAVELENGTHS 
BETWEEN 25C0 AND 3300 ANGSTROMS WITH A SPECTRAL HAND PASS OF 10 
ANGSTROMS. THE INSTRUMENT FOV Of C.20 TAD IS DIRECTED AT THE 
NADIR. A PARALLEL PHOTOMETER CHANNEL AT 34,G ANGSTROMS 
MEASURES THE REFLECTIVITY OF THE ATMOSPHERE'S LGWER BOUNDARY IN 
THE SAKE 0.21-RAR FOV. BOTH CHANNELS ALSO VIEW THE SUN FOR 
CALIBRATION THROUGH THE USE OF A DIFFUSER PLATE DEPLOYED HEAR 
THE TERMINATOR. THE CONTRIBUTION FUNCTIONS FOR THE EUGHT 
SHORTEST WAVELENGTHS ARE CENTERED AT LEVELS RANGENG FROM 55 TO 
28 KM AND ARE USED TO INFER THE VERTICAL OZONE PROFILE. THE 
FOUR LONGEST WAVELENGTHS HAVE CONTRIBUTION FUNCTIONS IN THE 
TROPOSPHERE WHICH ARE USED TO COMPUTE THE TOTAL OZONE AMOUNT. 
THE SBUV SPECTROMETER HAS A SECOND MODE OF OPERATION THAT 
ALLOWS A CONTINUOUS SPECTRAL SCAN FROM 160 TO 40:0 ANGSTROMS 
FOR DETAILED EXAMINATION OF THE EXTRATERRESTRIAL SOLAR SPECTRUM 
AND THEIR TEMPORAL VARIATIONS. THE TOMS SYSTEMS OPERATING I1 
PARALLEL WITH THE SBUV, STEP SCANS ACROSS A TOS-DEG FOV NORMAL 
TO THE ORBITAL TRACK WITH AN FOV OF APPROXIMATELY .CS2 RAD. 
AT EACH SCAN POSITION THE EARTH RADIANCE IS VONITORED AT SOY 
kAVELENGTHS BETWEEN 31'C AND 38G ANGSTROMS TO INFER THE TOTAL 
OZONE AMOUNT. THE INSTRUMENT CONSISTS PRINCIPALLY OF THREE
 
EBERT-FASTIE MONOCHROMETERS, TWO OF WHICH ARE OPERATED I
 
TANDEM FOR STRAY LIGHT REJECTION. TONS USES THE THIRD
 
MONOCHROMETER HICA IS EQUIPPED WITH A SPATIAL SCAN MECHANISM
 

AT THE ENTRANCE SLIT. THE SIGNAL-TO-NOISE RATIO OF THE SSUV IS
 
GREATER THAN 5E3. THE TONS S7!GAL-TO-NOISE RATIO IS GREATER
 
THAN 1.ES.
 

----- NINBUS.G. HOUGHTON 

INVESIGATION NAME-	 STRATOSPHERIC AND MESOSPHERIC SOUNDER
 

(SANS) 

NSOC ID- NIMSS-G-02 INVESTIGATIVE PROGRAM
 
COD EBCO-OP
 

INVESTIGATION DISCIPLINE(S)
 

ATMOSPHERIC PHYSICS
 
METEOROLOGY
 

PERSONNEL
 
PI - J.T. HOUGHTON OXFORD U
 

01 - G.D. PESKETT CLARENDON LAB
 
01 - C-D. RODGERS OXFORD U
 
01 - E.J. WILLIAMSON CLARENON LAB
 

BRIEF DESCRIPTION
 
THE OBJECTIVE OF SANS IS TO OBSERVE FMISSION FROM THE
 

LIMB OF TNE ATMOSPHERE THROUGH VARIOUS PRESSURE MODULATOR 
RADIOMETERS ANN TO DETERMINE TEMPERATURE AND VE7RTICAL 
CONCENTRATIONS OF H(2)0. N(2)0. CH(4), CO. AND NO IN THE 
STRATOSPHERE AND MESOSPHERE TO APPROXIMATELY 96 KM. 
MEASUREMENTS OF ZONAL WIND IN THIS REGION ARE 1EZNC ATTEMPTED 
BY OBSERVING THE DOPPLER SHIFT OF ATMOSPHERIC EMISSION LINES. 
RADIATION FROM THE LIMB OF THE ATMOSPHFRE IS INCIDENT ON A 
TELESCOPE OF 15-CH APERTURE. IN FRONT OF THE TELESCOPE A PLANE 
MIRROR SCAMS THE LIMB, VIEW SPACE FOR CALIBRATION, AND VIEW THE 
ATMOSPHERE OBLIQUELY TO OBTAIN VERTICAL PROFILES. THREE
 
ADJACENT FIELDS Of VIEW. EACH 2R BY 2. MRAD (CORRESPONDING TO
 
100 KM BY 10 KM AT THE LIMB). FOCUS ONTO A FIELD-SPLITTING
 
MIRROR WHICH DIRECTS RADIATION TO SIX DETECTORS. THE REMAINING
 
DIVISION INTO CHANNELS IS ACCOMPLISHED THROUGH DICHROIC BEAM
 

SPLITTERS. THERE ARE SEVEN PRESSURE MODULATOR CELLS EPMC). TWO
 
CONTAIN CO(2). THE REMAINDER N(2)O NO. CH(4). CO, AND H(2)O. 
PRESSURE IN THE CELLS MAY BE VARIED ON COMPAND BY CHANGING THE 
TEMPERATURE OF A SMALL CONTAINER OF MOLECULAR SIEVE MATERIAL 
ATTACHED TO EACH PMC. THE SPECTRAL PARAMETERS FOR THE H(2)O 
CHANNEL ARE 2.7 MICROMETERS AND 25 TO 130 MICROMETERS. ALL 
OTHER CHANNELS LIE WITHIN THE RANGE OF 4.1 TO 15 MICROMETERS, 
WITHIN THE TELESCOPE. A CHOPPER OPERATING AT 250 HZ WILL ALLOW 

M------------------------OF FROM ALL DETECTORS. ONE ATMEASUREMENT TWO SEPARATE SIGNALS 
250 HZ AND ONSE AT THE PMC FRE.UEIICY. COMPARISON OF THESE 
SIGNALS PERMITS ELIMINATING EMISSON FROP INTERFERING GASES 
WITHIN A PARTICULAR SPECTRAL INTERVAL. IN FRONT OF THE CHOPPER 
A SMALL BLACK BODY AT KNOWN TEMPERATURE CAN BE INTRODUCED FOR 
CALIBRATION. ACCURATE MEASUREMENT OF THE ATMOSPHERIC PRESSURE
 
AT THE LEVEL BEING VIEWED IS OBTAINED FROM THE TWO SIGNALS FROM
 
ONE CO(2 CHANNEL.
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----- NIMBUS-G, HOV15 

INVESTIGATION DEANE- COASTAL ZONE COLOR SCANNER 

NSSOC lb- NIMBS-G-03 INVESTIGATIVE PROGRAM
 
CODE EB 


INVESTIGATION DISCIPLINE(S)
 
EARTH RESOURCES SURVEY 


PERSONNEL -

TL U HOVISt.A. NOAA-NESS 
TM - M.L. RICHARD NASA-GSFC 
TH - C.S YENTSCM BIGELOW LAB OCEAN SCI 
TM - B. CLARK NOAA-NESS 

T - J.R. APEt NOAA-PMEL 
TM - S.Z. EL-SAYED TEXAS AC. U 
TM - H.R. GORDON NOAA-PMEL 

TM - R.C. WRIGLEY NASA-ARC 
TM - F.P. ANDERSON NATL HES INST OCEANOL 
TM - R. AUSTIN SCRIPPS INST OCEANOGR 

ERIEF DESCRIPTION 

THE COASTAL ZONE COLOR SCANNER EXPERIMENT IS DESIGNED TO 


MAP CHLOROPHYLL CONCENTRATION IN WATER, SEDIMENT DISTRIBUTION, 

GELBSTOFFE CONCENTRATIONS AS A SALINITY INDICATOR, AND 

TEMPERATURE OF COASTAL WATERS AND OCEAN CURRENTS. REFLECTED 

SOLAR ENERGY IS MEASURED IN SIX CHANNELS TO SENSE COLOR CAUSED 

BY ADSODPTION DUE TO CHLOROPHYLL, SEDIMENTS, AND GELBSTOFFE IN 

COASTAL WATERS. SPECTRAL BANDS AT 443 AND 673 NANOMETERS 

CENTER ON THE MOST INTENSE ABSORPTIO BANGS OF CHLOROPHYLL, 

%NILE THE AND AT 553 NANOMETERS CENTERS ON THE 'HINGE POINT,' 

THE dAVELENETH OF MINIMUM ABSORPTION. RATIOS OF MEASURED 

ENERGIES IN THESE CHANNELS ARE SHOWN TO CLOSELY PARALLEL 

SURFACE CELOROPHYLL CONCENTRATIONS. DATA FROM THE SCANNING 
RADIOMETER IS PROCESSED, WITH ALGORITHMS DEVELOPED FROM THE 
FIELD EXPERIMENT DATA, TO PRODUCE MAPS OF CHLOROPHYLL 
ABSORPTION. THE TEMPERATURE OF COASTAL WATERS AND OCEAN 
CURRENTS ARE MEASURED IN A SPECTRAL BAND CENTERED AT 11.5 
MICROMETERS. OBSERVATIONS ARE ALSO MADE IN TUO OTHER SPECTRAL 
BANDS, THE FIRST AT 523 MANOMETERS FOR CHLOROPHYLL CORRELATION 
AND 75Q NAEMIETERS FOR SURFACE VEGETATION. TO AVOID SUN GLINT, 
THE SCANNER'MIRROR CAI BE TILTED ABOUT THE SENSOR PITCH AXIS ON 
COMMAND SO THAT TIE LNIE OF SIGET OF THE SENSOR IS MOVED PLUS 
OR MINUS 0.35 BAD IN STEPS OF 0.035 RAD WITH RESPECT TO NADIR. 

NIMBUS-G, JACOOiITZ 

INVESTIGATION NAIE- EARTH RADIATION BUDGET (ERR) 


NSSDC ID- NI MbS'-0' INVESTIGATIVE PROGRAM 
CODE ED 

INVESTIGATION DISCIPLINE(S)
 
PLANETARY ATMOSPHERES 

METEOROLOGY 


PERSONNEL
 
TL - H. JACOBOHIT; NORA-NESS 

IN - T.H. VONVERHAAR COLORADO STATE U 

TM - F.B. HOUSE DREXEL U 

rM - K-L. COULSON U OF CALIF, DAVIS 

TM - J.R. HICKEY EPPLEY LAB. INC 

TE - L.L. STOWE NOAA-NESS 

TM - A.P. INGERSO CALIF IH$T OF TECH 

TM - G.L. SMITH NASA-LARC 


BRIEF DESCRIPTION 

THE OBJECTIVE OF THE EARTH RADIATION BUDGET (ERB) 


EXPERIMENI, A CONTINUATION OF NIMBUS-F ERB, IS TO DETERMINE.
 
OVER A PERIOD OF A YEAR, THE EARTH RADIATION BUDGET ON BOTH 

SYNOPTIC AND PLANETARY SCALES BY SIMULTANEOUS MEASUREMENT OF 

INCOMING SOLAR RADIATION AND OUTGOING EARTH REFLECTED 

(SHORTWAVE) AND EMITTED CLONGRAAVE) RADIATION. BOTH FIXED 

WIDE-ANGLE SAMPLING OF TERRESTRIAL FLUXES AT THE SATELLITE 

ALTITUDE AND SCANNED NARROW-ANGLE SAMPLING OF THE RADIANCE 

COXPUNENTS DEPE14DENT ON ANGLE ARE USED TO DETERMINE OUTGOING 

RADIATION (REFLECTED AND EMITTED). THE ERR SUBSYSTEM CONSISTS 

OF A 22-CHAN NEL RADIOMETER CONTAINING SEPARATE SUBASSEMBLIES T0 

PERFORM THE REQUIRED SOLAR, EARTH-FLUX (WIDE ANGLE) AND 

SCANNED EARTH RADIANCE NARROW ANGLE) MEASUREMENTS. THE SYSTEMS 

USE OPTICAL FILTERS FOR SPECTRAL DISCRIMINATIONS, AS WELL AS 


UNCOOLED THERMAL DETECTORS, THERTOPILE DETECTORS IN THE SOLAR 

AND FIXED-EARTH-FLUX CHANNELS, AND PYROELECTRIC DETECTORS IN 

THE SCANNING CHANNELS. TIE 10 SOLAR CHANNELS VIEW IN FRONT OF 

THE OBSERVATORY IN THE X-Y PLANE- THE SOLAR CHANNELS OBTAIN 

USABLE SOLAR DATA ONLY DURING A PERIOD OF ABOUT S AIN IN EACH 

ORBIT WHEN THE SPACECRAFT IS OVER THE ANTARCTIC REGION- THEIR 

FULL RESPONSE FIELD OF VIEW (FOV) IS 0.18 lAD. THE SOLAR 

CHANNEL SUBASSEMBLY CAN BE PIVOTED PLUS OR MINUS B.35 MAD IN 

THE X-y PLANE TO COMPENSATE FOR SUN ANGLE DEVIATION IF 

REQOIRED. THE FOUR EARTH-FLUX CHANNELS ARE MOUNTED SO THEY CAN 

CONTINUOUSLY VIEW THE TOTAL EARTH DISK AND ARE CONTINUOUSLY 


SAMPLED AT FOUR PER S. DEPODULATOR OUTPUT SIGNALS ARE 

INTEGRATED FOR PERIODS OF AT LEAST 3.8 S. THERE ARE EIGHT 

NARROW FOW CHANNELS (FOUR SHORTWAVE AND FOUR LONGWAVE) MOUNTED
 
IN THE SCANNING HEAD. THE HEAD IS GIMBAL MOUNTED IN THE 

RADIOMETER UNIT MAIN FRAME. THE FOY OF THE TELESCOPES ARE
 
ASYMMETRIC (4.4 BY 9.4 MRAD) AND THE FOV OF THE SHORTWAVE AND
 
LONGWAVE CHANNELS ARE COINCIDENT. THE 89.4 MRAD FOV OF THE 
FOUR PAIR OF CHANNELS ARE NOT CONTIGUOUS. BUT COVER ONLY 
ALTERNATE 89.4 MRAD ANGULAR INTERVALS ALONG THE HORIZON. 

.......- I--BUS-G
-CCORICK------------

INVESTiGATION NAME- STRATOSPHERIC AEROSOL $EASUREMENT-II 
(SAM-II) 

NSSDC 1D- NIBS-G-G6 INVESTIGATIVE PROGRAM
 
CODE EB
 

INVESTIGATION DISCIPLINE(S)
 
UPPER ATMOSPHERE RESEARCH
 

METEOROLOGY
 

PERSONNEL
 
TL - H.P. MCCORMICK NASA-LARC
 
TM - T.J. PEPIN U OF WYOMING 
TM - G.W. GRAMS NATL CTR FOR ATHOS RES 
TM - B.M. HERMAN U OF ARIZONA
 
TM - P.B. RUSSELL - SRI INTERNATIONAL 

BRIEF DESCRIPTION
 
THE OBJECTIVE OF SAK 1I IS TO MAP THE CONCENTRATION AND
 

OPTICAL PROPERTIES OF STRATOSPHERIC AEROSOLS AS A FUNCTION OF
 
ALTITUDE, LATITUDE, AND LONGITUDE. WHEN NO CLOUDS ARE PRESENT
 
IN THE INSTRUMENT FIELD OF VIEW CIFOV), THE TROPOSPHERIC
 

AEROSOLS CAN ALSO BE MAPPED. THE INSTRUMENT, BASICALLY A SUN
 
PHOTOMETER, MEASURES THE EXTINCTION OF SOLAR RADIATION AT
 
1.0-MICROMETER WAVELENGTH DURING SPACECRAFT SUNRISE AND SUNSET.
 
THE PHOTOMETER VIEWS A PORTION OF THE SOLAR DISK WITH A
 
C.I45-MRAD IFOY AND A SAMPLING RATE OF 50 SAMPLES PER SECOND,
 
AS THE SPACECRAFT FIRST VIEWS THE SUNRISE, THE
 
PHOTOMETER-POINTING AXIS IS DEPRESSED APPROXIMATELY 0.52 PAD
 
WITH RESPECT TO THE SPACECRAFT HORIZONTAL. THE PHOTOMETER
 
CONTINUES LOOKING AT THE SUN UNTIL ITS DEPRESSION ANGLE IS ON
 
THE ORDER OF 0.44 RAD (APPROXIMATELV 1.4 MIN OBERVING TIME>.
 
BEFORE SUNSET, THE PHOTOMETER HEAD ROTATES 3.14 RAD IN AZIMUTH
 
AND VIEWS THE SUN FROM A DEPRESSION OF APPROXIMATELY 0.44 TO
 
0.52 MAD AS THE SPACECRAFT ORBITS TO THE DARK SIDE OF THE
 
EARTH. FOR THE EXPECTED HIGH NOON ORBIT, LATITUDES OF BETWEEN
 
1.12 AND 1.40 RAD IN BOTH HEMISPHERES ARE SCANNED FOR 3 MONTHS. 
THE EXTINCTION MEASUREMENTS ARE INVERTED FOR THE NUMBER-DENSITY 
TIMES THE AEROSOL SCATTERING CROSS SECTION BY USING THE 
LAMBERT-BEER LAW AND ASSUMING THE ATMOSPHERE TO BE COMPOSED OF 
LAYERS. TO DETERMINE THE STRATOSPHERIC AEROSOL OPTICAL
 
PROPERTIES. GROUND-TRUTH IN SITU BALLOON-BORNE AEROSOL
 
MEASUREMENTS ARE ALSO MADE.
 

--- NIMBUS-G, RUSSELL, 3D-

INVESTIGATION NAME- LOWER ATMOSPHERIC COMPOSITION AND
 
TEMPERATURE EXPERIMENT (LACATE) 

NSSDC ID- NIMBS-G-Di INVESTIGATIVE PROGRAM 
CODE EBJCO-OP 

INVESTIGATION DISCIPLINE(S)
 
UPPER ATMOSPHERE RESEARCH
 
METEOROLOGY
 

PERSONNEL
 
TL, - J.M. RUSSELL, 3RD NASA-LARC 
IL - J.C. BELLE NATL CTR FOR ATHOS RES 
TH - F-. HOUSE DREXEL U 
TM - E.E. REMSERS NASA-LARC 
IM - C.B. LOEVY U OF WASHINGTON 
TM - 5.R. DRAYSON U OF MICHIGAN 
TM - N. FISCHER U OF MUNICH 
TM - U.G. PLANET NOAA-RESS 
TM - 4. GIRARD ONERA 
TM - J.E. HARRIES NATL PHYSICAL LAB 

BRIEF DESCRIPTION 
THE OBJECTIVE OF THE LIME INFRARED MONITOR OF THE 

STRATOSPHERE (LIMS) EXPERIMENT IS TO MAP THE VERTICAL PROFILES
 
OF ..TEMPERATURE AND THE CONCENTRATION OF OZONE. WATER VAPOR,
 
NITROGEN DIOXIDE, AND NITRIC ACID IN THE LOWER TO MIDDLE
 
STRATOSPHERE RANGE. WITH EXTENSION TO'THE STRATOPAUSE FOR WATER
 
VAPOR AND INTO THE LOWER MESOSPHERE FOR TEMPERATURE AND OZONE.
 
THE INSTRUMENT HAS A SIX-CHANNEL INFRARED (IR) RADIOMETER THAT
 
INCORPORATES HG-CD-TE DETECTORS COOLED BY A TWO-STAGE SOLID
 
CRYOGEN COOLER. THE RADIOMETER MAPS VERTICAL PROFILES OF
 
THERMAL IR EMISSION COMING FROM THE HORIZON IN SIX BANOS (6.2,
 
9.5. 11.3. 14.9, AND 15.2 MICROMETERS) OF THE ATMOSPHERIC
 

CONSTITUENTS OF INTEREST. TWO OF THE CHANNELS ARE USED TO
 
DETERMINE RADIANCE PROFILES OF EMISSION BY C02. THESE PROFILES
 
ARE MATHEMATICALLY INVERTED TO OBTAIN TEMPERATURE VERSUS
 
PRESSURE. THE INFERRED TEMPERATURE PROFILE. TOGETHER WITH
 
RADIANCE PROFILES IN THE OTHER SPECTRAL BANDS, ARE THEE USED TO
 
INFER THE VERTICAL DISTRIBUTION OF TRACE CONSTITUENTS. THE
 
TEMPERATURE IS DETERMINED TO AN ACCURACY OF ABOUT 1.5 K.
 
CONSTITUENT CONCENTRATIONS ARE DETERMINED WITH AN ACCURACY OF
 
ABOUT 20 PERCENT, WITH THE EXCEPTION OF NOZ WHICH IS DETERMINED
 
TO WITHIN ABOUT 5C PERCENT. INSTANTANEOUS VERTICAL
 
FIELD-OF-VIEW AT THE HORIZON 1S 2 KM FOR THE TEMPERATURE,
 
OZONE, AND NITRIC ACID CHANNELS AND 4 KM FOR THE N02 AND WATER
 
VAPOR CHANNELS.
 

************AtA*****AA* NOA ********** 

SPACECRAFT COMMON NAME- NOAA-A
 
ALTERNATE NAMES- TIROS N
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NSSDOC ID- NOAA-A BRIEF DESCRIPTION
 

LAUNCH DATE- 10101/78 WEIGHT- 588.9 KG 

LAUNCH SITE- VARDENBERG AFB, UNITED STATES 

LAUNCH VEHICLE- ATLAS F 


SPONSORING COUNTRY/AGENCY 

UNITED STATES NOAA-NESS 

UNITED STATES NASA-OSTA 


PLANNED ORBIT PARAETERS 

ORBIT TYPE- GEOCENTRIC 

ORBIT PERIOD- 101.5 MIN INCLINATION- 98.7 DEG 

PERZAPSIS- 833. AM ALT APOAPSIS- 833. AM ALT 


PERSONNEL 

MG - M.L. GARBACZ NASA HEADQUARTERS 
PH - G.A. BRANEHFLOWER NASA-GSFC 
PS - A. ARCING NASA-GSFC 

BRIEF DESCRIPTION 

NOAA-A, A TIROS-H TYPE SPACECRAFTIS THE FIRST IN A 


SERIES OF THIRD-GENORATIOH. OPERATIONAC METEOROLOGICAL 

SATELLITES FOR USE IN THE NATIONAL OPERATIONAL ENVIRONMENTAL 

SATELLITE SUBSYSTEM (NOESS) AND TO SUPPORT THE GLOBAL 

ATMOSPHERIC RESEARCH PROGRAM (GARP) DURING 1978-84. THE
 
SATELLITE DESIGN PROVIDES AN ECONOMICAL AND STABLE 

SU -SyNCHRGNOUS PLATFORM FOR ADVANCED OPERATIONAL INSTRUMEnTS
 
TO MEASURE THE EARTH'S ATMOSPHERE. ITS SURFACE AND CLOUD COVER, 

AND THE NEAR-SPACE ENVIRONMENT. PRIMARY SENSORS INCLUDE AN
 
ADVANCED VERY HIGH RESOLUTION RADIOMETER CAYR) FOR OBSERVING 

DAYTIME AiD NIGHTTIME GLOBAL CLOUD COVER AND AN OPERATIONAL 

VERTICAL SOUNDER FOR OBTAINING TEMPERATURE AND WATER VAPOR
 
PROFILES THROUGH THE EARTH'S ATMOSPHERE. SECONDARY EXPERIMENTS 


CONSIST OF A SPACE ENVIRONMENT MONITOR (SEM). WHICH MEASURES 

THE PROTON AND ELECTRON FLUX NEAR THE EARTH. AND A DATA
 

COLLECTION AND PLATFORM LOCATION SYSTEM GDCSI. WHICH PROCESSES 
AND RELAYS TO CENTRAL DATA ACQUISITION STATIONS THE VARIOUS 

METEOROLOGICAL DATA RECEIVED FROM FREE-FLOATING BALLOONS AND 
OCEAN BUOYS DISTRIBUTED AROUND THE GLOBE- THE SATELLITE IS 
BASED UPON THE BLOCK 50 SPACECRAFT (DMSP-F1 OF 76-091A) BUS 
DEVELOPED FOR THE US AIR FORCE, AND IS CAPABLE OF MAINTAINING 
AN EARTH-POINTING ACCURACY OF BETTER THAN PLUS OR MINUS 0.1 DEC 

WITH A MOTION PATE OF LESS THAN 0.035 bEG/S. 

------- STAF --------------NOAA-A. NESS 

INVESTIGATION NAME- ADVANCED VERY HIGH RESOLUTION RADIOMETER 


(AYRR3 


NSSDC ID- NOAA-A -01 INVESTIGATIVE PROGRAM 


OPERATIONAL WEATHER OBSERVATIONS 


INVESTIGATION DISCIPLINE(S) 

METEOROLOGY 


PERSONNEL 


P1 - NESS STAFF NOAA-NESS
 

BRIEF DESCRIPTION
 
THE NOAA-A ADVANCED VERY HIGH RESOLUTION RADIOMETER 

(AVHRR) IS A FOUR-CHANNEL SCANNING RADIOMETER CAPABLE Of 
PROVIDING GLOBAL DAYTIME AND NIGHTTIME SEA SURFACE TEMPERATURE, 
ICE, SNON, AND CLOUD INFORMATION. THESE DATA ARE OBTAINED ON A 
DAILY BASIS FOR USE IN WEATHER ANALYSIS AND FORECASTING. THE 
PULTISPECTRAL RADIOMETER OPERATES IN THE SCANNING MODE AND 

,EASURES EMITTED AND REFLECTED RADIATION IN THE FOLLOWING 

SPECTRAL INTERVALS -- CHANNEL 1 (VISIBLE). 0.55 TO 0.9
 
MICROMETER, CHANNEL 2 (NEAR IR). 0.725 MICROMETER TO DETECTOR 

CUT OFF AROUND 1.3 MICROMETERS, CHANNEL 3 (IR WINDOW). 10-5 TO 


11.5 MICROMETERS. AND CHANNEL 4 (IA WINDOW). 3.55 TO 3.93 

MICROMETERS. ALL FOUR CHANNELS SAVE A SPATIAL RESOLUTION Of 

1.1 KM, AND THE TWO IN WINDOW CHANNELS HAVE A THERMAL 
RESOLUTION OF 0.12 I AT 320 K. THE AVIRR IS CAPABLE OF 
OPERATING IN BOTH REAL-TIME OR RECORDED MODES. REAL-TIME OR 
DIRECT READOUT DATA ARE TRANSMITTED TO GROUND STATIONS BOTH AT 
LOW (4 KM) RESOLUTION VIA AUTOMATIC PICTURE TRANSMISSION (APT) 
AND AT HIGH (I KM) RESOLUTION VIA HIGH RESOLUTION PICTURE 


TRANSMISSION (HRPT). DATA RECORDED ON BOARD ARE AVAILABLE FOR 
CENTRAL PROCESSING. THEY INCLUDE GLOBAL AREA COVERAGE (GAC) 
DATA. HAVE A RESOLUTION OF 4 KM. AND LOCAL AREA COVERAGE (LAC) 
DATA. WHECH CONTAINS DATA FROM SELECTED PORTIONS OF EACH ORBIT 
WITH A 1 AM RESOLUTION. IDENTICAL EXPERIMENTS ARE FLOWN ON THE 
OTHER SPAEFCRAFT IN THE TIROS-N/NOAA SERIES-


------- STAFF---------------NOAA-A. NESS 

.INVESTIGATION NAME- OPERATIONAL VERTICAL SOUNDER 

HSSDC ID- NOAA-A -02 INVESTIGATIVE PROGRAM 
OPERATIONAL WEATHER OBSERVATIONS 

INVESTIGATION DISCIPLINE(S)
 
METEOROLOGY 


PERSONNEL
 

PD - NESS STAFF NOAA-RESS 

THE NOAA-A OPERATIONAL SOUNDER CONSISTS OF THREE
 

INSTRUMENTS DESIGNED TO DETERMINE RADIANCES NEEDED TO CALCULATE 
TEMPERATURE ABD HUMIDITY, PROFILES OF THE ATYOSPHERE FROM THE 
SURFACE TO THE STRATOSPHERE EAPPROXIMATELY 1 M). THE FIRST 
INSTRUMENT, THE BASIC SOUNDING UNIT (OSU. HAS 14 CHANNELS AND 
MAKES MEASUREMENTS IN THE FOLLOWING SPECTRAL INTERVALS --
CHANNEL I - THE 3.7-MICROMETER WINDOW REGION, CHANNEL 2 - THE 
4.3-MICROMETER C02 BAND, CHANNEL 3 - THE 9.7-VICROMETER OZONE 

BAND, CHANNEL 4 - THE 11.1-MICROMETER WINDOW REGION, CHANNELS 
THROUGH 11 - THE 15-MICROMETER COZ BAD (13.3, 13.6, 14.0, 
14.3. 14.5, 14.75, AND 15.0), AND CHANNELS 12 THROUGH 14 - THE
 
18-MICROMETER ROTATIONAL WATER VAPOR BANDS C18., 23.15, AND
 
29.4). THE SECOND INSTRUMENT. THE STRATOSPHERIC SOUNDING UNIT,
 
HAS THREE CHANNELS OPERATING AT 14.97 MICROMETERS USING
 
SELECTIVE ABSORPTION BY PASSING THE INCOMING RADIATION THROUGH
 
THREE PRESSURE MODULATED CELLS CONTAINING COE. THE THIRD
 
INSTRUMENT, THE MICROWAVE SOUNDING UNIT, HAS FOUR CHANHILS
 
OPERATI7G IN THE S0 TO tO GHZ OXYGEN (50.3, 53.7, 55.0, ANO
 

57.9) TO OBTAIN TEMPERATURE PROFILES WHICH ARE FREE OF CLOUD
 
INTERFEREEE. THE INSTRUMENTS ARE CROSS-COURSE SCANNING
 
DEVICES UTILIZING A STEP TO PROVIDE A TRAVERSE SCAN WHILE THE
 

ORBITAL MOTION OF THE SATELLITE PROVIDES SCANNING IN THE
 
ORTHOGONAL DIRECTION. SIMILAR EXPERIMENTS ARE FLOWN ON OTHER
 
SPACECRAFT IN THE TIROS-N/NOAA SERIES.
 

------- NOAA-A, HESS STAFF ------------------------------------


INVESTIGATION NAME- DATA COLLECTION SYSTEM 

NSSDC ID- ROAA-A -03 INVESTIGATIVE PROGRAM 
OPERATIONAL WEATHER OBSERVATIONS 

INVESTIGATION DISCIPLINE(S)
 

METEOROLOGY
 

PERSONNEL
 
PI - NESS STAFF NOAA-NESS
 

BRIEF DESCRIPTION
 
THE DATA COLLECTION AND PLATFORM LOCATION SYSTEM CCS) ON 

NOAA-A IS DESIGNED TO MEET THE METEOROLOGICAL DATA NEEDS OF THE 
UNITEO STATES AND TO SUPPORT THE GLOBAL ATMOSPHERIC RESEARCH 

PROGRAM (GARP). THE SYSTEM RECEIVES LOW DUTY CYCLE 
TRANSMISSIONS OF METEOROLOGICAL OBSERVATIONS FROM FREE-fLOATING 
BALLOONS, OCEAN BUOYS, OTHER SATELITES, AND FIXED GROUDD-BASED 
SENSOR PLATFORMS DISTRIBUTED AROUND THE GLOBE. THESE 
OBSERVATIONS ARE ORGANIZED ON BOARD THE SPACECRAFT AND 
RETRANSMITTED WHEN THE SPACECRAFT COMES IN RANGE OF A COMMAND 
AND DATA ACOUIITION (CPA) STATION. FOR FREE-MOVING BALLOONS. 
THE DOPPLER FREQUECv SHIFT OF THE TRANSMITTED SIGNAL IS 

OBSERVED TO CALCULATE THE LOCATION OF THE BALLOONS. THE DES IS 
EXPECTED, FOR A MOVING SENSOR PLATFORM, TO HAVE A LOCATION 
ACCURACY OF 5 TO 8 KM RMS. AND A VELOCITY ACCURACY OF I TO 1.6 
MS. THIS SYSTEM HAS THE CAPABILITY OF ACQUIRING DATA FROM UP
 
TO 2C0O PLATFORMS PER DAY. IDENTICAL EXPERIMENTS ARE FLOWN ON
 
OTHER SPACECRAFT IN THE T1ROS-NINOAA SERIES.
 

------- NOAA-A. WILLIAMS 

INVESTIGATION NAME- SPACE ENVIRONMENT MONITOR 

NSS C ID- NOAA-A '04 INVESTIGATIVE PROGRAM 
OPERATIONAL ENVIRON. MONITORING 

INVESTIGATION DISCIPLINE(S) 
PARTICLES AND FIELDS 

PERSONNEL 
PI - D. WILLIAMS NOAA-ERL 

0 - H.H. SAUER NOAA-ERL 
01 - C.I. SOSTROM APPLIED PHYSICS LAB 

BRIEF DESCRIPTION 
THIS EXPERIMENT IS AN EXTENSION OF THE SOLAR PROTON 

MONITORING EXPERIMENT FLOWN ON THE 1T0* SPACECRAFT SERIES. THE 
EXPERIMENT PACKAGE CONSISTS OF FOUR DETECTOR SYSTEMS AND A DATA 
PROCESSING UNIT. THE LOW-ENERGY PROTON ALPHA TELESCOPE (LEPAT) 

SEPARATELY MEASURES IN FIVE ENERGY RANGES G0TH PROTONS BETWEEN 
153 REV AND 40 REV AND ALPHA PARTICLES BETWEEN 150 KEV/N AND 25 
MEVIN. THERE ARE TWO LEPATS VIEWING IRN THE ANTI-SUN AND 
ANTI-EARTH DIRECTIONS WITH 69-DEG VIEWING CONES. THE PROTON 
OMNIDIRECTIONAL DETECTOR (POD) MEASURES PROTONS ABOVE 1C, 3, 
AND 60 MEV, ELECTRONS ABOVE 140 KEV, AND PROTONS AND ELECTRONS 
(INSEPARABLE) ABOVE 750 KEV. THE HlGH-ENERGY PROTON ALPHA 
TELESCOPE (HEPAT) HAS A 50-DEG VIEWING CONE. VIEW IN THE 
ANTI-EARTH DIRECIION. AND IT MEASURES PROTONS ABOVE 4CO EV AND 
PROTONS AND ALPHA PARTICLES ABOVE 600 AND 1000 MIV/N TE 

TOTAL ENERGY DETECTOR (TED) MEASURE TOTAL ENERGY ABOVE I KEV. 

*********** - *-*********........AAA..
OAR 

SPACECRAFT COMMON NAME- NOAA-B
 

ALTERNATE NAMES-

NSSDC ID- NOAA-B
 

LAUNCH DATE- 08/01/7q WEIGHT- 588.9 IG
 
LAUNCH SITE- VANDENBERG AF, UNITED STATES
 

LAUNCH VEHICLE- ATLAS F
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------ 

SPONSORING COUNTRTIAGENCT 

UNITED STATES NOAA-NESS 

UNITED STATES NASA-OSTA 


PLANNED ORBIT PARAMETERS 
ORBIT TYPE- GEOCENTRIC 

2
ORBIT PERIOD- 101.5 lIN INCLINATION- 9E.7 DEG 
PERIAPSIS- a33. KM ALT APOAPSIS- 833. K ALT 

PERSONNEL 

MG - I.L. GARBACZ 	 NASA HEADQUARTERS 

PM - G.A. BRANCNFLGNEB NASA-OSFC 
PS - A. ARKING 	 NASA-GSFC 

BRIEF 	DESCRIPTION 
NOAA-B IS THE SECOND 1 A SERIES OF THIRD-GENERATION, 

OPERATIONAL METEOROLOGICAL SATELLITES FOR USE IN THE NATIONAL 
OPERATIONAL ENVIRONMENTAL SATELLITE SUBSYSTEM (NOESS) AND TO 
SUPPORT THE GLOBAL ATMOSPHERIC RESEARCH PROGRAM (GARP) DURING 
1978-e4. THE SATELLITE DESIGN PROVIDES AN ECONOMICAL AND 
STABLE SUI-SYNCHRONOUS PLATFORM FOR ADVANCED OPERATIONAL 
INSTRUMENTS TO MEASURE THE EARTH'S ATMOSPHERE, ITS SURFACF AND 
CLOUD COVER, AND THE NEAR-SPACE ENVIRONMENT. PRIMARY SENSORS 
INCLUDE AN ADVANCED VERY HIGH RESOLUTION RADIOMETER (AVNRR) FOR 
ODSERVING DAYTIME AND NIGHTTIME GLOBAL CLOUD COVER AND AN 
OPERATIONAL VERTICAL SOUNDER FOR OTAINING TEMPERATURE AND 
WATER VAPOR PROFILES THROUGH THE EARTH'S ATMOSPHERE. SECONDARY 
EXPERIMENTS CONSISTS OF A SPACE ENVIRONMENT MONITOR (GEM). 
IHICH MEASURES THE PROTON AND ELECTRON FLUX NEAR THE EARTH. AND 
A DATA COLLECTION AND PLATFORM LOCATION SYSTEM (DCS). WHICH 
PROCESSES AND RELAYS TO CENTRAL DATA ACQUISITION STATIONS THE 
VARIOUS PETEOROIOGICAL DATA RECEIVED FROM FREE-FLOATING 
BALLOONS AND OCEAN BUOYS DISTRIBUTED AROUND THE GLOBE. THE 
SATELLITE IS BASED UPON THE OLOCK SD SPACECRAFT BUS DEVELOPED 
FOR THE US AIR FORCE, AND IS CAPABLE OF MAINTAINING AN 

EARTH-POINTING ACCURACY OF BETTER THAN PLUS OR MINUS C.1 DEG 
WITH A MOTION RATE OF LESS THAN 0.035 DEGIS. 

-NOAA-.,NESS STAFF -------------

INVESIGATION NAAE- ADVANCED VERY HIGH RESOLUTION RADIOMETER 
(AVHRR) 

PSSDC ED- NOAA-B -01 INVESTIGATIVE PROGRAM 

OPERATIONAL WEATHER OBSERVATIONS 

INVESTIGATION DISCIPLINE(S)
 
METEOROLOGY 


PERSONNEL 
pi - HESS STAFF NOAA-NESS 

BRIEF DESCRIPTION 
THE NOAA-B ADVANCED VERY HIG RESOLUTION RADIOMETER 

(AVNRR) IS A FOUR-CHANNEL SCANNING RADIOMETER CAPABLE OF 
PROVIDING GLOBAL DAYTIME AND NIGHTTIME SEA SURFACE TEMPERATURE, 
ICE, SNOW. AND CLOUD INFORMATION. THESE DATA ARE OBTAINED ON A 
DAILY BASIS FOR USE IN WEATHER ANALYSIS AND FORECASTING. THE 
DULTISPECTRAL RADIOMETER OPERATES IN THE SCANNING MODE AND 
MEASURES EPITTED AND REFLECTED RADIATION IN THE FOLLOWING 
SPECTRAL INTERVALS -- CHANNEL 1 (VISIULE), 0.55 TO 0.0 
MICROMETER, CHANNEL 2 (NEAR IR), 0.725 MICROMETER TO DETECTOR 
CUT OFF AROUND 1.3 MICROMETERS, CHANNEL 3 (IR WINDOW), 19.5 TO 
11.5 MICROPETERS, AND CHANNEL 4 CIR WINDOW), 3.55 TO 3.93 
NICROETERS. ALL FOUR CHANNELS HAVE A SPATIAL RESOLUTION OF 
1.1 M, AND THE TWO lR OINDOW CHANNELS PAVE A THERMAL 
RESOLUTION OF 0.12 K AT 300 K. THE AVHRR IS CAPABLE OF 
COERATING IN BOTH REAL-TIME OR RECORDED MODES- REAL-TIME OR 

DIRECT READOUT DATA ARE TRANSMITTED TO GROUND STATIONS BOTH AT 
LO. (4 K.) RESOLUTION VIA AUTOMATIC PICTURE TRANSMISSION (APT) 
AtD AT HIGH (1 KAD) RESOLUTION VIA HIGH RESOLUTION PICTURE 
TRANSHISSIN HRPT). DATA RECORDED ON BOARD ARE AVAILABLE FOR 
CENTRAL PROCESSING. THEY INCLUDE GLOBAL AREA COVERAGE (GAC)
DATA, HAVE A RESOLUTION OF KM, AND LOCAL AREA COVERAGE (LAC) 
DATA, WHICH CONTAINS DATA FROM SELECTED PORTIONS OF EACH ORBIT 
WITH A I KH RESOLUTION. IDENTICAL EXPERIMENTS ARE FLOWN ON THE 
OTHER SPACECRAFT IN THE TIROS-I/NOAA SERIES.-

NOAA- B,-------NESS STAFF -------------------------------------


INVESTIGATION NAME- OPERATIONAL VERTICAL SOUNDER 

hSSDC 	 ID- NOAA-B -02 INVESTIGATIVE PROGRAM 

OPERATIONAL WEATHER OBSERVATIONS 

INVESTIGATION DISCEPLINE(S) 


METEOROLOGY 


PERSONNEL
 
PI - NE$$ STAFF NOAA-NES$ 


CHIEF DESCRIPTION 
THE NOAA-B OPERATIONAL SOUNDER CONSISTS OF THREE 

IISTRUENTS DESIGNED TO DETERMINE RADIANCES NEEDED TO CALCULATE 
TEMPERATURE AND HUMIDITY PROFILES OF THE ATMOSPHERE FROM THE 

SURFACE TO THE STRATOSPHERE (APPROXIMATELY I MB). THE FIRST 

INSTRUMENT. THE BASIC SOUNDING UNIT (9SU). HAS 14 CHANNELS AND 


FAKES MEASUREPENTS IN THE FOLLOWING SPECTRAL INTERVALS --

CHANNEL 1 - THE 3.7-MICROMETEP WINDOW REGION, CHANNEL 2 - THE 
4.3-ICROMETER C02 SAND. CHANNEL 3 - TNE 9.7-MICROMETER OZONE 

BAND, 	 CHANEL 4 - THE 11.1-MICROMETER WINDOW REGION, CHAINELS 
THROUGH 11 - IHE 15-IICROMETER CO BAND (13.3, 13.6, 14.0, 
14.3, 14.5, 14.75, AID 15.0), AND CHANNELS 12 THROUGH 14 - THE 
I-MICROETER ROTATIONAL WATER VAPOR BANDS (16.8. 23.15. AND 

29.4). THE SECOND INSTRUMENT. THE STRATOSPHERIC SOUNDING UNIT, 
HAS THREE CHANNELS OPERATING AT 14.97 MICROMETERS USING 
SELECTIVE ABSORPTION BY PASSING THE INCOMING RADIATION THROUGH 

THREE PRESSURE MODULATED CFLLS CONTAINING Co2. THE THIRD 
INSTRUMENT. THE MICROWAVE SOUNDING UNIT, HAS FOUR CHANNELS 
OPERATING IN THE 50 TO 60 0HZ OXYGEN (50.3, 53.7, 55.0, AND 
57.9) TO OBTAIN TEMPERATURE PROFILES WHICH ARE FREE 0F CLOUD 
INTERFERENCE. THE INSTRIMETS ARE CROSS-COURSE SCANNING 
DEVICES UTILIZING A STEP TO PROVIDE A TRAVERSE SCAN WHILE THE 
ORITAL MOTION OF THE SATELLITE PROVIDES SCANNING IN THE 
ORTHOGONAL DIRECTION. SIMILAR EXPERIMENTS ARE FLOWN ON OTHER 
SPACECRAFT IN THE TIROS-N/NOAA SERIES.
 

------- NOAA-8, NESS STAFF............
 

INVESTIGATION NAME- DATA COLLECTION SYSTEM (DES) 

NSSDC It- NOAA-0 -03 INVESTIGATIVE PROGRAM 
OPERATIONAL WEATHER OBSERVATIONS 

INVESTIGATION DISCIPLINE($

)


METEOROLOGY
 

PERSONNEL 
PI - NESS STAFF HOAA-NESS 

BRIEF 	DESCRIPTION
 
THE DATA COLLECTION AND PLATFORM LOCATION SYSTEM (DES) ON 

NOAA-B IS DESIGNED TO MEET THE METEOROLOGICAL DATA NEEDS OF THE 
UNITED STATES AND TO SUPPORT THE GLOBAL ATMOSPHERIC RESEARCH 
PROGRAN (GARP). THE SYSTEM RECEIVES LOW DUTY CYCLE 
TRANSMISSIONS OF METEOROLOGICAL OBSERVATIONS FROM FREE-FLOATING
 
BALLOONS, OCEAN BUOYS, OTHER SATELLITES. AND FIXED GROUND-BASED
 
SENSOR PLATFORMS DISTRIBUTED AROUND THE GLOBE. THESE
 
OBSERVATIONS ARE ORGANIZED ON BOARD THE SPACECRAFT AND
 
RETRANSMITTED WHEN THE SPACECRAFT COMES IN RANGE OF A COMMAND
 
AND DATA ACQUISITION (CQA) STATION. FOR FREE-MOVING BALLOONS.
 
THE DDPPLER FREQUENCY SHIFT OF THE TRANSMITTED SIGNAL IS
 
OBSERVED TO CALCULATE THE LOCATION OF THE BALLOONS. THE bES IS
 
EXPECTED, FOR A MOVING SENSOR PLATFORM, TO HAVE A LOCATION
 
ACCURACY OF 5 TO 8 KM RMS, AND A VELOCITY ACCURACY OF I TO 1.6
 
MS. THIS SYSTEM HAS THE CAPABILITY OF ACQUIRING DATA FROM UP
 
TO 2000 PLATFORMS PER DAY. IDENTICAL EXPERIMENTS ARE FLOWN ON
 
OTHER SPACECRAFT IN THE TIROS-N/NOAA SERIES. 

------- NOAA-BU WILLIAMS-- - - - - - . . . . 

INVESTIGATION NAME- SPACE ENVIRONMENT MONITOR 

NSSDC ID- NOAA-B -04 INVESTIGATIVE PROGRAM
 
OPERATIONAL ENVIRON. MONITORING
 

INVESTIGATION DISCIPLINE(S)
 
PARTICLES AND FIELDS 

PERSONNEL 
Pt - b.J. WILLIAMS NOAA-ERL 
01 - H.H. SAUER NOAA-ERL 
01 - C.O. BOSTROM APPLIED PHYSICS LAB 

BRIEF 	DESCRIPTION 4 

THIS 	 EXPERIMENT IS AN EXTENSION OF THE SOLAR PROTON 
MONITORING EXPERIMENT FLOWN ON THE ITOS SPACECRAFT SERIES. THE
 
EXPERIMENT PACKAGE CONSISTS OF FOUR DETECTOR SYSTEMS AND A DATA 
PROCESSING UNIT- THE LOW-ENERGY PROTON ALPHA TELESCOPE (LEPAT) 
SEPARATELY MEASURES IN FIVE ENERGY RANGES BOTH PROTONS BETWEEN
 
150 KEV AND 40 NEV AND ALPHA PARTICLE$ BETWEEN 150 KEVIN AND 25 
MEVIN. THERE ARE TWO LEPATS VIEWING IN THE ANTI-SUN AND 

ANTI-EARTH DIRECTIONS WITH 6O-DEG VIEWING CONES. THE PROTON 
OMNIDIRECTIONAL DETECTOR (POD) MEASURES PROTONS ABOVE 10. 30, 
AND 60 MEV, ELECTRONS ABOVE 140 KEV, AND PROTONS AND ELECTRONS 
(INSEPARABLE) ABOVE 750 FEV. THE HIGH-ENERGY PROTON ALPHA 
TELESCOPE (HEPAT) HAS A 50-DEG VIEWING CONE. VIE IN THE
 
ANTI-EARTH bIRECTION, AND IT MEASURES PROTONS ABOVE 400 REV AND 
PROTONS AND ALPHA PARTICLES ABOVE 600 AND 1000 NEV/N. FHE
 
TOTAL ENERGY DETECTOR (TED) MEASURES TOTAL ENERGY ABOVE 1 XEV. 

***************************NOAA-********** *** 

SPACECRAFT COMMON NAME- NOAA-C 

ALTERNATE NAMES-


NSSDE 	ID- NOAA-C
 

LAUNCH DATE- OC1'1&O 	 WEIGHT- 588-9 KG 
LAUNCH SITF- VANDENBERG AFB, UNITED STATES 
LAUNCH VEHICLE- ATLAS F
 

SPONSORING COUNTRY/AQENCY 
UNITED STATES NOAA-NESS
 
UNITED STATES NASA-OSTA
 

PLANNED ORBI1 PARAMETERS 
ORBIT TYPE- GEOCENTRIC 

ORBIT PERIOD- 101.5 MIN INCLINATION- 96.7 DEG 
PERIAPSIS- 833. IN ALT APOAPSIS- 833. CM ALT 

ORIGINAL PAGE IS 
1"5 
 OF 	POOR- QUALITY 



PERSONNEL 
MG - M.L. GARBACZ NASA HEADQUARTERS 
I - GA. BRANCHFLOWER NASA-GSFC 
PS - A. ARCING 	 NASA-GSFC 


BRIEF 	DESCRIPTION
 
NOAA-C IS THE THIRD IN A SERIES OF THIRD-GERERATION, 


OPERATIONAL METEOROLOGICAL SATELLITES FOR USE IN TH NATIONAL 
OPERATIONAL ENVIRONMENTAL SATELLITE SUBSYSTEM CNOESS) AND TO 
SUPPORT THE GLOBAL ATMOSPHERIC RESEARCH PROGRAM (CARP) DURING 

1978-84. THE SATELLITE DESIGN PROVIDES AN ECONOMICAL AND 
STABLE SUN-SYNCHRONOUS PLATFOR FOR ADVANCED OPERATIONAL 
INSTRUMENTS TO MEASURE THE EARTH'S ATMOSPHERE, ITS SURFACE AND 
CLOUD COVER, AND THE NEAR-SPACE ENVIRONMENT. PRIMARY SENSORS 
INCLUDE AN ADVANCED VERY HIGH RESOLUTION RADIOMETER (AVNRR) FOR 
OBSERVING DAYTIME AND NIGHTTIME GLOBAL CLOUD COVER AND AN 
OPERATIONAL VERTICAL SOUNDER FOR OBTAINING TEMPERATURE AND 

WATER VAPOR PROFILES THROUGH THE EARTH'S ATMOSPHERE. SECONDARY 

EXPERIMENTS CONSIST OF A SPACE ENVIRONMENT MONITOR (SEP). WHICH 
MEASURES THE PROTON AND ELECTRON FLUX NEAR THE EARTH, AND A 


DATA COLLECTION AND PLATFORM LOCATION SYSTEM (DCS), WHICH 

PROCESSES AND RELAYS TO CENTRAL DATA ACQUISITION STATIONS THE 

VARIOUS METEOROLOGICAL DATA RECEIVED FROM FREE-FLOATING 


BALLOONS AND OCEAN BUOYS DISTRIBUTED AROUND THE GLOBE- THE 

SATELLITE IS BASED UPON THE BLOCK SD SPACECRAFT BUS DEVELOPED 

FOR THE US AIR FORCE, AND IS CAPABLE OF MAINTAINING AN 

EARTH-POINTING ACCURACY OF BETTER THAN PLUS OR MINUS 0.1 DEG 

WITH A MOTION RATE OF LESS THAN 0.035 DEGIS. 


------- NOAA-C, NESS STAFF ------------------------------------

INVESTIGATION NAME- ADVANCED VERY HIGH RESOLUTION RADIOMETER 

AVHRR) 


ISSDC I6- NOAA-C -01 INVESTIGATIVE PROGRAM 

OPERATIONAL WEATHER OBSERVATIONS 


INVESTIGATION DISCIPLInE(S)
 
METEOROLOGY 


PERSONNEL 

pI - NESS STAFF hOAA-NESS 

BRIEF DESCRIPTION 
THE NOAA-C ADVANCED VERY HIGH RESOLUTION RADIOMETER 

(AVHIR) WILL BE A FOUR CHANNEL SCANNING RADIOMETER CAPABLE OF 

PROVIDING GLOBAL DAYTIME AND NIGHTTIME SEA SURFACE TEMPERATURE, 

ICE, SNOW. AND CLOUD INFORMATION. THESE DATA WILL BE OBTAINED
 

ON A DAILY BASIS FOR USE IN NEATHER ANALYSIS AND FORECASTING. 

THE MULTISPECTRAL RADIOMETER WILL OPERATE IN THE ;CANNING MODE 

AND WILL MEASURE EMITTED AND REFLECTED RADIATION IN THE 

FOLLOWING SPECTRAL 'INTERVALS -- CHANNEL 1 (VISIBLE). 0.55 TO 


0.9 MICROMETER, CHANNEL 2 (NEAR IR), 0.725 MICROMETER TO 

DETECTOR CUT OFF AROUND 1.3 MICROMETER. CHANNEL 3 (IR WIHDOW). 
10.5 	 TO 11.5 MICROMETER. AND CHANNEL 4 (IR WINDOW), 3.55 TO 


3.93 MICROMETER. ALL FOUR CHANNELS WILL HAVE A SPATIAL 

RESOLUTION OF 1.1 KA. AND THE TWO IR WINDOW CHANNELS WILL HAVE 


A THERMAL RESOLUTION OF 0.12 BEG K AT 300 BEG K. THE AVHRR 

WILL BE CAPABLE OF OPERATING IN BOTH REAL-TIME OR RECORDED 


MODES. REAL-TIME OR DIRECT READOUT DATA WILL BE TRANSMITTED TO 


GROUND STATIONS BOTH AT LOW (4 CH) RESOLUTION VIA AUTOMATIC 

PICTURE TRANSMISSION (APT) AND AT HIGH (1 KH) RESOLUTION VIA 


HIGH RESOLUTION PICTURE TRANSMISSION (HRPT). DATA RECORDED ON 

BOARD WILL BE AVAILABLE FOR CENTRAL PROCESSING. THEY INCLUDE 


GLOBAL AREA COVERAGE (GAC) DATA, WILL HAVE A RESOLUTION OF 4 

AM, AND LOCAL AREA COVERAGE (LAC) DATA, WHICH WILL CONTAIN DATA 

FROM SELECTED PORTIONS OF EACH OR9IT WITH A I KR RESOLUTION. 

IDENTICAL EXPERIMENTS WILL BE FLOWN ON THE OTHER SPACECRAFT IN 


THE TIROS-NINOAA SERIES. 


------- NOAA-C, NESS STAFF ------------------------


INVESTIGATION NAME- OPERATIONAL VERTICAL SOUNDER
 

NSSDC 10- NOAA-C -92 INVESTIGATIVE PROGRAM 

OPERATIONAL WEATHER OBSERVATIONS
 

INVESTIGATION DISCIPLINE(S)
 
METEOROLOGY 


PERSONNEL 

P1 - NESS STAFF NOAA-NESS
 

BRIEF 	DESCRIPTION 

THE NOAA-C OPERATIONAL SOUNDER WILL CONSIST OF THREE 


INSTRUHENIS DESIGNED TO DETERMINE RADIANCES NEEDED TO CALCULATE
 
TEMPERATURE AND HUMIDITY PROFILES OF THE ATMOSPHERE FROM THE 

SURFACE TO THE STRATOSPHERE (APPROXIMATELY 1 MB). THE FIRST 

INSTRUMENT, THE BASIC SOUNDING UNIT CBSU), WILL HAVE 14 

CHANNELS AND hILL MAKE MEASUREMENTS IN THE FOLLOWING SPECTRAL 


INTERVALS -- CHANNEL 1 - THE 3.7 MICROMETER WINDOW REGION, 
CHANNEL 2 - THE 4.3 RICROMETER CARBON DIOXIDE BAND, CHANNEL 3 -
THE 9.7 MICROMETER OZONE BAND, CHANNEL 4 - THE 11.1 MICROMETER 
WINDOW REGION, CHANNELS 5 THROUGH 11 - THE 15 MICROMETER CARBON 

DIOXIDE BAND (13.3, 13.6, 14.0. 14.3, 14.5, 14.75, AND 15.0), 

AND CHANNELS 12 THROUGH 14 - THE IS TO 30 MICROMETER ROTATIONAL
 
WATER VAPOR BANDS (13.8, 23.15, AND 29.4). THE SECOND 

INSTRUMENT. THE STRATOSPHERIC SOUNDING UNIT, WILL HAVE THREE 


CHANNELS OPERATING AT 14.97 MICROMETER USING SELECTIVE 

ABSORPTION BY PASSING THE INCOMING RADIATION THROUGH THREE 

PRESSURE MODULATED CELLS CONTAINING CARBON DIOXIDE. THE THIRD 


INSTRUMENT, THE MICROWAVE SOUNDING UNIT, WILL HAVE FOUR 

CHANNELS OPERATING IN THE 50 TO 60 GHZ OXYGEN BAND (50.3, 53.7, 


55.0, AND 57.9) TO OBTAIN TEMPERATURE PROFILES WHICH ARE FREE 


OF CLOUD INTERFERENCE. THE INSTRUMENTS WILL RE CROSS-COURSE
 
SCANNING DEVICES UTILIZING A STEP SCAN TO PROVIDE A TRAVERSE
 
SCAN WHILE THE ORBITAL MOTION OF THE SATELLITE PROVIDES
 
SCANNING IN THE ORTHOGONAL DIRECTION. SIMILAR EXPERIMENTS WILL
 
BE FLOWN ON OTHER SPACECRAFT IN THE TIROS-N/OAA SERIES,
 

.--- - NOAA-C, NESS STAFF -------------------------------------


INVESTIGATION NAME- DATA COLLECTION SYSTEM (DCS) 

NSSDC ID- NOAA-C -03 INVESTIGATIVE PROGRAM
 
OPERATIONAL WEATHER OBSERVATIONS
 

INVESTIGATION DISCIPLINECS)
 
METEOROLOGY
 

PERSONNEL
 
PC - NESS STAFF NOAA-NESS
 

BRIEF 	DESCRIPTION
 

THE DATA COLLECTION AND PLATFORM LOCATION SYSTEM (DS) ON 
NOAA-C IS DESIGNED TO MEET THE METEOROLOGICAL DATA NEEDS OF THE 
UNITED STATES AND TO SUPPORT THE GLOBAL ATMOSPHERIC RESEARCH 
PROGRAM (GARP). THE SYSTEM RECEIVES LOW DUTY CYCLE 
TRANSMISSIONS OF METEOROLOGICAL OBSERVATIONS FROM FAEE-FLOAING 
BALLOONS, OCEAN BUOYS, OTHER SATELLITES, AND FIXED GROUND-BASED 
SENSOR PLATFORMS DISTRIBUTED AROUND THE GLOBE. THESE 
OBSERVATIONS ARE ORGANIZED ON BOARD THE SPACECRAFT AND 
RETRANSMITTED %HEN THE SPACECRAFT COMES IN RANGE Of A COMMAND 

AND DATA ACDUIS101O1 (CDA) STATION. FOR FREE-MOVING BALLOONS, 
THE DOPPLER FREQUENCY SHIFT OF THE TRANSMITTED SIGNAL IS 
OBSERVED TO CALCULATE THE LOCATION OF THE BALLOONS. THE DCS IS 
EXPECTED. FOR A MOVING SENSOR PLATFORM. TO HAVE'A LOCATION 
ACCURACY OF 5 TO B KM EHS. AND A VELOCITY ACCURACY OF 1 TO 1.6 
S. THIS SYSTEM HAS THE CAPABILITY OF AEOUIRING DATA FROM UP 

TO 2000 PLATFORMS PER DAY. IDENTICAL EXPERIMENTS ARE FLOWN ON 
OTHER SPACECRAFT IN THE TIROS-N/NOAA SERIES. 

------. hOAA-C, WILLIAMS
 

INVESTIGATION NAME- SPACE ENVIRONMENT MONITOP
 

NSSDC 	ID- NOAA-C -04 INVESTIGATIVE PROGRAM 
OPERATIONAL ENVIRON. MONITORING 

INVESTIGATION DISCIPLINECS)
 
PARTICLES AND FIELDS
 

PERSONNEL
 
P - D.J. WILLIAMS 	 NOAA-ERL
 
01 - H.H. SAUER 	 NOAA-ERL
 
01 - (.O. BOSTROM 	 APPLIED PHYSICS LAB
 

ORLEF 	DESCRIPTION
 
THIS EXPERIMENT IS AN EXTENSION OF THE SOLAR PROTON
 

MONITORING EXPERIMENT FLOWN ON THE ITOS SPACECRAFT SERIES. THE
 
EXPERIMENT PACKAGE CONSISTS OF FOUR DETECTOR SYSTEMS AND A DATA
 
PROCESSING UNIT. THE LOW-ENERGY PROTON ALPHA TELESCOPE fLEPAT)
 
SEPARATELY MEASURES IN FIVE ENERGY RANGES BOTH PROTONS BETWEEN
 
150 KEV AND 60 MET AND ALPHA PARTICLES BETWEEN 150 KEVIN AND 25
 

KEVIN. THERE ARE IWO LEPATS VIEWING IV THE ANTI-SUN AND
 
ANTI-EARTH DIRECTIONS WITH 60-DEG VIEWING CONES. THE PROTON
 

OMNIDIRECTIONAL DETECTOR (POD) MEASURES PROTONS ABOVE IC, 3C.
 
AND 60 MEY. ELECTRONS ABOVE 140 KEY. AND PROTONS AND ELECTRONS
 

(INSEPARABLE) ABOVE 750 KEV THE HIGH-ENERGY PROTON ALPHA
 
TELESCOPE (HEPAT) HAS A SO-DEG VIEWING CONE, VIEW IN THE
 
ANTI-EARTH DIRECTION. AND IT MEASURES PROTONS AGOVE 41C REV AND
 
PROTONS AND ALPHA PARTICLES ABOVE 600 AND ICC MEVIN. THE
 

TOTAL ENERGY DETECTOR (TED) MEASURES TOTAL ENERGY ABOVE 1 FEV.
 

OA**********
 

SPACECRAFT COMMON NAME- NOAA-D
 
ALTERNATE NAMES-


RSSDC 	In- NOAA-D
 

LAUNCH DATE- 08/0111 WEICHT- 5EE.9 KG
 
LAUNCH SITE- VANDENBERG AFB. UNITED STATES
 

LAUNCH VEHICLE- ATLAS F
 

SPONSORING COUNTRY/AGERCY
 

UNITED STATES NOAA-NESS
 
UNITED STATES NASA-OSTA
 

PLANNED ORBIT PARAMETERS
 
ORBIT 	TYPE- GEOCENTRIC
 
ORBIT 	PERIOD- 101.5 MIN INCLINATION- 96.7 DEG
 
PERIAPSIS- 833. KM ALT APOAPSIS- 633. KH ALT
 

PERSONNEL
 
MG - M.L. RARBACZ 	 NASA PEADgUARTERS
 
PH - G.A. BRANCHFLOWER NASA-GSFC
 
PS - A. ARKING 	 NASA-GSFC
 

BRIEF 	DESCRIPTION
 
NOAA-D IS THE FOURTH IN A-SERIES OF THIRD-GENERATION,
 

OPERATIONAL MEIEOROLOGICAL SATELLITES FOR USE IN THE NATIONAL
 

OPERATIONAL ENVIRONMENTAL SATELLITE SUBSYSTEM (NOESS) AND TO
 
SUPPORT THE GLOBAL ATMOSPHERIC RESEARCH PROGRAM (GARP) DURING
 
19?8-84. THE SATELLITE DESIGN PROVIDES AN ECONOMICAL AND
 
STABLE SUN-SYNCHRONOUS PLATFORM FOR ADVANCED OPERATIONAL
 

INSTRUMENTS TO MEASURE TH EARTH'S ATMOSPHERE, ITS SURFACE AID

E 
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CLOUD COVER. AND TIER NEAR-SPACE ENVIRONMENT. PRIMARY SENSORS NSSDC 10- NOAA-D -03 INVESTIGATIVE PROGRAM 
INCLUDE AN ADVANCED VERY HIGH RESOLUTION RADIOMETER (AVHRR' FOR OPERATIONAL WEATHER OBSERVATIONS 
OBSERVING DAYTIME AND NIGHTTIME GLOBAL ELOUD COVER AND AN 
OPERATIONAL VERTICAL SOUNDER FOR OBTAINING TEMPERATURE AND INVESTIGATION DISCIPLINE(S) 
EATER VAPOR PROFILES THROUGH THE EARTH'S ATMOSPHERE. SECONDARY METEOROLOGY 
EXPERIMENTS CONSISTS OF A SPACE ENVIRONMENT MONITOR (SEN). 

WHICH MEASURES THE PROTON AND ELECTRON FLUX NEAR THE EARTH. AND PERSONNEL
 

A DATA COLLECTION AND PLATFORM LOCATION SYSTEM (DCI, WHICH P1 - NESS STAFF NOAA-NESS
 
FROCESSES AND RELAYS TO CENTRAL DATA ACQUISITION STATIONS THE
 
VARIOUS METEOROLOGICAL DATA RECEIVED FROM FREE-FLOATING BRIEF DESCRIPTION
 
BALLOONS AND OCEAN BUOYS DISTRIBUTED AROUND THE GLOBE. THE THE DATA COLLECTION AND PLATFORM LOCATION SYSTEM (DCS) ON
 
SATELLITE IS BASED UPON THE bLOCK SD SPACECRAFT BUS DEVELOPED NOAA-O IS DESIGNED TO MEET THE METEOROLOGICAL DATA NEEDS OF THE
 
FOR THE US AIR FORCE, AND IS CAPABLE Of MAINTAINING AN UNITED STATES AED TO SUPPORT THE GLOBAL ATMOSPHERIC RESEARCH
 
EARTH-POINTIHG ACCURACY OF BETTER THAN PLUS OR MINUS 0.1 DEG PROGRAM (GARP). THE SYSTEM RECEIVES LOW DUTY CYCLE
 
WITH A MOTION RATE OF LESS THAN O.035 DEGS. TRANSMISSIONS OF METEOROLOGICAL OBSERVATIONS FROM FREE-FLOATING
 

BALLOONS. OCEAN BUOTS, OTHER SATELLITES. AND FIXED GROUNE-BASED 
NGAA-D,-NO----hESS STAFFB-------------- SENSOR PLATFORMS DISTRIBUTED AROUND THE GLOBE- THESE 

OBSERVATIONS ARE ORGANIZED ON BOARD THE SPACECRAFT AND 
INVESTIGATION NAME- ADVANCED VERY HIGH RESOLUTION RADIOMETER RETRANSMITTED WHEN THE SPACECRAFT COMES IN RANGE OF A COMMVAND 

(AVHRRT AND DATA ACQUISITION CCDA) STATION. FOR FREE-MOVING BALLOONS. 
THE DOPPLER FREQUENCY SHIFT OF THE TRANSMITTED SIGNAL IS 

NSSDE ID- NOAA-D -01 INVESTIGATIVE PROGRAM OBSERVED TO CALCULATE THE LOCATION OF THE BALLOONS. THE IES IS 
OPERATIONAL WEATHER OBSERVATIONS EXPECTED. FOR A MOVING SENSO4 PLATFORM, TO HAVE A LOCATION 

ACCURACY OF 5 TO 8 KM RNS. AND A VELOCITY ACCURACY OF 1 TO 1-6 
INVESTIGAT1OII DISCIPLINE(S) IS. THIS SYSTEM HAS THE CAPABILITY OF ACQUIRING DATA FROM UP 
METEOROLOGY TO 2000 PLATFORMS PEP DAY. IDENTICAL EXPERIMENTS ARE FLOWN ON 

OTHER SPACECRAFT IN THE TIROS-NINOAA SERIES. 
PERSONNEL 

PI - NESS SIAFF NOAA-NESS ------- NOAA-D. WILLIAMS-

BRIEF DESCRIPTION INVESTIGATION NAME- SPACE ENVIRONMENT MONITOR
 
THE NOAA-D ADVANCED VERY HIGH RESOLUTION RADIOMETER
 

(AVHRR) IS A FOUR-CHANNEL SCANNING RADIOMETER CAPABLE OF NSSDC ID- NOAA-D -04 INVESTIGATIVE PROGRAM
 
PROVIDING GLOBAL DAYTIME AND NIGHTTIME SEA SURFACE TEMPERATURE, OPERATIONAL ENVIRON. MONITORING
 
ICE, SNOW. AND CLOUD INFORMATION. THESE DATA ARE OBTAINED ON A
 
DAILY OASIS FOR USE IN WEATHER ANALYSIS AND FORECASTING. THE INVESTIGATION DISCIPLIUE(S)
 
MULIISPECTRAL RAdIOmETER OPERATES IN THE SCANNING MODE AND PARTICLES AND FIELDS
 
MEASURES EOITTED AND REFLECTED RADIATION IN THE FOLLOWING
 
SPECTRAL INTERVALS -- CHANNEL 1 (VISIBLE). 0.55 TO 0-9 PERSONNEL
 
DICR&METER. CHANNEL 2 (NEAR IR). 0.725 MICROMETER TO DETECTOR PI - D.J. WILLIAMS NOAA-ERL
 
CUT OFF AROUND 1.3 MICROMETERS. CHANNEL 3 (IR WINDOW). 10.5 TO 01 - H.H. SAUER NOAA-ERL
 
11.5 MICROMETERS. AND CHANNEL 4 (IR WIFIDJW), 3.55 TO 3.93 01 - C.0. BOSTROM APPLIED PHYSICS LAS
 
HICRONEIERS. ALL FOUR CHANNELS HAVE A SPATIAL RESOLUTION OF
 
1.1 KM, AND THE TWO IR WINDO4 CHANNELS HAVE A THERMAL BRIEF DESCRIPTION 
RESOLUTION OF 0.12 K AT 3CO K. THE, AVNRR IS CAPABLE OF THIS EXPERIMENT IS AN EXTENSION OF THE SOLAR PROTON 
OPERATING lE B0TH REAL-TIME OR RECORDEO NODES. REAt-TIME OR MONITORING EXPETIMENf FLOWN ON THE ITBS SPACECRAFT SERIES. THE 
DIRECT READOUT DATA ARE TRANSMITTED TO GROUND STATIONS BOTH AT EXPERIMENT PACKAGE CONSISTS OF FOUR DETECTOR SYSTEMS AND A DATA 
LOW (4 IH) RESOLUTION VIA AUTOMATIC PICTURE TRANSMISSION (APT) PROCESSING UNIT. THE LO.-ENERGY PROTON ALPHA TELESCOPE CLEPAT) 
AID AT HIGH d1 KM) RESOLUTION VIA HIGH RESOLUTION PICTURE SEPARATELY MEASURES IN FIVE ENERGY RANGES BOTH PROTONS BETWEEN 
TRAISMISSEON (HEPT), DATA RECORDED ON BOARD ARE AVAILABLE FOR 150 REV AND 40 HEV AND ALPHA PARTICLES ETCAEEH 10 KEVIN AND 25 
CENTRAL PROCESSING. THEY INCLUDE GLOBAL AREA COVERAGE (GAC) HEVN. THERE ARE TVO LEPATS VIEWING IN THE ANTI-SUN AND 
DATA, HAVE A RESOLUTION OF 4 KE. AND LOCAL AREA COVERAGE (LAC5 ANTI-EARTH DIRECTIONS WITH 60-DEG VIEWING CONES. THE PROTON 
DATA, WHICH CONTAINS DATA FROM SELECTED PORIONS OF EACH ORPIT OMNIDIRECTIONAL DETECTOR (POD) MEASURES PROTONS ABOVE 10, 30. 
UITH A 1 KM RESOLUTION. IDENTICAL EXPERIMENTS ARE FLOWN ON THE AND 60 MEV. ELECTRONS ABOVE 140 KEN, AND PROTONS AND ELECTRONS 
OTHER SPACECRAFT IN THE TIROS-NINOAA SERIES. (INSEPARABLE) ABOVE 750 KEV. THE HIGH-ENERGY PROTON ALPHA 

TELESCOPE (HEPAT) HAS A 50-BEG VIEWING CONE. VIEW IN THE 
NOAA-D,-------NESS STAFF -------------- ANTI-EARTH DIRECTION. AND IT MEASURES PROTONS ABOVE 400 HEN AND 

PROTONS AND ALPHA PARTICLES ABOVE 6CC AND ICC'HEWN. THE 
IKVESTIOATIOII NAME- OPERATIONAL VERTICAL SOUNDER TOTAL ENERGY DETECTOR (TED) MEASURES TOTAL ENERGY ABOVE 1 KEV. 

NSSDC ID- NOAA-D -3 INVESTIGATIVE PROGRAM *... **************.. *OA-*** .. *******
 
OPERATIONAL WEATHER OBSERVATIONS
 

INVESTIGATION DISCIPLINE(S) SPACECRAFT COMMON NAME- NOAA-E 
METEOROLOGY ALTERNATE NAMES-

PERSONNEL NSSDC ID- NOAA-E
 
PC - NESS STAFF HOAA-NESS
 

LAUNCH DATE- 02/01/82 WEIGHT- 588,9 KG
 
LRIEF DESCRIPTION LAUNCH SITE- VANDENBERG AFB. UNITED STATES
 

THE NOAA-D uPERATIONAL SOUNCER CONSISTS OF THREE LAUNCH VEHICLE- ATLAS F
 
INSTRUMENTS DESIGNED TO DETERMINE RADIANCES NEEDED TO CALCULATE
 
TEMPERATURE AND HUMIDITY PROFILES OF THE ATMOSPHERE FROM THE SPONSORING COUNTRY/AGENCY
 
SURFACE I THE STRATOSPHERE (APPROXIMATELY I M). THE FIRST UNITED STATES NDAA-NESS
 
INSIRUMENT, THE BASIC SOUNDING UNIT CBSU), HAS 14 CHANNELS AND UNITED STATES NASA-OSTA
 
MAKES MEASUREMENTS IN THE FOLLOWING SPECTRAL INTERVALS --
CHANNEL I - THE 3.7-ICROMETER WINDOW REGION. CHANNEL 2 - THE PLANNED ORBIT PARAMETERS 
4.3-MICHRIEIER (02 BAND, CHANNEL 3 - THE 9.7-MICROMEIER OZONE ORBIT TYPE- GEOCENTRIC 
BAND. CHANNEL -- THE 11.-MICROETER WINDOW REGION, CHANNELS 5 ORBIT PERIOD- 101.5 MIN INCLINATION- 98.7 DEG 
THROUGH II - THE 15-MICROMErER cO2 BAND (13.3. 11.6, 14.0. PERIAPSIS- 833. KN ALT APOAPSIS- 833. KM ALT 
14.3, 14.5, 14.75, AD 15.0), AND CHANNELS 12 THROUGH 14 - THE 
li-MICRORETER ROTATIONAL WATER VAPOR BANDS (18.8. 23.15. AND PERSONNEL 
29.4). THE SECOND INSTRdMENT, THE STRATOSPHERIC SOUNDING UNIT. ME - -L. GARGACZ NASA HEACOUARTE"S 
HAS THREE CHANNELS OPERATING AT 1.97 MICROMETERS USING PH - G.A. BRAN1CMFLOWER NASA-GSFC 
SELECTIVE ABSORPTION BY PASSING THE INCOMING RADIATION THROUGH PS - A. ARKING NASA-GSFC 
THREE PRESSURE, PODULATED CELLS CONTAINING CO2. THE THIRD 
INSROMEINT, THE MICROWAVE SOUNDING UNIT, HAS FOUR CHANNELS BRIEF DESCRIPTION 
OPERITING IN THE S, TO 6C GM OXYGEN CSG.3. 53.7. 55.0 AND NOAA-E IS THE FIFTH IN A SERIES OF THIRD-GENERATION, 

.57.9) TO OBTAIN TEMPERATURE PROFILES WHICH ARE FREE OF CLOUD OPERATIONAL METEOROLOGICAL SATELLITES FOR USE IN THE NATIONAL
 
IIERFERENCE. THE INSTRUMENTS ARE CROSS-COURSE SCANNING OPERATIONAL ENVIRONMENTAL SATELLITE SUBSYSTEM (NOESS) AND TO
 
DEVICES UTILIZIO A STEP TO PROVIDE A TRAVERSE SCAN WHILE THE SUPPORT THE GLOBAL ATMOSPHERIC RESEARCH PROGRAM (GARP) DURING
 
ORBITAL MOTION OF THE SATELLITE PROVIDES SCANNING IN THE 1978-84. THE SATELLITE DESIGN PROVIDES AN ECONOMICAL AND
 
ORTHOGONAL DIRECTION. SIMILAR EXPERIMENTS ARE FLOWN ON OTHER STABLE SUN-SYNCHRONOUS PLATFORM FOR ADVANCED OPERATIONAL
 
SPACECRAFT IN THE TIROS-N/NOAA SERIES. INSTRUMENTS 10 MEASURE THE EARTH'S ATMOSPHERE,.ITS SURFACE AND
 

CLOUD COVER, AND THE NEAR-SPACE ENVIRONMENT. PRIMARY SENSORS
 
------ NESS STAFF --------------- INCLUDE HIGH (AVHRR) FOR
-IOAA-D. .......-------------- AN ADVANCED VERY RESOLUTION RADIOMETER 


OBSERVING DAYTIME AND NIGHTTIME GLOBAL CLOUD COVER AND AN
 

INVESTIGATION NAME- DATA COLLECTION SYSTEM (DS) OPERATIONAL VERTICAL SOUNDER FOR OBTAINING TEMPERATURE AND
 
WATER VAPOR PROFILES THROUGH THE EARTH'S ATMOSPHERE. SECONDARY
 
EXPERIMENTS CONSIST OF A SPACE ENVIRONMENT MONITOR (SEN). UHICH
 
MEASURES THE PROTON AND ELECTRON FLUX NEAR THE EARTH, AND A
 
DATA COLLECTION AND PLATFORM LOCATION SYSTEM (0CS). WHICH
 
PROCESSES AND RELAYS TO CENTRAL DATA ACQUISITION STATIONS THE
 

VARIOUS METEOROLOGICAL DATA RECEIVED FROM FREE-FLOATING
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BALLOONS AND OCEAN BUOYS DISTRIBUTED AROUND THE GLOBE- THE 

SATELLITE I5 BASED UPON THE BLOCK 50 SPACECRAFT BUS DEVELOPED 

FOR THE US AIR FORCE, AND IS CAPABLE OF MAINTAINING AN 


EARTH-POINTING ACCURACY OF BETTER THAN PLUS OR MINUS 0.1 DEG 

WITH A MOTION RATE OF LESS THAN 0.035 DEG/S. 


NOAA-E'------- HESS STAFF --------------

INVESTIGATION NAIMS- ADVANCED VERY HIGH RESOLUTION RADIOMEIER 
CAVHRR) 

NSSDC ID- NOAA-E -01 INVESTIGATIVE PROGRAM 
OPERATIONAL WEATHER OBSERVATIONS 

INVESTIGATION DISCIPLINECS) 

METEOROLOGY 


PERSONNEL 


PI - NESS STAFF HOAA-NESS
 

BRIEF DESCRIPTION 
THE NOAA-E ADVANCED VERY HIGH RESOLUTION RADIOMETER 

(AVHRR) IS A FOUR-CHANNEL SCANNIVG RADIOMETER CAPABLE OF 
PROVIDING GLOBAL DAYTIME AND NIGHTTIME SEA SURFACE TEMPERATURE. 
ICE, SNOW, AND CLOUD INFORMATION. THESE DATA ARE OBTAINED ON A 
DAILY OASIS FOR USE IN WEATHER ANALYSIS AND FORECASTING. THE 
MULTISPECTRAL RADIOMETER OPERATES IN THE SCANNING MODE AND 
MEASURES EMITTED AND REFLECTED RADIATION IN THE FOLLOWING 
SPECTRAL INTERVALS -- CHANNEL 1 (VISIBLE), 0.55 TO 0-9 
MICROMEIER. CHANNEL 2 (NEAR IR), P.7Z5 MICROMETER TO DETECTOR 
CUT OFF AROUND 1.3 MICROMETERS, CHANNEL 3 (IN WINDOW). 10.5 TO 
11.5 MICROMETERS, AND CHANNEL 4 (IR WINDOW), 3.55 TO 3.93 

MICROMETERS. ALL FOUR CHANNELS HAVE A SPATIAL RESOLUTION OF 

1.1 KM. AND THE TWO IR WINDOW CHANNELS HAVE A THERMAL
 
RESOLUTION OF 0.12 K AT 300 X. THE AVHRR IS CAPABLE OF 

OPERATING IN BOTH REAL-TIME OR RECORDED MODES. REAL-TIME OR 

DIRECT READOUT DATA ARE TRANSMITTED TO GROUND STATIONS BOTH AT 

LOW (4 AN) RESOLUTION VIA AUTOMATIC PICTURE TRANSAISSION (APT) 

AND AT HIGH (1 KH) RESOLUTION VIA HIGH RESOLUTION PICTURE 

TRANSMISSION <HPT). DATA RECORDED OR BOARD ARE AVAILABLE FOR 

CENTRAL PROCESSING. THEY INCLUDE GLOBAL AREA COVERAGE (GAC) 

DATA. HAVE A RESOLUTION OF 4 AN, AND LOCAL AREA COVERAGE (LAC) 

DATA, WHICH CONTAINS DATA FROM SELECTED PORTIONS OF EACH ORBIT 

WITH A 1 KM RESOLUTION. IDENTICAL EXPERIMENTS ARE FLOWN ON THE 

OTHER SPACECRAFT IN THE TCDOS-NJNOAA SERIES. 


MOAA-E. NESS STAFF
-N----- ------------------------------------


INVESTIGATION NAME- OPERATIONAL VERTICAL SOUNDER 


NSSDC Ib- NOAA-E -2 INVESTIGATIVE PROGRAM
 

OPERATIONAL WEATHER OBSERVATIONS 


INVESTIGATION DISCIPLINE(S)
 
METEOROLOGY 


PERSONNEL 
P - PESS STAFF NOAA-NESS 

BRIEF 	DESCRIPTION 

THE 	 HOAA-E OPERATIONAL SOUNDER CONSISTS OF THREE 

INSTRUMENTS DESIGNED TO DETERMINE RADIANCES NEEDED TO CALCULATE 

TEMPERATURE AND HUMIDITY PROFILES Of THE ATMOSPHERE FROM THE
 
SURFACE TO THE STRATOSPHERE (APPROXIMATELY 1 M). THE FIRST 

INSTRUMENT. THE BASIC SOUNDING UNIT (BSU), HAS 14 CHANNELS AND 

MAKES MEASUREMENTS IN THE FOLLOWING SPECTRAL INTERVALS --


CHANNEL I - THE 3.?-MIROMETER WINDOW REGION. CHANNEL 2 - THE 
4.-MICROMETER £02 BAND, CHANNEL 3 - THE 9.7-MICROMETER OZONE 
BAND. CHANNEL 4 - THE 11.1-MICROMETER WINDOW REGION. CHANNELS 5 
THROUGH 11 - THE 15-MICROMETER C02 BAND (13.3, 136. 14.0. 
14.3. 14.5, 14.75, AND 15.0), AND CHANNELS 12 THROUGH 14 - THE 
I-IICROMETER ROTATIONAL WATER VAPOR BANDS (C1.zl 23.15. AND 
29.4). THE SECOND INSTRUMENT, THE STRATOSPHERIC SOUNDING UNIT, 
HAS THREE CHANNELS - OPERATING AT 14.97 MICROMETERS USING 
SELECTIVE ABSORPTION By PASSING THE INCOMING RADIATION THROUGH 
THREE PRESSURE MODULATED CELLS CONTAINING C02. THE THIRD 
INSTRUMENT, THE MICROWAVE SOUNDING UNIT. HAS FOUR CHANNELS 
OPERATING III THE S0 TO 60 GE OXYGEN (50.-, 53.7, 55.D, AND 
57.9) TO OBTAIN TEMPERATURE PROFILES WHICH ARE FREE OF CLOUD 
INTERFERENCE. THE INSTRUMENTS ARE CROSS-COURSE SCANNING 

DEVICES UTILIZING A STEP TO PROVIDE A TRAVERSE SCAN WHILE THE 

ORBITAL MOTION OF TEE SATELLITE PROVIDES SCANNING IN THE 

ORTHOGONAL DIRECTION. SIMILAR EXPERIMENTS ARE FLOWN ON OTHER 

SPACECRAFT IN THE TIROS-N/NOAA SERIES. 


NOAA-(. NESS STAFF--------------

INVESTIGATION NANE- DATA COLLECTION SYSTEM (DES) 


RSSDC ID- NOAA-E -33 INVESTIGATIVE PROGRAM 

OPERATIONAL WEATHER OBSERVATIONS 


INVESTIGATION DISCIPLINE(S) 

METEOROLOGY 


PERSONNEL 

P1 - HESS STAFF NOAA-HESS 

BRIEF 	DESCRIPTION
 
THE DATA COLLECTION AND PLATFORM LOCATION SYSTEM CDCS) ON
 

NOAA-E IS DESIGNED TO MEET THE METEOROLOGICAL DATA NEEDS Of THE
 

UNITED STATES AND TO SUPPORT THE GLOBAL ATMOSPHERIC RESEARCH
 
PROGRAM (GARP), THE SYSTEM RECCIVES LOW DUTY CYCLE
 
TRANSMISSIONS OF METEOROLOGICAL OBSERVATIONS FROM FREE-FLOATING 
BALLOONS OCEAN BUOYS. OTHER SATELLITES* AND FIXED GROUND-BASED 
SENSOR PLATFORMS DISTRIBUTED AROUND THE GLOBE. THESE 
OBSERVATIONS ARE ORGANIZED ON BOARD THE SPACECRAFT AND 
RETRANSMITTED RMEN THE SPACECRAFT COMES IN RANGE OF A COMMAND 
AND DATA ACQUISITION (CDA) STATION- FOR FREE-MOVING BALLOONS. 
THE DOPPLER FREQUFNCY SHIFT OF THE TRANSIITJED SIGNAL IS 
OBSERVED TO CALCULATE THE LOCATION OF THE BALLOONS. THE DCS IS 
EXPECTED, FOR A MOVING SENSOR PLATFORM, TO HAVE A LOCATION 
ACCURACY OF 5 TO 8 KM RMS. AND A VELOCITY ACCURACY OF I TO 1.6
 
MS. THIS SYSTEM HAS THE CAPAPILITY OF ACQUIRING DATA FROM UP
 
TO 2000 PLATFORMS PER DAy. IDENTICAL EXPERIMENTS ARC FLOWN ON
 
OTHER SPACECRAFT IN THE TIROS-N/NOAA SERIES.
 

, 


...... NOAA-E. WILLIAMS ---------------------------------------


INVESTIGATION NAME- SPACE ENVIRONMENT MONITOR
 

NSSOC Ib- NOAA-E -04 INVESTIGATIVE PROGRAM
 
OPERATIONAL ENVIRON. MONITORING
 

INVESTIGATION DISCIPLINE(S)
 
PARTICLES AND FIELDS
 

PERSONNEL
 
PI - p.J. wILLIAMS NOAA-ERL 
01 - H.H. SAUER NOAA-ERL 
01 - C.O. BOSTROM APPLIED PHYSICS LAB 

BRIEF DESCRIPTION
 
THIS EXPERIMENT IS AN EXTENSION OF THE SOLAR PROTON
 

MONITORING EXPERIMENT FLOWN ON THE IT0S SPACECRAFT SERIES. TE
 
EXPERIMENT PACKAGE CONSISTS OF FOUR DETECTOR SYSTEMS AND A DATA
 
PROCESSING UNIT. THE LOW-ENERGY PROTON ALPHA TELESCOPE (LEPAT)
 
SEPARATELY MEASURES IN FIVE ENERGY RANGES BOTH PROTONS BETWEEN
 
150 KEV AND 40 NEV AND ALPHA PARTICLES BETWEEN 150 KEV/N AND 25
 
KEVIN. THERE ARE TWO LEPATS VIEWING IN THE ANTI-SUN AND
 
ANTI-EARTH DIRECTIONS WITH 60-DEG VIEWING CONES. THE PROTON
 
ONIbIRECYTIONAL DETECTOR (POD) MEASURES PROTONS ABOVE IC, 30.
 
AND 60 MEV, ELECTRONS ABOVE 140 KEV, AND PROTONS AND ELECTRONS
 
(INSEPARABLE) ABOVE 750 KEV. THE HIGH-ENERGY PROTON ALPHA
 
TELESCOPE (HEPAT) HAS A 50-DEG VIEWING CONE. VIEW IN THE
 

ANTI-EARTH DIRECTION. AND IT MEASURES PROTONS ABOVE CDC REV AhD
 
PROTONS AND ALPHA PARTICLES ABOVE 60S AND 100 MEV/H. THE
 
TOTAL ENERGY DETECTOR (TED) MEASURES TOTAL ENERGY ABOVE I KEV.
 

*....*********N 	 OAA-********. ***** 

SPACECRAFT COMMON NAME- NOAA-F
 
ALTERNATE NAMES-


NSSDC 	ID- NOAA-F 

LAUNCH DATE- 05/Ol83 	 WEIGHT- Sb8_9 KG
 
LAUNCH SITE- VANDENBERG AF. UNITED STATES 
LAUNCH VEHICLE- ATLAS A
 

SPONSORING COUNTRYIAGENCY
 
UNITED STATES NOAA-NESS
 
UNITED STATES NASA-OSTA
 

PLANNED ORBIT PARAMETERS
 
ORBIT TYPE- GEOCENTRIC
 
ORBIT PERIOD- 101.5 MIN INCLIPATION- 95.7 DEG
 
PERIAPSIS- 833. AM ALT APOAPSIS- t33. KM ALT
 

PERSONNEL
 
MG - M.L. GARBACZ NASA HEADQUARTERS
 
Ph - 0.A. BRANCHFLOWER NASA-GSFC
 
PS - A. ARKING NASA-GSFC
 

BRIEF DESCRIPTION 
NOAA-F IS THE SIXTH IN A SERIES OF THIRD-GEHERATION. 

OPERATIONAL METEOROLOGICAL SATELLITES FOR USE IN THE NATIONAL 
OPERATIONAL ENVIRONMENTAL SATELLITE SUBSYSTEM (NOESS) AND TO 
SUPPORT THE GLOBAL ATMOSPHERIC RESEARCH PROGRAM (GAR) DURING 
1978-84. THE SATELLITE DESIGN PROVIDES AN ECONOMICAL AND 
STABLE SUN-SYRCHRONOUS PLATFORM FOR ADVANCED OPERATIONAL 
INSTRUMENTS TO MEASURE THE EARTH'S ATMOSPHERE. ITS SURFACE AND 

CLOUD COVER, AND THE NEAR-SPACE ENVIRONMENT. PRIMARY SENSORS 
INCLUDE AN'ADVARCED VERY HIGH RESOLUTION RADIOMETER (AVHRR) FOR 
OBSERVING DAYTIME AND NIGHTTIME GLOBAL CLOUD COVER AND AN 
OPERATIONAL VERTICAL SOUNDER FOR OBTAINING TEMPERATURE AND 
WATER VAPOR PROFILES THROUGH THE EARTH'S ATMOSPHERE. SECONDARY 
EXPERIMENTS CONSIST OF A SPACE ENVIRONMENT MONITOR (SEn), HICH 
MEASURES THE PROTON AND ELECTRON FLUX NFAR THE EARTH, AND A 
DATA COLLECTIOh AND PILATFORN LOCATION SYSTEM (DCSI, WHICH 
PROCESSES AND RELAYS TO CENTRAL DATA ACQUISITION STATIONS THE 
VARIOUS METEOROLOGICAL DATA RECEIVED FROM FREE-FLOATING 
BALLOONS AND OCEAN BUOYS DISTRIBUTED AROUND THE GLOBE. THE 
SATELLITE IS BASED UPON THE BLOCK 5D SPACECRAFT BUS DEVELOPED 
FOR THE US AIR FORCE, AND IS CAPABLE OF MAINTAINING AN 
EARTH-POINTING ACCURACY OF BETTER THAN PLUS OR MINUS .l DEG 
WITH A MOTION RATE OF LESS THAN 0.035 DEGIS. 
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EXPECTED, FOR A MQVING SENSOR PLATFORM, TO HAVE A LOCATION 

INVESIIGATION NAME- ADVANCED VERY HIGH RESOLUTION RADIOMETER ACCURACY OF 5, TO 8 KM RAS, AND A VELOCITY ACCURACY OF 1 TO 1.6 

(AVHRR) MS. THIS SYSTEM HAS THE CAPABILITY OF ACQUIRING DATA FROM UP 
TO 2000 PLATFORMS PER DAY. IDENTICAL EXPERIMENTS ARE FLOWN ON 

NSSDC I0- NOAA-F -91 INVESTIGATIVE PROGRAM OTHER SPACECRAFT IN THE TIROS-NINOAA SERIES. 
OPERATIONAL WEATHER OBSERVATIONS 

SAA-F, WILLIAMS---------------------
ENVESTIGATION DISCIPLINE(S) 
METEOROLOGY INVESTIGATION NAME- SPACE ENVIRONMEIJT MONITOR 

PERSONNEL NSSDC ED- NOAA-F -04 INVESTIGATIVE PROGRAM 

pI - NESS STAFF DOAA=NESS OPERATIONAL ENVIRON. MONITORING 

LRIEF DESCRIPTION INVESTIGATION DISCIPLINE(S)
 
PARTICLES AND FIELDS 

(AVHRR) ES A FOUR-CHATNEL SCANNING RADIOMETER CAPABLE OF 
PROVIDING GLOBAL DAYTIME AND NIGHTTIME SEA SURFACE TEMPERATURE, PERSONNEL 

THE NOAA-F ADVANCED VERY HIGH RESOLUTION RADIOMETER 

ICE, SNOW, AND CLOUD INFORPATION. THESE DATA ARE OBTAINED ON A PI - D.J. WILLIAMS ROAA-ERL 

DAILY BASIS FOR USE IN WEATHER ANALYSIS AND FORECASTING. THE 01 - H.H. SAUER - OAA-ERL 

APPLIED PHYSICS LAB
 

MEASURES EMITTED AND REFLECTED RADIATION IN THE FOLLOWING 
SPECTRAL INTERVALS -- CHANNEL 1 (VISIBLE), 0.55 TO 0.9 BRIEF DESCRIPTION 

MICROMETER, CHANNEL 2 (FEAR IA), .725 MICROMETER TO DETECTOR THIS EXPERIMENT 

MULTISPECTRAL RADIOMETER OPERATES IN THE SCANNING MODE AND 01 - C.O. DOSTROM 

IS AN EXTENSION OF THE SOLAR PROTON 

CUT OFF AROUND 1.3 MICROMETERS, CHANNEL 3 (IR.WINDOW). 10.5 TO MONITORING EXPERIMENT FLOWN ON THE ITOS SPACECRAFT SERIES. THE 

11.5 MICROMETERS, AND CHANNEL 4 (ZR WINDOW). 5.55 TO 3.93 EXPERIMENT PACKAGE CONSISTS OF FOUR DETECTOR SYSTEMS AND A DATA 

MICROMETERS. ALL FOUR CHANNELS HAVE A SPATIAL RESOLUTION OF PROCESSING UNIT. THE LOFF-ENERGY PROTON ALPHA TELESCOPE (LEPAT) 

1.1 KM. AND THE TWO IN WINDOW CHANNELS HAVE A THERMAL SEPARATELY MEASURES IN FIVE ENERGY RANGES BOTH PROTONS BETWEEN 

RESOLUTION OF 0.12 K AT 300 K. THE AVJIRI IS CAPABLE OF 1S0 REV AND 40 HEV AND ALPHA PARTICLES BETWEEN 150 KEVIN AND 25 

OPERATING IN BOTH REAL-TIME OR RECORDED MODES. REAL-TIME OR MEV/N. THERE ARE TWO LEPATS VIEWING IN THE ANTI-SUN AND 

DIRECT READOUT DATA ARE TRANSMITTED TO GROUND STATIONS BOTH AT ANTI-EARTH DIRECTIONS WITH 60-DEG VIEWING CONES. THE PROTON 

LOG ( KM) RESOLUTION VIA AUTOMATIC PIECTURE TRANSMISSION (APT) OHNIDIRECTIONAL DETECTOR (POD) MEASURES PROTONS ABOVE 10, 3G0, 

AND AT NIGH (1 XK) RESOLUTION VIA HIGH RESOLUTION PICTURE AND 60 MEV. ELECTRONS ABOVE 140 NIE, AND PROTONS AND ELECTRONS 

TRANSMISSION (HRPT). DATA RECORDED ON BOARD ARE AVAILABLE FOR (INSEPARABLE) ABOVE 756 REV. THE HIGH-ENERGY PROTON ALPHA 

CENTRAL PROCESSING. THEY INCLUDE GLOBAL AREA COVERAGE (GAC) TELESCOPE (HEPAT) HAS A 50-PEG VIEWING CONE, VIEW IN THE 

DATA. HAVE A RESOLUTION Of 4 KM. AND LOCAL AREA COVERAGE (LAC) ANTI-EARTH DIRECTION. AND IT MEASURES PROTONS ABOVE 400 MEV AND 

DATA. WHICH CONTAINS DATA FROM SELECTED PORTIONS OF EACH ORBIT PROTONS AND ALPHA PARTICLES ABOVE 600 AND 1000 KEVIN. THE 

WITH A 1 AM RESOLUTION. IDENTICAL EXPERIMENTS ARE FLOWN ON THE TOTAL ENERGY DETECTOR (TED) MEASURES TOTAL ENERGY ABOVE 1 KEV. 

OTHER SPACECRAFT IN THE IIROS-NMOAA SERRES. 

------- STAFF
NOAA-F. NESS 


SPACECRAFT COMMON NAME- OAA-G 
ALTERNATE NAMES-

NSSC ID- HOAA-F -. 2 INVESTIGATIVE PROGRAM 
OPERATIONAL WEATHER OBSERVATIONS NSSOC 1O- NOAA-G 

INVESTIGATION NAME- OPERATIONAL VERTICAL SOUNDER 


INVESTIGATION DISCIPLINE(S) LAUNCH DATE- 02100J84 WEIGHT- 588.9 KG 
METEOROLOGY LAUNCH SITE- VANDENBERG AFS. UNITED STATES 

'LAUNCH VEHICLE- ATLAS F
 

PERSONNEL 

P1 - NESS STAFF NOAA-NESS SPONSORING COUNTRYIAGENCY 
UNITED STATES NOAA-NESS 

BRIEF DESCRIPTION UNITED STATES NASA-OSTA
 
THE NQAA-F OPERATIONAL SOUNDER CONSISTS OF THREE 

INSTRUMENTS DESIGNED TO DETERMINE RADIANCES NEEDED TO CALCULATE PLANNED ORBIT PARAMETERS 

TEMPERATURE AND HUMIDITY PROFILES OF THE ATMOSPHERE FROM THE ORBIT TYPE- GEOCENTRIC 

SURFACE TO THE STRATOSPHERE (APPROXIMATELY 1 MB). THE FIRST ORBIT PERIOD- 101.5 MIN INCLINATION- 98.7 DEG 

INSTRUMENT. THE BASIC SOUNDING UNIT (BSU)* HAS 14 CHANNELS AND PERIAPSIS- B33. KM ALT APOAPSIS- 833. KM ALT 

MAKES MEASUREMENTS IN THE FOLLOWING SPECTRAL INTERVALS --


CHRNNEL I - THE 3-7-MICROMETER WINDOW REGION. CHANNEL 2 - THE PERSONNEL
 

4.3-MICROMETER C021 BAND, CHANNEL 3 - THE 9.7-MICROMEICR OZONE MG - ML. GARBACZ NASA HEADQUARTERS
 

BAND, CHANNEL 4 - THE 11.1-MICROMETER WINDOW REGION. CHANNELS 5 PM - GA. BRANCHFLOWER NASA-GSFC
 

THROUGH 11 - THE 15-MICROMETER C02 BAND (13.3. 13.6, 14.0, PS - A. ARKING NASA-GSFC
 

14.3, 14.5, 14.75, AND 15.0), AND CHANNELS 12 THROUGH 14 - THE 

18-MICROMETER ROTATIONAL WATER VAPOR BANDS (1&.8, 23-15. AND BRIEF DESCRIPTION 

29.4). THE SECOND INSTRUMENT, THE STRATOSPHERIC SOUNDING UNIT, NOAA-G WILL BE THE SEVENTH IN A OFSERIES 

HAS THREE CHANNELS OPERATING AT 14-97 MICROMETERS USING THIRD-GENERATIOR. OPERATIONAL METEOROLOGICAL SATELLITES FOR USE 

SELECTIVE ABSORPTION BY PASSING THE INCOMING RADIATION THROUGH IN THE NATIONAL OPERATIONAL ENVIRONMENTAL SATELLITE SUBSYSTEM 
THREE PRESSURE MODULATED CELLS CONTAINING C02. THE THIRD (NOESS) AND TO SUPPORT THE GLOBAL ATMOSPHERIC RESEARCH PROGRAM 

HAS FOUR CHANNELS (GARP) DURING 197-84. THE SATELLITE DESIGN WILL PROVIDE AN 

OPERATING IN THE '50 To 6C GHZ OXYGEN (50., 53.7, 55.0, AND ECONOMICAL AND STABLE SUN-SYNCHRONOUS PLATFORM FOR ADVANCED 

57.9) TO OBTAIN TEMPERATURE PROFILES WHICH ARE FREE Of CLOUD OPERATIONAL INSTRUMENTS TO MEASURE THE EARTHS ATMOSPHERE. ITS 

INTERFERENCE. THE INSTRUMENTS ARE CROSS-COURSE SCANNING 

INSTRURFNT, THE MICROWAVE SOUNDING UNIT, 

SURFACE ANP CLOUD COVER. AND THE NEAR-SPACE ENVIRONMENT. 

A PRIMARY AN RESOLUTIONDEVICES UTILIZING A STEP TO PROVIDE TRAVERSE SCAN WHILE THE SENSORS WILL INCLUDE ADVANCED VERY HIGH 

ORBITAL MOTION OF THE SATELLITE PROVIDES SCANNING IN THE RADIOMETER CAVHRR) FOR OBSERVING DAYTIME AND NIGHTTIME GLOBAL 

CRTHOGONAL DIRECTION. SIMILAR EXPERIMENTS ARE FLOWN ON OTHER CLOUD COVER AND AN OPERATIONAL VERTICAL SOUNDER FOR OBTAINING 

SPACECRAFT IN THE TIROS-NfDOAA SERIES. TEMPERATURE AND WATER VAPOR PROFILES THROUGH THE EARTH'S 
ATMOSPHERE. SECONDARY EXPERIMENTS WILL CONSISTS OF A SPACE 

------- -------------- ENVIRONMENT MONITOR (SEM). WHICH WILL MEASURE THE PROTON ANDOAA-F. NESS STAFF 
ELECTRON FLUX NEAR THE EARTH, AND A DATA COLLECTION AND 

INVESTIGATION NAME- DATA COLLECTION SYSTEM (DCS) PLATFORM LOCATION SYSTEM (DES), WHICH WILL PROCESS AND RELAY TO 
CENTRAL DATA ACQUISITION STATIONS, VARIOUS METEOROLOGICAL DATA 

NS$DC ID- HOAA-F 3 INVESTIGATIVE PROGRAM RECEIVED FROM FREE-FLOATING BALLOONS AND OCEAN BUOYS 
OPERATIONAL WEATHER OBSERVATIONS DISTRIBUTED AROUND THE GLOBE- THE SATELLITE WILL BE BASED UPON 

THE BLOCK Sb SPACECRAFT BUS DEVELOPED FOR THE US AIR FORCE, AND 
INVESTIGATION DISCIPLINE(S) WILL BE CAPABLE OF MAINTAINING AN EARTH-POINTING ACCURACY OF 

METEOROLOGY BETTER THAN PLUS OR MINUS 0.1 DEG WITH A MOTION RATE OF LESS 
THAN 0.035 DEGISEC. 

FERSONNEL
 

Pi - NESS STAFF NOAA-uiESS ------- NOAA-G, NESS STAFF ------------------------------------


VERY HIGH 


THE DATA COLLECTION AND PLATFORM LOCATION SYSTEM (DCS) ON (AVHRR)
 

NOAA-F IS DESIGNED TO MEET THE METEOROLOGICAL DATA NEEDS OF THE
 

UNITED STATES AND TO SUPPORT THE GLOBAL ATMOSPHERIC RESEARCH NSSDC ID- NOAA-G -01 INVESTIGATIVE PROGRAM
 

PROGRAM CARP). THE SYSTEM 


'RIEF DESCRIPTION INVESTIGATION NAME- ADVANCED RESOLUTION RADIOMETER
 

RECEIVES LOW DUTY CYCLE OPERATIONAL WEATHER OBSERVATIONS 

TRANSMISSIONS OF METEOROLOGICAL OBSERVATIONS FROM FREE-FLOATING 

BALLOONS. OCEAN BUOYS, OTHER SATELLITES. AND FIXED GROUND-BASED INVESTIGATION DISCIPLINERS)
 

SENSOR PLATFORMS DISTRIBUTED AROUND THE GLOBE. THESE METEOROLOGY
 

OBSERVATIONS ARE ORGANIZED ON BOARD THE SPACECRAFT AND
 

RETRANSMITTED WHEN THE SPACECRAFT COMES IN RANGE OF A COMMAND
 

AND DATA ACQUISITION (CDA) STATION. FOR FREE-MOVING BALLOONS,
 
THE DOPPLER FREQUFNCY SHIFT OF THE TRANSMITTED SIGNAL IS
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------- 

PERSONNEL 
pI - NESS STAFF NOAA-EESS" 

BRIEF DESCRIPTION 
THE NOAA-G ADVANCED VERY HIGH RESOLUTION RADIOMETER 

(AVERR) WILL BE A FOUR CHANNEL SCANNING RADIOMETER CAPABLE OF 


PROVIDING GLOBAL DAYTIME AND NIGHTTIME SEA SURFACE TEMPERATURE,
 

ICE. SNOW. AND CLOUD INFORMATION. THESE DATA WIIL BE OBTAINED 

ON A DAILY BASIS FOR USE IN WEATHER ANALYSIS AND FORECASTING. 

THE MULTISPECTRAL RADIOMETER WILL OPERATE IN THE SCANNING MODE 
AND WILL MEASURE EMITTED AND REFLECTED RADIATION, IN THE 

FOLLOWING SPECTRAL INTERVALS -- CHANNEL 1 (VISIBLE), O.S5 TO 
(.9 MICROMETER. CHANNEL 2 (NEAR IR). 1.725 MICROMETER TO 

DETECTOR CUT OFF AROUND 1-3 MICROMETER. CHANNEL 3 (IR WINDOM), 

10.5 TO 11.5 MICROMETER, AND CHANNEL 4 (IN WINDOW). 3.55 TO 

3.93 MICROMETER. ALL FOUR CHANNELS WILL HAVE A SPATIAL 

RESOLUTION Of 1.1 H, AND THE TWO ER WINDOM CHANNELS WILL HAVE 
A THERMAL RESOLUTION OF 0.12 bEG K AT 30a bEG K. THE AVHRR 

WILL RE CAPABLE OF OPERATING IN BOTH REAL-TIME OR RECORDED 

MODES. REAL-TIME OR DIRECT READOUT DATA WILL BE TRANSMITTED TO 

GROUND STATIONS 60TH AT LOW (4 KM) RESOLUTION VIA AUTOMATIC 
PICTURE TRANSMISSION (APT) AND AT HIGH (1 CH) RESOLUTION VIA 


HIGH RESOLUTION PICTURE TRANSMISSION UHRPT). DATA RECORDED ON 


BOARD WILL BE AVAILABLE FOR CENTRAL PROCESSING. THEY INCLUDE 


GLOBAL AREA COVERAGE (GAC) DATA. WILL HAVE A RESOLUTION OF 4 


KM. AND LOCAL AREA COVERAGE (LAC) DATA. WHICH WILL CONTAIN DATA 

FROM SELECTED PORTIONS OF EACH ORBIT WITH A 1 KM RESOLUTION. 


IDENTICAL EXPERIMENTS WILL BE FLOWN ON THE OTHER SPACECRAFT IN 

THE TIROS-NtNOAA SERIES. 


NOAA-G, NESS STAFF --------------


INVESTIGATION NAME- OPERATIONAL VERTICAL SOUNDER
 

NSSDC ID- NOAA-G -02 INVESTIGATIVE PROGRAM
 
OPERATIONAL WEATHER 	 OBSERVATIONS 

INVESTIGATION DISCIPLINE(S) 

METEOROLOGY 


PERSONNEL 

PI - NESS STAFF NOAA-NESS 

RcREF 	DESCRIPTION 
TNE NOAA-G OPERATIONAL SOUNDER WILL CONSIST OF THREE 

INSTRUMENTS DESIGNED TO DETERMINE RADIANCES NEEDED TO CALCULATE 
TEMPERATURE AND HUMIDITY PROFILES OF THE ATMOSPHERE FROM THE 
SURFACE TO THE STRATOSPHERE (APPROXIMATELY I ME). THE FIRST 

INSTRUMENT. THE BASIC SOUNDING UNIT (ESU). WILL HAVE 14 
CHANNELS AND WILL MAKE MEASUREMENTS IN THE FOLLOWING SPECTRAL 

INTERVALS -- CHANNEL 1 - THE 3.7 MICROMETER WINDOW REGION. 
CHANNEL 2 - THE 4.S MICROMETER CARBON DIOXIDE BAND, CHANNEL 3 -
THE 9.7 MICROMETER OZONE BAND. CHANNEL 4 - THE 11.1 MICROMETER 
WINDOW REGION, CHANNELS 5 THROUGH 11-- THE 15 MICROMETER CARBON 

DIOXIDE BAND (13.3, 13.6, 14.0, 14.3, 14t5, 14-75. AND 15-0). 
AND CHANNELS 12 THROUGH 14 - THE 18 TO 30 MICROMETER ROTATIONAL 

WATER VAPOR BANDS (18.S, 23.15, AND 29.4). THE SECOND 

INSTRUMENT. THE STRATOSPHERIC SOUNDING UNIT, WILL NAVE THREE 
CHANNELS OPERATING AT 14.97 MICROMETER USING SELECTIVE 
ABSORPTION BY PASSING THE INCOMING RADIATION THROUGH THREE 
PRESSURE PODULATED CELLS CONTAINING CARBON DIOXIDE. THE THIRD 

INSTRUMENT. THE MICROWAVE SOUNDING UNIT. WILL HAVE FOUR 
CHANNELS OPERATING IN THE 50 TO 60 GHZ OXYGEN BAND (50.3, 53.7, 

55.3, AND 57.9) TO OBTAIN TEMPERATURE PROFILES WHICH ARE FREE 
OF CLOUD INTERFERENCE. THE INSTRUMENTS WILL BE CROSS-COURSE 
SCANNING DEVICES UTILIZING A STEP SCAN TO PROVIDE A TRAVERSE 
SCAN WHILE THE ORBITAL MOTION OF THE SATELLITE PROVIDES 

SCANNING IN THE ORTHOGONAL DIRECTION. SIMILAR EXPERIMENTS WILL 

BE FLOWN ON OTHER SPACECRAFT IN THE TIROS-N/NDAA SERIES. 

NOAA-C.------- NESS STAFF ------------------------------------


INVESTIGATION NAME- DATA COLLECTION SYSTEM (DCS)
 

NSSDC ID- NOAA-G -33 


PERSONNEL 
P1 - NESS STAFF 

BRIEF DESCRIPTION 


THE DATA COLLECTION AND 
HOAA-G WILL BE DESIGNED TO 

OF THE UNITED STATES AND 
RESEARCH PROGRAM (GARP). 
CYCLE TRANSMISSIONS OF 

INVESTIGATIVE PROGRAM 

OPERATIONAL WEATHER OBSERVATIONS
 

INVESTIGATION DISCIPLINE(S) 
METEOROLOGY 

NAH-NESS 


PLATFORM LOCATION SYSTEM (DCS) ON 
MEET THE METEOROLOGICAL DATA NEEDS 
TO SUPPORT THE GLOBAL ATMOSPHERIC 


THE SYSTEM WILL RECEIVE LOV-DUTY 

METEOROLOGICAL OBSERVATIONS FROM 


FREE-FLOATING BALLOONS. OCEAN UUOYS, OTHER SATELLITES, AND 


FIXED GROUND-BASED SENSOR PLATFORMS DISTRIBUTED AROUND THE 

GLOBE- THESE OBSERVATIONS WILL BE ORGANIZED ON BOARD THE 

SPACECRAFT AND RETRANSMITTED WHEN THE SPACECRAFT COMES IN RANGE 


OF A COMMAND AND DATA ACQUISITION (CDA) STATION. *FOR 

FREE-MOVING BALLOONS. THE DOPPLER FREQUENCY SHIFT OF THE 

TRANSMITTED SIGNAL WILL BE OBSERVED TO CALCULATE THE LOCATION 

OF THE BALLOONS. THE DCS IS EXPECTED, FOR A MOVING SENSOR 

PLATFORM, TO HAVE A LOCATION ACCURACY OF 5 TO FARM RHS, AND A 


VELOCITY ACCURACY OF I TO 1.6 MSEC. THIS SYSTEM ,ILL HAVE THE 

CAPABILITY OF ACQUIRING DATA FROM UP TO 2000 PLATFORMS PER DAY. 

IDENTICAL EXPERIMENTS WILL BE FLOWN ON OTHER SPACECRAFT IN THE 


TIROS-NINOAA SERIES. 


------- NOAA-.G, WILLIAMS 

INVESTIGATION NAME- SPACE ENVIRONMENT MONITOR 

NSSDC ID- NOAA-G -04 


PERSONNEL 
PI - D.J WILLIAMS 
01 - HH SAUER 
01 - C.O. BOTROM 

BRIEF DESCRIPTION
 
THIS EXPERIMENT IS 


INVESTIGATIVE PROGRAM
 
OPERATIONAL ENVIRON. MONITORING
 

INVESTIGATION DISCIPLINE(S)
 
MAGNETOSPHERIC PHYSICS
 

PARTICLES AND FIELDS
 

NOAA-ERL
 
NOAA-ERL
 
APPLIED PHYSICS LAB
 

AN EXTENSION OF THE SOLAR PROTON
 

MONITORING EXPERIMENT FLOWN ON THE ITOS SPACECRAFT SERIES- THE
 

FXPERIMENT PACKAGE CONSISTS OF FOUR DETECTOR SYSTEMS AND A DATA
 

* 	 PROCESSING UNIT. THE LOW-EERGY PROTON ALPHA TELESCOPE (LEPAT) 
SEPARATELY MEASURES IN FIVE ENERGY RANGES BOT PROTONS BETWEEN 

150 KEV AND 40 KEY AND ALPHA PARTICLES BETWEEN 150 KEVIN AND 25 
NEVIN. THERE ARE TWO LEPATS VIEWING IN THE ANTI-SUN AND
 

ANTI-EARTH DIRECTIONS WITH 60-DEG VIEWING CONES. TNE PROTON
 

OMNIDIRECTIONAL DETECTOR (POD),MEASURES PROTONS ABOVE 10. 30.
 
AND 60 MEY, ELECTRONS ABOVE 14C KIV AND PROTONS AND ELECTRONS 

(INSEPARABLE) ABOVF 750 REV. THE HIGH-ENERGY PROTON ALPHA 
TELESCOPE (HEPAT) HAS A 50-DEG VIEWING CORE. VIEW IN THE 
ANTI-EARTH DIRECTION. AND IT MEASURES PROTONS ABOVE 4CO MEV AND 
P----------------------PROTONS AND ALPHA PARTICLES ABOVE 600 AND 10T KEVI N. THE 
TOTAL ENERGY DETECTOR (TED) MEASURES TOTAL ENERGY ABOVE I IEV. 

SPACECRAFT COMMON NAME- SAGE 

ALTERNATE NAMES- AEM-B, STRAT AERO AND GAS EP 
APPL 	EXPL MISSION 2, SAGA
 

ASSOC 10- AEM-B 
LAUNCH DATE- C1125/79 
 WEIGHT- 122. KG
 

LAUNCH SITE- WALLOPS FLIGHT CENTER. UNITED STATES
 
LAUNCH VEHICLE- SCOUT-F
 

SPONSORING COUNTRY AGENCY 
UNITED STATES NASA-OSTA 

PLANNED ORBIT PARAMETERS
 

ORBIT TYPF- GEOCENTRIC
 
ORBIT PERIOD- 96.6 MIN INCLINATION- 50. DEG
 
PERIAPSIS- 600. KM ALT APDAPSIS" 600. AM ALT
 

PERSONNEL
 
AG - -S.. 

SC - S.H. 

PM - C.L. 
PS - R.S. 

BILLER 
HELFI 

WAGNER, JR. 
FRASER 

NASA HEADQUARTERS 

NASA HEADGUARTERS 
N&SA-GSFC 
NASA-GSFC 

BRIEF DESCRIPTION 
THE STRATOSPHERIC 

SPACECRAFT SERVES AS A 
AEROSOL 

SMALL. 
AND GAS EXPERIMENT CSAGE) 
VERSATILE. L06-COST PLATFORM 

CARRYING A SINGLE EXPERIMENT DESIGNED TO DETERMINE THE SPATIAL
 
DISTRIBUTION OF STRATOSPHERIC AEROSOLS ANT OZONE ON A GLOBAL 

SCALE. THE SAGE OBTAINS AEROSOL AND OZONE INFORMATION BY 
MEASURING THE ATTENUATION OF SOLAR RADIATION BY THE EARTH'S 

ATMOSPHERE AT FOUR SEPARATE WAVELENGTHS. THE SPACECRAFT WILL 

ER LAUNCHED INTO A tO0-KM CIRCULAR. 5C-DEG INCLINED ORBIT BY A 
SCOUT-F. 

------- SAGE, MCCORMICK ----------------------------------------

INVESTIGATION NAME-	 STRATOSPHERIC AEROSOL AN& GAS EXPERIMENT
 
(SAGE)
 

NSSDC ID- AEM-B -01 INVESTIGATIVE PROGRAM 
CODE TB 

INVESTIGATION DISCIPLINE(S)
 

UPPER ATMOSPHERE RESEARCH
 
METEOROLOGY
 

PERSONNEL
 

PI - M.P. MCCORMICK NASA-LARC
 

BRIEF DESCRIPTION
 

THE OBJECTIVES OF THE STRATOSPHERIC AEROSOL AND GAS 
EXPERIMENT (SAGE) ARE TO DFTERMINE THE SPATIAL DISTRIBEUTION OF 
STRATOSPHERIC AEROSOLS AND OZONE ON A GLOBAL SCALE. SPECIFIC 

OBJECTIVES ARE -- (1) TO DEVELOP A SATELLITE-BASED REMOTE 
SENSING TECHNIGUE FOR STRATOSPHERIC AEROSOLS AND OZONE. () TO 
MAP AEROSOL AND OZONE CONCENTRATIONS ON A TIME SCALE SHORTER 

THAN MAJOR STRATOSPHERIC CHANGES. (3) TO LOCATE STRAIOSPHERIC 
AEROSOL AND OZONE SOURCES AND SINKS. (4) TO MONITOR CIRCULATION 
AND TRANSFER PHENOMENA. (5) TO OSERVE HEMISPHERE DIFFERENCES. 
AND (6) TO INVESTIGATE THE OPTICAL PROPERTIES OF AEROSOLS AND 
ASSESS THEIR -EFFECTS ON GLOBAL CLIMATE. THE SAGE INSTRUMENT 

CONSISTS OF A GREGORIAN TELESCOPE AND A DETFCTOR SUBASSEMELY 
WHICH MEASURES THE ATTENUATION OF SOLAR RADIATION AT FOUR 
WAVELENGTHS (.35, .46, .. AND 1.O'MICROMETERS) DURING SOLAR 

OCCULTATION. AS THE SPACECRAFT EMERGES FROM THE EARTH-S 
SHADOW. THE SENSOR SCANS THE EARTH'S ATMOSPHERE FROM THE 
HORIZON UP. WHICH MEASURES THE ATTENUATION OF SOLAP RADIATION 
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------- ------------

BY DIFFERENT ATMOSPHERIC LAYERS. THIS PROCEDURE IS REPEATED 

DURING SPACECRAFT SUNSET. TWO VERTICAL SCANNIMGS ARE OBTAINEC 

CURING EACH ORBIT. WITH EACH SCAN REQUIRING APPROXIMATELY i NIN
 
OF TINE TO COVER THE ATMOSPHERE ABOVE THE TROPOSPHERE. THE 

INSTRUMENT HAS A FIELD Of VIEW OF APPROXIMATELY 1 MIN OF ARC 

WHICH WILL RESULT IN A VERTICAL RESOLUTION OF LESS THAT I KM. 


**************** SAN MANCOD L*********** ******** * 

SPACECRAFT COMON NAME- SAN MARCO-DiL 

ALTERNATE NAMES-


NSSD 	 ID- S-DL 


LAUNCH DATE- 3 GTR I0 WEIGHT- ZOO. CO 
LAUNCH SITE- SAN MARCO PLATFORM. OFF COAST OF KENITA 
LAUNCH VEHICLE- SCOUT 

SPONSORING COUNTRY/AGENCY 
ITALY CRA 
UNITED STATES NASA-OSS 

PLANNED ORBIT PARAMETERS 
ORBIT TYPE- GEOCENTRIC 
ORBIT PERIOD- 95. MIN INCLINATION- 3. DEG 
PERIAPSIS- 227. KM ALT APOAPSIS- 800. KK ALT 

PERSONNEL 
MG - F.W. GAETANO NASA HEADQUARTERS 

SC - E. SCHMERLING NASA HEADQUARTERS 

Ph - A.- CAPORALE NASA-GSFC 


PS - N.. SPENCER NASA-GSFE
 

BRIEF 	 DESCRIPTION 
THIS SATELLITE IS A 96.5-CM BIAMETER SPHERE WITH FOUR, 

4l-CM. CANTED MONOPOLE TELEMETRY ANTENNAS AND THREE ORTHOGONAL 
PAIRS OF ELECTRIC FIELD PROBE SENSORS (ONE PAIR ORIENTED ALONG 
THE SPACECRAFT SPIN AXIS)-. AN INTERNAL STRUCTURAL CYLINDER 
(26-CM DIAN) EXTENDS SLIGHTLY THROUGH THE SPHERE AND IS 
COINCIDENT WITH THE SATELLITE SPIN AXIS. A 30-CM WIDE BELT 
AROUND THE SATELLITE EQUATOR, IS COVERED WITH 1792 SOLAR CELLS 

THAT, WITH 2 RECHARGAULE BATTERIES, COMPRISES THE POWER SOURCE. 
THE SATELLITE EMPLOYS PASSIVE THERMAL CONTROL, ATTITUDE DATA 
ARE PROVIDED BY A SUN SENSOR AND A MAGNETOMETER. A MAGNETIC 
TOR UING SYSTEM IS USED TO CONTROL SPIN RATE AND SPACECRAFT 
ALTITUDE. A 5C-MIN CAPACITY TAPE RECORDER 1S OH BOARD. ALONG 
WITH FIVE EXPERIMENTS, -- (1) DRAG BALANCE. (2) AIRGLOW 
SPECTROMETER. (3) ION VELOCITY. () ELECTRIC FIELD METER. AND 
(5) WI4N AND TEMPERATURE. THIS SPACECRAFT IS TO STUDY 
RELATIONSHIPS SETWEEN SOLAR ACTIVITY AND METEOROLOGICAL 
PHENOE"A AtND TO LOOK fOR LINKS BETWEEN TROPOSPHERIC AND 
THERHOSPHERIC PROCESSES. 

SAN MARCO-D/L, BROGLI0 


INVESTIGATION NAME-	 DRAG BALANCE AND AIR DENSITY 

NSSDC It- SM-DL -11 INVESTIGATIVE PROGRAM 

CODE ST/CO-OP 


INVESTIGATION DISCIPLInE(S)
 

ATMOSPHERIC PHYSICS 


PERSONNEL 

P - L. BROGLIO NATIL RES COUNC ITALY 


BRIEF 	DESCRIPTION 

INE DRAG BALANCE INSTRUMENT, WHICHE IS AN INTEGRAL PART OF
 

THE SATELLITE, CONSISTS OF AN INNER MASS. AN ELASTIC ELEMENT. 

AND AN OUTER SHELL. THE DRAG BALANCE IS THE CONNECTING ELASTIC 


ELEMENT BFTWEEN THE OUTER LIGHT SHELL AND THE INNER HEAVY BODY. 

THE CENTER OF THE BALANCE IS LOCATED AT THE SATELLITE GEOMETRIC 

CENTER. OR THAT POINT 4HICH IS THE GEOMETRIC CENTER BOTH OF THE 

INNER BODY AND THE SHELL. THIS INSTRUMENT MEASURES THE 

RELATIVE TRANSLATIONS BETWEEN THE SHELL AND THE INNER BODY BOTH 


IN VALVE AND DIRECTION, RESOLVING ANY RELATIVE TRAN4SLATION
 
ALONG THREE MUTUALLY ORTHOGONAL AXES. THESE THREE AXES ARE 


FIXED TO THE BODY, ONE OF THEM BEING COINCIDENT WITH THE POLAR
 
SYMMETRY AXIS OF THE SATELLITE. BEING FIXED TO THE SATELLITE, 

THE AXIS ROTATES WITH IT IN THE FREE-PRECESSION MOTION AROUND
 
THE CENTER OF GRAVITY. THE BALANCE IS DESIGNED I SUCH A WAY 

THAT THE MAXIMUM TRANSLATION GET4EEN THE SHELL AND THE DRUM IS 

GENERALLY OF THE ORDER OF 0.01 MM. IN MOST CASES THE DRAG
 

FORCE AT THE ORBI APOGEE IS NEGLIGIBLE. AS A CONSEQUENCE, THE 

APOGEE DATA ARE USED TC GET AN IN-FLIGHT CALIBRATION OF THE 

BALANCE. THUS. THE TRANSLATION OF THE ELASTIC SYSTEM IS 

CHANGED INTO VOLTAGES THAT ARE AMPLIFIED AND DEMODULATED TO 


OaTAIN OC SIGNALS.
 

SA.---4ARCO-D/L. HANSON----------------------------------

INVESTIGATION NAME-	 IVI-ION VELOCITY INSTRUMENT (PLANAR
 
RETARDING POTENTIAL ANALYZER) 


NSSbC ID- SM-OL -03 INVESTIGATIVE PROGRAM 


CODE ST/CO-OP 


INVESTIGATION DISCIPLINE(S) 

PARTICLES AND FIELDS 

IONOSPHERES 


PERSONNEL 
PI - W.B. HANSON U OF TEXAS. DALLAS 

BRIEF 	DESCRIPTION
 
THIS EXPERIMENT IS A PLANAR RETARDING POTENTIAL ANALYZER, 

DESIGNED TO OBTAIN MEASUREMENTS OF RELATIVE THERMAL-ION 
VELOCITY. PLASMA DENSITY, AND ION TEMPERATURE. THE ION 
ANGLE-CF-ARRIVAL CAM BE DETERMINED BY USE IN THE INSTRUMENT 
DESIGN OF A SQUARE APERTURE COLLIMATOR AND A SPLIT COLLECTOR. 
TOGETHER WITH KNOWLEDGE OF SPACECRAFT- MOTION. THIS ALLOWS 
COMPUTATION OF THE THREE-OIMENSIONAL THERRAL-ION MOTION ALONG 
THE ORBITAL PATH. PLASMA DENSITY AND TEMPERATURE IS CALCULATED 
BY INTERPRETATION OF THE VOLTAGE-AMPERAGE PROFILE PRODUCED BY 
THE INSTRUMENT FOR A GIVEN IMPRESSED VOLTAGE PATTERN ON THE 
GRIDS AND COLLECTOR. ION VELOCITY MEASUREMENT IS PLANNED ONCE 
EACH SPACECRAFT SPIN PERIOD (10 S). FURTHER EXPERIMENT DETAILS 
MAY BE FOUND IN THE SAN PARCO-D PROJECT PLAN.
 

------- SAN MARCO-DIL. MAYNARD-

INVESTIGATION NAME-	 !-AXIS ELECTRIC FIELD
 

NSSDC ID- SM-DL -G5 INVESTIGATIVE PROGRAM 
CODE ST/CO-OP 

INVESTIGATION DISCIPLINE(S)
 

PARTICLES AND FIELDS
 
IONOSPHERES 

PERSONNEL
 

PI - N.C. MAYNARD 	 NASA-GSFC
 
01 - J-P. HEPPNER 	 NASA-4ISFC 

BRIEF 	DESCRIPTION
 
THIS EXPERIMENT IS DESIGNED TO OBSERVE THE THREE 

COMPONENTS OF AMBIENT ELECTRIC FIELD OVER THE SATELLITE 
TRAJECTORY. THREE PAIRS, A PAIR FOR EACH COMPONENT. OF 
CYLINDRICAL PROBES ARE USED. A BODY IN A PLASMA ESTABLISHES A 

POTENTIAL RELATIVE TO THE PLASMA THAT MAINTAINS A CURRENT 
BALANCE. IF NO CURRENT IS DRAWN FROM THE BODY, ITS POTENTIAL 
DEPENDS ON THE POTENTIAL DIFFERENCES WITHIN THE PLASMA. FOR 
EACH COMPONENT. THE FLOATING POTENTIAL (OF EACH OF THE TWO 

SYMMETRICALLY PLACED PROBES WITH RESPECT TO THE SPACECRAFT) IS
 
MEASURED. FROM THESE OBSERVATIONS, THE ELECTRIC FIELD CAN BE
 
CALCULATED FOR KNORN CONDITIONS OF SATELLITE MOTION. PROBE
 
GEOMETRY. AND MAGNETRC FIELD. TWO PAIRS OF PROBES ENTEND FROM
 
THE SATELLITE EQUATOER AND ONE PAIR IS ORIENTED ALONG THE SPIN
 
AXIS. MORE DETAILS OF TTIS EXPERIMENT ARE FOUND IN THE 'SAN
 
MARCO-C PROJECT PLAN. 	 

------- SAN MARCO-DL. SCHMIDTKE-

INVESTIGATION NAME-	 AIRCLOW-SOLAR SPECTROMETER
 

NSSOC ID- SM-DL -02 INVESTIGATIVE PROGRAM 

CODE STICO-OP 

INVESTIGATION DISCIPLINE(S)
 
SOLAR 	PHYSICS
 
AERONOMY
 
ATMOSPHERIC PHYSICS
 

PERSONNEL 

P1 - G. SCHRIDTKE INST FUR PHYS WELTRAUM 
01 - F. FISCHER INST FUR PHYS WELTRAUM 
I - N. KEOTHE 	 INST FUR PHYS WELTRAUM 
01 - N. MASCHEK 	 INST FUR PHYS WELTRAUM
 

O - C. MUNTHER 	 IRST FUR PHYS WELTRAUN
 

BRIEF 	DESCRIPTION
 
THE SENSOR MEASURES THE EQUATORIAL CAY AND NIGHT AIRGLOW,
 

THE SOLAR RADIATION REFLECTED FROM THE SURFACE AND CLOUDS. THE
 
SOLAR RADIATION, AND THE RADIATION OF INTERPLANETARY AND
 
INTERGALACTIC ORIGIN REACHING THE .SATELLITE IN THE SPECTRAL
 
RANGE FROM 7CC TO 20 IN WITH A SPECTRAL RESOLUTION OF 0.7-4 NM.
 
FOUR SPECTROMETERS, 4 GRATINGS, ARAB 1 MULTIPLIERS ARE USED.
 

------- SAN MARCO-D/L. SPENCER----------

INVESTIGATION NAME-	 WIND AND TEMPERATURE (NATE)
 

NSSOC ID- SM-DL -04 INVESTIGATIVE PROGRAM
 
CODE STfCO-OP
 

INVESTIGATION BISCIPLINE(S)
 
METEOROLOGY
 
PLANETARY ATMOSPHERES
 
ATMOSPHERIC PHYSICS
 

PERSONNEL
 
Pi - H.W. SPENCER JASA-GSFC
 

O1 - G.R. CARIGNAN U OF MICHIGAN
 

BRIEF DESCRIPTION 

THE OBJECTIVE OF THIS INVESTIGATION IS TO MEASURE THE IN 
SITU NEUTRAL WINDS, NEUTRAL PARTICLE TEMPERATURES, AND THE 
CONCENTRATION OP SELECTED GASES. THREE COMPONENTS OF THE WINDS 
ONE NORMAL TO THE SATELLITE DIRECTION ARE MEASURED. TWO 
SCANNING BAFFLES, ONE MOVING VERTICALLY IN FRONT OF THE SENSOR. 
AS NOW BEING EMPLOYED ON SATELLITE ATMOSPHERE EXPLORER-C 
(AE-C). NEUTRAL ATMOSPHERE TEMPERATURE EXPERIMENT (NATE), AND 

ONE MOVING HORIZONTALLY NEARLY IDENTICAL IN CONCEPT TO THE 
VERTICALLY SCANNING BAFFLE AND INCORPORATED OIN THE NATE FOR 
AE-O AND -F, USED. THE MAGNITUDES OF THE HORIZONTAL AND 
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VERTICAL COMPONENTS OF THE WIND NORMAL TO THE SPACECRAFT 

VELOCITY VECTOR ARE COMPUTED FROM MEASUREMENTS OF THE ANGULAR
 
RELATIONSHIP BETWEEN THE NEUTRAL PARTICLE STREAM AND THE 

SENSOR. THE COMPONENT OF THE TOTAL STREAM VELOCITY IN THE 

SATELLITE DIRECTION IS MEASURED DIRECTLY BY THE RETARDING 

POTENTIAL QUADRUPOLE (RPO) THROUGH DETERMINATION OF THE
 
REQUIRED RETARDING POTENTIAL. FROM THESE QUANTITATIVE 

MEASUREMENTS THE WIND VECTOR IS COMPUTED. THE TEMPERATURE 

TECHNIQUE USED ON THE AE NATE PROVIDES THE BASIS FOR THE
 
TEMPERATURE MEASUREMENTS FOR THIS MISSION IT SHOULD BE 

EMPHASIZED THAT THE WIND AND TEMPERATURE MEASUREMENTS CAN BE 

PERFORMED IN THE SANE OPERATING MODE. FOR COMPOSITION 


MEASUREMENTS. THE RPQ MASS SPECTROMETER IS USED IN A SEPARATE 

OPERATING MODE DESIGNED FOR THIS PURPOSE.
 

** * * SAN NARCO-DIM ******** 


SPACECRAFT COMMON NAME- SAN MARCO-DIM 

ALTERNATE AAMES-


NSSDC 	 ID- SM-oM 

LAUNCH DATE- I IR ID WEIGHT- AS 

LAUNCH ITE- SAN MARCO PLATFORM, OFF COAST OF KENYA 

LAUNCH VEHICLE- SCOUT 


SPONSORING COUNTRYIAGENCY 

UNITED STATES HASA-OSS 

ITALY CRA 


PLANNED ORDiT PARAMETERS 

ORBIT TYPE- GEOCENTRIC 

ORBIT PERIOD- ABO- MIN INCLINATION- 3. DEG 

PERIAPSIS- 42. AM ALT APOAPS S- 7003. KM ALT 


PERSONNEL 

MG - F.W. GAETANO NASA HEADQUARTERS
 

SC - E.R. 3CHMERLING NASA HEADQUARTERS 
PH - A.J. CAPORALE HA$A-GSFC 
PS - NW. SPENCER NASA-GSFC 

BRIEF DESCRIPTION 
- THIS IS A SMALL SPACECRAFT BUILT AROUND A SINGLE 

EXPERIMENT. ITS GENERAL APPEARANCE IS THAT OF TWO CYLINDERS 
IETH A COMMON AXIS. ONE WITH DIAMETER OF 70 CM AND HEIGHT OF 4-
CM, WITH THE SECOND CYLINDER EXTENDING FROM THE END OF THE 
FIRST FOR AN ADDITIONAL 42-CM AND WITH A DIAMETER OF ABOUT 32 
CM. THE SURFACE OF THE LARGER CYLINDER IS COVERED WITH 1296 

SOLAR CELLS THAT FEED 22 RECHARGAFLE BATTERY PACKS- THE 
- SPACECRAFT IS SPIN STABILIZED ALONG THE AXIS OF ITS CYLINDRICAL 
STRUCTURE, AND SCANNING OPERATION FOR THE INSTRUMENT IS 
DEPENDENT UPOI THE SATELLITE SPIN. THE PURPOSE OF THIS 
SPACECRAFT IS TO MONITOR CLOUD COVER AND OZONE CONTENT. WITH 

ONE-THIRF THE PERIOD OF AN EARTH-SYNCHRONOUS, OR STATIONARY. 
SATELLITE. OBSERVATIONS MAY BE REPEATED THREE TIMES PER DAY.
 
FURTHER DETAILS ON THIS SPACECRAFT CAN BE FOUND IN THE 'SAN 

MARCO 	A PROJECT PLAN.' 


------ SAN MARCO-D/M, BUONGIORNO -------------------------------

INVESTIGATION LAME- IR RADIOMETER FOR MONITORING CLOUD COVER 

AND OZONE CONTENT 


NSSDC ID- S-DM -01 INVESTIGATIVE PROGRAM 

CODE ST/CO-OP 


INVESTIGATION DISCIPLINE(S) 


METEOROLOGY 

ATMQOSPHERIC PHYSICS 


PERSONNEL 

pi - BUONCIORNO U OF ROME 


BRIEF 	DESCRIPTION 

THIS RADIOMETER EXPERIMENT IS DESIGNED TO MONITOR CLOUD 


COVER AND OZONE CONTENT FROM A NEAR-EQUATORIAL ORBIT. A 
HIGH-RESOLUTION (25-KM INSTANTANEOUS FIELD OF VIEW IFOV) AND 
LOU-RESOLUTION (200-KM IFOV) MODE ARE BOTH AVAILABLE. EITHER 
MODE IS OPERATED THROUGH A COMMON TELESCOPE. FILTER-WHEEL. AND 
SCAN-MIRROR SYSTEM- THERE ARE THREE HG. CD, TE DETECTORS. THE 
HIGH-RESOLUTION CHR) MAPPING OBSERVES IN A 10-5-12.S MICROMETER 
BAND. THE LOW-RESOLUTION (LR) NULTISPECTRAL MAPPING OPERATES 
IN THE SAME BAND (CHANNEL 3) PLUS SIX OTHER BANDS BETWEEN 8.85 
AND 15.01 MICROMETERS. BANDWIDTH FOR EACH Of THESE SIX BANDS 

15 LESS THAN .35 MICROMETERS, AND THE LOW EDGE OF THE BAND 
WIDTHS ARE AT 8.85. 9.59 (OZONE), 13.81. 14-14 (CO), 14.59 
(C02) AND 14-90 (COZ) MICROMETERS. IN THE LR RODE. TUO 
CHANNELS ARE SELECTED FOR SIMULTANEOUS OBSERVING. SCANNING IS 

ACCOMPLISHED BY SPACECRAFT SPIN PLUS MIRROR STEPPING ONCE EACH 
REVOLUTION. ONE FRAME REQUIRES 6.S (IMAGERY) TO 7.5 MIN 
(SOUNDING, AND CALIBRATION OCCURS ONCE EACH FRAME. FURTHER 

DETAILS ARE FOUND IN TNF 'PROJECT PLAN FOR SAN MARCO-D.' 


******* SHUTTLE OFT .********* 


SPACECRAFT COMMON NAME- SHUTTLE OFT 4 

ALTERN4ATE NAMES-


JSSEC ID- SHOFT-4
 

LAUNCH DATE- 06f0018O WEIGHT- K6
 
LAUNCH SITE- CAPE CANAVERAL, UNITED STATES
 
LAUNCH VEHICLE- SHUTTLE
 

SPONSORING COINTRYIAGCNCY
 
UNITED STATES NASA-OSS
 

PLANNED ORBIT PARAMETERS
 
ORBIT 	TYPE- GEOCENTRIC
 
ORBIT 	PERIOD- 9c. MIN INCLINATION- 57. DEG
 

PERIAPSIS- 416. KM ALT APOAPSIS- 416. KM ALT
 

PERSONNEL 
***-MH - K_ ICISSIN NASA-GSFC 

MS - WM- NEUPEAT NASA-GSFC 

BRIEF 	DESCRIPTION
 
SIX OF THE SEVEN EXPERIMENTS THAT MAKE UP THE SHUTTLE OFT 

4 PAYLOAD, SHOFT-4-O1 TO SHOFT-4-06, ARE MOUNTED ON THE 

SPACELAU PALLET AND THE SEVENTH EXPERIMENT, SOFT-4-C7, IS 
MOUNTED IN THE FID DECK DIRECTLY BELOW THE ORBITER CABIN. THE 
SPACELAD PALLET IS TRANSPORTED TO AND FROM ORBIT IN THE CARGO 
BAY OF THE SPACE SHUTTLE ORBITER, AND REMAINS THERE THROUGHOUT
 
THE ?-DAY FLIGHT- THE PARAMETERS MEASURED BY THE PAYLOAD
 
INCLUDE: (1) PLASMA. WAVES, AND FIELDS THAT EXIST IN THE
 

AMBIENT ATMOSPHERE. THAT RESULT FROM PERTURBATI6S INDUCED BY
 
TIE MOTION OF THE ORBITER THROUGH THE MAGNETIZED PLASMA. AND
 
TEAT RESULT FROAN 'INTERFERENCE' BECAUSE OF THE ORBITER/SPACELAB
 
OPERATIONS SYSTEMS; (2) POLARIZATION IN SOLAR X-RAY GURSTS. (3)
 

SOLAR FLUX IN THE WAVELENGTH RANGE 120-4D0 NAUTICAL MILES; (4)
 
ELECTRICAL CHARGING PROPERTIES OF THE ORS1TER VEHICLE; (5)
 
THERMAL PROPERTIES OF THE CANISTER EXPERIMENT; AND (6) OPTICAL
 
PROPERTIES Of THE SHUTTLE-INDUCED ATMOSPHERES. IN ADDITION,
 
THERE ARE MEASUREMENTS OF THE INFLUENCE OF WFIGHTLESSNESS ON
 
THE LIGNIFICATION IN DEVELOPING PLANT SEEDLINGS.
 

-----	 - SHUTTLE OFT 4. BANKS -----------------------------------


INVESTIGATION NAME- VEHICLE CHARGING AND POTENTIAL 
EXPERIMENT
 

NSSDC EV- SHOFT-4-04 INVESTIGATIVE PROGRAM
 
CODE ST/CO-OP
 

INVESTIGATION DISCIPLINE(S)
 
TECHNOLOGY
 

PARTICLES AND FIELDS
 

PERSONNEL
 

ASSOCIATED WITH 	 OPERATION. (2) 

PI 
01 
01 
01 

- P.M. 
- W.J. 
- p.R. 
- T. 

BANKS 
RAITT 
WILLIAMSON 
OBAYAS.HI 

UTAH STATE U 
UTAH STATE U 
UTAH STATE U 
U OF TOKYO 

BRIEF DESCRIPTION 
THE OBJECTIVES OF THE VEHICLE CHARGING AND POTENTIAL 

EXPERIMENT ARE TO: (1) DETERMINE ELECTRIC POTENTIAL CHANGES 
ORBITER AND EXPERIMENT DETERMNiE
 

THE ELECTRICAL CHARGING PROPERTIES OF THE ORBITER VEHICLE, (3)
 

DETERMINE ELECTRIC POTENTIAL CHANGES ARISING FROM ACTIVE
 
ELECTRON EMISSION, t4) DETERMINE ELECTRICAL PROCESSES
 
ASSOCIATED WITH CHARGING AND DISCHARGING OF VEHICLE DIELECTRIC
 
SURFACES, (5) ASSESS THE ELECTRICAL RESPONSE OF THE VEHICLE TO
 
LOD LEVELS OF ELECTRON EMISSION, (6) DOCUMENT THE OPERATION OF 
A LOW POWER ELECTRON ACCELERATOR IN THE ORBITER ENVIRONMENI, 

AND C7) EVALUATE THE SUITABILITY OF THE ORBITER BAY FOR IN SITU 

PLASMA MEASUREMENTS. TO ACHIEVE THESE OBJECTIVES THE FOLLOWING 
INSTRUMENTS ARE FLOWN: (1) CHARGE AND CURRFNT PROFES (CCP) TO 
MEASURE VEHICLE RETURN CURRENTS AND DIELECTRIC CHARGES AT TWO 

LOCATIONS IN THE BAY. (2) SPHERICAL RETARDING POTENTIAL 
ANALYZER/LANGMUIR PROBE (SRPA/LP) TO MEASURE VEHICLE POTENTIAL 
RELATIVE TO THE PLASMA, ELECTRON DENSITY. AND PLASMA 
TEMPERATURE; AND (3) A FAST PULSE ELECTRON GUN (FPEG) TO 
PROVIDE FEECTRON EMISSION WITH SHORT (190 NANOSECONDS) PULSES 
AND CAPABLE OF DC OPERATION FOR EXTENDED PERIODS OF TIME. IMF 
GUN OPERATES ON A CURRENT OF 0.1 AMPS AND A VOLTAGE OF 1 KV. 

------- SHUTTLE OFT 4, BRUECKNER------- --------------


INVESTIGATION NAME- SOLAR ULTRAVIOLET SPECTRAL IRRADIANCE
 
MONITOR 

NSSDC 10- SHO(T-4-03 INVESTIGATIVE PROGRAM 

CODE ST 

INVESTIGATION DISCIPLINE(S)
 
SOLAR PHYSICS
 

PERSONNEL
 
P1 - E.E. BRUECkNER US NAVAL RESEARCH LAO
 
01 - J.D.F.BARTOE US NAVAL RESEARCH LAB
 

IEF 	DESCRIPTION
 
THE OBJECTIVE OF THE 'SOLAR ULTRAVIOLET SPECTRAL
 

IRRADIANCE MONITOR' EXPERIMENT IS TO MONITOR SOLAR SPECTRAL
 
IRRADIANCE IN THE WAVELENGTH REGION 120-400 NANOMETFRS.
 
SPECIFICALLY. IT IS EXPECTED TO: (1) DETERMINE SOLAR FLUXES 10
 
A HIGH DEGREE OF ACCURACY, (2) DETERMINE THE ENERGY BALA44CE IN
 

THE 120 TO 300NANOMETERS REGION BY MEASURING SOLAR ULTRAVIOLET
 
FLUX ABSORPTION. (3) LOOK 5OR INDICATIONS THAT THE SOLAR
 
ULTRAVIOLET OUTPUT BELOW 210 HANOMETERS IS VARIABLE IN TNF
 

CONTINUUM, (4) CONTRIBUTE TO A BETTER MODELING OF THE SUN'S
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ATMOSPHERE, (5) MERGE THE 300 TO 400-NANOMEERS WAVELENGTH 

RFGION MEASUREMENTS WITH HIGH ACCURACY GROUNDO-ASED 

MEASUREMENTS. THE INSTRUMENTATION CONSISTS OF TWO 

bOUBLE-DISPERSION SCANNING SPECTROMETERS. SEVEN DETECTORS. AND 

AN ULTRAVIOLET CALIBRATION SOURCE. THE SPECTROMETERS ARE 

SUN-POINTED AND HAVE A PLUS OR MINUS 0,5-DEG FIED OF VIEW. 

ONE SPECTROMETER IS USED ALMOST CONTINUOUSLY DURING THE 

DAYLIGHT PORTION OF EACH SOLAR-POINTED ORBIT TO MEASURE THE
 
ShORT TIRE VARIATIONS OF THE SOLAR ULTRAVIOLET FLUX. THE 

SECOND SPECTROMETER IS USED ONLY ONCE A DAY TO TRACK ANY CHANGE 
IN SENSITIVITY OF THE FIRST SPECTROMETER. SIRILARLY. TWO OF 

-THE FIVE PHOTODIODES ARE USED ONLY ONCE A DAY. A DEUTERIUM 
LAMP IS USED AS THE TRANSFER STANDARD SOURCE FOR DAILY 
IN-FLIGHT CALIBRATION AND STABILITY TRACKING OF BOTH 
SPECTRORFTERS AND ALL SEVEN DETECTORS. 

SHUTTLE-------OFT 4, COWLES 

INVESTIGATION NAME- INFLUENCE OF WEIGHTLESSNESS OF 
LIGIJIFICATION OF PLANT SEEDLINGS 


N$5DC 1D- SHOFT-4-37 INVESTIGATIVE PROGRAM 


COO SB 


INVESTIGATION DISCIPLINE(S)
 
SPACE BIOLOGY 


PERSONNEL 

PI - J.R. COWLES U GF HOUSTON 

0I - H.W. SCHELD U OF HOUSTON 


BRIEF DESCRIPTION 

AN OBJECTIVE OF THE STUDY OF INFLUENCE OF WEIGHTLESSNESS 


ON LIGNIFICATION IN DEVELOPING PLAHT SEEDLINGS EXPERIMENT IS TO 
USE THE FLIGHT DATA TO PROVIDE CONFIRMATION OR REJECTION OF THE 
hYPOTHESIS THAT GRAVITY EXERTS A POSITIVE CONTROL UPON THE 
PATHNAY OF LIGJIFICATION, AND THAT THERE IS A SYNERGISTIC 
INTERACTION WITH THE ATMOSPHERE. A SERIES OF COMPLEMENTARY 
EXPERIMENTS WITH PASSIVE EXPOSURE OF COMPACT PLANT SYSTEMS IN A 
SMALL GROWTH CHAMUER WERE FLOWN. MEASUREMENTS ARE MADE OF 
LIGNIFICATION AID ASSOCIATED ENZYMES, AND OF GASEOUS 
METABOLITES. THE EXPERIMENT PROVIDES EXPERIENCE WITH, AND 
CEVELOPHENT OF TECHNIQUES AND HARDWARE FOR, PLANT HANDLING IN 
SPACE. 

SHUTTLE OFT 4,
------- NOVICK ------------

INVESTIGATION NANE- SOLAR FLARE X-RAY POLIRIMETER EXPERIMENT 


MSsDC Ib- ShOFT.4-02 INVESTIGATIVE PROGRAM
 
CODE ST 


INVESTIGATION DISCIPLIREiS) 

X-RAY ASTRONOMY 


SOLAR PHYSICS
 

PERSONNEL 

PI - R. NOVICK COLUMBIA U
 

01 - R.S. WOLFF COLUMBIA V 


BR1EF DESCRIPTION 
THE OSJECTIVES 0f THE SOLAR FLARE X-RAY POLARIMETER 

EXPERIMENT ARE TO MEASURE THE: (1) DEGREE Of POLARIZATION IN 
SOLAR X-RAY bURSTS, (2) TEMPORAL DEPENDENCE OF THE X-RAY 
POLARIZATION. (3) ENERGY DEPENDENCE OF THE I-RAY POLARIZATION 
ANS 4) POLARIZATION ANGLE. IN A D.ITION. THE CORRELATION OF 
THE X-RAY POLARIZATION WITH OTHER PHENOMENA ASSOCIATED WITH 
SOLAR FLARES IS STUDIED. AND THE SYSTEMATIC EFFECTS OF THE 

OPERATION OF THE INSTRUMENT IN A SATELLITE ENVIRONMENT IS 


EVALUATED. THE FLIGHT INSTRUMENT, A SCATTERED BLOCK 

POLARIMETER, CONSISTS OF THREE DETECTORS MOUNTED IN AN 

ElUILATERAL CENCIGURATION. THERE AGE FOUR COUNTERS AND FOUR 

RECTANGULAR LITHIUM SCATTERING BLOCKS PER DETECTOR. THE 

POLAPIMETER IS POINTED AT THE SUN DURING THE OCCURENCE OF SOLAR 

FLARES AND DHEN SUN-POINTED IT HAS A THREE-DEG FIELD OF VIEW. 

THE INSTRUE,4NT USED THE ANGULAR DEPENDENCE OF THE INCOHERENT 


SCATTERING CROSS SECTION OF ELECTRONS TO DETECT THE DIRECTION 
OF THE INCIDENT PHOTON'S ELECTRIC VECTOR- THE DIFFERENEF IN 
COUNTING RATES IN DETECTORS AT DIFFERENT AZIMUTHS RELATIVE TO 

THE EARTH-SUN LINE IS THE SIGNATURE OF THE X-RAY POLARIZATION. 

------- SHUTTLE OFT 4. OLLENDOPF -------------------------------


INVESTIGATION NAME- THERMAL CANISTER EXPERIMENT
 

NSSDC ID- SHOFT-4-05 INVESTIGATIVE.PROGRAM
 

(0E R$ 


INVESTIGATION DISCIPLINE(S) 


TECHNOLOGY
 

PERSONNEL 

P1 - S. OLLENDORF NASA-GSfC
 

BRIEF DESCRIPION 
THE OBJECTIVES OF THE THERMAL CANISTER EXPERIMENT ARE TO: 

(1) DEMONSTRATE UNDER THE DIVERSE THERMAL ENVIRONMENTS OF THE 
SPACE SHUTTLE THE PERFORMANCE OF A THERMAL CANISTER UTILIZING 
FEEDBACK VARIABLE CONDUCTANCE HEATPIPES, AND (2) DEMONSTRATE 
THE ABILITY OF THE SYSTEM TO MAINTAIN TEMPERATURE CONTROL 
WITHIN NARROW LIMITS BY VARYING INTERNAL POWER DISSIPATION OVER 
A HIbE RANGE AND MONITORING THERMAL BCHAVIOR. TO ACHIFVE THESE 
OBJECTIVES A CANISTER 1 ' X 1 4 X 3 M AND WEIGHING 160 KG, 
CANISTER HEAT PIPES, VARIABLE CONDUCTANCE HEAT PIPES, AND A 

RADIATOR AND RADIATOR HEAT PIPES ARE FLOWN. THE THERMAL 
CANISTER IS BUILT IN AS CLOSE A CONFIGURATION AS POSSIBLE TO 
THE FLIGHT APPLICATION AND MOUNTED ON A STRUCTURE TOGETHER WITH 
SUPPORT ELECTRONICS. HEATERS WITHIN THE CANISTER SIMULATE 
INSTRUMENT POWER DISSIPATION CANISTERS DEVELOPED FOR FLIGHT 
INSTRUMENTS ARE A STANDARD INVENTORY ITEM FOR FUTURE USE AS 
REQUIRED.
 

------- SHUTTLE OFT 4, SHAWHAN -----------

INVESTIGATION NAME- PLASMA DIAGNOSTIC PACKAGE
 

NSSOC ID- SHOFT-4-01 IEVESTIGATIVE PROGRAM 
CODE ST
 

INVESTIGATION DISCIPLINEES)
 

SPACE PLASMAS
 
PARTICLES AND FIELDS
 

PERSONNEL
 

P1 - S.D. SHAWHAN U OF IOWA
 
01 - L.A. FRANK U OF IOWA
 

01 - D.A. GURNETT U OF IOLA
 
01 - N. D'ANGELO U OF IOWA
 

BRIEF DESCRIPTION
 
THE OBJECTIVES OF THE PLASMA DIAGNOSTIC PACKAGE (PDP)
 

EXPERIMENT ARE TO: (1) STUDY THE ORBITER-MAGNETOPLASMA
 
INTERACTIONS, (2) MAP THE LOCALIZED SOURCES OF ELECTRIC AND
 
MAGNETIC FIELDS. AND (3) DEMONSTRATE THE OPERATION OF THE POP 
PRIOR TO ITS FLIGHT ON SPACELAS 2. SPECIFICALLY, THE PDP 
MEASURES THE PLASMA, WAVES, AND FIELDS THAT EXIST IN THE 
AMBIENT IONOSPHERE. THAT RESULT FROM THE PERTURBATIONS INDUCEO 
BY THE MOTION OF THE ORBITER THROUGH THE MAGNETIZED PLASMA, AND 
THAT RESULT FROM 'INTERFERENCE' BECAUSE OF THE ORBIlER/SPACELAD 
OPERATION SYSTEM. THE ELECTROMAGNETIC INTERFERENCE AND PLASMA 
CONTAMINATION WITHIN THE ORBITER RAY ARE MAPPED BY USING THE 
REMOTE MANIPULATOR ARM TO SCAN THE PDP OVER THE DAY AREA. THE 
FOLLOWING INSTRUMENTS MAKE UP THE POP: A IUAORISPHERICAL LOW 
ENERGY PROTON AND ELECTRON DIFFERENJTIAL ENERGY ANALYZER 
(LEPEDEA) TO MEASURE NONTHERMAL ELECTROP AND PROTON 
DISTRIBUTION FUNCTIONS FROM 2 EV TO 50 KV. AN AC ELECTRIC WAVE 
ANALYZER TO MEASURE ELECTROMAGNETIC AND ELECTROSTATIC WAVES 
FROM 5 HZ TO IC MHZ. AN AC MAGNETIC WAVE ANALYZER SEARCH COIL 
TO MEASURE MAGNETIC FIELDS AND ELECTROMAGNETIC WAVES FROM 5 HZ 
TO 20 KHZI A DC ELECTRIC FIELD METER-SPINNING DOUBLE PROBE TO 
MEASURE ELECTRIC FIELDS FROM 1.E-3 TO 1 VIM, AND A LANGRUIR 

PROBE TO MEASURE DENSITIES FROM 1,E4 TO 1.7 CUBIC CM AND 
TEMPERATURES IN THE RANGE FROM SOO TO 5000 K. 

------- SHUTTLE OFT 4, WEINBERG" 

INVESTIGATION NAME- CHARACTERISTICS OF SHUTTLE/SPACELAB 
INDUCED ATMOSPHERE
 

NSSDC ID- SHOFT-4-06 INVESTIGATIVE PROGRAM
 

CODE ST
 

INVESTIGATION DISCIPLINE(S)
 
TECHNOLOGY
 
ATM0SPHERIC PHYSICS
 

PERSONNEL 
PC - J.L. WEINBERG STATE U OF HEW YORK 

BRIEF DESCRIPTION
 
THE OBJECTIVES Of THE CHARACTERISTICS OF SHUTTLEISPACELAI 

INDUCED ATMOSPHERE EXPERIMENT ARE TO± (1) DETERMINE THE OPTICAL 
PROPERTIES OF THE SHUTTLE INDUCED ATMOSPHERES, (Z) OBSERVE THE 

DIFFUSE ASTRONOMICAL BACKGROUND, AND (3) OBSERVE THE EARTH'S 
LIMB IN THE STUDY OF ATMOSPHERIC AEROSOLS. THE EXISTING SKYLAB 
PHOTOMETER/CAMERA SYSTEM ADAPTED TO BE PALLET MOUNTED WAS 
FLOWN. IT HAS A SELF-CONTAINED POINTING SYSTEM, AND AUTOMATIC 
SHUTDOWN AND START-UP PROVISIONS TO ALLOW MAXIMUM VIEWING TIME, 
THE INSTRUMENT CAN BE PROGRAMMED TO DO SKY SURVEY IN SEVERAL 
MODES. THE EXPERIMENT CYCLE IS SELECTABLE THROUGH AN AUTOMATIC 
PROGRAMMER.
 

* ........******** *SM.... .**********
 

SPACECRAFT COMMON NAME- SHE
 
ALTERNATE NAMES- SOLAR MESOSPHERE EXPL 

NSSDC lD- SHE 

LAUNCH DATE- ON510/81 WEIGHT- 125. KG
 
LAUNCH SITE- VANDENBERG AFB, UNITED STATES
 
LAUNCH VEHICLE- SCOUT
 

SPONSORING COUNTRY/AGENCY 
UNITED STATES NASA-OSS
 

PLANNED ORBIT PARAMETERS 
ORBIT TYPE- GEOCENTRIC 
ORBIT PERIOD- 94.6 PIN INCLINATION- 97.6 DEG 
PERIAPSIS- 500. AM ALT APOAPSIS- 500. KM ALT 
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------- -----------------

PERSONNEL 	 BRIEF DESCRIPTION
 
MG - F.W. GAETANO NASA HEADQUARTERS 
SC - 5.G. TILFORD NASA HEADQUARTERS 
PH - J.J. PAULSON " NASA-JPL 
PS - NOT ASSIGNED YET NASA-JPL 

BRIEF 	 DESCRIPTION 
THE SOLAR MESOSPHERE EXPLORER (SHE) MISSION OBJ9CTIVE IS 

TO UNDERSTAND WHAT PHYSICAL PHENOMENA CAUSE CHANGES IN THE 

DENSITY AND DISTRIBUTION OF THE EARTH'S OZONE. THIS OBJECTIVE 

IS ACCOMPLESHED BY MEASURING OZONE PARAMETERS AND THE PROCESSES
 
IN THE MESOSPHERE AND UPPER STRATOSPHERE THAT DETERMINE THEIR 

VALUES. SIMULTANEOUS MEASUREMENTS ARE MADE OF OZONE, THE SOLAR
 
ULIRAVIOLET RADIATION THAT PRODUCES AND DESTROYS IT, AND THE 

AMOUNT OF WATER VAPOR AND NITROGEN DIOXIDE WHOSE
 
PHOTODISSOCIATIO0 PRODUCTS CAUSE CATALYTIC DESTRUCTION OF 

OZONE. TEMPERATURE AND PRESSURE ARE ALSO MEASURED. THE 


SATELLITE EXPERIMENT COMPLEMENT CONSISTS OF A SOLAR ULTRAVIOLET
 
SPECTROMETER. AN OZONE UV SPECTROMETER, AN INFRARED RADIOMETER, 

AN INFRARED SPECTROMETER, AND A NITROGEN DIOXIDE SPECTROMETER. 

IN ADDITION, A SOLAR PROTON ALARM MECHANISM 15 CARRIED TO 

MEASURE THE INTEGRATED SOLAR FLUX IN THE RANGE 30-500 MEV.
 
SPIN STABILIZED AT ABOUT 5 RPA, THE SATELLITE MOVES IN A 3 AM 

3 PM SUN-SYNCHRONOUS ORBIT. THE SPACECRAFT SHAPE IS THAT OF A 

RIGHT OCTAGONAL PRISM SLIGHTLY UNDER 1 H IN DIAMETER AND .75 A 

IN LENGTH. THE BASE MODULE HOUSES ALL SPACECRAFT SUBSYSTEMS 

EXCEPT THE SCIENTIFIC PAYLOAD AND DATA STORAGE. THE 

OBSERVATORY MODULE CONTAINING THE FIVE SCIENTIFIC INSTRUMENTS, 

ASSOCIATED ENGINEERING SENSORS. AND THE DATA STORAGE SYSTEM IS 

ATTACHED AS AN ASSEMBLY TO ONE OF THE OCTAGON FACES OF THE BASE 

MODULE. THE LAUNCH VEHICLE ADAPTOR 1 MOUNTED TO THE OPPOSITE 

OCTAGONAL FACE. THE SPIN AXIS IS ORIENTED NORMAL TO THE 

ORBITAL PLANE IN THE DATA-TAKING MODE. A MAGNETIC CONTROL 

SYSTEM MAINTAINS THE ATTITUDE OF THE SPIN AXIS TO WITHIN PLUS 

OR MINUS 1 DEG PITCH AND PLUS OR MINUS 2 DEG YAW. AND IS NOT 

USED DURING DATA-TAKING PERIODS. THERE IS A SEPARATE SPIN RATE
 
CONTROL. THE COMMAND SYSTEM IS CAPABLE OF EXECUTING EITHER 

DISCRETE OR MODAL COMMANDS IN REAL TIME OR FROM STORED PROGRAM 

CONTROL. POWER IS SUPPLIED BY A SOLAR CELL ARRAY. THE 

TELEMETRY SYSTEM IS PCM AND CAN BE USED EITHER IN A REAL TIME 

OR IN A TAPE RECORDER MOVE. 

SHE. BARTH 


INVESTIGATION NAME- UV OZONE 


NSSDC ID- SHE -C INVESTIGATIVE PROGRAM
 
CODE ST 


INVESTIGATION DISCIPLINE(S) 


PLANETARY ATMOSPHERES
 
ATMOSPHERIC PHYSICS 


PERSONNEL 
PI - C-A. BARTH U OF COLORADO 
01 - G.J. ROTTMAH U Of COLORADO 
01 - R.J. THOAS U OF COLORADO 
01 - J.C. DILLE 	 NATL CTA FOR ATHOS RES
 
01 - A.I. STEWART U OF COLORADO 

01 - C.W. HORD U OF COLORADO 
OR - P.S. CRUTZEN NATL CTR FOR ATHOS RES 
OR - R.E. DICKINSON NAT CTR FOR ATHOS RES 

01 - P.L. BAILEY NATL CTR FOR ATHOS RES 

01 - JF. NOYON NOAA 

OR - G.E. THOMAS U OF COLORADO 

01 - J. LONDON 	 U OF COLORADO 


BRIEF DESCRIPTION 


THE OBJECTIVE OF THE ULTRAVIOLET OZONE EXPERIHENT IS TO 

MEASURE OZONE ABSORPTION OF RAYLEIGH-SCATTERED SUNLIGHT IN THE 

MIDDLE ULTRAVIOLET REGION- A DUAL CHANNEL EBERT-FASTIE 

SPECTROMETER OPERATING IN THE REGIONS 2460-3100 A AND 2710-3350
 
A VIEWS NORMAL TO THE SPIN AXIS. THE FIELD OF VIEW SWEEPS THE 


LIMB SAMPLING A SUCCESSION OF 22 ELEMENTS OF THE ATMOSPHERE. 

EACH 	 APPROXIMATELY 3.5 KMI IN HEIGHT AT THE EARTH'S LIMO. 


-------BARTH -----------------SME, 

INVESTIGATION NAME- INFRARED RADIOMETER 


NSSDC ID- SHE -2 INVESTIGATIVE PROGRAM 

CODE ST 

INVESTIGATION DISCIPLINE(S)
 
PLANETARY ATMOSPHERES 

ATMOSPHERIC PHYSICS
 

PERSONNEL 
PI - C.A. BARTH U 0 COLORADO 
01 - G.J. ROTTAA U OF COLORADO 
B1 - R.J. THOMAS U OF COLORADO 
OF - J.C- GILLE NATL CTR fOR ATHOS RES 
01 - P.L. BAILEY NATL CTR FOR ATHOS RES 
01 - J.F. NOXON HOAA 

01 - A.!. STEWART U OF COLORADO 

01 - C.W. HORD U OF COLORADO 

OR - G.E. THOMAS U OF COLORADO 
01 - J. LONDON U OF COLORADO 
01 - P.J. CRUTEJ5 NATL CIA FOR ATHOS RES 
BE - R.C. DICKINSON NATL CTR FOR ATHOS RES 

THE OBJECTIVE OF THE INFRARED RADIOMETER EXPERIMENT IS TO 
DETERMINE THE ALTITUDE-MIXING RATIO PROFILES FOR WATER AND 
OZONE FROM THERMAL EMISSIONS. PRESSURE AND TEMPERATURE ARE 
ALSO DETERMINED. A FOUR-CHANNEL RADIOMETER/TELESCOPE WITH TWO 
FILTER-DEECTOR COMBINATIONS OPERATING IN THE MICROMETER 
REGIONS 6.1-7.2. B.6-10.6. 14.7-15.7. AND 13.2-17.2 VIEW NORMAL 
TO THE SPIN AXIS. THE FIELD OF VIE' SWEEPS THROUGH THE LIMB 
SAMPLING A SUCCESSION OF 20 ELEMENTS OF THE ATMOSPHERE. EACH 
APPROXIMATELY 3.5 KH IN HEIGHT AT THE EARTH'S LIMB

------ SAE, DARTH....................-----..................
 

INVESTIGATION MARE- 1.7 MICROMETER AXRLOW
 

NSSDC ID- SHE -G3 INVESTIGATIVE PROGRAM
 
CODE S7
 

INVESTIGATION DISCIPLINE(S)
 
PLANETARY ATMOSPHERES
 

ATMOSPHERIC PHYSICS
 

PERSONNEL 
PI - C.A. BARTH U OF COLORADO 
01 - G.J. ROTTMAN U OF COLORADO 
01 - I.J_ THOMAS U OF COLORADO 
01 - J.C. GILLS NAIL CT FOR ATHOS RES 
01 - P.L. DAILEY NATL ITR FOR ATHOS RES 
01 - J.F. NOXON NOAA 

01 - A.I. STEWART U OF COLORADO 
OR - C.W. HORD U OF COLORADO 
01 - G.E. THOMAS U OF COLORADO 
01 - J. LOIIDOI U OF COLORADO 
01 - P.J. CRUTZEN NATL CTR FOR ATHOS RES 
01 - B.E. DICKINSON NATL CTR FOR ATHOS RES 

BRIEF DESCRIPTION
 
THE OBJECTIVE OF THE 1.27-MICROMETER AIRGLOW EXPERIMENT
 

IS TO OBTAIN LIMB-SCANNING MEASUREMENTS Of THE 1.2?-MICROETER
 
AIRGLOJ IN THE 50- TO 80-CM ALTITUDE RANGE. AND OF THE HYDROXYL
 
EMISSION BETWEEN 0-8 AND 2.4 MICROMETERS. A DUAL-CHANNEL
 
EBERT-FASTIE SPECTROMETER OPERATING IN THE REGIONS 0.7-1.4 AND
 
1.2-2.4 ICEROHETERS VIENS NORMAL TO THE SPIN AXIS. THE FIELD
 
OF VIEW SWEEPS THROUGH THE LIMB SAMPLING A SUCCESSION OF ?C
 

ELEMENTS OF THE ATMOSPHERE, EACH APPROXIMATELY 3.5 KM IN HEIGHT
 
AT THE EARTH'S LIMB.
 

------- SAE, BARTH..............
 

INVESJIGATION NAME- VISIBLE NITROGEN DIOXIDE
 

NSSDC ID- SHE -04 INVESTIGATIVE PROGRAM
 
CODE ST
 

INVESTIGATION DISCIPLINE(S)
 
PLANETARY ATKOSPHERES
 
ATMOSPHERIC PHYSICS
 

PERSONNEL
 

PR - C.A. BARTH U OF COLORADO
 
01 - G.J. ROTTMAN U OF COLORADO 
01 - R.J. THOMAS U OF COLORADO 
01 - J.. GILLE NAIL CTP FOR ATHOS RES 
01 - P.L. BAILEY NATL CTR FOR ATMOS RES 
01 - J.F. DOXON NOAA 
01 - A:I. STEWART U OF COLORADO 
01 - C.W. fORD U OF COLORADO 
01 - G.E. THOMAS U OF COLORADO 

01 - J. LONDON U OF COLORADO 
01 - P.J. CRUTZEN NAIL CTR FOR ATMOS RES 
01 - E.E. DICKINSON NATIL CTR FOR ATMOS RES 

BRIEF DESCRIPTION
 

THE OBJECTIVE OF THE VISIBLE NITROGEN DIOXIDE EXPERIMENT
 
IS TO MEASURE THE DISTRIBUTION OF NITROGEN DIOXIDE IN THE 20-

TO 40-KM ALTITUDE REGION. A DUAL-CHANNEL EBERT-FASTIE 
SPECTROMETER OPERATING IN OAVELENGTH REGIONS OF 3250-45G A AND 
5Z0-7700 A VIEWS NORMAL TO THE SPIN AXIS. THE FIELD OF VIEW 
SWEEPS THROUGH THE LIMB SAMPLING A SUCSESSION OF 23 ELEPENTS OF
 
THE ATMOSPHERE, EACH APPROXIMATELY .5 KA IN HEIGHT AT THE
 
EARTH'S LIMB.
 

....... SAE, BARTH.........................................
 

INVESTIGATION NAME- SOLAR UV MONITOR
 

NSSDC ID- SHE -05 INVESTIGATIVE PROGRAM
 

CODE ST
 

INVESTIGATION bISCIPLINE(S)
 
SOLAR PHYSICS
 
ATMOSPHERIC PHYSICS
 

PERSONNEL 
PI - C.A. BARTH U OF COLORADO 
01 - G_.J ROTTMAN U OF COLORADO 
01 - RJ. THOMAS U OF COLORADO 
01 - JC. GILLE NATL CTE FOR ATHOS RES 
01 - P.L. BAILEY NAIL ETI FOR ATHOS RES 
01 - J.F NOXON NOAA
 

01 - A.I. STEWART U OF COLORADO
 
01 - C.W. HORD U OF COLORADO
 
f - S.C. THOMAS U Of COLORADO
 

01 - J. LONDON U OF COLORADO
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01 - P.J. CRUTZEN NAIL CTR FOR ATMOS RES BRIEF DESCRIPTION
 
01 - R-E. DICKINSON NATIL CTR FOR AIOS RES THIS EXPERIMENT USES X-RAY EMISSION LINES IN THE 0.4-NM 

TO 2.24-NM SPECTRAL REGION AS DIAGNOSTIC TOOLS TO INVESTIGATE 

BRIEF DESCRIPTION ASPECTS OF SOLAR ACTIVITY LEADING TO PLASMA TEMPERATURES IN THE 
THE OBJECTIVE OF THE SOLAR ULTRAVIOLET MONITOR EXPERIMENT 1.5 TO 50 MILLION K RANGE. THE INSTRUMENTATION INCLUDES TWO 

IS TO MONITOR THE INCOPING SOLAR RADIATION TO DETERMINE THE SYSTEMS, A FLAT CRYSTAL SPECTROMETER AND A BENT CRYSTAL 
EFFECT On THE OZONE CONCENTRATIONS. A DUAL-CHANNEL SPECTROMETER. THE FLAT CRYSTAL SPECTROMETER COVERS FROM 1.4 TO 
EBERT-FASTIE SPECTROMETER OPERATING IN THE REGIONS ?200-3100 A 22.44 A IN 7 RANGES, HAS A FIELD OF VIEW OF 10 BY 10 ARC S. AND 
AND 1603-2500 A HAS A LOOK DIRECTION 45 DEG TO THE SPACECRAFT CAN RASTER OVER A 7 BY 7 ARC HIT AREA. ITS BEST TIME 
AXIS oF ROTATION. IN A 3 AM - 3 PM ORBIT THE SOLAR MONITOR RESOLUTION IS '0.25 S_ THE BENT CRYSTAL SPECTROMETER CONSISTS 

SCANS THROUGH THE SUN ONCE PER SPACECRAFT REVOLUTION. THE OF A SET OF SENT CRYSTALS COVERINO SEVEN IRON LINES (BETWEEN
 
ACCEPTANCE ANGLE OF THE INSTRUMENT 1s PLUS OR MINUS 10 DEC. 1.769 AND 1.945 A) AND THE CALCIUM XIX LINE BETWEEN 3.165 TO
 

3.231 A. THIS INSTRUMENT HAS A FIELD OF VIEW OF 6 BY 6 ARC
 

------- SHE, EARTH ------------ --...........---------------- IN, IS NOT RASTERED AND HAS A MAXIHU TIME RESOLUTION OF 0.1
 
S. 

INVESTIGATION NAME- SOLAR PROTON ALARM
 

------- SM , CHUPP ---------------------------------------

NSSDC ID- SHE -06 INVESTIGATIVE PROGRAM
 

CODE ST INVESTIGATION NAME- GAMMA RAY EXPERIMENT
 

INVESTIGATION DISCIPLINE(S) ASSOC ID- SAM -07 INVESTIGATIVE PROGRAM 
PARTICLES AND FIELDS CODE ST/CO-OP 

PERSONNEL INVESTIGATION DISCIPLINE(S) 
PI - C.A. BARTH U OF COLORADO SOLAR PHYSICS 
01 - G.J. ROTTMAN U OF COLORADO 
01 - R.J. THOMAS U OF COLORADO PERSONNEL 
01 - J.C- GILLE NATL CTR FOR ATHOS RES PI - E.L. CHUPP U OF NEW HAMPSHIRE 
01 - P.L. BAILEY NATL CTR FOR ATHOS RES 01 - D.J. FORREST U OF NEW HAMPSHIRE 
01 - J.F. NOXON NOAA 01 - K. PINKAU MPI-EXTRATERR PAYS 
01 - A.I. STEWART U OF COLORADO O - C. DEPPIN NPI-EXTRATERR PYS 
01 - C.W. HORD U OF COLORADO 01 - E. RIEGER HPI-EXTRATERR PRYS 

01 - G.E. THOMAS U OF COLORADO 01 - U.N. JOHNSON US NAVAL RESEARCH LAG 
01 - J. LONDON U OF COLORADO 01 - R.L. K INZER U$ NAVAL RESEARCH LA 
01 - P.j. CRUTZEN NATL CTR FOR ATHOS RES 01 - J.D. KURFESS US NAVAL RESEARCH LAB 

01 - .C.- DICKINSON NATL CTR (OR ATHOS RES 01 - G.H. SHARE US NAVAL RESEARCH LAB 
01 - A.S. JACOBSON NASA-JPL 

BRIEF DESCRIPTION 
THE SOLAR PROTON ALARM EXPERIMENT DETECTS PROTONS BETWEEN BRIEF DESCRIPTION 

32 AND 5(0 NEV. WHIEN THE FLUX EXCEEDS A SELECTED VALUE THE THE PRIMARY SCIENTIFIC GOAL OF THIS EXPERIMENT IS THE 
INSTRUMENT SIGNALS AN OPPORTUNITy TO ALTER SCIENCE COMMANDS TO STUDY OF GAMMA-RAY EMISSIONS FROM THE SUN BEFORE AND DURING 

OBSERVE THE EFFECTS OF SOLAR PROTONS ON ATMOSPHERIC SOLAR FLARES. THE MAIN DETECTOR IS A SET OF SEVEN 7.&- BY 
CONSTITUENTS. 7.6-CM SODIUM IODIDE SCINTILLATORS COVERING THE ENERGY RANGE 

FROM 0.3 TO 17 MEY WITH AN ENERGY RESOLUTION OF BETTER THAN 7 

* *.********* ************ PERCENT AT 0.662 MEV AND TEMPORAL RESOLUTIONS RANGING FROM 16 S 
(FULL ENERGY RANGE) TO I S (SELECTED ENERGY INTERVAL) TO 0.064 

S. A HIGH-ENERGY DETECTOR CONSISTS OF THE $ODIUM IODIDE ARRAY, 
SPACECRAFT CONMON NAME- SAM AND A CESIUM IODIDE SCINTILLATOR COVERING FROM 10 TO 160 MEV
 
ALTERNATE NAMES- SOLAR MAXIMUM MISSCON WITH A TEMPORAL RESOLUTION OF TWO S FOR HIGH-ENERGY NEUTRONS
 

AND GAMMA RAYS. TWO ADDITIONAL SODIUM IODIDE SCINTILLATORS
 
NSSDC 1D- SAM FORM AN X-RAY DETECTOR SENSITIVE BETWEEN 10 AND 160 KEY WITH
 

FOUR CHANNELS OF ENERGY RESOLUTION AND A TEMPORAL RESOLUTION OF
 

LAUNCH DATE- 10/1879 WEIGHT- 2273. KG I S.
 
LAUNCH SITE- CAPE CANAVERAL, UNITED STATES
 
LAUNCH VEHICLE- DELTA ------ SAM. DS JAGER--


SPONSORING COUNTRYIAGENCY INVESTIGATION NAME- HARD X-RAY IMAGING SPECTROMETER
 

UNITED STATES NASA-OSS
 
NSSDC ID- SM -05 INVESTIGATIVE PROGRAM
 

PLANNED ORBIT PARAMETERS CODE STICO-OP 
ORBIT TYPF- GEOCENTRIC
 
ORBIT PERIOD- 96.2 NIH INCLINATION- 28.6 DEG INVESTIGATION DISCIPLINE(S)
 
PERIAPSIS- 575. KM ALT APOAPSIS- 575. AM ALT SOLAR PHYSICS
 

PERSONNEL PERSONNEL
 
MG - M.E. MCDONALD NASA HEADQUARTERS PI - C. DE JAGER U OF UTRECHT
 
SC - JD. BOLIN NASA-GSFC 01 - H.F. VAN BEEK SPACE RESEARCH LAB
 

PM - P.T_ BURR NASA-GSFC 01 - A.P. WILLMORE U OF BIRMINGHAM 
PS - K.J. FROST NASA-GSFC 

BRIEF DESCRIPTION 
BRIEF DESCRIPTION THE OBJECTIVE OF THIS EXPERIMENT IS TO MEASURE THE 

THE SOLAR MAXIMUIR MISSION (M) IS DEDICATED TO POSITION, STRUCTURE, AND THERMODYNAMIC PROPERTIES OF HOT 
COORDINATED OBSERVATIONS OF SPECIFIC SOLAR ACTIVITY AND SOLAR THERMAL AND HONTHERMAL SOURCES IN ACTIVE REGIONS AND FLARES. 
FLARE PROBLEMS. THE SPACECRAFT IS ORIENTED TOWARD THE DUN THIS INSTRUMENT PRODUCES TWO-DIMENSIONAL IMAGES WITH 8-ARC S 
DURING THE DAYLIGHT PORTION OF THE ORBIT. THE SPACECRAFT RESOLUTION OVER A CIRCULAR AREA 2 MIN 40 S IN DIAMETER, OR 32 
ITSELF DOES NOT RASTER OVER THE SOLAR DISK, ALTHOUGH ARC S RESOLUTION OVER A 6 MIN 24 S 5By 6 MIN 24 S AREA, OR TWO 
INDIVIDUAL INSTRUMENTS HAVE THIS CAPABILITY. THE SMM ONE-DIMENSIONAL IMAGES CONSISTING OF TWELVE 4-ARC MIN BY 16-ARC 
SPACECRAFT IS DESIGNED SO THAT IT CAN BE RETRIEVED NY AN EARLY S FAN BEAMS IN X AND 12 FAN BEAMS OF 16 ARC S BY 4 ARC MON IN 

SHUTTLE FLIGHT, RETURNED TO EARTH, REFURBISHED AND FITTEO WITH Y. THESE IMAGES ARE OBSERVED IN SIX ENERGY CHANNELS BETWEEN 
AN UPDATE PAYLOAD. AND RETURNED 'TO ORBIT FOR ANOTHER 3.5 AND 30 CEV, AND WITH A TEMPORAL RESOLUTION OF AT LEAST 1.5 
SOLAR-ORIENTED MISSION, S. A HIGH-ENERGY MONITOR OBSERVES THE ENTIRE SUN AT ENERGIES 

UP TO 40 KEV. 

- --- SPA ACTON 
- SA FROST---------------------------

INVESTIGATION NAME- SOFT X-RAY POLYCHAOMATOR
 
INVESTIGATION NAME- X-RAY SPECTROMETER
 

NSSDC ID- SAM -04 INVESTIGATIVE PROGRAM
 
CODE ST/CO-OP NSSDC ID- SM -06 INVESTIGATIVE PROGRAM
 

CODE ST
 
INVESTIGATION DISCIPLINE(S)
 
SOLAR PHYSICS INVESTIGATION DISCIPLINECS)
 

SOLAR PHYSICS
 
PERSONNEL
 

P1 - L.W. ACTON LOCKHEED PALO ALTO PERSONNEL
 

PI - A.H. GABRIEL APPLETON LAB PI - K.J. FROST NASA-GSFC
 
PI - J.L. CULHANE U COLLEGE LONDON 01 - LE. ORIG NASA-GSFC
 
01 - R.C. CATURA LOCKHEED PALO ALTO 01 - B.R. DENNIS NASA-GSFC
 
01 - J.H. PARKINSON U COLLEGE LONDON 01 - T.L. CLINE NASA-GSFC
 
01 - C.G. RAPLEY U COLLEGE LONDON 01 - U.D. DESAI NASA-GSFC
 
01 - 8.B. JONES APPLETON LAB
 
01 - C. JORDAN OXFORD U
 

01 - C.J. WOLFSON LOCKHEED PALO ALTO
 
Oi - B.C. FAWCETT APPLETON LAB
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------- -------------- 

------- ---------------- 

BRIEF DESCRIPTION 

THIS EXPERIMENT NEASURES FLARE X-RAY EMISSION WITH 16 


CHANNEL ENERGY ANALYSIS AND 0.1-S TIME RESOLUTION IN THE ENERGY
 
RANGE OF 0 TO 300 KEV. A SEARCH FOR TEMPORAL STRUCTURE IN THE 

X-RAY EMISSION WITH A TIME RESOLUTION OF I MILLISECOND IS
V
 
CONOUCTEF USING ONE CHANNEL BETWEEN 20 AND 300 RE .
 

-------MACCUtE -----------------------------------------SMM. 

INVESTIGATION NAME- CORONACRAPH/POLARIMETER 


ASSOC ID- 5MM -01 INVESTIGATIVE PROGRAM 

CODE STICO-OP 

INVESTIGATION DISCIPLINE(S) 

SOLAR PHYSICS 


PERSONNEL 

PC - R.M. MACQUEEN HIGH ALTITUDE 05 
01 - L.L. HOUSE HIGH ALTITUDE OS 

01 - W.J. WAGNER HIGH ALTITUDE OR 
01 - E.G. HILOEER HIGH ALTITUDE OBS
 
01 - G.A. DULK U OF COLORADO 
01 - R.J. HANSEN HIGH ALTITUDE OBS 

01 - R. KOPP LOS ALAMOS SCI LAB 

01 - G.W. PNEUMAN NIGH ALTITUOE OBS 
01 - C.W. QUERFELD HIGH ALTITUDE DES 
01 - H.U. SCHMIDT MPI-pHYS ASTROPHYS 
01 - K.V. SHERIDAN CSIROOIV OF RADIUPHYS 

BRIEF DESCRIPTION 
THE PRIME OBJECTIVE OF THIS EXPERIMENT IS TO MEASURE THE 

RESPONSE Of THE ELECTRON DENSITY AND MAGNETIC FIELD STRUCTURE 
OF THE CORONA TO THE PASSAGE Of TRANSIENT PHENOMENA ON RAPID 
TIME SCALES. THE SECONDARY OBJECTIVE' IS TO DETERMINE THE 
DENSITY ANN ORIENTATION OF THE MAGNETIC FIELD STRUCTURE OF THE 
CORONA ON A SYNOPTIC BASIS. THE CORONAGRAPHIPOLARIMETER IS 

EXTERNALLY OCCULTED BY THREE DISKS. WITH A 2.6-CM DIAMETER 
PRIMARY OBJECTIVE LENS. OF AIR-SPACED DOUBLET DESIGN. CORONAL 
QUADRANTS ARE IMAGED AT F/S4 ON A MESHLESS VIDICON WITH A 
NUTATING MIRROR ARRANGEMENT AND ARE RECORDED Oil A DEDICATED 
TAPE RECORDER FOR SUBSEQUENT TRANSMISSION TO THE EARTH. FIELDS 
OF VIEW RANGE FROM 1.5 TO 6 SOLAR RADII SQUARE AND ARE 
SELECTABLE WITHIN THE CORONAL QUADRANT. SPATIAL RESOLUTION IS 
SELECTABLE BETWEEN 6.4 AND 12.8 ARC S. SEVEN FILTERS ARE 
AVAILABLE WITHIN THE RANGE OF 4400 A TO 6583 A, AND 
POLARIZATION IS MEASURED BY A SEQUENCE OF THREE POLAROIDS 
ORIENTED 60 DEG APART CA CLEAR POSITION IS ALSO AVAILABLE). 

THE STRAY RADIANCE IS ABOUT 3.E-10 OF THE SOLAR BRIGHTNESS IN 
THE OUTER FIELD. THE INSTRUMENT IS ON AN INDEPENDENT GIMBAL 
MOUNT AND 15 SUN-CENTERED TO WITHIN 10 ARC S. 

SHM. TANDBERG-HANSSE 


INVESTIGATION NAME- ULTRAVIOLET SPECTROMETER AND POLARIMETER 


NSSDC ID- SAM -02 INVESTIGATIVE PROGRAM 


CODE ST
 

INVESTIGATION DISCIPLINECS)
 
SOLAR PHYSICS
 

PERSONNEL 

PI - E. TANDBERG-HAISSEN NASA-MSTC 
01 - R-G. ATHAY HIGH ALTITUDE OBS 
O - J.H. BECKERS SACREXENTO PEAK OBS 
01 - J.C. BRANDT NASA-GSFC 

01 - E.C. BRUNER. JR. LOCKHEED PALO ALTO 
01 - R.. CHAPMAN NASA-GSFC 
01 - R. WOODGATE NASA-GSFC 

BRIEF DESCRIPTION 
THE OBJECTIVES OF THIS EXPERIMENT ARE TO STUDY SOLAR 

ULTRAVIOLET RADIATIONS FROM ACTIVE REGIONS, FLARES. AND THE 
CORONA IN ORDER TO DETERMINE THE PHYSICAL PARAMETERS OF 
TEMPERATURE, DENSITY. VELOCITY. AND MAGNETIC FIELD IN THE SUN'S 
ATMOSPHERE, AND TO CONDUCT AN AERONOMY PROGRAM TO MEASURE 
VARIOUS CONSTITUENTS IN THE EARTH'S ATMOSPHERE BY MEASURING THE 
ATMOSPHERIC EXTINCTION OF SUNLIGHT AT SPACECRAFT DUSC AND DAWN.
 
THIS INSTRUMENT iS A MODIFIED VERSION OF THE 

TELESCOPE-SPECTROGRAPH SYSTEM FLOWN ON THE EIGHTH ORBITING 

SOLAR OBSERVATORY (050 8). THE INSTRUMENT COVERS THE 1100 TO 

3000 A REGION WITH A SPECTRAL RESOLUTION OF ABOUT 0-011 A, 

FRM, AND OBSERVES AN AREA OF TO 4 BY 4 ARC MIN IN SIZE AT A 

POINT DETERMINED BY THE SPACECRAFT POINTING SYSTEM, WITH A 
SPATIAL RESOLUTION COMMANDABLE BETWEEN 1 BY 1 ARC S AND 3V BY 
SO ARC S. POLARIZATION 15 MEASURED USING A ROTATING 
QUARTER-WAVE PLATE INSERTED IN THE LIGHT PATH SO ALL FOUR 

STOKES PARAMETERS CAN BE DETERMINED. IT IS POSSIBLE TO SELECT 
ANY OF SIX PAIRS OF LINES FOR POLARIMETRY AND ANY OF THREE SETS 
Of FOUR LINES FOR SPECTROSCOPY TO ALLOW SIMULTANEOUS ANALYSIS 
AV DIFFERENT HEIGHTS IN THE SOLAR ATMOSPHERE. 

SAN, WILLSON 


INVESTIGATION AAME- ACTIVE CAVITY RADIOMETER IRRADIANCE 

MONITOR 


NSSDC ID- SMM -cO INVESTIGATIVE PROGRAM 
CODE ST 

INVESTIGATION DISCIPLINE(S) 

SOLAR PHYSICS 

PERSONNEL 

Pi - RC. WILLSON NASA-JPL 

BRIEF DESCRIPTION 
THE OBJECTIVE OF THIS EXPERIMENT IS THE MEASUREMENT OF 

THE TOTAL SOLAR IRRADIANCE WITH STATE-OF-THE-ART ACCURACY AND 
PREEISION. THE TOTAL SOLAR IRRADIANCE FROM THE FAR-ULTRAVIOLET 
THROUGH THE FAR-INFRARED WAVELENGTHS IS MEASURED BY THREE 
ACTIVE CAVITY RADIOMETER (TYPE IV) DETECTORS. THESEDETECTORS 
ARE ELECTRICALLY SELF-CALIBRATED, CAVITY PYRHELIOMEIERS AND ARE 
EACH CAPABLE OF DEFINING THE ABSOLUTE RADIATION SCALE WITH AN 

UNCERTAINTY OF 0.1 PERCENT IN THE INTERNATIONAL SYSTEM OF 
UNITS. 

.*********** SPACE SHUTTLE LDEF-A*********** 

SPACECRAFT COMMON NAME- SPACE SHUTTLE LDEF-A 
ALTERNATE NAMES- LONG DURATION EXPOS=FAC., LDEF 

SHUTTLE OFT 6 

FISSDC ID- SSLDEf 
L 

LAUNCH DATE- MAY 1980 WEIOHT- KG 

LAUNCH SITE- CAPE CANAVERAL, UNITED STATES 
LAUNCH VEHICLE- SHUTTLE 

SPONSORING COUNTRY/AGENCY
 
UNITED STATES NASA-OAST
 

PLANNED ORBIT PARAMETERS
 
ORBIT TYPE- GEOCENTRIC 
ORBIT PERIOD- 90.8 MIN INCLINATION- 57. DEG 
PERIAPSIS- 296. KM ALT APOAPSIS- 296. KH ALT 

PERSONNEL 
PM - W.H. KINARD NASA-LARC 

BRIEF DESCRIPTION
 
THE LONG DURATION EXPOSURE FACILITY (LDEF) IS A REUSABLE. 

UNMANNED. GRAVITY GRADIENT-STABILIZED, FREE-FLYING STRUCTURE ON 
WHICH MANY DIFFERENT EXPERIMENTS CAN BE MOUNTED. THE STRUCTURE 

IS A 12-SIDED REGULAR POLY4OH HAVING A DIAMETER OF 4.27 9 AND A 
LENGTH OF 9.14 H. THE LDEF IS PLACED IN ORBIT BY A SPACE 
SHUTTLE AND RECOVERED AFTER 6 TO 9 MONTHS IN ORBIT. THE 
STRUCTURE CAN ACCOMODATE 76 EXPERIMENT TRAYS WHOSE LENGTHS ARE 

1.27 A AND WHOSE 6IDTHS ARE 0.97 M. MAXIMUM ALLOWED TRAY DEPTH 
AND WEIGHT ARE 0.U0 M AND 79 KG, RESPECTIVELY. ACTIVE 
EXPERIMENTS, WHICH REQUIRE POWER SYSTEMS, DATA STORAGE. ETC.. 
MOST INCLUDE THESE AS AN INTEGRAL PART OF THE EPERIMENT TRAY 
ASSEMBLY. 

.... *... SPACELAB********
 

SPACECRAFT COMMON NAME- SPACELAB I 
ALTERNATE VANES-

NSSDC 1D- SPALABI
 

LAUNCH DATE- 12/00180 WEIGHT- 14500. KG 
LAUNCH SITE- CAPE CANAVERAL, UNITED STATES 
LAUNCH VEHICLE- SHUTTLE
 

SPONSORING COUNTRY/AGENCY
 
INTERNATIONAL ESA
 
UNITED STATES NASA-OSS
 

PLANNED ORBIT PARAMETERS
 
ORBIT TYPE- GEOCENTRIC
 
ORBIT PERIOD- 90.8 MI INCLINAIION- 57. bEG
 
PERIAPSIS- Z96. KH ALT APOAPSIS- 2o. KP ALT
 

PERSONNEL
 
HK - R.E. PACE NASA-MSEC
 
MS - C.R. CHAPPELL NASA-MSFC
 
MG - R. NOBLITT NASA HEADQUARTERS 
SC - .. TAYLOR NASA HEADQUARTERS 

PM - D.C. JEAN NASA-MSFC 

BRIEF DESCRIPTION
 
THE FIRST SPACELAB MISSION IS A JOINT NASA AND EUROPEAN 

SPACE AGENCY CESA) MISSION_ SPACELAB 1 CONSISTS OF A 
PRESSURIZED COMPARTMENT (MODULE) FOR HOUSING E0EIPMENT AND 
FLIGHT PERSONNEL AND A SPACE EXPOSED PLATFORM TO ACCOMODATE 
INSTRUMENTS. THE COMPARTMENT AND PLATFORM ARE FLOWN INTO SPACE 
AND RETURNED INSIDE THE PAYLOAD COMPARTMENT OF THE SPACE 
SHUTTLE ORBITER- THC MISSION IS PLANNED TO LAST 7 DAYS, AND 

WHILE IN SPACE. THE ORBITER PAYLOAD COMPARTMENT DOORS ARE 
OPENED TO ALLOW VIEWING OF THE EARTH, SUN, ADD DEEP SPACE. THE 
FOLLOWING INVESIIGATIONS ARE IN THE DEFINITION STUDY PHASE. AN 
IMAGING SPECTROMERIC OBSERVATORY, SPACE EXPERIMENTS WITH 

PARTICLE ACCELERATORS, STUDIES OF THE IONOzATION STATES Of 
SOLAR AND GALACTIC COSMIC RAY HEAVY NUCLEI, ATMOSPHERIC 
EMISSION PHOTOMETRIC IMAGING, FAR UV OBSERVATIONS USING THE 
FAUST INSTRUMENT, MZE PARTICLE DOSIMETRY. MUTATION Of 
HELIANTHUS ANNUUS. VESTIBULAR EXPERIMENTS, INFLUENCE OF SPACE 

FLIGHT ON ERYTHROKINETICS IN MAN, CHARACTERIZATION OF
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PERSISTING CIRCADIAll RHYTHMS. VESTIBULO-SPINAL REFLEX PERSONNEL
 

MECHANISMS. EFFECTS OF PROLONGED WEIGHTLESSNESS. GEOPHYSICAL PI - J.L. BERTAUX CNRS-SA 

FLUID FLOW. WETTING-SPREADING AND OPERATING CHARACTERISTICS OF 01 - 6. KOCKARTS IASB 

BEARING LUBIRCANTS IN A ZERO GRAVITY ENVIRONMENT. TRIBOLOGICAL 

STUDIES OF FLUID LUBRICATED JOURNAL BEARINGS. ACTIVE CAVITY BRIEF DESCRIPTION 

RADIOMETER SOLAR IRRADIANCE MONITOR, ATMOSPHERIC TRACE THE EXPERIMENT OBJECTIVES ARE -- TO USE A LYMAN-ALPHA
 

MOLECULES OBSERVED BY SPECTROSCOPY, GRILLE SPECTROMETER, WAVES PHOTOMETER WITH ER AND P ABSORPTION
EQUIPPED CELLS TO MEASURE
 

In THE OH EMISSIVE LAYER. TEFPERAIURE-WIND IN DEUTERIUM EMISSION, TO OBSERVE PROTON PRECIPITARION IN THE
 

MESOSPHERE-THRMOSPHERE H AND D LYMAN ALPHA, SOLAR SPECTRUM AURORAL AND EQUATORIAL ZONES. TO USE A HYDROGEN ABSORPTION CELL
 

FROM 1950 A TO 4 MICROMETERS, LOW-ENERGY ELECTRONS, MAGNETIC AS A TECHNIQUE TO ELIMINATE THE INTERPLANETARY LYMAN-ALPHA
 

FIELD MEASUREMENT. PHENOMENA INDUCED BY CHARGED PARTICLE BEAMS. BACKGROUND. TO OBSERVE THE SEPAC PROTON GUN INTERACTION WITH
 

SOLAR CONSTANT, VERY WIDE FIELD CAMERA, X-RAY SPECTROSCOPY, THE STSISPACELAB ENVIRONMENT, AND TO ATTEMPT TO MEASURE
 

HEAVY COSMIC RAY ISOTOPES, VESTIBULAR SLED. SLED EXPERIMENTS. ATMOSPHERIC HYDROGEN LYMAN-ALPHA EMISSIONS. THE EQUIPMENT
 

LYMPHOCYTE PROLIFERATION It, WEIGHTLESSNESS. MASS CONSISTS OF A PHOTOMETER 
 WITH AN ATOMIC HYDROGEN ABSORPTION
 

DISCRIMINATION, MEASUREMENT OF INTRATHORXIC BLOOD PRESSURE, CELL AND AN ATOMIC DEUTERIUM ABSORPTION CELL, AND A SOLAR BLIND
 

ADVANCED BIOSTACK, 5-DIMENSIONAL BALLISTOCARDIOGRAPHY. EFFECT PHOTOMULTIPLIER FOR DETECTOR.
 

OF RADIATION, LEECTROPHYSIOLOGICAL TAPE RECORDER. COLLECTION OF
 

BLOOD SAMPLES. MATERIAL SCIENCE FACILITY, METRIC CAMERA. AND ------- SPACELAE 1, BISWAS-


MICROWAVE SCATTEROMETER-RADIOMETER. 
INVESTIGATION NAME- ION1IATION STATES OF SOLAR AND GALACTIC 

------- BERIM ----------------------	 COSMIC RAY HEAVY NUCLEI STUDIES SPACELAB 1, 


INVESTIGATION NAME-	 PHENOMENA INDUCED BY CHARGED PARTICLE NSSDC ID- SPALABI-06 INVESTIGATIVE PROGRAM 

BEAMS CODE ST/CO-OP 

NSSDE 10- SPALA31-25 INVESTIGATIVE PROGRAM INVESTIGATION DISCIPLINE(S) 

CODE STICO-OP PARTICLES AND FIELDS 
COSMIC RAYS 

INVESTIGATION DISCIPLINE(S) 
PARTICLES AND FIELDS PERSONNEL 

IONOSPHERES P1 - S. BISWAS TATA INST OF FUND RES 
pI - D. LAL PHYSICAL RESEARCH LAB 

PERSONNEL OR - R. COWsII TATA INST OF FUND RES 

PI - C. BEGHIN ENNS, CIR FOR SPECTROM 01 - N. DURGAPRASAD TATA INST OF FUND RES 

01 - Y. ARNAL CRS 01 - V. VENKATAVARADAN TATA INST OF FUND RES 

- . CNRS 01 - S. SARKAR TATA IEST OF FUND RES 

01 - D. HENRY CARS 

01 - 1. PIRRE CNRS BRIEF DESCRIPTION 

01 - J.J. QERTHELIER CNRS THE EXPERIMENT OBJECTIVES ARE TO MEASURE THE IONIZATION 

01 - J. LAUERENAT CARS STATES OF HEAVY ELEMENTS (0 TO FE) IN SOLAR COSMIC RAYS AND THE 

01 - B.A. MARHLd. HORE LOW-ENERGY GALACTIC COSMIC-RAY IONIZATION STATES. THE DETECTOR 

01 - J. TROEM NINE MODULE CONSISTS OF A THIN UPPER STACK OF KODAK CELLULOSE 

OF - R. DOSWELL ESA-ESTEC NITRATE (EN) PLASTIC SHEETS, A LOWER STACK OF KODAK CELLULOSE 

01 - A. GONFALONE ESA-ESTEC NITRATE (CN) WITH LEXAN POLYCARBONATE SHEETS AT THE BOTTOM, AND 

01 - T.R. SANDERSON ESA-ESTEC 	 AN ELECTRONIC DRIVE SYSTEM, 

OF HAMELIN 


BRIEF DESCRIPTION 	 ------- SPACELAB 1, DOELLA 

THE EXPERIMENT 'OBJECTIVES ARE TO USE AN ELECTRON AND ION
 
PEAR GUN (UP TO 1 KEV). AN ASSOCIATED WAVE RECEIVER (P TO 100 INVESTIGATION NAME- ASTRONOMICAL X-RAY SPECTROSCOPY USING A
 

MHZ),NANOMETERSELECTRON TEMPERATURE PROBE, AND THREE PARTICLE GAS SCINTILLATION PROPORTIONAL COUNTER
 

DETECTORS TO -- (1) STUDY IONOSPHERIC NEUTRALIZATION PROCESSES
 

LY STUDYING THE STABILITY OF THE ELECTRONIC POTENTIAL OF THE HSSDC ID- SPALABI-Z INVESTIGATIVE PROGRAM
 

CUN WITH RESPECT TO THE PLASMA. (2) STUDY PLASMA INSTABILITIES CODE SCCOOP
 
EY MEASURING ELECTRICAL (UP TO T00 MHZ) AND MAGNETIC (2OO Hz UP
 

T0 21 MHZ) AIE COMPONENTS. (3) USE THE SHUTTLE MOTION TO INVESTIGATION DISCIPLINE(S)
 

PERFORM lOl BOUNCE EXPERIMENTS, (4) STUDY THE D* INTERACTION X-RAY ASTRONOMY
 

WITH THE NEUTRAL ATMOSPHERE, AND (5) MONITOR THE SECONDARY
 

ELECTRON FLUX. THE EQUIPMENT CONSISTS OF AN ACTIVE PACKAGE PERSONNEL
 

CONSISTING OF AN ELECTRON GUN, AN ION GUN (DEUTERIUM AND PI - G. BOELA U OF MILAN
 

XENON). A PARTICLE DETECTOR. AND A PASSIVE PACKAGE CONTAINING 0E - R.L.F.BOYD U COLLEGE LONDON
 

AN ELECTPIC ANTENNA, MAGNETIC ANTENNA, AND TWO PARTICLE 0E - G. BROWLIE U COLLEGE LONDON
 

DETECTORS. 	 O -,J.L. CULHANE U COLLEGE LONDON 
01 - J. IVES U COLLEGE LONDON 

....... BENTON 01 P.W. SANFORDSPACELAR 1, ------------------ U COLLEGE LONDON 
01 - R.D. ANDRESEN ESA-ESTEC 

INVESTIGATION NAME- HZE-PARTICLC DOSIMETERY E -- A. PEACOCK ESA-ESTEC
 

01 - E.G. TAYLOR ESA-ESTEC
 

ASSOC ID- SPALABl-1l INVESTIGATIVE PROGRAM BY ". SALENI U OF PALERMO
 

CODE SB 
 - L. SCARSI U OF PALERMO 
of - G. VILLA U OF MILAN 

INVESTIGATION DISCIPLINE(S) 
PARTICLES AND FIELDS BRIEF DESCRIPTION 

SPACE BIOLOGY THE EXPERIMENT OBJECTIVES ARE -- (1) 10 USE A GAS 
SCINTILLATION PROPORTIONAL COUNTER (1.5-50 KEV 5-DEG. FIELD OF 

PERSONNEL VIEW. LESS THAN 10 PERCENT RESOLUTION AT 6 KEY) TO MEASURE 

PF - E.V. BENTON U OF CALIF, SAN FRANC. SPECTRAL FEATURES OF GALACTIC X-RAY SOURCES. THE DIFFUSE X-RAY 

0I - D.D. PETERSON U OF CALIF, SAN FRANC. BACKGROUND, CLUSTERS OF GALAXIES. AND THE X-RAY FLOURESCENCE 

B SAN FROM EARTH'S AND TO TEST CAPABILITY TO 

REJECT CHARGED PARTICLE BACKGROUND RADIATION WHOSE ENERGY IS 

ERIEF DESCRIPTION NNEAR THAT OF WEAK X-RAY SOURCES. THE EQUIPMENT IS A GAS 

THE OBJECTIVES OF THIS EXPERIMENT ARE TO PROVIDE BASELINE SCINTILLATION COUNTER HAVING A 25-100 MICROMETER BERYLLIUM 

DATA FOR EVALUATION OF RADIATION RISK TO MAN FROM HIE PARTICLES WINDOW, XENON CHAMBER. PHOTOMULTIPLIER DETECTOR, AND A PULSE 

ON THIS AND FUTURE SPACELAB MISSIONS, AND TO CONTINUE A PROGRAM HEIGHT ANALYZER. 

OF DOCUMENTATION OF HZE - PARTICLE RADIATION INSIDE MANNED 
SPACECRAFT WHICH HAS INCLUDED APOLLO, SKYLAB. AND ASTP ------- SPACELAB 1, BOWYER-


PESSIONS. THE EQUIPMENT CONSISTS OF -- (1) A PASSIVE DOSIMETER
 
PACKET (POP) CONTAINING PLASI1C NUCLEAR TRACK DETECTORS, AN INVESTIGATION NAME- FAR UV OBSERVATIONS USING THE FAUST
 

AGCI CRYSTAL DETECTOR (CD), AND THERHOLUMINESCZNCE DETECTOR INSTRUMENT
 

(TLO) CHIPS, AND (2) A THICK PLASTIC STACK (TPS) CONSISTING OF
 
A STACK OF 200 LEXA% pOLYCARBONATE PLASTIC FILMS. 	 NSSDC ID- SPALABI-OT INVESTIGATIVE PROGRAM 

01 - R.M. CASSOU 	 OF CALIF. FRANC. THE ATMOSPHERE. (Z 

CODE SE/CO-OP
 

SPACELAB-------1, DERTAUX ------------------------------------

INVESTIGATION DISCIPLINE(S)
 

ASTRONOMY
 

THROUGH THE MEASUREMENT OF LYMAN-ALPHA
 
PERSONNEL
 

.SSDC ID- SPALABI-22 INVESTIGATIVE PROGRAM FE - BOWYER U OF 


INVESTIGATION NAME-	 INVESTIGATION ON ATMOSPHERIC H AND D 


C.S. 	 CALIF, BERKELEY 

CODE 	ST/CO-OP OR - G,C. COURTES CNRS-LAS 
01 J.M. DEHARVERG CNRS-LAS 

INVESTIGATION DISCIPLINE(S) 01 - R. HALINA U OF CALIF. SERKELEY 

PARTICLES AND FIELDS 

ATMOSPHERIC PHYSICS 
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BRIEF 	DESCRIPTION PERSONNEL
 
THE EXPERIMENT OBJECTIVE 1$ T0 PERFORM UV (120-3500 A) PI - G.C. COURTES CNRS-LAS 

BROADBAND IMAGINd BEARING AND LOW RESOLUTION (2O-ZSO A) 01 - H. VITON CNRS-LAS 
SPECTROSCOPY OF -- GLOBULAR CLUSTERS. GALACTIC CLUSTERS. 0 - J.P. SIVAN CNRS-LAS 
QUASI-STELLAR OBJECTS. NEARBY GALAXIES. UY STARS, INTENDED 01 - H.L. ATKINS NASA-MSFC 
SOURCES. GEOCORONA AND SPACELAB I CONTAMINANTS. THE EQUIPMENT 
CONSISTS OF A FAR ULTRAVIOLET SPACE TELESCOPE (FAUST) AND AN BRIEF DESCRIPTION 
ELECTRONIC INTERFACE MODULE. THE EXPERIMENT OBJECTIVE IS TO STUDY ZODIACAL LIGHT AND 

GEGENSCHEIN. EXTENDED GALACTIC OBJECTS' SKY BACKGROUND, 

IPACELAB------- 1, BROWN --------------- CONTINUUM LIGHT AND EMISSION LINES III HEI REGIONS. EXTENSION OF 
GALACTIC AND EXTRAGALACTIC MATERIAL. STARS AND STAR-LIKE 

INVESTIGATION NAME- NUTATION OF HELIANTHUS ANNUUS 	 OBJECTS, BRIG T UV OBJECTS, DUST CONTAMINATION AROUND SPACELAB.
 
AND EMISSION AND MORPHOLOGY STUDIES OF ATMOSPHERIC 

HSSOC ID- 'SPALABl-12 INVESTIGATIVE PROGRAM CONSTITUENTS. WITH WIDE FIELD (60 DEG) ULTRAVIOLET C130 TO 363 
CODE SB NM) AND SPECTROGRAPHIC PHOTOGRAPHY. THE EQUIPMENT CONSISTS OF 

A WIDE-FIELD CAMERA CONSISTING Of A HYPERBOLIC COLLECTOP. 
INVESTIGATION DISCIPLINE(S) INTERCHANGEABLE SCHMIDT CHAMBERS (INCLUDING PRISM. FLAT MIRRORS 
SPACE BIOLOGY AND FILTERS), REMOVABLE PROXIMITY FOCUSED INTENSIFIER UTILIZING 

A CHANNEL ELECTRON MULTIPLIER ARRAY (CEMA) DETECTOR SYSTEM WITE 
PERSONNEL A 130 FRAME FILM PACKAGE. 

PI - A.H. BROWN U OF PENNSYLVANIA 
01 - AO. DAHL U OF PENNSYLVANIA -- - SPACELA 1. CROMMELYNCK-------------------------------
01 - D.K. CHAPMAN U OF PENNSYLVANIA
 

INVESTIGATION NAME- ABSOLUTE MEASUREMENT OF THE SOLAR
 

BRIEF DESCRIPTION CONSTANT
 
THE EXPERIMENT OBJECTIVES ARE TO -- (1) DETERMINE 

QUANTITATIVELY WHETHER THE CONDITION OF SUSTAINED NSSDC ID- SPALABI-26 INVESTIGATIVE PROGRAM 
WEIGHTLESSNESS PRODUCES THE SAME DAMPING OR INHIBITING EFFECT CODE ST/CO-OP 
ON PLANT MUTATION AS DOES ROTATION ON A HORIZONTAL CLINOSTAT ON 
EARTH. (2) MEASURE THE PERIOD AND AMPLITUDE OF ANY NUTATIONAL . INVESTIGATION DISCIPLINE(S) 
OSCILLATIONS By THE SEEDLINGS WHICH MAY BE OBSERVED UNDER THE SOLAR PHYSICS 
CONDITIONS Of SUSTAINED WEIGHTLESSNESS, AND (3) GAIN EXPERIENCE 
IN THE CONDUCT OF A PLANT PHYSIOLOGICAL EXPERIMENT IN A PERSONNEL 
MULTIDISCIPLINARY SPACE LABORATORY IN MHICH DIVERSE FACILITIES PI - D_ CROMMELYNCK ROY METEOROL RDST BELA 
APE TO BE SHARED. THE EQUIPMENT CONSISTS OF -- DARK BOX, 01 - V. DOMINGO ESA-ESTEC 
WITHIN WHICH FOUR TEST PLANTS ILLUMINATED BY INFRARED LIGHT ARE 01 - A.C. DIRNEY 	 ESA-FSTEC
 
LOCATED IN THE FIELD OF VIEW OF A VIDEO CAMERA. ROTON 
COMPARTMENTS, PLANT MODULES. BATTERY PACK, VIDEO TAPE DATA BRIEF DESCRIPTION 
RECORDER, CONTROL ELECTRONICS. AND A CARRY-ON MODULE CONTAINER THE EXPERIMENT OBJECTIVES ARE -- (1) TO USE A 
Of 28 PLAHT MODULES. SELF-CALIBRATING RADIOMETER TO MEASURE THE ABSOLUTE VALUE OF 

THE SOLAR CONSTANT AND TO MEASURE ANY LONG-TERM VARIATIONS IN 
....... BUCKER -------------- THE CONSTANT. AND TO FUSED SILICA ANDSPACELAB 1, 	 SOLAR (2) USE SURFACES OF 


METAL CXPOSED TO PALLET CONDITIONS TO DETERMINE THE AMOUNT OF 
INVESTIGATION NANF- ADVANCED BIOSTACK EXPERIMENT DEGREDATION OF OPTICAL SURFACES DUE TO CONDITIONS ON THE 

SPACELAB PALLET. THE EQUIPMENT CONSISTS OF AN ABSOLUTE 
NSSDC ID- SPALABI-32 INVESTIGATIVE PROGRAM RADIOMETER WITH AN IBUILT STABILITY CHECK. 

CODE SO/CO-OP 
------- SPACELAB 1, DEMOREST -----------------------------------

INVESTIGATION DISCIPLINE(S) 
SPACE 	BIOLOGY INVESTIGATION NAME- TRIBIOLOGICAL STUDIES OF FLUID LUBRICANT 

JOURNAL
 
PERSONNEL 

PI - H. BUCKER U OF FRANKFURT NSSDC ID- SPALABI-1 INVESTIGATIVE PROGRAM 
CODE ES 

BRIEF DESCRIPTION 
THE EXPERIMENT OBJECTIVES ARE TO INCREASE THE KNOWLEDGE INVESTIGATION DISCIPLINE(S) 

OF HZE PARTICLES EFFECT ON BIOLOGICAL SPECIMENS, TO ASSESS TECHNOLOGY 
QUANTITATIVELY THE INTERFERENCE OF HIE PARTICLES WITH OTHER 
BIOLOGICAL STUDIES IN SPACE, TO DETERMINE THE DISTRIBUTION OF PERSONNEL 
HIE PARTICLES AT DIFFERENT LOCATIONS IN THE MODULE AND ON THE PI - K.E. DEMOREST NASA-MSFC 

PALLET. AND ESTABLISH RADIATION PAOTECTION GUIDELINES FOR HAN PI - A.F. WHITAKER 	 NASA-lSiF
 
AND BIOLOGICAL EXPERIMENTS IN FUTURE SPACE FLIGHTS. THE 
EQUIPMENT CONSISTS O FOUR CYLINDERS WITH LAYERS OF DIFFERENT BRIEF DESCRIPTION 
BIOLOGICAL OBJECTS BETWEEN DIFFERENT TRACK DETECTORS, THE EXPERIMENT OBJECTIVES ARE TO -- DETERMINE THE EFFECT 
INTEGRATING DOSIMETERS, AND SPECIALLY SELECTED TRACK DETECTORS- OF ZERO GRAVITY ON THE OPERATION OF FLUID LUBRICATED JOURNAL 

BEARINGS, (2) OBSERVE FLUID FLOW-SURFACE WETTING AND 
------- SPACELAB 1, COBOLI -------------- HYDRODYNAMIC FLUID FORMATION IN JOURNAL BEARINGS OPENING IN 

ZERO GRAVITY. () OBSERVE AND MEASURE DYNAMIC INSTABILITIES IN 
INVESTIGATION NAME- LYMPHOCYTE PROLIFERATION IN HYDRODYNAMIC BEARINGS IN ZERO GRAVITY. (4) EVALUATE THE USE OF 

WEIGHTLESSNESS MAGNETIC FIELDS AND FERROLURRICANTS FOR PREVENTING DYNAMIC 
INSTABILITY IN JOURNAL BEARINGS OPERATING IN ZERO GRAVITY, AND 

NSSDC ID- SPALAB1-36 INVESTIGATIVE PROGRAM (5) EVALUATE THE USE OF MAGNETIC FIELDS FOR CONTROLLING 
CODE SB/CO-OP FERROfLUIDS IN ZERO GRAVITY. EQUIPMENT CONSISTS OF -- TYPICAL 

JOURNAL BEARING AND LUBRICANT. FERROFLUID LUBRICATED MAGNIIC 
INVESTIGATION DISCIPLINE(S) JOURNAL- TRANSPARENT BEARINGS FACILITATE PHOTOGRAPHY AND 

SPACE BIOLOGY 	 OBSERVATION, AND A CAMERA. 

PERSONNE 
L ------- SPACELA 1. ENGE---------------------------------------

PI - A. COGOLI El OF ZURICH 
INVESTIGATION NAME- ISOTOPE STACK 

BRIEF 	DESCRIPTION 
THE EXPERIMENT OBJECTIVE IS TO GAIN FURTHER INFORMATION NSSDC ID- SPALAB1-29 INVESTIGAIVE PROGRAM 

ON THE TRIGGERING OF THE IMMUNORESPONSE AND ON THE MECHANISM OF CODE SC/CO-Op 

EUCARYOTIC CELL DIFFERENTIATION DURING LONG-DURATION 
SPACEFLIGHTS. THE EQUIPMENT CONSISTS OF AN INCUBATOR. FOUR INVESTIGATION DISCIPLINE($) 
FLASKS OF HUMAN BLOOD. AND A VESSEL FOR LIQUID AIR. 	 cOsmIC RAYS
 

SPACELAB-------. 1, COURTES -----------....---- ----- PERSONNEL 
PI - .. ENGE INST E+A NUCLEAR PHYS
 

INVESTIGATION NAME- VERY WIDE FIELD GALACTIC CAMERA 01 - R_ BEAUJEAN INST P+A NUCLEAR PHYS
 
0I - G. SIEGMON INST P+A NUCLEAR PHyS
 

NSSDC ID- SPALABR-27 INVESTIGATIVE PROGRAM 
CODE SC/CO-Op BRIEF DESCRIPTION 

THE EXPERIMENT OBJECTIVE IS TO USE A STACK OF PLASTIC 
INVESTIGATION DISCIPLINE(S) SHEETS TO MEASURE HEAVY COSMIC-RAY NUCLEI (CHARGE I = 3. 50 MEV 
ASTRONOMY PER NUCLEON TO 2 GEV PER NUCLEON), AND TO DETERMINE THE SOURCE. 

ACCELERATION. PROPAGATION, AND AGE OF COSMIC RAYS. THE
 
EQUIPMENT CONSISTS OF A STACK OF LAYERS OF PLASTIC VISUAL TRACK
 
DETECTORS HOUSED IN A SEALED ALUMINUM CONTAINER.
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- -
.....-- SPACELAB 1; ESA STAFF-------- ,-------- --------------- ------- SPACELAB 1, FARMER -----------------------------------

INVESTIGATION NAME-	 METRIC CAMERA FACILITY 


NSSDC ID- SPALAeI-38 INVESTIGATIVE PROGRAM 

CODE ER/CO-OP 

INVESTIGATION DISCIPLINE(S)
 
EARTH RESOURCES SURVEY 


PERSONNEL
 
pI - ESA STAFF ESA-ESTEC 

BRIEF 	 DESCRIPTION 
THE METRIC CAMERA FACILITY HAS A ZEISS AMA A 30123 AERIAL 

SURVEY CAMERA AND A SKYLAB OPTICAL WINDOW, WIS THE FOLLOWING 
MAIN CHARACTERISTICS -- F 305 M, F-STOPS AVAILABLE - F/5.6, 
FIS. FIl, SHUTTER SPEEDS - 1/13) AND 1/1C0 S. NEGATIVE SIZE 
23 k 23 CA (LENGTH FUR 450 PHOTOS PER MAGAZINE), ANGLE OF FIELD 
15 56 DEG, AND A RESOLVING POdER OF 40 PER AM. BLACK AND 
WHITE, COLOR, AND COLOR diN FILMS CAN BE USED- THE MAIN TOPICS 

FOR THE PROPOSED MEASUREMENTS ARE -L ANALYTICAL MEASUREMENTS 

FOR CONTROL EXTENSION, TOPOGRAPHIC MAPPING, ORTHOPHOTOMAPPING, 

RESOLUTION EXPERIMENT, AND THERMATIC MAPPING AND 

IITERPRETATION.
 

-------SPACELAB1. ESA STAFF ------- ............---------------


INVESTIGATION NAME-	 MICROWAVE FACILITY 


NSSOC ID- SPALABI-39 INVESTIGATIVE PROGRAM 

CODE SBCO-OP 


INVESTIGATION DISCIPLINE(S) 

METEOROLOGY 

OCEANOGRAPHY 


PERSONNEL 
p1 - ESA STAFF ESA-ESTEC 

GRIEF DESCRIPTION 

THE OBJECTIVES OF THE MICROWAVE FACILITY IS DEVELOPMENT 


OF ALL-WEATHER REMOTE SENSING METHODS, STUDY SENSOR-OBJECT 

INTERACTION BY MEASUREMENT OF OCEAN SURFACE WAVE SPECTRA WITH A
 

DUAL-FREQUENCY $CATTEROMETEA AND VERIFY SYNTHETIC APERATURE 

RADAR BEHAVIOR. THE EQUIPMENT, CONSISTS OF (1) AN
 
ANTENNA-PARABOLIC DISK WITH DIRECT HORN FEEDING, ACTUAL 

APERATURE TOB, EFFECTIVE APERATURE ABOUT 2 A AZIRMTH AND 1 M 

ELEVATION. BFAMWIDTH OF 3 DEG. ANO EFFICIENCY OF APPROXIMATELY 

66 PERCENT. (2) A RECEIVER - COHERENT PULSE RECEIVER WITH FIXED 
NUMBER OF RANGE GATES, COHERENT PULSE RECEIVER AND A BROADBAND 

RADIOMETER, ANN (3) HF ELECTRONICS - OPERATING FREQUENCY TED, 
CARRIER FREQUENCY z.s0 MHZ. AND AVERAGE RF POWER OF ABOUT 25 W_ 

SPACELAB-------1, ESA STAFF
 

INVESTIGATION NAME-	 SPACE SLED FACILITY 


ASSOC ID- SPALABI-4O INVESTIGATIVE PROGRAM 


- CODE SB/CO-OP 


INVESTIGATION DISCIPLINE(S) 

SPACE BIOLOGY 


PERSONNEL 


PI - ESA STAFF ESA-ESTEC 

BRIEF DESCRIPTION
 
THE SPACE SLED FACILITY IS PROVIDED FOR VESTIBULAR 


RESEARCH ON HUMAN AND ANIMAL TEST SUBJECTS. VARIOUS
 

ACCELERATION PROFILES ARE AVAILABLE. INCLUDING OSCILLATION AT A 
RATE OF 0.02 TO 1 NZ IN THE RANGE Of 0.1-0.5 6. WITH SINUSOIDAL 
AND CONSTANT ACCELERATION. POSITIONING IS AVAILABLE 360 DEG 
AROUND THE UPRIGHT AXIS. AND PLUS OR MINUS 9? DEG AROUND THE 

LATERAL AXIS. 

SPACELAB-------1, ESA STAFF 


INVESTIGATION NAME-	 SPACE PROCESSING LABORATORY 

ISSDC ID- SPALABI-42 INVESTIGATIVE PROGRAM 


CODE EMICO-OP 


INVESYIGATION DISCIPLINE(S) 

TECHNOLOGY 


PERSONNEL 


PC - ESA STAFF ESA-ESTEC 


BRIEF 	DESCRIPTION 


THE SPACE PROCESSING LABORATORY CONSISTS 'Of THREE 
CATEGORIES -- SYSTEM EQUIPMENT, MATERIAL SCIENCES 

INSTRUMENTATION, AO MATERIAL SCIENCES EXPERIMENTS. THE 
CONCEPTUAL DESIGN OF THE GRADIENT HEATING FACILITY FOR HIGH 

TEMPERATURE IS ORIENTED TOWARDS TYPICAL METALLURGICAL, CRYSTAL
 
GROWTID AND GLASS EXPERIMENTS. 


INVESTIGATION NAME-	 ATMOSPHERIC TRACE MOLECULES OBSERVED BY 
SPECTROSCOPY
 

NSSDC ID- SPALABI-0S INVESTIGATIVE PROGRAM
 
CODE EBICO-OP
 

INVESTIGATION DISCIPLINES)
 
ATMOSPHERIC PHYSICS 

PERSONNEL
 
Pl - C.O. FARMER NASA-JPL
 
01 - R. BEER NASA-JPL
 
01 - J. BRECIINRIDGE NASA-JPL
 
OR - 2. NORTON NASA-JPL
 
01 - 0. RAPIER NASA-JPL
 
01 - R. SCHINDLER NASA-JPL
 
oi - I. TAYLOR NASA-JPL
 
01 - R. TOTH NASA-JPL
 
OR - R. ZANDER U OF LIEGE
 
O1 - J. SHAH OHIO STATE U
 
01 - S. SUSKEND NASA-GISS
 
01 - J.W. RUSSELL NASA-LARC
 

BRIEF DESCRIPTION 
THE OBJECTIVE Of THIS EXPERIMENT IS TO USE 

HIGN-RESOLUTI10H' BOARDBAND (2-16 EICROMETERS) INFRARED 

ABSORPTION SPECTRA TO -- (1) DETERMINE TIKE VARIABILITY O MINOR 
AND TRACE CONSTITUENTS OF THE UPPER ATMOSPHERE ON A GLOBAL 
SCALE. AND TO STUDY CHARACTERISTIC RESIDENCE TIMES FOR THESE 
CONSTITUENTS, THE MAGNITUDE Of THEIR SOURCE AND SINKS, AND 
THEIR EFFECTS ON THE STABILITY OF THE ATMOSPHERE. AND 12) 
PROVIDE A CALIBRATED SPECTRAL BACKGROUND ATLAS ESSENTIAL FOR 
THE DESIGN OF ADVANCED INSTRUMENTATION TO BE USED FOR GLOBAL 
MONITORING OF CRITICAL ATMOSPHERIC SPECIES. THE EQUIPMENT 
CONSISTS OF A RAPID-SCAN FOURIER-INTERFERENCE, SPECTROMETER 
SYSTEM CONTAINING -- (1) AN OPTICAL SYSTEM CONSISTING OF THE 
BASIC INTERFEROMETER, FOREOPTICS, DETECTOR OPTICS, SUNTRACKER. 

PHOTO CAMERA, CRYOSTAT AN FILTER WHEEL, (2) A CONTINUOUS-SCAN 
SERVO SYSTEM. (3) AN IR SIGNAL HANDLING SYSTEM. (4) A
 
DATA-HANDLING SYSTEM. (5) A CONTROL/MONITORING SYSTEM. AND (6)
 

THE IR COOLING SYSTEM AND PRESSURIZATION SYSTEM.
 

------- SPACELAB 1. GAVER-


INVESTIGATION NAME-	 MEASUREMENT OF (CENTRAL) VENOUS PRESSURE
 
BY PUNCTURING AN ARM VEIN
 

NSSDC ID- SPALABI-31 - INVESTIGATIVE PROGRAM 
CODE SB/cO-OP. 

INVESTIGATION DISCIPLINE(S)
 
SPACE BIOLOGY
 

PERSONNEL
 
PI - OH. GAUER U OF BERLIN
 
01 - KOCH U OF BERLIN
 
01 - ROCKER U OF BERLIN
 

I1 - KIRSCH 	 U OF BERLIN
 

BRIEF DESCRIPTION
 
THE EXPERIMENT OBJECTIVE IS TO PROCURE ABSOLUTE DATA THAT
 

THE ADAPTION OF MINERAL AND HATER METABOLISM TO THE WEIGHTLESS
 

CONDITION IS INITIATED BY THE ENGORGEMENT OF THE CEPHALAD
 

CIRCULATION. THE EQUIPMENT CONTAINS A STRAIN GAGE MANOMETER,
 
TAPE RECORDER. AND BATTERIES.
 

------- SPACELAB 1. GAUER-------------------------------------


INVESTIGATION NAME-	 COLLECTION BLOOD SAMPLES FOR DETERMINING 
A.D-H.. ALDOSTERONE. AND OTHER HORMONES
 

NSSDC ID- SPALABI-37 INVESTIGATIVE PROGRAM 

CODE SD/CO-Op 

INVESTIGATION DISCIPLINE(S) 

SPACE BIOLOGY 

PERSONNEL
 

PI - O.H. SAUER U OF BERLIN
 

01 - KIRSCH U OF BERLIN
 
01 - KOCH U OF BERLIN
 
01 - ROCKER U OF BERLIN
 
01 - H. STOGOY U OF BERLIN
 

BRIEF 	DESCRIPTION 

THE EXPERIMENT OBJECTIVE IS THE CONFIRMATION AND 
COMPLETION OF SIILAR WORK IN THE SKYLAB FLIGHTS. AND ATTEMPT
 
TO FIND A CONNECTION WITH CIRCULATORY PARAMETERS. THE
 

EQUIPMENT IS A CENTRIFUGE AND A STORAGE CONTAINER AT MINUS 2C
 
DEG.
 

S------$PACELAB 1, GIRARD .........--------- ------


INVESTIGATION NAME- GRILLE SPECTROMETER
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NSSbC ID- SPALAO1-18 INVESTIGATIVE PROGRAM ------- SPACELAB 1, MOJECK---- ------------------------
CODE EB/(O-OP
 

INVESTIGATION DISCIPLINECS) 
ATMOSPHERIC PHYSICS 

PERSONNEL 

P - A. GIRARD 	 ONERA 
01 - D. FRIEMONT 	 MIRA 

o0 - H. ACKERMAN 	 $IRA 

BRIEF 	DESCRIPTION 

THE EXPERIMENT OBJECTIVES ARE -- (1) TO DETERMINE THE 


VERTICAL DISTRIBUTION PROFILES OF TRACE CONSTITUENTS IN THE 

STRATOSPHERE. MESOSPHERE, AND THERMOSPHERE IN ORDER TO STUDY 


THE CHEMICAL AND DYNAMICAL ATMOSPHERIC PROCESSES. AND (2) TO
 
MONITOR. ON A LONG-TERM BASIS. MAN-MADE AND NATURAL ALTERATIONS 

OF THE NEAR-EARTH ENVIRONMENT. THE EQUIPMENT CONTAINS AN 

INFRARED SPECTROMETER WITH A TELESCOPE AND A COOLED INFRARED 


DETECTOR. 


------ SPACELAB 1, GREEN ---------------

INVESTIGATION NAME- ELECTRO-PHYSIOLOGICAL TAPE RECORDER 

NSSbC ID- SPALA91-35 INVESTIGATIVE PROGRAM 
CODE SB 

INVESTIGATION DISCIPLINE(S) 


SPACE BIOLOGY 


PERSONNEL 
PC - H-L. GREEN CLINICAL RES CENTER 

01 - F.D. STOTT CLINICAL RES CENTER 
01 - H.S. WOIFF 	 CLINICAL RES CENTER 


BRIEF DESCRIPTION
 
THE EXPERIMENT OBJECTIVE I TO STUDY ACCLINATISATION OF 


ASTRONAUTS TO ZERO GRAVITY By MEANS OF AN ELECTROCARDIOGRAPH 

(ECG), ELECTROCEPHALOGRAM (EEG), ELECTRO-OCULOGRAM CEOG), AND 

POSSIBLY ELECTROMYOGRAM (ENG) ON A CONTINUOUS BASIS BY A 

MINIATURE TAPE RECORDER ATTACHED TO THE CREW MEMBER. THE 

EQUIPMENT CONSISTS OF ECG, EEG, AND EOG ELECTRODES, 

PREAMPLIFIER, TAPE RECORDER, AND BATTERIES. 

------ SPACELAB 1, HART ----------------

INVESTIGATION NAME- GEOPHYSICAL FLUID FLOW 

NSSDC ID- SPALABI-O INVESTIGATIVE PROGRAM 

CODE SC 


INVESTIGATION DISCIPLINE(S) 


SOLAR 	PHYSICS
 
ASTRONOMY 


PERSONNEL 

PC - J.E. HART U OF COLORADO 
01 - I. TOORR U OF COLORADO 
01 - P. GILMAN HIGH ALTITUDE OBS 
01 - G. FICHTL NASA-MSFC 

BRIEF DESCRIPTEON 

THERE ARE TWO EXPERIMENT OBJECTIVES. ONE OBJECTIVE OF
 

THIS EXPERIMENT IS TO UNDERSTAND THE CONVECTION OF STARS AND 

THE SUN BY -- (1) STUDYING THE ONSET OF CONVECTION BETWEEN 


CONCENTRIC SPHERES AS A FUNCTION OF IMPOSED TEMPERATURE 
DIFFERENCES AND ROTATION, (2) STUDYING THE SHAPES OF THE 
CONVECTION CELLS AT THE ONSET OF CONVECTION AND ITS EVOLUTION. 
(3) STUDYING THE INTERACTIVE MOTIONS SUCH AS MEAN AZIMUTHAL 

FLOWS OBSERVED ON THE SOLAR EQUATORIAL REGION. THE OTHER 
OBJECTIVE IS TO ACT AS THE FORERUNNER OF A SERIES OF PROPOSED 
EXPERIMENTS TO STUDY THE BAROCLINIC PROPERTIES OF THE EARTH'S 
ATMOSPHERE AND THE GENERAL CIRCULATION OF THE EARTH'S OCEAN 
BASINS, THE EOUIPMENT CONSISTS OF AN CLECTROCONVECTION CELL, 

CONTROLLERS, AND A CAMERA. 


------ SPACELAB 1, HERSE---------------

INVESTIGATION NAME-	 WAVES IN THE OH EMISSIVE LAYER 


NSSDC ID- SPALABI-19 INVESTIGATIVE PROGRAM 
CODE EB/CO-OP 

INVESTIGATION DISCIPLINE(S) 

METEOROLOGY 

ATMOSPHERIC PHYSICS 

/ 


PERSONNEL 


PI - M., HERSE CRS-SA 

0 - G. HOREELS ERS-SA 


BRIEF 	DESCRIPTION 

THE EXPERIMENT OBJECTIVES ARE TO STUDY THE LARGE SCALE 

STRUCTURE OF THE ATMOSPHERIC OH EMISSION, AND TO INVESTIGATE 
POSSIBLE RELATIONS BETWEEN THE ON EMISSION STRUCTURE AND 
OROGRAPHY OR METEOROLOGICAL PHENOMENA. THE EQUIPMENT CONTAINS 
AN IMAGE INTENSIFIER WITH A CAMERA, FILTER. AND 16-MM MOVIE 
CAMERA WITH A Zs-MN F 3.95 LENS. 

INVESTIGATION NAME-	 MICRO-ORGANISMS AND BIOMOLECULES IN THE
 
SPACE ENVIRONMENT
 

NSSDC ID- SFPALABi-34 INVESTIGATIVE PROGRAM
 
CODE SBICO-OP
 

INVESTIGATIOH DISCIPLINECS)
 
SPACE BIOLOGY
 

PERSONNEL
 
PI - S. HONECK U OF FRANKFURT
 
01 - C. THOMAS-GORFIAS U OF FRANKFURT
 
01 - G. REITZ U OF FRANKFURT
 

BRIEF 	DESCRIPTION
 
THE 'EXPERIMENT OBJECTIVES ARE TO -- (1) MEASURE
 

QUANTITATIVELY THE EFFECTS OF SPACE PARAMETERS cVACUUM, SOLAR
 

UV-RADIATIDN) ON MICROBIAL BACTERIAL SPORES. BACTERIAL
 
VEGETATIVE CELLS, BACTERIOPHAGES AND ENZYMES AND TO UNDERSTAND
 
THE EFFECTS ON THESE SAMPLES, 12) EVALUATE THE CONSEQUENCES OF
 
GENETIC AND RESPONSE ALTERATIONS. AND () COMPARE THE RESULTS
 
WITH SIMULATION EXPERIMENTS PERFORMED IN THE LABORATORY. THE
 
EQUIPMENT IS A BOX ACCOMMODATING 100 TO 200 BIOLOGICAL SAMPLES.
 

------- SPACELAB 1. 	XIMZEY
 

INVESTIGATION NAME-	 INFLUENCE OF SPACEFLIGHT ON
 
ERYTNROKINETICS IN MAN
 

NSSDC Ib- SPALABI-14 INVESTIGATIVE PROGRAM
 
CODE SB
 

INVESTIGATION DISCIPLINECS)
 
SPACE BIOLOGY
 

PERSONNEL
 
PT - 5.1. KIMZEY NASA-JSC 
01 - W.H. CROSBY SCRIPPS C.9 FOUNDATION 
01 - M. TAVASSOLI SCRIPPS C+R FOUNDATION 
01 - P.C. JOHNSON BAYLOR U 
01 - J.P. CHEN U OF TENNESSEE 
01 - C.D.R.DUhN U OF TENNESSEE 

o1 - R-b. LANGE U OF TENNESSEE 
01 - E.C. LARKIN VETEPANS ADMIN HOOP 

BRIEF DESCRIPTION
 

THE EXPERIMENT OBJECTIVE IS TO OBTAIN NEW AND SPECIFIC
 

INFORMATION PERTAINING TO THE MECHANISM AND SITE OF ACTION
 
RELATIVE TO THE RED BLOOD CELL MASS AND PLASMA VOLUME CHANGES
 
OBSERVED DURING SPACE FLIGHT. THE EQUIPHENT CONSISTS OF AN
 

IN-FLIGHT BLOOD COLLECTION SYSTEM AND A REFRIGERATOR.
 

---- P-- 1, R EDE
5PACELAB ......
 

INVESTIGATION NAME- ATMOSPHERIC EMISSION PHOTOMETRIC LMAGING 

NSSDC ID- SPALABI-OS INVESTIGATIVE PROGRAM
 
CODE ST
 

INVESTIGATION DESCIPIECS)
 
ATMOSPHERIC PHYSICS
 

PERSONNEL
 
PC - S.B. MENDE LOCKHEED PALO ALTO 

01 - R.H. EATHER BOSTON COLLEGE 
01 - RJ. NAUMANN NASA-FSFE 

1 - D.L. REASONER 	 NASA-MSFC 
Of - G.R. SWENSON NASA-MSFC
 

01 - N.J. DUNCAN NASA-MSFC
 
01 - S. CLIFTON NASA-MSFC
 

BRIEF 	DESCRIPTION
 
THE EXPERIMENT OBJECTIVES ARE TO -- (1) INVETIGATE THE
 

UPPER ATMOSPHERIC TRANSPORT PROCESSES THROUGH THE MEASUREMENT
 
OF RESONANT SCATTERED EMISSIONS FROM POSITIVE MG IONS, (2)
 
MEASURE EXCITATION CROSS SECTIONS OF UPPER ATMOSPHERIC
 
CONSTITUENTS USING INJECTED PAR71CLE BEAMS AND DETECTION OF ONe 
RESULTING EMISSIONS, (3) INVESTIGATE ATMOSPHERIC COMPOSITION 
AND ENERGY BUDGET 	 THROUGH OB"ERVATLONS OF NATURAL AURORA. (4) 
OBSERVE LARGE- AND SMALL-SCALE AURORAL MORPHOLOGY AND COMPARE
 
ULTRAVIOLET AND VISIBLE AURORA FEATURES. (5) SUPPORT THE
 

ELECTRON ACCELERATOR IN CONDUCTING MEASUREMENTS OF
 
MAGNETOSPHERIC ELECTRIC FIELDS. AND (6) TO MEASURE SMALL
 
PARTICULATE CONTAMINATION AROUND THE SHUTTLE/ SPACELAB. THE
 
EQUIPMENT CONSISTS OF -- (1) A DUALCEANNEL VIDEO SYSTEM WITH
 
ASSOCIATED OPTICS AND DATA HANDLING ELECTRONICS NOUNTED ON A
 

STABILIEED PLATFORM FOR POINTING AND CONTROL. (2) SEC VIDICON
 

FOR HIGH SENSITIVITY, NIGH-RESOLUTION OPERATION, (3) A
 
LOIRESOLUTION MICROCNANNEL PLATE ARRAY OPERATING IN A PHOTON
 

COUNTING MODE. AND (4) CEOS AID ONBOARD RECORDERS UTILIZED FOR
 
DATA DISPLAY AND RECORDING.
 

----- SPACELAB 1, OBAYASHI ---------------------------------

INVESTIGATION NAME- SPACE EXPERIMENTS WITH PARTICLE
 
ACCELERATORS (SEPAC)
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--- -- -

MSSDEC D- SPALAB-02 INVESTIGATIVE PROGRAM ----- SPACELAD 1, SCANO C A.........---..........O............_
 
CODE ST/CO-OP 

INVESTIGATION NAME- EALLISTOCARDIOGRAPHIC RESEARCH IN

INVESTIGATION DISCIPLINE(S) 
 VEIGHTLESSNESS
 

PARTICLES AND FIELDS
 

PERSONNEL NSSDC IS- SPALABt-33 INVESTIGATIVE PROGRAM
 
P1 - T, OBAYASHI U OF TOKYO CODE SOICOOP
 
01 - J.M. SELLEN 
 TRW SYSTEMS GROUP 
 INVESTIGATION DISCIPLINE(S)

01 - J.. BURCH U OF TEXASSAN ANTONIO 
 SPACE 	BIOLOGY
 
O - C.R. CHAPPELL 	 NASA-SSBFC 
01 - .. T. ROBERTS 
 NASA-MSFC 
 PERSONNEL
 

BRIEF 	DESCRIPTION PI - A. SANO U OF ROME
 

THE EXPERIMENT OBJECTIVES TO USE AN
ARE ELECTRON BEAM BRIEF DESCRIPTION
ACCELERATOR ANDIA MAGNETO PLASMA DYNAMIC ARCJET TO (1) THE EXPERIMENTSTUDY 	-- OBJECTIVES ARE TO RECORD A
AURORAL PRODUCTION 1.4 THE UPPER ATMOSPHERE. (2) IONOSPHERE THREE-DIMENSIONAL BALLISTOCARDIOGRAM IN RESTING WEIGHTLESS MAN
PARAMETERS SUCH AS ANOMALOUS RESTIVITY' PLASMA COUPLING AND COMPARE
PROCESS. ELECTRIC 


IT WITH SIMILAR TRACINGS RECORDED ON THE SAME
AND MAGNETIC FIELD MORPHOLOGY. VEHICLE CHARGE SUBJECT IN GROUND COuDITIoNS. POSSIBLY T0 FIND

NEUTRALIZATION. SHUTTLE/SPACELAR INDUCED ENVIRONMEUTS, ELECTRON 

RCG
 
MODIFICATIONS IN RELATION TO CARDIOVASCULAR ADAPTATIONS TO
BEAM/ NEUTRAL PLUME INTERACTION. 
THE COUPLING BETWEEN THE WEIGHTLESSNESS. AND TO RECORD 
OTHER BODY ACCELERATIONS IN
EARTH'S ATMOSPHERE AND PAGNETOSPHERE AND (3) THE EFFECTS Of RELATION DIAPHRAGM
TO 
 DYNAMICS DURING SPONTANEOUS BREATHING.
PARTICLE INTERAC7IONS ON ATMOSPHERIC DYNAMICS. 
 TEE EQUIPMENT HYPERVENTILATION 
 AND COUGH. THE EQUIPMENT CONSISTS OF THREE
CONSISTS OF AN ELECTRON EA ACCELERATOR, MAGNETO 
PLASMA SERVO-ACCELEROMETERS 
 AND ONE ECG RECORDER WITH FOUR CHANNELS.
DYNAMIC ARCJET, BATTERYICAPACITOR BANK PROVIDE
TO HIGH
 

DISCHARGE CURRENT, MONITOR AND DIAGNOSTIC DEVICES, AND CONTROL, SPACELAB
..----
 1, SUL, HAN...........
 
DISPLAY, AND DATA MANAGEMENT SYSTEMS.
 

INVESTIGATION NAME- CHARACTERIZATION OF PERSISTING
-SPACELADPAN -------
1, 
 C-........ RHYTOMS
CIRCADIA
 
N 


INVESTIGATION NAME-
 REARING LUGRICAIT WETTING. SPREADING AND 
 NSSDE ID- SPALABI-I INVESTIGATIVE PROGRAM
 
OPERATING CHARACTERISTICS IN ZERO-G 
 CODE SB
 

NSSDC 	ID- SPALABI-09 INVESTIGATIVE PROGRAM 
 INVESTIGATION DISCIPLINE(S)
 
CODE RS 
 SPACE BIOLOGY
 

INVESTIGATIOH DISCIPLINE(S) PERSONNEL
 
INTERPLANETARY PHYSICS 
 PI - F.M. SULZMAN 
 HARVARD U
TECHNOLOGY 
 01 - M.C. MOORE 
 HARVARD U
 

PERSONNEL 

-BRIEF DESCRIPTION
 

PI - C.R.T.PA4 
 SHAKER RESEARCH CORP 
 THE EXPERIMENT OBJECTIVES ARE TO -- TEST IF CIRCADIAN
 
RHYTHMS PERSIST THE EARTH'S
GRIEF 	DESCRIPTION OUTSIDE ENVIRONMENT. AND TO
DETERMINE IF THE CIRCADIAN TIMING SYSTEM IS EXOGENOUS OR
THE EXPERIMENT OBJECTIVES 
 ARE 7O -- C1) DETERMINE THE EUDOGENUS AND (2) EXAMINE TUE INLUENCE Of THE SPACEEkTENT TO WHICH 
 SELECTED COMMERCIAL LUBRICANT WETTABILITY IS ENVIRONMENT ON THE CIRCADIAN ORGANIZATION. THE EQUIPMENT
AFFECTED BY A ZERO-GRAVITY E.VIRONMENT, (2) DETERMINE HOW CONSISTS OF A LIGHT 
TIGHT BOX CONTAINING 24 GROWTH TUBES.


BEARING TaRaUE. BEARING LUBRICANT FEEDING, AND SEARING
 
OPERATING FILMS ARE ALTERED By OPERATIONS In ZERO GRAVITy. (3) SPACELAB 1.
------- THEILE ----------...........................
 
COMPARE RESULTS WITH LABORATORY RESEARCH OF COMMERCIAL

APPLICATIONS. ANO PROVIDE DATA FOR
(4) APPLICATIONS IN SPACE INVESTIGATION NAME- D 
 AND LOW FREQUENCY VECTOR MAGNETOMETER
 
HARDWARE. THE EQUIPMENT CONSISTS OF PLATES 
 FOR LUBRICANT
 
WETTING ARID SPREADING TESTS. HYDRODYNAMIC JOURNAL BEARING, AND 
 NSSDC 	IV- SPALABI-23 INVESTIGATIVE 
PROGRAM
 

CODE ST/CO-OP
 
AN AVAILABLE FLIGHT CAMERA. 


SPACELAB-------1. RESCHKE ------------------------ INVESTIGATION DISCIPLINE(S)
 
MAGHETOSPHERIC PHYSICS
 
PARTICLES AND FIELDS
 

INVESTIGATION MAKE VE$TIULO-SPINAL REFLEX MECHANISMS 


SSDC 1O- SPALAOI-16 IRVESIIGATIVE PROGRAM 
 PERSONNEL
 
CODE SB 
 PI B. THEILE 
 BRAUNSCHWEIG TECH U
 

IVESTIGATION DISCIPLINE(S) BRIEF DESCRIPTION
 
SPACE BIOLOGY 
 THE 	 EXPERIMENT OBJECTIVES 
 ARE TO USE A THREE-AXIS
 

FLUXGATE MAGNETOMETER TO STUDY -- (1 MAGNETIC FIELDS OF THE
PERSONNEL 
 IONOSPHERIC POLAR fLECTROJET AND ITS 
RETURN CURRENT. EQUATORIAL
p1 - N.F. RESCHE 	 NASA-JSC ELECTROJET AND THE' SOLAR QUIET CURRENT, (2) THE VECTOR01 - J.L. HOMICK NASA-JSC 

D.J. 	

MAGNETIC FIELD AS A PLASMA PARAMETER, AND (3) THE SPACELAB01 - ANDERSON 
 U OF MICHIGAN MAGNETIC FIELD BACKGROUND. THE EQUIPMENT CONSISTS OF TO 
bRIEF 	DESCRIPTION SEPARATE THREE-AXIS FLUXGATE SENSORS.
 

THE EXPERIMENT OBJECTIVES ARE TO USE THE ESA SLED TO ------- SPACELAB 1, THUILLIER...............................

DETERMINE IF THE VESTIULO-SPINAL REFLEX MEASUREMENT TECHNIQUE
(H-REFLEX) IS SUITROLE AS AN EFFECTIVE OFPREDICTOR INVESTIGATION NAME- TEMPERATURE 
AND WIND MEASUREHENTS IN THE
SUSCEPTIBILITY 
 TO SPACE MOTION SICkNESS. AND TO STUDY THE 
 MESOSPHERE AND THERMOSPHERE
 
RELATIONSHIP BETWEEN 
MOTIOR SICKNESS SENSITIVITY ON THE EARTH
 
WITH CHANGES REFLEXES
ON POSTURAL OBSERVED IN FLIGHT. THE NSDC ID- SPALABI-20 INVESTIGATIVE PROGRAM

EOUIPMENT CONSISTS OF A SLED FACILITY. pOWER MODULE 
CONTAINING 
 CODE ST
 
PULSE GENERATOR-OSCILLOSCOPE DIFFERENTIAL AMPLIFIER
MICROPROCESSOR, PREAMPLIFIER, ISOLATION 

AND
 
STIMULOUS UNIT. AND 
 INVESTIGATION DISCIPLINE(S)


ELECTRODE KIl. 

METEOROLOGY
 

.SPACEELA-...B I * ROSS.. . . . . . . . . . . . . . . . .	 PLANETARY ATMOSPHERES
. .
 

PERSONNEL
INVESTIGATION NAME- MASS DISCRIMINATION DURING 
 p1 - G. THUILLIER CNRS-SA 
WEIGHTLESSNESS 01 I.E. BLAMONT 
 CNRS-SA 

0 - M.L. DUBOINNSSDC 	ID- SPALABI-SO INVESTIGATIVE PROGEAM CURS-SA
 
0I - P. CONNES PARIS OBSERVATORY
 

CODE SD/CO-OP
 
BRIEF 	DESCRIPTION


INVESTIGATION DISCIPLINE(S) 
 THE EXPERIMENT OBJECTIVES ARE TO USE A MICHELSON 
SPACE BIOLOGY INTERFEROMETER TO -- (1) DETERMINE THE TEMPERATURE AND WIND
 

PROFILES FROM THE TOP 
OF THE MESOSPHERE
PERSONNEL 	 TO THE THER OSPHERE BY

ANALYSIS OF THE LINE WIDTHS 
 AND DOPPLER SHIFTS OF NATURAL
PI - H- ROSS 
 U Of STIRLING 
 EMISSION OF DATGLOW AND NIGHTGLOW CONSTITUENTS, AND (2) TO USE
 

BRIEF 	DESCRIPTION THIS EXPERIMENT AS A DEMONSTRATION FOR MORE SOPHISTICATED

INSTRUMENTS 
1O BE FLOWN ON FUTURE MISSIONS. *THE EQUIPMENT

THE EXPERIMENT OBJECTIVE IS - COMPARE CONSISTS
DISCRIMINATION WHE. BOTH 

TO MASS OF THREE FIELD-COMPENSATED MICHELSON INTERFEROMETERS.
THE OBSERVER AND THE TEST OBJECTS ARE A HIGH-RESOLUTION INSTRUMENT. AND A CASSEGRAIN TELESCOPE.
 

YEIGHTLESS, WITH WEIGHT DISCRIMINATION UNDER NORMAL GRAVITY.
 
THE EQUIPMENT IS A BOX CONTAINING WEIGHTED TINS, A BLINDFOLD,
 
INSTRUCTIONS, AND RECORD CARDS,
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SPACELAB ,-THUILLIER-
------- I -------------	 NSSOC ID- SPALA8I-17 INVESTIGATIVE PROGRAM 

CODE SU/CO-OP
 
INVESTIGATIONNAHE- MEASUREMENT OF THE SOLAR SPECTRUM rROM
 

-. 190 TO 4000 NANOMETERS INVESTIGATION DISCIPLINE(S)
 

SPACE BIOLOGY
 
tSSC ID- SPALAB1-Z1 INVESTIGATIVE PROGRAM
 

CODE ST PERSONNEL
 
PC - E.W. VOSS, JR. U OF ILLINOIS
 

INVESTIGATION DICIPLINE(S)
 

SOLAR 	PHYSICS BRIEF DESCRIPTION 
THE EXPERIMENT OBJECTIVES ARE AN EVALUATION OF PROLONGED
 

PERSONNEL 
 WEIGHTLESSNESS AS A STRESS FACTOR EFFECT ON THE IMMUNE RESPONSE 
P1 - G. TRUILLIER CNRS-SA OF HUMANS. AND TO ESTABLISH THE CAPABILITY OF HUMANS TO RESPOND 
P1 - P. SIMON IASP IMMUNOLOGICALLY TO POTENTIAL FOREIGN PATHOGENS DURING FUTURE 
01 - J.E. BLARIONT CNRS-SA SUSTAINED SPACE FLIGHT. THE EQUIPMENT INCLUDES A CONTAINER FOR 
01 - R. PASTIELS IASP STORING BLOOD SAMPLES. STERILE SYRINGES, NEEDLES. AND TEST 
01 - D. LABS LANDESSTERNWART4 TUBES. 

BRIEF 	DESCRIPTION ------- WILHELM-
SPACELAB 1. ------------
THE EXPERIMENT OBJECTIVE IS TO MEASURE THE SOLAR SPECTRAL
 

IkRAbIANCE WITH AN ACCURACY OF 0.1 PERCENT IN ORDER TO INVESTIGATION NAME- STUDY OF LOW-ENERGY ELECTRON FLUX AND
 
DETERMINE SOLAR CONSTANT. VARIATIONS IN SOLAR CONSTANT WITH 
 ITS REACTION TO ACTIVE EXPERIMENTATION
 
SOLAR CYCLE USING SPACELABJSTS FLIGHTS OVER k 10-YEAR PERIOD,
 
AND VARIATIONS Of IRRADIANCE WITHIN EACH SPECTRAL REGION- THE NSSDC ID- SPALABI-24 INVESTIGATIVE PROGRAM
 
EQUIPMENT CONSISTS OF THREE ORATING SPECTROMETERS COVERING -- CODO STICO-OP
 
UV - 190.0 TO 370.0 NM (I NM DANPPASS), VISIBLE - 350.0 TO 1100
 
NM (I NM BANDPASS). AND IR - 1000 TO 4000 UN (10 NM BANDPASS). INVESTIGATION DISCIPLIHE(S)
 

PARTICLES AID FIELDS
 
SPACELAB 1.
------- TORR-------------

PERSONNEL
 
INVESTIGATION NAME- AN IMAGING SPECTROMETRIC OBSERVATORY PI - 9. 
 WILHELM 	 9PI-AERNOMY 

01 - W. STUDEMANM MPI-AERONOMY
 
NSSDC ID- SPALAB1-01 INVESTIGATIVE PROGRAM 01 
- N. RIEDLER TECH U OF GRAZ 

CODE STtCO-OP 

BRIEF DESCRIPTION
 
INVESTIGATION DISCIPLINC($) 	 THE EXPERIMENT OBJECTIVES ARE TO FLY A 2-PI VIEW
FIELD OF 
ATMOSPHERIC PHYSICS ELECTROSTATIC ANALYZER TO MEASURE -- NATURAL ELECTRON FLUXES IN 

THE 0.5- TO 12.0-KEV RANGE TO STUDY PRECIPITATION PROCESS IN
 
PERSONNEL 
 AURORAL EMISSION, EFFECTS OF THE ELECTRON ACCELERATOR (SEPAC) 

PI - M.R. TORR U OF MICHIGAN OPERATIONS ON THE NATURAL ELECTRON FLUXES. THE INFLUENCE OF THE 
01 - A.L. BROADFOOT KITT PEAK NATL CBS SHUTTLEJSPACELAB GENERATED ATMOSPHERE ON THE NATURAL ELECTRON
01 - D.E. SHEANSKY KITT PEAK NATL ORS FLUX. AND TO STUDY NATURAL ELECTRON FLUXES AS A SENSITIVE PROBE 
01 - B.R. SANDEL KITT PEAK NATL 085 OF THE SURFACE CHARGE ON THE STS/SPACELAB. THE EQUIPMENT 
01 - SA. ATREYA U OF MICHIGAN CONSISTS OF AN ELECTROSTATIC DEFLECTION DEVICE WITH A 
01 - G.R- CARIGNAN 	 U OF MICHIGAN HEMISPHERIC FIELD OF VIE6 AND WITH AZIMUTH AND PITCH-ANGLE
 
O - J.C.G.WALKER 	 ARECIBO OS RESOLUTION. AND EIGHT CONTINUOUS CHANNEL ELECTRON MULTIPLIERS 
01 - D.G. TORN U OF MICHIGAN FOR DETECTORS.
 
01 - T.N. DONAHUE U OF MICHIGAN
 

------- SPACELAB 1. WILLSON
 
BRIEF DESCRIPTION
 

THE OBJECTIVES OF THIS EXPERIMENT ARE -- (1) TO PRODUCE - INVESTIGATION NAME- ACTIVE CAVITY RADIOMETER SOLAR
 
THE FIRST DAYTIME SPECTRUM (20O-1Z,0OO0 A. 3-6 A RESOLUTION) IRRADIANCE MONITOR
 
EMISSIONS OF ATMOSPHERIC METASTABLE SPECIES. ATMOSPHERIC
 
MOLECULAR NITROGEN SYSTEMS MESOSPHERE AND LOWER THERMOSPHERE NSSDOC I- SPALABI-04 INVESTIGATIVE PROGRAM
 
TRACE CONSTITUENTS, ATMOSPHERIC HELIUM AND HYDROGEN. (2) TO CODE 
ST/CO-OP 
MONITOR THE SHUTTLE INDUCED CONTAMINATION, AND () TO SERVE AS 
THE PRECURSOR FOR FUTURC SHUTTLE'OBSERVING PROGRAMS USING THIS - INVESTIGATION DISCIPLINE(S) 
OBSERVATORY. THE EQUIPMENT CONSISTS OF (1) A BROADBAND SOLAR 	PHYSICS
 
INSTRUMENT DESIGNED FOR IGH-SPEED OPERATION, (2) AN INSTRUMENT 	 PARTICLES AND FIELDS 
COMPOSED OF FIVE CO-ALIGNED IDENTICAL SPECTROMETERS. EACH 
RESTRICTED TO A GIVEN SPECTRAL RANGE WITHIN THE SELECTED FIELD PERSONNEL 
OF VIEW. AND (3) A MIRROR ON THE COVER USED FOR IMAGE PI - B.C. WILLSON 4ASA-JPL 
STABILIZING. HEIGHT SCANNING OR TRACKING. 	 - BEER01 R. NASA-JPL 

01 - H. ZIRIN CALIF INST OF TECH 
SPACELAB------ 1, VON BAUMGARTEN ------------	 0 - KENDALL, SR. CALIF TECHJ. 	 INST OF 

INVESTIGATION NANE- HUMAN VESTIBULAR REACTIONS AND SENSATION BRIEF DESCRIPTION + 
IN SPACE (SLED EXPERIMENTS) THE EXPERIMENT OBJECTIVES ARE TO MEASURE THE TOTAL SOLAR 

IRRADIANCE, TO MEASURE THE MAGNETUDE AND DIRECTION CHANGES IN 
NISPC ID- SPALABI-41 INVESTIGATIVE PROGRAM TOTAL IRRAD lANCE, LONG TERMTHE SOLAR AND PROVIDE CORRELATION 

CODE SB/CO-OP AND CALIBRATION WITH SATELLITE ROCKET AND FUTURE SHUTTLE 
FLIGHTS. THE EQUIPMENT CONSISTS OF AN ACTIVE CAVITY RADIOMETER 

INVESTIGATION DISCIPLINE(S) TYPE IV (SELFCALIBRATING PYRHELIOMETER). A POkER CONVERTER AN 
,
SPACE BIOLOGY 	 ELECTRONIC UNIT, AND SUPPORT STRUCTURE. 

PERSONNEL SPAC ELAB 1, YOUNG--------------------------------------
PI - R. VON BAUMGARTEN U OF MAINZ 
0E - J. RICHGANS U OF FREIBERG INVESTIGATION NAME- VESTIBULAR STUDIES
 
01 - 7. BRANDT KRUPP KRANKEN-ANGSTALJ
 
01 - H. SCHERER E Or MUNICH NSSDC ID- SPALA1-13 INVESTIGATIVE PROGRAM
 

CODE 55/CO-OP 
BRIEF 	DESCRIPTION 

THE EXPERIMENT OBJECTIVE IS TO USE THE SLED 10 STUDY THE INVESTIGATION DISCIPLINE(S)
 
VISUO-VESTIULAR COORDINATION AND OF THE INTEGRATION OF 
 SPACE BIOLOGY
 
KULTISENSORY STIMULI WITHIN THE ORIENTATION CENTERS OF THE
 
BRAIN BY SUBJECTING THE SUBJECT TO SHORT PERIODS OF LINEAR PERSONNEL
 
ACCELERATION IN CONJUNCTION WITH OPTOKINETIC STIMULATION AND P1 - YOUNG 	 MASS INST OFL.R. TECH 

IN TO 01 MCGILLCALORIC STIMULATION. ADDITION THE SPACE SLED. THE - G.M. JONES U 
EQUIPIENT CONTAINS AN OPTAKrNETIC STIMULATION DISPLAY. A 01 - RE. MALCOLM DEC INST OF ENVIRN MED 
CALORIC STIMULATION SYSTEM, AN OPTICAL TARGET SETTING SYSTEM. 01 - K.E. MONEY D+C INST Of ENVIR MED 
AN EYE MOVEMENT RECOROER, AN ELECTROMYOGRAPHIC RECORDING 
 01 - C.M. OMAN MASS INST OF TECH 
SYSTEM, AN ELECTRONYSTAGMOGRAPHIC RECORDING SYSTEM. 
ELECTROCARDIOGRAPHIC RECORDING SYSTEM, AND A MOTION PERCEPTION BRIEF DESCRIPTION 
INDICATOR. THE EXPERIMENT OBJECTIVE IS TO DETERMINE IF OTOLITH 

SENSITIVITY CHANGES ARE INVOLVED IN SPACE MOTION SICKNESS AND 
------- 1 JR. ------------- POSTURAL EQUIPRMET CONSISTS OF --SPACELAB, VOSS, POSTFLIGHT DISTURBiANEES. 

SLED FACILITY, MOTOR-DRIVEN ROTATING FIELD. 16-MM MOVIE CAMERA, 
INVESTIGATION NAME- EFFECTS OF PROLONGED WEIGHTLESSNESS ON CALIBRATION LIGHT ARRAY, STATION FOR HOPPCNG TEST. AND TAPE 

THE HUMORAL IMMUNE RESPONSE IN HUMANS RECORDER. 
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********* 	 SpACELAB ********** 


SPACECRAFT COMMON NAME- SPACELAB 2 

ALTERNATE OAKES-


NSSDC 	ID- SPALAB2 


LAUNCH DATE- 04 00/UI WEIGHT- KG 

LAUNCH SITE- CAPE CANAVERAL, UNITED STATES 

LAUNCH VEHICLE- SHUTTLE 


SPONSORING COUNTRY.AGENCV 


UNITED STATES NASA-OSF 


PLANNED ORPIT PARAMETERS 

ORBIT TYPE- GEOCENTRIC
 
ORBIT PERIOD- 93.3 MII INCLINATION- 57. DED 

PERIAPSIS- 416. KM ALT APOAPSIS- 416. KM ALT 


PERSONNEL 
MM - R.S. PACE NASA-MSFC 
MS S URBANS.A. NASA-MSFC
 
MG - W.R. NITT NASA HEADQUARTERS 

SC - J.D. ROSENDHAL NASA HEADQUARTERS 


PI - 4.C. JEAN NASA-MSFC
 

BRIEF 	DESCRIPTION 


SPACELAB 2 CONSISTS OF THREE PALLETS AND A UNIQUE 

STRUCTURE (CALLED THE IGLOO) ON WHICH VARIOUS INSTRUMENTS ARE 

EXPOSED TO THE SPACE ENVIRONMENT. IN CONTRAST TO THE
 
MULTIDISCIPLINARY NATURE OF SPACELAD 1, SPACELAB 2 EMPHASIZES 

ONLY 	 PHYSICS AND ASTRONOMY. INCLUDED IN THE PAYLOAD IS THE 

INSTRU4ENT POINTING SYSTEM (IPS) BUILT BY THE EUROPEAN SPACE 


AGENCY (ESA) AND DESIGNED TO POINT THE INSTRUMENTS AT TARGETS 

OF OPPORTUNITY. THE TOLLOWING INVESTIGATIONS HAVE BEEN CHOSEN 

To FLY ON THIS MISSION: VITAMIN D METABOLISM AND BONE 

DEEIJIRALIZATIO, INTERACTION OF OXYGEN AND GHAVITY-INFLUENCED 

LIGNIFICATION, EJECTABLE PLASMA DIAGNOSTICS PACKAGE, PLASMA 

DEPLETION EXPERIMENTS FOR IONOSPHERIC AND RADIO ASTRONOMICAL 

STUDIES. SMALL HELIUM-COOLED INFRARED TELESCOPE, ELEMENTAL 

COMPOSITION AND ENERGY SPECTPA OF COSMIC RAY NUCLEI BETWEEN 50 

GEV PER NUCLEON AND SEVERAL TEV PER NUCLEON, HARD X-RAY IMAGING 

OF CLUSTERS OF GALAXIES AND OTHER EXTENDED X-RAY SOURCES, SOLAR 

MAGNETIC AND VELOCITY FIELD MEASUREMENT SYSTEM. CORONAL HELIUM 

ARUNDANCE SPACELAB EXPERIMENT (CHASE), HIGH-RESOLUTION 

TELESCOPE AND SPECTROGRAPH (HRTS). SOLAR DO SPECTRAL IRRADIANCE 

MONITOR (SUSIM), IN-ORBIT CALIBRATION OF MESA LOW-GRAVITY 

ACCELEROMEIER, AND PROPERTIES OF SUPERFLUIO HELIUM IN ZERO 

GRAVITY. 


SPACELAw 2.------- BRUECKNER -------------

INVESTIGATION NWE- SOLAR UV HIGH-RESOLUTION TELESCOPE AND 

SPECTROGRAPH CHATS) 


NSSDC It- SPALAB2-10 INVESTIGATIVE PROGRAM 

CODE ST 


INVESTIGATION DISCIPLINE(S) 


SOLAR PHYSICS 


PERSONNEL 

Pl - G.E. PRUECKNER US NAVAL RESEARCH LAB 
01 - J.D.F.BARIOE 	 US NAVML RESEARCH LAB 
01 - O.K. MOE 	 US NAVAL RESEARCH LAS 
01 - A.R. NICOLAS 	 US NAVAL RESEARCH LAB 
01 - 4.E. VAN HOOSIER US NAVAL RESEARCH LAB 

.RIEF 	DESCRIPTION 

THE OBJECTIVES OF THIS IIVESTIGATION ARE: (I) THE STUDY 
OF THE E'ERGY TRANSPORT AND MASS BALANCE Of THE TEMPERATURE 
MINIMUM, CHROMOSPHERE TRANSITION ZONE, AND CORONA IN THE QUIET 
SUN AS WELL AS IN PLAGES, FLARES. AND SUNSPOTS; (2) THE 
EXAMINATION OF IHY VELOCITY FIELD OF THE LOWER CORONA TO STUDY 
ThE ORIGIN OF THE SOLAR WIND; (3) THE STUDY OF THE STRUCTURE 
IND ,DYNAMICS 0F SPICULES AND SU-ERSPICULES IN THE Uv SPECTRUM; 
(4) THE STUDY OF STRUCTURE AND DYNAMICS OF PROMINENCES; AND (5) 
THE STUDY OF PIE-FLARE AND FLARE PHENOMENA. THESE OBJECTIVES 
ARE OBTAINED THROUGH INTENSITY MEASUREMENTS, DOPPLER 
FEASUREMENTS, AND LINE PROFILE ANALYSIS OF HIGH SPATIAL 
RESOLUTION C1 ARC-S) AND HIGH SPECTRAL RESOLUTION (3.05 A) OF 
UV SPECTRA (WAVELENGTHS 1176-173C A) COVERING A WIDE VARIETY OF 
CONTINUA AND EMISSION LINES THAT ORIGINATE IN DIFFERENT 
TEMPERATURE REGIMES OF TRE SOLAR ATMOSPHERE. THE 
INSTRUMENTATION CONSISTS OF A STIGMATIC SPECTROGRAPH WITH A 

SLIT THAT COVERS THE FULL SOLAR RADIUS SIMULTANEOUSLY WITH 1000 
RESOLUTION ELEMENTS. THUS THE SLIT COVERS MANY DIFFERENT SOLAR 


FEATURES AT THE SANE TIME. ONE SPECTRUM CONTAINS ENOUGH 
INFORMATION FOR A STATISTICAL ANALYSIS. PHOTOGRAPHS OF A 
SERIES Of SPFCTRA OVER A PERIOD OF AT LEAST 15 MIN ARE MADE IN 
ORDER TO FOLLOW THE CHANGES IN THE INTENSITY. DOPPLER 
VELOCITIES, AND 	 LINE PROFILES AS THEY ARE CAUSED BY 
DISTURBANCES MOVING THROUGH THE SOLAR ATMOSPHERE. 
SPECTROHELIOGRAMS OF TWO DIMENSIONS AS A FUNCTION OF TIME ARE 
CONSTRUCTED IN ORDER TO INVESTIGATE THE 3-DIMENSIONAL STRUCTURE 

OF THE CHROMOSPHERE AND TRANSITION ZONE. A SYSTEMATIC MAPPING 
OF THE CORONAL VELOCITY FIELD OVER THE WHOLE SUN IS ALSO MADE 
ALONG4 1TH A SERIES OF LIFO SPECTRA AT DIFFERENT ALTITUDES FOR 
STUDIES OF STRUCTURE AND DYNAMICS OF SPICULES. THE SLIT IS 
POINTED WITHIN A TOLERANCE OF HALF A SLIT WIDTH FOR A DURATION 
CF AT LEAST 15 MON. THE SLIT OF THE HIGH RESOLUTION TELESCOPE 
LIR SPECTROGRAPH (HATS) IS STEPPED IN RAPID SEQUENCE OVER A 

SPALL 	 AREA OF THE SUN (PLUS OR MINUS 5 ARC-S), WHICH ALLOWS THE 

SPECTROHELIOGRAS TO BE MADE. THE HATS CONSISTS OF A 30-CM
 

GREGORIAN TELESCOPE OF 90-CH FOCAL LENGTH. A UV SPECTROGRAPH. A
 
1600-A BROAD-BAND 	 SPECTROMELIOGRAPH, AND AN H ALPHA SPLIT
 
DISPLAY SYSTEM HOUSED IN A THERMAL CONTROL CANISTER MOUNTED ON 
THE INSTRUMENT POINTING SYSTEM (IPS). THE TELESCOPE HAS AN 
OCCULTING MIRROR AT THE PRIMARY FOCUS THAT REFLECTS AWAY ALL 
BUT A 5 1 15 ARC-MIN PORTION OF THE SOLAR IMAGE THAT THEN 
PASSES THROUGH AN APERTURE TO STRIKE A SECONDARY MIRROR THAT 
RE-IMAGES IT ONTO THE UV WAOSWORTH SPECTROGRAPHIC SLIT PLATE. 
TEE SECONDARY MIRROR RECEIVES LESS THAN ONE SOLAR CONSTANT OF 
ILLUMINATION. THE SPECTRAL RESOLUTION IS 50 MILLIANGSTROH5 AND 
THE SPATIAL RESOLUTION IS I ARC-S. THE ROLL FILM CAMERA HOLDS
 
1000 EXPOSURES OF TYPE 101 FILMR. TV TRANSMISSION IS AT 4.2
 
MRz.
 

------- SPACELAB , BRUECKNER ----------------------------------


INVESTIGATION NAME-	 SOLAR UV SPECTRAL IRRADIANCE MONITOR
 
ISUSIM)
 

NSSDC ID- SPALAB2-11 INVESTIGATIVE PROGRAM
 
CODE ST
 

INVESTIGATION DISCIPLINE(S)
 
SOLAR PHYSICS
 

PERSONNEL 
PI - G.E. BRUECKNER US NAVAL RESEARCH LAB 
01 - J.DoF-OARTOE US NAVAL RESEARCH LAB 
01 - O.K. PRINZ US NAVAL RESEARCH LAB 

BRIEF DESCRIPTION
 
THE OBJECTIVES OF THIS INVESTIGATIONS ARE TO: (1)
 

IMPROVE THE ACCURACY OF KNOWLEDGE OF THE ABSOLUTE SOLAR FLUXES;
 

(2) TO PROVIDE A HIGHLY ACCURATE TRACEABILITY OF SOLAR FLUXES 
TO A VARIETY OF UV RADIATION STANDARDS TO ESTABLISH LONG TERM 
(SOLAR CYCLE) VARIATIONS AND (3) TO MEASURE THE VARIABILITY OF 
SOLAR FLUXES IN THE WAVELENGTH RANGE OF 120-400 MANOMETERS 
DURING SEVERAL TIME PERIODS, RAN6ING FROM FLARE-PRODUCED 
CHANGES TO HE VARIABILITY FROM SOLAR ROTATION. IT IS DESIRED 
TO (A) IMPROVE THE ABSOLUTE ACCURACY OF SOLAR CONTINUUM 
IFRADIANCE MEASUREMENTS IN THIS WAVELENGTH RANGE WITH A GOAL OF 
PLUS OR MINUS 6 TO 10 PERCENT (WAVELENGTH-DEPEIJDENT). (B) 
MEASURE WITH HIGH ACCURACY THE INTENSITIES OF THE CONTINUUM 
BELO. 208 NANOMETERS RELATIVE TO THE INTENSITIES OF TRE 
CONTINUUM ABOVE 208 NANOMETERS WITH A GOAL OF PLUS OR MINUS I 
PERCENT, (C) PERFORM HIGH ACCURACY MEASUREMENTS OF THE 
INTENSITIES OF SOLAR EMISSION LINES RELATIVE TO THE STABLE 
SOLAR CONTINUUM ABOVE 2GF MANOMETERS WITH A GOAL OF PLUS OR 
MINUS 1 TO 5 PERCENT (CAVELENGTH-DEPENDEUT) AND (D) IMPROVE 

THE ABSOLUTE ACCURACY OF SOLAR EMISSION LINE IRRADIANCE 
MEASUREMENTS IN THE 120- TO 400-NANOMETER REGION WIIH A GOAL OF 
PLUS OR MINUS 6 TO 10 PERCENT (WAVELENGTK-ODEPENDENT)- EXISTING 
CALIBRATION METHODS WERE IrPROVED, A NEW ENVIRONMENTAL CONTROL 
SCHEME WAS DEVISED, AND AN ELABORATE COMBINATION OF IN-FLIGHT 

CALIBRATION AND REDUNDANT MEASURING METHODS ARE USED IN ORDER 
TO DISTINGUISH INSTRUMENT CHANGES FROM TRUE SOLAR FLUX 
VARIATIONS. THE INSTRUMENTATION CONSISTS OF A SOLAR DV 

SPECTRAL IRRADIANCE MONITOR. THE MONITOR CONSITS OF TWO 
IDENTICAL BOUBLE-DISPERSION SCANNING SPECTROMETERS, SEVEN 

DETECTORS (FIVE PHOTODIODES AND TWO PHOTON COUNTERS), AND A UV 
CALIBRATIONLIGHT SOURCE. THEY ARE SEALED IN A CANISTER FILLED 
WITH 1.1 ATM OF ARGON TO ELIMINATE THE EFFECTS OF CONTAMINATION 
FROM NIGH VACUUM OUTGASING. ONE SPECTROMETER IS USED ALMOST 
CONTINUOUSLY DURING THE DWYLIGHT PORTION OF THE SOLAR-POINTED 
ORBIT FOR MEASURING SHORT-IME VARIATIONS OF THE UV SOLAR FLUX 
(FLARE-RELATED AND SLOWLY-VARYING COMPONENT). THE OTHER 
SPECTROMETER IS USED ONLY ONCE A DAY TO TRACK ANY CHANGE IN 
SENSITIVITY OF THE FIRST SPECTROMETER. TWO OF THE FIVE 
PHOTODIODES ARE USED ONLY ONCE A DAY. A DEUTERIUM LAMP 
CALIBRATED IN SPECTRAL IRRADIANCE IS USED AS THE TRANSFER 
STANDARD SOURCE FOR DAILY IN-FLIGHT CALIBRATION AND STABILITY 
TRACKING OF BOTH SPECTROMETERS AND ALL SEVEN DETECTORS. THE 
TWO PHOTON COUNTERS OBTAIN A SPECTRAL RESOLUTION OF 0.1 
NANOMETERS OVER THE WHOLE WAVELENGTH RANGE, wHILE S-ANOMETER 
RESOLUTION IS OBTAINED WITH THE FIVE PHOTODIODES. A 
MICROPROCESSOR CONTROLS ALL INSTRUMENT FUNCTIONS BY PROGRAM 
INSTRUCTION. CHANNELS MONITOR THE 121-T0 6-NANONETER LINE CH 
ALPHA) AND SEVEN 	 SEGMENTS OF THE CONTINUUM FROM 145 TO 390 
NANOMETERS. EIGHT HARROI-BAND CHANNELS (0.1-AROMETER 
RESOLUTION) ARE 	 MONITORED CONTINUOUSLY AND SCANNED IN 
IA1-NANOMETER STEPS. IN THE SPECTRAL SCAN MODE (ONCE A DAY) 
THE 	 SPECTRUM FROM 120 TO 400 NANOMETERS 15 SCANNED AT 
0.1-NANOMETER RESOLUTION. IN THE NARROW-BAND MODE THE SOLAR 
SPECTRUM AND THE DEUTERIUM LAMP ARE SCANNED WITH BOTH 
SPECTROMETERS; BOTH ARE MONITORED IN THE BROAD-BAND MODE. 

------- SPACELAB 2, 	COWLES
 

INVESTIGATION NAME-	 INTERACTION OF OXYGEN AND GRAVITY
 
INFLUENCED LIGNIFICATION
 

NSSDC ID- SPALAD2-C2 INVESTIGATIVE PROGRAM
 
CODE SB
 

INVESTIGATION DISCIPLINEES)
 
SPACE BIOLOGY
 

ORIGINAL PAGE IS
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PERSONNEL 


PC - J R. COWLES 	 U OF HOUSiON 
01 - H.W. SCHELD 	 U OF HOUSTON 

BRIEF DESCRIPTION 

THE OBJECTIVES OF THIS INVESTIGATION ARE TO ESTABLISH THE 


EFFECT OF OXYGEN ON LIGHN FORMATION IN PLANT TISSUE SUBJECTED
 
TO A WEIGHTLESS ENVIRONMENT AND TO MEASURE THE RELATIVE AMOUNT 

OF AROMATIC BIOSYNTHESIS UNDER DIFFERENT OXYGEN ENVIRONMENTS. 

THE INVESTIGATION DISTINGUISHES BETWEEN TWO KNOWN FACTORS,
 
OXYGEN AND GRAVITY, THAT INFLUENCE LIGNIFICATION 1N PLANTS. 

SELECTED PREGERMENATED SEEDS ARE PLANTED IN METABOLIC CHAHERS 

AND GERMINATED JUST PRIOR TO LAUNCH. CHAMBERS ARE CLOSED AND 


THE ATMOSPHERIC COMPOSITION IS ADJUSTED BY FLUSHING KNOWN GAS 
MIXTURES THROUGH RUBBER SEPTAS IN THE CHAMBER WALLS- THE 02 
CONCENTRATIONS ARE 21 PERCENT (FOR THE CONTROL), D0 PERCENT. 

AND 3 PERCENT. EACH OXYGEN CONCENTRATION IS DUPLICATED IN 
ANOTHER CHAMBER MODULE. MERCURY VAPOR LAMPS ARE USED TO 
SIMULATE SUNLIGHT DURING PROGRAMMED DAYNIGHT CYCLES 
TEROUGTOUT THE MISSION. THE INVESTIGATION IS ALSO DUPLICATED 
ON EARTH AT I GRAVITY AND ON A CLINOSTAT (GROUND CONTROLS)-

THE INVESTIGATION CHAMBER IS 51 X 36 X 27 CM. HAS A MASS OF 25 

KG, AND IS STORED ON THE ORBITER MID-DECK. IT REQUIRES 55 W 

AND 2a V OF DC CURRENT TO OPERATE AND' EXPENDS A TOTAL ENERGY OF 

12 KWH. 


---- SPACELAB 2, FAZIO ---------------- ........--------------


INVESTIGATION NAME-	 SMALL. HELIUM-COOLED INFRARED TELESCOPE 


NSSDC ID- SPALA2-OS INVESTIGATIVE PROGRAM 


CODE SC 


INVESTIGATION DISCIPLINE(S) 


DUST 


ZODIACAL LIGHT 

ASTRONOMY 


PERSONNEL 

pI - G.G. FAZIO 	 SAO 

OS - W.F. HOFFMANN 	 U OF ARIZONA 
OS - D.E. ILEINIANN SAO 
01 - F.J. LOW 	 U OF ARIZONA 
01 - G.H. RIEKE 	 U OF ARIZONA 

0I - W.A. TRAUB 	 SAO 

01 - E.W. URBAN 	 NASA-MSFC 

BRIEF DESCRIPTION 

THIS MULTIDISCIPLINARY INVESTIGATION INVOLVES BOTH 


SCIENTIFIC AND TECHNICAL GOALS- THE SCIENTIFIC OBJECTIVES ARE 

THE: (1) MEASUREMENT AND MAPPING OF EXTENDED LOW SURFACE 

BRIGHTNESS INFRARED EMISSION FROM THE GALAXY, THE SENSITIVITY 

IS 500 TIMES MORE SENSITIVE THAN CURRENT BALLOON EXPERIMENTS AT 

50 MICROMETERS. THUS MAKING POSSIBLE EXTENSIVE MEASUREMENT OF 

QUANTITY, DISTRIBUTION AND TEMPERATURES Of GALACTIC DUST AND 


STRUCTURE; (2) MEASUREMENT OF DIFFUSE EMISSION FROM 

INTERGALACTIC MATERIAL AND/OR GALAXIES AND QUASARS. THIS 

INVESTIGATION COUPLED WITH THE INFRARED ASTRONOMY SATELLITE 


(IRAS) SELECTED CLUSTERS PROVIDES NEW INFORMATION ON THE 

INTERGALACTIC MEDIUM; (3) MEASUREMENT Of THE 30-DB DUST 

EMISSION. ESPECIALLY 'IF THE HZO COLUMN DENSITY CAN BE HELD TO 

LESS THAN I.E12 MOLISG CM. THE SCANNING AND ABSOLUTE FLUX 

MEASUREMENT CAPABILITY MAKES IT POSSIBLE To MEASURE THE 

ZODIACAL LIGHT EMISSION AND DISTINGUISH IT FROM OTHER SOURCES 


BY ITS SPECTRAL AND SPATIAL DISTRIBUTIONS AND (4) MEASUREMENT 

OF A LARGE NUMBER OF DI5CRETE INFRARED SOURCES THAT OVERLAP 

WITH THE IRAS RESULTS. SPATIAL FILTERING PROVIDES MEASUREMENTS 

OF THE FLUX, SPECTRAL CHARACTERISTICS, POSITIONS. AND SIZES OF 

DISCRETE SOURCES WITH HIGH SENSITIVITY. TECHNICAL OBJECTIVES 

CONCERNED WITH THE MEASUREMENT OF THE NATURAL AND
 
SPACECRAFT-INDUCED INFRARED BACKGROUND AND THE DETERMINATION OF 


SUITABLE TECHNIQUES FOR THE IN-SPACE USE OF SUPERFLUID HELIUM
 
AND CRYOGENIC TELESCOPES ARE: (i) TO TAKE ENVIRONMENTAL 

MEASUREMENTS OF: M20. C02 (AND OTHER INFRARED-ACTIVE 

MOLELULES). DUST PARTICLES, THE EFFECTS OF MOLECULAR DEPOSITION
 
AND COSMIC RAYS, AND THE EFFECTS FROM THE SHUTTLE ENVIRONMENT 

ON THE PERFORMANCE OF COOLED INFRARED TELESCOPES; (2) TO PROVE 

OUT THE DESIGN Of COOLED INFRARED TELESCOPES; AND (3) TO
 
DEMONSTRATE THE PERFORMANCE OF A LARGE SUPERFLUID HELIUK DEWAR 

SYSTEM AND MEASURE CERTAIN PROPERTIES *OF IT IN SPACE. THE 

INSTRUMENTATION CONSISTS OF A SHALL HERSCHELIAN TELESCOPE (15 

CP IN DIAMETER WITH AN FI/ OFF AXIS) COOLED TO 3 K- IT SCANS
 
AT THE RATE OF 6 DEGJS AND COVERS A 90-DEG ARC ACROSS THE SKY. 

THE FOCAL PLANE CONTAINS 11 DETECTORS, 9 OF WHICH COVER THE 


REGION FROM 4 TO 120 MICROMETERS IN THREE NON-OVERLAPPING
 
BROADOBANDS (4 TO 9, 12 TO 24, AND 51 TO 120 MICROMETERS). TWO 


DETECTORS HAVE NARROW-BAND RESPONSES AT THE H O AND C02 BAND 
LOCATIONS C6 TO 7 AND 14 70 16 MICROMETERS). THEY COVER A FULL 

3 DEG PERPENDICULAR TO THE SCAN DIRECTION. THERE IS ALSO A 
MOVEABLE COLD SHUTTER TO PROVIDE AN ABSOLUTE ZERO FLUX 


REFERENCE FOR EACH BAND. THE STORED LIQUID HELIUM COOLING 

SYSTCM IS COMPOSED OF A LIQUID HELIUM DEWAR CONTAINING LIQUID 

HELIUM AT 1.5 K, A TRANSFER LINE ASSEMBLY, A VAPOR-COOLED 

TELESCOPE CRYOSTAT, AND A CRYOSTAT VACUUM COVER. THE PALLET 

DIMENSIONS ARE 165 X 91 A 340 CM WITH A TOTAL MASS Of 690 KG. 

THE INSTRUMENTATION USES 125 V AND 28 V OF DC POWER AND THE 

TOTAL ENERGY EXPENDED IS 25 KWH. DATA ARE TRANSMITTED AT 614 

RES (MAXIMUM). 


------- SPACELAB 2, 	GABRIEL-


INVESTIGATION NAME-	 SOLAR CORONAL HELIUM ABUNDANCE
 

NSSDC ID- SPALAB2-C9 INVESTIGATIVE PROGRAM
 
CODE STICO-OP
 

INVESTIGATION DISCIPLINE(S)
 
SOLAR PHYSICS
 

PERSONNEL
 
PC - A.. GABRIEL APPLETON LAB 
PC - J.L. CULNAME U COLLEGE LONDON 

01 - B.G. PATCHETT APPLETON LAB 
01 - K. STRONG U COLLEGE LONDON 

BRIEF DESCRIPTION
 
THE OBJECTIVES OF THIS INVESTIGATION ARE TO: (1)
 

DETERMINE TO A HIGH ACCURACY THE ABSOLUTE ABUNDANCE OF HELIUM
 
IN THE SOLAR CORONA. THE INVESTIGATION EXAMINES BOTH THE DISK
 
(LIGHT SOURCE) AND THE CORONA (SCATTERING REGION). THE
 
ABUNDANCE OF HELIUM IS DETERMINED FROM THE MEASURERENT OF THE
 
PHOTOEXCITATION OF HYDROGEN LYMAN ALPHA 1216 A AND HELIUM II AT
 
304 A; (2) DETERMINE THE FUNDAMENTAL PARAMETERS OF THE CORONAL
 
PLASMA SUCH AS ELECTRON DENSITY, TEMPERATURE, AND IONIZATION
 
BALANCE AS A FUNCTION OF RADIAL DISTANCE ABOVE THE LIMB. TNESE
 

N AY DETERMINE THE ONSET OF THE SOLAR WIND AND THE REASONS FOR
 
THE LARGE VARIATIONS IN THE RELATIVE ABUNDANCE OF HELIUM IN THE
 
SOLAR WIND DETECTED NEAR EARTH; (3) CONSTRUCT A CONTOUR MAP IN
 
THE INTENSITY OF SELECTED EXTREME UV LINES AND IN PHYSICAL
 
PARAMETERS (ELECTRON TEMPERATURE AND DENSITY) OF CORONAL
 
FEATURES WITH 15 ARC-S RESOLUTION BOTH ON THE DISK AND ABOVE
 
THE LIMB OF THE SUN. THESE GIVE INFORMATION ON THE STRUCTURE
 
OF CORONAL FEATURES SUCH AS ACTIVE REGIONS, CORONAL STREAMERS,
 

AND HELMET STREAMERS; AND (4) MONITOR THE UV INTENSITY OF
 

SHORT-TERM VARIABLE STARS AND DETERMINE THE LINE AND CONTINUUM
 
INTENSITIES FOR A VARIETY OF SPECTRAL TYPES. FOR COOL STARS
 
THIS INVOLVES CHROMOSPHERIC ACTIVITY AND FOR NOT STARS THE EUV
 

FLUX LEVELS. THE' INSTRUMENTATION IS COMPOSED OF A 1-M
 
GRAZING-INCIDENCE SPECTROMETER USING A 1200-LIhE/k RULED
 
GRATING. THE SUN'S IPAGE IS FOCUSED ONTO THE ENTRANCE SLIT
 
PLANE VY MEANS OF A 21-ti FOCAL LENGTH GRAZING-INCIDENCE
 
TELESCOPE OF WALTER TYPE I SECTOR DESIGN. THE SLIT IS ORIENTED
 
TANGENTIALLY TO THE SOLAR LIMB AND CAN BE STEPPED RADIALLY IN
 
STEPS OF 1 TO I ARC-MIN ABOVE THE LIMB BY A SIRVO-DRIVEN LINEAR
 
TRAVERSE ON THE TELESCOPE MIRROR. TEN TO 14 ELECTRON
 
MULTIPLIERS ARE POSITIONED BEHIND DIFFERENT EXIT SLITS AT
 
PRE-SELECTED SPECTRAL POSITIONS ON THE ROWLAND CIRCLE. TWO
 
POSITIONS ARE AT 1216 A AND 30 A (FOR H/HE ABUNDANCES). THE
 
OTHER SLITS COVER OTHER SUBSIDIARY REQUIREMENTS SUCH AS STRAY
 
LIGHT EVALUATION. SOME SLITS HAVE ATTENUATING FILTERS FOR
 
DYNAMIC RANGE OF THE RATIO OF THE DISK INTENSITY TO THAT Of THE
 
CORONA AT 3..E5 KM. FILTERS ARE REMOVED FOR LIMB
 
MEASUREMENTS. A SMALL OSCILLATORY ROTATION OF THE
 
GRATING ABOUT AN AXIS THROUGH THE ENTRANCE SLIT PERMITS A SMALL
 

WAVELENGTH SCAN TO DISCRIMINATE AGAINST SCATTERED STRAY LIGHT.
 
AN AUXILIARY INSTRUMENT MONITORS CHANGES IN HE ID 304-A
 
INTENSITY CAUSED BY ATMOSPHERIC ABSORPTION EFFECTS RESULTING
 

FROM SPACECRAFT HEIGHT OR CHANGES OF LINE-OF-SIGHT TO THE SUN.
 
A ZERO-ORDER DETECTOR MONITORS THE SOLAR LIMB CROSSINGS AND
 

GIVES DATA ON SHORT-TERM INTENSITY VARIATIONS IN STARS FOR
 
WAVELENGTHS SHORTER THAN 1400 A. SIGNALS ARE COUNTED,
 
MULTIPLEXED, AND INTERFACED WITH THE SPACELAB TELEMETRY SYSTEM
 
FOR TRANSHISSION'TO THE GROUND. THE DATA RATE IS E.2 B$S. THE
 

DIMENSIONS OF THE CHASE INSTRUMENT PALLET ARE 70 A 70 X 14 CM,
 
THE ELECTRONICS ARE 30 3C X 3C CM, AND THE TOTAL MASS IS 16D
 
KG_ THE AVERAGE POWER IS EO W. 28 V DC AND THE TOTAL ENERGY 15
 
8.9 KWH. THE ACCURACY IS 38.1 CM (15 IN.) AND THE STABILITY IS
 
12.7 C (5 IN.).
 

--- SPACELAS 2, LANGE ....................................
 

INVESTIGATION NAME-	 IN-ORBIT CALIBRATION OF LOW-G MINIATURE
 
ELECTROSTATIC ACCELEROMETER
 

NSSDC ID- SPALAD2-12 INVESTIGATIVE PROGRAM
 

CODE ST
 

INVESTIGATION DISCIPLINE(S)
 
ATMOSPHERIC PHYSICS
 
TECHNOLOGY
 

PERSONNEL
 
PI - W.G. LANGE BELL AEROSPACE CORP
 

BRIEF DESCRIPTION
 

THE OBJECTIVES OF THIS INVESTIGATION ARE THE: (1)
 
EVALUATION OF THE SPACELAP 2 ORBITAL LOW-GRAVITY ACCELERATION
 

ENVIRONMENT IN PLANNED MODES Of OPERATION (2) EVALUATION Of
 
THE SPACELAB 2 CAPABILITY AS A LOW-GRAVITY TEST FACILITY AND
 

(3) CALIBRATION ANE EVALUATION OF THE IN-ORBIT PERFORMAnCE OF 
THE MINIATURE ELECTROSTATIC ACCELEROMETER (PESA) AS MODIFIED 
FOR 3-AXIS ACCELERATION MEASUREMENT CAPABILITY. THE 
INSTRUMENTATION CON51STS OF A 3-AXIS MINIATURE ELECTROSTATIC 
ACCELEROMETER MOUNTED ON A ROTATING TABLE THAT INTRODUCES A 
VARIABLE AND CONTROLLABLE CENTRIPITAL ACCELERATION ALONG THE 
INPUT AXIS. THE TABLE ALSO PROVIDES MODULATION Of THE SENSED 
ACCELERATIONS. SHIFTING THE SIGNAL TO A LOW-NOISE REGION OF THE 

POWER DENSITY SPECTRUM. ONE OR MORE FIXED POSITIONS ARE USED 
TO MEASURE ALONG PREFERRED AXES. CALIBRATION REQUIRES THAT A 
KNOWN ACCELERATION BE INTRODUCED ALONG ITS INPUT AXIS. THIS 
CAN BE ACCOMPLISHED BYGRAVITY GRADIENT. MASS ATTRACTIOh. OR A 
SLOWLY ROTATING TABLE. THE LATTER IS USE& bECAUSE IT HAS A 

LARGE NUMBER OF DIFFERENT ACCELERATION LEVELS THAT CAP BE
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PRODUCED BY VARYING YlE ROTATION SPEED. VEHICLE ANGULAR RATES 

AND ORBITAL DRAG ARE FREQUENTLY MODULATED. OPERATING MODES 

INCLUDE A CALIBRATION MODE, A FABLE-ROTATINHB MODE, AND A 

TABLE-FIXED MODE. THE MEASUREMENT PERIOD FOR ROTATION RATES 

USED VARIES FROM 10 S AT E-4 GRAVITY TO 1000 S AT E-R GRAVITY, 

THE ACCELEROMETER TABLE ASSEMBLY PALLET IS 25 X 16 CM AND THE 

ELECTRONICS PALLET IS 21 X 13 X 9 CM. THE TOTAL ENERGY USED IS 
3.8 KWH. 

SPACELAB-------2. MASON---------------

INVESTIGATION NAME-	DYNANICS AND THERMAL PROPERTIES OF 

SUPERFLUID HELIUM IN ZERO-b 


TIS$OC ID- SPALAB2-13 INVESTIGATIVE PROGRAM
 
CODE RS 

INVESTIGATION DISCIPLINE(S) 

TECHNOLOGY 


PERSONNEL 


PI - P.O. MASON 	 NASA-JPL 
01 - D.J. COLLINS 	 NASA-JPL 
O - D.D. ELLEMAN 	 NASA-JPL 
01 - B. PETRAC 	 NASA-JPL 
O - NIH. SAFFREN 	 NASA-JPL 

01 - ToG. WANG 	 NASA-JPL 

BRIEF DESCRIPTION 

THE OBJECTIVES OF THIS INVESTIGATION ARE TO DETERMINE THE 
FLUID AND THERMAL PROPERTIES REQUIRED FOR TlE DESIGN OF PLANNED 
SPACE EXPERIMENTS USING SUPERFLUID HELIUM (Z.2 K) AS A CRYOGEN, 
TO ADVANCE SCIENTIFIC UNDERSTIANDING OF THE INTERACTIONS BETWEEN 
SUPERFLUID AND NORMAL LIQUID HELIUM, AND TO DEMONSTRATE THE USE 
OF SUPERFLUID HELIUM AS A CRYOGE IN ZERO GRAVITY. 
SPECIFICALLY, THE OBJECTIVES ARE TOZ (1) TAKE DETAILED 
MEASUREMENTS OF LOW-FREQUENCY SLOSH MODES OF SUPERFLUID HELIUM. 
THE SLOSHING AMPLITUDES. FREQUENCIES. AND DAMPING MUST BE KNOWN 
FOR FUTURE EXPERIMENT DESIGN; (2) TAKE PRECISE MEASUREMENTS OF 
THE THERMAL FLUCTUATIONS AND DISTRIBUTIONS IN SUPERFLUID HELIUM 
IN ZERO GRAVITY. ZERO GRAVITY MAY INDUCE NONUNIFORMITIES THAT 
ARE JOT OPSERVEO IN TERRESTRIAL LABS AT I GRAVITY. 
QUANTITATIVE MEASUREMENTS Of SPATIAL DISTRIBUTIONS AND THE 
SPECTRUM OF 1EIPORAL FLUCTUAIIOdS ARE REQUIRED BY DESIGNERS OF 
FUTURE INVESTIGATIONS. THE INVESTIGATION PERFORMS AT THE 

MICROKELVIN LEVEL OVER A FREQUENCY RANGE FROM £-tOG HZ. () 
DEVE4OP AN APPARATUS TO MEASURE THE VELOCITIES AND ATTENUATION 
OF QUANTIZED SURFACE NAVES IN SUPERFLUID FILMS IN FREQUENCIES 

-SO HIGH THAT SURFACE TENSION FORCES DOMINATE OVER GRAVITY 
FORCES AND ATTENUATION EFFECTS ON EARTH PRECLUDE THEIR 
*EASUREMENT; ADD () OBTAIN SUPERFLUID HELIUM CRYOSTAT 
PERFORMANCE DATA FOR FUTURE SPACE APPLICATIONS BY MEASURING 
TEPPERAIURE DISTRIBUTIONS AND THE SPECTRUM OF TEMPERATURE 
FLUCTUATIONS WITHIN THE MAIN HELIUM DEWAR AND PRESSURES IN VENT 
CONTROL LINES. THE INSTRUMENTATION CONSISTS OF AN INSTRUMENTED 
CRYOSTAT (CONTAINING AN INVESTIGATION PACKAGE INSIDE) AND A 
SUPPORT ELECTRONICS PACKAGE. 'THE CAVITY IS SURROUNDED BY A 
9C-LITER SUPERFLUID HELIUM TOROID AND A NL7ILAYER SUPER 
INSULATION SYSTEM SPACED BY HELIUM VAPOR-COOLED SHIELDS. THF 
DEkAR OPERATES IN 90TH UPRIGHT AND HORIZONTAL CONFIGURATIONS. 
THE CRYOSTAT IS INSTRUMENTED WITH GERMANIUM AND THERMOCOUPLE 
TEMPERATURE SENSORS TO MONITOR THE CHAMBER TEMPERATURES AND THE 
SUPERFLUID PLUG AND INSULATION PERFORMANCE. ACCELEROMETERS 
rOITOR VIBRATION EFFECTS IN ORDER TO CROSS-CORRELATE WITH THE 

eULK BEHAVIOR OBSERVATIONS. THE APPARATUS TO MEASURE THERMAL
 
AND FLUID DYNAMICS 	USES AM OPER FRAME STRUCTURE TO POSITION UP 
TO 1.3 LIQUID-VAPOR 	PHASE SENSORS IN A 3-LITER VOLUME PARTIALLY 

FILLED WITH LIQUID HELIUM. THE FRAME ALSO HAS 25 SEMICOTIDUCTOR 
THERMOMETERS OF DIFFERINU SENSITIVITY CAPABLE OF RESOLVING 

OIFFERENCES CF 1. MICRO ELVINS AT FREQUENCIES UP TO 1 HI. THE 

SPECTRUM OF TEMPERATURE FLUCTUATIONS IS MEASURED BY 9
O K 
CARBON-FIL4 DETECTORS OF 1-ICR ELVIN SENSITIVITY RESPONDING 
1O FREQUENCIES FROM DC TO 1;C HZ. IN THE QUANTIZEO SURFACE 
.AVE INVESTIGATION SUPERFLUID FILMS ARE CONTAINED IN POLISHED 
ANNULAR CHANNELS LOCATED IN SEVERAL SEALED CHAMBERS (EACH OF 
'HICH HAS A DIFFERENT FILM THICKNESS) IN THE SATURATED RANGE 
FROF I TO 1i MICROMETERS. A FILM HEATER IS PLACED IN EACH 
CPANkEL TO GENERATE CAPILLARY WAVES EN HE FILM WITH A PATH 
LENGTH OF (ZPI)R)(4) (R = THE RADIUS OF THE PATH AND N , THE 
NUF.ER OF TIMES HE PULSE CIRCULATES). MODERATELY ACCURATE 
ESTIMATES OF THE VELOCITY AD ATTENUATION Of QUANTIZED SURFACE 
WAVES I THE CAPILLARY REGIME Of 1 TO 100 HZ IN THE FILMS Of 
0.1- TO 1-MICROMETER THICKNESS ARE EXPECTED TO BE OBTAINED. 
THE CRYOSTAT PALLET IS J:C X IE CM. THE PROCESSOR PALLET IS 45 

17 X 23 IN AND THE VACUUM PUMP PALLET IS 30 X 30 Y AS CM. 

SPACELAB 2,
------ ME-DILLO -------------

INVESTIGATION NAME-	 PLASMA DEPLETION EXPERIMENTS FOR 


IONOSPHERIC AND RADIO ASTROOTEICAL STUDY 


NSSOC ID- SPALAB2-OL INVESTIGAIVE PROGRAM 

CODE ST 

INVESTIGATION DISCIPLINE(S) 


ASTRONOMY 

IONOSPHERES AND RADIO PHYSICS 

IONOSPHERES 


PERSONNEL
 
PC - M. MENDILLO 	 BOSTON U 
?I - A.V. DA ROSA 	 STANFORD l 
01 - M.D. PAPAGIANNIS BOSTON U 
01 - M. KELLEY 	 CORNELL U 
01 - RA. HELLIWELL STANFORD U 

01 - P.A. BERNHARDT STANFORD U 
01 - M.B. POHGRA7Z 	 LOS ALAMOS SdI LAB 
01 - G.l. SMITH 	 LOS ALAMOS SCI LAB 
0 - D.J. BAKER 	 UTAH STATE U 
0 - A.D. HARRIS 	 UTAH STATE U 
01 - D.T. FARLEY 	 CORNELL U 
01 - D. ANDERSON 	 NOAA-SEL 

BRIEF DESCRIPTION
 
TEE OBJECTIVES OF THIS INVESTIGATION ARE TO: (1) STUDY
 

THE IONOSPHERIC CF-REGION) DEPLETION AND RELATED EFFECTS CAUSED
 
BY SHUTTLE THRUSTER FIRINGS IN BOTH HIGH AND LOI MID-LATITUDES,
 
(2) DETERMINE THE NATURE OF THE PHYSICAL PROCESSES GOVERNING
 
THE IONOSPHERIC STRUCTURE, INCLUDING DIFFUSION COEFFICIENTS,
 

CHEMICAL REACTION RATES. NEUTRAL WIND VELOCITIES. ELECTRIC
 
FIELDS. ELECTRON COOLING RATES. AND LIMITING FLUXES. 0S) 
PRODUCE CONTROLLED PERTURBATIONS IN THE PLASMASPHERE TO EXAMINE 
THE FORMATION OF ARTIFICIAL VLF DUCTS AND THE EQUATORIAL SPREAD 
OF F. AND (4) UESE THE IONOSPHERIC DEPLETION REGION (HOLE) TO 
CONDUCT GROUND-BASED HIGH-RESOLUTION RADIO ASTRONOMICAL 
STUDIES. DURING FLIGHT THRUST FIRINGS PROM THE ORBITAL 
MANEUVERING SYSTEM RELEASE A MINIMUM OF 200 KG OF EXHAUST 
VAPORS OVER EACH OF THE RADIO ASTRONOMICAL SITES OF WESTEORD, 
MA; PUERTO RICO; ROBERVAL, QUEBEC, JIAMARCA; PERU. AND HOBART, 
AUSTRALIA. AIRGLO OBSERVATIONS ARE ATTEMPTED WITH A 
HIGH-RESOLUTION FABRy-PEROT INTERFEROMETER AT 6300 A CAPABLE OF
 
DISCRIMINATING BETWEEN ATMOSPHERIC EMISSIONS AND SOLAR 
BACKGROUND RADIATION. RADAR AND OPTICAL MCANS ARE USED TO
 
MEASURE TEMPERATURE FLUCTUATIONS AND ION DENSITY WHILE ELECTRON 
CONTENT MEASUREMENTS ARE MADE FROM SATELLITE SIGNALS PASSING 
THROUGH THE MODIFIED REGION. VLF PROPAGATION EFFECTS ARE 
EXAMINED BETWEEN ROBERVAL, QUEBEC AND SIDLE. ANTARCTICA TO 
MEASURE THE EFFECTS OF ARTIFICALLY PRODUCED f-REGION GRADIENTS 
ON THE IONOSPHERIC PROPAGATION OF VLF SIGNALS- COLUMNAR 
ELECTRION CONTENT MEASUREMENTS ARE CONDUCTED USING POLARIMEVERS 
IN CONJUNCTION WITH GEOSTATIONARY SATELLITE BEACONS. OPTICAL 
OBSERVATIONS PROVIDE INFORMATION ON LOW-LATITUDE NEUTRAL WIND 
VELOCITIES AND ELECTRIC FIELDS. LOW-FREQUENCY RADIO ASTRONOMY 
OBSERVATIONS MEASURE THE GALACTIC RADIO NOISE IN THE I TO 5 MHZ 
RANGE. WHERE THE PEAK OF GALACTIC EMISSION OCCURS. AND 
INTRIGUING RADIO SOURCES, E.G. VELA ADD GUM NEBULAE.
 

------- SPACELAD 2. 	 MEYER -------- ------------------

INVESTIGATION NAME-	 ELEMENTAL COMPOSITION AND ENERGY SPECTRA 
OF COSMIC RAY NUCLEI
 

NSSDC ID- SPALAO2-06 INVESTIGATIVE PROGRAM
 
CODE SC
 

INVESTIGATION DISCIPLINE(S)
 
COSMIC RAYS
 

PERSONNEL 
P1 - P. MEYER U OF CHICAGO 
PC - D. MUELLER U OF CHICAGO 
03 - J.E. LAMPORT U OF CHICAGO 

BRIEF DESCRIPTION
 

THE OBJECTIVE OF THIS INVESTIGATION IS TO MAKE A PRECISE
 
DETERMINATION OF THE CHARGE COMPOSITION AND INDIVIDUAL ENERGY
 
SPECTRA OF COSMIC RAY NUCLEI FROM LITHIUM TO IRON COVERING THE
 
ENERGY RANGE FROM 50 TO 2000 GEV/NUCLEDN. THE INVESTIGATION
 
EXPOSES TO DEEP SPACE AN INSTRUMENT OF LARGE VOLUME AND 
CONSIDERABLE MASS FOR AN EXTENDED TIME PERIOD WITEOUT THE 
INFLUENCE OF AM OVERLYING ATMOSPHFRE. THE INSTRUMENT FOR 
CHARGE COMPOSITION IS A TELESCOPE OF TWO PLASTIC SCINTILLATORS; 
FOR THE ENERGY PEASUREMENTS TWO GAS CERENKOV COUNTERS COVERING 
THE RANGE FROM 50 TO 150 GEVINUCLEON AND A TRANSITION RADIATION 
DETECTOR SYSTEM FOR THE REGION FROM ACO TO 200 GEViNUCLEON ARE 
USED. THE DETECTOR ELEMENTS 'ARE CONTAINED IN A CYLINDRICAL 
PRESSURIZED SHELL WITH HEMISPHERICAL TOP AND BOT7OM COVERS (2.d 
M IN DIAMETER WITH A KAXIMUM HEIGHT OF 3.7 P), ALL DETECTOR 
ELEMENTS OCCUPY AREAS 2 x 2 m. THE TRANSITION RADIATION 
DETECTOR CONSISTS OF SIX RADIATORS (WITH A-TOTAL OF 10,000 
PLASTIC FOILS OF S-MICROMETER THICKNESS) AND SIX XENON-FILLED 
MULTIWIRE PROPORTIONAL CHAMBERS AND IS POSITIONED IN THE CENTER 

OF THE INSTRUMENT. TWO SCINTILLATORS ARE ADJACENT TO BOTH ENDS 
AND ARE HOUSED IN LIGHT INTEGRATION BOXES. THE TWO GAS 
CEREHKOV COUNTERS FILL THE REMAINING SPACE BETWEEN THE 
SCINTILLATORS AND HEMISPHERICAL LIDS OF THE PRESSURIZED 
CONTAINER. THE.Y ARE FILLED WITH GASES AT ATMOSPHERIC PRESSURE 
AND THE INNER WALLS ARE COATED WITH WHITE HIGHLY REFLECTIVE 
PAINT. THERE IS 	 A GEODETRIC FACTOR OF 5 S0 M/SR FOR THE
 
TRANSITION DETECTOR AND 1 SO M/SR FOR THE CERENIOV COUNTER 
TELESCOPE. TO DETECT THE LIGHT IF AT INCIDENT PARTICLE 24 
PHOTOMULIPLIER TUBES WITH PHOTOCATHODES 12.7 CM (5 IN.) IN 
DIAMETER ARE USED. FAST 5.08-EM (E-IN.) PROTOPULTIPLIERS ARE 

COUPLED DIRECTLY TO THE SCINTILLATORS, WHICH ARE USED FOR TIME
 
DELAYS BETUEEN RESPONSES RECORDED BY EACH SCINTILLTOR; 
PARTICLES MUST PENETRATE BOTH. CERENKOV RADIATION IS DETECTED 
BY 50 TUBES WITH 12.?-C (5-IN.) WINDQOS. AN ELECTRONICS 
PACKAGE COLLECTS THE INFORMATION FROM THE VARIOUS SENSORS AND 
FORMATS IT FOR GROUND TRANSMISSION. DIMENSIONS OF THE DETECTOR 
ASSEMBLY PALLET ARE ZSC A 280 X 37C C WITH A TOTAL MASS OF 
174 KG. POWER IS 231 W AND 2F V OF DC CURRENT AND THE TOTAL 
ENERGY EXPENDED IS 44 KWH. THE DATA RATE IS 102 KBS_ 
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01 - R.W. MILKEy 	 KITT PEAK NATL BS 
------- SPACELAB 2, SCHNOES--------------- O - S.W. SIMON SACRAMENTO PEAK OHS 

01 - S. WORDEN SACRAMENTO PEAK OBS 
INVESTIGATION NAME- VITAMIN D METABOLISH AND BONE 01 - J.B. ZIRKER SACRAMENTO PEA? 0BS 

DEMINERALIZATION
 
BRIEF DESCRIPTION
 

NSSOC ID- SPALAUZ-01 INVESTIGATIVE PROGRAM THE OBJECTIVES OF THIS INVESTIGATION ARE TO: (1) MEASURE
 
COOE Sn MAGNETIC AND VELOCITY FIELDS 11 THE SOLAR ATMOSPhERE WITH HIGH
 

SPATIAL RESOLUTION (POSSIBLE BECAUSE THE INSTRUMENT IS ABOVE
 

INVESTIGATION DISCIPLINE(S) THE ATMOSPHERE) AND DEDUCE TRE SHALL-SCALE STRUCTURE AND
 
SPACE BIOLOGY EVOLUTION OF THESE FIELDS ON THE fl-TO 2C-MIR TIME SCALE OF
 

SOLAR GRANULATION; (2) FOLLOW THE EVOLUTION OF SOLAR MAGNETIC
 

PERSONNEL STRUCTURES OVER PERIODS OF 2C TO 40 H IN ORDER TO DETERMINE HOW
 
PI - HK. SCHNOES U OF eISCONSIN THE MAGNETIC ELEMENTS COUPLE TO THE SUPERGRANULE VELOCITY
 
0I - H.F. DE LUCA U OF WISCONSIN PATTERNS AND BY WHAT MECHANISMS FIELD DIFFUSION ANO
 
01 - I. HOLTON NASA-ARC DISAPPEARANCE OCCUR. (3) STUDY WITH HIGH TEMPORAL AND SPATIAL
 

RESOLUTION THE MAGNETIC FIELD CHANGES ASSOCIATED WITH TRANSIENT
 
PRIEF DESCRIPTION EVENTS SUCH AS FLARES AND TO ISOLATE AND FOLLOW THE BIRTH OF
 

THE OBJECTIVE OF THIS INVESTIGATION IS TO DETERMINE THE SUNSPOTS. PORES. AND EPHEMERAL REGIONS; (4) DEVELOP THE
 
VITAMIN D METABOLISM AND BONE DEMINERALIZATION OCCURRING IN THE ELEMENTS OF AN H ALPHA MAGETOGRAPHfTELESCOPE THAT CAN BE
 
SPACELAB 2 CREW MEMBERS. ALL ANALYTICAL STEPS ARE PERFORMED IN REFLOWN; AND (S) PROVIDE A TEST OF THE POINTING ACCURACY AND
 
THE INVESTIGATORS' TERRESTRIAL LABORATORY. BLOOD IS DRAWN TROR STABILITY OF TIE INSTRUMENT POINTING SYSTEM (IPS) TO
 
EACH CREW MEMBER (TWO SAMPLES PRIOR TO, TWO DURING, AND TWO SUBARC-SECOND ACCURACY. THE INSTRUMENTATION CONSISTS OF A 
AFTER THE MISSION). BLOOD IS HEPARINIZED AND PLASMA IS SOLAR OPTICAL UNIVERSAL POLARIMETER MOUNTED ON THE IPS. THE 
OBTAINED BY CENTRIFUGATION AND STORED AT -20 DEG C. POLARIMETER IS COMPOSED OF A TUNABLE BIREFRIGENT FILTER WITH A 
INSTRUMENTATION CONSISTS OF TWO BLOOD COLLECTION KITS MEASURING BANOPASS OF 6C FILLIAHGSTPOMS THAT CAN OE SHIFTED IN BYEPS AS 
3v A 20 X 8 CM. A CENTRIFUGE 47 1 39 X 23 CM, AND A FREEZER 53 SMALL AS 2 MILLIANGSTROMS USING ASSOCIATED BLOCKING FILTERS TO 
X 56 46 CM, THE ORBITER MID-DECK. THE TOTAL PERMIT THE FILTER TO OPERATE IN EIGHT SPECTRAL BANDS, EACH4 ALL LOCATED IN 

MASS OF THE INSTRUMENTATION IS 46 Co. IT REQUIRES 200 W AND 28 ABOUT 8A WIDE. A FILM CAMERA TAKES DIRECT FILTERGRAMS THROUGH
 
V OF OC POWER AND IT USES A TOTAL ENERGY OF 0.3 KRh. THE TUNABLE FILTER. A CID-ARRAY CAMERA TAKES PHOTOELECTRIC
 

TILTERGIAMS WITH A HIGH SIGNAL-TO-NOISE RATIO THROUGH THE 
------- SPACELAB 21 SHAHA- ...----------------------------------- TUNABLE FILTERS. A VIDEO PROCESSOR STORES IMAGES IN DIGITAL 

MEMORY AND A NIGH RESOLUTION WHITE LIGHT SYSTEM WITH FILM 
INVESTIGATION NAME- EJECTABLE PLASMA DIAGNOSTICS PACKAGE CAMERA AND VIDEO DISPLAY IS USED FOR ACQUISITION OF ACCURATE 

POINTING DATA. THE FILTER SYSTEMS ARE INTERFACED TO A 30-CM 
NSSDC 10- SPALABZ-03 INVESTIGATIVE PROGRAM CASSEGRAIN TELESCOPE WITH OFFSET POINTING CAPABILITY. 

CODE ST ROTATABLE WEDGES ARE PLACED IN FRONT OF TKE TELESCOPE TO ALLOW 
IT TO OBSERVE ANY DESIRED POINT ON THE SUN. A GUIDER ASSEMBLY 

INVESTIGATION DISCIPLINE(S) COMPENSATES FOR HIGH SPEED IMAGE MOTION. FILTERGRAMS ARE TAKEN 
PARTICLES AND FIELDS IN ORTHOGONAL POLARIZATIONS AT 15 WAVELENGTHS SPACED 2C TO 35 
MAGNETOSPHERIC PHYSICS MILLIAGSTRONS APART AND IN THE NEAR CONTINUUM. THEY ARE 

RECORDED ON S'11s FILM WITH A RESOLUTION ELEMENT OF 50 
PERSONNEL 	 MICROMETERS PEE SIDE. THF TELESCOPE PALLET IS 4Z X 4, X Z5
 

PI - S.D. SHAWHAN U OF IORA CM, THE PROCESSOR, PALLET 15 56 X AD x 36 CM AND THE TOTAL MASS 
01 - L.A. FRANK U OF IOWA IS 183 XG. AN AVERAGE POWER OF 322 W, 22 V DC AND A TOTAL 
01 - D.A. GUNETT U OF IOWA ENERGY OF 31.8 KWH ARE USED. THE DIGITAL DATA RATE 15 2 
0I - N. D'ANGELO U OF IOWA 	 MEGABITS/S AND THERE IS TV TRANSMISSION AT 4.2 PHI.
 

BRIEF DESCRIPTION 	 ------- SPACELAD 2, WILLhORE -----------------------------------

THE OBJECTIVES OF THIS INVESTIGATION ARE TO MEASURE
 

ELECTRIC FIELD WAVES AND THE PLASMA PARTICLE DISTRIBUTION INVESTIGATION NAME- HARD X-RAY IMAGING OF CLUSTERS Of
 
FUNCTIONS RESULTING FROM THE STS OPERATING SYSTEMS. THE MOTION GALAXIES AND OTHER EXTENDED X-RAY SOURCES
 
OF THE ORBITER THROUGH THE PLASMA. THE INJECTION OF ELECTRON
 
BEAMS INTO THE PLASMA. AND THE UNPERTURBED MAGNETOSPHERE NSSDC IO- SPALAG2-O7 INVESI]GATIVE PROGRAM
 
PHENOMEHA, IT CONSISTS OF A FULLY INSIRUMENTED SUBSATELLITE CODE SCfCO-OP
 
SYSTEM WITH SENSORS TO MEASURE: ELECTRIC AND MAGNETIC FIELDS 
AND WAVES FROM 5 HZ TO 1, MHZ. PLASMA ION AND ELECTRON INVESTIGATION DISCIPLINE(S)-
DISTRIBUTION FUNCTIONS FROM 2 EV TO SO 9EV. AND ELECTRON ASTRONOMY 
DENSITY AND TEMPERATURE. THE PLASMA DIAGNOSTIC PACKAGE CpDP) X-RAY ASTRONOMY 
IS MOUNTED IN THE PALLET AREA ON A SPRING-DRIVEN EJECTION 
MECHANISM- THE REMOTE MANIPULATOR SYSTEM REMOVES THE PDP AND PERSONNEL
 
SCANS IT WITHIN THE ORBITER BAY TO SURVEY THE LOCALLY GENERATED PC - A.P. WILLMORE U OF HIRMIN-HAM
 
FIELDS AND PLASMA. ONCE REPLACED ON THE EJECTION MECHANISM, Of - D.K. BEOFORD U OF DIIMINGHAM
 
THE POP IS LAUNCHED TO CO-ORBIT WITH THE ORBITER AT RANGES UP 01 - GF. CARPENTER U OF BIRMINGHAM 
T0 IC KM IN ORDER TO MEASURE NATURAL AND INDUCED WAVES, FIELDS, 01 - CJ. EILES U OF BIRMINGHAM 
AND PLASMA IN THE ORBITER ENVIRONMENT. THE INSTRUMENTATION 01 - J.R.H.HERRIN U OF FIRMINGHAM 
MEASURES 10? A 93 CM AND CONSISTS OF: (1) A QUADRISPHERICAL 01 - G.M. SINNETT U OF BIRMINGHAM 
LOW-ENERGY PROTON AND ELECTRON DIFFERENTIAL ANALYZER. (2) 01 - O.K. SKINNER U OF BIRMINGHAM 
PLASA WAVE ANALYZER/ELECTRIC DIPOLE AND MAGNETIC SEARCH COIL 01 - J.W..WILSON U OF PIRMINGHAM 
SENSORS. (3) A DC ELECTRIC FIELD METER OPERATING IN THE RANGE 
OF Z MILLIVOLTS/N TO 2=0 MILLIVOLTS/M. (4) A TRIAXIAL FLUX4ATE BRIEF DESCRIPTION
 
MAGNETOMETER, AND (5) A LANGRUIR PROBE TO MEASURE ELECTRON THE PURPOSE OF THIS INVESTIGATION IS TO EXAMINE THE
 
DENSITY IN THE REGION OF E-4 TO E-7 CUBIC CM (-), AND ELECTRON EMISSION CLUSTERS OF GALAXIES IN ORDER TO STUDY THE MECHANISMS
 
TEMPERATURE FROM 5E0 TO 5000 K. IN ADDITION, THE INVESTIGATION INVOLVED IN THEIR EMISSION AND THE POSSIBLE PRESENCE Of A"
 
CONSISTS OF A SPECIAL PURPOSE END EFFECTOR (81 x 35 CM), A INTERGALACTIC GAS. THE SPATIAL AND SPECTRAL DISTRIBUTION OF
 
LATCH MECHANISM ASSEMBLY (102 1 102 X C A RECEIVER AND FROM THESE RANGE TO 2
CM), 	 X-RAY FLIX CLUSTERS IN THE ENERGY FROM 2 

DATA PROCESSING ASSEMBLY, AND AN EF ANTENNA ASSEMBLY (27 X 33 A XEV I STUDIED. IT IS ROPED THAT THE OBSERVATIONS WILL 
61 CH). THE TOTAL MASS 15 395 KG, USES 5: W AND 28 V OF DC DISTINGUISH BETWEEN THE TWO EOFPETR5 HYPOTHESES ONl THE ORIGIN 
POWER FOR A TOTAL ENERGY OF 2.04 KWH- THE DATA ARE DIGITAL AT OF X-SAy EMISSION. THAT IS. THERMAL BREMSSTRAHLUNG FROM A HOT 
337 KOS AND THE VIDEO OPERATES AT 4.2 MHZ. THE INVESTIGATION INTERGALACTIC GAS OR THE INVERSE COMPTON INTERACIIONS BETWEEN 
IS CUORDINATED WITH SPALAO2-C4 EPLASMA DEPLETION). HIGH ENERGY ELECTRONS AND THE PHOTONS OF THE 2.?-K MICRWAVE 

BACKGROUND. THE INVESTIGATION 15 ALSO USED ON OTHER X-RAY 
------- TPACELAB 2, TITLE -------------- SOURCES SUCH AS THOSE OCCURRING AT THE CENTER Of OUR GALAXY. 

THESE SOURCES ARE EXTREVELY WEAK AND REQUIRE A POINTING SYSTEM 
INVESTIGATION NAME-	 SOLAR MAGNETIC AND VELOCITY FIELD TO ACQUIRE SUFFICIENT OBSERVING TIKE- THE INSTRUMENT IS A
 

MEASUREMENT SYSTEM DOUBLE X-RAY TELESCOPE THAT USES A TECHNIOUE TO PRODUCE X-RAY
 
IMAGES OF SMALL REGIONS OF THE SKY AT HIGHER X-RAY ENERGIES 

ISSOC ID- SPALA02-G INVESTIGATIVE PROGRAM THAN IS POSSIBLE USING CONVEITIONAL METHODS. IT USES A CODED 
CODE ST BINARY MASK AND A POSITION-SENSITIVE DETECTCR THAT PRODUCES AN 

I 	 -RAY MAP OF THE SKY. THE TASK USES A SPECIAL CASE GF THE
 
INVESTIGATION DISCIPLINE(S) RANDOM PINHOLE MASK. WHICH PRODUCES AN IMAGE By DECONV(LVING
 
SOLAR PHYSICS THE PATTERN OF THE MASK HOLES THAT PRODUCE, A SHADOWCRAR ON THE
 
PARTICLES AND FIELDS POSITION-SENSITIVE DETECTOR WHEN ILLUMINATED BY RADIATION FROM
 
MAdMETOSPHERIC PHYSICS THE OBJECT. THE TWO TELESCOPES HAVE DIFFERENT RESOLUTIONS. 

ONE HAS A COARSE RESOLU7ION T0 DETECT FAINT SOURCES AND AN 
PERSONNEL EXTENDED REGION OF STRONGER SOURCES WHILE THRE OTHER HAS A FINE 

pI - A.M. TITLE LOCKHEED PALO ALTO RESOLUION THAI RESOLVES FINE DETAILS IN MORE INTENSE RECIOLS. 
01 - H.E. RAMSEY LOCKEED PALO ALTO THE VALUES ARE 12 X 12 ARC-KIN AND 3 X 3 ARC-MEN.. 
01 - R.C. SMITNSON LOCKHEED PALO ALTO RESPECTIVELY AT FULL WIDTH H.ALF MANXJMUM OF THE RESPONSE AND DO 
01 - S.A. SCHOOLMAN LOCKHEED PALO ALTO NO NECESSARILY IMPLY THE LIMITS TO THE FINENESS OF THE DETAIL 
01 - T.D. TARBELL LOCKHEED PALO ALTO THAT CAN BE DEDUCED. THE DETECTORS ARE COMPOSED OF IULTIWIRE 
O - L.W. ACTON LOCKHEED PALO ALTO POSITION-SENSITIVE PROPORTIONAL COUNTERS. ANII-COMCIDEIECE 
01 - W.C. LIVINGSTON KITT PEAK NATL OBS TECHNIOUES ARE USED TO REJECT COSMIC RAY EVENTS. A OTORIZED 
01 - J.W. HARVEY 	 KITT PEAK NAIL OS GIMBAL SYSTEM IS USED TO PCINT THE TELESCOPE TO WITHIN .5 DEG
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OF ANY ORIENTATION WITH RESPECT TO THE SHUTTLE. A 

MICROPROCESSOR, SYSTEM ACCEPTS THE NOMINAL VEHICLE ATTITUDE TO
 
SELECT A PREPROGRAMMED LIST OF TARGETS AND TO DRIVE THE 

TELESCOPES. A GYRO PACKAGE FOR POINTING. STAR SENSORS FOR
 
DETERMINATION OF ABSOLUTE DIRECTIONS TO WITHIN 1 ARC-MIN, AND 

STAR FIELD CAMERAS FOR LONG-TERN DRIFT MOTION ARE ALSO PART OF 


THE INSTRUMENTATION. THE TELESCOPE'S PALLET IS 2C6 CH X 335 M 
S I C3 -4 ANO- THE ELECTRONICS PALLET IS 40 X SOX 30 CH. TNF 

TOTAL MASS IS 326 KG. AND'POWER IS 160 U, 28 V OF D CURRENT. 
THE TOTAL 

KBS. 


SPACECRAFT 
ALTERNATE 

NSSDC iO-


ENERGY USED IS 3C 


COMMON NAME- ST 

FAMES- LARGE SPACE 


LST 


LAUNCH DATE- 110083 


KGH AND THE DIGITAL DATA RATE IS 62 

S* ...* -. 

TELESCOPE, SPACE TELESCOPE 

WEIGHT- 9100. KG 

LAUNCH SITE- CAPE CANAVERAL, UNITED STATES 

LAUNCH VEHICLE- SHUTTLE 


SPONSORING COUNTRY/AGENCY 

UNITED STATES NASA-OSS 


PLANNED ORBIT PARAMETERS 


ORBIT TYPE- GEOCENTRIC 

ORBIT PERIOD- 94.5 NIl INCLINATION- 2E. DEG 


PERIAPSIS- 500. AD ALT APOAPSIS- 500. K. ALT 


BEPSUNNEL 

Mv - J.W. KELLER NASA HEADOUARTERS 
SC - .G. ROMAN NASA HEADQUARTERS 
PH - W.C. KEATHLEY NASA-MSfC 
PR - G.H. LEVIN NASA-GSFC 
PS - C.f. O'DELL NASA-MSFC 

5RIEF DESCRIPTION 

THE SPACE TELESCOPE (ST) iS A SPACEBORNE. 


DEFRACTION-LIMITED RITCHEY-CHRETIEN TELESCOPE WITH THE 

FOLLGWING PARAMETERS: AN EFFECTIVE APERTURE OF 2.4 M, A SPATIAL 
RESOLUTION OF 0-1 ARC-S. AND A WAVELENGTH COVERAGE FROM 0.1 TO 

1OO MICRCMETERS. THE EXPECTED LIMITING MAGNITUDE IS BETWEEN 
27 AND 24. THIS IS 13 TIMES GETTER RESOLUTION AND GREATER 
WAVELENGTH COVERAGE THAN GROUND-BASED TELESCOPES, AND DETECTS 


OBJECTS TRAT ARE 5) TIMES FAINTER. THE TELESCOPE IS CAPABLE OF 

ACCOFODATING FIVE DIFFERENT INSTRUMENTS AT ITS FOCAL PLANE.
 

THE SPACE SHUTTLE IS USED FOR INITIAL LAUNCH, IN-ORBIT 


SERVICING, AND FOR RETURN OF THE ST TO THE GROUND FOR
 
MAINTENANCE. THE ANTICIPATED MININUM OPERATIONAL LIFETIME, 


EXCLUDING DOWNTIME FOR PERIODIC MAINTENANCE AND UPDATING, 15
 
GREATER THAI, 15 YR. THE ST SYSTEM SERVES AS A NATIONAL 

ASTRONOMICAL SPACE OBSERVATORY FACILITY. THE USE OF THE 

ONDOARD INSTRUMENTATION IS OPEN TO SCIENTISTS OF ALL COUNTRIES.
 
ITS DESIGN IS FLEXIBLE TO ALLJW FOR THE REPLACEMENT OF 

SCIEITIFIC INSTRUMENTATION WHEN NECESSARY, TO INCORPORATE 

TECHNOLOGICAL ADVANCES. AND TO SATISFY CHARGES I. THE
 
OBSERVATIONAL INTERESTS OF THE ASTRONOMICAL COMMUNITY. 

INSTRUMENTATION UPDATING, REPAIR, OR REPLACEMENT CAN BE 

ACCOMPLISHED EITHER BY RETURN OF THE ST TO THE GROUND, OR BY 


USING SUITED ASTRONAUTS FOP IN-ORBIT WORK. 


ST -----
BLESS 


ILIVESTIGATIOA NAME- HIGH-SPEED PHOTONETER (DSP) 

SSDC ID- LST -06 INVESTIGATIVE PROGRAM 
CODE'SC/CO-OP 


INVESTIGATION DISCIPLINE(S) 

ASTRONOMT 


PERSONNEL 
PI - R.C. BLESS U OF WISCONSIN 

0I - 0.0. VA? CITTERS U OF TEXAS. AUSTIN 
01 - E.L. ROBINSON U OF TEXAS, AUSTIN 
01 - J.L. ELLIOT CORNELL U 
OR - A.D. CODE U OF 4ISCONSI 

BRIEF DESCPIPTION 

THE HIGH-SPEED PHOTOMETER (SP) INVESTIGATION MAKES 


FAST-TIE-RESOLUTION Cl MILLISECOND AND SLOWER) PHOTOMETRIC 
OBSERVATIONS OF RAPIDLY VARYING OBJECTS INI IHE SPECTRAL RAIGE 
1150-6500 A AND LINEAR POLARIAETRIC OBSERVATIONS FROM 2100 TO 
7:00 A CF A WIDE VARIETY OF OBJECTS. IT ESTABLISHES AN 
ACCURAT LINK BETWEEN OBSERVATIONS MADE ON EXISTING VISUAL AND 
UV PHOTOMETRIC SYSTEMS AND THE CORRESPONDING OBSERVATIONS OF 
TIE FA14T OBJECTS OBSERVED BY THE SPACE TELESCOPE. THE 
INSTRUMENT CONSISTS OF TWO IMAGE DISSECTORS - ONE SENSITIVE IN 
THE UV AND SOLAR BLIND, THE OTHER SENSITIVE Il THE VISI8LE ANP 
NEAR INFRARED. A WIDE VARIETY OF BANDPASSES ARE FORMED BY 
BROADBAND AND INTERFERENCE FILTERS ARRANGED I" STRIPS ACROSS 
THE DISSECTOR TUBE'S PHOTOCATHODE. SOME OF THE FILTERS ARE 
COATED WITH A POLARIZING MATERIAL. DIAPHRAGMS PROVIDE A CHOICE 
OF THREE FIELDS Of VIEW: 0.7, 1.4, AND 2.8 ARC-S. THE 
DISSECTORS CAN BE COPHANDED TO RECEIVE PHOTOELECTRONS FROM ANY 

OF THE APPROXIMATELY 1:C FILTER-DIAPHRAGM-POLARIZER 
COPINATIONS AVAILABLE. ThE TWO DETECTORS CAN BE LOCATED 
INSIDE OR OUTSIDE OF AN AXIAL INSTRUMENIT BAY, WITH NO 
ADDITIONAL OPTICS REQUIRED. 

------- ST. BRANDT
 

INVESTIGATION NAME- HIGH-RESOLUTION SPECTROGRAPH (MRS)
 

NSSOC ID- LST -02 INVESTIGATIVE PROGRAX
 
COPE $(/Co-0P
 

INVESTIGATION DISCIPLINE(S)
 

ASTRONOMY
 

PERSONNEL
 

pI - J.C. BRANDT 
* 	 1*************- A. BOGGESS, 3Rb 

01 - E.A. BEAVER 
01 - S.R. HEAP 
Of - J.0. HUTCHINGS 

01 - N.A. JURA 

01 - J.L. LINSKY 
01 - S.P. KARAN 


01 - B.D, SAVAGE 
01 - A.I'. SMITH 

01 - L.M. TRAFTO 
01 - R.J. HEYMANN 


BRIEF DESCRIPION
 

NASA-GSFC
 
NASA-GSFC
 

U OF CALIF, SAN DIEGO
 
NASA-GSFC
 
DOMINION ASTROPHYS OBS
 

U OF CALIF, LA
 

U OF COLORADO
 
NASA-6SFC
 
U OF NISCONSIN
 
NASA-GSFC
 

U OF TEXAS, AUSTIN
 
U OF ARIZONA
 

THIS fNVESTIGAT1ON USES AN ULTRAVIOLET SPECTROGRAPH
 

CAPABLE OF OBTAINING HIGH-QUALITY SPECTRA AT TWO RESOLVING
 
POWERS: 20.00 AND 120,00C. THE LOWER DISPERSION IS ACHIEVED
 
WITH FOUR GRATINGS THAT COVER THE SPECTRAL RANGE 110C-32G0 A SO
 
THAT EACH GRATING IS USED ONLY NEAR ITS MAXIMUM BLAZE
 

EFFICIENCY. THE HIGHER DISPERSION UTILIZES AN ECHELLE
 
ARRANGEMENT. THE SENSOR IS A MULTI-CHANNEL PULSE COUNTING
 
DEVICE, THE DIGICON. THIS DETECTOR OPERATES FUNCTIONALLY LIKE
 

AN IMAGE DISSECTOR TUBE AND CAN BE USED AS AN IMAGE DISSECTOR
 
TO PERFORM STAR CENTERING AND FIELD MAPPING OF THE ENTRANCE
 
APERTURE, ELIMINATING THE NEED FOR A SEPARATE STAR TRACKER OR
 
SLIT CAMERA. THERE ARE TWO DETECTORS, ONE WITH A CSTE
 
PHOTOCATHODE AND ONE WITH CSI. THE TWO TARGET ENTRANCE
 
APERTURE$ HAVE FIELDS OF VIEW OF I ARC-S SO AND 0.3 APC-S SO,
 
RESPECTIVELY. THERE ARE NO SIGNIFICANT TIME CONSTRAINTS. THE
 
HIGH RESOLUTION SPECTROGRAPH (HRS) OPERATES IN SUNLIGHT SO THAT
 
IT CAN BE UTILIZED AT ALL TIMES, EXCEPT WREN THE SOURCE IS
 
OCCULTED BY THE EARTH OR MOON. THE HIGH DYNAMIC RANGE AND
 
CHOICE OF DISPERSIONS MAKE IT POSSIBLE TO OBSERVE A LARGE RANGE
 

OF STELLAR MAGNITUDES, FROM VERY BRIGHT TO MODERATELY FAINT.
 
THE HRS BRIDGES THE GAP BETWEEN OBJECTS OBSERVED BY
 
ROCKET-BORNE SPECTROGRAPHS, COPERNICUS, 10E. AND THE
 

FAINT-OBJECT SPECTROGRAPH (FOS).
 

------- ST, HARMS...............
 

INVESTIGATION NAME- FAINT-OBJECT SPECTROGRAPH (FOS)
 

NSSDC ID- LST -03 INVESTIGATIVE PROGRAM
 
CODE SCICO-OP
 

INVESTIGATION DISCIPLINE(S)
 
ASTRONOMY
 

PERSONNEL 
PC - R.J. HARMS U OF CALIF, SAN DIEGO 
01 - F. BARTKOt JR. MARTIN-MARIETTA AEROSP 

0I - E.A. BEAVER U OF CALIF, SAN DIEGO 
01 - N.C. FORD U OF CALIF, LA 
O-----------------B. MARGON 	 LA- U OF CALIF, 

01 - A.F. DAVIbSEN JOHNS HOPKINS U 
01 - E.I. BURBIDGE U OF CALIF, SAN DIEGO 

01 - J.R. ANGEL 	 U OF ARIZONA 

BRIEF DESCRIPTION 

THE FAINT OBJECT SPECTROGRAPH (FOS) INVESTIGATION-OBTAINS 
SPECTRA OF ASTRONOMICAL OBJECTS AT THE FAINTEST POSSIBLE 
LIMITING MAGNITUDE IN ULTRAVIOLET AND VISIBLE WAVELENGTHS. THE 
SPECTROGRAPH COVERS A BROAD SPECTRAL RANGE AND IS INTENDED FOR
 
SPECTROSCOPY PRIMARILY AT MODEST SPECTRAL RESOLUTION. THE
 
SPECTRAL PROFILES OF BROAD EMISSION AND ABSORPTION FEATURES AND
 
CONTINUUM FLUX DISTRIBUTIONS ARE OBSERVED IN BOTH EXTENDED AND
 
POINT SOURCES. THE FOS DESIGN IS BASED ON A FIXED-SLOT
 
SPECTROGRAPH WITH THE CAPABILITY OF SELECTING EITHER OF TWO
 
SPECTRAL RESOLVING POWERS (100 OR 1000) OVER THE WAVELENGTH
 
RANGE 114C-10.OCG A. A NONDISPERSIVE MODE IS ALSO AVAILABLE.
 

PROVIDING CAMERA 'IMAGES FOR SCIENTIFIC AND TARGET ACQUISITION
 
PURPOSES. A POLARIZATION ANALYZER CAPABILIY IS PROVIDED OVER
 
THE WAVELENGTH RANGE 1B00-2850 A. THE FOS USES A 512-DIODE
 
LINEAR ARRAY OF PHOTON-COUNTING DIGICONS AS DETECTORS. TO
 
COVER THE FULL WAVELENGTH RANGE, TWO DETECTORS ARE USED. THE
 

ULTRAVIOLET/VISIBLE SENSOR HAS A MAGNESIUM FLUORIDE FACEPLATE
 
AND A BIALKALI PHOTOCATHODE. THE VISIBLE/NEAR-IR SENSOR HAS
 
THE SAME WINDOW MATERIAL AND AN EXTENDED-RED TRIALKALI
 
PHOTOCATHODE. FOR THE FAINTEST OBJECTS, 3NTEGRATION TIMES ARE
 
LONG.
 

------- ST. JEFFERYS 

INVESTIGATION NAME- ASTROHETRY SCIENCE
 

. NSSDC ID- LST -09 INVESTIGATIVE PROGRAM 
CODE SC/CO-OP 

INVESTIGATION DISCIPLINE(S)
 
ASTRONOMY
 

IT?
 ORIGINAL PAGE IS 
OF POOR QUALITY 



PERSONNEL 
 ULTRAVIOLET BY SPECIAL PROCESSING- THE OVERALL QUANTUM 
PC - W.H JEFFERYS U OF TEXAS, AUSTIN 'EFFICIENCY OF THE INSTRUMENT IS ABOUT 13 PERCENT FROM LYFAN 
01 - G.F. BENEDICT U OF TEXAS. AUSTIN ALPHA (1214 A) TO 3530 A, RISING RAPIDLY TO ABOUT 50 PERCENT 
O1 - Ps. BEEENWAY U OF TEXAS, AUSTIN FROM 4500 TO 8000 A, THEN GRADUALLY DECREASING INTO THE 
01 - p.J. SHELUS U OF TEXAS, AUSTIN INFRARED. THE COMBINATION OF THE OPTICAL MOSAIC AND CCD 
01 - R.L. DUNCOMBE U OF TEXAS, AUSTIN DETECTORS PROVIDES A CON7IGUOUS FIELD WITH AN OVERALL SIZE OF 
01 - W.F 

- VAN ALTENA YALE U 1600 1 1600 PIXELS. FOCAL RATIOS OF F/12.9 AND F30 GIVE FIELS 
01 - O.G. FRANZ LOWELL OBSERVATORY SIZES OF 2-67 ARC-MIN SE AT A RESOLUTION OF 0.1 ARC-S PER PIXEL 
01 - L.W. FREDERICK U OF VIRGINIA FOR THE WIDE-FIELD CAMERA AND 6E.7 ARC-5 SQ AT 0.343 APC-S PER 

PIXEL FOR THE PLANETARY CAMERA. THE INSTRUMEET CONTAINS SPACE 
BRIEF DESCRIPTION , FOR 5 FILTERS. POLARIZERS/FILTERS. AND TRANSMISSION GRATINGS. 

THIS INVESTIGATION USES THE FACILITIES OF THE OPTICAL 
TELESCOPE ASSEMBLY INSTEAD OF REQUIRING A SEPARATE INSTRUMENT. ***********STP P8-******** 
THE SPACE TELESCOPE (ST) FINE GUIDANCE SYSTEM (FGS) CONSISTS OF 
THREE IDENTICAL SENSORS DISTRIBUTED IN AN ANNULUS CENTERED ON 

AXIS OF THE EACH OF P78-1THE OPTICAL ST. SENSOR HAS ITS OWN FIELD SPACECRAFT COMMON NAME- SIP 

VIEW (FOV), I" NORMAL OPERATIONS TWO OF THE SENSORS ARE USED ALTERNATE NAMES- P75-1, SPACE TEST PROGRAM P78-1
 
FOR FINE POINTING THE ST. THE SENSOR THAT IS NOT USED FOR 
TELESCOPE POINTING IS THE PRIMARY ASTROMETRIC INSTRUMENT AT 
THAT PARTICULAR TIME. AN FOS SENSOR CONSISTS OF A SET OF NSSDC ID- p72-1 
GIMBALLED MIRRORS SUCH THAT ANY STAR WITHIN ITS FOV CAN BE 
PLACED ON AN IMAGE DISSECTORIINTERFEROMETER COMBINATION. THE LAUNCH DATE- 12/29178 WEIGHT- 49.6 KG
 
ENCODER READINGS OF 
THE GIMBALLED MIRROR AXES SUPPLY THE OBJECT LAUNCH SITE- VANDENBERG AID. UNITED STATES 
POSITION 14 THE FOV, THE OUTPUT OF EACH Of THE PAIR OF LAUNCH VEHICLE- ATLAS 
INTEAFEROMETER SUPPLIES A FINE ERROR SIGNAL. EACH SENSOR 
CONTAINS A SET Of MOVABLE FILTERS, AND TEMPERATURE, VOLTAGE, SPONSORING COUNTRY/AGENCy 
AND OTHER MONITORS. THE ASTROMETRY EXPERIMENTER OBSERVES STARS UNITED STATES DOD-USAF 
IN AN APPROXIMATE MAGNITUDE RANGE 3-20. THE EXPERIMENT HAS THE 
CAPABILITY OF OBSERVING IC OBJECTS OF THE 17TN MAGNITUDE IN 10 PLANNED ORBIT PARAMETERS
 
MIN 
 ORBIT TYPE- HELIOCENTRIC
 

ORBIT PERIOD- 96-5 DAYS INCLINATION- 97.73 DEC 
VAN DEST.------- HULST --------------- -PERIAPSIS- 593. AU RAD APOAPSIS. 593. AURAD 

INVESTIGATION NAME- FAINT-OEJECT CAHEERA (FOC) PERSONNEL
 

PM - .. WALKER USAF-SASO
 
NSSDC to- LST -08 INVES(IGATIVE PROGRAM PS - J R. STEVENS AEROSPACE CORP
 

CODE SCICO-OP 
BRIEF DESCRIPTION
 

INVESTIGATIONI DISCIPLINE(S) THE SPACE TEST PROGRAM (STP) P78-1 MISSION 
IS DESIGNED 10 
ASTRONOMY OBTAIN SCIENTIFIC DATA FROM EARTH AND SUN-ORIENTED EXPERIMENTS. 

THE SPACECRAFT IS SUN-ORIENTED AND HAS ITS SPIN AXES
PERSONNEL 
 PERPENDICULAR TO THE ORBIT PLANE AND THE SATELLITE SUN LINE. 

PC - N.C. VAN 0E HULST HUYGENS LABORATORY THE INSTRUMENTATION CONSISTS OF (1) A GAMMA-RAY SPECTROMETER 
01 - I.A. XING U OF CALIF, BERKELEY AND PARTICLE DETECTORS, (2) A WHITE LIGHT CORONAGRAPH AND AN 
01 - P. CRANE LUROP SO OBS, SIZR EXTREME ULTRAVIOLET (XUV) HELOORAP, (3) SOLAR X-RAY 
01 - R. ALBRECHT U OF VIENNA SPECTROMETER AND SPECTRONELIOGRAPH, (4) AN EXTREME ULTRAVIOLET 
OR - C. DARB1ERI U OF PADOVA (XUV) SPECTROMETER, (5) A HIGH LATITUDE PARTICLE SPECTROMETER, 
01 - A- BOK$ENOERG U COLLEGE LONDON (6) AN X-RAY, MONITOR. AND (7) A PRELIMINARY AEROSOL MONITOR. 
OR - M.J. DISNEY U COLLEGE CARDIFF I
 
01 - T.M. KAMPERMAN ASTRONOMICAL INST STP P78-1, BOWYER 
01 - C.D. MACKAY U OF CAMBRIDGE
 
01 - R.N. WILSON EUROPEAN SO OS. SWIZR INVESTIGATIOP NAME- EXTREME ULTRAVIOLET SPECTROMETER
 
01 - J.M_ DEHARVENG CNRS-LAS 

NSSDC ID- P7-1 -04 INVESTIGATIVE PROGRAM
 
BRIEF DESCRIPTION 
 SPACE TEST PROGRAM 

THE FAINT-OBJECT CAMERA (FOC) INVESTIGATION USES AN
 
IMAGING CAMERA WITH A TWO-DIMENSIONAL PHOTON-EVENT COUNTING INVESTIGATION DISCIPLINE(S)

DETECTOR, OPERATING AT A HIGH FOCAL RATIO, WHICH FULLY EXPLOITS UPPER ATMOSPHERE RESEARCH
 
THE SPATIAL RESOLVING POWER OF THE ST AND ES ABLE TO DETECT 
OBJECTS THAT ARE 50 TINES FAINTER THAN THOSE OBSERVABLE WITH PERSONNEL 
THE MOST POWERFUL EARTHBOUND TELESCOPE. THE FOC HAS A MINIMUM PC - C.S. BOWYER U OF CALIF, BERKELEY 
FORMAT OF ZOO X 200 PIXELS. BASED ON A PIXEL SIZE OF Z5 X 25 
MICROMETERS, A FOCAL RATIO Of APPROXIMATELY F/96 IS REQUIRED TO BRIEF DESCRIPTION 
EXPLOIT THE SPATIAL RESOLVING POWER OF THE ST. AT THAT FOCAL THIS INVESTIGATION USES AN EXTREE ULTRAVIOLET (XUV)

RATIO, THE PIXEL SIZE IS 0.022 X 0.022 ARC-S SO AND THE FIELD SPECTROMETER TO MEASURE IONIZATION EFFECTS OF EUV RADIATION IN
 
Of VIEW OF A 200 X 200 PIXEL CAMERA IS 4.4 N 4.4 ARC-S SO. FOR THE UPPER ATMOSPHERE.
 
IMAGERY AND PHOTOMETRY OF VERY FAINT STARS AND EXTENDED
 
SOURCES. CUMULATIVE EXPOSURES ARE REQUIRED TO OBTAIN A USEFUL 
 ------- STP PS-i. IMHOF------------
SIGNAL-TO-NOISE RATIO. THE WAVELENGTH RANGE IS 1200 TO b33O A 
AND THE DYNAMIC RANGE IS FROM 21ST TO 28TH VISUAL MAGNITUDE FOR INVESTIGATION RAME- GAMMA RAY SPECTROPETER 
POINT SOURCES, AND FROM 15T4 TO 22ND VISUAL MAGNITUDEIARC-S 
SQUARE FOR EXTENDED SOURCES- HS$DC CD- -31
P78-I INVESTIGATIVE PROGRAM
 

SFACE TEST PROGRAM
 

ST,
-------WESTPHAL ........................................
 
INVESTIGATION DISCIPLINE(S)
 

INVESTIGATION NAME- WIDE-FIELD CAMERA (WFC) 
 GAMMA-RAY ASTROIOMy 

N5SDC ID- LST -07 INVESTIGATIVE PROGRAM PERSONNEL 
CODE 5CICO-Op PI - W.L. IMHHO LOCKHEED PALO ALTO 

INVESTIGATION DISCIPLINE(S) BRIEF DESCRIPTION 
ASTRONOMY THIS INVESTIGATION USES A GAMMA-RAY SPECTROMFTER TO 

MEASURE THE DISTRIUTION OF GAMMA-RAY SOURCES AND THE 
PERSONNEL CHARACTERISTICS OF ENERGETIC PARTICLE FLUXES AT LOA ALTITUDES. 

PI J.A. WESTPHAL CALIF INST OF TECH 
01 - W.A. BAUM LOWELL OBSERVATORY ------- STP P78-1, KREPLIN ----------------------.............. 
01 - D. CURRIE U OF MARYLAND 
01 - G.E. DANIELSON NASA-JPL INVESTIGATION NAME- SOLAR X-RAY SPECTROMETER 
O1 B.A. SMITH 'U OF ARI7ONA 
01 A.D. CODE U OF WISCONSIN DSSDC ID- P?-i -03 INVESTIGATIVE PROCRAM 
O0 J.E. - CURN CALIF 3NST OF TECH SPACE TEST PROGRAM
 
01 J. KRISTIAN CALIF INST OF TECH
 
01 C.R. LYNDS KITT PEAK RAIL OBS INVESTIGATION DISCIPLINE(S)

01 P.K. SEIDELMANN US NAVAL OBSERVATORY X-RAY ASTRONOMY
 

BRIEF DESCRIPTION 
 PERSONNEL
 
THE WIDE-FIELD CAMERA INVESTIGATION USES TWO CAMERAS OF PC - R.. XREPLIN US NAVAL RESEARCH LAB 

DIFFERENT FOCAL LENGTHS HOUSED IN A SINGLE PLANETARY RADIAL PI - P.R. LANDECKER AEROSPACE CORP
 
BAY. ONE IS A WIDE-FIELD CAMERA AND THE OTHER IS A PLANETARY 
CAMERA. EACH CAMERA USES A SIMPLE OPTICAL MOSAIC TECHNIQUE IN 
CONJUNCTION WITH FOUR CHARGE-COUPLED DEVICES (CCD) AS 
DETECTORS, EACH HAVING '800 X £03 PICTURE ELEMENTS. EACH CIA IS 
THINNED FOR BACK-SIDE ILLUMINATION, AND THEIR SPECTRAL 
RESPONSES ARE EXTENDED SHORTWARD FROM THE VISIBLE TO THE VACUUM 



BRIEF DESCRIPTION SPONSORING COUNTRYJAGENCY 
THIS INVESTIGATION USES AN X-RAY SPECTROMETER TO MONITOR UNITED STATES DOD-USAF 

SOLAR CORONAL X-RAYS FROM 0.30 TO 25 A. THE PURPOSE IS TO USE 
THESE DATA IN DEVELOPING A MODEL OF SOLAR ACTIVITY WITH THE PLANNED ORBIT PARAMETERS 

ABILITY TO PREDICT LEVELS OF ACTIVITY AND THE OCCURRENCES OF ORBIT TYPE- GEOCENTRIC 
FLARES. ORBIT PERIOD- 1418. MI INCLINATION- 8.8 DEG 

PERIAPSIS- 27850. KM ALT APOAPSIS- 42780. KM ALT 
SIp- p7-. IICHELS 

PERSONNEL 

INVESTIGATION NAME- SOLAR .IND MONITOR PM - J.C. DURRETT USAF-SAMSO 

NSSDC ID- P78-1 -02 INVESTIGATIVE PROGRAM BRIEF DESCRIPTION 
SPACE TEST PROGRAM SPACECRAFT CHARGING AT HIGH ALTITUDES (SCATHA) IS A 

SATELLITE PROGRAM FOR MEASURING THE CHARACTERISTICS OF THE 
INvESTIGATION DISCIPLINE(S) PLASMASHEATH CHARGING PROCESS. THIS PROGRAM DETERMINES THE 

ASTRONOMY RESPONSE OF THE SATELLITE TO THIS CHARGING AND EVALUATES THE 
SOLAR PHYSICS TECHNIQUES TO CORRECT THE PROBLEM. THE SPACECRAFT IS 

ESSENTIALLY A RIGHT CIRCULAR CYLINDER. 1.7 M IN DIAMETER AND 

PERSONNEL 1.8 M HIGH. IT HAS A NEAR SYNCHRONOUS ORBIT AND SPINS ABOUT 
PI - D-J. MICHELS US NAVAL RESEARCH LAB THE CYLINDER AXIS AT A RATE OF I RPM. THE SPIN VECTOR IS 

NORMAL TO THE EARTH-SUN LINE AND IN THE EQUATORIAL PLANE OF THE 

BRIEF DESCRIPTION EARTH. THERE ARE THREE 3-M ROOKS, A 2-M AND A ?- BOOM ALL FOR 
THIS INVESTIGATION USES A WHITE LIGHT CORONAGRAPH AND AN DEPLOYMENT OF EXPERIMENTS. IN ADDITION THERE IS A 100-H 

EXTREME ULTRAVIOLET HELIOGRAPH TO MONITOR THE SUNIS INNER AND TIP-TO-TIP ELECTRIC FIELD ANTENNA. TELEMETRY CAPABILITY IS 
OUTER CORONA. THE PURPOSE OF THE INVESTIGATION IS TO DETERMINE BOTH PEN AND FM AND DATA CAN BE STORED UP TO 12 HOURS USING 
THE CHARACTER OF THE PLASMA OUTFLOW AT THE SOURCE OF THE SOLAR ON-BOARD TAPE RECORDERS. MISSION LIFE IS ONE YEAR WITH 
JIND. THE INVESTIGATION ALSO MEASURES THE FORM AND STRUCTURE POSSIBLE EXTENSION. 

OF SOLAR FLARES, CORONAL HOLES, AND ALFVEN WAVES. 

- Sp P- AGGSON-------------------
------- PEPINSTP P78-1, 


INVESTIGATION NAME- ELECTRIC FIELD DETECTOR 
INVESTIGATION NAME- PRELIMINARY AEROSOL MONITOR 

NSSDC ID- P78-2 -05 INVESTIGATIVE PROGRAM 

NSSDC ID- P7 -1- -07 INVESTIGATIVE PROGRAM SPACE TEST PROGRAMICODE ST 
SPACE TEST PROGRAM 

INVESTIGATION DISCIPLINE(S) 

INVESTIGATION DISCIPLINE(S) PARTICLES AND FIELDS 
PLANETARY ATMOSPHERES IONOSPHERES 

ATMOSPHERIC PHYSICS 
PERSONNEL 

PERSONNEL PI - T.L. AGOSON NASA-GSFC 
PG - T.J. PEPIN U OF AYONING 

BRIEF DESCRIPTION 
BRIEF DESCRIPTION THIS EXPERIMENT (SCID) MEASURES THE ABSOLUTE POTENTIAL 

THIS INVESTIGATION USES AN AEROSOL MONITORING INSTRUMENT BETWEEN THE SATELLITE AND THE PLASMA USING A 100-n TIP-TO-TIP 

10 MEASURE THE CONCENTRATION AND VERTICAL DISTRIBUTION OF DIPOLE ANTENNA- THE ANTENNA ELEMENTS ARE COPPER-BERYLLIUM STEM 
AEROSOLS AND OZONE IN THE EARTH'S STRATOSPHERE. EXTENDABLE ANTENNAS' AND ARE 0.64 CH TUBES WHEN EXTENDED. THE 

ANTENNA ELEMENTS ARE INSULATED EXCEPT FOR A FEW METERS AT THE 
....... .. p 78-- SHULRAN ------------- END. THUS FOR AMBIENT PLASMA CONDITIONS, THE CONDUCTING 

SEGMENTS OF THE ANTENNA ARE POSITIONED OUTSIDE THE SHEATH 
INVESTIGATION NAME- X-RAY MONITOR REGION. DC ELECTRIC FIELDS FROM 0.1 TO 20 MUII ARE MEASURED 

AND AC FIELDS IN THE FREQUENCY RANGE FROM 3 TO 200 HZ ARE 

NSSO ID- P7-1 -06 INVESTIGATIVE PROGRAM MEASURED FROM 1 TO 100 MICROVOLTS/H. 

SPACE TEST PROGRAM 
------- SIP P78-2, BLAKE 

INVESTIGATION DISCIPLIE(S) 
X-RAY ASTRONOMY INVESTIGATION NAME- ENERGETIC PROTON DETECTOR 

PERSONNEL NSSDC ID- P78-Z -14 INVESTIGATIVE PROGRAM
 
PI - S.D. SHULMAN US NAVAL RESEARCH LAB SPACE TEST PROGRAM
 

BRIEF DESCRIPTION INVESTIGATION DISCIPLINE(S)
 
THIS INVESTIGATION USES AN X-RAY MONITOR TO DETERMINE THE PARTICLES AND FIELDS
 

FREQUENCY AND LOCATION OF SHORT-LIVED X-RAY BURSTS FROM SPACE.
 

IT PROVIDES A LOW RESOLUTION MAPPING CAPABILITY FOR AURORAL PERSONNEL
 
X-RAY EMISSION. PI - J.B. BLAKE AEROSPACE CORP
 

-S-----P7-1 VANCOUR -------------- -RIEF DESCRIPTION 
THIS EXPERIEMNT (PART OF SCZ) MEASURES THE PROTON FLUX IN 

INVESTIGATION NAME- HIGH LATITUDE PARTICLE SPECTROHETER THE ENERGY RANGE FROM 20 TO 1000 KEV IN DIFFERENTIAL CHANNEL 
PLUS AN INTEGRAL FLUX IN THE RANGE FROM I TO 2 MEV. 

NSSDC 1D- P78-1 -35 INVESTIGATIVE PROGRAM 
SPACE TEST PROGRAM ------- STP P78-2, CHAPPELL-----------

INVESTIGATION DISCIPLINES) INVESTIGATION NAME- LIGHT ION MASS SPECTROMETER
 
PARTICLES AND FIELDS
 
ATMOSPHERIC PHYSICS NSSEC ID- P78-2 -09 INVESTIGATIVE PROGRAM
 

SPACE TEST PROGRAMICODE ST
 
PERSONNEL
 

PI - R.P. VANCOUR USAF GEOPHYSICS LAB INVESTIGATION DISCIPLINECS)
 
PARTICLES AND FIELDS 

BRIEF DESCRIPTION SPACE PLASMAS
 
THIS INVESTIGATION USES A HIGH-LATITUDE PARTICLE
 

SPECTROMETER TO ACQUIRE ELECTRONMATA IN HIGH LATITUDE AURORAL PERSONNEL
 
ZONES, PRIMARILY DURING MAGNETIC STORK AND SUBSTORM PERIODS. PI - C.R. CHAPPELL NASA-MSFC
 

01 - D.L. REASONER NASA-MSFC
 
.***** ********STPp7-

RIEF DESCRIPTION -
THIS EXPERIMENT "5C7) MEASURES THE ION DENSITY. 

SPACECRAFT COMMON NAME- STP p78-2 TEMPERATURE. AND DRIFT. THE LIGHT ION SPECTROMETER IS 
ALTERNATE NAES- SESP P78-2A, P78-2 RASICALLY THE SAME INSTRUMENT FLOWN ON OGO 5, EXCEPT THAT ONE 

SCATNA ADDITIONAL SENSOR IS ADDED, AND RETARDING POTENTIAL GRIDS ARE 
INCORPORATED SO THAT PLASMA DRIFT CAN BE MEASURED-

NISOC ID- P7$-2 
------- STP P782-2 COHEN-- - - - - - . . . .
 

LAUNCH DATE- Cl125/79 WEIGHT- 343. AG
 

LAUNCH SITE- CAPE CANAVERAL. UNITED STATES INVESTIGATION NAME- ELECTRON GUN-ION GUN
 
LAUNCH VEHICLE- DELTA
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HSSDC 10- P78-2 -07 INVESTIGATIVE PROGRAM 


SPACE TEST PROGRAM
 

INVESTIGATION DISCIPLINE(S)
 

MAGNETOSPHERIC PHYSICS 


PERSONNEL
 
PC - H.A. COHEN USAF GEOPHYS LAB 


BRIEF DESCRIPT4ON
 
THIS EXPERIMENT (SC4) CONSISTS OF AN ELECTRON BEAM SYSTEM 

(EBS) AND A POSITIVE ION BEAM SYSTEM (PISS), WHICH ARE FLOWN TO 
CONTROL THE EJECTION, RESPECTIVELY, OF NEGATIVE CHARGE 
(ELECTRONS) AND POSITIVE CHARGE (XENON IONS) FROM THE SPACE 
VEHICLE. THE EBS CONSISTS OF A CONTROL GRID AND AN INDIRECTLY 
HEATED OXIDE-COVERED CATHODE, WHICH IS KEPT AT A CONTROLLED 
NEGATIVE POTENTIAL WITH RESPECT TO THE SPACE VEHICLE. THE 
CONTROLLED NEGATIVE POTENTIAL DETERMINES THE ENERGY OF EJECTED 
ELECTRONS AND VARIES IN STEPS AS FOLLOWS (IN VOLTS) -- 50, 150. 
300, 500. 1500. AND 3000. THE CONTROL GRID IS NORHALLY KEPT 
NEGATIVE WITH RESPECT TO THE CATHODE AND IS PULSED POSITIVELY 
TO ALLOW ELECTRON EJECTION CURRENT. THE DURATION AND ELECTRON 
CURRENT LEVEL OF THE PULSE ARE CONTROLLED BY GROUND COMMAND. A 
FOCUSING ELEMENT BETWEEN THE CONTROL GRID AND THE GROUNDED EXIT 
ANODE SERVES TO REDUCE THE BEAM DIVERGENCE* THE MAGNITUDE OF 
THE BEAM CURRENT CAN VARY SIX STEPS (IN MILLIAMPERES = 0.001. 
0.01. 	 0.10. 1-01 6.0. AND 1). THE MAXIMUM POWER DRAWN IS 42 
. OUNTED IN BONDED ELECTRICAL CONTACT WITH TEE SPACECRAFT 

FRAME GROUND. THE EBS IS ORIENTED SO THAT THE BEAM AXIS IS 

PERPENDICULAR TO THE SPACECRAFT SPIN AXIS. A PROTECTIVE 

APERTURE COVER IS REMOVED BY GROUND COMMAND WHEN THE SPACECRAFT
 
IS IN ORBIT. THE PINS CONSISTS OF A PENNING DISCHARGE-CHAMBER 


ION SOURCE AND A CONTROL GRID. THE ION SOURCE CONSISTS OF AN 

IONIZATION CHAMBER AND THE BEAM FORMATION ELECTRODES. A 
CYLINDER OF PRESSURED XENON CONSTITUTES THE GAS SOURCE AND I5 
CONTROLLED BY A LEAK VALVE WITH THE FLOW RATE COMPANDABLE FROM 
THE GROUND. 'THE INTENSITY AND DURATION OF THE ION BEAM IS ALSO 
DETERMINED BY GROUND COMMAND. THE TWO BEAM BIAS VOLTAGES ARE 
1000 V D.C. AND 2000 V D.C.. AND THE FIVE SELECTABLE BEAM 

INTENSITY LEVELS ARE CIM MILLIAMPERES) -- 0.3, 0.5. 1.0, 1.5, 
AND 2.0. DURING MAXIMUM BEAM EJECTION, THE POWER DRAWN 1S 60 
.. THE PIS NOZZLE IS THE ELEMENT THAT CONTROLS THE NATURE OF 
THE EJECTED BEAM. AND THE THIN WIRES MOUNTED ON TOP OF THE 
NOZZLE CAll NEUTRALIZE ALL OR A FRACTION (INCLUDING ZERO) OF THE -
REAM. DEPENDING ON SATELLITE EXPERIMENT REQUIREMENTS. THE 
EXPELLANT STORAGE TANK IS CONNECTED TO THE ION SOURCE THROUGH A 
PRESSURE REGULATOR, A SOLENOID-OPERATED LATCHING, A POROUS 

PLUG. AND AN INSULATOR. THE ION SOURCE IS MAINTAINED UNDER 
VACUUM AND OPENED TO THE ATMOSPHERE IN ORBIT ON COMMAND. 

STP-------P78-. DEFOREST------------------------------------

INVESTIGATION NAME- UCSD CHARGED PARTICLE DETECTOR
 

NSSOC 	 ID- P78-2 -11 INVESTIGATIVE PROGRAM 
SPACE 	 TEST PROGRAM 

INVESTIGATION DISCIPLINE(S) 

PARTICLES AND FIELDS 

SPACE 	PLASMAS 


PERSONNEL 

PC - S_.E DEFOREST U OF CALIF. SAN DIEGO 

BRIEF DESCRIPTION 

THIS EXPERIMENT (SC9) MEASURES THE ELECTRON AND ION 


DIFFERENTIAL FLUX, ENERGY. AND ANGLE RESOLUTION. THIS PARTICLE 

DETECTOR MEASURES ENERGY SPECTRA IN 64 STEPS BETWEEN 1 AND 

7C,000 IV. THE ACCEPTANCE ANGLE OF THE TELESCOPE IS 5 DEG 

HALF-ANGLE. THIS SAME TYPE INSTRUMENT FLEW ON THE ATS 5 AND 


ATS 6 SPACECRAFT.
 

STP-------P78-2, FENNELL ------------

INVESTIGATION NAME- SPACECRAFT SHEATH FIELDS DETECTOR 

NSSDC ID- P78-2 -06 INVESTIGATIVE PROGRAM 

SPACE TEST PROGRAM
 

INVESTIGATION DISCIPLINE(S) 

PARTICLES AND FIELDS
 

PERSONNEL 

p - J.F. FENNELL AEROSPACE CORP 

BRIEF 	DESCRIPTION 


THE EXPERIMENT (PART OF SC2) CONTAINS THREE ELECTROSTATIC 

ANALYZERS -- TWO ARE MOUNTED 110 DEG APART ON BOOMS. AND THE 
THIRD IS MOUNTED ON THE SPACECRAFT BODY. THE THREE SENSORS 
HAVE THE SAME LOOK DIRECTION. SO THAT IF THERE WERE NO ELECTRIC 
FIELDS ABOUT THE SATELLITE, ALL THREE SENSORS WOULD MEASURE THE 
SAME FLUX. SPECTRUM, AND ANGULAR DISTRIaUTION OF ELECTRONS AND 
PROTONS IN THE ENERGY RANGE 1 TO IOG EV. AN OPTICAL DATA 
TRANSMISSION SYSTEM IS USED TO TELEMETER DIGITAL DATA 'ROM THE 
ANALYZERS TO THE SATELLITE DATA PROCESSING SYSTEM TO MAINTAIN 
ELECTRICAL ISOLATION AT THE ANALYZERS. THE POTENTIAL OF THE 
SPHERES RELATIVE TO THE SATELLITE REFERENCE POINT IS ALSO 
MEASURED. POTENTIAL HEASUREMENTS AT THREE POSITIONS IN THE 
PLASMA SHEATH ARE OBTAINED. THE EXPERIMENT IS FUNDED BY SAMSO. 

-------STP P78-2. HARDY ---------------------------------------

INVESTIGATION NAME- RAPID SCAN PARTICLE DETECTOR
 

HSSDC ID- P7Z-2 -12 INVESTIGATIVE PROGRAM
 
SPACE TEST PROGRAM
 

INVESTIGATION DISCIPLINE(S)
 

PARTICLES AND FIELDS
 

PERSONNEL
 
P1 - D.A. HARDY USAF GEOPHYS LAB
 

BRIEF 	DESCRIPTION
 
THIS EXPERIMENT EMPLOYS CURVED PLATE ELECTROSTATI
 

ANALYZERS AND SOLID STATE SPECTROMETERS TO MEASURE THE FLUX 0 
ELECTRONS AND IONS. THE EXPERIMENT RETURNS A SPECTRUM FOR NOTE 
ELECTRONS AND IONS ONCE PER SECOND IN TWO ORTHOGONA 
DIRECTIONS. THE ELECTRON FLUX IS MEASURED IN SIXTEEN ENERG' 
RANGES SPANNING FROM 50 EV TO 1.1 KEV- THE ION FLUX I! 
MEASURED IN EIGHTEEN ENERGY RANGES SPANNING FROM SE EV TO 3! 
MEV. ANY GIVEN ENERGY CHANNEL CAN BE READ OUT WITH A TIME 
RESOLUTION OF 240 MICROSECONDS. 

----- STP P78-2. JOHNSON
 

INVESTIGATION NAME- ENERGETIC ION SPECTROMETER 

NSSDC ED" P78-2 -13 INVESTIGATIVE PROGRAM
 
SPACE TEST PROGRAM
 

INVESTIGATION DISCIPLINE(S)
 

PARTICLES AND FIELDS
 
SPACE 	PLASMAS
 

PERSONNEL
 
PI - R.G. JOHNSON LOCKHEED PALO ALTO
 

BRIEF DESCRIPTION
 

THIS EXPERIMENT (SIR) MEASURES THE FLUX OF IONS, WITH
 
MASS RANGE 1 TO 150 U, IN THE ENERGY RANGE FROM 100 TO 20.OOC
 
EV. THE SENSOR IS AN ENERGETIC ION SPECTROMETER.
 

---- SYP p78-2, COONS
 

INVESTIGATION NAME- SPACECRAFT SURFACE POTENTIAL MONITOR 

HSSDC ID- P78-2 -01 INVESTIGATIVE PROGRAM 
SPACE TEST PROGRAM 

INVESTIGATION DISCIPLINE(S) 

MAGNETOSPHERIC PHYSICS 

PERSONNEL 
PI - H.C. KOONS AEROSPACE CORP 

BRIEF DESCRIPTION 
THE EXPERIMENT (PART OF SCI) MEASURES THE SURFACE 

POTENTIAL OF SEVEN DIFFERENT TYPES OF MATERIALS RELATIVE TO A
 
GOLD CYLINDRICAL COMMON REFERENCE POINT ON THE SATELLITE. THE
 

SAMPLE IS MOUNTED ON ONE SURFACE OF A DIALECTRIC SLAB. AND A
 
CONDUCTING PLATE IS MOUNTED ON THE OTHER SURFACE. THE SURFACE
 
POTENTIAL IS MEASURED FROM LEAKAGE CURRENTS AND BY A CHOPPED
 
ELECTROMETER (MONROE DETECTORS). SOME OF THE MATERIALS USED
 
ARE: SILICON CLOTH FABRIC SOLAR CELL COVER GLASSES, GOLD
 
EREFERERNE), SILVER-TEFLON, AND KAPTON MULTILAYER INSULTATION.
 
FIVE OF THE SAMPLES ARE PLACED ON THE SIDES OF THE SATELLITE
 
AND ROTATED IN AND OUT OF SUNLIGHT. FOUR SAMPLES ARE LOCATED
 
AT THE END OF THE SPACECRAFT IN THE SHADOW. THIS EXPERIMENT IS
 
FUNDED BY SAMSO.
 

------- STP P78 2. KOONS-------------------------------------

INVESTIGATION NAME- CHARGING ELECTRICAL EFFECTS ANALYZER 

NSSDC 10- P78-2 -02 INVESTIGATIVE PROGRAM
 
SPACE TEST PROGRAM
 

INVESTIGATION DISCIPLINE(S)
 
PARTICLES AND FIELDS
 

PERSONNEL
 

P1 - H.E. KOONS 	 AEROSPACE CORP 

BRIEF DESCRIPTION
 
THE EXPERIMENT (PART OF 51) MEASURES ELECTROMAGNETIC 

INTERFERENCE IN THE RANGE ICO To I.E7 HZ. THREE SEPARATE 
INSTRUMENTS WILL BE USED. THE FREQUENCY RANGE FROM 2 TO 30 MHZ 
IS MEASURED WITH A SWEPT FREQUENCY ANALYZER. TIHE FREQUENCY 
BAND 100 TO 50 XHZ Is NONITORED BY' A 10-CHANNEL,
 
FIXED-FREQUENCY ANALYZER. THE CAPABILITY ALSO EXISTS TO
 
TELEMETER BROADBAND. UNDETECTED SIGNALS FROM SENSORS IH THE
 
FREQUENCY BAMD 100 TO 50GO HZ. THE ANALYZER SAMPLES SIGNALS
 
FROM A VARIETY OF SENSORS. INCLUDING SOLAR ARRAY BUS. POWER
 
LINE BUS. TYPICAL COMMAND LINE. EXTERNAL SHORT DIPOLE, AND
 
ELECTRIC FIELD DETECTOR BOOM. THIS EXPERIMENT IS FUNDED B
 
SADSO. 
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------- STp P78-2, LEDLEY 

INVESTIGATION NAKE-	 MAGNETIC FIELD MONITOR
 

LSSDC 10- P78-2 -)a INVESTIGATIVE PROGRAM 
SPACE TEST PROGRAMICODE ST 

INVESTIGATION DISCIPLINE(S) 

PARTICLES AND FIELDS
 

PERSONNEL 

P1 - d.G. LEDLEY 	 NASA-GSFC 

BRIEF OESCRIPTION 
1H4S EXPERIMENT (SC1) OBTAINS TRIAXIAL MEASUREMENTS OF 

THE GEOMAGNETIC FIELD. A BOOM-MOUNTED (A 7-M BOOM) FLUXGATE 
MAGNETOMETER IS USED. TIME RESOLUTION IS FOUR VECTOR PER S. 

FIELD RESOLUTION IS 0.4 NANOTESSLA FOR A DYNAMIC RANGE OF +500 

NANOIESSLA PER AYES. SENSOR RESPONSE IS FROM DC TO 70 HZ. *** 

7 ------ LEHR
STP P7t-2, 

INVESTIGATION NHME-	 QUARTZ CRYSTAL MICROBALANCES IN 
RETARDING POTENTIAL ANALYZERS 

NSSDC ID- P78-2 -3 INVESTIGATIVE PROGRAM 

CODE ST/CO-OP 

INVESTIGATION DISCIPLINE(S) 

ATMOSPHERIC PHYSICS
 

PERSONNEL 

pI - NoL. LEHN USAF MATERIALS LAB 
0I - D.f. HALL AEROSPACE CORP 

OR - D.E. PRINCE USAE MATERIALS LAO 

BRIEF DESCRIPTION 
- IN This EXPERIMENT (14112) TWO QUART2 CRYSTAL 

FICROBALANCES ARE PLACED IN RETAROING POTENTIAL ANALYZERS. WITH 

ONE HICROEALARICE-ANALYZER SET MOUNTED ON THE SPACECRAFT SIDE. 
AND THE OTHER SET PLACED ON A SPACECRAFT END MAINTAINED IN 

CONTINUOUS SHADOW. THE RETARDING POTENTIAL ANALYZER IS USED TO 

EXCLUDE IONS FROM THE MICROBALANCE AND TO MAINTAIN A ZERO 

ELECTRIC FIELD CONDITION AT THE SENSOR. TO DETERMINE THE 

DEPENDENCE OF CONTAMINATION RATE UPON SURFACE CHARGE. 

MEASUREMENTS ARE 4ADE WITH AND WITHOUT THE RETARDING POTENTIAL 

BIAS. THE QUARTZ SENSORS HAVE All ACTIVE TEMPERATURE CONTROL 
AND CAN RE OPERATED OVER A RANGE OF TEMPERATURES FROM -6L TO 63 

DEG C. 

------- LEHN---------------STp P76-2, 

INVESTIGATION NALE-	 THERMAL CONTROL SAMPLE MOHITO 


NSSDC ID- P78-2 -O INVESTIGATIVE PROGRAM 

SPACE TEST PROGRAM
 

INVESTIGATION DISCIPLINE(S) 

"PLANETARY PHYSICS 

PERSONNEL 

pI - Q.L LEHN USAF MATERIALS LAS 

OR - D.F. HALL AEROSPACE CORP 

01 - D.E. PRINCE USAF MATERIALS LAB 

FRIF 	 DESCRIPTION 
THIS EXPERIMENT EVALUATES THE PERFORMANCE OF THERMAL 

CONTROL MATERIALS AS A FUNCTION OF ORBIT CONTAMINATION 

CONDITIONS. THE SENSOR MEASURES THE IACKFACE TEMPERATURE OF 

EIGHT THERMAL CONTROL MATERIAL SAMPLES. THE INSTRUMENTS ARE 

POSITIONED CONTIGUOUS WITH THE QUARTZ CRYSTAL MONITORS. IT IS 
POSSIBLE TO HEAT THE SAMPLES AND TO -URGE CONTAMINANTS WHICH 

FREEZE OUT OJ THE TEST SURFACE-


STP-------P?D-Z, REAGAN ---------------

INVESTIGATION NAMX-	 HIGH-ELERGY PARTICLE DE'TECTOR
 

NISDC IO- P78-Z -15 INVESTIGATIVE PROGRAM
 
SPACE TEST PROGRAM 


INVESTIGATION DISCIPLINE(S) 


'HIGH ENERGY ASTROPHYSICS 


PERSONNEL 

PR - J.B. REAGAN LOCKHEED PALO ALTO 


BRIEF 	DESCRITION 
THIS EXPERIMENT (SCI) MEASURES THE ELECTRON FLUX EN THE 

C.3 TO 2.1 MEV RANGE AND THE PROTON FLUX IN THE 1 TO 100 MEV 

RANGE AND ALPHA PARTICLES FROM 6 TO 60 MEV. A HIGH-ENERGY 

PARTICLE SPECTROMETER IS USED TO DETERMINE FLUX AND PITCH ANGLE 

DISTRIBUTIONS. 


------- SAGALYN --------------STP P76-2, 


INVESTIGATION NAME- PLASMA PROBE
 

NSSDC ID- P78-2 -1C INVESIIGATIVE PROGRAM 
SPACE TEST PROGRAM 

INVESTIGATION DISCPLINE(S5) 

PARTICLES AND FIELDS 

PERSONNEL 

PI - R.C. SAGALYN USAF GEOPHYSICS LAD 

BIEEF DESCRIPTION 
THE PLASMA PROBE EXPERIMENT (SC6) MEASURES THE ELECTRON 

AND -ION DENSITIES IN THE RANGE 1.0E-1 TO 1.OE,4 PER CM CUBED, 
ION AND ELECTRON TEMPERATURES IN THE RANGE C TO 1C CV AND 

VEHICLE POTENTIAL IN THE RANGE -130 TO *13 VOLTS. THE SENSORS 

CONSIST OF THREE PLANAR GRIDDED PROBES, TWO MOUNTED ON A 3 
METER INSULATED BOOM AND THE OTHER BODY MOUNTED ON A CONDUCTING 

SURFACE.
 

*..............********** SIP p6-********
 

SPACECRAFT COMMON NAME- STP P80-1 
ALTERNATE NAMES- SPACE TEST PROGRAM P80-1, PSO-I 

NSSDC ID- P80-1
 

LAUNCH DATE- 2 OTR 81 	 WEIGHT- KG 
LAUNCH SITE- CAPE CANAVERAL, UNITED STATES
 

LAUNCH VEHICLE- SHUTTLE
 

SPONSORING COUNTRY/AGENCY
 
UNITED STATES DOD-USAF
 

PLANNED ORBIT PARAMETERS 
ORBIT TYPE- GEOCENTRIC 

ORBIT PERIOD- 99.6 MIN INCLINATION- 72-5 DEG 

PERIAPSIS- t40.8 KM ALT APOAPSIS- 740.0 KM ALT 

PERSONNEL 
PH - J.N. JENSEN USAF-SAMSO 

PS - J.R. STEVENS AEROSPACE CORP 

BRIEF DESCRIPTION 
SPACE TEST PROGRAM P80-1 IS A DOD SATELLITE WHICH IS 

ESSENTIALLY A RECTANGULAR PARALLELEPIPED OF APPROXIMATE 

DIMENSIONS 2.4 X 2.4 N 0.7 METERS. IT HAS A CIRCULAR ORBIT AND 

IS THREE-AXIS STABILIZED TO MAINTAIN ONE 2-4 X 2.4 METER 

SURFACE VECTOR NADIR POINTING. THE SPACECRAFT SERVES AS A 

STABLE PLATFORM REFERENCE FOR THRFE EXPERIMENT TELESCOPES. 
TELEMETRY CAPABILITY IS PCM AND USES ON-BOARD STORAGE TAPE 

RECORDERS WITH UP TO 6 HOURS STORAGE. 

------- STP P86-I,* BOWYER --------------------------------------

INVESTIGATION NAME-	 EXTREME ULTRAVIOLET PHOTOMETER
 

NSSoC It- PSO-1 -03 INVESTIGATIVE PROGRAM 

SPACE TEST PROGRAM 

INVESTIGATION DISCIPLINE(S)
 

ATMOSPHERIC PHYSICS
 
EARTH 	RESOURCES SURVEY
 

ASTRONOMY
 

PERSONNEL 

R - C.S. BOWYER U OF CALIF, BERKELEY 

01 - D. FINLEY U OF CALIF, BERKELEY 

BRIEF 	DESCRIPTION
 

THE EXTREME ULTRAVIOLET PHOTOMETER INVESTIGATION CONSISTS 

OF TWO IMAGING GRAZING INCIDENCE TELESCOPES WITH SEVERAL 

BROADBAND FILTERS SENSITIVE TO EXTREME AND EAR ULTRAVIOLET 

RADIATION. ONE TELESCOPE I5 NADIR LOOKING AND THE OTHER IS 
ZENITH LOOKING. THE ORBITAL MOTION'OF THE SPACECRAFT PROVIDES 

A SCANNING FUNCTION. RESULTING IN A MAPPING OF EARTH AND SKY IN 

THE WAVELENGTH REGIONS OF INTEREST THROUGHOUT THE HSSION. 

------- STP P60-I LARSON 

INVESTIGATION DAME-	 TEAL RUBY
 

NSSDC ID- PE6-1 -01 INVESTIGATIVE PROGRAM
 

SPACE TEST PROGRAM
 

INVESTIGATION DISCIPLINE(S)
 
EARTH 	 RESOURCES SURVEY 

PERSONNEL 

P - JC. LARSON LOCKHEED PALO ALTO 

BRIEF DESCRIPTION 
THIS INVESTIGATION USES AN INFRARED TELESCOPE AND 

DETECTION SYSTEM WHICH HAS A MULTISPECTRAL MOSAIC FOCAL PLANE 

TO MEASURE SIGNAL STRENGTH IN A VARIETY OF SPECTRAL BANDS IN 

THE INFRARED. IT GATHERS EARTH BACKGROUND DATA AND TESTS 
TECHNIQUES FOR IR DETECTION AND DATA REDUCTION., 
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--------------------------------------- ..-.... STP p80-1, P OEER BRIEF DESCRIPTION 

INVESTIGATION NAME-
 ION AUXILIARY PROPULSION SYSTEM 


8 

ISSDC ID- pRO-i -02 INVESTIGATIVE PROGRAM 


SPACE TEST PROGRAM 


INVESTIGATION DISCIPLINE(S) 

TECHNOLOGY 


PERSONNEL 

PI - J-L. PO.ER NASA-LERC 


BRIEF DESCRIPTION 


THE ION AUXILIARY 	PROPULSION SYSTEM VILL TEST TWO MERCURY 

ION THRUSTERS. EACH PRODUCING ONE MILLIPOUND OF THRUST. 
 THESE 
ARE CONFIGURED ON THE SPACECRAFT TO BE REPRESENTATIVE Of 
THRUSTER'S USE FOR STATIONKEEPING AND MANEUVERING. 
INSTRUMENTATION PROVIDES THRUSTER PERFORMANCE AND MEASURES THE 
EFFECTS OF THE THRUSTERS ON OTHER SPACECRAFT COMPONENTSAND 
FUNCTIONS. 

*****~~STP P0 * * * * 

SPACECRAFT COMMONNAME- STP P10-2 
ALTERNATE NAMES-	 SPACE TEST PROGRAM P83-2. P80-2 


SIRE
 

NSSDC ID- PSO-2 


LAUNCH DATE- 1 OTR 81 	 WEIGHT- 2430. 
KG
 
LAUNCH SITE- VANDENBERG AFB, UNITED STATES 

LAUNCH VEHICLE- ATLAS F 


SPONSORING COUNTRY/AGEJCY
 
UNITED STATES DOD-USAF 


PLANNED ORBIT PARAMETERS 

ORBIT TYPE- GEOCENTRIC 

ORBIT PERIOD- 99. NIH INCLINATION- 96.3 DEO 
PERIAPSIS- 740. KM ALT APOAPSIS- 740. KM ALT 

PERSONNEL 

PM - L-J. ?JEMANN USAF-SAMSO 

PS - J.R. STEVENS AEROSPACE CORP
 

BRIEF DESCRIPTION 

THE SPACE TEST PROGRAM P8O-2 SPACECRAFT 15 AN ASCENT 


AGENA (SIMILAR TO SEAST) WHICH IS MODIFIED TO CARRY ORBITAL 

EXPERIMENTS ON THE FORWARD STRUCTURE. HIGH ELECTRIC POWER 

REGUIREMENTS ARE MET BY FLEXIBLE ROLL OUT SOLAR ARRAY PANELS 

WHICH EXTEND 
 FROM THE AGENA* THE TWILIGHT SUN-SYNCHRONOUS 

ORBIT ALLOWS DEPLOYMENT OF THE ARRAY PERPENDICULAR TO THE 

INSOLATION VECTOR. EXPERIMENT DATA MAY BE 
DIRECTED READ OUT BY 

GROUND STATIONS OR MAY BE RECORDED FOR SUBSEQUENT TRANSMISSION 

TO THE GROUND STATIONS. THE INVESTIGATIONS WILL TEST A DEEP 

SPACE VIEWING INFRARED TELESCOPE WITH ACTIVE CRYOGENIC 

REFRIGERATION AND 
 MEASURE SOLAR FLARE ISOTOPIC COMPOSITION. 


STP PIO-2.------- LYONS --------------------------------------


INVESTIGATION NAME- SATELLITE INFRARED (SIRE) 


NSSDC ID- P80-2 -01 -INVESTIGATIVE PROGRAM 

SPACE TEST PROGRAM 


INVESTIGATION DISCIPLINE(S) 


ASTRONOMY 


PERSONNEL 

R
1 - J. LYONS USAF-SAMSO
 

BRIEF DESCRIPTION 

THIS INVESTIGATION EMPLOYS AN ACTIVELY CRYO-COOLED
 

TFLESCOP FOCAL PLANE WITH MULTIPLE FILTER BANDS FOR 

OBSERVATION OF STAR AND GALACTIC 
RADIANCE PROFILES AND AURORAS. 

THE TELESCOPE IS 
 GINBALLED FOR ONE DEGREE OF FREEDOM SCANS.
 
RELYING ON SPACECRAFT MANEUVERS AND OPTICAL 
FOV FOR ADDITIONAL 

OBSERVATIONAL SCOPE. THE REFRIGERATOR IS AN ELECTRICALLY 

POWERED VUILLUMIER CYCLE MACHINE OF THE TYPE FLOWN ON 
PREVIOUS
 
STP FLIGHTS. 


....SI P P -.. I C - 2. SI M P SO N -------------------------------------

INVESIGATION NAME- COSMIC RAY ISOTOPE (CRIE) 


NSSDC ID- P80-2 -02 INVESIIGATIVE PROGRAM 

SPACE TEST PROGRAPQCODE ST 

INVESTIGATION DISCIPLINE(S) 

SOLAR PHYSICS 

PARTICLES AND FIELDS 


FERSONNEL 

PI - J'A. SIMPSON U OF CHICAGO 

of -- . GARCIA-MUNOZ U OF CHICAGO 

OR - J.P. WEFEL U OF CHICAGO 


THE PRIMARY QOJECTIVES Of THIS INVESTIGATION ARE TO: (1)
 
STUDY SOLAR FLARE ENERGY CONVERSION AND SOLAR ACCELERATION
 
MECHANISMS. AND (2) TO MONITOR SOLAR FLARE 
PARTICLE FLUXES.
OBJECTIVE (I) IS DONE THROUGH THE IDENTIFICATION OF ISOTOPES 
WHOSE PRESENCE IS A NEASURE OF THE AMOUNT OF SOLAR MATTER 
TRAVERSED DURING ACCELERATION AND THE TIME SPENT WITHIN THE 
SOLAR CORONA. THE INSTRUMENT PACKAGE CONTAINS THREE 
MULTI-ELEMENIT SOLID-STATE DETECTOR TELESCOPES. THE HIGH-ENERGY 
TELESCOPE IS USED TO RESOLVE ISOTOPES FROM HYDROGEN TO NICKEL

IN THE ENERGY RANGE 20 TO 500 MEV/NUCLEO,4, AriD ITS VIEW ANGLE 
IS 93 DEG (FULL CONE). THE LOW-ENERGY TELESCOPE IS USED TO 
RESOLVE ISOTOPES FROM HKEU ONEL N THE RAE TO 0 
MEVINUCLEON, AND ITS VIEW ANGLE 
 IS 83 DEG. THE MONITOR
 
TELESCOPE DETECTS PROTONS FROM 0.5 TO 3.2 REV AND HELIUM FROM
 
0.7 TO 2.5 MEVJRUCLEON ITS VIER ANGLE IS 75.4 DEG. DITA 
RATES ARE ONE 360-DIT WORD/S OR THE HIGH-ENERGY TELESCOPE AND 
ONE 360-BIT WORDIS FOR THE L0J-ENERGY AND MONITOR TELESCOPES 
COMBINED. 

***********t......... 	 *TP TIRO*-N8.*-*A****t****.* 

SPACECRAFT COMMONNAME- TIROS-N
 
ALTERNATE NAMES-


NSSDC 10- TI7OS-

LAUNCH DATE- 09115176 
 WEIGHT- 588.9 KG
 
LAUNCH SITE- VANDENBERG AE, UNITED STATES 
LAUNCH VEHICLE- ATLAS
 

SPONSORING COUNTRYfAGENCY
 
UNITED STATES NOAA-NESS
 

UNITED STATES NASA-OSTA
 

PLANNED ORBIT PARAMETERS 
ORBIT TYPE- GEOCENTRIC
 

* ORBIT PERIOD- 101.5 NIN INCLINATION- 98.7 DEG 
PERIAPSIS- 830. APOAPSIS- KMKM ALT 	 B3. 
 ALT
 

PERSONNEL
 
MG - M.L. GARBACZ NASA HEADQUARTERS

PM - G.A. REANCRILOWER NASA-GSFC
 
pS - A: ARKING NASA-GSFC
 

BRIEF DESCRIPTION
 
TIROS-N IS AN OPERATIONAL METEOROLOGICAL SATELLITE FOR
 

USE IN THE NATIONAL OPERATIONAL ENVIRONrENTAL SATELLITE
 
SUBSYSTEM 
 (MOES) AND TO SUPPORT THE GLOBAL ATMOSPHERIC
 
RESEARCH PROGRAM (GARP) DURING 19a-64. THE SATELLITE DESIGN
 
PROVIDES AN ECONOMICAL AND STABLE SUN-SYNCHRONOUS PLATFORM FOR
 
ADVANCED OPERATIONAL INSTRUMENTS TO NEASURE THE EARTH'S
 
ATMOSPHERE. 
ITS SURFACE AND CLOUD COVER, AND THE NEAR-SPACE
 
ENVIRONMENT. PRIMARY SENSORS INCLUDE 
 AN ADVANCED VERY HIGH
 
RESOLUTION RADIOMETER (AVHRR) FOR OBSERVING DAYTIME 
 AND
 
NIGHTTIME GLOBAL CLOUD COVER AND AN 
 OPERATIONAL VERTICAL
 
SOUNDER FOR OBTAINING TEMPERATURE AND WATER VAPOR PRFILES
 
THROUGH THE EARTH'S ATMOSPHERE. SELONDARY ElPERIKENTS CONSIST
 
OF A SPACE ENVIRONMENT MONITOR (SM), WHICH MEASURES THE PROTON
 
AND ELECTRON FLUX NEAR THE EARTH, AND A DATA COLLECTION AND
 
PLATFORM LOCATION SYSTEM CDCS). WHICH PROCESSES AND RELAY TO
S
CENTRAt DATA ACQUISITION STATIONS THE VARIOUS METEOROLOGICAL
 
DATA RECEIVED FROM FREE-FLOATING BALLOONS AND OCEAN BUOYS
 
DISTRIBUTED AROUND THE GLOBE. SATELLITE
THE IS BASED UPON THE
 
BLOCK 5D SPACECRAFT BUS DEVELOPED FOR THE US AIR FORCE, AND IS
 
CAPABLE OF MAINTAINING AN EARTH-POINTING ACCURACY Or BETTER
 
THAN PLUS OR MINUS 0-1 bEG WITH A MOTION RATE OF LESS THAN
 
0.335 DEG/$
 

TIROS-N. NESS STAFF
T------ -----------------------------------


INVESTIGATION NAME-
 ADVANCED VERY HIGH RESOLUTION RADIOMETER
 
(AVHRR)
 

HSSDC lb- TIROS-N-0I INVESTIGATIVE PROGRAM
 
WEATHER S. DEVELOPMENT
O B
 

INVESTIGATION DISCIPLIN (S)
 
METEOROLOGY
 

PERSONNEL
 
p - NESS STAFF OAA-NESS
 

BRIEF DESCRIPTION
 
THE TIROS-H ADVANCED VERY NIGH RESOLUTION RADIOMETER
 

CAVHRR) IS A FOUR-CHANNEL SCANNING RADIOMETER CAPABLE OF
 
PROVIDING GLOBAL DAYTIME 
AND NIGHTTIME SEA SURFACE TEMPERATURE, 
ICE. SNOW. AND CLOUD INFORMATION. THESE DATA ARE OBTAINED OH A 
DAILY OASIS FbR USE IN WEATHER ANALYSIS AND FORECASTING. THE 
MULTISPECTRAL RADIOMETER OPERATES IN THE SCANNING MODE AND
 
MEASURES EMITTED AND REFLECTED RADIAYION IN THE FOLLOWING
 
SPECTRAL INTERVALS -- ChANNEL 1 (VISIBLE), 0.55 TO C.9
 
MICROMETER. CHANNEL 2 (NEAR 11), 0.725 MICROMETER TO DETECTOR
 
CUT OFF AROUND 1-3 PICROMETERS. CHANNEL I CIA WINDOW). 10.5 TO
 
11.5 MICROMETERS, AND CHANNEL 4 (IN 4INDO). 3.55 TO 
3-93
 
PICROMETERS. ALL FOUR 
 CHANNELS HAVE A SPATIAL RESOLUTION OF
 
1.1 KM AND THE TWO IR WINDOW CHANNELS HAVE A THERMAL
 
RESOLUTION OF C- 2 K AT 300 K. THE AVRHRR 15 CAPABLE OF 
OPERATING IN BOTH REAL-TIME OR RECORDED MODES. REAL-TIME OR 
DIRECT READOUT DATA ARE TRANSMITTED TO GROUND STATIONS BOTH AT 
LOW (4 RH RESOLUTION VIA AUTOMATIC PICTURE TRANSMISSION (APT) 
AND AT HIGH (I KM) RESOLUTION -VIA HIGH RESOLUTION PICTURE
 
TRANSMISSION (HRPT). 
 DATA RECORDED ON 	OOARD ARE AVAILABLE FOR
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CENTRAL PROCESSING. THEY IICLUE GLOBAL AREA COVERAGE (GAC) 

DATA, HAVE A RESOLUTION OfA KM, AND LOCAL AREA COVERAGE (LAC) 

DATA, WHICH CONTAINS DATA FROM SELECTED PORTIONS OF EACH ORBIT 
WITH A 1 KM RESOLUTION. IDENTICAL EIPERIMENTS ARE FLOWN ON THE 

0HER SPACECRAFT IN THE TIROS-N/NOAA SERIES. 

-----N. TIESS F-----------------------TIROS ST1AF 

INVESTIGATION AME- OPERATIONAL VERTICAL SOUNDER 

NSSDC ID- TIROS-N-02 IIVESTIGATIVE PROGRAM 

WEATAER OBS. DEVELOPMENT
 

INVESTIGATIO DISCIPLINE(S)
 
METEOROLOGY 


PERSONNEL 
YR - NESS STAFF NOAA-dESS 

RIEF DESCRIPTION 

THE TIROS-N OPERATIONAL SOUNDER CONSISTS OF THREE 

INSTRU9ENTS DESIOND TO DETERMINE RADIANCES NEEDED TO CALCULATE 

TEMPERATURE AND HUMIDITY PROFILES OF THE ATMOSPHERE FROM THE 

SURFACE TO THF STRATOSPHERE (APPROXIMATELY I MB). THE FIRST 

INSTRUMENT, THE HIGH RES INFRARED SPECTROMETER (HRS2). HAS 20 

CHANELS AND MAKES MEASUREMENTS IN THE FOLLOWING SPECTRAL 

INTERVALS C-- 1 THE 3.7-RICROPETER WINDOW REGION,HANEL -


CHANNEL 2 - THE 4.3-MICROMETER CO? BAND. CHANNEL 3 - THE 

9.7-ICROETER OZONE BAND, CHANNEL 4 - THE 11.t-MICROHTER 
Z1,OGW REGION, CHANNELS S THROUGH 11 - THE 15-MICROMETER CO2 

BAND (13.3. 13.6, 14.0, 14.3. 14.5, 14.75, AND 15.0,) AND 
CHANNELS 12 THROUGH 14 - THE 1D-MICROMETER ROTATIONAL WATER 

VAPOR SANDS (13., 23.15, ANID 29.4)- THE SLCOND INSTRUMENT, 
THE STRATOSPHERIC SOUNDING UNIT. HAS THREE CHANHELS OPERATIRG 

AT 14.97 MICROMETERS USING SELECTIVE ABSORPTION BY PASSING TEE 

INCOMING RADIATION THROUGH THREE PRESSURE MODULATED CELLS 

CONTAINS C02. THE THIRD INSTRUMENT, THE MICROWAVE SOUNDING 

UIT, HAS FOUR CHANNELS OPERATING RE THE 5G TO 63 GHZ OXYGEN 

(50.3, 53.7, 5S.0, AID 57.9) TO OBTAIN TEMPERATURE PROFILES 
AHICH ARE FREE OF CLOUD INTERFERENCE. THE INSTRUMENTS ARE
 

CROSS-COURSE SCANNING DEVICES UTILIZING A STEP TO PROVIDE A 

TRAVERSE SCAR WHILE THE ORBITAL MOTION OF THE SATELLITE 

PROVIDES SCANNING IN THE ORTHOGONAL DIRECTION. SIMILAR 
LYPERIMENTS ARE FLOLN ON OTHER SPACECRAFT IN THE TIROS-NIHOAA 


SERIES.
 

------- NESS F-----------------------------------
TIROS-INR STAFF 


INVESTIGATION %AVE- DATA COLLECTIEON SYSTEM C(S) 

FSSPC ID- TIRLS-1-03 INVESTIGATIVE PROGRAM 

JEATHER OBS. DEVELOPMENT 


INVESTIGATION DISCIPLINEES) 

METEOROLOGY 


PERSONNEL 
p - NESS STAFF NOAA-NESS 


F 

eRIEF DESCREPTION 

THE DATA COLLECTION AID PLATFORM LOCATION SYSTEM (D(S) ON 

TIIOS-N IS DESIGNED 10 PEET THE METEOROLOGICAL DATA NEEDS Of 

THE UNITED STATES AND TO SUPPORT THE GLOBAL ATMOSPHERIC 

RESE"RCH PROGRAM IGARP). THE SYSTEM RECEIVES LOU DUTY CYCLE 
TRANSMISSIONS CF METEOROLOGICAL OBSERVATIONS FROM FREE-FLOATING 
BALLOONS, OCEAN BUOYS. OTHER SATELLITES. AND FIXED GROUND-BASED 

3E*SOR PLAIFORAS DISTRSIUED AROUND THE GLOBE. THESE 
OLSERVATIOS ARE ORGANIZED 01 BOARD THE SPACECRAFT AND 
RETRANSMCTTED IHEMN THE SPACECRAFT COMES IN RANGE Of A COMMAND 
AND DATA ACGUISITION (CDA) STATION. FOR FREE-MOVING BALLOONS, 

ThE DOPPLER fREQUENCY SHIFT Of THE TRANSMITTED SIGNAL IS 

OBSERVED TO CALELLATE THE LOCATION 9F THE BALLOONS. THE DCS IS 
ESFECIED. FOP A MOVING SENSOR PLATFORM, TO HAVE A LOCATION 

ACCURACY OF 5 TJ b AM ERRS, ARD A VELOCITY ACCURACY OF 1 TO 1-t 
V5. THIS SYSTE HAS THE CAPABILITY Of ACQUIRING DATA FROM UP 

TO 2,0' PLATFORMS PER DAY. IDENTICAL EXPERIMENTS ARE FLOWN ON 

OTHER SPACECRAFT IN THE TIROS-ANOAA SERIES. 

TIROS-H.-.... wELL IAmS-

INVESTIGATION NAME- SPACE ENVIRONMENT MONITOR 


NSSDC ID- TIROS-.-JE INVESTIGATIVE PROGRAM 

ENVIRON. AO1IORING DEVELOPMENT 


INVESTIGATION DISCRPLINE(S)
 

PARTICLES AND FIELDS 


lERSONNEL 


P. - 3.J. TIILLIA'S NOAA-ERL 

O - C.Q. BOSTROM APPLIED PHYSICS LAB 


OI - R.N. SAdER AAA-ERL 


BRIEF DESCRIPTION 

THIS EXPERIMENT IS AN EXTENSION OF THE SOLAR PROTON 
-ONITORING EXPERIMENT FLO.N ON THE ITOS SPACECRAFT SERIES. THE 

EXPERIMENT PACKAGE CONSISTS OF FOUR DETECTOR SYSTEMS AND A DATA 

PROCESSINC UNIT. THE LOW-EFERGY PROTON ALPHA TELESCOPE (LEPAT) 

SEPARATELY IEA55lC5 IN FIVE ENERGY RANGES BOTH PROTONS BETIEEN 
15C KEV &ND 4C AEV AND ALPHA PARTICLES BETWEEN 150 KEV/N AND 25 

PEVPZ. THERE ARE TAO LEPATS VIEWING IN THE ANTI-SUN AND 

AITI-EARTH DIRECTIONS WITH 60-DE3 VIEING CONES. THE PROTON 

CHNIIRECTIONAL DETECTOR (POD) MEASURES PROTONS ABOVE 0, SO. 
AND vf NEV, ELECTRONS ABOVE 143 KEV AND PROTONS AND ELECTRONS 

(INSEPARABLE) ABOVE 750 KEy. THE HIGH-ENEPY PROTON ALPHA 

TELESCOPE (NEPAT) HAS A SO-DEO VIEWING CONE, VIEW IN THE 

ANTI-EARTH DIRECTION. AND IT MEASURES PROTONS ABOVE 4G0 MEV AND 
PROTONS AND ALPHA PARTICLES ABOVE 600 AND 110C MEV/N. THE 

TOTAL ENERGY DETECTOR (TED) MEASURES TOTAL ENERGY ABOVE i KED. 

l,**********.
**...........*............* N. 


SPACECRAFT COMMON NAME- UK 6 

ALTERNATE NAMES- UNIED KINGDOM-6
 

NSSDC TO- UK-6
 

LAUNCH DATE- 03100179 WEIGHT- 133. KG 

LAUNCH SITE- WALLOPS FLIGHT CENTER. UNITED STATES 
LAUNCH VEHICLE- SCOUT 

SPONSORING COUNTRY/AGENCY
 

UNITED KINGDOM SRC
 

PLANNED ORBIT PARAMETERS
 
ORBIT TYPE- GEOCENTRIC
 

ORBIT PERIOD- 95.6 PIN INCLINATION- 55. DEG
 

PERIAPSIS- 550. K4 ALT APOAPSIS- 550. KM ALT
 

PERSONNEL 
PM - J.E. FOSTER APPLETON LAB 

PS - J.L. CULHANE U COLLEGE LONDON 

B DESCRIPTION
BRIEF 

THE OBJECTIVE OF THIS SPACECRAFT IS TO UNDERTAKE STUDIES
 

IN HIGH-ENERGY ASTROPHYSICS. TWO X-RAY EXPERIMENTS, ONE
 

COSMIC-RAY EPERIMEIT, AND THREE TECHNOLOGY EXPERIMENTS ARE
 

CARRIED. THE SPACECRAFT IS SPIN STABILIZED, WITH THE SPIN AXIS
 
Q
 

CQMANDED INTO A SE UENCE OF ORIENTATIONS TO ACCOMODATE THE
 

X-RAY EXPERIMENTS REQUIREHENTS.
 

------- UK 6, BOYD ------------.................................
 

INVESTIGATION NAME- X-RAY GRAZING INCIDENCE SYSTEM
 

NSSOC ID- UK-6 -03 IHVESTIGATIVE PROGRAM
 
CODE SCICO-OP
 

INVESTIGATION DISCIPLINE(S)
 
X-RAY ASTRONOMY
 

PERSONNEL
 
p1 - RL.F.OYD U COLLEGE LONDON
 

OR - A. UILL.ORE U OF BIRMINGHAM
 
01 - P.W. SANFORD U COLLEGE LONDON 

BRIEF DESCRIPTION 

THIS SYSTEM COS$ISTS OF FOUR GRAZING INCIDENCE 
HYPERBOLOID MIRRORS THAT REFLECT X-RAYS THROUGH AN 

APERTUREIFILTER TO FOUR CONTINUOUS-FLOW PROPANE GAS DETECTORS 

COVERED WITH A ONE-MICROMETER POLYPROPYLENE WINDOW. THE 
INSTRUMENT IS SENSTIVE TO X-RAYS FROM O.T TO 2 KEV AND MHAS 

SEVEE SELECTAEEE FIELDS OF VIEW FROM 0.2 TO 3-6 DIG. TH7E 
SYSTEM CAN BE OPERATED IN FOUR DIFFERENT MODES: SPECTRAL (32 

CHANNELS OF PULSE HEIGHT), TIME (3.5 MICROSECONDS TO 16 
SECONDS). PULSAR (PERIODS FROM 8 MS TO 4 HOURS). AND 
AUTOCORRELATOR (PERIODIC VARIATIONS FROM 128 MICROSECONDS TO 2 
SECONDS). THE DETECTORS POINT ALONG THE SPACECRAFT SPIN AXS. 

------- UK 6, FOWLER 

INVESTIGATION NAME- COSMIC RAY
 

NSSDC ID- UK-b -01 INVESTIGATIVE PROGRAM
 

CODE SC/CO-OP
 

INVESTIGATION DISCIPLINECS)
 
COSMIC RAYS
 

PERSONNEL
 
P - P.H. FOWLER U OF BRISTOL
 

BRIEF DESCRIPTION
 

THE INSTRUMENT CONSISTS OF FOUR PI CERENKOVAND GAS 

SCINIILLATION COUNTERS WITH A GEOMETRIC FACTOR OF TWO SO 

ETERISR TdAT IS USED TO MEASURE THE CHARGE AND ENERGY SPECTRA 

OF THE ULTRAEAVY COMPONENT OF COSMIC RADIATION WITH PARTICULAR
 

EMPHASIS Of THE CHARGE REGION Z GREATER THAN OR EQUAL TO 30.
 

------- UK 6, POUNDS ---------------------------- -- .........
 

INVESTIGATION NAME- X-RAY PROPORTIONAL COUNTERS
 

NSSDC 1D- UK-o C2 INVESTIGATIVE PROGRAM
 
CODE SCICO-OP
 

INVESTIGATION DISCIPLINE(S)
 

X-RAY ASTRNOY
 

PERSONNEL
 
PL - K.A. POUNDS U OF LEICESTER
 

BRIEF DESCRIPTION
 

THE INSTRUMENT CONSISTS OF AN ARRAY Of PROPORTIONAL 

COUNTERS THAT OPERATE OVER THE ENERGY RANGE 1.3 TO 30 KIV. 

BRIGHT X-RAY SOURCES CAN RE MEASURED TO SEVERAL MICROSECONDS 
lIVE RESOLUTION, AND SPECTRA DATA IS OBTAINED iA 32 CHANNELS. 
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4. INDEX OF ACTIVE AND PLANNED SPACECRAFT AND EXPERIMENTS 

This index contains the names of all spacecraft and experiments that
 
were either active sometime between July 1, 1977, and June 30, 1978, or
 
planned as of June 30, 1978. The spacecraft are listed alphabetically
 
by both common name and alternate names. The alternate names are printed
 
with a reference to the NSSDC spacecraft common name. Next to the NSSDC
 
spacecraft common name are printed the sponsoring country and agency,
 
launch date, orbit type, NSSDC ID code, and the current status. The cur
rent state includes the epoch date, status, an& data rate of all launched
 
spacecraft and experiments. For prelaunch spacecraft, only the status is
 
shown; there is no information shown for prelaunch spacecraft experiments.
 
The status and data rate, for the most part, reflect the state as of June
 
30, 1978, that became effective on the listed epoch date. However, a few
 
changes subsequent to this date may appear. An explanation of the terms
 
used in these columns may be found in Appendix C. The experiments are
 
listed following the associated spacecraft common name and are ordered
 
alphabetically by the principal investigator's or team leader's last name.
 
The experiment name, NSSDC ID code, and current state are also given for
 
each experiment. Finally, each name is followed by a page number refer
encing the description of the spacecraft or experiment found in this re
port.
 

. -A T01 
187 



INDEX OF ACTIVE AND PLANNED SPACECRAFT AND EXPERIMENTS
 
BY SPACECRAFT NAMES AND PRINCIPAL INVESTIGATOR
 

A 
-* 

SPACECRAFT NAME 
*****.D.SSC 

*PRINC.INVEST.NAME 

COUNTRY AND AGENCY 

EXPERIMENT NAME 

LAUNCH 
DATE ORBIT TYPE * 

ID EPOCH 
MMDDYV 

C------CURRENT STATUS -----

STATUS DATA 
RATE 

PAGE 
N0. 

1976-059A 
HIGBIE 

UNITED STATES 
ENERGETIC 

DOD-USAF 
PARTICLE DETECTOR 

06/26176 GEOCENTRIC 76-059A 
76-059A-01 

6/27176 NORMAL 
6/27176 NORMAL 

SIND 
SITND 

11 
11 

1977-007A 
HIGBIE 

UNITED STATES DOD-USAF 
ENERGETIC PARTICLE DETECTOR 

02/06f77 GEOCENTRIC 77-0O7A 
77-007A-01 

2107/77 NORMAL 
2107/77 NORMAL 

STND 
SITND 

11 
11 

AD-A 
JACCHIA 
KEATING 

UNITED STATES NASA-OSS 12/19/63 GEOCENTRIC 
NONSYSTEMATIC CHANGES Of AIR DENSITY 
SYSTEMATIC CHANGES OF AIR DENSITY 

63-053A 
63-053A-01 
63-053A-02 

12/19163 INOPERABLE 
12119/63 NORMAL 
12/19/63 NORMAL 

ZERO 
SUES 
SUbS 

11 
11 
12 

AD-C 
JACCHIA 
KEATING 

UNITED STATES NASA-OSS O8/CEt68 GEOCENTRIC 
NONSYSTEMATIC CHANGES OF AIR DENSITY 
SYSTEMATIC CHANGES OF AIR DENSITY 

6Z-066A 
69-066A-01 
66-066A-0? 

610G171 INOPERABLE 
3/15/76 NORMAL 
3/05176 NORMAL 

ZERO 
SUBS 
SUBS 

12 
12 

12 

AE 5 SEE AE-E 

AE-C 
BARTH 
BRACE 
RIINTON 

CHAMPION 
DOERING 
HANSON 

HAYS 
HINTEREGGER 

HOFFHAN 
HOFFMAN 
RICE 
RICE 
SPENCER 

UNITED STATES NASA-OSS 12116f73 GEOCENTRIC 
ULTRAVIOLET NITRIC-OXIDE (UYNO) 
CYLINDRICAL ELECTROSTATIC PROBES (CEP) 
BENNETT ION-MASS SPECTROMETER (RIMS) 
ATMOSPHERIC DENSITY ACCELEROMETER (PESA) 
PHOTOELECTRON SPECTROMETER (PES) 
RETARDING POTENTAL ANALYZERIDRIFT METER 

CRPA) 
VISIBLE AIGGLO PHOTOMETER (VAE) 
SOLAR EUV SPECTROPHOTOMETER (EUNS) 
MAGNETIC ION-MASS SPECTROMETER (MIN) 
LOW-ENERGY ELECTRONS (LEE) 
COLD CATHODE ION GAUGE 
CAPACITANCE MANOMETER 
NEUTRAL ATMOSPHERE TEMPERATURE (NATE) 

73-1LIA 
73-l01A-1 
73-IOIA-01 
73-101A-11 
73-1GIA-0 
73-101A-0 
73-101A-04 

73-lDIA-14 
73-101A-06 

73-101A-ID 
73-101A-12 
73-101A-1S 
73-101A-16 
73-101A-09 

2128176 NORMAL 
2/26/76 NORMAL 
2/2o/76 NORMAL 
212276 NORMAL 
2/28/76 NORMAL 
2/21876 NORMAL 
2/29176 NORMAL 

2/1i/l6 NORMAL 
3/10175 PARTIAL 
2/28176 PARTIAL 
Z/26/76 NORMAL 
1/00178 NORMAL 
1/00/78 NORMAL 
2128/76 PARTIAL 

STUD 
SIND 
SIND 
STND 
Sh7 
SIhD 
SIND 

STND 
SIND 

STND 
SITND 
ZERO 
ZERO 
STND 

12 
12 
13 
13 

13 
13 
14 

14 
14 

14 
15 
15 
15 
15 

AE-E 
BRACE 

BRINTON 
CHAMPION 
DOERING 

HANSON 

HAYS 

HEDIA 
HINTEREGGER 
HIER 

UAITED STATES NASA-OSS 11/20/75 GEOCENTRIC 
CYLINDRICAL ELECTROSTATIC PROBE (CEP) 
ION COMPOSITION AND CONCENTRA7IN (BIMS) 
ATMOSPHERIC VENSITY ACCELEROMETER (MESA) 
PHOTOELECTRON SPECTROMETER (PEST 

RETARDING POTENTIAL ANALYZER/DRIFT METER 

(RPA) 
VISIBLE AIRGLO PHOTOMETER (VAt) 

NEUTRAL ATMOSPHERE COMPOS1ITON (MACE) 
SOLAR EUV SPECTROPhOTONETER (RUNS) 
OPEN-SOURCE NEUTRAL MASS SPECTROMETER 

(OS SO 

75-137A 
75-107A-01 
75-10A-10 
75-17A-O 
75-107A-C3 

?S-10?A-04 

75-107A-11 

75-107A-0S 
75-107A-06 
75-10A-C7 

11/20/75 NORMAL 
12100175 NORMAL 

12111/75 NORMAL 
12104175 NORMAL 
12/10C75 NORMAL 

12/00/75 NORMAL 

12/11/75 NORMAL 

12/11J75 NORPAL 

12/00175 NORMAL 
12/11175 NORMAL 

STND 
STND 

STUO 
SIND 
STD 
SIND 

STD 
STUD 

STUD 
STND 

15 
16 

16 
16 
16 
17 

17 

17 

17 
1 

RICE 
RICE 
SPENCER 

CAPACITANCE MANOMETER 
COLD CATHODE ION GAUGE 
NEUTRAL ATMOSPHERE TEMPERATURE (NATE) 

75-107A-12 
75-107A-13 
75-107A-09 

12/04/75 NORMAL 
12104175 NORMAL 
12/11175 NORMAL 

STND 
STND 
SIND 

18 
18 
18 

AEM-A SEE HCIN 

AEM-B SEE SAGE 

AEM- SEE MAGSAT 

AEROS SEE SMS 1 

AMPTE'CHARGE CORP EXPL SEE ECE 

AMPTE/ION RELEASE MODULE SEE IRA 

APPL EXPL MISSION A SEE HCAN 

APPL EXPL MISSION 0 SEE SAGE 

ARIEL 5 SSE UK S 

ASTRO-A 
HIRAO 

RGNDO 

MATSUOKA 

ISHI 

TAKAKURA 

TAKECURI 

JAPAN ISAS 02/00Il GEOCENTRIC 
ELECTRON DENSITY AND TEMPERATURE PLASMA 
PROBES 

SOLAR FLARE GAMMA-RAY DETECTOR IN C.4-7 
IEV RANGE 

TIME PROFILE AND SPECTRA Of X-RAY FLARES 
IN THE 2-6C REV RANGE 
SOLAR FLARE X-RAY BRAGG SPECTROSCOPY IN 

1.5-2.0 A RANGE 
SOLAR FLARE X-RAYS IN RANGE OF 10-60 REV 

USING ROTATING COLLIMATOR IMAGING 
ELECTRON FLUX ABOVE 100 KEN PARTICLE 
DETECTOR MONITOR 

ASTRO-A 
ASTRO-A-06 

ASTRO-A-04 

ASTRO-A-03 

ASTRO-A-02 

ASTRO-A-C1 

ASTRO-A-05 

APPROVED MISSION 127 
127 

127 

827 

127 

127 

12? 

ASTRONOMICAL SATELLITE-A SEE ASTRO-A 
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INDEX OF ACTIVE AND PLANNED SPACECRAFT AND EXPERIMENTs
 
BY SPACECRAFT NAMES AND PRINCIPAL INVESTIGATOR
 

* SPACECRAFT NAME COUNRTRY AND AGENCY 

LAUNCH 

DATE ORBIT TYPE 

------- CURRENT STATUS --

*P;RIC.NVEST -NAME EXPERIMENT NAME 
115504 ID EPOCH 

MMODYY 
STATUS DATA 

RATE 
PAGE 
no. 

ATMOSPHERE EXPLORER-C SEE AE-C 

ATMOSPHERE EXPLORER-E SEE AE-E 

ATS 5 
DAROSA 
ICIL.AIN 

SUGIURA 

UNITED STATES FAS-AOSTA 08/12169 GEOCENTRIC 
RADIO BEACON 
OMNIDIRECTIONAL H1EO-ENERGY PARTICLE 

DETECTOR 
MAGNETIC FIELD MONITOR 

69-069A 
69-069A-12 
69-069A-03 

69-069A-13 

ol01l?3 PARTIAL 
310/T6 NORMAL 
4/01/75 NORMAL 

1115/75 NORMAL 

SUBS 
ZERO 
ZERO 

ZERO 

18 
19 
19 

19 

ATS 6 
ARNOLDY 
COLEMAN, JR. 

DAVIES 
OUNKERLY 
FRITZ 

GALICINAO 
GALICINAO 

KAMPINSKY 
MASLEY 

MILLER 

PAULIKAS 

WHALEN 

UNITED STATES IASA-OSTA 05/3C/74 GEOCENTRIC 
LOW-ENERGY PROTONIELECTROQ EXPERIMENT 
MAGhETOMETER EXPERIMENT 

RADIO BEACON 
SOLAR CELL RADIATION DAMAGE 
MEASUREMENT OF LOW-ENERGY PROTONS 
TRACKING AND DATA RELAY 
POSITION. LOCATION AND AIRCRAFT 
COMMUNICATION 

A.F.IhTERFEROMETER SURSYSTEM 
SOLAR COSMIC RAYS AND GEOMAGNETICALLY 

TRAPPED RADIATION 
TELEVISION RELAY USING SMALL TERMINALS 

OMNIDIRECIONAL SPECTROMETER 

HEALTH AND EDUCATION TELECOMMUNICATIONS 

74-039A 
74-039A-03 
74-039A-02 

74-039A-09 
74-039A-16 
74-039A-01 

74-039A-18 
74-039A-19 

74-039A-29 
74-039A-06 

?4-039A-28 

74-039A-07 

74-039A-24 

5/30/74 NORMAL 
3131178 PARTIAL 
3/31/78 PARTIAL 

12/03/76 PARTIAL 
3131/78 PARTIAL 
3/31/78 NORMAL 
8/01/76 NORMAL 
8101176 NORMAL 

7/30174 PARTIAL 
3f31178 NORMAL 

5/30174 NORMAL 

3/31/78 NORMAL 

9120176 NORMAL 

SINb 
ZERO 
ZERO 

STND 
sUes 
ZERO 

sUDs 
SUBS 

STND 
ZERO 

STND 

ZERO 

SIND 

19 
19 
20 

20 
2C 
TO 
20 
20 

21 
21 

21 

21 

21 

ATS-E SEC ATS 5 

ATS-F SEE ATS 6 

BE-C 
HERBERT 

UNITED STATES NASA-OSS 
LASER TRACKING REFLECTOR 

04/29/65 GEOCENTRIC 65-032A 
65-032A-03 

2/13/70 PARTIAL 
2/13/70 PARTIAL 

SUBS 
SUBS 

21 
22 

RERKSAT SEE EUVE 

CAMEO 
HEPPPELR. 

UNITED 
BA 

STATES 

AND LI RELEASE 

NASA-OSS 

MODULES 

09/18/78 GEOCENTRIC CAMEO 

CAMEO -01 

APPROVED MISSION 127 

128 

CASTOR SEE DS-R 

CICE 
ULOECKLER 
,EENTIRE 

SHELLEY 

UNITED STATES NASA-05 07100/81 GEOCENTRIC 
ChARGEEIIERGY-MASS SPECTROMETER (CHEM) 
MEDIUM ENERGY PARTICLE ANALYZER (EEPA) 
PLASMA COMPOSITEOI 

CCE 
CCE 
ICE 

CC 

-03 
-C2 

-C1 

PROPOSED MISSION 128 
128 
128 

128 

CHARGE COMPOSITION EXPL SEE ICE 

CHEM ACT RATLS EJECT ORB SEE CAMEO 

CODE 

HAUSER 

MATHER 

NOT SELECTED YET 

UNIT5D STATES NASA-OSS 1010C/33 GEOCENTRIC 
DIFFUSE INFRARED ACEKGROUND EXPERIMENT 
(DIRUE) 

FAR INFRARED ABSOLUTE SPECTRO NOTOMETER 
(FIRAS) 

DIFFERENTIAL MICROWAVE RADOIOMTERS (OMR) 

CORE 

CODE 

COBE 

CORE 

-02 

-01 

-03 

PROPOSED MISSION 128 
129 

129 

129 

COPERNICUS SEE 0AO 3 

CORSA-O 
MAKINO 

1IYAMOTO 

JAPAN ISAS 
DIFFUSE SOFT X-RAYS AND SOFT 

SOURCES 
MONITOR OF X-RAY SOURCES 

21CC/79 GEOCENTRIC 
X-RAY 

CORSA-B 
CORSAB-D2 

CORSA-B-01 

APPROVED MISSION 129 
129 

130 

CGS-8 

CARAVANE 

INTERNATIONAL ESA 0809/175 
UNITED STATES RASA-OSS 

COLLAROR. GAMMA-RAY ASTRONOMY SPARK CHAMBER 

EXPERIMENT (25 - 1000 HEY) 

GEOCENTRIC 
7 
5-072A 

75-072A-01 

8/09/75 

8109/75 

NORMAL 

NORMAL 

SIND 

STNb 

22 

22 

COSMIC BACKGROUND EXPL SEE CORE 

COSMIC RADIATION SAT 0 SEE ECRSA-B 

COSPI RAY SATELLITE-$ SEE COS-8 

COSMOS 900 
AFO I. 
AFO I N 

*GDALEVIEN 

SDALEVICH 

U.S.S5R. SAS G313G/77 GEOCENTRIC 
FLAT RETARDENG POTENTIAL AFALYZER 
HIGH-FREQUENCY ELECTRON TEMPERATURE 

PROBE 
SPHERICAL ION TRAP WITH FLOATING 
POTENTIAL 

CYLIPDRICAL ELECTROSTATIC PROSE 

77-023A 
77-023A-01 
77-023A-C 

77-023A-03 

'77-023A-01 

3130/?7 UNKNOWN 
3/30177 
3/30177 

3/30/77 

330/?7 

22 
23 
23 

23 

23 
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INDEX OF ACTIVE AND PLANNED SPACECRAFT AND EXPERIMENTS
 

BY SPACECRAFT NAMES AND PRINCIPAL INVESTIGATOR
 

LAUNCH -------.CURRENT STATUS ----
* SPACECRAFT NAME COUNTRY AND AGENCY DATE ORBIT TYPE 
-A .. * ... -*** ..... .... ... NSSDC ID EPOCH STATUS DATA PAGE 

*PRINC.INVEST.NAME EXPERIMENT NAME MMODYY RATE NO. 

GORTCHAKOV RELATIVISTIC PROTON AND ELECTRON COUNTER 77-023A-CS 3/30/7? 23 
SCHUTTE PANORAMIC ELECTROSTATIC SPECTROMETER 77-023A-07 3/30/77 23 
SOSNOVETS DIFFERENTIAL ENERGY SPECTROMETER 77-O23A-O5 3/30/77 23 
TELTSOV DIFFERENTIAL LOW ENERGY SPECTROMETER 77-023A-06 3130/77 23 
TULUPOV AURORAL PHOTOMETER 77-023A-09 3130/77 23 

DS-B FRANCE CRES 05/17/75 GEOCENTRIC 75-039E 7/01/76 NORMAL SUBS 23 
EARLIER UPPER ATHOSPHERE DENSITY STUDY USING 75-0398-01 7/01/76 NORMAL SUBS 24 

ON-BOARD ACCELEROMETER 
EARLIER MICROMETEORrTE STUDY 75-039B-03 7/01/76 NORMAL SUBS 24 

GASP 12535 SEE DMSP-F1 

0MSP BLOCK SD-1 SEE DMSP-FI
 

DMSP-F1 UNITED STATES DOD-USAF 09111176 GEOCENTRIC 76-091A 7/05177 NORMAL SIND 24 
AFGC STAFF OPERATIONAL LINESCAN SYSTEM (OLS) 76-091A-01 7105177 NORMAL STND, 24 
AfGWC STAFF VERTICAL TEMPERATURE PROFILE RAOIOETER 76-091A-C2 7/05/77 NORMAL STUD Z4 

SPECIAL SENSOR H (SSH) 
SRAKE RADIATION DOSIMETER 76-091A-03 7105177 NORMAL STND 25 
SHRUM GAMMA PAY DETECTOR 76-091A-04 7/05177 NORMAL STUD 25 

DMP-FZ UNITED STATES DOD-USAF 061051?7 GEOCENTRIC 77-OAAA 7119177 NORMAL STD 25 
AFGNC STAFF OPERATIONAL LINESCAN SYSTEM (OLS) 77-044A-C1 7/19/7? NORMAL STND 25 
AFGWC STAFF VERTICAL TEMPERATURE PROFILE RADIOMETER 77-044A-02 7119177 NORMAL STND 25 

SPECIAL SENSOR H (SH) 
MIZERA REMOTE X-RAY SENSOR - PRECIPITATING 77-0446-C6 7/19/77 NORMAL SUBS 26 

ELECTRON3 
BOTHWELL PRECIPITATING ELECTRON SPECTROMETER 77-044A-03 7/19/77 NORMAL STND 26 
SNYDER PASSIVE IONOSPHERIC MONITOR 77-OAAA-C4 7/19/77 NORMAL SUBS 26 

DMSP-F3 UNITED STATES DOD-USAF 05/CI/TS GEOCENTRIC 78-642A 5/1/78 NORMAL STUD 26 
AFGWC STAFF OPERATIONAL LINESCAN SYSTEM (OLS) 7b-042A-01 5101178 PARTIAL STD 26 
AFGWC STAFF VERTICAL TEMPERATURE PROFILE RADIOMETER 78-042A-O2 5101/78 PARTIAL STID 27 

SPECIAL SENSOR H (SSH) 

ROTHWELL PRECIPITATING ELECTRON SPECTROMETER 78-042A-03 5/01/78 PARTIAL STND 2? 
SHRUM GAMIA-RAy DETECTOR 78-042A-04 5/01/78 NORMAL STIND 2? 

DMSP-F4 UNITED STATES DOD-USAF DNSP-F4 APPROVED MISSION 130 
AFGIC STAFF OPERATIONAL LINESCAN SYSTEM (OLS) DSP-F4-OI 130 
AFOEC STAFF VERTICAL TEMPERATURE PROFILE RADIOMETER ONSP-F4-02 130 

SPECIAL SENSOR H CSSN) 
ROTHWELL PRECIPITATING ELECTRON SPECTROMETER DMSP-F4-03 130 

SNYDER PASSIVE IONOSPHERIC MONITOR DMSP-F4-C4 131 

DMSP-F5 UNITED STATES DOD-USAF DMSP-F5 APPROVED MISSION 131
 
AFGNC STAFF OPERATIONAL LINESCAN SYSTEM (OLS) DMSP-FS-01 131
 
AFGWC STAFF VERTICAL TEMPERATURE PROFILE RADIOMETER DMSP-FS-02 131
 

SPECIAL SENSOR H (SSH)
 
ROTHWELL PRECIPITATING ELECTRON SPECTROMETER DHSP-F5-03 131 
SAGALYN IONOSPHERIC PLASMA.MONITOR DSP-F5-0S 132 
SNYDER PASSIVE IONOSPHERIC MONITOR DMSP-F5-04 132 

DYNAIHCS EXPLORER-A UNITED STATES NASA-OSS 02/28/1 GEOCENTRIC bE-A APPROVED MISSION 132 
BURCH HIGH ALTITUDE PLASMA INSTRUMENT DE-A -05 132 
CHAPPELL RETARDING ION MASS SPECTROMETER DE-A -3t 132. 
CORONITI AURORAL PHYSICS DE-A -C7 133 
FRANK GLOBAL AURORAL IMAGING AT VISIBLE AND DE-A -03 133 

ULTRAVIOLET WAVELENGTHS 
NELLIWELL CONTROLLED AND NATURALLY-OCCURRING WAVE DE-A -GE 133 

PARTICLE INTERACTIONS 
SHANHAN PLASMA WAVES DE-A -02 133 
SHELLEY NOT PLASMA COMPOSITION DE-A -06 133 
SUGIURA 'JAGNETIC FIELD OBSERVATIONS DE-A -01 134 

DYNAMICS EXPLORER-B UNITED STATES NASA-OS5 02/28/81 GEOCENTRIC DE-B APPROVED MISSION 134 
BRACE LANGHUIR PROBE DE-B -09 134 
CARIGNAN NEUTRAL ATMOSPHERE COMPOSITION DE-B -03 134 
HANSON RETARDING POTENTIAL ANALYZER DOE- -07 1 5 
HAYS FABRY-PEROT INTERFEROMETER DE-B -C5 135 
HEELIS ION DRIFT METER DE-B -06 135 
HOFFMAN LOu ALTITUDE PLASMA INVESTIGATION HIGH DE-D -13 135 

ANGULAR RESOLUTION 
MAYNARD ELECTRIC FIELD INVESTIGATIOHS DE-B -02 135 
MAYR ATMOSPHERIC DYNAMICS AND ENERGETICS DE-B -12 136 

INVESTIGATION 
NAGY MAGNTOSPHERIC ENERGY COUPLING TO THE DE-B -1c 13t 

ATMOSPHERE INVESTIGATION 
ROBLE ATMOSPHERIC DYNAMICS AND ENERGETICS DE-B -11 136 

INVESTIGATION 
SPENCER WIND AND TEMPERATURE DOE-B -04 136 
SUGIURA MAGNETIC FIELD OBSERVATIONS DE-B -01 136 
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INDEX OF ACTIVE AND PLANNED SPACECRAFT AND EXPERIMENTS 
BY SPACECRAFT NAMES AND PRINCIPAL INVESTIGATOR 

LAUNCH * --- CURRENT STATUS ----
* SPACECRAFT NAME COUNTRY AND AGENCY DATE ORBIT TYPE * 

............ ... ID EPOCH DATA....... SSOC STATUS PAGE 
*PRIIAC.INVEST.NAME EXPERIMENT NAME MMDDYY RATE NO. 

INNINGIAM LOW ALTITUDE PLASMA INSTRUMENT DE-E -08 137
 

EARTH RES TECH SAT.-A SEE LANDSAT 1
 

EARTH RES TECH SAT.-9 SEE LANDSAT 2
 

EARTH RES TECH SAT.-C SEE LANDSAT 3
 

ERTS-A SEE LANDSAT I
 

ERTS-3 SEE LAND$AT 2
 

ERTS-C SE LANDSAI 3
E 


ESA TEES SEE ESA-GEOS 1
 

ESA-GEOS 1 INTERNATIONAL ESA 04/2C177 GEOCENTRIC COMMEN. 77-029A 6123178 NORMAL ZERO 27
 
EGHI WAVE FIELD IMPEDANCE 77-O29A-11 6/23178 NORMAL ZERO 27
 
GE$S5 LOW-ENERGY ION COMPOSITION ??-029A-03 6/23/78 NORMAL ZERO 28
 
GELDRIN MAGNETIC WAVE FIELDS 77-029A-06 6/23178 NORMAL ZERO 28
 
HULTUVIST LOW-ENERGY ELECTRON AND PROTON PITCH 77-029A-04 6123178 NORMAL ZERO 28
 

ANGLE DISTRIBUTION
 
MARIANI TRIAXIAL PLUXGATE MAGNETOMETER 77-029A-O9 6/23/78 PARTIAL ZERO 28
 
PEDERSEN BE FIELDS BY DOUBLE PROBE 77-029A-C7 6123/73 NORMAL ZERO 29
 
PETIT VE PLASMA RESONANCES 77-029A-05 6123178 NORMAL ZERO 29
 
UNGSTRUP ELECTRIC WAVE FIELDS 77-OZ9A-10 6129/78 NORMAL ZERO 29
 
WILKER ,ELECTRON AND PROTON PITCH ANGLE 77-029A-01 6123/78 NORMAL ZERO 29
 

DISTRIBUTION
 
WREN' THERMAL PLASMA FLO. 77-029A-02 6/23178 NORMAL ZERO 29
 

ESA-GEOS 2 INTERNATIONAL ESA 07/14178 GEOCENTRIC 78-071A 8/01/78 NORMAL STND 29
 
SEGHIN WAVE FIGLD IMPEDANCE 78-0?IA-11 81Ol ?8 NORMAL SIND 30,
 
GEISS LOA-ENERGY ION COMPOSITION 78-071A-03 8/01178 NORMAL SIND 30
 
GENDRIN MAGNETIC WAVE FIELDS 78-071A-06 8/01/78 NORMAL STND 30
 
HULTOVIST LOU-ENERGY ELECTRON AND PROTON PITCH 78-71A-04 8/01O78 NORMAL SIND 30
 

ANGLE DISTRIDUTION
 
MARIANI TRIAXIAL FLUXGATE MAGNETOMETER ?8-07TA-19 8/01(78 NORMAL ITND 31
 

ELECTRON BEAM DEFLECTION
 

DISTRIBUTION
 

4ELZNER DC ELECTRIC FIELD AND GRADIENT B 78-0tA-08 8/01/78 NORMAL SIND 31
 

PEDERSEN DC FIELDS BY COUDLE PROBE 78-071A-07 8101(78 NORMAL SYND 31
 
PETIT VLF PLASMA RESONANCES 78-07tA-05 3101/78 NORMAL STND 31
 
UNGSTRUP ELECTRIC WAVE -FIELDS 78-071A-10 8101/78 NORMAL SIND 32
 
WILKE14 ELECTRON AND PROTON PITCH ANGLE 78-071A-01 8/0117S NORMAL - STND 32
 

WRENN THERMAL PLASMA FLOW 78-071A-C2 8/01/78 NORMAL SIND 32
 

EUROPEAN X-RAY 08$ SAT. SEE EXOSAT
 

EUVE UNITED STATES NASA-OSS 10/00/82 GEOCENTRIC EUVE PROPOSED MISSION 137
 
DOLYER EXTREME ULTRAVIOLET FULL SKY SURVEY EUVE -01 137
 

EXOS I SEE KYOKKO
 

XO5 A SEE KYOKKO
 

EXOS-B JAPAN ISAS 09/14/78 GEOCENTRIC EXOS-B APPROVED MISSION 137
 
AOYAA FLUXOATE MAGNETOMETER EXOS-3 -C5 137
 
KAWASHIMA ENERGY SPECTRUM OF ELECTRONS AND PROTONS EXOS-O -06 137
 

FROM 10 EV TO 20 NEV
 
KAASHIMA WAVE-PARTICLE INTERACTIONS EXOS-a -07 
 138
 
KIMURA ELECTROMAGNETIC FIELD FLUCTUATION EXOS-E -03 138
 

DETECTORS
 
OBAYASHE IMPEDANCE AND ELECTRIC FIELD EXO$-B -04 138
 
OYA MAGNETOSPERIC PLASMA PROBE EXOS-B -01 13&
 
OYA NATURAL PLASMA WAVES EXOS-B -02 13a
 

EXOS-C JAPAN ISAS O0/00/78 GEOCENTRIC EX0S-C APPROVED MISSION 138
 
UNKNOWN X-RAY AND GAMMA-RAY ASTRONOMICAL EXO-C -01 138
 

TELESCOPES
 
UNKNOWN ULTRAVIOLET TELESCOPE EXOS-C -02 139
 
UNKNOWN INFRARED TELESCOPE EXOS-C -03 139
 
UNKNOWN ENERGETIC PARTICLES EXOS-C -04 139
 

EXOSAT INTERNATIONAL ESA 02/DC/I GEOCENTRIC EXOSAT APPROVED MISSION 139
 
BOYD LOW-ENERGY COSMIC X-RAY PACKAGE EXOSAT -02 139
 
TAYLOR GAS SCINTILLATION SPECTROMETER EXOSAT -03 139
 
TRUMPER MEDIUM-ENERGY COSMIC X-RAY PACKAGE EXOSAT -01 139
 

EXOSPHERIC SAT. A SEE KYOKKO 

EXOSPHERIC SAT. 8 SEE EXOS-B
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INDEX OF ACTIVE AND PLANNED SPACECRAFT AND EXPERIMENTS
 
BY SPACECRAFT NAMES AND PRINCIPAL INVESTIGATOR
 

A SPACECRAFT NAME 

*PRINC.INVEST.NAME 

COUNTRY AND AGENCY 

EXPERIMENT NAME 

LAUNCH 
DATE ORBIT TYPE 

A 

NSSDC 10 

-------

EPOCH 
rMlbY 

CURRENT STATUS----

STATUS DATA 
RATE 

PAGE 
10. 

EXOSPHERIC SAT. C SEE EXOS-C 

EXPLORER 19 SEE AD-A 

EXPLORER 2? SEE SE-C 

EXPLORER 29 SEE AEOS 1 

EXPLORER 36 SEE GEOS 2 

EXPLORER 39 SEE AD-C 

EXPLORER 44 SEE SOLA 10 

EXPLORER 47 SEE IMP-H 

EXPLORER 50 SEE IIP-J 

EXPLORER 51 SEE AE-C 

EXPLORER 52 SEE HA.KEyE 

EXPLORER 53 SEE SAS-C 

EXPLORER 55 SEE AE-E 

EXTREME TV EXPLORER SEE EUVE 

GALILEO ORBITER 
ANDERSON 
BELTON 

CARLSON 

FANALE 

FRANK 
GIERASCH 
GRARD 
GRUN 
GURNETT 
HORBO 
HUNTEN 

KIVELSON 
LACIS 
MASURSKY 

MCELROY 

ORION 

OWEN 
POLLACK 

RUSSELL 

SAGAN 

SCARF 

SCHUBERT 

SONETY 

WILLIAMS 

UNITED STATES NASA-OSS 01/00/fl 
RADIO SCIENCE 
ORBITER IMAGING 

NEAR INFRARED NAPPING SPECTROMETER 

(MIMS) INVESTIGATION AND MAPPER 
FORMATION AND EVOLUTION OF THE GALILEAN 
SATELLITES 

PLASMA 
JOVIAN ATMOSPHERIC DYNAMICS 
ELECTRON EMITTER 
DUST 
PLASMA WAVE SPECTROMETER 
ULTRAVIOLET SPECTROMETER (UVS) 
STRUCTURE AND AERONOMY OF THE 
ATMOSPHERES OF JUPITER AND ITS SATELLITES 

MAGNETOMETER 
PHOTOPOLARIMETER RADIOMETER 
GEOLOGY OF THE GALILEAN SATELLITES 

INVESTIGATION OF THE JOVIAN UPPER 
ATMOSPHERE AND OF SATELLITE ATMOSPHERES 

GROUND-TRUTH ANALYSIS OF RADIATIVE 
TRANSFER IN THE ATMOSPHERE OF JUPITER 
COMPOSITION OF THE JOVIAN ATMOSPHERE 
THERMAL AND DYNAMICAL PROPERTIES OF THE 

JOvIAN ATMOSPHERE 
JUPITER MAGNETOSPHERE AND SATELLITE 
MAGNETOSPHERE INTERACTIONS 
ORGANIC CHEMISTRY OF THE JOVIAN 

ATMOSPHERE 
WAVE-PARTICLE INTERACTION PHENOMENA AT 
JUPITER 
JOVIAN ATMOSPHERIC STRUCTURE AND 

CIRCULATION 
INTERACTION OF GALILEAN SATELLITE 

MAGNETIC PROPERTIES.JOVIAN MAGNETOSPHERE 

ENERGETIC PARTICLES 

JOPO 
JOPO 
JOPO 

JOPO 

JOPO 

JOPO 
JOPO 
JOPO 
JOPO 
JOPO 
JOPO 
JOPO 

JOPO 
3OPO 
JOPO 

JOPO 

JOPO 

JOPO 
JOPO 

JOPO 

JOPO 

JOPO 

JOPO 

JOPO 

JOPO 

-11 
-1G 

-C1 

-12 

-04 
-13 
-05 
-09 
-07 
-02 
-14 

-C3 
-08 
-15 

-16 

-17 

-Ib 
-19 

-20 

-21 

-22 

-23 

-24 

-C6 

APPROVED MISSION 140 
140 
14C 

14F 

11 

141 
141 
II 
141 
141 
141 
142 

142 
142 
142 

142 

142 

142 
143 

143 

143 

143 

143 

143 

143 

GALILEO PROBE 
DOESE 
LANZEROTE 

NIENANN 
RAGENT 
SIEFF 

VON ZAHN 

UNITED STATES NASA-OSS 01100/2 JUPITER PROBE 
NET FLUX RADIOMETER 
LIGHTNING 

MASS SPECTROMETER 
NEPHELOMETER 
ATMOSPHERIC STRUCTURE 

HELIUM ABUNDANCE INTERFEROMETER 

JOP 
JOP 
JOP 

JOP 
JOP 
JOP 

JOP 

-04 
-06 

-03 
-05 
-G2 
-C 

APPROVED MISSION 
. 

143 
144 
144 

144 
14 
144 

145 

GEOC-C SEE GEOS 3 

GEODETIC SATELLITE-C SEE GEOS 3 

GEOS SEE ESA-GEOS 1 

CEDE 1 
PLOTKIN 

UNITED STATES NASA-OSS 
LASER TRACKING REFLECTOR 

11/06/65 65-0B9A 
65-089A-C2 

1200/66 INOPERABLE 
11106/65 NORMAL 

ZERO , 
SIND 

32 
32 
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LAUNCH * ------- CURRENT STATUS -----
SPACECRAFT NAME COUNTRY AND AGENCY DATE ORBIT TYPE * 

...... ........ -. - ....... NSSDC I EPOCH STATUS DATA PAGE 
kPRINC.INVEST.NAME EXPERIMET NAME * NMDDYY RATE NO. 

GEOS 2 UNITED STATES NASA-OSS 01/11168 GEOCENTRIC 68-002A 12130168 INOPERABLE ZERO 33
 
PLOTKIN LASER TRACKING REFLECTOR 68-002A-02 6110177 NORMAL ZERO 33
 

GEOS 3 UNITED STATES NASA-OSTA 04/09/75 GEOCENTRIC 75-027A 4/09/75 NORMAL STND 33 
ARDEHLE US NAVY DOPPLER SYSTEM 75-027A-05 4/09/75 NORMAL STND 33 
GALICINAO SATELLITE-O-SATELLITE TRACKING 7S-027A-06 4/09175 NORMAL SUBS 33 
JACKSO& C-BAND SYSTEM 75-OR7A-OS 4109175 NORMAL SIND 34 
PURCY RADAR ALTIMETER SYSTEM 75-027A-01 4/09/75 NORMAL STND 34 
SALZBENG S-BA'D TRACKING SYSTEM 75-027A-02 4/09175 NORMAL SUBS 34 
STEPMANIDES LASER CURE SYSTEM 75-027A-04 &4/9175NORMAL STND 34 

GEOS-A 	 SEE GEO 1 

0EOS-B 	 SEE-GEOS 2
 

GEOSARI 	 SEE ESA-GEOS 2
 

GEOSTATION.METEOROL.SAT- SEE GMS 

GLOBAL MAGNETIC SURV MSN SEE MAGSAT 

QKS JAPAN NASDA O7/14/776GEOCENTRIC 77-065A 8/15/77 NORMAL STED 34 
UNITED STATES. NASA-OSTA 

JEIA STAFF VISIBLE AND INFRARED SPIN-SCAN 7?-065A-01 a/15/77 NORMAL STIND 35 

RADIOMETER (VISSR)
JA STAFF WEATHER COMMUNICATIONS FACILITY 77-065A-03 8/15/77 NORMAL SIND 35 
KONO SPACE ENVIRONMENT MONITOR (SEIM 	 77-065A-02 8/15177 NORMAL STND 35 

GOES 1 UNITED STATES NOAA-NESS 10O16/75 GEOCENTRIC 75-100A 6/01/78 NORMAL ZERO 35 
UNITED STATES EASA-OSTA 

HESS STAFF VISIBLE-INFRARED SPIN-SCAN RADIOMETER 75-10OA-01 6/01/78 NORMAL ZERO 35 

(VISSR) 
NES STAFF METEOROLOGICAL DATA COLLECTION AND 75-100A-05 8/13/77 NORMAL ZERO 35 

TRAIISMISS1ON SYSTEM 

WILLIAMS ENERGETIC PARTICLE MONITOR 75-100A-2 6/01/78 NORMAL ZERO 136 
.NLLIAMS SOLAR X-RAY MONITOR 75-JODA-O3 6/01/78 NORMAL ZERO 36 
WILLIAMS MAGNETIC FIELD MONITOR 75-100A-04 6101/78 PARTIAL ZERO 36 

GOES 2 UNITED STATES NOAA-NESS 06/16/77 GEOCENTRIC 77-048A 6/16/77 NORMAL SYND 36 
UNITED STATES NASA-OSTA 

NESS STAFF VISIBLE-INFRARED SPIN-SCAN RADIOMETER 77-048A-01 8/13/77 NORMAL SYND 36 
(VISS)
 

NESS STAFF METEOROLOGICAL DATA COLLECTION AND 	 77-048A-05 8/13/77 NORMAL STND 37 
TRANSMISSION SYSTEM 

WILLIAMS ENERGETIC PARTICLE MONITOR 77-048A-02 7120/77 NORMAL STNO 37 
WILLIAMS SOLAR X-RAY MONITOR 77-048A-03 7/20177 NORMAL STND 37 
WILLIAMS MAGNETIC FIELD MONITOR 	 77-048A-04 8/17/77 NORMAL STND 37 

GOES 3 	 UNITED STATES NOAA-UESS 06116/78 GEOCENTRIC 78-062A 6/16/78 NORMAL SIND 37 
UNITED STATES NASA-OSTA 

NESS STAFF VISIBLE-INFRARED SPIN-SCAN RADIOMETER 78-062A-01 7/13/78 NORMAL STND 37 

(VISSR) 
NESS STAFF METEOROLOGICAL DATA COLLECTION AND 78-062A-05 7/13/78 NORMAL STND 38 

TRANSMISSION SYSTEM 
WtLLIAPS ENERGETIC PARTICLE MONITOR 78-062A-02 7/D3/78 NORMAL SIND 38 
WILLIAMS SOLAR X-RAy MONITOR 78-062A-03 7103178 NORMAL STND 38 
WILLIAMS MAGNETIC FIELD MONITOR 78-O62A-04 7/03/78 NORMAL STND 38 

GOES-A 	 SEE GOES I 

GOES-B 	 SEE GOES 2
 

GOES-0 UNITED STATES NOAA-NESS 08100180 GEOCENTRIC GOES'D APPROVED MISSION 145 
UNITED STATES NASA-OSTA 

NESS STAFF VISIBLE-IFRARED SPIN SCAN RADIOMETER GOES-D -01 . 145 
(VISSR) 

NESS STAFF METEOROLOGICAL DATA COLLEC1ON AND GOES-b -05 145 

TRANSMISSION SYSTEM 
WILLIAMS ENERGETIC PARTICLE MONITOR GOES-D -02 145 
WILLIAMS SOLAR X-RAY MONITOR 4OES-D -03 146 
WILLIAMS MAGNETIC FIELD MONITOR GOES-D -04 146 

GOES-E UNITED STATES NOAA-NESS 03/00/81 GEOCENTRIC GOES-E APPROVED MISSION 146 
UNITED STATES NASA-OSTA 

NESS STAFF VISIBLE-INFRARED SPIN SCAN RADIOMETER GOES-E -01 146 
(VISSR) 

NESS STAFF METEOROLOGICAL DATA COLLECTION AND GOES-E -05 146 
TRANSMISSION SYSTEM 

WILLIAMS ENERGETIC PARTICLE MONITOR GOES-E -02 146 
WILLIAMS SOLAR X-RAY MONITER GOES-E -03 147 
WILLIAMS MAGNETIC FIELD MONITOR GOES-E -04 147 
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GOES-F UNITED STATES NOAA-NESS OI/OC/83 GEOCENTRIC GOES-F APPROVED MISSION 147 
UNITED STATES NASA-OSTA 

NESS STAFF VISIBLE-INFRAREO SPIN SCAN RADIOMETER GOES-F -01 147 
(VISSR) 

NESS STAFF METEOROLOGICAL DATA COLLECTION AND GOES-F -65 147 
TRANSMISSIONS SYSIEn 

WILLIAMS ENERGETIC PARTICLE MONITOR GOES-F -02 148 
WILLIAMS SOLAR X-RAY MONITOR GOES-F -03 148 
WILLIAMS MAGNETIC FIELD MONITOR GOES-F -04 148 

NAWKEYE 1 UNITED STATES NASA-OSS 06103174 GEOCENTRIC 74-040A 4128178 INOPERABLE ZERO 38
 
FRANK LOA-ENERGY PROTONS AND ELECTRONS ,74-04A-02 4128178 INOPERABLE ZERO 38 

GURNETT ELF/VLF RECEIVERS 74-04OA-03 4128/78 INOPERABLE ZERO 39' 
VAN ALLEN TRIAXIAL FLUXGATE MAGNETOMETER 74-04A-G1 4/28/78 INOPERABLE ZERO 39 

HM UNITED STATES NASA-OSTA 04/26178 GEOCENTRIC 78-041A 4126(78 NORMAL STUD 3v
 
BARNES HEAT CAPACITY MAPPING RADIOMETER 78-041A-01 4/26178 NORMAL SEND 39
 

HEAD I UNITED STATES NASA-OSS 08/12/77 GEOCENTRIC 7?-075A 8/1177 NORMAL STND 39 

BOLOT COSMIC X-RAY EXPERIMENT 77-O75A-02 9/03f77 PARTIAL SEND 40 
FRIEDMAN- LARGE AREA COSMIC X-RAY SURVEY 77-075A-01 8/19f77 PARTIAL STND 40 
GURSY X-RAY SCANNING MODULATION COLLIMATOR 77-075A-03 8/19/77 PARTIAL SITND 40 
PETERSON LOW-ENERGY GAMMA-RAY AND HARD X-RAY SKY 77-075A-G4 8112t77 NORMAL STND 40 

SURVEY
 

HEAO-A SEE HEAD I 

HEAO-O UNITED STATES NASA-OSS 11117178 GEOCENTRIC HEAO-B APPROVED MISSION 14t
 
BOLDT SOLID-STATE X-RAY DETECTOR HEAO-B -05 i46
 

CLARK CURVED-CRYSTAL BRAGG X-RAY HEAO-O -03 148
 
GIACCONI MONITOR PROPORTIONAL COUNTER HEAO-B -01 148
 
GIACCONI HIGH-RESOLUTION IMAGER HIAO-D -02 148
 
GURSKY IMAGING PROPORTIONAL COUNTER IEAO- -04 149
 

EAO-C UNITED STATES NASA-OSS 09/17179 GEOCENTRIC HEAO-C APPROVED MISSION 149 
ISRAEL HEAVY NUCLEI1 HEAO-C -03 149 
JACOBSON GAMMA-RAY LINE SPECTROMETER HEAO-C -01 149 
COCH ISOTOPIC COMPOSITION OF COSMIC RAYS NEAO-C -04 149 

HEAT CAPACITY MAP MSN SEE HCMM 

HELIOCENTRIC SEE ISEE 3 

HELIOS 1 SEE HELIOS-A
 

HELIOS 2 SEE HELIOS-e
 

HELIOS-A FED REP OF GERMANY BMF 42/10/74 HELIOCENTRIC ?4-097A 12/10/74 NORMAL STND 41 
UNITED STATES NASA-OSS 

FECHTIG MICROMETEOROID DETECTOR AND ANALYZER ?4-097A-12 12110174 NORMAL STND 41 
GURNETT COARSE FREQUENCY, FINE TIME RESOLUTION 74-097A-04 3/10175 PARTIAL STND 41 

SPECTRUM ANALYSIS 
GURNE7T FINE FREQUENCY, COARSE TIME RESOLUTION 74-097A-05 3/10/75 PARTIAL SEND 41 

SPECTRUM ANALYSIS -
GURNETT 5O-KHZ TO 2-nHZ RADIO WAVE 74-097A-06 3110175 PARTIAL STND 42 
KEPPLER ENERGETIC ELECTRON DETECTOR ?4-097A-10 12/10/74 NORMAL STND 42 -

KUNDT CELESTIAL MECHANICS ?4-097A-14 12/10174 NORMAL STID 42 
IUNOW COSMIC-RAY PARTICLES fl-097A-07 12/10/74 NORMAL STUD 42 
LEINERT ZODIACAL LIGHT PHOTOMETER 74-09?A-11 12/10/74 NORMAL STN 42 
NESS FLUXGATE MAGNETOMETERFOR AVERAGE FIELDS ?4-097A-02 12/10/74 NORMAL STUD 42 
NEUBAUER FLUXGATE MAGNETOMETER FOR FIELD ?4-097A-01 12/10174 NORMAL STND 43 

FLUCTUATIONS 
NEUBAUER SEARCH COIL MAGNETOMETER 74-09?A-03 12110/74 NORMAL STND 43 
ROSENAUEAR PLASMA bETECTORS 74-097A-09 12/10/74 NORMAL STND 43 
TRAINOR GALACTIC AND SOLAR COSMIC RAYS ?4-097A-08 12/10/74 NORMAL STD 43 

EELIOE-8 FED REP OF GERMANY GMUF 01/15/76 HELIOCENTRIC 76-0O3A 1/15/76 NORMAL SIND 43 

UNITED STATES NASA-OSS 
FECHTIG MICROIEEEOROID DETECTOR AND ANALYZER 76-003A-12 1/23/76 NORMAL STND 44 
GURNETT COARSE FREQUENCY, FINE TINE RESOLUTION 76-003A-04 1/16176 NORMAL STND 44 

SPECTRUM ANALYSIS 
GURNETT F14E FREQUENCY, COARSE TIME RESOLUTION 76-003A-05 1/16/76 NORMAL STD 44 

SPECTRUM ANALYSIS 
GURNETT 50-KHZ TO 2-MHZ RADIO RAVE 76-003A-06 1/16/74 NORMAL STND 44 
KEPPLER ENERGETIC ELECTRON DETECTOR ?6-OOSA-1O 1/16/76 NORMAL STND 44 

KUNDT CELESTIAL MECHANICS 76-003A-14 1/2317& NORMAL STND 45 
KUNOW COSMIC-RAY PARTICLES 76-003A-07 1/16/76 NORMAL STND 45
 
LEINERT ZODIACAL LIGHT PHOTOMETER 76-003A-11 1f23174 NORMAL STND 45 
NESS FLUXGATE MAGNETOMETER FOR AVERAGE -FIELOS 76-003A-O2 1/16/76 NORMAL STND 45 
NEUBAUER FLUXGATE MAGNETOMETER FOR FIELD 76-003A-01 1/16/76 NORMAL S38D 45 

FLUCTUATIONS 
NEUBAUER SEARCH COIL MAGNETOMETER 76-003A-03 1116/76 NORMAL SIND 45 
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*PRINC.IVEST.NAME 

COUNTRY AND AGENCY 
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EXPERIMENT NAME 
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LAUNCH 

DATE ORBIT TYPE 

....... 

* 
* 

NSSOC 1D 

-- --

EPOCH 
PRUDDY. 

CURRENT STATUS -----

STATUS DATA 
RATE 

PAGE 
NO. 

ROSERBAUER 

TRAINOR 

PLASMA DETECTORS 
GALACTIC AND SOLAR COSMIC RAYS 

76-003A-09 

76-003A-06 

1/16176 NORMAL 

1116/76 NORMAL 

SIND 

SIN 
D 

45 
46 

HELOS SEE EXOSAC 

HI.ECCEN LUN OCCULT.SAT. SEE EXOSAT 

HIGH ENERGY ASTRON OBS-A SEE HEAD I 

HIGH ENERGY ASTRON OBS-B SEE HEAO-9 

HIGH ENERGY ASTROM OB$-C SEE HEAO&C 

IME-D SEE ISEE 2 

IME-H SEE ISEE 3 

IMP 7 SEE IMP-H 

IMP 8 SEE IMP-J 

IMP-H 
SAME 
BRIDGE 
CLINE 

FRANK 

GLGECKLER 

KRIMIGIS 
MCDONALD 
OGILVIE 

SCARF 
SIMPSON 

STONE 

WILLIAMS 

UNITED STATES NASA-05 09/23/7? GEOCENTRIC 
SOLAR PLASMA ELECTROSTATIC ANALYZER 
SOLAR PLASMA FARADAY CUP 
STUDY OF COSMIC-RAYT SOLAR, AND 

IAGNETOSPHERIC ELECTRONS 

MEASUREMENT OF LOW-ENERGY PROTONS AND 
ELECTRONS 
IONS AND ELECTRONS EN THE ENERGYRANGE 
0.1 TO 2 MEV 

CHARGED PARTICLE MEASUREMENTS EXPERIMENT 
SOLAR AND COSMIC-RAY PARTICLES 
SOLAR VIND RON COMPOSITION 
PLASMA WAVE 
SOLAR FLARE HIGI-ZILOW-E AND LOI-Z 
ISOTOPE 

ELECTRONS AND HYDROGEN AND HELIUM 
ISOTOPES 

ENERGETIC ELECTRONS AND PROTONS 

72-073A 
72-073A-10 
72-073A-02 
72-073A-13 

72-073A-04 

72-073A-03 

72-D?3A-OS 
72-073A-09 
7-073A-12 
7Z-O73A-11 
72-073A-07 

72-073A-06 

72-O?3A-05 

9/23/72 NORMAL 
9/23172 NORMAL 
12111173 PARTIAL 
10/13/72 NORMAL 

9/23/72 NORMAL 

11/25/72 PARTIAL 

12111/73 PARTIAL 
9126/72 NORMAL 
9/24/72 NORMAL 
9/24/72 NORMAL 
9/18174 PARTIAL 

9/23172 NORMAL 

9/26/72 NORMAL 

SINP 
STND 
STND 
SIND 

STND 

STND 

STND 
STUD 
STNE 
SUBS 

STUD 

STUD 

STND 

46 
46 
46 
46 

47 

47 

47 
47 
47 
47 
48 

48 

48 

IIp-J 
AGGSON 
GAPE 
BRIDGE 
FRANK 

GLOECKLER 
GURNETT 
SRIMIGIS 

MCPONALD 
NESS 
SIMPSON 
STONE 

WILLIAMS 

UNITED STATES NASA-OSS 10/26/73 GEOCENTRIC 
ELECTROSTATIC FIELDS 
SOLAR PLASMA ELECTROSTATIC ANALYZER 
SOLAR PLASMA FARADAY CUP 
MEASUREMENT Of LOW-ENER6Y PROTONS AND 
ELECTRONS 

SOLID-STATE DETECTORS 
ELECTROSTATIC WAVES AND RADIO NOISE 
CHARGED PARTICLE MEASUREMENTS 
EXPERIMENT 

SOLAR AND COSMIC-RAY PARTICLES 
MAGNETIC FIELD EXPERIMENT 
SOLAR FLARE HZGH-Z/LOW-E AND LOW-Z 
ELECTRONS AND HYDROGEN AND HELIUM 
ISOTOPES 

ENERGETIC ELECTRONS AND PROTONS 

73-D8A 
73-07SA-11 

73-078A-10 
73-O7SA-02 
73-07OA-04 

73-078A-03 
73-078A-12 
73-OTBA-O 

73-078A-09 

73-078A-O1 
73-078A-07 
73-07BA-06 

73-C78A-0 

10/26/73 NORMAL 
10/26173 NORMAL 
10/26/73 NORMAL 
10/26/73 NORMAL 
10126173 NORMAL 

10/26/73 NORMAL 
10/26173 NORMAL 
12/03174 NORMAL 

10/26173 NORMAL 
10/26/73 NORMAL 
10/26f73 NORMAL 
10/26/73 NORMAL 

10126/73 NORMAL 

STND 
SIND 
SIND 
STND 
STUD 

STND 

SITNO 
SIND 

STND 
STUD 
STUD 
SITNO 

STND 

48 
48 
49 
49 
49 

49 
49 
49 

50 
SO 
SO 
5 

50 

IMP-K SEE ESEE I 

IMP-K PRIME SEE ZSEE 2 

INFRA-RED ASTRONOM SAT SEE IN ASTRON. SAT. 

INJON-F SEE NANKEYE I 

TNT ULTRAVIOLET ETPL SEE IUE 

INTNL SUN EARTH EXPL-A SEE ISEE 1 

INTNL SUN EARTH EXPL-t SEE ISEE 2 

INTNL SUN EARTH EXPL-C SEE ISEE 3 

10 RELEASE MODULE SEE IRM 

IONDOSONDE-K U.S.S.R. INTERCOS 00/00/79 GEOCENTRIC IONO-IK APPROVED MISSION 149 

IONOSP SOUNDING SAT 2 SEE ISS-B 

IN ASTROE. SAT, THE NETHERLANDS 
UNITED STATES 

NIVR 
NASA-OSS 

02/DCi81 GEOCENTRIC IRA$ APPROVED MISSION 150 
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** ** ** ** * ** ** ** SS DC ID EPOCH STATUS DA'TA PAGE*PRINC.INVEST.NAME EXPERIMENT NAME 
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IRAS 	 SEE IN ASTRON. SAT.
 

IBM UNITED STATES NASA-OSS 11/00/81 GEOCENTRIC IRM PROP05EO MISSION 150

HAERENDEL LI AND EU RELEASE MODULE 
 IRM -01 
 150
 

U N I T
 N
ISEE I 	 ED STATES NASA-OSS 10/22/77 GEOCE TRIC 77-102A 10122/77 NORMAL STND sO 
ANDERSON ELECTRONS AND PROTONS 77-102A-10 10/22177 NORMAL STND 51
 
BAME FAST PLASMA AND SOLAR WIND IONS 
 77-102A-01 10/22177 NORMAL SYND SI 
CLIME GAMMA-RAY BURSTS 77-102A-14 10/22/77 NORMAL STUD S1 
FRANK NOT PLASMA 77-102A-03 10/22177 NORMAL STUD 51

GURNETT PLASMA WAVES 
 77-102A-07 10/22177 NORMAL STD 51 
HARVEY PLASMA DENSITY 77-102A-08 10122/77 NORMAL STND 52

HELLIWELL ULF 	WAVE PROPAGATION 77-102A-13 10/22/77 NORMAL STND 52

HEPPNER OC ELECTRIC FIELD 
 77-102A-11 10/22/77 NORMAL STND 52 
HOVESTADT LO.-ENERGY COSMIC RAYS 
 77-102A-05 10/22/77 NORMAL STND 52 
MOZER QUASI-STATIC ELECTRIC FIELDS 77-102A-06 10/22/77 NORMAL STID 52 
OGILVIE FAST ELECTRONS 77-102A.02 10/22177 NORMAL SIND 53
RUSSELL FLUXGATE MAGNETOMETER 77-102A-04 10/22177 NORMAL STUD 53 
SHARP ION COMPOSITION 
 77-102A-12 4113/78 PARTIAL STND 53 
WILLIAMS ENERGETIC ELECTRONS AND PROTONS 77-10A-09 10/22/77 NORMAL STIND 53
 

ISEE 2 	 INTERNATIONAL ESA 10/27/77 GEOCENTRIC 77-102B 10/22177 NORMAL STID 53
 
UNITED STATES NASA-OSS


ANDERSON ELECTRONS AND PROTONS 
 77-102B-0 10/22177 NORMAL STND 53
FRANK HOT 	PLASMA 
 77-102B-O3 1/10/78 PARTIAL STID 54 
GURNETT PLASMA WAVES 77-1020B-05 10/22/77 NORMAL STUD 54

HARVEY RADIO PROPAGATION 
 77-102B-06 10122177 NORMAL SIND S4 
KEPPLED ENERGETIC ELECTRONS AND PROTONS 77-102B-07 10(22(77 NORMAL STID 54
MORENO 
 SOLAR WINb IONS - 77-1029-C2 10122/77 NORMAL SIND 54 
PASCHMANN FAST PLASMA 77-102B-01 10122177 NORMAL STND 54 
RUSSELL FLUXGATE MAGNETOMETER 77-102B-04 101//77 NORMAL STIND 55
 

ISEE 3 UNITED STATES NASA-05S 08/12/78 HELIOCENTRIC 78-079A 8(12/78 NORMAL STUD 55 
INTERNATIONAL ESA 

ANDERSON INTERPLANETARY AND SOLAR ELECTRONS 78-07A-C9 8/15178 NORMAL STND 55 
ANDERSON X- AND GAMMA-RAY BURSTS 78-079A-14 (15178 NORMAL STUD 55
BAME SOLAR WIND PLASMA 78-079A-01 8116178 NORMAL STUD 55HECKMAN' HIGH-ENERGY COSMIC RAY 78-079A-05 8115/78 NORMAL STD 56 
HOVESTADT LOW-ENERGY COSMIC RAYS 78-079A-C3 8/15/78 NORMAL STUD 56 
NYNDS PROTONS 78-079A-O8 8115/7A NORMAL STND 56 
MEYER COSMIC-RAY ELECTRONS AND NUCLEI 78-079A-06 8/15/78 NORMAL STND 56
 
OGILVIE SOLAR WIND ION COMPOSITION 
 78-079A-11 8118178 NORMAL STUD 56
 
SCARF PLASMA WAVES 
 78-079A-07 8/12/78 NORMAL STID 56 
SMITH MAGNETIC FIELDSD 	 78-079A-02 8112/78 NORMAL SIND 57
STEINBERG RADI MAPPING 
 78-079A-10 8113178 NORMAL STND 57
 
STONE HIGH-ENERGY COSMIC RAYS 
 78-079A-l2 8115/78 NORMAL STND 57
 
TEEGARDEN GAMMA-RAY BURSTS 
 7a-079A-15 8115/78 NORMAL STND 57

VON ROSENVINGE MEDIUM ENERGY COSMIC RAY 
 78-079A-04 8/15/78 NORMAL STID 57
 
WILCOX 
 GROUND BASED SOLAR STUDIES 	 78-079A-13 NA NA 57
 

ISEE-C 	 SEE ISEE 3
 

ISIS I 	 CANADA 
 CRC 01/3C/69 GEOCENTRIC 69-009A 1/30/70 PARTIAL SUBS 57
 
* UNITED STATES NASA-OSS
 
BARRINGTON VLF RECEIVER 
 69-009A-G3 1130/70 NORMAL SUBS 58
 
BRACE CYLINDRICAL ELECTROSTATIC PROBE 69-009A-07 1/30/70 NORMAL SUBS 58
 
CALVERT FIXED-FREUENCY SOUNOER 
 69-009A-02 1/30/70 NORMAL SUBS 58 
HARTZ COSMIC RADIO NOISE 69-009A-10 1130170 NORMAL SUBS 5b 
MCDIARRID - ENERGETIC PARTICLE DETECTORS 69-009A-04 1130/70 NORMAL SUBS 58
SAGALYN SPHERICAL ELECTROSTATIC ANALYZER 69-009A-08 1/30/70 NORMAL SUBS 59 
WHITTEKER SWEEP-FREQUENCY SOUNDER 69-009A-01 1130170 NORMAL SUBS 59 

ISIS z 
 CAhAOA CRC 04/01171 GEOCENTRIC 71-024A 2/04173 PARTIAL SUBS 59 
UNITED STATES NASA-OSS

ANGER 3914- AND 5577-A PHOTOMETER 71-024A-11 2/04173 NORMAL SUBS 59 
BARRINGTON VLF RECEIVER 71-024A-01 2104/73 NORMAL SUBS 60 
BRACE CYLINDRICAL ELECTROSTATIC PROBE 71-024A-07 3110/78 INOPERABLE ZERO 60 
CALVERT FIXED-FREOUENCY SOUNDER 71-024A-0a 2104/73 NORMAL SUES O0HARTZ 'COSMIC RADIO NOISE 71-074A-1O 2104/73 NORMAL SUBS 60 
HOFFMAN ION MASS SPECTROMETER 71-024A-06 2/04/73 NORMAL SUBS 60
MAIER RETARDING POTENTIAL ANALYZER 71-024A-08 2104/73 NORMAL SUBS 61
MCDIARMID ENERGETIC PARTICLE DETECTORS 71-024A-04 2/04/73 PARTIAL SUBS 61 
SHEPHERD 6300-A PHOTOMETER 71-024A-12 2(04/73 NORMAL SUBS 61 
WHITTEKER SWEEP-FREQUENCY SOUNDER 71-0244-01 2/04/73 NORMAL SUBS l
 

ISIS-A 	 SEE ISIS 1 

ISIS-B 
 SEE ISiS 2 

ISS-2 
 SEE ISS-B
 

[SS-8 	 JAPAN RRL 02/16/78 GEOCENTRIC 78-0lGA 2116178 NORMAL ITND 61 
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INDEX OF ACIVE AND PLI4.IED SPACECRAFT AND EXPERIMENTS 
BY SPACECRAFT NAMES AND PRINCIPAL INVESTIGATOR 

* SPACECRAFT NAME 

*PRINC.INVEST.AE 

COUNTRY AND AGENCY 

EXPERIMENT NAME 

LAUNCH 
DATE ORBIT TYPE 

* 
* 

NSSDC ID EPOCH 
AMDDYY 

CURRENT STATUS -----

STATUS DATA 
RATE 

PAGE 
NO. 

IWAMOTO 
KOTAXI 
IATUURA 

MORI 

ION MASS SPECTROMETER 
RADIO NOISE NEAR 2.5. 5, 1, AND 25 
SWEEP FREOUENCY TOPSIDE IONOSPHERIC 
SOUNDER (TOP) 

RETARDING POTENTIAL TRAP 

MHZ 
?8-O1A-04 
78-018A-02 
78-O1SA-01 

78-DlBA-03 

2/27178 NORMAL 
2J27/78 NORMAL 
2127/75 NORMAL 

2127/78 NORMAL 

STND 
STND 
STND 

ITND 

62 
62 
6Z 

62 

STOS- SEE NOAR 4 

ITOS-H SEE NOAA 5 

SUE 

BOSTROM 
FACILITY 

UNITED STATES NASA-OSS 01/26/78 GEOCENTRIC 
INTERNATIONAL ESA 

PARTICLE FLUX MONITOR 
INVESTIGA. LORJ-/IGH-RESOLUTION. ULTRAVIOLET 

SPECTROGRAPH PACKAGE 

78-OIZA 

78-012A-02 
78-012A-01 

1126/78 NORMAL 

1126178 NORMAL 
1/26178 NORMAL 

STUD 

STNO 
STNb 

62 

63 
63 

JOP SEE GALILEO PROBE 

JOP SEE GALILEO ORBITER 

JUPITER ORBITER PROBE SEE GALILEO PROBE 

JUPITER ORBITER PROBE SEE GALILEO ORBITER 

YYOKKO 
IWAMOTO 

KANEDA 
MUKAI 
NAKAMURA 

OYAMA 
YOSHINO 

JAPAN ISAS 02/04/78 GEOCENTRIC 
ION MASS SPECTROMETER 

UV AURORAL TV IMAGING 
ELECTRON ENERGY ANALYZER 
UV GLOW SPECTROPHOTOMETER 

ELECTRON PROBES 
ELECTROSTATIC PLASMA WAVE MEASUREMENT 

78-014A 
78-014A-06 

78-014A-03 
78-014A-02 
78-D01A-05 

78-014A-01 
78-014A-O4 

2104/78 NORMAL 
2)27/78 NORMAL 

2124/78 NORMAL 
2/23/78 NORMAL 
2/28/78 NORMAL 

2125178 NORMAL 
2123/78 NORMAL 

STUD 
STND 

STND 
STND 
STND 
STND 
STUD 

63 
63 

63 
64 
64 
64 
64 

LAGEOS 
STEPHANIDES 

UNITED STATES NASA-OSTA 
LASER RETROFLECTORS 

05/04/76 GEOCENTRIC 76-039A 
76-039A-01 

5104/76 NORMAL 
5)05176 NORMAL 

STND 
STUD 

64 
6. 

LAND SATELLITE-D1 SEE LANDSAT-D 

LANDSAT I 
ARLUSKAS 
PAINTER 

UNITED STATES NASA-OSTA' 07/23172 
IULTISPECTRAL SCANNER (MSS) 
DATA COLLECTION SYSTEM CDCS) 

GEOCENTRIC 72-OSEA 
72-05BA-02 
72-05BA-03 

1126/?8 PARTIAL 
1126178 PARTIAL 

1)26/78 NORMAL 

ZERO, 
ZERO 

ZERO 

64 
65 

65 

LANbSAT 2 
ARLUSKAS 

PAINTER 

UNITED STATES NASA-OSTA 
MULTISPECTRAL SCANNER (MSS) 

DATA COLLECTION SYSTEM CDCS) 

01/22/75 GEOCENTRIC ?5-O00A 
75-004A-02' 
75-004A-03 

1122/75 NORMAL 
1/27/75 NORMAL 
123/75 NORMAL 

STN 
STN 
STND 

65 
65, 
66 

LANDSAT 3 
ARLUSKAS 

PAINTER 
WEINSTEIN 

JNITED STATES NASA-OSTA 03/05078 GEOCENTRIC 
MULTISPECTRAL SCANNER CASS) 

DATA COLLECTION SYSTEM (PCS) 
RETURN BEAM VIbICON CAMERA (RBV) 

78-O 6A 
78-026A-0Z 

78-026A-0 
78-026A-01 

3/05/70 NORMAL 
7)11/78 PARTIAL 

3)05/70 NORMAL 
3/05/78 NORMAL 

STUD 
STND 

STND 
STND 

66 
66 

67 
67 

LANDSAT-D 
RANGO 

UITED STATES 
THEMATIC MAPPER 

NASA-OSTA 09/0C/1 GEOCENTRIC LAND-D 
LAND-D -01 

APPROVED MISSION 150 
150 

LANDSAT-D1 SEE LANDSAT-D 

LARGE SPACE TELESCOPE SEE ST 

LASER GEODYNAMIC SAT. SEE LAGEOS 

LDEF SEE SPACE SHUTTLE LDEF-A 

LFO-A SEE LANDSAT-D 

LONG DURATION EXPOS.FAC. SEE SPACE SHUILE LOEF-A 

MAG-IK U.S.S.R. IZMIRAN 00/00179 GEOCENTRIC MAGIC APPROVED MISSION 151 

hAGIC SEE MAG-IK 

AGSAT 
LANGEL 
LAIGEL 

UNITED STATES NASA-OSTA 
SCALAR MAGNETOMETER 
VECTOR MAGNETOMETER 

091/0079 GEOCENTRIC AEM-C 
AEM-C 
AEM-C 

-01 
-OZ 

APPROVED MISSION' 151 
151 

151 

MAGSAT-A SEE MAGSAT 

MARINER 77A SEE VOYAGER 1 

MARINER 77B SEE VOYAGER 2 

MARINER JUPITER/SATURN A SEE VOYAGER 1 

MARINER JUPITER/SATURN B SEE VOYAGER 2 
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INDEX OF ACTIVE AND PLANNED SPACECRAFT AND EXPERIMENTS
 
BY SPACECRAFT NAMES AND PRINCIPAL INVESTIGATOR
 

* SPACECRAFT NAME 
...... 

*PRINC.INVEST.NAME 

COUNTRY AND AGENCY 
... 
EXPERIMENT NAME 

LAUNCH 
DATE 

***....... 
ORBIT TYPE 

.... -- NSSDC lb 

-------.CURRENT STATUS -----

EPOCH STATUS DATA 
MNDOYy RATE 

PAGE 
1.0. 

MEO1 SEE ENS 1 

ME02 SEE SMS 2 

METEOROLOGICAL SAT-A SEE METEOSAT 1 

METEOSAT I 

ESA STAFF 
ESA STAFF 

INTERNATIONAL ESA 11/23177 GEOCENTRIC 
IMAGING RADIOMETER 
DATA COLLECTION PLATFORM CDCP) 

77-108A 
77-108A-01 
77-10A-02 

11/23/77 NORMAL 
11/23177 NORMAL 
11/Z3(77 NORMAL 

STD 
STND 
STUD 

67 
67 
67 

MJS 77A SEE VOYAGER I 

MJS 77B SEE VOYAGER 2 

MOTHER SEE ISEE 1 

NEUTRAL POINT EXPLORER SEE HAWKEYE 1 

NIMBUS 4 

HEATH 

UNITED STATES NASA-OSTA 

EACKSCATTER ULTRAVIOLET (BUV) 
SPECTROMETER 

04/08170 GEOCENTRIC 70-025A 

70"025A-05 

10[l7177 PARTIAL 

10117/7? NORMAL 

- ZERO 

ZERO 

68 

66 

NIMBUS 5 
HOUGHTON 

STAELIN 
WILEEIT. JR. 

UNITED STATES NASA-OSTA 12111172 GEOCENTRIC 
SELECTIVE CHOPPER RADIOMETER (SEE) 

NRIBUS 5 MICROWAVE SPECTROMETER CRIES) 
ELECTRICALLY SCANNING MICROWAVE 
RADIOMETER CESHR) 

72-097A 
72-097A-02 

72-097A-03 
7-097A-04 

1104(73 PARTIAL 
7/15/75 NORMAL 

£/IS(75 NORMAL 
8/15/77 PARIAL 

SINO 
SUBS 

SUBS 
SUBS 

68 
69 

69 
69 

NIMBUS 6 
dOUGHTON 
JULIAN 

SMITH 

UNITED STATES NASA-OSTA 06(12175 GEOCENTRIC 
PRESSURE-MODULATED RADIOMETER CPMR) 
TROPICAL WIND ENERGY CONVERSION AND 
REFERENCE LEVEL EXPERIMENT (TWERLE) 

EARTH RADIATION BUDGET (ERB) 

75-052A 
75-052A-09 
75-052A-01 

75-052A-O5 

6/12175 NORMAL 
8/04/76 NORMAL 
6/19/75 NORMAL 

5/23(76 PARTIAL 

STND 
SUBS 
SIND 

SUES 

69 
69 
70 

YC 

NIMBUS-D SEE NIMBUS 4 

NIBUS-E SEE NIMBUS 5 

NIMBUS-F SEE NIMBUS 6 

NIMBUS-I 

ALLISON 

GLOERSEN 

HEATH 

HOUGHTON 

HOVIS 
JACOBOWITZ 
MECORMICK 

RUSSELL, 3RD 

UNITED STATES NASA-OSIA 09/18178 GEOCENTRIC 

TEMPERATURE/HUMIDITY INFRARED RADIOMETER 

(THIR) 
SCANNING MULTISPECTRAL MICROWAVE 
RADIOMETER (SMMR) 
SOLAR AND BACKSCATTER ULTRAVIOLET/TOTAL 
OZONE JAPPING SYSTEM (SBUVITOMS) 

STRAIOSPHERIC AND MESOSPHERIC SOUNDER 
(SAMS) 

COASTAL ZONE COLOR SCANNER 
EARTH RADIATION BUDGET (ERB) 
STRATOSPHERIC AEROSOL MEASUREMENT-I1 
(SAM-II) 

LOWER ATMOSPHERIC COMPOSITION AND 
TEMPERATURE EXPERIMENT (LACATE) 

NIMBS-G 
NIMSS-G-IC 

NIMBS-G-C8 

HJMSS-O-G9 

NIMBS-G-02 

NIMBS-G-03 
NIMRS-G-07 
NIMBS-G-06 

NIMBS-G-01 

APPROVED MISSIOU 151 
152 

152 

152 

152 

15'3 
153 
153 

153 

MONAA 4 

NESS STAFF 

WILLIAMS 

UNITED STATES NOAA-NESS 

UNITED STATES NASA-OSTA 
SCANNING RADIOMETER (SR) 

SOLAR PROTON MONITOR 

11115174 GEOCENTRIC 74-OSA 

74-09A-02 
74-089A-O1 

a/01/77 NORMAL 

3/06178 IOPEIABLE 
1105/75 PARTIAL 

SUes 

ZERO 
SUBS 

70 

70 
71 

NOAA 5 

NESS STAFF 
NESS STAFF 

NESSSTAFF 
WILLIAMS 

UNITED STATES NOAA-NESS 07129/76 GEOCENTRIC 
UNITED STATES NASA-OSTA 

VERY HIGH RESOLUTION RADIOMETER (VHRR) 
VERTICAL TEMPERATURE PROFILE RADIOMETER 
(VTPR) 

SCANNING RADIOhETER (SR) 
SOLAR PROTON MONITOR (SPM) 

76-077A 

76-07A-01 
76-077A-02 

6-07?7A-C3 
76-077A-64 

7/30/76 NORMAL 

11/30/77 NORMAL 
9115/76 NORMAL 

3/16/78 INOPERABLE 
915/76 NORMAL 

STND 

STND 
STIND 

ZERO 
STND 

71 

71 
71 

71 
72 

NOAA-A 

NESS STAFF 

NESS STAFF 
NESS STAFF 
WILLIAMS 

UNITED STATES NOAA-NESS 10/01/7a GEOCENTRIC 

UNITED STATES NASAOSTA 
ADVANCED VERY HIGH RESOLUTION RADIOMETER 
(AVHRR) 

OPERATIONAL VERTICAL SOUNDER 
DATA COLLECTION SYSTEM 

SPACE ENVIRONMENT MONITOR 

NTOAA-A 

NOAA-A -Cl 

NOAA-A -02 
NOAA-A -03 

MOAA-A -C4 

APPROVED MISSION 154 

154 

154 
154 

154 

NOAA-R 

HESS STAFF 

UNITED STATES 

UNIIED STATES 
ADVANCED VERY 

CAVHRR) 

NOAA-NESS 08101179 GEOCENTRIC 

NASA-OSIA 
HIGH RESOLUTION RADIOMETER 

MOAA-B 

NOAA-S -01 

APPROVED MISSION 154 

155 
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INDEX OF ACTIVE AND PLANNED SPACECRAFT AND EXPERIMENTS 
BY SPACECRAFT NAMES AND PRINCIPAL INVESTIGATOR 

* SPACECRAFT NAME 
*** ** 

*PRINCINVE$T.NAME 

COUNTRY AND AGENCY 
** ** ** 

EXPERIMENT NAME 

LAUNCH 

DATE 
** ** 

ORBIT TYPE 
** 

* 
NSSDC ID 

------- CURRENT STATUS----

EPOCH STATUS DATA 
"$Dpyy RATE 

PAGE 
NO. 

NESS STAFF 
NESS STAFF 
WILLIAMS 

OPERATIONAL VERTICAL SOUNDER 
DATA COLLECTION SYSTEM (DCS) 
SPACE ENVIRONMENT MONITOR 

NOAA-B -02 
NOAA-B -C3 
NOAA-B -04 

155 
155 
155 

NOAA-C 

NESS STAFF 

NESS STAFF 
NESS STAFF 
WILLIAMS 

UNITED STATES NOAA-NESS 02101180 GEOCENTRIC 
UNITED STATES NASA-OSTA 

ADVANCED VERY HIGH RESOLUTION RADIOMETER 

(AVHRR) 
OPERATIONAL VERTICAL SOUNDER 
DATA COLLECTION SYSTEM (DCS) 
SPACE ENVIRONMENT MONITOR 

NOAA-C 

NOAAC -01 

NOAA-C -02 
fROAA-C -03 
NOAA-C -04 

APPROVED MISSION 155 

156 

156 
156 
156 

NOAA-D 

NESS STAFF 

NESS STAFF 
NESS STAFF 
JILLIAMS 

UNITED STATES NOAA-NESS 08101181 GEOCENTRIC 
UNITED STATES NASA-OSTA 

ADVANCED VERY HIGH RESOLUTION RADIOMETER 

(AVHRA) 
OPERATIONAL VERTICAL SOUNDER 
DATA COLLECTION SYSTEM CDCS) 
SPACE ENVIRONMENT MONITOR 

NOAA-D 

NOAA-D -01 

NOAA-P -02 
NOAA-D -03 
NOAA-D -04 

APPROVED MISSION 156 

1S 

157 
157 
157 

NOAA-E 

NETS STAFF 

NESS STAFF 

NESS STAFF 

WILLIAMS 

UNITED STATES NOAA-NESS 02/0118O GEOCENTRIC 

UNITED STATES NASA-OSTA 
ADVANCED VERY HIGH RESOLUTION RADIOMETER 
CAVHRR) 

OPERATIONAL VERTICAL SOUNDER 

DATA COLLECTION SYSTEM (OC$) 
SPACE ENVIRONMENT MONIIOR 

NOAA-E 

HOAA-E -01 

NOAA-E -02 

NOAA-E -03 
NOAA-E -04 

APPROVED MISSION 157 

158 

158 

158 
158 

NOAA-F 

NESS STAFF 

NESS STAFF 
NESS STAFF 
WILLIAMS 

UNITED STATES NOAA-MESS 05101/183 GEOCENTRIC 

UNITED STATES NASA-OSTA 
ADVANCED VERY NIGH RESOLUTION RADIOMETER 

(AVHRR) 
OPERATIONAL VERTICAL SOUNDER 
DATA COLLECTION SYSTEM (OCS) 
SPACE ENVIRONMENT MONI1OR 

NOAA-F 

NOAA-F -01 

NOAA-F -02 
NOAA-F -03 
NOAA-F -04 

APPROVED MISSION 158 

159 

159 
159 
159 

NOAA-G 

NESS STAFF 

NESS STAFF 
NESS STAFF 
WILLIAMS 

UNITED STATES NOAA-NESS 02100184 GEOCENTRIC 

UNITED STATES NASA-OSTA 
ADVANCED VERY HIGH RESOLUTION RADIOMETER 
(AUHRR) 

OPERATIONAL VERTICAL SOUNDER 
DATA COLLECTION SYSTEM (DeS) 
SPACE ENVIRONMENT MONITOR 

NOAA-G 

NOAA-G -01 

NOAA-G -02 
NOAA-G -03 
HOAA-G -04 

APPROVED MISSION 159 

159 

160 
160 
160 

OAO 3 
BOYD 
SPITZER 

UNITED STATES NASA-OSS 
STELLAR X-RAYS 
HIGH-RESOLUTION TELESCOPES 

38/Z1172 GEOCENTRIC 72-065A 
72-065A-02 
72-065A-01 

8/21/72 NORMAL 
6/00173 PARTIAL 
8/21172 NORMAL 

SIND 
$TND 
SIND 

72 
72 
72 

OAO-C SEE CAO 3 

OCEAN DYNAMICS SAT-A SEE SEASAT 

DAG 0 
ACTOR 
EARTH 

BONNET 
FROST 
KRAUSNAAR 

NOVICK 

SERLEM1TSOS 

WELLER. JR. 

UNITED STATES NASA-OSS 06/21/75 GEOCENTRIC 
MAPPING X-RAY HELIOMETER 
HIGH-RESOLUTION ULTRAVIOLET SPECTROMETER 

MEASUREMENTS 
CHROMOSPHERE FINE-STRUCTURE STUDY 
HIGH-ENERGY CELESTIAL X RAYS 
SOFT X-RAY BACKGROUND RADIATION . 
INVEST1GATION 

HIOH-SENSITIVITY CRYSTAL 
SPECTROSCOPY OF STELLAR AND SOLAR X RAYS 

COSMIC X-RAY SPECTROSCOPY 

EUV FROM EARTH AND SPACE 

?S-O57A 
75-D57A-04 
75-0A-01 

75-057A-02 
?5-057A-07 
75-057A-05 

75-057A-03 

75-057A-0 

75-057A-0A 

6/22175 NORMAL 
6/22/75 NORMAL 
3/00176 PARTIAL, 

12100/75 PARTIAL 
6/22/75 NORMAL 
12/3077 PARTIAL 

6122/75 NORMA 

6/22/75 NORMAL 

1/01178 PARTIAL 

STND 
STNO 
STND 

STND 
STNO 
SIND 

STND 

SIND 

STUD 

72 
73 
73 

73 
73 
73 

73 

?4 

74 

OSO-EYE SEE OSO 8 

OSO-I SEE OSO C 

OUTER PLANETS A SEE VOYAGER 1 

OUTER PLANETS B SEE VOYAGER 2 

OVAL SEE COSMOS 90C 

pie-1 SEE SIP P78-1 

P78-2 SEE STP P78-2 

P8D-1 SEE STP P80-1 

P82-2 SEE SIP PbO-2 
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INDEX OF ACTIVE AND PLANNED SPACECRAFT AND EXPCROMCnIS 
BY SPACECRAFT NAMES AND PRINCIPAL INVESTIGATOR 

LAUNCH 	 ------- CURRENT STATUS---
* SPACECRAFT NAME COUNTRY AND AGENCY DAIE ORBIT TYPE 

A ... .SSDC N** 1D EPOCH STATUS DATA PAGE
 
*PRINC.INVEST.NAME EXPERIMENT NAME AHODTy RATE No
 

PIONEER 6 UNITED STATES NASA-OS$ 12/16/65 HELIOCENTRIC 65-10A 2/07171 NORMAL SUBS 74 
ANDERSON CELESTIAL MECHANICS 65-05A-07 12116/65 NORMAL STND 74 
INDERSON RELATIVITY INVESTIGATEON 65-IO5A-10 12116165 NORMAL SITND 74 
BRIDGE SOLAR WIND PLASMA FARADAY CUP 65-105A-02 12103174 PARTIAL SUBS 74 
FAN COSMIC-RAY TELESCOPE 65-105A-03 12/03/74 NORMAL SUBS 75 
GOLDSTEIN SPECTRAL BROADENING 65-105A-09 12116/65 NORMAL STID 75
 
LEVY SUPERIOR CONJUNCTION FARADAY ROTATION 65-IOSA-08 11/24168 NORMAL ZERO 75
 
MCCRACKEN COSMIC-RAY AISOTROPY 65-10sA-O5 12/03/74 PARTIAL SUBS 75
 
WOLFE ELECTROSTATIC ANALYZER 65-105A-06 12/03/74 NORMAL SUBS 75
 

PIONEER 7 UNITED STATES ASA-OSS 08117/66 HELIOCENTRIC 66-075A 2/10176 PARTIAL ZERO 76
 
ANDERSON CELESTIAL MECHANICS 66-075A-07 8117/66 NORMAL STRD 76
 
MECRACKEN COSMIC-RAY ANISOTROPY 66-075A-05 2110/76 PARTIAL ZERO 76
 
SIMPSON COSMIC-RAY TELESCOPE 66-075A-06 2110176 PARTIAL ZERO 76
 
WOLFE ELECTROSTATIC ANALYZER 66-075A-03 211G/76 PARTIAL ZERO 76
 

PIONEER 8 UNITED STATES "NASA-OSS 12113/67 HELIOCENTRIC 67-12A S/02/71 NORMAL SUBS 77 

ANDERSON CELESTIAL MECHANICS 67-123A-08 12/13/67 NORMAL STND 77 
BERG COSMIC DUST DETECTOR 67-123A-04 1/21/78 INOPERABLE ZERO 77 

J ESHLEMAN TWO-FREQUENCY BEACON RECEIVER 67-123A-03 1(21/78 INOPERABLE ZERO 78 
MCCRACKEN COSMIC-RAY ANISOTROPY 67-123A-05 1121/78 INOPERABLE ZERO 78 
NESS SINGLE-AXIS MAGNETOMETER 67-123A-01 10110/77 INOPERABLE ZERO 78 
SCARF PLASMA WAVE DETECTOR 67-123A-07 1/21/78 INOPERABLE ZERO 78 
WEDER COSMIC-RAY GRAOIENT DETECTOR 67-123A-06 1/21178 INOPERABLE ZERO 78 
WOLFE ELECTROSTATIC ANALYZER 67-123A-02 10110(77 INOPERABLE ZERO 79 

PIONEER 9 UNITED STATES NASA-OSS 11108/68 HELIOCENTRIC 68-100A 5(19169 NORMAL SUBS 79 
ANDERSON CELESTIAL MECHANICS 68-100A-C 11/081/68 NORMAL STND 79 
BERG COSMIC DUST DETECTOR 68-10A-04 5/19169 NORMAL SUBS 79 
ESHLEMAN TWO-FREQUENCY BEACON RECEIVER 68-100A-03 12103174 NORMAL SUBS 79 
MCCRACKEN COSMIC-RAY ANISOTROPY -68-10OA-05 5/19/69 NORMAL SUBS 80 
SCARF PLASMA WAVE DETECTOR 68-10A-07 5(19169 NORMAL SUBS. s0 
SONETT TRIAXIAL MAGNETOMETER 68-100A-D1 5(19/69 NORMAL SUBS Sc 
WEBBER COSMIC-RAY TELESCOPE 68-100A-06 5/19(69 NORMAL SUBS 8O 
WOLFE ELECTROSTATIC ANALYZER 68-100A-02 12103174 NORMAL SUBS E 

PIONEER 	10 UNITED STATES NASA-OSS 03(03f7Z JUPITER fLYBY 72-012A 3103(72 NORMAL STID a1 
ANDERSON CELESTIAL MECHANICS 72-QlZA-09 3103172 NORMAL SIND 81 
FILLIUS JOVIAN TRAPPED RADIATION 72-OlA-05 12119173 NORMAL STND 81 
GEHRELS IMAGING PHOTOPOLARIMETER (IPM) 72-012A-07 3103(72 NORMAL STND I 
JUDGE ULTRAVIOLET PHOTOMETRY 72-02A-06 3/03/72 NORMAL STND 82 
KINARD METEOROID DETECTORS 72-012A-04 3103/72 NORMAL SIND 82 
KLIORE S-BANRD OCCULTATION 72-OI1A-10 12(05/73 NORMAL ZERO 82 
MCDONALD COSMIC-RAY SPECTRA 72-01ZA-12 3(03172 NORMAL STND 82 
MUNCH INFRARED RADIOMETERS 72-012A-08 12/10/73 NORMAL ZERO 82 
SIMPSON CHARGED PARTICLE COMPOSITION 72-012A-02 3/03172 NORMAL SEND 83 
SOBERMAN ASTEROID/HETEOROID ASTRONOMY 72-012A-03 8103(76 NORMAL ZERO 83 
VAN ALLEN JOVIAN CHARGED PARTICLES 72-612A-11 3(03(72 NORMAL STND 83 
WEINBERG ZODIACAL-LIGHT TWO-COLOR 72-012A-14 1130/76 HORVAL ZERO 83 

PNOTOPOLARIMETRY 
WOLFE PLASMA 72-012A-13 3(03(72 NORMAL STID 83 

PIONEER 11 UNITED STATES NASA-OSS 04/06173 SATURN FLYBY 73-019A 4106(73 NORMAL STND 84 
ACUNA JOVIAN MAGNETIC FIELD 73-019A-14 1/30(76 NORMAL ZERO 84 
ANDERSON CELESTIAL MECHANICS 73-019A-09 4(06(73 NORMAL STND 84 
FILLIUS JOVIAN TRAPPED RADIATION 73-019A-C5 4/06(73 NORMAL STND 84 
GEHRELS IMAGING PHOTOPOLARIMETER (1Pp) 73-019A-07 4(06(73 NORMAL STUD 65 
JUDGE ULTRAVIOLET PHOTOMETRY 73-019A-06 4/06/73 NORMAL STD Es 
KINARD METEOROID DETECTORS 73-019A-04 4106173 NORMAL SIND 85 
KLIORE S-BAND OCCULTATION 73-019A-10 12/04174, ORMAL ZERO 85 
MCDONALD COSMIC-RAY SPECTRA 73-019A-12 4(06/73 NORMAL STID 85 
MUNCH INFRARED RADIOMETER 73-019A-08 1210S/74 NORMAL ZERO 85 
SIMPSON CHARGED PARTICLE COMPOSITION 73-019A-02 4(06(73 NORMAL STND 86 
SHITH MAGNETIC FIELDS 73-019A-01 4106173 NORMAL STND 86 
VAN ALLEN JOVIAN CHARGED PARTICLES 73-019A-11 4/06173 NORMAL STND 86 
WOLFE PLASMA 73-019A-13 12/04(77 NORMAL SIND 86 

PIONEER VENUS 1 UNITED STATES NASA-OSS 0512G/78 VENUSCENTRIC 78-051A 5120178 NORMAL STND 87 
BRACE LANGMUIR PROBE 78-OSTA-01 5/20/78 NORMAL ZERO b7 
CROFT RADIO SCIENCE TEAM 78-051A-03 512017 NORMAL STN4D Z7 
DONAHUE - PARTICIPATING THEORIST DONAHUE 78-051A-04 NA NA 87 
EVANS TRANSIENT GAMMA-RAY SOURCES 78-051A-S 5(20178 NORMAL STND 87 
HANSEN CLOUD PNOTOPOLAREMETER 78-0S1A-06 5(20(78 NORMAL STND 87 
KNUDSEN RETARDING POTENTIAL ANALYZER 78-051A-07 5/20178 NORMAL ZERO S7 

MASURSEY PARTICIPATING THEORIST MASURSKY 78-051A-CB NA NA 88 
MIGZLL PARTICIPATING THEORIST MCGILL 78-051A-09 NA NA SA 
NAGY PARTICIPATING THEORIST NAGY 78-051A-10 NA NA ED 
NIEMANV NEUTRAL PARTICLE MASS SPECTROMETER 78-051A-11 5/20(78 NORMAL ZERO E6 
PET7ENGILL RADAR ALTIMETER ?8-OSIA-02 5(20178 NORMAL ZERO 88 
RUSSELL TRIAXIAL FLUXGATE MAGNETONETER 78-051A-12 5/20(78 NORMAL STID 88 
SCARF ELECTRIC FIELD DETECTOR 78-051A-13 5120178 NORMAL STD 69 

ORIGINAL PAGE I8
 
OF POOR QUALITY
 



INDEX OF ACTIVE AND PLANNED SPACECRAFT AND EXPERIMENTS
 
BY SPACECRAFT NAMES AND PRINCIPAL INVESTIGATOR 

SPACECRAFT lAME COUNTRY AND AGENCY 
LAUNCH 
DATE ORBIT TYPE 
**** .... * 

*PRINC.IZNVEST.NAME EXPERIMENT NAME 

SCHUBERT PARTICIPAIING THEORIST SCHUBERT 

STEWART PROGRAMMABLE ULTRAVIOLET SPECTROMETER 

TAYLOR RADIONETRIC TEMPERATURE-SOUNDING 


EXPERIMENT
 
TAYLOR, JR. ION MASS SPECTROMETER 

WOLFE SOLAR WIND PLASMA DETECTOR 


'PIONEER VENUS 1978 SEE PIONEER VENUS 2
 

PIONEER 	VENUS '1978 SEE PIONEER VENUS PROBE LRG
 

PIONEER 	VENUS 1975 SEE PIONEER VENUS PROOG SM
 

PIONEER 	VENUS 1978 SEE PIONEER VENUS PROBE SME
 

PIONEER 	VENUS 1978 SEE PIONEER VENUS PROBE SM3
 

PIONEER 	VENUS 1975 ORBIT SEE PIONEER VENUS I
 

PIONEER 	VENUS 2 UNITED STATES NASA-OSS 06/08178 VENUS PROBE 

SAUER PARTICIPATING THEORIST BAUER 

COUNSELMAN DIFFERENTIAL VERY-LONG-BASELINE 


INTERFZROMETRIC TRACKING
 
DONAHUE PARTICIPATING THEORIST DONAHUE 

GOODY PARTICIPATING THEOkIST GOODY 

HUNTEN PARTICIPATING THEORIST NUNTEN 

PETIENGILL RADIO SCIENCE TEAM 

POLLACK PARTICIPATING THEORIST POLLACK 

SPENCER PARTICIPATING THEORIST SPENCER 

TAYLOR, JR. ION-MASS SPECTROMETER 

VON ZAHN NEUTRAL PARTICLE MASS SPECTROMETER 


PIONEER 	VENUS ORBITER SEE PIONEER VENUS 1
 

PIONEER VENUS PROBE LEG UNITED STATES NASA-OSS 08/G /78 VENUS PROBE 


0ESE INFRARED RADIOMETER 

COUNSELMAN DIFFERENTIAL VERY LONG-BASELIRE 


INTERFEROMETRIC TRACKING
 
ROFFMAN NEUTRAL PARTICLE MASS SPECTROMETER 

KNOLLENBERG CLOUD PARTICLE'SIZE SPECTROMETER 

OYAM A GAS CHROMATOGRAPH 

RAGEIT CLOUD EXTENT, STRUCTURE, AND 


DISTRIBUTION
 
SETIFF ATMOSPHERE STRUCTURE 

TOMASKO SOLAR ENERGY PENETRATION INTO THE 


ATMOSPHERE
 

PIONEER VENUS PROBE SP UNITED STATES NASA-OSS 08/08178 VENUS PROBE 

COUNSELMAN DIFFERENTIAL VERY LONG BASELINE 


INTERFEROMETRIC TRACKING
 
RAGEIT CLOUD ENTZN7. STRUCTURE. AND 


DISTRIBUTION
 
SEIER ATMOSPHERE STRUCTURE 


SUOMI INFRARED RADIOMETER 


PIONEER VENUS PROBE 52 UNITED STATES NASA-OSS 08/08/78 VENUS PROBE 

COUNSELMAN DIFFERENTIAL VERY-LONG-BASELINE 


ENTERFEROMETRIC TRACKING
 
RASEST CLOUD EXTENT, STRUCTURE. AND 


DISTRIBUTION
 
SEIFE ATMOSPHERE STRUCTURE 

SUOmI INFRARED RADIOMETER 


PIONEER VENUS PR08E S3 UNITED STATES NASA-OSS 08/08/78 VENUS PROBE 
COUNSELMAN DIFFERENTIAL VERY-LONG-BASELINE 

INTERFEROETRIC TRACKING 
RAGET CLOUD EXTENT, STRUCTURE, AND 

DISTRIBUTION 

SEIF ATMOSPHERE STRUCTURE 
SUOmI INFRARED RADIOMETER 

PIONEER-A 	 SEE PIONEER 6
 

PIONEER-E 	 SEE PIONEER 7
 

PIONEER-C 	 SEE PIONEER 6
 

PIONEER-D 	 SEE PIONEER 9 

PIONRER-F 	 SEC PIONEER 10 

PIONEER-6 	 SEE PIONEER 11
 

* 
* 

NSSRC ID 


78-051A-14 

70-OSIA-15 

78-051A-16 


78-051A-17 

78-051A-16 


78-078A 

78-078A-CO 

78-07A-06 


78-078A-09 

78-078A-10 

7t-07aA-11 


78-078A-07 

78-07BA-12 

78-078A-13 

78-07EA-02 

78-078A-03 


78-0780 


78-078D-05 

76-0780-09 


78-0780-06 

78-078D-03 


78-0780-04 

78-078D-02 


?S-O78b-O1 


78-078D-07 


7U-07BE 

78-078E-03 


78-078E-02 


78-078E-01 


78-078E-04 


78-078F 


78-078F-03 


78-078f-02 


78-078F-01 

78-078F-04 


78-078G 


78-078G-03 


78-078G-02 


78-0786-01 

75-078G-04 


---- CURRENT STATUS---


EPOCH STATUS DATA PAGE
 
MMDDYY RATE NO.
 

NA HA 89 
5120178 NORMAL ZERO 89 
5120/78 NORMAL ZERO 89 

5/20178 NORMAL ZERO 89
 
5/20/78 NORMAL SIND 89
 

8106/78 NORMAL SINO 89
 
NA NA 90
 

8/08/78 NORMAL ZERO 90
 

NA NA 90
 
NA NA 90
 
"A NA 90
 

8/08/78 NORMAL ZERO 90
 
NA NA 91
 
RA NA 91 

8/03/78 NORMAL ZERO 91 
8/08/78 NORMAL ZERO 91 

81/081/78 NORMAL ZERO 91
 

8/08/78 NORMAL ZERO 91
 
8/08/78 	 NORMAL ZERO 91 

I/0t/78 NORMAL ZERO 92 
8/01/78 NORMAL ZERO 92 
8/0/78 NORMAL ZERO 92 
8/08/78 NORMAL ZERO 92 

8108/78 NORMAL ZERO 92 
8/08178 NORMAL ZERO 92 

Z/08/78 NORMAL ZERO 97
 
8/08/78 NORMAL ZERO 93
 

b.Oa/78 NORMAL ZERO 93
 

8108178 NORMAL ZERO 93
 

8/08/78 NORMAL ZERO 93
 

8108/78 NORMAL ZERO 93
 

8/08/78 NORMAL ZERO 94
 

8/08/78 NORMAL ZERO 94
 

8108/78 NORMAL ZERO 94
 
8/08/78 NORHAL ZERO 94
 

8/08/78 NORMAL ZERO 94
 
8108/78 NORMAL ZERO 94
 

8/02(78 	 NORMAL ZERO 95 

8/08/78 NORMAL ZERO 95 
8/08/78 NORMAL ZERO 95 

2C2
 



INDEX OF ACTIVE AND PLANNED SPACECRAFT AND EXPERIMENTS
 
BY SPACECRAFT NAMES AND PRINCIPAL INVESTIGATOR
 

LAUNCH ------ CURRENT STATUS ----
* SPACECRAFT NAME COUNTRY AND AGENCY DATE ORBIT TYPE * 
........ *---..****** * * * ***************
** *__ ... *.** ***** .**** * *..***** NSSDC ID EPOCH STATUS DATA PAGE 

.PRINC.INVEST.NAME EXPERIMENT NAME MMODYY PATE NO. 

PROGNOZ 5 U.S.S.R. SAS 11/25/76 GEOCENTRIC 76-112A 7/20/77 INOPERABLE ZEPO 05 

EROSHENKO THREE-AXIS FLUXOATE MAGNETOMETER 7b-112A-Ol 7120/77 INOPERABLE ZERO 95 
GRI"ORYEVA KILOMETRIC/HECTOETRIC RECEIVER 7b-112A-05 7120/77 INOPERABLE ZERO 95 
GRINGAUZ PLASMA DETECTOR 76-112A-OZ 7/2C177 INOPERABLE ZERO 95 
ACHAROV SOLAR X-RAYS 76-112A-03 7/20/77 INOPERABLE ZERO 95 

* KURT INTERPLANETARY DV EMISSION PHOTOMETER - 76-112A-O6 7120J77 INOPERABLE ZERO 95 

HYDROGEN AND HELIUM 
LICKIN SOLAR X-RAY SPECTROMETER * 76-112A-07 7/2C77 INOPERABLE ZERO 96 
LOGACNEV ENERGETIC PARTICLES CHARGE COMPOSITION 76-112A-04 7/20J77 INOPERABLE ZERO 96 
LUTSENKO ENERGETIC PARTICLES CHARGE AND MASS 76-112A-06 7120177 INOPERABLE ZENO 96 

COMPOSITION 
ZERTSALOV PLASMA SPECTROMETERS 76-112A-09 7/20/77 INOPERABLE ZERO 96 

PROGNOZ 6 U.S.S.R. SAS '09122/77 GEOCENTRIC ?7-093A 3/GCIn NORMAL SUBES 96 
EROSHENKO IHREE-AXIS FLUXGATE MAGNETOMETER 77-093A-01 3/00/78 NORMAL SUBS 96 
ESTULIJ GAMMA-RAY SPECTROMETER 77-093A-05 3/00/78 NORMAL SUBS 96 
GRINGAUZ PLASMA DETECTOR 77-093A-C2 3/00/78 NORMAL SUBS 96 
KACHAROV SOLAR X-RAYS- 77-093A-03 3100/8? NORMAL SUBS 97 
KURT INTERPLANETARY UV EMISSION PHOTOMETER - 77-093A-0O8 3/00172 NORMAL SUBS 97 

HYDROGEN AND HELIUM 
LICKIN SOLAR X-RAY SPECTROMETER 77-093A-07 3/00/78 NORMAL SUBS 97 
LOGACEV ELECTRON AND PROTON SPECTROMETER 77-093A-O4 3/00/78 NORMAL SUBS 97 
LUTSEEKO ENERGETIC PARTICLES CHARGE AND MASS 7?-093A-11 3/00/78 NORMAL SUBS 97 

COMPOSITION 
PI$ARENKO ENERGETIC ELECTRON AMP PROTON 77;093A-09 3/00/7Z NORMAL SUBS 97 

SPECTROMETER 
SERVERY UV EMISSION SPECTROMETER 77-093A-10 3/00/7S NORMAL SUBS 97 
SKREGTSOV PROTON AND HEAVY NUCLEI SPECTROMETER 77-093A-06 3100178 NORMAL SUES 97 

S 6C SEE AE-C 

S 6E SEE AE-E 

S 66C SEE BE-C 

S3-2 UNITED STATES DOD-USAF 12/03/75 GEOCENTRIC 75-111B 5101/78 INOPERABLE ZERO 97 
FENNELL PROTON TIME-OF-FLIGHT AND PROTON ALPHA 75-1149-14 5/01178 INOPERABLE ZERO 9a 

COUNTERS 
MARCOS TRIAXIAL PIEZOELECTRIC ACCELEROMETER 75-114B-10 5/01/78 INOPERABLE ZERO 98 
MCISAAC NEUTRAL DENSITY EXPERIMENTS (COLD AND 75-114B-O1 5/G1/78 INOPERABLE ZERO 9b 

HOT CATHODE GAUGES) 
PHILBRICK VELOCITY MASS SPECTROMETER 75-114B-C2 5/01/78 INOPERABLE ZERO 98 
RICE NEUTRAL DENSITY EXPERIMERT (COLD CATHODE 75-II4B-03 5/01/78 I OPERABLE ZERO 96 

GAGE) 
RICE RETARDING POTENTIAL ANALYZER (RPA) 75-114B-11 5/01/78 INOPERABLE ZERO 9& 
RICE ELECTROSTATIC ANALYZER (2-300 EV) 75-114B-13 5/01 /78 INOPERABLE ZERO 96. 

SHUMAN MAGNETOMETER 75-114B-68 5Gl/78 INOPEPABLE ZERO 98 
SMIDDY ELECTRIC FIELD OBSERVATIONS 75-114B-07 5/017 INOPERABLE ZERO 99 
VAMPOLA ENERGETIC ELECTRON (0.1- 1.0 REV) SENSOR 75-1148-06 5/01/78 INOPERABLE ZERO 99 
VANCOUR ELECTROSTATIC ANALYZER (1-20 KEV), 75-114-09 5/01/73 INOPERABLE ZERO 99 
WILDMAN SPHERICAL ELECTRON SENSOR AND PLANAR 75-1146-12 5/01t78 INOPERABLE ZERO 99 

APERTURE ION SENSORS 
YATES LOW ENERGY PROTON SPECIROMETER 75-114B-O 5(01178 INOPERABLE ZERO 95 
YATES PROTON-ALPHA PARTICLE DEECTOR P5-1148-05 5101/78 INOPERABLE ZERO 99 

S3-3 UNITED STATES DOD-USAF 97/08/76 GEOCENTRIC 76-0650 7108176 NORMAL STND 99 
FENNELL ION-ELECTRON MASS SPECTROMETER 76-0650-08 7(08/76 NORKAL ST.O 99 
MOZER DC ELECTRIC FIELDS 76-065B-01 7109176 NORMAL STND 100 

SHARP LOW-ENERGY PARTICLE SPECTROMETER 76-0658-C2 7(08/76 SORNAL STND 1OG 
VAMPOLA ENERGETIC ELECTRON MAGNETIC SPECTROMETER 76-C658-C7 7(08/76 NORMAL STND 120 
WILDMAN ELECTRIC FIELDS-ION DRIFT 76-065B-05 7/08176 NORMAL SIND 100 
YATES LOW-ENERGY PHOTON SPECTROMETERS 76-065B-03 7(08/76 NORMAL SIND 100 
YATES PROTON TELESCOPE 76-0658-C4 7C68/76 NORMAL SINO ICC 

S74-2 SEE 53-3 

SAGE UNITED STATES NASA-OSTA 01125J79 GEOCENTRIC AeM-B APPROVED MISSION 160 
MCCORMICK STRA1OSPHEAIE AEROSOL AND GAS EXPERIMENT AEM-B -CI 160 

(SAGE) 

SAGM SEE SAGE 

SAN MARCO-D/L ITALY ERA 3 QTR 80 GEOCENTRIC SM-DL - APPROVED MISSION 161 

UNITED STATES NASA-OSS 
BROGLIO 
HANSON 

DRAG BALANCE AND AIR DENSITY 
IVI-ION VELOCITY INSTRUMENT (PLANAR 

SF-DL 
S 
t 
-DL 

-01 
-03 

161 
161 

RETARDING POTENTIAL ANALYZER) 
MAYNARD 3-AXES ELECEREC FIELD SM-DL -05 161 
SCHMIDTKE AIRGLOW-SOLAR SPECTROMETER SM-DL -C2 161 
SPENCER WIND AND TEMPERATURE (HATE) SM-DL -04 161 

203
 



INDEX OF ACTIVE AND PLANNED SPACECRAFT AND EXPERIMENTS 
BY SPACECRAFT NAMES AND PRINCIPAL INVESTIGATOR 

* 
---

SPACECRAFT NAME 

** .NSSDC 
*PRINCJINVEST.NAME 

COUNTRY AND AGENCY 

EXPERIMENT NAME 

LAUNCH 
DATE ORBIT TYPE 

*------
* 

ED EPOCH 
MMODYY 

CURRENT STATUS -----

STATUS DATA 
RATE 

PAGE 

NO. 

SAN MARCO-D/M 

.UONGIOR&O 

UNITEWI STATES NASA-OSS 
ITALY ERA 

IR RADIOMETER FOR MONITORING 
AND OZONE CONTENT 

1 DIR I0 GEOCENTRIC 

CLOUD COVER 

SH-DH 

SM-OH -01 

APPROVED MISSION 162 

"162 

SAS 3 SEE SAS-C 

SAS-C 
CLARK 

CLARK 
CLARK 

CLARK 

UNITED STATES NASA-OSS 05/0775 GEOCENTRIC 
ANALYSIS Of EXTRAGALACTIC X-RAY SOURCES 

ANALYSIS OF GALACTIC X-RAY,SOURCES 
CONTINUOUS X-RAY FLUCTUATION MONITOR OF 
SCORPIO X-l 

X-RAY ABSORPTION CONTOURS OF THE GALAXY 

75-037A 
75-037A-01 

75-037A-02 
75-037A-03 

75-037A-04 

5/07/75 NORMAL 
5/10/75 NORMAL 

12/111/75 PARTIAL 
1/15177 PARTIAL 

11/22/76 PARTIAL 

STNO 
STND 

STND 
STUD 

STND 

100 
100 

101 
101 

101 

SAS-O SEE ILE 

SATS SEE HCMM 

SCATHA SEE SIP PTb-2 

SE-C SEE SOLRA& 10 

SEA SAIELLTE-A SEE SEASAT 1 

SEASAT 1 
MARSH 

9CLAI| 
PIERSON 
ROSS 

TAPLEY 
TELEKI 

UNITED STATES NASA-OSTA 0617178 GEOCENTRIC 
LASER TRACKING 

SCANNING VISUALfINFRAREO RADIOMETER 
MICROJAVE KIND SCATTEROMETER 
SCANNING MULTICHANNEL MICROWAVE 
RADIOMETER (SMMR) 
COMPRESSED PULSE RADAR ALTIMETER (R) 
COHERENT SYNTHETIC APERTURE IMAGING 

RADAR (SAR) 

78-064A 
7E'064A-06 

7?-064A-04 
78-064A-03 
79-064A-05 

7a-064A-01 
?E-064A-02 

6127/78 NORMAL 
6127178 NORMAL 

6127/78 NORMAL 
6/27/78 NORMAL 
6127178 NORMAL 

6127/78 NORMAL 
6/Z7/78 NORMAL 

STUD 

STND 

STND 
STND 
STND 

STND 
STND 

.101 
101 

101 
102 

102 

102 
10? 

SEASAT-A SEE 5EASAT 1 

SESP NO, NRL-111-0264 SEE SOLRAD 11B 

SESP P74-ID SEE SOLRAP 110 

SESP P78-2A SEE STP P7c-2 

SESP S73-6 SEE S3-2 

SESP S74-2A SEE S3-3 

SHUTTLE OFT 4 
BANKS 

BRUECKNER 

COWLES 

NOVICK 
OLLENDORE 
$HAW 

H 
AN 

WEINBERG 

UNITED STATES NASA-OSS 060C0/3O GEOCENTRIC 
VEHICLE CHARGING AND POTENTIAL 

EXPERIMENT 
SOLAR ULTRAVIOLET SPECTRAL IRRAbIANCE 

HONITOR 
INFLUENCE OF WEIGHTLESSNESS OF 
LIGIFICATION OF PLANT SEEDLINGS 
SOLAR FLARE XIRAY POLARIUETER EXPERIMENT 
THERMAL CANISTER EXPERIMENT 
PLASMA DIAGNOSTIC PACKAGE 
CHARACTERISTICS Of SHUTTLE/SPACELAB 

INDUCED ATMOSPHERE 

SHOFT-4 
SHOFT-4-04 

SHOFT-4-t3 

SHOFT-4-07 

SHOFT-4-C2 
SHOFT-4-05 
SHOFT-4-01 

SHOFT-4-06 

APPROVED MISSION 162 
162 

162 

163 

163 
163 
163 

163 

SHUTTLE OFT 6 SEE SPACE SHUTTLE LPEF-A 

SIGNSE 3 

41EL 
THUILLIER 

FRANCE CUES 

U.S.S.R. INTERCOS 
GAMMA-RAY ASTRONOMY 
SOLAR MONITORING 

06/17t77 GEOCENTRIC 77-049A 

77-049A-01 
77-049A-02 

6116/77 NORMAL 

6t7177 NORMAL 
12100/77 INOPERABLE 

STND 

STND 
ZERO 

102 

103 
103 

SIRE SEE SIP PO-2 

SHE 
BARTH 
EARTH 
BARTH 
BARTH 

BARTH 
BARTH 

UNITED STATES NASA-OSS 
UV OZONE 
INFRARED RADIOMETER 
1.7 MICROMLTER AIRGLOW 
VISIBLE NITROGEN DIOXIDE 

SOLAR U MONITOR 
SOLAR PROTON ALARM 

38/0C/E GEOCENTRIC SHE 
SHE 
SHE 
SHE 
SME 

SE 
SHE 

-G1 
-02 
03 

-04 

-05 
-06 

APPROVED MISSION 163 
164 
164 
164 
164 

164 
165 

SM 
ACTOR 

CHUPP 

DE JAGER 
FROST 
MACQUEEN 

UNITED STATES NASA-OSS 10/11579 GEOCENTRIC 
SOFT X-RAY POLYCHROMATOR 
GAMMA RAY EXPERIMENT 

HARD X-RAY IMAGING SPECTROMETER 
X-RAY SPECTROMETER 
COROIAGRAPH/POLARIMETER 

SMN 
SAM 
SIM 
STI 
SM 
SUN 

-04 

-07 

-05 
-06 
-Cl 

APPROVED MISSION 165 
165 
765 

165 
165 
166 

ZIA 



INDEX OF ACTIVE AND PLANNED SPACECRAFT AND EXPERIMENTS
 

BY SPACECRAFT NAMES AND PRINCIPAL INVESTIGATOR 

SPACECRAFT NAME 
.. 

*pRINC.INVEST.NAME 

COUNTRY AND AGENCY 

EXPERIMENT NAME 

LAUNCH 

DATE ORBIT TYPE * 
SS.C I. 

-------.CURRENT STATUS -----

EPOCH STATUS DATA 

MEDOVY RATE 
PAGE 

NO. 

TANDBERG-HANSSEN 
WI ,SON 

ULTRAVIOLET SPECTROMETER AND POLARIMETER 
ACTIVE CAVITY RADIOMETER IRRADIRCE 
MONITOR 

IM 
SM 

-02 
-lb 

lo6 
166 

SRS 1 

NESS STAFF 

NESS STAFF 

WILLIAMS 
WILLIAMS 

WILLIAMS 

UNITED STATES NORA-NESS C5/17/74 GEOCENTRIC 

UNITED STATES NASA-OSTA 
VISIBLE-INFRARED SPIN-SCAN RADIOMETER 
(VISSR) 

METEOROLOGICAL DATA COLLECTION AND 

TRANSMISSION SYSTEM 
ENERGETIC PARTICLE MONITOR 
SOLAR X-RAY MONITOR 

MAGNETIC FIELD MONITOR 

74-033A 

74-033A-01 

74-033A-05 

74-033A-02 
74-033A-03 

74-033A-04 

7t19/77 NORMAL 

101b/76 NORMAL 

4/15/77 NORMAL 

7119/77 NORMAL 
7/18177 NORMAL 

7119/77 NORMAL 

ZERO 

ZERO 

ZERO 

ZERO 
ZERO 

ZERO 

103 

103 

103 

104 
104 

IC4 

Ss 

NESS STAFF 

NESS STAFF 

WILLIAMS 

WILLIAMS 
WILLIAMS 

U6NITED STATES NOAA-NESS 02/06/75 
UNITED STATES AFASA-OSTA 

VISIaLE-INFRAREO SPIN-SCAN RADIOMETER 
CVISSR) 

METEOROLOGICAL DATA COLLECTION AND 

TRANSMISSION SYSTEM 
ENERGETIC PARTICLE MONITOR 

SOLAR X-RAY MONITOR 
MAGNETIC FIELD MONITOR 

GEOCENTRIC 75-011A 

75-OIIA-Ot 

75-DIIA-05 

75-011A-01 

75-011A-OZ 
75-DIIA-03 

7113/78 NORMAL 

7/13178 NORMAL 

4/30/78 NORMAL 

7103/78 NORMAL 

7/3/78 NORMAL 
7/03/78 PARTIAL 

ZERO 104 

ZERO 104 

ZERO * 105 

ZERO 105 

ZERO I0 
ZERO 105 

SMS-A SEE SMS 1 

SKS-R SEE SMS 2 

SMS-C SEE GOES<l 

SOL INTER GAMMA NEUT EXP SEE IGNE 3 

SOLAR EXPLORER-C SEE SOLRAD 10 

SOLAR MAXIMUM MISSION SEE SMM 

SOLAR MESOSPHERE EXPL SEE-SME 

SOLRAD 10 

KREPLIN 

UNITED STATES NASA-OSS 
UNITED STATES DOD-NAVY 

SOLAR RADIATION DETECTORS 

07108/71 GEOCENTRIC 71-058A 

71-0SA-Ci 

7/00/78 INOPERABLE 

7/08/78 INOPERABLE 

ZERO 

ZERO 

105 

i's 

SOLRAD 11B 

FELDMAN 
IREPLIN 
KREPLIN 
KREPLIN 

KREPLIN 
KREPLIN 

KREPLIN 
LAZARUS 
MEEKINS 

YATES 

UNITED STATES DOD-NAVY 03/15/76 GEOCENTRIC 

1175- TO 1800-A SOLAR UV SPECTROMETER 

1- TO 8-A SOLAR X-RAY MONITOR 
8- TO 16-A SOLAR X-RAY MONITOR 

44- TO 60-A SOLAR X-RAY MONITOR 

170- TO 1050-A SOLAR EUV MONITOR 
0.5- TO 3-A ,SOLAR X-RAY MONITOR 

2- TO 10-A SOLAR X-RAY MONITOR 
SOLAR WIND SPECTROMETER 
CONTINUUM (8-8 AD AND MAGNESIUM LINE 

(9.17 A AND 8.42 A) MONITOR 
LOU-ENERGY PROTON SPECTROMETER 

76-023b 

76-023b-09 
76-023D-04 
76-023D-05 
76-023D-06 

76-023D-07 
76-023D-12 

76-0230-13 
76-023P-15 
76-023D-C3 

76-023D21 

12/00/76 PARTIAL 

8101/78 INOPERABLE 
12/00176 NORMAL 
12/C0176 NORMAL 
12/00176 NORMAL 

12/00/76 NORMAL 
12/00176 NORMAL 

12/00/76 NORMAL 
2/00/75 INOPERABLE 

12109/76 NORMAL 

12/00/76 NORMAL 

SUBS 

ZERO 
sUes 
SUBS 

SUBS 

SUes 
SUDS 

SUDS 
ZERO 
SUBS 

SUES 

106 

Ino 
1C6 
1Gb 
106 

106 
107 

107 
107 
1C7 

107 

SOLRAD NI-TRIP SEE SOLRAD 115 

SOLRAD-C SEE SOLRAD 10 

SP74-ID SEE SOLRAD 116 

SPACE SHUTTLE LDEF-A UNITED STATES NASA-OAST MAY 1980 GEOCENTRIC SSLDEF APPROVED MISSION 166 

SPACE YELESCOPE SEE ST 

SPACE TEST PROGRAM P78-1 SEE SEP P78-1 

SPACE TEST PROGRAM P80-1 SEE STP PUO-1 

SPACE TEST PROGRAM P80-2 SEE SYP P8O-2 

SPACELAB I 

BEG 
H 
IN 

BENTON 

BERTAUX 

BISWAS 

BOELLA 

INTERNATIONAL SA 12/0C/80 GEOCENTRIC 
UNITEO STATES NASA-OSS 

PHENOMENA INDUCED BY CHARGED PARTICLE 

BEAMS 
HZE-PARTICLE DOSIMEIERY 

INVESTIGATION ON ATMOSPHERIC H AND D 

THROUGH THE MEASUREMENT OF LYMAN-ALPHA. 
IONIZATION STATES OF SOLAR AND GALACTIC 
COSMIC RAY-HEAVY NUCLEI STUDIES 

ASTRONOMICAL X-RAY SPECTROSCOPY USING A 
GAS SCINTILLATION PROPORTIONAL COUNTER 

SPALABI 

SPALAEI-25 

SPALABI-11 

SPALAB1-22 

SPALAI-06 

SPALABI-28 

APPROVED MISSION 166 

167 

167 

167 

167 

167 
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INDEX 'OF ACTIVE AND PLANNED SPACECRAFT AND EXPERIMENTS 
BY SPACSCRAFTNAMES AND PRINCIPAL INVESTIGATOR 

* SPACECRAFT NARE COUNTRY AND AGENCY 
LAUNCH 

bATE ORBIT TYPE 
..... *..*I*......*....H. 

-PRINC.IJVEST.HAME EXPERIMENT NAME 

vaFYER FAR UV OBSERVATIONS USING THE FAUST 

INSTRUMENT 

BROW MUTATION OF HEL'IANTRUS ANNULS 
BUCKER ADVANCED BIOSTACK EXPERIMENT 

0CGOL LYMPHOCYTE PROLIFERATION IN 
WEIGHTLESSNESS 

COURTES VERY WIDE FIELD GALACTIC CAMERA 

CROniELYhCK ABSOLUTE MEASUREMENT OF THE SOLAR 
CONSTANT 

DEMOREST TRIGIOLOGICAL STUDIES OF FLUID LUBRICANT 

JOURNAL 

ENGE ISOTOPE STACK 

ESA STAFF METRIC CAMERA FACILITY 

ESA STAFF MICROWAVE FACILITY 


ESA STAFF SPACE SLED FACILITY 
ESA STAFF SPACE PROCESSING LABORATORY 
FARMER ATMOSPHERIC TRACE MOLECULES OBSERVED BY 

SPECTROSCOPY 
GAUGq MEASUREMENT OF (CENTRAL) VENOUS PRESSURE 

BY PU4CTURING AN ARM VEIN
 
GAUER COLLECTION BLO00 SAMPLES FOR DETERMINING 


A.D.H.. ALDOSTERONE. AND OTHER HORMONES 
GIRARD GRILLE SPECTROMETER 

GREEN ELECTRO-PHYSIOLOGICAL TAPE RECORDER 

HART GEOPHYSICAL FLUID FLOW 

HERSE LAVES IN TOE OH EMISSIVE LAYER 

HONECK MICRO-ORGANISMS AND BIONOLECULES IN THE 


SPACE ENVIRONMENT
 
KIPZEy INFLUENCE OF SPACEFLIGHT-ON 

ERYTHROKINETICS IN MAN 
MENDE ATMOSPHERIC EMISSION PHOTOMETRIC INAGI64G 
OBAYASHI SPACE EXPERIMENTS WITHPARTICLE 

ACCELERATORS (SEPAC) 
PAM BEARING LUBRICANT WETTING. SPREADING AND 

OPERATING CHARACTERISTICS IN ZERO-G, 
RESCHKE VESTIBULO-SPINAL REFLEX MECHANISMS 
ROSS MASS DISCRIMINATION DURING 

IEIGHTLESSNESS 
SCAN VALLISTOCARDIOGRAPHIC RESEARCH IN 

WEIGHTLESSNESS 
SULZMAN CHARACTERIZATION OF PERSISTING 

CIRCADIAN RHYTHMS 
THEILE PC AND LOW FREQUENCY VECTOR MAGNETOPETER 
THUILLIER TEMPERATURE AND WIND MEASUREMENTS ZN TDE 

ESOSPHERE AND THERMOSPHERE 
THUILLIER MEASUREMENT OF THE SOLAR SPECTRUM FROM 

190 TO 4000 RANOMETERS 
TORR AN IMAGING SPECTROMETRIC OBSERVATORY 
VOIN BAUMGARTEN HUMAI VESTIBULAR REACTIONS AND SENSATION 

IN SPACE (SLED EXPERIMENT5) 
VOSS, JR. EFFECTS OF PROLONGED WEIGHTLESSNESS ON 

THE HUORAL IPMUNE RESPONSE IN HUMANS 
wELHELP STUDY OF LOW-ENERGY ELECTRON FLUX AND 

ITS REACTION TO ACTIVE EXPERIMENTATION 
WILLSON ACTIVE CAVETY RADIOMETER SOLAR 

IRRADIANCE MONITOR 
YOUNG VESTIBULAR STUDIES 


SPACELAS Z UNITED N 0400/81 GEOCENTRIC
STATES NASA-OSF 


BRUECKNER SOLA9 UV HIGH-RESOLUTRON TELESCOPE AND 


SPECTROGRAPH (ARTS)
 
BRUECKNER SOLAR UV SPECTRAL IRRADIANCE MONITOR 


(SUSIN)
 
COWLES INTERACTION OF OXYGEN AND GRAVITY 


INFLUENCED LIGNIFICATION
 
FAZIO SMALL, HELIUM-COOLED INFRARED TELESCOPE 

GABRIEL SOLAR CORONAL HELIUM ABUNDANCE 

LANGE IN-ORIT CALIBRATION OF LOA-G MINIATURE 


ELECTROSTATIC ACCELEROMETER
 
MASON DYNAMICS AND THERMAL PROPERTIES OF 


SUPERFLUID HELIUM IN ZERO-G
 
HSNDILO PLASMA DEPLETION EXPERIMENTS FOR 


IONOSPHERIC AND RADIO ASTRONOMICAL STUDY
 
MEYER ELEMENTAL COMPOSITION AND ENERGY SPECTRA 


OF COSMIC RAY NUCLEI
 

SCHNOES VITAMIN D METABOLISM AND SONE 

DE41NERALIZATION
 

SHAWHAN EJECTABLE PLASMA DIAGNOSTICS PACKAGE 

TITLE SOLAR MAGNETIC AID VELOCITY FIELD 


MEASUREMENT SYSTEM
 
WILLMORE HARD X-RAY IMAGING OF CLUSTERS OF 


GALAXIES AND OTHER EXTENDED X-RAY SOURCES
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* 

NSSDC ID EPOCH STATUS DATA PAGE
 
AmDDTY RATE NO. 

SPALABI-07 167
 

SPALABI-IZ 168 
SPALASI-32 168 
SPALAB1-36 168 

SPALAO-27 148
 

SPALAOI-26 168
 

SPALAa1-10 168
 

SPALAB-29 168
 
SPALAB1-38 169
 
SPALABI-39 169
 

SPALAOI-40 169
 
SPALABI-42 169
 
SPALARI-05 169
 

SPALA01-3I 169 

SPALAOI-37 169
 

SPALADI-18 170
 
SPALADI-35 170
 
SPALADl-8 170
 
SPALABI-19 ITO 
SPALABI-34 170
 

SPALAl-14 170
 

SPALABI-03 170
 
SPALAO1-02 171
 

SPALAOI-09 171
 

SPALABI-16 171
 
SPALAS1-30 171
 

SPALABI-33 171
 

SPALABI-15 171
 

SPALAB1-23 171
 
SPALABI-20 171
 

SPALABI-21 172
 

SPALABI-01 172
 
SPALAOI-41 172
 

SPALABI-17 172
 

SPALAB1-24 17?
 

SPALABI-O4 172
 

SPALA91-13 172
 

SPALAB2 PROPOSED MISSION 173
 
SPALAR2-10 173 

SPALAB2-11 173 

SPALAR2-02 173 

SPALABZ-0S 174 
SPALA82-09 174 
SPALA82-12 174 

SPALABZ-13 175 

SPALAS2-04 175 

SPALABZ-06 175 

SPALA02-01 176 

SPALAe2-03 176 
SPALABZ-08 176
 

SPALABZ-07 176
 



INDEX OF ACTIVE AND PLANNED SPACECRAFT AND EXPERIMENTS
 
BY SPACECRAFT NAMES AND PRINCIPAL INVESTIGATOR
 

LAUNCH -------.CURRENT STATUS -----


SPACECRAFT NAME COUNTRY AND AGENCY DATE ORBIT TYPE * 
......... NSSDC ID EPOCH STATUS DATA PAGE 

*PRINC.INVET.NAME EXPERIMENT NAME MMDDYY RATE NO. 

S74-24 SEE S3-3
 

ST, UNITED STATES NASA-OSS 11100/" GEOCEYTRIC LST APPROVED MISSION 177 
BLESS HIGH-SPEED PHOTOMETER CHSP) LST -06 177 

BRANDT HIGH-RESOLUTION SPECTROGRAPH (HRS) LST -c2 177 
HARMS FAINT-OBJECT SPECTROGRAPH (FOS) LST -G3 177 
JEFFERYS ASTROMETRY SCIENCE LST -09 177 
VAN BE HULtT FAINT-OBJECT CAMERA (FOC> LT -08 178 
WESTPHAL WIDE-FIELD CAMERA (WFC) LST -07 178
 

STARLETTE FRANCE CIES 02/06/75 GEOCENTRIC 75-OGA 2/06/75 NORMAL STUD 107 

STEPHANIDES LASER CUBE SYSTEM 75-010A-01 2/06/75 NORMAL SIND 107 

SIP P78-1 UNITED STATES DOD-USAF 12/29178 HELIOCENTRIC P78-I APPROVED MISSION 178
 
BOWYER EXTREME ULTRAVIOLET SPECTROMETER P78-1 -C4 178
 
IMHOF GAMMA RAY SPECTROMETER P78-1 -01 178
 
KREPLIN SOLAR X-RAY SPECTROMETER P78-1 -03 178
 

MICEHELS SOLAR WIND MONITOR P78-I -02 179 
PEPIN PRELIMINARY AEROSOL MONITOR P78-1 -C7 179 
SHULMAN X-RAY MONITOR P78-1 -06 179 
VANCOUR HIGH LATITUDE PARTICLE SPECTROMETER P78-1 -05 179 

STP p78-a UNITED STATES DOD-USAF 01125/79 GEOCENTRIC P78-2 APPROVED MISSION 179 
AGGSON ELECTRIC FIELD DETECTOR R78-2 -05 179 

BLAKE ENERGETIC PROTON DETECTOR P78-Z -14 179 
CHAPPELL LIGHT ION MASS SPECTROMETER P78-2 -C9 179 
COHEN ELECTRON GUN-ION GUN P78-2 -07 ISO 
DEFOREST UCSD CHARGED PARTICLE DETECTOR P78-2 -11 10 
'FENNELL SPACECRAFT SHEATH FIqLDS DETECTOR P78-2 -06 "t0
 

HARDY RAPID SCANPARTICLE DETECTOR P78-2 -12 110 
JOHNSON ENERGETIC ION SPECTROMETER P78-2 -13 180 
KOONS SPACECRAFT SURFACE POTENTIAL MONITOR P78-2 -01 10 
KOONS CHARGING ELECTRICAL EFFECTS ANALYZER P78-2 -02 180
 
LEDLEY MAGNETIC FIELD MONITOR P78-2 -G8 181
 

LERN QUARTZ CRYSTAL MICROBALANCES IN P78-2 -03 181
 
RETARDING POTENTIAL ANALYZERS 

LEHN THERMAL CONTROL SAMPLE MONITOR P78-2 -04 181 

REAGAN HIGH-ENERGY PARTICLE DETECTOR P78-2 -15 181 
SAGALYN PLASMA PROBE P78-2 -1C 181 

SIP P80-1 UNITED STATES DOD-USAF 2 BI 81 GEOCENTRIC P80-1 APPROVED MISSION 181 
BOWYER EXTREME ULTRAVIOLET PHOTOMETER P80-1 -03 181 

LARSON TEAL RUBY p80-1 -01 181 
POWER ION AUXILIARY PROPULSION SYSTEM P80-1 -02 182 

STP P802- UNITED STATES DOD-USAF 1 QTR 81 GEOCENTRIC P8O-2 APPROVED MISSION 182 
LYONS SATELLITE INFRARED (SIRE) P80-2 -01 182 
SIMPSON COSMIC RAY ISOTOPE (CRIE) P80-2 -02 182 

STP PROBE SEE ISEE 3 

STRAT AERO AND GAS EXP SEE SAGE
 

SYNCH METEOROL SATELL A SEE SNs I 

SYNCH METEOROL SATELL B SEE SMS 2 

TIP 1 UNITED STATES DOD-NAVY 09102/72 GEOCENTRIC ?2-069A 12100/74 NORMAL SIND 108 
POTEMRA TRIAXIAL FLUXGATE MAGNETOMETER ?2-G69A-01 9102/72 NORMAL SIND lO 

TIROS N SEE NOAA-A
 

TIROS-N 'UNITED STATES ROAA-NESS 09115/T8 GEOCENTRIC TIROS-N APPROVED MISSION 182
 

UNITED STATES RASA-OSTA
 
NESS STAFF ADVANCED VERY HIGH RESOLUTION RADIOMETER TIROS-N-01 18a
 

(AVHRR) 
NESS STAFF OPERATIONAL VERTICAL SOUNDER TIROS-N-02 183 
HESS STAFF DATA COLLECTION SYSTEM (DCS) TIROS--03 183 
WILLIAMS SPACE ERVIRONMENT MONITOR TIROS-N-04 183 

TRIAD SEE TIP 1 

TRIAD I SEE TIP 1
 

TRIAD A SEE TIP 1
 

TRIAD 01 1X SEE TIP 1
 

UK S UNITED KINGDOM SRC 1G/15(74 GEOCENTRIC 74-077A 10118174 NORMAL STND 101 
UNITED STATES NASA-O$$ 

BOYD 0.3- TO 30-KEV COSMIC X RAY WITH A 74-077A-01 10118/74 NORMAL ITND 106 
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INDEX OF ACTIVE AND PLANNED SPACECRAFT AND EXPERIMENTS
 
BY SPACECRAFT NAMES AND PRINCIPAL INVESTIGATOR
 

LAUNCH *------ CURRENT STATUS ----

* SPACECRAFT NAME COUNTRY AND AGENCY PATE ORBIT TYPE * 
**.*...**-*-*...****** . ***.* ... ........ SSDC ID EPOCH STATUS DATA PAGE 

*PRINC.INVEST.NADE EXPERIMENT NAME * HNDDYY RATE NO-

ROTATION COLLIMATOR 

BOYD HIGH-RESOLUTION SOURCE SPECTRA 74-07?A-03 10/31174 NORMAL SINb 100 

ELLIOT HIGH-ENERGY COSMIC X-RAY SPECTRA 74-D77A-05 10l/174 NORMAL STND 109 

HOLT ALL-SKY MONITOR 74-077A-06 10/18/74 NORMAL STND 109 

POUNDS 2- TO 10-KEV SKY SURVEY 74-077A-02 12/03/74 PARTIAL STUD 109 

POUNDS I POLARIMETERISPECTROMETER 74-077A-04 10118/74 NORMAL STD 109 

UK & UNITED KINGDOM SEc 03100/79 GEOCENTRIC UK-6 APPROVED MISSION 183 

BOYD X-RAY GRAZING INCIDENCE SYSTEM UK-6 -03 183 

FOWLER COSMIC RAY UK-6 -01 183 

POUNDS X-RAY PROPORTIONAL COUNTERS' UK
6 

-02 183 

UlE 2 SEE ISS-B 

UNITED KINGDOM 5 SEE UK 5 

UNITED KINGDOM-6 SEE UK 6 

USAF OPERATIONAL SAT-76 SEE 1976-059A 

USAF OPERATIONAL SAT-77 SEE 1977-007A 

VELA SA UNITED STATES BOB-USAF 05/23169 GEOCENTRIC 69-0460 5123/69 NORMAL STND 109 

SAME SOLAR WIND 69-046P-05 9117/73 PARTIAL SIND 109 

BAKE NEUTRON DETECTOR 69-046D-07 5/23/69 NORMAL STND 10 

CHAMBERS SOLAR X-RAY DETECTORS. 0.5 TO 3.0 A. 69-0460-02 7/01175 PARTIAL SUDS 110 
I TO 8 A. 1 TO 16 A. 44 TO 60 A 

KLEBESADEL GAMMA-RAY ASTRONOMY 69-046P-08 $123/69 NORMAL STND 110 

VELA 5A (USAF) SEE VELA 5A 

VELA 5 UNITED STATES GOD-USAF 05123/69 GEOCENTRIC 69-0469 7100/74 PARTIAL SUBS 110 

SAME SOLAR WIND 69-046E-05 1100174 PARTIAL SUBS 110 

SAME NEUTRON DETECTOR 69-046C-07 10174 NORMAL SUBS 110 

sELIAN COSMIC X RAYS 69-046E-06 1/00/74 NORMAL SUBS 111 
HIGBIE SOLAR PARTICLE TELESCOPES 69-046E-03 1100/74 NORMAL SUBS 111 

NIGB3E ELECTRON DETECTORS 69-046E-04 1/00/74 NORMAL SUBS 111 

KLEBESADEL GAMMA RAY ASTRONOMY 69-046V-08 4/15/75 PARTIAL SUBS 111 

VELA 5B (USAF) SEE VELA 5B 

VELA 6A UNITED STATES DOD-USAF 04108170 GEOCENTRIC 70-O27A 4/0/70 NORMAL STND Ili 

SAME SOLAR WIND EXPERIMENT 70-027A-05 4/12/72 PARTIAL SUBS 11 

RAKE NEUTRON DETECTOR 70-027A-07 4/08/70 NORMAL STND 11.-

CHAMBERS SOLAR X-RAY DETECTORS. 0.5 TO 3.0 A. 70-027A-02 7/01/75 PARTIAL SUBS I1 

I TO 8 A. 1 TO 16 A. 44 TO 60 A 

HIGBlE SOLAR PARTICLE TELESCOPES 70-027A-03 12101176 NORMAL SUBS 112 

HIGBlE ELECTRON DETECTORS 70-02TA-04 1Z/01176 NORMAL SUBS 112 

KLEBESADEL GAMMA-RAy ASTRONOMY 70-027A-08 4/08/70 NORMAL STND 112 

VELA 6A (USAF) SEE VELA 6A 

VELA 60 UN1IEP STATES DOD-USAF 04/08/70 GEOCENTRIC 70-07B 2/05/75 PARTIAL SUBS 113 

SAME 
HIBIE 

NEUTRON DETECTOR 
SOLAR PARTICLE TELESCOPES 

70-0278-07 
70-0278-03 

4,08/70 NORMAL 
12/01/76 NORMAL 

STND 
SUBS 

113 
113 

NIGBIE ELECTRON DETECTORS 70-0275-04 12101/76 NORMAL SUBS 113 

BELA 68 (USAF) SEE VELA 6B 

VELA 9 (TRW) SEE VELA 5A 

VELA 10 (TRW) SEE VELA 58 

VELA 11 (TRW) SEE BELA 6A 

VELA 12 (TRW) SEE VELA AB 

VIKING I LANDER UNITED STATES NASA-OSS 08/20175 MARS LANDER 75-075C 7/20/76 NORMAL STND 113 
HARGEAVES MAGNETIC PROPERTIES 75-075C-10 1/12/78 INOPERABLE ZERO 113 

HESS METEOROLOGY 75-075C-07 7/08/77 PARTIAL SUBS 113 
MICHAEL, JR. LANDER RADIO SCIENCE 75-07SC-11 8/20/75 NORMAL STUB 114 

HUTCH LANDER IMAGING 75-075C-06 7/20176 NORMAL STUD 114 

SHORTHILL PHYSICAL PROPERTIES 75-075C-01 7/20/76 NORMAL STND 114 

TOULMIN SRD INORGANIC ANALYSIS 75-075C-13 7/20/76 NORMAL SITND 114 

VIKING I ORBITER 
CARR 

UNITED STATES 
ORBITER IMAGING 

NASA-OSS 08120/75 AREOCENTRIC 75-C75A 
75-075A-01 

8/21/75 NORMAL 
6/14/76 NORMAL 

STND 
STND 

114 
115 

FARMER MARS ATMOSPHERIC WATER DETECTION (KAND) 75-O7SA-03 6/14/76 NORMAL STND 115 

KIEFFER INFRARED THERMAL MAPPING (IRTH) 75-075A-02 6/14/76 NORMAL STUD 115 

MICHAEL JR. ORBITER RADIO SCIENCE 75-075A-04 8120/75 NORMAL SIND 115 
, 

VIKING 2 LANDER UNITED STATES NASA-OSS 09/09175 MARS LANDER 75-083C 9/03/76 NORMAL STND 115 

208 



INDEX OF ACTIVE AND PLANNED SPACECRAFT AND EXPERIMENTS
 
BY SPACECRAFT NAMES AND PRINCIPAL INVESTIGATOR
 

LAUNCH ------- CURRENT STATUS---

* SPACECRAFT 'NAME COUNTRY AND AGENCY DRATE ORBIT TYPE 
.... ** ***...** ..... - ***...*... ** NSSOC ID EPOCH STATUS DATA PAGE 

tPRINCoINVEST.NAME EXPERIMEUJ NAME MMDDYY RATE NO. 

ANDERSON SEISMOLOGY 75-083C-08 9/03/76 NORMAL SIND 116 
HIRGRAVES MAGNETIC PROPERTIES 75-083C-10 3/06/78 INOPERABLE ZERO 116 
NESS METEOROLOGY 75-083C-07 9103f76 NORMAL STND *16
 
MICHAEL, JR. LANDER RADIO SCIENCE' 75-083C-11 9/10/75 NORMAL SIND 116
 
MUTCH LANDER IMAGING 75-083C-06 9/03/76 NORMAL SIND 116
 
SHORTHILL PHYSICAL PROPERTIES 75-083C-01 9/03/76 NORMAL SIND 117
 
TOULMIN. 3RD INORGANIC ANALYSIS 75-083C-13 9109f76 NORMAL SIND 117
 

VIKING 2 ORBITER UNITED STATES NASA-OSS 09/09/75 AREOCENTRIC 75-083A 7/25178 INOPERABLE ZERO 117 
CARR ORBITER IMAGING 75-083A-01 7/25/78 INOPERABLE ZERO 117 
FARMER MARS ATMOSPHERIC WATER DETECTION (KAD) 75-033A-03 7/25178 IOPERABLE ZERO 117
 
KIEFFER INFRARED THERMAL MAPPING CIRTH) 75-083A-02 7/25/78 INOPERABLE ZERO 118
 
MICHAEL,'JR. ORBITER RADIO/SCIENCE 75-083A-04 7125f78 INOPERABLE ZERO 118
 

VIKING-A LANDER 	 SEE VIKING 2 LANDER
 

VIKING-A ORBITER SEE VIKING 2 ORBITER
 

VIKING-B LANDER SEE VIKING 1 LANDER
 

VIKING-B ORBITER SEE VIKING I ORBITER
 

VIKNG-A 	 SEE VIKING 2 ORBITER
 

VIKNG-	 SEE VIKING I ORBITER
 

VOYAGER 	1 UNITED STATES NASA-OSS 09/5177 JUPITER FLYBY 7?-J84A 9/06/77 NORMAL STND 110
 
BRIDGE PLASMA SPECTROMETERS TT-084A-C6 9106177 NORMAL STN 118
 
BROAOFOOT ULTRAVIOLET SPECTROSCOPY 77-084A-04 9/06177 NORMAL STND 116
 
ESHLEMAN RADIO SCIENCE TEAM 77-O4A-02 9106177 NORMAL SIND 119
 
HANEL INFRARED SPECTROSCOPY AND RADIOMETRY 77-084A-03 9106177 NORMAL SIND 119
 
KRIMIGIS Low-ENERGY CHARGED PARTICLE ANALYZER AND 77-084A-07 9/06177 NORMAL STND 119
 

TELESCOPE
 
LILLIE RULTIFILTER PHOTOPOLARIETER, 77-O4A-11 9/06177 NORMAL SIND 119
 

2200-7300 A
 
NESS IRIAXIAL FLUXGATE MAGNEIOMETERS 77-084A-O5 9106177 NORMAL STND 119
 
SCARF PLASMA WAVE 77-084A-13 9106177 NORMAL SIND 119
 
SMITH TV IMAGING 77-084A-C1 9/06/77 NORMAL STND 120
 
VOGT HIGH- AND MODERATELY LOW-ENERGY 77-084A-08 9136177 NORMAL SIND 120
 

COSMIC-RAY TELESCOPE 
WARWICK PLANETARY RADIO ASTRONOMY 77-084A-10 9/0677 NORMAL SIND 120 

VOYAGER 	2 UNITED STATES- NASA-OSS 08/20/77 JUPITER FLYBY 77-076A 9/06177 NORMAL STIND 12C 
BRIDGE PLASMA SPECTROMETERS 77-G7&A-06 9/C6/77 NORMAL STND 120 
BROAOFOOT ULTRAVIOLET SPECTROSCOPY 77-076A-04 9/06/77 -NORMAL SIND 121 
ESHLEMAN RADIO SCIENCE TEAM 77-076A-02 9106/77 NORMAL STN 121
 
HANEL INFRARED SPECTROSCOPY AND RADIOMETRY 77-O?6A-03 9/06177 NORMAL SIND 121
 
KRIMIGIS L0-ENERGY CHARGED PARTICLE ANALYZER AND 77-076A-07 9/06f77 NORMAL SIND 121
 

TELESCOPE 
LILLIE MULTIFILTER PNOTOPOLARIMETER, 77-076A-11 9/06177 NORMAL SIFD 121 

2203-7300 A 
NESS TReIAXIAL FLUXGATE AGNETOMETERS 77-076A-GS 910617? NORMAL SIND 122 
SCARF PLASMA WAVE 77-076A-1I 9/06/77 NORMAL STUD 122 
SMITH TV IMAGING 77-076A-01 9/06/77 NORMAL SING 122 
VOGT HIGH- AND MODERATELY LOW-ENERGY 77-07OA-CS 9/0617? NORMAL SIND 122 

COSMIC-RAY TELESCOPE 
WARWICK PLANETARY RADIO ASTRONOMY 77-076A-10 9106177 NORMAL SIND 122 

ORIGINAL PAGID }s 
OF POOR QUALITY 
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This index contains an alphabetical listing of the names of'the in
vestigators or team members associated with each experiment described in'
 
Sections 2 and 3 of this report. The current organizational affiliation
 
of the person is also shown. Listed under each person's name are the as
sociated experiments. Each experiment contains the spacecraft and experi
ment name, NSSDC ID code, and the page number referencing the description 
of the experiment found in this report. An asterisk, which precedes an 
experiment name, identifies the person associated with that experiment
 
as the principal investigator or team leader.
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APPENDIX A - OTHER RELEVANT SPACECRAFT
 

Spacecraft relevant to the purpose of this report and not included
 
elsewhere are Listed in this Appendix. The spacecraft include those
 
that have previously been published in earlier reports of this series
 
and now have a status of dancelled, failed at launch, or mission being
 
rescoped. In addition, some spacecraft that were turned off but were
 
still operable in the last report and dropped from this report are listed;
 
it is extremely unlikely these will ever be re-activated. Some missions
 
that are under study might be included if these seem likely to be approved
 
in the near future. The investigators for these missions have not yet
 
been chosen. The spacecraft are listed alphabetically by the NSSDC space
craft common name. Listed with each spacecraft are the sponsoring country
 
and agency, the actual or planned launch date, the type of orbit, the NSSDC
 
ID code, and the status. A definition of the terms used in the current
 
status column can be found in Appendix C.
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Sponsoring Lanen
 

Spacecraft None Country and Agency Date NSSDC ID Current Status 

All-D 	 United States NASA-OSS 10/06/75 75-O96A Inoperable 1/29/76 

MUOS 2 Fod Rep of
 
Geany GIV 7/16/74 74-05SA Inoperable 9/25/75
 

United States NASA-Ss
 

Alouette 2 	 Canada CRC /1/29/65 61 098A aAbandoned 11129/75
 
United States NASA-0SS
 

ANS 	 The Netherlands NIV
R 

S/30/74 74-070A Decayed 6/14/77
 
United States NASA-OSS
 

Apollo 11 I4/EASEP lited States NASA-lISF 7/16/69 69-059C *Abandou.d 10/01/77 

Apollo 12 MIIALSEP United States ASA-OIISF 11/14/69 69-099C *Abandoaed 10/01/77 
United States NASA-0SS
 

Apollo 14 IN/ALSEP 	 United States NASA-%SOF 1/31/71 71-008C *Abadoned 10101/77
 
United States NASA-=SS
 

Apollo 15 UL/ASEP 	 UntdStates NASA-F 7/26/71 71-063C *Abandoned 10/01/77
 
United States NASA-OSS
 

Apollo 16 U/AL$EP 	 United States NASA-(ISF 4116/72 72-031C eAbamdoned 10/01/77
 
United States NASA-OSS
 

Apollo 17 LkIALSEP 	 United States NMaA-GOF 12/07/72 72-096C -Absndoned 10/01/77
 
United States NASA-0SS
 

Aryabhata 	 India iSRO 4/19/75 75-S03A Inoperable 9/23/76 

ASTP-ApoIle 	 United States NASA-tllSF 7/15/75 75-066A Inoperable 7/24/75 

ASTP-SOyun 	 U.S.S.R. SA5 7/15/75 75-065A Inoperable 7/24/75 

D2B 	 prance CNPS 9/27/75 75-092A Inoperable 12/28/76 

DMISP(74-063A) 	 United States DOD-ISAF 8/09/74 74-065A Inoperable 11/07/74 

SSA a United States ESSA 12/15/68 68-114A Inoperable 3/06/76 

sOS 1 	 International ESA 12/05/68 68-109A Inoperable 10/18175 

HERIMES 	 United States NASA-OA 1/17/76 76-004A Normal (Technology Satellite, 
Canada CRC Not Suitable for Report) 

INTASAT 	 Spain CNIS-INTA 11/15/74 74-089C Inoperable 10/06176

United States NASA-OSS
 

Intercosmos 14 	 U.S.S.R Intrercos 12/11/75 7S-IISA Inoperable 6/23/76 

ISS I 	 Japan NASDA 2/29/76 76-O19A Inoperable 4/02/76
 
Japan RRL
 

Mariner 10 	 United States UASA-OSS 11/03/73 73-OSA Inoperable 3/24/75 

Mercoroid Technology 
satellite Uite@ States NASA-ASi 8/13/72 72-061A Abandoned 6/05/75 

Mteosat-B International ESA 11/00/78 MTOS-B Canceled Mission 

NOM 3 United States NMOA-NESS 11/06/73 75-086A Inoperable 8/00/76 
United States NASA-OX 

One oter V 
Telescope United States NASA-OSS 00/00/82 &IUVETC Mission Being Rescoped 

050 5 	 United States, NASA-OSS 1/22/69 69-006A Inoperable 8/25/75 

0VS-6 	 United States DOD-USAF 5/23/69 69-0463 *Abandoned 8/00/76 

Inoperable 

AAE-$ United States ASA-OSS 6/10/73 73-0394 *Abandoned 4/30/77 

Prognoz 4 	 U.S.S.R. SAS 12/22/75 75-122A I 3/00/76 

S3-1 	 United States DOD-USAF 10/29/74 74-O85C Inoperable 5/26/75.
 

Son Marco 4 	 United States NASA-OSS 2/18/74 74-009A -Abandonen 5/04/76 
Italy CRA 

SAS-A 	 United States NASA-OSSA 12/12/70 70-107A Inoperable 1/04/75 

zeasst-D United States NASA-OA 00/00/81 SEAST-B Canceled Mission 

Solrad 11A United States DOD-NAVY 3/15/76 76-025C Inoperable 6/12/77 

SRATS 	 Japan ISAS 2/24/75 75-014A *Abandoned 3/14/77 

'The spacecraft s unlikely to le reactivated or is anoperable now. In the case of Apollo II. 
14, and IS use is still being made of the laser ranging retrorefiactor but because thesa are 
passive devices continuation in this report is not appropriate, 
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APPENDIX B - SPECIAL INVESTIGATORS
 

B1. 	 IUE Guest Investigators
 

The International Ultraviolet Explorer (IUE) has a facility class
 
payload that is utilized for a number of different investigations. This
 
spacecraft does not have individual principal investigators or team lea
ders associated'with each experiment. Listed are the name of the guest
 
investigator with his affiliation and the title of the investigation.
 

B2. 	 Joint IRAS Science Working Group
 

The Infrared Astronomy'Satellite (IRAS), like IUE, does not have
 
individual principal investigators or team leaders associated with each
 
experiment. Operation of the spacecraft is by the Joint IRAS Science
 
Working Group. Members of this Working Group and their affiliations are
 
listed.
 

B3. 	 The Caravane Collaboration (COS-B)
 

The gamma-ray astronomy satellite, COS-B, was initially.conceived
 
and implemented by five university and research groups. The members of
 
these groups and their affiliations are listed. Other individuals who
 
joined this effort are included in the lift.
 

-B4. 	 Individual Jupiter Orbiter Probe Investigations 


The Orbiter Imaging and Radio Science investigations include indi
vidual studies. The individual investigation name, the objectives, and
 
the investigator and his affiliation are listed.
 

B5. 	 AMPTE/Charge Composition Explorer (CCE)/Ion Release Module (IRM)
 
Scientific Team
 

The AMPTE/Charge Composition Explorer/Ion Release Module investiga
tions are conducted by an international scientific team. The members of
 
this scientific team and their affiliations are listed. The Co-Principal
 
Investigators are indicated by an asterisk. This team has rights to the
 
data from each investigation on the two missions while the experiment per
sonnel listed in Section 3.3 have rights only to data from their experi
ment.
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Bi. International Ultraviolet Explorer (IUE) Guest Investigators
 

Guest Investigators
 
and Investigations
 

Barth - University of Colorado
 
The Determination of the Seasonal Dynamics of Mars from Observed
 
Ozone and Atmospheric Dust Variations
 

Black - Harvard College Observatory
 
Investigation of Interstellar Carbon
 
Investigations of Stellar Chromospheres and Coronas
 
Ultraviolet Investigations of Stellar X-Ray Sources
 

Boggess - NASA-GSFC
 
Observations of Planetary Nebulae and of Galactic H II Regions
 
Ultraviolet Observations of Quasi-Stellar Objects
 

Bohm-Vitense - University of-Washington
 
Ultraviolet Observations of A and F Stars
 

Castor - University of Colorado
 
Spectroscopic Observations of 0, Of, and Wolf-Rayet Stars
 

Crampton - Dominion Astrophysical Observatory, Canada
 
Circumstellar Matter in Close Binaries
 
Evidence for Mass Loss in the Ultraviolet Spectra of Early-Type
 
Supergiants
 

Conti - University of Colorado
 
Spectroscopic Observations of 0, Of, and Wolf-Rayet Stars
 

Dalgarno - Harvard College Observatory
 
Investigation of Interstellar Carbon
 

Daltabuit - Instituto of Astronomia, Universidad Nacional Autonoma
 
de Mexico
 

Ultraviolet Photoelectric Photometry of Emission Line Objects
 

Delsemme - University of Toledo
 
Observation of Comet Encke and Other Comets
 

Doherty - Washburn Observatory, University of Wisconsin
 
Observations of Stellar MG II 2800 A Lines in Main-Sequence F-G
 
Stars
 

B-2
 



Guest Investigators
 
and Investigations
 

Donn - NASA-GSFC
 
The Search for Spectra of Interstellar Molecules Against Hot Stars,
 
Ultraviolet Cometary Observations
 

Dupree - Harvard College Observatory
 
Investigation of Interstellar Carbon
 
Investigations of Stellar Chromospheres and Coronas
 
Ultraviolet Investigations of Stellar X-Ray Sources
 

Estabrook - NASA-JPL
 
Ultraviolet Observations of Quasistellar Objects and the Intergalactic
 
Medium
 

Fiebelman - NASA-GSFC
 
Observations of Planetary Nebulae and of Galactic H II Regions
 

Gehrels - University of Arizona
 
Spectrophotometry of Planets
 

Greenstein - California Institute of Technology
 
Observations of Faint, High-Latitude Blue Stars
 

Gursky - Center for Astrophysics, SAO
 
Study of the Ultraviolet Spectra of Selected Galactic X-Ray Sources
 

Hackney - Western Kentucky University
 
Observations of the Ultraviolet Spectra of the Peculiar Radio Source
 

OJ 287 and Related Objects
 

Heap - NASA-GSFC
 
Hot Subluminous Stars
 

Hilditch - Dominion Astrophysical Observatory, Canada
 
Circumstellar Matter in Close Binaries
 

Hill - Dominion Astrophysical Observatory, Canada
 
Circumstellar Matter in Close Binaries
 
Evidence for Mass Loss in the Ultraviolet Spectra of Early-Type
 
Supergiants
 

Hummer - University of Colorado
 
Spectroscopic Observations of 0, Of, and Wolf-Rayet Stars
 

Hutchings - Dominion Astrophysical Observatory, Canada
 
Circumstellar Matter in Close Binaries
 
Evidence of Mass Loss in the Ultraviolet Spectra of Early-Type
 
Supergiants
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Guest Investigators
 
and Investigations
 

Imhoff-- Ohio State University
 
Ultraviolet Spectra of T Tauri Stars
 

Jackson - NASA-GSFC
 
Ultraviolet Cometary Observations
 

Jenkins - Princeton University
 
The Study of Interstellar Absorption Lines
 

Johnson - Lockheed Palo Alto Research Laboratory
 
Investigations of Circumstellar Matter
 

Jugaku - Tokyo Astronomical Observatory
 
Ultraviolet Spectroscopy of Selected B and A Stars
 

Kellogg - Center for Astrophysics, SAO
 
Study of the Ultraviolet Spectra of Selected Galactic X-Ray Sources
 

Kleinmann -'SAO
 
Lyman and Photometry of H II Region
 

Klinglesmith - NASA-GSFC
 
Ultraviolet Studies of the Star A Centauri
 

Kondo - NASA-JSC
 
Investigation of Mass Flow in Close Binary Systems
 

Lane - NASA-JPL
 
The Determination of the Seasonal Dynamics of Mars from Observed 
Ozone and Atmospheric Dust Variations
 

Ultraviolet Observations of Quasistellar Objects and the Intergalactic
 
Medium
 

Leckrone - NASA-GSFC 
Spectroscopy of the Bp, Ap, and Magnetic Variable Stars at Ultra
violet Wavelengths 

Ultraviolet Spectroscopy of Dwarf and Giant B and A Stars 

Liller - Harvard College Observatory
 
Ultraviolet Investigations of Stellar X-Ray Sources
 

Lillia - Laboratory for Atmospheric & Space Physics
 
Spectroscopic Observations of 0, Of, and Wolf-Rayet Stars
 

Linsky ,-University of Colorado
 
Observations of Chromospheric Emission Lines from F-M Dwarfs and
 

Giants
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Guest Investigators
 
and Investigations
 

Matilsky - Center for Astrophysics, SAO
 
Study of the Ultraviolet Spectra of Selected Galactic X-Ray Sources
 

McCluskey - NASA-JSC
 
Investigation of Mass Flow in Close Binary Systems
 

McCracken - NASA-GSFC
 
Observations of Planetary Nebulae and of Galactic ,H II Regions
 

Mentall -,NASA-GSFC
 
The Search for Spectra of Interstellar Molecules Against Hot Stars
 

Mihalas - High Altitude Observatory
 
Spectroscopic Observations of 0, Of, and Wolf-Rayet Stars
 

Moos - Johns Hopkins University
 
Ultraviolet Studies of the Outer Planets
 

Morton - Princeton University 
Ultraviolet Spectroscopy of Stellar and Extragalactic Objects 

Mumma - NASA-GSFC
 
"The Search for Spectra of Interstellar Molecules Against Hot Stars
 

Oke 	- California Institute of Technology
 
Observations of Faint, High-Latitude Blue Stars
 
Ultraviolet Spectroscopy of Peculiar Galaxies and Quasars
 

Owen - State University of New York, Stony Brook
 
Ultraviolet Observations of Planets, Satellites, and Comets
 

Ponnamperuma - University of Maryland
 
Ultraviolet Observations of Planets, Satellites, and Comets
 

Plavec - University of California, Los Angeles
 
Problems of Mass Loss and Mass Transfer in Close Binary Systems
 

Roeder - University of Toronto, Canada
 
Ultraviolet Spectra of Brighter, Low Redshift Quasars and Some Other
 

Related Objects
 

Sagan - Cornell University
 
Ultraviolet Observations df Planets, Satellites, and Comets
 

Sapar - W. Struve Astrophysical Observatoty of Tartu, U.S.S.R.
 
-Ultraviolet Observations of Early-Type Stars and Galaxies
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Guest Investigators
 
and Investigations
 

Savage - University of Wisconsin, Madison
 
Interstellar Lyman-Alpha Observations
 

Schild - SAO
 
Lyman and Photometry of H II Region
 

Schmidt - California Institute of Technology
 
Ultraviolet Observations of Quasistellar Objects and the Intergalactic
 

Medium
 

Smith - NASA-GSFC
 
The Search for Spectra of Interstellar Molecules Against Hot Stars
 
Ultraviolet Emission Line Spectra in Bright Galaxies
 

Snyder - University of Virginia
 
The Search for Spectra of Interstellar Molecules Against Hot Stars
 

Sobieski - NASA-GSFC
 
Ultraviolet Spectroscopy of Peculiar ,Eclipsing Binary Stars
 

Spitzer - Princeton University
 
The Study of Interstellar Absorption Lines
 
Ultraviolet Spectroscopy of Stellar and Extragalactic Objects
 

Stecher - NASA-GSFC
 
The Physical State and the Distribution of Gas in Our Galaxy
 

Steif - NASA-GSFC
 
The Search for Spectra of Interstellar Molecules Against Hot Stars
 

Timothy - Harvard College Observatory
 
Investigations of Stellar Chromospheres and Coronas
 

Tomasko - University of Arizona
 
Spectrophotometry of Planets
 

Torres-Peimbert - Instituto of Astronomia, Universidad Nacional Autonoma
 
de Mexico
 

Ultraviolet Photoelectric Photometry of Emission Line Objects
 

Underhill - NASA-GSFC
 
Study of the Ultraviolet Spectra of Early-Type Supergiants
 

Vandenbout - University of Texas, Austin 
Observations of Interstellar Molecules 
The Interstellar Abundance of Light Elements 
Ultraviolet Spectroscopy of X-Ray Emitting Binary Systems 
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Guest Investigators
 
and Investigations
 

Wahlquist - NASA-JPL
 
Ultraviolet Observations of Quasistellar Objects and the Intergalactic
 

Medium
 

West - NASA-GSPC
 
Ultraviolet Spectra of Wolf-Rayet Stars and Mass Losing 'Supergiants
 

Williams - University of Manchester, UK
 
The Physical State and the Distribution of Gas in Our Galaxy
 

Wing - Ohio State University
 
Exploratory Observations of the Ultraviolet "Spectra of Late-Type
 

Stars
 

Zellner -~University of Arizona
 
Spectrophotometry of Planets
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B2. Joint Infrared Astronomy Satellite (IRAS) Science Working Group
 

Member Affiliation 

Aumann, H. H. NASA.-JPL 

Beintema, D. University of Groningen, The Netherlands 

Borgman, J. University of Groningen, The Netherlands 

Clegg, P. Queen Mary College, UK 

Dejong, T. University of Leiden, The Netherlands 

Gillette, F. Kitt Peak National Observatory 

Habing, A. University of Leiden, The Netherlands 

Hauser, M. NASA-GSFC 

Houck, J. Cornell University 

Jennings, R. University of College London, UK 

Low, F. University of Arizona 

Marsden, P. University of Leeds, UK 

Neugebauer, G. California Institute of Technology 
(U.S. Principal Scientist, 
Co-Chairman) 

Pottasch, S. University of Groningen, The Netherlands 

Soifer, T. California Institute of Technology 

Van Duinen, R. University of Groningen, The Netherlands 
(European Principal Scientist, 
Co-Chairman) 

Walker, R. NASA-ARC 
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B3. 


Member 


Bennett, K. 


Bignami, G. F. 


Boella, G. 


Buccheri, R. 


Burger, J. J. 


Cuccia, A. 


Hermsen, W. 


Higdon, J. 


Hutchinson, G. IV. 


Kanbach, G. 


Koch, L. 


Labeyrie, J. 


Lichti, G. G. 


LUst, K. 


Masnou, J. 


The Caravane Collaboration (COS-B)
 

Affiliation
 

European Space Research and Technology
 
Centre, Noordwijk, The Netherlands
 

Instituto di Scienze Fisiche
 
dell'Universita di Milano, Italy
 

Instituto di Scienze Fisiche
 

dell'Universita di Milano, Italy
 

Universita di Palermo, Italy
 

European Space Research and Technology
 
Centre, Noordwijk, The Netherlands
 

Universita di Palermo, Italy
 

Huygens Laboratorium, Leiden, The
 
Netherlands
 

Huygens Laboratorium, Leiden, The
 
Netherlands
 

University of Southampton, United
 
Kingdom
 

Max-Planek-Institut fur Physik und
 
Astrophysik, Garching bei Mnchen,
 
Federal Republic of Germany
 

Centre d'Etudes Nucl~aires de Saclay,

Gif-sur-Yvette, France
 

Centre d'Etudes Nucl~aires de Saclay,
 
Gif-.sur-Yvette, France
 

European Space Research and Technology
 
Centre, Noordwijk, The Netherlands
 

Max-Planck-Institut fir Physik und
 
Astrophysik, Garching bei Miinchen,
 
Federal Republic of Germany
 

Centre d'Etudes Nucl6aires de Saclay,
 
Gif-sur-Yvette, France
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Member 


Mayer-Hasselwander, H. A. 


Occhialini, G. P. 


Occhialini-Dilworth, C. 


Paul, J. A. 


Pinkau, K. 


Scarsi, L. 


Shukla, P. G. 


Swanenburg, B. N. 


Taylor, B. G. 


Trendelenburg, E. A. 


van de Hulst, H. C. 


Wills, R. D. 


Affiliation
 

Max-Planck-Institut fUr Physik und
 
Astrophysik, Garching bei MUnchen,
 
Federal Republic of Germany
 

Instituto di Scienze Fisiche
 
dell'Universita di Milano, Italy
 

Instituto di Scienze Fisiche
 
dell'Universita di Milano, Italy
 

Centre d'Etudes Nucl'aires de Saclay,
 
Gif-sur-Yvette, France
 

Max-Planck-Institut fVr Physik und
 
Astrophysik, Garching bei Munchen,
 
Federal Republic of Germany
 

Universita di Palermo, Italy
 

Centre d'Etudes Nucl6aires de Saclay,
 
Gif-sur-Yvette, France
 

Huygens Laboratorium, Leiden, The
 
Netherlands
 

European Space Research and Technology
 
Centre, Noordwijk, The Netherlands
 

European Space Research and Technology
 

Centre, Noordwijk, The Netherlands
 

Netherlands Committee for Geophysical
 
and Space Research, Leiden, The
 
Netherlands
 

European Space Research and Technology
 
Centre, Noordwijk, Thg Netherlands
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B4. INDIVIDUAL JUPITER ORBITER PROBE INVESTIGATIONS
 

Investigation Name 


Jovian Auroral 

Studies 


Structure and Dynam-

ics of the Jovian 

Atmosphere 


Geological Histories 
of the Galilean 
Satellites __ 

IMAGING INVESTIGATIONS
 

Objectives 


To search for and inves-

tigate Jupiter's auro-

ras; to use auroral im
aging to obtain infor
mation on the configu
ration and dynamics of
 
the Jovian magnetosphere;
 
to search for luminous
 
phenomena on the dark
 
sides of the Galilean
 
satellites.
 

To investigate the phy-

sical structure and dy-

namical regimes of the 

Jovian atmosphere, in
cluding cloud motion,
 
heat transfer, cloud com
position and scattering
 
properties, and atmo
sphere wave motions.
 

To investigate the geo-

logic histories of the 

Galilean satellites by
 
photogeologic techniques
 
to determine surface
 
morphology and measure
 
local elevations and 
height contours, and by
 
the preparation of con
tour maps and geological 
maps.
 

Investigator and
 
Affiliation
 

Clifford D. Anger
 
University of Calgary
 

Michael J.S. Belton
 
Kitt Peak National
 
Observatory
 

Michael H. Carr
 
U.S. Geological Survey
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Investigation Name 


Jovian Atmospheric 

Dynamics and Satel-

lite Histories 


Geodetics of the 

Galilean Satellites 


Geological Explora-

tion of the Galilean 

Satellites 


IMAGING INVESTIGATIONS
 

Objectives 


To study dynamics of the 

upper atmosphere of 

Jupiter by determining 

cloud motions and evolu
tion; to synthesize
 
Galileo imagery with pre
vious imagery, including
 
ground-based patrol
 
photography; to study
 
surface histories of the
 
Galilean satellites, par
ticularly by crater den
sity and morphology; and
 
to investigate possibil
ities to make imaging
 
studies of smaller Jovian
 
satellites and of asteroid
 
targets of opportunity.
 

To establish a geodetic 
net on the Galilpan 
satellites and determine 
their radii, shapes, and 
rotational poles; to pro
vide satellite control 
nets for precision car
tography..
 

To investigate the geol-

ogy of the Galilean 

satellites using photo-

geological techniques,
 
with emphasis on cra
tering, tectonic pro
cesses, and the discovery
 
of new geological pro
cesses associated with
 
the presence of icy
 
crusts on the satellites.
 

Investigator and
 

Affiliation
 

Clark R. Chapman
 
Planetary Science In
stitute
 

Merton E. Davies
 
Rand Corporation
 

Ronald Greeley
 
Arizona State Univer
sity
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Investigation Name 


Dynamical Properties 

of the Galilean 

Satellites 


Geology of the 

Galilean Satellites 


Photogeology of the 

Galilean Satellites 


Photometry and 

Imaging of Jupiter 

and the Galilean 

Satellites 


IMAGING INVESTIGATIONS
 

Objectives 


To study the internal 

structure and past his-

tory of the Galilean 

satellites from dynam
ical studies of shape
 
and rotation; to inves
tigate impact cratering
 
and chronology; to search
 
for previously undis
covered satellites in
 
the Jovian system.
 

To investigate surface 

morphology and infer 

geologic histories of
 
the Galilean satellites,
 
with emphasis on impact
 
cratering processes and
 
comparative studies with
 
the terrestrial planets.
 

To investigate the geol-

ogy of the Galilean 

satellites with empha-

sis on impact cratering 

processes; to develop
 
a multispectral image
 
processing capab1ility
 
and imaging data library
 
in Europe.
 

To investigate the Jovianr 

atmosphere and cloud pro- 

perties by multispectral
 
photometry and polarime
try; to study surface com
position of the Galilean
 
satellites with emphasis
 
on the role of volatiles;
 
to search for auroral
 
emissions from the inter
action of satellite atmo
spheres with the Jovian
 
magnetosphere.
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Investigator and
 
Affiliation
 

Richard Greenberg
 
Planetary Science In
stitute
 

James W. Head, III
 
Brown University
 

Gerhard Neukum
 
M nich University,
 
Federal Republic of
 
Germany
 

Carl B. Pilcher
 
University of Hawaii
 



IMAGING INVESTIGATIONS
 

Investigation Name 


Jovian Atmospheric 

Circulation 


Imaging, Spectro-

Photometry, and 

Polarimetry of the 

Galilean Satellites 

and Jupiter 


Multispectral Radio-

metric Imaging of 

Jupiter and the 

Galilean Satellites 


Objectives 


To investigate the nature 

of the thermal and dynam-

ical processes responsi-


ble for the atmospheric 
circulation of Jupiter 
and the ways that these 
processes are influenced 
by the structure of the 
cloud layers.
 

To investigate the sur-

face morphology and 

spectro-photometric pro
perties of the Galilean
 
satellites; to identify
 
compositional units of
 
the satellites; to obtain
 
photometry of Jovian belts
 
and zones to investigate
 
cloud properties and
 
energy balance; to inves
tigate possibilities for
 
making photo-polarimetric
 
observations of the
 
smaller Jovian satellites.
 

.	 To participate qlosely in 
the development of a 
multispectral radio-
metric imaging capability
 
for Galileo, including
 
design of the camera sys
tem, its calibration, and
 
development of image pro
cessing software; to use
 
these multispectral
 
images to study composi
tional differences on the
 
surfaces of the Galilean
 
satellites and in the
 
atmosphere of Jupiter.
 

Investigator and
 
Affiliation
 

Gerald Schubert
 
University of Cali
fornia, Los Angeles
 

Joseph Veverka
 
Cornell University
 

John B. Wellman
 
Jet Propulsion Labora
tory
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RADIO SCIENCE
 

Investigation Name Objectives 
Investigator and 
Affiliation 

Celestial Mechanics To use closed-loop radio- John D. Anderson 
Measurements of metric data from the Jet Propulsion Labora-
Jupiter and Its- Galileo orbiter to: (1) tory 
Satellites determine thestructure 

of the gravitational 
fields of Jupiter and 
the Galilean satellites; 
'(2) determine the rel
ativistic time delay 
during the solar conjunc
tion of Jupiter; and (3) 
improve the determination 
of the orbits of Jupiter 
and its satellites. Also, 
to measure the general 
relativistic redshift in 
the gravitational field 
of Jupiter (by using one
way Doppler data). 

Atmospheres and Iono- (1) To use S-X band oc- Von R. Eshleman 
spheres of Jupiter cultation techniques to Stanford University 
and Its Satellites measure the vertical pres

sure and temperature pro
files and atmospheric ab

sorptivity on Jupiter, 
the Jovian ionospheric 
structure and dynamics, 
and the plasma environ
ments of the Galilean 
satellites. (2) To use 
phase and intensity 
scintillation data to 
study atmospheric tur
bulence and convection 
on Jupiter. (3) To 
investigate the use of 
bistatic radar tech
niques to study the 
surfaces of the Galilean 
satellites. 
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Investigation Name 


Search for Gravita-

tional Radiation 


Jupiter Radio As-

tronomy 


Microwave Investiga-

tion of Jupiter 


RADIO SCIENCE
 

Objectives 


To use high-precision 

Doppler monitoring 

during cruise to con-

duct a systemmatic search
 
for very low frequency
 
gravitational waves in
cident on the solar sys
tem, to a level of strain
 
amplitude of about E-is.
 

To study relativistic 

electrons in the Jovian 

magnetosphere by mea
suring the integrated
 
radio flux near 400 MHz 
(using the Probe relay
 
antenna) over a large
 
range in time and geom
etry.
 

To use the Probe relay 

antenna to study the 

trapped radiation belts 

of Jupiter and to mea
sure the thermal micro
wave radiation from the
 
planet with high spatial

resolution. Also, to
 
measure the thermal
 
microwave brightness of
 
the Galilean satellites
 
in order to study their
 
surface properties.
 

Investigator and
 
Affiliation
 

Frank B. Estabrook
 
Jet Propulsion Labora
tory
 

Eric Gerard
 
Meudon Observatory
 

Samuel Gulkis
 
Jet Propulsion Labora
tory
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Investigation Name 


Atmospheres and Iono-

spheres of Jupiter 

and Its Satellites 


Atmospheres and Iono-

spheres of Jupiter 

and Its Satellites 


Radio Scintillation 

in the Jovian At-

mosphere 


RADIO SCIENCE
 

Objectives 


To use S-X band occul-

tation techniques to 

study the atmospheres 

and ionospheres of
 
Jupiter and the Galilean
 
satellites, with empha
sis on the neutral at
mospheres. For Jupiter,
 
the occultation data de
termines temperature,
 
pressure, and density
 
profiles down to the
 
100 mb pressure level.
 
In addition, deviations
 
of the local vertical
 
direction from the pre
dicted value will be
 
determined and used to
 
study zonal wind veloc
ities in the Jovian
 
atmosphere.
 

To use S-X band occul-

tation techniques to 

study the atmospheres 

and ionospheres of
 
Jupiter and the Galilean
 
satellites, with empha
sis on ionospheric mea
surements. In the iono
sphere, the occultation
 
data yield electron num
ber density and plasma
 
scale height profiles.
 

To use spacecraft radio 

scintillations to mea-

sure and study turbulence 

in the Jovian atmosphere,
 
and electron density ir
regularities, magnetic
 
field direction, and winds
 
in the Jovian ionosphere.
 
Also, where possible, to
 
take similar measurements
 
of the Galilean satellites.
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Investigator and
 
Affiliation
 

Arvydas J. Kliore
 
Jet Propulsion Labora
tory
 

Gunnar Lindal
 
Jet Propulsion Labora
tory
 

Richard Woo
 
Jet Propulsion Labora
tory
 



B5. AMPTE/Charge Composition Explorer (CCE)/Ion Release
 

Member 


Bostrom, C. 0. 

Foppl, H. 


Gloecker, G. 


*Haerendel, G. 


Hausler, B. 


*Krimigis, S. M. 


McEntire, R. I, 

Paschmann, G. 


Shelley, E. G. 

Valenzuela, A. 


Module (IRM) Scientific Team
 

Affiliation
 

APL
 
Max-Planck-Institut fUr Extraterrestrische
 
Physik, Garching bei Munehen
 
Federal Republic of Germany
 

U of Maryland
 

Max-Planck-Institut fUr Extraterrestrische
 

Physik, Garching b6i Minchen
 
Federal Republic of Germany
 

Max-Planck-Institut fUr Extraterrestrische
 
Physik, Garching bel Minchen
 
Federal Republic of Germany
 

APL
 

APL
 
Max-Planck-Institut fur Extraterrestrische
 
Physik, Garching bel MUnchen
 
Federal Republic of Germany
 

Lockheed Palo Alto Research Laboratory
 
Max-Planck-Institut fUr Extraterrestrische
 
Physik, Garching bei MUnchen
 
Federal Republic of Germany
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APPENDIX C - DEFINITIONS
 

Several words and phrases are used in this report in a precise and
 
specific sense. These terms are defined here to clarify the intended
 
meaning to the reader.
 

Active - As applied to a spacecraft mission or one of 
its experiments pertinent to this report, a 
general status-of-operation term that means 
the spacecraft or experiment has-been launched 
and was reported to NSSDC to have either a 
"normal" or "partial" status. 

Apoapsis - The distance from the surface of the reference* 
body to the furthest orbit point. This distance 
is expressed as astronomical units (AU) for 
heliocentric orbits, including planetary system 
flybys that became escape trajectories from the 
solar system; e.g., Pioneers 10 and 11. The 
units are kilometers (km) of altitude for all 
other orbits. 

Approved Mission - A planned spacecraft mission status term that 
means the spacecraft mission has been approved, 
and funding is or will be available to perform 
the mission. 

Brief 
Description - As applied to a spacecraft, a description con

taining a concise summary of the spacecraft 
mission, specifically outlining the overall 
objectives of the mission and the scientific 
studies being performed. As applied to an 
experiment, a description containing a concise 
summary of the experiment purpose and instru
ment characteristics, emphasizing those rele
vant to the scientific use of the resulting 
data. 

Canceled Mission - As applied to a spacecraft mission, a status 
term that means the mission was canceled and 
no funds are expected to become available to 
carry out the mission. 
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Failed Mission -


Inclination -


Inoperable -

Mission Being
 
Rescoped -


Normal -


As applied to a spacecraft mission, a status
 
term that means the spacecraft failed to
 
achieve a suitable orbit, or the experiments
 
failed to function after achieving orbit.
 

The angle (in degrees) between the satellite
 
orbital plane and the equatorial plane of the
 
primary gravitational body. For satellites
 
with heliocentric orbits, the ecliptic plane
 
is used in lieu of the equatorial.plane.
 

As applied to a spacecraft,',a status-of-operation
 
term that means the spacecraft is no longer capa
ble of producing Any useful scientific data be
cause o4 malfunction or failure of the spacecraft
 
system, completion of the phase of the spacecraft
 
trajectory in which useful measurements could be
 
performed, or network support (tracking, command,
 
and telemetry) has been discontinued, etc. As
 
applied to an experiment, a status-of-operation
 
term that means the experiment is no longer capa
ble of producing any useful scientific data
 
because of a malfunction or failure of the exper
iment system or critical parts of the spacecraft
 
system, or the completion of the phase of the
 
spacecraft trajectory in which useful measurements
 
could be performed.
 

As applied to a spacecraft mission, a status term
 
that means the mission has been redefined to an
 
extent that the original mission plan and experi
ments are no longer valid and a new mission plan
 
and experiments are under study.
 

As applied to an active spacecraft, a status-of
operation term that means the spacecraft and other
 
required systems are capable of working so that
 
the data would be suitable for all of the scien
tific studies planned for the spacecraft when the
 
spacecraft is turned on and the data are recorded.
 
As applied to an active experiment, a status-of
operation term that means all experiment and
 
spacecraft systems are working so that the data
 
would be suitable for all of the scientific
 
studies originally planned for the experiment.
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NSSDC ID Code -


Orbit Type -

Partial -

Periapsis -

An identification code used in the NSSDC informa
tion system. In this system, each successfully
 
launched spacecraft and experiment is assigned a
 
code based on the launch sequence of the space
craft. Subsequent to 1962, this code (e.g.,
 
72-012A for the spacecraft Pioneer 10) corresponds
 
to the COSPAR international designation. The
 
experiment codes are based on the spacecraft code.
 
For example, the experiments carried aboard the
 
spacecraft 73-019A (Pioneer 11) are numbered
 
73-019A-01, 73-019A-02, etc. Each prelaunch
 
spacecraft and experiment is also assigned an
 
NSSDC ID code based on the name of the spacecraft.
 
For example, the approved NASA launch, Solar
 
Maximum Mission, would be coded SN. The experi
ments to be carried aboard this spacecraft would
 
be coded SMM -01, SMM -02, etc. Once a
 
spacecraft is launched, its prelaunch designa
tion is changed to a postlaunch designation; e.g.,
 
Pioneer-G, which was launched on April 6, 1973,
 
was given the NSSDC ID code of 73-019A, correspon'd
ing to the launch spacecraft common name, Pioneer 11.
 

A word or phrase indicating the most important phase
 
of the trajectory of a given spacecraft mission.
 
The orbit type may be any one of the following:
 
geocentric, geocentric commensurate, selenocentric,
 
heliocentric, Venuscentric, Marscentric, lunar
 
lander, Venus lander, Mars lander, Jupiter lander,
 
lunar flyby, Venus flyby, Mars flyby, Mercury fly
by, Jupiter flyby, Venus probe, and Jupiter probe.
 

As applied to a spacecraft, a status-of-operation
 
term that means the spacecraft and other required
 
systems are working, but not all systems are working
 
as well as the design required. If the spacecraft
 
was turned on and the data recorded, the data
 
would be suitable for only a portion of the scien
tific studies planned for the spacecraft. As applied
 
to an experiment, a status-of-operation term defined
 
similarly to that for a spacecraft.
 

The distance from the surface of the reference body
 
to the nearest orbit point. This distance is ex
pressed as astronomical units (AU) for heliocentric
 
orbits, including planetary system flybys that became
 
escape trajectories from the solar system; e.g.,
 
Pioneers 10 and 11. The units are kilometers (km)
 
of altitude for all other orbits.
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Planned - As applied to a spacecraft mission pertinent to 
this report, a general status term that means 
the spacecraft mission was last reported to NSSDC 
as either "approved" or "proposed." As applied 
to an experiment, a term tha indicates an exper
iment is expected to fly on a planned spacecraft 
mission. 

Proposed Mission - A planned mission status term that means the 
spacecraft design and the experiments have 
been selected; however, no funds have been 
approved to perform this mission. 

Standard - As applied to a spacecraft or experiment data 
acquisition rate, a term that means the data 
that can be processed and made available to the 
experimenters are being acquired at the rate or 
percentage of coverage required to accomplish 
the planned scientific studies. 

Substandard - As applied to a spacecraft or experiment data 
acquisition rate, a term that means the data 
that can be processed and made available to the 
experimenters are not being acquired at the 
rate or percentage of coverage required to con
tinue all the planned scientific studies. 

Unknown - As a general term, indicates information either 
unknown or unavailable at NSSDC. 

Zero - As applied to a data acquisition rate, a term 
that means the spacecraft or experiment has 
been turned off except for state of health 
measurements and is in a standby condition 
capable of being returned to its previous sta
tus. 
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APPENDIX D - ABBREVIATIONS AND ACRONYMS
 

A angstm 

ADDI Army Ballistic Missile Agency 

ACID Academy 

ACIC Aeronsutol Cear and Information Center 


(now Defense Mapping Agency Aerospace 
Center) 


ACS attitude control system 
Al Dual Air Density Explorer (satellite, NASA) 

AID analog to digital 

Al Atmosphere Explorer (satellite, NASA) 

AXC Atomic Enerly Commission 

AEROPROPUL aerrop ulpsion 

AJEOSAT Aeronantical Satellite (NASA-ESA) 

ARROSp aerospace 

APB Air Force Base 

AFCRL Air Force Cambridge Research Laboratories 

(now US Alr Force Geophysics Laboratory) 

AXEL Air Force Geophysics. Laboratory 

ATO Announcements of Flight OpportueAites 

ATSC Air Force Systems Command 

AC automatic gain control 

ALCY agency 
AIMP Anchored Interplanetary Monitoring 

Platform (satellite, NASA) 

ALUBY Alecette topside sounder synoptic (data) 

APO Apollo Lunar Polar Orbiter (satellite, 


NASA); ssiation of Lunar and Planetary 

Observers 


ALSEP Apollo Lunar Surface Experimonts Package 

(NASA) 

ALT altitude 

AM amplitudo modulation 

AMP ampere 

AMPS Atmosphere., Magnetosphere, and Plasmas in 


Space (satellite, NASA) 

ANS AMy Fap Service (no. Defense Mappng 


Agency Topographic Center) 

AMAT Radio Aratear Satellite Corporation 
Mu atoic ss unit; astronaut maneuvering it 
AMIK Canadian Telecommunications Satellite, also 

referred to as TELESAT 

dQUA Army, Navy, NASA, Air Porce (geodetic 


satellite) 

ANS Astronomical Netherlands Satellite 

(The Netherlands-HASA) 
ASO0 Advanced Orbiting Solar Observatory 
AP magnetic activity index Ap 
APL Applied Physics Laboratory of Johns Hopkins 

UniVtSity 

APPI, applicaton 

APT automatic picture transmission 

AIR at ojaiait on/referene
 
ARC Ares Research Center (NASA)
 
ARC-HIN arc-minute 


-ARC-S arcsecond 
ARIC Air Research and Development Comand 

(now AFSC) 
ARPA Advanced Research Projects Agency 
ARSP Aerospace Research Support Program (USAF) 
AS+E Ameran E Inc.Science Engipeerng, 
ASOS atimon-sulfihd oxy-salfide 

ASTO Apollo-Soyur Test Project (USSR-NASA) 

ASTROFfYS astrophysics 

AT atomic 

ATCOS Atmospheric Composition Satellite (NASA) 
ATRA Alternate Target Docking Adapter 
AWE advanced thermal control flight experiment 
ATH Apollo Telescope ount; atmosphere 
ATS Applications Technology Satellite (NASA) 
AT.T American Telephone Telegraph Corp. 
AU astronomical unit 
AUST Australia 
AVCS advanced vidon aera. systen 
AVG average 
AVROR advanced very high esolution radomem er 

ANRN Atomic Weapons Research Establishment 


(Australia) 


BCD binary coded decimal 

HE Beacon EXplorer (satellite, NASA); 


beryllium 

BEV billion electon volts 

BIC bari. iodide lou1d 

BIDS Biological Satellite (NASA) 

BPI bits per inch 

BPS bitsper second 

BTL Bell Telephone Laboratories 

Baw backecatter ultraviolet " 

BV billion volts 

B/N black and ihte 

GNP lundesnnister fit Wissenschaftliche 


Forschung (FedRep of Germany) 


CAL 
CAL T1EC 
CALSPHERE 
CAMEO 

CAN 

CAS 

CAV 
CCC 

CIA 
CDC 
C-DH 
CBS 

CEMS 

CHEM 

CH 
CD 
CRES 


CNET 

amR5 

COBE 

CoI, 
COBISAT 
CONIE 

CORSA 
COS 
COSPAR 
COUC 
CPS 
CPU 
CRC 
CDPL 

CREEL 


CS 

CRT 
CST 
CSM 
CIT 
CTS 
CZCS 

D 
DAG 
DRE 
DAN 

IAP 

DASA 
DATS 
DR 
DCP 

DCS 

DEF 

DEG 
DENPA 

DEC 

DFI 
OFVIR 

DIAL/MINA 

DIAL/WIK 

DIM1 

DIAPO 

DIT 
DMAAC 

DMATC 
INS 

DmP 
DU 
DOD 

DODGE 

DRI 

calorie 
California Institute of Techoology 
calibration sphere 
Chemically Active Materials Ejected IA 
Orbit (satellite, NASA) 

Canada 
Cooperative Applications Satellite 
(Prance-NASA)
 

composmte analog video 
Charge Ceoposation Explorer (satellite, 
NASA) 

comnd and data acquisition (station) 
Control Data Corporation 
controal ad data handling 
cadmium sulfide 
Centre d'Etudes Nuclealtes de Saclay 

(France) 
chemical 
command module, centimeter 
commeand 
Centre National d'Etudes Spotiales 

(France) 
Centre National d'Etudes des Telecommuni

cations (France) 
Centre National do 1s Recherche Scenati

fiquse (France) 
Cosmic Background Explorer (satellite, 

NASA) 
commission 
Communications Satellite Corporation 
Comaslon Nacional de Investigacion del 

Espaclo (Sain) 
Cosic-Ray Satellite (Japan) 
Cosmxc-Ray Satellite (ESA); cosmic 
Commttee on Space Research 
coneil 
cycles par second 
central processing unit 
Cenaniatiens Research Centre (C nada) 
Central Radio Propagation Laboratories 
(later lTSA, formerly part of ESSA, now 

LoAw/ERL) 
Cold Region Research & Engineering 
laboratores 

Commssion for Space Research (Italy) 
Cathode ray tube 
cesium iodide 
command service module 
center 
Canadlan aelecosel¢ctionsS.tellite 
coastal zone ocean color scanner 

day 
data aquisiton caera 
Dual Air Density Explorer (satellite, NASA) 
Danish 
Defense Acquisition and Proessing Program 

(Den) 
Defense Atomic Support Agency 
Despn Antenna Test Satellite (DOD) 
decibel 
data collection platform 
direct couple system; data collectien 
system 
defense
 
degree 
Density Phenomena (satellite, Jip ) 
development 
development flight instrumentation 
Deutsche Forschungs-und Versuchasmstalt 
flr iuLt-usd Raumsfaht,English tragla
tioa,Research Laboratory for Aeronautics 
and Astronautics, Fed Rep of Ceany 

Diament Allemand/Mini apsel (satellite. 
Fed Rep of Germany-France) 

Diaeat Allemande/hrssnsclaftlithe 
rapsel (satellite, Fed Rep of Germany-
France) 
diameter 
Diapason (satellite, France) 
Dre'olInstitute of Technology 
Defense Fapping Agency Aerospace Center 
Defense lapping Agency Topographic Center 
Direct Measurements xplorer (satellite, 
WASA) 

Defense Military Satellite Program (BOD) 
ILuEdata multiplex unit 
Department of Defense 
Department of Defense Gravity EXperiment 
(satellite, DOD) 

direct tOadout image dissector (camera
 
system)
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DKIR direct radout infrared Tadiometer 

BRTE Defeate Research Telecommusiations 


Establishment (now CRC) 
DSA Defense System Applications Program (DOD) 
DSCS Defense Satellite Comnications System (DOD) 
DSIR Department of Scieneo and Industrial 


Research (Englead) 

DDN Deep Space Nernork 

DV digital video 

DYN dynamic 


H energy 

EASEP Early Apollo Scientific Experimeat Package

ES Experimental coauamctarions Satellite (NASA) 

EDS Eavironcantal Data Service (NOM) 

EGO Eeentric (ODrbting) Geophysical Obsrvatory 


(satllite, NASA) 

EGRS Engineers Satellite (DO) 

ERP effective isotropic radiatve power 

EL electric (data camer carried on Apollo) 
EIDO European Launch Development Organization 

(ESA) 
ELEC electric 
ELECi electronics 
ELMS Earth Limb Measurement Satellite (RASA-USAF) 
SHE environmental measurement experiment 
DI Electrome.hanaool Research (C-apany, Englad) 
ENVIROV envizrzet; enviromental 
EO end of ftle 
E00 Eccentric Orbiting Geophysical Observatory 

(satellite, NASA) 

BOB Earth Observation Satellite (NASA) 

EPE Energetic Paticle Explorer (satellite, 


NASA) 

E/Q energy per uit charge
 
ERB Earth radiation budget (experiment)

ERG Earth Resources Data Center 

ERGS Earth Geodetic Satellite (IeSA) 

SPLL Environmental Research Laboratory NOAA) 

EROS Earth Resources Observation System

ERS Environmental Research Satellite (USAF) 

ERT extended range telescope 

ERTS Earth Resoeres Technology Satellite (NASA) 

ESA uroapean Space Agency 

M55R electrically scaamang.macrovsoe radiometer 


ESOC European Space Operations Centre (USA) 

EBRO European Space Research Organization (now BSA) 

ESSA Environmental Science Services Admnie-


traton (Cow Aa) 
RSTABL establishment 
ESTEC European Space Technology Center (ESA)
MT eastern Test Range (also referred to as 

Cape Canaveral) 
RES Engineering Test Satellite 
SW extreme ultraviolet 
EV electron volt 
VA extravehicular activity 

Bell Earth viewing (equipment) nodule 
£X0S Exospheric Satellite (Japan) 
IXOSAT European X-ray Observation Satellite (USA) 
XTRATERR extraterreltrial 

PARD Fiare-Activated Raedobiological Observatory
(satellite, DO0) 

FED Federal 
FLT- SAT Fleet Satellite (USN) 
AM frequency modulation 
SITOH flex mltiplexer/demaltiplexer 
FMT final meteorological radiation tape 
FOUND foundation 
FOV field of view 
FPR flat plate radiometer 
FR French Research (Satellite, France) 
FC Flight Research Center (WASA) 
FSC ral SAQOM (satellite, USN-USAP) 
FSK frequency shift key 
FMm full width at haif maxaar 
FKS filter wedge spectrometer 

GARP Global Atmosphera Research Program 
OCA Geophysics Corporation of America 
Ge General Electri (Company) 

GE. greater than or equal to 
GE"S Geostationary Ea opean Meteorological 

Satellite (BSA)
GrOPHYS geophysical 
G0OS Geodetic Earth-Orbiting Satellite (NASA); 

Gostatlonary Earth-Orbxtlng Satellite 
(ESA)

GASFUR Gsellsehaft far Weltrameforschun 2 (Center 
WELTRAtM for Space Research, Fed Rep of Ger y) 
FORED 

CE.T, 
at 
CGE 
aI 
GISS 
CH 

aS 

GHr 
GOES 

Cp 

CRVRE 
GRE 

DREM 

CR1 
GRbC 

s 

CSZ 
GSE 

GSFc 
GSM 

GT. 
CUGMS 


ORER 

ii 
VAR 
fl(m 


"CHR 

Woe 
UDRSS 
HE 
HEAG 

Him 

IS 
HUTS 
MN 
ISE 

IW 
HIR 
Il5S 

H.S. 
HfDROMET 
lit 

TAP 

INK 

lCM 
IEU 
ID 
TUC 

IDCS 
IDCSP 

IDSCS 

IDT 
BE 

IF 
IeRF 
1GY 

IME 

-atelilte. 
IMP 

IS 

INDASAT 
INOP 
INSAT 
INST 
BEA 

INIASAT 
INTELSAT 

101 C"4 

granmdelapsed time 
gas emchange 
gravity gradient stabilmatom experiment 
glgahertz 
Goddard Instituto for Space Studies (WASA) 
Geager-Ieller gram 
Ceostationacr Meteorological Satellite 
(Japan)

Greenwich nn time 
Geosyanchrono Operational nviEr nenal 
Satellite (NASA-NOM,also called SMS) 

Gravitatanal Redahift Space Probe (NASA) 
Gravitational Redhuft Space Probe (NASA) 
ground reconstruction equipment; ground 
reconstoction electronics 

Galactic Radiation Expericent Background 
(satellite, USN)
 

Groupe do Recherche lonospheriVque (France)
 
Netherlands Commttee for Geophysics and
 
Space Research 

Geman Research Satellite (NISA-Fed Rap 
of Cosrany) 

Grid Sphere Drao (satellite, DOD) 
geocentric solar ecliptic (coordinate 

system), gMoud support equipment
 
Coddard Space Fright Center (NASA)
 
geoantTi solas magnetospheric
 
(eoordinate Systam) 

greater than 
Glavnoye Uravieniye GRdometeOrolOglcehskoi 

Sluzhby (Main Administration of the
 
Hydrometoarological service, USSR)
 
iV
gigavolt 

geosynChlooaS very high resolution 
radiometer 

hour 
High Atitude Observatory
 
Heat Capaity Map Mission (satellite,
 
NASA) 

Heat Capacity Mapping Radiometer 
Harvard College Observatory 
high data rate storage system 
helium 
High-Energy Astrop'hysical Observatory 

(NASA) 
Hagh-Eccentri city Earth-Orbiting 
Satellite (ISA) 

health, education. teleconsncacons 
high-energy telescope system 
health, educatonh, and welfare 
heat-flow experiment, heat-flow electronics 
high resolution 
hlgh-resoluton infrared radiometer 
high-resolution infrared radiometer sounder 
high school 
hydroceteorol ogcal 
hertz (cycles per second) 

Institute of Atmospheric Physics (USSR) 
International Businesa Machines (Corp) 
intercoetimental ballitic msile 
Intonational Council of Scientific Unions 
identification 
image disector cemera 
iHage dissector camera system 
lantial (or Intern) Defense Coemoica
tzo Satelhte Progru (or Project) (DOD) 

Initial Defense Satellite Cor lication 
System (WD) 

instrument definition team 
Ionospheric Explorer (satellite, NASA-YIS) 
intccunt field of view 
International Geomagnetic Reference Field 
International Geophysical Year 
International Magnotospheric Explorer 

MHeSA-SA) 
Interplanetary Manitering Platform 
(satellite, NASA) 

International Mapetospheric Study 
Indian Scientific Satellite (ISRO-USSR) 
inoperable 
Indian National Satellite (ISRO-UER) 
institute 
Institute Nacional de Tesimca Aeroespacial 
(Spain); the National Institute of 
Aerospace Science 

satellto (INTA, Spain) 
International Teleconications Satellite 

(eAA-CC!sAr)
Ionospheric Composition (satellite--
DIAPO) 
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I 

IPA Institute for Physics of the Atmosphere WARI Modified Advanced Research Eavironmltal 
(SAS) 

IQSY International Quiet SUn Year 
IR infrared 
MRs Infrared Astronomy Satellite 
IRKlE intermediate range ballistic missile 
IRIC Inter-Range Instrumentation Group 
IRIS infrared-Interferometer spectrometer; 

International Radiation Investigtion
Satellite (NASA-RSA) 

IRIS interrogation, recording, and location 
system

ISM Ion Release Module (satellite, NASA) 
iM infrared radioaerry 
IRTI infrared transmissln 
ism5 Institute of Space Aeronautical Science 

(Japa) 
IS1 International See-Earth ixplorer (satellite, 

NASA-ISA) 
IsIs International Satellite for Ionospheric

Studies (AA-Canada) 
ISRO Indian Space Research Organization
ISS Ionospheric Sotnding Satellite (Japan) 
ITCZ intertropical convergence zone 
ITO intergito transportation equipment
IEOS Improved TIROS Operational Satellite (NOAO) 
ITPR infrared temperature pafilo radiometer 
in incremental tape recorder 
ITSA Institute for Telecomanicatiora of Sciences 

and Aeronomy (formerly a subdivision of 
CSSA; now NOAA-GRL) 

IU instrument unit 
Isu International Ultraviolet Explorer 

(satellite, PlAA-UK-ESA) 
Is interediete upper stege 
IIRDS Internatioaal URSIGRMIand World Days Service 
IZIRAII Institute of Terrestrial Magnetism And 

Aeronmy of the Academy of Sxiences (USSR) 

J3U Johns Hopkins University 

JPL Jet Propulsimn Laboratory (NASA) 

JSC Johnson Space Center (NASA) 


MS kilobits per second 

WIV kaloelectron volt 

K kilogram 

NIC Kilohertz 

Rb kilometer 

is magnetic activity index Kp 

KPo "tt Pea National observatory 

KSC Kennedy Space Center (NASA) 


LA Loi Angeles 

LA8 laboratory, 

LACATE lower atmOsphere composition and temperature

CAuEds Laser Geodetic larth-Orbiting Satellite 


(NASA) 
LARC Langley Research Center (NASA) 
LAS Large Astronomical Satellite (ISA) 
LASL LoS Alamos Scientific Laboratory 
IS Lincoln Calibration Sphere 
.LB. less than or equal to 
LIP! lunar excursion module 
LEPUDIA low-energy proton and electron differential 

energy anatyzer 
LEE1 LeWIS Research Center (NASA)
LIS Lincoln xpsrcrental Satellite (DO) 
LEN low-energ telescope system 
LL Lincoln Laboratory @IIT) 
WJ lunar module 
IL/ Laboratory 0 f Mteoxrlogical Dynnoacs 
LOFTI Lw-Frequent> Trans-onnspsree (satellite, 

USN-NRL) 

LXACS LW-G Aecelerometer Calibration System 

(SAy) 
LPSP Laboratoire de Physique Stelloare at 

Plarealre (CNRS)
lt labeled release 
LIR limb radiance inversion radiometer; low-

resolution infrared radiometer
 
LRL Lunar Receiving Laboratory (JSC)

IRV lnar roving vehicle 

IAT Large Space Telescope (satellite, NASA) 

.LT. less thin I 

LTV Lng-Temco-Vought (Company) 


motor, mill- (prefit)
M Meroury Atlas 
lAS masurement of ait pollution from satellite 

HAS 

AIC 


MASS 

ITER 


MR 

MC 

-MCC 
MID 
MTRC 
MiTEOSAT 
MRA, 
MG 
MlHZ 

MIDAs. 
MIN 
NIT 
waS 
HN 

N(L 

M-P 


t 

MIR 

MS 
PC 

SIC 

MSN 

MS 


ISSCC 

HIS 

MUSE 

MW 

NA 

RACE 

NADEU 

NASA 

HASC 

NASDA 

NATL 

NATO 

NIS 


CAR 

Ce 


WOR 

NUiS 


NCSS 

NES 

ECSp 

MIR: 

NIl 

N15 

IXMT 

MRS0 

NSS 

MOM 


N0OSS 

NORAD 

HORN 


NO 

NOTS 
NAl 
NIL 

-NSA 

NSF 
NSSDC 

" UCL 

NWL 

NNC 

OX 
OAO 

OAPS 
OAR 

OART 


0AST 

rest Satellite (USAF)
 
Ministry of Aviation Supply (UK)
 
magnetic attitude spin coil
 
Massachusetts
 
material
 
mllibar 
megacycle
 
Mission Control Center
 
medicine; medical 

Meteoroid Technology (satellite, NASA)
 
Meteorological Satellite (ESA)

million electron VOlts 
mIlligra 
megahertz 
Missile Defense Alar System (USAF) 
minute 
Nassachusetts Institute of Technology 
Mariner Jupiter/Saturn (spacecraft, NASA) 
millimeter 
cillateor Wave 
Monned Orbiting Laboratory (satellite, HO)
mxnus-plus 
xeIMax-Planck-lstitut (Fed Rep of Guramy)
 
medium resolution
 
adlic-restlution infrared radiometer 

mciosocond; millisecond 
Manned Spacecraft Center (now Johnson Space
Center)
 

Marshall Space fhght Center (NASA)
 
mission
 

pagneticStOrn Satellite (NASA.AFCRL); 
oultspectral scanner
 

multicolor spin-san cloudeover camera
 
Meteoroid Technology Satellite (NASA)
 
monitor of ultraviolet solar energy
 
milliwatt 

not applicable; Nora Alice (satellite, DO)
neutral atmosphere composition experiment 
Niasus/ATS Data Utilization Center 
National Aeronautics and Space Adminis
tration (Washington, D.C., Headquarters) 

National Aeronautics and Space Council 
National Space Development Agency (Japan) 
national
 
North Atlantic Treaty Organization
 
National Bureau of Standards
 
National Center for Atmospheric Research
 

, 	 National Climatic Center (NOAA) 
Norwegian Defence Research Establishment 
Nimbus- microsave spectroceter; Near-
Earth Magntospheric Satellite (ISA)
 

National Envirolmental Satellite Center
 
(o. MiSS) 

National EnvAronmental Satellite Service 
(NO) 

National Geodetac Satellite Program
 
National Hurricane Center
 
National Institutes of Health
 
National Mteorological Center
 
NimbuS metcraolmtgeal radiation tape
 

national name 
Navy Navigational Satellite System 
National Oceanic and Atmospherie Adminis
sration (formerly 1SSA)
 

Nazsonal Operational Meteorological
 
Satellite System


North Anencan Air Defense Coomand
 
Norwegian
 
National ocan Survey (NOAA)
 
Naval Ordnance Test Station
 
National Research Council
 
Naval Research Laboratory
 
National Security Agency
 
National Science Foundation
 
National Space Science Data Center
 
nuclear
 
Naval Weapons Laboratory 
National Weather Records Center (presently 
MCC) 

Office of A1plications (NASA)

Orbiting Astronomical Observatory (satellite,
 
NASA)
 

orbit adjust propulsion system 
Office of Aerospace Research (USAP-AFSC) 
Office of Advanced Research and Technology 

(NASA)
Office of Aeronautics and Space Technology

(NASA) 
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O08 
eeC 

OFO 

observatory 
operations and checkout 
OCC0PLE Comand Center 
Obiting Frog Otolih (ASA exderimental 

RES 
RZXS 
RP 
"I 

research 
Radio Exploration Satellite (Japan) 
radio frequency 
radio frequency interference 

OFT 
CO 

OCPC 
01 
01B 
auI 

OdSF 
0NERA 

ONR 
001 

spacecraft) 
orbital flight test 
Orbiting Geophysical Observatory 
(satellite, NASA)

orbiter general purpose computer
other investigator 
orbiter interface box 
low-resolution omndirectional radiometer 

(on Explorer 7) 
Office of laned Space Flight (NASA)
Office National DsEtudes et de 
Recherches Aospatial¢a 

Office of Naval Research 
orbiter operational instrumentation 

RN 

RtS 

RPA 
RPM 
RPS 
RR 
RSRS 
RID 
RG 
SRTS 

Radiation Rcteoroid (satellite, NASA);
Radiometrac Measurement (satellite, DOD) 

not mean square; Radiation Mteoroid 
Satellite (NASA); Rdonetric Masurement 
Satellite (DB); remote manipulator system

retadine potential analyzer 
revolutons per mnute 
revolutions per secoad 
Radio Research Laboratories (3apan)
Radio and Space Research Station (England)
Research Technology Division (USAF) 
radioisotope thermoelectric generator
real-time transmission system 

OPEP 
Opp 
OPLE 
OPOFF 
ORBIS 

0RS 

OSCAR 
0S 

OS 
QUA 

OSTA 

orbital-plane experiment package
Orbiter Process.ng Facility
Omega position Aid location experient 
operational off 
Orbiting Radio Beacon Ionospheric 
Satellite (NASA)

Octahedral Research Satellite (NASA); 
Orbiting Research Satellite (DOD)

Orbiting Satellite Carrying Amateur Radio 
Orbiting Solar Observatory (satellite, 
NASA) 

Office of Space Science (NASA) 
Office of Space Science anS Applications 

CNASA;no t. separate offices)
Office of Space and Terrestrial 

S 
SM 
SAOS 

SAAS 
SMIS0 

SA0 
SAPPSAC 

SAS 

SATAn 
SATELI 

second 
stratospheric aerosol measurement 
Satellite Mission Observation System 
(satellite, USAF) 

stratospheric and aesospheric sounder 
Space and Missile Systems Organization 

(USAP) 
Smithsonian Astrophysical Observatory 
spacecraft attitude precision pointang 

and sle.ing adaptive control 
Small Astronomy Satellite (NASA), Soviet 
Academy of Sciences 

Satellite for Aerospace Research (NASA)
satellite 

Of 
Applications 

Operational TIROS (satellite, NASA) 
SATS 
SBRC 

Satellite Antenna Test System (NASA)
Santa Barbara Research Center 

MIrA 

0V 
01r 

Office of Tracking and Data Acquisi 
(NASA) 

Orbiting Vehicle (satellite, OSAP) 
organic vapor trap 

on SC 
SCMS 
SCEL 
SCE 

project scientist 
scanning microwave spectrometer 
Signal Corps Engineering Laboratories 
school 

PAC 
pAST 
PAGEOS 

PAM 
PI 
PCM 
PD 
POP 
PE 
PEP 
PFM 
PIIASR 

Packaged Attitude Control (satellite, NASA)
Planetary Atmosphere Experiment Test 
Passive Geodetic Earth-Orbiting Satellite 
(NASA) 

pulse amplitude modulation 
power control box 
pulse coded modulation 
project director 
plasma diagnostic package 
Planetary Explorer 
platform electronic package
pulse ftequenmy modulation 
Personnel Hazards Associated with Space 

SCI 
SCR 
SCORE 

SCR 
SO 
SDPF 
SB 
SEASAT 
SIC 

SECOR 

SEAI 
sERT 

science 
surfae composition mapping radlometer 

Signal comunication by Orbiting Relay 
Equipment (sateilae0, DOD) 

selective chopper radiometer 
San Diego 
Sengor Data Processing Facility 
Solar Explorer (satellite, NASA) 
Ocean Dynamic Satellite ( SA) 
secondary electro conduction (vidicon 
tube) 

Sequential Collation of Range (satellite, 
USAF) 

space environment monitor 
Spinning Satellite for Electric Rocket 

PHIYS 
PI 
PIP 
PIXEL 
PL 
PLACE 

PIt 
pML 

PtRn 

Ps" 
P-N 
POC 
PME0 

PPS 
PR 
PROT 
PS 
PSE 
17L 

Radiation (satellite, USAF)
physics 
principal investigator 
Payload Integratien Plan 
picture element 
prelaunch 
position location and aircraft com eica-
tion experiment 

pulse modulation, photocltiplier 
Pacific Marine Envsronmontal Laboratory 

(VQaA) 
pressure modulation radiometer; Pacific 
Missile Range 

photocltiplier tube 
positive-negativo (Inaction) 
OFTPayloads Operations Control Center 
Polar Orbiting Geophysical Observatory 
(satelltoa. NASA) 

pulses per second 
pyrolytic release 
protection 
pressure sensor 
passive seismograph oxperadment 
Photographic Technology Laborator , (JSC) 

SESP 
SUN 
SMS 
sino 
SIDS 

SIM 
SIRS 

51 
Sle 
5511 
SpelR 
SE1 

SNAP 
SOEP 
SOUD 
SPADES 

SPITINX 

SPISIM 

Test (NASA)
Space Experiment Support Program 
Space Environmental Support Project Office 
Soviet lydrometeorologacal Service 
Salk Institute for Biological Studies 
Space Investigations Docuentation System 

(NASA) 
scientific instrument module 
satellite infrared spectroneter; System for 

Information Retrieval And Storage (NUDC) 
Sa Marco (satellite, NASA-Italy) 
Solar Mosophero Explorer (sat.llite, NASA)
solar maesis issien 
scanning maltispeecra! micro wave radiometer 
Synchronous mceeoralosical Satellite 

(NASA) 
systems for nuclear auxiliary power 
solar-oriented experiment package 
solar Rallation (satellite, NASA-DOD) 
Solar Percurbatonand Atmrspheric Density 
Naasurement Satellite (DOD)

Space Plasma High Voltage Interactive 
Ipersment (satellite, NASA) 

Shuttle Payload Integration and Development 

qOAC quarter-orbit magnetic attitude co,,trol 
(syste) 

SPI 
SR 

SPATS 

Program Office 
solar proton monltor 
Solar Radiation (satellite, NASA), scanning 
radiometer, sounding rocket; steradion 

Solar Radiation and ThermOspheric Structure 

A Ranger (spacocra:ft, NASA) SRC 
(satellite, Japan) 

Space Research Council, Science Research 
SAD 
MCAT 
AOOSE 

BAD 
PSI 
UV 
RC 
RCA 
RMD 
REP 

radium; radiation 
Radar Calibration Target (satellite, AWPA) 
Radliation Dosimeter (satellite, 1OD) 
Radio Astrenoi Explorer (satellite, NASA)
zandon access emory (system) 
return been vidacon (camera) 
resistance capacitor 
Radio Corporation of America 
research and development 
republic 

SRI 
SRT 
SC 
SSCC 
SSD 
SSpp 
SUs 
UST 
SSUS 

Council 
Stanford Research Institute 
supporting research and technology 
Satellite Situation Center 
spin-sean cloudeover camera 
Space Science Division (jPL) 
Shuttle Spacelab Payloads Project 
Small Scientific Satellite (NASA) 
Satellite-to-satellite tracking 
solid spinning upper stage 
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STADAN Spacecraft Tracking and Data Acquisition 
Network (now 355T)

STARAD Starfish Radiation (satellite, NASA) 
SW standard 
STEN Spaceflight Tracking ead Data Network (NASA) 
STER steradian 
3TL $pace Technology Laboratories (now 55W 

Systems Grop)
station 

STP Solar terestrial Probe (satellite, NASA), 
Solar Terrestrial Physics

STRATOS stratosphere 
ST Space Transportation Systems 
STUN studies 
SUl State University of Iowa (now University

of Iowa) 
SURCAL Surveillance Calibratioi (satellite. DOD) 
SUSIM solar ultraviolet spectral isradance 

monitor 
Svc service 

SW southwest 

SERF Sine Wave Response Filter (program) 

SYNCCL Synchronous Comunication (satellite, NASA) 

SYST system 


TAC Technolog Application Center 

TACO'ISAT Tactical Communications Satellite (DOE)

TATS Test and Traling Satellite (NASA)

TATSACO4 Tactical Satellite Commouncatrons 


(progrm, DOD) 
Up to be determined 
To technical director 
TO Thor-Delta (satellite, ESA); launch 

vehicle (MASA-USAF)
ISP TracLiag Data Pro.ssor (program)
T+DR tracking & data relay 
IS trucking sad data relay satellate system
Iet telemetry and eosad; tramsearth coast 
TECH technical, tochnology 
TT trunsearth inection 

TELESAT satellite, Canada (also referred to 
as AMIK)

fEIP temporal, temperature 
TaT telescope and electron telescope 

TR Test and Training (satellite, NASA) 
THIR teperature-huomdity infrared rad.oeeter 
ISOPAD-AGE Thor Augmented Delta Agena (launch vehicle)
TIMATION Tie Location System (USN) 
TIP Tracking Impact Prediction (satellite, DO) 
TIRES Television and Infrared Observation 

Satellite (NASA) 
TL tea leader 
TLI translmnar injectio 
TH team member 
TONS total ozone mapping system 
TPO topographic 
10PS Thermal Noise Optical Optimization 

Cosnsmicatoc System (NASA) 
wPSI topside (sounder) (satellite, NASA) 

IDS TIROS Operational Satellite (or System) 

TOPS 
TRPC 

75AYET 
TRANSP 
TRS 

TRUST 
TRW 
TE 

TWERLE 

U 
UCLA 
UHF 

UK 
US 
USA 
USAF 
UISN 
USSR 
UT 
Up 

oUO 
OnS 

V 
VAR 
VIHF 
VHR 
VISSR 

VLF 
MIR 


15555 
WON 
IDDCA-R&S 

WEFAX 
WFC 
WGSPR 
WiO 
WPM 
WRESAT 

hS 

hSS 
IN 

WWII 


Z 

TIROS operational vertical sounder
 
Transit Research and Attitude Control
 
(satellite, USN)
 

Doppler Tracking Network (USN)
 
transportation
 

.Tetrahedral Research Satellite (USA) 
leleVision relay using small terminals 
Thompson, game, Wooldridge, Inc 
Test and Training Satellite (NASA) (also
called TATS, 711P) 

tropical wind energy conversion and
 
reference level operiont
 

university; ateaic mass unit
 
Unversity of California at Los Angeles
 
ultrahIgh freqency
 
United Kingdom
 
United States 
United States Army, United States of America 
United States Air Force 
United States Navy 

i.on of Soviet Socialist Republics
 
universal tcme
 
ultraviolet
 
ultraviolet nitTc-oxide eaperment
 
ultraviolet spectrometer
 

volt 
variation
 
very high fCrequny
 
very high resolution radaoaater
 
visible infrared spn-scan radiometer
 
very low frequency

vertical teporature profile radiometer
 

.
hati
 
wideband video tape recorder
 
horld Data Center
 
World Data Center A for Rockets and
 
Satellites
 

weather facsimile
 
Wallops Flight Center (NASA)
 
Worlzng Group for Space Physics Research
 
horld Meteorological Organization
 
words per minute
 
Weapons Research Establishment Satellite
 

(Australia)
 
Wallops Station' (NASA;noa. Wallops Flight
 
Center)
 

White Sands Missile Range
 
Western Test Range (also referred to as
 
Vandenberg APB)
 

World Weather Watch
 

atow number 
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