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FOREWORD

The Space Investigations Documentation System (SIDS) report is
prepared by the National Space Science Data Center (NSSDC) at Goddard
Space Flight Center for the Cffice of Space Science (0SS) at NASA
Headquarters. The report will serve as a users guide for 0SS manage-
ment. In addition it is intended to provide the professional community
with information about 0SS current and planned investigative activity
in a broad range of scientific disciplines. The report provides brief
descriptions for these investigations, as well as the approximate time
periods when each investigation operates and collects data. ‘

The SIDS report replaces the Space Science and Applications Program
document (NHB 8030.2) from April 1960 to August 1968. Information on
the supporting research and technology (SRT) and sounding rocket (SR)
programs contained in that predecessor report has been deleted from
SIDS, but it is available from the Office of the Associate Administrator
for Space Science.

The SIDS report differs from the Report on Active and Planned
Spacecraft and Experiments, edited by Julius Brecht and published by
NSSDC in January 1974, in that it includes experiments and spacecraft
of direct concern to 0SS. At the spacecraft level, the report includes
names of the program scientist and program manager. At the experiment
level, the report shows whether an experiment was approved or approved
conditionally, specifies the responsible OSS Division, and lists the
SIDS investigation discipline codes.

I would like. to acknowledge the cooperation of Battelle Memorial
Institute, NASA Headquarters, and the National Space Science Data
Center for assisting in the development of the report, obtaining informa-
tion, and offering suggestions for the preparation of this report.

NSSDC plans to publish a supplement to this report within
6 months and a cumulative edition annually.

Henry J. Smith

Deputy Associate Administrator for
Space Science (Science)

NASA Headquarters
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1. INTRODUCTION

The Office of Space Science (0SS) and the professional community
have a continuing need for information relating to and describing the
scientific experiments conducted on 0SS space flight missions. The
Space Investigations Documentation System (SIDS) report includes all
active and planned experiments approved by the Associate Administrator
for Space Science, plus a few other missions of direct interest to 0SS.
The SIDS report is arranged to provide information in a number of forms,
i.e., geographic, institutional, principal investigators or team leaders,
etc. SIDS is a formalized information system to meet these goals. The
SIDS report and subsequent editions will provide details on current
and planned experiments.

The objective of SIDS is to establish, maintain, and operate a
Space Science Steering Committee flight experiments project information
system providing the capability to respond to report requirements and
also internal and external queries on flight experiments. It has been
designed to provide, as a single source, summaries of all approved
space flight investigations and experimental and theoretical supporting
research.

The SIDS report will provide the professional community with
information on current as well as planned spacecraft activity in a
broad range of scientific disciplines for 0SS. By providing brief
descriptions of the spacecraft and experiments, as well as the approxi-
mate time periods when data are being accumulated, it is hoped that this
report will be useful to many people interested in the scientific,
applied, and operational uses of such data.

The contents and format of individual sections are described at
the beginning of each section.

1.1 AVAILABILITY OF THIS REPORT

The Space Science Steering Committee Secretariat will provide copies
of the SIDS report and future supplements to an individual or organiza-
tion who can establish a need, in writing or by telephone, for this infor-
mation. The official address for requests is:

NASA Headquarters
Office of Space Science
Space Science Steering
Committee Secretariat
Code: SS

Washington, D.C. 20546

Phone: 202 755-8393



1.2 REQUESTS FOR ADDITIONS/CORRECTIONS

All additions/corrections to the SIDS report should be sent
directly to the Secretariat of the Space Science Steering Committee.
To be included in the June 1975 supplement, these must reach the

Secretariat by April 14, 1975.



2. DESCRIPTIONS OF SPACECRAFT AND EXPERIMENTS

This section contains descriptions of spacecraft and experiments.
They are sorted firstghy: spacecraft common name.. Within each spacecraft
listing, experiments are ordered by the pr1nc1pal investigator's or team
leader's last name. If the spacecraft common name is not known, the
spacecraft can be found by referring to an alternate name found in the
Index of Spacecraft and Experiments, section 3.1.

Each spacecraft entry heading consists of the spacecraft common
name, alternate names, NSSDC ID code, last reported state of the space-
craft, launch date or planned launch date, weight, launch site, launch
vehicle, sponsoring country and agency, orbit parameters if appropriate,
and personnel. For unlaunched satellites, a set of planned orbit
parameters is given. For launched orbiting spacecraft, two sets of
orbit parameters are given; i.e., initial orbit parameters calculated
shortly after launch and recent orbit parameters. No orbit parameters
are given for lander or fly-by missions. The spacecraft brief
description follows immediately below each heading.

Each experiment entry heading consists of experiment name, NSSDC
ID code, last reported state of the experiment, the 0SS division, the
relevant SIDS disciplines, and the experiment personnel. The experiment
brief description follows immediately below each heading.
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SPACECRAFT COMMON NAME=- AD-A
ALTERNATE NAMES- EXPLORER 19,
NSSDC ID- 63-0S3A

30718

LAST REPORTED STATE- LAUNCHED AND OPERATING PARTLALLY
AT A SUBSTANDARD DATA ACQUISITIUN RATE SINCE 00/00/067.

LAUNCH DATE- 12719763
LAUNCH SITE- VANDENBERG AFB.
LAUNCH VEHICLE- SCOUT

SPACECRAFT WEIGHT- 7. XG
UNITED STATES

SPONSORING COUNTRY/ZAGENCY

UNITED STATES N‘SA-OS.S .

INITIAL DRBIT PARAMETERS
ORBIT TYPE- GEQCENTRIC EPOCH DATE- 12/19/63
ORBIT PERIOD- 115.9 MIN INCL INATION- 78.62 DEG

PERIAPSIS- 749,000 KM ALT APOAPSIS~- 2022.00 KM ALT

RECENT ORBIT PARAMETERS
ORBIT TYPE~- GEUCENTRIC
ORBIT PERIOD- 112.02 MIN
PERIAPSIS= B78. KM ALT

EPOCH DATE- 01727772
INCLINATION- 78.9205 DEG
APDAPSIS~- 1768+ KM ALT

SPACECRAFT PEISONNEL (PM=PROJECT MANAGER,
MG=PROGRAM MANAGER.

PS=PROJECT SCIENTIST,
SC=PROGRAM SCIENTIST)

PM - Codoe COFFEEs JRe seasceeacesNASA-LARC
HAMPTON, VA

PS - R.F. FELLOWS scosesveeesssNASA HEADQUARTERS
WASHINGTON. DC

MG =  JeRe HOLTZ sevevsascecsesesNASA HEADQUARTERS
WASHINGTON, DC

SC - EJRe SCHMERL ING seecececssee NASA HEADQUARTERS

WASHINGTON, DC
SPACECRAFT BRIEF DESCRIPTION
EXPLJRER 19 WAS THE
INFLATAHB_E SPHERES PLACED INTO DRBIT SOLELY FOP THE
DETERMINATION oF ATMOSPHERIC DOENSITIES. EXPLORER 19 wAS
LAUNCHED wHILE EXPLORER 9, THE FIRST SATELLITE IN THE SERIES,
wWAS STILe ACTIVE. SO THAT DENSITIES IN TwO OIFFERENT PORTIONS
oF FTHE ATMOSPHERE COULD BE SAMPLED SIMULTANEQUSLY. THE
SATEL_[TE CONSISTED OF ALTERNATING LAYERS OF ALUMINUM FOIL AND
PLASTIC FILM. UNIFORMLY DISTRIBUTED OVER THE ALUMINUM OUUTER
SURFACE WERE 5.1-CM DOTS 3F wHITE PAINT FOR THERMAL CONTROL. A
136620-MHZ TRACK I NG BEACON., WHICH WAS POWERED BY FOUR SOLAR
CELLS AND WAS MOUNTED ON THE SPACECRAFYT SKIN, USED THE
ELECTRICALLY SEPARATED HEMISPHERES OF THE BALLOON AS AN
ANTENNA . THE SPACECRAFT WAS SUCCESSFULLY ORSBITED, BUT ITS
APOGEE wAS LOWER THAN  PLANNED .« THE BEACON DID NOT HAVE
SUFFICIENT POWER TO BE RECEIVED BY GROUND TRACKING STATIONS,
MAK ING IT NECESSARY TO RELY SOLELY ON THE SAO0 BAKER-NUNN
CAMEIA NETWORK FOR TRACKING. EXPLORIR 19 IS EXPECTED YO REMAIN
IN ORBIT UNTIL 1976.

SECOND IN A SERIES OF 3.66-M

O¢SULLIVAN,

IR, memmenmns -

—m==~-— AD-A.
EXPERIMENT NAME- SATELLITE DRAG ATMOSPHERIC DENSITY
NSSDC [D- 63-053A-0)

LAST HEPORTED STATE- LAUNCHED AND OPZRATING PARTIALLY
AT A SJUBSTANDARD DATA ACQUISITION RATE SINCE 12/19/63.

0SS JIVISION- PHYSICS AND ASTRONOMY PROGRAMS
OISCIPLINE(S)- AERONOMY

EXPERIMENT PERSONNEL (PI=PRINCIPAL INVESTIGATOR, TL=TEAM LEADER
DI=0DTHER INVESTIGATOR, TM=TEAM MEMBER)

PI = Wado O*SULL IVAN, JR. NASA=LARC
HAMPTON. VA .
D1 =~ LeGe JACCHIA sesvssevssesasSAD

CAM3RIOGE, MA
EXPERIMENT BRIEF DESCRIPTION
THIS EXDPERIMENT wAS DESIGNED TQO YIELD SYSTEMATIC CHANGES
IN ATMOSPHERIC OENSITY AS A FUNCTION OF ALTITUDE. LATITUDE.
AND Timz 8y MEASURING ATMOSPHERIC DRAG ON A LOW MASS-TO-AREA
RATIO (07680 KG/SQ M) SATELL I TE. EXPLORER 19 WAS LAUNCHED
INTO A NEAR=-POLAR ORBIT, SO THAT AS THE PERIGEE POINT
PRECESSED, DENSITIES COULD BE SAMPLED FPROM BOTH POLAR AND
EQUATORI AL LATITUDES. THE ORBIT wAS ALSD SUN SYNCHRONIZED SO
THAT NEAR-POLAR DENSITIES COULD ALwAYS AE OBTAINED NEAR LOCAL
NOON AND MIDNIGHT. ATMOSPHERIC DENSITIES NEAR PERIGEE WwERE
DEDUCED FROM SEQUENTIAL OHBSERVATIONS OF THE SPHERE FROM
0PTICAL TIACKIMNG. THE EXPERIMENT PERFORMED NORMALLY AFTER
LAUNCH, AND GOOD DATA HAVE BEEN COLLESCYED. A COMPLETE
DESCRIPTIUN OF THE EXPERIMENT IS CONTAINED IN *DETERMINATION
oF MEAN ATMOSPHERIC DENSITIES DURING MINIMUM SDLAR ACTIVITY BY
MEANS (UF THE EXPLORER 19 SATELLITE.,* NASA TN-D-3432, JUNE
1966, :

PEEXESEAE RSSO N RTINS0 8 AD=L SEEEFFEZAFECEISE RN A RN SR IESE Y
SPACECRAFT COMMON NAME- AD-C
ALTERNATE NAMES~ PL-683J, SPHERE

EXPLDRER 39, 03337 .
NSSOC ID~ 68-066A !

LAST REPIRTED STATE- LAUNCHED AND OPZIRATVING PARTIALLY
AT THAE STANDAKD DATA aCQUISITINN RATE SINCE 06/G0/71.

SPACECRAFT WEIGHT~
UNITED STATES

LAUNCH DATE- 08/08/68 9.4 KG

LAUNCH SITE- VANDENHERG AFO.

LAUNCH VEHICLE- SC2UTV

SPONSORING COUNTRYZAGENCY

UNITED STATES NASA-~0SS

INITIAL ORBIT PARAMETERS
ORBIT TYPE- GEOCENTRIC EPOCH DATE- C8/0870608
ORBIT PERIOD~ 118.1 MIN INCLINATION- B0.091 DEG

PERIAPSIS- 665000 KM ALT APQAPS!S~ 2526.00 KM aLT

RECENT ORBIT PARAMETERS
ORBIT TYPE- GEOCENTRIC
ORBIT PERIOD- 115,05 MIN
PERIAPSIS- 635« KM ALT

EPOCH DATE- 01713774
INCLINATION- 80.68 DEG
APDAPSS- 2223. KM ALT

SPACECRAFT PERSONNIL (PM=PROJECT MANAGER, PS:’FROJECT SCIENTIST,
MG=PRUGRAM MANAGER, SC=PDGRAM SCIENTIST)

PM - Co.wa. COFFEE: JRe eweveceneesoNASA-LARC
HAMPTON, VA

PS = R.F. FELLONS cccececansses NASA HEADQUARTERS
WASHINGTON, DC

MG - JeRe HOLTZ sacecesessccess NASA HEADQUARTERS
WASHINGTON, DC

SC - EsRe SCHMERLING sevrvncessNASA MEADQUARTERS

WASHINGTON, DC

SPACECRAFT BRIEF DESCRIPTION

EXPLORER 39 WAS AN INFLATABLE SPHMIRE . 3.66 M IN
DIAMETER, THAT WAS PLACED INTO 0QBIY SOLELY FOR THE PURPOSE OF
MAKING DJENSITY DETERMINATIONS. THE SPACECRAFT WAS SUCCESSFULLY
LAUNCHED INTO A NEARLY POLAR, HIGHLY ELLIPTICAL ORBIT. IT was
FOLDED AND CARRISD INTO OQRBIT, TOGETHER wiITH EJECTION AND
INFLATION EGUIPMENT, AS PART OFf THE PAYLOAD, OF EXPLIRER 40
{NSSDC 1D 6B-0668). TW0 DENSITY EXPERIMENTS wERL PERFORMED.
ONE INVOLVED. THE STUDY OF SYSTEMATIC DENSEITY VARPIATION. AND
THE OTHER wAS CONCERNED WwIT¥H NONSYSTEMATI{C DENSITY CHANGES.
THE UPPER ATMOSPHERIC DENSITIES WERE DERIVED FIOM SEQUENTIAL
OBSERVATIONS DF THE SPHERE BY USE OF AN ATTACHED 136.620-MHZ.
RADIO TRACKING BEACON AND BY 0PTICAL TRACKING. THE RAOIOQ
BEACON CEASED TRANSNMITTING IN JUNE 1971.
——————— AD-C.

KEATING —=-—-remccecccccecrcacc s cmc e s — e mem e — e

EXPERIMENT NAME- SATELLITE DRAG ATHMOSPHERIC DENSITY

NSSOC ID- 68-066A-01 .
LAST REPORTED STATE- LAUNCHZD AND OPERATING NORMALLY
AT THE STANDARD OATA ACQUISITION RATE SINZZ 08/08/68.

0SS DIVISION- PHYSICS AND ASTRUNDMY PRDGRAMS
DISCIPLINE(S)~ AERONDOMY

EXPERIMENT PERSONNEL (PI=PRINCIPAL INVESTIGATOR, TL=TEAM LEADER

OI=0THER INVESTIGATOR, TM=TEAM MEMSER)
PL = GeM. KEATING coeesssseeses NASA-LARC
HAMPTON, VA
Ol = LasSe JACCHIA socsevsnecseaSAD

CAMBRIDGE, Ma

EXPERIMENT BRIEF DESCRIPTION B

BECAUSE OF ITS SYMMETRICAL SHAPE, ZIXP_ORER 39 WAS
SELECTED BY THE EXPERIMENTERS 1O DETERMINE UPPER ATMOSPHERIC
DENSITIES AS A FUNCTION OF ALTITUDE., LATITUDE, SEASON, AND
SOLAR ACTIVITY. THE EXPERIMENT wAS PLANNED PRIOW® TO LAUNCH.
DENSITY VALUES NEAR PERIGEE WERE OEDUCED FROM SEQUENT 1AL
OBSERVATINNS OF THE SPACECRAFT POSITION USING OPTICAL
{BAKER-NJNN CAMERA NETWORK) AND RADIO AND/JIR QaDAR TRIACKING
TECHNIQUES » A G00D DISCUSSION OF THE GENERAL TICHNMIQUES USED
TO DEDUCE DENSITY VALUES FROM SATELLITE ORAG DATA CAN BE FOUND

IN  SMITHSOVIAN ASTROPHYSICAL O8SERVATORY S2ICIAL REPORT NO.
100, ay JACCHIA AND SLOWEY. THIS SXPERIMENTY HAS DETERMINED
REASDNABLE DENSITY VALUES, AND 1S CAPABLE 0OF  YITELDING
LONG-TERM ATMOSPHERIC DENSITY VALUES » AS EXPLIRER 37 HAS AN

EXPECTED ORBITAL LIFETIME OF 50 YZARS.
BEXEREASE CREFR SR ESRASAREIREE AE-C SERRAXFUFRIRREVERAREREA SRR RES

SPACECRAFT COMMON NAME=- AE-C

ALTERNATE NAMES- S 6C, PL-721C
ATMDSPHERE EXFLORER-C,
6977

73-1014A

EXPLORER S1

NSSOC 1D-

LASTYT REPORTED STATE~- LAUNCHED AND OPENATING NORMALLY

AT THE STANDARD DATA ACQUISITIDON RATE SINCZ 12/16/73.
SPACECRAFT wEIGHT- 658+ KG
UNITED STATES

LAUNCH DATE~ 12736773
LAUNCH SITE- VANDENSERG AFH,
LAUNCH VEHICLE- DELTA

SPONSORING COUNTRY/AGENCY

UNITED STATES MASA-QSS
INITIAL ORBIT PARAMETERS
OR31T TYPE- GEJOIENTRIC EPOCH DATE~ 12717773
ORBIT PERIDD- 132,55 MIN INCL INATION- 68.1 DEG
PERTAPSIS— 1584 KM ALT APDAPST 5~ 4303, KM ALT
RECENT 0ORAIT PARAMETERS
URBIT TYPE- GEOCENTRIC EPQOCH DATE- 07710774
OGBIT PERIOD- 117.92 MIN INCLINATION- 68.115 DEG

PERIAPSIS= 135,30 KM ALY APQARPSIS- 3039.44 KM ALY



SPACECRAFT PLESONNCL {(PM=PROJECT MANAGER., PSzPRJIJECT SCIENTIST,.
¥5=PROG2AM MANAGER. SC=PROGRAM SCIENTIST)
seeeesNASA-GSFC
GREENBELT, MD
SFENCER evevesaasaeeNASA-GSFC
GREENBELT, ™MD
MG =~ Falte GAETAMO sseesessseseaNASA HEADQUARTERS
wWASHINGTONs DC
SC - [Eeo  SCHMERLING sesocrssssNASA HEADQUARTERS
WASHINGTON. DC

HM o~ Dems GUIMES .

#5 = N.w.

SPACEC~AFT ORIEF NESCRIPTION

onz JAJECTIVE  DF AE-C aAS o INVESTIGATE THE
PHITICHEMICAL  PRDCESSES ACCOMPANYING THE ABSURPTION DF SOLAR
UV RADIATION IN  THE EARTH*S ATMOSPHERF RAY MAKING CLODSELY
COORDINATED MEASUREMENTS oF REACTENG COUNSTITUENTS. THE
MEASURIMzNTS  wWwERE NRIENTED PRIMARILY TO THE LARGELY UNEXPLORED
LOW=ALTITUDE REGION AETHFEN 120 AND 300 KMo HOWEVER,
PROPIRTIZIS ABIVE 300 KM WEQE aLSD EXTENSIVELY INVESTIGATED.
THE TXPEIIMENT PayL.fAD INCLUDED INSTRUMENTATION FOR THE
MEAS JHEMENT o SOLAP €UV RADIATION, NEUTRAL PARTICLE
COUPOSITION AND TEMPERATURE , ATMOSPHERIC DENSITY, 10N
COMPISITION AND TEMPEQATURE o ELECTRON CONCENTRATION AND
TEMPERATURE, AINGLOS CWISSIONS, PARTICLE FLUXES.s AND THE
PHOTISLECTIUN  EMERGY SPECTRUM. THE SATELLITE #AS A SHORT (1
M)  CYLINDSICAL pPolisv wITH &4 OIAMETER OF APPROXIMATELY 1.4 M.
I THE  SSIMN~S5TARILIZFD MODE, THE SPACECRAFT*S SPIN AXIS WAS
PERPENDICU_A®  TO THE 0ORDIT  PLANE. POWER WAS SUPPLIED BY A
SOLAR  CELL ARRAY. THE SPACECTZAFT USED A PCM TELEMETRY SYSTEM
THAT OPERA 5 A RCAL-TIMF 0R  TAPE RECORDER #40DE. AN
DN~BJIARD PRIPULSTUNY  SYSTEM  WAS USED FOR MAKING  ALTITUDE
CHANGES. THE SATELLITE HAD A 1-YR LIFETIME. MORE DETAILS CAN
HE FOUND ON PP, . 263-269 OF *RADIO SCIENCE.* VOL. 8, NO. &,
APRIL 1973,

—e=me== AE-Cys BURTH —memcecmmme——- _——————— ————-ee——————— e ro——
EXPERIMENT NAME~ ULTRAVIOLET NITRIC-OXIDE EXPERIMENT
NSSOC 10- 75-12034-13

LAST REPIORTEDN STATE- LAUNCHED AND OPERATING NORMALLY
AT THE STANDARD DATA A4COUISITINN RATE SINCE 12/16/73.

0SS DIVISIIN- PHYSICS AND ASTRONOMY PROGRAMS
DISCIPLINE(S) ~ P ANETARY ATMOSPHERES

EXPERIMINT PERSONNEL (PI=PRINCIPAL INVESTIGATOR, TL=TEAM LEADER
OI=NTHEP INVESTIGATOR, TM=TEAM MEMBER)
PL = CeA. HARTH eeessvesssessssU OF COLORADO
HOULDER, €O
EXPERIMENT ORIEF DESCRIPTION
This UL TPAVIOLET NITRIC-DXIDE EXPERIMENT tUVND)
CONSISTED UF A TWO-CHANNEL FIXED-GRATING EBERT SPECTROMETER
WHICH MZASURED  THE ATRGLIW IN THE (1, 0) GAMMA BAND N A L2-A
REGION CENTERED AT 215C A, THE ODSERVED INTENSITY WAS PRODUCED
4Y RISONANCE  FLUORESCENCE BY SUNLIGHT OF THE NITRIC-OXIDE
MOLECTULES IN  THE  INSTRUMENT'S FIELD OF VIEW. THE INTENSITY
PROFILES J8TAINED YIELDED ALTITUDE PROFILES OF NITRIC-OXIDE
DENSITY AS A FUNCTIDON OF TIME AND LOCATION. PROFILES WERE
MEASURED ALONG THE TRACK OF THE SATELLITE AT ALL TIMES WHEN IT
wWAS  ON  THE SUNLIT SIDE 0OF THE FARTH. THE REMDTE SENSING
CHAKRATTER  O0F  THE UVHO EXPCRIMENT PERMITTED MEASUREMENTS OF
NITRIC-JXIDE TG ®HE MADE AT ALTITUDES BOTH ABOVE AND HELOW
SATELLITE PERIGES 45 THE SPACCCRAFT SPINSs THE SPECTROMETER,
AHICH “OCKEDH OQUTWARD  THRAUGH THE RIM OF THE SATELLITE,
REPEATEDLY HAD [TS FISLD CF VIEw CARRIED DUWN THROUGH THE
ATMOSPHERE ONTOD THE £A2TH®*S (IMB, AND ALTITUDE PROFILES OF THF
EMITYED AIRGLIw  INTENSITY WERF ORTAINED. AELOW SOME ALTITUDE
THE MEASU~ED SIGNAL AT 2150 A WAS CONTAMINATED BY RAYLEIGH
SCATTENED SUNLIGHT,., TO COPPECT FOR THIS CONTAMINATION, A
SECOND CHANNEL  MEASURED  UNLY SCATTERED LIGHT INTENSITY IN A
12-a *EGION  CHFNTERED AT 2190 A, THE TwO CHANNELS WERE
OPYICALLY ANPM  ELECTEICALLY INDEPENDENT. NITRIC-OXIDS AIKGLOW
INTENSITY WAS DFETCRMINFD  3Y  TakING THF DIFFERENCE BETWEEN
THESZ T WU MEASUREMINTS o FROM THE CORRPLCTED SIGNAL »
NITRIC-Ux IDE DENSITY PROFILES wERE ORTAINED BETWEEN
APPRDXIMATELY 80 KM AND 250 XM. THE SLNSOR®S SPHEPICAL FUSED
QUARTZ TE_ESCAPE MIPRIR HAD A 125-MM FOCAL LENGTH., AND FOCUSED
INCIDENT  LIGHT (N THZ TNTRANCE SLIT OF YHE SPECTROMETEK. FROM
THIS SLIT  THI L IGHT STRUCK ONE HALF OF THE CAERT MIRROR AND
WAS | COLLIHATID UNTO THE GRATING, THZ 3600-LINES-PER-MM GRATING
REFURINED  IT  CNLLIMATED TN THE OTHER HALF OF THF ERFRT MIRROR.
AND  THE _IGHT wAS FOCUSED ON TwO EXIT SLITS. THE SPECTRPOMETER
FIELD OF VITw was 2 DEG 15 MIN BY 4 DEG 39 MIN. IN NORMAL
OPERATISN  EACH  CHANNEL wAS INTEGRATED FOR 20.8 MSEC AND WAS
READ OUT ALTYEPNATELY AT  10.4-MSFC INTERVALS. THE INSTRUMENT
HAD L INZAR PESPONSE CHARACTERISTICS. AND THE OBSERVATION OF A
1-KR  SMISSION RATE PKIDUCED, ON THE AVERAGE. 100 COUNTS PER
INTEGRATION  SERIND  IN THT 2150-A CHANNEL AND 60 COUNTS IN THE
2190-4 crHaNvzL, THE INSTQUMENT wAS PROTECTED AGAINST
CONTAMINAT FROM INTERNAL SCATTERING OF OFF-AXIS UNDISPERSED
LIGHT. MD FXDERIMENT DETAILS CaN BE FOUND [N, *THE uv
NITRIC-OXIDE EXPERIMENT FOR THE  ATMOSPHESE EXPLOPER®, Co A,
HATH, ET AL, 2aDI0 SCIENCTZ, VOL. NO. 4, PP, 379 (1973).

EXPERIMENT NAME~ CLECTRON TEMPERATURE AND CONCENTRATION
NSSDC I0- 73-101A-01

LAST REPURTED STATE~ L AUVCHED aAND OPSRATING NORMALLY
AT THE STaNQaPD DATA ACQOUISITION RATE SINCE 12/16/73.

0SS DIVISION- PHYSICS AND ASTRINDONY PROGRAMS
OISCIPLINE(S)- IONDSPHERIS PLANETARY ATMOSPHERES

EXPERIMENT PERSONNIL (PI=PRINCIPAL INVESTIGATOR, TL=TEAM LEADER
OI=0THER ENVEST(GATOR, TU=TEAM MENAESH)
Pl = LaeHe. BRACE sacscveoscoesses NASA-GSFC
GREENBELY. MD
QI = ReFo, THELS eececvnvraessesNASA-GSFC
GREENBELT, MD

EXPERIMENT BRIEF DZISCRIPTION

THE CYLINDRICAL ELECTROSTATIC PROBE 4AS A RETARDING
POTENTI AL {LANGMUIR TYPE) PROBE THAT MEASURZD THE CURRENT
FLOWING YO THE CILLECTOR FOR A KNOWN SAWTOOTH VOLTAGE PATTERN
APPLIED. FQom THIS RETARDING POTENT JAL (CURRENT VS VOLTAGE)
CURVE, ELECTRON DENSITY AND ELECTRON TEMPERATURE WAS DERIVED.
THIS PROBE C(ONSISTED OF A COLLECTOR ELECTQODE SXTENDING FROM
THE CENTRAL AXIS OF A CYL INDRICAL GUARD RING. THE GUARD RING
EXTENDED 23 CM FRIM THE SPACECRAFT. AND THE ELECTRODE EXTENDED
ANQTHER 10 CM FURTHER OUTWARD FROM THE END OF THE GUARD RING.
TwO TDENT ICAL PROBES WERE MOUNTED PARALLEL TO THE SPACECRAFT
SPIN AXIS (SPIN AXIS WAS PERPENDICULAR TO THE DRBIT PLANE).
AND THE OTHER PROBE 4A5 MOUNTED PERPENDICULAR TO THE SPIN
AX[S. IN  ADDITION TO ONBQARD ANALYSES OF THE RETARDING
POTENTIAL CURVES, WHICH PROVIDE TEMPERATURES AND DENSITIES.
THESE CURVES WERE TELEMETERED.

------- AE=Cs BRINTON == == oo e oo
EXPERIMENT NAME- BINNETT [ON-MASS SPECTROMETER
NSSDC ID- 73-101A-11

LAST REPORTED STATE- LAUNCHED AND OPERATING NORMALLY
AT THE STANDARD DATA ACQUISITION RATE SINCE 12/16/73.

0SS DIVISION- PHYSICS AND ASTRONOMY PROGRAMS
DISCIPLINE(S)~ IONOSPHERES PLANETARY ATMOSPHERES

EXPERIMENT PERSONNEL (PI=PRINCIPAL INVESTIGATOR, TL=TEAM LEADER
DI=0THER INVESTIGATOR. TM=TEAM MEMHER)

Pl - H.C. BRINTON csssenesNASA-GSFC
GREENSELT, MD
0Ol - LeR. SCOTT seescescecsnseeseNASA-GSFC
GREENBELTY, MD
ar - Mol o PHARMD ecesssesecereasNASA-GSFC

GREENBEL T, ™MD
01 - He.A. TAYLORs JRe ecocveceareNASA-GSFC
GREENAELY, MD

EXPERIMENT BRIEF DESCRIPTION

THIS EXJERIMINT WAS FLOWN TO MEASURE., THROUGHOUT THE AE
ORBIT . THE INDIVIDUAL CONCENTRATIONS OF ALL THERMAL ION
SPECIES IN THZ MASS RANGE | YO 72 ATOWIC ™MASS UNITS (AMU), AND
IN  THE AMBIENT DENSITY PANGE FROM S5 IONS PER €CC TO 5 MILLION
10ONS PER CC, ANY COMBINATION OF THE FOLLOWING THRIZIE MASS
RANGES o WHICH WERE EXPRESSED IN AMU. WERE SELECTED 8Y GROUND
COMMAND -~ RANGE A - 8 TO 1y RANGE B - 18 T3 2, RANGE C - 72
T0 Be EACH RANGE WAS NORMALLY SCANNED IN 1.6 SEC
{APPROXIVATELY 12 <™ ALONG JRBIT)s BUT THEZ SCAN TIME PER RANGE
WAS INCREASED T0 Sel SECONDS BY COMMAND. NORMAL 0OPERAYION
CONSISTED IN  SEQUENCE ABCASBC tr2 vo 1 AMU IN 4.8 SEC).
LABORATORY AND INFLIGHT DETERMINATION as SPECTROMETER
EFFICIENCY AND MASS DISCRIMINATION PERMITTED JIRECT CONVERSION
aF MEASURED [ON CURRENTS TO AMBISENT CONCENTRATIONS., THE
EXPERIMENT®*S FQOUR PRIMARY MECHANICAL COMPONENTS WERE —-- GUARD
RING AND [ON-ANALYZER TUBE» COLLECTOR AND PREAMPLIFIER
ASSEMBLY, VENT« AND MAIN ELECTRONICS HOUSING. THE GUARD RING
wAS NORMALLY AT GIIUND POTENTIAL., AUT 1T COULD BE PLACED AT -6
v DY COMMAND [F DESIRABLE, E+Ges [F THE SPACECRAFY ACQUIRED A
POSITIVE CHARGE « A THREE-STAGE BENNETT TUBE WITH 7 YO 5 CYCLE
DRIFT SPACES WAS FLOWN AND WAS MODIFIED T2 PERMIT 10N
CONCENTRATION MEASUREMEINYS TO B8E OBTAINED DOWN TO 120-KM
ALTITUDE. SPECIFICALLY, A VENT WAS PROVIDED AT THE REAR OF THE
SPECTROMETER, AND  THE USUAL FLAT-DISK [ON-TURRENT COLLECTOR
WAS REPLACED wITH A STACK OF WIRE-MESH GRIDS. THE FREQUZNCY OF
THE 30 V PEAK-TO-PEAK R.F. VOLYAGE VARIED WITH THE MASS RANGE
MEASURED =-- RANGE A - 10 MHZ, RANGE § - S5 M4Z, AND RANGE C -
2.5 MHZ, INTQ THE VACUUM TIGHT A_UMINA-CERAMIC CYLINDRICAL
ANALYZER YUSE A SERIES OF 16 PARALLEL TUNGSTEN-MISH GRIDS WERE
ARAZED. THE BALANCE BETWEEN TON-CURRENT SENSITIVITY AND
MASS-RESOLUTION (81 A BENNETT SPECYROQMETER COULD BE ALYERED SY
CHANGING APPROPRIATE VOLTAGES. THESE VOLTAGE CHANGES COULD BE
CONTROLLED INDEPENDENTLY BY GROUND COMMAND FD3 SACH ONE 0OF THI
THREE MASS RANGES. PRIMARY ANALOG INSTRUMENT OUTPUY WAS A
COMPRESSED ION  CJRRENT SPECTRUM  WHICH ODISPLAYED THE FuULL
DYNAMIC RANGE oF THE AMPLIFIER SYSTEM ON A SINGLE TVELEMETRY
CHANNEL « ON-B3ARD DATA PROCESSING PROVIDED A READ=JUT OF
PRIMARY EXPERIMENT DATA IN THE FORM OF TWO DIGITAL WOROS FOR
EACH PEAK N THE ION SPECTRUM. ONE SIGHT-BIT wORD INDICATED
PEAK AMPL ITUDE "TCURRENT) AND THZ OTHER EIGHT-BIT W ORD
SWEEP P20SITION, 1eSes SPECIES IDENTIFICATION. THE
WwORDS WERE QEAD JUT IN PAIRS AT THE MAIN FRAME TELEMETRY RAYE
oF 16 SAMPLES Pz SECOND. INSTRUMENT CONFIGURATION SELECTED
FOR A PARTICULAR PASS DEPENDED PRIMARILY ON THE DATA
REQUIREMENTS OF THE SCIENCE P20BLEM UNDER INVESTIGATION AND ON
THE SPACECRAFY SPIN MODE. MORE COMPLETE EXPERIMENT DETAILS CAN
BE FOUND IN THE PAPER *THZ BENNETT ION-MASS SPECTROME TER ON
ATMOSPHERE EXPLORER =C AND -£ He Co BRINTON ET AL. RADIO
SCIENCE, VOL. 8+ NJ. 4, PP, 323-332 (1973).

—m==-== AE-C, CHAMPION =-==---— ———

EXPERIMENT NAME- ATMOSPHERIC DRAG

NSSDC I1D- 73-101A-02



LAST REPOR STATE- LAUNTHED AND ODPIRATING NORMALLY

STANDARD DATA ACQUISITION RATE SINCE 12/17/73.

0S5 DIVISIgn
DISCIPLINI(S)~

DHYSICS AND ASTWUNAMY PROGRAMS
IONOSPHERE S PLANETARY ATMOJSPHERES

EXPERIMENTY PERSCGNNEL (PI=PRINCIPAL INVESTIGATOR,.
JI=UTHER INVFSTIGATOR,

TL=TEAM LEADER
TM=TEAM MEMBER)

PI = K54 w . CHAMPI{N ceesasesseesUSaF CAMBRIDGE RES L AB
NEDFORD, Ma
Ol ~ FaeAy MARCODS cueseacsensecesUSAF CAMBRYINGE RES L AB

BLDFORD, ™A

EXPERIMENT BRRAIEF DESCRIPTION

THE ATMDSPHERIC DENSITY ACCELEROMETER EXPERIMENT
OBTAINED DATA ON THE NEUTRAL DENSITY OF THE ATMOSPHERE IN THE
ALTITYUIE ANGE 129 TR 400 XM BY YHE MEASUREMENT DF SATELLITE
DECELIRATION [$0)3 ™ ACRODYNAMIC DRAG. THE EXPERIMENT
CONSISTED OF THNEE SINGL E axts ACCELFROMETERS. TwO QOF THE
UNITS w: LICATED IN THC SPACECRAFT X-Y PLANE AXIS, AND THE
THIROD wAS ALTGNED wITH THE 7 AX1S. FACH INSTRUMENT MEASURED
THE ELECTROSTATIC . FNRCE REQUIRED T0 RESTRAIN A HOLLOw
CYLINDRICAL MASS UNDER  SXTERINAL ACCELERATION,. THE DYNAMIC
RANGE UfF EACH UNIT WaS 15E-10 TO 1E€-12 GRAM

DOEF INL —mm—smmmmmmmmemmeo e ————— e -
IXPEILMENT NAME- PHOTOCLECTRON SPECTROMETER
NSSDC 10~ 73-1014-03

LAST KEPIRTED STATE- LAUNCHED AND OPZRATING NNRMALLY
AT THE STANDARD DATA ACQUISITINN RATE SINCE 12/16/73.

05S JIVISI)IN- PHYSICS AND ASTRONOMY PROGRAMS
OISCIPLINE(S)~ IONISPHEFFS PLANETARY ATMOSPHERES

EX2EIIMINT PERSUNNEL (PI=PP INCIPAL INVESTIGAYOR. TL=TEAM LEADER
N1=OTHER INVESTIGATOR. TM=TEAM MEMBER)

PL - JeP, NGERPING ssassese eeeeJOHNS HOPKINS U
BALTIMORE, MD

o1 - C.0, BOSTROM seessnseansees APPLIED PHYSICS LAB
SILVER SPRING, MD

a1 = J.C. APMSTIIONG caeose +APPLIED PHYSICS LAB

SILVER SPRING, MD

EXPERIMENT BRIFF DESCFIPTION
THIS IXPER TMENT MEASURED THE INT
DISTRIBUTION RIS THE PHOTOELECTRON FLUX

SITY AND ENERGY
IN THE THEPMOSPHERE IN

TH RANGE 2 TO 530 SV. THE INSTOUMENTATION CUNSISTEO OF Twd
OPPUSITELY NIRECTYED HIMISPHERICAL-ELECTRPOSTATIC DEFLECTIRS
CouPLID TO SEPARATE FLECTRIN  MULTIPLIER DOETECTORS. THE
PHOTOILLCTRON  ENFRGY SPECTRPUM  wAS SCANNED 8Y 1-SEC SWEFRS OF

THE  vunTace
OF EACH DEF

BETWEFN THT. TWU HEMISPHERICAL DEFLECTION ELTMENTS
TCTOR

~=w=—== AF=Cys¢ HANSMN =-c-mc-cmcmeeecmeeeann —————— e ittt -
EXPEIIMENT NAME~- 10N TEMPEIRATURE
NSSUC ID- 73-101A-04

LAST REPIRTED STATE- LAUNCHED AND OPERATENG NNEMALLY
AT THE STANDARD 9DATA ACOUISITION RATE SINCE 12/16/73.

05S DIVISTIN=- 2HYSICS AND ASTRONOMY PROGRAMS
DISCIPLINE{S)~ 10MOSPHELES PLANETAPY ATMOSPHERES
EXPERIMENT PERSONMEL (PI=PRIMCIPAL

INVESTIGATOR, TL=TEAM LEADER

D1=av INVESTIGATOR, TM=TEAM MEMARE®Q)
Pl - 4.8, HANSTHI seseeccavaonnaeell NF TEXAS, DALLAS
JALLAS, TX
DI = DeR.  ZUCLARD sesvevreasaessl OF TEXAS, DALLAS
. DALLAS, TX
01 - s, SANTINT esssesssneseslU OF TEXAS. DALLAS
DALLAS, Tx
EXPERIMENT ARIEF DESCRIPTION
THI  PLANAR 1N THAP, & PETARDING POTENTIAL TYPE OF
INSTRUMENT, MEASURFED  CUPRENT  FLOWING TO A COLLECTO? FOR A
KNOWHN  LINCAR VW TAGE SWETP TOQ HZ APPLIED TO THE COLLECTOR. THE
on TEMBERATYSE . 1 DENSITY.s COMPOSITION, SUPRATHERMAL
ELECTRON  SLUXES,s AND  SUPRATHERMAL ELECTRON TEMPERATURES WERE
DETEIMINED Fenwv THIS DHETARDING POTENTIAL CURVE AND KNOWLEDGE
DF  THT VILTAGE ON  SUPPRESSIOR  GRIDS BETWEEN THE [INSTRUMENT

APERTURE AND THT
M3DE wHI_Z THT

COLLECTOR, THE EXPER IMENT UPFERATED IN ONE
SPACECRAFT  WAS SPINNING AND IN A SECOND MODE

#HEN  THE SPACECRAFT wAS NOT SOINNING., A COMPLETE VOLTAGE SwEEP
(BOTH  O0wN AND UP == 423 TO 0 T9 +23 V) COULD HE ACCOMPLISHED
IN 3 TN THE MONSPINNING MODE, AN ADDITIONAL 3-SZC *DUCT®

MUDE IPERATED TO PROVIDE
IOGN  CONCENTOATICN CHANGES AS SMALL AS 0.001
ALONG TRACK T2aVvEL COULD 95 MADS.

MEASUMEMENTS SROM WHICH FRACT TONAL
10MS/cC PER

130 M

EXPERIMENT NAME- AIQGLOW PHOTOMETER
NSSDC D= 73-101a-14

LAST FEPURTED STATE- LAUNCHED AND OPERATING NORMALLY
AT THE SyYavDARD PATA ACQUISITINN HATE SINCE 12/16/73.

ISS OIVISIIN~ HYSICS AND ASTOONOMY OROGPRAMS
DISCIFLINE(S)Y~ PLANFTARY ATMOSPHERIS

EXPERIMENT PERSINNEL (PI=PRINCIPAL INVESTIGATOR, TL=VEAM LEADER
. QOI=DTHER INVESTIGATOR, TM=TEAM MEMBCR)

Pl = PeDe HAYS venceceans «U OF MICHIGAN
ANN ARBOR, MI
Ol - G.G. SHEPHERD weeee « YORK U

TORONTO, ONTARIO. CANADA.

EXPERIMENT BRIEF DESCRIPTION

THIS EXPCRIMENT CONTAINED A FILTEQ AHITDWETER DTS IGNED

TO MONITOR VARIQUS AIRGLOW AND AURDRAL FEATURES WHICH LIE IN
THE SPECYRAL RANGE BETWEEN 3200 A AND 7500 A. THE PRIMARY
INFORMATIDN OBTAINED FROM THIS EXPERIMENT WAS THE RATES OF

EXCITATION OF THT ATOMIC AND MOLECULAR CONSTITUENTS OF THES
THERMNSPHERE FOR THE Ag-C MISSINN, THE FOLLOWING SIX SPECIFIC
LINES AND BANDS 4ERE CHOSEN FOR STUDY SINCE THEY PLAY AN
[IMPORTANY 20LE IN  THE PHOTOCHEMICAL ENERGY BALANCE QOF THE
ATMOSPHERE <~ 3371 A, 4278 A. 5200 A, 5577 A, 6300 A. AND 7319
YO 7330 As TWO O2TICAL SYSTEMS VIEWED AT QIGHT ANGLES TO EACH
OTHER. EACH ONE EMPLOYED A COMBINATION OF A SINMPLE QBJECTIVE
LENS AND FIELD STOP TO DOEFINE THE FIELD OF VIEW. AND EACH
CONTAINED A MULTISTAGE LIGHT BAFFLE . THE WwIDE-ANGL! HIGH
SENSITIVITY SYSTEM (DESIGNATED CHANNEL 2) HAD A FIELD DF VIEW
aF 3 DOEG MALF-ANGLE, AND WAS USED TO MEASURE THE NIGHTGLOW,.
DAYGL OW ABOVE THE SATELLITE, AND OTHER WEAK EMISSION FEATURES.
THE LESS SENSITIVE SYSTEM (DESIGNATED CTHANNEL 1) HAD A FIELD
OF VIEW OF APPROXTMATELY 3/4 DEG HALF-ANGLE, AND WwAS USED FOR

DAYGLOW AND NIGHT3LOW HORIZON MCASURSEMENTS AS WELL AS DISCRETE
AURORAL FEATURES WHICH SHOWED STRONG SPATIAL GRADIENTS. BOTH
OPTICAL CHANNELS HAD A DIAMETER OF 2.2 CM. THEY SHARED A
FILTER WHEEL THAT CONTAINED 6 INTERFERENCE FILTERS AT THE
WAVELENGTHS IDENTIFIED ABOVE., AND TwO OTHER PISITIONS, ONE WAS
A DARK POSITION FOR NOISE MEASUREMENTS, AND THE OTHER WAS A
CALIBRATE POSITION. THE DYNAMIC RANGE QF THE [NSTRUMENT wWAS 10

TO THE 6 PDWER RAYLEIGHS. IN ORDER THAT THE SENSORS BE ABLE TO
RESPOND IN A FRACTION OF A SECOND YO LARGE CHANGSS IN SURFACE
BRIGHTNESS WITHOUT ANY NOTICEABLE ENHANCEMENT IN  THE
BACK GROUND COUNT RATE. EACH ONE CONTAINED A 1/100 ATTENUATOR
AND AN ELECTRONIC CIRCULIT TO BACK-BIAS THE CATHODE. WITH THESS
PROTECTIVE FEATURIS IT wWAS POSSIBLE TO MEASUIT A DARK FEATURE
wiTH NO APPARENT ENHANCEMENT IN BACKGROUND WITHIN 120 MSEC
AFTER A OIRECT VIEW DF THE SUN. PHOTONS REACHING THE CATHODE
WERE RECORDED USING A PULSE-COUNTING SYSTZIM, THE ([NTEGRATION
TIME WAS 33  MSEC FOR CHANNEL | AND 132 MSEC FOJR CHANNEL 2.
PRIMARY COMMAND AND TELEMETRY FORMATTING SYSTEMS WERE SHARED
AY THE TWO CHANNZILS. THE EXPERIMENT COULD BI COMMANDED INTO
ANY ONE OF SEVERAL OPERATING MODES DEPENDING ON THE SCIENCE
REQUIRIMENTS AND SPACECRAFT ATTITUDE. FOR  MODIE EXPERIMENT
DETAILS, SEE *THE VIST3LE-AIRGLOW EXPERIMENT
EXPLORER, * P B HAYS. ET AlLas RADIO SCIENCE,
PPe 369 (1973).

ON ATMOSPHERE
vole. 8, NO. 4,

-m== AE-Cs HEATH ~-

EXPERIMENT NAME~ S3LAR EUV FILTER PHOTOMETER
NSSDC ID- 73-101A-0S

LAST REPORTED STATE- LAUNCHED AND OPERATING NORIMALLY
AT THE STANDARD DATA ACQUISITION RATE SINCE 12/16/73.

DSS DIVISION= 2HYSICS AND ASTPOND“V PROGRAMS
DISCIPLINE(S)- IOMOSPHERES PLANETARY ATMOSPHERES

INVESTIGATOR,s TL=TEAM LEADER
TU=TEAM MEMBER)

EXPERIMENT PERSONNEL (PI=PRINCIPAL

OI=0THER INVESTIGATOR,

Pl - DsFe HEATH osasa0cas «NASA-GSFC
GREFNBELT, MD
or - Ja. DSANTOWSKD o ee «NASA-GSFC

GREENBELT, MD
EXPERIMENT SRIEF DESCRIPTION
THZ ATMISPHEIE SXPLORER C
EXPERIMENT HAD TWO PRIMARY ORJECTIVES == (1) TO MONITOR SOLAR
EUY  FLUX IN SIX WAVELENGTH INTEFRVALS FROM 40 TD 1100 A AND (21
TO MEASURE THE BRDOADBAND ATMOSPHEREC ABSORPTION AS A FUNCTICON
oF A_TITUDE T0 DETERMINE EFFECTIVE IONIZATEION RAT=S FOR
MOLECULARP NITROGEN AND ATOMIC OXYGENa SECONDARY OBJECTIVES
WERE TO PROVIDE COVERAGE DF TEMPORAL SOLAR EUV VAQlAYlU'NS FOR
THE SELECTED GRATING SPECTROMETER EXPERIMENT AND TO PROVIDE a
CHECK OF THE LONG-TERM STABILITY DF THE FUV SDPECTROMETER. THE
INSTRUMENT WAS COMPOSED OF FOUR BENDIX SPIRAL ELECTRON
MULTIPLIERS, THREE PHOTODIODES, AND A STEPPED ZI[GHT-PBSITION
FILTER WHEEL THAT CONTAINED SIX UNBACKED MCZTALLIC FILTERS THAT
WERE TRANSPARENT IN THE VICINITY OF THE PLASMA FREQUENCY. THE
FILTER PHOTOMETER HAD A TRANSPARENT POSITION. A CALIBRATION
POSITION. AND AN  OPAQUE POSITION, SINCE EaCH OF THE FILTERS
WAS WED TO EACH J)F THE DETECTCRS. THIS CONFIGURATIDN PROVIDED
AN INFLIGHT RELATIVE CALIBRATION OF ALL THZ DETECTORS. THE
EXPERIMENT WAS RISIOLY MOUNTED ON THE 42 AXIS. THE TILT ANGLE
wAS OPTIMIZED, DIPENDING ON THE SELECTED SPACECRAFT ORBITAL
PARAMETERS,
AND  THE EARTH=-OR[ ENTED SPACECQAFT OPERATING MODES.
TEMPORAL CNVERAGE OF THE SUN WAS PROVIDED ay THE
INSTRUMENT FIELD OF VIEW (PLUS OR MINUS 30 DEG).

SOLAR EUV SILTEFR PHOTOMETYER

FOR MAX[MUM SUN VIEWING TIME F0Op 30TH THE SPINNING
ADEQUATE
LARGE

—= AE~Ces HINTIREGGER —==

EXPERIMENT NAME- SOLAR EUV SPECTROPHOTOMETER
NSSNC 1D- 73-101A-06

LAST REPDRTYED STATE- LAUNCHED AND OPERATING NORMALLY
AT THE STANDARD DATA ACOQUISITION RATS SINCE 12/16/73.

0SS DIVISION- PHYSICS AND ASTRONOMY PROGRAMS
DISCIPL INE(S)- [ONISPHERZIS PLANETARY ATMOSPHERES




EXPEIIMENT PERSONNEL {PI=PRINCIPAL INVESTIGATOR, TL=TEAM LEADER
OI=OTHER INVESTIGATOR. TM=TEAM MEMBER)

PI - HM.E. HINTEREGGE® . «e.USA® CAMBRIDGE RES LAB
BEDFORD, " MA

«++sUSAF CAMBRIDGE RES LAB
BEDFORD. MA

«ee-USAF CAMBRIDGE RES LAB
SEDFORD. MA

Of - CoWe CHAGNON secanecsaesasUSAF CAMBRIDGE RES LAS
. BEDFORD, MA

OI ~ JeEe MANSON cecceressccsssUSAF CAMBRIDGE RES LAB
SEDTORAD, MA

01 = D.E. BEDD

or - LeAs HALL

EXPERIMENT BRIEF DESCRIPTION

SIix GRAZING- INCIDENCE GRATING MONDCHROMATORS, wHICH
COMPRISED THE EUV SPECTROPHOTOMETYER. PROVIDED MEASUREMENTS OF
THE SOLAR EUV  FLUX IN THEZ 170~ To 1700~A RANGE. THIS
INSTRUMENT HAD MODERATE SPECTRAL RESOLUTION (2 A AT 300 A} AND
WAS CAPABLE OF SCANNING THE ENTIRE RANGE OR SELECTING SIX
NARROW BANDS FOR CONTINUDUS HIGH TIME RESOLUTION MONITORING.
THE INSTRUMENT » WHICH wAS POINTED TOWARDS THE SUN WITH AN
ACCURACY OF 2 ARC-MIN, PROVIDED DATA REFLECTING THE SOLAR
INPUT AND DATA INDICATING ATMOSPHERIC ATTENUATION,

———---- AE-C, HOFFMAN

EXPERIMENT NAME- MAGNET IC 10ON-MASS SPECTROMETER
NSSDC ID- 73-101A-10

LAST REPORTED STATE- LAUNCHED AND OPERATING NORMALLY

AT THE STANDARD DATA ACQUISITION RATE SINCE 12/16/73.
0SS DIVISION- PHYSICS AND ASTRONNMY PROGRAMS
DISCIPLINE(S)- IONOSPHERES PLANETARY ATMOSPHERES

PRINCIPAL INVESTIGATOR. TL=TEAM LEADER
I=SOTHER INVESTIGATOR. TM=TEAM MEMBER)

(23 S JeHa HOFFMAN secvecacsnsesl OF TEXAS. DALLAS

DALLAS, TX

EXPERIMENT PERSONNEL (P

EXPERIMENT BRIEF DESCRIPTION

A MAGNET IC ION MASS SPECTROMETER WAS FLOWN TO MEASURE 1IN
SITU THE CONCENTRATIONS OF THE AMBIENT ION SPECIES IN THE MASS
RANGE FI0oM 1 TO 9C ATOMIC MASS UNITS (AMU). MOUNTED ON THE
SATELLITE EQUATOR NORMAL TO THE SPIN  AXES, THE ENTRANCE
APERTUREZ FACED FORWARD WHEN TYHTC 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
THE MASS RATIOS 1 TO 4 TO 16 AMU,. TONQSPHERIC IONS WERE
ACCE_ERATED INYO THE ANALYZER SYSTEM BY A NEGATIVE VOLTAGE
THAT wiLL VARY FROM  ~10692 T -225 V. THE THREE MASS RANGES
MEASJRED SIMULTANEOUSL Y WEPRE 1 TO 4, & TO 16+ AND 16 TO 6%
AMU . FOL_OWING EACH SLIT WAS AN ELECTRON MULTIPLIER AND A
LOGARITHMIC ELECTROMETER-AMPLIFIER DEYFCTOR. THE DETECTOR
QuUTPUT COULD BE MEASURED DIRECTLY FOR AN ANALOG OQUTPUT, DR IT
CouLD BE FED TO A 'PEAK' CIRCUIT THAT DETERMINED YHE AMPLITUDE
OF EACH PEAK IN THE SPECTRUM. ONLY THE AMPLITUDE OF EACH PEAK
WAS TELEMETERED IN THE PRIMARY PEAKS MODE, AND IN THIS MODE
THE TIME REQUIRED TO SIMULTANEQUSLY SWEEP ALL THREE MASS
RANGES WAS 1 SEC. OTHER MODES OF OPERATION WERE POSSIBLE. IN
THE ANALOG SHORT MODE, THE THQEE MASS RANGES WERE SWERPT IN 3
SEC, ALTERNATING WITH 1-SEC *OEAKSY MODE SCANS. AN B-SEC
SWEEP TIME WAS REQUIRED IN  THE ANALOG LONG MODE.s AGAIN
ALTERNATING WITH 1-SEC PEAKS MODE SCAN. AN OPTION EXISTED N
THE LOCKED MODE T  CONTINUOUSLY MEASURE ANY SET OF MASS
NUMBERS iN THE RATIO 1 TO0 4 T2 16 TO GIVE HIGH SPATIAL
RESOLUTION. MORE EXPERIMENT DETAILS CAN BE FOUND IN °*THE
MAGNET IC ION-MASS SPECTROMSTER ON ATMOSPHERE EXPLORER,* Jo He
HOFFMAN . ET " ALes *RANDIO SCIENCE*s VOLs 8« HDe 4, PP. 315-322,
{APRIL 1973).

—————- AE-C, HOFFMAN

EXPERIMENT NAME- LOW~-ENERGY ELECTRONS
NS5DC 1D~ 73-101A-12

LAST REPORTED STATE- LAUN@HED AND OPERATING NORMALLY
AT THE STANDARD DJATA ACQUISITION RATE SINCE 12/16/73.

0SS DIVISION- PHYSICS AND ASTRUNQMY PROGRAMS
DISCIPLINE(S)- PARTICLES AND FIELCS .

EXPERIMENT PERSONNEL (PI=PRINCIPAL INVESTIGATAOR, TL=TEAM LEADER
2 THER INVESTIGATOR, TM=TEAM MEMBER)

Pl - Ra.As HOFFMAN .. sseassNASA-GSFC .
GREENBELT, MD

eee e NOBA—ERL
BOULDER, €O

ssee s e NASA-MSFC
HUNTSVILLE . AL

0l = DaSe EVANS o ae

or - Jel o DURCH eoae

EXPERIMENT BRIEF DESCRIPTION

THE OBJECTIVES OF THIS EXPERIMENT WwERE TO STUDY (1) THE
ENERGY INPUT T0 THE THERMOSPHERE. (2) THE CHARACTERISTICS OF
FIELD-ALIGNED CURRENTS IN THE TRANS-AURORAL ZONE. AND (3} THE
MAGNETOSPHIRIC SUBSTORM PRECIPITATION. THE ENSTRUMENT, WHICH
MEASURED ELECTRONS IN  THE ENERGY RANGE 0.2 TO 25 KEV.
CONSISTED 0OF DETECTORS, SACH CONSISTING OF AN ELECTROSTATIC
ANALYZZIR AND A CHANNEL ELECTRON MULTIPLIER. THERE WERE TWO
MODES OF OPERATION. THE MONITUR MJIDE AND THE DATA MODE. IN THE
MONETOR MODE . THERFE WERE  GCAD ENERGY RESOLUTION, MODERATE
TEMPORAL RESOLUTION, AND PEDUCED PITCH ANGLE MEASUREMENTS. THE
DATA ACQUISITION IN THES MNDE wAS SIMULTANEOUS wiTH THE

PRIMARY AERONOMICAL AND TONOSPHERILC EXPERIMENTS WHEN THE
SATELLITE WAS EfTHER [N THE SPINNING 0 DESPUN MIDES. THE DATA
MODE PROVIDED SUFFICIENT ENERGY. PITCH ANGLEs AND TEMPORAL
QESOLUTION T0 COMPLETELY CHARACTERIZE THE ELSCTROAN RADIATION
ENCOUNTERED IN THE  AURDORAL AND TRANS-AURMORAL REGIONS. DATA
ACQUISITION OCCURIED ON A LOW-DUTY CYCLE DURING TIMES WHEN THE
HEAVY EXPERIMENT POWER LOAD WAS OFF, ESPECIALLY [N THE DESPIN
MODE T1O ALLOW MZASUREMENT OF THE PITCH ANGLZ. DURING SOMZ
APOGEE PERIODS IN THE DESPIN MODE THE DETECTORS LOOKED DOWN
TOWARD THE E£AITH ALONG FIELD LINES.

——=w-~e AE-C, NIER =—==—wcen-

EXPERJIMENT NAME~ 0O2EN SDURCE NEUTRAL MASS SPECTROMETER

.NSSDC ID- 73-101A-07

LAST REPORTED STATE- LAUNCHED AND OPERATING NORMA_LY
AT THE STANDARD DATA ACQUISITION RATE SINCT 12/16/73.

0SS DIVISION=- PHYSICS AND ASTRONOMY PROGRAMS
DISCIPLINE(S)~ IONISPHERES PLANETAQY ATMOSPHERES

EXPERIMENT PERSONNEL (PI=PRINCIPAL INVESTIGATOR, TL=TEAM LEADER
OI=0THER INVESTIGAYOR, TM=TEAM MEM3SR)

L3 S AcOCeNIER stenvovsncsaassesU OF MINNFESOTA
MINNEAPOLIS, “N
0 - Fede HEYDEN seeececrsecee s MANILA 0OBS

THE PHILLIPINZS

MAUERSBERGER sosaseesld DOF MINNESHTA
MINNEARPOLIS, N

01 - WaE. POTTER sesosancseveesU OF MINNCSOTA
MINNEAPOLIS. MN

01 - K.

EXPERIMENT BRIEF DESCRIPTION

THE OBJECTIVE OF THIS EXPERIMENT «wAS TO CONTRIBUTE TO A
STUDY OF THE CHEMICAL, DYNAMIC, AND ENERGETIC PRINCESSES THAT
CONYROL THZ STRUCTURE 0OF THE THERMOSPHERE. BY 2RIVIDING DIRECY
IN SITU MEASUREMENTS OF CONCENTRATIONS OF 80TH THE MAJOR AND
MINOR NEZUTRAL ATVMISPHERIC CONSTITUENTS HAVING MASSES IN THE
RANGE FROM I TO 48 ATOMIC MASS UNITS (AMU}. A DOQUBLE-FOCUS ING
MATTAUCH-HERZOG MAGNETIC DEFLECTION MASS SPECTROMETER WwWITH AN
IMPACT TON  SOURCE WAS USED, TWQ [ON COLLECTORS WFRE INCLUOED
TO MEASJRE [ONS DIFFERING IN MASS AY A FACTOR NF EIGHT. I+Ees
THE TwO MASS RANGES COVERED WwILL BE 1| TO 8 AMU AND 7 YO 48
AMU . AN DPEN LIN SIURCE WAS USED TO MINIMIZEZ THE LOSS OF
REACTIVE SPECIES SUCH AS ATOMIC OXYGEN« NORMALLY, a
100-MICROAMP BEAM OF TS-EV  ELECTRINS WAS USED F0OR PRODUC ING
THE 10ONS. IN VIEW OF THE OVERALL GZOMETRY OF THIS INSTRUMENT,
FOR MOLECUL AR NITROGEN GAS., APPROXIMATELY 10 TO THE -5 AMP OF
RESOLVED MASS -28 IONS APPEARED AT THE CDLLECTOR WHEN THE
PRESSURE IN THE SOURCE WAS EQUAL TO 1 TORR (1.33 MB). ON
COMMAND » THE ELECTRON ACCELERATING VOLTAGE wWAS RFEDUCED TO 25
EVe ELECTRON MUL TIPLTERS IN THE COUNTING YODZ WwERE USED AS
DETECTORS FOR BOTH HIGH- AND LOW-MASS ION COLLECTORS. A 50
PERCENT TRANSMISSION GRID, MOUNTED BETWEEN THE HIGH-MASS
COLLECTOP SLIT AND ITS MULTIPLIER DETECTDR, INTERCEPTED HALF
THE BEAM. THIS GRID WAS CONNECTED TN AN ELECTROMETER
AMPLIFIFR, AND THEREFORE, THE DYNAMIC RANGE nE THE
MEASUREMENTS WAS SXTENDED BY ALLOWING SENSIRLZ READOUTS AT ION
CURRENT MAGNITUDES TOO LARGE FOR THE -CLECTRON MULTIPLIER
OPERATION, PLANNSED OVERLAP TN THE RANGES OF THE Tw0 MEASURING
TECHNIQUES PERMITTED A CHECK OF THE GAIN CHARACTERISTICS OF
THE MULTIPLIER Ta B8E MADE. SEVERAL MEASUREMENT MNDES WERE
POSSIBLE AND WERE SELECTED BY GROUND COMMANDS USUALLY THE
MASS SPECTROMETER WwAS STEPPED FRrRNOM QJONE MASS OJF INTEREST TO
ANOTHER UNDER THE CONTROL OF a 32-STEP  READ-ONLY MEMORY
DEVICS . THERE WERE EIGHT OF THESE 32-STEP PROGRAMS WHICH FELL
INTO THE FOLLOWINS FOUR CATEGORIZS -- (1) NORMAL PROGRAMS THAT
CONCENTRATE ON THE PEAKS oF GREATEST ARUNDANCFS, SUCH AS
MOLECUL AR AND ATOMIC OXYGEN,s MOLECUL AR NITRIGEN. HELIUM, AND
ARGONSs {2) MINOR CONSTITUENT PROGRAMS THAT OMIT MEASUREMENTS
OF THE DOMINANT SPECIES TO PERMIT THE ELECTRON MULTIPLIER TO
OPERATEZ AT LOWER ALTITUDES THAN OTHERWISE POSSIBLE. {3) A LOw
MASS PROGRAM THAT CONCENTRATES ON MASSES FROM 1 TO S AMU. AND
{a) A NITROGEN OXIDE PROGRAM THAT MEASURES THIS MASS =30
CONSTITUENT NEARLY CONTINUOUSLY. IN ADDEITION, AN OPTION WAS
AVAILABLE TO COMMAND THE SPECTROMETER TO SCAN THE MASS RANGE
IN 0.25-AMU STE3S. THE RANGE OF NDPERATION  FOR THE
ELECTROMETER WAS APPROXIMATELY 2.5 3Y 10 TO THE -)14 7O 4.8 8Y
10 Ryl THE -3 AMP AND FOR THE MULTIPLIER THE JUPPZR LIMIT wasS 3
BY 10 TO THE +6 COUNTS/SEC. MORE EXPSRIMENTY DETAILS CAN BE
FDUND IN *THE DPEN SOURCE NEUTRAL-MASS SPECTROMETER ON
ATMOSPHEPFE EXPLORER-C. =D AND —-€4' A, Oe NIER ET AL.s QADIO
SCIENCE, VOL». Bs NOe 8y PP 271 (1973).

------- AE=Cs RICE === = m oo e o o o o
EXPERIMENT NAME~- COLD CATHODE ION GAUGE
NSSDC ID- 73-101A-15

LAST REPORTED STATE- LAUNCHED AND OPERATING NORMALLY
AT THE STANDARD DATA ACQUISITIDN RATE SINCE 12716/73.

0SS DIVISION=- PHYSICS AND ASTRONOMY PROGRAMS
DISCIPLINE({S)- [ONJISPHERES PLANETAQY ATMDSPHERES

EXPERIMENT PERSONNEL (PI=PRINCIPAL INVESTIGATOR, TL=TEAM LEADER
DI=CTHER INVESTIGATOR. TM=TZAM MEM3ER)}
« s AERDSPACE CORP
ZL SEGUNDO, CaA
++ s AEROSPACE CORD
EL SEGUNDOs CA

PL - C.J. RICE .

or - Vel CARTER




EXPEIIMENT BRIEF DESCRIPTION

THE COLD CATHODE 10N GAUGE FLOWN ON AE-C wAS PRIMARILY
AN ENGINZERING ExpEQIMENT TO PROVIDE DATA ON  SPACECRAFY
OPSKATION, HOWSVER, DATA FUDM THIS EXPEP IMENT WwAS CORRELATED
#ITH ACCELERUMETER AND CAPACITAMCE MANOMETER DATA TO EVALUATE
SATE_LITE ORAG PERFORMANCE. THE I0ON GAUGE. ALSDO REFERRED TO AS
PRESSU®SE SENSDR A (PSA)., MEASURED ATMOSPHERIC PRESSURE IN THE
REGION BETaEEN 120 AND 270 KM ADOVE THE FARTH'S SURFACE FOR
VALUIS JF ATMUSPHERIC PRESSURS BETWEEN 1.3 E~-3 TO 1.3 E~7 MB.
THE ES5TIMATED ACCURACY OF THD PSA WAS PLUS OR MINUS 20
PE<CENT ., THE  CYLINDRICALLY SHAPED SENSOR PACKAGE CONSISYED OF
A  wEIDGR-SHAPSD ORIFICE, A CATHNDE NFAR GROUND POTENTIAL, AN
ANODEZ  UPERATING AT 4BIUT 1303 VD, AND A PERMANENT MAGNETIC
FIELD OF ARDUT 1630 GAUSS. THE GAUGT CONTAINED NO PRIMARY
SOURSE OUF IONIZING ELECTRANS. THE DISCHARGE WAS INITIATED AY
FIELD EMISSION AND wAS SELF-SUSTAINING AT A PRESSURE ABOVE 1.3
E-7 WNB. THE 10N CURIENT WAS COLLECTED AT THE CATHODE. THE
SENSOR WwWAS MPUNTED ON  THE SPACICRAFT, WITH THE ORIFICE
PIRPINDICULAR  TU THE SPACFCRAFT SOIN-AXIS WHICH wAS NORMAL TO
THE QrAITAL PlLANE. THF INSTRUMENT COULD BE OPERATED IN TwO
MODES, SPINNING OR DFSPUN. WHEN THLC SPACECRAFT wAS IN A
SPINNING “ODE., THE PSA  ALTEONATELY SAMPLED THE RAM AND WAKE
PRESSURE. aHT THE SPACSCPAFT 4AS IN THE DESPUN MODE. THE PSA
FACED Jo DEG F2OM DIRECCTINN  OF MOTINN. DATA FROM THIS
CXPERIMENT WAS NDTV  TaApPC RECORDED., BUT was OHSERVED IN REAL
TIMFE,

------- AE~Cy RICE === === e e e et mme e m e
EXPERIMENT NAME- CAPACITANCE MANOMETZP
NSSUC 10- 73-101A-10

LAST HREPORTEL STATE- LAUNCHED AND OPERATING NORMALLY
AT THE STANDAPD DATA ACQUISITINN RATE SINCE 12/16/73.

JSS VIVISIIN- PHYSICS AND ASTRONOMY PROGRAMS
DISCIPLINE(S) - PL_ANETARY ATMNSPHERES

EXPERIMENT PCRSUNNEL (PISPRINCIPAL INVESTIGATOR, TL=TEAM LEADER
. o OTHER INVESTIGATOR. TM=TEAM MEMBER}
PI = Cade PICE wevvss «es AERDSPACE CORP
FL SEGUNDO, CA
01 = VL. CARTER sacasesraser s ALRUSPACE CORP
EL SEGUNDO. CA

EXPERIMENT DRIFF DESCRIPTION

THE CA2ACITANCT MANUMETER TD BE FLOWN ON AE-C  WAS
PRIMARILY AN ENGINEERING EXOEPIMENT TO PROVIDE DATA ON
SPACELIAFT (PCRATIONS . HOWEVERI, DATA FROM THIS EXPERIMENT W«ERE
ALSO COMRELATEDN wITH  ACCELEPOMETER  AND 10N GAUGE OATA IN
EVALUATING SATILL ITE DRAG, THE MANUMETE®, ALSO REFERRED TO AS
PRESSURE  3ENSIE B (PS0). MEASURED ATMOSPHERIC PRESSURE IN THE
RESION DE.Ow 200 KM. THI aCcuraCy OF THE PSfl GAUGE VARIED FROM
ABUOUT 120 PERCCNT AT 120 KM TO ABOUT 43 PERCENT AT 180 KM. THE
PSB  CONSISTED OF TWO SPACSRICAL. THERMALLY CONTROLLFD CHAMBERS,
SEPARATED 8Y 2 THIN MEMARANE STRETCHED FLAT AND UNDER RADIAL
TENSION. ANY DEFLECTION OF THE O!APHRAGM CAUSED BY A PRESSURE
DIFFERENTIAL HET WEEN THE Twl SIDES CAUSED A CHANGE IN
CAPACITANCE RETWEFM THE DIARPHRAGM AMD AN ADJACENT ELECTRODE
WHICH 1s MEASURED BY AN AC OPJDGE CIRCUIT, AIR WAS PCRMITTED
INTO ONE  2F THE CHAMBERS THROUGH TWO PORTS 180 DEG APART AND
PERPENDICULAR YO THE SPACECRAFT SOIN AXISe. THUS, THE WAKE=-RAM
PRESSURE DIFFEFENT (AL WAS SAMPLED TwiCE EACH SPACECRAFT
KREVULUT [ON.

——m—=-- AF-C, SPENCER =—===--—=—--—o-oo——mooo B e L

EXPERQIMENT MAME- NEUTKAL GAS TEMPERATURE AND
CONCENTRATION

N5SDC 1D+ 73-1014-07

LAST REPIRTCD STATE- LAUNCHEN AND OPURATING NORMALLY
AT THE STANDARD DATA ACQUISITION RATE SINCE 12/16/73.

0SS DIVISIIN- PHYSICS AMNN ASTRUNNMY PROGRAMS
DISCIPL INE(S5) = PLANETACY ATMUSPHERES

EXPERIMENT PERSHONNEL (PI=PRINCIPAL INVESTIGATOR, TL=TEAM LEADER
DI=NTHER INVESTIGATOR: TM=TEAM MEMBEPR)

PI = Nawe SPCHCER enavesesessee e s NASA-GSFC
GREFNBELT, MD
o1 - GaR . CAKTGHAN s« sesnesll OF MICHIGAN

ANN ARECR, M1

EXPERIMENT HRIEF DESCPIFTION

THIS EXPERIMENT MEASURPEFD THE KINSTIC TEMPERATURE OF THE
NEUT2AL ATMOSPHFRE EBY DETFRVINING THE INGTANTANEQUS DENSITY OF
MILECUL AR NITRCGEN (N A SPHIRICAL CHAMBER® COUPLED TO THE
ATMOSPHERE THROIWGH A KNIFE-CDGED ORIFICE. ANALYSIS OF THE
MEASURED WILECULAR NMITHOGFN DENSITY VARIATION OVER A SPIN
CYCLE wlTH A KNOWLEDGE OF THE SATELLITE®S MOTION AND
ORIENTATION LEAD 19 A DETEPMINATION OoF THE AMBIENT
TEMPERATURE, [NDEPENDENT OF SCALS HEIGHT. A MEASUREMENT -OF
THE AMHIENT NITOQGEN DENSITY waS ALSO ORTAINED. AN ALTERNATE
MEASUREMENT OJF NEUTHKAL TEMPERATURE WAS ALSO UNNDERTAKEM, USING
A BAFFLE INSI2TFD (N FRONT  OF THE  ORIFICE TO INTERCEPT A
PORTION JF THE GAS wARTICLF STREAM ENTFRING THE (MAMBER. WHE N
THE SATEL_ITE WAS IN THE DRESPUN MODE, THE BAFFLE wAS MADE TO
OSCILLATE [N THD | STEOWISE FASHION TO INTEPRUPT THS PAKTICLE
STREAM SEEN 3Vv THE NRIFICED CHAM3ESR, THZSE CHAMHER DENSITY
VARIATIONS WwERE  INTERPRETED  TO YIELDO THE NEUTRAL GAS KINETIC
TEMPERATUR a DUAL-F ILAMENT 1on SOURCFE SAMPLED  THE
THEKMALIZED 4Ot CCULAR  NITROGEN IN THE CHAMRER AND FPRQDUCED AN
ION  HEAYM DENSITY PRCPOPTIONAL TO THE NITROGEN CHAMHER DENSITY.

.CHANGES . THE SPACECIAFT

FROM  THfE SODURCEs THIS I[ONIZED NITROGEN BEAM #AS DIRECTED FROM
A QUADRUPOLE ANA_YZER, TUNED YO PASS THOST PARTICLES WHOSE
MAS3-TO-CHARGE RATID (M7 s 28, ON TO AN ELECTYRON
MULTIPLIFR. THE JUTPUT PULSES WERE AMPLIFIED AND COUNTED IN A
16-81IT ACCUMUL ATOR . WHEN THE SATEZLLITE wAS IN THE SPINNING
MODE. » THF NITROGEN DENSITY waS MEASURED ONCE PCR SPIN PERIOD.
NOMINALLY EVERY 1S SEC. THE NITROGEN KINETEC TEMPSRATURE waAS
MEASURED TWICE EACH SPIN PERIND (WETHOUT THE BAFSLE OPERATING)
AND ONCE PER SPIN PERICD wITH BAFFLE OPERATION. WHEN THE
SPACECRAFTY WAS IN THE OESPUN YODE, THE NITROGEN DENSITY wAS
MEASURED NEARLY CONTINUOUSLY. EXCEPT wHEN THE PARTICLE STREAM
WAS INTERRUPTED BY THE SQAFFLE. THE SENSOR WAS VACUUM-SEALED
PRIQR YO LAUNCH AND OPENED T0o THE ATMOSPHMERE AFTER THE
SPACECRAFT wAS IN ORBIT. MDORE ExXPERIMENY DETAILS CAN BE FOUND
IN. "THE NEUTRAL-ATMOSPHERE FTEMPERATURE INSTRUMENT,* Ne. wWe
SPENCRR. £T Al e» RADIN SCIENCE, VOL. 8+ NJ. &, PP, 287-296
(1973).
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SPACECRAFT COMMON NAME- AE-D
ALTEONATE NAMES- 5 6D, PL-7238
ATUOSPHERE EXPLDRER-D
NSSDC 10--AE-D
LAST REPDRTED STATE~ AN APPROVED MISSION
LAUNCH DATE- MAPCH 75 SPACECRAFT WEIGHT- 453.6 KG
LAUNCH SIVE~ VANDENAERG AF3. UNITED STATES
LAUNCH VEHICLE- OELTA

SPONSORING COUNTRY/AGENCY
UNITED STATES NASA~-DSS
PLANNED DRBIT PARAMETERS
0RBIT TYPE- GEOCENTRIC
0eg!T PERION- 129, MIN
PERIAPSIS— 150.000 KM ALT

INCLINATION- 98. DEG
APOAPSIS- 4000.00 XM ALT

SPACECRAFT PERSONNEL (PNM=PRNJECT MANAGER, PS=PROJECT SCIENTIST,

MG=PROGRAM MANAGZIR, SC=PIJGRAM SCIZNTIST)

PM - DeWe GRIMES secves +NASA=GSFC

GREENRELT, MD
PS =  NaeWo SPENCER seeo sesceose s NASA=-GSFC

GREENBELT .« MD
MG - Fo.W. GAETAND seceswcesresses NASA HEADQUARTERS

WASHINGTON. OC
SC - E.R. SCHMERLING sessses+9eNASA HEADQUARTERS

WASHINGTON, *DC

SPACECRAFT BRIEF DESCRIPTIUN

ONE OBJECTIVE OF AF-D WILL BE ™ INVESTI GATE THE
CHEMICAL PROCESSES AND ENEQGY TRANSFER MECHANISMS THAT CONTROL
THE STRUCTURE AND BEHAV]IOR OF THE EARTH*S ATMOSPHERE AND
IONUSPHERE THROUGH THE REGION OF MIGH SOLAR ENERGY ABSORPTION.
MEASUREMENTS wiLL BE ORIENTED PRIMARILY TO THE LARGELY
UNEXPLORED LOW-ALTITUDE REGION BETWEEN 120 AND 300 KM,
HOWE VER , PRNPERTIES ABOVE 3c0 KM wiLL ALSD BE EXTENSIVELY
INVESTIGATED, THE EXPERIMENT PAYLOAD witl INCLUDE
INSTRUMENTATION F3R THE MEASUREMENT OF SOLAR EUV RADIATION.
NEUTRAL PARTICLE * COMPOSITION AND TEMPERATURE, ATMOSPHERIC
DENSITY,. 10N CaMPOSITION AND TEMPEQATURE o ELECTRON
CONCENTRATION AN[? TEMPERATURE . ATMOSPHERIC EMISSIONS, PARTICLE
FLUXES, IONDSPHERE CURRENTS. AND THE PHOTOELECTRON ENERGY
SPECTRUM,. THE SATELLITE wILL B8E a SHORT (1 M) CYLINDRICAL
PRISM wWITH A DIAMETER OF APOROXIMATELY 1.8 Mo IN THE
SPIN-STABILIZED MIDE. THE SPACECRAFT*S SPIN  AXIS wiLL 8g
PERPENDICULAR TO THE O3BIT PLANE. POWER wILL S9E SUPPLIED BY A
SOLAR  CELL ARRAY. THE SPACECRAFT WitL USE A PCM TELEMETRY
SYSTEM THAT CAN JPERATE IN A REAL-TIME OR TAPE IECORDER MODE.
AN ONBNARD PROPULSIDN SYSTEM witlL RBE USED FOR MAKING ALTITUDE
1S EXPECTED TN HAVE A L-YR LIFETIME,
MORE DETAILS CAN  BE FJOUND ON PP, 263-269 UF °*RADID SCIENCE®*,
VvOL. 8+ NO. &, APRIL, 1973.

------- AE=D, BARTH ——mm oo oo oo em e
EXPERIMENT NAME- ULTRAVIOLET NITRIC-0OXIDE ExXPEIIMENT .
NSSDC ID- AE-D  -11

LAST REPORTED STATE- APPROVED

0S5S DIVISION~ PHYSICS AND ASTRONOMY PROGRAMS
DISCIPLINE(S)~ PLANETARY ATMOSPHERES

EXPERIMENT EERSONNIL {(PI=PPINCIPAL INVESTIGATOR, TL=TEAM LEADER
OI=0THER INVESTIGATORP, TM=TEAM MEM3ER)
Pl - CoAr BARTH sessssesemsceesl OF COLORADD
B0ULQER, €O
Ol =~ Dews RUSCH secvsscssecsessl OF COLORADD
8DULOER. CO
01 - Aul. STEWART eveceeesesesal OF COLORADD
souLpER, CO

EXPERIMENT QRIEF DESCRIPTION

THIS U_TRAVIOLET NMITRIC-OXIDE EXPERIMENT (UVND) CONSISTS
OF A TWO-CHANNEL FIXED-GRATING EBERT SPECTROME FSR WwHICH WILL
MEASURE THE AfRG.OW IN THE (1, 2) GAMMA QAND [N A 12-A REGION
CENTERED AT 2150 4. TME OHSEIVEN [INTENSITY [S PRNDUCED SY
RESONANCE FLUDRESCENCE By SUNLIGHY OF THE NITRIC-OXIDE
MOLECULES IN  THE INSTRUMENT'S FIELD OF VIEwW. THE INTENSITY
POOFILES OBTAINEOD wiILL YIELD ALTITUDE PROFILES OF NITRIC-OXIDE
CENSITY AS A FUNCTION OF TIME AND LOCATIMNIN. PROFILES WiLL BE
MEASUPED  ALONG THE TRACK OF THE SATELLITE AT ALL TIMES WHEN T



EARTH. THE REMOTE SENSING
UVND EXPERIMENT PERMITS MEASUREMENTS DOF
NITRIC-OXIDE TO BE MADE AT ALTITUDES BOTH ABOVE AND BELOw
SATELLITE PERIGEE. AS THE SPACECRAFY SPINS,: THE SPTECTROMETER.
4HICH wWILL LOOK OUTWARD THROUGH THE RIM OF THE SATELLITE, wiILL
REPEATEDLY HAVE ITS FIELD OF VIEW CARRIED DOWN THROUGH THE
ATMOSPHERS ONYD THE EARTH®'S LIMB. AND ALTITUDE PROFILES OF THE
EMITTED AIRGLOW INTENSITY wiLL B8E DBTAINED. BELOW SOME
ALTITUDE THE MEASURED SIGNAL AT 2153 A wiLL BE CONTAMINATED 8Y
RAYLEIGH SCATTERED SUNL [GHT . TO CORRECT FOR THIS
CONTAMINATION, A SECOND CHANNEL #ILL MEASURE ONLY SCATTERED
LIGHT INTENSITY IN A 12-A REGION CENTERED AT 2190 A. THE Tw0
CHANNELS wIiL_ BE OJPTICALLY AND ELECTRICALLY INDEPENDENT »
NITRIC-OXIDE AIRGLOW INTENSITY WILL BE DETERMINED BY TAKING
THE DIFFERENCFE BETWEEN THESE TWO MEASUREMENTS, FROM THE
CORRECTED SIGNAL, NITRIC-OXIDE ©DENSITY PROFILES wiLt BE
OBTAINED BETWEEN APPROXIMATELY 80 KM AND 250 KM. THE SENSOR*S
SPHERICAL FUSED QUARTZ TELESCOPE MIRROR WILL HAVE A 125-4M
FOCAL LENGTH, AND wILL FOCUS INCIDENTY LIGHT ON THE ENTRANCE
SLIT OF TrE SPECTROMETER, FROM THMIS SLIT THE LIGHT wILL STRIKE
ONE-HALF O0OF THE EBERY MIRROR AND WILL BE COLLIMATED ONTD THE
GRATING. THE 3600-LINES-PER~MM GRATING WILL RETURN THE LIGHT
COLLIMATED TO THE OTHER HALF OF THE EBSRT MIRROR. AND FOCUS IT
ON TwOo EXIT SLITS. THE SPECTROMETER FIELD OF VIEW wILL 8E ZERO
OEG FIFTEEN MIN AY FOouR DEG THIRTY NINE MIN. IN NORMAL
OPERATION EACH  CHANNEL wiLL BE INTEGRATED FOR 20.8 MSEC AND
READ OuT ALTFRNATELY AT 10,4-MSEC INTERVALS. THE [INSTRUMENT
wiil HAVE LINEAR RESPONSE CHARACTERISTICS, AND THE OBSERVATION
OF A 1-X 1L ORAYLETIGH EMISSION RATE WwILL PRODUCE, ON THE
AVERAGE 100 COUNTS PER INTEGRATION PERIOD IN THE 2150-a
CHANNEL AND 60 COWNTS IN THE 2190-A CHANNELs THE CAPABILITY
witL EXIST TO INHIBIT QJPERATION OF THE 2190-A CHANNEL . WHEN
THIS 1S DONE, THE INTEGRATION TIME OF THE 2150-A CHANNEL IS
HALVED AND THE ALTITUDE RESOLUTION OF THE NITRIC~OXIDE
MEASUREMENT 1s DOUBLED. THIS CAPABILITY wWOULD BE USED WwHEN IT
IS DESIRED TO MEASURE THE NITRIC-OXIDE PROFILE WELL ABOVE THE
RAYLEIGH SCATTYERING LAYER IN THF ATMOSPHRERE. THE DARK CURRENT
CORRESPONDS T0 ONE TO THREE COUNTS PER INTEGRATION PEPIOD AND
witL NOTY SIGNIFICANTLY AFFECTY EXPERIMENT ACCURACY, THE
INSTRUMENT wiLL BE PRNTECTED AGAINST CONTAMINATION FROM
INTERNAL SCATTER ING OF OFF-AXIS UNDISPERSED L IGHT. THE
CONTAMINATION IS NOT EXPECTED TO B8E MUCH- GREATER THAN 10
PERCENT aF THE A TRGL OW SIGNAL, AND IT CAN BFE ACCURATELY
SUBTRACTED OUuT AFTFEFR FLIGHT DATA FROM NEAR APOGEE HAS BEEN
USED TO MEASURE THE INSTRUMENT®*S SCATTERING FUNCTION. MORE
EXPERIMENT OETAILS CAN BE FOUND IN *THE UV NITRIC-OXIDE
EXPER IMENT FOR THE ATMOSPHERE EXPLORER.* C. A. BARTH. EV AL,
RADIO SCIENCE. VOL. 8:s ND., 4y PP. 379 (1973).
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EXPERIMENT NAME~ ELECTRON TEMPERATURE AND CONCENTRATION

NSSDC 1D- AE-D -0t

LAST REPORTED STATE~ APPROVED

0SS DIVISION-
DISCIPLINE(SY~

PHYSICS AND ASTRONOMY PROGRAMS
TONOSPHERES PLANETARY ATMOSPHERES
TL=TEAM LEADER

EXPERIIMENT PERSONNEL (PI=PRINCIPAL INVESTIGATOR,

OI=0THER INVESYIGATOR, TM=TEAM MEMBER)
PI = LeH. BRACE csecenoserresesNASA-GSFC
GREENRELT., MD
0L = ReF. THEIS eensscessscne s s NASA-GSFC
GREENBELT, MD
or - Ao DALGARND ¢ 2asscceces=sHARVARD U
CAMORIDGE. MA

EXPERIMENY
THE
PDTENTIAL
FLOWING
TO BE APPLIED.
VOLTAGE) CURVE
BE DERIVED. THIS

8SRIZF DESCRIPTION
CYLIND® ICAL ELECTROSTATIC PRDRE WILL BF A REYARDING
(LANGMU IR TYPE} PROBE THAT wiLtL MFASURE THE CURRENT
THE COLLECTOR FOR A KNOWN SASTOUTH VOLYAGE PATTERN
FROM THIS RETARDING POTENTIAL (CURRENT VS
ELECTRON DENSITY AND ELECTRON TEMPERATURE wiLL
PRO3ZF WILL CONSIST OF A COLLECYOR ELECTRODE
EXTENDING ALONG THE CENTRAL AXIS 0F A CYLINDRICAL GUARD RING.
THE GUARD RING wILL EXTEND 23 CM FRDM THE SPACECRAFTY, AND THE
ELECTRODE wiLL EXTEND ANOTHER 10 CM FURTHER FROM THE END OF
THE GUARD RING. TWQ IDENTICAL PROBES WILL BE MOUNTED PARALLEL
TO THE SPACECRAFT SPIN AXIS (SPIN AXIS wiLL BE PERPENDICULAR
TO THE ORBIT PLANE), AND A THIRD PRNBE  WILL BE MOUNTED
PERPEND ICUL AR To THE SPIN  AXIS. IN ADDITION TOQ ONBOARD
ANALYSES JF THE RETARDING POTENTIAL CURVES, WHICH PROVIDE
TEMPERATURES AND DENSITIES. THESE CURVES WwILL BE TELEMETERED.

T2

——=———= AE-D, CHAMPIDN

EXPERIMENT NAME- ATMOSPHERIC PRAG
NSSDC 1L~ AE-O -02
LAST REPORTED STATE- APPROVED

0SS DIVISIIN~
DISCIPLINE(S) -

PHYSTICS AND ASTRONOMY PROGRAMS
TONOSPHERES PLANETARY ATMOSPHEFES

EXPERIIMENT PERSONNEL (PI=PRINCICAL INVESTIGATOR, TL=TEAM LEADER

OI=0THER INVESTIGATOR, TM=TEAM MEMBER)
Pl = KoS.@.CHAMPION cscesncaness USAF CAMBRIDGE RES L AB
ASDFORD, MA
OI - F.A. MARCUDS eesvevesssresesUSAF CAMOPIDGE RES L AB
BEDFORD, MA

EXPERIMENT BRIEF OESCRIPTION

THE ATMISPHERIC DENSITY ACCELIROMETER SxPEQIMENT wiLe
OBTAIN OATA ON THE NEUTRAL DENSITY OF THF ATMDSPHERE EN THE
ALTITUDE RANGE 120 TO 400 <M BY THE MEASURITMENT 0O° SATELLITE
DECELERATION DUE TO AERODYNAMIC ORAG. THE EXPERIMENT wliLL
CONSIST OF TYTHREE SINGLE-AXIS ACCELEROMETERS., Twd OF THE UNITS
witL LIz IN THF SPACECRAFT X-Y PLANE, AND THE THIRD wilLt BE
ALIGNED WITH THE Z AxIS. SACH [INSTRUMENT WILL MEASURE THE
ELECTROSTATIC FORCE REQUIRED TO RESTRAIN & HOLLDw CYLIND®[CAL
MASS UNDER EXTEQNAL ACCELERATION, THE DYNAMIC RANGE OF EACH

UNIT WwILL B8E 10 VO THE =6 TO 10 TO THE -12 GRAMS.

AE-D. DOERING

EXPERIMENT NAME- PHOTOFLECTRON SPECTRUMETER

NSSDC 10~ AE-D -23

LAST REPQORTED STATE~ APPROVED

0SS OIVISION-
DISCIPLINE(S)-

PHYSICS AND ASTRONOMY R2IGRAMS
IONJISPHERES PLANETARIY ATMOSPHERES

EXPERIMENT PERSONNEL (PI=PRINCICAL [INVESTIGATOR, TL=TEAM LEADER

DI=0THER IMVESTIGATOR, Mz=TEAM MEM3FR)
Pl = J:Pae DOERING eecceeanseeenestOHNS HOPKINS U
BALYI40ORE, “D
ol - C.0. BOSTROM ceeessccaecasAPPLIED PHYSICS LAD
SILVER SPRINGs MD
ot - Je.Co APMSTRONG esesesessss APPLIED PHYSICS LAB

SILVER SPRING., MD

EXPERIMENT BRIEF DESCRIPTION

THIS FXPERIMENT wiLe MEASURE THE INTENSITY AND ENEPGY
DISTRIBUTION 2F THE PHOTOQELECTRON FLUX TN THE THEPMOSPHERE IN
THE RANGE 2 TO S00 E£Eve. THE INSTRUMENTATION wILL CONSIST DF TwD
OPPDSITELY DIRECTED HMEMISPHERICAL-ELECTROSTATIC DEFLECTORS
COUPLED TO SEPARATE ELECTRON MULTIPLIER DETFCTORS, THZ
PHOTOELECTRON ENEQGY SPECTRUM WIL1L 25 SCANNED BY 1-SEC SWEEPS
OF THE VOLTAGE BRETWEEN THE TWO HEMISPHIRICAL DEFLECTION
ELEMENTS OF SACH DEFLECTOR.

AE-Ds HANSIN

EXPERIMENY NAME- ION TEMPERATURE

NSSDC ID- AE-D -04a

LAST REPORTED STATE- APPROVED

PHYSICS AND ASTRUNDMY PROGRAMS
1ONDSPHERES DLANETARY ATMOSPHERES

0SS DIVISION=-
OISCIPLINE{S)=

INVESTIGATOR. TL=TEAM LEADER
TU=TEAM MEMIER)

EXPERIMENT DPERSONNIL (PI=PRINCIPAL

OI=0THER INVESTIGATOR,

Pl - W.B. HANSON s eesseconssessU IF TEXAS, DALLAS
DALLAS, TX
0Ol - D.R. ZUCCARD coescenssessel OF TEXAS, DALLAS
DALLAS, TX
01 - S. SANTINE <s0 esesessll OF TEXAS, DALLAS
DALLAS, TX
01 - C.?s LIPPENCOTT U OF TEXAS. DALLAS
DALLAS, Tx
EXPERIMENT BRIEF DESCRIPTION
THE PLANAR 10N TRAP, A RETARDING SPOTENTIAL TYPE 0OF

INSTRUMENT, WILtL MEASURF CURFRENT FLOWING TO A COLLFCTOR FOP A
KNOWN (INEAP VOLTAGE SWEEP TO AF APPLIED T THE COLLECTOR. THE
1ON TEMPERATURE, TON DENSITY, COMPDOSITION, SUPRATHERMAL
ELECYRON FLUXES, AND SUPRATHERMAL FLECTRON TEMPCERATURES WITLL
BE DETERMINED FRIM THIS RETARD ING POYTENTIAL CURVE AND FROM
KNOWLEDGE 0OF THE VOLTAGE ON SUPPRESSOP GPIDS BETWHEEN THE
INSTRUMENT APEPTURIE AND THE COLLECTOR, THI EXPCRIMENT wiLL
OPERATE IN DONE MODE WHILE THE SPACECRAFT IS SPINNING AND IN A

SECOND MODE wHEN THE SPACECRAFT [S NOT SPINNING. A COMPLETE
VOLTAGE SWEEP (BATH DOWN AND UP -~ 23 T0 2 TO 423 V) COULD BF
ACCOMPLISHED IN THREE SFC N THE NONSPINNING MODE, AN
ADDEITIONAL 3-SEC *DUCT* MJODE wiLL OPER_ATE TO PROVIDE
MEASURZMENTS FROM wHICH FRACTIONAL 1ON CONCENTIATION CHAMGES
AS  SMALL AS 04001 IONS/CC PER 130 M ALONG TRACK TRAVEL COWD
BE MADE.

——we-—== AE-D., HAYS =e-ccca-—c—cc————=o R e itttk
EXPERIMENT NAME- A[RGLNW PHOTOMETER
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EXPERIMENT BRIEF DESCRIPTION

THE VISIBLE A[RGLOW EXPERIMENT wiLL PROVIDE VOLUME
EMISSION RATGS FOR SEVERAL DAYGLOW. NIGHTGLOW, AND AURORAL
OGPT 1CAL EMISSION FEATURES. A  PHOTOMETER CONTAINING TwO
SEPARATE OPTICAL CHANNELS WlLL BE USED. SPECTRAL SELECTION
wiLL BE ACCOMPL ISHED wITH A COMMON FILTER WHEEL THAT wiILL
CONTAIN SIX INTERFERENCE FILTERS AND A DARK AND CALIBRATVE
POSITION. ANY DONE OF ECIGHT POSSIBLE COMBINATIONS OF FILTERS
CAN BE SELFCTED FOR THE TWN CHANNELS THAY ARE SEPARAYED IN
ANGLE B8Y 90 DFG. ONE CHANNSL WILL HAVE A LARGE FIELD OF VIEwW
{3 DEG HALF-ANGLE) FOR HIGH SENSITIVITY, NORMALLY POINTING
TOWARD THE LOCAL ZENITH,. AND THE SECOND CHANNEL wiLL HAVE A
SMALL FIELD OF ' VIEW (0.75 DEG HALF-ANGLE) FOR HIGH SPATIAL
RESOLUTION, POINTING TANGENT TO THE SURFACEZ OF THE EARTH WHEN
THE SATELLITE Is IN THE DESPUN MODE. BOTH CHANNELS wILL BE
PROTECTED FROM STRAY LIGHT CONTAMINAYION DURING DAYTIME BY
MUL TISTAGE BAFFLE SYSTEMS. PHOTONS THAY HAVE REEN SPECTRALLY
AND SPATIALLY SELECTED wILL BE SENSED BY A PULSE-COUNTING
PHOTOMULTIPLIER SYSTEM CAPABLE OF COUNTING AT A QAYE OF 5
TIMES 10 TO THE 6 COUNTS/SEC. THE FILTERS CAN BE OPERATED IN
SEVERAL MODESs EoeGes
CAN  BE SYNCHRONIZED
FIXED-TIME BASE.

EITHER TO SATELLITE ORIENTATION OR YO A
BASIC DATA ANALYSIS WILL YIELD VOLUME
EMISSION RAVE ALONG THE SATELLITE TRACK, AND THE NARROW
CHANNEL witLe PROVIDE DATA TO QBTAIN VOLUME EMISSION RATES VS
ALYITUDE THROUGHOUT THE ENTIRE PERIGEE REGION. MORE EXPERIMENT
DETAILS CAN 3BE£ FDUND IN *THF VISIBLE-AIRGLOW EXPERIMENT ON
ATMOSPHERE EXPLORER,"® Pe B. HAYS, ET. ALa.+ "RADIO SCIENCE,*
VOL . 8+ NOes 4,y PP, 369 (1973).

AE-D. HINTEREGGER _—————

EXPERIMENT NAME=~ SOLAR EUV SPECTROPHOTOMETER
NSSDC 1D~ AE-O -06 -
LAST REPDRTED STATE- APPROVED
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2HYSICS AND ASTRONOMY PROGRAMS
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EXPERIMENT PERSONNEL (P QRINCIPAL INVESTIGATOR, TL=TEAM LEADER
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0Ol - J.E. MANSON ese . USAF CAMBRIDGE RES LAB
BED*ORD, MA

EXPERIMENY BRIEF DESCRIPTION

- SIX GRAZING=INCIDENCE GRATING MONDCHROMATORS, WHICH wilLL
COMPRISE THE EUV SPECTROPHOTOMETER, WILL PROVIDE MEASUREMENTS
OF THE SULAR EUV FLUX IN  THE 170- TO 1700-A RANGE. THIS
INSTRUMENT wiLL HAVE MODERATE SPECTRAL RESOLUTION (2 A AT 300
A) AND wILL BE CAPABLE OF SCANNING THE ENTIRE RANGE OR
SELECTING SIX NAPROW BANDS FOR CONTINUOUS HIGH TIME RESOLUTION
MONITORING. THE INSTRUMENT, WHICH wWiILL BE POINTYED TOWARDS THE
SUN wIiTH AN ACCURACY OF 2 ARC-MIN, wWILL, PRDVIDE ODATA
REFLECTING THE SOLAR INPUT AND DATA INDICATING ATMOSPHERIC
ATTENUATION .

AE=-D. HOFFMAN -

EXPERIMENT NAME- 10N COMPOSITION AND CONCENTRATION

NSSDC 1D0- AE-D =10

LAST RPEPIRTED STATE- APPROVED
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Pl = JoHe HOFFMAN oo e +U DOF TEXAS, DALLAS
DALLAS, TX
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SUITLAND. MD
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DALLAS, TX
EXPERIMENT BRIEF DESCRIPTION
A MAGNETIC 10N MASS SPECTROMETER wlLL BE FLOwWN TO

MEASURE  IN
IN FTHE MASS
MOUNTED  ON

SITU THE CONCENTRATIONS OF THE AMBIENT [ON SPECIES

RANGE FROM 1 70 90 ATOMIC MASS UNITS (AMU).
THE SATELL ITE FQUATOR NORMAL T0O THE SPIN AXIS, THE
ENTRANCE APERTURE WILL FACE FORWARD WHEN THE SPACECRAFT IS IN
THE DESPUN MODE. THE ELECTRIC AND MAGNETIC FIELOS wILL BE
ARRANGED TO PRODUCE A MASS SPECTRUM ALONG THE FOCAL PLANE
FOLLOWING THE MAGNETIC ANALYZER. THREE SLEITS wILL BE PLACED
ALONG THE FOCAL PLANE [N APPROPRIATE PLACES TO SIMULTANEDUSLY
COLLECT 10NS IN THE MASS RATIOS 1-4-16 AMU. IONOSPHERIC [ONS
wite BE ACCELERATED INTO THE ANALYZER SYSTEM BY A NEGATIVE
VOLTAGE THAT wiLL VARY FROM =1060 TO -225 V. THE THREE MASS
RANGES MEASURED SIMULTANFOUSLY wiILL BE 1 TO 4. 4 TQ 16, AND 15
TO os AMU. FOLLOWING EACH SLIT witLL BE AN ELECTRON MULTIPLIER
AND A LOGARITHMIC ELECTROMETER-AMPLIFIER DETECTOR. THE

FIXED FILTER AND AUTOMATIC FILTER CHANGES.

DETECTOR
QUTPUT .

OUTPUT COULD BE MEASURED DIRECTLY FOR AN ANALOG
OR [T CJOULD B8E FFfD TO A *PEAK® CIRCUIT THAT wiLL
DETERMINE THE AMPLITUDE OF EACH PEAK IN THE SPECTRUM. ONLY THE
AMPLITUDE OF EACH PEAK WILL BE TELEMETERSED IN THE PRIMARY
PEAKS MODE AND IN THIS MODE THE TIME REQUIRED TO
STNMULTANEOQUSLY SWEEP ALL THREE MASS RANGES WILL BE 1 SEC.
OTHER MODES OF OPERATION witL BE POSSIBLE. I[N THE ANALOG SHORT
MODE THE THREE MASS RANGES wILL BE SeEPT IN 3 SEC,
ALTERNATING V¥ITH 1-SEC *PEAKS® MODE SCANS. AN 8-SEC SWEEP TIME
witL BE REQUIRED IN THE ANALOG LONG MODE. AGAIN ALTERNATING
WITH 1-SEC PEAKS MODE SCAN. AN OPTION WILL EXIST IN YHE LOCKED

MODE TO CONTINUQUSLY MEASJRE ANY SET QF MASS NUMBERS IN THE
RATIO 1-4-16 TO GIVE HIGH SPATIAL RESILUTION. THIS MODE, WHICH
WILL ALSO (INCLUDE AN OCCASIDNAL 1-SEC SVWEEP OF THE MASS
SPECTRUM IN THE PEAKS MODE. WILL BE MOST USEFUL IN THE DESPUN
SATELLITE ORIENTATION. MORE EXPERIMENT DETAIL CAN BE FOUND IN
*YHE MAGNETIC 10N=-MASS SPECTROMETYER ON ATMOSPHERE EXPLORER,'
Jeo He HOFFMAN, €T AL » RADIO SCIENCE, ViLe B ND. 4.

PP,315-322, (APRIL 1973).

=—----— AE-D. HOFFMAN
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EXPERIMENT BRIEF DESCRIPTION

THE ODBJECTIVES OF THIS EXPERIMENT WILL BE TO STUOY (1)

THE ENERGY INPUT TO THE THERMOSPHERE FROM ELECTRONS IN THME
ENERGY 2ANGE 0.2 TO 25 KEVe. (2} THE CHARACTERISTICS OF

FIELO-ALIGNED CURRENTS IN YHE TRANS-AURORAL ZONE, AND (3) THE
MAGNETOSOHEIIC SUBSTORM PRECIPITATION. THE INSTRUMENT WwILL
CONSIST OF 19 DETECTORSs EACH CONSISTING OF AN ELECTROSTATIC
ANALYZZER AND A CHANNEL ELECTRON MULTIPLIER. THEIZ WILL BE TwWD
MODES OF OPERATION, THE MONITOR MODE AND THE DATA MODE. IN THE
MONITOR MQDE, THERE wILL BE GOOD ENERGY RESILUTION, MIDERATE
TEMPORAL RESOLUTION. AND REDUCED PITCH ANGLE MEASUREMENTS. THE
DATA ACQUISITION wiLL BE SIMULTANEOUS WITH THE PRIMARY
AERONOMICAL AND IONDSPHERIC EXPERIMENTS WHEN THE SATELLITE IS
EITHER IN THE SPINNING OR DESPUN MODES. THE DATA MDDE wiLlL
PROV 1DE SUFFICIENT ENERGY » PITCH ANGLE, AND TEMPORAL
RESOLUTION TO COMPLETELY CHARACTERIZE THE ELECYRON RADIATION
ENCOUNTERED [N * THE AURORAL  AND TRANS-AURORAL REGIONS. DATA
ACQUISITION WwILL DCCUR ON A LOW-DUTY CYCLE DURING TIMES WHEN
THE HEAVY EXPERIMENT POWER LOAN IS OFFs. ESPECIALLY IN THE
DESPIN MODE TO ALLOW MSASUREMENT OF THE PITCH ANGLE. DURING
SOME APOGEE PERIDDS IN THE DOESPIN MODE, THE DETECTORS WILL
LOOK TOWARD THE EARTH ALONG FIELD LINES.

——e---- AE-D. NIER ————————

EXPERIMENT NAME~ OPEN SOURCE NEUTRAL MASS SPECTROMETER
AE-D

NSSDC. 10~ -07

LAST REPORTED STATE~ APPROVED
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EXPERIMENT BRIEF OESCRIPTYIDN

THE OBJECTIVE OF THIS EXPERIMENT wiILL BRE TO CONTRIBUTE
TO A STUDY OF THE CHEMICAL., DYNAMIC, AND ENERGETYIC PROCESSES
THAT CONTROL TYHE SYRUCTURE OF THE THERMOSPHMERE, 8Y PROVIOING
DIRECT IN SITU MEASUREMENTS OF CONCENTRATIONS OF BOTH THE
MAJOR AND MINDR NSUTRAL ATMOSPHERIC CONSTITUENTS HAVING MASSES
IN THE RANGE FRIJM 1 TO 48 ATOMIC MASS UNITS (AMU). A
DOUBLE~-FOCUS ING MATTAUCH-HERZOG MAGNET IC DEFLECTION MASS
SPECTROMETER WITH AN TMPACT ION SOURCE WILL BE USED. TWO0 ION
COLLECTORS WwILL BE INCLUDED TO MEASURE IONS DIFFERING IN MASS
BY A FACTOR OF EIGHT, 1.E.s THE TwWwO MASS RANGES COVERED WwilLL
BE 1 TO 8 AMU AND 7 TO 848 AMU. AN OPEN ION SOURCE WILL BE USED
TO MINIMIZE THE LOSS OF REACTIVE SPECIES SUCH AS ATOMIC
OXYGEN. NORMALLY., A 100-MICROAMP BEAM DF 75-Ev SLECTRONS wILL
BE USED FOR PRODUCING THE IONS . IN VIEW 3JF THE OVERALL
GEDMETRY OF THIS INSTRUMENT, FOR MOLECULAR NITROGEN GAS.
APPRDXIMATELY 10 TO THE -5 AMP OF RESOLVED MASS =28 [ONS wILL
APPEAR AT THE COLLECTOR WHEN THE PRESSURE IN THE SOURCE IS
EQUAL T0 ] TORR (1.33 MB)e ON COMMAND, THE ELECTRON
ACCELERATING VOLYAGE CAN REDUCED TO 25 EV. AT THIS LOWER
ENERGY» THERE SHOULD NOT ANY DISSOCIATION OF MOLECULAR

BE
8g



NITROGEN. AND THEREFORE., IV
ATMOSPHERIC ATOMIC NITROGEN.

"COUNTING MODE wILL BE USED

wiLlL. BE POSSIBLE 7O MEASURE

ELECTRON MULTIPLIERS IN THE
AS DETECTORS FOR BOTH HIGH AND
LOW-MASS ION COLLECTORS. A SO-PERCENT TRANSMISSION GRID»
MOUNTED BETWEEN THE HIGH-MASS COLLECTOR SLIT aAND ITS
MULTIPLIER OETECTOR, WILL [INTERCEPT HALF THE BEAM. THIS GRID
WILL BE CONNECTED YO AN ELECTROMETER AMPLIFIERs AND THEREFORE.
THE DYNAMIC RANGE OF THE MEASUREMENTS WILL BE EXTENDED BY
ALLOWING SENSIBLE READOUTS AT ION CURRENT MAGNITUDES TOO LARGE
FOR THE ELECTRON MW TIPLIER OPERATION. PLANNED OVERLAP IN THE
RANGES OF THE Tw0 MEASURING TECHNIQUES WILL PERMIT A CHECK OF
THE GAIN CHARACTERISTICS OF THE MULTIPLIER TO BE MADE. SEVERAL
MEASUREMENT MODES WILL BE AVAILABLE AND WILL BE SELECTED B8Y
GROUND COMMAND DURING FLIGHYT. USUALLY THE MASS SPECTROMETER
wILL BE STEPPED FROM ONE MASS OF INTERESY TO ANOTHER UNDER THE
CONTROL OF A 32-STEP READ-ONLY MEMORY DEVICE. EIGHT OF THESE
32-STEP PROGRAMS FALL INTO THE FOLLOWING FOUR CATEGORIES -~
€1) NDRMAL PROGRAMS THAT CONCENTRATE ON THE PEAKS OF GREATEST
ABUNDANCES, SUCH AS MOLECULAR AND ATOMIC OXYGEN. MOLECULAR
NITROGENs HELIUM, AND ARGONs (2) MINDR CONSTITUENT PROGRAMS
THAT OMIT MEASUREMENTS OF THE DOMINANT SPECIES TO PERMIT THE
ELECTRON MULTIPLIER TO OPERATE AT LOWER ALTITUDES THAN
OTHERWISE POSSIBLEs (3) A LOW-MASS PROGRAM THAT CONCENTRATES
ON MASSES FROM I TO 5 AMU, AND {4) A NITROGEN OXIDE PROGRAM
THAT MEASURES THIS MASS -30 CONSTITUENT NEARLY CONTINUOUSLY.
IN ADDITION, AN OPTION W¥ILL BE AVAILABLE TO  COMMAND THE
SPECTROMETER TO SCAN THE MASS RANGE IN 0.25-AMYU STEPS.
ABUNDANT CONSTITUENTS WILL BE MEASURED APPROXIMATELY ONCE EACH
HALF-SEC, CORRESPONDING TO A SPATIAL RESOLUTION OF ABDUT S KM
ALONG THE SATELLITE TRACK. THE RANGE OF OPERATION FOR THE
ELECTROMETER WILL BE APPROXIMATELY 2.5 BY 10 TO VYHE =14 TO 8.8
8Y 10 TO THE -9 AMP, AND FOR THE MULTIPLIER THE UPPER LIMIT
WILL BE 3 BY 10 YO THE.+6 COUNTS/SEC. MORE EXPERIMENT OEYAILS
CAN B8E FOUND IN °*THE OPEN SOURCE NEUTRAL-MASS SPECTROMETER ON
ATMOSPHERE EXPLORER-Cs <=Ds AND <—E.* A, O. NIER EY AL, RADIO
SCIENCEs VOLe 8, NOe 4, PP.271 (1973).

——c---— AE-D. PELZ

EXPERIMENT NAME- CLOSED SOURCE NEUTRAL MASS SPECTROMETER
NSSDC 1D- AE-D -o08
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Ol = Ge.R. CARIGNAN U OF MICHIGAN
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OI - A.E. HEDIN oo NASA-GSFC
GREENBELT. MD
EXPERIMENT BRIEF DESCRIPTION
THIS EXPERIMENT wiLL MEASURE IN SITuy THE SPATIAL
OISTRIBUTION AND TEMPORAL CHANGES OF THE CONCENTRATIONS OF THE
NEUTRAL ATMOSPHERIC SPECIES. IN ADDITION, NEW INSIGHT INTO IN
SI1TU MEASUREMENT TECHNIQUES MAY BE OBTAINEO FROM COMPARISONS
OF THESE MEASUREMENTS w1TH THOSE OBTAINED FROM OTHER ONBOARD
EXPERIMENTS » NAMELY =-— OPEN SOURCE SPECTROMETER (AE-D -07).
SOLAR EUV  SPECTROPHOTOMETER  (AE-D -06)s  AND
DENSITY-ACCEL EROMETER ( AE=-D =-02).. THE MASS-SPECTROMETER

WILL INCLUDE A GOLD-PLATED STAINLESS STEEL THERMALIZING
AND 10N SOURCEs A HYPERBOLIC ROD QUADRUPOLE ANALYZER,
OFF-AX1S ELECTRON MULTIPLIER. APPROXIMAYE UPPER
LIMITS OF MEASUREMENT, DETERMINED PRIMARILY B8Y
INTERACTIONS AND INSTRUMENT SENSITIVITY
wiLL 8E 250 KM FOR MOLECULAR OXYGEN, 300 KM
FOR ARGON, 550 KM FOR MOLECULAR NITROGENs 700 KM FOR ATOMIC
OXYGEN AND 1000 KM FOR HELIUM. FIVE DIFFERENT SEQUENCES OF
MASS SELECTIIN wiILL BE AVAILABLE AND. EXPRESSED IN ATOMIC MASS
UNITS CAMU) o wiLL BE — (A) GEOPHYSICAL =~ 1. 2, 4, TOTAL. 16.
28, 32, SELECTED., 40, (R) ANALYTICAL - 12, 14, 18, 20, 22, 30,
44, CALIBRATE, ZERO. <) INDIVIDUAL - SELECTED.: SELECTED.
SELECTEDes + o « (ANY MASS 1 TO 44a)s (D) SWEEP DIGITAL - 1, 2,
3, 4. Se o e o 45 (IN 3/16-AMU STEPS).: (E) SWEEP ANALOG 2., 3.
4s S 45 (CONTINUOUS). THE FIVE OPERATIONAL FORMATS USED CAN
BE SELECTED 8Y GROUND COMMAND » AND EACH ONE WILL CONTAIN A
DIFFERENT COMBINATION OF THE FIVE MASS SELECTION SEQUENCES
LISTED ABOVE. W®WHEN OQPERATING IN  THE *NORMAL * FORMAT, THE
ANALYZER wILL MEASURE ALL MASSES IN THE RANGE 1 TD 44 wWITH
EMPHASIS ON HYDROGEN., HEL IUM, OXYGEN, NITROGEN.: AND ARGON.
ANOTHER FORMAT WILL BE JPTIMIZED FOR MINOR CONSTITUENT STUDIES
OF ANY INDIVIDUAL GAS SPECIES IN THE MEASURED RANGE., SPATIAL
RESOLUTVION 1S DETERMINED PRIMARILY BY THE MODE OF SPACECRAFT
OPERATION. WHEN THE SPACECRAFT IS SPINNING AT 4 RPM,
MEASUREMENTS OF THE PRINCIPAL ATMOSPHERIC SPECIES" wILL BE
OBTAINED AT 12-KM INTERVALS (1.5 SEO) ALONG THE SATELLITE
TRACK . WHILE THE INSTRUMENT IS FACING FORWARD. USING *NORMAL*
FORMAT . ALL MEASUREMENTS WItL 8E MADE AT 12-KM INTERVALS WHEN
THE SPACECRAFT 1S5S DESPUN. IN QORBIT, THE PRESEALED SPECTROMETER
wiLL BE OPENEDs * AND THE ATMOSPHERIC CONSTITUENTS wiLL PASS
THROUGH A KNIFE-EOGED ORIFICE INTO THE THERMALIZATION CHAMBER
AND ION SOURCE. SELECTED TONS WILL LEAVE THE QUADRUPOLE
ANALYZER THROUGH A WEAK FOCUSING LENS AND WILL BE ACCELERATED
INTO A 14-STAGE ELECTRON MULTIPLIER: WHERE THEY WILL BE TURNED
90 DEG TO STRIKE THE FIRST DYNODE. FOR EACH IMPACTING IONs THE
MULTIPLIER OQUTPUT WILL BE A PULSE OF 2 X 10 TO THE SIXTH POWER

SENSDR
CHAMBER
AND AN
ALTITUDE
GAS/SURFACE
LIMITATIONS,

ELECTRONS » THESE ouTPuT" PULSES wILL CONSTITUTE THE

MEASUREMENT, AND THE COUNT RATE wILL B8E PROPOITIONAL TO THZ
CHAMBER OENSIYY OJOF THE SELECTED SPECIES. THESZ DENSITY VALUES
wiLL THEN BE CONVERTED TD AMBIENT CONCENTRATIONS. THE ANALYZER
WILL NORMALLY NPERATE AT A RESOLUTION 0OF ]| AMU OVER THE MASS
RANGE S0 THAT A MASS PEAK ONE-THOUSANDYH THE AMPLITUDE OF AN
ADJACENT PEAK CAN BE MEASURED. FOR THE DYNAMIC RANGE REQUIRED,
PULSES OCCURRING DURING 0.01S-SEC INTEGRATIIN INTERVALS wiLL
BE ACCUMULATED IN A 16-8IT COUNTER. MULTIPLE INTEGRATION
PERIODS tupr TOo 16) wiLL BE ASSIGNSED TO EACH MEASUREMENT FOR
LESS DENSE ATMOSPHERIC SPECIES. AUTOMATICALLY SELECTED RANGES
OF IONIZING ELECTRON CURRENTS WILL BE USED. THE OVERALL RANGE
OF THE MEASUREMENTS WILL BE GREATER THAN 10 TO THE SEVENTH
POWER. THERE IS A PROVISION FOR THE INSTRUMENT ORIFICE TDO BE
COVERED DURING SPACECRAFT THRUSTER OPERATIONS. MORE EXPERIMENT
DETAILS CaN BE FOUND IN ‘A NEUTRAL-ATMDSPHERE COMPOSITION
EXPERIMENT FOR THE ATMOSPHERE EXPLORER -C, -Dy -Z+°*' D. T. PELZ
€T AL, RADIO SCIENCE, VOL. 8, NOe« 4. PP, 272 (1973).

RICE ~--

AE-D,
EXPERIMENT NAME - CAPACITANCE MANOMETER

NSSOC ID- AE-D -14

LAST REPORTED SYATE-. APPROVED

PHYSICS AND ASTRONOMY PROGRAMS
PLANETARY ATMOSPHERES

0SS DIVISION-
OISCIPLINE(S) -

EXPERIMENT PERSONNEL (PI=PRINCIPAL INVESTIGATOR., TL=TEAM LEADER
OI=0THER INVESTIGATOR, TM=TZAM MEMBER)

PI = CoJe RICE o sens « + AEROSPACE CORP
EL SEGUNDO. CA
Ol = Vel CARTER seesesse s AERQOSPACE CORP

EL SEGUNDO. CA
EXPERIMENT BRIEF ODESCRIPTION

THE CAPACITANCE MANOMETER YO
PRIMARILY AN ENGINEERING EXPERIMENT TO PROVINDE DATA ON
SPACECRAFT DPERATIDNS. HOWEVER, DATA FROM THIS EXPERIMENT
WILL ALSO BE CORRELATED WITH ACCELEROMETRER AND 10N GAUGE DATA
IN EVALUATING SATELLITE DRAG. THE MANOMETER, ALSO REFERRED TO
AS PRESSURE SENSOR B (PSB). WILL PROVIDE A DIRECY MEASURE OF
ATMOSPHERIC PRESSURE IN THE REGION BE_OW 200 KM. THE ACCURACY
OF THE PSB GAUGE wILL VARY FROM ABQUT 10 PERCENT AT 120 KM TO
ABOUT A0 PERCENT AT 180 KM, THE PSB WILL CONSIST OF TwD
SPHERICAL » THERMALLY CONTROLLED CHAMBERS, SEPERATED BY A THIN
MEMBRANE STRETCHED FLAT AND UNDER RADIAL TENSION. ANY
DEFLECTION OF THE DIAPHRAGM CAUSED BY A PRESSURE DIFFERENTIAL
BETWEEN THE TwO SIDES WILL CAUSE A CHANGE IN CAPATITANCE
BETWEEN THE ODIUAPHRAGM AND AN ADJACENT ELECTRDDE WHICH wILL
BIAS AN AC BRIDGEZ CIRCUILT, AIR WiLL BE ALLOWEID INTO ONE OF
THE CHAMBERS THROUGH TwD PORTS 180 DEG APARY AND PERPEND ICULAR
TO THE SPACECRAFT SPIN AXIS. THUS . THE WAKZ-RAM PRESSURE
DIFFERENTIAL WILL BE SAMPLED TWICE EACH SPACECRAFT REVOLUTION.

B8E FLOWN ON AZ-D 1S

——e-——= AE=D, RICE ————-

EXPERIMENT NAME- COLD CATHODE ION GAUGE
AE-D

NSSDC [0~ =15
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PHYSICS AND ASTRONOMY PROGRAMS
PLANETARY ATMOSPHERES
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EL SEGUNDO.s CA
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EXPERIMENT BRIEF DESCRIPTION
THE COLD CATHODE-ION GAUGE TO BE F_DwN ON AE-D IS
PRIMARILY AN ENGINEERING EXPERIMENT TO PROVIDE DATA ON
SPACECRAFT OPERATION. HOWEVER, DATA FROM THIS EXPERIMENT wILL
BE CORRELATED WITH ACCELEROMEYER AND CAPACITANCE MANOME TER
DATA TO EVA_UATE SATELLITE DRAG PERFORMANCE. THE ION GAUGE.
ALSO REFERRED TO AS PRESSURE SENSOR A (PSA), WILL MEASURE

ATMOSPHERIC PRESSURE IN THE REGION BETWEEN 1203 T3 370 KXW ABOVE
THE EARTH®S SURFACE FOR VALUES OF ATMOSPHERIC PRESSURE BETWEEN

1.3 E-3 Tn E-7 M8. THE ESTIMATED ACCURACY OF THE PSA WILL BE
PLUS QR MINUS 20 PERCENT, THE CYLINDRICALLY SHAPED SENSOR
PACKAGE WILL CONSIST OF A WEDGE-SHAPED ORIFICE, A CATHODE NEAR
GROUND POTENTIAL. AN ANDDE OPERATING AT ARQUT 1300 VDCs AND A
PERMANENT MAGNETIC FLELD OF aBOUY 1600 GAUSS, THE GAUGE WwILL
CONTAIN NO PRIMARY SOURCE OF TIONIZING ELECTRONS. THE
DI SCHARGE i, 8E INITIATED BY FIELD EMISSIIN AND wlILL BE
SELF-SUSTAINING AT A PRESSURE ASQOVE 1.3 £~7 M™MB. THE ION

CURRENT witl. BE COLLECTED ATV THE CATHODE. THE SENSOR wILL BE
MOUNTED ON THE SPACECRAFT, WITH THE ORIFICE PERPENDICULAR YO
THE SPACECRAFT SPIN AXISs WHICH WILL BE NORMAL FO THE ORBITAL
PLANE THE INSTRUMENT CAN BE OPERATED IN Twd MODES+ SPINNING
OR DESPUN. WHEN THE SPACECRAFT IS IN A SPINNING MODE. THE PSA
WILL ALTERNATELY SAMPLE THE RAM AND WAKE PRESSURE. WHEN THE
SPACECRAFT 15 IN THE DESPUN MODE, THE PSA wILL FACE 30 DEG
FROM THE DIRECTIIN OF MOTION. DATA FROM THIS EXOERIMENT wWILL
NOT BE TAPE RECORDED. BUT 0OB8SERVED IN PEAL TIME.



-

———=ee- AE-O., SPENCER

EXPERIMENT NAME- NEUTRAL GAS TEMPERATURE AND
CONCENTRATION

NSSOC ID- AE-D -09

LASY REPORTED STATE- APPROVED

0SS DIVISION="SHYSICS AND ASTRONOMY PROGRAMS
DISCIPLINE{S) - PLANFTARY ATMOSPHERES
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EXPERIMENT BRIEF DESCRIPTION
THIS EXPLRIMENT 1S5S DESIGNED TO
TEMPERATURE OF THE NEUTRAL ATMOSPHERE BY

MEASURE THE KINETIC
DETERMINING THE

INSTANTANEOUS DENSITY OF MOLECULAR NITVROGEN IN A SPHERICAL
CHAMBER CoUPLED TO THE ATMOSPHERE THROUGH A KNIFE-EOGED
ORIFICE. ANA_YSIS OF THE MEASURED MOLECULAR NITROGEN DENSITY

VARIATION OVER A SPIN CYCLE WITH A KNOWLEDGE OF FHE
SATELLITE*S MOTION AND ORIENTATION witl LEAD TO A
DETERMINATION OF THE aMBIENT TEMPERATURE. [NDEPENDENT OF SCALE
HELGHT » A  MEASUREMENT OF THE AMBIENT NITROGEN DENSITY WwiLL
ALSOD BE JBTAINED. AN ALTERNATE MEASUREMENT OF NEUTRAL
TEMPERATURE witi ALSO BE UNDERTAKEN, USING A BAFFLE INSERTED
IN FRONT OF THE ORIFICE 7O INTERCEPT A PORTION OF THE GAS
PARTICLE STREAM TNTERING THE CHAMBER., WHEN THE SATELLITE IS 1IN
THE DESPUN MORE, THE BAFFLE WILL BE MADE TO OSCILLATE IN THE
STEPWISE FASHION IN ORDER TO INTERRUPT THE PARTICLE STREAM
SEEN HY THE DRISICED CHAMSEP. THESE CHAMBER DENSITY VARIATIONS
CaN BE INTERPRETED TO YIELD THE NEUTRAL GAS KINETIC
TEMPZRATJRE ALSO, A DUAL-FILAMENT ION SOURCE wILL SAMPLE THE
THERMALIZED MOLECULAR NITROGEN IN THE CHAMBER AND wiLlL PRODUCE
AN 10N BEAM DENSITY PROPORTIONAL TO THE NITROGEN CHAMBER
DENSITY., FROM THE SOURCE., THIS IDONIZED NITROGEN BEAM WwiILL BE
DIRECTED =RIM L QUADRUPOLE ANALYZER, TUNED TO PASS THOSE
PARTICLES WHISE MASS-TO-CHARGE RATIO {(M/%) IS 28, ON TO AN
ELECTRON MULTIPLIER, THE OUTPUT PULSES WILL BE AMPLIFIED AND
COUNTED IN A 16+-BIT7 ACCUMULATOR., WHEN THE SATELLITE (S IN THE
SPINNING MUDE., THE NITROGEN DENSITY WwitLL BE MEASURED ONCE PER
SPIN PERIJD. NOMINALLY EVERY 1S5 SEC. THE NITROGEN KINETIC
TEMPERATURE wiLL BE MEASURED TWICE EACH SPIN PERIOD {(WITHOUT
THE BAFFLE OPERATING) AND ONCFE PER SPIN PERIOD WiTH BAFFLE
OPERATIUN, WHEN THE SPACECRAFT 1s IN THE DESPUN MODE. THE
NITROGEN DENSITY witt BE MEASURED NEARLY CONTINUOUSLY, EXCEPT
WHEN THE PARTICLE STRFAM IS INTERRUPTED BY THE BAFFLE EACH 2.0
SEC. I[N ‘THIS CASEs. THE NITROGEN TEMPERATURE WILL BE MEASURED
EACH 2.0 SEC AS THE BAFFLE SCANS. THE SENSOR WILL BE
VACUUM-SEALEN PRIOR TO LAUNCH AND OPENED TO THE ATMOSPHERE
AFTER THE SPACECRAFT IS IN ORAIY. MORF EXPFRIMENT DETAILS CAN
BE FOUND N *THE NEUTRAL-ATMOSPHERE TEMPERATURE INSTRUMENT,®
N L SPINCER, ET AL, QAD1O SCIENCE, VoL . 8, NO. &, PP.
287-2906 {1973).

EEES AR ELSER IR AL E R SR SRR AR ARt AC=E SERARARAREIRRANMER R EXSRRRSC R E
SPACECRAFY COMMON NAME- AE-£

ALTERNATE VAMES- S €Es, ATMOSPHERE EXPLORER=F
NS5DC 1D=- AE-E

LAST REPORTED STATE- AN APPROVED MISSION

LAUNCH DATE- SEPY., 75 SPACECRAFY WEIGHT~

LAUNCH SITE~ CAPE CANAVERAL, UNITED STATES
LAUNCH VEMICLE~- DELTA

453.6 KG

SPONSORING COUNTRY ZAGENCY
UNITED STAYES NASA-0SS
PLANNED ORBIT PARAMETERS
OR31T YYPE- GEOCENTRIC
ORBIT PERIDD- 129. MIN
PERIAPSIS~ 150.000 KM ALT

INCLINATION=~ 22. DEG
APOAPSIS- 4000.00 KM ALT

SPACECRAFT PERSONNEL (PM=PROJECT MANAGER, PS=PROJECT SCIENTIST,
MG=PRNOGRAM MANAGER. SC=PROGRAM SCIENTIST)

PM - Du.w. GRIMES coeeascccansnssNASA=-GSFC
GREENBELT, MD
PS - Newo SPENCER sveevcescenes NASA=GSFC

GREENBELT, MD

GAETAND seccecoassass NASA HEADOUARTERS
° WASHINGTON. DC

SCHMERL ING eceosessesesNASA HEADOUARTERS
' WASHINGTON, DC

MG - Few,
SC - EeRrR.

SPACECRAFT HFIEF DESCRIPTION

ONE OBJECTIVE 0OF, AE-E wliLL BE TC [INVESTIGATE THE
CHEMICAL PROCESSES AND SNERGY TYRANSFER MECHANISMS THAT CONTROL
THE STRUCTURF AND B8FHAVIOR OF THE EARTH®S ATMOSPHERE ANOD
IONOSPHERE THROUGH THE RFGION OF HIGH SOLAR ENERGY ABSORPTION.
MEASUREMINTS wiLt BE ORIENTED PRIMARILY TO THE LARGELY
UNEXPLORED LOw=ALTITUDE REGION BETWEEN 120 AND 300 KM,
HOWEVER . PROPERTIES ABOVE 300 KM wILL ALSD BE EXTENSIVELY
INVESTIGATED. THE EXPTERIMENT PAYLOAD witL INCLUDE
INSTRUMENTATION FOR THE MEASUREMENT OF SOLAR EUV RADIATION,
NEUTRAL | PARTICLE COMPOSITION AND TEMPERATURE, ATMOSPHERSIC
DENSITY, 10N COMPOSITION AND TEMPERATURE ELECTRON

CONCENTRATION AND TEMPERATURE, ATMOSPHERIC EMISSIONS. PARTICQLE

FLUXES, TIONOSPHERE CURRENTS. AND THE PHOTOELECTRON ENERGY
SPECTRUM. THE SATELLITE Wit BE A SHORT (1 M) CYLINDRICAL
PRISM wiTH A DIAMETER o0OF APPROXIMATELY 1.8 Mo IN THE

SPIN-STABILIZED MODE. THE SPACECRAFT'S SPIN AXIS WwiLL BE
PERPENDICULAR TO THE ORBIT PLANE., PIWER WILL 3E SUPPLIZED BY A
SOLAR CELL ARRAYe THE SPACECRAFT wILL USE A PCM TELEMETRY
SYSTEM THAT CAN OPERATE IN A REAL~-TIME OR TAPE RECORDER MODE.
‘AN  ONBOARD PROPU_SION SYSTEM wILL BT USED FOR MAKING ALTITUDE
CHANGES . THE SPACECRAFT 1S EXPESCTED TO HAVE A 1-YR LIFETIME,.
MORE DETAILS CAN BE FOUND ON PP, 263-269 OF *RADIQ SCIENCE,*
VOL. 8¢ ND. 4, APRIL. 1973,
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EXPERIMENT BRIEF DESCRIPTION

THE CYLINDRICAL ELECTROSTATIC PRDSE WILL BE A RETARDING
POTENTIAL (LANGMUIR TYPE) PROBE THAT WILL MEASURE THE CURRENT
FLOWING TO THE COLLECTOR FOR A KNOWN SAWTOOTH VOLTAGE PATTERN
TO BE APPLIED. FROM THIS RETAROING POTENTIAL (CURRENT VS
VOLTAGE) CURVE, ELECTRON DENSITY AND ELECTRON TEMPERATURE WwILL
BE DERIVED. THIS PRDOBE wiILt CONSIST OF A COLLECTOR ELECTRODE
EXTENDING ALONG THE CENTRAL AXIS OF A CYLINDRICAL GUARD RING.
THE GUARD RING WILL EXTEND 23 CM FROM THE SPACECRAFT, AND THE
ELECTRODE wILL EXTEND ANDTHER 10 CM FURTHER FROM THE END OF
THE GUARD RING. TWO IDENTICAL PROBES WILL BE MOUNTED PARALLEL
TO THE SPACECRAFT SPIN AXIS (SPIN AXIS WILL BE PERPENDICULAR
TO THE ORBIY PLANE) » AND A THIRD PROBE wILL BE MOQUNTED
PERPEND ICULAR TO THE SPIN AXIS. IN ADDITION TO ONBOARD
ANALYSES OF THE RETARDING POTENTIAL CURVES, WHICH WILL PROVIDE
TEMPERATURES AND ODENSITIES, THESE CURVES WILL BE YELEMETERED.
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EXPERIMENT NAME- I0ON COMPOSITION AND CONCENTRATION

NSSDC 1D~ AE-E -10

LAST REPORYED STATE- APPROVED

0SS DIVISION- PHYSICS AND ASTRONOMY PROGRAMS
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GREENBEL Y. MO
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GREENBELY, MD
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EXPERIMENTY BRIEF DESCRIPTION

THIS EXPERIMENT wILL BE FLOWN YO MEASURZ. THROUGHDUT THE
AE ORBIT, THE INDIVIDUAL CONCENTRATIONS OF ALL THERMAL IDN
SPECIES IN THE MASS RANGE | TO 72 ATOMIC MASS UNITS (AMU), AND
IN THE AMBIENT DENSITY RANGE FRCM 5 IONS PER CC TO S MILLION
TONS PER CCe. ANY COMBINATION OF THE FOLLOWING THREE MASS
RANGES, WHICH ARE EXPRESSED IN AMU, CAN BE SELECTED By GROUND
COMMAND == RANGE A - 4 TO 1, RANGE B - 18 T3 2, PANGE C - 72
T0 8. EACH RANGE wiLL NORMALLY BE SCANNED IN 1.6 SEC
(APPROXIMATELY 12 KM ALONG ORBIT}), BUT THE SCAN TIME PER RANGE
CAN BFf INCREASED TO S.1 SEC BY COMMAND. NORMAL OPERAYION wILL
CONSIST OF SEQUENCE ABCABC (72 TO 1 AMU IN 8.8 SEC), BUT OTHER
COMBINATIONS SUCH AS BCBC AND CCCC MAY BE USED. LABORATDRY AND
IN-FLIGHT DETERMINATION OF SPECTROMETER EFSICIENCY AND MASS
DISCRIMINATION wiLe PERMIT DIRECT CONVERSION OF MEASURED ION
CURRENTS TO AMBIENT CONCENTRATIONS. CORRELATION OF THESE
MEASURED DATA WITH THE RESULTS FROM COMPANION SXPERIMENTS.
CELECTROSTATIC PRDBE (AE-E -0l AND *RETARDING POTENTIAL
ANALYZER ( AE-E ~041),* SHOULD PERMIT INDIVIDUAL 10N
CONCENTRATIONS TO BF DETERMINED WITH AN ACCURACY OF PLUS OR

MINUS 10 PERCENT. THE EXPEZRIMENT®*S FQUR PRIMARY MECHANICAL
COMPONENTS witL BE == GUARD RING AND TON-ANALYZER TUBE,
COLLECTOR AND PREAMPL IFIER ASSEMALY, VENT, AND MAIN

ELECTRONICS HOUSINGs THE GUARD RING wlILL NORMALLY BE AT GROUND
POTENTIAL, BUT IT CAN BE PLACED AT -6 VOLTS AY COMMAND IF
DESIRABLE. EeGes IF THE SPACECRAFT ACOUIRED A POSITIVE CHARGE.
A  THREE-STAGE BENNET TUBE WITH ?- TO 5-CYCLE DRIFT SPACES WILL
BE FLOWN. AND HAS 8EEN MODIFIED TO PERMIT ION CONCENTRATION

MEASUREMENTS T0 aE OBTAINED DOwWN T0O 120 KM ALVITUOE.
SPECIFICALLY, A VENT wILL BE PROVIDED AY THFE REAR OF THE
SPECTROMETER . AND THE USUAL FLAT-DISK ION-CURRENT COLLECTOR

REPLACED BY A STACK OF WIRE-MESH GRIDS. THE FRESQUENCY
30 v PEAK-TO-PEAK R.F. VOLTAGE WILL VARY WITH THE MASS
MEASURED =-- RANGE A = 10 MHZ., RANGE B = S VMHZ, AND RANGE

wiLL BE
OF THE
RANGE



THE VACUUM TIGHY ALUMINUM=-CERAMIC
ANALYZER TUBE wiLL _BE A SERIES OF 16 PARALLEL

GRIDS. THE BALANCE BETWEEN TON=-CURRENT
AND MASS-RESOLUTION IN A BENNETT SPECTROMETER MAY
B8E ALTERED BY CHANGING APPROPRIATE VOLTAGES. TMESE VOLTAGE
CHANGES CAN BE CONTROLLED INDEPENDENTLY BY GROUND COMMAND FOR
EACH DONE OF THE THREE MASS RANGES. PRIMARY ANALOG INSTRUMENT
OUTPUT ¥ILL BE A COMPRESSED 10N CURRENT SPECTRUM WHICH wiLL
DISPLAY THE FuLL DYNAMIC RANGE OF THE AMPLIFIER SYSTEM ON A
SINGLE TELEMETRY CHANNEL. ONBOARD DATA PROCESSING wiLL PROVIDE
A -READOUT OF PRIMARY EXPERIMENT DATA IN THE FORM OF TwO
DIGITAL WORDS FOR EACH PEAK IN THE ION SPECTRUM. ONE EfGHT-BIT
WORD wILL INDICATE PEAK AMPLITUDE (CURRENT)
EIGHT-BIT WORD WwiILL I0ENTIFY SWEEP POSITION. 1.E.. SPECIES
IDENTIFICATIONe THE WORDS ¥ILL BE READ OUT IN PAIRS AT THE
MAIN FRAME TELEMETRY RATE OF 16 SAMPLES PER SEC. THE
INSTRUMENT CONF IGURATION SELECTED FOR A PARTICULAR PASS wiILL
DEPEND PRIMARILY ON THE DATA REQUIREMENTS OF THE SCIENCE
PROBLEM UNDER INVESTIGATION AND ON THE SPACECRAFY SPIN MODE.
MORE COMPLETE EXPERIMENY DETAILS CAN BE FOUND IN THE PAPER
*THE BENNETT ION-MASS SPECTROMETER ON ATMOSPHERE EXPLORER -C
‘AND  =E,°* He Co BRINTON ET AL+ RADIO SCIENCEs VOL. B, NO. 4,
PPe 323-332 (1973).
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EXPERIMENT BRIEF DESCRIPTION
THE AYMOSPHERIC DENSITY ACCELEROMETER EXPER IMENT wILL
DATA ON THE NEUTRAL DENSITY OF YHE ATMOSPHERE [N THE
RANGE 120 TO 400 KM BY THE MEASUREMENY OF SATELLITE
DUE TO AERODYNAMIC DRAG. THE EXPERIMENT wILL
THREE SINGLE=-AXIS ACCELEROMETERS. TWO OF THE UNITS
THE SPACECRAFT X-Y PLANE, AND THE THIRO wILL BE
THE Z AXIS. EACH 'INSTRUMENT WILL MEASURE THE
ELECTROSTATIC FORCE REQUIRED YO RESTRAIN A HOLLOW CYLINDRICAL
MASS UNDER EXTERNAL ACCELERATION. THE DYNAMIC RANGE OF EACH
UNIT wiLL BE 10 TO THE -6 TO 10 VO THE =12 GRAMS.

aBTAIN
ALY ITUDE
DECELERATION
CONSIST OF
wiLL LIE IN
ALIGNED WITH
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EXPERIMENT BRIEF DESCRIPTION

THIS EXPERIMENT wiLL MEASURE THE INTENSITY AND ENERGY
DISTRIBUTION OF THE PHOTOELECTRON FLUX IN THE THERMOSPHERE [N
THE RANGE 2 T0 S00 EV. THE INSTRUMENTATION ¥WILL CONSIST OF TwQ
OPPOSITELY DIRECTED HEMISPHERICAL-ELECTROSTATIC DEFLECTORS
COUPLED T0 SEPARATE ELECTRON MULTIPLIER DETVECTORS. THE
PHOTYOELECTRON ENERGY SPECTRUM wiILL BE SCANNED 8Y 1-SEC SWEEPS
aF THE VOLTAGE BETWEEN THE TwWD HEMISPHERICAL DEFLECTION
ELEMENTS OF EACH DEFLECTOR.
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EXPERIMENT BRIEF DESCRIPTION

THE PLANAR 1ON TRAP, A4 PRETARDING POTENTIAL TYPE OF
INSTRUMENT, WILL MEASURE CURRENT FLOWING TO A COLLECTOR FOR A
KNOWN L INEAR VOLTAGE SWEEP YO BE APPLIED VO THE COLLECTOPR., THE
1on TEMPERATURE » 10N DENSITY, COMPOSITION,. SUPRATHERMAL
ELECTRON FLUXES, AND SUPRATHERMAL FLECTRON TEMPERATUREIS wiLL
BE DETERMINED FRQM THIS QETARDING POTENTIAL CURVE AND
KNOWLEDGE OF THE VOLTAGE ON SUPPRESSOR GRIDS BETWEEN THE
INSTRUNENT APERTURE AND  THE COLLECTOR. THE EXPERIMENT wiILL
OPERATE IN ONE MODE WHILE THE SPACECRAFT IS SPINNING AND IN A
SECOND MODE WHEN THE SPACECRAFY IS NOT SPINNING. A COMPLETE
VOLTAGE SWEEP (BOTH DOWN AND UP -- ¢23 TO 0 TO +23 V) COULD 8E
ACCOMPLISHED [IN 3 SEC. IN THE NONSPINNING MNDE. AN ADDITI[ONAL
3-SEC *OuUCT* MODE WILL OPERATE TO PROVIDE MEASUREMENTS FROM
WHICH FRACTIONAL ION CONCENTRATIDON CHANGES AS SMALL AS 0.001L
IONS/CC PER 130 M ALONG TRACK TRAVEL COULD BF MADE.
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EXPERIMENT BRIEF DESCRIPTION .

THIS EXPERIMENT WwILL PROVIDE VOLUME EMISSION RATES FOR
SEVERAL DAYGLOW AND NIGHTGLOW OPTICAL EMISSION FEATURES. A
PHOTOMETER WILL BE USED, WHICH WILL CONTAIN TWO SZPARATE
OPTICAL CHANNELS. SPECTRAL SELECTION WILL BE ACCOMPLISHED WITH
A FILTER WHEEL THAT wiLL CONTAIN SIX INTERFERENCE FILTERS AND
A DARK AND CALIBRATE POSITION. THE TwQ CHANNELS WwILL BE
SEPARATYED IN  ANGLE BY 90 DEG. ONE CHANNEL WILL HAVE A 3-DEG
HALF—ANGLE CONF  FIELD OF VIEw FOR HIGH SENSITIVITY AND wILL
NORMALLY POINT TOWARD THE LoCAL ZENITH. THE SECOND CHANNEL
WIlL HAVE A FIELD OF VIE® OF 0.75-DEG HALF-ANGLE CONE FO® HIGH
SPAT AL RESOLUTION POINTING TANGENT T0 THE SURFACE OF THF
EARTH WHEN THE -SATELLITE 1S IN THE ORIENTED MODE. 80TH
CHANNELS Wity BE PROTECTED FROM STRAY LIGHT CONTAMINATION
DURING THE DAYTIME WITH MULTISTAGE BAFFLE SYSTEMS. ENTERING
PHOTONS WILL BE MEASURED WITH A PULSE COUNTING PHOTOMULTIPL ISR
SYSTEM CAPABLE OF COUNTING AT A RATE OF S TIMES 10 TO THE 6
COUNTS/SEC. THE SYSTEM OESIGN wILL PERMIT THE PHOTOMETERS TO
MAKE VALID DAYGLOW MEASUREMENTS WITHIN 200 MSEC AFTER HAVINS
THE SUN IN THE FIELD OF VISw, FILTERS CaN BS OPERATED IN
SEVERAL MODES INCLUDING FIXED FILTER AND AUTNMATIC FILTER
CHANGE SYNCHRONIZED TO SATELLITE QRIENTATION, THE TW0O SEPARATE
OPTICAL CHANNELS witd BE MONITORED AT TIMF INTERVALS
CONSISTENT WITH THEIR ANGULAR RESOLUTION IN THE SPINNING MODE.
THE NARRDOW CHANNEL wiLL HAVE AN INTEGRATION PCRIOD OF 30 MSEC
AND THE WIDE CHANNEL A PERIOD OF 120 MSEC. B8ASIC DATA ANALYSIS
WILL YIELO THE VOLUME EMISSION RATE ALONG THE SATELLITE TRACK,
AND THE NARROW CHANNEL WwILL PROVIDE VOLUME EMISSION RATES VS
ALTITUDE THROUGHOUT THE ENTIRE PERIGEFE REGION. MORF EXPERIMENT
DETAILS CAN RE FOUND IN *THE VISIBLE-AIRGLOW TXPERIMENT ON
ATMOSPHERE EXPLORER.* P. Bs MAYES, 7 AL+ QRADIO SCIENCZ, VOL.
Bs NO. &, PP, 369 (1973).
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BRIEF DESCRIPTION
ATMOSPHERE EXPLORER E SOLAR EUV FILTER PHOTOME TER
WILL HAVE TwO PRIMARY OBJECTIVES =-- (1) TO MONITOR
FLUX IN SIX WAVELENGTH [INTEQVALS FROM 40 TO 1100 A
MEASURE THE BROADBAND ATMOSPHERIC ABRSORPPTION AS A
ALTIYUDE TO DETEQMINE EFFECTIVE IONIZATION RATES
ALT ITUDE FOR MOLECULAR NITROGEN AND ATOMIC
OXYGEN. SECONDARY OBJECTIVES wiLL BOE TO PROVIDIE COVERAGE OF
TEMPORAL SOLAR EUV  VARIATIONS FOR THE SELECTED GRATING
SPECTROMETER EXPER IMENT AND TO PROVIDE A CHECK OF THE
LONG-TERM STABIL1TY OF THE EUV SPECTROMETER., THE INSTRUMENT
wiLL BE COMPOSED OF FOUR BENDIX SPIRAL ELECTRON MULTIPLIERS.

EXPERIMENT
THE
EXPERIMENT
SOLAR EUV
AND (2} T0
FUNCTION OF
AS A FUNCTION OF



THREE PHOTODIAODES.
THAT wiLe CONTATIN
TRANSPARENT IN  THE
FILTER PHOTOMETER

AND A STEPOED EIGHT-POSITION FILTER WHEEL
SIX UNBACKED METALLIC FILTERS THAT witL BE
VICINITY OF THE PLASMA FREQUENCY. THE
witL HAVE A TRANSPARENT POSITION. A
CALIDRATION PDSITION, AND AN OPAQUE POSITION. SINCE EACH OF
THE FILTERS wrtLt BE WwED TO EACH OF THE DEVECTORS, THIS
CONFIGURATION wWILL PROVIDE AN INFLIGHT RELATIVE CALIBRATION OF
ALL THE DETECTOFS. THE EXPERIMENT wILt 8F RIGIDLY MOUNTED ON
THE +Z AXIS. THE TILY ANGLE WILL BE QOPTIMIZED, DEPENDING ON
THE SELECTED SPACECRAFT ORBITAL PARAMETERSs FOR MAXIMUM SUN
VIEWING TINF FOQ HOTH THE SPINNING AND THE EARTH-ORIENTED
SPACECRAFY OPFRATING MDDES. ADEQUATE TEMPORAL COVERAGE OF THE
SUN  vILL BE HPROVIDED 0Y THE LARGE INSTRUMENT FIELD OF VIEW
(PLUS OR MINUS 30 DEG).
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1ONOSPHERES P ANETARY ATMOSPHERES

EXPERIMENT PERSONNEL (PI=PRINCIPAL INVESTIGATOR., TL=TEAM LEADER
OI=0THER INVESTIGATOR, TM=TEAM MEMBER)

PI = HeEe HINTEREGGE® cveessessUSAF CAMBRIDGE RES LAB
. BEDFORD, MA

01 = DeEe BEDG cescssssccncssness USAF CAMBRIDGE RES LAB
BEDFORD, MA

OF = teAe HALL ceesrccencercssstUSAF CAMBRIDGE RES LAB
- BEDFORD, MaA

0Ol = Js.Ees MANSON seesses e+ USAF CAMBRIDGE RES LAB
BEDFORD, MA

Ol = Caews CHAGNON .. «s USAF CAMBRIDGE RES LAB
BEDFORD, MA

EXPERIMENT BRIEF DESCRIPTION

SIX GRAZING=-INCIDENCE GRATING MONOCHROMATORS, WHICH WILL
COMPRISE THE F£Fuv SPECTROPHOTOMETER, WILL PROVIDE MEASUREMENTS
OF THE SOLAR Ffuv FLUX IN  THE 170- TO 1700-A RANGE. THIS
INSTRUMENT WILL HAVE MODERATE SPECTRAL RESOLUTION (2 A AT 300
A) AND  wILL BE CAPABLE OF SCANNING THE ENTIRE RANGE OR
SELECTING SIX NARROW BANDS FOR CONTINUDUS HIGH FTIME RESOLUTION
MONITORING. THE INSTRUMENT, WHICH WILL BE POINTED TOWARDS THE
SUN wIiTH AN ACCURACY OF 2 ARC-MIN, wILL PROVIDE DATA
REFLECTING THE SOLAR INPUT AND DATA INDICATING ATMOSPHERIC
ATTENUATION.
AE-E, NIZR

EXPERIMENT NAME- OPEN SOURCE NEUTRAL MASS SPECTROMETER

NSSOC 1D~ AE-E -07

LAST REPDRTED STATE- APPROVED

0SS DIVISIIN-
DISCIPLINE(S)-

FHYSICS AND ASTRONOMY PROGRAMS
IOMOSPHERES PLANETARY ATMOSPHERES
EXPERIMENT PERSONNEL (PI=PRINCIPAL

INVESTIGATORs TL=TEAM LEADER

O1=0THER INVESTIGATOR: TM=TEAM MEMBER)
PI -  A.QeC.NIER seslU OF MINNESDTA
MINNEAPDLIS. MN
0l - wW.E. HOTTER o .o cealU OF MINNESOTA
MINNEAPOLIS. MN
01 - K. MAUYERS BERGER » seeU OF MINNFSOTA

MINNEAPOLIS. MN
EXPERIMENT HRIEF DESCRIPTION

THE OBJECTIVE ODF THIS EXPERIMENT wILL BE TO CONTRIBUTE
TO A STUDY OF THE CHEMICAL, DYNAMIC, AND ENERGETIC PROCESSES
THAT CONTROL THE STRUCTUPE OF THE THERMOSPHERE, BY PROVIDING
DIRECT: IN SITU MEASUREMENTS 0OF CONCENTRATIONS OF B80TH THE
MAJOR AND MINJR NEUTRAL ATMOSPHERIC CONSTITUENTS HAVING MASSES
IN  THE  RANGE FROM 1 TO 88 AMU., A DOUBLE-FOCUSING
MATTAUCH-HERZNG MAGNETIC DEFLECTION MASS SPECTROMETER WITH AN
IMPACT ION SJURCE WILL BE USED. TWO ION COLLECTORS wILL 8E
INCLUDED TO MEASURE SIMULTANEOUSLY IONS DIFFERING IN MASS BY A
FACTOR OF FEIGHT, 1.C.s THE TWD MASS RANGES COVERED ¥ILL 8E 1
T3 8§ AMU AND 7 TO 48 AMU. AN OPEN [ON SOURCE wiLL S8E USED TO
MINIMIZE THE LOSS OF REACTIVE SPECIES SUCH AS ATOMIC DXYGEN.
NORMALLYs A 100 MICROAMPERE BEAM OF 75 EV ELECTRONS WILL BE
USED FOR PRODUCING THE IONS. [N VIEW OF THE OVERALL GEOMETRY
OF THIS INSTRUMENT, APPROXIMATELY IC TO THE -5 AMPERE OF
RESOLVED MASS 28 1I0NS WwILL APPEAR AT THE COLLECTOR FOR
MOLECULAR NITROGEN GAS WHEN THE MOLSCULAR NITROGEN PRESSURE IN
THE SOURCE IS EQUAL TO 1 TORR (1.33 MB). THE ELECTRPON
ACCELERATING VCOLTAGE CAN BE REDUCED TO 25 EV ON COMMAND. AT
THIS LOWER ENERGY, THERE SHOULD NOT BE ANY DISSOCIATION OF
MOLECULAR NITROGEN. ANDs THEREFORE, IT WILL BE POSSIBLE TO TRY
TO MEASURE ATMOSPHERIC ATOMIC NITROGEN. ELECTRON MULTIPLIERS
IN THE COUNTING MODE WwILL SE USED AS DETECTORS FOR BOTH HIGH-
AND LOW-MASS [ON CNLLECTORS. A SO-PERCENT TRANSMISSION GRID,
MOUNTED BETWEELN THE HIGH=-MASS COLLECTYOR SLIT AND ITS
MULTIPLIER OETECTOR, wiLL [INTERCEPT HALF THE BEAM. THE GRID
wILL BE  CONNECTED TO AN ELECTROMETER AMPLIFIER. AND,
THEREFURE, THE OYNAMIC RANGE OF THE MEASUREMENTS WILL BE
EXTENDED 8y ALLOWING  SENSIBLE READOUTS AT 10N CURRENT
MAGNITUDES T0) LARGE FOR THE ELECTRON MULTIPLIER OPERATION.
PLANNED .OVERLAP IN THE RANGES 2F THE Tw0 MEASURING TECHNIQUES
WILL PERMIT A CHECK OF THE GAIN CHARACTERISTICS OF THE

MULTIPLIZR YO BE MADE, SEVERAL MEASUREMENT MODES wiILL BE
AVAILABLE AND witlL BE SELECTED 8Y GROUND COMMAND OURING
FLIGHT, USUALLY THE MASS SPECTROMETER WILL BE STEPPED FROM ONE

MASS OF INTEREST YO ANQTHER
READ=-ONLY MEMORY DEVICE. EIGHT
INTO THE FOLLOWING FOUR CATEGQORIES (1) NORMAL PROGRAMS THAT
CONCENTYRATE ON THE PEAKS OF GREATEST ABUNDANCES SuCH AS
MOLECULAR AND ATOMIC OXYGEN., MOLECULAR NITRIGEN, HELIUM, AND
ARGON, (2) MINOR CONSTITUENT PROGRAMS THAT OMIT MEASUREMENTS
0NF THE DOMINANT SPECIES TO PERMIT THE ELECTRON MULTIPLIER TO
OPERATE AT LOWER ALTVITUDES THAN OTHERWISE POSSIBLE, (3) A
LO¥-MASS PROGRAM THAT CONCENTRATES NN MASSES FROM 1 TO S AMU,
AND &) A NITROGEN OXIDE PROGRAM THAT MEASURES THIS MASS-30
CONSTITUENT NEARLY CONTINUDUSLY. IN ADDITION, AN OPTION wILL
BE AVAILABLE TO COMMAND THE SPECTROMETER TD SCAN THE MASS
RANGE IN 0.25-AMU  STEPS. ABUNDANT CONSTITUENTS wiLL BE
MEASURED APPROXIMATELY ONCE EACH HALF~-SEC, CORRESPONDING TO A
SPATIAL RESOLUTIDN OF APPROXIMATELY 5 KM ALONG THE SATELLITE
TRACK ., THE RANGE OF OQOPERATION FOR THE ELECTROMETER WILL BE
APPROX IMATELY 2.4 TINES 10 TO THE -14 YO 4,8 TIMES 10 YO THE

UNDER THE CONTROL OF A 32-STEP
OF THESE 32-STEP PROGRAMS FALL

-9 AMP, AND FOR THE MULTIPLIER THE UPPER LIMIT wiLL BE 3 TIMES
10 TO TYTHE 6 COUNTS/SEC. MORE EXPERIMENT DETAILS CAN BE FOUND
N *THE OPEN SOURCE NEUTRAL-MASS SPECTROMETER ON ATMOSPHERE
EXPLORER-C. -0« AND -E.°* A, N, NIER ET AL, RADIO SCIENCE, VOLe
8+ NO. 4, PP, 271 (1973).

—mm—ee- AE-E, PELZ --- - --- —

EXPERIMENY NAME- CLOSED SOURCE NEUTRAL MASS SPECTROMETER

NSSDC 1D- AE-E -08

LAST REPORTED STATE- APPROVED

0SS DIVISION-
OISCIPLINE(S])-

PHYSICS AND ASTRONOMY PROGRAMS
TONDSPHERSS PLANETAIY ATMOSPHERES

EXPERIMENT PERSONNEL {PI=PRINCIPAL INVESTIGATOR, TL=TEAM LEADER
DI=0THER INVESTIGATNR, TM=TEAM MEMBER)

Pl - Dol PELZ eessocncrncence s NASA-GSFC

GREENBELT, MD
Ol - C.A. REBER ecseceevnvrnsroceeNASA-GSFC

GREENBELT, MD
Ol - GeR. CAR{GNAN ssancoseel OF MICHIGAN

ANN ARBOR, ML
o1 - AeEs HEDIN oo +NASA-GSFC

GREENAELT, MD
EXPERIMENT BRIEF DESCRIPTION

THIS EXPERIMENT wilL MEASURE IN SI1TU THE SPATIAL

DISTRIBUYION AND TEMPORAL CHANGES OF THE CONCENTRATIONS OF THE
NEUTRAL ATMOSPHERIC SPECIES. IN ADDITI3N, NEW INSIGHY INTD IN
SITU MEASUREMENT TECHNIQUES MAY B8E OBTAINED FROM COMPARISONS
OF THESE MEASUREMENTS «ITH THOSE OBTAINED FROM OTHER ONBOARD
EXPERIMENTS, NAMEL Y -~ CPEN SOURCE SPECTROMETER (AE~-E -07)
SOLAR Euv SPECTROPHOTOMETER { AE-E ~06}, AND
DENS ({TY-ACCELEROMETER (AE-E -02)e THE MASS-SPECTROMETER

SENSOR
CHANBER
AND aN
ALTITUDE
GAS/SURFACE
LIMITATIONS,

WILL INCLUDE A GOLD-PLATED STAINLESS STEEL THERMALIZING
AND ION SOURCE, A MYPERBOLIC ROD QUADIUPQLE ANALYZER,
OFF-AXIS ELECTRON MULTIPL IER. APPROX IMATE UPPER
LIMITS OF MEASUREMENT, DETERMINED PRIMARILY BY
INTERACT IONS AND INSTRUMENT SENSITIVITY
wiLL BE 250 KM FOR MOLECULAR OXYGENes 300 KM
FOR ARGONs 550 KM FOR MOLECULAR NITROGEN, 700 KM FOR ATOMIC
OXYGENSs AND 1000 KM FOR HELIUM. FIVE DIFFERINT SEQUENCES OF
MASS SELECTION WILL BE AVAILABLE AND. EXPRESSED IN ATOMIC MASS

UNITS (AaMuU), WILL BE ~- (A} GEOPHYSICAL - ls 2+ 4, TOTAL, 16,
28+ 32+ SELECTED. 40. (B) ANALYTICAL - 12, t4, 18, 20, 22. 30.
44, CALIBRATE, ZEROs (C) [INDIVIDUAL =~ SELECTED, SELECTED.

SELECTED.» - - (ANY MASS | TO 44), (D) SWEEP DIGITAL = 1+ 2«
3. 4, Se o o o 45 {IN 3/16-AMU STEPS), (E)} SWIEP ANALOG 2+ 3»
4, 5. 45 (CONTINUOUS). THE FIVE OPERATIONAL FORMATS USED CAN
BE SELECTED B8Y GROUND COMMAND, AND EACH ONZ wilL CONTAIN A
DIFFERENT COMBINATION OF THE FIVE MASS SELECT{ON SEQUENCES
LISTED ABOVE. WHEN OPERATING IN THE *NORMAL®* FORMAT, THE
ANALYZER wiItLL MEASURE ALL MASSES [N THE RANGE 1 TO 48 ¥ITH
EMPHASLTS ON  HYDQOGEN. HELIUM, OXYGEN. NITRDGIN, AND ARGON.
ANOTHER FORMAT WILL BE DOPTIMIZED FOR MINOR CONSTITUENT STUDIES
OF ANY INDIVIDUAL GAS SPECIES (N THS MEASURID RANGE. SPATIAL
RESOLUTLON wiLL BE DETERMINED PRIMARILY BY THE MDDE OF
SPACECRAFT OPERATION. WHEN THE SPACECRAFT 1S SPINNING AT &
RPM, MEASUREMENTS OF THE PRINCIPAL ATMOSPHERIC SPECIES wILL BE
OBTAINED AT 12-KM INTERVALS (1.5 SEC) ALONG THZ SATELLITE
TRACK » WHILE THE INSTRUMENT S FACING FORWARD. USING *NORNAL®
FORMAT, ALL MEASUREMENTS WILL BE MADE AT 12-KM INTERVALS WHEN
THE SPACECRAFT 1S DESPUN. IN OABIT, THE PRESEALED SPECTROMETER
wiLL BE OPENED. AND THE ATMOSPHERIC CONSTITUSNTS wiLL PASS
THROUGH A XNIFE-EDGED ORIFICE INTO THE THERMALIZATION CHAMBER
AND ION SOURCE. SELECTED IONS WILL LEAVE THE QUADRUPOLE
ANALYZER THROUGH A WEAK FOCUSING LENS AND wiLL BE ACCELERATED
INTD A L4-STAGE E_ECTRON MULTIPLIER, WHERE THEY wiILL 8E TURNED
90 DEG TO STRIKE THE FIQST DYNODE. FOR EACH IMPACTING 10N, THE
MULTIPLIER DOUTPUT WILL BE A PULSE OF 2 X 10 TDO THE SIXTH POWER
ELECTRONS. THESE outpuT PULSES wiLL CONSTITUTE THE
MEASUREMENT » AND THE COUNT RATE wiLL S€ PROPORTIONAL TO THE
CHAMBER DENSITY OF THE SELECTED SPECIES. THESE DENSITY VALUES
wIlLL THEN 8E CONVERTED TO AMBIENT CONCENTRATINNSs THE ANALYZER
WILL NDRMALLY OPERATE AT A PESDLUTION OF 1 AMU OVER THE MASS
RANGE . SO THAT A MASS PEAK ONF-THOUSANDTH THE AMPLITUDE OF AN
ADJACENT PEAK CAN BE MEASURED. FOR THE DYNAMIC RANGE REQUIRED,
PULSES OCCURRING ODURING 0.015-SEC INTEGRATION INTERVALS WwILL
BE ACCUMULATED IN A 16-BIT COUNTER, MULTIPLE INTEGRATION
PERIODS (up  TO 16) WILL BE ASSIGNED TN EACH MEASUREMENT FOR
LESS DENSE ATMOSPHERIC SPECIES. AUTOMATICALLY SELECTED RANGES



OF TONIZING ELECTRON CURRENTS WILL BE VUSED. THE OVERALL
DYNAMIC RANGE OF THE MEASUREMENTS ‘wILL BE GREATER THAN 10 YO
THE SEVENTH POWER, THERE IS PROVISION FOR THE INSTRUMENT
ORIFICE TO BE COVERED DURING SPACECRAFT THMRUSTER OPERATIONS.
MORE EXPERIMENT OETAILS CAN BE FOUND IN °*A NEUTRAL~-ATMOSPHERE
COMPOSITION EXPERIMENT FOR TYHE ATMOSPHERE EXPLORER ~Cs+ -D,
~Es»* De To 2ELZ ET AL. RADIO SCIENCE, VOL. 8s NO. 4, PP. 272
(1973).

=——===<=~ AE-E. RICE

EXPERIMENT NAME- CAPACITANCE MANOMEYER

NSSOC 1D~ AE-E -12

LAST REPORTED STATE~ APPROVED

DSS DIVISIDON- PHYSICS AND ASTRONOMY PROGRAMS
DISCIPLINELS) - PLANETARY ATMOSPHERES

EXPERIMENT PERSONNEL (P I=PRINCIPAL INVESTIGATOR, TL=TEAM LEADER
OI=0THER INVESTIGATORs, TM=TEAM MEMBER)

PI - CeJe RICE eecacssscsases«o AERDSPACE CODRP
EL SEGUNDO, CA
0] = Vele CARTER sacscrccenceses AEROSPACE CORP

. EL SEGUNDGO. CA
EXPERIMENT BRIEF DESCRIPTION

THE CAPACITANCE MANOMETER
PRIMARILY AN ENGINEERING EXPERIMENT TO PROVIDE ODATA ON
SPACECRAFT OPERATIONS S HOWEVER, DATA FROM TH1S EXPERIMENT
WILL ALSDO BE CORRELATED WITH ACCELERDMETER AND I[ON GAUGE DATA
IN EVALUATING SATELLITE ORAG. THE MANOMETER. ALSO REFERRED YO
AS PRESSURE SENSOR B (PS8}, WILL PROVIDE A DIRECTY MEASURE OF
ATMOSPHERIC PRESSURE IN THE REGION BELOW 200 KM, THE ACCURACY
OF THE PS8 GAUGE WILL VARY FROM ABOUT 10 PERCENT AT 120 KM TO
ABQUT 40 PERCENT AT 180 KMa THE PS8 wILL CONSIST OF TwO
SPHERICAL . THERMALLY CONTROLLED CHAMBERS: SEPARATED 8Y A THIN
MEMBRANE STRETCHED FLAT AND UNDER RADIAL TENSION. ANY
OEFLECTION OF THE DIAPHRAGM CLOSED BY A PRESSURE DIFFERENTIAL
BETWEEN THE TwO SIDES WILL CAUSE A CHANGE IN CAPACITANCE
BETWEEN THE DIAPHRAGM AND ADJACENT ELECTRODE WHICH wlLL
BLIAS AN AC BRIDGE CIRCUIT. AIR WILL BE ALLOWED INYOQ ONE OF
THE CHAMBERS THROUGH Tw0 PORTS 180 DEG APART AND PERPENDICULAR
TO THE SPACECRAFT SPIN AXIS. THUS THE WAKE-RAM PRESSURE
DIFFERENTIAL WILL BE SAMPLED TWICE EACH SPACECRAFT REVOLUTION.

TO BE FLOWN ON AE-E IS

AN

~=====— AE-Es RICE

EXPERIMENT NAME- COLD CATHODE 1ON GAUGE

NSSDC ID~- AE-E -13

LAST REPDORTED STATE-~ APPROVED
0SS DIVISION- PHYSICS AND ASTRONOMY PROGRANS
DISCIPLINE(S)~' PLANETARY ATMOSPHERES

EXPERIMENT PERSONNEL (PI=PRINCIPAL INVESVIGATOR, TL=TEAM LEADER
OI=0THER INVESTIGATOR, TM=TEAM MEMBER)

Pl = CaJe RICE eoccavcsnvecccass AERDSPACE CORP
EL SEGUNDO, CA
oL - Vel CARTER ssvevecssceoses AEROSPACE CORP

EL SEGUNDD. CA
EXPERIMENT BRIEF DESCRIPTION

THE COLD CATHODE~ION GAUGE TO BE FLOWN ON AE-E wILL BE
PRIMARILY AN ENGINEERING EXPERINENT TO PROVIDE DATA
SPACECRAFT OPERATION. HOWEVER, DATA FROM THIS EXPERIMENT wILL
BE CORRELATED WITH ACCELEROMETER AND CAPACITANCE MANOMETER
DATA YO EVALUATE SATELLITE DRAG PERFORMANCE. THE ION GAUGE,
ALSO REFERRED TO AS PRESSURE SENSOR A {(PSA}. ¥WILL MEASURE
ATMOSPHERIC PRESSURE IN THE REGION BETWEEN 120 TO 370 XM ABOVE
THE EARTH®*S SURFACE FOR VALUES OF ATMOSPHERIC PRESSURE BETWEEN
1.3 E=~3 TO 1.3 E-7 MB. THE ESTIMATED ACCURACY OF THE PSA wiLL
BE PLUS OR MINUS 20 PERCENT. THE CYLINDRICALLY-SHAPED SENSOR
PACKAGE W®ILL CONSIST OF A WEDGE-SHAPEO ORIFICEs A CATHODE NEAR
GROUND POTENTIAL. AN ANODE OPERATING AT ABOUT 1300 VDCe AND A
PERMANENT MAGNETIC FIELD OF ABOUT 1600 GAUSS, THE GAUGE wiILL
CONTAIN NO PRIMARY SOURCE OF [IONIZING ELECTRONS. THE
DISCHARGE wlLL BE [INITIATED BY FIELD EMISSION AND wiLL BE
SELF=SUSTAINING AT A PRESSURE ABOVE 1+3 E=7 MB. THE {ON
CURRENT WILL BE COLLECTED AT THE CATHODE. THE SENSOR WILL BE
MOUNTED ON THE SPACECRAFT, WITH THE ORIFICE PERPENOICULAR YO
THE SPACECRAFT SPIN AXIS., WHICH wIlLL BE NORMAL TO THE ORBITAL
PLANE » THE INSTRUMENT CAN BE OPERATED IN TwO MODES. SPINNING
OR DESPUNs WHEN THE SPACECRAFT IS IN A SPINNING MODEs YHE PSA
WILL ALTERNATELY SAMPLE THE RAM AND WAKE PRESSURE. WHEN THE
SPACECRAFT 1s N THE DESPUN MODE. THE PSA WILL FACE 30 DEG
FROM THE DIRECTION OF MOTION. DATA FROM THIS EXPERIMENT wILL
NOT BE TAPE RECDRDED, BUT OBSERVED IN REAL TIME.

SPENCER

AE~-E»

EXPER JMENY NAME- NEUTRAL GAS TEMPERATURE AND
CONCENTRATION
NSSOC 1D-

AE~E -09

LASY REPORTED STATE- APPROVED

0SS DIVISION= PHYSICS AND ASTRONOMY PROGRAMS
DISCIPLINE(S) - PLANEYARY ATMOSPHERES

ON,

EXPERIMENT PERSONNSL {PI=PRINCIPAL INVESTIGATOR, TL=TEAM LEADER

DI=OTHER [INVESTIGATOR. TM=TEAM MEMBER)

Pl = N.w. SPENCER . «oNASA-GSFC
GREENBELT, ™MD
O1 - G.Re CARIGNAN ceo e eseld OF MICHIGAN
ANN ABOR, M1
Ol = H.B. NIEMANN ., eseNASA-GSFC

GREENSELY, MD
EXPERIMENT BRIEF DESCRIPTIDN

THIS EXPERIMENT IS ODESIGNED TO MEASURE THE K INETIC
TEMPERATURE OFf THE NEUTRAL ATMOSPHIRE 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
VAR[ATION . OVER A SPIN CYCLE WITH A XNOWLEDGE OJF THE
SATELLITE'S MOTION AND ORIENTATION wiLL LEAD T0 A
DEYERMINATION OF THE AMBIENT TEMPERATURE, INDEPENDENT OF SCALE
HEIGHT & A MEASUREMENT OF THE AMBIENT NITROGEN DENSITY WwIiLL
AL SO BE GBTAINED, AN ALTERNATE MEASUREMENT OF NEUTRAL
TEMPERATURE WILL ALSD BE UNDERTAKEN, USING A BAFFLE INSERTED
IN FRONT JF THE OQRIFICE TO INTEPCEPT A PORTION OF THE GAS
PARY ICLE STREAM ENTERING THE CHAMBER, WHEN THE SATELLITE IS IN
THE DESPUN MODE, THE BAFFLE witt SE MADE TO OSCILLATE IN A
STEPWISE FASHION IN ORDER TO INTERQRUPT THE PARTICLE STREAM
SEEN BY THE ORIFICED CHAMBER. THESE CHAMBER DENSITY VARIATIONS
CAN BE INTERPRETED T0 YIELD THE NEUTRAL GAS KINETIC
TEMPERATURE ALSQO. A DUAL~-FLLAMENT 1QOM SQURCE wlLL SAMPLE THE
THERMALIZED MOLECUL AR NETROGEN [N THC CHAMBER AND wiILL PRODWCE
AN ION BEAM DENSITY PROPORT[ONAL TO THE NITROGEN CHAMBER
DENSITY., FROM THE SOURCE, THIS IONIZED NITROGEN BEAM wILL BE
DIRECTED INTO A QUADRUPOLE ANALYZER, YUNED TO PASS THOSE
PARTICLES WHOSE MASS-TO-CHARGE RATIO (M/E) IS 28, ON YO AN
ELECTRON MULTIPLIER. THE OUTPUY PULSES WwiLL BE AMPLIFIED AND
COUNTED IN A 16-BIT ACCUMULATOR, WHEN THE SATELLITE IS IN THE
SPINNING MQODE, THE NITROGEN DENSITY #ILL BE MEASURED ONCE PER
SPIN PERICD., NOMINALLY EVERY 15 SEC. THE NITRNGEN KINETIC
TEMPERATURE WILL BE MEASURED TWICE SACH SPIN PZIRIND (WITHOUT
THE BAFFLE OPERATING) ANO ONCE ©PER SPIN PERIQD WITH RAFFLE
OPERATION. WHEN THE SPACECRAFTY 1s IN THE DESPUN MODE, THE
NITROGEN DENSITY wiLL BE MEASURED NEARLY CONTINUDUSLY. EXCEPTY
WHEN TYTHE PARTICLE STREAM [S INTERRUPTED BY THE BAFFLE EACH 2.0
SECe IN THIS CASE., THE NITRDGEN TEMPERATURE wlLL BE MEASURED
EACH 2.0 SEC AS THE BAFFLE SCANS,. THE SENSNP wilLi 8E
VACUUN-SEALED PRIOR TO LAUNCH AND OPENED TD THF ATMQSPHEPE
AFTER THE SPACECRAFT IS IN ORBIT. MORE EXRERIMENT DETAILS CAN
BE FOUND IN, *THE NEUTRAL-ATMOSPHERE TEMPERATURE [NSTRUMENT,*
Nao L SPENCER, ET Al RADIN SCIENCE, VOL. 8, NO. 4, PP.
287-296 (1973),

EEEEREERSAREXRR R AER R R R0k ACERDS 2 *EKEXRXERXA R R XX K0 AR KRN
SPACECRAFT COMMON NAME- AEROS 2
ALTERNATE NAMES- AERQOS-B

NSSDC 10— 74-055A

LAST REPORTED STATE- LAUNCHED AND OPERATING PARTIALLY

AT A SUBSTANDARD DATA ACQUISITION RATE SINCE 08/06/74.
SPACECRAFT WEIGHT- 125, KG
UNITED STATES

LAUNCH DATE- 07/16/7a
LAUNCH SITE~ VANDENBERG AFB,
LAUNCH VEHICLE~- SCOUT

SPONSORING COUNTRYZAGENCY
FED REP OF GERMANY
UNITED STATES

GFY
NASA-0OSS

INITIAL ORBIT PARAMETERS
ORAIYT TYPE- GEGCENTRIC
ORBIT PERIOD- 95.5 MIN
PERIAPSIS~- 217. KM ALT

N7717/ 74
97.4
8684 KM

EPOCH DATE-
INCLINATION-
APOAPSIS~

DEG
ALY

RECENT ORBIT PARAMETERS
ORBIT TYPE- GEDCENTPRIC
ORBIT PERIOD- 95.206 MIN
PERIAPSIS- 21685 KM ALT

EPQCH DATE- 08/06/74
TNCLINAYION- 97.45
APOAPSTS— Ba0.20 XM

DEG
ALT

PS=PROJECT SCIENTIST,
SC=PROGRAM SCIENTIST)

SPACECRAFT PERSONNIL (PM=PROJECT MANAGER,
MG=PROGRAM MANAGER,
JRe sesseseesNASA-GSFC

GREENBELT, MD
eneesGES FUR WELTRAUMFORSCH
BONN. FED REP DF GERMANY
veseeMPI-NUCLEAR PHYS
" HEIDELBERG. FED EP OF GERMANY
eeeeNASA-GSFC
GREENBELT, MD
eeeesNASA HEADQUARTERS
WASHINGTON, DC
eseesNASA HEADOUARTERS
WASHINGTON, DC

PM - Cale. WAGNER,

PM - KIEHNE cccaeve

PS - P. LAEMMERZ AHL

BAUER sases

PS -

MG - HOLTZ

sesese

sSC - SCHMERLING »

BRIEF DESCRIPTION

AERDOS B SATELLITE HAD A CYLINDRICAL SHAPE,. A
DIAMEYER ©OF 0.912 M, AND A HEIGHY OF 0.71D0 %. IT WAS LAUNCHED
INTO AN ELLIPTICAL, POLAR, NEARLY SUN-SYNCHRONOUS SARTH 0RBIT.
THE SPACECRAFY WAS SPIN-STABILIZED AT 10 RPM AND DRIENTED WITH
THE SPIN AXIS TOWARD THE SUN. THE PURPOSE D7 THE MISSION WAS
TO STUDY THE STATE AND BEHAVIOR OF THE UPPER ATMOSPHERE AND
1 ONDSPHERIC F ADIATION, ESPECTALLY WITH PREGARD TO THE
INFLUENCE OF THE SOLAR UV RADIATION. FIVE EXPERIMENTS PROVIDED
DATA WHICH [INCLUDED THE TEMPERATURE AND DENSITY OF ELECTRONS,
TONS, AND NEUTRAL PARTICLES, THE COMPOSITION AF TONS AND
NEUTRAL PARTICLES, AND SOLAR ULTRAVIOLET FLUX.

SPACECRAFT
THE



AERDS 2+ KRANKOWSKY

EXPERIMENT NAME- MASS SPECTROMETER (MS)

NSSDC ID- 74-055%A-01

LAST REPORTED STATE- LAUNCHED AND OPERATING NORMALLY
AT A SUBSTANDARD DATA ACQUISITION RATE SINCE 08/06/74.

0SS DIVISION- PHYSICS AND ASTRONOMY PROGRAMS
DISCIPLINE(S)~ ATMOSPHERIC PHYSICS IONOSPHERES

EXPERIMENT PERSONNEL (PI=PRINCIPAL INVESTIGATOR, TL=TEAM LEADER

OI=0THER INVESTIGAYOR. TM=TEAM MEMBER)
Pl = D+KeHoKRANKOWSKY coee esMPI=NUCLEAR PHYS -
. HEIDELBERG. FED REP OF GERMANY
01 - P LAEMMERZAHL «sessesee MPI-NUCLEAR PHYS
HEIDELBERG, FED REP OF GERMANY

EXPERLMENT BRIEF DESCRIPTION

THIS EXPERIMENT WwAS FLOWN TO PROVIDE MEASUREMENTS OF
NEUTRAL AND IDNIZED ATMOSPHERIC SPECIES IN THE MASS RANGE FROM
1 T0 aa Auy, THE QUADRUPOLE MASS ANALYZER . WITH 1Ts
CSEMI-UPEN® ION  SOURCE. WAS SEALED UNDER VACUUM AND OPENED IN
ORBIT. FOR AN ATMOSPHERE wITH AN EXOSPHERIC TEMPERATURE OF
APPROX IMATELY 1500 DEG K. THE UPPER ALTITUDE LIMITS OF NEUTRAL
MEASUREMENTS FOR DIFFERENT GAS SPECIES WAS MOLECULAR
NITROGEN - 660 KM, MOLECULAR OXYGEN - 500 KM, ATOMIC OXYGEN -
800 KMs ARGON - 250 KM, AND HELIUM ~ 880 KM. {ON DENSITIES
FROM 1 PER CC TO 10 TO THE 6 PER CC WwERE MEASURED THROUGHOUT
THE ORBIT. THE ION  SOURCE WERE OPERATED IN TwWO MODES.
NEUTRAL GAS SPECIES WERE PARTLY 1ONIZED BY A REGULATED
100-MICROAMPERE BEAM OF 7S-Ev ELECTRONS PRODUCED BY EITHER OF
TWO REOUNDANT HOT FILAMENTS THAT WwERE SELECTED BY GROUND
COMMAND » THE IONS WERE FOCUSED INTO THE MASS ANALYZER BY AN
ION LENS SYSTEM COMPOSED OF A  REPELLING GRID AND Two
ACCELERATIOM LENSES. IN  THE (ON MODE, THE AMBIENY TONS
DRIFT ING INTI  THE TON SPNURCE REGIDN WEPE ATTRACTED 8Y A
NEGATIVELY-BIASED GRID AND SUBSEQUENTLY FOCUSED INTO THE
ANALYZER. THE MASS RESOLUTION WAS ADJUSTED TO BE 30, AND A
SWEEP THROUGH THE ENTIQE MASS RANGE TOOK 1,22 SEC. AFTER
LEAVING THE MASS ANALYZER . THE INDIVIDUAL ION CURRENTS WERE
DETECTED OY A PAQTICLE MULTIPLIER FOLLOWED BY A LOGARITHMIC
ELECTROMETER. AND DY A  GRID CURPENT FED INTO A LINEAR
ELECTROMETER. THE VOLTAGE QuTPUT OF THE LOGARITHMIC
ELECTROMETER REPRESENTED A QUANTITATIVE MEASURE OF THE
CORRESPONDING PARTICLE NUMBFER DENSITIES OF NEUTRALS WITHIN THE
ION SOQURCE. THE. VOLTAGE OUTPUT OF THE LINEAR ELECTROMETER
REPRESENTED A QUANTITATIVE MEASURE UF THE CORRESPONDING 1ON
CURRENT (1OMNS/SECY OF AMBIENT IONS ENTEOING THE EQUIPMENT,
THE UPPER LIMIT OF CURRENT THAT COULD BE MEASURED BY THE LOG
AMPLIFIER wWAS § TIMES 10 TO THE -6 AMP, CORRESPONDING TO A 0-V
TELEMETRY 0QUTPUT SIGMAL » AUTOMATIC CALIBRATION AND REZERDING
SIGNALS WERE INCLUDED. THE EXPERIMENT WEIGHED 7.0 KGs AND THE
AVERAGE POWER DISSIPATED OVER AN ORBIT WILL RE 8 we

AEROS 2, NESKE

EXPERIMENT NAME- ELECTRCN CONCENTRATION IN THE I[ONOSPHERE

NSSDC [D- 74-055A~03
LAST REPDRTED STATE- LAUNCHED AND OPERATING NORMALLY

AT A SUDSTANDARD DATA ACOUISITION RATE SINCE 8706774,

2SS DIVISIUN-
DISCIPLINEIS) -

PHYSICS AND ASTRONOMY PROGRAMS
1ONOSPHERE S
TL=TEAM LEADER

EXPERIMENT PERSONNEL (PI=PRINCIPAL INVESTIGATOR,

. OI=NTHER INVESTIGATOR, TM=TEAM MEMBER)
PL - Ee. NESKE o «es WGSPR

FREIBURGs FED REP OF GERMANY
a1l - Re “IST oo . + s s ¥GSPR

FREIBURGs FED REP OF GERMANY
EXPERIMENT BRIEF DESCRIPTION

THE TMPIDANCE PROBE AND VEHICLE BODY COMPRISED TwO

PLATES OF A CCNDENSER. IMPEDANCE CHANGES DUE TO THE CHANGE IN
DIELECTRIC {PLASMA) CHARACTERISTICS OF THE CONDENSER WERE
OBSERVED ay MEASURING RESONANCE FREQUENCIES BETWESN THE
CAPACITATOR AND VARIABLE FEENING FREQUENCIES. THE ELECTRON
DENSITY WAS COMPUTED FROM THE OBSERVED RESONANCE FREQUENCY.

0.6 TO 10 MHMZ, WHICH CORRESPONDED TO
10E3 TO 10E6 ELECTRONS/CM CUBED.

FREQUENCIES RANGED FROM
ELECTRON DENSITIES FRO™ 5 x
AEROS 2, ROEMER

EXPERIMENT NAME- ATMOSPHERIC DPAG ANALYSIS

NSSDC ID=- T74-055A-06
LAST REPIRTED STATE- LAUNCHED AND DPERATING NORMALLY

AT A SUBSTANDARD DATA ACQUISLTION RATE SINCE 08/06/74.

PHYSICS AND ASTRONOMY PROGRAMS
ATMOSPHERIC PHYSICS

0SS DIVISION-
DISCIPLINE(S) -

EXPERIMENT PERSONNEL (PI=PRINCIPAL INVESTIGATOR, TL=TEAM LEADER
0I=0THER INVESTIGATOR, TM=TEAM MEMBER)

PI = M. ROEMER ses00v0saveeesld OF BONN
RONN, FED REP OF GERMANY
01 - "Ce WULF=MATHIES sceseeaeU DOF BONN
BONN, FED REP OF GERMANY
EXPERIMENT BRIEF DESCRIPTION
THE ASROS ATMOSPHERIC DRAG DENSITY EXPERIMENT PROVIDED
INDIRECT MEASUREMENTS OF UPPER ATMDSPHERIC ODENSIYY NEAR

HAD NO UNIQUE HARDWARE ON
VALUES wERE DERIVED FROM SEQUENTIAL
OBSERVATIONS OF THE SATELLITE®'S POSIYION. TO BE LAUNCHED INTO
AN  ELLIPTIC (APOGEE 864 XM, PERIGEE 218 KM) NEAI-PCLAR ORBIT,
THE AEROS SATELLITE wAS EXPECTED TO YIELD SYSTEMATIC CHANGES
IN DENSITY AS A FUNCTION OF ALTITUDE. LATITUDZE, AND TVIME, THE
DATA OBTAINED wAS CORRELATFD wiTH DENSITY VALUES
SIMULTANEGUSLY DERIVED FROM D{RECT PARTICLE DETECTYION USING AN
ONBOARD NEUTRAL DENSITY GAUGE.

SATELLITE PERIGEE. THE
BOARD, THE DENSITY

EXPERIMENT

—=——=—= AEROS 2, SCHMIDTKE

EXPERIMENT NAME- FLUX AND SPECTRAL DISTRIBUTION OF SOLAR

EUV RAD AND THEIR TEMP AND SPATIAL VAR
NSSDC D=~ 74-055A-04

LAST REPORTED STATE- LAUNCHED AND OPERATING NDRMALLY
AT A SUASTANDARD DATA ACQUISLITION RATE SENCE 08/06/7A.

0SS DIVISION= PHYSICS AND ASTRONOMY PROGRAMS
DISCIPLINE{S)~- SDLAR PHYSICS

EXPERIMENT PERSONNEL (PI=PRINCIPAL INVESTIGATOR, TL=TEAM L‘EADER

ot THER [NVESTIGATOR, TM=TEAM MEMBER)

PI - G SCHMIDTKE esn WGSPR
FREIAURG. FED REP OF GERMANY

01 - w. SCHWE IZER . wGSPR

FREIBURG., FED REP OF GERMANY
EXPERIMENT BRIEF DESCRIPTION

THIS EXPERIMENT CONSISTED OF A GRATING SPECTROMETERs A
COLLIMATORS. AND A PHOTOMULTIPLIER. IT OPERAYED IN 2
CHANNELS, 150 10 S10 A AND 300 TOQ 1070 A, AND MEASURED THE
FLUX AND SPECTRAL DISTRIBUTION OF THZ SOLAR EUV RADIATION AND
1TS TEMPORAL AND SPAVIAL VARIATIONS.

SOLAR

AERUS 2+ SPENCER -

EXPERIMENT NAME- NEUTRAL ATMOSPHERE YEI.PERATURE
EXPERIMENT
NSSDC [D- 74-055A-05 .

LAST REPORTED STATE- LAUNCHED AND DPERATING NORMALLY
AT A SUBSTANDARD DATA ACOQUISITION RATE SINCE 08/06/74.

PHYSICS AND ASTRONDMY PROGRAMS
ATMISPHER IC PHYSICS

0SS DIVISION-
OISCIPLINE(S)~

TL=TEAM L EADER
TM=TEAM MEMBER)

EXPERIMENT PERSONNEL (PI=PRINCIPAL INVESTIGATOR,
o1

THER INVESTIGATOR,
NASA-GSFC
GREENBELT,
cecsessscesseecs s NASA-GSFC
GREENBELT,
cessvsesenssaa s NASA-GSFC
GREENRELT, MD
4sessseest OF MICHIGAN
ANN ARBOR. MI
cececenansee e NASA-GSFC
GREENBELT,

Pl - N.wo SPENCER 40

csscee

MD

o1 - D.T. PELZ
MO
GePe NEWTON

GaR, CARIGNAN <..

Ot = H.Ba NIEMANN
MD
EXPERIMENT BRIEF DESCRIPTION
THIS EXPERIMENT PROVIDED IN SITU WMEASUREMENTS OF THE

GAS DENSITY, THE KINETIC TEMPERATURE OF MOLECULAR

IN THE THERMOSPHERE, AND  THR  MOLECULAR NITROGEN
DENSITY. THE USEFUL  ALTITUDE RANGE OF THE EXPERIMENT WAS
DETERMINED AT THE UPPER LIMIT B8Y THE SIGNAL-TO-NOISE RATIO.
AND AT THE LOWER LIMIT 8Y THE MAXIMUM INTERNAL NUMBER DENSITY
AT WwHICH THE ION SOURCE COULD PROPERLY OPERATZ ON BY THE UPPER
LIMIT OF DETECTION CAPABILITY. THE ION SOURCE SENSITIVITY
COULD BE REDUCED UP TO A FACTOR OF 10 ON COMMAND,. MOUNTED AT
THE SATELLITE PERIPHERY wAS A SPHERICAL ANTECHAMBER WITH A
KNIFE-EDGEO ORIFICE FACING NORMAL TO THE SPIN  AX1IS. THIS
CHAMBER, SEALED UNDER VACUUM BEFORE LAUNCH, WAS OPENED TO THE
ATMOSIHERE ON COMMAND  WHEN THE SPACECRAFT waS IN ORBIT, THE
INCOMING ATMDSPHERIC SPECIES UNDERWENT COLLISIONS WITH THE
CHAMBER WALLS, AND SOME 0OF THIS TMHERMALIZED GAS ENTERED A
SMALL DUAL-FILAMENT 1ON  SOURCF, THAT PRODUCED AN ION BEAM
PROPORT IONAL TO THE CHAMBER DENSITY. THE BEAM WAS DIRECTED
INTO A QUADRUPOLE ANALYZER. THAT TRANSMITTED TONS WITH A
MASS-TO-CHARGE RATIO OFfF 28, TD AN ZLECTRON MULTIPLIER WHERE
INDIVIDUAL IONS AT THE INPUT WERE CONVERTED TO PULSES OF
ELECTRONS WHICH w®ERE COUNTED AT THE MULTIPLISR OUTPUT. THESE
OUTPUT PULSES WERE AMPLIFIED AND SENT TO A DATA PROCESSOR THAT
PROVIDED DIGITAL OQUTPUT SIGNALS, IN THS PROPER SORMAT, TO THE
TELEMETRY SYSTEM, THUS » THE OBJECTIVE OF THE MEASUREMENT
SYSTEM «#AS TO PROVIDE A DIGITAL NUTPUT THAT IS PROPORTIONAL YO
THE INSTANTANEDUS DENSITY OF NEUTRAL MOLECULAR NITROGEN N THE
SPHERICA_ ANTSECHAMBER. A TURN-ON SEQUENCE PROVIDED THE
NECESSARY VOLTAGES TO MEASURE THE CONCENTRATIONS OF SPECIES
WMITH MASS-TC-CHARGE RATIOS OF 4, 12+ 14 164 18, 32. 4. AND
844. TOTAL DENSITY MEASUREMENTS WERE ALSO OBTAINED. THE
INSTANTANEOUS VALUE OF THE NITROGEN DENSITY WAS SAMPLED A
TOTAL OF 44 TIMES PER SPACECRAFT SPIN PERIODs WITH INCREASED
TIME RESOLUTION IN THE REGION OF THE SPIN POSITION WHERE THE
ORIFICE NORMAL WAS NEARLY PERPENDICULAR TO THE SATELLITE
VELOCITY VECTDR.

TOTAL
NITROGEN

SPENNER

AERODOS 2.

ENERGY DISTRIBUTION OF [ONS AND

ELECTRONS

EXPERIMENT NAME-

NSSDC D= 74-055A-02



LAST REPORTED STATE— LAUNCHED AND OPERATING NORMALLY
AT A SUBSTANDARD DATA ACQUISITION RATE SINCE 08/06/74.

0SS DIVISION- PHYSICS AND ASTRONOMY PROGRAMS
OISCIPLINE{S)~ IONOSPHERES

EXPERIIMENT PERSONNEL (PI=PRINCIPAL INVESTIGATORs TL=TEAM LEADER

1=0THER INVESTIGATOR., TM=TEAM MEMBER)
PI - K. SPENNER .cceseeccescsWGSPR
FREIBURGs FED REP OF GERMANY
ol - A. DUMBS ceceese ++ WGSPR

FREIBURGs FED REP OF GERMANY
EXPERIMENY BRIEF DESCRIPTION

. A RETARDING POTENTIAL ANALYZER
DISTRIBUTION OF ELECTRONS AND 10NS« THE CORRESPONDING
TEMPERATURES WERE DERIVED FROM THESE DISTRIBUTIONS. THE
EXPERIMENT OPERATED 1IN AN ELECTRON MODE AND IN AN 1ON MODE.
THE INSTRUMENT WAS ESSENTIALLY A COLLECTOR, SHIELDED BY
PARALLEL PLANE GRIDS. BY SWEEPING THE RETARDING VOLTAGE OF
THE GRIDs THE ENERGY SPECTRA OF THE IONOSPHERIC CHARGED
PARTICLES WAS OBTAINED. THE PARTICLES ONLY PASSED THROUGH THE
GRID AND REACHED THE COLLECTOR IF THEIR KINETIC ENERGY
EXCEEDED THE RETARDING POTENTIAL.

MEASURED THE ENERGY

FREEXSIENEIAEIEIXN SR os e x ALOUETTE 2 500804452408 0405E028%
SPACECRAFTY COMMON NAME- ALOUETTE 2
ALTERNATE NAMES~ ALOUETTE-8, S 278
. 1SIs-x, 01804
NSSDC 1D~ 65-098BA

LAST REPORTED STATE- LAUNCHED AND OPERATING PARTIALLY

AT A SUBSTANDARD DATA ACQUISITION RATE SINCE 03/01/73.
LAUNCH DATE- 11/29/65 SPACECRAFT WEIGHY- 145. KG
LAUNCH SITE- VANDENBERG AFB, UNITED STATES
LAUNCH VEMICLE- THOR-AGENA
SPONSORING COUNTRY/ZAGENCY

CANADA - CRC
UNITED STATES NASA-OSS
INITIAL ORBIT PARAMETERS
ORBIT TYPE- GEOCENTRIC EPOCH DATE- 11/29/6S
ORBIT PERIOD- 121, MIN INCLINATION~ 79.724 OEG

PERIAPSIS~- 529.000 KM ALT APOAPSIS=- 2956.00 KM ALT
RECENT ORBIT PARAMETERS

ORBIT TYPE- GEOCENTRIC EPOCH DATE~ 01/24/72

ORBIY PERIDD-~ 120.88 MIN INCLINATION- 79.8197 DEG

PERJAPSI S~ 510, KM ALT APOAPS IS- 2935. KM ALT

SPACECRAFT PERSONNEL {PM=PROJECT MANAGER, PS=PROJECT SCIENTIST,
MG=PROGRAM MANAGER, SC=PROGRAM SCIENTIST)
PM = J.E. JACKSON seaescesesess NASA-GSFC
. GREENBELT, MD

PS - JeEs  JACKSON sovscssvsesseNASA-GSFC

GREENBELY, MD
PS - JeHe WHITTEKER seesssceescCOMMUN RESEARCH CENTRE

OTTAWA, ONTARIO, CANADA
MG = FoWe GAETAND s4ecesssceseocNASA HEADQUARTERS

WASHENGTON, OC
SC = JeHs CHAPMAN ccccccsacesssCOMMUN RESEARCH CENTRE

OTTAWA. ONTARIO, CANADA
SC = E<Re SCHMERLING seveeessssNASA HEADQUARTERS

. WASHINGTON, DC
SPACECRAFT BRIEF DESCRIPTION
ALOUETTE 2 WAS A SMALL

INSTRUMENTED WITH A SWEEP FREQUENCY IONOSPHERIC SOUNDER,

TONOSPHERIC OBSERVATORY
A VLF

RECEIVER, TWO ENERGETIC PARTICLE EXPERIMENTS, A COSMIC NOISE
EXPERIMENT, AND AN  ELECTROSTYATIC PROBE. THE SPACECRAFT USED
TwO LONG DIPOLE ANTENNAS (78.9 M AND 22.8 M LONG.
RESPECTIVELY) FOR THE SOUNDERS VLF . AND COSMIC NOISE
EXPERIMENTS . THE SATELLITE WAS SPIN~-STABILIZED AT ABOUT 2.2S5
RPM AFTER ANTENNA DEPLOYMENT,. BY JANUARY 1970, THE SPIN HAD
DECAYED TO 1.84 RPM, END PLATES ON THE LONG ALQUETTE 2 ANTENNA

SEEM TO MHAVE CORRECTED THE. RAPID DESPIN OCCURRING ON ALOUETTE
1. WHICH wAS BELIEVED TO RESULT FROM THERMAL DISTORTION OF THE
ANTENNA AND RADIATION.PRESSURE. THERE WAS NO TAPE RECORDER, SO
THAT DATA ARE AVAILABLE ONLY FROM WHEN THE SPACECRAFT WAS IN
LINE OF SIGHT OF TELEMETRY STATIONS. TELEMETRY STATIONS ARE
LOCATED SO THATY PRIMARY DATA COVERAGE 1S NEAR THE 80 DEG W
MERIDIAN PLUS AREAS NEAR HAWAIL, SINGAPORE » AUSTRALTA,
ENGLAND» INDIA, NORWAY, AND CENTRAL AFRICA. INITIALLYs DATA
WERE RECORDED FoRr ABOUT 7=-1/72 HR PER DAY. IN 1972,
OBSERVATIONS WERE MADE FOR ABOUT 2 HR PER DAY. ROUTINE
SPACECRAFT OPERATION WwAS DISCONTINUED IN 1973, BUT SPECTAL
REQUEST OPERATION HAS OCCURRED OCCASIONALLY SINCE THEN.

ALOUETTE 2+ BELROSE

EXPERIMENT NAME- VLF RECEIVER

NSSDC 1D~ 65-098A-02
LAST REPORTED STATE- | AUNCHED AND OPERATING NDRMALLY
AT A SUBSTANDARD DATA ACQUISITION RATE SINCE 03/01/73.

oss Dl‘VISlDN— PHYSICS AND ASTRONOMY PROGRAMS
DISCIPLINE(S})}~ IONOSPH, + RADIO PHYSIC

EXPERIMENT PERSONNEL (PI=PRINCIPAL INVESTIGATOR, TL=TEAM LEADER
OI=0THER INVESTIGATOR, TM=TEAM MEMBER)
eecsscoscees s COMMUN RESEARCH CENTRE
NTTAWA, ONTARID, CANADA

PE -~ JeS. BELROSE

eecesscavssss s COMMUN RESEARCH
OTTAwWA, ONTARIO,.

CENTRE
CANADA

Ol - FeH. PALMER
EXPERIMENT BRIEF DESCRIPTION

THE VLF EX2ERIMENT WAS A
WITH A PASS B8AND FROM 0.05 YO
SOUNDER ANTENNA. THE INSTRUMENT  WAS A CONSIDERABLY IMPROVED"
VERSION OF THE ALOUETYTE t RECEIVER. THE STANDARD VLF DATA FORM
WAS A  SONDGRAM (GRAPH} WHICH SHOWED SIGNAL AS A FUNCTION O
TIME AND FREQUENCY. WHISTLERS: [ONDSPHERIC NDISE. VLF NOUSE,
ETC. WERE OBSERVED IN THIS VERY LOW REGION OF THE RADIO
FREQUENCY SPECTRUM, PERFORMANCE WAS NOMINAL EXCEPT FOR
INTERFERENCE FROM THE SOUNDER. THIS INTEPFERZNCE DID NOT
PREVENT OBSERVATIONS OF USEFUL DATA, THE SOUNDER OPERATION WAS
PREDOMINANT, BUT A SMALL PERCENTAGE OF OBSERVATIONS WERE WLF
ONLY OR BOTH VLF AND SOUNDER. AN INDEX OF OPERATION TIMES AND
LOCATIONS FOR THIS EXPERIMENT APPEARS IN DATA SEY 65-098A-00E.

WIDEBAND HIGH-GAIN RECE] VER
30 KHZ THAT USED THE LONG

~w—=v-= ALQUETTE 2, BRACE -=~= —————

EXPERIMENT NAME- CYLINDRICAL ELECTROSTATIC PROBE
NSSDC ID~ 65-098A-05

LAST REPQORTED STATE-
AT A SUBSTANDARD DATA ACQUISITION RATE SINCE

LAUNCHED AND OPERATING NORMALLY
23/01/73.

PHYSICS AND ASTRONOMY PROGRAMS
TONDSPHERES

0SS OIVISION-
DISCIPLINE(S)-

EXPERIMENT PERSONNEL (PI=PRINCIPAL INVESTIGATOR, TL=TEAM LEADER
THER INVESTIGATOR, TU=TEAM MEMBER)

NASA-GSFC
GREENBELT,

Pl = LeNM.

MD
EXPERIMENT BRIEF DESCRIPTION

THIS CYLINORICAL ELECTROSTATIC PROBE OBSERVED ELECTRON
DENSITY IN THE [ONOSPHERE. ir wAS A TYPE JF LANGMUIR PROBES
CONSISTING OF A COLLECTOR ELECTRODE SXTENDING FROM THE CENTRAL
AXIS OF A CYLINDRICAL GUARD RING., THE GUARD RING EXTENDED 23
CM  FROM THE SPACECRAFY AND THE COLLECTOR ELECTRODE EXTENDED a6
CM. TWO SENSORS WERE MOUNTED ON OPPODSITE SIDES OF THE LOWER
PORTION OF THE SATELLITE AND B0OTHM EXTENDED DOWNWARD AT AN
ANGLE OF 45 DEG TD THE SPACECRAFT SPIN AXIS. WHICH WAS
ORIENTED 1IN A NORTHWARD DIRECTION IN THE ORBITAL PLANE. THE
SENSORS WERE OPERATED SEQUENTIALLY. THIS EXPER{MENYT OPERATED
NOMINALLY FROM L AUNCH. AN INDEX OF OPFRATION TIMES AND
LOCATI ONS FOR THIS EXPERIMENT 1S AVAILABLE IN DATA SET
65=-098BA-00E {TAPE) OR 65-098A-00F (HARDCOPY),

ALOUETTE 2, HARTZ

EXPERIMENT NAME- COSMIC RADIO NOISE
NSSDC 10~ 65-098A-D3

LAST REPQORTED SYATE- LAUNCHED AND OPERATING NORMALLY
AT A SUBSTANDARD DATA ACQUISITION RATE SINCZ 03/01/73.

0SS DIVISION-

PHYSICS AND ASTRONOMY PROGRAMS
DISCIPLINE({S)- !

ASTRONOMY

EXPERIMENT DERSONNEL (PI=PRINCIPAL INVESTIGATOR. TL=TEAM LEADER
" DI=OTHER INVESTIGATOR, TM=TEAM MEMBER)
escescasssseeasCOMMUN RESEARCH CENTRE
OTTAWA, ONTARIO. CANADA

PI - TeR, HARTZ
EXPERIMENY BRIEF DESCRIPTION

THIS EXOERIMENT USED THE TONDSONDE RSCEIVEQ AUTOMATIC
GAIN CONTROL (AGC) VOLTAGE TO MEASURE BACKGROUND RADIO NNISE
FROM THE IONDSPHIRE, GAL AXY o AND SUNe. THE ANTENNAS WERE
OIPOLES 23- AND 73-M LONG. THE RECEIVER SWEPT THE RANGE 0.1 TOQ
15 MHZ EVERY 32 SEC. THE RECEIVER BANDWIDTH WAS 80 KHZ, AND
THE DYNAMIC RANGE wAS 80 DB, THE RECEIVER SENSITIVITY
PERMITTED GALACTIC RADIO EMISSION NBSERVATIONS AT FREQUENCIES
GREATER THAN 0.6 MHZ o THE EXPERIMENT FUNCTIONED
SATISFACTORILY s PROVIDING GOOD FREQUENCY RESOLUYION
RELATIVELY PODR FLUX RESOLUTION.

wiTH

MCDIARMID

ALQUETTE 2,
EXPERIMENT NAME- ENERGETIC PARTICLES DETECTORS
65-098A-04

NSSDC ID~

LAST REPORTED STATE- LAUNCHED AND OPERATING NORMALLY
AT A SUBSTANDARD DAYA ACQUISITION RATE SINCE 23/01/73.

PHYSICS AND ASTYRONOMY PROGRAMS
PARTICLES AND FIELDS

0SS DIVISION-
DISCIPLINE(S)-

EXPERIMENT PERSONNEL (PI=PRINCIPAL (NVESTIGATOR, TL=TEAM LEADER
OI=0THER INVESTIGATOR, TM=TEAM MEMBER)
eseasssssssNATL RES COUNC OF CAN

OTTAwWA, ONTARIO. CANADA

PI - T.8. MCDIARMID
EXPERIMENT BRIEF DESCRIPTION

THE ALJUETTE 2 COSMIC PARYICLE DETECTION EXPERIMENT WAS
COMPOSED OF SEVEN DETECTORS. FOUR OF THESE WERS GEI1GER-MUELLER
TUBES» THE FIRST RESPONDED TO ELECTRONS GREATER THAN 3.9 MEV
AND PROTONS GREATER THAN 40 MEv. THE SECOND 4AD A MAGNETIC
BROOM AND RESPONDED TO ELECTRONS GREATER THAN 250 KEV AND
PROTONS GREATER THAN 500 KEV. THEZ THIRD RESPONDED YO ELECTRONS
GREATER THAN 40 KEV AND PROTONS GREATERP THAN 500 KEV. THESE
THREE GM TUBES WERE PERPENDICULAR TO THE SPIN AX{S. THE FOURTH
GM  TUBE WwAS 10 DEG FROM THE SPIN AXIS AND RESPONDED YO
ELECTRONS GREATER THAN 40 KEV AND PROTONS GREATER THAN S00
KEV. THE FIFTH DETECTOR WAS A SILICON JUNCTION WHICH DETECTED



PROTONS AND ALPHA
MEV .+ RESPECTIVELY.

PARTICLES WITH MINIMUM ENERGIES OF 1 AND 5
AND MAXIMUM ENERGIES OF 8 AND 24 MEV.
RESPECTIVELY. - THE SIXTH DETECYOR WAS A GEIGER TELESCOPE WHICH
OETECTED PROTONS GREATER THAN 100 MEV. THE SEVENTH DETECTOR
WAS A PLASTIC SCINTILLATOR wHICH DETERMINED THE PROTON SPECTRA
IN THE ENERGY RANGE FROM 102 TO 600 MEV. PARTICLES ASSOCIATED
WITH AURORAL AND SOLAR EVENTS WwERE STUDIED. AN INDEX OF
OPERAVION TIMES AND LOCATIONS FOR THIS EXPERIMENT 1S AVAILABLE
IN DATA SEY 65-0984-00E.

~=wme==-- ALOUETTE 2, WHITTEKER

EXPERIMENT NAME- SWEEP FREQUENCY SOUNDER

NSSUC 0= 65-098A-01

LAST REPORTED STATE= LAUNCHED AND OPERATING NORMALLY
AT A SUBSTANDARD DATA ACQUISITION RATE SINCE 03/01/73,

05S DIVISION-
DISCIPLINE(S) -

PHYSICS AND ASTRONGMY PROGRAMS
IONOSPH. + RADIO PHYSIC ~

EXPERIMENT PERSONNEL (PI=PRINCIPAL INVESTIGATOR, TL=TEAM LEADER

DI=0OTHER INVESTIGATOR, TM=TEAM MEMBER)
PI - JeHa WHITTEKER » sesveess COMMUN RESEARCH CENTRE
OTTAWAs, ONTARIO. CANADA
D1 = J.E. JACKSON ceoscsssoceesNASA-GSFC -t
GREENBELT, MD
01 - Jew. KING cecscvscoscesecsc APPLETON LAB
SLOUGH, BUCKS, ENGLAND
81 - L. COLIN 2sccsssvrnseaecsNASA—ARC
: MOFFETYT FIELD, CA
o1 - J. TURNER essecoesnsasssAUST DEPT OF INTERIOR
SYDNEY, AUSTRALIA
01 - Ce TATEB eeesssoccnseses CNET
PARI S, FRANCE
o1 - O. HOLT ,accaceasnreceeses AURDRAL DBS
TROMSO, NORWAY
ol - Gl NELMS aee .o COMMUN RESEARCH CENTRE
OTTAWA, ONTARIO. CANADA
oL - Y. OGATA e LT RE Y RADIO RESEARCH LARB
TOKYG. JAPAN
o1 - R. RAGHAVARAD PHYSICAL RESEARCH LAB
AHMEDABAD, INDIA
0} = E«S» WARREN o COMMUN RESEARCH CENTRE
OTTAWA., ONTARIO. CANADA
O = GeE Kol OCKADOOD snvrosse »COMMUN RESEARCH CENTRE
OTTAWA. ONTARIO. CANADA
EXPERIMENT BRIEF DESCRIPTION
THE SWEEP FREQUENCY 1ONDOSONDE WAS A RADIO
TRANSMITTER/RECEIVER THAT RECORDED THE TIME DELAY BETWEEN A

TRANSMITYED AND REVURNED RADIO FREQUENCY PULSE. A CONTINUUM OF
FREQUENCIES BETWEEN C.12 AND 14.5 MHZ WERE SAMPLED ONCE EVERY
32 SECe A MULTIPLICITY OF DELAY TIMES WAS USUALLY QBSERVED DUE
TO BIREFRINGENCE 0Nf THE TONOSPHERE. NON-VERTICAL PROPAGATION,
GKOUND ECHOES., PLASMA RESONANCES. ETC. DELAY TIME WAS
PRIMARILY A  FUNCTICN OF DISTANCE TRAVERSED 8Y THE SIGNAL.
ELECTRON DENSITY ALONG THE PROPAGATION PATH, AND MODE OF
PROPAGATION. THE STANDARD ©DATA FORM IS5 AN IONOGRAM (GRAPH)
SHOWING DELAY TIME (VIRTUAL DISTANCE OF SIGNAL REFLECTION FROM
THE SATELLITE) v ERSUS FREQUENCYs TWO OTHER COMMON FORMS OF
DATA WERE PREPARED FROM THE 1IONOGRAMS . THEY ARE OIGITAL
FREQUENCY AND/OR VIRTUAL HEIGHT VALUES OF CHARACTERISTIC
IONOSPHERIC FEATURES AND COMPUTATIONS 0OF ELECTRON DENSITY
PROFILES. PERFORMANCE wa5 EXCELLENT. INITIALLY, ABOUT 7-1/2 HR
OF . OBSERVATIONS PER DAY WERF RECORDED. IN FEBRUARY 1973, ABOUT
1 HR PER OAY WAS BEING RECORDED. AN INDEX OF (OPERATION TIMES
AND LOCATIONS FOR THIS EXPERIMENT IS AVAILABLE [N DATA SET
65-098A~00E.,

EEERSEXEERRREAARAX R EXELARKEE AMPS SHS R RS E SR A SRRV E R EE SR KRR LS
SPACECRAFY COMMON NAME~ AMPS

ALTERNATE NAMES- SPACFLAR AMPS MODULE

NSSDC (D- AMPS

LAST REPORTED STATE=- A PROPOSED MISSION

SPACECRAFT WEIGHT-
UNITED STATES

LAUNCH DATE- STUDY KG
LAUNCH SITE- CAPE CANAVERAL.,

LAUNCH VEHICLE- SHUTTLE

SPONSURING COUNTRY/ZAGENCY
UNITED STATES NASA-0SS
PLANNED ORBIT PARAMETERS
URBLITY TYPE- GEOCENTRIC
ORBIT PERIOD-
PERIAPSIS-

INCLINATION~
APDAPSIS—

MIN
KM ALT

DEG
KM ALT

SPACECRAFT PERSONNEL {PM=PROJECT MANAGER, PS=PROJECT SCIENTIST,
MG=PROGRAM MANAGER, SC=PROGRAM SCIENTIST)

PM = JeHe WAITE ceesevassssesss NASA=MSFC
HUNTSVILLE, AL

Ps - CeRe CHAPPEL « NASA-MSFC
HUNTSVILLE, AL

MG = Ra.H. CHASE o «NASA HEADQUARTERS
WASHINGTON, DC

SC - E.R. SCHMERL ING sewe +NASA HEADQUARTERS

WASHINGTON, DC

SPACECRAFT BRIEF DESCRIPTION

AMPS, AN ACRONYM FOR ATMOSPHERE » MAGNETOSPHERE o AND
PLASMAS=IN-SPACE, REFERS YO A SERIES OF SHUTTLE/SPACEL AB
MODULES CURRENTLY UNDER STUuDY, A SCIENCE DEFINITION WORKING

WITH ATMOSPHERIC SCIENCE.
AND PARTICLE INTERACTION

GROUP FOR THE STUDY HAS BEEN FORMED,
WAVE PHENOMENA. TRACER AND CHFMISTRY.
SECTIONS. i IS INTENDED THAT COORDINATED MEASUREMENTS
YIELDING INSIGHT OoN THF ATMOSPRERE » 1ONDSPHERE, AND
MAGNETOSPHERE AND THELIR INTERRELATIONSHIPS wiLL BE REALIZED.

AEEEREEEEEAEFRERSESERARAE RS ANS SIS XXS XX BHAR RS ESECE SRS 6&S
SPACECRAFT COMMON NAME- ANS

ALTERNATE NAMES- ASTRO NETHERLAND SAT.

NSSDC 10- 74-0704A

LAST REPORTED STATE~ LAUNCHED AND OPERATING NORMALLY

AY A SUBSTANDARD DATA ACQUISITION RATE SINCE 08/30/7a.
LAUNCH OATE- 08/30/74 SPACECRAFT WEIGHT- 129.8 ARG
LAUNCH SITE- VANDENBERG AFB, UNITED STATES
LAUNCH VEMICLE- SCOUT
SPONSORING COUNTRYZAGENCY

NETHERL ANDS NIVR
UNITED STATES NASA-0SS
INITIAL ORBIY PARAMETERS
ORBIY TYPE- GEOCENTRIC EP(J_CN DAYE- 08/31/74
ORBIY PERIOD- 99. MIN INCLINATION- 98.1 DEG

PERIAPSIS— 254. KM ALT APOAPSTS— 1167+ XM ALT

RECENT ORBIT PARAMETERS
ORBIT YYPE- GEOCENTRIC EPOCH DATE- 08/31/74
DRY1T PERIDD- 99. MIN INCLINATIDN- 98.1 DEG
PERIAPSIS— 254, KM ALT APOAPSIS- 1167« KM ALT

SPACECRAFT PERSONNEL (PMz=PROJECT MANAGER, PS=PROJECY SCIENTIST,
MG=PROGRAM MANAGER, SC=PROGRAM SCIENTIST)
BLOEMENDAL caceseseesFOKKER AIRCRAFT CO
SCHIPHAL EAST, NETHERLANDS
wcvesvesereesNASA-GSFC
GREENBELTY,
se00esesssees s NASA-GSFC
GREENBELT. MD
acesscseceacccsacsNASA HEADQUARTERS
WASHINGTON, DC
vessesvvrecas s NASA AEADQUARTERS
WASHINGTON, DC

EoWe HYMOWITZ
MD
TePe STECHER

JeRs HOLYZ

SC - NeG. ROMAN
SPACECRAFT BRIEF DESCRIPTION

THE ASTRONOMICAL NETHERLANDS SATELLITE & (ANS) WAS AN
EARTH~ORBITING SUN-SYNCHRONNUS SATELLITE. DESIGNED FOR USE AS
AN ASTRONOMICAL OBSERVATORY . THE SPACECRAFTY HAD A
NEAR-CIRCULAR ORBITV AND WAS ATTITUDE-CONTROLLED BY MAGNETIC
COILS, REACTION WHEELS, AND A Y0-Y0a ATTITUDE SENSING WAS
CARRIED OUT AY SOLAR SENSORS., HORIZON SENSORS. AND STAR
SENSORS. TW0 GUIDE STARS NEAR THE OBJECT BEING OBSERVED SERVED
AS THE FINAL POINTING REFERAENCES. EXPERIMENTS ON BOARD
DBSERVED CELESTIAL OBJECTS IN UV AND X-RAY WAVELENGTHS.

—em—e=== ANS, BRINKMAN ——=——-—-

LOW-ENERGY X-RAY EXPERIMENT ?

EXPERIMENT NAME-
NSSDC (D~ 74-070A~02

LASY REPORTED STATE- LAUNCHED AND OPERATING NORMALLY
AT A SUASTANDARD DATA ACOQUISITION RATE SINCZ 08/30/74.

PHYSICS AND: ASTRONOMY PROGRAMS
X—-RAY ASTRIONOMY

0SS DIVISION-
DISCIPLINE{S)~

EXPERIMENT PERSONNEL {PI=PRINCIPAL INVESTIGATOR, TL=TEAM LEADER
O1=0THER INVESTIGATOR, TM=TEAM MEMBER)
BRINKMAN <40 seeeSPACE RESEARCH LAB
UTRECHT s NETHERLANDS

PI = A.C.

EXPERIMENT BRIEF DESCRIPTION

THIS EXPERIMENT CONSISTED OF A MYLAR-WINDOW PROPORTIONAL
COUNTER (44- TO 55-A PASSBAND), LOCATED AT THE FOCUS OF A
GRAZ ING INCIDENCE RING PARABOLOID TELESCOPE AND A
TITANIUM-W INDD¥Y PROPORTIONAL COUNTER (PASSBANDS OF 27- YO
35-A, 8- TO 12-4A, AND 2- TO A-A) LDCATED BEHIND A HONEYCOMB
COLLIMATIR,., THE EXPERIMENT, WHICH OBSERVED X RAYS FROM COSMIC
SOURCES, REQUIRED AN INSTRUMENT POINYING ACCURACY OF 0.1 DEG.

=—-~=== ANS,s GURSKY
HIGH ANGULAR AND SPECTRAL RESOLUTION

OBSERVATIONS OF COSMIC X-RAY SOURCES

EXPERIMENT NAME-

NSSDC ID- 74-070A-03

LAST REPORTED STATE- LAUNCHED AND OPERATING NORMALLY
AT A SURSTANDARD DATA ACQUISITION RATE SINCE 08/30/7a.

0SS OIVISION~ PHYSICS AND ASTRONDMY PROGRAMS
OISCIPLINE(S)~ X=-RAY ASTRONOMY

EXPERIMENT PERSONNEL (PI=PRINCIPAL INVESTIGATOR, TL=TEAM LEADER
o THER INVESTIGATOR, TVM=TEAM MEMSER}

PI - He GURSKY aee s+ 9+ HARVARD COLLEGE 0ORS
CAMBRIDGE, MA
Ol - H.w. SCHNOPPER . +MASS INST OF TECH

CAMBRIDGE, MA
EXPERIMENT BRIEF DESCRIPTION
THIS EXPERIMENT WAS OESIGNED YO OBSERVE HARD X RAYS FROM
SOURCES IN THE 2- TO 40-KEV ENERGY REGION. THE
CONSISTED OF TwO BERYLLIUM-WwINDOWED PROPORT IONAL

COSMIC
INSTRUMENTS



COUNTERS AND A TWO-CRYSTAL BRAGG SPECTROMETER MOUNTED OUTSIDE
THE CENTRAL SQUARE TUBE NEAR YHE TOP OF THE SATELLITE. THE
PRIPORTIONAL COUNTERS EACH HMAD AN APPROXIMATELY 100-CM SQ
COLLECTING AREA AND AN ANGULAR RESOLUTION OF PLUS OR MINUS 6
ARC=-MIN. THE CRYSTAL SPECTYROMETERS POINTED WITH PLUS -OR MINUS
1 ARC-MIN ANGULAR RESOLUTION. THE OETECTION LIMITS FOR THE
PROPORTIONAL COUNTERS ®ERE ABOUT 3 X 10 TO THE MINUS THREE
PHOTONS/SQ-CM-SEC (OR ABOUT 3 x t0 TO THE MINUS FIVE TIMES THE
O8SERVED FLux aF SCORPIUS xX-1)e THE BRAGG SPECTROMETER
DETECTED IRON EMISSIONS OF GREATER THAN | PERCENT IRON IN A
SOURCE 0.01 OF SCORPIUS X-1.

—===ee- ANSs YANDU INEN

EXPERIMENT NAME- UV TELESCOPE

NSSDC ID~ 74-070A-01
LAST REPORTED STATE- LAUNCHED AND OPERATING NORMALLY
AT A SUBSTANDARD DATA ACQUISITION RATE SINCE 08/30/74.

0SS DIVISION- PHYSICS AND ASTRONOMY PROGRAMS
OISCIPLINE(S)- ASTRONOMY

EXPERIMENT PERSONNEL (PI=PRINCIPAL INVESTIGATOR, TL=TEAM LEADER
. OI=OTHER INVESTIGATOR, TM=TEAM MEMBER)
PI = ReJde VANDUINEN se¢iccncses. . KAPTEYN OBS
RODENs NETHERL ANDS
ceelU OF GRONINGEN
RODENs NETHERLANDS

ol - Je. BORGMAN csceece

EXPERIMENY BRIEF DESCRIPTION

THIS EXPERIMENT, WHICH REQUIRED A POINTING ACCURACY OF 1
ARC-MIN, CONSISTED OF A SMALL CASSEGRAIN TELESCOPE COUPLED TO
A GRATEING SPECTROGRAPH,. THE - SPECTROGRAPH COVERED FIVE
WAVELENGTH BANDS BETWEEN 1500 AND 3295 Ay USING
PHOTOMULTIPLIERS 'AS DETECTORS. THE EXPERIMENT IS DESIGNED TO
BE SENSITIVE ENOUGH TO OBSERVE STARS UP TO THE 10TH MAGNITUDE.

FREREBFRXREXFERR RN ERLN K SRR S8 APOLLO 12 LM/ALSEP #8855 0545688088

SPACECRAFT COMMDN NAME- APOLLO 12 LM/ALSEP
ALTERNATE NAMES- 04246, ALSEP 12
LEM 12, APOLLO 12C
NSSDC ID- 69-099C
LASY REPORTED STATE- LAUNCHED AND OPERATING NORMALLY
- AT THE STANDARD DATA ACQUISITION RATE SINCE 11/19/69.

LAUNCH DATE- 11/14/69 SPACECRAFT WEIGHT- 4379. KG
LAUNCH SITE- CAPE CANAVERAL. UNITED STATES
LAUNCH VEHICLE~ SATURN S

SPONSORING COUNTRY /AGENCY
UNITED SYATES NASA-OMSF
UNITED STATES NASA=-0SS

SPACECRAFY PERSONNEL (PM=PROJECT MANAGERs PS=PROJECT SCIENTIST,.
MG=PROGRAM MANAGER, SC=PROGRAM SCIENTIST)
EICHELMAN <o ®esNASA=JSC
HOUSTON, TX
seeosNASA HEADQUARTERS
WASHINGTON, DC
*e+NASA HEADQUARTERS
WASHINGTON, DC

PM - SW.Fa.

MG - Fe.ls ROBERSON <ee

SC -~ JeBe HANLEY eoaes

SPACECRAFT BRIEF DESCRIPTION

THE LUNAR MODULE (LM) wAS A TWO-STAGE VEHICLE DESIGNED
FOR SPACE OPERATIONS NEAR AND ON THE MOON. THE LM STOOD 7 M
HIGH AND WAS 9.4 M WIDE (DIAGONALLY ACROSS THE LANDING GEAR).
THE ASCENT AND DESCENT STAGES OF THE LM OPERATED AS A UNIT
UNTIL STAGING. WwHEN THE ASCENT STAGE FUNCTIONED AS A SINGLE
SPACECRAFT FOR RENDEZVOUS AND DOCKING WITH THE COMMAND MODULE
(CM). THE ALSEP EXPER IMENTS INCLUDED (1) THE PASSIVE
SEISMOGRAPH, WHICH WAS DESIGNED TO MEASURE SEISMIC ACTIVITY
AND PHYSICAL PROPERTIES 0OF THE LUNAR CRUST AND INTERIGR, (2}
THE SUPRATHERMAL ION DETECTOR, DES IGNED YO MEASURE THE FLUX
COMPOSITIONS ENERGY. AND VELDCITY OF LOW-ENERGY POSITIVE IONS,
{3) THE COLDO CATHODE IDON GAUGE, DESIGNED TO MEASURE THE
ATMDSPHERE AND ANY VARIATIONS wiTH TIME OR SOLAR ACTIVITY SUCH
ATMOSPHERE MAY HAVE » ta) THE CHARGED PARTICLE LUNAR
ENVIRONMENT EXPERIMENT, DESIGNED YO MEASURE PARTICLE ENERGIES
OF SOLAR “PROTONS AND ELECTRONS THAT REACH THE LUNAR SURFACE
AND YO PROVIOE DATA ON ENERGY DISTRIBUTION DF THESE SOLAR
PARTICLESs (5) THE LUNAR SURFACE MAGNETOMETER (LSM), DESIGNED
TO MEASURE THE MAGNETIC FIELD AT THE LUNAR SURFACE. AND (6)
THE SOLAR WIND SPECTROMETER. WHICH MEASURED THE FLUXES AND
SPECTRA OF THE ELECTRONS AND PROTONS THATY EMANATE FROM THE SUN
AND REACH THE LUNAR SURFACE.

=== APOLLO 12 LM/ALSEP, FREEMAN
EXPERIMENT NAME- SUPRATHERMAL 10N OETECTOR
NSSOC 10- 69-099C-05

LAST REPIRTED STATE- LAUNCHED AND OPERATING NORMALLY
AT A SUBSTANDARD DATA ACQUISITION RATE SINCE 03/18/70.

0SS DIVISION- LUNAR PROGRAMS
DISCIPLINE(S)- PARTICLES AND FIELDS

EXPERIMENY PERSONNEL (PI=PRINCIPAL INVESTIGATOR, TL=TEAM LEADER
OI=0THER INVESTIGATOR, TM=TEAM NEMBER)
Pl - Jeuo FREEMAN sescosocnse, ,RICE U
HOUSTON, TX

EXPERIMENT BRIEF DESCRIPTION

MICHEL ccveccenseassssRICE U

HOUSTON, TX

EXPERIMENT BRIEF DESCRIPTION

THIS EXPERIMENT, WHICH WAS PARY OF THE ALSEP PACKAGE.
STUDIED THE 1IONIC ENVIRONMENT OF THE MOON BY DETECTING FREE
STREAMING AND THEIMALIZED SOLAR #IND TONS AND THOSE IONS #HICH
RESULT FROM ULTRAVIOLET IONIZATION OF THE LUNAR ATMOSPHERE. A
LOW-ENERGY CURVED PLATE ANALYZER. WITH A VELOZITY FILTER OF
CROSSED ELECTRIC AND MAGNETIC FIELDS, DETERMINED THE PARTICLE
FLUX IN SELECTED INTERVALS OVER THE RANGE 0.2 TO 48.6 EV PER
UMIT CHARGE., WITH SPECIES DISCRIMINATION OF MASSES UP.TO 1000
AMU. ANOTHER ANALYZER WwITHOUT A VELOCITY FILTER DETECTED
HIGHER-ENERGY PARTICLES SUCH AS THOSE FOUND [N SSLECTED ENERGY
INTERVALS BETWEEN 10 AND 3500 EV. DUE TO ITS ORIENTATION, THIS
INSTRUMENT DID NOT OBSERVE SCLAR WIND PARTICLES EXCEPT 'IN THE
SHEATH AND TAIL. HOWEVER » IT DID SEE UPSTREAMING PARTICLES,
ET¥Ces FROM THE SHOCK. HIGH-VOLTAGE POWER SUPPLY ARCING CAUSED
SOME LOSs OF DAT A, AFTER MARCH 18+ 1970, THE INSTRUMENT WAS
NOT OPERATED WHEN SENSOR TEMPERATURE EXCEEDED 85 DEG Ce.

——w——=~ APOLLD 12 LM/ALSEP, LATHAM

EXPERIMENT NAME~ PASSIVE SEISMIC
NSSDC (D~ 69-099C-03

LAST REPORTED STATE~ LAUNCHED AND OPERATING PARTIALLY
AT THE STANDARD DATA ACQUISITION RATE SINCE 11/19/69.

0SS DIVISION- LUNAR PROGRAMS
DISCIPLINE(S)- PLANETOLOGY

EXPERIMENT PERSONNE. (PI=PRINCIPAL INVESTIGATOR, TL=TEAM LEADER
ot

THER INVESTIGATOR, TU=TZAM MEMBER)
U OF TEXAS: GALVESTON
GALVESTON, TX

MASS INST OF TECH
CAMBRIDGE, MA

U OF HAwWAII

HONDLULU,. HI

sessen

PI = GeVe LATHAM ..s

o1 - F. PRESS e«

o1 - G. SUTTYON ecoces

EXPERIMENT BRIEF DESCRIPTION

THE PASSIVE SEISMIC' EXPERIMENT (PSE) WAS PLACED ON THE
LUNAR SURFACE AS PART OF THE ALSEP PACKAGE. IT wAS LOCATED AND
DEPLOYED 310 FT (100 M) FROM THE LM IN THE VICINIYY OF
SURVEYOR 3. THE SEISMOGRAPH EXPERIMENT MEASURED SEISMIC
ACTIVITY OF THE MOON AND OBTVAINED INFORMATION ON THE PHYSICAL
PROPERTIES OF THE LUNAR CRUSY AND INTERIOR. THE PSE OETECTED
SURFACE TILT PRODUCEDC BY TIDAL DEFORMATIONS, MOONQUAKFS, ANO
METEORITE IMPACTS. IT WAS NUCLEAR POWERED (SNAP-27) AND COULD
OPERATE CONTINUOUSLY. THE COMPONENTS WERE A SENSDR ASSEMBLY,
LEVELING STOOL. THERMAL SHROUD, AND RADIDISOTAOPE HEATERS.
READINGS FROM THE SENSORS WERE SENT TO THE ALSEP CENTRAL
STATION WHICH TRANSMITTED THE DATA BACK TO EARTH.

====-—== APOLLO 12 LM/ALSEP, SNYDER
EXPERIMENT NAME- SOLAR WIND SPECTROMETER
NSSDC ID- 69-099C-02

LAST REPORTED STATE- LAUNCHED AND OPERATING PARTIALLY
AT THE STANDARD DATA ACQUISITION RATE SINCE 11/05/71.

0SS DIVISION- LUNAR PROGRAMS

DISCIPLINE(S)— PARTICLES AND FIELDS SOLAR PHYSICS

EXPERIMENT PERSONNEL (PI=PRINCIPAL INVESTIGATOR, TU=TEAM LEADER
OI=0THER INVESTIGATOR, TM=TEAM MEMBER)

Pl - Co¥e. SNYDER eesosacncocnseNASA-IPL
PASADENA, CA
OI = DeRe CLAY cscsvcossccccasNASA-IPL
PASADENA, CA
O = M. M, NEUGEBAUER ,ceccececaesNASA-IPL

PASADENA. CA

THE SOLAR WIND SPECTROMETER WAS PART OF THE APOLLO 12
ALSEP PACKAGE LEFY ON THE LUNAR SURFACE, IT CONSISTED OF SEVEN
MODULATYED FARADAY CUPS OPENED TOWARD DIFFERENT, SUT SLIGHTLY
OVERLAPPING, PORTIONS DOF THE LUNAR SKY, THE INSTRUMENT WAS
USED TO OBSERVE THE DIRECTIONAL INTENSITIES OF THE ELECYRON
(6-1330 EV) AND POSITIVE 10N (18-9780 £V) COMPONENTS OF THE
SOLAR WIND AND MAGNEYOTAIL PLASMA THAT STRIKE THE SURFACE OF
THE MOON. THE SOLAR WIND SPECTROMETER OPERATED WELL FROM
TURN=ON UNTIL NOVEMBER Se 1971, WHEN TROUBLE WAS ENCOUNTERED
IN TWO OF THE SPECTRAL ENERGY LEVELS.

SEABREEREEAESRBEXFAENEERAR4 s APOLLD 14 LM/ALSED #4405 sskatuss

SPACECRAFY COMMON NAME= APOLLO 14 L M/alLSEP
ALTERNATE NAMES- ALSEP 16, LEM 18

04905, APOLLO 14C
NSSDC 1D- 71-008C

LAST REPORTED STATE- LAUNCHED AND OPERATING NORMALLY
AT THE STANDARD DATA ACQUISITION RATE SINCE 02/05/71.

LAUNCH DATE- 01/3L/71 SPACECRAFT WEIGHT- 4857. KG
LAUNCH SITE~ CAPE CANAVERAL., UNITED STATES
LAUNCH VEHICLE- SATURN S

SPONSORING COUNTRYZAGENCY
UNITED STATES
UNITED STATES

NASA-OMSF
NASA-0OSS



MANAGER »
MANAGER,
NASA-JSC
+ HOUSTON. TX

NASA HEADQUARTERS
WASHINGTON, OC
eeseesssssea s NASA HEADQUARTERS
WASHINGTON.s DC

PS=PROJECT SCIENTIST,
SC=PROGRAM SCIENTIST)

SPACECRAFT PERSONNEL (PM=PRODJECT

MG=PROGRAM
EICHEL MAN .

PM = W.F.,

MG - Fale ROJERSON seevsssnee

SC - J.B. HANLEY
SPACECRAFT
CTHE

LANDING

BRIEF DESCRIPTION

APOLLO 14 LUNAR MODULE (LM) CONSISTED OF A LUNAR
CRAFT AND AN APOLLD LUNAR SURFACE EXPERIMENT PACKAGE
(ALSEP) THAY CONTAINED SCIENTIFIC EXPERIMENTYS TOo BE LEFT ON
THE LUNAR SURFACE AFTER COMPLETION OF THE MANNED PORTION OF
THE MISSION. THE LM L ANDED IN THE LUNAR HIGHLANDS (3 DEG 39
MIN 1 SEC S LATITUDE, 17 DEG 27 MIN 55 SEC w LONGITUDE). THE
NUCLEAR POWERED ALSEP WAS ODEPLOYED AT THE LANDING SITE AND
INCLUDED EXPERIMENTS TO STUDY THE SEISMIC WAVES, MAGNETIC
FIELDS. SOLAR WIND COMPOSITION AND INTERACTION WITH THE MGCON.
LUNAR ATMOSPHERE., AND IONIC ENVIRONMENT.

———mee-= APOLLO 14 LM/ALSEP, FREEMAN

EXPERIMENT NAME- SUPRATHERMAL ION DETECTOR

NSSDC ID- 71-008C-06
LAST REPORTED STATE- LAUNCHED AND OPERATING PARTIALLY
AT A SUBSTANDARD DATA ACQUISITION RATE SINCE 03/29/72.

0SS DIVISION- LUNAR PROGRAMS
DISCEPLINE{S)- PARTIQ ES AND FIELDS

EXPERIMENT PERSONNEL (PI=PRINCIPAL INVESTIGATOR, TL=TEAM LEADER

O1=0THER INVESTIGATOR: TM=TEAM MEMBER)}
Pl = Ja¥e. FREEMAN ccesessseseeseRICE U N
- HOUSTON. TX
0I = Fa.Ce MICHEL osesevesssseseeRICE U
HOUSTYONs TX

EXPERIMENT BRIEF DESCRIPTION

THE ALSEP SUPRATHERMAL ION DETECTOR EXPERIMENT MEASURED
IONS GENERATED FROM ULTRAVIOLET IONIZATION OF THE LUNAR
ATMOSPHERE AND THE FREE-STREAMING SOLAR WIND/LUNAR SURFACE
INTERACTION, FROM THE DATA OBTAINED. FLUXs NUMBER DENSITY,
VELDCITY, AND ENERGY PER UNIT CHARGE CAN BE DETERMINED. A
CURVED PLATE ANALYZER AND AN E-CROSS-B VELOCITY SELECTOR
DETECTED IONS WwITH NORMAL VELOCITIES FROM 0.4 TO 93.5 KM/SEC
AND ENERGIES FROM O0s2 To 48.6 EV, ENABLING SPECIES
DISCRIMINATION OF MASSES UP  TO 750 AMUs A SEPARATE CURVED
PLATE ANALYZER COUNTED PROTONS IN SELECTED ENERGY INTERVALS
FROM 10 TO 3500 EVe DUE TO THE ORIENTATION OF THESE
DIRECT IONAL INSTRUMENTS, SOLAR WIND [ONS WERE NOT OBSERVED
DIRECTLY EXCEPT IN THE TAILWARD SHEATH. HOWEVER, IONS FROM THE
oW  SHOCK WERPE OCBSERVED. ON  APRIL S5y 1971 SOME ENGINEERING
DATA WERE LOST DUE TO THE PARTIAL FAILURE OF AN
ANALOG-TO=-DIGITAL CONVERTER. THE EXPERIMENT RETURNED GOCD
CONTINUDUS SCIENTIFIC DATA UNTIL OCTDBER 20, 1971 WHEN ARCING
IN THE HIGH-VOLTAGE POWER SUPPLY LIMITED OPERATION NEAR LUNAR
NOON. AFTER DECFMBER 16, 1971 OPERATION WAS DISCONTINUED WHEN
INSTRUMENT TEMPERATURE EXCEEDED 85 DEG Ce ALL DATA TAKEN AFTER
MARCH 29, 1972 WERE TAKEN 'IN AN ANOMALOUS STANDBY MODE. AND
DATA COVERAGE WAS VERY POOR.

JOHNSON

APOLLOC 14 LM/ALSEP,
EXPERIMENT NAME- COLD CATHODE IQON GAUGE EXPERIMENT

NSSDC ID- 71-008C-07
LAST REPORTED STATE- LAUNCHED AND OPERATING PARTIALLY
AT A SUBSTANDARD DATA ACQUISITION RATE SINCE 04/15/73.

~0SS DIVISION= LUNAR PROGRAMS
DISCIPLINE(S) - PLANETARY ATMDSPHERES

EXPERIMENT PERSONNEL (PI=PRINCIPAL INVESTIGATOR., TL=TEAM LEADER
o THER [NVEST[GATOR, TM=TEAM MEMBER)

U OF TEXASs DALLAS

DALLAS,s TX

NASA=-JSC

HOUSTON,

Pl = FaSe JOHNSON .o

0 - DeEe. EVANS ceoss

TX
EXPERIMENT BRIEF DESCRIPTION

THE ALSEP COLD CATHDDE GAUGE EXPERIMENT DETEFRMINED
PRESSURES FRMM 1€-6 TD 1E~12 TORR OF THE AMBIENT LUNAR
ATMOSPHERE. THE RESULTS OF THIS EXPERIMENT, COMBINED WITH
THOSE OF THE SUPRATHERMAL ION DETECTOR, WERE USED TO MEASURE
THE DENSITY AND PRESSURE OF THE LUNAR NEUTRAL ATMOSPHERE. OoN
APRIL 5. 1971, SNME ENGINEERING DATA WERE LOST DUE TO THE
PARTIAL FAILURE OF AN A/D CONVERTER. NOISY AND ERRATIC
NIGHYT-TIME OPERAT-ION PAEGAN IN FEBRUARY 1972, AND CONTINUVED
UNTIL NOVEMBER 1972 WHEN NIGHT=-TIME DATA WERE 1.0ST. DPERATION
CONT INUED #ITH LITTLE OR NO NIGHT-TIME COVERAGE UNTIL APRIL
15, 1973, WHEN THE EXPERIMENT ANOMALOUSLY WENT INTO STANDBY
CONOIT(UN. LITTLE USABLE 0aTa ARE EXPECTED AFTER APRIL 15,
1973.

——=---— APOLLO 14 LM/ALSEP, KOVACH

EXPERIMENT NAME-~ ACTIVE SEISMIC
NSSDC Pb- 71-008C-05

LLAST REPORTED STATE- LAUNCHED AND OPERATING PARTIALLY
AT A SUBSTANDARD DATA ACQUISITION RATE SINCE 12/07/73.

21

0SS DIVISION-
DISCIPLINE(S)~

LUNAR PROGRAMS
PLANETOLOGY
EXPERIMENT PERSONNZL (PI=PRINCIPAL INVESTIGATOR., TL=TEAM LEAOER
O1=0THER INVESTIGATOR, TM=TEAM MEMBER)
KOVACH secvcucceseveeSTANFORD U
STANFORD. CA
eessseaneseesld OF TEXAS,
GALVESTON,

P = RelLe.

WATKINS GALVESTON

™

0L - JeSe.
EXPERIMENT
THE
MONITOR
STUDY

BRIEF DESCRIPTION
PURPOSE OF THIS EXPERIMENY WAS 70O  GENERATE AND
SEISMIC WAVES IN THE MOON NEAR THE SURFACE IN QRDER TO
THE INTERNAL STRUCTURE TO A DERTH OF 460 M. THE SEISMIC
ENERGY SOURCE USED WAS THE THUMPER DEVICE, WHICH CONTAINED 21
SMALL EXPLOSIVE CHARGES. THE MORTAR PACKAGE CONTAINING FOUR
HIGH-EXPLOSIVE GRENADES wAS PLANTEDs BUT ITS DETONATION FROM
EARTH WAS POSTPONED UNTIL THE OTHER EXPERIMENTS WERE COMPLETED
TO AVOID OAMAGING THEM. THE THUMPER DEVICE PROVIDED DATA THAT
INDICATED THAT TRWD P-wWAVE VELOCITIES WERE MEASURED AT THE FRA
MAURO SITE. THE NEAR SURFACE HAS A SEISMIC WAVE VELOCITY OF
104 M/SEC, AND A SUBLAYER STARTING AT A DEPTH OF 8.5 M HAS A
VELOCITY ©OF 299 M/SEC, ESTIMATES OF THE THICKNESS OF THIS
SUBSTRATUM RANGE FROM 38 TO 76 M, WHICH 1S PROBABLY INDICAT IVE
OFf THE DEPTH OF THE FRA MAURO FORMATION. THE EQUIPMENTY
CONSISTED OF A STAFF WITH THE CHARGE INITIATORS MOUNTED ON THE
LOWER END OF ITS BASE, A CABLE CONNECTING THE STAFF {(THUMPER)
TO THE CENTRAL STATION, GEQPHONES (MINIATURE SEISMOMETERS) FOR
RECORDING THE WAVES, AND A THREE-CHANNEL AMPLIFIER WwITH LOG
COMPRESSOR FOR TELEMETERING THE EARTH. . .

LATHAM

—=—==ee APOLLO 14 LM/ALSEP,
EXPERIMENT NAME- PASSIVE SEISMIC
NSSDC (D- 71-008C-04

LAST REPORTED STATE~ LAUNCHED AND OPERATING PARTIALLY
AT A SUBSTANDARD DAYA ACQUISITION RATE SINCE 03/20/72.

0SS DIVISION- LUNAR PROGRAMS
DISCIPLINE(S)- PLANETOLOGY

EXPERIMENT PERSONNEL (PI=PRINCIPAL INVESTIGATOR. -TL=TEAM LEADER
DI =0THER INVESTIGATOR, TM=TEAM MEMBER)

Pl = GeVe LATHAM seeeas eeelU OF TEXAS. GALVESTON
N GALVESTON, TX'
Ol -~ WeM. EWING .« seersracess COLUMBIA U
NEW YDRKs NY
ol - F. PRESS seeMASS INST OF TECH
CAMBRIDGE, MA
o1 - G. SUTTON esweverecsesseU OF HAWALL

HONOLULY, HIT ‘
EXPERIMENT BRIEF DESCRIPTION

THE PASSIVE SEISMIC EXPERIMENT (PSE) WAS PLACED ON THE
LUNAR SyURFACE AS PART O0F THE ALSEP, IT WAS LOCATED AND
DEPLOYED 98 M FROM THE LM, THIS EXPERIMENT WAS DESIGNED TO -
MEASURE SEISMIC ACTIVITY OF THE MOON AND YO OBTAIN INFORMATION
ON THE PHYSICAL PROPERTIES OF THE LUNAR CRUST AND INTERIDR.
THE PSE WAS ALSO DESIGNED TO DETECT SURFACE TILT PRODUCED BY
TIDAL DEFORMATIONS, MODONQUAKESs AND METEORETE TMPACTS. THE
EXPERIMENT WAS NUCLEAR POWERED (SNAP=-27) AND COULD OPERATE
CONT INUDUSLY. THE COMPONENTS WERE THE SENSOR ASSEMBLY, THE
LEVELING STOOL » THE THERMAL SHROUD, AND THE RADIOISOTOPE
HEATERS READINGS FROM THE SENSORS WERE SENT TO THE ALSEP
CENYRAL STATION, WHICH TRANSMITTED THE 0DATA BACK TO EARTH.
INFORMATION ABOUT THE [NTERIOR TO DEPTHS OF APPROXIMATELY 100
KM HAVE BOEEN OBTAINED FROM THIS SEISMOMETER AND FROM THE
APOLLO 1t MISSION SEISMOMETER LEFT ON THE MOOUN AT TRANQUILITY
BASE.

=-mm—~=—= APOLLO 14 LM/ALSEP, O*BRIEN ~—-
EXPERIMENT NAME- CHARGED PARTICLE LUNAR ENVIRONMENT

NSSDC 1D~ 71-008C-08
LAST REPORTED STATE=- LAUNCHED AND OPERATING PARTIALLY
AT A SUBSTANDARD DATA ACOUISITION RATE SINCE 06/06/71.

0SS DIVISION- LUNAR PROGRAMS
DISCIPLINE(S)~ PARTICLES AND FIELDS

PERSONNEL (P]=PRINCIPAL INVESTIGATOR. TL=TEAM LEADER
Ot=0THER INVESTIGATOR, TM=TSAM MEMBER)
seesessseecesDEPT OF ENVIRON PROT
PERTHs AUSTRALIA
esessscvecsRICE U
HOUSTON,

EXPERIMENT

PI - B.J. O*BRIEN

01 = DalL. REASONER
T
EXPERIMENT BRIEF DESCRIPTION

THIS EXPERIMENT wAS OESIGNED TO MEASURE THE ENERGY-
SPECTRA OF LOW-ENERGY CHARGED .PARTICLES. STRIKING THE LUNAR
SURFACE. THE MAIN PARY OF THE INSTRUMENTATION CONSISTED OF TwD
ELECTROSTATIC ANALYZERS. ONE OF THESE POINTED TOWARD LOCAL
LUNAR VERTICAL, AND THE OTHER TO A POINT 60 DEG FROM VERTICAL
TOWARD tLUNAR WEST. AS A FIRST APPROXIMATION, BOTH DETECTORS
COULD BE CONSIDERED TO POINT IN THE ECLIPTIC PLANE. EACH
ANALYZER CONSISTED OF A SEV OF DIRECTION-DEFINING SLITS,
DEFLECTION PLATES. FIVE SMALL-APERTURE C-SHAPED CHANNEL
ELECTRON MULTIPLIERS, AND ONE LARGE-APERTURE CHANNEL ELECTRON
MULTIPLIER, FOR A GIVEN APPLIED DEFLECTION VOLTAGE: THE FIVE
MULTIPLIERS WERE ARRANGED TO COUNTY PARTICLES OF ONE POLARITY
wiTH DIFFERING ENERGIES, WHILE THE LARGE-APERTURE MULTIPLIER
MADE A WIDE-BAND MEASUREMENT OF PARTICLES OF THE OPPOSITE
POLARITY., DURING EACH 19.2-SEC INTERVAL IN THE AUTOMATIC MODE



OPERATIDN, DEFLECTION VOLTAGES OF ZERD (TWICE)
MINUS 35. 350, AND 3500 WERE APPLIED TO THE
OF BOTH ANALYZERS FOR 2.4 SEC EACH VOLTAGE.
MANUAL MODE PERMITTED THE CONTINUQUS
SINGLE ODEFLECTIDON VOLTAGE, THUS INCREASING

FOR PARTICLES IN A LIMITED PORTION OF THE
SPECTRUM. USEFUL DATA OBTAINED ODURING EACH 19+.2-SEC INTERVAL
(AUTOMATIC MODE) WEREs FOR EACH ANALYZER. 1,2-SEC ACCUMULATED
COUNTS OF ELECTRONS IN 18 ENERGY WINDOWS BETWEEN 40 EV AND 20
KEVe AND IONS 1IN 12 ENERGY WINDOWS BETWEEN 0417 .AND 20 KEV.
THE EXPERIMENT WORKED NORMALLY FROM DEPLOYMENT (FEB. S» 1971)
UNTIL APRIL 8. l‘97l WHEN THE ANALYZER POINTING AWAY FROM LUNAR
VERTICAL FAILED. THE OTHER ANALYZER CONTINUED TO FUNCTION
NORMALLY UNTIL JUNE 6+ 1971 WHEN A PARTIAL FAILURE QCCURRED.
QPERATION OF THIS ANALYZER WwAS INTERMITTENT FOR THE REST QF
1971, DURING wMOST OF 1972, DPERATION WAS CONTINUOUS DURING
LUNAR NIGHT AND INTERMITTENT DURING LUNAR DAYs FROM DECEMBER
1972 TO FEBRUARY 1973 OPERATION WAS CONTINUOUS. AFTER WHICH
TEIME THE HIGH VOLTAGE PROBLEMS OCCURRED AGAIN.

OF EXPERIMENT
.AND PLUS AND
DEFLECTION PLATES
THE  LITTLE-USED
APPLECATION QOF A
TEMPDRAL RESOLUTION

SEEEEEEREREREXXSXEBNEER AR %% APOLLO 1S LM/ALSEP, sx*Essxsindn sy

SPACECRAFT COMMON NAME- APOLLO 15 LM/ALSEP
ALTERNATE NAMES-= APOLLO 1S5C. ALSEP 15

LEM 15, ROVER 15

05366
NSSDC 1D~ 71-063C

LAST REPORTED STATE- LAUNCHED AND DPERATING NORMALLY
AT THE STANDARD DATA ACQUISITION RATE SINCE 07/30/71.

LAUNCH DATE- 07/26/71 SPACECRAFT WEIGHT-~
LAUNCH SITE- CAPE CANAVERAL.s UNITED STATES
LAUNCH VEHICLE~ SATURN S

SPONSORING COUNTRY/ZAGENCY
UNITED STATES
UNITED STATES

NASA-OMSF
NASA-0SS -

SPACECRAFT PERSONNEL (PM=PROJECT MANAGER.
MG=PROGRAM MANAGER .,
«NASA=JSC
HOUSTON, TX
«NASA HEADQUARTERS
WASHINGTON, OC
«NASA HEADQUARTERS
WASHINGTON, DC

PS=PROJECT SCIENTIST,
SC=PROGRAM SCIENTIST)
EICHEL MAN

PR -~ We.Fae

csosne

MG = Fele. RDBEASON

SC - JeBe HANLEY

© SPACECRAFT BRIEF DESCRIPTION
THE APOLLO 15 LUNAR MODDULE {LM) CONSISTED OF A LUNAR
LANDING CRAFT, A LUNAR ROVING VEHICLE (LRV)., AND AN APOLLO
LUNAR SURFACE EXPERIMENTS PACKAGE (AL SEP) THAT CONTAINED
SCIENTIFIC EXPERIMENTS TO BE LEFT ON THE MOON AFTER COMPLETION
OF THE MANNED PORTION OF THE MISSION. THE LM LANDED IN THE
NORTH CENTRAL PART OF THE MDON (26 DEG 4 MIN S84 SEC N
LATITUDE. 3 DEG 39 MIN 30 SEC E LONGITUDE}, AT THE FOOT OF THE
APENNINE MOUNTAIN RANGE. THE ALSEP WAS DEPLOYED AT THE LANDING
SKTE. THE LRV WAS USED OURING THE EXTRAVEHICULAR ACTIVITIES
(EVA) TO EXTEND THE RANGE OF MANNED LUNAR EXPLORATION. THE
NUCLEAR-POWERED ALSEP CONTAINED SEISMIC, MAGNETIC FIELDS.
LUNAR ATMOSPHERIC COMPOSITION, ION COMPOSITIONs LUNAR DUST,
SULAR WIND COMPOSITION, HEAT LOSS, AND SOLAR CELL RADIATION
DAMAGE EXPERIMENTS.

APOLLO 15 LM/ALSEP. BATES

EXPERIMENTY NAME- i UNAR DUST DETECTOR

N$SDC ID- 71-063C-09
LAST REPORTED STATE- LAUNCHED AND OPERATING NORMALLY
AT THE STANDARD DATA ACQUISITION RATE SINCE 07/31/71.

0SS DIVISION- LUNAR PROGRAMS
DISCIPLINE(S)- DUST

EXPERIMENT PERSONNEL (PI=PRINCIPAL INVESTIGATOR, TL=TEAM LEADER
OI=OTHER INVESTIGATOR, TM=TEAM MEMBER)
eecocenssccas e NASA-JSC
HOUSTON.

Pl - JeRa BATES
- TX
EXPERIMENT BRIEF DESCRIPT ION
THE FUNCTION OF THE ALSEP LUNAR DUST DETECTOR EXPERIMENT
TO SEPARATE AND MEASURE HIGH-ENERGY RAODIATION DAMAGE TO
SOLAR CELLSs TO MEASURE REDUCED SOLAR CELL OUTPUT DUE TO
ACCUMULATION, AND TO MEASURE REFLECTED INFRARED ENERGY
AND TEMPERATURES FaRr USE iN COMPUTING LUNAR SURFACE
TEMPERATURES. THE OUST DETECTOR HAD TWwO COMPONENTS -~ SENSOR
PACKAGE MOUNTED TO THE TOP OF THE CENTRAL STATION SUN SHIELD.
AND A PRINTED CIRCUIT BOARD LOCATED WITHIN THE CENTRAL STATION
THAT INTERFACED WwITH THE POWER DISTRIBUTION UNIT OF THE ALSEP
DATA SUBSYSTEM, THE EXPERIMENT WAS SIMILAR TO THAT DEPLOYED ON
APOLLO 12 AND 14,

WAS
. THREE
OUST

FREEMAN

APOLLD 1S LM/ALSEP,

EXPERIMENT NAME- SUPRATHERMAL ION DETECTOR

NSSDC ID- 71-063C-05
LAST REPORTED STATE- LAUNCHED AND OPERATING PARTIALLY

AT A SUBSTANDARD DATA ACQUISITION RATE SINCE 09/13/73.

0S5 DIVISION- LUNAR PROGRAMS
DISCIPLINE(S)~- PARTICLES AND FIELDS

12700. KG

EXPERIMENT PERSONNEL {PLI=PRINCIPAL INVESTIGATOR, TL=TEAM LEADER

OI=0THER INVESTIGATOR, Tu=TEAM MEMSBER)

Pl - JeWe FREEMAN coccccasncessesRICE U
HOUSTON, TX

DI = FaCa MICHEL easRICE U
HOUSTON, TX

EXPERIMENT BRIEF
THE ALSEP

DESCRIPTION -

SUPRATHERMAL [ON DETECTOR EXPERIMENY MEASURED
10ONS GENERATED FROM ULTRAVIOLET 1IONIZATION 3F THE LUNAR
ATMOSPHERE AND FROM THE FREE STREAMING SOLAR WIND/LUNAR
SURFACE INTERACTION. FLUX, NUMBER DENSITY, VELOQCITY, AND
ENERGY PER UNIT CHARGE WERE DETERMINED FROM THE DATA OBTAINED.
A CURVED PLATE ANALYZER AND E CROSS B VELOCITY SELECTOR
DEYECTED {ONS WITH NORMAL VELOCITIES FROM 0.4 TO 93.5 KM/SEC
AND ENERGIES FROM 0.2 T3 48.6 EV. SPECIES DISCRIMINATION OF
MASSES UP TO 120 AMU WAS POSSIBLE. A SEPARATE CURVED PLATE
ANALYZER COUNTED SOLAR WIND PROTONS IN SELECTED ENERGY
INTERVALS FROM 10 TO 3500 EV. OPERATION WAS NORMAL UNTIL LUNAR
NOON ON DECEMBER 16, 1971, WHEN SENSOR TEMPERATURE EXCEEDED 8S
DEG Ce« OPERATION WAS CURTAILED DUE TO POWER SUPPLY ARCING.
DATA FROM OTHER PERIODS OF OPERATION WERE NORMAL.

APOLLD 15 LM/ALSEP,

JOHNSON —=-cmmmm—meemm oo momm e e
EXPERIMENT NAME- COLD CATHODE 10N GAUGE EXPERIMENT
NSSDC ID- 71-063C-07

LAST REPORTED STATE=- LAUNCHED AND OPERATING PARTIALLY

AT A SUBSTANDARD DATA ACQUISITION RATE SINCE 02/22/73. M
0SS DIVISION-
DISCIPLINE(S)~

LUNAR PROGRAMS
PLANETARY ATMOSPHERES

EXPERIMENT PERSONNEL (PI=PRINCIPAL INVESTIGATOR, TL=TEAM LEADER
OI=0THER INVESTIGATDR, TM=TEAM MEMBER)

Pl = FaSe JOHNSON onse sseell OF TEXAS, DALLAS
DALLAS, TX

O = DeE. EVANS o aceesaaNASA-ISC
HOUSTONs TX

EXPERIMENT BRIEF DESCRIPTION

THE ALSE® COLD CAYTHODE GAUGE EXPERIMENY WAS DESIGNED TO
MEASURE ©THE DENSITY OF NEUTRAL ATOMS AND TO DETERMINE
PRESSURES OF THE AMBIENY LUNAR ATMOSPHERE FROM 1E-6 TO 1E-12
TORR. THE OAYA ARE YO COMPLEMENT MEASUREMENTS MADE BY THE
ALSEP SUPRATHERMAL ION DETECTOR THE INSTRUMENT WAS NOT
OPERATED FOR PROLONGED PERIDDS DURING THE LUNAR DAY BECAUSE OF
VOLTAGE RESTRICTIONS PLACED ON THE HIGH-VOLTAGE POWER SUPALY
IN  THE S1DE PACKAGE HOWEVER, SUFFICIENT DAYS1DE OPERATION
WAS CARRIED oUT OVER THE INSTRUMENT LIFETIME TO ALLOW
CONSTRUCYION OF THE AVERAGE DAYSIDE DENSITY AND PRESSURE
PROFILES. N

—mmeae— APOLLD 15 LM/ALSEP. LANGSETH
EXPERIMENT NAME- HEAT FLOW
NSSDC ID- 71-063C-06

LAST REPORTED STAYE- LAUNCHED AND OPERATING PARTIALLY
AT YHE STANDARD DATA ACQUISITION RATE SINCE 08/07/71.

0SS DIVISION- LUNAR PROGRAMS

"DISCIPLINE(S)~ PLANEYOLOGY

22

(PI=PRINCIPAL INVESTIGATOR, TL=TEAM LEADER

O¥=DTHER INVESTIGATOR, TM=TZAM MEMBER)

semoseceeces LAMONT-DOHERYY GFEO 0OBS
PALISADES. NY

eswesYALE U
NEW HAVEN,

EXPERIMENT

PERSONNEL

PL - M.Gae LANGSETH

Ol - SePs CLARK, JRe »

cY
EXPERIMENT BRIEF DESCRIPTION

THE HEAT FLOW EXPERIMENT {HFE), WHICH WAS PART OF THE
ALSEP, WAS DESIGNED TO OETERMINE THE RATE OF HEAT LDOSS FROM
THE LUNAR INTERIOR, THE EXPERIMENT DETECTED LUNAR TEMPERATURES
OF THE FOLLOWING TYPES AND RANGES, WITH CDRRESPOND ING
ACCURACIES NOTED IN PARENTHESES MISH-SENSITIVITY
MEASUREMENTS oF PLUS QR MINUS 2 DEG C (0.003 DEG ()
TEMPERATURE DIFFERENCE, LOW-SENSITIVITY MEASUREMENTS OF PLUS
OR MINUS 20 DEG € (0.03 DEG C) TEMPERATURE DIFFERENCE. PROBE
AMBIENT TEMPERATURES FROM 200 DEG K TO 250 DEG X (0.1 DEG K)»
THERMOCOUPLE REFERENCE TEMPERATURE FROM -20 DEG € TO =60 DEG C
10,1 DEG "C)s AND PROBE CABLE AMBIENT TEMPERATURES FROM 90 DEG
K TO 250 O0EG K {0+3 OEG K)o THE INSTRUMENTATION CONSISTED OF
T¥O 1.2-M PROBES THAT VERE INSERTED INTD THE LUNAR SURFACE, A
SPECIAL T0OOL FOR PROBE INSERTION, AND AN ELECTRONICS PACKAGE
THAT WAS CABLE-CONMECTED YO THE PROBES AND THE CENTRAL
STATION. ENABLE PLACEMENT 0OF THE PROBES INTO THE LUNAR
SURFACE TwO 3-M HOLES WERE DRILLED IN THE SURFACE BY
ASTQONAUT SCOTT USING THE APOLLO LUNAR SURFACE ORILL (ALSD).
THE ALSD WwAS EQUIPPED WITH CDRE STEM CAPS AND RETAINERS, CORE
SYEMS, CORE BITS, A BOARE BIT/DRILL ADARYTER, A& TREADLE. AND A
BORE STEM/CORE STEM WRENCH. THE BORE STEM ASSEMBLIES USED IN
DRILLING REMAINED IN THE HOLES TO PROVIDE A CASING TO PREVENT
COLLAPSE QOF TYHE HOLE WALLS DURING INSERTION OF THE PROBES.
PRELIMINARY RESULTS OF THE EXPERIMENT INDICATE A LUNAR HEAT
FLOW 0OF 3.3E-6 W/CM S0, WHICH 1S ONE-HALF THAT OF THE EARTH.
THE QATE OF TEMPERATURE INCREASE AS A FUNCTION OF DEPTH IS
te75 DEG K PER M. TEMPERATURE MEASUREMENTS WERE ALSO DRTAINED
DURING LUNAR NIGHT AND DURING A TOTAL ECLIPSE ON AUGUST 6.
1971.

To



APOLLO 1S LM/ALSEP, LATHAM
EXPERIMENT NAME- PASSIVE SEISMIC
NSSDC 10- 71-063C-01

LAST REPORTED STATE- LAUNCHED AND OPERATING NORMALLY
AT THE STANDARD DATA ACQUISITION RATE SINCE 07/31/71.

0SS DIVISION-
DISCIPLINE(S)~

LUNAR PROGRAMS
PLANETOLOGY

EXPERIMENTY PERSONNEL (PI=PRINCIPAL INVESTIGATORs TL=TEAM LEADER
OI=0THER INVESTIGATOR: TM=TEAM MEMBER)

Pl — GeVe ULATHAM ceccvevesesessl OF TEXAS: GALVESTON
GALVESTON. TX

OI — WoMe EWING cacssasssscsssCOLUMBIA U
NEW YORKs NY

o1 ~ F. PRESS o «MASS INST OF TECH
CAMBRIDGE, MA

oI - G. SUTTON . eeU OF HAWALI
HONCLULU. H1I

EXPERIMENT BRIEF DESCRIPTION

™I PASSIVE SEISMIC EXPERIMENT (PSE), PART OF THE APOLLO
SURF ACE EXPERIMENTS PACKAGE (ALSEP), MEASURED SEISMIC
SIGNALS FROM B80TH EXTERNAL AND INTERNAL SOURCES OF SEISMIC
ENERGY ON THE MOON. THE MEASUREMENTS OBTAINED HAVE BQEEN USED
TO DETERMINE THE INTERNAL STRUCTURE OF THE MDON, THE RATE OF
ENERGY RELEASE. AND THE NUMBERS AND MASSES OF METEORGIDS
IMPACTING THE LUNAR SURFACE. THE LUNAR SURFACE IMPACTS OF TYHE
SPENT S=-IVB AND LM ASCENT STAGES WERE USED AS EXTERNAL
CALIBRATION SDURCES FOR THE SCISMOMETERS. THE KNOWN MASS AND
VELOCITY OF THESE STAGES AT SURFACE IMPACYT AND THE LUNAR
IMPACT POINT COORDINATES ENABLED THE COMPUTATION OF ENERGY
GENERATED AY IMPACT AND THFE POINY OF ENERGY APPLICATION. {(THE
CALIBRATION CHARACTERISTICS WERE DETERMINED BY MEASURING
SEISMOMETER RESPONSE TO THESE ENERGY SOURCES.) THE EXPERIMENT.
WHICH WwAS DEPLOYED 110 M WEST OF THE LM, CONSISTED OF TwO
SEISMIC ASSEMBLIES - A LONG PERIOD (LP) SEISMOMETER
(TRIAXIAL, ORTHOGONAL } WITH A SEISMIC FREQUENCY RESPONSE FROM
0.004 T3 3 HZ (80-DB DYNAMIC RANGE} AND A SHORY PERIOD (SP)
SEISMOMETER (UNIAXIAL, VERTICAL MOTION) wITH A SEISMIC
FREQUENCY FROM 0.05 TO 20 HZ (80-08 DYNAMIC RANGE). THE
MINIMUM DETECTABLE SIGNAL OF THE PSE SEISMOMETERS WAS 0,3
MICRON AT A FREQUENCY OF 1 HZ. THE SEISMOMETERS WERE HOUSED IN
A DRUM-SHAPED ENCLOSURE ROUNDED IN THE BOTTOM, THIS ENCLOSURE
RESTED ON A SUPPORT STRUCTURE (STOOL) AND WAS COVERED BY A
THERMAL SHROUD AFTER OEPLOYMENT OF THE EXPERIMENT. THE
SEISMOMETERS WERE OPERATING NORMALLY AS OF AUGUST 1972, THE
APOLLO 15 SEISMOMETER WAS PART OF A TRIANGULAR NETWORK OF
SEISMOMETERS THAT INCLUDED THE APOLLO 12 AND 18 SEISMOMETERS.
{THE APOLLO 11 SEISMOMETER CEASED FUNCTIONING ABOUT 2 MONTHS
AFTER DEPLOYMENT ON  JULY 20+ 1969.) THREE MAJOR DISCOVERIES
HAVE RESULTED FROM THE SEISMOMETER EXPERIMENTS (1) THE
EXISTENCE OF A CRUST AND MANTLE, {2) DEPTH OF FOCUS OF CYCLIC
MDONQUAKES AT 800 KM, AND (3) EFFICIENT SCATTERING OF ENERGY
IN A NEAR~SOURCE REGION.

LUNAR

SEEEXESAXNSERERRERL SRS R RE2ex APOLLO 16 LM/ALSEP S5sstassstsness

SPACECRAFT COMMON NAME-

ALTERNATE NAMES= ALSEP 16, LEM 16
ROVER 16. 0600S
APOLLO t6C

APOLLO 16 LM/ALSEP

NSSDC 1D- 72-031C

LAST REPORYED STATE- LAUNCHED AND OPERATING NORMALLY

AT THE STANDARD DATA ACQUISITION RATE SINCE 08,21/72.
LAUNCH DATE- 0&r16/72 . SPACECRAFY WEIGHT- S5040. KG
LAUNCH SITE~ CAPE CANAVERAL.« UNITED STATES
LAUNCH VEMICLE- SATURN S

SPONSORING COUNTRYZAGENCY
UNITED STATES
UNITED STATES

NASA-OMSF
NASA-0SS
SPACECRAFT PERSONNEL (PM=PROJECT MANAGER,
MG=PROGRAM MANAGER,

PS=PROJECT SCIENTIST,
SC=PROGRAM SCIENTIST)

M - WeF o EICHELMAN s eso0ssveseeNASA~ISC
HOUSTON, TX
MG - Fals ROBERSON s eeee eeesNASA HEADQUARTERS
WASHINGTON, DC
SC - J.B. HANLEY . seeeNASA HEADQUARTERS
WASHINGTON, DC
SPACECRAFT BRIEF DESCRIPTION
THE APOLLO 16 LUNAR MODULE (LM) CONSISTED OF A LUNAR
LANDING CRAFTY, A LUNAR ROVING VEHICLE (LRV)., AND AN APOLLO
LUNAR SURIFACE EXPERIMENTS PACKAGE (AL SEP) THAT CONTAINED

SCIENTIFIC EXPERIMENTS TO B8f LEFT ON THE LUNAR SURFACE AFTER
COMPLETION OF THE MANNED PORTION OF THE MISSION. THE LM LANDED
IN THE DESCARTES. MIGHLAND REGION JUST NORTH OF THE CRATER
DOLLAND AT 8 DEG 59 MIN 55 SEC S LATITUDEs AND tS DEG 31t MIN
12 SEC E LONGITUDE. THE ALSEP WAS DEPLOYED AT THE LANDING
SITE. THE LRV WAS USED DURING EXTRAVEHICULAR ACTIVITIES (EVA)
TO EXTEND THE RANGE 0OF MANNED LUNAR EXPLORATION. THE
NUCLEAR-POWERED ALSEP PACKAGE CONTAINED SEISMIC, MAGNETIC
FIELD, AND HEAT FLOW.

APOLLO 16 LM/ALSEP. DYAL

.EXF’ERI“ENT NAME=- LUNAR SURFACE MAGNETOMETER

NSSDC ID- 72-031C-03

-LAUNCH

23

LAST REPORTED STATE~
AT THE STANDARD

LAUNCHED AND OPERATING NORMALLY
DATA ACQUISITION RATE SINCE 08/17/73.

0SS DIVISION- LUNAR PROGRAMS
DISCIPLINE(S)~ PARTICLES AND FIELODS

EXPERIMENT PERSONNEL (PI=PRINCIPAL INVESTIGATDOR, TL=TEAM LEADER
OI=0THER INVESTIGATOR, FM=TEAM MEMBER)
seveessscssenees NASA-ARC
MDFFEYY FIELDs
esesesssesseesNASA-ARC
MDFFETT FIELD.
seU OF ARIZONA
TUCSON. AZ

PL - P. DYAL

CA
Ol - C.¥s PARKIN
CA
at -

CePo SONETT weecevsassee

EXPERIMENT BRIEF DESCRIPTION

THIS EXPERIMENT CONSISTED OF A TRIAXIAL FLUXGATE
MAGNETOMETER AND WAS PART OF A THREE-STATION NETWORK (APOLLO
£12,15:16) INTENDED T) YIELO INFORMATION ON THE INTERNAL
ELECTROMAGNETIC CHARACTERISTICS OF THE MOON. FLIPPABLE
SENSDRS WERE LOCATED 75 CM ABOVE THE LUNAR SURFACE AT THE ENDS
OF THREE ORTHOGONAL 100-CM BOOMS. SENSOR ORIENTATION WAS
INITIALLY DEYERMINED BY THE ASTRONAUTS USING A BUBBLE LEVEL
AND A SHADOWGRAPH, AND HAS BEEN SUBSEQUENTLY MONITORED (wiTH
AN  ACCURACY OF 0.2 DEGREES) BY GRAVITY-LEVEL SENSORS. EACH
SENSOR COULD BE OPERATED IN THE RANGES FROM MINUS TO PLUS S0,
100, OR 200 GAMMAS, WITH A 0.1-GAMMA RESOLUTION. FREQUENCY
RESPONSE WAS FROM 0 7TO 3 HZ. THE EXPERIMENT FUNCTIONED
NORMALLY FROM EMPLACEMENY TO JULY 24, 1972, WHEN THE SENSOR
FLIP MECHANISM FAILED. THE EXPERIMENT CONTINUED IN THIS STATE
UNTIL FEBRUARY 1Ss 1973. WHEN A LONG PERIDD DF INYERMITTENT
INSTRUMENT OPERAT ION ENSUED. ON  AUGUST 17, 1973, THE
INSTRUMENT RETURNED TO A FULLY OPERATIONAL CONDITION.

=—===-= APOLLD 16 LM/ALSEP, KOVACH

EXPERIMENT NAME- ACTIVE SEISMIC
NSSDC [D- 72-031C-02

LAST REPORTED STATE- LAUNCHED AND OPERATING NORMALLY
AT A SUBSTANDARD DATA ACQUISITION RATE SINCE 12/707/73.

0SS DIVISION-—
OISCIPLINE(S)~

LUNAR PROGRAMS
PLANETOLOGY

EXPERIMENT PERSONNEL (PI=PRINCIPAL INVESTIGATOR, TL=TEAM LEADER
Ol=0THER INVESTIGATOR, TM=TEAM MEMBER)
KOVACH acessvesssessss STANFORD U
STANFORD, CA
ssecseccsnscseU OF TEXAS,
GALVESTON.

PI - Rl

Ol = JsSe WATKINS GALVESTON
™
EXPERIMENT BRIEF DESCRIPTION

THE PURPOSE OF THE ACTIVE SEISMIC EXPERIMENY (ASE)
{$-033) WAS TO ACQUIRE DATA TO ODETERMINE THE PHYSICAL
PROPERTIES OF THE LUNAR SURFACE AND SUSBSURFACE MATERIALS. BOTH
NATURAL AND ARTIFLCIALLY PRODUCED SEISMIC WAVES WERE
MONITORED THE ARTIFICIAL WAVES WERE PRODUCED BY SHOTGUN~LIKE
CHARGES FIRED 8Y A *THUMPER® DEVICE AND EXPLOSIVE GRENADE
CHARGES FIRED FROM A MORTAR BOX ASSEMBLY 8Y AN ASTRONAUT. THE
EQUIPMENT CONSISTED OF A TYHUMPER/GEJPHONE '‘ASSEMBLY, A MORTAR
PACKAGE ASSEMBLY. INTERCONNSCTING CABLES. AND AN ELECTRONICS
ASSEMBLY HOUSED 1IN THE CENTRAL STATION. THE ASE GENERATED AND
MONITORED SEISMIC WAVES (N THE RANGE 3 TO 250 HZ ¥ITH A
FREQUENCY RESPONSE OF PLUS OR MINUS 3 DB IN THE FREQUENCY
RANGE OF 3 10 100 HZ. NATURAL SEISMIC WwAVES WERE ALSO
MONITORED WITHIN THIS RANGE WHILE THE ALSEP STATION WAS
OPERATING IN THE ASE MODE. THE DATA-GATHERING INTERVAL WAS
SMALL BECAUSE THE CENTRAL STATION OPERATYED IN THE ASE MODE ON
THE AVERAGE OF ONLY 30 MIN/WEEK. THE THUMPER CONTAINED 21
STANDARD INITIATORS MOUNTED PERPENDICULAR TO IVS BASE PLATE,
WHICH WAS SELECTED AND FIXED AY AN ASTRONAUT. THE THUMPER WAS
CABLE-CONNECTED TO THE CENTRAL STATION AND WAS FIRED AT
INTERVALS OF 5 M. THUMPER FIRINGS BEYOND APPROXIMATELY 40 M
PRODUCED WEAK SIGNALS. ONE P-WAVE VELOCITY OF 114 M/SEC WAS
MEASUREDs THE GEDPHONES WERE ELECTROMAGNETIC LISTENING DEVICES
THAT WERE CABLE~CONNECYED TO THE CENTRAL STATION, WHERE THEY
WERE AMPLIFIED, OIGITIZED, AND TRANSMITTED YO EARTHe THEY WERE
PLACED AT DISTANCES O0OF 3, 43, AND 93 M FROM THE CENTRAL
STATION.. THE MORTAR BOX GRENADES WERE RDCKET-LAUNCHED 8Y EARTH
COMMAND « TKE’ IMPACTED AT RANGES OF APPROXIMATELY 150, 300,
AND 900 M FROM THE DEPLOYED MORTAR BOX ASSEMBLY., THE DECISION
NOT TO LAUNCH GRENADE NO. 1 (1500 M) WAS MADE BECAUSE THE
ASSEMBLY PITCH-ANGLE SENSOR WENT OFF—~SCALE HIGHs MAKING
THE PITCH POSITION OF THE ASSEMBLY UNCERTAIN.

APOLLD 16 LM/ALSEP: LATHAM
EXPERIMENT NAME- PASSIVE SEISMIC
NSSDC 10~ 72-031C-01

.
LASY REPORTED STATE~- LAUNCHED ANO OPERATING NORMALLY
AT THE STANDARD OATA ACQUISITION RAYE SINCE 04/21/72,

0SS DIVISION- LUNAR PROGRAMS
DISCIPLINE(S)- PLANETOLOGY

EXPERIMENT PERSONNEL (PISPRINCIPAL INVESTIGATOR, TL=TEAM LEADER
OI=0THER INVESTIGATODR. TM=TEAM MEMBER}

Pl = GaVs LATHAM oscsessessscsesl OF TEXAS: GALVESTON
GALVESTON, TX

ol - Fe PRESS eesscscccvcccsaMASS INST OF TECH
CAMSRIDGE s MA

o1 - G. SUTTYON sesesoevesveccl OF HAWAILIL
HONDLULU. HI



EXPERIMENY BRIEF DESCRIPTION

B THE PURPOSE OF THE PASSIVE '  SEISMIC EXPERIMENT (PSE)
$S-031), WHMICH WAS PART OF THE ALSEP, WAS YO MEASURE SEISMIC
SIGNALS FROM ALL EXTERNAL AND INTERNAL SOURCES OF SEISMIC
ENERGY ON THME MOON. THE DATA FROM THIS EXPERIMENT wiILL BE USED
TO DETERMINE THE INTERNAL LUNAR STRUCTUREs RATE OF ENERGY
RELEASEs AND NUMBERS AND MASSES OF IMPACTING METEORS. THIS
EXPERIMENT USED THE DATA FROM EXPERIMENTS ON THE IMPACTYS OF
THE S~1v B AND LM ASCENT STAGES AS EXTERNAL CALIBRATION
SOURCESe. THE INSTRUMENT PACKAGE REPRESENTED THE FOURTH ACTIVE
INSTRUMENT AVAILABLE [N THE LUNAR SEISMIC NETWORK AND wILL
ENABLE SCIENTISTS TO LOCATE REGIONS OF SEISMIC ACTIVITY MORE
PRECISELY. THE INSTRUMENT PACKAGE WAS COMPOSED OF TwWO
ASSEMBLIES -- (1) A LONG-PERIODs TRIAXIALs ORTHOGONAL
SEISMOMETER WITH A SE[SMIC FREQUENCY RESPONSE FROM 0.004 TO 3
HZ (80 DB) DYNAMICAL RANGE AND (2) A SHORT-PERIOD, UNIAXIAL,
VERTICAL MOTION SEISMOMETER WITH A SEISMIC FREQUENCY RESPONSE
FROM - 0.05 TO 20 - HZ (80-DB) DYNAMICAL RANGE AND THE MINIMUM
OETECTABLE SIGNALS OF 03 MICRON AT A FREQUENCY OF 1 HZ. THE
INSTRUMENT PACKAGE WAS CABLE-CONNECTED TO THE CENTRAL ALSEP
POMER STATION wMICH wAS DEPLOYED BY THE ASTRONAUTS.,

SESESSREERANIIRRSEEEER R4 ¢S APCLLO 17 LM/ALSEP $ES58SEE0ESS

SPACECRAFT COMMON NAME- APOLLO 17 LM/ALSEP
ALTERNATE NAMES~ APOLLO 17C» 06307
LEM 17, ROVER 17
. ALSEP 17
NSSDC 10~ 72-096C

LAST REPORTEDO STATE=- LAUNCHED AND OPERATING NORMALLY

AT THE STANDARD DATA ACGUISITION RATE SINCE 12/11/72.
LAUNCH DATE- 12/07/72 SPACECRAFT WEIGHT- 5050. XG
LAUNCH SITE- CAPE CANAVERAL: UNITED STATES
LAUNCH VEHICLE- SATURN 5
SPONSORING COUNTRY/AGENCY :

UNITED SYATES NASA -OMSF
UNITED STATES NASA-0SS

PERSONNEL ( PM=PROJECT MANAGERS,
MG=PROGRAM MANAGER,

PS=PROJECT SCIENTIST.
SC=PROGRAM SCIENTIST)

SPACECRAFT

PM = WeFe EICHELMAN cecsccccessNASA=JISC
HOUSTON, TX

MG = Fala ROBERSON sesscessseseNASA HEADQUARTERS
WASHINGTON, DC

SC = JeB. HANLEY eccacecssonessNASA HEADQUARTERS
WASHINGTON, DC

SPACECRAFT BRIEF DESCRIPTION

THE APOLLO 17 LUNAR SURFACE EXPERIMENTS PACKAGE (ALSEP)
WAS OEPLOYED BY THE ASTRONAUTS IN THE NORTHEASTERN PORTION OF
THE MOON (LATITUDE 20 DEG 10 MIN Ns LONGITUDE 30 DEG 48 MIN E)
ON THE SOUTHEASTERN RIM OF MARE SERENITATIS [N A OARK DEPOSITY
BETWEEN MASSIVE UNITS OF THE SOUTHWESTERN TAURUS MOUNTAINS
SOUTH DOF LITTROW CRATER. THE ALSEP EXPERIMENTS WERE POWERED SY
A  NUCLEAR POWER SOURCE AND INCLUDED STUDY OF THE ATMOSPHERIC
AND TONIC ENVIRONMENT OF THE MOON, HEAT LOSS FROM THE LUNAR
INTERIOR, LUNAR EJECTA AND METEORI TES., LUNAR SEISMIC
PROFILINGs, AND LUNAFR SURFACE GRAVIMETER.

BERG

APOLLD 17 LM/ALSEP.
EXPERIMENT NAME- LUNAR EJELTA AND METEDRITES

NSSDC ID- 72-096C~-0S
LAST REPORTED STATE- LAUNCHED AND OPERATING PARTIALLY
AT A SUBSTANDARD DATA ACQUISITION RATE SINCE 12/17/72.

0SS DIVISION- LUNAR PROGRAMS
DISCIPLINE(S)~ DUST INTERPLANETARY DUST
EXPERIMENT PERSONNEL (PI=PRINCIPAL INVESTIGATOR, TL=TEAM LEADER
OI=0THER INVESTIGATOR., TM=TEAM MEMBER)
BERG e eocsvccse aee e NASA-GSFC
- GREENBELT,

Pl - O.E.

MD
EXPERIMENT BRIEF DESCRIPTION

THE APOLLD 17 -LUNAR EJECTA AND METEORITE EXPERIMENT
MEASURED THE FREQUENCY WITH WHICH THE MOON IS IMPACTED BY
PRIMARY CDSMIC DUST PARTICLES AND  THE EFFECY OF THE LUNAR
EJECTA EMANATING FROM THE SITES OF METEORITE IMPACYS ON THE
LUNAR SURF ACE. THE EXPERIMENT HAD THE FOLLOWING SPECIFIC
OBJECTIVES =-(1) TO DETERMINE THE BACKGROUND AND LONG-TERM
VARIATIONS OF COSMIC DUST INFLUX RATES IN CISLUNAR SPACEs (2)
TO DETERMINE THE EXTENT AND NATURE OF LUNAR EJECTA PRODUCED 8Y

T IMPACTS ON THE LUNAR SURFACE. (3) TO DETERMINE THE
RELATIVE CONTRIBUTION .0F COMETS AND ASTERDIDS TO THE EARTH*S
METEDROID ENSEMBLE., (4) TO STUDY POSSIBLE CORRELATIONS BETWEEN
THE ASSOCIATED EJECTA EVENTS AND THE TIMES OF THE EARTH'S
CROSSING OF COMETARY ORBITAL PLANES AND METEOR STREAMS, (S5) TO
DETERMINE TFHE EXTENY QOF THE CONTRIBUTION OF INTERSTELLAR
PARTICLES TOWARD THE MAINTENANCE OF THE ZODIACAL CLOUD AS THE
SOLAR SYSTEM PASSES THROUGH GALACTIC SPACE, AND (6) . TO
INVESTIGATE THE EXISTENCE OF AN EFFECT CALLED "EARTH FOCUSING
OF DUST PARTICLES.® THE EQUIPMENT FOR THIS EXPERIMENT, WHICH
WAS PART OF THE APOLLO 17 ALSEP. INCLUDED ONE DEPLOYABLE UNIT
WITH DETECTOR PLATES., ALSEP CENTRAL STATION ELECTRONICS. AND
THE CABLE AND ASTROMATE CONNECTOR FOR MATING THE EXTERNAL UNIT
WITH THE CENTRAL STATION. THE EXTERNAL UNIT COMPONENTS OR
SENSORS CONSISTED OF SUPPRESSOR AND COLLECTOR PLATES, IMPACT
PLATESs FILM FRAMES, AND MICROPHONES. THE SENSOR HAD A FIELD
OF VIEW OF PLUS OR MINUS 60 DEG AND AN ANGULAR RESOLUTION OF
PLUS OR MINUS 2& DEG. IT MEASURED PARTICLE IMPACTS IN AN

METEQRITE

24

ENERGY RANGE OF 1 TO 1000 ERGS WITH A PRIMARY FREQUENCY OF
MEASUREMENT QOF 1E-a IMPACTS/SQ M/SEC. THE EXYERNAL UNIT WAS
ERECTED AND OEPLOYED ON THE LUNAR SURFACE ABOUT B M SDUTH OF
THE ALSEP CENTRAL STATION. THE UNIY WAS ALIGNED TO PLUS OR
MINUS S DEG OF THE SCAN-SHADOW LINE AND LEVELED TO PLUS OR
MINUS S5 DEG. A COVER PROVIDED TO SHIELD THE DETECTOR PLATES
FROM DIRY PARTVICLES PRODUCED ODURING LUNAR MODULE ASCENT
LIFTOFF WAS JETTISONED B8Y EARYH COMMAND AT A SUITABLE T IME
AFTER LIFTOFF,

== APOLLO 17 LM/ALSEP, KOVACH -

EXPERIMENT NAME- LUNAR SEISMIC PROFILING EXPERIMENT
NSSDC ID- 72-096C-06

LAST REPORTED STATE- LAUNCHED AND OPERATING NORMALLY
AT A SUBSTANDARD DATA ACQUISITION RATE SINCE 12/20/72.

0SS DIVISION- LUNAR PROGRAMS
DISCIPLINE{S)- PLANETOLOGY

EXPERIMENT PERSONNEL (PI=PRINCIPAL INVESTIGATODR. TL=TEAM LEADER

ot THER INVESTIGATOR. TM=TEAM MEMBER)
Pl - Rl KOVACH socsacesssesssSTANFORD U
STANFORD, CA
Ol = JeSe WATKINS sessescsccccel OF TEXAS: GALVESTON
GALVESTON, TX

EXPERIMENT BRIEF DESCRIPTION

THE PURPOSE OF THE LUNAR SEISMIC PROFILING EXPERIMENT
(S=-203) wAS TO ACQULIRE DATA ON THE PHYSICAL PROPERTIES OF THE
LUNAR NEAR-SURFACE MATERIALS . SPECIFIC OBJECTIVES [INCLUDED
MEASURING THE LUNAR SEISMIC SIGNALS PRODUCED AY DETONATION OF
EXPLOSIVE CHARGES ON THE SURFACE, MONITORING NATURAL SEISMIC
ACTIVITY RESULYING FROM MONNQUAKES OR METEDORITE IMPACTS,
RECORDING THE SEISMIC SIGNALS RESULTING FROM THE ASCENT OF THE
LMe AND RECORDING THE SEISMIC SIGNALS RESULTING FROM THE
IMPACT THE SPENT LM ASCENY STAGE. THIS EXPERIMENT YIELDED
DETAILED INFORMATION ON LUNAR GEOLOGIC CHARACTERISTICS YO
DEPTHS OF 3 KM THE EQUIPMENT CONSISTED OF FOUR GEOPHONES,
MARKER FLAGS, A GEOPHONE MODULE WITH A MARKER FLAG, AN
ELECTRONICS P ACKAGE IN THE ALSEP CENTRAL STATION, A
TRANSMITTER, AN  ANTENNAS. AND EIGHT EXPLOSIVE PACKAGES. THE
EXPLOSIVE PACKAGE MAJOR COMPONENTS WERE A RECEIVING ANTENNA, A
RECEIVER. AN EXPLOSIVE TRAIN, A STGNAL PROCESSOR, AND A FIRING
PULSE GENERATOR. THE CREW OEPLOYED THE GEJOPHONES AND THE
GEOPHONE MODULE WARKED WITH FLAGS AND THEN 2HOTYQGRAPHED THEM
DURING EVA 1. THE ANTENNAS AND ELECTRONICS PACKAGE WERE ALSO
DEPLOYED AND CONNECTED TO THE ALSEP CENTRAL STATION. THE
EXPLOSIVE PACKAGES WERE OEPLOYED AT OESIGNATED SITES DURING
THE LUNAR TRAVERSES. :

OF

LANGSETH ==

------- APOLLO 17 LM/ALSEP,
EXPERIMENT NAME- HEAT FLOW
NSSDC 1D- 72-096C~-01

LAUNCHED AND OPERATING NORMALLY
‘DATA ACQUISITION RATE SINCZ 12/11/72.

LAST REPDRTED STATE~
AT THE STANDARD

0SS DIVISION~ LUNAR PROGRAMS
DISCIPLINE(S)- PLANETOLOGY

EXPERIMENT PERSONNSL (PI=PRINCIPAL INVESTIGATOR, TL=TEAM LEADER

or THER INVESTIGATOR, TM=TEAM MEMBER)
PI = MeGe LANGSETH cescavveces LAMONT-DOHERYY GEQO 0BS
PALISADES, NY
01 - SePe CLARK: JRe sscscsccasYALE U
NEW HAVEN, CT
O =~ Jele CHUTE: JRe evassesesesLEHMAN COLLEGE

NEW YORK.,
EXPERIMENTY BRIEF DESCRIPTION -

NY

THE PURPOSE OF THE HEAT FLOW EXPERIMENT (S-037) WAS TO
DETERMINE THE RATE OF HEAT (0SS FROM THIZ LUNAR INTER[OR.
SPECIFIC OBJECTIVES WERE (1} MEASUREMENT OF THE SUBSURFACE

TEMPERATURE GRADIENTS IN THE LUNAR SURFACE LAYER AS A
FUNCTION OF TIME, (2) MEASUREMENT OF THE ABSOLUTE TEMPERATURE
OF THE LUNAR SUBSURFACE AS A FUNCTION OF TIME, (3)
DETERMINATION oF THE THEPMAL CONDUCTIVITY OF THE LUNAR
SUBSURFACE MATERIAL. AND (4) MEASUREMENT OF THE BRIGHTNESS
TEMPERATURE OF THE LOCAL LUNAR SURFACE, MEASUREMENTS TAKEN OF
THE HEAT FLUX THROUGH THE UPPER 2.4 M OF THE SURFACE PROVIDED
DATA ON THE LUNAR SOIL THERMAL CONOUCTIVITY, CONVRIBUTED TO
THE RESCLUTION OF ISSUES CONCERNING LUNAR INTERNAL HEATING
PROCESSES, AND ESTABLISHED LIMITS OF CONSTRAINT ON THE
INTERIOR TEMPERATURE AND COMPOSITION OF THE MOON. THE
EXPERIMENT CONSISTED OF TwO PROBES. EACH ABOUT t.2 M IN
LENGYTH, A SPESCIAL TOOL FOR PROBE INSERTION. RADUATION SHIELDS
FOR EACH PROBE. AND AN ELECTRONICS PACKAGE THAT wAS
CABLE-CONNECTED TO THE PROBES AND THE ALSEP CONTROL STATION.
TWO HOLES W®ERE DRILLED IN THE LUNAR SURFACE ABOUT 1) M APART,
THE BORE SYSTEMS REMAINED IN THE HOLES TO PROVIDE A CASING VO
PREVENT WALL COLLAPSE, ONE PROBE WAS INSERTED INTO EACH HOLE.
AND THE DEPTH OF THE PROBE WAS RECORDED.

VERTICAL

WEBER --

~— APOLLD 17 LM/ALSEP.
EXPERIMENT NAME- LUNAR SURFACE GRAVIMETER

NSSDC 1D~ 72-096C-09



LAST REPORTED STATE- LAUNCHED AND OPERATING PARTIALLY
AT A SUBSTANDARD DATA ACQUISITION RATE SINCE 12r12/72.

05S DIVISION- LUNAR PROGRAMS
ODISCIPLINE(S)~ PLANETOLOGY

EXPERIMENT PERSONNEL (PI=PRINCIPAL INVESTIGATOR,; TL=TEAM LEADER
2] THER INVESTIGATOR, TM=TEAM MEMBER)

Pl - J. WEBER «os eee U OF MARYLAND
COLLEGE PARK, MD

Ol = JeVe LARSON ceccvesncsvneeld OF MARYLAND
COLLEGE PARK, MD

EXPERIMENT BRIEF DESCRIPTION

THE PURPDOSE OF THE LUNAR SURFACE GRAVIMETER EXPERIMENT
(5-207) .WAS TO OBTAIN HIGHLY ACCURATE MEASUREMENTS OF THE
LUNAR SURFACE GRAVITATYIONAL ACCELERATION AND ITS TEMPORAL
VARIATIONS AT A SELECTED POINTY ON THE SURFACE. SPECIFIC
OBJECTIVES WERE DETERMINATION GF THE VALUE OF LUNAR GRAVITY
RELATIVE TO EARTH GRAVITY (WITH AN ACCURACY OF ABOUT 1 PART IN
10 TO THE FIFTH POWER)» DETERMINATION OF THE MAGNITUDE OF
LWUNAR SURFACE DEFORMATION DUE TO TIDAL FORCES. MEASUREMENT OF
VERTICAL COMPONENTS ~ OF LUNAR NATURAL SEISMICITY, AND
MONITORING OF FREE OSCILLATIONS OF THE MOON THAT MAY BE
INDUCED BY GRAVITATIONAL RADIATION FROM COSMIC SOURCES.
PRECISE MEASURES OF ACCELERATION DUE TO GRAVITY QVER A PERIOD
of SEVERAL MONTHS ESTARBLISHED THE DEFORMATION OUE TO TIDAL
FORCES AND CONTRIBUTED TO CONCLUSIONS ABOUT THE INTERNAL
CONSTITUTION OF THE MDON » THE EQUIPMENT CONSISTED OF
ELECTRONICS. SENSORS (SPRING MASS SUSPENSION CAPACITOR
PLATES ), A SUNSHIELD, AND A RIBBON CABLE TO THE CENTRAL
STATION ELECTRONICS. THE CREW DEPLOYED THIS EXPERIMENT ABOUT 8
M OF THE ALSEP CENTRAL STATION. THIS PROCEDURE CONSISTED OF
LEVELING WwITHIN PLUS OR MINUS 3 DEG., ALIGNMENT WITHIN PLUS OR
MINUS 3 DEG VUSING THE SUNSHIELD SHADOW. AND MATING THE CABLE
TO THE CENTRAL STATION.

BIEBEEXERBERRBIEEERXARAKRAEEX DADE—A R RERXEKERREBIRRIBERXEXERBEK
SPACECRAFT COMMON NAME- DADE-A

ALLTERNATE NAMES- DUAL AIR DENSITY EXPL-A,
AD-1

DAD
N$SDC ID~ DADE-A
LAST REPORTED STATE- AN APPROVED MISSION

SPACECRAFT WEIGHT-
UNITED STATES

LAUNCH DATE~- ZHALF 7S5 40. KG
LAUNCH SITE- VANDENBERG AFB.

LAUNCH VEHICLE- SCOUT

SPONSORING COUNTRY/AGENCY
UNITED STATES NASA-0SS
PLANNED NRBIT PARAMETERS
ORBIT TYPE~ GEOQCENTRIC
ORBIY PERIDOD=- 1224 MIN
PERIAPSIS~ 400+ KM ALT

INCLINATION-
APOAPSI S~

90. DEG
15004 KM ALT
SPACECRAFT PERSONNEL (PM=PROJECT MANAGER.

MG=PRDGRAM MANAGER

PS=PROJECT SCIENTIST,
SC=PROGRAM SCIENTIST}

PM = JWEe CANADY, JRe ssseessssNASA=LARC
HAMPTON. VA

PS - E«de PRIOR 4. NASA-LARC
HAMPTON, VA

MG — JeR., HOLTZ e NASA HEADQUARTERS
WASHINGTON, OC

SC ~ E+Re SCHMERLING «++NASA HEADQUARTERS

WASHINGYON, DC
SPACECRAFT BRIEF DESCRIPTION

THE EXPERIMENT AD-A {DUAL AIR DENSITY EXPLORER A) wilLL
CONSIST OF A 76-~CM-DIAM SPHERE DESIGNED TO YIELD GLOBAL
DENSITY MEASUREMENTS oF THE UPPER THERMOSPHERE. THIS
EXPERIMENT wILL BE PLACED IN A COPLANAR ORBIT WITH THE SECOND
SATELLITE IN THE SYSTEM, AD~-B (DUAL AIR DENSITY EXPLORER B).
USING A SINGLE SCOUT  LAUNCH VEHICLE. VALUES OF ATMOSPHERIC
DENSITY WwILL BE OBTAINED FROM SATELLITE DRAG ANALYSIS NEAR
PERIGEE (APPROXIMATELY 400 KM) . AND FROM COMPOSITION
MEALUREMENTS TAKEN RY AN ONBOARD MASS SPECTROMETER., THE
SATELLITE wILL BE EQUIPPED WITH A RADIO BEACON TO FACILITATE
TRACKING. ALL DATA WILL BE TELEMETERED IN REAL TIME,

DADE-As KEATING
EXPERIMENT NAME- ATMDSPHERIC DRAG DENSITY
NSSDC 1D-

DADE-A ~01

LAST REPORTED STATE- APPROVED

0SS DIVISION-
DISCIPLINE(S)~

PHYSICS AND ASTRONOMY PROGRAMS
MAGNETOSPHERIC PHYSICS PLANETARY ATMOSPHERES

EXPERIMENT PERSONNEL (PI=PRINCIPAL INVESTIGATOR, TL=TEAM LEADER

OI=0THER INVESTIGATOR, TM=TEAM MEMBER)
PI - GeMs KEATING eecoesasscccecsNASA-LARC
HAMPYON, VA
01 = E.J, PRIOR ceasasocsceceessNASA ARC
HAMPTONs VA
08 = JeA. MULLINS seoenoescanaece NASA-LARC
: HAMPTON, VA
EXPERIMENT BRIEF DESCRIPTION
THE ATMOSPHERIC DRAG DENSITY EXPERIMENT ON AD-A IS
DESIGNED To PROV IDE INDIRECT MEASUREMENTS OF UPPER
THERMOSPHERIC DENSITY NEAR SATELLITE PERIGEE (APPROXIMATELY

400 KM). THE EXPERIMENT wlitL HAVE ND UNIQUE ONBDARD HARDWARE.
THE DENSITY VALUES wiLy [:]3 DERIVEOD FROM SEQUENTIAL
OBSERVATIONS OF THE SATELLITE'S POSITION. THE EXPERIMENY WILL
YIELD SYSTEMATIC VALUES OF ATNOSPHERIC DENSITY AS A FUNCTION
OF LATITUDEs. SEASON., AND LOCAL SOLAR TIME,.

=—=eew- DADE-A., NIER

EXPERIMENY NAME- ATYOSPHERIC COMPOSITION MASS

SPECTROMETER
NSSDC {D- DADE-A =02

LAST REPORYED STATE=-

APPROVED

0SS DIVISION-
DISCIPL INE(S)~

PHYSICS AND ASTRONDMY PROGRAMS
MAGNETOSPHERIC PHYSICS PLANETARY ATMDSPHERES

EXPERIMENT PERSONNEL (PI=PRINCIPAL INVESTIGATOR, TL=TEAM LEADER
OTHER INVESTIGATOR, TM=TEAM MEMBER)

Pl = A.D.C.NIER eeeslU OF MINNESOTA
MINNEAPDLIS. MN
01 - K. MAUERSBERGER seseceeeU DF MINNESOTA
. MINNEAPOLIS, MN
01 = Eade PRIOR soveccececaccesNASA-LARC
HAMPTON, VA
O = JeAe MULLINS sescvaccesssaNASA-LARC
. HAMPTON. VA
EXPERIMENT BRIEF DESCRIPTION
THE MASS SPECTROMETER EXPERIMENT TO BE 'FLOWN ON AD-A IS
DESIGNED TO PERFORM COMPOSITION MEASUREMENTS 1IN - THE UPPER
THERMOSPHERE (APPROXIMAYELY 400 KM). THE INSTRUMENTY wiLyL BE A
DOUBLE-FOCUSING MATTAUCH-HERZOG SPECTROMETER, AND WILL MEASURE
THE DISTRIBUTION OF SUCH ATMOSPHERIC CONSTITUENTS AS OXYGEN.
NITROGEN. HELIUM., HYDROGEN, NEONe AND ARGONs ALL DAYA wILL BE

TRANSMITTED IN REAL TIME,

EEEE SO RAX SRR KE X RSB KRS ERRER K DADE~B ¥ SR SRS E AR XXX B R EE R R A4

SPACECRAFT COMMON NAME-~ DADE-B

ALTERNATE NAMES- DUAL AIR DENSITY EXPL-B,
AD-2

DADE-~B

DAD
NSSDC 10~

LAST REPORTED STATE- AN APPROVED MISSION

LAUNCH DATE- 2HALF 7S SPACECRAFT WEIGHT- 43. KG
LAUNCH SITE- VANDENSERG AFS8, UNITED STATE_S
LAUNCH VEHICLE- ScOUY
SPONSORING COUNTRY/ZAGENCY )
UNITED STATES NASA=-0SS
PLANNED ORSBIT PARAMETERS
ORBIT TYPE- GEOCENTRIC
0RBIT PERIDD- 122. MIN INCLINATION- 90+ DEG
PERIAPSIS— 400. KM ALT APOAPSIS- 1500. XM ALY
SPACECRAFT PERSONNEL (PM=PROJECT MANAGER, PS=PROJECT SCIENTIST,

MG=PROGRAM MANAGER, SC=PROGRAM SCIENTIST)

PM = JoEe CANADYs JRe ceseseeecosNASA-LARC

HAMPTON, VA
PS = EeJe PRIOR cvese cessNASA=L ARC

- HAMPTON, VA
MG - JeRe HOLTZ sooase eeeeNASA HEADQUARTERS

WASHINGTON, DC
SC - Eo.Re. SCHMERLING .« sseeasNASA HEADQUARTERS

WASHINGTON, DC
SPACECRAFT BRIEF DESCRIPTION

THE EXPERIMENT AD-8 (DUAL AIR DENSITY IXPLORER-B) WILL

CONSIST OF A 3.66-M INFLATABLE SPHERE DESIGNED YO YIELD GLOBAL
DENSITY MEASUREMENTS OF THE LOWER EXOSPHERE. THIS EXPERIMENT
WiLtL BE PLACED IN A COPLANAR ORBIY #ITrH AD~A (DUAL AIR DENSITY
EXPLORER=~A}, THE OTHER SATELLIYTE IN THE SYSTEM, BY A SINGLE
SCOUT LAUNCH VEHICLE. VALUES OF ATMOSPHERIC DENSITY wlLL BE
OBTAINED FROM SATELLITE ORAG ANALYSIS NEAR PER IGEE
(APPROXITMATELY 400 KM}, AND FROM COMPOSITION MEASUREMENTS
TAKEN BY AN ONBDARD MASS SPECTROMETER, THE SATELLITE wItL BE
EQUIPPED WIYH A RADIC BEACON TO FACILITATE TRACKING. ALL DATA

WiLL BE TELEMETERED IN REAL TIME,

=—-===— DADE-B, KEATING

EXPERIMENT NAME- ATMOSPHERIC DRAG DENSITY

NSSDC ID—~ DADE~B -01

LAST REPORYED STATE- APPROVED

0SS DIVISION=- PHYSICS AND ASTRONOMY PROGRAMS
DISCIPLINE (S)— MAGNETOSPHERIC PHYSICS PLANETARY ATMOSPHERES

EXPERIMENT PERSONNEL (PI=PRINCIPAL INVESTIGATOR. TL=TEAM LEADER
O1=0THER INVESTIGATOR, THM=TEAM MEMBER)
Pl = GeMe KEATING ocscscsavscoseNASA-LARC
HAMPTON, VA
Ol ~ EeJe PRIOR ecsesscccsvescesNASA-LARC
HAMPTON, VA
O - JaAs MULLINS eeeocscvccsassNASA-LARC
HAMPTON, VA



EXPERIMENT BRIEF DESCRIPTION

THE ATMOSPHERIC DRAG DENSITY EXPERIMENT ON AD-8B IS
DESIGNED YO PROVIDE INDIRECY MEASUREMENTS OF LOWER EXOSPHERIC
OENSIYY NEAR SATELLITE PERIGEE (APPROXIMATELY 400 kM). THE
EXPERIMENT W®ILL HAVE NO UNIQUE ONBOARD HARDWARE. THE DENSITY
VALUES WwILL BE DOERIVED FROM - SEQUENTIAL OBSERVATIONS OF THE
SATELLITE®*S POSITION. THE EXPERIMENT WILL YIELD SYSTEMATIC
VALUES OF ATMDSPHERIC DENSITY AS A FUNCTION OF LATITUDE,.
SEASONs AND LOCAL SOLAR TIME.

—a=w--= DADE-8, NIER

EXPERIMENT NANE—‘ ATMOSPHERIC COMPOSITION MASS
SPECTROMETER

NSSDC 10- DADE-B -02

LAST REPORTED STATE- APPROVED

0SS DIVISION= PHYSICS AND ASTRONOMY PROGRANMS

DISCIPL INECS)- MAGNETOSPHERIC PHYSICS  PLANETARY ATMOSPHERES
EXPERIMENT PERSONNEL (PI=PRINCIPAL INVESTIGATOR, TL=TEAM LEADER

. ‘D1=0THER INVESTIGATORs TM=TEAM MEMBER)
PI =~ AeDeCoeNIER ceveossescsacessll OF MINNESOTA

MINNEAPOLISs MN
01 - Ke MAUERSBERGER scesescel OF MINNESOTA
MINNEAPOLIS. MN
DI = Eede PRIOR sescscsnescsssNASA-LARC
HAMPTON, VA
EXPERIMENT BRIEF DESCRIPTION
THE MASS SPECTROMETER - EXPERIMENT TO BE FLOWN ON AD-B

WILL PERFORM (COMPOSITION MEASUREMENTS IN THE LOWER EXOSPHERE
(APPROXEMATELY 400 KM). THE [INSTRUMENT IS A DOUBLE-FOCUSING
MATTAUCH-HERZOG SPECTROMETER AND WILL MEASURE THE DISTRIBUTICN
OF SUCH - ATMOSPHERIC CONSTITUENTS AS OXYGENs NITROGEN, HELIUM,
HYDROGENs NEONs AND ARGON. ALL DATA WILL BE TRANSMITTED IN
REAL TiIME.

SRR EFEEEERABA SIS RN ESAREE GP=A FEXLSXF XL R K ERRER AR R EAKRESE

SPACECRAFY COMMON NAME~ GP-A

ALTERNATE NAMES~ GRAVITATIONAL REOSHIFT P,
RELATIVITY

GRAVR=-A

GRAVR-A
NSSDC 10~

LASYT REPORTED STATE- AN APPROVED MISSION

LAUNCH DATE~ 1975 SPACECRAFT WEIGHT- 70. KG
LAUNCH SITE~ WALLOPS FLIGHT CENTERs UNITED STATES
LAUNCH VEHICLE- SCOUT
SPONSORING COUNYRY/AGENCY
UNLITED STATES NASA-0SS
PLANNED ORBIT PARAMETERS
ORBIT TYPE- GEOCENTRIC
ORBIT PERIDO- MIN INCLINATION=~ DEG
PERIAPSIS~ KM ALT APDAPSIS~ 18530e KM ALT

PS=PROJECT SCIENTIST,
SC=PROGRAM SCIENTIST)

SPACECRAFT PERSONNEL (PM=PROJECT MANAGER,
MG=PROGRAM MANAGER.
assscesscsseasaNASA-MSFC
HUNTSVILLE .
esvecsssasaeas NASA=MSFC
HUNTSVILLE, AL
«eeNASA HEADQUARTERS
WASHINGTONs DC
++sNASA HEADQUARTERS
WASHINGTON., OC

PM =  JeSe STONE

AL

PS - R DECKER

MG - HeD. CALAHAN

SC - NeGes ROMAN

e

BRIEF DESCRIPTION
SPACECRAFT WILL CARRY ONE EXPERIMENT ON A FLIGHT OF
HR YO AN ALTITUDE NEAR 18,530 KMs THE SPACECRAFT
wiLL WEIGH ABOUT 60 KG. UPON COMPLETICON OF THE FLIGHT, THE
SPACECRAFT SHOULD IMPACT IN THE ATLANTIC OCEAN NEAR SERMUDA.
THE SPACECRAFY WwILL BE PROVIDED WITH CONTINUDUS TRACKING AND
TELEMETRY FROM WALLOPS ISLAND AND BERMUDA. IT IS PLANNED TO
STUDY GRAVIYATIONAL EFFECY ON TIME MEASUREMENTS (RELATIVISTIC
BR EINSTEIN REDSHIFT) BY USE OF A HYDROGEN MASER OSCILLATOR
SYSTEM (CLOCK) . THIS IS YO VERIFY ONE DOF THE RESULTS EXPECTED
FROM EJINSTEIN'S GENERAL THEORY OF RELATIVITY. THE SPACECRAFT
SUPPORT EXPER IMENT wILL CONSIST OF AN S~BAND TELEMETRY
TRANSPONDER: A BATTERYe AND A COOLING SYSTEM.

SPACECRAFT
THLS
ABOUT 3.5

——————— GP-A,

VESSOT

EXPERINENT-NIME- GRAYITATIONAL POTENTIAL AS A FUNCTION
OF TIME

NSSDC [D~ GRAVR—-A-01

LAST REPORTED STATE- APPROVED

0SS DIVISION- PHYSICS AND ASTRONOMY PROGRAMS
OISCIPLINE(S)~ ASTRONOMY

EXPERIMENT PERSONNEL (PI=PRINCIPAL INVESTIGATOR,

. O1=0THER INVEST [GATDR,
ReFeCoVESSOT eeoesrcccessessSAD

TL=TEAM LEADER
THM=TEAM MEMBER)

Pr -
CAMBRIDGE, MA’

01 - Me¥W. LEVINE ssssesccccnneaSAO
CAMBRIOGE, MA
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EXPERIMENT 8RIEF DESCRIPT[ON

THIS EXPERIMENT 1S INTENDED TO STUDY THE RELATION
BETWEEN TIME PASSAGE AND GRAVIVATIONAL POTENTIAL., ACCORDING 7O
THE EINSTEIN GENERAL YHEDRY. TIME (FREQUENCY OF AN JSCILLATOR)
PASSES SLOWER IN A STRONG GRAVITATIONAL FIELD. THAN IN A
WEAKER FLIELD (FREQUENCY SHIFY TOWARD THE RED., OR SLOWER
FREQUENCY , END OF THE VISIBLE SPECTRUM). FREQUENCY COMPARISONS
OF EQUIVALENT HYDROGEN MASER OSCILLAYORS ON THE SPACECRAFT AND
ON  THE EARTH SHOULD PROVIDE OBSERVATIONAL SUPPORT OF THIS
EFFECT, RELATIVISTIC FREQUENCY SHIFTS ARE EXPECTED TO OCCUR AS
A RESULT OF BOTH VEHICLE VELOCITY AND CHANGE IN GRAVITATIONAL
POTENTIAL., TWD SEPARATE SYSTEMS WILL BE USED YO MEASURE THESE
SHIFTSe ONE SYSTEM WILL MEASURE THE ELAPSED PHASE CHANGES IN
THE TRANSMISSION PATH, THE OTHER wILL MEASURE THEZ PHASE OF THE
SPACECRAFY QOSCILLATOR AS RECEIVED VIA THE TRANSMISSIDN PATH
AND COMPARED TO THE EARTH-BASED OSCILLATORe PHASE CHANGES IN
THE TRANSMISSION PATH OUE TDO ATMOSPHERIC EFFECTS, TONOSPHERIC
EFFECYS, AND RANGE VARIATION wiLl B¢ AUTOMATICALLY AND
COHERENTLY CORRECTED.

SEXKEAEERDEXKAEERRIE XA ABEEE S HAWKEYE 1 CRXFXXRXXEE X SR SRR SR 4K

SPACECRAFT COMMON NAME- HAWKEYE 1

ALTERNATE NAMES— INJUN=-F, NEUTRAL POINT EXPLORER
EXPLORER 52

NSSDC [0~ T74-040A

LAST REPORTED STATE- LAUNCHED AND OPERATING NORMALLY

AT THE STANDARD DATA ACQUISITION RATE SINCE 06/03/74.
LAUNCH DATE- 06703774 SPACECRAFT WEIGHT- 26«1 KG
LAUNCH SITE- VANDENBERG AFB, UNITED STATES

LAUNCH VEHICLE- SCOUT

SPONSORING COUNTRY/AGENCY

UNITED SYATES NASA-0SS
INITIAL ORBIT PARAMETERS
ORBIT TYPE- GEOCENTRIC EPDCH DATE- 06/03/748
ORBIT PERIOD- 3032. MIN INCLINATION=- 89.78 DEG
PERIAPSIS- 6848¢ KM ALY APDAPSIS- 131948, KM ALT
RECENT ORSBIT PARAMETERS
ORBIT TYPE- GEOCENTRIC EPOCH DATE- 09/16/74
ORBIT PERIOD- 3077. MIN INCLINATION- 89.84 DEG
PERIAPSIS- 8025« KM ALT APOAPSIS= 132130. KM ALT

SPACECRAF T PERSONNEL (PM=PROJECT MANAGERs PS=PROJECT SCIENTIST,
MG=PROGRAM MANAGER, SC=PROGRAM SCIENTIST)

PM -~ CoeWe COFFEEs JRe eeseceseel) OF I10WA

TI0OWA CITY, 1A
PS = JeAs VAN ALLEN sccecsseccesl OF I10WA

IOWA CITY,s 1A
MG = JeRe HOLTZ seevaccovssseeaNASA HEADQUARTERS

WASHINGTON,., DC
SC ~ LeDs KAVANAGH sccasscsseaaNASA HEADQUARTERS

WASHINGTON, OC
SPACECRAFT BRIEF DESCRIPTION

HAWKEYE WAS PARY OF THE .5« CONTRIBUTION TO THE

INTERNATIONAL MAGNETOSPHERIC STUDY. THE MAIN PURPOSE OF THIS
FL IGHT WAS TO STUDY THE NEUTRAL POINY REGION OF THE
MAGNETOSPHERE . THE EXPERIMENTS INCLUDED PARTICLE AND FIELD
OBSERVATIONS AND LOW-ENERGY PLASMA STUDIES RELEVANT TO THE
DYNAMICS ©OF SOLAR WIND INJECTICON INYO THE MAGNETOSPHERE » THE
SPACECRAFT WAS SPIN-STABILIZED WITH A SPIN RATE JF ABOUT 6 RPM
AND A SPIN VECTOR PARALLEL YO THE EARTH®*S EQUATORIAL PLANE.
INITIAL APOGEE POSITION WAS DVER THE EARTH'S POLAR CAP 1IN THE
NOON-DUSK QUADRANT » INITTAL SPACECRAFT AND EXPERIMENT
PERFORMANCE WAS NORMAL o
wemeeo-=- HAWKEYE 1, FRANK - -

EXPERIMENT NAME- LOW~ENERGY PROTONS AND ELECTRONS
NSSDC 1D- 74-040A-02

LASY REPORTED STYATE-
AT THE STANDARD

LAUNCHED AND DPERATING NORMALLY
DATA ACQUISITION RATE SINCE 06/03/74.

0SS DIVISION~ PHYSICS AND ASTRONOMY PROGRAMS
DISCIPLINE(S )~ MAGNETDSPHERIC PHYSICS

EXPERIMENT PERSONNEL (PI=PRINCIPAL INVESTIGATOR, TL=TEAM LEADER
OI=DTHER INVESTIGATOR, TU=TEAM MEMBER)

Pl - LeA. FRANK <o .o «U OF I0wA
TowAa CITY, 1A
01 - JeD. CRAVEN . «UJ OF I0WA
10WA CITYs [A
01 -~ DaM, YEAGER <. eesse «U OF I0WA
. 1owA CITY, 1A
EXPERIMENT BRIEF DESCRIPTION
THIS EXPERIMENT CONSISTED OF ONE LOW-ENERGY FPROTON ANO
ELECTRON DIFFERENTTAL ENERGY ANALYZER (LEPEDEA) OR IENTED
PERPENDICULAR TO THE SATELLITE SPIN AXISe THE LEPEDEA MEASURED
PROTONS AND ELECTRONS IN 16 CHANNELS OVER AN ENERGY RANGE OF
S0 EV TO S0 KEVe. THE EXPERIMENT SURVEYED THE PARTICLE
ENVIRONMENT OF THE MAGNETOSPHERE, ESPECIALLY NEAR THE POLAR
CUSPS.

————=—— HAWKEYE 1+ GURNETT

EXPERIMENT NAME- ELF/VLF RECE{VERS

NSSDC ID- 74-040A-03



LAST REPORTED STATE- LAUNCHED AND OPERATING NORMALLY
AT THE STANDARD DATA ACQUISITION RATE SINCE 06703/74.

0SS DIVISION- PHYSICS AND ASTRONOMY PROGRAMS
DISCIPLINE(S)= MAGNETOSPHERIC PHYSICS

EXPERINENT PERSONNEL (PI=PRINCIPAL INVESTIGATOR.
O1=0THER INVESTIGATOR,
10wA
civy,
10wA
CITY,

TL=TEAM LEADER
TM=TEAM MEMBER)
o1 -

DsA. GURNETT

creses
1A
ar -

Ge«We PFEIFFER .

1A
EXPERIMENT

THIS
16=-CHANNEL
10 HZ T2
RECEIVER COVERING
THE SIGNALS FROM

BRIEF DESCRIPTION
EXPERIMENT CONSISTED

OF
SPECTRUM ANALYZER COVERING THE FREQUENCY RANGE FRO™
178 KHZ WITH LOGARITHMIC SPACING AND (2) A WIDE-BANO

Tw0 DETVECTORS

(1) A

THE FREQUENCY RANGE FROM 10 HZ TO 10 KHZ.
THE FIRST OETECTOR WERE SENT TO GROUND
STATIONS DIRECTLY IN DIGITAL FORM, wHEREAS THE DUTPUY FROM THE
SECOND DETVECTOR®R WAS TRANSMITTED TO GROUND STATIDNS I[N ANALOG
FORM, BOTH OETECTORS WwERE USED IN CONNECTION wWiTH EITHER OF
TwO ANTENNAS - AN ELECTRIC DIPDLE ABOUT 42 METERS IN LENGTH
FROM TP YO TipP AND A SEARCH COIL ANTENNA. THE EXPERI[MENT
MEASURED PLASMA WAVES IN THE MAGNETOSPHERE ESPECIALLY NEAR THE
POLAR CUSPS.

- HAWKEYE 1. VAN ALLEN

EXPERIMENT NAME- TRIAXI AL FLUXGATE MAGNETOMETER

NSSDC 1D- 74-040A-01
LAST REPORTED STATE- LAUNCHED AND OPERATING NORMALLY

AT THE STANDARD DATA ACQUISITION RATE SINCE 06/703/74.

0SS DIVISION-
DISCIPLINE(S)~

PHYSICS AND ASTRONOMY PROGRAMS
MAGNETOSPHERIC PHYSICS

EXPERIMENT PERSONNEL (PI=PRINCIPAL INVESTIGATOR,
OI=Q0THER INVESTIGATOR,

TL=TEAM LEADER
TM=TEAM MEMBER)

Pl - Je.A. VAN ALLEN ssenseceeecsl OF 10WA

10WA CITY, 1A
Ol = MoNe OLIVEN ceevesvsecssessl OF {(OwWA

IOwA CITY, IA
Ol = Lede CAHILLY JRs avscesesald OF MINNESOTA

MINNEAPOLIS. MN
EXPERIMENT BRIEF DESCRIPTION

THIS EXPER IMENT CONSISTED OF A TRIAXIAL FLUXGATE

MAGNETOMZTER CAPABLE OF DPERATION AT TwO LEVELS, LOW GAIN AND
HIGH GAIN. IN THE HIGH=-GAIN MODE THE MAGNETOMETER RANGE IS
FROM ABOUT 0ol TO 100 GAMMA (STRAY SATELLITE MAGNETIC FIELDS
ARE TO BE CONSTRAINED 7O LESS THAN 0.1 GAMMA)., IN THE LOW-GAIN
MODE THE MAGNFTOMETER RANGE IS FROM 100 TD ABOUT 1000 GAMMA.
THE EXOERIMENT SURVEYED THE MAGNET IC FIELDS IN  THE

MAGNETOSPHERE., ESPECIALLY NEAR THE PDLAR CUSPS.

EERBEESERAIERMAKS IR KRR KA ERE HEAD A KEEEXE KSR SARERRERE SRR RES &

SPACECRAFT COMMON NAME—~ HEAO-A
ALTERNATE NAMES-
NSSDC ID- HEAN-A
LAST REPJIRTED STATE- AN APPROVED MISSION
LAUNCH DATE- 1HALF 77
LAUNCH SITE~ CAPE CANAVERAL,
LAUNCH VEHICLE- ATLAS-CENT

SPACECRAFTY WEIGHT-
UNITED STATES

3000. KG

SPONSORING COUNTRY/ZAGENCY
UNITED STATES NASA=-OSS

PLANNED ORBIT PARAMETERS .
ORBIT TYPE- GEOCENTRIC
ORBIY PERIND-~ 90. MIN
PEZRITAPSIS- 410. KM ALT

INCLINATION-
APOAPSI S-

22.5 DEG
KM ALT

'
410,

SPACECRAFT PERSONNEL (PM=PROJECT MANAGER.
MG=PROGRAM MANAGER,

PS=PROJECT SCIENTIST,
SC=PROGRAM SCIENTIST)

PM - F.A. SPEFR . + e NASA-MSFC
HUNTSVILLE. AL
PS = FeBs MCDONALD eeene + e NASA-GSFC
GREENBELT, MD
MG = R.E. HALPEPN . «NASA HEADQUARTERS
: WASHINGTON, DC
SC -~ AJG. OPP ... «esNASA HEADOUARTERS
N WASHINGTON, DC
SPACECRAFT BRIEF DESCRIPTION
THE OBJECTIVE OF THE HIGH-ENERGY ASTRONDMY OBSERVATORIES
wilL BE TGO CONDUCT COORDINATE RESEARCH INTO X-RAY AND
GAMMA-RAY ASTRONOMY AND CNSMIC-RAY ASTROPHYSICS. THE HEAO
SPACECRAFT WILL BE DESIGNED TO CARRY THE LARGE AND HEAVY
SCIENTIFIZ INSTRUMENTATION REQUIRED TO CONDUCT OBSERVATIONS AT
THE VERY-HIGH-ENERGY AND LOW-FLUX LEVELS OF THESE PHENOMENA.
THE PRIME OBJECTIVE OF THIS MISSION WILL BE TO CONDUCT AN
X-RAY SKY SURVEY.
~w==--- HEAG-A., BOLOT =~ ————

EXPERIMENT NAME- COSMIC X-RAY EXPERIMENT

NSSDC 1D~ HEAD-A ~02

27

LAST REPORYED STATE- APPROVED

0SS DIVISION— DHYSICS AND ASTRONOMY PROGRAMS v
DISCIPLINE(S )~ X-RAY ASTRONGCMY

EXPERIMENT PERSONNEL (PI=PRINCIPAL INVESTIGATOR, TL=TEAM LEAODER
01=0THER INVESTIGATOR, THSTEAM MEMBER)

PI = E.A. BOLDT oo «NASA-GSFC
GREENRELT. ™MD
0Ol - Ge.P. GARMIRE . CALIF INST OF TECH
PASADENA, CA
Ol - C.Se. BOWYER .. U OF CALIF, BERKELEY
BERKELEY. CA
0! - R. CRUDDANCE sscewvsscselU OF CALIF: BERKELEY
BEQKELEY.s CA
OI = GeB. FIELD ssesseccsccaccssSAD
CAMBRIDGE. MA
Ol - Mele LAMPTON cococecsancest OF CALIF. BERKELEY
BERKELEY. CA
O = Juls SILK wesnevecscssesssl OF CALIF, BERKELEY
! BERKELEYs. CA
DI = SuSe HOLT eesevccsscasassaNASA-GSFC
GREENBELT. MD
0l - Ge. AGRAWAL ccceccacances CALIF INST OF TECH
PASADENA, CA
Of = GueRe RIEGLER esseacssessssBENDIX CORP
ANN ARBOR. MI
EXPERIMENT BRIEF DESCRIPTION
THEIS EXPERIMEINTY wILL BE USED TO MAP THE X-AY SKY IN THE
RANGE FROM 0.2 TO 60 KEVe EMPHASIZING BRIGHTNESS DISTRIBUTION
OF THE DIFFUSE BACKGROUND, CORRELAY[ON OF GALACTIC RADIOD
EMISSION AND X-RAY EMISSION FROM COSMIC RAY ELECTRONS, AND
RELATIVE EMISSION AND ABSORPTION BY INTERSTELLAR MATTER. SEX
THIN-WINDOW PROPORTIONAL COUNTERS COVERING THE RANGES FROM 0.2
TOo & KEV, 145 TO 1S KEVs AND 3 TO 60 KEVe AND COLLIMATED TO
FIELDS OF VIEW OF 1.5 X 3 DEGs 3 X 3 DEGe OR 3 X 6 DEG, WILL
BE USED. THE TOTAL DETECYOR AREA WILL BE 1432 M S5Q.

======= HEAO-A, FRIEDMAN

EXPERIMENY NAME- LARGE AREA COSMIC X-RAY SURVEY
NSSDC ID- HEAQ-A =01

LAST REPORTED STATE- APPROVED

0SS DIVISION— PHYSICS AND ASTRONOMY PROGRAMS
DISCIPLINE(S)- X-RAY ASTRONOMY

EXPERIMENT PERSONNEL (PI=PRINCIPAL INVESTIGATOR. TL=TEAM LEADER

O01=0THER INVESTIGATOR, TM=TEAM MEMBER)}
Pl - H.De FRIEDMAN osceavecseesaUS NAVAL RESEARCH LAB
WASHINGTON, DC
D01 = TaeA. CHUBB scessovoscesssecUS NAVAL RESEARCH LAB
) WASHINGTON, DC
Ol - E.vT, BYRAM sscecsovenvesesseUS NAVAL RESEARCH LAB
WASHINGTON, DC .
O - GeGe FRITZ ceceveacsvesessUS NAVAL RESEARCH LAB
WASHINGTON, DC
D01 -  JeF. MEEXINS covesvesesosaUS NAVAL RESEARCH LAB
WASHINGTON, DC
DI - F. SCHULMAN <o +US NAVAL RESEARCH LAB
WASHINGTON, DC
EXPERIMENT BRIEF DESCRIPTION .
THIS EXPERIMENT WILL MAP THE X=-RAY SKY FROM 0.15 TO 20
KEV WITH HIGH SENSITIVITY AND MODERATE ANGUL AR AND ENERGY
RESOLUTION TD (LOCATE X=RAY SOURCES WITH SUFFICIENTY ACCURACY
AND TO DETERMINE THE NATURE AND EXTENY OF BOTH GALACTIC AND
EXTRAGALACTIC SOURCES. SIX PROPORTIONAL COUNTER MOOULES WILL
BE USEDs WITH COLLIMATIONS OF t X 4 DEGy, 1 X 0.5 DEGs DR 2 X 8
DEG. DEPENDING UPON THE MODULFK .

— HEAD-A, GURSKY

EXPERIMENT NAME- X=RAY SCANNING MODULATION COLLIMATOR

NSSDC [ D-

LAST REPORTED STATE-~

HEAQ-A -03

APPROVED

0SS DIVISION=- PHYSICS AND ASTRONOMY PROGRAMS

DISCIPLINE(S)- X-RAY ASTRONOMY

EXPERIMENT PERSONNEL (PI=PRINCIPAL INVESTIGATOR, TL=TEAM LEADER
THER INVESTIGATOR, TM=TEAM MEM3ER)

PL - H. GURSKY s« «cHARVARD COLLEGE OBS
CAMBRIDGE, MA

OI = HeVeDeBRADT essnsevscsseees™MASS INST'OF TECH
CAMBRIIDGE+ MA

Ol = GeWs CLARK seccvenenssoseses™MASS INST OF TECH
CAMARIDGE s MA

Ol - WeH.G.LEWIN cecsescerecseaeMASS INST OF TECH
CAMBRIDGE, MA

o1 - S. RAPPAPORT sesssevesseMASS INST OF TECH
CAMBRIDGE., MA

or - G. SPADA secvcovensssaesMASS INST OF TECH
CAMBRIDGE. MA

aY - R. OOXSEY ecessessaceseseMASS INST OF TECH
CAMBRIDGE, MA

ar - R. GIACCONT ecocswvrsessse-HARVARD COLLEGE 085S

CAMBRIDGE, MA



ol - p. GDRENSTEIN cesoes HARVARD COLLEGE 0BS
CAMBRIDGE s MA
01 - El.M. KELLOGG . HARVARD COLLEGE 0BS
CANBRIDGEs MA
o1 - H. TANANBAUM «+HARVARD COLLEGE 08$
CAMBRIDGE » MA
o1 - D. SCHWARTZ AS#E, INC
CAMBRIDGE, MA
EXPERIMENT BRIEF DESCRIPTION
THE OBJECTIVES OF THIS EXPERIMENT WwiLL 8E (1) ToO

DETERMINE THE CELESTIAL POSITIONS OF COSMIC X-RAY SOURCES TO A
PRECISION OF ABDUT 5 ARC-SECs {2) TO DETERMINE THE ANGULAR
SIZE OF COSMIC X-~-RAY SOURCES TO A PRECISION OF ABOUT 5 TO 10
ARC-SEC IN THE ENERGY RANGE FROM 1.0 YO 1S KEVs AND (3} TO
STUDY THE STRUCTURE OF THE X-RAY EMISSION TO A PRECISION OF 10
ARC-SEC IN THE ENERGY RANGE FROM 1.0 TO 15 K&y, THE
EXPERIMENT wiLL CONSIST OF TWO INDEPENDENT MODULATION
COLLIMATOR BANKS T0 SCAN THE CELESTIAL SPHERE ([N THE
Y-DIRECTION. EACH BANK WILL HAVE A SERIES OF FOUR WIRE GRIDS,
WHICH wltlL FORM A SERIES OF TRIANGULAR ACCEPTANCE PATTERNS.
THE FWHM OF THE TRIANGULAR RESOLUTION ELEMENTS WlLL BE 30
ARC=SEC FOR ONE COLLIMATOR BANK AND 120 ARC-SEC FOR THE OTMHER.
IN ADDITION. EACH BANK WILL HAVE AN EGG-CRATE COLLIMATOR TO
LIMIT THE VIEW "TO 4-DEG Xx B8-DEG FwHM. THERE WILL BE FOUR
SEALED PROPORTIONAL COUNTERS ASSOCIATED wITH EACH BANK. THE
COUNTERS WwILL HAVE 25-MICRON BERYLLIUM WINDOWS AND wiLlL BE
FILLED WITH A MIXTURE OF 90-PERCENT ARGON AND 10-pERCENT
CARBON DIOXIDE TO A PRESSURE SLIGHTLY GREATER THAN 1 ATM. )

SPONSCRING COUNTYRY/AGENCY

UNITED STATES NASA-DSS
PLANNED ORBIT PARAMETERS
ORBIT TYPE~ GEOCENTRIC
ORBIT PERI0D- 0. MIN INCLINATION- 22.5 DEG
PERIAPSIS~ 435. KM ALT APOAPSIS— 435. KM ALT

SPACECRAFT PERSONNEL (PM=PROJECT MANAGER, PS=PROJECT SCIENTIST,

MG=PROGRAM MANAGER. SC=PROGRAM SCIENTIST)
PM - FeAe SPEER ceseesecsesccesNASA-MSFC
HUNTSVELLE, AL
PS - S¢Se HOLT cscessscescaceseNASA-GSFC
GREENRELT, MD
MG - R.Ee. HALPERN .ceesecssescesNASA HEADQUARTERS
WASHINGTON., DC
SC = AeGe OPP ccaesnccseveveseeNASA HEADQUARTERS
WASHINGTON., DC
SPACECRAFT BRIEF DESCRIPTION i
CTHE OBJECTIVE DOF THE HIGH-ENERGY ASTRONOMY OBSERVATORIES
wiLL BE  TO CONDUCT COORDINATED QESEARCH INTO  X-RAY AND
GAMMA—RAY ASTRONOMY AND COSNIC-RAY ASTROPHYSICS. THE HEAD
SPACECRAFT. WwILL BE DESIGNED TO CARRY THE LARGE AND HEAVY

INSTRUMENTATION REQUIRED TO CONDUCT OBSFRVATIONS AT

AND LOW-FLUX LEVELS OF THESF PHENOMENA.
UTILIZE A POINTED X~RAY TELESCOPE. HEAQ-B
INCIDENCE X-RAY TELESCOPE POINTED AT

SCIENTIFIC
THE VERY=HIGH-ENERGY
THIS MISSION  wiLL
WILL CARRY A GRAZING
VARIOUS X-RAY SOURCES.

HEAJ-8, BOLDT

HEAD-A,. PETERSON

EXPERIMENT NAME- LDW-ENERGY GAMMA-RAY AND HARD X-RAY SKy
SURVEY

NSSDC ID- HEAO-A =04

LAST REPORTED STATE- APPROVED

0SS DIVISION- PHYSICS AND ASTRONOMY PROGRAMS
DISCIPLINE{S)~ GAMMA-RAY ASTRONOMY

EXPERIMENT PERSONNEL (PI=PRINCIPAL lNVEST!GAYO’IRo TL=TEAM LEADER
OI=0THER INVESTIGATOR, TM=TEAM MEMBSER)

Pl = Lo.Ese PETERSON ceccesvseeseslU OF CALIF, SAN DIEGO
. LA JOLLA. CA
Ol = WaHeGeLEWIN seccccocsnsnsessMASS INST OF TECH
CAMBR IDGE, MA
OI = ReMe PELLING scececsecesssel OF CALIF, SAN DIEGO
SAN DIEGO,. CA
Ol = Jolse MATTESON eccecesseseel OF CALIF, SAN DIEGO
. SAN DIEGO. CA
or -~ A. SCHEEPMAKER e U OF CALIF, SAN DIEGO
SAN DIEGO., CA
OI - HeVeDeBRADT oves «MASS INST OF TECH
CAMBRIDGE. MA
OI - GeW. CLARK o +MASS INST OF TECH
CAMBRIDGE: MA
o1 - s. RAPPAPORT o <MASS INST OF TECH

CAMBRIDGE,» MA
EXPERIMENT BRIEF DESCRIPTION

THE PURPOSE OF THIS EXPERIMENT WitL BE TO SEARCH THE
CELESTIAL SPHERE FOR PHENOMENA IN THE ENERGY RANGE FROM 0401
ToO 10 MEV. THE SEARCH WILL BE ORIENTED TO THE GATHERING OF
DATA WITHIN TWO DISTINCT ENSRGY BANDS = 10 TO 200 KEV, AND 0.1
TO 10 MEV. WITHIN THE 10- TO 200-KEV REGIONs, EMPHASIS witL BE
PLACED ON THE FOLLOWING TYPE OF STUDIES. DETERMINATIONS WILL
BE MADE OF THE INTENSITY AND SPECTRA OF POINT X-RAY SOURCES,
AT A SENSITIVITY OF 7£-4 PHOTONS/CM SQ/SEC. STUDIES witL BE
MADE TD FIX THE POSITIONS OF STRONG SOURCES (1.6E~-2 PHOTONS/CM
SaQ/sec OR MORE)} TO 0©.1 DEGREE s AND TO ABOUT T DEG FOR
THRESHOLD SOURCE Sa SEARCHES WILL BE MADE FOR TRANSIENT
SOURCES . ALL PERIODIC AND NON-PERIODIC TIME VARIATIONS IN ANY
SOURCE ENCOMPASSED * BY THIS INVESTIGATION WILL 8E AT A TIME
RESOLUTION OF APPROXIMATELY SOC MICRO-SECONDS. WORK IN THE
Oel=- TO 10-MEV RANGE wILL ADDRESS THREE FUNDAMENTAL STUDIES
[ 9] MEASUREMENT OF THE SPECTRUM AND [SOTROPY OF THE DIFFUSE
AND THE GALACTIC GAMMA RAYS» (2) MEASUREMENT OF THE SPECTRUM
AND TIME VARIATIONS OF STRONG GALACTIC AND EXTRAGALACTIC POINT
SOURCES AND» 3) DETERMINATION OF VARIOUS BACKGROUND
COMPONENTS AND PRODUCTION EFFECTS NEEDED TO INTERPRET THE
ABDVE DATA, AND TO PROVIDE INFORMATJION FOR FUTURE MISSIONS
SUCH AS THE SHUTTLE. THE EXPERIMENTAL PACKAGE WILL CONTAIN
SEVEN PHOSWICH DETECTORS, SHIELDED B8Y: ACTIVE CQLL IMATOR
ANTICOINCIDENCE CRYSTALS, TO RECORD THE ENERGETIC PNOTONS IN
THE ENERGY RANGE FROM 0.01 TO 10 MEvV. ONE DETECTOR WILL BE
COLL IMATED WITH A 2-DEG SLOT COLLIMATOR TO GIVE HIGHM ANGULAR
RESOLUTION AT THE LOW ENERGIES. ITS FIELD OF VIEW WILL BE 2
ay 20 DEG. THE OTHER ODETECTORS WILL HAVE A FIELD OF yIEW OF
20 By 40 OEG. A CESIUM "I10DIDE BLOCKING CRYSTAL wILL BE
POSITIONED OVER THE APERTURE OF A DETECTOR TO RECORD THE
BACKGROUND EVENTS IN THE DETECTOR.

EXEEURASEER SRR SREIAR KRR XKD HEAD—B FEXESRRRKRERXEEEEANERARRESR

SPACECRAFT COMMON NAME~- HEAO-B
ALTERNATE NAMES-
NSSDLC JD- HEAD-B8

LAST ‘REPORTED STATE- AN APPROVED MISSION

SPACECRAFT WEIGHT— 3000. KG

UNITED STATES

LAUNCH DATE- 2HALF 78
LAUNCH SITE- CAPE CANAVERAL,
LAUNCH VEHICLE- ATLAS-CENT

EXPERIMENT NAME- SDLID-STATE X-RAY DETECTOR

NSSDC 1D- HEAD-B8 -05

LAST REPDRTED STATE~ APPROVED

0SS DIVISION- PHYSICS AND ASTRONOMY PROGRAMS
DISCIPLINE({S)~ X-RAY ASTRONOMY

EXPERIMENT PERSDNNEL (PI=PRINCIPAL INVESTIGATOR, TL=TEAM LEADER
s} THER INVESTIGATOR, TM=TEAM MEMBER}

+NASA-GSFC

GREENBELT,

PI - E.As BOLDT eeee .o

MD
EXPERIMENT BRIEF DESCRIPTION

THIS INSTRUMENT wiLL BE A COOLED SOLID-STATE
SPECTROMETER AND WILL BE USED TO DETECY WEAK SOURCES AND WEAK
SPECTRAL FEATUQES OVER A BROAD BAND OF ENERGIES BY EMPLOYING A

NONDISPERSIVE SPECTRAL TECHNIQUE « A LITHIUM-ORIFTED
SOLID-STATE DETECYOR WILL BE DPERATED AT A TEMPERATURE OF 120
DEG K. THE PRIMARY DETECTOR WILL BE 6 MM JN DIAMETER AND WwILL
BE SURRODUNDED BY TWD VETO GUARD COUNTERS. A TWO-STAGE SOLID
CRYQOGEN REFRIGERATOR WwILL BE USED TO COJOL THE ODOETECTOR.
SPECTRAL MEASUREMENTS wliLL BE MADE BETWEEN 0«5 AND 4 KEV, wWITH
A RESOLUTION FROM 120 TO 150  EV, FWHM AND AN EFFICIENCY
GREATER THAN 0.9. .

=——-———= HEAQ-Bs CLARK

A CURVED-CRYSTAL BRAGG X-RAY
SPECTROMETER

EXPERINMENT NAME -

NSSDC ID- HEAO~B ~03

LAST REPORTED STATE- APPROVED

QSS DIVISION- PHYSICS AND ASTRONOMY PROGRAMS
DISCIPLINE(S)- X=-RAY ASTRONOMY -

EXPERIMENT PERSONNEL (PI=PRINCIPAL INVESTIGATOR, TL=TEAM LEADER
OI=0THER INVESTIGATOR, TM=TEAM MEMBER)
CLARK ss4s0 eseseesMASS INST OF TECH
CAMBRIDGE . MA

[

Pl -

EXPERIMENT BRIEF DESCRIPYION

THE OBJECTIVE OF THIS EXPERIMENT WILL 8E TO SEARCH FOR
X-RAY SPECTRAL LINE EMISSIONS ARJSING FROM THE SELECTED
CELESTIAL OBJECTS. THE SEARCH WILL BE LIMIYEID TN THE ENERGY
LEVEL FROM Oe1 TO 3 KEV. THE INSTRUMENT wILL BE A
CURVED-CRYSTAL BRAGG SPECTROMETER WUSING SIX CRYSTALS. THE
SELECTION OF SPECIFIC CRYSTALS wliL BE MADE FROM AMONG PET,
ADP, BERYL RAPs LEAD LAURATE, AND LEAD STEARATE. THE
SPECTROGRAPH RESOLUTION WILL DEPEND ON THE FINAL SELECTION OF
CRYSTALS. RAP AND ADP wouLo GIVE RESILUTIONS IN
LAMBDA/DELTA-LAMBDA 0OF GREATER THAN 2500. LEAD STEARATE AND
LAURATE WOULD GIVE RESOLUTIONS OF APPROXIMATELY 100 . THE
X-RAY L INES wiLL BE “DETECTED 8y A THIN=-WINDOW
POSITION-SENSITIVE PROPORTIONAL COUNTER.

——===—= HEAQ-Be GIACCONI --—-

EXPERIMENT NAME=- MONITOR PROF‘URYIOP;AL COUNTER

NSSDC ID- HEAD-B -01

LAST REPORTED STATE- APPROVED

0SS DIVISION~ PHYSICS AND ASTRONDMY PROGRAMS
DISCIPLINE(S)= X=RAY ASTRONOMY



EXPERIMENT PERSONNEL (PI=PRINCIPAL INVESTIGATOR, TL=TEAM LEADER
OI=0THER INVESTIGATOR, TM=TEAM MEMBER)

+HARVARPD COLLEGE 0BS

CAMBRIDGE.s MA

PI - R GIACCONI

EXPERIMENT BRIEF DESCRIPTION

THIS EXPERIMENT wItL UTILIZE A  NONITOR COUNTER AS A
SUPPORT INSTRUMENT FOR CALIBRATION AND NORMALIZATION OF THE
FOCAL PLANE INSTRUMENTATIQN. IT WILL BE USED TO (1) NORMALIZE
INTENSITY FLUCTUATIONS DURING SPECTROMETER OBSERVATIONS, (2)
OBSERVE THE CONTINWM DURING SPECTRAL LINE OBSERVATIONS. AND
{3) CALIBRATE CERTAIN INSTRUMENTS IN FLIGHT,.

—==-——- HEAO-B, GIACCONI -

EXPERIMENT NAME- HIGH RESOLUTIDN 1MAGER

NSSDC ID- HEAD-B -~02

LAST REPORTED STATE- APPROVED

0SS DIVISION~ 2HYSICS AND ASTRONOMY PROGRAMS

OISCIPLINE(S) - X-RAY ASTRONOMY

EXPERIMENT PERSONNEL (PI=PRINCIPAL INVESTIGATOR, TL=TEAM LEADER
o1 THER INVESTIGATOR, TM=TEAM MEMBER)

«HARVARD COLLEGE 085S
CAMBRIDGEs MA

GLACCONT .

EXPERIMENY BRIEF DESCRIPTION

THE OHBJECTIVES OF THIS EXPERIMENT WILL BE TO (1} DETECT
AND ACCURATELY LOCATE x-RAY SDURCES IN THE ENERGY RARGE FROM
De2 TO & KEVs (2) STUDY THE STRUCTURE OF OBJECTS LARGER THAN 2
ARC~SEC, AND 3) ME ASURE THE INTENSITY AND TEMPORAL
CHARACTERISYICS OF INDIVIDUAL POINT SOURCES.

LAST REPORTED STATE- APPROVED

0SS DIVISION- PHYSICS AND ASTRDNOMY PROGRAMS
DISCIPLINE(S)- ASTRONOMY COSMIC RAYS
HIGH ENERGY ASTROPHYSIC PARTICLES AND FIELDS

EXPERIMENY PERSONNEL (PI=PRINCIPAL INVESTIGATOR, TL=TEAM LEADER
OI=OTHER INVESTIGATOR, TM=YEAM MEMBER)

PI - M.H. ISRAEL svocvsscscecse WASHINGTON U
ST. LOULIS. MO

Ol - WeRs BINNS cecaes MCDONNELL ~-DOUGLAS CORP
ST« LOUISs MO

or - J. KLARMANN & WASHINGTON U

5T« LOVISs.s MO

CALIF [INST OF TECH

PASADENA. CA

«CALIF INST OF TECH

PASADENA, CA

0P = CeJdo WADDINGTON e ecesesassy OF MINNESOTA
MINNEAPOL IS MN

01 = ReE. VOGT .

oP - E.C. STONE ceeacess

EXPERIMENT BRIEF DESCRIPTION

THE PURPOSE OF THIS EXPERIMENT WILL BE TO MEASURE THE
CHARGE SPECTRUM JF COSMIC-RAY NUCLEI OVER THE NUCLEAR CHARGE
RANGE FROM t7 Ta 120 IN THE ENERGY [INTERVAL 0.3-70
10-GEV/NUCLEON TO CHARACTERIZE COSMIC RAY SOURCES. PROCESSES
OF SYNTHETICS, AND PROPAGATION MODES. THE DETECTOR WILL
CONSIST OF A DOUBLE-ENDED INSTRUMENT OF UPPER AND LOWER
HODDSCOPES AND THREE DUAL-GAP 10N CHAMBERS. THE TwO ENDS WILL
BE SEPARATED B8Y A CERENKOV RADIATOR. THE GEOMSTRICAL FACYOR
WILL BE A 4 SG-M STER. THE ION CHAMBERS CAN RESOLVE CHARGE TO
0424-CHARGE UNITS AT LOW ENERGY AND 0.39-CHARGE UNITS AT HIGH
ENERGY AND HIGH Z. THE CERENKOV COUNTER CAN RESOLVE 0.3-TO
D.4-CHARGE UNITS,

- HEAO-R, GURSKY -

EXPERIMENT NAME- IMAGING PROPORTIGNAL COUNTER

NSSDC 1D~ HEAQ~D -04

LAST REPJRTED STATE- APPROVED

0S5 DIVISION- PHYSICS AND ASTRONOMY PROGRAMS

DISCIPLINE(S)~ X-RAY ASTRONOMY

EXPERIMENT PERSONNEL (PI=PRINCIPAL INVESTIGATOR. TL=TEAM LEADER
01=NTHER INVESTIGATOR., TM=TEAM MEMBER)

GUISKY eseceveescssess HARVARD COLLEGE 0BS
CAMBRIDGE» MA

PI - H.

EXPERIMENT BRIEF DESCRIPTION .

THE OBJECTIVES OF THIS EXPERIMENT WILL BE -- (1) YO
SURVEY Xx=RAY SOURCES OF AN EXTENDED NATURE IN THE ENERGY RANGE
FROM 0.1l ToO & KEVe WHERE RESOLUTION OF 1 ARC-MIN WILL 8F
SUFFICIENT. t2) TO STUDY THF ANGULAR STRUCTURE OF EXTENDED
SOURCES, 3 TO SURVEY FOR WEAK SOURCES, AND (4) TO LOCATE
OBJECTS WITH POORLY KNOWN POSITIONS,

EREARKERAEEREERUER AR Kb XN REE HEAD-C K62 RBE RS REr kR b kX R 0Lk XK RS
SPACECRAFT COMMON NAMZ~ HEAD-C

ALTERNATE NAMFS-—

NSSDC 1D~ HEAN-C

LAST REPORTED STATE- AN APPROVED MISSION

LAUNCH DATE- 2HALF 79 SPACECRAFT WEIGHT- 3000. KG

LAUNCH SITE~- CAPE CANAVERAL, UNITED STATES
LAUNGCH VEHICLE- ATLAS-CENT

~

SPONSORING CGUNTRY/AGENCY

UNITED STATES NASA-0SS
PLANNED ORBIT PARAMETERS
ORBIT TYPE- GENCENTRIC
ORBIT PERIOD- 90« MIN INCLINATION- S0. DEG
PERTAPSIS- 480+ KM ALT APOAPSIS~ 480+ KM ALT

SPACECRAFT PERSONNEL (PM=PROJECT MANAGER., PS=PROJECT SélENYlST.
MG=PROGRAM MANAGER. SC=PROGRAM SCIENTIST)
PM = F.As SPEER covecesesscsees NASA-MSFC |
HUNTSVILLE. AL
PARNELL sesecvsesoses e NASA-MSFC
HUNTSVILLE s AL
HALPERN eeeescscecessNASA HEADQUARTERS
#ASHINGTON, DC
«NASA HEADQUARTERS
WASHINGTON, DC

PS - T.A.

MG - R+E»

SC = , AeGe OPP ceancccncsces

SPACECRAFT BRIEF DESCRIPTION

THE OBJECTIVE DF THE HIGH-ENERGY ASTRONOMY OBSERVATORIES
wiiLlL BE T0 CONDUCT COORDINATED RESEARCH [INTD X-RAY AND
GAMMA=-RAY ASTRONOMY AND COSMIC-RAY ASTROPHYSICS. THE HEAD
SPACECRAFT wiLL BE DESIGNED TO CARRY LARGE AND HEAVY
SCIENTIFIC INSTRUMENTATION REQUIRED T0 CONDUCT OBSERVATIONS
AT THE VERY-HIGH=-ENERGY AND LOW-FLUX LEVELS OF THESE
PHENDMENA « THIS MISSION WILL EMPHASIZE GAMMA-RAY ASTRONOMY
AND COSMIC-RAY ASTROPHYSICS.

—w--e-- HEAO-C, ISPAEL -— ————
EXPERTIMENT NAME- HEAVY NUCLEII EXPERIMENT

NSSDC 1D~ HEAOQ-C =03

HEAD-Cy JACOBSON ———
EXPERIMENT NAME~ GAMMA-RAY LINE SPECTROMEYER
NSSDC ID- HEAD-C =01

LAST REPORTED STATE- APPROVED

0SS DIVISION= PHYSICS AND ASTRONOMY PROGRAMS
DISCIPLINE{S)}- ASTRONOMY GAMMA-RAY ASTRONOMY
HIGH ENERGY ASTROPHYSIC X-RAY ASTRONOMY

EXPERIMENT PERSONNEL (PI=PRINCIPAL INVESTIGATOR: TL=TEAM LEADER
OI=0THER [INVESTIGATOR: TM=TEAM MEMBER)

eeeeNASA-JPL

PASADENA, CA
eselU OF CALIF, SAN DIEGO

LA JOLLA, CA
es s NASA=IPL

PASADENA, CA
Ol =~ LeE. PETERSON seeencseesssly OF CALIF. SAN DIEGOD

LA JOLLA. CA

PI = AJS. JACOBSON o

Ol ~ J.Re ARNOLD «eo s

0f = A.Ees METZGER ese

EXPERIMENT BRIEF OESCRIPTION )

THE BASIC GOALS OF THIS EXPERIMEINT WILL BE TO SEARCH FOR
GAMMA-RAY LINE EMISSIONS ARISING FROM A VARIETY OF SOURCE
PHENOMENA. PARTICULAR EMPHASIS ¥WILL BE PLACED ON FINDING LINE
EMISSIONS FROM NJUCLEOSYNTHESIS PROCESSES IN SUPERNOVAE ., AND
FROM POSITRON-ELECTRON ANNIHILATION AND NUCLEAR REACTIONS IN
LOW-ENERGY COSMIC RAYS, IN ADDITION, CAREFUL STUDY wliLL BE
MADE OF THE SPECTRA AND TIME VARIATIONS OF KNOWN HARD X-RAY
SOURCES . THE EXPERIMENT wILL BE CAPABLE OF MEASURING
GAMMA-RAY L INES FALLING WITHIN THE ENERGY INTERVAL FROM 0.06
TO 10 MEV, AND wITH AN ENERGY RESOLUTION BETTER THAN 2.5 KEV
AT 1.33 MEV AT A LINE SENSITIVITY FROM LE-4 TO 1E-5 PHOTONS/CM
SQ/SEC, DEPENDING ON THE ENERGY. THE EXPERIMENTAL PACKAGE
wILL CONTAIN FOUR COOLED DRIFTED GERMANIUM DETECTORS SHIELDED
By CESIuM IODIDE. THE KEY EXPERIMENTAL PARAMETERS WwILL BE --
1} GEOMETRY FACTOR OF l1le.1 SQ-CM STFR, (2} A FIELD OF VIEW OF
27 ‘DEG FWHM AND, (3) A TIME RESOLUTION OF LESS THAN 0.1 MSEC
FOR THE GERMANIUM DETECTOR AND 10 SEC FOR THE CESIUM IODIDE
DETECTOR.

emevoe HEAD=Cs KOCH ====c-—c—o- LR PSS L e L ——— e
EXPERIMENT NAME- ISOTOPIC COMPOSITION OF COSMIC RAYS
NSSDC ID- HEAQ-C -04
LAST REPORTED STATE- APPROVED
0SS DIVISION- PHYSICS AND ASTRONOMY PROGRAMS -
DISCIPLINE (S)- ASTRONOMY COSMIC RAYS
HIGH ENERGY ASTROPHYSIC
EXPERIMENT PERSONNEL (PI=PRINCIPAL INVESTIGATOR, TL=TEAM LEADER
OI1=0THER INVESTIGATOR. TM=TEAM MEMBER)

PI - L. KOCH sacess eee eesCENS
- SACLAY, FRANCE

01 - JePe MEYER seea eeneseCENS
FRANCE
or - o. ROUSSEL «»
SACLAY, FRANCE
Nt - A. SOUTOUL . CENS
SACLAY, FRANCE
Ol - M. CASSE csvsressecseassCENS
SACLAY, FRANCE
a1 - P, MESTREAU +evesecceseeCENS

SACLAY. FRANCE



o1 ~ Ne LUND ««DANISH SPACE RES INST
LYNGBY, DENMARK

01 - Ke OMD « e «DANISH SPACE RES INST
LYNGBYs DENMARK

o1 - 0. CORYDON-PETERSON +«+<DANISH SPACE RES INST
LYNGBYs DENMARK

oP - B. PETERS ececosceeseessDANISH SPACE RES INST

LYNGBY, DENMARK

EXPERIMENT BRIEF DESCRIPTION

THIS EXPERIMENT WILL MEASURE THE RELATIVE CONPOSITION OF
THE ISOTOPES OF THE PRIMARY COSMIC RAYS BETWEEN BERYLLIUM AND
IRDN (Z FROM 4 TO 26) AND THE ELEMENTAL ABUNDANCES UP TO TIN
(Z=50}). CERENKQOVY COUNTERS AND HODOSCOPES wilL BE COUPLED WITH
THE EARTH®S MAGNETIC FIELD TO BE USED AS A SPECTROMETER. THEY
wIlL DETERMINE CHARGE AND MASS OF COSMIC RAYS TO A PRECISION
OF 10 PERCENY FDR THE MDST ABUNDANT ELEMENTS OVER THE MOMENTUM
RANGE FROM 2 TD 25 GEV/Ce.

ESIERR LSRR S KRR AR RAREEE HEL IOS—A SR RARRSREEKESRREREERKETES

SPACECRAFT COMMON NAME-
ALTERNATE NAMES- HEL IO-As
NSSDC 10~ HELID-A

HEL 10S-A
PL=T781A

LAST REPORTED STATE- AN APPROVED MISSION

SPACECRAFT WEIGHT-
UNITED -STAYES

LAUNCH DATE- 12/10/7a 210. XG
LAUNCH SITE—~ CAPE CANAVERALs

LAUNCH VEHICLE- TITAN-CENT

SPONSORING COUNTRY/AGENCY
FED REP OF GERMANY
UNITED STATES

BMYF
NASA~0SS

PLANNED ORBIT PARAMETERS
ORBIT TYPE~ HEL IOCCENTRIC
ORBIT PERIOD- 192. DAYS
PERIAPSIS~ 0«3 AU RAD

INCLINATION-
APOAPSIS-

0. DEG
AU RAD

PS=PROJECT SCIENTIST,.
SC=PROGRAM SCIENTIST)

SPACECRAFT PERSONNEL (PM=PROJECT MANAGER,
MG=PROGRAM MANAGER,

PM ~ A KUTZER cosee eeeeGES FUR WELTRAUMFORSCH
BONN, FED REP OF GF~ h
PM - G.W. OUSLEY . ceeceeNASA=GSFC ‘\
GREENBELT, WM& \“\
PS = He PORSCHE see «ese20RG FOR S~ ll\
MUNICH® \ OF GERMANY
PS = JeHe TRAINOR cocscsceceseeNAS
- \ .o MD
MG - FoeDe KOCHENDORFER eoo-" “\— £ADQUARTERS
- s SHINGTONs DC
SC -~ AJGe OPP eevoes_ "S ~+NASA HEADQUARTERS
QS) WASHINGTON, DC
SPACECRAFT BRIEE~ s% .oN

.~-ACECRAFT IS DESIGNED AS A SOLAR PROSE TO
=XPERIMENTS ON AN INTERPLANETARY MISSION

THE HFE
CARRY

APPﬁDMng/‘Q’%

ABOUT 043 AU OF THE SUN. THE EXPERIMENTS wiLL
BE/// ‘ aY A GROUP OF GERMAN AND AMERICAN SCIENTISTS, WITH
N \ CYING THE TITAN CENTAUR LAUNCH VEHICLE AND THE

FEL - REPUBLIC OF GERMANY SUPPLYING THE SPACECRAFT.

—w—==== HELIOS-As FECHTIG
EXPERIMENT NAME- MICROMETEOROID DETECTOR AND ANALYZER
NSSDC ID- HELJIO-A-12

LAST REPORTED STATE- APPROVED

DSS DIVISION- PLANETARY PROGRAMS

DISCIPLINE(S)~ INTERPLANETARY PHYSICS INTERPLANETARY DUST

EXPERIMENT PERSONNEL (PI=PRINCIPAL INVESTIGATOR, TL=TEAM LEADER
OI=OTHER INVESTIGATOR. TM=TEAM MEMBER)

Pl - H. FECHTIG secscovereasa MPI-NUCLEAR PHYS

HEIDELBERG» FED REP OF GERMANY
ol - Je WEIHRAUCH ssecascceeseMPl

HEIDELBERG. FED REP OF GERMANY

EXPER IMENT BRIEF DESCRIPTION

THE AIM OF THE EXPERIMENT WILL BE TO INVESTIGATE SOME
THEORIES ABQUT THE INTERPLANETARY OUST INCLUDING WHETHER =--
{13 THE NUMBER OF PARTICLES INCREASES TOWARD THE SUNe {(2) THE
CUT=DFF FOR SMALL PARTICLES IS DEPENDENTY ON THE DISTANCE FROM
THE SUN BECAUSE SOLAR PRESSURE INCREASES NEARER THE SUN. AND
3) THE NUMBER DENSITIES OF PARTICLES CHANGE NEAR THE ORBITS
OF PLANETS. THE KINETIC ENERGY OF DUST PARYICLES HITTING A
TARGEY WwITH HIGH VELOCITY (SEVERAL KM/SEC) WILL CAUSE THE
MATERI AL T0 VAPORIZE AND BECOME PARTIALLY IONIZED. THE
GENERATED PLASMA CLOUD CAN THEN BE SEPARATED BY APPROPRIATE
VYOLTAGES INTO ITS NEGATIVE (ELECTRON) PART AND INTO POSITIVE
TI0ONS. THE MASS AND THE ENERGY OF THE OUST PARTICLES wiLlL BE
DETERMINED FROM THE [IMPULSE HEIGHTS. A TIME-OF-FLIGHT MASS
SPECTROMETER IN CONNECTION WITH THE TARGET WwILL ALLOY THE
SMALL ION CLOUD TO BE ANALYZED. IN THIS WAY THE INVESTIGATION
OF THE CHEMICAL COMPOSITION OF THE DUST PARTICLES WILL SECOME
POSSIBLE. THE THRESHOLD FOR THE DETECTION OF A PARTICLE wILL
BE ABOUT 10 TO THE MINUS 1S GM. MASS AND ENERGY OETERMINAYION
wilLL BE POSSIBLE FOR PARTICLES LARGER THAN ABOUT 10 TO THE
MINUS 14 GM., FOR PARTICLES LARGER THAN 10 TO THE MINUS 13 GMs
A MASS SPECTRUM MAY BE GATHERED.

30

——emmee HELIOS-A,

GURNETT

EXPERIMENT NAME~ COARSE FREQUENCY. RESOLUTION

SPECTRUM ANALYSIS

FINE TIME

NSSDC 1D- HELIO-A-0a8

LAST REPORTED STATE- APPROVED

0SS DIVISION- PLANETARY PROGRAMS

DISCIPLINE(S)~ IONOSPH. + RADIO PHYSIC PARTICLIS AND FIELDS

EXPERIMENT PERSONNEL (PI=PRINCIPAL INVESTIGATOR., TL=TEAM LEADER
OI=0THER INVESTIGATOR., TM=TEAM MEMBER)

PI - DeA. GURNETT . U OF 10wWA
1OWA CITY, 1A
Ol - P«Se KELLOGG U OF MINNESOTA
MINNEAPOLIS, MN
Ol -~ SeJe BAUER sveecsccccccsaeNASA-GSFC
GREENBELT, MD
Ol - R.Ge STONE cesvosoreossnsveNASA-GSFC
GREENBELT, MD
EXPERIMENT BRIEF DESCRIPTION

THIS EXPERIMENT ¥ILL BE TO O0OBSERVE ELECTROSTATIC AND
ELECTROMAGNETIC WAVE PHENOMENA OVER THE FREQUENCY RANGE FROM
10 HzZ TO 2 MHZ IN INTERPLANETARY SPACE BETWEEN 1 AND 0.3 AU.
THE ANTENNA FOR THIS EXPERIMENT WILL CONSIST OF AN ELECTYRIC
DIPOLE WITH A TIP~-TO=-YIP LENGTH OF AT LEAST FIVE TIMES THE
SPACECRAFT DIAMETER. THREE SPECTRUM ANALYZERS WHICH JOINTLY
COVER THE FREQUENCY RANGE OF INTEREST (HELIO-A-04, HELIO-A-05,
AND HELIO-A-06) wWILL BE USED. THE ANALYZER IN EXPERIMENT
HELIO-A-04 WILL BE A 16-CHANNEL SPECYRUM ANALYZER FOR COARSE
FREQUENCY RESOLUTION {30 PERCENT) AND HIGH YTIME RESILUTION
(«LT. 1t SEC) OVER THE FREQUENCY RANGE FROM 10 HZ TO 100 KHZ.

mmemeeeas HELIOS~Ae GURNETT

FINE FREQUENCY, COARSE TIME RESOLUTION
SPECTRUM ANALYSIS

EXPERIMENT NAME-

NSSOC ID- HELIO-A-0S5

LAST REPORTED STATE- APPROVED

0SS DIVISION=- PLANETARY PROGRAMS

DISCIPLINE(S)~ IONOSPHe + RADIO PHYSIC PARTICLES AND FIELDS

EXPERIMENT PERSONNEL (PI=PRINCIPAL INVESTIGAYOR, TL=TEAM LEADER
OI=0THER INVESTIGATOR, TM=TZIAM MEM3ER)

PI ~ DeA: GURNETT ceevesscsnecsceU OF 1OWA

IDWA CETY. IA
O] - P.Sa KELLOGG cecesscesacasl OF MINNESOTA

) MINNEAPOLIS. MN

ol - S.J. BAUER sesess0c000seaseaNASA-GSFC

GREENBELT. MD
OI - RsGe STONE cevevecescsecesNASA=GSFC

GREENBELT, MD
EXPERIMENT BRIEF DESCRIPTION

THIS EXPERIMENT WwiLL BE TO OBSERVE ELECTROSTATIC AND

ELECTROMAGNETIC WAVE PHENDMENA OVER THE FREQUENCY RANGE FROM
10 HZ TO 2 MHZ IN INTERPLANETARY SPACE BETWEEN | AND 0.3 AU,
THE ANTENNA FOR THIS EXPERIMENT WILL CONSIST OF AN ELECTRIC
DIPOLE WITH A TIP=-TO~TIP LENGTH OF AT LEAST FIVE TIMES THE
SPACECRAFT DIAMEYER. THREE SPECTRUM ANALYZERS WILL BE USED
WHICH JOINTLY COVER THE FREQUENCY RANGE oF INTEREST
(HELIO-A-04, HELIO-A-05, AND HELIQ-A-06}s THE ANALYZER FOR
HELIO-A-0S5 WwILL BE A NARROW-BAND SWEEP FREQUENCY SPECTRUM
ANALYZER FOR FINE FREQUENCY RESOLUTION (4 PERCENT) AND LOW
TIME RESOLUTION (LESS THAN 1 MIN) OVER THE FREQUENCY RANGE
FROM 10 HZ YO 100 KHZ.
——==——= HELIOS-A., GURNETT

EXPERIMENT NAME- S0-KHZ TO 2-MHZ RADIO WAVE

NSSDC 10~ HELIO-A-06

LAST REPORTED STATE-~ APPROVED

0SS DIVISION~ PLANETARY PROGRAMS
DISCIPLINE(S)~ IONOSPH. + RADIO PHYSIC PARTICLES AND FIELDS
EXPERIMENT PERSONNEL (PI=PRINCIPAL INVESTIGATORs TL=TEAM LEADER
. DI=0THER INVESTIGATORs TM=TEAM MEM3ER)
GURNETT

PI - DeAs ssevssvssenssU OF I10WA

1Oowa CITY. 1A
Ol = PeSe KELLOGG sesesscsssessl OF MINNESOTA

MINNEAPOL IS, MN
Q1 - S.Js BAUER . «NASA-GSFC

GREENBELT, MD
Ol - ReGs STONE «NASA-GSFC

GREENBELT, MD
EXPERIMENT BRIEF DESCRIPTION

THIS EXPERIMENT WwILL CONSIST OF A DUAL STEP-FRIQUENCY

RADIOMETER (S5 KHZ BANOWIDTH). OPERATING BEYWEEN 50 KHZ AND 2
MHZ IN A VARIABLE NUMBER OF STEPS. THE RADIOMETER WILL BE
COUPLED TO A DIPDOLE ANTENNA SHARED wlITH TWD OTHER SPECTRUM
ANALYZERS » WHICH WILL COVER THE 10 HZ TO 100 KHZ SPECTRAL
RANGE. THE PURPOSE OF THIS EXPERIMENT WILL BE YO STUDY TYPE

I1] SOLAR RADID BURSTS.



——————-=- HELIOS-A. KEPPLER

EXPERIMENT NAME- .-ENERGETIC ELECTRON DETECTOR
NSSDC 10—~ HELIO-A-10
LASY REPORTED STATE- APPROVED

05S DIVISION~-
DISCIPLINE(S)-

PLANETARY PROGRAMS
PARTIQG ES AND FIELDS

EXPERIMENT PERSONNEL (PI=PRINCIPAL INVESTIGATOR, TL=TEAN LEADER
OI=0THER INVESTIGATOR, TM=TEAM MEMBER)

Pl - E. KEPPLER eeencecnnases MPI~AERONOMY

LINDAU, FED REP DOF GERMANY
ol - Be WILKEN eseoveccescaess MPI=AERONOMY

LINDAU. FED REP OF GERMANY
D1 - DaJe WILLIAMS ceseovsvesssNDAA-ERL

BOULDER,. CO

EXPERIMENT BRIEF DESCRIPTION

ELECTRONS WITH ENERGIES BETWEEN 40 KEV AND | MEV wiLL BE
ENERGY-SELECTED BY TwWO PERMANENT MAGNEYTS AND COUNTED BY
SEMICONDUCTOR DETECTORS. PROTONS WILL BE DEFLECTED AND COUNTED
SEPARATELY. THE POINTING DIQECTION WILL RE WITHIN THE ECLIPTIC
PLANE WwITH AN APERYURE ANGLE OF ABQUT 20 DEG. THE TIME
RESOLUTION WILL BE ON THE ORDER OF MINUTES.
HEL I0S=A., KUNDT

EXPERIMENT NAME- CELESTIAL MECHANICS

NSSDC ID~ HELID-A-138
LAST REPORTED STATE~ APPROVED CONDITIONALLY

0SS DIVISION- PLANETARY PROGRAMS

DISCIPLINE(S)- ASTRONOMY CELESTIAL MECHANICS

EXPERIMENT PERSONNEL (PI=

RINCIPAL
THER INVESTIGATOR.

INVESTIGATORs TL=TEAM LEADER
TM=TEAM MEMBER)

PL =~ we KUNDT cesescecccesseslt OF HAMBURG

HAMBURGs FED REP OF GERMANY
D1 - WeGe MELBOURNE seccevacaseNASA-JPL

PASADENA, CA

EXPERIMENT BRIEF DESCRIPTION

THIS EXPFRIMENT WILL USE THE TRACKING DATA TO OBTAIN A
DETAILED SPACECPAFT ORBIT AND IMPROVED KNOWLEDGE OF THE
ORBITAL ELEMENTS oF THE EARTH-MOON SYSTEM AND GENERAL

RELATIVITY PARAMETERS.

~—————- HEL10S-As KUNOW ————

EXPERIMENT NAME- COSMIC-RAY PARTICLES
NSSDC ID- HELIO-A-07

LAST REPORTED STATE- APPROVED
0SS DIVISION= PLANETARY PROGRAMS

DISCIPL INE(S)- PARTIQ ES AND FIELDS

TL=TEAM LEADER
TM=TEAM MEMBER}

EXPERIMENT PERSONNEL (PI=PRINCIPAL INVESTIGATOR.
OI1=0DTHER INVESTIGATOR,

PI - H. KUNCW cesconsveseasesll OF KIEL

KIEL+ FED REP OF GERMANY
o1 - G. WIBBERENZ e.pesesaaeeld OF KIEL

KIEL, FED REP OF GERMANY
ot - G. GREEN cescosesssesneet OF KIEL

KIELs FED REP OF GERMANY
o1 -~ M. MUELLER-MELLIN +y0...0 OF KIEL

KIELs FED REP OF GERMANY
01 - Ha WITTE .oeeevecscasaesU OF KIEL

KIEL., FED REP OF GERMANY
DI - He HEMPE sscecsacsvassssts OF KIEL

KIEL, FED REP OF GERMANY
EXPER IMENT BRIEF DESCRIPTION

THIS  EXPER IMENT IS DESIGNED TO MEASURE SOLAR AND

GALACTIC, PROTON,  ELECTRON, AND  ALPHA-PARTICLE FLUXES.
SPECTRA, AND DIRECTIONAL CHARACTERISTICS AS FUNCTIONS OF
DISTANCE FROM THE SUNs  THE INSTRUMENTATION TO BE USED wILL
CONSIST OF  FIVE SEMICONDUCTOR OETECTORS AND A SAPPHIRE
CERENKOV DETECTOR ENCLOSED 8y AN ANTICOINCIDENCE CYLINDER.
THE EXPERIMENT WILL BE CAPABLE OF DETECTING PARTICLES FROM 1

TO 1000 MEV/NUCLEQN. THE MEASUREMENTS WILL BE CORRELATED wiTH
THOSE FROM AN IDENTICAL DETECTOR ON HELIOS-Be WITH THOS'E FROM
OTHER HELI10S5-A EXPEIMENTS, AND WITH DATA FROM SATELLITES IN
EARTH DRBIT.

=—==—=— HELIOS-A, LEINERT

EXPERIMENT NAME- ZOOIACAL LIGHT PHOTOMETER

NSSDC 1D- HELID-A-11

LAST REPORTED STATE~ APP‘ROVED

0SS DIVISION- PLANETARY PROGRAMS

DISCIPLINE(S)~ INTERPL ANETARY PHYSICS ZOOIACAL LIGHT

31

EXPERIMENT PERSONNEL (PI=PRINCIPAL INVESTIGAYDR. TL=TEAM LEADER
OGI=0OTHER INVESTIGATOR, TM=TEAM MEMBER}

PI - Ce. LEINERT <o .o LAND 0BS
HEIDELBERG, FED REP OF GERMANY
ot - E. PITZ . LAND 08S

HEIDELBERG, FED REP OF GERMANY
EXPERIMENT BRIEF DESCRIPTION

THIS EXPERIMENT WILL CONSIST OF THREE PHOTOMETERS
LOOKING AT 15 DEG., 30 DEG, AND 90 OEG FROM THE ECLIPTIC. THESE
PHOTOMETERS WILL OBSERVE THE INTENSITY AND POLARIZATION OF THE
ZODIACAL LIGHT IN UV, BLUE, AND VISUAL BANDS. THE PURPOSE OF
THIS EXPERIMENT WILL BE TO OBTAIN INFORMATION ABOUT THE
SPATIAL DISTRIBUTION, SIZEs AND NATURE OF INTERPLANETARY OUST
PARTICLES.

=—=——=- HELIOS-As NESS

EXPERIMENT NAME- FLUXGATE MAGNETOMETER FOR AVERAGE FIELOS

NSSDC ID- HELIO-4A-02

LASY REPORTED STATE- APPROVED

0SS DIVISION- PLANETARY PROGRAMS
DISCIPLINE(S)- PARTICLES AND FIELDS

EXPERIMENT PERSONNEL (PI=PRINCIPAL INVESTIGATOR, TL=TEAM LEADER
DI=0THER INVESTIGATOR. TM=TEAM MEMBER)
PI — NeFe NESS erecvesccscsenessNASA-GSFC
GREENBELT. MD
01 - Fa MARIANT cecoacccessecl OF AQUILA
AQUILA, TTALY
O — LeFese BURLAGA eceveenscccecesNASA-GSFC
GREENBELTY. MD
0l - Se.Ce. CANTARAND voecsasseccclU OF ROME
ROME, ITALY
EXPERIMENT BRIEF DESCRIPTION
A TRIAXTAL FLUXGATE MAGNETOMETER wiLL MEASURE

INTERPLANETARY MAGNETIC FIELD DIRECYIONS AND MAGNITUDES IN THE
FOLLOWING THREE RANGES (AND ACCURACIES) 25 GAMMAS (Q.1
GAMMA 3, GAMMAS (043 GAMMA}: 225 GAMMAS (0.9 GAMMA). AT LDW
TELEMETRY BIT RATES. AVERAGES AND VARIANCES ¥wILL BE COMPUTED
ONBOARD FOR TRANSMISSION TO EARTH.

75

HELIOS=-A+ NEUBAUER

EXPERIMENT NAME- FLUXGATE MAGNETOMETER FOR FIELD
FLUCTUAT IONS

NSSOC [D- HELIO-A-0!t

LASY REPORTED STATE- APPROVED

0SS DIVISION=- PLANETARY PROGRAMS
DISCIPLINE(S)~ PARTICLES AND FIELODS

EXPERIMENT PERSONNEL (PI=PRINCIPAL INVESTIGATOR, VL=TEAM LEADER
QI=0THER INVESTIGATOR, TM=TEAM MEMBER]}

PI - Fo.M. NEUBAUER « BRAUNSCHWEIG TECH U
BRAUNSCHWEIG. FED REP OF GERMANY
01 - A MAIER cosen BRAUNSCHWEIG TECH U

BRAUNSCHWEIGs FED REP OF GERMANY
EXPERIMENT BRIEF DESCRIPTION

A TRIAXIAL FLUXGATE MAGNETOMETER wILL MEASURE VECTOR
CONPONENTS OF THE MAGNETIC FIELD WITH MAGNIYUDE UP TO 102.4
GAMMAS (RESOLUTION O.8 GAMMA) AND WITH MAGNITUDES UP TD 409.6
GAMMAS (RESOLUTION. 1.2 GAMMA}. ONE VECTOR MEASUREMENT PER 2
SEC WILL B8E OBTAINED 1IN THE NORNAL MODE. EIGHT MEASUREMENTS
PER SEC WwiILL BE OBYAINED 1IN THE SHOCK MODE TO BE USED FOR
INTERVALS OF ABQUT 3 MIN. THUS: THE QUASI-STATIC COMPONINT AND
FLUCTUATING COMPONENTS OF THE INTERPLANETARY MAGNETIC FIELD
wiLti BE STUDIED.

===e=== HELIOS-As NEUBAUER
EXPERIMENT NAME~ SEARCH COIL MAGNETOMETER
NSSDC ID- HELIO-A-03

LAST REPORTED STATE- APPROVED

0SS DIVISION- PLANETARY PROGRAMS
DISCIPLINE(S)-. PARTICLES AND FIELOS

EXPEREIMENT PERSONNEL (PIx=PRINCIPAL INVESTIGATOR, TL=TEAM LEADER
OI=0THER INVESTIGATOR, TM=TEAM MEMBER)

PI = FeMe NEUBAUER svcccsseaceseeBRAUNSCHNELIG TECH U
BRAUNSCHWEIG, FED REP GF GERMANY

ot - G DEHMEL cscnvsvsvscanes BRAUNSCHWEIG TECH U
BRAUNSCHWEIG, FED REP OF GERMANY

EXPERIMENT BRIEF DESCRIPTION

MAGNETIC FLUCTUATIONS [IN THE FREQUENCY RANGE S HZ TO 3
KHZ wiLlL BE MEASURED BY A TRIAXIAL SEARCH-COIL MAGNETOMETER.
FOR THE AXIS PARALLEL TO THE SPACECRAFY SPIN AXIS, SPECTRAL
RESOLUTION WwILL BE OBTAINED. BECAUSE OF TME LOW DATA RATE
AVAILABLE, SHORT-TERM HIGH-RESOLUTION DATA  ON EVENTS (SHOCKS)
WILL BE ACCOMPLISHED USING ONBOARD DATA STORAGE.



= HEL I0S~As ROSENBAUER
EXPERIMENT NAME- PLASMA DETECTORS

NSSDC - 10~ HELID-A-09

LAST REPORTED STATE- APPROVED

DSS DIVISION- PLANETARY PROGRAMS

DISCIPLINE(S)- PARTIQ ES AND FIELDS

EXPERIMENT PERSONNEL (PI=PRINCIPAL INVESTIGATOR. TL=TEAM LEADER
OI=DTHER INVESTIGATOR, TM=TEAM MENBER)

ROSENBAUER cecessces s MPI-EXTRATERR PHYS
GARCHING, FED REP OF GERMANY

Pl - ' HeRe

ol - He. PELLKOFER ececcsssescsMPl
GARCHING, FED REP OF GERMANY
Ol = JeHe WOLFE eeasevesscesssseeNASA-ARC

MOFFETY FIELD, CA

EXPERIMENT BRIEF DESCRIPYION R

THESE THREE DETECTORS WILL BE USED TO STUDY THE
DIRECTIONAL [ENTENSITY OF THE PROTONSs ALPHA PARTICLES, AND
ELECTRONS IN THE SOLAR WIND« A QUADRISPHERICAL ANALYZER WITH
AN ENERGY PER CHARGE RANGE OF 231 V TO 16 KVe AN ANGULAR
RESOLUTION OF S DEG IN AZIMUTH AND 5 DEG IN ELEVATION, AND A
TIME RESOLUTION OF 30 SEC WILL S8SE USED TO OBSERVE PROTONS AND
ALPHA PARTICLES. A HEMISPHERICAL ANALYZER wllLL ALSO BE USED TO
DETECT PROTONS AND ALPHA PARTICLES. ANOTHER HEMISPHERICAL
ANALYZER WITH 10 ENERGY/CHARGE STEPS BETWEEN 16 V AND 1 KV.
‘WILL BE USED TO OBSERVE ELECTRONS. MEASUREMENTS WILL BE MADE
IN EIGHY EQUAL AZ IMUTH AL SECTORS (45 DEG)e THE INTEGRATION
ANGLE IN ELEVATION wILL BE ABOUT 100 DEG.

==—==== HELIDS-A,; TRAINOR
EXPERIMENT NAME~ GALACTIC AND SOLAR COSMIC RAYS
NSSDC ID- HELIO-A-08

LAST REPQRTED STATE- APPROVED

0SS DIVISION- PLANETARY PROGRAMS
DISCIPLINE(S)~ PARTICQLES AND FIELDS

EXPERIMENT PERSONNEL (PI=PRINCIPAL INVESTIGATOR, TL=TEAM LEADER

DI=0THER INVESTIGATOR, TM=TEAM MEMBER)

Pl = JeHe TRAINOR seesccssccesasNASA-GSFC

GREENBELT, MD
0 - E.Ca ROELOF eveccccssvesecs APPLIED PHYSICS LAB

SILVER SPRING, MD
O = Bede TEEGARDEN cesvcvscseeeNASA-GSFC

GREENBELY, MD
Ol - F.Ba MCDONALD ceccccvecwssaNASA-GSFC

GREENBELT, MO
DI = KeGe MCCRACKEN sossvscecessly OF ADELAIDE

ADELAIDE, AUSTRALIA

EXPERIMENT BRIEF DESCRIPTION

THIS EXPER IMENT Wity CONSIST OoF THREE PARTICLE
TELESCDOPES DESIGNED TD MEASURE THE ENTIRE ENERGY RANGE OF 0.1
TO ABOUTY 800 MEV FOR PROTONS AND HEAVIER PARTICLES (Z LESS
THAN 10) AND OF 0.05 TO S MEV FOR ELECTRONS. ENERGY SPECTRA,
AND CHEMICAL AND ISOTOPIC COMPOSITION OF GALACTIC AND SOLAR
COSMIC RAYS WILL BF STUDIED. ADDITIONALLYs AN X~RAY COUNTER
WwILL MONITOR THE SOLAR X~RAY EMISSION. THE THREE TELESCOPES
witL BE CONSTRUCTED FROM SOLID-STATE DETECTORS. THE TELESCOPES
AND THE X-RAY COUNTER WILL L0OK INYO THE ECLIPTIC PLANE,

SERXEBEEERR KBRS R ERER R KRS % HEL [OS~B S KX XEXXKE KRB ERRNAXRERSE
SPACECRAFT COMMON NAME- HEL 10S-B

ALTERNATE NAMES- HELIO-Bs PL-7S51A

NSSDC 10- HEL 10-B

LAST REPORTED STATE- AN APPROVED MISSION

LAUNCH DATE- JAN. 76 SPACECRAFY WEIGHT-

LAUNCH SITE- CAPE CANAVERAL- UNITED STATES
LAUNCH VEMICLE~ TITAN-CENT

210+ KG

SPONSORING COUNTRY/ZAGENCY
FED REP OF GERMANY
UNITED STATES

BMWF
NASA-0SS

PLANNED ORBIT PARAMETERS
ORBIT TYPE~ HEL I0CENTRIC
ORBIT PERIOD- 192. DAYS
PERIAPSIS~— 0.3 AU RAD

INCLINATION- 0. DEG
APOAPSI S~ AU RAD

SPACECRAFT PERSONNEL (PM=PROJECT MANAGER., PS=PROJECT SCIENTIST,
MG=PROGRAM MANAGER. SC=PROGRAM SCIENTIST)

PM ~  A. KUTZER o es2eGES FUR WELTRAUMFORSCH
BONN, FED REP OF GERMANY

PM = GeWe OUSLEY o e essNASA-GSFC
GREENBELT, MD

PS — He PORSCHE ses «ee<0ORG FOR SPACE RES
MUNICHs FED REP OF GERMANY

PS +~ JeHe TRAINOR s ee s eNASA=GSFC

. GREENBELT, MO

MG = FeDe KDCHENDORFER essceeesNASA HEADQUARTERS
WASHINGTON. DC

SC = AsGe OPP ceocacascssscscacs NASA HEADQUARTERS

WASHINGTON, DC

SPACECRAFT BRIEF DESCRIPTION . -

THE HELI0S-B SPACECRAFT IS DESIGNED AS A- SOLAR PROBE TO
CARRY SCIENTIFIC EXPERIMENYS ON AN INTERPLANETARY MISSION
APPROACHING TO ABDUT 0.3 AU OF THE SUN. THE EXPERIMENTS WwWILL
BE PROVIDED B8Y A GROUP OF GERMAN AND UsS. SCIENTISTS, WITH
NASA SUPPLYING THE TITAN CENTAUR LAUNCH VEHICLE AND THE
FEDERAL REPUBLIC OF GERMANY SUPPLYING THE SPACECRAFT,.

=~==——= HELIOS-B, FECHTLG ——
EXPERIMENT NAME- MICROMETEOROIO DETECTOR AND ANALYZER

NSSDC 1D- HELIO-B-12

LAST REPORTED STATE- APPROVED

0SS DIVISION=- PLANETARY PROGRAMS

DISCIPLINE(S)= INTERPLANETARY DUST

EXPERIMENT PERSONNEL (PI=PRINCIPAL INVESTIGATOR. TL=TEAM LEADER
O[=0THER INVESTIGATOR, TM=TEAM MEMBER)

PI - H. FECHTIG ecesssccacoes e MPI-NUCLEAR PHYS
HE IDELBERG, FED REP OF GERMANY
o1 = J. WEIHRAUCH ccoccceccacMPI

HEIDELBERG, FZD REP OF GERMANY
EXPERIMENT BRIEF DESCRIPTION -

THE AIM OF THE EXPERIMENY WILL BE TD INVESTIGATE SONE
THEORIES ABOUT  THE INTERPLANETARY DUST INCLUDING WHETHER -~
[88] THE NUMBER OF PARTICLES INCREASES TOWARD THE SUN. (2) THE
CUT-OFF FOR ' SMALL PARTICLES IS DEPENDENT ON THE DISTANCE FROM
THE SUN BECAUSE SOLAR PRESSURE INCREASES NEARER THE SUN,s AND
(3) THE NUMBER DENSITIES OF PARTICLES CHANGE NEAR THE ORB1TS
OF PLANETS. THE KINETIC ENERGY OF DUST PARTICLES HITTING A
TARGET WITH HIGH VELOCITY (SEVERAL KM/SEC) wILL CAUSE THE
MATERIAL TO VAPORIZE AND BECOME PARTIALLY 1ONIZED» THE
GENERATED PLASMA CLOUD CAN THEN BE SEPARATED BY APPROPRIATE
VOLTAGES INTD ITS NEGATIVE (ELECYRON) PART AND INTO POSITIVE
IONS. FRONM THE [MPULSE HEIGHTS, THE MASS AND THE ENERGY OF THE
DUST PARTICLES WwILL BSE DEYERMINED. A  TIME-DF-FL IGHT MASS
SPECTROMETER IN CONNECTION W®ITH THE TARGET WwILL ALLOW THE
SMALL I0ON CLDUD TO BE ANALYZED., IN THIS WAY THE INVESTIGATION
OF THE CHEMICAL COMPOSITION OF THE DUST PARTICLES wiIlLt BECOME
POSSIBLE. THE THRESHOLD FOR THE DETECTION OF A PARTICLE WwILL
BE AB0UT 10 TD THE MINUS 15 GM. MASS AND ENERGY DETERMINAT ION
wiLL BE POSSIBLE FOR PARTICLES LARGER THAN ABDUT 10 TO THE
MINUS 14 GMe. FOR PARTICLES LARGER THAN 10 TO THE MINUS 13 GM.
A MASS SPECTRUM MAY BE GATHERED.

—==-==- HELIDS=-8, GURNETT ——== -—

EXPERIMENT NAME— COARSE FREQUENCY, FINE TIME RESOLUTION
SPECTRUM ANALYSIS

NSSDC ID- HELIO-B-04

LASY REPORTED STATE- APPROVED

0SS DIVISION= PLANETARY PROGRAMS

ODISCIPLINE(S )~ IONDSPH. + RADIO PHYSIC PARTICLES AND FIELDS

EXPERIMENT PERSDONNEL (PI=PRINCIPAL INVESTIGATOR, TL=TEAM { EADER
OI=0THER INVESTIGATOR, Tu=TZAM MEMBER}

Pl - D.A. GURNETT . U OF I10wA
TOWA CITYs IA
Ol -~ PeSe KELLOGG o U OF MINNESOTA
MINNEAPOLIS, MN
OI - Sede BAUER .. +NASA-GSFC
GREENBELTs MD
01 = ReGe STONE . vseaceasNASA-GSFC

GREENBELT, MO

EXPERIMENT BRIEF DESCRIPTION

THIS EXPERIMENT wiLL BE TO OSBSERVE ELECTROSTATIC AND
ELECTROMAGNEYIC WAVE PHENOMENA OVER THE FREQUENCY RANGE FROM
10 HZ TO 2 MHZ IN INTERPLANETARY SPACE BETWEEN 1t AND 0.3 AU,
THE ANTENNA FOR THIS EXPERIMENT WItL CONSISY OF AN ELECTRIC
DIPOLE WITH A TIP=-TO-TIP LENGTH OF AT LEAST FIVE TIMES THE
SPACECRAFT DIAMETER. THREE SPECTRUM ANALYZERS wiLL BE USED
WHICH JOINTLY COVER THE FREQUENCY RANGE OF INTEREST
(HEL [0-B-04, HEL I3=B~05, AND  HELID-8-06}. THE ANALYZER iN
EXPERIMENT HELTIO-B-04 wILL BE A t16-CHANNEL SPECTRUM ANALYZER
FOR COARSE FREQUENCY RESOLUTION (30 PERCENT)} AND HIGH TIME
RESOLUTION (a1.T. 1 SECOND} OVER THE FREQUENCY RANGE FROM 10 KZ
TO 100 KHZ.

~—==——= HELIOS-Be+ GURNETT -

EXPERIMENT NAME-~ FINE FREQUENCY, COARSE TIME RESDLUTION
SPECTRUM ANALYSIS

NSSDC ID- HEL10-B-05

LAST REPORTED STATE- APPROVED

0SS DIVISION- PLANETARY PROGRAMS

ODISCIPLINE (S)=- IONOSPH. + RADIO PHYSIC PARTICLES AND FIELDS

EXPERIMENT PERSONNEL (PI=PRINCIPAL INVESTIGATDR. TL=TEAM LEADER
OI=0THER INVESTIGATOR, Tu=TEAM MEMBER)

Pl — DeAs GURNETT seccsevesecsessl OF T0OWA
IOWA CITY, 1A
Ol = PeS. KELLOGG « sresseseal DOF MINNESOTA

MINNEAPOLIS, MN
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O - SaeJde. BAVER eeccssee e NASA-GSFC
GREENBELT,

esesecscs s s NASA-GSFC
GREENBELT. MD

EXPERIMENT B8RIEF DESCRIPTION .

THIS EXPERIMENT wiLL BE TG OBSERVE ELECYROSTATIC AND
ELECTROMAGNETIC WAVE PHENODMENA OVER THE FREQUENCY RANGE FROM
10 HZ TO 2 MHZ IN INTERPLANETARY SPACE BETWEEN 1 AND 0.3 AU.
THE ANTENNA FOR THIS EXPERIMENT wILL CONSIST OF AN ELECTRIC
DIPOLE WITH A TIP-TO-TIP LENGYH OF AT LEAST FIVE TINES THE
SPACECRAFT DIAMETER. THREE SPECTRUM ANALYZERS WwiLlL BE USED
WHICH JOINTLY COVER THE FREQUENCY RANGE OF INTEREST
(HELI10-B8-04, HEL10-B-05, AND HELID-B~06). THE ANALYZER FOR
HEL10-8-05 WILL BE A NARROW-BAND SwEEP FREQUENCY SPECTRUM
ANALYZER FQR FINE FREQUENCY RESOLUTION (4 PERCENT) AND LOW
TINE RESOLUTION (ASOUT 1 MINUTE) OVER THE FREQUENCY RANGE FROM
10 HZ TO 100 KHZ.

MO

01 - R«Ges STONE o«

HELIDS-Bs GURNETT

EXPERIMENT NAME- SO0-KHZ TO 2-MHZ RADIO WAVE

NSSDC 1D- HELIO-B~06

LAST REPORTED STATE- APPROVED

0SS DIVISION-
DISCIPLINE(S)-

PLANETARY PROGRAMS

IONOSPH. + RADIO PHYSIC PARTICLES AND FIELDS
EXPERIMENT PERSONNEL (Pl1=PRINCIPAL INVESTIGATOR,
O1=0THER INVESTIGATOR,

TL=TEAM LEADER
TM=TEAM MEMBER)

Pl = Da.A, GURNETT csassecsel OF 10OWA
TO0WA CITY, 1A
0f - P.Se KELLDGG seU OF MINNESOTA
MINNEAPOLIS. MN
0l - SeJde BAUER aeececccas e+ s NASA=GSFC
GREENBELT, MD
O = ReGe STONE eeesccsceceasess NASA=GSFC
GREENBELT. MD

EXPERIMENT
THE

BRIEF DESCRIPTION
EXPERIMENT wILL CONSIST
RADIOMETER (S5 KHZ BANDWIDTH),
MHZ IN A VARIABLE NUMBER OF
COUPLED T3 A DIPOLE ANTENNA SHARED ®ITH TWD OTHER SPECTRUM
ANALYZERS WHICH WILL COVER THE 10-HZ .- TO 100-KHZ SPECTRAL
RANGE « THE PURPOSE OF THME EXPERIMENT WILL BE TO STUDY TYPE IIl
SOLAR RADIO BURSTS.

OF A DUAL STEP-FREQUENCY
OPERATING BETWEEN 50 KHZ AND 2
STEPS., THE RAOICMETER wWitL BE

HEL [0S=B,

KEPPLER
EXPERIMENT NAME- ENERGETIC ELECTRON DETECTOR
NSSDC < 10- HELIO-B-10

LAST REPORTED STATE- APPROVED

0SS DIVISION-
DISCIPLINE(S) -

PLANETARY PROGRAMS
PARTIQ.ES AND FIELDS

EXPERI[MENT PERSDNNEL (PI=PRINCIPAL INVESTIGATOR,
OI=0THER INVESTIGATOR,

TL=TEAM LEADER
TM=TEAM MEMBER)

PI - E. KEPPLER ssscoccnseeesMPI~AERONOMY

LINDAU. FED REP OF GERMANY
01 - B. WILKEN sccvoseavesees MPI=-AERONOMY

LINDAU, FED REP OF GERMANY
O = Dede WILLIAMS weqancesssssNOAA-ERL

BOULDER, CO

EXPERIMENT BRIEF DESCRIPTION

ELECTRONS WITH ENERGIES SBETWEEN 40 KEV AND 1 MEV wWiLlL BE
ENERGY SELECTED BY TwDo PERMANENT MAGNETS AND COUNTED 8Y
SEMICONDUCTOR DETECTORS, PROTONS WILL BE DEFLECTED AND COUNTED
SEPARATELY. THE POINTING DIRECTION WILL BE WITHIN THE ECLIPTIC
PLANE wITH AN APERTURE ANGLE OF ABQUT 20 DEG. THE TYIME
RESOLUTION wILL B8E ON THE ORDER OF MINUTES.

—=—e=--= HELI0S-B, KUNDT

EXPERIMENT NAME- CELESTIAL MECHANICS

NSSDC I1D- HELIU-B-14

LAST REPORTED STATE- APPROVED CONDITIONALLY

0SS DIVISION-
DESCIPLINE(S) -

PLANETARY PROGRAMS
ASTRONOMY CELESTIAL MECHANICS
EXPERIMENT PERSONNEL (PI=PRINCIPAL INVESTIGATOR,
O1=0THER INVESTIGATOR,

TL=TEAM LEADER
TM=TEAM MEMBER)

PI - W, KUNDT svceccacescessell DOF HAMBURG
HAMBURG, FED REP GER
O - v.Ge MELBOURNE eocessvesceNASA-UPL
PASADENA, CA

EXPER IMENT BRIEF DESCRIPTION

THIS EXPERIMENT wItlL USE THE TRACKING DATA TO OBTAIN A
DETAILED SPACECRAFT ORBIT AND IMPROVED KNOWLEDGE OF THE
ORBITAL ELEMENTS oF THE EAQTH-MOON SYSTEM AND GENERAL

RELATIVITY PARAMETERS.

==—==-== HELIOS-B. KUNOW

EXPERIMENT NAME- COSMIC-RAY PARTICLES
NSSDC 10— HELIO-B-07

LAST REPORTED STATE- APPROVED

0SS DIVISION-
DISCIPLINE(S )~

PLANETARY PROGRAMS
PARTICLES AND FIELOS

EXPERIMENT PERSONNEL (PI=PRINCIPAL INVESTIGATOR. TL=TEAM LEADER

OI=0THER INVESTIGATUR. TM=TEAM MEMBER)
Pl = He KUNOW ssseceesly OF KIEL
- K1EL., FED REP OF GERMANY
0l -~ Ge WIBBERENZ ececcccsve.U OF KIEL
KIEL, FED REP OF GERMANY
ol - G. GREEN sccvevcacransesy OF KIEL
KIEL, FED REP 0OF GERMANY
0L = M, MUELLER-MELLIN seeee.U OF KIEL
KIELs FED QEP OF GERMANY
oI - H. WITTE cescescsscanss U OF KIEL -
KIEL, FED REP OF GERMANY
Ol - He HEMPE cosceecscncesssl DF KIEL
KIEL, FED REP OF GERMANY
EXPERIMENT BRIEF DESCRIPTION
THIS EXPERIMENT IS DESIGNED TO MEASURE SOLAR AND
GALACTICs PROTON, ELECTRON. AND ALPHA-PARTICLE FLUXES,
SPECTRA, AND DIRECTIONAL CHARACTERISTICS AS FUNCTIONS OF
DISTANCE FRDM THE SUN, THE INSTRUMENTATION TO BE USED WILL
CONSIST OF FIVE SEMICONDUCTOR OETECTORS AND A SAPPHIRE
CERENKDOV OETECTOR ENCLOSED BY AN ANTICOINCIOENCE CYL INDER.
THE EXPERIMENT WwILL BE CAPABLE OF DETECTING PARTICLES FROM 1

TO 1000 MEV/NUCLEON. THE MEASUREMENTS WILL BE CORRELATED WITH
THOSE FROM AN [OENTICAL DETECTOR ON HELIQOS-A, WITH THOSE FROM
OTHER HELIDS-B8 EXPERIMENTS, AND WITH ODATA FROM SATELLITES IN
EARTH DRBIT,

HELI0S-8, LEINERY

EXPERIMENT NAME-~ ZODIACAL L IGHT pPHOTOMETER

NSSDC ID- HELIO-B-11

LAST REPORTED STATE- APPROVED

0SS DIVISION-
DISCIPLINE(S)~

PLANETARY PROGRAMS
ZOOTACAL LIGHT INTERPLANETARY PHYSICS
EXPERIMENT PERSONNEL (PI=PRINCIPAL TNVESTIGATOR. TL=TEAM LEADER
OI=QTHER INVESTIGATOR. TM=TEAM MEM3ER)

ssesecsencses L AND 0BS
HEIDELBERG.

PITZ sesesevsessescessLAND 0BS

. HEIDELBERG,

Pl - Ce LEINERT
FED REP OF GERMANY
ol - E.
FED REP QF GERMANY
EXPERIMENTY BRIEF DESCRIPTION

THIS EXPERIMENT WILL CONSIST OF THREE PHOTOMETERS
LOOKING AT 1S DEGs 3C DEGs AND 90 DEG FROM THE ECLIPTIC. THESE
PHOTOMETERS WILL OBSERVE THE INTENSITY AND POLARIZATION OF THE
ZOOIACAL LIGHT IN WHITE LIGHT AND IN UV, BLUE. AND VISUAL
BANDSa THE PURPOSE OF THIS EXPERIMENT WILL BE TO OBTAIN
INFORMATION ABOUT THE SPATIAL DISTRIBUTION,. SIZE. AND NATURE
OF INTERPLANETARY DUST PARTICLES.

HELTIDS-Be NESS

EXPERIMENT NAME- FLUXGATE MAGNETOMETER FOR AVERAGE FIELDS

NSSOC 10- HELIO-B-02

LAST REPORTED STATE- APPROVED

0SS OIVISION- PLANETARY PROGRAMS
DISCIPLINE(S)- PARTICLES AND FIELDS

EXPERIMENT PERSONNEL (PI=PRINCIPAL INVESTIGATOR, TL=TEAM LEADER

OIl=0THER INVESTIGATOR, TM=TEAM MEMBER)
PI = NefFe NESS ececcesssccesesaNASA-GSFC
GREENBELT, MD
Ol -~ Fe MARTANI cseeesresssesl OF AQUILA
AQUILA, ITALY
01 = LeFe. BURLAGA .. +NASA-GSFC
GREENBEL T, MD
O - S.Co CANTARANO eessvrescell OF ROME
ROME, ITALY
EXPERIMENT BRIEF DESCRIPTION
A TRIAX[AL FLUXGATE MAGNETOMETER witL MEASURE
INTERPLANETARY MAGNETIC FIELD DIRECTIONS, AND MAGNITUDES IN
THE FOLLOWING THREE RANGES (AND ACCURACIES) ~= 25 GAMMAS (0.t
GAMMA) » 75 GAMMAS (0.3 GAMMA), 225 GAMMAS (0.9 GAMMA). AT LOW
TELEMETRY BIT RATES, AVERAGES AND VARIANCES WiLL BE COMPUTED

ONBOARD FOR TRANSMISSION TO EARTH,

NEUBAUER

HEL10S-B,

EXPERIMENT NAME-~ FLUXGATE MAGNETOMETER FOR F1ELD
FLUCTUAT IONS

NSSDC ID- HELIO-B-01



LAST REPORTED SYATE- APPROVED
0SS DIVISION- PLANETARY PROGRAMS
D1SCIPLINE(S)~- PARTIQES AND FIELDS

EXPERIMENT PERSONNEL (PI=PRINCIPAL INVESTIGATOR, TL=TEAM LEADER
OI=0OTHER INVESTIGATOR, TM=TEAM MEMBER}

Pl - FoeMe NEUBAUER caocevcsnceses BRAUNSCHWELIG TECH U
BRAUNSCHVEIGs FED REP OF GERMANY
01 = A, MAIER cecevssssncsses BRAUNSCHWEIG TECH U

BRAUNSCHYEIG., FED REP OF GERMANY
EXPERIMENT BRIEF DESCRIPTION
. A TRIAXIAL FLUXGATE MAGNETOMETER WILL MEASURE VECTOR
COMPONENTS OF THE MAGNETIC FIELD WITH MAGNITUDE UP TO 102.4
GAMMAS (RESOLUTION 0.4 GAMMA] AND WITH MAGNITUDES UP TQ 409.6
GAMMAS (RESOLUTION 1.2 GAMMA)}. ONE VECTOR MEASUREMENT PER 2
SEC WwILL BE OBTAINED IN THE NORMAL MODE. EIGHT MEASUREMENTS
PER SEC WILL 8E OBTAINED [N THE SHOCK MODE TO BE USED FOR
INTERVALS OF ABOUT 3 MIN. THUSs THE QUASI-STATIC COMPONENT AND
FLUCTUATING COMPONENTS OF THE INTERPLANETARY MAGNETIC FIELD
wiLL BE STUDIED, .

—=——w=-=- HELI10S-B, NEUBAUER

EXPERIMENT NAME- SEARCH COIL MAGNETOMETER
NSSDC [D- HELIQ-B-03

LASTY REPORTED STATE- APPROVED

0SS DIVISION- RLANETARY PROGRAMS
ODISCIPLINE{S)— PARTIQLES AND FIELDS

EXPERIMENT PERSONNEL (PI=PRINCIPAL INVESTIGATOR, TL=TEAM LEADER
OI=DTHER INVESTIGATORs TM=TEAM MEMBER}
Pl = FaMe NEUBAUER ¢qeee eeesBRAUNSCHWE IG TECH U
BRAUNSCHWEIGs FED REP OF GERMANY
o1 - G. DEMMEL ¢ csocccesass BRAUNSCHWNEIG TECH U
BRAUNSCHWEIGs FED REP OF GERMANY

EXPERIMENT BRIEF DESCRIPTION

MAGNETIC FLUCTUATIONS [N THE FREQUENCY RANGE 5 HZ TO 3
KHZ oILL BE MEASURED B8Y A TRIAXIAL SEARCH-COIL MAGNETOMETER.
FOR THE AXIS PARALLEL TO THE SPACECRAFT SPIN AX1Ss. SPECTRAL
RESOLUTION wILL BE OBTAINED. BECAUSE OF THE LOW DATA RAYE
AVAILABLE, SHORT-TERM HIGH-RESOLUTION DATA ON EVENTS (SHOCKS)
WILL BE OBTAINEQ USING ONBOARD OATA STORAGE.

======= HEL10S~8, ROSENBAUER

EXPERIMENT NAME. pg ASMA DETECTORS
NSSDC 1ID- HELIQ-p-09

LAST REPORTED STATE~- APPROVED

0SS DIVISION= PLANETARY PROGRAMS
DISCIPLINE(S)- PARTIQ.ES AND FIELDS

EXPERIMENT PERSONNEL (PI=PRINCIPAL INVESTIGATOR. TL=TEAM LEADER
OI=OTHER INVESTIGATOR, TM=TEAM MEMBER)
PI - HeRe ROSENBAUER .. s 0esMPI-EXTRATERR PHYS
GARCHING. FED REP OF GERMANY
PELLKOFER seccccseseaMPl
. GARCHING, FED REP OF GERMANY
O = JeHe WOLFE eccececsssceessNASA—ARC
MOFFETT FIELDs CA

Ol - H.

EXPERIMENT BRIEF DESCRIPTION

THESE THREE DETECTORS #ILL 6SE USED TO SVTUDY THE
DIRECT IONAL INTENSITY OF THE PROTONS, ALPHA PARTICLES. AND
ELECTRONS IN THE SOLAR WINDs A QUADRISPHERICAL ANALYZER WITH
AN ENERGY PER CHARGE RANGE OF 231 ¥V TO 16 KVs AN ANGULAR
RESOLUTION OF 5 pDEG IN AZIMUTH AND S DEG IN ELEVATION., AND A
TIME RESOLUTION OFf 30 SEC WILL BE USED TO OBSERVE PROTONS ANO
ALPHA PARTICLES, A HEMISPHERICAL ANALYZER WILL ALSO S8E USED TO
DETECT PROTONS AND ALPHA PARTICLES, ANOTHER HEMISPHERICAL
ANALYZER WITH 10 ENERGY/ CHARGE STEPS BETWEEN 16 V AND 1 KV,
wiLL BE USED TO OBSERVE ELECTRONS. MEASUREMENTS WILL BE MADE
IN EIGHT EQUAL AZMUTHAL SECTORS (A4S DEG). THE INTEGRATION
ANGLE IN ELEVAYTION wILL BE ABOUT 100 DEG.

—————— RELI0S~8, TRAINOR

EXPERIMENT NAME-~ GALACTIC AND SOLAR COSMIC RAYS
NSSDC ID- HELIQO-B-08

LAST REPDRT‘EO STATE- APPROVED

0SS DIVISION= PLANETARY PROGRAMS
OISCIPLINE(S)~ PARTIOES AND FIELDS

EXPERIMENT PERSONNEL (PI=PRINCIPAL INVESTIGATOR, TL=TEAM LEADER

OI=0THER INVESTIGATOR. TM=TEAM MEMBER)

P - JeHe TRAINOR sccee seeeeNASA-GSFC

GREENBELT, MD
O ~ EeCes ROELOF ceecaceserccscAPPLIED PHYSICS LAB

SILVER SPRINGs. MO
0f = BaJde TEEGARDEN ecccscccesceceaNASA-GSFC

GREENBELT. MD
08 — FaBe MCDONALD o eecscoeaesesNASA—GSFC

GREENBELY, MD

3a

0Ol = KeGe MCCRACKEN sssescccseslU DF ADELAIDE
ADELAIDE, AUSTRALIA
EXPERIMENT BRIEF DESCRIPTION .

THIS EXPERIMENT wiLL CONSIST OF THREE PARTICLE
TELESCOPES DESIGNED » TD MEASURE THE ENTIRE ENZRGY RANGE OF 0.1
YO ABOUT 800 MEV FOR PROTONS AND HEAVIER PARTICLES (Z LESS
THAN 10) AND OF 0.05 TO S MEV FOR ELECTRONS. ENERGY SPECTRA,
AND CHEMICAL AND ISOTOPIC COMPOSITION OF GALACTIC AND SOLAR
COSMIC RAYS .wILL BE STUOIEO. ADDITIONALLY. AN X-RAY COUNTER
WILL MONITOR THE SOLAR X-RAY EMISSION. THE THREE TELESCOPES
wiLL BE CONSTRUCTED FROM SOLID-STATE DEVECTORS. THE TELESCOPES
AND THE X-RAY COUNTER WILL LOOK INTO THE ECLIPTIC PLANE.

SEXEERREENEE EARASKEESRRERIAE [MP-H SRS ES SRR XS XS EXERIRES S &5 %

SPACECRAFT COMMON NAME= [MP-H

ALTERNATE NAMES— PL=-713A, EXPLORER 47
IMP 7, 06197

NSSDC ID- 72-073A

LAST REPORTED STATE- LAUNCHED AND OPERATING NORMALLY .
AT THE STANDARDO DATA ACQUISITION RATE SINCE 09/23/72.

LAUNCH OATE- 09/23/72 SPACECRAFT WEIGHT- 390. KG
LAUNCH SITE- CAPE CANAVERAL.: UNITED STATES
LAUNCH VEHICLE-~ DELTA

SPONSORING COUNTRY/ AGENCY
UNITED STATES NASA-0SS
INITIAL ORBIY PARAMETERS
ORBIY TYPE- GEOCENTRIC
ORBIT PERIOD- 17365. MIN
PERIAPSIS~- 201599, KM ALT

EPOCH DATE- 09/25/72
INCLINATIDN= 28.6 DEG
APOAPSIS~- 235639. KM ALT

RECENT ORBIT PARAMETERS
ORBIT TYPE- GEDCENTRIC
ORBIT PERIOD~ 17482. MIN
PERIAPSIS~ 198878+ KM ALT

EPOCH DATE- 07/13/7a
INCL INAT ION- 9.215 DEG
APOAPSIS— 243626, KM ALT

SPACECRAFT PERSONNEL (PM=PROJECT MANAGER, PS=PRIJECT SCIENTIST.
MG

OGRAM MANAGER, SC=PROGRAM SCIENTIST)
es e NASA=-GSFC

GREENBELT. MD
PS = JeHe KING aercsevcnscoasssNASA-GSFC

GREENBELT., MD

MG ~  JeRe HOLTZ sesvecasvccccseesNASA HEADQUARTERS

WASHINGTON,. DC
esaNASA HEADQUARTERS

WASHINGTON, DC

PM - P BUTLER eee

SC = Ee«Ra SCHMERLING soscee

SPACECRAFT BRIEF OESCRIPTION

IMP-H CONTINUED THE STUDY BEGUN BY EARLIER ([mMpP
SPACECRAFT OF THE INTERPLANETARY AND MAGNETOTAIL REGIONS FROM
A NEARLY CIRCULAR ORBIT, NEAR 37 EARTH RAOIT. THIS 16-SIDED
DRUM-SHAPED SPACECRAFT WAS 157 CM HIGH AND 135 CM IN DIAM. IT
WAS OESIGNED TO WEASURE ENERGETIC PARTICLESs PLASMA, AND
ELECTRIC AND NAGNETIC FIELDS. THE SPIN AXIS WAS NORMAL TO THE
ECLIPTIC PLANE. AND THE SPIN PERIOD WAS 1.3 SEC. THE
SPACECRAFT WAS POWERED BY SOLAR CELLS AND A CHEMICAL BATTERY,
SCIENTIFIC ODOATA WERE TELEMETERED TO EARTYH AT 1600 BPS (WITH A
SECONDARY 400-BPS RATE AVAILABLE).

——=-ece [NP-Hs BAME -
EXPERIMENT NAME- MEASUREMENT OF SOLAR PLASMA
NSSDC ID- 72-~073A-10

LAST REPORTED STATE- LAUNCHED AND OPERATING NORMALLY
AT THE STANDARD DATA ACQUISITION RATE SINCE 09/23/72.

0SS DIVISION- PHYSICS AND ASTRONOMY PROGRAMS
DISCIPL INE(S)- PARTICLES AND FIELDS

EXPERIMENT PERSONNEL (PI=PRINCIRPAL INVESTIGATOR, TL=TEAM LEADER
o1 THER INVESTIGATOR, TM=TZAM MEMBER)
ALAMOS SCI LAR
ALAMOSs NM
o1 - JeRe ASBRIDGE sessesseeseslDS ALAMOS SCI LASB
LOS ALAMOS, NM

Pl - Sede BAME ecossse

EXPERIMENT BRIEF DESCRIPTION

A  HEMISPHERICAL ELECTROSTATIC ANALYZER WAS USED YO STUDY
THE OIRECTIONAL INTENSITY OF POSITIVE I0ONS AND ELECTRONS IN
THE SOLAR WIND, MAGNETOSHEATH. AND MAGNETOTAIL. {ONS AS HEAVY
AS OXYGEN WERE <XIESOLVED WHEN THE SOLAR WIND TEMPERATURE WwWAS
LOVW. ENERGY ANALYSIS WAS ACCOMPLISHED BY CHARGING THE PLATES
TO KNOWN VOLYAGE LEVELS AND ALLOWING THEM TD DISCHARGE WITH
KNOWN RC TIME CONSTANTS. IN THE SOLAR WIND. PDSITIVE IONS FROM
200 EV TO S KEV (15 PERIENT SPACING. 3 PERCENT RESOLUTION) AND
ELECTRONS FROM 5 EV TO t KEV (30 PERCENT SPACING. 1S5 PERCENT
RESOLUTION) WERE STUDIED. IN THE MAGNETOSHEATH, POSITIVE IONS
FROM 200 EV TO S KEV {15 PERCENT SPACING. 3 PERCENT
RESOLUTION) AND FROM 200 EV TO 2 KEvV (30 PERCENT SPACING, 1S
PERCENT RESOLUTION) AND ELECTRONS FAROM S5 EV TO 1 KEV (30
PERCENT SPACING. 15 PERCENT RESOLUTION) WERE STUDIED. IN THE
MAGNETOTAIL, POSITIVE IONS FROM 200 EV TO 20 KEV (30 PERCENT
SPACING., 15 PERCENY RESOLUTION) AND ELECTRONS FROM S €V TO 1
KEV (30 PERCENT SPACING. 1S5 PERCENT RESOLUTION} AND FROM 100
EV TO 20 KEV {15 PERCENT RESOLUTION) WERE STUDIED.




IMP-H, BPIDGE —-=-= -——

EXPERIMENT NAME- MEASUREMENT OF SOLAR PLASMA
NSSDC [D- 72-073A-02

LAST REPORTED STAYE-
AT THE STANDARD

LAUNCHED AND DPERATING PARTIALLY
DATA ACQUISITION RATE SINCE t2/11/73.

0S5 DIVISION= PHYSICS AND ASTRONOMY PROGRANS

DISCIPLINE(S)- PARTIQLES AND FIELDS

EXPERIMENT PERSONNEL {(PI=PRINCIPAL INVESTIGATOR, TL=TEAM LEADER
OI=OTHER INVESTIGATOR, TM=TEAM MEMBER)

Pl = H.Sa BRIDGE esscsccsseeseaMASS INST OF TECH
CAMBRIDGE.:s MA
0L = AeJde LAZARUS ceeseerscesecMASS INSF OF TECH
CAMBRIDGE., MA
QI - JeHe BINSACK eveescessseceeMASS INST OF TECH
CAMBRIDGE . MA
OI - E.F. LYON L ecvecensscssaeaMASS INST OF TECH
CAMBRIDGE s MA
EXPERIMENT BPIEF DESCRIPTION
A MODULATED SPLIT-COLLECTOR FARADAY CUP WHICH WAS

PERPENDICULAR TO
THE DIRECTIONAL
THE SCL AR WIND,
WERE STUDIED N
BEVTWEEN 17 EV

CHANNELS BETYWEEN

THE SPACECRAFT SPIN AXIS WAS USED TD STUDY
INTENSITY OF POSITIVE IONS AND ELECTRONS IN
TRANSITION REGION. AND MAGNETOTAILe ELECTRONS
E1GHT LOGARITHMICALLY EQUISPACED CHANNELS
AND 7 KEV. POSITIVE IONS WERE STUDIED IN EIGHT

50 EV AND 7 KEVe A SPECTRUM WAS OBTAINED
EVERY ELGHT SPACECRAFT REVOLUTIONS. ANGULAR INFORMATION wAS
OBTAINED IN EITHFR 1S5 EQUALLY SPACED INTERVALS OURING A
360-0EG REVOLUTION OF THE SATELLITE OR IN 15 ANGULAR SEGMENTS
CENTERED MURE CLOSELY ABOUT THE SPACECRAFT SUN LINE.

IMP=H,

CLINE -

EXPERIMENT NAME- STUDY OF COSMIC-RAY, SOLAR,

MAGNETOSPHERIC ELECTRONS

AND

NSSDC [D- 72-073A-13

LAST REPQORTED STATE- L AUNCHED AND OPERATING NORMALLY
AT THE STANDARD DATA ACOQUISITION RATE SINCE 1C/13/72.

0SS DIVISION-
DISCIPL INE(S) -

PHYSICS AND ASTRONOMY PROGRAMS
MAGNETOSPHERIC PHYSICS COSMIC RAYS

EXPERIMENT PERSONNEL (PI=PRINCIPAL INVESTIGATOR. TL=TEAM LEADER
DI=0THER INVESTIGATOR, TM=TEAM MEMAER)

es s cen »eesNASA-GSFC

GREENBELT,

Pl - TeLs CLINE

MD
EXPERIMENT BRIEF DESCRIPTION

THIS EXPERIMENT STUDIED GALACTIC AND SOLAR ELECTRONS AND
POSITRONS IN THE KINETIC ENERGY RANGE S0 KEV TO 2 MEV.
INFORMATION ON PROTONS BETWEEN D+5 AND 4.0 MEV WAS ALSO
OBTAINED. A  COLLIMATED STILBENE CRYSTAL SCINTILLATOR LOOKING
PERPENDICULAR TO THE SPACECRAFT SPIN AXIS SERVED AS THE
PRINCIPAL DETYECTOR. A SIMILAR, FULLY SHIELDED CRYSTAL SERVED
TO OEVERMINE THE CONTRIBUTION TO THE PRINCIPAL DETECTOR COUNT
RATE OF ELECTRONS AND PROTONS GENERATED WITHIN THE PRINCIPAL
DETECTOR BY GAMMA RAYS AND NREUTRONS, RESPECTIVELYe. A FULLY
SHIE_.DED <CSI CRYSTA_ SERVED AS A GAMMA-RAY SPECYROMETER AND
WAS USED IN COINCIDENCE WITH THE PRINCIPAL DETECYOR TO
OISTINGUTISH ELECTRONS FROM. POSITRONS. COUNT RATES FROM EACH
OETECTOR OBTAINED IN EIGHT ANGULAR SECTORS PER REVOLUTION WERE
TELEMETEPED « IN ADDIT ION. THE AMPLITUDE AND SHAPE OF THE PULSE
GENERATED IN THE PRINCIPAL DETECTOR BY THE FIRST STOPPING
PARTICLE IN EACH APPROPRIATE TELEMETRY FRAME WwiLL BE STUDIED.
PULSE AMPLITUCE AND SHAPE WERE TO YIELD ENERGY (10 PERCENT
RESOLUTION) AND PARTICLE SPECIES INFORMATION.

TMP=H,

FRANK -

EXPERIMENT NAME- MEASUREMENT OF LOW-ENERGY PROTONS AND

FLECTRONS
NSSDC 1D=- 72-073A-04a

LASY REPORTED STATE- LAUNCHED AND OPEPATING NORMALLY
AT THE STANDARD DATA ACQUISITION RATE SINCE 09/23/72.

0SS DIVISION-
DISCIPLINE(S)~

PHYSICS AND ASTRONOMY PROGRAMS
PARTIQ ES AND F1lELDS
EXPERIMENT PERSONNEL (PI=PRINCIPAL INVESTIGATOR, TL=TEAM LEADER
OI=OTHER] [INVESTIGATOR, TM=TEAM MEMBER}

Pl = LA, FRANK ,.cecevevseseralU OF I0WA
10wA CITYs 1A
EXPERIMENT BRIEF DESCRIPTION
THIS EXPER IMENT MEASURED THE ENERGY SPECTRA OF

LOW-ENERGY ELECTRONS AND PROTONS IN THE GEOCENTRIC RANGE 30 TO
40 R(E) TO FURTHER UNDERSTAND GEOMAGNETIC STORMSs AURORA, TAfL
AND HNEUTRAL SHEFT, AND OTHER MAGNETOSPHERIC PHENOMENA, THE
DEFECTOR WAS A DUAL-CHANNEL CURVED PLATE ELECTROSTATIC
ANALYZER (LEPEDEA - LOwW-ENERGY PROTON AND ELECTRON
DIFFERENTI AL ANALYZER) wiTH 16 ENERGY INTERVALS BETWEEN 5 EV
AND 50 KEVe IT HAD AN ANGULAR FIELD OF VIEW OF 9 DEG X 25 DEG
IN FOUR DIRECTIONS PERPENDICULAR TO THE SPACECRAFT SPIN AXIS.
THE DETECTOR WwAS OPERATED IN ONE OF TwWO MODES (1) ONE
PROVIDING GOOD ANGULARP RESOLUTION (16 DIRECTIONS FOR E£ACH
PARTICLE ENERGY BAND) ONCE EACH 272 SEC. AND (2} ONE PROVIDING
GOOD TEMPORAL RESOLUTION IN WwHICH THE ENTIRE ENERGY RANGE IN
FOUR DIRECTIONS wAS MEASURED EVERY 68 SEC.

3s

IMP-H, GLOECKLER -

EXPERIMENT NAME- IONS AND ELECTRONS IN THE ENERGY RANGE
Q0.1 ¥O 2 MEV
NSSDC ID- 72-073A-03
LAST REPORTED STATE~- LAUNCHED AND OPERATING PARTIALLY
AT THE STANDARD DAYA ACQUISITION RATE SINCE 11/25/72.

0SS DIVISION-
DISCIPLINE(S)-

PHYSICS AND ASTRONOMY PROGRAMS
PARTICLES AND FIELOS

EXPERIMENT PERSONNEL (PI=PRINCIPAL INVESTIGATOR, TL=TEAM LEADER
OI=0OTHER INVESTIGATOR, TM=TEAM MEMBER)
eessU OF MARYLAND
COLLEGE PARK,
eseoslU OF ARIZONA
TUCSON, AZ
seecsssccaaMP]

GARCHING.,

Pl - G. GLOECKLER

ev e

. MDD
O0 - CeYs FAN o

eses

0I - D.K. HOVESTADT
FED REP OF GERMANY
EXPERIMENT BRIEF DESCRIPTION

THIS EXPERIMENT WAS DESIGNED TO DETERMINE THE
COMPOSITION AND ENERGY SPECTRA OF LOW-ENERGY PARTICLES
ASSOCIATED WITH SOLAR ACTIVITY, THE DETECTORS USED WERE (1) AN
ELECTROSTATIC ANALYZER (7O SELECY PARTICLES OF THE DESIGNATED
ENERGY PER CMARGE) COMBINED WITH AN ARRAY OF WINDOWLESS
SOLID-STAVE DETECTORS {TO MEASURE THE ENERGY (0SS) AND
SURROUNDED By AN ANTICOINCIDENIE SHIELOING AND (2) A PARTICLE
TELESCOPE CONSISTING OF A SILICON SURFACE BARRIER DETECTOR AND
A FLAT TUp-CHAMBER PROPORTIONAL COUNTER ENCLOSED IN AN
ANTICOINCIDENCE SCINTILLATOR CuP. THE EXPERIMENT ME ASURED
PARTICLE ENERGIES FROM 0.1 TO 2 MEV PER CHARGE IN 12 BANDS AND
UNIQUELY IDENTIFIED POSITRONS AND ELECTRONS AS WELL AS NUCLEI
WITH CHARGES OF Z FROM 1 TO 8 tNO CHARGE RESOLUTIDN FOR 2
GREATER THAN 8)a TWO 1000~-CHANNEL PULSE HEIGHT ANALYZERS. ONE
FOR EACH ELEMENY OF THE TELESCOPE, WERE INCLUDED [N THE
EXPERIMENT PAYLOAD. THE TELESCOPE FAILED ON NOVEMBER 25, 1972
WHEN THE WINDOW ON THE PROPORTIONAL COUNTER WEAKENED AND BURSY
OUE TO EXPOSURE TO UV RADIATION.

IMP-H, KRIMIGIS

EXPERIMENT NAME- CHARGED PARTICLE MEASUREMENTS .EXPERIMENT
NSSDC [D~- 72-073A-08

LAST REPORTED STATE-
AT THE STANDARD

LAUNCHED AND OPERATING PARTIALLY
DATA ACQUISITION RATE SINCE 12/11/73.

0SS DIVISTION-
DISCIPLINE(S)~

PHYSICS AND ASTRONOMY PROGRAMS
PARTICLES AND FIELDS

EXPERIMENT PERSONNEL (PI=PRINCIPAL INVESTIGATOR,
Ol=0THER INVESTIGATOR,

TL=TEAM LEADER
TM=TEAM ‘MEMBER)

Pl - SeMe KRIMIGIS ceeessecsessAPPLIED PHYSICS LAB
SILVER SPRING, MD
O - TeP. ARMSTRONG secvesseceel DF KANSAS
. LAWRENCE s+ KS
OF - JeAe VAN ALLEN ceeecccsesel OF 10WA
IOWA CITY. 1A

EXPERIMENT 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 MEV, ALPHA PARTICLES BETWEEN
2.0 AND 200 MEV, HEAVY PARTICLES WITH ATOMIC NUMBERS RANGING
FROM 2 TO S WITH ENERGIES GREATER THAN B MEV. HEAVY PARTICLES
WITH Z VALUES RANGING BETWEEN 6 AND 8 WITH ENERGIES GREATER
THAN 32 MEV, AND [NTEGRAL PROTONS AND ALPHAS OF ENERGIES
GREATER THAN S0 MEV/NUCLEON. ALL WITH DYNAMIC RANGES OF t TO
ONE  MILLION (PER SQUARE CM-SEC-STER). FIVE THIN WINDOW
GEIGER-MUELLER YUBES OBSERVED ELECTRONS OF ENERGY GREATER THAN
15 KEV, PROTONS OF 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 SOUARE CM-SEC-STER). PARTICLES AND X

RAYS PRIMARILY OF SOLAR ORIGIN WERE STUDIED, BUT THE DYNAMIC
RANGE AND RESOLUTION OF THE INSTRUMENT PERMITTED COSMIC RAYS
AND MAGNETOTAIL PARTICLES TO B8E OBSERVED.

IMP-MHs MCDONALD

EXPERIMENT NAME- SOLAR AND COSMIC~-RAY PARTICLES
NSSDC 1D~ 72-073A-09

LASY REPORTED STATE- LAUNCHED AND OPERATING NDRNALLV
AT THE STANDARD OATA ACQUISITION RATE SINCE 09/26/72a

05S DIVISION~ PHYSICS AND ASTRONOMY PROGRAMS
DISCIPLINE(S)~ PARTICLES AND FIELDS

EXPERTMENT PERSONNEL (PI=PRINCIPAL INVESTIGATOR, TL=TEAM LEADER
Ol=0THER INVESTIGATOR, TM=TEAM MEMBER)

PI - FeBe MCDONALD . .. ee s NASA=GSFC
GREENBELTY, MD
Of -~ DeEs HAGGE « e« NASA-JSC
HOUSTON, TX
0l = B.Je TEEGARDEN cces «sNASA-GSFC
GREENBELY. MD
EXPERIMENT BRIEF DESCRIPTION :

THE GSFC COSMIC-RAY EXPERIMENT MEASURED ENERGY SPECTRA.
COMPDSETIONs AND ANGULAR DISTRIBUTION OF SOLAR AND GALACTIC
ELECTRONS PROTONS » AND HEAVIER NUCLEL uP TO Z = 30. THREE
DISTINCT DETECTOR SYSTEMS WERE USED. THE FIRST SYSTEM



CONSISTED OF A PAIR OF SOLID-STATE VELESCOPES WHICH MEASURED

- INTEGRAL FLUXES ABOVE 150, 350+ AND 700 KEV AND OF PROTVONS
ABOVE 0,05, 0.15, 0.70, 1e0¢ 122e¢ 2.04 2.5s S.0. 15 AND 25
MEVe. EXCEPT FOR THE .05 MEV PROTON MODE. ALL COUNTING MODES

HAD UNIJQUE SPECIES IDENTIFICATION. THE SECOND DETECTOR SYSTEM
wAS A SOLID-STATE DE/DX vs € TELESCOPE THAT LOOKED
PERPENDICULAR YO THE SPIN AXIS. THIS TELESCOPE MEASURED NUCLEI
FROM 1 T0 16 AMU wiITH ENERGIES BETWEEN 4 AND 20 MEV/NUCLEON.
COUNTS OF PARTICLES IN THE 0.5 TO 4 MEV/NUCLEON RANGE. WITH NO
CHARGE RESOLUTION, WwERE OBTAINED AS COUNTS IN THE DE/DX., BUY
NOT IN THE E, SENSOR. THE THIRD DETECTOR SYSTEM WAS A
THREE-ELEMENT (CS1 SCINTILLATOR TELESCOPE WwWHOSE AXIS MADE AN
ANGLE OF 39 DEG wITH RESPECT TO THE SPIN AXIS. THE INSTRUMENT
RESPONDED -TO ELECTRONS BETWEEN 2 AND 12 MEV AND NUCLEI FROM 1

TO 30 AMU IN THE ENERGY RANGE 20 TO S00 MEV/NUCLEON. FOR
PARTICLES BELOW 80 MEV, THIS INSTRUMENT ACTED AS A DE/DX
DETECTOR. ABOVE 80 MEV, IT ACTED AS A SIDIRECTIONAL TRIPLE
DE/OX DETECTOR. FLUX DIRECTIONALITY INFORMATION wAS OBTAINED

8Y DIVIDING CERTAIN PORTIONS OF THE DATA FROM EACH DETECTOR
SYSTEM INTO EIGHT ANGULAR SECTORS.

——————— IMP=H, DOGILVIE
EXPERIMENT NAME- SOLAR WIND ION COMPOSITION

NSSDC ID- 72-073A-12
LASY REPORTED STATE- LAUNCHED AND OPERATING NORMALLY
AT THE STANDARD DATA ACQUISITION RATE SINCE 09/24/72,

0SS DIVISION- PHYSICS AND ASTRONOMY PROGRAMS
DISCIPLINE(S)~ MAGNEYOSPHERIC PHYSICS PARYTICLES AND FIELDS

EXPERIMENT PERSONNEL (PI=PRINCIPAL INVESTIGATOR, TL=TEAM LEADER
DI=0THER INVESTIGATOR, TM=TEAM MEMBER)
OGILVIE seecesaaseseeNASA-GSFC
: GREENBELT, MD

PI - Ke¥We
EXPER IMENT BRIEF DESCRIPTION

AN ELECTROSTATIC ANALYZER  AND WEIN-TYPE VELOCITY
SELECTOR WERE USED 7O GAIN EXPLORATORY DATA ON HEAVY ION
COMPOSITION IN THE SOLAR WIND. THE BULK VELOCITIES OF 4HE++,

4AHE+, 3HE#+, AND 0 (ISOTOPES 'INDISTINGUISHABLE) IONS IN ALL
IONIZATION STATES WERE SEPARATELY SYUDIED. DURING 30
SUCCESSIVE SPACECRAFT SPIN PERIODS, IONS OF A GIVEN SPECIES

WERE STUDIED iN 30 LOGARITHMICALLY EQUISPACED BULK VELOCITY
CHANNELS FROWM 200 TO 600 KM/SEC. A  COMPLETE SET OF
MEASUREMENTS REQUIRED ABOUT 10 MIN AND CONSISTED OF THIRTY
1-STEP SEQUENCES FOR 4 HE++ [ONS AND FIVE 30~STEP SEQUENCES

FOR EACH OF THE OTHER THREE SPECIES.

—m—===s= [MP-H, SCARF =

EXPERIMENT NAME~ PLASMA WAVE EXPERIMENT
NSSDC 1D~ 72-073A-11

LAST REPORTED STATE-.LAUNCHED AND OPERATING NORMALLY
AT A SUBSTANDARD DATA ACQUISITION RATE SINCE 09/24/72.

0SS DIVISION- PHYSICS AND ASTRONOMY PROGRAMS
DISCIPLINE(S)~ MAGNETDSPHERIC PHYSICS

EXPERIMENT PERSONNEL (P]=PRINCIPAL INVESTIGATOR: TL=TEAM LEADER
DI=0OTHER INVESTIGATOR, TM=TEAM MEMBER)

P = FelLo SCARF . +TRW SYSTEMS GROUP
REDONDDO BEACH, CA
Ol — GeM. CROOK esvee ««TRY SYSTYEMS GROUP
REDONDO BEACH, CA
O1 — 1.M. GREEN . «TRW SYSTEMS GROUP
REDONDC BEACH, CA
OI = Re¥W, FREDER ICKS ase ++ TR SYSTEMS GROUP

REDONDD BEACH, CA
EXPERIMENT BRIEF DESCRIPTION
ELECTRIC FIELD COMPONENTS  PERPENDICULAR TO THE

SPACECRAFT SPIN AXIS AND THE MAGNETIC FIELD COMPONENT PARALLEL
TO THAT AXIS WERE MEASURED BY AN ELECTRIC DIPOLE ANTENNA AND A
SEARCH CODIL MAGNETOMETER. B0TH SENSORS WERE MOUNTED ON A
3,05-M BOOM. DATA WERE DBTAINED IN EIGHT FREQUENCY CHANNELS
FROM 10 HZ TO 100 XHZ IN EITHER THE NORMAL MODE OR THE
SNAPSHOT MODE. TwO CHANNELS. CENTERED AT 67 AND 600 HZ, HAD
10-D8 FALL-0OFF PQINTS OF 17 AND 150 HZ,» AND 270 AND 810 HZ,
RESPECTIVELY. TYTHE REMAINING SIX CHANNELS WERE NARROW-BANDWIDTH
CHANNELS CENTERED AT 143+ 2.3+ Se45 10.5, 30+ AND 70 KMZ. IN
THE NORMAL MODE. THE ANTENNA WAS FIRST SAMPLED IN A GIVEN
FREQUENCY CHANNEL MANY TIMES DURING A GIVEN MEASUREMENT PERIGD
(COMPARABLE TO THE SPACECRAFT SPIN PERIOD). DURING THE NEXT
PERIDD, THE SEARCH COIL WAS SAMPLED MANY TIMES 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
OBTAINED IN 16 MEASUREMENT PERIODS (APPROXIMATELY 20 SEC). IN
THE SNAPSHOT MODE, ONLY ELECTRIC FIELD DATA WERE TRANSMITTED.
AS FOLLOWS. THE ANTENNA WAS FIRST SAMPLED IN A GIVEN FREQUENCY
CHANNEL MANY TIMES ODURING A GIVEN MEASUREMENT PERIOD. IN THE
NEXT PERIOD. THE ANTENNA WAS SAMPLED IN TWO SEQUENCES OF EI1GHT
FREQUENCY CHANNELS. THIS TWwO-PERIOD MEASUREMENT WAS EXECUTED
EIGHT TIMES, EACH TIME INCREMENTING THE FREQUENCY CHANNEL
STUDIED IN EVERY OTHER PERIOD BY ONE. THUS, A FULL SET OF DATA
AGAIN REQUIRED 16 KEASUREMENT PERIDDS. IN ADDITION, AN ANALDG
MODEs SAMPLING THE ANTENNA AND SEARCH COIL FROM 10 TO 100 HZ,
wAS USED IN CONJUNCTION WITH THE SPECIAL PURPOSE ANALOG
TELEMETRY TEST TO BE CONDUCTED. UNFORTUNATELY THIS NEW
TELEMETRY SYSTEM DID NOT WORK WELL. AND LITTLE IF ANY USABLE

DATA WERE OBTAINED IN THIS MODE OF OPERATION. FOR THE DIGI TAL
MODES. THE ELECTRIC AND WAGNETIC THRESHOL)S WERE SET BY
INTERFERENCE CAUSED BY THE SOLAR CELL ARRAYS. THES

INTERFERENCE WAS ODUE TO THE ASYMMETRIC SHEATH RELATED TO THE
NON-CONDUCTING SATELL ITE SURFACE AND THE SIX-SIDED GEOMETRY OF
THE SPACECRAFT PANELS. IT IS EXPECTED THAT THESE INTERFERENCE
PROBLEMS wiILbL ADVERSELY AFFECT MOST AMBIENT FIELD
MEASUREMENTS » .

~mm—w—= [MP-H, SIMPSON --—-

EXPERIMENY NAME- SOLAR FLARE HIGH-Z/tLOW-E AND LOW-Z
ISOTAPE EXPERIMENT

NSSDC D~ T72-073A-07

LAST REPORTED STAVE- LAUNCHED AND OPERATING NORMALLY
AT THE STANDARD DATA ACQUISITION RATE SINCE 09/23/72.

0SS DIVISION- PHYSICS AND ASTRONOMY PROGRAMS
DISCIPLINE{S)- PARTICLES AND FIELOS

EXPERIMENT PERSONNEL (PI=PRINCIPAL INVESTIGATOR, TL=TEAM LEADER
OI=0THER INVESTIGATOR, TM=TEAM MEMBER)

PI - JeAe SIMPSON sesevessecsessty OF CHICAGO
CHICAGOs IL
0I = M. GARCIA-MUNDOZ esceececeslU OF CHICAGO

CHICAGD, IL

EXPERIMENT BRIEF DESCRIPTION

THIS EXPERIMENT WAS TO INCREASE THE UNDERSTANDING OF
SOLAR FLARE PARTICLE ACCELERATION.AND PARTICLE CONTAINMENT IN
MAGNET IC FIELOS IN THE VICINITY OF THE SUN. THE DETECTOR
POINTED ALONG THE SPACECRAFT SPIN AXIS. [T WAS A WINDOWLESS
DE/DX vS E TELESCOPE WwITH ANTICOINCIDENCE SHIELDING AND
OPERATED IN EITHER OF TWD MODES =-- (1) THE HIGH 2 - LOwW £ MODE
HAVING AN ENERGY RANGE 0.5 TO S0 MEV/NUCLEON AND A CHARGE
RANGE Z=5 TO S50 AND {2) THE LOw 2 MODE. HAVING AN ENERGY RANGE
6 To L1200 MEV/NUCLEON (ISOTOPES =~ HYOROGEN, DEUTERIUM,
TRITIUM, HELIUM-3, HELIUM=-4) . THE ENERGY RANGE FOR ELECTRONS
WAS PRIMARILY 0.3 TO 10 MEV,., THE ACCEPTANCE ANGLE OF THE
DETECTOR WAS S0-DEG FULL ANGLE.

——————- [MP-H, STONE ---

EXPERIMENT NAME- ELECTRONS AND HYDROGEN AND HELIUM
1SOTOPES

NSSDC 1D- 72~-073A-06

LASY REPORTED STATE- LAUNCHED AND OPERATING NORMALLY
AT THE STANDARD DATA ACQUISITION RAYE SINCE 09/23/72.

0SS DIVISION- PHYSICS AND ASTRONOMY PROGRAMS
DISCIPLINE(S)~ PARTICLES AND FIELDS

EXPERIMENT PERSONNEL (PI=PRINCIPAL INVESTIGATDR, TL=TEAM LEADER
O1=0THER INVESTIGATDR. TM=TEAM MEMBER)

PI = EeCe STONE ecoeses seeseses CALIF INST OF TECH
PASADENA., CA
01 - R.E. VOGT svevccssoccnccesCALIF INST OF TECH

PASADENA, CA

EXPERIMENT BRIEF DESCRIPTION

THIS EXPERTMENT STUDIED (via DIFFERENTIAL ENERGY
SPECTRA) LOCAL ACCELERATION - OF PARTICLES, ACCELERATION
PROCESSES OF SOLAR PARTICLES., STORAGE IN THE INTERPLANETARY
MEDTUM. AND SOLAR MODULAT{ON aF PARTICLES IN THE
INTERPLANETARY MEDIUM. THE DETECTOR USED WAS A MULTI-ELEMENT,
TOTALLY DEPLETED SOLID-STATE TELESCOPE WITH ANTICOINCIDENCE
SHIELDING AND WAS OPERATED IN ANY OF THREE MODES -~ (1) THE
ENERGY RANGE MODE. (2) THE ELECTRON MODE (150 XEV TO 2.8 MEV).
AND (3) THE HYDROGEN AND HELIUM [SOTOPES MODE (0.5 TO 40
MEV/NUCLEON) . THE DETECTOR HAD AN ANGULAR RESOLUTION OF PLUS
TO MINUS 22 DEG.

—=me=== IMP-H, WILLIAMS ——————
EXPERIMENT NAME-~ ENERGETIC ELECTRONS AND PROTONS
NSSDC 1D- 72-073A-05

LAST REPORTED STATE- LAUNCHED AND OPERATING NORMALLY
AT THE STANDARD OATA ACQUISITION RAYE SINCE 09s/26/72.

0S5 DIVISION- PHYSICS AND ASTRONOMY PROGRAMS
DISCIPLINE(S)- PARTICLES AND FIELDS

EXPERIMENT PERSONNEL (PI=PRINCIPAL INVESYIGATOR, TL=TEAM LEADER
o THER INVESTIGATOR, TM=TEAM MEMBER)

Pl - DeJe WILLIAMS o - NOAA-ERL
BOULDER. CO
Ol - C.0. BOSTROM .. «APPLIED PHYSICS LAB
SILVER SPRING, MD
01 - J.Co» ARMSTRONG . «<APPLIED PHYSICS LAB
SILVER SPRING.s MO
o1 - JeHs TRAINOR oo «NASA-GSFC

GREENBELY, MD
EXPERIMENT BRIEF DESCRIPTION
THE PURPOSES OF THIS

EXPERIMENT WERE (1) TGO STUDY THE

PROPAGATION CHARACTERISTICS OF SOLAR COSMIC RAYS THROUGH THE
INTERPLANETARY MEDIUM QOVER THE ENERGY RANGES INDICATED BELOW.
2) TO STUDY ELECTRON AND PROTON PATCHES THROUGHOUT THE

GEOMAGNETIC TAIL AND NEAR AND THROUGH THE FLANKS OF THE
MAGNETOPAUSE o AND (3) TO STUOY THE ENTRY OF SOLAR COSMIC RAYS
INTO THE GEOMAGNETIC FIELD. THE INSTRUMENTATION CONSISTED OF A



VHREE~ELEMENT TELESCOPE CONFIGURATION EMPLAYING SOLID-STATE
DETECTORS AND A MAGNET TO DEFLECY ELECTRONS. TWO SIDE-MOUNTED
DETECTORS VWERE USED TO DETECT THE ELECTRONS DEFLECTED BY THE
MAGNET. Twd ADDITIONAL SOLID-STATE ODETECYORS WERE USED 1O
DETECT VERY LOW-ENERGY (GREATER THAN 15 KEV) PARTICLES: ALPHA
PARTICLES AND CHARGED PARTICLES OF Z GREATER THAN 2. THE
EXPERIMENT WAS DESIGNED TD MEASURE (1) PROTON FLUXES FROM 30
KEV TO GREATER THAN B.6 MEV IN SIX RANGES, (2) ELECTRON FLUXES
FROM 30 KEV TO GREATER THAN 450 KEV IN YMREE RANGES. (3)
CHARGED PARTICLES GREAYER THAN 1S KEV. {4) ALPHA PARTICLES
GREATER THAN 0.5 MEVY, GPEATER THAN 146 MEV, 2.2 TO B.8 MEV,
AND 8.8 TO 35 MEV.s AND (S) CHARGED PARTICLES OF Z GREATER THAN
2 AT E GREATER THAN S MEV.

SEERIFIEECEBEEXNEN A SRR AEERES [MP— ] SEXRS XS AT RAS AR X EANKRER G &S

SPACECRAFT COMMON NAME~ IMP—y
ALTERNATE NAMES=- PL~723A, IMP 8
EXPLORER 50, 6893
NSSDC ID- 73-078A
LAST REPORTED STATE= LAUNCHED AND OPERATING NORMALLY
AT THE STANDARD DATA ACQUISITION RATE SINCE 10726/73.

LAUNCH DAYE~- 10/26/73 SPACECRAFY WEIGHT= 371. KG
LAUNCH SITE- CAPE CANAVERAL. UNJTED STATES
LAUNCH VEHICLE- DELTA
SPONSORING COUNTRY/ AGENCY
UNITED STATES NASA-0SS
INITIAL ORBIT PARAMETERS
ORBIT TYPE- GEOCENTRIC EPOCH DATE~ 10/729/73
ORBIT PERIOD~ 17279. MIN INCL INATION=- 28.674 DEG
PERTAPSIS- 141185, KM ALT APOAPSIS- 288857« KM ALT
RECENT ORBIT PARAMETERS
ORBIT TYPE~ GEOCENTRIC EPOCH DATE- 10/29/73
ORBIT PERIOO- 17279. MIN INCL INATION—- 28.674 DEG
PERIAPSIS~ 141185, KM ALT APOAPSIS- 288857. KM ALY
SPACECRAFT PERSONNEL (PM=PROJECT MANAGER., PS=PROJECT SCIENTIST,
MG=PROGRAM MANAGER, SC=PROGRAM SCIENTIST)

PM - BUTLER sseccscsoveseeNASA=GSFC

GREENBELT,

eesssssrssseenssNASA=GSFC
GREENBELTs MO

HOLTZ " saecesnrercecsaeaNASA HEADQUARTERS
WASHINGTON, DC

esvsesesevaNASA HEADGQUARTERS

WASHINGTONs DC

MD
ps - KING
MG -

sC - SCHMERL ING
SPACECRAFT BRIEF DESCRIPTION

IMP 8 {EXPLORER 50). THE LAST SATELLITE OF THE IMP
SERIES, WAS A DRUM-SHAPED SPACECRAFT. 135.6 CM ACROSS AND
157.4 CM HIGHs INSTRUMENTZD FOR INTERPLANETARY AND MAGNETOTAIL
STUDIES OF COSMIC RAYS, ENERGETIC SOLAR PARTICLES, PLASMA, AND
ELECTRIC AND MAGNETIC FIELDS,. IMP B8 WAS 180 DEG OUT OF PHASE
wWITH IMP 7 (WITH WHDSE DATA MUCH CORRELATION IS INTENDED) AND
WAS EXPECTED T0O REMAIN APPROX IMATELY SO FOR ITS FIRST S00 DAYS
IN OR8IT. 17s INITIAL ORBIT WAS MORE ELLIPTICAL THAN
INTENDED., WITH APQOGEE AND PERIGEE DISTANCES OF ABDUT 45 AND 25
EARTH RADLI. 17T 1S EXPECTED TO HAVE A NEAR-CIRCULAR ORBIT
AFTER ABOUT TWO YEARS. THE SPACECRAFT SPIN AXIS WAS NORMAL TO
THE ECLIPTIC PLANE, AND THE SPIN RATE WAS 23 RPM. AFTER SOME
EARLY SPACECRAFT PROBLEMS, WHICH WERE OVERCOME WITHIN A FEW
WEEKS AFTER LAUNCH: THE SPACECPAFT PERFORMED NORMALLY.

—re-m-=- IMP-J. AGGSON

EXPERIMENT NAME- ELECTROSTATIC FIELDS

NSSDC ID- 73-078A-11
LAST REPORTED STATE- LAUNCHED AND OPERAT ING NORMALLY

AT THE STANDARDO DATA ACQUISITION RATE SINCE 10/26/73.

0SS DIVISION-
DISCIPLINE(S)-

PHYSICS AND ASTRONOMY PROGRAMS
1ONOSPH. + RADIO PHYSIC PARTICLES AND FIELDS

EXPERIMENT PERSONNEL (PI=PRINCIPAL INVESTIGATOR, TL=TEAM LEADER
DI=0THER INVESTIGATOR, TM=TEAM MEMBER)

PI ~ Tal e AGGSON eseass *»esNASA-GSFC
GREENBELTs MD

Al = JePe HEPPNER sssecesassss s NASA=GSFC
GREENBELT. MD

EXPERIMENT. BR1EF DESCRIPTION

A BUAXTAL ANTENNA SYSTEM WwiTH ELECTROMETERS TO MEASURE
THE POTENTIAL OIFFERENCE BETWEEN THE TWO HALVES OF EACH
ANTENNA DETERMINED THE VECTOR ELECTROSTATIC FIELD wITH A
SENSITIVITY OF 0.l MY  PER METER. ONE ANTENNA LAID ALONG THE
SPACECRAFT SPIN AXIS AND THE OTHER WAS NORMAL TO THIS AXIS.
MEASUREMENTS WERE MADE IN  THE SOLAR WINDs IN THE TRANSITION
REGION, AND IN THE GEOMAGNETIC TAIL.

IMP=0,

BAME
EXPERIMENT NAME- MEASUREMENT OF SOLAR PLASMA
NSSDC 10- 73-078A-10

LAST REPORTED STATE- LAUNCHED AND OPERATING NORMALLY
AT THE STANDARD DJATA ACQUISITION RATE SINCE 10/26/73.

0SS DIVISIGN- PHYSICS AND ASTRONOMY PROGRAMS

37

OISCIPLINE(S)~ PARTICLES AND FIELDS

EXPERIMENY PERSONNEL (P} =PRINCIPAL INVESTIGATOR, TL=TEAM LEADER
Ol=OTHER INVESTIGATOR, TM=TEAM MEMBER)

Pl - SaJ. BAME cccccessevsssceactOS ALAMOS SCI LAB
LOS ALAMDS. NM
01 - J.R. ASBRIDGE ceceesseeseaaslL0S ALAMOS SCI LAB

LOS ALAMOS, NM
EXPERIMENY BRIEF DESCRIPTION .

A HEMISPHERICAL ELECTROSTATIC ANALYZERP MEASURED THE
DIRECTIONAL INTENSITY OF POSITIVE I10NS AND ELECTRONS IN THE
SOLAR WIND. MAGNETOSHEATH,. AND MAGNETOTAIL. IONS AS HE AVY AS
OXYGEN WERE RESOLVED WHEN THE SOLAR WIND TEMPERATURE IS LOW.
ENERGY ANALYSIS WAS ACCOMPL ISHED BY CHARGING THE PLATES TO
KNOWN VOLTAGE LEVELS AND ALLOWING THEM TO DISCHARGE WITH KNOWN
RC  TIME CONSTANTS. IN THE SOLAR WIND, POSITIVE IONS FROM 200
€EV TO S KEV (1S PERCENT SPACINGs 3 PERCENT RESOLUTION) AND
ELECTRONS FROM S EV TO 1 KEV (30 PERCENT SPACING. 15 PERCENT
RESOLUTION) WERE STYUDIED. IN THE MAGNETOSHEATHs POSITIVE [ONS
FROM 200 EV TO S KEV (15 PERCENT SPACING, 3 PERCENT
RESOLUTION) AND FROM 200 EV TO 20 KEV (30 PERCENT SPACING.: 15
PERCENT RESOLUTION) AND ELECTRONS FROM S EV TO 1 KEV (30
PERCENT SPACING. 1S PERCENT RESCLUTION) WERE STUDIED. IN THE
MAGNETOTATL, POSITIVE 1ONS FROM 200 EV TO 20 KEV {30 PERCENT
SPACINGs 15 PERCENTY RESOLUTION) AND ELECTRONS FROM S EV TO 1
KEV. (30 PERCENT SPACING, 15 PERCENY RESOLUTION) AND fR0OM 100
EV TO 20 KEV (15 PERCENT RESOLUTION} WERE STUDIED.

BRIOGE

IMP=J,
EXPERIMENY NAME- MEASUREMENT OF SOLAR PLASMA
NSSDC 1D~ 73-078A-02

LAST REPORTED STATE-~ LAUNCHED AND OPERATING NORMALLY
AT THE STANDARD OATA ACOUISITION RATE SINCE 10/26/73.

0SS DIVISION- PHYSICS AND ASTRONOMY PROGRAMS
DISCIPLINE(S)- PARTICLES AND FIELDS

PRINCIPAL INVESTIGATOR, - TL=TEAM L EADER
THER [NVESTIGATOR, TM=TEAM MEMBER)

EXPERIMENT PERSONNEL (PI=
01

Pl - HeS. BRIDGE . eeseecasMASS INST OF TECH
CAMBRIDGE, MA

Ol ~ AeJ. LAZARUS . <MASS INST OF TECH
CAMBRIDGE. MA

01 - JeH. BINSACK . +MASS INST OF TECH
CAMBRIDGE, MA

O - EeF. LYON ccescsacseacssesaMASS INST OF TECH

CAMBRIDGE,» MA
EXPERIMENT BRIEF DESCRIPTION

A MODULATED SPLIT-COLLECTOR FARADAY CUP, PERPENDICULAR
TO THE SPACECRAFT SPIN AXIS, WAS USED TQ STUDY THE DJIRECT IONAL
INTENSITY OF POSITIVE LONS AND ELECTRONS IN THE SOLAR WIND.
TRANSITION REGIONs AND MAGNETOTAIL. ELECTRONS WERE STUDIED IN
EIGHT LOGARITHMICALLY EQUISPACED ENERGY CHANNELS BETWEEN 17 EV
AND 7 KEV. DPSIYIVE [ONS WERE STUDIED IN EIGHT CHANNELS
BETWEEN S50 EV AND 7 KEVae A SPECTRUM WAS OBTAINED EVERY EIGHT
SPACECRAFT REVOLUTIONS. ANGULAR INFORMATION WAS OBTAINED IN
EITHER 1S EQUALLY SPACED INTERVALS DURING A 360~0EG REVOLUTION
OF THE SATELLITE OR MORE CLOSELY ABOUT THE SPACECRAFT SUNLINE.

IMP-J¢ FRANK -

EXPERIMENT NAME- MEASUREMENT OF LOW-ENERGY PROTONS AND

ELECTRONS
NSSDC 1D- 73-078A-04

LAST REPORTED STATE-
AT THE STANDARD

LAUNCHED AND OPERATING NORMALLY
DATA ACOQUISITION RATE SINCE 10/26/73.

0SS OIVISION- PHYSICS AND ASTRONDMY PROGRAMS
OISCIPLINE(S)~ PARTICLES AND FIELDS
EXPERIMENT PERSONNEL (PI=PRINCIPAL INVESTIGATOR, TL=TEAM LEADER
OI=DTHER INVESTIGATOR. TM=TEAM MEMBER}

«U OF I[0wWA

[OWA CITY, IA

Pl - LeA. FRANK .

EXPERIMENT BRIEF DESCRIPTION

THIS EXPERIMENT wAS DESIGNED TO MEASURE THE ENERGY
SPECTRA OF L DW-ENERGY ELECTRONS AND PROTONS IN THE GEOCENTRIC
RANGE 30 TO 40 RUE) TO GIVE FURTMER DATA ON GEOMAGNETIC
STORMS. . AURORA» TAIL ANO NEUTRAL SHEET, AND OTHER
MAGNETOSPHEIIC PHENOMENA., THE DETECTOR WAS A DUAL-CHANNEL
CURVED PLATE ELECTROSTATIC ANALYZER (LEPEDEA - LOw ENERGY
PROTON AND ELECTRON DIFFERENTIAL ANALYZER) WITH 16 ENERGY
INTERVALS BETWEEN S EV AND 50 XKEV. IT HAD AN ANGULAR FIELD OF
VIEW OF 9 DEG X 25 DEG. THE DETECTOR MAY BE OPERATED IN ONE OF
TW0 MODES (1) ONE PROVIDING GOOD ANGULAR RESOLUTION (16
DIRECTIONS FOR EACH PARTICLE ENERGY BAND) ONCE EACH 272 SEC.
AND (2} ONE PROVIDING GOOD TEMPORAL RESOLUTION IN WHICH THE
ENTIRE ENERGY RANGE IN FOUR DIRECTIONS IS MEASURED EVERY 68
SEC.

GLOECKLER

IMp=-J,

EXPERIMENT NAME- SOLID-STAYE DEVECTORS

NSSDC D~ 73-078A-03

LAST REPORTYED STATE-~ LAUNCHED AND OPERATING NDRMALLY
AT THE STANDARD DATA ACQUISITION RATE SINCE 10/26/73.

A}



0SS DIVISION-
DISCIPLINE(S)-

PHYSICS AND ASTRONOMY PROGRAMS
PARTIQ.ES AND FIELDS

EXPERIMENT PERSONNEL (PI=PRINCIPAL INVESTIGATOR, TL=TEAM LEADER
OI=0THER INVESTIGATOR, TM=TEAM MEMBER)
sssessescasl OF MARYLAND
COLLEGE PARK.,
eseU OF ARIZONA
TUCSON. AZ
»eMPI
GARCHING,

PI - G. GLDECKLER

uD

gl - CeYe FAN

ces

0l - DeXe HOVESTADT

FED REP OF GERMANY
EXPERIMENT BRIEF DESCRIPTIDN

THIS EXPERIMENT wAS DES IGNED TO DETERMINE THE
COMPOSITION AND ENERGY SPECTRA OF LOW-ENERGY PARTICLES
OBSERVED DURING SOLAR FLARES AND 27-DAY RECURRENT EVENYS. THE
DETECTORS USED INCLUDE (1) AN ELECTROSTATIC ANALYZER (70O
SELECT PARTICLES OF THE OESIRED 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 THIN WINDOW PROPORTIONAL COUNTER,
SOL 10-STATE PARTICLE TELESCOPE . THE EXPERIMENT MEASURED
PARTICLE ENERGIES FROM 0.1 TO 10 MEV PER CHARGE IN 12 BANDS
AND UNITQUELY IDENTIFIED POSITRONS AND ELECTRONS AS WELL AS
NUCLEI “ITH CHARGES DOF Z FROM 1 TO 8 (ND CHARGE RESOLUTION FOR
Z GREATER THAN B)e TWO 1000-CHANNEL PULSE HEIGHT ANALYZERS.
ONE FOR EACH DETECTOR. WERE [INCLUDED IN THE EXPERIMENT
PAYLOAD.

——————e [MP-J, GURNETTY

EXPERIMENT NAME- ELECTROSTATIC WAVES AND RADIO NOISE
NSSDC ID- 73-078A-12

LAST REPORTED STATE~ LAUNCHED AND OPERATING NORMALLY
- AT THE STANDARD DATA ACQUISITION RATE SINCE 10/26/73.

0SS DIVISION- PHYSICS AND ASTRONOMY PROGRAMS
DISCIPLINE(S)— IONQSPH. ¢+ RADIO PHYSIC PARTICLES AND FIELDS

EXPERIMENT PERSONNEL (PI=PRINCIPAL INVESTIGATOR, TL=TEAM LEADER
OIl=DTHER INVESTIGATOR, TM=TEAM MEMBER)

Pl = DeAs GURNETT cecccsscocssel OF 10WA
10WA CITY, [A

at - Talea AGGSON seasecccenesessNASA-GSFC
GREENBELT, MD

o1 - PFEIFFER ¢evececsscesl OF I0OWA
I0OWA CITY, [A

EXPERIMENT BRIEF DESCRIPYION B

A WIDE-BAND RECEIVER WAS USED TO OBSERVE HIGH-RESOLUTION
FREQUENCY-TIME SPECTRA, AND A SIX—CHANNEL NARROW-BAND RECEIVER
WITH A VARIABLE CENTER FREQUENCY WILL BE USED TO OBSERVE WAVE
CHARACTERISTICS. YHE RECEIVERS OPERATED FROM THREE ANTENNA
SYSTEMSe THE FIRST SYSTEM CONTAINED A PAIR OF LONG DIPOLE
ANTENNAS (ONE, EXTENDABLE TO 400 F¥, NORMAL TO THE SPACECRAFT
SPIN AXIS AND THE OTHER ANTENNAs EXTENDABLE TO 20 FT, ALDNG
THE SPIN AXIS). THE SECOND SYSTEM CONTAINED A BOOM-MOUNTED
TRIAD OF ORTHOGONAL LOOP ANTENNAS. THE THIRD SYSTEM CONSISTED

OoF A BOOM—-MDUNTED 20-IN. SPIN AXIS DIPOLE. THE MAGNETIC AND
ELECTRIC FIELD INTENSITIES AND FREQUENCY SPECTRA,

POLARIZAT IONs AND DIRECTION OF ARRIVAL OF NATURALLY OCCURRING
RADIOD NOISE IN THE MAGNETOSPHERE WERE OBSERVED. PHENOMENA
STUDIED WERE THE TIME-SPACE DISTRIBUTION, ORIGINs PROPAGATION,
DI SPERSION, AND OTHER CHARACTYERISTICS OF RADIQ NOISES
OCCURR ING ACROSS AND ON EITHER SIDE OF THE MAGNETOSPHERIC
BOUNDARY REGION. THE FREQUENCY RANGE FOR ELECTRIC FLIELDS WAS
0e3 HZ TO 200 KHZ AND FOR MAGNETIC FIELDS, IT WAS 20 HZ TO 200

KHZ o

—————e~ [MP-J, KRIMIGIS -
EXPERIMENT NAME- CHARGED PARTICLE MEASUREMENTS
EXPER IMENT
NSSDC [D-~ 73-078A-08
LAST REPORTED STATE~ LAUNCHED AND OPERATING PARTIALLY
AT THE STANDARD DATA ACQUISITION RATE SINCE 04/00/74.

0SS DIVISION=- PHYSICS AND ASTRONDMY PROGRAMS
DISCIPLINE(S)- PARTICLES ANDO FIELODS

PERSONNEL (PI=PRINCIPAL INVESTIGATOR.: TL=TEAM LEADER
OI=0THER INVESTIGATOR, TM=TEAM MEMBER)
KRIMIGIS eesecveceaeesAPPLIED PHYSICS LAB
SILVER SPRINGs. MD
essvcesasssV OF KANSAS
LAWRENCE, KS
cseccscassal OF JOWA
-T0WA CITY,

EXPERIMENT

PL - SeM.

O = TePe ARMSTRONG

OI - JsAe VAN ALLEN
IA
EXPERIMENT BRIEF DESCRIPY ION

THREE SOLI1D-STATE DETECTORS IN AN ANTICOINCIDENCE
PLASTIC SCINTILLATOR OBSERVED ELECTRONS BETWEEN 0.2 AND 2.5
MEV, PROTONS BETWEEN 0.3 AND 500 MEV, ALPHA.PARTICLES BETWEEN
2.0 AND 200 MEV, MHEAVY PARTICLES WITH Z VALUES RANGING FROM 2
T3 S wITH ENERGIES GREATER THAN 8 MEV, HEAVY PARTICLES wITH Z
VALUES RANGING BETWEEN 6 AND 8 WITH ENERGIES GREATER THAN 32
MEV . AND INTEGRAL PROTONS AND ALPHAS OF ENERGIES GREATER THAN
S0 MEV/NUCLEON, ALL  wITH DYNAMIC RANGES OF 1 TO ONE MILLION
{PER SQUARE CM-SEC-STER). FIVE THIN WINDOW GEIGER-MUELLER
TUBES OBSERVED ELECTRONS OF ENERGY GREATER THAN 15 KEV,.
PROTONS OF ENERGY GREATER THAN 2S50 KEV, AND X RAYS WITH
WAVELENGTHS BETWEEN 2 AND 10 A, ALL WITH A DYNAMIC RANGE OF 10
To 100 MILLION (PER SQUARE CM-SEC-STER)e PARTICLES AND X RAYS

PRIMARILY OF SOLAR ORIGIN WERE STUDIED, BUT THE DYNAMIC RANGE
AND RESDLUTION OF THE ' INSTRUMENT OCERMITTED OBSERVATION OF
COSMIC RAYS AND MAGNETOTAIL PARTICLES.

IMP-,

MCDIONALD - -
EXPERIMENT NARME~ SOLAR AND CDSMIC-RAY PARTICLES
NSSDC ID- 73-078A-09

LAST REPQRTED STATE- LAUNCHED AND OPERATING NORMALLY
AT THE STANDARD ODATA ACQUISITION RATE SINCE 10/26/73.

0SS DIVISION-
DISCIPLINE(S)~-

PHYSICS AND ASYRONOMY PROGRAMS
PARTICLES AND FIELDS

PERSONNEL (PI=PRINCIPAL INVESTIGATOR, TL=TEAM LEADER
O1=DTHER INVESTIGATOR. TW=STEAM MEMBER)
sesvesvssnse s NASA-GSFC
GREENBELT.
esessvresssssessNASA-ISC
HAQUSTON,
NASA~-GSFC
GREENBEL T,

EXPERIMENT

Pl - F.Ba MCDONALO

MD
Ol - D.E. HAGGE
™
o1 -

Be.J. TEEGARDEN

MO
EXPERIMENT BRIEF DESCRIPTION

THE GSFC COSMIC-RAY EXPERIMENT ¥AS DESIGNED YO MEASURE
ENERGY SPECTRAs COMPOSITION, AND ANGULAR DISTRIBUTIONS OF
SOLAR AND GALACTIC ELECTRONS, PROTONS, AND HEAVIER NUCLE! up
T0o Z = 30. THREE DISTINCT DETECTOR SYSTEMS WERE USED. THE
FIRST SYSTEM CONSISTED OF A PAIR OF SOLID-STATE TELESCOPES
WHICH MEASURED [INTEGRAL FLUXES OF ELECTRONS ABOVE 150, 350,
AND 700 KEV AND OF PROTONS ABOVE <0S: +15s 50, <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 UNITQUE SPECIES IDENTIFICATION.
THE SECOND DETECTOR SYSTEM WAS A SOLID-STATE DE/DX VS E
TELESCOPE THAT LDDKED PERPENDICULAR YO THE SPIN AXIS. THIS
TELESCOPE MEASURED Z = 1 YO 16 NUCLEI WITH ENERGIES BETWEEN 4
AND 20 MEV/NUCLEON. COUNTS OF PARTICLES 1IN THE 0.5 TO &
MEV/NUCLEON 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-ELEMENY TELESCOPE WHMOSE AXIS MADE
AN ANGLE OF 39 D5G wITH RESPECT TD THE SPIN AXIS. THE MIDOLE
ELEMENT WAS A CSI SCINTILLATOR, WHILE THE OTHER TwO ELEMENTS
WERE SOLID-STATE SENSORS« THE INSTRUMENT RESPONDED YO
ELECTRONS BETWEEN 2 AND 12 MEV AND TO Z = 1 TQ 30 NUCLEL IN
THE ENERGY RANGE 20 TO S00 MEV/NUCLEON. FOR PART{CLES BFLOW
80 MEV. THIS INSTRUMENT ACTED AS A DE/DX DETECTOR. ABOVE 80
MEV., IT ACTED AS A BIDIRECTIONAL TRIPLE DE/OX DETVECTOR. FLUX
DIRECTIONALITY INFORMATION WAS OBTAINED B8Y DIVIDING CERTAIN
PORTIONS OF THE DATA FROM EACH DETECTOR INTO EIGHT ANGULAR
SECTORS .

1MP-3, NESS —————

EXPERIMENT NAME- MAGNETIC FIELD EXPERIMENT
NSSDC ID- 73-078A-01

LAST REPORTED STATE-
AT THE STANDARD

LAUNCHED AND OPERATING NDRMALLY
DATA ACQUISITION RATE SINCE 10/26/73.

0SS DIVISION-
DISCIPLINE(S)~

PHYSICS AND ASTRONOMY PROGRAMS
PARTICLES AND FIELDS

EXPERIMENT PERSONNEL (PI=PRINCIPAL INVESTIGATOR. TL=TEAM LEADER

OI=OTHER INVESTIGATOR, TM=TEAM MEMBER)

PI = N.F. NESS eceececccencsessNASA-GSFC

GREENBELT, ™MD
01 - C.S. SCEARCE eeeessasveess s NASA-GSFC

GREENBELTs MD
Ol = JeBe SEEK wsesessnnseessss NASA-GSFC

GREENBELT, MD
EXPERIMENT BRIEF DESCRIPTION

THIS EXPERIMENT CONSISTED OF A BOOM-MDUNTED TRIAXIAL

-FLUXGATE MAGNETOMETER DESIGMED TO STUDY THE INTERPLANEYARY AND
GEDMAGNETIC TAIL MAGNETIC FlELDS. EACH SENSOR HAD THREE
DYNAMIC RANGES. PLUS OR MINUS 12, PLUS OR MINUS 36, AND PLUS
OR  MINUS 108 GAMMAS, WITH THE AID DF A 8IT COMPACTION SCHEME
(DELTA MODULATION), THERE WERE 25 VECTOR MEASUREMENTS MADE aNOD

k1.3

TELEMETERED PER SECOND.

—e————= IMP-J, SIMPSON -——

EXPERIMENT NAME~ SOLAR FLARE HIGH=Z/LQW-E AND LOW-Z

EXPERIMENTS
NSSDC ID- 73-078A-07

LAUNCHED AND OPERATING NORMALLY
DATA ACQUISITION RATE SINCE 10/26/73.

LAST REPORTED STATE-
AT THE STANDARD

0SS DIVISION~ PHYSICS AND ASTRONOMY PROGRAMS
DISCIPLINE(S)- PARTICLES AND FIELDS

EXPERIMENT PERSONNEL (PI=PRINCIPAL INVESTIGATOR, TL=TEAM LEADER
GI=0DTHER INVESTIGATOR, TM=TEAM MEMBER)

PL - J.A. SIMPSON escecssecesssld OF CHICAGO
CHICAGO, IL
o1 - M, GARCIA-MUNDZ sosereeel DF CHICAGD
CHICAGO. 1L
EXPERIMENT BRIEF DESCRIPTION
THIS EXPERIMENT WAS DES IGNED T0 INCREASE THE
UNDERSTAND ING OF SOLAR FLARE PARTICLE ACCELERATION AND
PARTICLE CONTAINMENT IN MAGNETIC FIELDS IN THE VICINITY OF THE



SUN. THE DETECTOR POINTED ALONG THE SPACECRAFT SPIN AXIS. 124
WAS A WINDOWLESS DE/DX VS E TELESCOPE WITH ANTICOINCIDENCE
SHIELDING ANG OPERATED IN EITHER OF TwQ MODES - (1) A HIGH-Z,
LOW-E MODE HAVING AN ENERGY RANGE FROM 0.5 TO 50 MEV/NUCLEON
AND A CHARGE RANGE Z FROM S TO SO AND (2) A LOW MODE HAVING AN
ENERGY RANGE 6 TO 1200 MEV/NUCLEON (1SOTOPES - HYDROGEN.
DEUTERIUM, TRITIUM, HELIUM=3, HELIUM-8)}. THE ENERGY RANGE FOR
ELECTRONS WAS PRIMARILY 0.3 TO 10 MEV. THE ACCEPTYANCE ANGLE
OF THE DETECTYOR WAS A S0 DEG FULL ANGLE.

wmem—ee [MP=J,s STONE =~===

EXPERIMENT NAME- 'ELECTRONS AND HYDROGEN AND HELIUM
1 SOTOPES

NSSDC 1D~ 73-078A-06

LAST REPORTED STATE- LAUNCHED AND OPERATING NORMALLY
AT THE STANDARD DATA ACOQUISITION RATE SINCE 10/26/73.

0SS DIVISION~ PHYSICS AND ASTRONOMY PROGRAMS
DISCEIPLINE{S)- PARTICLES AND FIELDS

EXPERIMENT PERSONNEL (PI=PRINCIPAL INVESTIGATOR, TL=TEAM LEADER

OI=SOTHER INVESTIGATOR, TM=TEAM MEMBER)
Pl = E«Ca STONE ccccesccccceeesCALIF INST OF TECH
PASADENA, CA
Ol - ReEe VOGT sosvccseccscenessCALIF INST OF TECH

PASADENA, CA

EXPERIMENY BRIEF DESCRIPTION

THIS EXPERIMENT wAS DESIGNED TO STUDY (VIA DIFFERENTIAL
ENERGY SPECTRA) LOCAL ACCELERATION OF PARVICLES: ACCELERATION
PROCESSES oF SOL AR PARTICLES., STORAGE IN THE INTERPLANETARY
MED IUM, AND SDLAR MODULATION [+ PARTICLES N THE
INTERPLANETARY MEDIUM. THE DETECTOR USED WAS A MULTI-ELEMENT,
TOTALLY DEPLETED SQLID-STATE TELESCOPE WITH ANTICOINCIDENCE
SHIELOINGs AND wAS OPERATED IN ONE OF THREE MODES — (1) THE
ENERGY RANGE MODE, (2) THE ELECTRON MODE (150 KEV TO 2.8 MEV),
AND 3 THE HYDROGEN AND HELIUM ISOTOPES MODE (0.5 TO 40
MEV/NUCLEON)} « THE OETECTOR HAD AN ANGULAR RESCLUTION OF PLUS
TO MINUS 22 DEGe.

~=—==== [MP-Jes WILLIANS

EXPERIMENT NAME- ENERGETIC ELECTRONS AND PROTONS
NSSDC ID- 73-078A-0S

LAST REPORTED STATE- LAUNCHED AND OPERATING NORMALLY
AT THE STANDARD OATA ACQUISITION RATE SINCE 10/26/73.

0SS DIVISION- PHYSICS AND ASTRONOMY PROGRAMS
DISCIPLINE(S)~- PARTICQLES AND FIELDS

EXPERIMENT PERSONNEL (PI=PRINCIPAL INVESTIGATOR, TL=TEAM LEADER
OI=0THER INVESTIGATOR, TM=TEAM MEMBER)

PI =~ Dede WILLIAMS ccecsccesees NOAA-ERL
BOULDER, CO
01l - C.0s BOSTROM ccescecsccesesAPPLIED PHYSICS LAB
SILVER SPRINGs MD
o1 - J.C. ARMSTRONG escecsseoess APPLIED PHYSICS LAB
SILVER SPRING, MD
Ol = J.He TRAINOR cevescevessssNASA=GSFC

GREENBELT, MD

EXPERIMENT BRIEF DESCRIPTION

THE PURPODSES DF THIS EXPERIMENT WERE (1) 7O STUDY THE
PROPAGATION CHARACTERISTICS OF SOLAR COSMIC RAYS THROUGH THE
INTERPLANETARY MEDIUM OVER THE ENERGY RANGES INDICATED BELOW,
2) TO STUDY ELECTRON AND PROTON PATCHES THROUGHOUT THE
GEOMAGNETIC TAIL AND NEAR AND THROUGH THE FLANKS OF THE
MAGNETOPAUSEs AND (3) TO STUDY THE ENTRY OF SOLAR COSMIC RAYS
INTO THE GEOMAGNETIC FIELD. THE INSTRUMENTATION CONSISTED OF A
THREE-ELEMENT TELESCOPE CONFIGURATION EMPLOYING SOLID-STATE
DETECTORS AND A MAGNETIC FIELD TO OEFLECT ELECTRONS. TwO
SIDE-MOUNTED DETECTORS WERE USED TO DETECT THE ELECTRONS
DEFLECTED BY THE MAGNET. TWO ADDITIONAL SOLID-STATE DETECTORS
WERE USED TO DETECT VERY LOW-ENERGY (GREATER THAN 15 KEV)
PROTONS » ALPHA PARTICLES, AND CHARGED PARTICLES OF Z GREATER
THAN 2. THE FEXPERIMENT WAS DOESIGNED TO MEASURE (1) PROTON
FLUXES FROM 30 KEV TO GREATER THAN 8.6 MEV IN SIX RANGES., (2)
ELECTRON FLUXES FROM 30 KEV TO GREATER THAN 450 KEV IN THREE
RANGES, 3 CHARGED PARTICLES GREATER THAN 1S KEV, (4} ALPHA
PARTICLES IN FOUR RANGES, GREATER THAN 0.5 MEV: GREATER THAN
1.6 MEV, 2.2 To 8.8 MEV, AND 8.8 YO 35 MEV, AND (S} CHARGED
PARTICLES OF Z GREATEP THAN 2 AT E GREATER THAN S MEV,

EEEERFBEEEEELERAXABAERR A4 T X INTASAT SEEIESAEEEXXLANE R AR E SRR

SPACECRAFT COMMON NAME~- INTASAT
ALTERNATE NAMES—- INTA SATELLITE
NSSDC ID- INTASAT

LAST REPORTED STATE- AN APPROVEO MISSION

LAUNCH DATE- 11/15/74 SPACECRAFT WEIGHT- 20. KG
LAUNCH SITE- VANDENBERG AFB, UNITED STATES
LAUNCH VEHICLE- DELTA

SPONSORING COUNTRY /AGENCY
SPAIN CNIE-INTA
UNITED STATES NASA-0SS

PLANNED ORSBIT PARAMETERS
ORBIT TYPE~ GEOCENTRIC
ORBIT PERIDOD- 114.8 MIN
PEQLIAPSIS~ 1438+ KM ALT

INCLINATION~ 101.8 DEG
APQAPSIS- 1455, KM ALT

SPACECRAFT PERSONNEL (PM=PROJECT MANAGER, PS PﬁDJéCT SC!E’NYIS"-
MG=PROGRAM MANAGER, SC=PROGRAM SCIENTIST)

PM = JuMs DORADD ceasscscvacsas CONIE-INTA
. TORREJON+ SPAIN
PM - WeRe WITTY JR: cseasccasscsNASA-GSFC

GREENBEL Yy MD

PS - G SAGREDD +ese eses s CONIE=-INTA
MADRIDs SPAIN

PS = Le BRACE . e esNASA-GSFC
GREENBELT, MD

MG — J.Re HOLTZ eeeNASA HEADQUARTERS
WASHINGTON, DC

SC - EeRe SCHMERLING eseNASA HEADQUARTERS

WASHINGTON, OC

SPACECRAFTY BRIEF DESCRIPTION

INTASAT, YHE FIRST SPANISH SATELLITE, WILL BE A SMALL,
MAGNETICALLY ORIENTED, SPIN STABILIZED SPACECRAFT CARRYING A
BEACON EXPERIMENT TO STUDY THE IONOSPHERE . INTASAT IS BEING
LAUNCHED PIGGYBACK wITH ITOS-G. THE SPACECRAFT WILL BE A
12~-SI0ED RIGHT PRISMs 44.2 CM ACRDSS OPPOSITE CORNERS.: AND 41
CM  HIGH. THE BEACON ANTENNAS EXTEND ALONG THE SPIN AXIS FOR
ABOUT 175 CM FROM THE CENTER OF BOTH ENDS OF THE SATELLITE.
FOUR 49 CM TELEMETRY ANTENNAS EXTEND DIAGONALLY OUTWARD FROM
ONE  END. THE ATTITUDE CONTROL MAGNEY WITH DAMPING BARS WILL
PROVIDE ALIGNMENT TO THE LOCAL MAGNETIC FIELD VECTOR WITHIN 14
DAYS OF QLAUNCH., THE 16-¥ POWER SYSTEM WiLL BE OPERATED BY 12
NICKEL -CADMIUM BATYERIES CHARGED BY SOLAR CELLS ON THE SIDES
OF THE SATELLITE. THE ORBIT wiLL 8E SUN-SYNCHRONOUS, WITH
EQUATOR CROSSING INITIALLY OCCURRING AT NDOON AND MIDNIGHT
LOCAL TIME. T IS EXPECTED THAT ABOUFT 30 GROUND OBSERVERS
WILL USE THE EXPERIMENT FOR IONOSPHERIC STUDY. NASA=-GSFC WwILL
OBYAIN TELEMETRY AND SATELLITE POSITION DATA TO MONIYOR AND
CONTROL SPACECRAFT CONDITION AND TO PROVIDE ORBIYT INFORMATION
TO INCLUDE *M* FACTORS. TELEMETRY WILL ALSO CONTAIN DATA FROM
A TECHNOLOGY EXPER IMENY o INTA WwILL BE RESPONSIBLE FOR
COORDINAT ING ALL BEACON DATA ACQUISITION AND PROCESSING.
BEACON POWER wILL BE TURNED ON BY A TIMER ABOUT A MINUTE AFTER
SPACECRAFT SEPARATICON FROM THE LAUNCH VEHICLE. A KILLER-TIMER
SYSTEM WILL TURN OFF THE SPACECRAFT AT THE END OF 2 YEARS.

cee-—=~ INTASAT, UNKNOWN -

EXPERIMENT NAME- TONOSPHERIC BEACON

NSSDC ID- INTASAY-01 s\\k

LAST REPORTED STATE~ APPROVED \\\\

0SS OIVISION~ PHYSICS AND ASTRONOM * AMS
DISCIPLINE{S}- IONDSPHERES “\

EXPERIMENT PERSONNEL (PI=PR ss INVESTIGATOR, TL=TEAM LEADER
or=- NVESTIGATOR,. TM=TEAM MEMBER)
Pl - UNKNOWN ..o % +w e s UNKNOWN

S . 10N

~ERIMENT WwILL CONSIST OF A TWO-FREQUENCY
25 MHZ)} TRANSMITTER, THAT WILL CONTINUGCUSLY
RADIATE L~ % POLARIZED. STABLE AND UNMODULATED SIGNALS AT
A MINIM % €R  LEVEL OF 200 MW, THE TwO-BEACON MONOPOLE
ANTEN" \‘ BEACON FOR EACH FREQUENCY, WILL EXTEND FROM THE
ToP SOTTOM  OF THE SPACECRAFT ALONG THE SPACECRAFT aAXIS.
OVER . EXPERIMENTERS [N 21 DIFFERENT COUNTRIES ARE PLANNING
TO PARTICIPATE, AND ADDETIONAL PARTICIPATION IS EXPECTED. THE
EXPERIMENTERS WILL CALCULATE TOTAL ELECTRON CONTENT ALONG THE
PROPAGATION PATH FROM SATELLITE TO GROUND. AND WwILL OBSERVE
TONDSPHERIC IRREGULARITIES AND SCINTILLATIONS.

EXPERIMENT BRIEF
THIS BEA"
(40.0100 ANP

SEEEEEASASREERENRAIRANESR AR [SEE=A S SRS IEAEEESEEARIRAARAE 482

SPACECRAFT COMMON NAME- [SEE-A

ALYERNATE NAMES- [MP-K, [ME-M
MOTHER

NSSDC 1D~ MOTHER

LAST REPORTED STATE- AN APPROVED MISSION

LAUNCH DATE- 2HALF 77 SPACECRAFT WEIGHT- 270. KG
LAUNCH SITE- CAPE CANAVERALs UNITED STATES

LAUNCH VEMICLE- OELTA

SPONSORING COUNTRY/AGENCY

UNITED STATES NASA-0SS
INTERNATIONAL ESRO
PLANNED ORBIT PARAVMEYERS
ORBIT TYPE- GEOCENTRIC
ORBIY PERIOD- MIN INCLINATION~- 28+ DEG
PERIAPSIS- 500« KM ALT APOAPSIS—~ 131000. KM ALT

SPACECRAFT PERSOMNNEL (PM=PROJECT MANAGER, PS=PRDJECT SCIENTIST,
MG=PROGRAM MANAGER, SC=PROGRAM SCIENTIST)
PM - JeJde MADDEN cecssvssoveesse e NASA-GSFC
GREENBELT, MD
OGILVIE ecceccenscecssaNASA-GSFC
GREENBELT. MD
MG - J.R. HOLTZ ,eeccescascecssNASA HEADQUARTERS
WASHINGTON, DC

PS - K.



SC = EeRe esseecssss NASA HEADQUARTERS

WASHINGTON, DC

SCHMERL ING

SPACECRAFT BRIEF DESCRIPTION

THE EXPLDRER Q ASS MOTHER SPACECRAFT WILL BE PART OF THE
MOTHER/DAUGHTER/MELIOCENTRIC MISSION (ISEE Ae8, AND C). THE
PURPOSES OF THE MISSION WILL BE <-- (1) TO [INVESTIGATE

SOLAR/TERRESTRIAL RELATIONSHIPS AT THE OUTERMOST BOUNDARIES OF
THE EARTH®*S MAGNETOSPHERE, (2) TO EXANMINE IN DETAIL .THE
STRUCTURE O©OF THE SOLAR WIND NEAR THE EARTH AND THE SHOCK WAVE
THAT FORMS YHE INTERFACE BETWEEN THE SOLAR WIND AND EARTH. AND
€3) TD CONTINUE THE TINVESTIGATION OF COSMIC RAYS AND SOLAR
FLARES IN  THE INTERPLANETARY REGION NEAR 1 AU, THE MISSION
Wiy THUS EXTEND THE INVESTIGATIONS OF PREVIOUS 1IMP
SPACECRAFT & THE MDTHER/DAUGHTER PORTION OF THE MISSION wiLL
CONSIST OF YYD SPACECRAFY wITH A STATION-KEEPING CAPABILITY IN
A  HIGHLY ECCENTRIC EARTH ORBIT WITH APOGEE FROM 18 7O 23 EARTH
RADII. THE 'SPACECRAFT  WILL MAINTAIN A SMALL SEPARATION
DISTANCES AND  WILL MAXE SIMULTANEOUS COORDINATED MEASUREMENTS
TO PERMIT SEPARATION OF SPATIAL FROM TEMPORAL IRREGULARITIES
IN THE NEAR-EARTH SOLAR WwIND, THE 80OW SHOCKs AND INSIDE THE
MAGNETOSPHERE o

~~e—-== ISEE-As ANDERSON
EXPERIMENT NAME- ENERGETIC ELECTRONS AND PROTONS
NSSDC ID- MOTHER ~10

LAST REPDRTED STATE- APPROVED CONDITIONALLY

0SS DIVISION-
DISCIPLINE(S) -

PHYSICS AND ASTRONOMY PROGRAMS
MAGNETOSPHERIC PHYSICS

EXPERIMENY PERSONNEL (PISPRINCIPAL INVESTIGATOR, TL=TEAM LEADER

. o1 THER INVESTIGATOR. TM=TEAM MEMBER)
Pl ~ KeAs ANDERSON . .o U OF CALIF, BERKELEY
) BERKELEY, CA
O - Cele MENG acue U OF CALIF. BERKELEY
BERKELEY, CA
0 = FaV, CORONITI » U OF CALIF.s LA
LOS ANGELESs CA
O = JeM,. BOSQUED sesssene PAUL SABATIER U
TOULOUSE s, FRANCE
01 - Ra PELLAT s.cccceccssasePAUL SABATIER U
TOULOUSE, FRANCE
O1 = GeKe PARKS s eccevesconccacsll OF WASHINGTON
SEATTLE, wA
OF =~ RePe LIN ccvsecesscessssealU OF CALIF, BERKELEY
BERKELEY, CA
o1 - He REME ecevesveosccccencePAUL SABATIER U
TOULOUSE » FRANCE
EXPERIMENT BRIEF DESCRIPTION
THIS EXPERIMENT IS OESIGNED TO DETERMINE. BY USING
IDENTICAL INSTRUMENTATION ON THE MOTHER/DAUGHTER SPACECRAFT,
THE SPATIAL EXTENT o PROPAGATION VELOCITY, AND TEMPORAL
BEHAVIOR OF A WIDE VARIETY OF PARTICLE PHENOMENA. ELECTRONS
ARE TO BE MEASURED IN TWO INTERVALS OVER THE ENERGY RANGE FROM
8 TO 200 KEVs AND PROTONS ARE TO BE MEASURED IN THREE
INTERVALS OVER THE ENERGY RANGE FROM 10 YO 380 KEV. IDENTICAL

INSTRUMENTATION
SURFACE BARRIER

ON EACH SPACECRAFT WILL CONSIST OF A PAIR OF

SEMICONDUCTOR DETECTOR TELESCOPES (ONE WITH A
FOIL AND ONE WITHOUT A FOIL) AND FOUR FIXED-ENERGY ELECTRIC
FIELD PARTICLE ANALYZERS. THESE ANALYZERS #lLL BE USED YO
MEASURE ELECTRONS AND PROTONS SEPARATELY AT 2 AND 6 KEV.

—==—=e=- ISEE-As BAME
EXPERIMENY NAME- S0-&V TO 40-KEV PROTON AND S-EV TO
’ 20-KEV ELECTRON PLASMA PROBE

NSSDC JD~ MOTHER -01

LAST REPORTED STATE- APPROVED CONDITIONALLY

0SS DIVISION— PHYSICS AND ASTRONOMY PROGRAMS
DISCIPLINE(S)- MAGNETOSPHERIC PHYSICS

EXPERIMENT PERSONNEL (PI=PRINCIPAL INVESTIGATOR,
ot

TL=TEAM LEADER

THER INVESTIGATORs TM=TEAM MEMBER}

Pl = SeJe seeseesl0OS ALAMDS SCI LAB M
LOS ALAMOS. NM
Ol - H. MIGGENRIEDER ... MPI
GARCHING, FED REP OF GERMANY
o1 - K. SCHINDLER seacceceees INST FOR THEOR PHYS
GARCHING., FED REP OF GERMANY
ag - JeRo ASBRIDGE ceeccscsesssLOS ALAMOS SCI LAB
LOS ALAMOSs NM
O - H.R. ROSENBAUER csceseseea MPI-EXTRATERR PHYS
GARCHING, FED REP OF GERMANY
ar - H. VOLK sesscccvscencsceMPI
GARCHING, FED REP OF GERMANY
O] - M.D. MONTGOMERY ssceseeseelOS ALAMOS SCI LAB
LOS ALAMOS, NM
Ot - G PASCHMANN s eacoecesesMPT
GARCHING, FED REP OF GERMANY
O = WeCoe FELDMAN cccenceacesesal0OS ALAMOS SCI LAB
LOS ALAMOS. NM
QI - E.v. HONES ececcvcsecesesessl0S ALAMOS SCI LAB
L0S ALAMOS. NM
EXPERIMENT BRIEF DESCRIPTION
THIS EXPERIMENT IS DESIGNEDs IN CONJUNCTION WITH A
SIMILAR INSTRUMENT PROVIDED BY Ge PASCHMANN QOF MAX PLANCK

40

INSTITUTE FOR
VELOCITY

PLASMA
VARIATIONS

MAGNETOPAUSE,

EV TO
MEASURED
SPHERICAL

40

UTILIZE CHANNELTRON
IN TwO

OPERATE

IN ONE,

FLIGHY ON THE DAUGHTER SPACECRAFT.
DISTRIBUTION AND ITS SPATIAL
THE SOLAR WIND, BOW SHOCK,

MAGNETOTAIL . AND MAGNETOSPHERE. PROTONS FROM S50
AND ELECTRONS FROM S EV TO 20 KEV WitL BE

T¥Q. AND THREE DIMENSIONS 8Y THREE 90-DEG

ELECTROSTATIC ANALYZERS. THE EXPERIMENTY. WHICH WILL

ELECTRON MULTIPLIERS AS DETECTORS. WILL

WITH ENERGY RESOLUTION FOR SEVERAL

T3 STUDY THE
AND TEMPORAL

IN MAGNETOSHEATH,

KEV

RANGES

STEPS IN EACH RANGE OF 10 PERCENT OF THE CENTER ENERGY LEVEL .

EXPERIMENT

NSSDC 10— MOTHER

LAST REPORTED STATE-

0SS DIVISION-
OISCIPL INE(S)~

EXPERIMENT

ISEE-A,

FRANK
NAME—- HOT PLASMA

-03

APPROVED CONDITIONALLY
PHYSICS AND ASTRONOMY PROGRAMS

MAGNETOSPHERIC PHYSICS

PERSONNEL (PI=PRINCIPAL INVESTIGATOR, TL=TEAM LEADER
OI=DTHER INVESTIGATOR. TM=TEAM MEMBER)

Pl = LeAs FRANK .e »eU OF JOWA .
: IOWA CITY, IA
DI = VM. VASYLIUNAS ..e «MASS INST OF TECH
CAMBRIDGE, Ma
0T — CeFe KENNEL .« sesesesssest) OF CALIF, LA
LOS ANGELES. CA
EXPERIMENT BRIEF DESCRIPTION
THIS EXPERIMENT 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 1 EV TO 50 KEV WILL BE MEASURED IN 63
CONTIGUDOUS ENERGY BANDS WITH AN ENERGY RESOLUTION (DELTA E/E)
OF 0e17. A QUADRISPHERICAL | OW-ENERGY PROTON AND ELECTRON

DIFFERENTIAL

CONT INUOQUS
{ONE FOR
ANALYZERS

SPACECRAF T

ENERGY ANALYZER {LEPEDEA), EMPLOY ING SEVEN
CHANNEL ELECTRON MWULTIPLIERS IN EACH OF ITS TwD
PROTONS AND ONE FOR ELECTRONS) ELECTROSTATIC
WILL BE FfLOWN ON BOTH THE MDTHER AND DAUGHTER

ALL BUT 2 PERCENT OF THE FOUR=-PI STER SOLID ANGLE

FOR PARTICLE VELOCITY VECTORS ¥ILL BE COVERED.,

—====--— ISEE-A, GURNETT

EXPERIMENT NAME-~ 10-MHZ TO 10-KHZ MAGNET IC AND 10-HZ TO
200-KHZ ELECTRIC FIELD YRIAXIAL PROBES

NSSDC 1D- MOTHER =07

LAST REPORTED STATE-

0SS DIVISION=
DISCIPLINE(S)-

EXPERIMENT

APPROVED CONDITIONALLY
PHYSICS AND ASTRONOMY PROGRAMS
MAGNETOSPHERIC PHYSICS

PERSONNEL (PI=PRINCIPAL INVESTIGATOR. TL=TEAM LEADER
OIl=0THER INVESTIGATOR, TM=TEAM MEMSER)

PI - DeAe GURNETT ssevescseacscU OF 10WA

10WA CITY. 1A
DI - Fale SCARF evescssecnvaces TRW SYSTEMS GROUP

REDONDG BEACH. CA
Ol = ReWs FREDERICKS cevevcaccsTRW SYSTEMS GROUP

REDONDO BEACH, CA
OI = EsJo SHMITH cecnvsasnconcese NASA-JPL

PASADENA, CA
EXPERIMENT BRIEF DESCRIPTION

THIS EXPERIMENT, IN CONJUNCTION wivTH A  SIMILAR

EXPERIMENT FLOWN ON THE ODAUGHTER SPACECRAFT, IS DESIGNED TO
MEASURE WAVE PHENDMENA OCCURRING WITHIN THE MAGNETOSPHERE AND
SOLAR WIND. TRIAXIAL SEARCH COILS WITH HIGH-PERMEABILITY CORES
AND TRIAXTIAL ELECTRIC DIPOLES WILL BE USED., THE SEARCH COILS
wWILL HAVE A FREQUENCY RESPONSE OF 10 HZ Y0 10 KHZ. THE TIME
REQUIRED FOR ONE 16-~CHANNEL TRIAXIAL SPECTRUM ANALYSIS wiLL 8&
100 MS. BROADBAND DATA WILL ALSO BE AVAILABLE WITH A 10-KHZ
BANDWIDTH ABOUT EVERY 1 MS, ELECTRIC FIELDS wiLL BE MEASURED
BY TWwWD ORTHDGONAL 123-M TIP-TO-TIP DIPOLES IN THE SPACECRAFT
SPIN PLANE AND ONE 0.5-M DIPOLE ALONG THE SPIN AXIS. THE TIME
REQUIRED FOR TRIAXIAL 12-CHANNEL SPECTRUM ANALYSIS FROM 10 HZ
TO 200 KHZ WILL ALSD BE 100 MS. BROADBAND DATA WwWILL ALSO BE

AVAILABLE WITH A 10-KHZ BANDWIDTH AND 1-MS TIME RESOLUTION.

~==—==- ISEE-A, HARVEY - -—
EXPERIMENT NAME- ACTIVE PLASMA EXPERIMENT
NSSDC 10— MOTHER -08

LAST REPORTED STATE-

APPROVED CONDITIONALLY

0SS DIVISIOV- 2HYSICS AND ASTRONOMY PROGRAMS

DISCIPLINE(S)~

EXPERIMENT
Pl = CeCe.
0 - M.

01 - JeRe

MAGNETOSPHERIC PHYSICS

PERSONNEL (PI=PRINCIPAL INVESTIGATOR, TL=TEAM LEADER
OI=0THER INVESTIGATOR., TM=TEAM MEMBER)

HARVEY sccccnssovsassPARIS OBSERVATORY

PARIS, FRANCE
PETIT eswevecocessanessCNET

PARYIS, FRANCE
MCAFEE «eNOAA-ERL

BOULDER, CO



01 - D. JONES eseceassccsesesESRO-ESTEC
NOORDWE JKs NETHERLANDS
ot = JuM,e ETCHETO secoavessess sCNET
) PARIS, FRANCE
Ol - ReJoLoeGRARD occseacscrssceseeESRO-ESTEC
NDOORDWI JX» NETHERLANDS
D1 - R. GENDRIN cecsevsecccassCNET
PARIS, FRANCE

EXPERIMENT BRIEF DESCRIPTION

THIS EXPERIMENT WILL MEASURE THE PLASMA ELECTRON DENSITY
NEAR THE MOTHER SATELLITE AND ALSO THE TOTAL ELECTRON CONTENT
BETWEEN THE MOTHER AND DAUGHTER SPACECRAFT. THE EXPERIMENT
wiLL CONSIST OF Two DISTINCT PARTS «w) THE MOTHER
SPACECRAFT wILL CARRY AN EXPERIMENT TO DETECTY RESONANCES OF
THE AMSIENT PLASMA, AFTER AN ANTENNA HAS BEEN MOMENTARILY
EXCITED AT ONE OF THE CHARACTERISTIC FREQUENCIES OF THE PLASMA
IN WHICH 17 1s IMMERSED A  PRONCUNCED *RINGING® wiLl BE
OBSERVED. THESE RESONANCES OCCUR AT THE PLASMA FREQUENCYs THE
UPPER HYBRID RESONANCE, THE CYCLOTRON FREQUENCY AND ITS
HARMONICS. AND THE MEASUREMENT OF THEIR FREQUENCIES WwILL
PERMIT THE DETERMINATION OF SEVERAL PLASMA PARAMETERS,
INCLUDING THE ELECTRON DENSITY. IN THIS EXPERIMENT, THE
TRANSMITTER wiLlL BE ©DESIGNED TO STEP THROUGH A NUMBER OF
5UB-BANDS, COVERING THE CHAQACTERISTIC RESONANCE FREQUENCIES
OF THE PLASMA, AND  (2) THE INTEGRATED DENSITY BEVYWEEN THE
MOTHER -AND THE DAUGHTER WwiLL RAE OBYAINED FROM A  SECOND
EXPERIMENT WwHICH WILL MEASURE THE PHASE DELAY INTRODUCED BY
THE AMBIENT PLASMA, ONTO A WAVE OF FREQUENCY ABOUT 1 MHZ
TRANSMITTED FROM THE MOTHER AND RECEIVED ON THE DAUGHTER
(EXPERIMENT 6). THE PHASE wILL B8F COMPARED AGAINST A
PHASE-COHERENT SIGNAL TRANSMITTED FROM THE MOTHER TO0 THE
DAUGHTER BY MODULATIDN ONTO A CARRIER OF FREQUENCY H1IGH ENDUGH
TO BE UNAFFECTED B8Y THE AMBIENT PLASMA,

-—~ [SEE-As HELLIWELL

EXPERIMENT NAME- VLF WwAVE INJECTION

NSSDC J0O- MOTHER -13

LAST REPORTED STATE- APPROVED CONDITIONALLY

0SS DIVISION=- PHYSICS AND ASTRONOMY PROGRAMS
DISCIPL INE(S)~ MAGNETOSPHERIC PHYSICS
EXPEREMENT PERSONNEL (PI=PRINCIPAL INVESTIGATOR. TL=TEAM LEADER
OI=0THER INVESTIGATOR, TM=TEAM MEMBER)
cessevoec s STANFORD U
STANFORD.

Pl -~ .ReA, HELL IWELL
cA
EXPERIMENT

THIS
INTERACTIONS

PARTICLES

BRIEF DESCRIPTION
EXPERIMENY 1S INTENDED
BETWEEN DISCRETE

TO PROVIDE DATA TO STUDY
VLF WAVES AND ENERGETIC
IN THE MAGNETOSPHERE. FTHE VLF WAVES WILL BE PRODUCED
By A  GROUND-BASED TRANSMITTER. INJECTION OF THE WAVE BEYOND
THE IONOSPHERE wilLL BE ASSURED BY TRANSMITTER LOCATION IN'A
REGION WHERE THE MAGNETIC LINES OF FORCE ARE QOPEN, IN THIS
CASE SIPLE STATION. ANTARCTICA. THE INJECTED SIGNAL AND ANY
STIMULATED VLF EMISSIONS WILL BE RECORDED THROUGH A LOOP
ANTENNA BY A 1- TO 20-KHZ BROADBAND RECEIVER ON THE SATELLITE.
THE OBSERVED PARAMETERS WILL BE INTENSITY OF RECEIVED RADIO
FREQUENCY AS A FUNCTION OF YIME.

ISEE=~A,

HEPPNER -
EXPERIMENT NAME- DC ELECTRIC FIELDS
NSSDC [D~ MOTHER -11

LASY REPORTED STATE- APPROVED CONDITIONALLY

‘0$S OIVISION-
DISCIPLINE(S)~

PHYSICS AND ASYRONOMY PROGRAMS
MAGNETOSPHERIC PHYSICS

ExPERIMENT PERSONNEL (PI=PRINCIPAL INVESTIGATOR,
OI=0THER INVESTIGATOR,

HEPPNER eessssscoes «+ s NASA=GSFC
GREENBELTY

ee e e NASA-GSFC
GREENBELT,

*seeeNASA=GSFC
GREENBELT,

eeesU OF 10WA
I0WA CITY, 1A
CAUFFMAN seoeveesesees AEROSPACE CORP
EL SEGUNDD, CA

TL=TEAM LEADER
THM=TEAM MEMBER)

PI = J.P.

MD
or -

Tekow AGGSON o

MD

DI - N.Ce. MAYNARD «eoe

. MD
0I - DeA. GURNETT ..

Ol - DaA.

EXPERIMENT BRIEF DESCRIPTION

THIS EXPERPIMENT IS INTENDED TO STUDY
ELECTRIC FIELD AND L. OW-FREQUENCY PLASMA WAVES IN THE
PLASMASPHERE, MAGNETOSPHERE » MAGNETOSHEATH, AND SOLAR WIND. A
L65=M TIP-TO-TIP DIPALE ANTENNA wILL BE USED TO MAKE OC AND AC
ELECTRIC FIELD MEASUREMFNTS [IN THE FOLLOWING NINE FREQUENCY
WINDDWS =- 0.1 TO 0.32 HZ, 0432 TO0 1| HZ, 1 TO 3.2 HZ, 3.2 YO
10 HZ, 10 TO 32 HZ, 32 TO 100 HZ, 100 TO 320 HZ, 320 TO 1000
HZe AND 1000 TO 3200 HZ. DC MEASUREMENTS WILL 8E MADE IN ANY
OF 256 ANGULAR SECTIONS THREE TIMES OR 24 TIMES PER SEC.
DEPERDING ON THE BIT RATE. DC MODE MEASUREMENTS wILL HAVE A
TwO-STEP VARIABLE GAIN CONTROLLED FROM THE GROUND. THE
RESOLUTION IN THE HMIGHEST GAIN STATE WILL BE 0.12 Mv wiTH A
DYNAMIC RANGE OF PLUS ©0OR MINUS 0.983 Ve THE AC MEASUREMENT
ELECTRONICS WILL CONSIST OF TWw0 AMPLIFIER SECTIONS. ONE
AMPLIFLIER WILL DE USED FOR LOW-FREQUENCY CHANNELS, AND ONE FOR
HIGH-FREQUENCY CHANNFLS. GAIN FOR EACH AMPLIFIER wiLL 8E

QUASI-STATIC
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CONTROLLABLE INDEPENDENTLY
GAIN MODE. EACH ANALYZER
0«6 MICROVOLTS RMS. THE

FROM THE GROUND. IN THE HIGHEST
CHANNEL WILL HAVE A SENSITIVITY OF
EXPERIMENY CAN BE RUN IN EITHER A
SUN-SENSOR SYNCHRONIZED QR FREE STATE AS CONTROLLED FROM THE
GROUND . IN ADDITION, THE AC PORTION CAN BE RUN IN AN AVERAGING
MODEs OR AN ALTERNATVING AVERAGING AND PcAK AMPLIVUDE OETECTION
MODE PER TELEMETRY READOUT SEQUENCE.

—=r==-= ISEE-A+ HOVESTADT

EXPERIMENT NAME- LOW-ENERGY COSMIC-RAY COMPQOSITION

NSSDC ID- MOTHER -05

LAST REPORTED STATE- APPRDVED CONDITIONALLY

0SS DIVISION— PHYSICS AND ASTRONOMY PROGRANMS
DISCIPLINE(S)- HIGH ENERGY ASTROPHYSIC

EXPERIMENT PERSONNEL (PI=PRINCIPAL INVESTIGATOR,
OI=0THER INVESTIGATOR,

TL=TEAM LEADER
TM=TEAM MEMBER)

PI - DeKe HOVESTADT cceeeveccaaMP]

GARCHINGs FED REP OF GERMANY
or - JeJe D*GALLAGHER esecesecasU OF MARYLAND

COLLEGE PARKs MD
or - M, SCHOLER csccecsveces s MPI-EXTRATERR PHYS

GARCHING, FED REP OF GERMANY
Ol - Le.A. FISK seescasosnecsesesNASA=-GSFC

GREENBELT, MD
Ol - Co¥Ys FAN ceevocssccccaccsesl) OF ARIZONA

TUCSON. AZ
QI - Ge GLOECKLER sevseevsvecU OF MARYLAND

COLLEGE PARKs MD
EXPERIMENT BRIEF DESCRIPTION

THIS EXPERIMENT IS DESIGNED TO STUDY, BY MEANS OF

IDENTICAL INSTRUMENTATION ON THE HELIOCENTRIC AND MOTHER
SPACECRAFT, THE NUCLEAR AND IONIC CHARGE AS WELL AS 1SOTOPIC
COMPOSITION oF INTERPLANETARY AND ' MAGNETOSPHERIC HEAVY
PARTICLES. THE MEASUREMENTS WILL BE MADE OF THE FOLLOWING
SPECIES IN THE DESIGNATED RANGES == (1) SOLAR 'WIND 1ONS (S5
KEV/CHARGE TO 20 MEV/CHARGE } o 2) SUPRATHERMAL
MULTIPLE-CHARGED IONS (2, Q@ LESS THAN OR £QUAL TO 26 IN THE
ENERGY RANGE S TO S50 KEV/NUCLEON), AND (3) TRAPPED PARTICLES
{0.05 TO & MEV/NUCLEON). THE INSTRUMENTATION WILL CONSIST OF
TWwO SENSORS ON EACH SPACECRAFT WHICH WILL USE ELECTROSTATIC
DEFLECTION TECHNIQUESs, THIN WINDOW PROPORTIONAL COUNTERS. AND
POSITION-SENSITIVE SOLID-STAYE DETECTORS. THE SENSORS WwiILL

HAVE LARGE GEOMETRICAL
1.Ees 0e0a

MEASUREMENTS o
MEASUREMENTYS.

FACTORS OVER THE ENTIRE ENERGY RANGEs
CM SQ STER FOR THERMAL AND SUPRATHSERMAL SOLAR WIND
AND 3 CM SQ STER FDR LOY ENERGY COSMIC RAY

ISEE-As MDZER

EXPERIMENT NAME- DC YO 12-HZ ELECTRIC FIELD PROBE

NSSDC 10~ MOTHER =06

LAST REPORTED STATE- APPROVED CONDITIONALLY

0SS DIVISION~
DISCIPLINE(S)~

PHYSICS AND ASTRONOMY PROGRAMS
MAGNETOSPHERIC PHYSICS

EXPERIMENT PERSONNEL (PI=PRINCIPAL INVESTIGATOR,
OI=DTHER INVESTIGATOR,

YL=TEAM LEADER
TM=TEAM MEMBER)

Pl = F.Se MDZER eesevessavecscel OF CALIF, BERKELEY
BERKELEY,s CA

01 = MeCo KELLEY cccvecccccacssl OF CALIF, BERKELEY
BERKELEYs CA )

or - 2Gae FALTHAMMER scevscecssROYAL INST OF TECH
STOCKHOLM, SWEDEN

o1 - K. KNOTT cosvosses ++ sESRO-ESTEC .
NOORDWIJK+s NETHERLANDS

or - A, PEDERSON « e «ESRO-ESTEC
NOOROWIJKs NETHERLANDS

Ol - U.V. FAHLESON o ««ROYAL [INST OF TECH
STOCKHOLM, SWEDEN N

EXPERIMENT BRIEF DESCRIPTIQN

THE OBJECTIVE OF THIS EXPERIMENT WILL BE TO STUDY THE
QUASI-STATIC ELECTRIC FIELD IN THE PLASMA SPHERE »
MAGNETOSPHERE . MAGNETOSHEATH, AND SDLAR WINDe THE 4-IN.-DIAM
SPHERES WILL BE MOUNTED AT THE END OF A 30-M BOOM IN THE
SATELLITE SPIN PLANE. TO ATYEMPT TO OVERCOME YHE SPACECRAFY
SHEATH (A POTENTIAL PROBLEM WHICH PLAGUES MOST ELECTRIC FI&LD
DETECTORS) AN ELECTRON GUN 1s INCLUDED ON THE SPACECRAFT
BODY, THE INSTRUMENT IS TO BE SENSITIVE T0O FIELOS FROM

THRESHOLD TO 5 Mv/M [N THE FREQUENCY BAND OF 0 TO 12 HZ.

1SEE-A, OGILVIE

EXPERIMENT NAME- THREE-DIMENSIONAL (SIX AXES).

10~-KEV ELECTRON SPECTROMETERS

6~EV YO

NSSDOC ID- MOTHER -02

LAST REPORTED STATE- APPROVED CONDITIONALLY

0SS DIVISION-
DISCIPLINE(S}~-

PHYSICS AND ASTRONOMY PRDGRAMS
MAGNETOSPHERIC PHYSICS



PERSONNEL (PI=PRINCIPAL INVESTIGATOR, TL=TEAM LEADER

EXPERIMENT
O1=0OTHER INVESTIGATOR:s TM=TEAM MEMBER)
Pl = KauWe OGILVIE acevecvcooreeNASA-GSFC
GREENBELT, MD
O = J«Ds SCUDDER eesesccccseesNASA-GSFC
GREENBELT, MD

EXPERIMENT BRIEF DESCRIPTION

THIS EXPERIMENT IS TO STUDY THE TRANSPORTYT COEFFICIENTS
OF+ AND TURBULENCE INs 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 CYL INDRICAL ELECTROSTATIC
ANALYZERS wILL BE USED TO MAKE THREE-DIMENSIONAL MEASUREMENTS
OF THE ELECYRON DISTRIBUTION FUNCTION FROM 6 EV TO 10 KEV.
MEASUREMENTS WILL BE MADE IN TWO ENERGY RANGES WwITH AN ENERGY
RESOLUTION OF 0407 THE ENTIRE SEY OF SIX SIMWYANECGUS
SPECTROMETER MEASUREMENTS WwILL BE TAKEN WHILE THE SATELLITE
ROTATES THROUGH 60 DEG. EACH SPECTROMETER AXIS WILL CONSIST OF
THE CURVED PLATE ANALYZER AND A CHANNELTRON DETECTOR.

1SEE—-As RUSSELL

EXPERIMENT NAME- MAGNETIC FIELDS
NSSDC ID- MOTHER -04

LAST REPOQRTED STATE- APPROVED CONDITIONALLY

0SS DIVISION- PHYSICS AND ASTRONOMY PROGRAMS
DISCIPLINE(S)— MAGNETOSPHERIC PHYSICS

EXPERIMENT PERSONNEL (PI=PRINCIPAL INVESTIGATOR. TL=TEAM LEADER
. o THER INVESTIGATOR, TM=TEAM MEMBER)
e oo esU OF CALIFs LA
LOS ANGELES. CA

MCPHERRON secescsesceeslU OF CALIF, LA

LDS ANGELESe CA
sesvssveees IMPERIAL COLLEGE

LONDON, ENGL AND

PI - CaTe RUSSELL

0l - Aedle

ol - Pe.Ce HEDGECOCK
EXPERIMENT

THIS

BRIEF DESCRIPTION

EXPERIMENT WILL CONSIST OF A FLIPPABLE BOOM-MOUNTED
TRIAXIAL FLUXGATE MAGNETOMETER THAT WILL MEASURE THE STEADY
MAGNETIC FIELD AND 1Ts LOW-FREQUENCY ~ VARIATIONS. THE
MAGNETOMETER HAS TWO OPERATING RANGES MINUS TO PLUS (M-P} 8192
GAMMA AND M=-P S512.GAMMA IN EACH VECTYOR COMPONENT. THERE ARE
ALSO THREE ' MODES, SELECTABLE IN EACH OPERATING RANGE. THE
FIRST MODE DIGITIZES ODATA [INTO 16 BITS. AND THE OTHER TwO
INVOLVE 8 BIT DIGITIZATION. OF THE LATTER TWO MODES, THE
FIRST HAS DYNAMIC RANGES OF M-pP 1024 GAMMA AND M-P 64 GAMMA
AND THE SECOND HAS OYNAMIC RANGES OF M-P 256 GAMMA AND M-P 16
GAMMA « THE TELEMETRY BANDWIDTH OF THE MAGNETOMETER 1s A
FUNCTION OF OPERATING MODE AND SPACECRAFT TELEMETRY RATE, AND
VARIES FROM 2 HZ AT THE 2048 OIT PER SECOND RATE IN THE DOUBLE
PRECISION MODE TO 32 HZ AT THE 16 KILOBIT RAYE IN EITHER OF
THE TWO SINGLE PRECISION MODES. AN IOENTICAL INSTRUMENT IS TO
BE FLOWN ON THE DAUGHTER SPACECRAFT, PERMITTING SEPARATION OF
TEMPORAL AND SPATIAL MAGNETIC FLUCTUATIONS.

ISEE-As SHARP

EXPERIMENT NAME- PLASMA COMPODSITION
NSSDC ID- MOTHER -12
LAST REPORTED

STATE— APPROVED CONDITIONALLY

0SS DIVISION- PHYSICS AND ASTRONOMY PROGRAMS
DISCIPLINE(S)- MAGNETOSPHERIC PHYSICS

EXPERIMENT PERSONNEL (PI=PRINCIPAL INVESTIGATQOR, TL=TEAM LEADER
OTHER INVESTIGATOR, TM=TEAM MEMBER)

PI = ReDe SHARP o - see «LOCKHEED PALO ALTO
PALO ALYO, CA
0f - Ge HAERENDEL se00000reececsMPI-EXTRATERR PHYS
° GARCHING, FED REP OF GERMANY
01 = H.Re ROSENBAUER cvevseseacMPI-EXTRATERR PHYS
. GARCHINGs FED REP OF GERMANY
O - ReGs JOHNSON ceocessncessss L OCKHEED PALO ALTYO
PALDO ALTOs CA
DI = EoGe SHELLEY sscscccoasesess LOCKHEED PALO ALTO
PALD ALTD, CA
ol - Je. GEISS secessesvecenesl OF BERNE
BERNEs SWITZERLAND
01 = PaXe EBERHARDT sceescesevel OF BERNE
BERNE, SWITZERLAND
a1l - He BALSIGER cesvsvcncececely OF BERNE
BERNE. SWITZERLAND-

EXPERIMENTY BRIEF DESCRIPTION

THE OBJECTIVE OF THIS INVESTIGATION WILL 8E TO DETERMINE
THE ION COMPOSITION AND ENERGY SPECTRA OF THE PLASMA WITHIN
THE MAGNETOSPHERE, MAGNETOSHEATH,. AND SOLAR WwIND. AND TO
DETERMINE THE ANGULAR OISTRIBUTION OF THE PLASMA 1IN THE
MAGNETOSHEATH. AN ENERGETIC 1ION MASS SPECTROMETER WwILL BE
FLOWN THAY WILL HAVE AN ELECTROSVATIC ENERGY ANALYZER FOLLOWED
8y A COMBINED CYL INDRTCAL, ELECTROSTATIC/MAGNETIC MASS
ANMALYZERe A COMBINATION OF ELECTRON MULTIPLIERS WILL BE USED
AS THE ODETECTDORSe. THE ENERGY-PER-UNIT~-CHARGE RANGE MEASURED
witlL B8E FROM 0 TO 40 KEVe THE MASS-PER~UNIT-CHARGE RANGE
MEASURED WwiLL EXTEND FROM 1 TO 138 AMU.

EXPERIMENT

42

ISEE-A,

SIMPSON ~- - ——
EXPERIMENT NAME- MED[UM-ENERGY COSMIC RAYS
NSSDC 10— MOTHER -14

LAST REPORTED STATE- APPROVED CONDITIONALLY

0SS DIVISION— PHYSICS AND ASTRONOMY PROGRAMS
DISCIPLINE(S)- HIGH ENERGY ASTROPHYSIC

PERSONNEL (PI=PRINCIPAL INVESYIGATOR.
OI=0THER INVESTIGAYOR. Tu=

TL=TEAM LEADER
S AM MEMBER)

PI1 - JeAe SIMPSON secsscescasesl OF CHICAGO

CHICAGO, fL .
OI - G.Me MASON .. cesessesssl OF CHICAGO

CHICAGO. IL
or - 8. CARTWRIGHT cessseccssll OF CHICAGO

CHICAGO. IL
01 - M. GARCIA~MUNOZ «ssecessl OF CHICAGD

CHICAGO. IL
EXPERIMENT BRIEF DESCRIPTION

THIS EXPERIMENT 15 DESIGNED TO STUDY A WwIDE RANGE OF

INTENSITEES  ENCOUNTERED IN INTERPLANETARY SPACE AND THE
MAGNETOSOPHERE FOR ENERGETIC COSMIC RAY NUCLEONS. THE ISOTOPES
TO BE SEPARATED ARE HYDADGEN 31+ HYDRDGEN 2. HELIUM 3, AND
HELIUM & FROM 10 TO 150 MEV/NUCLEON. DIFFERENTIAL ENERGY
SPECTRA ARE TO BE DBTAINED FOR HYDROGEN AND HELIUM FROM 0.5 TO
150 MEV/NUCLEDN AND FOR LIVHIUM THROUGH COBALT (Z FROM 3
THROUGH 27) IN THE ENERGY RANGE FROM 10 TO 700 MEV/NUCLEON.
THE  INSTRUMENTATION  WILL  CONSIST OF AN EXTENDED RANGE
TELESCOPE  (ERT)  FORMED BY A COMBINATION OF SOLID-STATE
DETECTORS, A  CESIUM [IDDIDE SCINTILLATOR., AND A PLASTIC

ANTICOINCIOENCE SCINTILLATOR,

ISEE-As WILLIAMS -
EXPERIMENT NAME- ENERGETIC ELECTRONS AND PROTONS
NSSOC ID— MOTHER -09

LAST REPORTED STATE- APPROVED CONDITIONALLY

0SS DIVISION- PHYSICS AND ASTRONOMY PROGRAMS
DISCIPLINE(S)~ MAGNETOSPHERIC PHYSICS

EXPERIMENY PERSONNEL (PI=PRINCIPAL INVESYIG‘TOR. TL=TEAM LEADER
OI=0THER INVESTIGATOR, TM=TEAM MEMBER)

PI - DdaJde WILLIAMS sevsovsoeese«NOAA-ERL
BOULDER. €O
Ol = Ce0s BOSTROM sccocssncecesAPPLIED PHYSICS LAB
SILVER SPRINGs MD
o1 - 8. WILKEN ccocecesncenccMPI-AERONDMY
LINDAU, FED REP OF GERMANY
OI = TaA. FRITZ acecscoscnanses NOAA-ERL
BguLbszR, CO
ol -  Ge WIBBERENZ eee sessU OF KIEL
KIEL, FED REP OF GERMANY
o1 - E. KEPPLER eacse e sMPI~AERONOMY .

LINDAU., FED REP OF GERMANY
EXPERIMENT BRIEF DESCRIPTION

THIS EXPERIMENT IS DESIGNED TO IDENTIFY AND YO STUDY
PLASMA INSTABILITIES RESPONSIBLE FOR ACCELERATION. SOURCE AND
LOSS ME CHANISMS, AND BOUNDARY AND INTERFACE PHENDMENA
THROUGHOUT THE ORBITAL RANGE aF THE MOTHER/ZDAUGHTER
SATELLITES. A PROTON TELESCOPE AND AN ELECTRON SPECTRDME TER
wiLlL BE FLOWN ON EACH SPACECRAFT TO MEASURE DETAILED ENERGY
SPECTRUM AND ANGULAR DISTYRIBUTIONS., THESE DETECTORS WiLL USE
SILICON SURFACE BARRIER TOTALLY-DEPLETED SOLID-STATE DEVICES
OF VARIOUS THICKNESSESs AREASe AND CONFIGURATIONS. PROTONS IN
8 CHANNELS BETWEEN 20 KEV AND 2 MEV, AND ELECTRONS [N 8
CHANNELS BETWEEN 20 KEV AND 1| MEV ¥WILL BE MEASURED. A SEPARATE
SOLID STATE DETECTOR SYSTEM WILL MEASURE THE ENERGY SPECTRA
ANO PIYCH ANGLE DISTRIBUTIONS OF ALPHA PARTICLES AND HEAVY
10NS IN THE ENERGY RANGE ABOVE 150 KEV PER NUCLEON.

EEEEBEENREXEFANEEEREL EE A KEEE [SEE~D SERAASIEIEERE LR LB H KR €22

SPACECRAFT COMMON NAME- ISEE-B
ALTERNATE NAMES- [MP~K PRIME, [ME=D
DAUGHTER

NSSDC ID- DAUGHTR

LAST REPDRTED STATE- AN APPRDVED MISSIDN

LAUNCH DATE- 2HALF 77 SPACECRAFT WEIGHT- 120. KG
LAUNCH SITE- CAPE CANAVERAL, UNITED STATES
LAUNCH VEHICLE~- DELTA
SPONSORING COUNTRY/Z/AGENCY
UNITED STATES NASA-0SS
INTERNATIONAL ESRO
PLANNED ORBIT PARAMETERS
ORBIT TYPE- GEUCENTRIC
ORBIT PERICD- MIN INCLINATION- 28. DEG
PERIAPS IS— S00. KM ALY APOAPSIS~ 131000. KM ALT

SPACECRAFT PERSONNEL (PM=PROJECT MANAGER. PS=PROJECT SCIENTIST.
MG=PROGRAM MANAGER, SC=PROGRAM SCIENTIST)

«+ ESRO-ESTEC
NOORDW [ JK o

PM - A, HAWKYARD

esses

NETHERL ANDS



PAGE sescnssevesesesESRD-ESTEC
NOORDWIJIK, NETHERLANDS
sessccessasseve NASA HEADQUARTERS
WASHINGYONs DC
esssecesseNASA HEADQUARTERS
WASHINGTON. DC

HOLTZ
SCHMERL ING

SPACECRAFT BRIEF DESCRIPTION

THE EXPLORER CLASS
MOTHER/ DAUGHT ER /HEL IOCENTRIC MISSION C(ISEE As Bs AND C). THE
PURPUSES aF  THE MISSION  wiLt BE (1) TO INVESTIGATE
SOLAR-TERRESTRIIAL REBLATIONSHIPS AT THE OQUTERMOST BOUNDARIES OF
THE EARTH'S MAGNETOSPHERE. {23 TO EXAMINE IN DETAIL THE
STRUCTURE OF THE SOLAR WIND NEAR EARTH AND THE SHOCK WAVE THAT
FORMS THE INTERFACE BETWEEN THE SOLAR WIND AND EARTH. AND (3)
TO CONTINUE THE INVESYIGATION OF COSMIC RAYS AND SOLAR FLARES
IN THE INTERPLANETARY REGION NEAR 1 AU. THE MISSION WILL THUS
EXTEND THE INVESTIGATIONS (OF PREVIOUS IMP  SPACECRAFT, THE
MOTHER/DAUGHTER PORTYION OF THE MISSION WILL CONSIST OF TwD
SPACECRAFTY WITH A STATION-KEEPING CAPABILITY IN A HIGHLY
ECCENTRIC EARTH ORBIT WITH APOGEE FROM 18 TO 23 EARTH RADII.
THE SPACECRAFT WwILL MAINTAIN A SMALL SEPARATION DISTANCE, AND
WILL MAKE SIMULTANEOUS COORDINATED MEASUREMENTS TO PERMIT
.SEPARATION OF SPATIAL FROM  TEMPORAL I1RREGULARITIES IN THE
NEAR-EARTH SOL AR wIND, THE BOw SHOCKs AND INSIDE THE
MAGNETOSPHERE.

DAUGHTER SPACECRAFT IS PART OF THE

—=—===<- [SEE~Bs ANDERSON

EXPERIMENT NAME- ENERGETIC ELECTRONS AND PROTONS

NSSDC ID- DAUGHTR-O0R

LAST REPORTED STATE- APPROVED CONDITIONALLY

0SS DIVISION- PHYSICS AND ASTRONOMY PROGRAMS
DISCIPLINE{(S)- MAGNETOSPHERIC PHYSICS

EXPERIMENT PERSONNEL (PI=PRINCIPAL INVESTIGATOR, TL=TEAM LEADER
0I=0THER INVESTIGATOR, TM=TEAM MEMBER)

Pl - KeA. ANDEPSON soeeee «eU OF CALIF. BERKELEY

BERKELEY, CA
OI = Cole MENG « +sU DF CALIF. BERKELEY

"BERKELEY, CA
Of = JoMe BOSQUED esseesccsasesPAUL SABATIER U

TOULOUSE. FRANCE
o1 - R. PELLAT cececescsvecsesPAUL SABATIER U

TOULOUSE , FRANCE
OI - Fa¥e CORONITI eecuncecsanel IF CALIF. La

LOS ANGELESs CA
01 - H. REME e eeeeessnsesssessPAUL SABATIER U

TOULOUSE, FRANCE
O - RuPe LIN somsessessccceeesl OF CALIF, BERKELEY

BERKELEY, CA
O =~ GeKe PARKS eecevvecssssseall OF WASHINGTON

SEATTLE, WA
EXPERIMENT BRIEF DESCRIPTION

THE PURPUSE OF THIS EXPERIMENT WILL BE TO DETERMINE, BY

USING  IDENTICAL INSTRUMENTATION  ON  THE MOTHER/DAUGHTER
SPACECRAFT, THE SPATIAL EXTENT, PROPAGATION VELOCITY, AND
TEMPORAL HBEHAVIOR OF A WIDE VARIETY OF PARTICLE PHENOMENA.
ELECTRONS WILL BE MEASURED IN TWO [NTERVALS DVER THE ENERGY
RANGE FRIM 8 T 200 KEV. AND PROTONS WILL BE MEASURED IN THREE
INTERVALS OVER THE ENERGY RANGE FROM 10 TO 380 KEV. IDENTICAL
INSTRUMENTATION 0N EACH SPACECRAFT WILL CONSIST OF A PAIR OF
SURFACE BARRIEF SEMICONDUCTOR DETECTOR TELESCOPES (ONE WITH A
FOIL AND ONE WITHOUT A FOIL) AND FOUR FIXED-ENERGY ELECTRIC
FIELD CHARGED PARTICLE ANALYZERS. THESE ANALYZERS WILL BE USED
TO MEASURE ELECTRONS AND PROTONS SEPARATELY AT 2 AND 6 KEV,

~e--~-~ {SEE-Bs EGIDI

EXPERIMENTY NAME=- 530-£EV TQ 25-KEV ION AND 3S-EV TO 7-KEV

ELECTRON PLASMA PROBES
NSSDC

ID- DAUGHTR~02

LAST REPORTED STATE- APPROVED CONDITIONALLY

0SS DIVISION-
DISCIPLINE(S) -

PHYSICS AND ASTRONOMY PROGRAMS
MAGNETOSPHERIC PHYSICS
EXPERIMENT PERSONNEL (PI=PRINCIPAL INVESTIGATOR, TL=TEAM LEADER
OI=0THER INVESTIGATOR, TM=TEAM MEMBER)

P1 - Al EGID1 eeaslU OF ROME

ROME, ITALY
01 - Ge MOREND sesessessssU OF ROME

ROME. ITALY
o1 - P, CERULLI ceeececssasesasU OF ROME

ROME, 1TALY
ot - v. FORMISAND ececessassaslU OF ROME

ROME, ITALY
DI - SeCs CANTARAND seecsoescseld OF ROME

ROME, ITALY
EXPERIMENT BRIEF DESCRIPTION

THE OBJECTIVE OF TFHIS EXPERIMENT wILL BE TO GAIN A

BETTER UNDERSTANDING OF THE INTERACTION OF THE SOLAR WIND wW{TH
THE EARTH®*S MAGNETIC FISLO 8Y MEASURING ION AND ELECTRON
FLUXES AS FUNCTIONS OF DIRECTION AND ENERGY. ONE ELECTROSTATIC
ANALYZER AND FIVE FARADAY CUPS WILL BE USED YO MEASURE THE ION
PISTRIBUTION FUNCTION FROM 50 SV TO 25 KEV PER UNIT CHARGE.
TwWO FARADAY CUPS WILL BE USED TO MEASURE THE ELECTRON
DISTRIBUTION FUNCTION FROM 36 EV TO 7 KEVs THE ELECTROSTATIC

a3

ANALYZER oILL HAVE SEVERAL NARROW ENERGY WINDOWS TO MAP THE
PARYICLE (ION AND  ELECTRON) DISTRIBUTION FUNCTION IN DEVALL.
EACH OF THE FIVE FARADAY CUP-CHANNELTRON DETECTORS WILL SERVE
AS FLUX ©OETECTORS TO SIMULTANEOUSLY MAP THE 10N DISTRIBUTION
FUNCTION TD A COARSE ENERGY RESOLUTION. EACH OF THE. Two
FARADAY CUP-CHANNELTRDN DETECTORS WILL SERVE AS A FLUX
DETECTOR TO MAP THE ELECTRON DISTRIBUTION FUNCTION TO COARSE

ENERGY RESRUTION.

ISEE~-B+ FRANK

EXPERIMENT NAME— HOT PLASMA
NSSDC ID- DAUGHTR-03

LASY REPORTED STATE~- APPROVED CONDITIONALLY

0SS DIVISION-
DISCIPL INEL(S)-

PHYSICS AND ASTRONOMY PROGRAMS
MAGNETOSPHERIC PHYSICS

EXPERIMENT PERSONNEL (P]
OI=0THER INVESYIGATOR.

RINCIPAL INVESTIGATORs TL=TEAM LEADER
TM=TEAM MEMBER)

PI - L.A, FRANK scsucenecvescasty OF 10wWA
. TOWA CITY, IA
01 - V.M. VASYLIUNAS secaveeesasMASS INST OF TECH
. CAMBRIDGE, MA
Ol - C.F. KENNEL o seeseavsld OF CALIF. LA
LOS ANGELES, CA
EXPERIMENT BRIEF DESCRIPT{ON
THIS EXPERIMENT Is DESIGNED YO STUDY, BY MEANS OF
TDENTICAL INSTRUMENTATION ON THE MOTHER/DAUGHTER SPACECRAFT,
THE SPATIAL AND TEMPORAL VARIATIONS DF THE SOLAR WIND AND
MAGNETOSHEATH ELECTRONS AND IONS. PROTONS AND ELECTRONS IN THE
ENERGY RANGE FROM 1 EV TO 50 KEV WILL BE MEASURED IN 83
CONTIGUOUS ENERGY BANDS wITH AN ENERGY RESOLUTION (DELTA E/E}
OF 0e17. A QUADRISPHERICAL LOW-ENERGY PROTON AND ELECTRON
DIFFERENT 1AL ENERGY ANALYZER (LEPEDEA)s EMPLOYING SEVEN
CONTINUOUS CHANNEL ELECTRON MULTIPLIERS IN EACH OF ITS Two
(ONE FOR PROTONS AND ONE FOR ELECTRONS) ELECTROSTATIC
ANALYZERS witL BE FLOWN ON B0TH MOTHER AND DAUGHTER
SPACECRAFT, ALL 3UT 2 PERCENT NOF THE FOUR PI STER SOLID-ANGLE

WILL BE COVERED FOR PARTICLE VELOCITY VECTORS.

1SEE~-B» CURNETT —————

EXPERIMENT NAME- 10-HMZ TO 10-KHZ MAGNETIC AND 10-HZ YO
200-KHZ ELECTRIC FIELD NONOCAXIAL PROBES

NSSDC 1D~ DAUGHTR-05

LAST REPIRTED STATE~ APPROVED CONDITIONALLY

0SS OIVISION- PHYSICS AND ASTRONOMY PROGRAMS
DISCIPLINE(S)= MAGNETOSPHERIC PHYSICS
EXPERIMENT PERSONNEL (PI=PRINCIPAL

INVESTIGATORe TL=TEAM LEADER

O1=0THER INVESTIGATOR, TM=TEAM MEMBER)

Pl - D.A, GURNETT saes Y OF 10wWA

10WA CITY, IA
Ol = Fele SCARF ,ae ssveeaeseTRW SYSTEMS GROUP

REDONDO BEACH. CA
01 -~ Ea.d, SMITH ssssssecsonsoseNASA~IPL

PASADENA, CA
0! - R.W. FREDERICKS seeseesseesTRY SYSTEMS GROUP

REDONDO BEACHs CA
EXPERIMENT BRIEF DESCRIPTION

IN THIS EXPERIMENT A SINGLE-AX1S SEARCH COoIL

MAGNETOMETER WITH A HIGH PERMEABILITY CORE AND A SINGE
ELECTRIC FIELD DIPOLE (RELATIVELY SHORT) WILL MEASURE WAVE
PHENOMENON OCCURRING WITHIN THE MAGNETOSPHERE AND SOLAR WIND
IN CONJUNCTION WITH A SIMILAR EXPERIMENT FLOWN ON THE MOTHER
SPACECRAFT, THE TIME REQUIRED FOR A 16-CHANNEL SPECTRUM
ANALYSIS IN A RANGE OF 10 HZ TQ 10 KHZ FROM THE SEARCH COIL
wIiLL BE 100 MS,. THE TIME REQUIRED FOR A 16-CHANNEL SPECTRUM
ANALYSIS IN A RANGE OF 10 HZ YO 200 KHZ FROM THE ELECTRIC
OIPOLE WwILL ALSO BE 100 MS. THE OIPOLE WILL 8E MOUNTED

PERPENDICULAR TO THE SPIN AXIS.

1SEE-Bs HARVEY

EXPERIMENT NAME- RADIO PROPAGATION RECEIVER
NSSDC ID- DAUGHTR-06

LAST REPDRTED STATE~ APPROVED CONDITYIONALLY

0SS DIVISION- PHYSICS AND ASTRONOMY PROGRAMS
OISCIPLINE{S)- MAGNETOSPHERIC PHYSICS

EXPERIMENT PERSONNEL (PI=PRINCIPAL INVESTIGATOR., TL=TEAM LEADER

O1=DTHER INVESTIGATOR., TM=TEAM MEMBER)
PI = CoC. HARVEY o Y «PARIS OBSERVATORY
PARIS. FRANCE
o1 - R. GENDRIN o <CNET
PARIS, FRANCE
Ol - JuP. MCAFEE oo +NOAA-ERL
BOULDER. €O
o1 - M. PETIT oo SCNET
"PARIS. FRANCE
ot -~ D. JONES eoes <ESRO-ESTEC
NOORDWIJK, NETHERLANDS



OF = JeMe ETCHETO eccsscovesansCNET .
PARLIS, FRANCE
O = ReJsLeGRARD eeocevecvecneecasESRO-ESTEC

- . NDOORDWI JK, NETHERLANDS
EXPERIMENT BRIEF DESCRIPTION i
MOTHER AND

THE TOTAL ELECTRON CONTENT BETWEEN THE
DAUGHTER wILL BE OBTAINED BY MEASURING THE PHASE DELAY
-INTRODUCED BY THE AMBIENT PLASMA ONTO A WAVE OF FREQUENCY
ABOUT 1 MHZ . TRANSMITTED FROM THE MOTHER (EXPERIMENT 8) AND

RECEIVED ON THE DAUGHTER. THE PMASE wILL BE COMPARED AGAINST
A  PHASE-COHERENT SIGNAL TRANSMITTED FROM THE MOTHER TO THE
DAUGHTER BY MODULATION ONTO A CARRIER OF FREQUENCY HIGH ENOUGH
TO BE UNAFFECTED BY THE AMBIENT PLASMA.

ISEE-B, KEPPLER
EXPERIMENT NAME-~ ENERGETIC ELECTRONS AND PROTONS
NSSDC 1D- DAUGHTR-b7

LAST REPORTED STATE- APPROVED CONDITIONALLY

DSS DIVISION-
DISCIPLINE(S) -

PHYSICS AND ASTRONOMY PROGRAMS
MAGNETOSPHERIC PHYSICS

EXPERIMENT PERSONNEL (PI=PRINCIPAL INVESTIGATOR, TL=TEAM LEADER
O1=0THER INVESTIGATOR., TM=TEAM MEMBER)

P - E. KEPPLER ccosscennasss MPI-AERONOMY

LINDAUs FED REP OF GERMANY
‘Ol = Dedo WILLIAMS cocesccncess NDAA~ERL

BOULDER, CO
Ol = TeA. FRITZ sevescccocsseeaNOAA=ERL

BOYLDER. CO
0O - Ce0e BOSTROM eae. ssaesAPPLIED PHYSICS LAB

. SILVER SPRINGs MD

a1 - B. WILKEN oee seee s MPI-AERONONY

LINDAUs, FED REP OF GERMANY
0I - Ge WIBBERENZ - eeeesl OF KIEL

KIEL, FED REP OF GERMANY
EXPERIMENT 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 MOYHER/ DAUGHTER SATELLITES. A
PROTON TELESCOPE AND AN ELECTRON SPECTROMETER WILL BE FLOWN ON
EACH SPACECRAFT TO MEASURE DETAILED ENERGY SPECTRA AND ANGULAR
DISTRIBUTIONS« THESE DETECTORS wiLL USE SILICON,
SURFACE~BARRIER, TOTALLY DEPLETED. SOLID-STATE OEVICES OF
VARIJUS THICKNESSES. AREAS , AND CONFIGURATIONS, PROTONS IN 4
AND 16 CHANNELS BETWEEN 25 KEV AND 2 MEV AND ELECTRONS IN 4

AND 16 CHANNELS BEYWEEN 20 KEV AND 2 MEV WILL BE MEASURED.

—w==-== ISEE-Bs PASCHMANN

EXPERIMENT NAME- SO-EV TO 40-KEV PROTON AND S-EV TO

20-KEV ELECTRON PLASMA PROBE
NSSDC 1D~ DAUGHTR-01
LAST REPORTED STATE- APPROVED CONDITIONALLY

0SS DIVISION-
DISCIPLINE(S) -

PHYSICS AND ASTRONDMY PROGRAMS
MAGNETDSPHERIC PHYSICS

EXPERIMENT PERSONNEL (PI=PRINCIPAL INVESTIGATORs TL=TEAM LEADER
THER INVESTIGATOR. TM=TEAM MEMBER)

PI - Ge PASCHMANN o «MPI
. GARCHINGs FED REP OF GERMANY
O - W.C. FELDMAN .. LOS ALAMOS SCI LAB
B LOS ALAMOS. NM
O1 - Esfe HONES eceesscccovessssl0S ALAMDS SCI LAB
LOS ALAM3S. NM
or - K. _SCHINDLER essesccevee INST FOR THECOR PHYS
) GARCHINGs FED REP OF GERMANY
01 - He. MIGGENRIEDER ssceansesMPI ~
GARCHINGy FED REP OF GERMANY
O1 = SsJe BAME eccsncsecscsessesl0OS ALAMOS SC1 LAB
LOS ALAMDS, NM
01 — He VOLK ecsvosvssvsscenseVP]
- GARCHING, FED REP OF GERMANY
01 = H.Re ROSENBAUER ssceceecnscMPI-EXTRATERR PHYS
GARCHING, FED REP OF GERMANY
01 - M,D. MONTGOMERY ssecocseeslL0S ALAMOS SCI LAB
LOS ALAMOS, NM
Ol = JeRe ASBRIDGE eeeescscsseslDS ALAMOS SCI LAB
LOS ALAMDS, NM

EXPERIMENT BRIEF DESCRIPTION

THIS EXPERIMENTY IS DESIGNED TO STUDY THE PLASMA VELOCITY
DISTRIBUTIONS AND THEIR SPATIAL AND TEMPORAL VARIATIONS IN THE
SOL AR WIND, BOW SHOCK. MAGNETOSHEATH MAGNETOPAUSE « AND
MAGNETOTAIL (WITHIN THE MAGNETOSPHERE). ONE~, TWO~-, AND
THREE-DIMENSIONAL VELOCITY DISTRIBUTIONS FOR POSITIVE IONS AND
ELECTRONS witlL BE MEASURED USING TwO 90-DEG SPHERICAL
ELECTROSTATIC ANALY2ERS WITH CHANNELTRON ELECTRON MULTIPLIERS
AS DETECTORS, IN CONJUNCTION WITH SIMILAR INSTRUMENTATION
PROVIDED BY S. J. BAME/LASL FOR THE MOTHER SPACECRAFTs PROTONS
FROM S0 EV TO 40 KEV (AND ELECTRONS FROM S EV TO 20 KEV) WItL
BE MEASURED WwITH 10 PERCENT ENERGY RESOLUTION IN TWO RANGES
EACH.

a4

~==—-=== [SEE-Bs» RUSSELL

EXPERIMENT NAME-~ MAGNETIC FIELDS

NSSDC 10~ DAUGHTR-04

LAST REPORTED STATE- APPROVED CONMDITIONALLY

0SS DIVISION- PHYSICS AND ASTRONOMY PROGRAMS
DISCIPLINE{S)~ MAGNETOSPHERIC PHYSICS

EXPERIMENT PERSONNEL (PI=PRINCIPAL INVESTIGATOR, TL=TEAM LEADER
OI=0THER INVESTIGATOR, TM=TZAM MEMBER)
RUSSELL eecssccceseasl OF CALIF, LA
LDS ANGELES. CA
secesssasesl OF CALIF, LA
LOS ANGELES, CA
eeescecases IMPERIAL COLLEGE
LONDON, ENGLAND

Pl = CeT.

01 - Rele. MCPHERRON

0l - P.Ce HEDGECOCK
EXPERIMENT

THIS

BRIEF DESCRIPTION

EXDPER[MENT WILL CONSIST OF A FLIPPABLE BOOM-MOUNTED
TRIAXIAL FLUXGATE MAGNETOMETER THAT WILL MEASURE THE STEADY
MAGNETIC FIELD AND 1Ts LOW-FREQUENCY VARIATIONS. THE
MAGNETOMETER HAS TW0O OPERATING RANGES MINUS TO PLUS (M-P) 8192
GAMMA AND M-P 512 GAMMA IN EACH VECTOR COMPONENT,. THERE ARE
ALSO THREE MODES, SELECTABLE IN EACH OPERATING RANGE. THE
FIRST MODE DIGITIZES OATA INTO 16 BITS, AND THE OTHER TwO
TINVOLVE 8 BIT OIGITIZATION. OF THE LATTER TWwD MODES, THE
FIRST HAS DYNAMIC RANGES OF M-P 1024 GAMMA AND M-P 64 GAMMA
AND THE SECOND HAS DYNAMIC RANGES OF M-P 256 GAMMA AND M~-P 16
GAMMA » THE TELEMETRY BANDWIDYH ©OF THE MAGNETOMETER 1S A
FUNCTION OF OPERATING MODE AND SPACECRAFT TELEMETRY RATE, AND
VARIES FROM 2 HZ AT THE 2048 BIT PER SECOND RATE IN THE DOUBLE
PRECISION MODE TOo 32 HZ AT THE 16 KILOBIT RATE IN EITHER OF
THE TW0 SINGLE PRECISION MDDES. AN IDENTICAL INSTRUMENT WILL
BE FLOWN ON THE MOTHER SPACECRAFT., PERMITTING SEPARATION OF
TEMPORAL AND SPATIAL MAGNETIC FLUCTUATIONS.

EAREREEERASE R EBAAARRE SR KR A% [SEE-C xR EXKXRSEER AR R AR R NERES
SPACECRAFT COMMON NAME- ISEE-C
ALTERNATE NAMES- STP PROBE. IME-H
HELIOCENTRIC
NSSDC 1D~ HELOCTR -

LAST REPD‘RYED STATE- AN APPROVED MISSION

LAUNCH DATE- 2HALF 78 SPACECRAFY WEIGHT— 465. KG
LAUNCH SITE=- CAPE CANAVERAL. UNITED STATES
LAUNCH VEHICLE- DELTA
SPONSORING COUNTRYZAGENCY
UNITED STATES NASA-0SS
PLANNED ORBIT PARAMETERS
ORBIT TYPE- HELIOCENTRIC R .
ORBIT PERIOD- 365, DAYS INCLINATION- O+ DEG
PERIAPSIS- le AU RAD APDAPSI S~ 1« AU RAD

SPACECRAFT PERSONNEL (PM=PROJECT MANAGER,
MG=PROGRAM MANAGER.,

PS=PROJECT
SC=PROGRAM

SCIENTIST,
SCIENTIST)

PM -~ Jade MADDEN .o * «NASA-GSFC
GREENBELT, MD

PS = TeT. VON ROSENVINGE +«NASA-GSFC
GREENBELT, MD

MG - Je.R. HOLTZ ««NASA HEADQUARTERS
WASHINGTON. DC

SC - Ee«R. SCHMERLING seeescseceeNASA HEADQUARTERS
WASHINGTON. OC

SPACECRAFT BRIEF DESCRIPTION

THE EXPLORER CLASS HELTOCENTRIC SPACECRAFY wIlLL BE PART
OF THE MOTHER/DAUGHT ER/HEL IGCENTRIC MISSION (TISEE A+BeAND Cle
THE PURPOSES OF THE MISSION wlLL BE (1) T3 INVESTIGATE
SOLAR/TERRESTRIAL RELATIONSHIPS AT THE OUTERMOST BOUNDARIES OF
THE EARTH®S MAGNETOSPHERE, 2) YO EXAMINE IN DETAIL THE
STRUCTURE OF THE SDLAR WIND NEAR THE EARTH AND THE SHOCK WAVE
THAY FDRMS THE INTERFACE BETWEEN THE SOLAR WIND AND EARTH., AND
3 TO CONTINUE THE INVESTIGATION OF TOSMIC RAYS AND SOLAR
FLARES IN THE INYERPLANETARY REGION NEAR 1 Au. THE MISSION
wWILL THUS EXTEND THE INVESTIGATIONS OF PREVIOUS MP
SPACECRAFT., THE LAUNCH OF THREE COORDINATED SPACECRAFT IN THIS
MISSION WiILL PERMIT THE SEPARATION OF SPATIAL AND TEMPORAL
EFFECTS. THE HELIOCENTRIC SPACECRAFT WILL BE PLACED NEAR A
LIBRATION POINT IN THE EARTH/SUN GRAVITATIONAL FIELD., ALLOWING
IT TO REMAIN BEYOND THE MAGNETDSPHERIC CAVITY IN THE SOLAR
WINDS IT WILL THUS CONTINUDUSLY MONITOR CHANGES 1IN THE
NEAR-EARTH INTERPLANETARY MEDIUMs BECAUSE BOTH THE MOTHER AND
DAUGHTER SPACECRAFY WwILL HAVE ECCENTRIC GEOCENTRIC ORBITS, IT
1S HOPED THAT THIS MISSION wILL MEASURE THE CAUSE/EFFECT
RELATIONSHIPS BETWEEN THE INCIDENT SOLAR PLASMA AND THE
MAGNETOSPHERE FINALLY, THE HELIOCENTRIC SPACECRAFT wiLL ALSO
PROVIDE A NEAR-EARTH BASE FOR MAKING COSMIC RAY AND OTHER
PLANETARY MEASUREMENTS FOR COMPARISON wiTH COINCIDENT
MEASUREMENTS FROM DEERP-SPACE PROBES.

ISEE-Cs ANDERSON -———— -——————

EXPERIMENT NAME— X RAYS AND ELECTRONS

NSSDC I1D- HELOCTR-09



LAST REPORTED STATE- APPROVED CONDITIONALLY

055 DIVISION=- PHYSICS AND ASTRONOMY PROGRAMS

DISCIPLINE(S)- HMIGH ENERGY ASTROPHYSIC MAGNETOSPHERIC PHYSICS

EXPERIMENT PERSONNEL (PI=PRINCIPAL INVESTIGATOR. TL=TEAM LEADER
DI=DTHER INVESTIGATOR, TM=TEAM MEMBER)

PI - KeAo ANDERSON 4ssssssesvasU OF CALIF. BERKELEY
BERKELEY, CA
OF = ReP. LIN ceececacecsccenassl OF CALIF, BERKELEY
N BERKELEY. CA
01 - D.Fe. SMITH ceccocssacseasHIGH ALTITUDE OBS
BOULDER, CO
Ol - SeRe KANE o sseeetd OF CALIFs BERKELEY
BERKELEYs CA
EXPERIMENT BRIEF DESCRIPTION
THIS EXPER IMENT 1s DES1IGNED T0 STUDY SPECTRA AND
ANISQYROPIES OF INTERPLANETARY AND SOLAR ELECTRONS (2 TO "800
KEV} IN THE TRANSITION ENERGY RANGE BETWEEN SOLAR ¥WIND AND
LOW=ENERGY COSMIC RAYS. AND TO STUDY WITH 1| SEC RESCLUTION THE
SPECTRA OF SOLAR X RAYS (6 TO 228 KEV). THE ELECTRONS wILL BE
_NEASURED BY A PAIR oF FASSIVELY COOLED, SURFACE BARRIER
SEMICONDUCTOR DETECTYOR TELESCOPES {10-800 KEV) AND BY A
HEMISPHERICAL PLATE ELECTROSTATIC ANALYZER wiTH
CHANNEL -MULTIPL [ ER DETECTORS {2-18 KEV}) . THE X RAYS wiLL BE
MEASURED  BY A PROPORTIONAL COUNTER (6-20 KEV} AND A SODIUM

IODIDE SCINTILLATOR (12 TO 228 KEV)e.

ISEE-Cs BAME

EXPERIMENT NAME- 1S0-EV TO 7=-KEV PROTON AND S-EV TO

2,.,S~KEV ELECTRON PLASMA PROBE
NSSOC ID- HELOCTR=-01
LAST REPORTED STATE- APPROVED CONDITIONALLY
0SS DIVISIUN- PHYSICS AND ASTRONOMY PROGRAMS

DISCIPLINE(S)~ MAGNETOSPHERIC PHYSICS

EXPERIMENT PERSONNEL (PI=PRINCIPAL INVESTIGATOR, TL=TEAM LEADER

O1=0THER INVESTIGATOR, TM=TEAM MEMBER)
PE ~ S.J. BAME cee ee+elLOS ‘ALAMOS SCI LAB
LUS ALAMOS, NM
OI = J.Re ASBRIDGE eeeesssvssssl 0S5 ALAMOS SCI LAB
) LOS ALAMOS, NM
Ol =~ E.We HONES ceecscccsrsvesalOS ALAMOS SCI LAB
LOS ALAMODS, NM
Of = M.D. MONTGOMERY ecesssessolO5 ALAMOS SCI LAB
LOS ALAMOS, NM
OI ~ W.Ce FELDMAN scesesvovaseslDS ALAMOS SCI LAB
LOS ALAMOS, NM
EXPERIMENT BRIEF DESCRIPTION
THIS EXPERIMENT IS DESIGNED TO MAKE AN INTEGRATED STUDY
OF THE NATURE, ORIGIN AND EVOLUTION OF STRUCTURE IN THE
INTERPLANETARY  MEDIUM.  ALSD, THE THERMAL STATE OF THE
INTERPLANETARY PLASMA WILL BF STUDIED, UNPERTURBED BY THE
EARTH'S BOW SHOCKS IN THE EXPERIMENT PROTON AND ELECTRON SOLAR
PLASMA WILL BE MEASURED FROM 150 €V TO 7 KEV AND S EV TO 2.5
KEV IN 12 AND 16 ENERGY STEPS, RESPECTIVELY. PROTONS WILL BE
MEASURED BY A 135-DEG SPHERICAL ELECTROSTATIC ANALYZER IN BOTH
TWO AND THREE DIMENSIONS. STEP ENERGY RESOLUTION FOR EACH
ENERGY WINDOW WILL BE 4.2 PERCENT. ELECTRONS WILL BE MEASURED
BY A 90-DEG SPHERICAL ELECTROSTATIC ANALYZER, ALSO IN TwO AND
THREE DIMENSIONS. THE ENERGY WINDOW PER STEP FOR ELECTRONS
WILL BE 10 PERCENT. CHANNELTRON ELECTRON MULTIPLIERS wiLL BE

USED AS DETECTORS FOR EACH OF THE ANALYZERS.

ISEE-C+ DE FEITER

EXPERIMENT NAME- ENERGETIC PROTONS

NSSDC ID- HELOCTR-08

LAST REPORTEO STATE~ APPROVED CONDITIONALLY

0SS DIVISION- PHYSICS AND ASTRONOMY PROGRAMS
DISCIPLINE(S)- MAGNETOSPHERIC PHYSICS
EXPERIMENT

PERSONNEL (PI=PRINCIPAL INVESTIGATOR, TL=TEAM LEADER

O1=0THER INVESTIGATOR, TM=TEAM MEMBER)

Pl - LeDe DE FEITER sacescesessSPACE RESEARCH LAB

UTRECHY, NETHERLANDS
O = JeJo VAN ROOIJEN eeocecsessSPACE RESEARCH LAB

UTRECHT, NETHERLANDS
O ~ JuNe VAN GILS eeevsecesessSPACE RESEARCH LAB

UTRECHT, NETHERLANDS
OI - R.M, VAN DEN NIEUWENHOF ,.SPACE RESEARCH LAS

. UTRECHT, NETHERLANDS

OI » KuPe WENZEL esvsosevescaecssESRO-ESTEC

NOORDWIJK+ NETHERLANDS
Q1 = A.Ce DURNEY .eesescecscssssESRO-ESTEC

NODRDWI JK, NETHERLANDS
Ol = ToeRe SANDERSON esesccceses ESRO-ESTEC

NOORDWIJK s NETHERLANDS
OI - R.Jeo HYNDS coeceee eeee IMPERIAL COLLEGE

LONDON, ENGLAND
01 ~ v. DOMINGO ee oo esees ESRO-ESTEC

NOOROWIJKs NETHERLANGS
Ol ~ D.Es PAGE , ees s s ESRO-ESTEC

NOORDWIJK» NETHERLANDS
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ol - A. BALOGH esecccovesovess IMPERIAL COLLEGE

LONDON. ENGLAND
0f - H. ELLIOT ccevecsccncces IMPERIAL COLLEGE

LONDON, ENGLAND
0l - Ce DE JAGER csesascaasesSPACE RESEARCH LAB

UTRECHTs NETHERLANDS
EXPERIMENT BRIEF DESCRIPTION

THIS EXPERIMENT 1s DESIGNED T0 STUDY PARTICLE

ACCELERAYION AND PROPAGATION PROCESSES IN [INTERPLANETARY
SPACE. MEASUREMENTS WILL S8E MADE OF PROTONS FROM 0.03 TO 1.40
MEV USING THREE TWO-ELEMENT TELESCOPES. THE TELESCOPES wilLL
BE MOUNTED AT 30s 60+ AND 135S DEG RELATIVE TO THE SPACECRAFT
SPIN AXIS. EIGHT=-SECTOR DATA WwILL BE NDBTAINED FOR SELECTED

ENERGY CHANNELS.

-——--—— ISEE-Cs HECKMAN =——=cw-a—_un

EXPERINENf NAME-~ "HIGH-ENERGY COSMIC RAYS

NSSDC ID- HELOCTR-0S

LAST REPORTED STATE~ APPROVED CONDITUONALLY

0SS DIVISION= PHYSICS AND ASTRONOMY PROGRAMS
DISCIPLINE{(S)- HIGH ENERGY ASTROPHYSIC

EXPERIMENT PERSONNEL (PI=PRINCIPAL INVESTIGATOR. TL=TEAM LEADER
OI=0THER INVESTUGATOR, TM=TEAM MEMSER)
«LAWRENCE S8ERKELEY LAB
BERKELEY, CA
+U OF CALIF,
BERKELEY, CA

Pi ~ HeHs HECKMAN

or - D. GREINER BERKELEY

EXPERIMENT
THIS
ABUNDANCE

BRIEF DESCRIPTION

EXPERIMENT IS ODESIGNED YO DETERMINE THE I[SOTOPIC
IN TYHE PRIMARY COSMIC RAYS FOR HYDROGEN THROUGH
TRON, THE INSTRUMENT WwILL BE A 10-ELEMENT SOLID~STATE PARTICLE
TELESCOPE CONSISTING OF LITHIUM DRIFTED SILICON DETECTORS.
ENERGY RANGES MEASURED WILL RUN FROM ‘31 TD 110 MEV FDOR Z=1,
AND FROM 125 TD 445 MEV FOR Z2=26. 1SOTOPIC RESOLYTION wiILL BE
LESS THAN 0.15 AMU FOR Z=1 THROUGH 26. DIRECTIIN OF INCIDENY
NUCLEL WILL BE OBTAINED FROM A PAIR OF MULTI-WIRE PROPORTIONAL
COUNTERS WITH 2 DEG RESOLUTION.

==———=- ISEE-Cs HOVESTADT

EXPERIMENT NAME- LOW-ENERGY COSMIC-RAY COMPOSITION
NSSDC

ID- HELOCTR-03

LAST REPORTED STATE- APPROVED CONDITIONALLY

0SS DIVISION-
DISCIPLINE(S)-

PHYSICS AND ASTRONOMY PROGRAMS
HIGH ENERGY ASTROPHYSIC

EXPERIMENT PERSONNEL (PI=PRINCIPAL INVESTIGATOR,
OI=0THER INVESTIGATOR.,

TL=TEAN LEADER
TM=TEAM MEMBER?}

PI - DeKe HOVESTADT asssscensaeaMPT

GARCHINGs FED REP OF GERMANY
or - Jedoe 0° GALLAGHER sscoeseaeld OF MARYLAND

COLLEGE PARK, MD
Ol - CeYe. FAN secesosceovesseneslU OF ARIZONA

TUCSONs AZ
ol - G. GLOECKLER wsenvevesesU OF MARYLAND

COLLEGE PARK, MD
01 -~ M. SCHOLER +«MPI-EXTRATERR PHYS

GARCHING. FED REP OF GERMANY
OL - LeAs FISK o «NASA-GSFC

GREENBELT, MD
EXPERIMENT BRIEF DESCRIPTION

THIS EXPERIMENT IS DESIGNED YO STUDY, BY MEANS OF

IDENTICAL INSTRUMENTATION ON THE HELIOCENTRIC AND MOTHER
SPACECRAFT, THE NUCLEAR AND IONIC CHARGE AS WELL AS ISOTOPIC
COMPOSITION oF INTERPLANETARY AND MAGNETOSPHERIC HEAVY
PARTICLES. MEASUREMENTS W(LL BE MADE OF THE FOLLOWING SPECIES

IN THE DESIGNATED RANGES =~ (1) SOLAR WIND IONS (S KEV/CHARGE
TO 20 MEV/CHARGE), (2) SUPRATHERMAL MULTIPLE-CHARGED IONS (Z
«LE. 26 IN THE ENERGY RANGE S 7TO 50 KEV/ NUCLEON). (3)
LOW-ENERGY COSMIC RAYS (0,05 TO 20 MEV/NUCLEON}, AND (8)

TRAPPED PARTICLES (0.05 TO 6 MEV/NUCLEON). THE INSTRUMENTAT ION

WILL CONSIST OF TwO SENSORS ON EACH SPACECRAFY THAT WILL USE
ELECTROSTATIC OEFLECTION TECHNIQUES, THIN wINDOW PROPORTIONAL
COUNTERS, AND POSITION SENSITIVE SOLID-STATE DETECTORSe THE
SENSORS WILL HAVE LARGE GEOMETRICAL FACTORS OVER THE ENTIRE
ENERGY RANGE » TeEes 008 S50 CM STER FDR THERMAL AND
SUPRATHERMAL SOLAR WIND MEASUREMENTS AND 3 SO CM STER FOR

LOW-ENERGY COSMIC RAY MEASUREMENTS.

w—m=--- ISEE-Cs MEYER

EXPERIMENT NAME- COSMIC-RAY ELECTRONS AND NUCLEY

NSSDC 1D~ HELOCTR-06

LAST REPORTED STATE- APPROVED CONDITIONALLY

0SS DIVISION-
DISCIPLINE(S)~

PHYSICS AND ASTRONOMY PROGRAMS
HIGH ENERGY ASTRCPHYSIC

EXPERIMENT PERSONNEL (PI=PRINCIPAL INVESTIGATGR, TL=TEAM LEAOER
O1=0THER INVESYIGATOR, TM=TEAM MEMBER)
esssrscvesesseesl OF CHICAGD
CHICAGO, TL

Pl - P. MEYER



ol -~ P. EVENSON seecsccesscessU OF CHICAGD
. CHICAGO. IL
EXPERIMENT BRIEF DESCRIPTION

THIS EXPER IMENT 15 DESIGNED TO STUDY PARTICLE
PROPAGATION VWITHIN THE SOLAR SYSTEM AND THE PROPERTIES OF THE
INTERPLANETARY MEDIUM. , THE FOLLOWING SPECIES WILL BE RESOLVED
== (1) ELECTRONS (DIFFERENTIAL SPECTRUM FROM 5 TO 400 MEV).,
2 PROTONS (DIFFERENTIAL SPECTRUM FROM 36 TO 13,000 MEV AND
INTEGRAL SPECTRUM ABOVE 13 GEV), (3) HELIUM THROUGH SULFUR (2
FROM 2 THROUGH 16 OIFFERENT AL SPECTRUM FROM 60 TO 13,000
MEV/NUCLEGON AND INTEGRAL SPECTRUM ABOVE 13 GEV/NUCLEON)., AND
(4) THE 1RON  GROUP z FROM 26 THROUGH 28, DIFFERENTIAL
SPECTRUM FROM 150 TO 13.000 MEV/NUCLEON, AND INTEGRAL SPECTRUM
ABDVE_ 13 GEV/NUCLEON)s A CHARGED PARTICLE TELESCOPE WiILL BE
USED TO MAKE THESE MEASUREMENTS. IT WILL CONSIST OF A CURVED
SOLID-STATE DEYECTOR. A  GAS CENENKOV COUNTER, A SOL!D—ST_ATE
DETECTORs A CESIUM IO0DIDE SCINTILLATION DETECTOR: A PLASTIC
SCINVILLATION COUNTER, AND A  QUARTZ CERENKOV COUNTER. THE
DESIGN OF THE TELESCOPE IS BASED ON THAT USED IN EXPERIMENT
68-014A-09 FOR DGO S.

m—=-~—= [SEE-C, OGILVIE

EXPERIMENT NAME- MASS SPECTROMETER FOR 470 TO 10,500 EV
PER CHARGE AND | TO 5.6 AMU PER CHARGE

NSSDC [0~ HELOCTR-11

LAST REPORTED STATE- APPROVED CONDITIONALLY

0SS DIVISION- PHYSICS AND ASTRONOMY PROGRAMS R
DISCIPLINE{S)~ MAGNETOSPHERIC PHYSICS

EXPERIMENT PERSONNEL (PI=PRINCIPAL INVESTIGATOR, TL=TEAM LEADER
. 0 OTHER INVESTIGATOR, TM=TEAM MEMBER}
Pl - KeWs OGILVIE see eeeesNASA—GSFC
: GREENBELY, MD
eeesU OF BERNE
BERNEs SYITZERLAND
«eeeNASA—GSFC
GREENBELT, MD
s ssell QF MARYLAND
COLLEGE PARK, MD
O - Dele LIND secececssccceseaNASA—ISC
HOUSTON., TX

01 =  J. GEISS

01 - MoHa ACUNA casee

O - #.A. COPLAN .

EXPERIMENT BRIEF DESCRIPTION

. THIS EXPERIMENT WILL CONSIST OF AN ELECTROSTATIC ENERGY
ANALYZER AND A WIEN VELOCITY FILTER CONFIGURED AS A MASS
SPECTROMETER TO DETERMINE THE CHARGE STATE AND 1soToPIC
CONSTITUTION DOF THE SOLAR WIND. THE INSTRUMENT WILL HAVE AN
ENERGY PER UNIT CHARGE RANGE OF 0+47 TO 10.5 KEV AND A MASS
PER UNIT CHARGE RANGE OF 1 TO Se6e

m======- |ISEE-Cs SCARF

EXPERIMENT NAME- 20-HZ TO 1-KHZ MAGNETIC AND 20-HZ TO
100—KHZ ELECTRIC FIELD DETECTYORS

NSSDC ID- HELOCTR-~O7

LAST REPORTED STATE- APPROVED CONDITIONALLY

0SS DIVISIDN- PHYSICS AND ASTRONOMY PROGRAMS
DISCIPLINE(S)— MAGNETOSPHERIC PHYSICS

EXPERIMENT PERSONNEL (PI=PRINCIPAL INVESTIGATOR, TL=TEAM LEADER
OI=0THER INVESTIGATOR, TM=TEAM MEMBER)
SCARF eesevesccacesessTRW SYSTEMS GROUP
REDONDO BEACH, CA
GURNETT aaescccccccasU OF I10WA
IOWA CITY, IA
SMITH cecevesvcccnves NASA-JPL
PASADENA, CA
vessaTRW SYSTEMS GROUP
REDONDD BEACH, CA

PI - Fala

01 - DaAe

0l - EeJe

0l - RaWe. FREDERICKS 4o

EXPERIMENT BRIEF DESCRIPTION

THIS EXPERIMENT IS DESIGNED TO PROVIDE DATA FOR PLASMA
WAVE STUQIES UNDERTAKEN YO GAIN A BETTER UNDERSTANDING QF THE
WAVE PARTICLE INTERACTION AND PLASMA INSTABILITIES WHICH LEAD
TO THE EQUIVALENT COLLISION PHENOMENA THAT PRODUCE APPARENT
FLUID-LIKE BEHAVIOR IN THE SOLAR WIND NEAR 1 AUe. AN ELECTRIC
O1POLE AND MAGNETIC SEARCH COIL, BODM—-MOUNTED AND ALIGNED
ALONG THE SPACECRAFT SPIN AXIS, wiLL BE USED TO MEASURE
MAGNETIC FIELD WAVE tEVELS FROM 20 HZ TO 1 KHZ IN EIGHT
CHANNELS AND ELECTRIC FTELD LEVELS FROM 20 HZ TO 100 KHZ IN 16
CHANNEL S+

~====== ISEE-Cs SMITH

EXPERIMENT NAME- MAGNETIC FIELDS

NSSOC 1D~ HELOCTR-02

LAST REPORTED STATE- APPROVED CONDITIONALLY

pss DIV!SIDN- PHYSICS AND ASTRONOMY PROGRAMS

DISCIPLINE(S) = MAGNETOSPHERIC PHYSICS

EXPERIMENT PERSONNEL (PI=PRINCIPAL INVESTIGATOR, TL=TEAM LEADER
O1=0THER INVESTIGATOR, TM=TEAM MEMBER)

SMITH cceercsavessassNASA-JPL

PL ~ Eede
: PASADENA. CA

EXPERIMENT BRIEF DESCRIPTION

oI - L. DAVIS essoccosveeneessCALIF INST OF TECH
PASADENA, CA

+U OF CALIF. LA
LOS ANGELES. CaA
BRIGHAM YOUNG U
PROVO. LT
NASA-JPL

PASADENA. CA

Ol ~ Gele SISCOE roccsvesosasn

0l - D.E. JONES weeve

01 -~ B.T. TSURUTANIT

EXPERIMENT BRIEF DESCRIPTION .

THE INSTRUMENTATION FOR THIS EXPERIMENT wILL CONSIST OF
A BOOM-MOUNTED TRIAXIAL VECTOR HELI UM MAGNETOMETER,
MEASUREMENTS WILL BE MAOE OF THE STEADY MAGNETIC FIELD AND ITS
LOW FREQUENCY VARTATIONS. FOUR FIELD AMPLITUDE RANGES (MINUS
TO PLUS &, 14, 42, AND 146 GAMMAS) wiil BE AVAILABLE, THE
INSTRUMENT WwiLL RANGE UP AND DOOWN AUTOMATICALLY OR MAY BE
COMMANDED INTO A SPECIFIC RAMGE. THE #1ELD EQUIVALENT NDISE
POWER SPECTRAL DENSITY IS 2.E-4 GAMMA SQUARED | PER HERTZ
(INDEPENDENT OF FREQUENCY), OR 0.01 GAMMA RMS IN THE PASSBAND
0 <05 HZ. A SINGLE AXIS SPECTRUM ANALYZER WILL MEASURE
FLUCTUATIONS PARALLEL YO THE SPACECRAFT SPIN AXIS [N THREE
FREQUENCY BANDS OF Del1-14 1-3, AND 3-10 HZ. .

=—==-=~ I[SEE-Cs STEINBERG -

EXPERIMENT NAME~ 20-KHZ TO 3-MHZ RADIO MAPPING

NSSDC ID— HELDOCTR-10

LAST REPORTED STATE- APPROVED CDNDlFlDNALLV

0SS DIVISION- PHYSICS AND ASTRONOMY PROGRAMS

DISCIPLINE{S)~ MAGNETDSPHERIC PHYSICS

EXPERIMENT PERSONNEL (PI=PRINCIPAL INVESTIGATOR, YL=TEAM LEADER
ot THER INVESTIGATOR. TM=TEAM MEMBER)

e s s+ MEUDON OBS
MEUDON, FRANCE

Pl - JelL. STEINBERG

o1 - P. COUTURIER e»esMEUDON 0BS5S
MEUDON, FRANCE
0ol - R KNOLL «MEUDON 08S
MEUDON. FRANCE
0 - Je FAINBERG vesesveNASA-GSFC
GREENBELT, MD
01 - R.G. STONE srevsessccannressNASA=GSFC
GREENBEL T, MD
Ol = SeRe MDSIER sscesceccans ¢ NASA-GSFC

GREENBELT, MD

THIS EXPERIMENT wiLL CONSIST OF FOUR SELF=-CALIBRATING
RADIOMETERS THAT STEP THROUGH 16 FREQUENCIES BETWEEN 20 KHZ
AND 3 MHZ. THESE RADIOMETERS ARE CONNECTED TO DIPOLE ANTENNAS,
TYPE 3 SOLAR RADIO BURSTS wILL BE USED TO MAP MAGNET IC LINES
OF FORCE IN AND OUT OF YHE ECLTIPTIC BETWEEN 0.05 AND 1 AU,
THEREBY PRODUCING- A THREE~-DIMENSIONAL DESCRIPTIDN OF THE SOLAR
WIND.

————— = ISEE-Cy STONE =wm——m—eomemeem e cseee—esmoccmcsmmm————
EXPERIMENT NAME- COSMIC-RAY COMPOSITION .

NSSDC ID~ HELOCTR-12

LAST REPORTED STATE- APPROVED CONOITIONALLY

0SS DIVISION- PHYSICS AND ASTRONOMY PROGRAMS

DISCIPLINE(S)~ HIGH ENERGY ASTROPHYSIC

EXPERIMENT PERSONNEL (PI=PRINCIPAL INVESTIGATOR, TL=TEAM LEADER
OI=0THER INVESTIGATOR, TM=TEAM MEMBER)

Pl - EJC. STONE «wevscescscanseCALIF INST OF YECH
PASADENA, CA
OI - ReE. VOGT esesccscccanceasssCALIF INST OF TECH

PASADZINA, CA

EXPERIMENT BRIEF DESCRIPTION

THIS EXPERIMENT IS DESIGNED TO STuDY THE ISOTOPIC
CONSTITUTION OF SOLAR MATTER AND GALACTIC COSMIC-RAY SOURCES,
THE PROCESSES OF NUCLEJSYNTHESIS IN THE SUN AND IN THE GALAXY,
AND THE ASTROPHYSICAL PARTICLE ACCELERATION PROCESSES. THE
FOLLOWING SPECIES ARE TO BE RESDLVED =-- LITHTIUM THROUGH NICKEL
{Z FROM 3 THROUGH 28 AND A FROM & THROUGH 68) IN THE ENERGY
RANGE FROM 2 7O 200 MEV/NUCLEON. THE CORRESPONDING MASS
RESOLUTION TS 0.065 TO 0.083 PROTON MASS FOR LITHIUM, AND 0.18
TG 0.22 PROTON MASS FOR [IRON. THE ISOTOPIC ABUNDANCES AND
ENERGY SPECTRA wiLL BE MEASURED 8Y A HEAVY [SOTOPE
SPECTROMETER TELESCOPE THAT USES SOLID-STATE CHARGED PARTICLE
DETECTORS . ANT I COINCIDENCE GUARD RINGS AND SDLID-STATE MATRIX
HOOOSCOPE DETECTORS ARE EMPLOYED TO IMPROVE MASS AND ENERGY
RESOLUTION,

==———-~- ISEE-C, VON ROSENVING
EXPERIMENT NAME~- SOLAR AND GALACTIC ENERGETIC PARTICLES
NSSOC [D= HELOCTR-04

LAST REPORYED STATE- APPROVED CbNDlTlDNALLV

0SS DIVISION- PHYSICS AND ASTRONOMY PROGRAMS
DISCIPLINE(S)- HIGH ENERGY ASTROPHYSIC

46



EXPERIMENT PERSONNEL (PI=PRINCIPAL INVESTIGATOR. TL=TEAM LEADER

OI=0THER INVESTIGATOR, TM=TEAM MEMBER)

Pl = TaTa VON ROSENVING o +NASA-GSFC
GREENBELT, MD
Ol = LeAs FISK ees +NASA-GSFC
GREENBELY. MD
O - FeB. MCOONALD » +NASA--GSFC
GREENBELY, MD
01l = JeH. TRAINOR cceaveee +NASA-GSFC
GREENBELT. MD
Of = M.AsI.VAN HMOLLEBEKE ecesaeeNASA-GSFC

. GREENBELT, MD
EXPERIMENT BRIEF DESCRIPTION .

THIS EXPERIMENT 1S DESIGNED TO STUDY THE COMPOSITION OF
SOLAR COSMIC RAYS FROM HYDROGEN THROUGH IRON AND THE ELEMENTAL
ABUNDANCE OF GALACTIC COSMIC RAYS. THREE PARTICLE TVELESCOPES
PLUS A PROPORTIONAL COUNTER, FOR MEASUREMENT OF ELECTRONS AND
X RAYS., WILL COMPRISE THE INSTRUMENTATION. NUCLEL WITH Z
BETWEEN | AND 26 WILL BE MEASURED IN VARIOUS ENERGY WINDOWS [N
THE PANGE C.5-500 MFV PER NUCLEGN. [SOTOPES IN THE Z RANGES 1
T0 2., 3 TO 7, AND 8 YO 16 wiLiL BE MEASURED IN THE ENERGY
RANGES 4 TC 80. 8 TO 120. AND 10 YO 200 MEV PER NUCLEON,
RESPECTIVELY. ELECTRONS WILL BE MEASURED IN THE ENERGY RANGES
0.07 YO 0.2 MEV AND 0.3 TO 12 MEV. ANISOTROPY INFORMATION WILL
BE OBTAINED FOR THE ELECYRONS AND FOR 0.5-150 MEV/NUCLEON
NUCLET +

==~—=e- [SEE-Cs WILCOX

EXPERIMENT NAME- SOLAR AND INTERPLANETARY MAGNETIC FIELOS
{ CORRELATIVE STuDY)
NSSDC 1D~ HELOCTR-13

LAST REPORTED STATE- APPROVED CONDITIONALLY

0SS DIVISION-
DISCIPLINE(S)~

PHYSICS AND ASTRONOMY PROGRAMS
MAGNETOSPHERIC PHYSICS

EXPERIMENT PERSONNEL (PI=PRINCIPAL INVESTIGATOR, TL=TEAM _LEADER
DI=OTHER INVESTIGATOR, TM=TEAM MEMBER)

PL =  JeM. WILCOX ececesecessasesSTANFORD U
STANFORD, CA

EXPERIMENT BRIEF DESCRIPTION

THIS EXPFRIMENT WILL CONSIST OF THE MEASUREMENY OF LARGE
SCALE SOLAR MAGNETIC AND VELOCITY FIELDS WIYH THE STANFOROD
GROUND~BASED SOLAR TELESCOPE, AND THFE 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 wILL BE TO STUDY THE
LARGE SCALE STRUCTURE OF THE SOLAR MAGNETIC FIELD AND ITS

EXTENSION INTO INTERPLANETARY SPACE 8Y THE SOLAR WIND.
SREEEEREREREXIERAR AARERERRER (SIS | XXX ERRELAR X SREERAEAR KK R
SPACECRAFT COMMON NAME- 1SIS 1

ALTERNATE NAMES- I1SIS-As 03669

NSSDC ID- 69-009A

LAST REPORTED STATE- LAUNCHED AND OPERATING PARYIALLY

AT A SUBSTANDARD DATA ACQUISITION RATE SINCE 01/30/70.
LAUNCH DATE- 01/30/69 SPACECRAFY WEIGHT=- $32. KG
LAUNCH SITE- VANDENBERG AFBs UNITED STATES
LAUNCH VEHICLE=- DELTA
SPONSORING COUNTRY/AGENCY

CANADA CRC

UNITED STATES NASA-0SS
INITIAL ORBIT PARAMETERS

ORBIT TYPE~ GEDCENTRIC EPOCH DATE- 01/30/69

ORBIT PERIND- 128, MIN TNCLINATION- 88.425 DEG

PERIAPSIS~ 574,000 KM ALT APQAPSIS~- 3522.00 KM ALT

RECENT ORBIY PARAMETERS
ORBIT TYPE- GEOCENTRIC
ORBIT PERIJD- 128.21 MIN

PERIAPSIS- 574 .20 KM ALT

EPOCH DATE- 09/07/73
INCLINATION- 88,429 DEG
APOAPSIS~ 3514.80 KM ALT

SPACECRAFT PERSONNEL (PM=PROJECT MANAGER.
MG=PROGRAM MANAGER.

PS=PROJECT SCIENTIST,
SC=PROGRAM SCIENTIST)

PM = LeHa BRACE eeseeseaveseees NASA-GSFC

GREENBELT, MD
PS =  J.He WHITTEKER .-...-o-ot-’CON“UN RESEARCH CENTRE

CTTAWA, ONTARIO, CANADA
MG = Foe¥We GAETAND cecevesreosssNASA HEADQUARTERS

WASHINGTON, DC
SC =  JeH. CHAPMAN socenvsossssce COMMUN RESEARCH CENTRE

OTTAWA, ONTARID, CANADA
SC - EeR. SCHMERL ING sscsseess s NASA HEADOQUARTERS

WASHINGTON, DC
SPACECRAFT BRIEF DESCRIPTIDN

1818 1 WAS AN IONOSPHERIC OBSERVATORY INSTRUMENTED WITH

SWEEP FREQUENCY AND FIXED FREQUENCY TONOSONDE S+ A VLF
RECEIVER, ENERGETIC AND SOFT PARTICLE DETECTORSs AN I[ON MASS
SPECTROMETER, AN ELECTROSTATIC PROBE AN  ELECTROSTATIC
ANALYZER, A BEACON TRANSMITTER, AND A COSMIC NOISE EXPERIMENT.
THE SOUNDER USED TWO LONG DIPOLE ANTENNAS (7849 AND 20.2 M
LONG, RESPECTIVELY). THE SATELLITE WAS SPIN=-STABILIZED AT
ABOUT 249 RPM AFTER ANTENNA DEPLOYMENT. SOME CONTROL CDULD BE
EXERCISED OVER THE SPIN RATE AND ATYITUDE By USING
MAGNET ICALLY INDUCED TOPRQUES TO CHANGE THE SPIN RATE ANDO TO

a7

THE SPIN AXISe A TAPE RECORDER WITH 1-HR CAPACITY WAS
ON THE SATELLIVE. THE SATELLITE COULD BE PROGRAMMED
RECORDED OBSERVATIONS FOR FOUR DIFFERENT TIME PERIODS
FuULt RECORDING PERIOD. THE RECORDER WAS DUMPED ONLY

AT OTTAWA. FOR NON-TAPE-RECORDED OBSERVATIONS., DATA FOR THE

SATELLITE AND SUBSATELLITE REGIONS COULD BE OBSERVED AND
TELEMETERED WHEN THE SPACECRAFT WAS IN THE LINE OF SIGMT QOF

TELEMETRY STATIONS. THE SELECTED TELEMETRY STATIONS WERE IN
AREAS THAT PROVIDED PRIMARY DATA COVERAGE NEAR THE 80-DEG W

MERIDIAN, PLUS AREAS NEAR HAWAII,. SINGAPORE . AUSTRALIA,
ENGLAND « NORWAY + INDIA. JAPAN, ANTARCTICA., NEW ZEALAND, AND

CENTRAL AFRICA. NO TAPE-RECORDED ODATA WERE AVAILASLE AFTER
JANUARY 30, 1970, BECAUSE OF FAILURE OF THE RECORDER. THE ION
MASS SPECTROMETER FAILED ABOUTYT 3 DAYS AFTER LAUNCH. INITUALLY,

PRECESS
INCLUDED
TO TAKE
FOR EACH

6 To 9 HR OF OBSERVATIONS WERE MADE DAILY, BUT BY THE SPRING
QF 1973, ONLY 4 TO S HR OF OBSERVATIONS PER DAY WERE BEING
MADE « THE OECREASE iN O0BSERVAYION TIME WwAS OUE Y0 A

COMBINATION DF FUNDING AND POWER LIMITATIONS: AND SCHEOULING.

ISIS 1+ BARRINGTON S

EXPERIMENT NAME~ VLF RECEIVER

NSSDC ID- 69-009A-03
LAST REPQRTED STATE-~ LAUNCHED AND GPERATING NORMALLY
AT A SUBSTANDAID DATA ACQUISITION RATE SINCE 01/30/70.

0SS DIVISION- PHYSICS AND ASTRONOMY PROGRAMS
OISCIPLEINE(S)- IONDSPHe + RADIO PHYSIC PARTICLES AND FIELDS
EXPERIMENT PERSONNEL (PI=PRINCIPAL INVESTIGATOR, TL=TEAM LEADER
OI=0THER INVESTIGATOR, TM=TEAM MEMBER)
asesecesesCOMMUN RESEARCH CENTRE
OTTAWA, ONTARIO, CANADA
PALMER ¢sessacsccsessCOMMUN RESEARCH CENTRE
DTTAWA, ONTARIO, CANADA

P1 - RaE. BARRINGTON

01 - FeHe

EXPERIMENT
THE

RECEIVER

BRIEF DESCRIPTION

VLF EXPERIMENT WAS A LOW-FREQUENCY, BROADBAND
THAT SENSED SIGNALS RECEIVED B8Y THE 79-M DIPOLE
(SPLIT MONOPOLE) ANTENNA, BETWEEN 05 AND 30 KHZ. THIS SAME
ANTENNA WAS USED FOR RECEIVING FREQUENCIES BELOW S§ MHZ ON THE
IONOSONDEs THE RECEIVER HAD A WIDE OYNAMIC RANGE ({80 DB) THAT
WAS ACHIEVED BY USE OF AN AUTOMATIC GAIN CONTROL SYSTEM. THIS
VLF EXPERIMENT IHCLUDED AN OPTIONAL-USE ONBDARD EXCITER THAT
OPERATED OVER A FREQUENCY CYCLE FROM ZERO TD .3 TO ZERD TO
ELEVEN TO ZERO KHZ OVER A 3.5-SEC °*FRAME* PERIOD. THE
TRANSMISSION AT «3 KHZ OCCURRED FOR ABOUY 2 SEC, THE
NON-LINEAR SWEEP TO Il KHZ REQUIRED 0.9 SEC, TRANSMISSION AT
it XKHZ FOR ABOUT 0«3 SECs AND THE NON-LINEAR SWEEP BACK TO
ZERO TODK ABOUT 0.3 SEC. -THE FRAMES SEQUENCED THROUGH FOUR
STEPS WHERE THE TRANSMISSIONS WERE ATTENUATED BY ZERCs 20e 20
THEN 40 08, THUS REQUIRING 14 SEC FOR ONE COMPLETE CYCLE OF
EXCITER OPERATION. THE EXCITER TRANSMITTED ON THE SHORT
ANTENNAS AND THE RECEIVER SENSED THE SIGNALS COUPLED BETWEEN
THE TwWD ANTENNAS BY THE AMBIENT PLASMAs PLUS ANY NOISE SIGNALS
WHICH WERE EXCITED IN THE PLASMA. EXCITER OPERATION PERMITTED
THE CONTROLLED STUDY OF ION RESONANCES IN AODITION YO STUDY OF
NATURAL ANO OTHER MAN-MADE VLF RADIC NOISE. THIS VLF
EXPERIMENT ALSD PERMITTED ANTENNA IMPEODANCE MEASUREMENTS. WITH
OR WITHDUT A DC BIAS ON THE ANTENNA. THE REAL-TIME DATA WERE
TRANSMITTED ON 136.08 MHZ TELEMETRY. THE VLF DATA COULD BE
RECORDED ON ONE OF THE FOUR TAPE-RECORDER CHANNELS DURING THE
TIME THE TAPE RECORDER CPERATED (rto JANUARY 1970).
TAPE-RECORDED CAND BACK-UP REAL TIME) DATA WERE TRANSMITYED ON
400-MHZ TELEMETRY, FURTHER DETAILS CAN BE FOUND IN THE *1SIS A
TECHNICAL PLAN.®

ISIS t.

BRACE -
EXPERIMENT NAME- CYL INDRICAL ELECTROSTATIC PROBE
NSSDC 1D~ 69-009A-07

LAST REPDRTED STATYE- LAUNCHED AND OPERATING NORMALLY
AT A SUBSTANDARD OATA ACQUISITION RATE SINCE 01/30/70.

AND ASTRONOMY PROGRAMS
+ RADID PHYSIC

DSS DEIVISION=~
DISCIPLINE(S)~

PHYSICS
IONDSPH .

EXPERIMENY PERSONNEL (PI=PRINCIPAL INVESTIGATOR, TL=TEAM LEADER
o] THER [INVESTIGATOR, TM=TEAM MEMBER)

PI - L.H. BRACE ee oo +NASA~-GSFC

GREENBELT, MD
01 = JeA. FINDLAY o« NASA-GSFC

GREENBELY, MD
EXPERIMENT BRIEF DESCRIPTION

THE PURPOSE OF THIS EXPERIMENT WAS TO STUDY THE GLOBAL

VARIATIONS OF ELECTRON TEMPERATURE AND ELECTRON CONCENTRATION
AT  SPACECRAFT (sc) ALTITUDES OURING SOLAR MAXIMUM, AND YO
STUDY CHARACTERISTICS OF THE SC ION SHEATH. THIS CYLINDRICAL

PROBE WAS A TYPE OF LANGMUIR 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 BE CALCULATED. THERE WAS A BOOM PROBE AND AN
AXTIAL PROBE EXTENDING FROM THE SCe. THE AXIAL PROBE EXTENDED
48.3 CM  FROM THE SCs ALONG THE SPIN AXISs AND WAS CENTERED
AMONG THE FOUR TELEMETRY ANTENNAS ON THE UNDERSIDE QOF THE SC.
THIS PROBE wAS CAPABLE OF MEASUREMENTS . UNODTSTURBED BY THE
SATELLITE MOTION ONLY WHEN THE PROBE PRECEDED THE SC IN ITS
MOTION THROUGH THE PLASMA . THE B800M PROBE EXTENDED
HORIZONTALLY. AND OUTWARD {IN SC FRAME OF REFERENCE} FROM A
BooMm 1 M LONG, WHICH IN TURN EXTENDED FROM AN UPPER SURFACE OF
THE SATELLITE AT AN ANGLE OF ABQOUT 45 DEG TD THE SPIN AXIS.



THIS PROBE PROVIDED SOME OBSERVATIONS DURING EACH SC 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
I17s OWN EQUILIBRIUM POTENTIAL AND SERVED YO PLACE THE
COLLECTOR WELL AWAY FROM THE SC PLASMA SHEATH. THE CENTER TUBE
{0.165~-CM DIAM) EXTENDING 23 CM OUTWARD FROM THE OUTER TUSE
ACTED AS AN ELECTRICAL GUARD FOR THE COLLECTOR. ITS ELECTRICAL
POTENTIAL WAS CONTROLLED: THE COLLECTOR (0.058-CM DIAM)
EXTENDED 23 CM OUTWARD FROM THE DORIVEN GUARD. DURING EACH
2-MIN SEQUENCE. A VOLT-AMPERE CURVE WAS OBTAINED FROM THE
SAWTOOTH VOLTAGE (=2 T1O PLUS 10V) APPLIED TO THE COLLECTOR.
THIS CAN BE INTERPRETED IN ELECTRON DENSITIES OVER A RANGE
FROM 4[00 IO 1+500,000 ELECTRONS PER CM SQ.
FROM ABOUT 400 TO S0.,000 DEG K.

| ====--= ISIS 1, CALVERT -

EXPERIMENT NAME- FIXED FREQUENCY SOUNDER

NSS0C ID- 69-009A-02 e

LASYT REPORTED STATE- LAUNCHED AND OPERATING NORMALLY
AT A SUBSTANDARD DATA ACQUISITION RATE SINCE 01,/30/70.

0SS DIVISION- PHYSICS AND ASTRONDMY PROGRAMS
DISCIPLINE(S)- IONOSPH. ¢ RADIO PHYSIC

PERSONNEL (PI=PRINCIPAL INVESTIGATOR: TL=TEAM LEADER
OI=0THER INVESTIGATOR, TM=TEAM MEMBER)

EXPERIMENT

PI - . CALVERT caaaes o+« NDAA-ERL
BOULDERs CO
01 - R.B, NORTON. scscass ««NOAA-ERL
. . BOULDER, CO
O = JoM: VWARNOCK ecsee « o« NOAA—ERL
. . BOULDER, CO
QI - Gele NELMS ceeve +«COMMUN RESEARCH CENTRE
OTTAWA, ONTARIO, CANADA
O -~ GeEeKeLOCKWOOD ceee «+COMMUN RESEARCH CENTRE
OTTAWA, ONTARIOs CANADA
01 = JeHs WHITTEKER seae <+ COMMUN RESEARCH CENTRE
OTTAWA. ONTARIOs CANADA
91 -~ C.E. PETRIE seesessacssCOMMUN RESEARCH CENTRE
OTTAWA, ONTARIO. CANADA
OI = T,E. VAN ZANDT eeecsoscecsNOAA-ERL
’ °  BOULDER. CO
EXPERIMENT BRIEF DESCRIPTION
THE FIXED FREQUENCY SOUNDER OPERATED FROM THE SAME
ANTENNA, TRANSMITTER, AND RECEIVER. USED FOR THE SWEEP
FREQUENCY EXPERIMENT. IT NORMALLY OPERATED FDR 3 TO S SEC
DURING THE FREQUENCY FLY-BACK PERIOD OF THE SWEEP FREQUENCY
OPERATION WHICH WAS EVERY 19 OR 29 SEC. ONE OF SIX FREQUENCIES
(0+25, 0488y 1,00, 1.95s 4.00s 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
FREQUENCYs AND A SPECIAL MIXED MODE WITH TRANSMISSION AT THE
FIXED FREQUENCY OF 0.82 MHZ -AND SWEEP RECEPTION. THIS
EXPERIMENT WAS DESIGNED TO STUDY TONOSPHERIC FEATURES OF A
SMALLER SCALE THAN COULD BE DETECTED BY THE SWEEP SOUNDER. AND
TQ STUDY. PLASMA RESONANCES. PARAMETERS MEASURED WERE VIRTUAL
RANGE (A FUNCTION OF PROPAGATION TIME OF THE REFLECTED PULSE)
AND TIME (A FUNCTION OF GEOGRAPHICAL POSITION). THESE DATA
WERE NORMALLY OBSERVED ONLY WHEN THE SPACECRAFT WAS IN RANGE
OF THE TELEMETRY STATION. A LIMITED AMOUNT OF DATA WAS TAPE

RECORDED DURING THE FIRST YEAR AFTER LAUNCH.

AND TEMPERAYURES -

NSSDC ID-

TEC MEASUREMENTS DUE TO POOR CHARACTERISTICS OF THE BEACON
ANTENNA RADIATION PATTERN. USEFUL DATA HAVE BEEN OBTAINED FROM
THE INCIDENT DIRECTIDN. PHASE . AND AMPLITUDE MEASUREMENTS.
REFERENCE *ISIS TECHNICAL PLAN,® PP. 84, BS5 FOR FURTHER
DETAILS.

ISIS 1, HARTZ -

EXPERIMENT NAME-.COSMIC RADIO NOISE
69-009A-10

LASYT REPORTED STATE- LAUNCHED AND OPERATING NORMALLY
AT A SUBSTANDARD OATA ACQUISITION RATE SINCE 01/30/70.

0SS DIVISION=- PHYSEICS AND ASTRONOMY PROGRANS
OISCIPLINE(S)- ASTIONOMY IONOSPH. + RADIO PHYSIC
PERSONNEL (PI=PRINCIPAL INVESTIGATOR. ‘TU=TEAM LEADER
ot THER INVESTIGAYOR, TM=TEAM MEMBER)
@semssccnncsns s COMMUN RESEARCH CENTRE
OTTAWA, ONTARIO. CANADA

EXPERIMENT

Pl - TeRe HARTZ
EXPERIMENT
THIS

RECEIVER

BRIEF DESCRIPTION .

EXPERIMENT USED THE SWEEP-FREQUENCY 1ONDSONDE
AUTOMATIC GAIN CONTROL VOLTAGE TO MEASURE GALACTIC
AND SOLAR RADIO NOISE LEVELS. THE RECEIVER SWEPT FROM C.t TO
20 MHZ. THE DYNAMIC RANGE WAS S0 DB+ AND THE BANDWIDTH WwAS 55
KHZ. THE ANTENNAS USED WERE 18.75-M AND 73.15-M DIPOLES.

MCDIARMIO

I1SIS 1,
EXPERIMENT NAME~ ENERGETIC PARTICLE DETECTORS
NSSDC ID- 69-009A-04

LAST REPORTED STATE~ LAUNCHED AND OPERATING NORMALLY
AY A SUBSTANDARDO OATA ACQUISITION RATE SINCE 01/30/7Q.

0sS DIVISION-
DISCIPL INE(S)-

PHYSICS AND ASTRONOMY PROGRAMS
T1ONDSPH. + RADIO PHYSIC PARTICLZES AND FIELDS

EXPERIMENT PERSONNEL (P RINCIPAL INVESTIGATOR. TL=TEAM LEADER
OI=0THER TINVESTIGATOR, TM=TEAM MEMBER)

Pl - 1.8. MCDIARMID sseevenceca e NATL RES COUNC DF CAN

OTTAWA, ONTARIO, CANADA
Ol - J.R. BURROWS easeseseessesaNATL RES COUNC OF CAN

OTTAWA, ONTARIO., CANADA
O1 = ReCs ROSE scccavcescnas NATL RES COUNC OF CAN

OTTAWA, ONTARIOs CANADA
EXPERIMENT BRIEF DESCRIPTION

THIS EXPERIMENT CONSISTED OF FOUR SETS 37 DETECTORS. THE

FIRST SET, COMPRISING FOUR GEIGER COUNTERS, MEASURED ELSCTRONS
GREATER THAN 20 AND 40 XEV AND PROTONS GREATER THAN 300 AND
500 KEv PARALLEL AND PERPENDICULAR YD THE SATELLITE SPIN AXIS.

DEVECTORS MEASURED PARTICLES PERPENOICULAR TO
THE SECOND SET CONSISTED OF SOLID-STATE SILICON

THESE RESPONDED To ELECTRONS GREATER THAN
ELECTRONS IN THE RANGE 200 TO 770 KEV, AND
THAN 200 AND 400 KEV. THE THIRD SET CONSISTED
OF 5 SILICOM JUNCTION DETECTORS WHICH RESPONDEO TQ PROTONS
BETWEEN 0«15 AND 30 MEV. THE FOURTH SET CONSISTED OF CESIUM
10DIDE SCINTILLATION-PHOTOMULTIPLIER SYSTEMS « EACH SYSTEM
OPERATED IN TWO MODES, AND RESPONDED TO ELECTRONS GREATER THAN
8 40, AND 60 KEV AND PROTONS GREATER THAN SO KEV ARD IN THE
RANGE S0 TO 70 KEVa

ALL REMAINING
THE SPIN AXIS.
JUNCTION DETECTORS.
25 AND 140 KEV,
PROYONS GREATER

ISIS 1. FORSYTH -

EXPERIMENT NAME- RADIO BEACON

NSSDC ID- 69-009A-09
LAST REPORYED STATE- LAUNKHED AND OPERATING PARTIALLY

AT A SUBSTANDARD DATA ACQUISITION RATE SINCE 01/30/69.
PHYSICS AND ASTRONOMY PROGRAMS -
TONOSPH. + RADID PHYSIC

0SS DIVISION-
DISCIPLINE(S) -
PERSONNEL (PI=PRINCIPAL INVESTIGATOR. TL=TEAM LEADER
01=DTHER INVESTIGATOR, TM=TEAM MEMBER)

esceasseses e WESTERN ONTARIO U
LONDON, ONTARIO,
esesccesssessrenaes WESTERN ONTARIO U
LONDON, ONTARIOs CANADA
eesessaccscsveae WESTERN ONTARIO U
LONOONs ONTARIO,

EXPERIMENT

PI - PaeAa FORSYTH
. CANADA
01 - GeFe LYON

OI - E.He TUuLL
CANADA
EXPERIMENT BRIEF DESCRIPTION

THIS EXPERIMENT wAS DEVISED
IRREGULARITIES GIVING SPECIAL
IONOSPHERIC COND IT IONS. BEACON TRANSMITYERS ABOARD THE
SATELLITE RADIATED POLARIZED RADIO EMISSIONS ON COMMAND, AT
136.41 AND 137.95 MHZ. THE SIGNAL POLARIZATION, YHE AMPLITUDE
OF THE SIGNAL, THE RELATIVE PHASE OF THE SIGNALs AND THE
INCIDENT DIRECTION OF THE SIGNAL WERE OBSERVED FROM GROUND
STATIONS. COINCIDENT OBSERVATIONS WERE MADE AT STATIONS ABOUT
100 WAVEL ENGTHS AP ART » FROM KNOWN SPACECRAFT POSITICN
INFORMATION AND THESE OBSERVATIONS, IONOSPHERIC IRREGULARITIES
COULD BE ALMOST COMPLETELY DESCRIBED IN TERMS OF HEIGHT,
HORIZONTAL SIZE AND SHAPE. ELECTRON PEAK CONCENTRATIONs, AND
RADIAL DISTRIBUTION OF ELECTRONS. AN IMPORTANT PARY OF THESE
DESCRIPTIONS WAS TO ORIGINATE FROM THE CONPUTED VALUES OF
TOTAL ELECTRON CONTENT (TEC) OBTAINED PRIMARILY FROM THE
POLARIZATION AND PHASE OBSERVATIONS. THE BEACON HAS BEEN
OPERABLE SINCE LAUNCH, BUY IT HAS BEEN IMPRACTICAL YO OBTAIN

TO STUDY THE IONOSPHERIC
ATTENTION TO THE DISTURBED
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ISIS 1s SAGALYN

EXPERIMENT NAME- SPHERICAL ELECTROSTATIC ANALYZER
NSSDC ID- 69-009A-08

LAST REPORTED STATE- LAUNCHED AND OPERATING NORMALLY
AT A SUBSTANDARD DATA ACQUISITION RATE SINCE 01/30/70.

PHYSICS AND ASTRONOMY PROGRAMS
IONJSPHERES PARTICLES AND FIELDS

0SS DIVISION=-
DISCIPLINE(S) -

EXPERIMENT PERSONNEL (PI=PRINCIPAL EINVESTIGATOR, TL=TEAM LEADER
THER INVESTIGATOR. TM=TEAM MEMBER)

PI = ReCe SAGALYN cccecscessersUSAF CAMBRIDGE RES LAB
BEOFORD, MA

o1 - M. SMIDDY cececcevsvvenssa USAF CAMBRIDGE RES LAB
BEDFORD, MA

EXPERIMENT BRIEF DESCRIPTION

THE OBJECTIVE OF THE SPHERICAL ELECTROSTATIC ANALYZER
{SEA)} EXPERIMENT WAS TO MEASURE THE TEMPORAL AND SPATIAL
VARI AT IONS IN THE CONCENTRATIONS 4ND ENERGY DISTRIBUYTION OF
THE CHARGED PARTICLES THROUGHOUT THE ORBIT. SPECIFICALLY, THE
OBJECTIVES WERE TD MEASURE THE FOLLOWING PARAMETERS -~ (A) THE
DENSITY OF POSITIVE IONS HAVING THERMAL ENERGY IN  THE
CONCENTRATION RANGE FROM 1€1 TD 1E6 IONS PER CUBIC CENTIMETER
(LOGARITHMIC AMPLIFIERS WERE USED IN YHE INPUT CIRCUIT). (B)
THE KINETIC TEMPERATURE DF THE THERMAL IONS IN THE RANGE FROM
700 TO 4000 DEG Ks (C)} THE FLUX AND ENERGY SPECTRUM OF PROTONS
IN THE RANGE FROM 0 TO 2 KEV, AND (D) VHE SATELLITE POTENTIAL
WITH RESPECT TO THE UNDISTURBED PLASMA." TW0D UNITS MADE UP THE
EXPERIMENT PACKAGE A 96-CM BOOM THAY SUPPORTED THE SENSOR
AND MADE PDSSIBLE OMNIDIRECTIONAL MEASUREMENTS, AND AN
ELECTRONICS PACKAGE (CONSIDERED TO INCLUDE THE SENSOR} 7O
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 RADIT NF 3.18, 2.53%
AND 1,90 CM, THE INNERMOST GRID WAS THE COLLECTORS THESE



GRI{DS WwERE MADE FROM TUNGSTEN MESH AND HAD A TRANSPARENCY OF
80 TO 90 PERCENT. TO MEASURE THE PARAMETERS LISTED ABOVE.
SUITABLE SWEEP AND STEP VOLTAGES WERE APPLIED TO THE GRIDS.
THIS INSTRUMENT WAS OPERATED IN SEVERAL MODES. THE I0ON
DENSITIES WERE SAMPLED SIXTY TIMES A SECOND., CORRESPONDING TO
A  SPATIAL RESOLUTION QF 150 METERS. ONCE PER MINUTE THE RATIO
OF MASS TO TEMPERATURE wAS SAMPLED . AND THE ENERGY
DISTRIBUTION WAS SAMPLED ONCE EVERY TWD MINUTES.

~ ISIS le WHITTEKER

EXPERIMENT NAME- SWEEP FREQUENCY SOUNDER

NSSDC 10~ 69-009A-01

LAST REPORTED STATE- LAUNCHED AND OPERATING NORMALLY
AT A SUBSTANDARD DATA ACGUISITION RATE SINCE 01/30/70.

0SS OIVISION-
OISCIPLINE(S) -

PHYSICS AND ASTRONDMY PROGRAMS
IONOSPH. ¢+ RADIO PHYSIC

EXPERIMENT PERSONNEL {(PI=PRINCIPAL INVESTIGATOR, TL=TEAM LEACER
D0i=0VHER INVESTIGATORs TM=TEAM MEMBER)

PI ~ JeHe WHITTEKER sececesecnssCOMMUN RESEARCH CENTRE
OTTAWA, ONTAR{O. CANADA
Ol ~ GeEeKeLOCKWODOD evsscecsansceCOMMUN RESEARCH CENTRE
OTTAWA. ONTARIO, CANADA
Ol ~ GaLe NELMS evscesscevseessCOMMUN RESEARCH CENTRE
DTTAWA, ONTARIG, CANADA
DI = JeEe JACKSON eeveasvesasesNASA=GSFC
GREENBELT, MD
O = JeWe KING coeessccssessas  APPLETON LAB
SLOUGHs BUCKS, ENGLAND
or - 4. TURNER L eeeseassseessAUST DEPT OF INTERIOR .
SYDNEY. AUSTRALIA
o1 - M. SYLVAIN ececessesscess [ONDSPHERIC RES GROUP
ORLEANS, FRANCE
o1 - 0. HOLT » esessessss AURORAL 0BS
TROMSOs NORWAY
or - v. 0GATA «««RADIO RESEARCH LAS
TOKyO, JAPAN
ol - R. RAGHAVARAD . eesPHYSICAL RESEARCH LAB
AHMEDABAD, INDIA
01 - w. CALVERT asae » e «NOAA-ERL
BOULDER, €O
Ol - TeEs VAN ZANDT o. « e« NOAA-ERL
BOULDER.: €O
o1 - L. COLIN casecsssccasessNASA-ARC
MOFFETT FIELD, CA
OI — ReBe NORTON cesccessenseeeNOAA-ERL
BOULDER. €O
Ol - CeEe PETRIE eceecsscacceecsCOMMUN RESEARCH CENTRE
OTTAWA, ONTARIO., CANADA

EXPERIMENT BRIEF DESCRIPTION

THE 1sIs 1 IONOSONDE WAS A RADIO TRANSMITYER/RECEIVER
THAT RECORDED THE TIME DELAY BETWEEN A TRANSMITTED AND A
RETURNED RADID FREQUENCY PULSE. A  CONTINUUM OF FREQUENCIES
BETWEEN O.1l AND 20 MHZ WAS SAMPLED ONCE EVERY 19 OR 29 SEC.
AND ONE OF SIX SELECTED FREQUENCIES WAS ALSO SOUNDED FOR A
PERIOD OF 3 71O 5 SEC DURING THIS 19~ OR 29-SEC PERIOD. 1IN
ADOITION TO THE SWEEP AND FIXED FREQUENCY MODES OF OPERATION,
A MIXED MODE WwAS PUSSIBLE WHERE THE TRANSMITTER FREQUENCY WAS
FIXED AT 0.82 MHZ WHILE THE RECEIVER SWEPT. SEVERAL VIRTUAL
HE IGHT (DELAY TIME } TRACES WERE NORMALLY OBSERVED DUE TO
GROUND REFLECTIONS. PLASMA RESONANCES. BIREFRINGENCE OF THE
IONOSPHERE » NON-VERTICAL PROPAGATION, ETC. VIRTUAL HEIGHT AT A
GIVEN FREQUEMNCY WAS PRIMARILY A FUNCTION OF DISTANCE TRAVERSED
BY THE SIGNAL» ELECTRON DENSITY ALONG THE PROPAGATION PATH,
AND MODE OF PROPAGAT ION. THE STANDARD DAVA FORM WAS AN
IONDGRAM SHOWING VIPTUAL HEIGHT AS A FUNCTION OF FREQUENCY,
TWOo OTHER FORMS O0OF 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 PROFILFS.

RERRRERRKAREARREEEER KRR EEREE [STIS 2 KEAXAERARRRRKEXKKEEREREAEXS

SPACECRAFT COMMON NAME- ISIS 2

ALTERNATE NAMES~- 1S1S-8, PL-701F
05104

NSSDC ID- 71-024A

LAST REPORTED STATE- LAUNCHED AND OPERATING NORMALLY
AT A SUBSTANDARD DATA ACQUISITION RATE SINCE 02/04/73.

LAUNCH DATE=- Da/0L1/71 SPACECRAFT WEIGHT- 570. KG
LAUNCH SITE- VANDENBERG AFB, UNITED STATES
LAUNCH VEHICLE- DELTA
SPONSORING COUNTRY/AGENCY
CANADA CrRC
UNITED STATES NASA-ODSS
INITIAL ORBIT PARAMETERS
ORBIT TYPE- GEOCFNTRIC EPOCH DATE- 04/01/7%
ORBIT PERIOD- 113.61 MIN INCLINATION- 88.1564 DEG
PERIAPSIS- 1367. KM ALT APDAPSY S~ 1429. KM ALT
RECENY ORBIT PARAMETERS
ORBIT TYPE~ GEOCENTRIC EPOCH DATE- 09/07/73
ORBIT PERIOD- 113.55 MIN INCLINATION- 88.181 DEG

PERIAPSIS— 1354.33 KM ALT APOQAPSI S~ 182439 KM ALT
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SPACECRAFT PERSONREL (PM=PROJECT MANAGER,
MG=PROGRAM MANAGER,

PS=PRDJECT SCIENTIST.
SC=PROGRAM SCIENTIST)

PM - Le.He BRACE .o ecessaecesNASA-GSFC
GREENBELT, MD

PS - JeH., WHITTEKER eces ++COMMUN RESEARCH CENTRE
OTTAWA, ONTARIO. CANADA

MG — FoW. GAETAND .eee ««NASA HEADQUARTERS

. WASHINGTON, DC

SC -  JoHe CHAPMAN o ++COMMUN RESEARCH CENTRE
OTTAWA, ONTARIO. CANADA

SC - EeRe SCHMERLING eeecececcssNASA HEADQUARTERS
WASHINGTON, DC

SPACECRAFY BRIEF DESCRIPTION

ISIS 2 WAS AN IONOSPHERIC OBSERVATORY INSTRUMENTED WITH
A SWEEP FREQUENCY AND A FIXED FREQUENCY TONOSONDE.s A VLF
RECEIVER, ENERGETIC AND SOFT PARTICLE DETECTORSs AN ION MASS
SPECTROMZTER. AN ELECTROSTATIC PROBE. A RETARDING POTENTIAL
ANALYZER. A BEACON TRANSMITTER, A COSMIC NOISE EXPERIMENT. AND
TW0 PHOTOMETERS. THE SOUNDER USED TwO LONG CROSSED-DIPOLE
ANTENNAS (78.9 M AND 2042 M LONG, RESPECTIVELY) FOR THE
SOUNDINGs VLF, AND COSMIC NDISE EXPERIMENTS. THE SPACECRAFT
WAS NOMINALLY SPIN STABILIZED WITH SPIN AXIS IN THE ORBIT
PLANE 1O ABDUT 2 RPM AFYER ANTENNA DEPLOYMENT. A CARTWHEEL
MODE WITH THE AX1S PERPENDICULAR TO THE ORBIT PLANE WAS MADE
AVAILABLE OCCASIONALLY FDR PERIODS DF A FEW MONTHS, THIS WAS
DONE TO PROVIDE RAM AND WAKE DATA FOR SOME EXPERIMENTS EACH
SPIN PERIOC RATHER THAN EACH ORBIT PERIOD. ATTITUDE AND SPIN
INFORMATION WAS OBTAINED FROM A THREE-AXIS MAGNETOMETER AND A
SUN SENSORe CINTRIL OF ATTITUDE AND SPIN WAS PDOSSIBLE BY MEANS
OF MAGNETIC TORQUINGe THE EXPERIMENT PACKAGE ALSO INCLUDED A
PROGRAMMABLE TAPE RECORDER WITH A 1-HR CAPACITY. FOR
NON-RECORDED OBSERVATIONS, DATA FROM SATELLITE AND
SUBSATELLIYE LOCATIONS WERE TELEMETERED WHEN THE SPACECRAFT
WAS IN LINE OF SIGHT O0OF A TELEMETRY STATION. TELEMETRY
STATIONS WERE LOCATED SO THAT PRIMARY DATA COVERAGE WAS NEAR
THE B80-DEG W MERIDIAN AND NEAR HAwAlI. SINGAPORE, AUSTRALIA,
ENGLAND, FRANCE, NORWAY INDIAS JAPAN4 ANTARCTICA, NEW
ZEALAND, AND CENTRAL AFRICA. INITIAL OPERATION OF ALL
EXPERTMENTS WAS NOMINAL. THE TAPE RECORDERS FAILED ON FEBRUARY
4, 1972, suT REAL-TINME DBSERVATIONS CONTINUED TO BE
TELEMETERED TO GROUND SYATIONS. AFTER APRIL 1973, DATA TAKEN
WERE TO BE STORED ON TAPE FOR AT LEASY 18 MONTHS. THESE DATA
TAPES MAY BE ERASED FOR REUSE IF ND REQUIREMENT (AND FUNDING)
FOR DATA REDUCTION QOCCURS WITHIN THAT PERIOD. SATELLITE
OPERATION OCCURREEL (JUNE 1974) FOR ABOUT 5 HOURS PER DAYa

1SIS 24 ANGER

EXPERIMENT NAME~ 3914~ TO 5577-A PHOTOMETER

NSSDC 1D~ 71-024A-11
LAST REPORTED SVYATE- LAUNCHED AND OPERATING NORMALLY
AT A SUBSTANDAID DATA ACQUISITI{ON RATE SINCE 02/04/73.

0SS OIVISION- PHYSICS AND ASTRONOMY PROGRAMS
DISCIPLINE(S)— IONOSPH. + RADID PHYSIC PARTICLES AND FIELDS
PLANETARY ATMDSPHERES

EXPERIMENT PERSONNIL (PI=PRINCIPAL INVESTIGATOR. TL=TEAM LEADER
O0I=0THER INVESTIGATOR. TM=TEAM MEMBER)

Pl - C.D. ANGER sveeenvasccensaslU OF CALGARY
EDMONTON, ALBERTA, CANADA
EXPERIMENT BRIEF DESCRIPTION
THIS oOUaL WAVELENGTH SCANNING AURORAL PHOTOMETER WAS
DESIGNED TO MAP THE DISTRIBUTION OF AURDRAL EMISSIONS AT S577

AND 3914 A OVER THE PDRTIDN OF THE DARK EARTH VISISBLE TO THE
SPACECRAFT, A COMBINATION OF INTERNAL ELECTRONIC SCANNING
PERFORMED BY AN IMAGE DISSECTDR AND OF THE NATURAL ORBITAL AND
ROTATIONAL MOTIONS OF THE SPACECRAFY PERMITTED THE SENSOR TO
SYSTEMATICALLY SCAN ACRODSS THE EARTH. THE DETECTOR SYSTEM WwAS
CONSTRUCTED TO ALLOW INCIDENT RADIATION TO BE ACCEPTED FROM
TWO OIRECTIONS 130 DEG APART AND THEN TO FOCUS THIS LIGHT AT A
COMMON POINT ON THE SINGLE IMAGE DISSECTOR PHOTOMETER TUBE.
FOR EACH DIRECTION, THE LIGHT PASSED THROUGH 1TS OWN LENS,
INTERFERENCE FILTER, AND MIRROR. ONE FILTER OPERATED IN THE
RANGE 558§ PLUS DR MINUS 9 A (AT THE HALF-MAXIMUM POINTS), AND
THE OTHER FILTER OPERATED AT 3915 PLUS OR MINUS 13 As ONLY ONE
OF THE Tw0 OPTICAL SYSTEMS POINTED AT THE EARTH AT ANY ONE
TIME. WHILE THE OTHER FACED INTO SPACE. WHEN THE SPACECRAFY
SPIN AXIS ®AS ORIENTED TO LIE IN TYHE CRBITAL PLANE, EACH
ROTATION OF THE SPACECRAFT QESULTED [IN AN EARTH SCAN S DEG
wIDE, THIS WIDTH SIZE WwAS CHOSEN TD I[INSURE OVERLAP WITH THE
PREVIODUS SCANs THE IMAGE DISSECTOR REPETITIVELY SCANNED AT A
HIGH SPEED ACROSS THE NARRDOW DIMENSION OF EACH 5-DEG SAND AND
OIVIDED IT INTO SEPARATELY RESOLVED REGIONS 0.4 DEG BY 0.4
DEG. SIMILAR STRIPS WERE  SCANNED AT EACH OF THE TwO
WAVELENGTHS, AT TIMES THAT DIFFERED 8Y HALF THE ROTATION
PERIOD OF 10 SEC. A CALIBRATION LIGHT SOURCE FOR EACH
WAVELENGTH WAS BUILT INTO THE OPTICAL ASSEMBLY. AND A
CALIBRATE CYCLE WAS INITIATED AUTOMATICALLY WHENEVER A *POWER
ON® COMMAND WAS GIVEN. TO MINIMIZE THE PROBLEMS ARISING FROM
SOLAR ILLUMINATION DOF THE OPTICS AND THE DIRECT VIEWING OF THE
SUNLIT EARTH,. A SUNLIGHT PROTECTION SYSTEM WAS INCLUDED. THE
ELECTRDONIC PORTION OF THE INSTRUMENT CONSISTED OF MODULES THAT
AMPLIFIEC AND COUNTED OUTPUT PULSES FROM THE IMAGE DISSECTOR
TUBE AND CONVERTED THESE INTD A HIGH-RATE PULSZ CODE MODULATED
ouTPUT AND A LOW-RATE ANALOG OUTPUT. THE DATA WwILL BE
REPRODUCED DIRECTLY IN THE FORM OF. SEPARATE PICTURES
REPRESENTING EMISSIONS AT EACH WAVELENGTH. WHICH WILL BE USED
To STUDY THE LARGE-SCALE OISTRIRUTION AND MOPPHOLOGY OF
AURORAS AND TO COMPARE WITH OTHER MEASUREMENTS FROM THIS AND
OTHER SPACECRAFT AND FROM GROUND-BASED INSTRUMENTS. COMPLETE
DETAILS ABOUT THE EXPERIMENT CAN BE FOUND IN THE REPORT ¢ THE

BUT
ABOUT



Te FANCOTT,
NO., 8, PP,

ISIS-2 SCANNING AURORAL PHOTOMETER.®* C. De
Jeo MCNALLY s AND He Se. KERR, APPLIED.OPTICS,
17531766 AUGUST (1973).

ANGER
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==——=== 1SIS 2+ BARRINGTON

EXPERIMENY NAME- VLF RECEIVER
NSSDC D~ 71-0244A-03

LAST REPORTED STAT £~ LAUNCHED AND OPERATING NORMALLY
AT A SUBSTANDARD DATA ACQUISITION RATE SINCE 02/04/73.

DSS DIVISION- PHYSICS AND ASTRONOMY PROGRAMS °
DISCIPLINE(S)- IONOSPH. + RADIO PHYSIC

EXPERIMENT PERSONNEL (PI=PRINC[PAL INVESTIGATOR, TL=TEAM LEADER
* DI=OTHER INVESTIGATOR, TM=TEAM MEMBER)

Pl - R.E. BARRINGTON sesesceess COMMUN RESEARCH CENTRE
OTTAWA, ONTARIO, CANADA
D1 -~ FaHe PALMER +ceevsscoeeesecesCOMMUN RESEARCH CENTRE

: OTTAWA, ONTARIO, CANADA
EXPERIMENT BRIEF DESCRIPTION :

THE VERY LOW-FREQUENCY {VLF) EXPERIMENT WAS A
LOW-FREQUENCY (LF) BROADBAND RECEIVER THAT OBSERVED SIGNALS
FROM THE 79-M LONG DIPOLE (SPLIT MONOPOLE) ANTENNA BETWEEN 05
AND 30 KXHZ. THIS SAME ANTENNA WAS USED FOR RECEIVING SIGNALS
BELOWw 5 MHZ ON THE IONOSONDE « THE VLF RECEIVER HAD A WIDE
OYNAMIC RANGE THAT WAS ACHIEVED BY USE OF AN AUTOMATIC GAIN
CONTROL (AGC) SYSTEM. THIS VLF EXPERIMENT INCLUDED AN ONBOARD
EXCITER THAT SWEPT AT A NON INEAR RATE FROM S0 TO ZERO HZ.
THEN TO 9500 HZ., OVER A PERIOD OF 1.0 SEC. THIS PERMITTED THE
CONTROLLED STUDY OF ION RESONANCES STIMULATED BY THE EXCITER,
IN ADDITION TG. STUDY OF NATURAL AND OTHER MAN~MADE VLF RADIO
NOI1SEe THE EXP ER IMENT ALSO PERMITTED ANTENNA IMPEDANCE
MEASUREMENTS, wiTH OR wITHOUT A DC BIAS ON THE ANTENNA. THE
REAL-TIME - DATA WERE TRANSMITTED ON 136+08-MHZ TELEMETRY. THE
VLF DATA COuULD BE RECORDED ON ONE OF THE FOUR TAPE RECORDER
CHANNELS FDOR THE FIRST YR WHEN THE SPACECRAFT TAPE RECORDER
WAS ODPERATING. TAPE RECORDED {AND BACKUP REAL-TIME CAPABILITY)
DATA WERE TRANSMITTED ON 400-MHZ TELEMETRY.

ISIS 2+ BRACE

EXPERIMENT NAME- CYL INDRICAL ELECTROSTAYIC PROBE

NSSDC ID- 71-024A-07
LAST REPORTED STATE- LAUNCHED AND OPERATING NORMALLY
AT A SUBSTANDARD DATA ACQUISITION RATE SINCE 02/04/73.

PHYSICS AND ASTRONOMY PROGRAMS

0SS OIVISION- .
10ONOSPHERES PLANETARY ATMOSPHERES

DISCIPLINE(S)—

EXPERIMENT PERSONNEL (PI=PRINCIPAL INVESTIGATOR, TL=TEAM LEADER
OI=0THER INVESTIGATOR, TM=TEAM MEMBER)

PI = LeHe BRACE ssescacscsoseess NASA-GSFC
GREENBELT, MD

OI = JeAe FINDLAY acccsccasceceNASA=GSFC
GREENBELT, MD

EXPERIMENT BRIEF DESCRIPTYION

THE PURPOSE OF THIS EXPERIMENT WAS TO STUDY THE GLOBAL
VARIATIONS OF €t ECTRON TEMPERATURE AND ELECTRON CONCENTRATION
AY SPACECRAFT (SC} ALTITUDES DURING SOLAR MAXIMUM, AND TO
STUDY CHARACTERISTICS OF THE SC ION SHEATH. THIS CYLINDRICAL
PROBE WAS A TYPE OF LANGMUIR PROBE THAT OBSERVED CURRENT FLOW
ToO THE PROBE FOR A GIVEN VOLTAGE PROFILE PLACED ON THE
COLLECTOR. FRDM THIS CURRENT-VOLTAGE PROFILE., ELECTRON DENSITY
AND ELECTRON TEMPERATURE COULD BE CALCULATED. THERE WAS A BOOM
PRDBE AND AN AXIAL PROBE EXTENDING FROM THE SCe. THE AXIAL
PROBE EXTENDED 48.3 (M FROM THE SC, ALONG THE SPIN AXIS, AND
WAS CENTERED BEVTWEEN THE FOUR TELEMETRY ANTENNAS ON THE
UNDERS IDE OF THE SC. THIS PROBE WAS CAPABLE OF MEASUREMENTS
UNPERTURBED BY THE SATELLITE MOTION ONLY WHEN TYHE PROBE
PRECEDED THE SC IN ITS MOTION THROUGH THE PLASMA. THE BOOM
PROBE EXTENDED HORIZONTALLY AND QUTWARD (IN SC FRAME OF
REFEIENCE} 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 PRDOBE PROVIDED SOME OBSERVATIONS DURING
EACH SC SPIN CYCLE, WHICH WERE FREE OF SC WAKE EFFECYS. THE
PROBES CONSISTED DOF THREE CONCENTRIC, ELECTRICALLY ISOLATED,
STAINLESS STEEL TUBES. THE OUTER (0.24 CM IN DIAM AND 23 CM
LONG} TUBE FLDOATED 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 CM OUTWARD FROM
THE OUTER TUBE ACTED AS AN ELECTRICAL GUARD FOR THE COLLECTOR.
1rs ELECTRICAL POTENT IAL WAS CONTROLLED. THE COLLECTOR
(0.058-CM DIAM) EXTENDED 23 CM OUTWARD FROM THE ORIVEN GUARD.
DURING EACH 2-MIN SEQUENCEs A VOLT-AMPERE CURVE WAS OBTAINED
THAY CAN BE INTERPRETEO IN ELECTRON DENSITIES OVER A RANGE
FROM 100 TO 1,500,000 ELECTRONS PER CM SQs AND IN TEMPERAYURE
VALUES FROM 400 TO 50,000 DEG K

ISIS 2, CALVERT

EXPERKMENT NAME- F [XED FREQUENCY SOUNDER
NSSDC ID- 71-024A-02

LAST REPDRTED STYATE- LAUNCHED AND OPERATING NORMALLY
AT A SUBSTANDARD DATA ACQUISITION RATE SINCE 02/04/73.

0SS DIVISION-
DISCIPLINE{S)-

PHYSICS AND ASTRONOMY PROGRAMS
IONOSPH. + RADIO PHYSIC

50

EXPERIMENY PERSONNEL (PI

OI=DTHER INVESTIGATOR,

RINCIPAL INVESTIGATOR, TL=TEAM tEADER
TM=TZ AM MEMBER)

PI - W, CALVERT csavcovccaneas NOAA-ERL

BOULDER. CO
Ol - R.B. NORTON cesenanccceecs  NOAA-ERL

BOULDER, CO
OI = GebLe NELMS .. +COMMUN RESEARCH CENTRE

OTTAWA, ONTARIO. CANADA
01 ~ C+E. PETRIE . «COMMUN RESEARCH CENTRE

OTTAWA, ONTARIO. CANADA
01 = GeE«K.LOCKWQOD esseseeCOMMUN RESEARCH CENTRE

DTTAWA, ONTARIDs CANADA
01 - JeH. WHITTEKER «+COMMUN RESEARCH CENTRE

OTTAWA, ONTARIO, CANADA
of - JeM. WARNOCK «NOA A-ERL

BOULDER, €D
O = TeEe VAN ZANDYT osevecsseoses s NOAA-ERL

BOULDER, CO
EXPERIMENT BRIEF OESCRIPTION

YHE FIXED FREQUENCY SOUNDER OPERATED FROM THE SAME

ANTENNA,  TRANSMITTER, AND RECEIVER USED FOR THE SWEEP
FREQUENCY EXPERIMENT. IT NORMALLY OPERATED FOR 3 YO 5 SEC
DURING THE - FREQUENCY FLY-BACK PERIDD OF THE SWEEP FREQUENCY
OPERATION WHICH WAS EVERY t4 OR 2t SEC. ONE OF SIx FREQUENCIES
(0.12, 0.48, 100, 1.95, 4.00s OR 9.303 MHZ) WAS CHOSEN FOR
USE BY THE EXPERIMENTERs A5 DESIRED. OTHER MODES OF OPERATION
WERE AVAILABLE INCLUDING CONTINUDUS OBSERVATION AT A SELECYED
FREQUENCY AND A SPECIAL MIXED MODE - WITH TRANSMISSION AT A
SELECTED ONE OF THE SIX FIXED FREQUENCIES AND SWEEP RECEPYION.
THIS EXPERIMENT WAS DESIGNED TO STUDY I10NOSPHERIC FEATURES OF
A  SMALLER SCALE THAN COULD BE OETECTED B8Y 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)s THESE DATA
WERE NORMALLY OBSERVED ONLY WHEN THE SPACECRAFT WwAS IN RANGE
OF TYHE TELEMEYRY STATION. A LIMITED AMOUNT OF DATA WAS TaAPE

RECORDED DURING THE FIRST 2 YEARS AFTER LAUNCH.

ISIS 2y FORSYTH -

EXPERIMENT NAME- RADIO BEACON
NSSDC [D~- 71-024A-09

LAST REPDRTED STATE- LAUNCHED AND OPERATING PARTIALLY
AT A SUBSTANDAID DATA ACQUISITION RATE SINCE 04/23/71.

0SS DIVISION-
DISCIPLINE(S)-

PHYSICS AND ASTRONOMY PROGRAMS
T10ONOSPH. + RADIO PHYSIC

EXPERIMENT PERSONNEL (PI=PRINCIPAL INVESTIGATOR, TL=TEAM LEADER

O1=0THER [NVESTIGATOR, TM=TEAM MEMBER)
PL - PeAs FOIRSYTH cesserecssses s WESTERN ONTARID U
LONDON,s ONTARICs CANADA
Ol = GeFe LYON censssnscsancesssWESTERN ONTARIOC U
LONDON, ONTARID, CANADA
or - EeHe TULL cveccsccccecsases WESTERN ONTARIOD U
LONDON,

ONTARIO, CANADA
EXPERIMENT BRIEF DESCRIPTION .

A CW  TRANSMITTER (137 TO 138 NHZ BAND)} RADIATING ABOUT
100 'MW AND OPERATING IN CONJUNCTION WITH TRACKING BEACON (136
TO 137 MHZ BAND) PROVIDED FACILITIES FOR OBASERVING
SCINTILLATIONS FROM [RREGULARITIES, DETERMINING MAGNITUDES AND
POSITIONS . AND EVALUATING ELECTRON CONTENT BETWEEN GROUND
OBSERVER AND SATELLITE. INTERFERENCE DIFFICULTIES WwITH OTHER
SPACECRAFT DOPERATIONS PREVENTED NOMINAL ELECTRON CONTENT DATA
FROM BEING OBTAINEDs HOWEVER SOME LIMITED AMOUNY OF USEFUL
SCINTILLATION DATA WAS OBSERVEOD.

IS1S 2, HARTZ

EXPERIMENT NAME- COSMIC RADIO NOISE
NSSDC ID- 71-024A-10

LAST REPORTED STATE—~ LAUNCHED AND OPERATING NORMALLY
AT A SURSTANDARD DATA ACQUISITION RAYE SINCE 02/04/73.

PHYSICS AND
ASTRONOMY

ASTRONOMY PROGRAMS
IONDSPH.

0SS DIVISION-
DISCIPLINE(S)- + RADID PHYSIC
EXPERIMENT PERSONNEL (PI=PRINCTIPAL INVESTIGATOR, TL=TEAM LEADER
OI=DTHER INVESTIGATDR. TM=TEAM MEMBER)
«COMMUN RESEARCH CENTRE

OTTAWA. ONTARID. CANADA

HARTZ .

e

EXPERIMENT BRIEF DESCRIPTION

THIS EXPERIMENT USED THE
RECEIVER AUTOMATIC GAIN CONTROL {AGQ) VOLTAGES YO MEASURE
GALACTIC AND SOLAR RADIO NDISE LEVELS. THE RECEIVER SWEPT FROM
0.l TO 20 MHZ. THE DYNAMIC RANGE wAS 50 D8, AND THE BANDWIDTH
WAS 55 KHZ. THE ANTENNAS USED WERE 20.2-M AND 78.9-M DIPDLES.

SWEEP FREQUENCY TONQOSONDE

HEIKKILA

IS1S 2,
EXPERIMENT NAME- SOFT—-PARTICLE SPECTROMETER
NSSDC ID- 71-024A-05

LAST REPORTED STATE-
AT THE STANDARD

LAUNCHED AND OPERATING PARTIALLY
DATA ACQUISITION RATE SINCZ 02/704/72.

0SS DIVISION-
DISCIPLINE(S)-

PHYSICS AND ASTRONOMY PROGRAMS
1ONOSPHERZS PARTICLES AND FIELDS



INVESTIGATOR,. TL=TEAM LEADER
TM=TEAM MEMBER)
DALLAS

EXPERIMENT PERSONNEL (PI=PRINCIPAL
OI=0THER INVESTIGATOR.
eessscaseceeU OF TEXAS,

DALLAS, TX

PI -~ wed. HEIKKILA

EXPERIMENT BRIEF DESCRIPTION

THE SOFT PARTICLE SPECTROMETER {(wHICH WAS BASICALLY AN
ELECTROSTATIC ANALYZER) wAS USED TO STuUDY THE DIRECTIONAL
INTENSITY AND OIFFERENT IAL ENERGY SPECTRA OF PROTONS AND
ELECT RONS TO OBRTAIN A GREATER UNDERSTANDING OF AURDRAS »
GEUMAGNETIC DISTURBANCES, AND VARIOUS IONDSPHERIC FEATURES.
DIFFERENTILAL ENERGY SPECTRA WERE OBTAINED IN THE ENERGY RANGE
10 =V TO 10 KEV  wITH A 20 PERCENT ENERGY RESOLUTION. THE

VOLTAGE SWEEP PROGRAM OF THE ANALYZER WAS FLEXIBLE.

151S 2, HUFFMAN

EXPERIMENT NAME- 10N MASS SPECTROMETER

NSSDC ID- 71-024A-06
LAST REPORTED STATE- LAUNCHED AND OPERATING NORMALLY
AT A SUBSTANDARD DATA ACQUISITION RATE SINCE 02/04/73.

0SS DIVISION- PHYSICS AND ASTRONOMY PROGRAMS
DISCIPLINE{S)~ IONOSPMERES PLANETARY ATMOSPHERES

EXPERIMENT PERSONNEL (PI=PRINCIPAL INVESTIGATORs, TL=TEAM LEADER
O1=DTHER INVESTIGATOR. TM=TEAM MEMBER)
esecsensenssedlU OF TEXASs DALLAS
DALLAS, Tx

Pl — JeHe HOFFMAN
EXPERIMENT BRIEF DESCRIPTION

THIS MAGNEYIC ION MASS SPECTROMETER EXPERIMENT WAS FLOWN
MEASURE THE DISTRIBUTION OF THE CONCENTRATIONS OF THE [ON
AS A FUNCTION OF TIME AND POSITION, WITH PARTICULAR
INTEREST FOCUSED ON THE SOLAR WIND PARTICLES. THE INSTRUMENT
HAD TWD I0ON DETECTOR SYSTEMS, AND MASS SCANNING THROUGH THE
RANGE FROM 1 TD 64 AMU WAS ACCOMPLISHED IN TWO SECTIONS -~ ‘1
To @8 AMU AND 8 TD 64 AMU. TWO ION BEAMS EMERGED FROM THE
MAGNETIC SECTOR OF THE INSTRUMENT AND WERE SIMULTANEOUSLY
DETECTED BY  ELECTRON  MULTIPLIERS AND L0G ELECTROMETER
AMPL IFIERS. 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 THMIS MODE OF
QPERATION. THE COMPLETE MASS RANGE WwWAS SCANNED IN 1 SEC. A
BACKUP MODE WAS PROVIDED WHICH PRDDUCED AN ANALOG QUTPUT wITH
A SWEEP PERIOD TOF B8 SEC. THIS EXPERIMENT OPERATED NOMINALLY
AFTER LAUNCH WITH MOSY OF THE DAYA OBTAINED IN THE PEAK MODE.
FOR ABDUT 2 MIN PER PASS OVER OVTAWA. CANADAs THE EXPER[MENT
OPERATED [N THE ANALOG MODE. INFLIGHT CALIBRATION WAS ACMIEVED
BY COMPARING 10N CONCENTRATION MEASUREMENTS AT APPROPRIATE
ALTITUDESs 1.E., WHERE A SINGLE I1ON SPECIES PREDOMINATED, WITH
ELECTRON DATA FROM THE SNUNDER ON BOARD. OTHER COMPARISONS
WERE MADE BETWEEN THE SPECTROMETER OUTPUT AND MEASUREMENTS
OBTAINEDP FROM OTHER RELATED EXPERIMENTS ON BOARD.

To
SPECIES

ISIS 2, MAIER -

EXPERIMENT NAME-~ RETARDING POTENTIAL ANALYZER

NSSDC 1P= 71-024A-28
LAST REPORTED STATE- LAUNCHED AND OPERATING NORMALLY
AT A SUBSTANDARD DATA ACQUISITION RATE SINCE 02/04/73.

055 DIVISION- PHYSICS AND ASTRONOMY PROGRAMS
DISCIPLINE(S)- IONOSPHERES PLANETARY ATMOSPHERES
TL.=TEAM LEADER

EXPERIMENT PERSONNEL (PI=PRINCIPAL INVESTIGATOR,

[sh1 THER INVESTIGATOR, TM=TEAM MEMBER)
PI = EsJeRMAIFR ... seesseNASA=GSFC
GREENBELT,» MD
oL - M, SMIDDY eee «USAF CAMBRIDGE RES LAB
BEDFORDs MA
o1 - BeEe TROYs JR. NASA-GSFC
GREENBELT, MO
or - Jele DONLEY cecvcosocssecesNASA-GSFC
GREENBELT, MD

BRIEF DESCRIPTION

EXPFRIMENT MEASURED ION AND/DR ELECTRON CURRENT IN
O STUDY HEAT TRANSFER PROCESSES WHICH ARE IMPORTANT [N
THE OYNAMICS OF THE TONOSPHERE. THIS RETARDING POTENTIAL
ANALYZER CONSISTED OF THREE GRIDS (APERTURE GRIDs RETARDING
GRID AND A SUPPRESSOR GRID) wHICH PROVIDED A VOLT-AMPERE CURVE
RELATING SWEEP VOLTAGE ON THE RETARDING GRID TO CURRENT FLOW
Yo THE COLLECTOR, ANALYSIS OF THE CURVES CDULD PROVIDE
ION/ELECTRON TEMPERATURES AND DENSITIES.

EXPERIMENT
THIS
ORDER

MCDIARMID

I1SIs 2,

EXPERIMENT NAME- ENERGETIC PARTICLE DETECTORS

NSSDC [D- 71-024A-04
LAST REPORTED STATE- LAUNCHED AND OPERATING PAPTIALLY
AT THE STANDARD DATA ACQUISITION RATE SINCE 02/04/72.

0SS DIVISIDN- PHYSICS AND ASTRDONOMY PROGRAMS
DISCIPLINE(S)- TONOSPHERES PARTICLES AND FIELDS

EXPERIMENT PERSONNEL (PI=PRINCIPAL INVESTIGATOR. TL_=TEAM LEADER
OI=0THER INVESTIGATOR, TM=TEAM MEMBER)

«NATL RES COUNC OF CAN

NTTAWA, ONTARIO, CANADA

1.8 MCDIARMID

01 - J.R. BURROWS ... eese+NATL RES COUNC OF CAN

OTTAWA, ONTARIO» CANADA

EXPERIMENT
THIS

BRIEF DESCRIPTION

EXPERIMENT CONSISTED OF FOUR SETS OF DEVECTORS.
THE FIRST DETECTOR CONSISTED OF THREE GEIGER COUNTERS (OF
WHICH ONE FAILED RIGHT AFTER LAUNCH)} AND MEASURED ELECTRONS
GREATER THAN 20 AND 40 XEv PERPENDICUL AR AND PARALLEL TO THE
SPIN AXIS. THESE GEIGERS WERE ALSO SENSITIVE TO PROTONS WITH
ENERGIES GREATER THAN 240 AND 600 KEV, RESPECTIVELY. ALL
REMAINING DEVECTORS MEASURED PARTICLES PERPENDICULAR TO THE
SPIN AXIS. THE TWO GEIGER COUNTERS WERE CORRECTED FOR
SATURATION AND DEADTIME. AtL OTHER COUNTERS FDR DEADT IME
ONLY. THE SECOND SET CONSISTED OF TWD SOLID-STATE SILICON
JUNCTION OETECTORS. BOTH WERE OPERATED IN LOW AND HIGH
THRESHOLD MODE., WHILE ONE COULD ADDITIONALLY BE SWITCHED TO
ANOTHER DISCRIMINATION LEVEL. THEY MEASURED ELECTRONS wiITH
ENERGIES GREATER THAN 40, 60, 90+ 120, 150, AND 200 KEV. THEY
WERE ALSO SENSITIVE TO PROTONS WiTH ENERGIES GREATER THAN 1S5S0,
200, AND 750 KEV. THE SWITCHABLE DETECTOR EXPERTENCED
CONTINUOUS SATURATIONG THE THIRD SET CONSISTED OF THREE
SILICON JUNCTION DETECTORS THAT MSASURED PROTONS IN THE ENERGY
RANGES 0.8 - 4404 3.2 - 127, AND 12.9 - 28.0 MEV, ALPHA
PARTICLES IN THE ENERGY RANGE 2.5 ~ 160 MEV. AND ELECTRONS IN
THE ENERGY RANGE 1.0 - 2.0 MEV. THE FOQURTH SET wAS COMPDSED.
OF .TWO0 CESIUM JODIDE SCINTILLATION -~ PHOTOMULTIPLIER SYSTEMS
(CHANNEL TRONS WITH CYLINDRICAL ELECTROSYATIC ANAL YZERS)
STEPPED THROUSH EIGHT ENERGIES IN 64760 OF A SECOND. THESE
DIFFERENTIAL SPECTROMETERS MEASURED ELECTRONS AT 9.6 784
650y 4aly 3.0, 2¢2y 143,-0.15+1 AND MEASURED PROTONS AT 26,2,
216, 1704 12,4, 9285 7464 52+ AND 2.2 KEV. OTHER DETECTYORS
WERE PLANNED INITIALLY FOR THIS EXPERIMENT BUT IT APPEARS THAY
THE ABOVE ARE THE DNLY ONES THAY WERE SLOWN.

w=———=== ISIS 2, SHEPHERD —-=-

EXPERIMENT NAME- 6300-A PHOTOMETER
NSSDC 10- 71-024a-12

LAST REPORTED STATE- LAUNCHED AND OPERATING NORMALLY
AT A SUBSTANDARD DATA ACQUISITION RATE SINCZ 02/04/73.

0SS DIVISION-
DISCIPLINE(S)-

PHYSICS AND ASTRONOMY PROGRAMS
TONOSPHERZS PLANETARY ATMOSPHERES

EXPERIMENT PERSONNEL (PI=PRINCIPAL INVESTIGATOR, TL=TEAM LEADER
DI=0THER INVESTIGATOR., TM=TEAM MEMBER)

Pl — G.Ga SHEPHERD s eeseccessee YORK U
TORONTOs ONTARIO., CANADA
EXPERIMENT BRIEF DESCRIPTION
A TWO-CHANNEL PHOTOMETER WAS USED TO MEASURE DIRECTLY

AND
A IN DAY,
HAD TS

TO MAP THE INTENSITY OF THE ATOMIC OXYGEN RED LINE AT 6300
TWILIGHT s AND NIGMT AIRGLOW AND AURDRA. EACH CHANNEL
OWN DOPTICAL INPUT, AND THE TW0O INPUTS WERE MOUNTED AT
THE SAME END OF THE SPACECRAFT, SEPARATED BY 180 DEGes WITH
THEIR AXES AT 90 OEG YO THE SPACECRAFY'S SPIN AXIS. ONE
OPTICAL INPUT WAS CHARACTERIZED BY A SPECTRAL BANDWIDTH OF 12
A CENTERED AROQUND THE 6300 A LINE OF ATOMIC OXYGENs 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, l[<.E.s WHEN ONE SENSOR VIEWED THE
EARTH. THE OTHER SENSOR SAW THE SKy. BDTH SENSORS HAD A
2.5-DEG CIRCULAR FIELD OF VIEW, wiTH THE USE OF A BEAM
COMBINER ARRANGEMENT, THE SAME PHOTQMULTIPLIER ACCEPTED THE
Two INPUT 5. THE DYNAMIC RANGE OF INTENSITY MEASUREMENTS WAS
FROM ABOUT 10 R TO MORE THAN ONE MEGARAYLE IGH. SUNLIGHT COULD
ENTER THE OPTICAL SYSTEMS DIRECTLY IN ADDITION TO
EARTH-REFLECTED LIGHT. THE INSTRUMENY BAFFLE WAS ILLUMINATED
BY THE SUN ONLY FOR THE OFF~AXIS ANGLES LESS THAN 47 DEG.
QUTSIDE THIS LIMIT, THE DATA WERE NOT DEGRADED BY SUNL IGMT,
PERMITTING NORMAL OPERATION IN YHE REGION OF THE ORBIT WHERE
THE SPACECRAFT wAS IN  SUNLIGHT BUT THE PORTION DOF THE EARTH
BENEATH IT WAS DARK. AN EXTERNAL L EGHT SOURCE *SAW®* THE FILTER
ONLY WHEN IT WAS 7.5 DEG UR LESS OFF AXISe IN THE RANGE 7.5 TO
47 DEG. GOOD  DATA WERE STILL OBTAINED WHEN THE SUNLIT EARTH
WAS THE ORIGIN DF THE CONTAMINATYTION. TO GIVE ACCURATE LOW
LIGHT LEVEL READINGS. AS WELL AS COVER THE FULL DYNAMIC RANGE.s
AND TO PRESENT THE MEASUREMENTS IN A FORM COMPATIBLE WITH
ENCODING AS AN 8-BIT BINARY WORD FOR TELEMETRYs 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 DF A PREAMP, TwO
SIGNAL PROCESSING CHANNELS {LINEAR AND LOGARITHMIC)s AND AN
QUTPUT COMMUTATOR TO SELECY DETWESEN THEM AS wELL AS TO
INTERFACE THEM TO THE SPACECRAFT SYSTEM. ALSO PROVIDED WERE
CALIBRATION AND PROTECTION CIRCUITRY TO OPERATE THE CALI1BRATE
LAMPS AND YO PROTECT THE PHOTOTUBE FROM THE EFFECTS OF
EXPOSURE T0 HIGH LIGHT LEVELS. YO PERFORM THE DATA ANALYSIS,
iT WAS NECESSARY, AMONG OTHER OPERATIONS, TO EVALUATE
DIFFERENT GEOMETRICAL STTUATIONS, AND TO LOCATE THE ON-EARTH
LIMB CROSSING OF THE 12 A BANDPASS PHOTOMETER SO THAT THE DATA
COULD BE ORGANIZED INTO SPIN MAPS.

WHITTEKER

IS1S 2s
EXPERIMENT NAME- SWEEP FREQUENCY SOUNDER
NSSDC ID-~ 71-0284A-01

LAST REPORTED STATE- LAUNCHED AND OPERATING NORMALLY
AT A SUBSTANDARD DATA ACQUISITION RATE SINCE 02/04/73.

0SS DIVISION=-
OISCIPL INE(S)=

PHYSICS AND ASTRONOMY PROGRAMS
TONDSPH. ¢ RADIO PHYSIC



EXPERIMENT PERSONNEL (PI=PRINCIPAL INVESTIGATOR, TL=TEAM LEADER
DI=0THER INVESTIGATOR, TM=TEAM MEMBER}

PI - JeHe WHITVTEKER oeces +COMMUN RESEARCH CENTRE
. OTTAWA, ONTARIO. CANADA
Of = GeEsKsLOCKNOOD socess +COMMUN RESEARCH CENTRE
OTTAWA., ONTARID, CANADA
Ol = GelLe NELMS assecsacecsecssCOMMUN RESEARCH CENTRE
GTTAWA, ONTARIG. CANAOA
o1 - Je TURNER cecceccesssessAUST DEPT OF INTERIOR
SYDNEY, AUSTRALIA
o1 - M. SYLVAIN ceccaceccssasecONOSPHERIC RES GROU®
o ORLEANS. FRANCE
oI - 0« HOLT s oscecnccasseses AURDRAL 0BS
TROMSO, NORWAY
oL -~ Y. OGATA sseccccccsssesesRADIO RESEARCH LAB
. ’ TOKYD. JAPAN
ar - R. RAGHAYARAD eoeevesesePHYSICAL RESEARCH (AB.
<o AHME DABAD. INDIA
O = JeEs JACKSON seesscosscseaaNASA-GSFC
~. ' GREENBELT. MD
OI = CeEe PETRIE scsecccsscasesCOMMUN RESEARCH CENTRE
OTTAWA, ONTARIO, CANADA
Ol = TeEe VAN ZANDT cevecvoeessNDAA-ERL
: . BOULDER, CO
o1 - L. COLIN . eeossNASA—ARCT
MOFFETT FIELD. CA
o1 - w. CALVERT <NOAA-ERL )
8OULDERs CO
0t - R«B. NORTON «NOAA -ERL
BOULDER, CO
01 - J.w. KING &« «+sAPPLETON LAS ,
SLOUGH, BUCKSs ENGLAND
EXPERIMENT BRIEF DESCRIPTION
THE 1SIS 2 IONDSONDE WAS A RADIO TRANSMITTER THAT
RECORDED THE TIME DELAY BETWEEN A TRANSMITTED AND RETURNED
RADIO FREQUENCY PULSE. A CONTINUUM OF FREQUENCIES BETWEEN 0.1
AND 20 MHZ WERE SAMPLED EVERY 14 OR 21 SEC, AND ONE OF SIX
SELECTED FREQUENCIES WAS ALSO 'USED FOR SOUNDING FOR A FEwW
SECONDS DURING EACH 14~ OR 21-3EC PERIOD. IN ADDITION TO THE
SWEEP- AND FIXED-FREQUENCY MODES OF OPERATIONs A MIXED MODE
WAS AVAILABLE IN WHICH THE TRANSMITTER FREQUENCY WAS FIXED AT
ONE OF SIX POSSIBLE FREQUENCIES WHILE THE RECEIVER SWEPT.
SEVERAL VIRTUAL RANGE (DELAY TIME) TRACES RESULTING FROM
GROUND REFLECTIONS, PLASMA RESONANCES, ' BIREFRINGENCE OF THE
1ONDSPHERE, NON-VERT ICAL PROPAGATION, ETCe, WERE NORMALLY
OBSERVED. VIRTUAL RANGE AT A GIVEN FREQUENCY WAS PRIMARILY A
FUNCTION OF DISTANCE TRAVERSED BY THE SIGNALs ELECTRON DENSITY
ALONG THE PROPAGATION PATH, AND MODE OF PROPAGATION, THE
STANDARD DATA FORM WAS AN IONOGRAM (GRAPH) SHOWING VIRTUAL
RANGE AS A FUNCTION OF RADIO FREQUENCY. TWO OTHER FORMS OF
DATA WERE COMMONLY PREPARED FROM THE 1ONOGRAMS. THEY WERE
DIGITAL -~ FREQUENCY  AND/DR  VIRTUAL  HEIGHT  VALUES  OF
CHARACTERISTIC [ONOSPHERIC  FEATURES  AND COMPUTATIONS OF
ELECTRON  DENSITY  PRDFILES. INITIAL  DPERATION OF THIS
EXPERIMENT WAS NORMAL AND BOTH REAL-TIME AND TAPE RECORDED
ODATA WERE TAKEN UNTIL FEBRUARY 4, 1972, WHEN THE RECORDERS
FAILED. REAL-TIME DATA HAVE BEEN TAKEN SUBSEQUENTLY.

SEXEEERAERERXARXERKF RN kAR SRR [UE SRR RRREEARRRRRERAARRARRS RSN 0K

SPACECRAFT COMMON NAME- [UE
ALTERNATE NAMES- INT ULTRAVIOLET EXPL,
NSSDC IO~ SAS-D

S5AS-D

LAST REPORTED STATE- AN APPROVED MISSION

LAUNCH DATE- 2HALF 76 SPACECRAFT WEIGHT- ~ 400. KG
LAUNCH SITE- CAPE CANAVERAL, UNITED STATES
LAUNCH VEHICLE~ DELTA
SPONSORING COUNTRY/AGENCY
UNITED STATES NASA-~0SS
INTERNATIONAL ESRO
SRC
PLANNED DRBIT PARAMETERS
ORBIY TYPE- GEDCENTRIC
ORBIT PERIOD- 1440. MIN INCLINATION= 0EG
PERIAPSIS— 42000.- KM ALT APOAPS1S= 42000. KM ALT

SPACECRAFT PERSONNEL {PM=PROJECT MANAGER,
MG=PROGRAM MANAGER,

PS=PROJECT SCIENTIST,
SC=PROGRAM SCIENTIST)

PM ~ Ge.W. LONGANECKER <ae *«+NASA-GSFC

GREENBELTs MD
Ps - A.B. UNDERHILL sewe +NASA-GSFC

GREENBELT, MD
MG = J.R. HOLTZ o +«NASA HEADQUARTERS

WASHINGTON, DC
SC = NuGe ROMAN e+ NASA HEADQUARTERS

WASHINGTON, DC
SPACECRAFT BRIEF DESCRIPTION

THE INTERNATIONAL ULTRAVIOLET EXPLORER (1UE, FORMERLY

SAS=D) SATELLITE 1S AN APPROVED MISSION FOR THE CONSTRUCTION
OF A SPACE-BORNE W.TRAVIOLET ASTRONODMICAL OBSERVATORY TO BE
USED A5 AN INTERNATIONAL FACILITY, THE IUE IS TO CONTAIN A
45-CM TELESCOPE USED SOLELY FOR SPECTROSCOPY IN THE WAVELENGTH
RANGE OF 1100 TO 3300 Ao THE PLANNING:s CONSTRUCTION, AND

ULTIMATE OPERATION OF THE [IUE 1S THE RESULT OF A CO-QPERATIVE
INTERNAT IONAL EFFORT . THE SATELLITE AND OPTICAL

INSTRUMENTATION ARE TO BE PROVIDED B8Y THE GODDARD SPACE FLIGHT
CENTER (GSFCle THE TELEVISION CAMERAS TO BE USED AS DETECYORS
wiLt BE PROVIDED BY THE UNITED KINGDOM SPACE RESEARCH COUNCIL
(UKSRC). THE EUROPEAN SPACE RESEARCH ORGANIZATION (ESRO} IS YO
SUPPLY SOLAR PADDLES FOR THE SATELLITE AND wILL CONSTRUCT A

B THREE-ELEMENT

‘UNKTS

52

EUROPEAN CONTROL CENTER. AFTER LAUNCH, TWO-THIPDS OF THE
OBSERVING TIMS WILL B8E DIRECTED FROM A CONTROL CENTER AT GSFC,
AND ONE-THIRD OF THE TIME THE SATELLITE WILL BE OPERATED FROM
THE EURDPEAN CONTROL CENTER NEAR MADRID. GUEST OBSERVERS WILL
SUBMIT THEIR PROGRAMS FOR REVIEW AND EVALUATION TO EITHER
NASA, UKSRC, DR ESRO AS THEY ARE RESIOENTS OF THE UNITED
STATES, UNITED KINGDOM, OR ESRO COUNTRIES. SCIENTISTS NOT
COVERED B8Y THESE CONDITIGNS wILL SUBMIT THEIR PROJECT PLANS 7O
ANY ONE OF THESE NATIONAL AGENCIES. TO ACHIEVE THE OBJECTIVE
THAT THE IVE BE AN EFFECTIVE GUEST ASTRONOMICAL OBSERVATORY IT
¥ILL BE LAUNCHED INTO A SYNCHRONOUS ORBIT. THE CHOICE DF A
SYNCHRONOUS DRBIT IS MADE TO TRANSFORM THE PROBLEMS AND
TECHNIQUES OF TE_ ESCOPE OPERATION INTO A SET SIMILAR TO THOSE
FOR GROUND ODBSERVATORIES. WHICH ARE ALREADY FAMILIAR TO EVERY
OBSERVING  ASTRONOMER. THE  45-CM  RITCHEY-CHRETIEN  F/15
TELESCOPE wILL FEED A SPECTROGRAPH PACKAGE. THE SPECTROGRAPH
PACKAGE, USING SEC VIDICON CAMERAS AS DETECTORS, WILL COVER
THE SPECTRAL RANGE FROM 1100 T0 3300 A. IT WILL OPERATE IN
EITHER A HIGH-RESOLUTION OR A LOW-RESOLUTION MODE. WITH
RESOLUTIONS OF APPROXIMATELY 0.2 AND 6 As RESPECTIVELY. THE
SEC VIDICONS CAN INTEGRATE THE SIGNAL FOR UP TO 1 HR. THIS
INTEGRATION  TIME WILL LIMIT OETECTION IN THE HIGH- AND
LOW-RESOLUTION MODES TO APPROXIMATELY S AND 0,03 PHOTONS/(CM
SQ-SEC-ANGSTROM), RESPECTIVELY. FOR A SIGNAL-TO-NOISE RATIO OF
50. THESE SENSITVIVITIES ARE EQUALIVALENT TO OBSERVATINNS OF A
B0 STAR OF NINTH TO FOURTEENTH MAGNITUDE, RESPECTIVELY.

TUE, NONE ASSIGNED

EXPERIMENT NAME- LOW/HIGH RESOLUTION, ULTRAVIOLET
SPECTROGRAPH PACKAGE -
NSSDC ID-

SAS-D -0} -

LAST REPORTED STATE~ APPROVED

0SS DIVISION—= PHYSICS AND ASTYRONOMY PROGRANS
DISCIPLINE(S}= ASTRONOMY

EXPERIMENT PERSONNEL (PI=PRINCIPAL INVESTIGATOR, TL=TEAM LEADER
OI=0THER INVESTIGATOR, TM=TEAM MEMBER)

NONE ASSIGNED «'eeeessNASA-GSFC

- GREENBELT,

PI -
MD
EXPERIMENY BRIEF DESCRIPTION
THIS EXPERIMENT witt INCLUDE THE UL TRAVIOLET

SPECTROGRAPH PACKAGE CARRIED 8y THE IUE. CONSISTING OF Two
PHYSICALLY DISTINCT ECHELLE-SPECTROGRAPH/CAMERA UNITS CAPABLE
oF ASTRONOMICAL OBSERVATIONS « EACH SPECTROGRAPH wILL BE A

ECHELLE SYSTEM, COMPOSED oF AN OFF-AXIS
COLLIMATOR, AN ECHELLE GRATINGs AND A SPHERICAL
FIRST-DRDER GRATING THAT WILL BE USED YO SEPARATE THE ECHELLE
NRDERS ANDs FOCUS THE SPECTRAL o1sPLAY ON AN IMAGE
CONVERTER~PLUS-SEC VIDICON CAMERA, {FOR EACH UNIT THERE WwILL
BE A SPARE CAMERA). THE CAMERA UNITS wILL BE ABLE TO INTEGRATE
THE SIGNAL. THE READOUT/PREPARATION CYCLE FOR THE CAMERAS wiLL
TAKE APPROXIMATELY 4 MIN. WAVELENGTH CALIBRATION WILL BE
PROVIDED By THE USE DF A HOLLOW CATHODE COMPARISON LAMP, THE
PHOTOMETRIC CALEBRATION wiLy BE ACCOMPL I'SHED 8y UBSERVING
STANDARD STARS WHOSE SPECTRAL FLUXES HAVE BEEN PREVIOUSLY
CALIBRATED 8y OTHER MEANS. BOTH ECHELLS-SPECTROGRAPH/ CAMERA
witL 8E CAPABLE OoF HIGH-RESOLUTION (0.2 a) oR
LOW-RESOLUTION {6 A) PERFORMANCE. THE DUAL HIGH/LOW
RESDLUTION CAPABILITY WILL BE IMPLEMENTED BY THE INSERTION OF
A FLAT IN FRONT ofF THE ECHELLE GRATING, SO THAT THE ONLY
DISPERSION wiLtL BE PROVIDED BY THE SPHERICAL GRATING. AS THE
SEC VIDICONS CAN INTEGRATE THE SIGNAL FOR UP TO 1| HR, DATA
wiTH A SIGNAL-TO-NOISE RAYIO OF S0 CAN BE DBTAINED FOR A 80
STYAR QOF THE NINTH AND FOURTEENTH MAGNITUDE IN THE HIGH- AND
LOW-RESAOLUTION MODES ., RESPECTIVELY. THE DISTINGUISHING
CHARACTERISTICS oF THE UNITS wilL BE THEIR WAVELENGTH
COVERAGE. ONE UNIT WILL COVER THE WAVELENGTH RANGE FROM 1192
TO 1924 A IN THE HIGH-RESOLUTION MODEs, AND 1135 7O 2085 A IN
THE LOW-RESOLUTION MODE. FOR THE OTHER UNIT, THE RANGES WwiILL
BE FROM 1893 TO 3031 As AND 1800 TD! 3255 A FOR THE HIGH- AND
LOW-RESOLUTION MODES RESPECTIVELY. EACH UNIT wItL ALSQ HAVE
1Ts OwWN CHOICE OF ENTRANCE APERYURES EITHER FOR A 3-ARC-SEC
HOLE OR A 10-X 20-ARC-SEC StOT. THE 10-X 20-ARC-SEC SLOTS CAN
BE BLOCKED BY A COMMON SHUTTER, BUT VTHE 3-ARC-SEC APERTURE
wIiLL ALWAYS BE OPEN. AS A RESULT, TWO APERTURE CONFIGURATIONS
ARE POSSIBLE (t) BOT* 3-ARC-SEC APERTURES OPEN AND BOTH
10-X 20~ARC~SEC SLOTS CLOSEDs, OR (2} ALL FOUR APERTURES OPEN.
WITH THIS INSTRUMENTATION, THE OBSERVATIONAL OPTIONS OPEN TO
AN OBSERVER wiLL BE LONG-WAVELENGTH AND/OR SHORT-WAVELENGTH
SPECTROGRAPH HIGH TR LOwW RESOLUTION, AND LARGE QR SMALL
APERTURES . EXPOSJRES MAY BE MADE WITH THE TWO SPECTROGRAPHS
STMULTANEOUSLY., BUT REMEMBERING THAT THE ENTRANCE APERTURES
FOR EACH ARQE DISTINCT AND SEPARATED ON THE SKY BY AB0UT t MIN
nF ARC. AN ADDIT JTONAL RESTRICTION 1S THAT DATA CAN BE READ
ouT oF ONLY ONE CAMERA AT A TIME. HOWEVER, ONE CAMERA MAY BE
EXPOSING WHILE ONE CAMERA 15 BEING READ QUT. THE CHDICE OF
HIGH OR LOW RESOLUTION CAN BE MADE INDEPENDENTLY FOR THE TwD
SPECTROGRAPHS S0 THATY THE OPERATIONAL MODES OF THE UNITS NEED
NDT BE THE SAME.

PARABOLOIDAL
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SPACECRAFT COMMNIN NAME- LST
ALYERNATE NAMES- LARGE SPACE TELESCOPE
NSSDC 10- LSY

LAST REPORTED STATE-~- A PROPQOSED MISSION

LAUNCH DATE- 00/00/80 SPACECRAFT WEIGHT- 9525. KG



LAUNCH SITE- CAPE CANAVERAL,
LAUNCH VEHICLE- SHUTTLE

UNITED STATYES

SPONSDRING COUNTRY/AGENCY
UNITED STAYES NASA-0SS
PLANNED ORBIT PARAMETERS
ORBIT TYPE- GEOCENTRIC

ORBIT PERIOD- MIN INCL INATION=- 28.5 DEG
PERIAPSIS- 6928+ KM ALT APDAPSIS~ 6928. KM ALY
SPACECRAFT PERSONNEL (PM=PROJECT MANAGER, PS=PRDJECT SCIENTIST,

MG=PROGRAM MANAGER.,
sressscascaseaNASA-MSFC
HUNTSVILLE., AL
AUCREMANNE . LERET LY «NASA HEADQUARTERS
. WASHINGTON, OC
esevescsausesseNASA HEADQUARTERS
WASHINGTON,. DC

SC=PROGRAM SCIENTIST)

PS = C.R. Q°*DELL

MG = M.Jo

SC = N.Gs ROMAN
SPACECRAFT BRIEF DESCRIPTION

THE PROPOSED LARGE SPACE TELESCOPE (LST) wWILL BE A
SPACE~BORNE » DIFFRACTION-L IMITED TELESCOPE WITH A PLANNED
EFFECTIVE APERTURE OF APPROXIMATELY 3 M. THE INITIAL CLAUNCH OF
THE LST INTO EARTHR ORBIT IS EXPECTED IN LATE 1980. THE SPACE
SHUTTLE wiLL BE USED FOR INITIAL LAUNCHs IN-ORBIT SERVICING,
AND FOR RETURN OF THE LST TO THE GROUND FOR MAINTENANCE. THE
ANTICIPATED MINIMUM OPERATIONAL LIFETIME. EXCLUDING DOWN TIME
FOR PERIDDIC MAINTENANCE AND UPDATING. IS 1S5 YRS, THE LST
SYSTEM wILL SERVE AS A NATIDNAL ASTRONOMICAL SPACE DBSERVATORY
FACELITY. THE USE OF THE ONBOARD INSTRUMENTAYTION WILL BE OPEN
TO SCIENTISTS OF ALL COUNTRIES. THUS, ITS DESIGN WILL BE MOST
FLEXIBLE T0 ALLOW FOR THE REPLACEMENT OF SCIENTIFIC
INSTRUMENTATION WwHEN NECESSARY., TO INCORPORATE TECHNOLOGICAL
ADVANCES AND Y0 SATISFY CHANGES IN THE ORSERVATICONAL
INTERESTS OoF THE ASTRONOMICAL COMMUNITY. INSTRUMENTATION
UPDATING, REPAIR, OR REPLACEMENT WILL BE  ACCOMPL ISHED BY
EITHER RETURN OF THE LSY TO THE GROUND, OR BY UTILIZING SUITED
ASTRONAUTS FOR IN-ORBIT WORK « PRESENT PHASE
STUDIES INDICATE A DESIRABLE COMPLEMENT OF INSTRUMENTS AS
FOLLOWS == (1) A HIGH-RESOLUTION CAMERA TO COVER THE SPECTRAL
RANGE FROM 120 TO 1100 NM, (2) A HIGH-RESOLUTION SPECTROGRAPH,
oF RESOLUTION APPROXIMATELY 10 TO THE FIFTH, FOR THE
120-TQ=310 N™ REGIONs (3) A FAINT OBJECT SPECTROGRAPH FOR WORK

IN_ THE 90-TO-1100 NM REGIDON, (4) AN ASTROMETRIC PACKAGE FOR
DOING wORK ON DDVUBLE STARS, PROPER MOTIONSs PARALLAXES, ETCes
AND (5 AN INFRARED PHOTOMETER AND/OR SPECTROMETER TO COVER

THE WAVELENGTH INTERVAL FROM 1 TO 1000 MICRONS.

EREEER AR SRR SR ALK AS R aAR E LR 6% | UNAR POLAR ORB-DAUGHTER #%&xsxdss

SPACECRAFT COMMON NAME- LUNAR POLAR ORB-DAUGHTER
ALTERNATE NAMES-~ ALPOs AUTO.LUNAR POLAR ORBITER
NSSDC ID- LPD-D
LAST REPORTED STATE- A PROPOSED MISSION
LAUNCH DATE- PROPSD79
LAUNCM SITE- CAPE CANAVERAL,
LAUNCH VEHICLE=- LTTAT-DLTA

SPACECRAFT WEIGHT-
UNITED STATES

80. KG

SPONSORING COUNTRY/AGENCY
UNITED STATES NASA-0SS
PLANNED ORBIT PARAMETERS
QORBIT TYPE- SELENDCENTRIC
ORBIT PERIOD~ MIN
PER [APS1S~ KM ALT

INCLINATION=
APOAPSIS-

0. DEG

6000. 6000, KM ALT

SPACECRAFT PERSONNEL (PM=PROJECT MANAGER, PS=PROJECT SCIENTIST,

MG=PROGRAM MANAGER. SC=PROGRAM SCIENTIST)
PM = W.De HIBHARD +eee sesesNASA-GSFC
. GREENBELTY, MD
PS -  J. PHILPOTTS cecasuccsesNASA-GSFC
GREENBELY s MD
MG - Fa.le ROBERSON seevescsocaecNASA HEADQUARYERS
WASHINGTON. OC
SC =~ FoelDe MARTIN ssscscccccncesNASA HEADOQUARYTERS
WASHINGTON, DC
SPACECRAFT DRUEF DESCRIPTION
THIS SPACECRAFT wiLL BE FOR A PROPQSED PROBE OF THE
LUNAR ENVIRONMENT . 1T IS CONCEIVED TQO SE COMPOSED OF TwO
SPACECRAFT IN A MOTHER-DAUGHTER RELATIONSHIP. THE DAUGHTER
SPACECRAFT, WHICH WILL BE A RANGING AND COMMUNICATION STATION.
wiLtL BE SENT INTO AN EQUATORIAL CIRCULAR ORBIY AT AN ALTITUDE
OF 6000 TD 12000 KM. IN DRBIT THE PAYLOAD ANTICIPATED WiLL BE
ABOUT 80 KG {175 LBS) FOR THE DAUGHTER SHIP. THE SCIENTIFIC
PAYLOAD wILL BE CONSTRAINED TO A DELTA VEMICLE. THE PROJECT
IS 1IN THE STUDY PHASE NOw. [T IS EXPECTED THAT AFO*S wiLL BE
SENT OUT IN FISCAL *75.

TREEP s asE R RN RN AR AR XA EAse LUNAR POLAR ORB-MOTHER &sstsnsssss

SPACECRAFT COMMON NAME- LUNAR POLAR DRB-MOTHER
ALTERNATE NAMES- ALPO, AUTO.LUNAR POLAR ORBITER
NSSDC [0~ LPO-M
LAST REPORTED STATE- A PROPNSED MISSION
LAUNCH DAYE- PROPSD79
LAUNCH SITE=- CAPE CANAVERAL.
LAUNCH VEHICLE- LTTAT-DLTA

SPACECRAFT WEIGHT=-
UNITED STATES

230. KG

SPONSORING COUNTRY /AGENCY

UNITED STATES NASA-0SS

8 DEFINITION

53

PLANNED ORBIT PARAMETERS
OR3IT TYPE-~ SELENOCENTRIC
ORB1Y PERIOD- MIN
PERIAPSIS— KM ALT

INCLINATION-
APDAPSES~

8%5. DEG

100« 100s KM ALT

SPACECRAFT PERSONNEL (PM=PROJECT MANAGERSs

MG=PROGRAM MANAGER.

PS=PROJECT SCIENTIST,
SC=PROGRAM SCIENTIST)

PM - W.De HIBBARD .o »«NASA-GSFC
. GREENBELT, MD
PS = Jeo PHILPOTTS cseeccesss s NASA-GSFC
GREENBELY, MD
MG - Faele ROBERSON cescevsasce NASA HEADQUARTERS
WASHINGTON. DC
SC - FeDe MARTIN seveccecscccasNASA HEADQUARTERS

WASHINGTON, DC
SPACECRAFT BRIEF DESCRIPTION

THIS SPACECRAFY wilLL BE FOR A PROPDOSED PROBE OF THE
LUNAR ENVIRONMENT. (24 IS CONCEIVED TO BE COMPOSED OF T¥0
SPACECRAFT IN A MOTHER-DAUGHTER RELATIONSHIP. THE MOTHER SHIP
WILL CONTAIN TVHE SCIENTIFIC EXPERIMENYS, WHICH WILL INCLUDE
X=RAY. GAMMA-RAY, MAGNETIC FIELD. AND GRAVITY-DETECTING
SENSORS e v 1S PROPOSED THAT THE MOTHER SHIP HAVE A CIRCULAR
NEAR-POLAR. NON-STABLE ORBET WITH AN INCLINATION OF 85 DEG AT
AN ALTITUDE OF 100 KM, IN DRBIT THE PAYLOAD ANTICIPATED WILL
BE APPROXIMATELY 230 KG (500 LBS) FOR THE MOTHER SHIP. THE
SCIENTIFIC PAYLOAD wILL BE CONSTRAINED TO A DELYA VEHICLE.
THE PRDJECT TS IN  THE STUDY PHASE NOW. IT IS EXPECTED THAT
AFO*S WILL BE SENT OUT IN FISCAL *75.

EXEEAEEEAEERRRSEEEEE R RN S MARINER 10 SR0SXS8RSREERRF SRR RS KN

SPACECRAFT COMMON NAME— MARINER 10

ALTERNATE NAMES- MARINER 73, PL~-732A
MARINER-J VENUS/MERCURY .
6919

73-085A

MARINER VENUS/MERCURY

NSSDC 1D~

LAST REPORTED STATE-
AY THE STANDARD

LAYNCHED AND OPERATING NORMALLY
DATA ACQUISITION RATE SINCE t1/03/73.

LAUNCH DATE- 11703773
LAUNCH SITE- CAPE CANAVERAL,
LAUNCH VEHICLE~ ATLAS-CENY

SPACECRAFT WEIGHT-
UNITED STATES

S04« KG

SPONSORING COUNTRY/AGENCY
UNITED STATES NASA-DOSS
SPACECRAFT PERSONNEL (PM=PROJECY MANAGER,
MG=PROGRAM MANAGER,
svessecasNASA-JPL
PASADENA. CA
«+NASA HEADQUARTERS
WASHINGTON,. DC
eevreoee s NASA HEADQUARTERS
WASHINGTON, DC

PS=PROJECT SCIENTIST,
SC=PROGRAM SCIENTIST)
PM -

WeE. GIBERSON .

MG = NeW. CUNNINGHAM ...

SC - SeE. DWDRNIX

SPACECRAFT
THIS

BRIEF DESCRIPTION
SPACECRAFT WAS THE FIRST ONE TO USE THE
GRAVITATIONAL PuULL OF ONE PLANET (VENUS) TO REACH ANOTHER
{MERCURY) . THE SPACECRAFT STRUCTURE WAS AN 184 15-KGy
EIGHT-SIDED FRAMEWNORK WwITH EIGHT ELECTRONICS COMPARTMENTS. I
MEASURED 139 M DIAGONALLY AND 0.457 M IN DEPTH. TWO SOLAR
PANELSe EACH 2.7 M LONG AND 0.97 M WIDE,s WERE ATTACHED AT THE
TOP, SUPPDRTING 5.1 SQUARE METERS OF SOLAR CELL AREA. THE
ROCKET ENGINE WAS L IQUID-FUELED, WITH TW0O SETS OF REACTION
JETS USED TO STABILIZE THE SPACECRAFT ON THREE AXES. Iy
CARRIED A LO¥-GAIN OMNIDIRECTIONAL ANTENNA, COMPOSED OF A
HONEYCOMB-DISC PARABDLIC REFLECTOR. 1+37 M [N DIAMETER, WITM
FOCAL LENGTH 5S CM. FEEDS ENABLED THE SPACECRAFT TO TRANSMIY
AT S-BAND AND X-BAND FPREQUENCIES, THE SPACECRAFT CARRIED A
CANOPUS STAR TRACKER, LOCATED ON THE UPPER RING STRUCYURE OF
THE OCTAGONAL SATELLITE, AND ACQUISITION SUN SENSORS ON THE
TIPS OF THE SOLAR PANELS. THE INTERIOR OF THE SPACECRAFT WAS
INSULATED WITH MULTILAYER THERMAL BLANKETS AT YOP AND BOTTOM.
A  SUNSHADE WAS DEPLOYED -AFTER LAUNCH TO PROTECT THE SPACECRAFT
ON THE SOLAR-ORIENTED SIDE. INSTRUMENTS ABOARD THE SPACECRAFT
MEASURED THE ATMOSPHERIC, SURFALCE AND PHYSICAL
CHARACTERISTICS OF MERCURY AND VENUS. EXPERIMENTS INCLUDED
TELEVISION PHOTOGRAPHY, AND MAGNETIC FIELD, PLASMA. INFRARED
RADICOMETRY, ULTRAVIOLET SPECTROSCOPY s AND RADIO SCIENCE
DETECYORS. AN EXPER IMENTAL X-BAND HIGH-FREQUENCY TRANSMITTER
WAS FLOWN FOR THE FIRST TIME ON THIS SPACECRAFT. MARINER 10
WAS PLACED IN A PARKING ORBIT AFTER LAUNCH FOR APPROXIMATELY
25 MINUTES, THEN PLACED [IN ORBIT AROUND THE SUN EN ROUTE TO
VENUS. THE ORBIT DIRECTION WAS OPPOSITE TO THE MOTION OF THE
EARTH ARDUND THE SUN, MNID-COURSE CORRECTIONS WERE MADE. THE
SPACECRAFT PASSED VENUS ON FEBRUARY S, 1974. AT A OISTYANCE OF
4200 XM, v CROSSED YHE ORBIT OF MERCURY ON MARCH 29, 1974,
AT 2046 UT, AT A DISTANCE DF ABOUT 704 XM FROM THE SURFACE.
THE TV AND ULTRAVIOLEY EXPERIMENTS WERE TURNED ON THE COMEY
KOHOUTEK WHILE THE SPACECRAFT WAS ON THE WAY 7O VENUS. A
SECOND ENCOUNTER WITH MERCURY, WHEN MORE PHOTOGRAPHS WERE

TAKEN, OCCURRED ON SEPTEMBER 21, 1974, AT AN ALTITUDE OF ASOUT
47,000 KM,

MARINER 10+ BRIDGE =—-=—cae-

EXPERIMENT NAME— MEASUREMENT OF pLASMA ENVIRONMENT
NSSOC ID- 73~08S5A-03

LAST REPORTED STATE- L AUNCHED AND OPERATING NORMALLY
AT THE STANDARD OATA ACQUISITION RATE SINCE 11/03/73.

0SS DIVISION- PLANETARY PROGRAMS



DISCIPLINE(S)- PARTIQLES AND FIELDS

EXPERIMENT PERSONNEL (PI=pRINCIPAL INVESTIGATOR, TL=TEAM LEADER
DI=OTHER INVESTIGATOR,s TM=TEAM MEMBER)

PI = HeSe BRIDGE «seee eeesssees MASS INST OF TECH -
CAMBRIDGE « MA .
O = JeHe BINSACK ecseeseseseesaMASS INST OF TECH
CAMBRIDGE + ™A
O — AeJde LAZARUS aececececasssMASS INST OF TECH
. CAMBRIDGE « MA
g1 - Se DLBERT cecvecceaasenesMASS INST OF TECH
- CAMBRIDGE., MA
OI - SeJde BAME sceacesceccensssl.OS ALAMOS SCI LAB
- LOS ALAMDSs NM
0ot .- M.D. MONTGOMERY ececvsasesl 05 ALAMOS SCI LAB
LOS ALAMOSs NM
01 - Aode " HUNDHAUSEN . +NATL CTR FOR ATMOS RES
BOULDER. CO -
OI - JeRe ASBRIDGE . -LOS ALAMOS SCI LAB
LOS ALAMOS, NM
O - KeWe OQGILVIE .. NASA=-GSFC
- GREENBELTs MD
01 ~ LeFe BURLAGA «NASA=GSFC
. GREENBELT» MD
0I ~ R.E. HARTLE e «NASA-GSFC
GREENBELTYTs MD
01 - CeWe SNYDER oo NASA-JPL
PASADENA, CA
01 - Gele SISCOE scocecsossaveseU OF CALIFs LA

LOS ANGELES, CA

EXPERIMENT BRIEF DESCRIPTION

A SET OF HEMISPHERICAL ANALYZER PLATES AND AN ELECTRON
MULTIPLIERs ALL MOUNTED ON A SCAN PLATFORM,; ARE PROGRAMMED
wITH A SEQUENCE OF ANALYZER PLATE VOLTAGES TO DETERMINE THE
DIRECT IONAL CHARACTERISTICS AND THE ENERGY SPECTRUM FOR
ELECTRONS FROM 4 TO 400 EV AND IONS FROM 80 EV TO 8 KEV IN THE
SOLAR WIND BETWEEN 0.4 AND 1 AU DISTANCE FROM THE SUN.

—m===s~ MARINER 10+ BROADFOOT
EXPERIMENT NAME- EUV SPECTROSCOPY
NSSDC [D- 73-085a-05

LAST REPORTED STATE- LAUNCHED AND OPERATING NORMALLY
AT THE STANDARD DATA ACQUISITION RATE SINCE 11/03/73.

0SS DIVISION-— PLANETARY PROGRAMS
DISCIPLINEL(S) - PLANETARY ATMOSPHERES

EXPERIMENT PERSONNEL (PI=PRINCIPAL INVESTIGATOR, VL=VEAM LEADER

(1] § THER INVESTIGATORs TM=TEAM MEMBER)
PI - Asle. BROADFOOT KITT PEAK NATL 08S
TUCSONs AZ
0l - MeB. MCELROY eeseacoecsenavsesHARVARD U
CAMBRIDGEs MA
OI = MeJeSeBELTON secveescnces«sKITT PEAK NATL 0BS

TUCSON, AZ

EXPERIMENT BRIEF DESCRIPTION
THE FLIGHT EXPERIMENT WAS
INSTRUMENTS A POINTING

MADE UP TO TWO INDEPENDENT
OCCULTATION SPECTROMETER FIXED ON THE
SPACECRAFT BOOY, AND AN AIRGLOW INSTRUMENT MOUNTED ON THE
SPACECRAFT SCAN PLATFORM. NEAR MERCURY. THE OCCULTATION
SPECTROMETER SEARCHED FOR AN ATMOSPHERE ABOVE THE EOGE (LIMB)
OF THE PLANET*S DISK.: AND THE AIRGLOW INSTRUMENT SCANNED THE
ENTIRE DOISK TO DETECT RADIATION FRDM AND MEASURE THE ALTITUDE
DISTRIBUTION OF CONSTIVUENT GASES. DURING CRUISE, THE Two
INSTRUMENTS MEASURED THE DISTRIBUTION OF HYDROGEN L YMAN=-ALPHA
COMING FROM GALACTIC AND MAGELLANIC CLOUD SOURCES. IN
ADDITION THE AIRGLOW INSTRUMENT DBSERVED THE HYDROGEN CORONA
OF THE EARTH. SEARCHED FOR HELIUM, AND MEASURED THE REFLECTIVE
PROPERTIES oF THE MDON AT EXTREME UV WAVELENGTH. THE

0BJECTIVE GRATING SPECTROMETER WAS DESIGNED TO MEASURE AIRGLOW
RADIATIONS IN THE SPECTRAL RANGE FROM 200 TO 1700 A. CHANNEL
ELECTRON MULTIPLIERS WERE USED TO MEASURE THE RADIATION
INTENSITY. THE FOLLOWING WAVELENGTHS (EXPRESSED IN ANGSTROMS)
WERE SEARCHED WITH A .SPECTRAL RESOLUTION OF 20 A, WITH THE
CANDIDATE EMITTING SPECIES INDICATED IN BRACKETS ~~-= 304
(HE+), 430 (BACK GROUND) & 584 (HE), 740 (NE), 867 (A), 1048
tA)e 1216 (H), 1304 (0), 1480 (CO-FOURTH PDS. BAND}, AND 1657
{cr. IN ADDITIONs, THE EXPERIMENT CONTAINED A PAIR OF
ZERD-ORDER CHANNELS WITH EFFECTIVE BANDWIOTH FROM 200 TO 1500

1700 As RESPECTIVELY. TO OBTAIN THE DESIRED
ENCOUNTER, AN APPROPRIATE SOLAR OCCULTATION
VENUS » AND HENCE, THE OCCULTATION

FUNCTION FOR THE VENUS ENCOUNTER, THE

AIRGLOW SPECTROMETER OBTAINED OESIRED MEASUREMENTS INCLUOING

EMISSIONS FROM HYORQGEM, HEL TUM, ATOMIC OXYGEN ANO ATOMIC

CARBDN« MORE DETAILS OF THE VENUS MEASUREMENTS CAN BE

OBTAINED FROM THE PAPER, *ULTRAVIOLET OBSERVATIONS OF VENUS

FROM MARINER 10 == PREL IMINARY RESULTS.’ A. L. BROADFOOT, ET

ALees SCIENCE, VOL 183, MARCH 29, 1974, PP 1315-1318.

A AND 1150 ToO
MERCURY/SPACECRAFT
WAS NOT POSSIBLE AT
SPECTROMETER DID NOT

=—==s== MARINER 10+ CHASE, JR, ————

EXPERIMENT NAME— TWO-CHANNEL IR RADIOMETER
NSSDC 1D- 73-085A-06

LAST REPORTED STATE=- LAUNCHED AND OPERATING NORMALLY
AT ZEROD DATA ACQUISITION RATE SINCE 04/00/74,

0S5 DIVISION- PLANETARY PRDGRAMS

DISCIPLINE(S)~ PLANETARY ATMOSPHERES PLANETOLOGY

EXPERIMENT PERSONNZL (PI=PRINCIPAL [INVESTIGATIR, TL=TEAM LEADER
. DI{=0OTHER INVESTIGATOR. TM=TEAM MEMBER)
Pt -

SeCe CHASE, JRe ceoecesesvwesSANTA BARBARA RES CTR

GOLETA, CA

oI - 0. MORRISON scececssccaslU OF HAWALL
HONOLULU, M1

oI - Ge. MUNCH cecsesseesessseCALIF INST OF TECH
PASADENA, CA

o1 - G. NEUGEBAUER ¢ esescecasCALIF INSYT OF TECH

: PASADENA, CA

O = JeMe SAARI ssesncevvenneesBOEING SCI RES LAB
SEATTLE, wA

OF = E4D¢ MINER csescsvevocreacNASA-JIPL

PASADENA, CA

EXPERIMENT BRIEF DESCRIPTION

AN INFRARED RADIOMETER ~HAVING TWO CHANNELS,. 22 TD 39
MICRONS (80 DEG K TO 300 DEG K) AND 10 TO 17 MICRONS (200 DEG
K TO 650 DEG K)y WAS USED TO OBSERVE THE THERMAL EMISSION FROM
VENUS AND MERCURY IN TWO BROAD SPECTRAL BANDS. THE IR THERMAL
EMISSION FROM THE SURFACE OF MERCURY BETWEEN LATE AFTERNOON
AND EARLY MORNING (tOCAL TIME} AND OEVIATIONS FROM THE AVERAGE
THERMAL BEHAVIOR OF THE SURFACE WAS MEASUREDs MEASUREMENTS
WERE ALSO MADE OF THE BRIGHTNESS TEMPERATURES OF VENUSTAN
CLOUD TOPS AND LIMB DARKENING PHENOMENA «

—===-=—~ MARINER 10: HOWARD
EXPERIMENT NAME~- S~ AND X—-BAND RADIO PROPAGATION
NSSDC ID- 73-085A-02

LAST REPORTED STATE- LAUNCHED AND OPERATING NORMALLY
AT THE STANDARD DATA ACQUISITION RATE SINCE 11/03/73.

0SS DIVISION— PLANETARY PROGRAMS
DISCIPLINE(S)= (ONOSPH., + RADIO PHYSIC
PLANETARY ATMOSPHERES

PARTICLES AND FIELOS

EXPERIMENT PERSONNEL (PI=PRINCIPAL INVESTIGATOR, TL=TEAM LEADER
DI=OTHER INVESTIGATOR. TM=TEAM MEMBER)

Pl = HeT, HOWARD seeccscccsseseseSTANFORD U
STANFORD, CA
Ol - GeSa LEVY ceeveseoscccansessNASA-JPL
PASADENA, CA
or - Tela SHAPIRG eseesecsseressMASS INST OF TECH
CAMBRIDGE, MA
0I - G FJELDOBD svvoccccasss e NASA-IPL
PASADENA, CA
0l - A«Js KLIORE o csvee s e s NASA-JPL
PASADENA, CA
Bl - J.D. ANDERSON cvesse s e s NASA-IPL

PASADENA, CA
EXPERIMENT BRIEF DESCRIPTION
THIS EXPERIMENY UTILIZED THE DNBOARD S—- AND X=~BAND RADID
SUBSYSTEMS TO O0BTAIN INFORMATION ON THE MERCURIAN AND VENUSTAN
MASSES, GRAVITIES, HARMONTICS, EPHEMERIDES, IONOSPHERES,
ATMOSPHERES, RADII, AND SURFACE CHARACTERISYICS.

—me=e—=— MARINER 10, MURRAY g -

EXPERIMENT NAME- TELEVISION PHOTOGRAPHY
NSSDC 1D- 73-085a-01

LAST REPORTED STATE- LAUNCHED AND OPERATING NORMALLY
AT ZEROD DATA ACQUISITION RATE SINCE 09/25/74.

0SS DIVISION- PLANETARY PROGRAMS

DISCIPLINE(S}~ PLANETARY ATMOSPHERES PLANETOLOGY

EXPERIMENT PERSONNEL (PI=PRINCIPAL INVESTIGATOR, TL=TEAM LEADER
OI=0THER INVESTIGATOR, TM=TEAM MEMBER)

Pl = BeCe MURRAY ceseesvscrseseaCALIF INST OF TECH
PASADENA, CA

O = MeJeaS.BELTON . eesXITT PEAK NATL 0BS
TUCSONs AZ

01 =« GePe KUIPER cesss eselU OF ARIZONA
TUCZON, AZ

DI - V.E. SUOMI eesU OF WISCONSIN
MADI{SON. wI

01 = NeJo TRASKs JRs o «2eUS GEOLOGICAL SURVEY
MENLO PARK, CA

0l - D.E. GAULT eesesssssesNASA-ARC

' MOFFETT FIELDs CA

Ol - BeWe HAPKE ssseeccssscccecsld OF PITTSRURGH
PITTSBURGH, PA

O - M.Ee DAVIES svecvvoesssacRAND CORP
SANTA MONICA, CA

O - BeTe O°LEARY cecevsssseseceCORNELL U )

ITHACA. NY
EXPERIMENT BRIEF DESCRIPVION
THIS EXPERIMENY TOOK TELEVISION-VIDED PHOTOGRAPHY OF
VENUS AND MERCURY. THE OBJECTIVES OF THE EXPERIMENT WERE
TO MAP AND IDENTIFY THE MAJOR PHYSIOGRAPHIC PROVINCES OF
TO DETERMINE THE ORIENTATION OF THE SPIN AXIS OF

BOTH
- N
MERCURY. (2)

MERCURY . (3) TO COMBINE ALL OF THE MERCURY DATA TO ESTABLISH A
CARTOGRAPHIC COORDINATE SYSTEM, (a) TO INVESTIGATE THE
TIME-DEPENDENT PROPERTIES OF THE VENUS ULTRAVIOLET °*CLOUDS.®

OBTAIN RIGH-RESOLUTION IMAGERY OF THE MAIN CLOWS
OF VENUS. THE INSTRUMENT WAS A GEC 1 °*VIDICON TUBE.® IT HAD A
42-SEC FRAMING RATE AND A 0.48- BY 0.37-DEG FIELD OF VIEW AND
USED TwD SPHERICAL TELESCOPE 150-MM OPTICS. APPROXIMATYELY &700
PICTURESs WITH A RESODLUTION OF 100 M, WERE DBTAINED.

AND (S} T0



===eecs MARINER 10+ NESS

MJS TTA,

EXPERIMENT NAME~ FLUXGATE MAGNETOMETERS

N5SDC ID=- 73-08S5SA-04a

LAST REPORTED STATE- LAUNCHED AND OPERATING NORMALLY
AT FHE STANDARD OATA ACQUISITION RATE SINCE 11/03/73.

0SS DIVISION-
OISCIPL INE(S)—

PLANETARY PROGRAMS

PARTIQLES AND FIELDS PLANETOLOGY

EXPERIMENT PERSONNEL (P I=PRINCIPAL
or THER INVESYIGATOR.

INVESTIGATOR, TL=TEAM LEADER
TH=TEAM MEMBER)

PL - NeFe NESS eese +NASA-GSFC
GREENBEL Y. MD
0l - Ke.¥W. BEHANNON « NASA=GSFC
GREENBELT, MD
01 - R.P. LEPPING . . «NASA=GSFC
GREENBELT, MD
OI = Ya.C. WHANG . +CATHOLIC U OF AMERICA

WASHINGTON,. ‘DC

EXPERIMENT BRIEF DESCRIPTION

THIS EXPER IMENY CONSISTED OF TwO TRIAXIAL FLUXGATE
. MAGNETOMETERS DESIGNED YO MAKE VECTOR MEASUREMENTS OF THE
MAGNETIC FIELD IN THE VICINITY DF MERCURY AND VENUS AND IN THE

INTERPLANETARY MEODOIUM. EACH SENSOR MAD DUAL OPERATING RANGES
OF MINUS TO PLUS 16 GAMMAS AND 128 GAMMAS, B 1AS OFFSET
CAPABILITY EXTENDED THE OPERATING RANGE TO MINUS TO PLUS 4096
GAMMAS «

MARINER 10+ SIMPSDN

EXPERIMENT NAME- ENCRGETIC PARTICLES
NSSOC ID- 73-085A-07

LAST REPORTED STATE= LAUNCHED AND QOPERAT ING NORMALLY
AT THE STANDAPD DATA ACQUISITION RATE SEINCE 11,/03/73.

0SS DIVIS]ION-
OISCIPLINE(S) -

PLANETARY PROGRAMS
PARTICQLES AND FIELDS

EXPERIMENT PERSONNEL (PI=PRINCIPAL IN\}ESY!GIYDP. TL=TEAM LEADER
OI=0THER INVESTIGATOR. TM=TEAM MEMBER)

Pl = JeA. SIMPSON esseessessssslU OF CHICAGO
CHICAGD, IL
01 = JeE. LAMPORT sesassssseessU OF CHICAGO
CHICAGD, IL
EXPERIMENT BRIEF DESCRIPTION
THLS EXPER IMENT MEASURED THE CHEMICAL AND 1S0TOPIC
SPECIES OF SOLAR CHARGED PARTICLES BOMBARDING THE ATMODSPHERE
AND SURFACE OF MERCURY. THE MEASUREMENTS ALSO INCLUDED A
SEARCH FDR TRAPPED HIGH-ENERGY ELECTRONS AND PROTONS IN THE
POSSIBLE MAGNETOSPHERES OF MERCURY AND VENUS. THE CHARGED
PARTICLE TELESCOPE WAS SENSITIVE TO €LECTRONS AND PROTONS WITH

ENERGIES E.GT. 200 KEV AND E.GT. 600 KEV, RESPECTIVELY,

BEEREBXERAERERNEAR SRR BREREE MJS T7A SEXBNEERXEASRNRRNEARSEEEES

SPACECRAFT COMMON NANE- MJS 77A

ALTERNATE NAMES~ MARINER JUPITER/SATURN A,
MAR INER 77A

MARNZ?7A

OUTER PLANETS A

NSSOC 1D~

LAST REPORTED STATE~ AN APPROVED MISSION
LAUNCH DATE- 08/00/77
LAUNCH SITE- CAPE CANAVERAL,
LAUNCH VEHICLE- TITAN=-CENT

SPACECRAFY WEIGHT-
UNITED STATES

700. KG

SPONSORING COUNTRY/AGENCY
UNITED STATES NASA-0SS

SPACECRAFT PERSONNEL (PM=PROJECT MANAGER., PS=PROJECT SCIENTIST,

MG=PROGRAM MANAGER, SC=PROGRAM SCIENTIST)
PM = HeM. SCHURMEIER seevssceceeNASA=JPL
PASADENA, CA
NG = JoWe KELLER ocosoveoressseceesNASA HEADQUARTERS
WASHINGTON, OC
SC = MeAe MITZ eascesscsncsencscssNASA HEADQUARTERS

WASHINGTQON, OC
SPACECRAFT BRIEF DESCRIPTION

THE OVERALL OBJRECTIVES OF THE TWO SPACECRAFT, MARINER
T7A AND MAR INER 778, wiILL BE TO CONDUCT EXPLORATORY
INVESTIGATIONS OF THE PLANETARY SYSTEMS OF JUPITER AND SATURN
AND OF THE INTERPLANETARY MEDIUM 0QUT T0 SATURN. PRIMARY
EMPHASIS WILL BE PLACED ON COMPARATIVE STUDIES OF THESE TwO
"PLANET ARY SYSTEMS 8Y OBTAINING (1) MEASUREMENTS OF THE
ENVIRONMENT, ATMOSPHERE » AND BODY CHARACTERISTICS OF THE
PLANETS AND ONE OR MORE OF THE SATELLITES OF EACH PLANET, (2)
STUDIES OF THE NATURE OF THE RINGS OF SATURNS AND 3)
EXPLORATION OF THE INTERPLANETARY (OR INTERSTELLAR) MEDIUM AT
INCREASING OISTANCES FROM THE SUN. THESE OBJECTIVES WwILL BE
ATTAINED BY USING A VARIETY OF INSTRUMENTS AND METHODS
INCLUD ING Tv, A COHERENT S=- AND Xx=BAND RF RECEIVER. AN
INFRARED INTERFEROMETER AND RADIOMETER, ULTRAVIOLEY
SPECTROMETER, FLUXGATE MAGNETOMETERS. FARADAY CUPSs A CHARGED
PARTICLE . ANAL YZER, PLASMA DETECTOR, PLASMA WAVE RADIO
RECEIVER COSMIC RAY TELESCOPES, PHOTOPOLARIMETER, AND A SWEEP
FREQUENCY RADIO RECEIVER IN ALL APPROVED EXPERIMENTS. THE TwO
SPACECRAFTY v'ilLL BE LAUNCHED WITHIN A MONTYH DF EACH OTHER.

BRIDGE

EXPERIMENT NAME- PLASMA

NSSDC ID- MARNT7A-06

LASY REPORTED STATE- APPROVED

0SS DIVISION-
OISCIPLINE(S)~

PLANETARY PROGRAMS
PARTICLES AND FIELDS

EXPERIMENY PERSONNEL (PI=PRINCIPAL INVESTIGATOR. TL=TEAM LEADER
OI=0THER INVESTIGATOR, TM=TEAM MEMBER)

Pl - H.S5., BRIDGE ccea «MASS INST OF TECH
CAMBRIDGEs MA

o1 - J. BELCHER <cee «MASS INST OF TECH
CAMBRIDGE, MaA

Ol = J«He BINSACK oee seseMASS INST OF TECH
CANMBRIDGE. MA

01 - Ald. LAZARUS anes eseeMASS INST OF TECH
CAMBRIDGE, MA

0l - S. OLBERT ceoscovoccecssssMASS INST OF TECH
CAMBRIDGEs MA

Ol = VM, VASYLIUNAS cceeseesesaMASS INST OF TECH
CAMBRIDGE. MA

Ol = LeF. BURLAGA scsecerseseaeNASA-GSFC
GREENBEL T, MD

Ol - R.E. HARTLE e voveosesscsseNASA-GSFC
GREENBEL T, MD

o1 - K.w, OGILVIE seseoscsvseseesNASA-GSFC
GREENBELT, MD

OI - Gele SISCOE esevcevccccesslU OF CALIF, LA
LOS ANGELES. CA

Ol -  A.Jde HUNDHAUSEN eveccsceeeNATL CTR FOR ATMOS RES
B0ULDER, CO

EXPERIMENY BRIEF DESCRIPTION

THE PLASMA INVESTIGATION WILL MAKE USS OF TWO FARADAY

55

CUP DETECTORS, ONE POINTED ALONG THE EARTH-SPACECRAFY LINE AND
ONE AT RIGHT ANGLES TO THIS LINE. THE EARTH-POINTING DEVECTOR
WILL DETERMINE THE MACROSCOPIC PROPERTIES OF THE PLASMA [ONS.
OBTAINING ACCURATE VALUES OF THEIR VELOCITY, DERNSIYIES. AND
PRESSURE. THREE SEQUENTILAL ENERGY SCANS WILL BE EMPLOYED WITH
DELTA E/E EQUAL YO 29, 7.2, AND 1.8 PERCENT. ALLOWING A
COVERAGE FROM SUBSONIC TO HIGHLY SUPERSONIC FLOW. THE
SIDE-LOOKING FARADAY CUuP WILL MAKE MEASUREMENTS OF ELECTRONS
IN THE ENERGY RANGE FROM S EV TO 1t KEV. THE INSTRUMENT WILL
WEIGH 8.2 KG AND USE 6.5 W OF POWER.

——=-=== MJS 77A, BROAOFQOT

EXPERIMENT NAME- ULTRAVIOLET SPECTROSCOPY

NSSDC 10— MARNT77A-024

LAST REPORTED STATE- APPROVED

0SS DIVISION-
DISCIPLINE(S) -

PLANETARY PROGRAMS -
PLANETARY ATMOSPHERES

EXPERIMENT PERSONNEL {(PI=PRINCIPAL INVESTIGATOR. TL=TEAM LEADER
OL=DTHER INVESTIGATOR, TM=TEAM MEMBER}

PL - All. BROADFOOT eevsseesss e KITT PEAK NATL O0BS
TUCSDN, AZ
Ol = HewW. MBOS eeseesscsscseseaJOHNS HOPKINS U
BALTIMORE, MD
Ol = MeJeSeBELTON ecsecvscecvocenskITT PEAK NATL 0BS
TUCSON, AZ
Ol - D.F. STROBEL ecvecessecesoKITY PEAK NATL OBS
TUCSON. AZ
OI = TeM, DONAHUE eovtvevscccesll OF MICHIGAN
. ANN ARSOR, M1
01 - M.B. MCELROY eseccscesnecesHARVARD U
CAMBRIDGE s MA
Ol - JeCe MCCONNELL ¢scececesses«HARVARD U
CAMBRIDGE, MA
Ol - ReM. GDODY assesse se s es e HARVARD U
CAMBRIDGE. MA
ol - Ao DALGARNO o *see e HARVARD U
CAMBR1DGE, MA
EXPERIMENT BRIEF DESCRIPTION
THIS INVESTIGATION wiLL BE CARRIEDC OUT WITH AN EXTREME
ULTRAVIOLET SPECTROMETER, UTILIZING 12 CHANNEL MULTIPLIERS AS
SENSORS AND COVERING SELECTEDO SPECTRAL LINES IN THE RANGE FROM
400 TO 1800 As SIMILAR IN DESIGN TO THE INSTRUMENT CURRENTLY
BEING FLOWN ON MARINER 10 MISSION. THE INVESTIGATION wiILL
ANALYZE THE ATMOSPHERES OF JUPITER, SATURN AND ENCOUNTERED
SATELLITES FOR THEIR MAJOR CONSTITUENTS, INCLUDING THE

OF THE MIXING RATIO OF HZ2 AND HE AND THE THERMAL
STRUCTURE OF THE ATMOSPHERE. AN ADDITIONAL OBJECTIVE WILL BE
TO STUDY THE DISTRIBUTION OF H2 AND HE IN THE INTERPLANETARY
AND INTERSTELLAR MEDIUM,

DETERMINATION

—mmmee- MJS 77A. ESHLEMAN -

EXPERIMENT NAME~ RADIO SCIENCE TEAM
NSSDC ID- MARN77A-02

LAST REPORTED STATE- APPROVED

0SS OIVISION- PLANETARY PROGRAMS



DISCIPLINE(S)~ ATMOSPHERIC PHYSICS CELESTIAL MECHANICS

HIGH ENERGY ASTROPHYSIC

EXPERIMENT PERSONNEL (PI=PRINCIPAL INVESTIGATOR, TL=TEAM LEADER
OI=DTHER INVESTIGATOR, TM=TEAM MEMBER)
STANFORD U
STANFORDs CA
NASA-JPL
PASADENA, CA
eesseaSTANFORD U
STANFORD. CA
T = Gele TYLER ecssecccesseeasSTANFORD U
STANFORDs CA
FIELDBO ssccccsssseeeaNASA=IPL
PASADENA. CA
TH — GeSe LEVY sesvecssessccseaNASA—IPL
PASADENA, CA

TL =~ VeRe ESHLEMAN

TM - J.0e ANDERSON

TM ~ TeAe CROFT ..

TM - G

EXPERIMENT BRIEF DESCRIPTION
THE RADIO SCIENCE TEAM WILL USE THE TELECOMMUNICATIONS
SYSTEM OF THE MJS77 SPACECRAFT TO PERFORM THEIR STUDIES. THE
SYSTEM WwiILL BE A COHERENT S— AND x-8AND DOWNLINK AND S-~8AND
UPLINK o THE SCIENCE OBJECTI VES DF THE RADIO SCIENCE
INVESTIGATION INCLUDE —— (1) DETERMINE THE PHYSICAL PROPERTIES
OF PLANETARY AND SATELLITE 10NOSPHERES AND ATMOSPHERES BY
EXAMINING THE PROPAGATION EFFECTS ON A DUAL FREQUENCY RADIO
SIGNAL DURING IMMERSION AND EMERSION OF SPACECRAFT OCCULTATION
B8Y THE SUBJECT BODY » 2) OETERMINE PLANETARY AND SATELLITE
MASSESs GRAVITY FIELDS AND DENSITIES BY PRECISE TRACKING OF A
DUAL FREQUENCY RADIO SIGNAL FROM THE SPACECRAFT DURING THE
ENCOUNTER PERIODs AND (3) DETERMINE THE AMOUNT AND SIZE
"DISTRIBUTION OF MATERIAL IN SATURN®S RINGS AND THE RING
DIMENSIONS BY EXAMINING THE PROPAGATION EFFECTS ON A DyAL
FREQUENCY RADID SIGNAL THAT PASSES THROUGH EACH RING 1IN
SUCCESSIONS AND THROUGH THE GAP BETWEEN THE C RING AND
SATYURN®*S SURFACE.

EXPERIMENT PERSONNEL (PI=PRINCIPAL [NVESTIGATOR. TL=TEAM LEADER
OI=DTHER INVESTIGATOR, TM=TEAM MEMSER)
Pl = SeMe KRIMIGIS ¢evececsesssAPPLIED PHYSICS LAB
SILVER SPRING, MD
O = CoYe FAN eceseascscssssncsell OF ARIZONA
TUCSON, AZ
GLOECKLER eeessvessasty OF MARYLAND
COLLEGE PARK. MD
01 = LaJe LANZEROTTI eceecceeweoBELL TELEPHONE LAS
. MURRAY HILL. NJ
OF — TeP. ARMSTRONG sascccceecall OF KANSAS .
LAWRENCE, KS$
«eeU OF CALIF, SAN DIEGD
SAN DIEGD. CA
«APPLIED PHYSICS LAB
SILVER SPRINGs MO

o1 - G.

or - Wela AXFORD ssvcesnee

01 - C.0. BOSTROM .

EXPERIMENT BRIEF DESCRIPTION

THE OBJECTIVE OF THIS EXPERIMENTY WILL BE TQ STUDY THE
MAGNETOSPHERES oF JUPITER AND SATURN USING A LOw-ENERGY
MAGNETOSPHERIC PARTICLE ANALYZER. THIS DETSCTOR WILL MAKE
MEASUREMENTS IN (1) THE DISTANY MAGNETOSPHERE AND BOW SHOCK OF
JUPITER, (2) THE POSSIBLE MAGNETOSPHERE OF SATURN, AND (3) THE
TRAPPED RADIATION BELTYS IN THE VICINETY OF JUPITER,
ADDITIONALLY, THIS DETECTOR WwILL BE ABLE TO STUDY LOW-ENERGY
PARTICLES 1IN THE INTERPLANETARY MEDIUM. THE ENERGY RANGE OF
THIS DETECTOR wiILtL 8E 10 KEV TO 1.1 MEV FOR ELECTRONS AND 10
KEV TO 150 MEV  FOR IONS. DURING THE INTERPLANETARY CRUISE
PERIOD, PROTONSs ALPHA PARTICLESs AND HEAVIER NUCLEI (Z FROM 3
TO 26) wWILL BE SEPARATELY IDENTIFIED AND THEIR ENERGY MEASURED
IN THE RANGE FROM 0.0S5 TO 30 MEV. USING A LOW-ENERGY PARTICLE
TELESCOPE, HOWEVER, SELECTION OF THE LOW-ENERGY TYELESCOPE (S
CONDITIONAL ON DEYONSTRATING THE PRODUCTION OF SUFFICIENTLY
UNIFORM DETECYORS TO EFFECT THE SEPARATION DF THE NUCLEL IN
THE LOW-ENERGY END OF THE PROPOSED INVESTIGATION RANGE (LESS
THAN 1.8 MEV/NUCLEON}.

——————— MJS TTA, tv'lAN&
EXPERIMENT NAME- INFRARED SPECTROSCOPY AND RADIOMETRY
NSSDC ID- MARN77A-03

LAST REPORTEO STATE- APPROVED CONDITIONALLY

0SS DIVISION= PLANETARY PROGRAMS
DISCIPLINE(S)~ PLANETARY ATMOSPHERES

EXPERIMENT PERSONNEL (PI=PRINCIPAL INVESTIGATOR, TL=TEAM LEADER
OI=0THER INVESTIGATOR, TM=TEAM MEMBER)
«NASA=-GSFC
GREENBELT, MD
sesess s NASA=GSFC
GREENBELT, MD
DI = VoG, KUNDE oeevecscevrcsevesNASA-GSFC
GREENBELT, MD
0O — PeDe LOWMAN, JRe ecsceveerssNASA-GSFC
GREENBELT, MD
Ol - WwWeCe MAGUIRE essssseseaseesNASA-GSFC
GREENBELT, MD
01 = Je«Co PEARL esssaccsssccseaNASA=-GSFC
GREENBELT, MD
PIRRAGLIA evoesraesesNASA=GSFC
GREENBELT+ MD
0I - ReEs SAMUELSON esvsescnseaNASA-GSFC~
GREENBELT, MO
01 = TeEe BURKE eeeesescscccas s NASA—JPL
PASADENA, CA
GIERASH cesevccecess sCORNELL U
ITHACA, NY
U OF MARYLAND
COLLEGE PARK, MD

PI - = ResAs HANEL e

0l - BeJes CONRATH o

01 - Je

o1 - P.

01 = C.As PONNAMPERUMA coe

EXPERIMENT BRIEF OESCRIPTION

THIS INVEST {GATION wILL BE CARRIED OUT USING AN INFRARED
RADIOMETYER AND AN INTERFEROMETER SPECTROMETER SIMILAR IN
DESIGN TO THE MARINER-MARS=71 IRIS. COMBINED INTO A SINGLE
INSTRUMENT. THE INVESTIGATION WILL STUDY 80TH GLOBAL AND { OCAL
ENERGY BALANCE. USING INFRARED SPECTRAL MEASUREMENTS IN
CONJUNCTION WITH BROAD-BAND MEASUREMENTS OF REFLECTED SOLAR
ENERGY s ATMOSPHER IC COMPOSITION WILL ALSO BE INVESTIGATED,
INCLUD ING DETERMINATION OF THE H2/HE RATIO, AND THE ABUNDANCE
OF CH4& AND NH3, VERTICAL TEMPERATURE PROFILES WILL BE OBTAINED
ON THE PLANEYS AND SATELLIYES WITH ATMOSPHERES. STUDIES OF THE
COMPOSITION. THERMAL PROPERTIES, AND SIZE OF PARTICLES IN
SATURN®*S RINGS wILL BE CONDUCTED. THE INTERFERUOMETER WILL HAVE
A  SPECYRAL RANGE OF 200 TO 4000 t/CM. WHILE THE RADIOMETER
RANGE WILL- COVER 5000 TO 33,000 1/CM. THE INSTRUMENT witL USE
A SINGLE PRIMARY MIRROR 51 CM IN DIAM, WITH A FIELD OF VIEwW OF
0«25 DEG.

sw—=—== MJS 77A. KRIMIGIS

EXPERIMENT NAME- LOW~ENERGY CHARGED PARTICLE ANALYZER AND
TELESCQOPE

NSSDC ID~ MARN77A-07
LAST REPORTED STATE~ APPROVED CONDUITIONALLY
0SS DIVISION~ PLANETARY PROGRAMS

DISCIPLINE(S)- COSMIC RAYS
PARTICG ES AND FIELDS

PLANETARY PHYSICS

MJS 7TAs LILLIE —_———— —————

EXPERIMENT NAME~ MULTIFILTER PHOTOPOLARIMETER,
2200-7300 A

NSSOC 10~ MARNZ77A-11

LASY REPQRTED STATE- APPROVED

0SS DIVISION- PLANETARY PROGRAMS
OISCIPLINE(S)- DUST ZODIACAL LIGHT
EXPERIMENT PERSONNEL (PI=PRINCIPAL INVESTIGATOR, TL=TEAM LEADER
DISOTHER INVESTIGATOR, TM=TEAM MEMBER)
PI = CaFe LILLIE scacesesecessal) OF COLORADO
BOULDER, CO
01 = CoeWe HORD wessssvsssencasesl OF COLORADD
BOULDER, CO
s seel OF COLORADD
BOULDER, CO
aeeld OF ARIZONA
TUCSON, AZ
eeeU OF ARIZODNA
TUCSON. AZ

oy - Ke ‘PANG essscecsos

01 - Je.¥Ws HANSEN »

01 ~ Dsle COFFEEN eccoee

EXPERIMENT BRIEF DESCRIPYION

THIS EXPERIYENT wILL CONSIST OF AN B8-IN F/1.1 TELESCOPE.
WHICH CAN SEND ITS OBSERVATIONS THROUGH A POLARIZER AND A
FILTER FOR ONE OF EIGHT BANDS IN THE 2200- T0O 7320-A SPECTRAL
REGION. THEN ON TO A PHOTOMULTIPLER TUBE. BY STUDY OF THESE
EMISSION INTENSITY DATA, INFORMATION ON SURFACE YEXTURE AND
COMPOSITION OF B80TH PLANETS (JUPITER AND SATURN) CAN BE
OBTAINED, ALONG WITH 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 B0OTH PLANETS CAN ALSO BE
DETERMINED FROM THESE DATA.

——emm—— MJS TT7As NESS —-——
EXPERIMENT NAME- TRIAXTAL FLUXGATE MAGNETOMETERS
NSSDC ID- MARNZ7A-0S

LAST REPORTED STATE- APPROVED CONDITIDNALLY

055 DIVISION=- PLANETARY PROGRAMS
DISCIPLINE{S)- PLANETARY MAG. FIELD PARTICLES AND FIELDS
EXPERIMENT PERSONNEL (PI=PRINCIPAL INVESTIGATOR: TL=TEAM LEADER
. OI=0THER INVESTIGAYDR, TM=TEAM MEMBER)
PI = NeFs NESS seeescccscesenssNASA-GSFC
GREENBELT, %D

OI = MaH. ACUNA sesvsccansseseeNASA-GSFC
GREENBELTs MD
0! - Ke¥s BEHANNON sesavscessssNASA-GSFC

GREENBEL T, MD
Bl = LeFs BURLAGA sesescscseeeeNASA-GSFC
GREENBELYs MD
Ol ~ RePas LEPPING sssessvavess e NASA-GSFC
GREENBELT, MD
s+ sARAUNSCHWEIG TECH U
BRAUNSCHWE IG., FED REP OF GERMANY

Ol — FeMe NEUBAUER sweve

EXPERIMENT BRIEF DESCRIPTION

THIS EXPERIMENT IS DESIGNED YO INVESTIGATE THE MAGNETIC
FIELDS OF JUPITER AND SATURN, THE SOLAR WIND INVERACTION WITH
THE MAGNETOSPHERES OF THESE PLANETSs AND THE INTERPLANETARY
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MAGNETIC FIELD THE EXTENT OF THE SOLAR WIND BOUNDARY Wl TH
THE INTERSTELLAR MAGNETIC FIELD AND BEYONDs IF CROSSED. THE
INVESTIGATION WJLL BE CARRIED OUT USING TWO HIGH-FIELD AND TwO
LOW-FIELD TRIAXIAL FLUKXGATE MAGNETOMETERS. DATA ACCURACY OF
THE INTERPLANETARY FIELDS WILL BE PLUS OR MINUS Q.1 GAMMA, AND
THE RANGE OF MEASUREMENTS WILL BE FROM 0.01 GAMMA YO 20 GAUSS.
THE INSTRUMENTATION wiLL WEIGH S.8 KG AND CONSUME S.2 WwATYS,

hie]

=——=-—-= MJS 77Ae SCARF

EXPERIMENT NAME~- PLASMA WAVE

NSSDC 1D~ MARN77A-13

LAST REPORTED STATE- APPROVED CONDITIONALLY

0SS DIVISION- PLANETARY PROGRAMS
DISCIPLINE(S)- IONOSPHERES PLANETARY PHYSICS
EXPER{MENT PERSONNEL (PI=PRINCIPAL INVESTIGATOR. TL=TEAM LEADER
OI=0THER INVESTIGATOR, TM=TEAM MEMBER)

2eccsssscsssass TRW SYSTEMS GROUR

REDONDO BEACH, CA
eecescscescesld OF TOWA

10WA CITY, IA

PI = FalLe SCARF

01 - DeAs GURNETTYT
EXPERIMENT BRIEF DESCRIPTION

THIS INVESTIGATION wiLL
SHEATH= INDEPENDENT MEASUREMENTS
PROFILES AT JUPITER AND SATURN, IT WILL ALSO GIVE BASIC
INFORMATION ON LOCAL WAVE~PARTICLE INTERACTIONS REQUIRED TO
CARRY OUY COMPARATIVE STUDIES OF THE PHYSICS OF THE JUPITER
AND SATURN MAGNETOSPHERES. THE INSTRUMENTATION wiILL CONSIST
QF A 16-CHANNEL STEP FREQUENCY RECEIVER AND 1T MAY INCLUDE
LUW-FREQUENCY WAVEFDRM RECEIVER WITH ASSOCIATED ELECTRONICS.
THE FREQUENCY RANGE FOR THIS INSTRUMENT WILL BE FROM 10 HZ TO
56 KHZ. THIS INSTRUMENT WILL SHARE THE 10-M ANTENNAS BEING
DEVELOPED FOR THE PLANETARY RADIO ASTRONOMY INVESTIGATION,

PROVIDE CONTINUOUS »

oF THE ELECTRON OENSITY

——————= MJS T7As SMITH

EXPERIMENT NAME- TV PHOTOGRAPHY

NSSOC [D- MARN77A-01

LAST REPORTED STATE- APPROVED CONDITIONALLY

0SS DIVISION-
ODISCIPLINE(SY-

PLANETARY PROGRAMS
METERML OGY
PLANETOLOGY

PLANETARY ATMOSPHERES

EXPERIMENT PERSONNEL (PI=PRINCIPAL INVESTIGATOR, TL=TEAM LEADER

OI=0THER INVESTIGATOR, TM=TEAM MEMBER)

PI - BDBsA. SMITH s<asesescssesseNEW MEXICO STATE U

LAS CRUCESs NM
Ol = GeAs BRIGGS qecvesaccessceNASA=IPL

PASADENA, CA
DI = A.F. COOK s s4sesccoscnseee SMITHSONIAN INST

WASHINGTON, DC
0of - G. DANIELSON ececvceossss NASA—JIPL

PASADENA, Ca
0l = MJ.Es. DAVIES <., 0e s+ e s RAND CORP

SANTA MONICA, CA
01 - G.E. HUNT csccnse e+ s s METEOROLOGICAL OFFICE

DIDCOT.BERKSHIRE s ENGLAND
0l - T. OWEN eeqeee +eseSTATE U OF NEW YORK

BUFFALDO. NY
0ot - C. SAGAN . +CORNELL U

1THACA, NY
DI = LeA. SODERBLOM eeeeUS GEOLDGICAL SURVEY
- FLAGSTAFF, AZ
0l - VeEe. SUOMI 4ccsneccsesaessl OF WISCONSIN

MADISON,s WI
EXPERIMENT BRIEF DESCRIPTION

THE TV  PHOTQGRAPHIC EXPERIMENT WILL USE A TWO-CAMERA

SYSTEM, BASED ON THE MARINER 9 TV SYSTEM. THIS SYSTEM wiLL
INCLUDE ONE NARROW-ANGLE, LONG FOCAL LENGTH CAMERA AND ONE
WIDE-ANGLE, SHORT FOCAL LENGTH CAMERA. THE MAXIMUM RESOLUTION
ACHIEVABLE wiLL DEPEND GREATLY ON THE ACTUAL TRAJECTORY ON
THIS MULTI-ENCOUNTER MISSION, BUT THE RESOLUTION wILL B8E AS
HIGH AS 0.5 7O 1.0 KM ON THE CLOSEST APPROACHES., AT JUPITER
AND SATURN, THE RESOLUTION wILL BE 20 KM AND S KM,
RESPECTIVELY. THE NBJECTIVES OF THE EXPERIMENT WILL BE TO
PHOTOGRAPH GLOBAL MOTIONS AND CLOUD DISTRIBUTIONS ON JUPITER
AND SATURNS GROSS DYNAMICAL PROPERTIES, ZONAL ROTATION,
ORIENTATION OF SPIN AxlsS, ZONAL SHEAR, VERTICAL SHEAR, FLOW
INSTABILITIES, SPOTs, AND SPECTRUM OF SCALE OF ATMOSPHERIC
MDT IONS IN TIME AND SPACE. ADDITIONAL OBJECTIVES WILL INCLUDE
THE STUDY DF THE MODE OF RELEASE OF iINTERNAL ENERGY FLUX
(SEARCH FOR CONVECTION CELLS AND ROLLS), STUDY OF GROWTH.,
DISSIPATION, MORPHOL OGY AND VERTICAL STRUCTURE OF CLOUD
COMPLEXES . GROSS OPTICAL PROPERTIES, GLOBAL AND  LOCALIZED
SCATTERING FUNCTION [IN THE VISIBLE SPECTRUM, POLARIMETRY,
NATURE OF CHROMOPHORES, THEEP STRUCTURE AND OEVELOPMENT, AND
HIGH RESCLUTION OF THE GREAT RED SPOT. THE OBJECTIVES OF THE
SATELLITE ENCOUNTERS wiILL INCLUDE -- (1) GROSS CHARACTERISTICS
- SILZE, SHAPE s ROTATION, SPIN AXISs CARTOGRAPHY, IMPPOVED
EPHEMER IDES ANP  MASSES, 2} GEOLOGY =~ MAJOR PHYSIOGRAPHIC
PROVINCES » IMPACT AND VOLCANIC FEATURES, LINEAMENTS, pOLAR
CAPS, EROSION PROCESSES, AND LOW- AND HIGH-DENSITY SATELLITE
COMPARATIVI STUDIES, ODETECTION OF ATMOSPHERES, FROSTS, AND
LIMB STRATIFICATION OF AERDSOLS. 3 SURFACE PROPERYTIES —
COLORIMETRY » SCATTER ING FUNCTION, NATURE OF BRIGHTNESS
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VARIATION
STUDIES
INCLUDE
CLUMPS
MATERT AL
COARSE

CESPECIALLY IAPETUS), AND SEARCH FOR NEW SATELLITES.
OF SATURN'S RINGS WILL BE CARRIED OUT. OBJECTIVES wiLL
1) RESOLUTION OF INDIVIDUAL RING COMPONENTS OR
MATERI AL, {2) VERTICAL AND RADIAL DISTRIBUTION OF

OF VERY HIGH RESOLUYTIDN, (3) SCATTERING FUNCTION. (&)
POLARIMETRY » <5) OCCULTATION — OPTICAL DEPTH. AND (6)
DISTINGUISHING OIFFERENT TYPES OF MATERIAL IN THE RINGS. OTHER
OBJECTIVES WwiLiL BE TO SEARCH FOR NEW COMETS,. ASTEROIDS, AND
TARGETS OF DPPORTUNLITY.

OF

vOoGT

MIS TTA,
EXPERIMENY NAME—- HIGH= AND MODERATELY LOW-ENERGY
CISMIC-RAY TELESCOPE

NSSDC ID- MARN77A-08

LAST REPORTED STATE- APPROVED CONDITIONALLY

0SS OIVISION~ PLANETARY PROGRAMS
DISCIPLINE(S)- COSMIC RAYS MAGNEYOSPHERIC PHYSICS

EXPERIMENT PERSONNZL (PI=PRINCIPAL INVESTIGATOR, TL=TEAM LEADER

OI=OTHER INVESTIGATDR, TM=TEAM MEMBER)

P1 - R.E. VOGT . ceseseessCALIF INST OF TECH

PASADENA, CA
Of - J.R. JOKIPII ««CALIF INST OF TECH

PASADENA, CA
Ol - E«C. STONE ««CALIF INST OF TECH

PASADENA, CA
Ol = F.Bs MCOONALD easee «eNASA-GSFC

GREENSELT, MD
Ol - Bu.J. TEEGARDEN «eosceceeeeeNASA-GSFC

GREENBELT, MD
OI = JuHe TRAINOR ceesveveseeesNASA=GSFC

GREENBELT, NMD
Ol =~ W.R. WEBBER esceasscsassesl OF NEW HAMPSHIRE

DURHAM, NH
EXPERIMENT BRIEF DESCRIPTION

THIS  INVESTIGATION  WILL  STUDY 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 WILL INCLUDE A
HIGH-ENERGY TELESCOPE SYSTEM (HETS) AND A LOW-ENERGY TELESCOPE
SYSTEM (LETS)s THE HETS wILL COVER AN ENERGY RANGE BETWEEN 6
AND 500 MEV/NUCLEON FOR NUCLET RANGING IN ATOMIC NUMBERS FROM
1 THROUGH 30. IN ADDITION ELECTRONS [N THE ENERGY RANGE
BETWEEN 3 AND 100 MEV/NUCLEON WwILL BE MEASURED By THIS
TELESCOPE AND AN ELECTRON TELESCOPE (TET)e  THE LETS WILL
MEASURE THE ENERGY AND DETERMINE THE IDENTITY OF NUCLEI FOR
ENERGIES BEVWEEN 15 AND 30 MEV/NUCLEON AND ATOMIC NUMBERS
FROM 1 TO 30. THE [INSTRUMENTS WILL ALSQ MEASURE THE
ANISOTROPIES OF ELECTRONS AND NUCLEL. THE WEIGHT AND POWER

ALLOCATIONS FOR THIS INVESTIGATION WILL BE 5.2 KG AND S.4 W.

——m—mwm—e MJS 77A, WARWICK

EXPERIMENT NAME~ PLANETARY RADIO ASTRONDMY

NSSDC ID- MARN77A-10

LAST REPORTED STATE~ APPROVED

0SS OIVISION=- PLANETARY PROGRAMS
DISCIPLINE(S)- MAGNETOSPHERIC PHYSICS PLANETARY ATMOSPHERES
EXPERIMENT PERSONNEL (PI=SPRINCIPAL "INVESTIGATOR, TL=TEAM LEADER

DI1=0THER INVESTIGATOR. TM=TEAM MEMBER)

Pl = JeW. WARMICK scocenscoccesy OF COLORADD
N BOULDERs CO

01 = JeKe ALEXANDERs JRs sseeesNASA-GSFC
GREENBEL.T., MD

OI -~ T.D. CARR essseosssssssseslU OF FLORIDA
GAINESVILLE, FL

01 - Fe.T. HADDDOCK secccecseseestt OF MICHIGAN
ANN ARBOR, MI

Ol - DeHe STAELIN sececsccsesseaMASS INST OF TECH
CAMBRIDGE, MA

oI - A, BOISCHIT ceecescascsesPARIS DBSERVATORY
PARISs FRANCE

01 - C.Co» HARVEY secvecssvesseeesPARIS OBSERVATORY
PARISs FRANCE

o1 - Y. LEBLANC seesssseceseePARIS OBSERVATORY
PARIS, FRANCE

01 — W.E. BROWN coceccsccnseaseNASA-JPL
PASADENA, CA

O - S. GULKIS scecsccscssnseeNASA-IPL N
PASADENA, CA

oL - R PHILLIPS sesssernesssNASA-JPL
PASADENA, CA

EXPERIMENT BRIEF DESCRIPTION

THIS EXPERIMENT WILL CONSIST NOF A SWEEP FREQUENCY RADID
RECEIVER OPERATING IN BOTH POLARTIZATION STATES, BETWEEN 20 KHZ
AND 40.5 MHZ. THE SIGNAL WILL BE RECEIVED BY A PAIR OF
ORTHOGONAL 10-M MONOPOLE ANTENNAE. STUDY OF THE RADIO EMISSION
SIGNALS FROM JUPITER AND SATURN OVER THIS RANGE 0OF FREQUENCIES
WILL YIELD DATA CONCERNING THE PHYSICS OF MAGNEYOSPHERIC
PLASMA RESONANCES AND NON-THERMAL RPADIO EMISSIONS FROM THESE
PLANETARY REGIONS.
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. SPACECRAFT COMNON NAME- MJS 778 N

ALTERNATE NAMES- MARINER JUPITER/SATURN B, OUTER PLANETS B
MARINER 778 g

NSSDC 1D- MARN778

LAST REPORTED STATE- AN APPROVED MISSION

LAUNCH DATE- 08/00/77 700. XG
LAUNCH SITE~ CAPE CANAVERAL,

LAUNCH VEHICLE~ TITAN-CENT

SPACECRAFY WEIGHT-
UNITED STATES

SPONSOURING COUNTRYZAGENCY

UNITED STATES NASA-0SS
SPACECRAFT PERSONNEL (PM=PROJECT MANAGER, PS=PROJECT SCIENTIST,
MG=PROGRAM MANAGER, SC=PROGRAM SCIENTIST)

PM — HoMe SCHURMEIER cvevccceaaNASA-IPL
PASADENA, CA

NG = JeWe KELLER acoccscscscscececNASA HEADQUARTERS
WASHINGTON» DC

SC = MeAe MITZ cecevcvvvocsessoNASA HEADQUARTERS
WASHINGYON, DC

SPACECRAFT BRIEF DESCRIPTION

THE OVERALL DOBJECTIVES OF THE SPACECRAFT MARINER 77A AND
MARINER 778 WILL B8E TO CONDUCT EXPLORATORY INVESTIGATIONS.OF
THE PLANEYARY SYSTEMS OF JUPITER AND SATURN AND ©OF THE
INTERPLANETARY MEDIUM OQUT TO SATURN. PRIMARY EMPHASIS WILL BE
PLACED ON COMPARATIVE STUDIES OF THESE TwD PLANETARY SYSTEMS
By OBTAINING (1) MEASUREMENTS OF THE ENVIRONMENT. ATMOSPHERE,
AND BODY CHARACTERISTICS OF THE PLANETS AND gNE OR MORE OF THE
SATELLITES OF EACH PLANET, (2) STUDIES OF YTHE NATURE OF THE
RINGS OF SATURN, AND (3) EXPLORATION OF THE INTERPLANETARY (OR
INTERSTELLAR) MEDIUM AT INCREASING ODISTANCES FROM TRE SUN.
THESE OBJECTIVES wiILL BE OBTAINED USING A VARIETY OF
INSTRUMENTS AND- METHODS INCLUDING TV, A COHERENT S~ AND X-BAND
RF RECEIVER, AM INFRARED INTERFEROMETER AND RADIOMETER. AN
ULTRAVIOLET SPECTROMEYTER, FLUXGATE MAGNETOMETERS, FARADAY
CUPS, A CHARGED PARTICLE ANALYZER, PLASMA DETECTORs PLASMA
WAVE RADIC RECEIVERs COSMIC RAY TELESCOPES, PHOTOPOLARIMETER,.
AND A SWEEP FREQUENCY RADIO RECEIVER. THE TwWo SPACECRAFT wILL
BE LAUNCHED WITHIN A MONTH OF EACH OTHER. -

——————— MJS 778, BR‘[DGE
EXPERIMENT NAME— PLASMA
NSSDC 1D- MARN?78-06

LAST REPORTED STATE- APPROVED
oss DIVIQION— PLANETARY PROGRAMS

ODISCIPLINE(S5)~ ATMOSPHERIC PHYSICS
PARTICLES AND FIELDS

HIGH ENERGY ASTROPHYSIC

EXPERIMENT PERSONNEL {(PI=PRINCIPAL INVESTIGATOR, TL=TEAM LEADER

OI=0THER INVESTIGATOR, TM=TEAM MEMBER)

PI - HaSe BRIDGE esesencsscceceasMASS INST OF TECH .
CAMBRIDGE+ MaA

OF = Aede LAZARUS ceeseccessessMASS INST OF TECH
CAMBRIDGE. MA

or - Se OLBERT ccevesosscsesseeMASS INST OF TECH
CAMBRIDGE, MA

o1 -~ e BELCHER ssvecaccsaecsaMASS INST OF TECH
CAMBRIDGE, MA

01 = VeMe VASYLIUNAS eesecesessMASS INST OF TECH
CAMBRIDGE, MA

OI — LeFe. BURLAGA sesssceseneaas NASA-GSFC

o GREENBELT, MD

or - JeoHe BINSACK «e MASS INST OF TYECH
CAMBRIDGE, MA

01 - Gels SISCOE «. U OF CALIF, LA
LOS ANGELES, CA

OI - A.de HUNDHMAUSEN NATL CTR FOR ATMOS RES
BOULDER, CO

OI - ReE. HARTLE NASA-GSFC
GREENBELT. MD

0l - KeWe. DGILVIE' . NASA~GSFC
GREENBELT., MD-

EXPERIMENT BRIEF DESCRIPTION

THE PLASMA INVESTIGATION wILL MAKE USE OF TwO FARADAY
DETECTORS, ONE POINTED ALONG THE EARTH=-SPACECRAFT LINE AND
ONE AT RIGHT ANGLES YO THIS LINE. THE EARTH-POINTING DETECTOR
WILL DETERMINE THE MACROSCOPIC PROPERTIES OF THE PLASMA I0NS,
OBTAINING ACCURATE VALUES OF THEIR VELOCITY, DENSITIES, AND
PRESSURE. '~ THREE SEQUENTIAL ENERGY SCANS WILL BE EMPLOYED WITH
DELTA E£/E EQUAL TO 29, T2, AND 1.8 PERCENT, ALLOVWING A
COVERAGE FROM SUBSONIC TO HIGHLY SUPERSONIC FLOW. THE
SIDE-LOOKING FARADAY CuP WILL MAKE MEASUREMENTS OF ELECTRONS
IN THE ENERGY RANGE FROM 5 EV TO 1 KEV. THE INSTRUMENT wiLL
WEIGH 8.2 KG AND USE 6.5 W OF POWER.

cupP

MJS 778. BROADFOOT
EXPERIMENT NAME-~ ULTRAVIOLET SPECTROSCOPY
NSSDC ID- MARN?77B-04

LAST REPORTED STATE- APPROVED

0SS DIVISION- PLANETARY PROGRAMS

S8

DISCIPLINE({S)~ PLANETARY ATMOSPHERES

EXPERIMENT PERSONNEL (PI=PRINCIPAL INVESTIGATOR, TL=TEAM LEADER

Ol=0THER [INVESTIGATOR. TM=TEAM MEMBER)

PI ~ AdLe. BROADFOOT asese ««KITT PEAK NATL 0OBS
TUCSON. AZ

ol - A. DALGARND o ++s HARVARD U
CAMBRIDGE, MA

0Ol - JaCoe MCCONNELL oo «e HARVARD U
CAMBRIDGE» MA

Ol -~ R.Ms GDODY cccccsceovaceseHARVARD U
CAMBRIDGE, MA

Ol - TeM. DONAHUE secevveccesseal OF MICHIGAN
ANN ARBOR, MI

Ol - M.B. MCELROY sesessessesesHARVARD U
CAMBRIDGE, MA

Ol - MoeJoSeBELTON cseccsevesceaseKITT PEAK NATL 0BS
TUCSONs AZ

OI - DaFe STROBEL escececacsssKITT PEAK NATL 0OBS
TUCSON,. AZ

Ol - 'HaWe MODS seececccccacseeaOHNS HOPKINS U

BALTIMORE. MD

EXPERIMENT BRIEF DESCRIPTION

THIS INVESTIGATION WwILL BE CARRIED OUT WITH AN EXTREME
ULTRAVIOLEY SPECTROMETER UTILIZING 12 CHANNEL MULTIPLIERS AS
SENSORS AND COVERING SELECTED SPECTRAL LINES IN THE RANGE FROM

400 YO 1800 A, SIMILAR IN DESIGN TO THE INSTRUMENT CURRENTLY
BEING FLOWN ON THE MARINER 10 MISSION. THE INVESTIGATION wiLh
ANALYZE THE ATMOSPHERES OF JUPITER, SATUAN AND ENCOUNTERED
SATELLITES FOR THEIR MAJOR 'CONSTITUENTS, INCLUDING THE

DETERMINATION OF THE MIXING RATIO OF H2 AND HE AND THE THERMAL
STRUCTURE DOF THE ATMOSPHERE. AN ADDITIONAL 0BJZCTIVE WILL BE
TO STUDY THE DISTRIBUTION OF H2 AND HE IN THE INTERPLANETARY
AND INTERSTELLAR MEDIUM.

MJS 77Bs ESHLEMAN -—-

EXPERIMENT NAME- RADIO SCIENCE TEAM

NSSDC ID- MARN77B-02

LAST REPORTED STATE- APPROVED

0SS DIVISION— PLANETARY PROGRAMS
DISCIPLINE(S)— ATMDOSPHER IC PHYSICS
HIGH ENSRGY ASTROPHYSIC

CELESTIAL MECHANICS

EXPERIMENT =TYEAM LEADER

TM=TEAM MEMBER)

PERSONNEL (PI=PRINCIPAL INVESTIGATOR, Tt
OI=0OTHER INVESTIGATOR,

TL - VeR. ESHLEMAN essecseessssSTANFORD U
STANFORD, CA
TM = Ga FJIELDBO esceeanceassese NASA-JIPL
PASADENA, CA
TM = GeSe LEVY sescecscscacsses NASA-IPL
. PASADENA. CA
TM - TeA., CROFT seceessscsessasSTANFORD U
STANFORD. CA
TM - Geto TYLER eeseeeaseSTANFORD U
STANFORD,. CA
TM - J.D. ANDERSON . s NASA-JPL
PASADENA. CA
EXPERIMENT BRIEF DESCRIPTION
THE RADIO SCIENCE TEAM WILL USE TYHE TELECOMMUNICATIONS
SYSTEM OF TYHE MJS77 SPACECRAFT TO PERFORM THEIR STUDIES. THE
SYSTEM WILL BE A COHERENT S= AND X-BAND DOWNLINK AND S$=BAND
UPLINK. THE  "SCIENCE OBJECTIVES OF THE RADID SCIENCE
INVESTIGATION INCLUDE -- (1) DETERMINE THE PHYSICAL PROPERTIES
OF PLANETARY AND SATELLITE IDNOSPHERES AND ATMDSPHERES BY
EXAMINING THE PROPAGATION EFFECTS ON A DUAL FREQUENCY RADIO
SIGNAL DURING IMMERSION AND EMERSION OF SPACECRAFT OCCULTATION
BY THE SUBJECT B8ODY, (2) DETERMINE PLANETARY AND SATELLITE
MASSES, GRAVITY FIELDS AND DENSITIES BY PRECISE TRACKING OF A
DUAL FREQUENCY RADIO SIGNAL FROM THE SPACECRAFT DURING THE
ENCOUNTER PERIDD, AND (3) DETERMINE THE AMOUNT AND SIZE
DISTRIBUTION OF MATERIAL IN SATURN®S RINGS AND THE RING
DIMENSIONS BY EXAMINING THE PROPAGATION EFFECTS ON A DUAL
FREQUENCY RADID SIGNAL THAT PASSES THROUGH EACH RING IN
SUCCESSION, AND THROUGH THE GAP BETWEEN THE € RING AND
SATURN'S SURFACE. -
——=-~== MJS 77Bs HANEL -

EXPERIMENT NAME- INFRARED SPECTROSCOPY AND RADIOMETARY

NSSOC [D— MARN778-03

LAST REPORTED STATE- APPROVED CONDITIONALLY ’

0SS DIVISION-
OISCIPLINE(S)-

PLANETARY PROGRAMS
PLANETARY ATMDSPHERES
EXPERIMENT

PERSONNEL (PI=PRINCIPAL INVESTIGATOR, TL=TEAM LEADER

OI=OTHER INVESTIGATOR, TM=TEAM MEMBER)

PI -~ ReAe HANEL sesevecmcncasesNASA-GSFC
GREENHELT, MD

Ol - C.A. PONNAMPERUMA weeeseo.U OF MARYLAND
COLLEGE PARK, MD

Ol - T.E. BURKE ceccsceseesNASA-JPL
PASADENA. CA

or - P. GIERASH . «+CORNELL U
TTHACA, NY

or - Je PIRRAGLIA wee. «NASA-GSFC
GREENBELT, MD



Ol - R4E. SAMUEL SON NASA-GSFC
GREENBELT. MD
ol - %eCo MAGUIRE eecceccsseoes e NASA-GSFC
GREENBELT. MD
Ol = JeCa PEARL ecesccsovecccseeceNASA-GSFC
GREENBELT, MD
0l - V.G. KUNDE sevecccccsoeeesNASA=GSFC
GREENBELY. MD
OI - PoeDe LOWMAN, JPRe ceesesseeNASA=GSFC
GREENBELT, MD
Ol = BsJde CONRATH eeeccensceosseNASA=GSFC
GREENBELT, MD

EXPERIMENT

THIS
RAOIOMETER
DESIGN TO

BRIEF DESCRIPTION

INVESTIGATION wiLL BE CARRIED OUT USING AN INFRARED

AND AN INTERFEROMETER SPECTROMETER SIMILAR IN
THE MARINER-MARS 71 IRISs COMBINED INTO A SINGLE
INSTRUMENT. THE INVESTIGATION WILL STUDY BOTH GLOBAL AND LOCAL
ENERGY BALANCE. USING [NFRARED SPECTRAL MEASUREMENTS IN
CONJUNCTION WITH BROAD-BAND MEASUREMENTS OF REFLECTED SOLAR
ENERGY. ATMOSPHERIC COMPOSITION VWILL ALSO BE INVESTIGATED,
INCLUDING DETERMINATION OF THE H2/HE RATIO, AND THE ABUNDANCE
OF CHa AND NH3. VERTICAL TEMPERATURE PROFILES WILL BE OBTAINED
ON THE PLANEYS AND SATELLITES WITH ATMOSPHERES. STUDIES OF THE
COMPDSITION, THERMAL PROPERTIES. AND SIZE OF PARTICLES IN
SATURN®S RINGS WILL BE CONDUCTED. THE INTERFEROMETER WILL HAVE
A SPECTRAL RANGE OF 200 YO 4000 1/CM, WHILE THE RADIOMEYER
RANGE™ WILL COVER 5000 TO 33,000 1/CM. THE INSTRUMENT WwILL USE
A SINGLE PRIMARY MIRROR S1 CM IN DIAM, WITH A FIELD OF VIEw OF
0«25 DEG.
——====- MJS 778. KRIMIGIS

EXPERIMENT NAME- LOW-ENERGY CHARGED PARTICLE ANALYZER AND

TELESCOPE
NSSOC [D- MARN778-07

LAST REPORTED STATE~ APPROVED CONDITIOQNALLY

0SS DIVISION-
DISCIPL INE(S)~

PLANETARY PRDGRAMS
COSMIC RAYS
PARTICLES AND FIELDS

PLANETARY PHYSICS

EXPERIMENT PERSONNEL (PI=PRINCIPAL INVESTIGATOR. TL=TEAM LEADER

o THER INVESTIGATORs TM=TEAM MEMBER)

Pl = SeM. KRIMIGIS .. APRLIED PHYSICS LAB
SILVER SPRING, MD

OI - CeDe HOSTROM soe APRAL IED PHYSICS LAB
SILVER SPRING. MD

or - TePe ARMSTRONG ,eevssesseslU OF KANSAS
LAWRENCEs KS

Of - W.le AXFORD esessscsaceassal OF CALIF, SAN DIEGD
SAN DIEGO, CA

or - Ge GLOECKLER eeccavesssel OF MARYLAND
COLLEGE PARK, MD

O =~ LeJe LANZEROTTI ecevsseeseesBELL TELEPHONE LAB
MURRAY HILL, NJ

OI = CeYe FAN cscvesccscssscacel OF ARIZONA

. TUCSDN, AZ
EXPERIMENT BRIEF DESCRIPTION

THE OBJECTIVE OF THIS EXPERIMENT wiLL BE TO STUDY THE
MAGNETDSPHERES DF JUPITER AND SATURN USING A LOW-ENERGY
MAGNETOSPHERIC PARTICLE ANALYZER. THIS DETECTOR WILL MAKE
MEASUREMENTS (1) IN THE DISTANT MAGNETOSPHERE AND BOW SHQOCK OF
JUPITERS, (2) THE POSSIBLE MAGNETOSPHERE OF SATURNs AND (3} THE
TRAPPED RADIAT ION BELTS IN THE VICINITY OF JURITER.
ADODIT IONALLY, THIS ODETECTOR WILL BE ABLE TO STUDY LOW-ENERGY
PARTECLES IN THE INTERPLANETARY MEDIUM. THE ENERGY RANGE OF
THIS DETECTOR WiLL BE 10 KRV TO 1.1 MEV FOR ELECTRONS AND 10
KEV TO 150 MeV FOR 10NS. DURINS THE INTERPLANETARY CRUISE
PERIOD o PROTONS, ALPHA PARTICLES, AND HEAVIER NUCLEL (Z FROM 3
TO 26) WILL BE SEPARATELY IDENTEFIED AND THEIR ENERGY MEASURED
IN THE RANGE FROM 0.05 TO 30 MEV USING A LOW-ENERGY PARTICLE
TELESCOPE. HOWEVER . SELECTION OF THE LOW-ENERGY TELESCOPE IS
CONDITIONAL ON DEMONSTRATING THE PRODUCTION OF SUFFICIENTLY
UNIFORM DETECTORS TO EFFECT THE SEPARATION OF THE NUCLEI IN
THE LOW~-ENERGY END OF THE PROPOSED INVESTIGATION RANGE (LESS
THAN 1.8 MEV/NUCLEON).,

MJS 778, LILLIE

EXPERIMENT NAME- MULTIFILTER PHOTOPOLARIMETER.,

2200-7300 A
NSSDC 1D~ MARN77B-11

LAST REPORTED STATE- APPROVED

0SS DIVISION=-
DISCIPLINE(S)~

PLANETARY PROGRAMS

DUST ZODIACAL LIGHT
TL=TEAM LEADER

EXPERIMENT PERSONNEL (PI=PRINCIPAL INVESTIGATOR,
[a] TM=TEAM MEMBER)

=0THER INVESTIGATOR,

Pl - Cu.F. LILLIE oeoe sseseeesl OF COLORADO
BOULDER, CO

01 - CoWe HORD s eecsecescecnessll OF COLORADO
BOULDER, CO

or - K. PANG casececsseccnnssU OF COLORADO
BOULDER, €O

Ol = JeWe HANSEN ccevvesesscesell OF ARTZONA
. TUCSON,s AZ

01 - DL COFFEEN cesvecaccecesld OF ARIZONA
TUCSON,s AZ
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EXPERIMENT BRIEF DESCRIPTION

THIS EXPERIMENT wiLL CONSIST OF AN B-IN. F/1.1
TELESCOPE WHICH wiLL SEND ITS OBSERVATIONS THROUGH A
POLARIZER AND A FILTER FOR ONE OF EIGHY BANDS IN THE 2200- TO
7300-A SPECTRAL REGION, THEN ON TO A PHOTOMULTIPLER TUBE. BY
STUDY OF THESE EMISSION (NTENSITY DATA, INFORMATION ON SURFACE
TEXYURE AND COMPOSITION OF BOTH PLANETS (JUPITER AND SATURN)
CAN BE OBTAINEDs ALONG WITH INFORMATION OF SI2E DISTRIBUTION
AND COMPOS IT ION OF SATURN®S RINGS. AND INFORMATION ON
ATMDSPHERIC SCATTERING PROPERTIES AND DENSITY FOR BOTH
PLANETS. MOLECULAR SCALE HEIGHTS FUOR BOTH PLANETS CAN ALSOD BE
OETERMINED FROM THESE OATA.

MJS 778, NESS

EXPERIMENT NAME- TRIAXTAL FLUXGATE MAGNETOMETERS

NSSDC 10— MARN778-05

LASY REPORTED STATE~ APPROVED CONDITIONALLY

0SS DIVISION- PLANETARY PROGRAMS

DISCIPLINE(S )~ PLANETARY MAG. FIELD PARTICLES AND FIELDS

EXPERIMENY PERSONNEL (PI=pRINCIPAL INVESTIGATOR, TL=TEAM LEADER
Of{=0THER INVESTIGATOR, TM=TEAM MEMBER)

PI = NeFe NESS seaacescccsccsc s NASA-GSFC
GREENBELT, MD

OI - RoP. LEPPING eescscs s e NASA=-GSFC
GREENBELT, MD

OI = FoMm, NEUBAUER «eee e« «BRAUNSCHWEIG TECH U

BRAUNSCHWEIG. FED REP DF GERMANY

Ol — KeWe BEHANNON oee +0eeNASA=-GSFC
GREENBELT, ™MD

O = LeFe BURLAGA ceees «esNASA-GSFC
GREENBELT. MD

01 = M.He ACUNA sosvasacncecseeNASA-GSFC
GREENBELT, MO

EXPERIMENT BRIEF DESCRIPTION .

THIS EXPERIMENT IS DESIGNED TO INVESTIGATE THE MAGNETIC
FIELDS OF JUPITER AND SATURN, THE SOLAR WIND -ITNTERACTION wiITH
THE MAGNETOSPHERES OF THESE PLANETS. AND THE INTERPLANETARY
MAGNET IC FIELD TO THE EXVTENT OF THE SOLAR WIND BOUNDARY WwiITH
THE INTERSTELLAR MAGNETIC FIELD. AND BEYONDe IF CROSSED. THE

INVESTIGATION
LOW-FIELD

wILL 8E CARRIED DUT USING TWO HIGH-FIELD AND TwO
TRIAXTAL FLUXGATE MAGNETOMETERS. DATA ACCURACY OF
THE INTERPLANETARY FIELOS WILL BE PLUS OR MINUS 0e1 GAMMAs AND
THE RANGE OF MEASUREMENTS WILL BE FROM 0.0t GAMMA TD 20 GAUSS.
THE INSTRUMENTATION WILL WEIGH 5.8 KG AND CONSUME S.2 WATTS.

—memmee- MJS 778, SCARF -

EXPERIMENT NAME~ PLASMA WAVE
NSSDC ID- MARNT7B-13

LAST REPDRTED STATE- APPRDVED CONDITIONALLY

0SS DIVISION-
DISCIPLINE(S)~

PLANETARY PROGRAMS
TONDOSPHERES PLANETARY PHYSICS
EXPERIMENT PERSONNEL (PI=PRINCIPAL INVESTIGATOR, TL=TEAM LEADER
O1=0THER INVESTIGATOR. TM=TEAM MEMBER)

PI = Fels SCARF sseevescevssesss TR SYSTEMS GROUP
REDONDO BEACH, CA
Ol = DeAs GURNETT scessccvssssotll OF 10WA

TOWA CITY. IA
EXPERIMENY BRIEF DESCRIPTION
THIS INVESTIGATION
SHEATH-INDEPENDENT
PROFILES AT JUPITER AND SATURN.
INFORMATION ON LOCAL WAVE-PARTICLE
CARRY OUT COMPARATIVE STUDIES OF THE PHYSICS OF THE JURITER
AND SATURN MAGNETOSPHERES. THE INSTRUMENTATION WILL CONSIST
OF A 16-CHANNEL STEP FREQUENCY RECEIVER ANO [T MAY INCLWE
LOW-FREQUENCY WwAVEFORM RECEIVER W[ITH ASSOCIATED ELECTRONICS.
THE FREQUENCY RANGE FOR THIS INSTRUMENT WILL BE FROM 10 HZ YO
56 KHZe THIS INSTRUMENT wILL SHARE THE 10-M ANTENNAS BEING
DEVELOPED FOR THE PLANETARY RADIO ASTRONOMY INVESTIGATION.

wiLL
MEASUREMENTS

PROVIDE CIONTINUDUS »

oF THE ELECTRON DENSITY
T wiLL ALSO GIVE BASIC
INTERACTIONS REQUIRED TO

———==—= MJS 77Bs SMITH ===-

EXPERIMENT NAME- TV PHOTOGRAPHY
NSSDC 1D~ MARN77B-01

LAST REPORTYED STATE- APPROVED CONDITIONALLY

0SS DIVISION-
DISCIPLINE(S)-

PLANETARY PROGRAMS
METERDLOGY
PLANETOLOGY

PLANETARY ATMOSPHERES

EXPERIMENT PERSONNEL (P IsPRINCIPAL INVESYIGATOR.
O1=0THER INVESTIGATOR,

TL=TEAM LEADER
TM=TEAM MEMBER)

Pl - B.A. SMITH ,ecc0csccscsasacsNEW MEXICO STATE U
LAS CRUCES. NM

O = GeAe BRIGGS ecsesccscncseseNASA-YPL
PASADENA., CA

Ol = AeFe COOK evevssacscscoceesSMITHSONIAN INST
WASHINGTON, DC

al -~ G ODANIELSON evececeenosNASA-JPL
PASADENA, CA



Of - MJ.Es DAVIES s.. ++++RAND CORP
SANTA MONICA. CA

Ol - GeEe HUNT . eess METEOROLOGICAL OFFICE
DIDCOT., BERKSHIRE, UKING

o1 - T OWEN . eeseeSTATE U OF NEW YORK
BUFF ALDs NY

oI - Ce SAGAN <o e eewes CORNELL VU
ITHACA, NY

01 = LeAs SODERBLOM . eeesUS GEOLOGICAL SURVEY

) FLAGSTAFF, AZ

Ol = VeEa SUOMI ceqcee esseslU OF WISCONSIN

MADISON. WwI

EXPERIMENT BRIEF DESCRIPTION

THE TV PHOTOGRAPHIC EXPERIMENT wILL USE A TWO-CAMERA
SYSTEM, BASED ON THE MARINER 9 TV SYSTEM. THIS SYSTEM WwILL
INCLUDE ONE NARROW~ANGLE, LONG FOCAL LENGTH CAMERA AND ONE

WIDE-ANGLE,
ACHIEVABLE

SHORT FOCAL LENGTH CAMERA. THE MAXIMUM RESOLUTION
WILL OEPEND GREATLY ON THE ACTUAL TRAJECTORY ON
THIS MULTI-ENCOUNTER MISSION, BUT WILL BE AS HIGH AS 0.5 TO
1.0 KM ON THE CLOSEST APPROACHES. AT JUPITER:- AND SATURN, THE
RESCLUTION wiLL BE 20 KM ANDO S KM, RESPECTIVELY. THE
OBJECTIVES OF THE EXPERIMENT WwiLL B8E TO PHOTOGRAPH GLOBAL
MOTIONS AND CLOUD OISTRIBUTIONS ON JUPITER AND SATURN,s GROSS
DYNAMICAL PROPERTIESs ZONAL ROTATION, ORIENTATION OF SPIN
AXIS, ZONAL SHEAR, VERTICAL SHEARe FLOW INSTABILITIES, SPOTS,
AND SPECTRUM DOF SCALE OF ATMOSPHERIC MOTIONS IN TIME AND
SPACE. ADOITIONAL GQBJECTIVES WILL INCLUDE THE STUDY OF THE
MDDE OF RELEASE OF INTERNAL ENERGY FLUX (SEARCH FOR CONVECTION
CELLS AND ROLLS). STUDY OF GROWTHe DISSIPATION, MORPHOLOGY.
AND VERTICAL STRUCTURE OF CLOUD COMPLEXES, GROSS OPTICAL

PROPERTIES, GLOBAL AND LOCALIZED SCATTERING FUNCTION IN THE
VISIBLE SPECTRUM, POLARIMETRY, NATURE OF CHROMOPHORES. THEIR
STRUCTURE AND DEVELOPMENT. AND HIGH RESOLUTION OF THE GREAT
RED SPOY, THE OBJECTIVES OF THE SATELLITE ENCOUNTERS, wiLL
INCLUDE == (1) GROSS CHARACTERISTICS - S1ZE. SHAPE, ROTATION,
SPIN AXIS» CARTOGRAPHY o IMPROVED EPHEMERIDES AND MASSES. {2)
GEQLOGY == MAJOR PHYSJIOGRAPHIC PROVINCES. IMPACT AND VOLCANIC
FEATURES » LINEAMENTS, POLAR CAPS, ERDSION PROCESSESs AND LOW-
AND HIGH-DENSITY SATELLITE COMPARATIVE STUDIES, DETECTION OF

ATMOSPHERESs FROSTS., AND LIMB STRATIFICATION OF AEROSOLSs (3)
SURFACE PROPERTIES =~ COLORIMETYRY., SCATTERING FUNCTYIONs NATURE
OF BRIGHTNESS VARIATION (ESPECIALLY IAPETUS)s AND SEARCH FOR
NEW SATELLITES. STUDIES OF SATURN®S RINGS WILL BE CARRIED OUT.
OBJECTIVES WILL INCLUDE (1) RESOLUTION OF INDIVIOUAL RING
COMPONENTS OR CLUMPS OF MATERIAL, 2) VERTICAL AND RADIAL
DISYRIBUT ION oF MATERT AL OF VERY HIGH RESOLUTION, (3)
SCATTERING FUNCTION,s (4) COARSE POLARIMETRY, (S) OCCULTATION -

© OPTICAL DEPTYH, AND (6} DISTINGUISHING OIFFERENT TYPES OF
MATERI AL IN
NEW COMETS, ASTEROIDS, AND TARGETS UOF OPPORTUNITY.

MJS 778s VOGY =—e—o

EXPERIMENT NAME—- HIGH- AND MODERATELY LOW-ENERGY
COSNIC=-RAY TELESCOPE

NSSDC 1D- MARN77B-08
LAST REPORTED STATE- APPROVED COND!TAIDNALLV

0SS DIVISION= PLANETARY PROGRAMS

OISCIPLINE(S)~ COSMIC RAYS MAGNE TOSPHERIC PHYSICS

EXPERIMENT PERSONNEL (PI=PRINCIPAL INVESTIGATOR, TL=TEAM LEADER
01=0THER INVESTIGATOR, TM=TEAM MEMBER)}

Pl - RsEe VOGT soosea CALIF INST OF TECH

PASADENA, CA
01 = JeRe JOKIPII soeeccecscassCALIF INST OF TECH

PASADENA, CA
Dl = EeCe STONE eesescescessseesCALIF INST OF TECH

PASADENA, CA
01 = FeBe MCOONALD coescsceceesNASA-GSFC

GREENBELT, MND
01 - Bedo TEEGARDEN sesveensseeNASA-GSFC

GREENBELT, MD
OI = JeHe TRAINOR sesssseasececcNASA-GSFC

GREENBELT, MD
0l - W.Re. WEBBER ewecsscsnassselU OF NEW HAMPSHIRE

DURHAM, NH
EXPERIMENT BRIEF DESCRIPTION

THIS INVESTIGATION with STUDY THE ORIGIN AND

ACCELERATION PROCESS, LIFE HISTORY, AND DYNAMIC CONTRIBUTION
OF INTERSTELLAR COSMIC RAYS, THE NUCLEOSYNTHESIS OF ELEMENTS
IN COSMIC RAY SOURCESs THE B8EHAVIOR OF COSMIC RAYS IN THE
INTERPLANETARY MEDIUM, AND THE TRAPPED PLANETARY ENERGETIC
PARTICLE ENVIRONMENY, THE INSTRUMENTATION WwiLL INCLUDE A
HIGH-ENERGY TELESCOPE SYSTEM (HETS) AND A LOW-ENERGY TELESCCPE
SYSYEM (LETS), THE - HETS WILL COVER AN ENERGY RANGE BETWEEN 6
AND 500 MEV/NUCLEON FOR NUCLET RANGING IN ATOMIC NUMBERS FROM
1 THROUGH 30. IN AODDITION ELECTRONS IN THE ENERGY RANGE
BETWEEN 3 AND 100 MEV/NUCLEON WILL BE MEASURED B8Y THIS
TELESCOPE AND AN ELECTRON TELESCOPE (TET). THE LETS wiLlL
MEASURE THE ENERGY AND DETERMINE THE IDENTITY OF NUCLEI FOR
ENERGIES BETWEEN 1S AND 30 MEV/NUCLEON AND ATOMIC NUMBERS
FROM 1 TO 30. THE INSTRUMENTS wILL ALSO MEASURE THE
ANISOTROPIES OF ELECTRONS AND NUCLEL. THE WEIGHY AND POWER

ALLOCATIONS FOR THIS INVESTIGATIDON WILL BE 5.2 KG AND 5.4 W.

—————=— KJS 778, WARWICK
EXPERIMENT NAME=- PLANETARY RADIO ASTRONOMY

NSSDC ID- MARN776-10

THE RINGS. OTHER OBJECTIVES ¥WILL BE TO SEARCH FOR’
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LASY REPORTED STATE- APPROVED

0SS DIVISION=-
OISCIPLINE(S)-

PLANETARY PROGRAMS

MAGNETOSPHERIC PHYSICS PLANETARY ATMOSPHERES
EXPERIMENT PERSONNEL (PI=PRINCIPAL INVESTIGATOR,
Of=0THER INVESTIGATOR,

TL=TEAM LEADER
TM=TEAM MEMBER)

PL - J.w, WARWICK seesesesly OF COLORADO
BOULDER, CO

Ol — w.E. BROWN eseaccescccaccoNASA—SPL .
PASADENA, CA

o1 - S. GULKIS cesevcscsanscea s NASA—IPL
PASADENA, CA

or - «Co HARVEY ccsvscccsccceecssPARIS OBSERVATORY
PARISs FRANCE

ol - v. LEBLANC ssescesscessesPARIS OBSERVATORY
PARIS, FRANCE

0l - DeHe STAELIN seescsssoanrseMASS INST OF TECH
CAMBRIDGE, ™A

o1 - A, BOISCHOT cececsvecvresPARIS DOBSERVATORY
PARIS, FRANCE

0ol - T.D. CARR sencecesssssccesl OF FLORIDA
GAINESVILLE. FL

0Ol - F.T. HADDOCK <evsesosececsslU OF MICHIGAN
ANN ARBOR, MI

0l - J.K. ALEXANDERs JRs seeessNASA-GSFC
GREENBELT. MD

0ol - R PHILLIPS coecesvcecoseNASA—IPL
PASADENA, CA

EXPER] MENT
THIS
RECEIVER

BRIEF DESCRIPTION

EXPERIMENT WILL CONSIST DF A SWEED® FREOQUENCY RADIO
OPERATING IN @0TH POLARIZATION STATES, BETWEEN 20 KHZ
AND 40.5 MHZ. THE SIGNAL WILL BE RECEIVED Ay A PAIR OF
ORTHOGONAL 10-M MONOPOLE ANTENNAS . THE PHYSICS [+13
MAGNETOSPHERIC PLASMA RESONANCES AND NON-THERMAL RADIO
EMISSIONS FROM THESE PLANETARY REGIONS WwILL BE STUDIED BY
INVESTIGATION DOF THE RADIO EMISSION SIGNALS FROM JUPITER AND
SATURN OVER THIS RANGE DF FREQUENCIES.

AREEEARSAERESEREAAKKEEEREE4S QAD 3 SEESEE K CARRERABANRE RIS NN AR %

SPACECRAFT COMMON NAME- DOAO 3
ALTERNATE NAMES- PL-7010, OAD-C
COPERNICUS. 06153 °

NSSDC ID- 72-06S5A

LAST REPORTED STATE- LAUNCHED AND OPERATING NORMALLY
AT THE STANDARD DATA ACQUISITION RATE SINCE 08s21/72.

LAUNCH DATE- 08721/72 SPACECRAFT WEIGHT- 2150+ KG
LAUNCH SITE- CAPE CANAVERAL4. UNITED STATES
LAUNCH VEHICLE- ATLAS-CENT
SPONSORING COUNTRY/ZAGENCY
UNITED STATES NASA-0SS
INITIAL ORBIT PARAMETERS
ORBIT TYPE- GEOCENTRIC EPOCH DATE- 08721/72
ORBIT PERIOD- 99.7 MIN INCLINATION~ 35,012 DEG
PERIAPSIS— 739.000 KM ALT APDAPSIS~ 751000 KM ALT
RECENT ORBIT PARAMETERS
DRBIT TYPE~- GEOQCENTRIC EPOCH DATE- 08/07/74
ORBIT PERIOD- 99.705 MIN INCLINATION- 3S.011 DEG
PERIAPSIS— 738.68 KM ALT APDAPSIS~ 750.23 KM ALT
SPACECRAFT PERSONNEL (PM=PROJECT MANAGER, PS=PROJECT SCIENTIST.

MG=PROGRAM MANAGER.: SC=PROGRAM SCIENTIST}

PM - J. PURCELL ssosoe « e NASA-GSFC

GREENBELT. MD
PS =  JsE. KUPPERIAN, JR. e s s NASA-GSFC

GREENBELT. MD
MG = M.E, MCDONALD oeeowe ««NASA HEADQUARTERS

WASHINGTON. OC
SC = NG ROMAN «oNASA HEADQUARTERS

WASHINGTON. OC
SPACECRAFT BRIEF DESCRIPTION

DAD-C CONTINUED THE MISSION OF THE OAO0 PROGRAM TO

OBSERVE THE CELESTIAL SPHERE FROM ABOVE THE EARTH'S
ATMOSPHERE o A SPECTROMETER MEASURED HIGH-RESOLUTION SPECTRA OF
YHE STARS, GALAXIES., PLANETS. NEBULAE, THE SUN, ETCes IN THE
ULTRAVIOLET REGION OF THE SPECTRUM. THREE SMaLL X=RAY
TELESCOPES STUDIED X—RAY RADIATION IN THREE PASSBANDS BETWEEN
3 AND 60 A THE 0AD-C SPACECRAFT WAS A GROUND~CONTROLLABLE
SPACECRAFT THAT WAS PLACED IN A LOW-ALTITUDE EARTH QRBIT. THE
SPACECRAFT SHAPE WAS THAT OF AN DCTAGONAL CYLINDER WITH
EXTENDASLE SOLAR PANELS. THE SILICON SOLAR CELL ARRAY SUPPL IED
30 W AND 60 W PEAK POWER. DATA WAS TRANSMITTED IN BOTH REAL

TIME AND DELAYED TIME.

—==—=== 0AO0 3. BOYD

EXPERIMENT NAME- STELLAR PHOTOMETRY

NSSDC ID- 72-065A-02

LAST REPDRTED STATE-~ LAUNCHED AND OPERATING PARTIALLY
AT THE STANDARD DATA ACQUISITION RATE SINCE 06/00/73.

0SS DIVISION-
OISCIPLINE(S)-

PHYSICS AND ASYRONOMY PROGRAMS
ASTROND MY



EXPERIMENT PERSONNEL (PI=PRINCIPAL INVESTIGATOR, TL=TEAM LEADER
DI=0THER INVESTIGATOR, TM=TYEAM MEMBER)
eeeU COLLEGE LONDON
LONDON: ENGLAND

PI - s esssnse

RaelLF.BOYD

EXPERIMENT BRIEF DESCRIPTION

THIS ExXPERIMENT USED THREE TELESCOPES AND A COLLIMATED
PROPURTIONAL COUNTER TO OBSERVE COSMIC Xx-RAY SOURCES BETWEEN 1
AND 70 AL BETWEEN 1 AND 3 ANGSTROMS A PROPORTIONAL COUNTER
LOCATED BEHIND A COLLIMATOR WAS USED IN CONJUNCTION WITH
PULSE-SHAPE ODISCRIMINATION TO REJECT BACKGROUND COUNTS. FROM 3
TO 9 A AND 6 TO 18 A, PROPORTIONAL COUNTERS LOCATED AT THE
FOCUs OF TWD GRAZING-INCIDENCE REFLECTING TELESCOPES (5.5 SQ
(=] AND 12 sQ CM, RESPECTIVELY) WERE USED, WITH AN
ANTICOINCIDENCE SCINTILLATOR AL SO EMPLOYED YO REJECT
BACKGROUND COSMIC RAY COUNTS. AN OPEN CHANNEL MULTIPLIER
LOCATED AT THE FOCUS OF A GRAZING INCIDENCE TELESCOPE (23 SQ
M) WAS USED OBSERVE RSETWEFRN 20 AND 70 A. DATA FROM THIS
EXPERIMENT WERFE USED TO DETERMINE THE INTERSTELLAR ABSORPTION
OF SOFT X RAYS. THE 3- TO 9-A AND 6= TO 18-A DETECTORS FAILED
IN JUNE 1973. THE 20~ TO 70-A DETECTOR APPEARS TO BE QUITE
NOISY.

TO

OAC 3. SPITZER -

EXPERIMENT NAME- HIGH RESOLUTION TELESCOPES

NSSOC ID- 72-065A-01

LAST REPDORTED STATE- LAUNCHED AND OPERATING NORMALLY
AT THE STANDARD DATA ACQUISITIQON RATE SINCE 08/21/72.

0SS DIVISION~
DISCIPLINE{(S)-

PHYSICS AND ASTRONOMY PROGRAMS
ASTRONOMY

EXPERIMENT PERSONNEL (PI=PRINCIPAL INVESTIGATOR, TL=TEAM LEADER
OI=0THER INVESTIGATOR, TM=TEAM MEMBER)

PI - L. SPITZER <svsnnncveesssPRINCETON U
PRINCETON. NJ
o1 = Jo. ROGERSON, JRa <eeeeeePRINCETON U

PRINCETON. NJ
EXPERIMENT BRIEF DESCRIPTION

THE PRIMARY OBJECTIVE OF THIS EXPERIMENT WAS TO MAKE
QUANTITATIVE OBSERVATIONS OF THE INTERSTELLAR ABSORPTION LINES
IN THE SPECTRAL REGION 1000 TO 3300 A. THE SECONDARY OBJECTIVE
WAS TO OBSERVE THE ULTRAVIOLET SPECTRA OF SELECTED BRIGHTER
STARS IN DETAIL. THE PQIME OPTICAL SYSTEM WAS AN 80-CM DIAM
CASSEGRAIN TELESCOPE WITH A 16-M FOCAL LENGTH (F/20). THIS
TELESCOPE WAS COUPLED TO A PASCHEN-RUNGE SPECTROMETER CAPABLE
OF 0.1-A RESOLUTION IN FIRST ORDER AND 0.05-A RESOLUTION IN
SECOND  ORDER. THE PHOTONS  WERE OETECTED 8Y FOUR EMR
PHOTOTUBES, EACH EQUIPPED WITH ITS OWN EXIT SLIT, AND MOVABLE
IN PAIRS ALONG THE ROWLAND CIRCLE. A GUIDANCE ERROR SENSOR
ATTACHED TO THE PRIME 0PTICS CONTROLLED THE SPACECRAFY
ATTITUDE TO WITHIN 0«1 ARC-SEC. THIS GUIDANCE SYSTEM LOCKED
ONTO A STAR AS WEAK AS 7TH MAGNITUDE. THE OVERALL SYSTEM COULD
MAKE USEFUL MEASUREMENTS ON 0O- AND B-TYPE STARS OF 7TH
MAGNITUDE «

EEEEEEREEREARRRI SRR RE R R R ONE METER UV TELESCOPE *skxkéxssxxx

SPACECRAFT COMMON NAME- ONE METER UV TELESCOPE

ALTERNATE NAMES- SPACFLAB ASTRONOMY MISS, SPACELAB IM UV TELESC
NSSDC [D0- OMUVTEL
LAST REPORTED STATE- A PROPDSED MISSION
LAUNCH DATE- 1982

LAUNCH SITE- CAPE CANAVERAL,
LAUNCH VEHICLE- SHUTTLE

SPACECRAFT WEIGHT-
UNITED STATES

XG

SPONSDRING COUNTRY/AGENCY
UNITED STATES NASA~0SS

PLANNED ORBIT PARAMETERS
ORBIT TYPE- GEDCENTRIC
ORBIT PERIDD- 90 .
PERIAPSIS— 30C.

MIN
KM ALT

INCL INATION-
APOAPS S~

29. DEG
300 KM ALT
SPACECRAFT PERSCONNEL (PM=PROJECYT MANAGER,

MG=PROGRAM MANAGER.,

PS=PROJECT SCIENTIST,
SC=PROGRAM SCIENTIST)

PM = DeSe LECKRONE o v e NASA=GSFC
- GREENBELT, MD
SC - J.D. ROSENDHAL ssseessseesNASA HEADQUARTERS
WASHINGTON, DC

SPACECRAFT BRIEF DESCRIPTION

DURING THE 1980°S NASA WILL BE USING THE SPACE SHUTTLE
AS 175 PRIMARY TRANSPORTATION SYSTEM FOR CARRY I NG
INSTRUMENTATION INTO NEAR-EARTH ORBIT. UNDER THE SPACELAB
PROGRAM THE SHUTTLE®*S PAYLOAD BAY IS BEING CONF IGURED AND
EQUIPPED TO ACT AS A GENERALIZED IN-ORBIT LABORATYORY. THE
SPACELAB EFFDRT IS DIRECTED B8Y THE EURDPEAN SPACE RESEARCH
ORGANIZATION (ESRO}. ONE OF THE PROPOSED SPACECRAFT MISSIONS
IS THE FLYING OF A 1-METER TELESCOPE CAPABLE OF PERFORMING
NONSOLAR-ASTRONOMI CAL.  OBSERVATIONS FROM THE VACUUM ULTRAVIOLET
{uv) THROUGH THE VISIBLE WAVELENGTH RANGE. THE INITIAL
DEFINITION 0OF THE REOUIREMENTS ON THIS 1-M UV-OPTICAL SPACELAB
TELESCOPE AND ITS RELATED SUPPORT SYSTEMS WwILL BEGIN IN
DECEMBER 1974. THE ORGANIZATION AND IMPLEMENTYATION DF THE
UvV-0PTICAL TELESCOPE STUDY wiLL BE CARRIED O0OUT BY AN
INSTRUMENT DEFINITION TgaM (IDT ). THE MEMBERS OF THIS DT
wiLL BE CHOSEN FROM SCIENTISTS FROM THROUGHOUT THE WORLO ON
THE BASIS OF SUBMITTED PROPOSALS.
NASA THROUGH THE NASA STUDY SCIENTIST, A GODDARD SPACE FLIGHT
CENTER APPQINTEF. THE SIGNIFICANY DATES OF THIS PHASE A

THIS IDT WILL INTVTERACT WITH'

61

EFFORT ARE AS FOLLOWS -
* ANNOUNCEMENT of
DEFINITION OF A

TELESCOPE FOR

(1) MAY 3+ 1974 - ISSUANCE OF THE

OPPORTUNITIES FOR PARTICIPATION ([N THE
ONE METER CLASS ULTRAVIOLET-OPTICAL FACILITY
SPACELAB ASTRONOMY MISSIONS.® (2) JULY 22, 1974
-~ DEADLINE FOR THE RECEIPYT OF PROPOSALS, (3) NOVEMBER 1974 -
ANNOUNCEMENT OF PROPOSAL SELECTION. {8 DECEMBER 1974 -
INITIAL IDT MEETING, (s} MAY 1975 - PRELININARY IDY REPORT,
(6) DECEMBER 1975 - FINAL IDT REPORT.
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SPACECRAFT COMMON NAME—
ALTERNATE NAMES-

0s0 s
0S0-Fs PL-5684A
03663

NSSDC ID- 69-006A

LASY REPORTED STATE- LAUNCHED AND OPERATING PARTIALLY

AT THE STANDARD DATA ACQUISITION RAYE SINCE 07/1S/74.
LAUNCH DATE- 01/22/69 SPACECRAFY WEIGHT- 645. KG
L AUNCH SITE- CAPE CANAVERAL, UNITED STAYES
LAUNCH VEHICLE- DELTA
SPONSORING COUNTRY/AGENCY

UNITED STATES NASA-DOSSA
INITIAL ORBIT PARAMETERS
ORBIT TYPE- GEOCENTRIC EPOCH DATE- 01/22/69
ORBIT PERIOD~- 95.77 MIN INCLINATION- 32.965 OEG
PERIAPSIS= 532.000 KM ALT APOAPSIS— 570,000 XM ALT
RECENY ORBIT PARAMETERS

ORBIT TYPE~ GEOCENTRIC EPOCH DATE- 01/22/69

ORBIT PERIOD- 95.77 MIN INCLINATION- 32.965 DEG

PERIAPSIS~- S32,000 KM ALT APDAPSIS— S70.000 KM ALY

SPACECRAFT PERSONNEL (PM=PROJECT MANAGER,
MG=PROGRAM MANAGER,
cecossssess e sNASA-GSFC

GREENBELT,
secassscensceneasNASA-GSFC
GREENBELTY, MD
eessasens s NASA HEADQUARTERS
WASHINGTON, DC
NASA HEADQUARTERS
WASHINGTONs DC

PS=PROJECT SCIENTIST,
SC=PROGRAM SCIENTIST)

PM — ReMa. PICKARD

MD

PS = S.Ps MARAN

MG — M.E. MCDONALD

SC - GeKo DERTEL o«

SPACECRAFY BRIEF DESCRIPTION

THE OBJECTIVES OF THE 0SD SATELLITE SERIES WERE TD
PERFORM SOLAR PHYSICS EXPERIMENTS ABOVE THE ATMOSPHERE DUR ING
A COMPLETE SOLAR CYCLE AND YO MAP THE ENTIRE CELESYIAL SPHERE
FOR DIRECTION AND INTENSITY OF UV LIGHT.: X=RAY, AND GAMMA
RADIATION. THE O0SO 5 PLATFORM CONSISTED OF A *SAIL® SECTION
THAY POINTED Tw0 EXPERIMENTS CONTINUALLY TOWARD THE SUN AND A
* WHEEL®* SECTION THAT SPUN ABOUT AN AXIS PERPENDICULAR TO THE
POINTING OIRECTION OF THE SAIL AND CARRIED SIX EXPERIMENTS.
ATTITUDE ADJUSTMENTS WERE PERFORMED BY GAS JETS AND A MAGNETIC
TORQUING CoIte. POINTING CONTROL PERMITTYED THE PODINTED
EXPERIMENTS T3 SCAN THE REGION OF THE SOLAR DISK IN A 40- 8Y
40-ARC-MIN RASTER PATTERN. IN ADDITION. THE POINTED SECTION
COULD BE COMMANDED TD SELECT AND SCAN A 7.5- BY 7-ARC-MIN
REGION NEAR THE SOLAR DISK. DATA WERE SIMULTANEDUSLY RECORDED
ON TAPE AND TRANSMIYTED BY PCM/PM TELSEMETRY. A COMMAND SYSTEM
PROVIDED FOR 155 GROUND-BASED COMMANDS. THE SPACECRAFT WAS
COMMANDED QOFF ON DECEMBER 31, 1972, AFTER THE REENTRY OF QSO
7 IN JULY 1974, THE DSO S SPACECRAFT WAS COMMANDED BACK ON IN
JULY 1978,

BLAMONT -

3S0O Ss ——————
EXPERIMENT NAME-~ MEASUREMENT OF THE SELF REVERSAL OF THE
SOLAR LYMAN ALPHA LINE -
NSSDC ID- 69-006A-06
LASYT REPORTED STATE- LAUNCHED AND DPERATING NORMALLY
AT THE STANDARD OATA ACQUISITION RATE SINCE 07/15/74.

0SS DIVISION- PHYSICS AND ASTRONOMY PROGRAMS
DISCIPLINE(S)- SOLAR PHYSICS

EXPERIMENT PERSONNEL (PI=PRINCIPAL INVESTIGATOR, TL=TEAM LEADER
ol THER [NVESTIGATORs TM=TEAM MEMBER)
cae esssesCNES
PARIS. FRANCE
sececsseccscst) OF PARIS
PARIS, FRANCE

PI -

JeEe BLAMDNT

ol -~ P. COUFLEAU
EXPERIMENT BRIEF DESCRIPTION
THIS FLIGHT INSTRUMENT
SHAPE OF THE SOLAR
SOLAR OISK. T

WAS DESIGNED FOR STUDYING THE

LYMAN=-ALPHA LINE SUMMED OVER THE
MADE USE OF THE OPTICAL RESONANCE OF
AND DEUTERIUM GASES . A  GRATING AND MIRROR SYSTEM

THE INCIDENY SOLAR RADIATION [INTD A BEAM OF
LYMAN=ALPHA LIGHT {(12te A) wWITH A SANDWIDTH OF 100 A, WHICH
ENTERED TW¥O RESONANCE CELLS. ONE CELL WAS FILLED WITH
MOLECUL AR HYDROGEN AND THE OTHER CELL WAS FILLED wITH
MOLECULAR DEUTERIUM GAS. EACH CELL HAD A PHOTOMULTIPLIER
MOUNTED AT ITS EXIT WINDOW TO MEASURE THE TOTAL INTENSITY OF
THE SOLAR SPECTRUM [N THE 100-A BANDWIDTH. IN ADDITION, EACH
CELL HAD A PHOTOMULTIPLIER MOUNTED AT RIGHT ANGLES TO THE CELL
4 Ie Eeos AT RIGHT ANGLES TD THE INCIDENT BEAM) THAT MEASURED
THE INTENSITY OF THE LIGHT SCATTERED BY THE CELL. HEATED
FILAMENTS IN THESE CELLS DISSNCIATED SOME OF THE GAS. AND
DIFFERENT CONCENTRATIONS OF ATOMIC SPECIES IN THE CELLS WERE
OBTAINED BY VARYING FILAMENT VOLTAGE, THE SIGNAL ON THE RIGHT

LINE
ENTIRE
HYDROGEN
CONVERTED



WAS PROPORTIONAL TO THE INTENSITY OF THE
AT 1215.664 A FOR THE HYDROGEN CELL (0,015 A
AT 1215.334 A FOR THE DEUTERIUM CELL (0.011 A).
SCANNING WAS ACCOMPLISHED 8y A DOPPLER SHIFT DUE TO
APPROACHING AND RECEDING VELOCITY OF THE SPACECRAFT WITH
RELATION TO THE SUN AT ORBIT MORNING AND EVENING. AN INTERNAL
CAL IBRATION LAMP WAS INCLUDED IN THE EXPERIMENT, THE
EXPERIMENY OPERATED ONE HR EVERY TWO CALENDAR DAYSs AND AFTER
TWO VYRS OF OPERATION IT WAS STILL FUNCTIONING PROPERLY. MORE
EXPERIMENT DEVAILS AND SOME MEASURED DATA ARE CONTAINED IN THE
PAPER, *SOLAR LYMAN-ALPHA CHANGES AND RELATED HYDROGEN DENSITY
OISTRIBUTION AT THE EARTH*S EXPOSURE {1969-1970) s* Ao
VIDAL-MADJAR, ET AL, JOURNAL OF GEOPHYSICAL RESEARCH, VOL. 78,
NDe. 7, PPs 1115 (1973).

ANGLE DETECTORS
INCIDENT L IGHT
BANDWIDTH) AND

-==-==- 0SO0 5, BOYD

EXPERIMENT NAME- X RAY SPECTROHEL TIOGRAPH
NSSDC ID~ 69-006A-01

LAST REPORTED STATE- LAUNCHED AND OPERATING NORMALLY i
AT THE STANDARD OATA ACQUISITION RATE SINCE 07/15/74a.

0SS OIVISION- PHYSICS AND ASTRONOMY PROGRAMS
DISCTIPLINE(S)~ SOLAR PHYSICS 1DNDSPHERES

EXPERIMENT PERSONNEL (PI=PRINCIPAL INVESTIGATOR, TL=TEAM LEADER

OI=0THER INVESTIGATOR, TM=TEAM MEMBER)
Pl = ReL+FoBOYD secceccccnsssscsety COLLEGE LONDON
° LONDONs ENGLAND
Ol = EsA. STEWARDSON scesceaseel COLLEGE LONDON
LONDON, ENGLAND
0L - AP, WILLMORE esccscensessst) COLLEGE LONDON
° LONDON, ENGLAND
01 = KoAe POUNDS eesccecsassecell OF LEICESTER
LEICESTER, ENGLAND
EXPERIMENT BRIEF DESCRIPTION .

PROPORTIONAL COUNTERS ATTACHED TO COLLIMATORS PROVIDED
8~-CHANNEL SPECTRAL INFCRMATION AS WELL AS THE SPATIAL
DISTRIBUTION OF SOLAR X-RAY SOURCES. IN THE 8- TO 18-a
REGIONs THE COLLIMATOR WwWAS A GRAZING INCIDENCE PARABOLIC
REFLECTOR WHICH YIELDED AN ANGULAR RESOLUTION OF PLUS OR MINUS

t ARC=MIN. IN THE 3- TO 9-A REGION, TWO PARALLEL SILITS
COLL IMATED THE RADIATION IN ONE DIMENSION ONLY (3.3 ARC-MIN).

NEY

—-+-==-- 0SO S,
EXPERIMENT NAME= ZODIACAL LIGHT MONITOR
NSSDC ID- 69-006A-07

LAST REPORTED STATE- LAUNCHED AND OPERATING NORMALLY
AT THE STANDARD DATA ACQUISITION RATE SINCE 07/15/74.

0SS DIVISION- PHYSICS AND ASTRONOMY PROGRAMS
DISCIPLINE(S)- ASTRONIMY PLANETARY ATMOSPHERES
SOLAR PHYSICS

EXPERIMENT PERSONNEL (PI=PRINCIPAL INVESTIGATOR, TL=TEAM LEADER
o OTHER INVESTIGATOR. TM=TEAM MEMBER)
“ssessssssascccesl OF MINNESOTA
MINNEAPOLIS, MN

Pl - E. NEY
EXPERIMENT BRIEF DESCRIPTION

THIS EXPERIMENT, A MODIFIED VERSION OF AN 0sSO0 2
EXPERIMENT (65-007A-04)s WAS DESIGNED TO MEASURE THE INTENSITY
AND DEGREE OF PDLARIZATION OF ZODIACAL LIGHT AS A FUNCTION OF
ECLIPTIC LATITUDE AND TO SEARCH FOR CHANGES IN ZODIACAL LIGHT
RESULTING FROM SOLAR DISTURBANCES. IT wAS ALSDO INTENDED TO
STuDY THE INTENSITY OF THE AIRGLOW CONTINUUM LAYER AND TO
STUDY THE DISTRIBUTION OF NIGHTTIME LIGHTNING STORMS. SiIXx
PHOTOMULTIPLIER/FILTER PHOTOMETERS WERE USED WITH VARIOUS
APERTURES AND ORIENTATIONS. THESE PHOTOMETERS V¥ERE PM-1.
PH-2, PM=-3, PM—8, PM=S5: AND PM-6. PM~1 WAS ORIENTED PARALLEL
TO THE SPIN AXIS WITH A 9.25- By S7-DEG FIELD OF VIEW AND A
RED/VISUAL PASSBAND. PM—2 WAS ORIENTED ANTIPARALLEL TO THE
SPIN AXIS WITH A 9.25- S7-DEG FIELD OF VIEW AND A BLUE
(3500 ¥0 5000 A) PASSBAND. PM-3 WAS ORIENTED PARALLEL TO THE
SPIN AXIS WITH AN 11-DEG-DIAMETER CONICAL FIELD OF VIEW AND A
BLUE {3500 TD 5000 A) PASSBAND. PM-4 WAS ORIENTED PARALLEL TO
THE SPIN AXIS WITH A 10.5~-DEG OFFSET, A 9.5~-DEG-DIAMETER
CONICAL FIELD OF VIEW, AND A BLUE (3500 TO 5000 A} PASSBAND,
PM~5 WAS ORIENTED ANTIPARALLEL TO THE SPIN AXIS WITH A
9=-DEG-DIAMETER CONICAL FIELD OF VIEW AND A RED (6000 TO 8500
A) PASSBAND . PM—6 WAS ORIENTED ANTIPARALLEL TGO THE SPIN AXIS
wWITH A 9-DEG OFFSET, A 9.5-DEG-DIAMETER FIELD OF VIEW AND A
VISUAL/RED PASSBAND. PM—1, PM-2, AND PM-3 WERE READ OUT THREE
TIMES OURING EACH SPACECRAFT MAIN FRAME (TELEMETRY), AND PM-3,
PM-5, AND PM-6 WERE READ OUT TWICE DURING EACH SPACECRAFT MAIN
FRAME, THESE PHOTOMETERS MEASURED L IGHT INTENSITY UP TO ABOUT
1000 TIMES THAT OF A TENTH MAGNITUDE STAR, ON A SCALE FROM O
TD 4096. PM=3, PH-a, AND PM-5 WERE EQUIPPED WITH FIXED
POLAROID FILTERS. IN ADDITION, TWO PHOTODIODES, EACH WITH A
SENSITIVITY ABOUT ONE-SIXTEENTH THAT OF THE PHOYOMETERS.
FUNCTIONED AS MONITOR EYES AND WERE SAMPLED ONCE EVERY 5 SEC.
EYE-1L WAS ORIENTED PARALLEL TO THE SPIN AXIS WITH A 10.5-DEG
OFFSET AND HAD A 21-DEG-DIAMETER CONICAL FIELD OF VIEW. EYE-2
WAS ORIENTED ANTIPARALLEL YO THE SPIN AXIS. OFFSEY BY S DEG.
AND HAD A 17.5-PEG DIAMETER FIELD OF VIEW.

By
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SPACECRAFT COMMON NAME-
ALTERNATE NAMES-
NSSDC 10- 0SO-1

0s0-1
0S0-EYE, PL-731D

LAST REPORTED STATE- AN APPROVED MISSION

LAUNCH DATE- 1 QTR 75

LAUNCH SITE- CAPE CANAVERAL,

LAUNCH VEHICLE- DELTA

SPONSORING COUNTRYZAGENCY
UNITED STATES

SPACECRAFT WEIGHT~
UNITED STATES

4280. KG

NASA-~OSS

PLANNED ORBIT PARAMETERS
ORBIT TYPE- GEOCENTRIC -
ORBIT PERIOD- 96. MIN INCLINATION= 33.- DEG
PERIAPSIS~ SS50.000 KM ALT APDAPSIS- 550.000 KM ALT

SPACECRAFT PERSONNEL (PM=PROJECT MANAGER: PS=PROJECT SCIENTIST,
MG=PRUGRAM MANAGER, SC=PROGRAM SCIENTIST)

PM - ReHe PICKARD covescosassseNASA-GSFC
GREENBELT, MD
PS = S.P. MARAN csececoveaccsenses NASA-GSFC
GREENBELY, MD
MG = MJ.E. MCDONALD ecesevecnensss NASA HEADQUARTERS
WASHINGTON, DC
SC = GeKe OERTEL acvesvsscasesesaNASA HEADQUARTERS
. WASHINGTON, DC
SPACECRAFT BRIEF DESCRIPTION
THE OBJECTIVES OF THE OSO SATELLITE SERIES ¥WILL BE TO
PERFORM SOLAR PHYSICS EXPERIMENTS ABOVE THE ATMOSPHERE OURING

A COMPLETE SOLAR CYCLE AND TO MAP
FOR DIRECTION AND INTENSITY OF UV LIGHT, X«RAY ANO GAMMA
RADIATION. THE 0SO-t PLATFORM WILL CONSIST 0OF A *SAlL®
SECTION. WHICH WILL POINT TwO EXPERIMENTS CONTINUALLY TOWARD
THE SUN, AND A *WHEEL* SECTION, WHICH WILL SPIN ABRDUT AN AXIS
PERPENDICULAR TO THE POINTING DIRECTION QF THE SAIL AND wiLL
CARRY FIVE EXPERIMENTS., ATTITUDE ADJUSTMENT WILL BE PERFORMED
BY GAS JEYS AND A MAGNEYIC TORGQUING COIL. POINTING CONTROL
WILL PERMIT THE POINTED EXPERIMENTS TO SCAN THE REGION OF THE
SOLAR DISK IN A 40- X 40-ARC-MIN TO 60~ X 60-ARC-MIN RASTER
PATTERN. IN ADDITIONs THE POINTED SECTION MAY BE COMMANDED TO
SELECT AND SCAN A 1- X 1~ARC-MIN OR S- X 5-ARC-MIN REGION
ANYWHERE ON THE SOLAR DISK. DATA wiLL BE SIMULTANEOQUSLY
RECORDED ©ON TAPE AND TRANSMITTED B8Y PCM/PM TELEMETRY, A
COMMAND SYSTEM WILL PROVIDE FOR AT LEAST 512 GROUND-BASED
COMMANDS .

THE ENTIRE CELESTIAL SPHERE

———---- 0S0-1. ACTON

EXPERIMENT NAME-— MAPPING X~RAY HELIOMETER

NSSDC ID- 0S0-1 ~04

LASTYT REPORTED STATE-~ APPROVED

0SS DIVISION- PHYSICS AND ASTRONOMY PROGRAMS
DISCIPL INE(S)- SOLAR PHYSICS

EXPERIMENT PERSONNEL (PI=PRINCIPAL INVESTIGATOR, TL=TEAM LEADER
OI=0THER INVESTIGATOR, TM=TEAM MEMBER}

PI - La.W. ACTON oo LOCKHEED PALO ALTO

PALD ALTO. CA
OI - JelLa CULHANE o +LOCKHEED PALO ALTO

PALO ALTO. CA
0l - RaCe CATURA soesesccceeesLOCKHEED PALO ALTO

PALO ALTO. CA
EXPERIMENT BRIEF DESCRIPTION

THE EXPERIMENT 1S OESIGNED TO MEASURE THE LOCATION,

SPECTRUM, AND INTENSITY OF INTERMEDIATE ENERGY X-RAYS (2- TO
30-KEV) FROM INDIVIDUAL SOLAR ACTIVE REGIONS AND FROM
EXTRA-SOLAR X-RAY SOURCES. THE INSTRUMENT WwILL CONSISY OF
THREE INDEPENDENT X~-RAY DETECTION SYSTEMS, SACH COMPOSED OF
TWO GAS-FILLED PROPORTIONAL COUNTERS WHICH WILL VIEW SPACE
THROUGH A MULTIPLE FAN-BEAM COLL IMATOR. THE FIELD OF VIEW WILL
BE 2 ARC-MIN (FULL-WIDTH HALF=-MAXIVUM), AND FEACH PRIMARY

DETECTOR WwiLlL HAVE AN EFFECTIVE AREA OF 100 CM SQ.

~==—=-=- 0SO0-1s BOLOT

EXPERIMENT NAME- COSMIC X~-RAY SPECTROSCOPY

NSSOC [D- 0SO-I -06

LAST REPORTED STATE- APPROVED

0SS DIVISION- PHYSICS AND ASTRONOMY PROGRAMS
DISCIPLINE(S)- ASTRONOMY

EXPERIMENT PERSONNEL (PI=PRINCIPAL INVESTIGATOR, TL=TEAM LEADER
OI=0OTHER INVESTIGATOR, TM=TEAM MEMBER}
PI - E.A. BOLDY sccsvacscccesasNASA-GSFC
GREENBELT. MD
Ol -~ Se5e HOLT cecsecncererscse NASA-GSFC
GREENBELT, MO
Bl - P.J. SERLEMITSOS cevnseececsNASA-GSFC
GREENBELT, MD
01 - D. SCHWARTZ ssevces «HARVARD COLLEGE 08S

CAMBRIDGEs MA



EXPERIMENT BRIEF DESCRIPTION

THE EXPERIMENT IS OESIGNED TO OBTAIN THE SPECTRA OF
SOURCES AND THE DIFFUSE BACKGROUND IN THE ENERGY RANGE
QF 2- TO 40-KEV, USING TwO PROPORTIONAL COUNTERS. ONE FILLED
WITH ARGON, THE OTHER WITH XENON TO PRESSURES GREATER THAN 1
ATMOSPHERE. THE ARGON DEVECTOR wILL EMPHASIZE ENERGIES BELOW
10 KEV. MECAANICALLY COLLIMATED TO A FIELD OF VIEwW OF 1 DEG BY
5 DEG. THE XKENDN DETECTOR WILL EMPHASIZE ENERGIES ABOVE 10 KEV
AND wiILL HAVE A FIELD OF VIEw OF 1 DEG 8Y 20 DEG. THE
DETECTORS wilL BE MOUNTEC ON THE WHEEL SECTION. SO THAT THEY
¥ILL BOTH BE OFFSET FROM THE SPIN AXIS BY ABOUT 5 DEG.

X=RAY

0s0-1, BONNETYT

EXPER IMENT NAME- CHROMDSPHERE F INE STRUCTURE STUDY

NSSOC 1p- 0s0-1 =62

LAST REPORTED STATE- APPROVED

0SS DIVISION~
DISCIPLINE(S)—

PHYSICS AND ASTRONOMY PROGRAMS
SOL AR PHYSICS

EXPERIMENT PERSONNEL (PI1=PRINCIPAL INVESTIGATOR, TL=TEAM LEADER
OI=0THER INVESTIGATOR. TM=TEAM MEMBER)

PI = ReMe BONNETT ceveeenaassssNATL CENT SCI RES-LPSP
VERR IERES=LE-BUISSON, FRANCE
o1 - P, LEMAIRE cecceseccecsall OF PARIS
N PARIS, FRANCE
al - A, VIDAL-MADJAR <eeacsssESRO-ESTEC
NOORDWIJK, NETHERLANDS
O = JeCe VIAL ceccccacccccssssNATL CENT SCI RES-LPSP
VERRIERES-LE-BUISSON, FRANCE
EXPERIMENT BRIEF DESCRIPTION .

THE EXPERIMENT 1s DESIGNED Yo MEASURE SOLAR
CHROMOSPHERIC SPATIAL AND WAVELENGTH STYRUCTURE FOR THE
FOLLOWING SPECTRAL L INES IN THE 1000~-A TO 4000-A REGION —-
LYMAN=ALPHA » LYMAN-BETA, THE H AND K LINES OF MAGNESIUM II,
AND THE H AND K L INES QF CALCIUM Il. THE INSTRUMENT, WHICH
wilLlL BE COMPOSED oF A CASSEGRAIN TELESCOPE AND A GRATING
SPECTROMETER, CAN  OPERATE IN TwO MODES - (1) 1T CAN HOLD A
FIXED SOLAR LOCATION AND SCAN THE SPECTRAL LINES. (2) IT CAN
SIMULTANEDUSLY FIX ON THREE OF THE SIX SPECTRAL LINES AND SCAN

A 1-ARC-MIN X L-ARC-MIN REGION OF THE SOLAR DISK.

~=—=——- 0SD-{+ BRUNERs JR. =

EXPERIMENT NAME~ HIGH RESOLUTION ULTRAVIOLET SPECTROMETER
MEASUREMENTS
-01

NSSDC ID- 0so-t

LAST REPORTED SYATE- APPROVED

0SS DIVISION- PHYSICS AND ASTRONOMY PROGRAMS

DISCIPLINE(S?~ SOLAR PHYSICS

EXPERIMENT PERSONNEL (PT=PRINCIPAL INVESTIGATOR, TL=TEAM LEADER
OI=0OTHER INVESTIGATOR: TM=TEAM MEMBER)

Pl = Es«Ce BRUNERs JR. sseecevessll OF CAOLORADO
BOULDER, CO

ol - G. ATHAY seceseresseeseeHIGH ALTITUDE 0OBS
BOULDER, CO

EXPERIMENT BRIEF DESCRIPTION

THE EXPERIMENT IS DESIGNED TO MEASURE SOLAR ULTRAVIOLET
SHAPES (FROM 1050 A TO 2200 A IN WAVELENGTH) AND THEIR
wiTH TIME AND POSITION ON THE DISKe THE INSTRUMENT
wiLL B€ AN EBERT-TYPE HIGH=-RESOLUTION SPECTROMETER MOUNTED IN
THE DSO  SAtLe AND WwILL HAVE ENDUGH SELF-CONTAINED LOGIC YO
OPERATE IN SEVERAL DIFFERENT MODES BY GROUND COMMAND.

LINE
VARIATION

FROST -

- 0S0-1»
EXPERIMENT NAME- HIGH-ENERGY CELESTIAL X RAYS
-07

NSSOC ID- Os0-1I

LAST REPORTE[D STATE- APPROVED

0SS DIVISION-
OISCIPLINE(S)~

PHYSICS AND ASTRONOMY PROGRAMS
ASTRONOMY

EXPERIMENT PERSONNEL (PI=PRINCIPAL INVESTIGATOR, TL=TEAM LEADER

01=0THER [INVESTIGATOR, TM=TEAM MEMBER)
Pl = Kedo FROST sceces es s s NASA-GSFC
GREENBELT, MD
OI - BeRs DENNTS csscassesoacseNASA-GSFC
GREENBELT, uD

EXPERIMENT BRIEF DESCRIPTION

THE PURPQOSE oF THIS EXPERIMENT WILL BE TO MEASURE THE
ENERGY SPECTRA OF ALL KNOWN X=RAY SOURCES ABOVE THE INTENSITY
THRESHOLD OF 10 TO THE MINUS 6 PHOTONS/CM=SQ0-SEC-KEV IN THE
ENERGY REGION <01 T0 1 MEV. THE INSTRUMENT wlILL CONSIST OF
S57-CM-SQ CSI (S00IuM) SCINTILLATION CRYSTALS SURROUNDED BY A
HONEYCOMB-TYPE CS1 {SODIUM) ANTICOINCIDENCE COLLIMATOR, WHICH
wiLL PROVIDE AN ACCEPTANCE ANGLE (F 6.30 DEG FROM THE VIEWING
AXIS. THE INSTRUMENT WILL BE MOUNTED ON THE 0OSO WHEEL SECTION
NEARLY PARALLEL TO THE SATELLITE SPIN AXIS.

.EXPERIMENT PERSONNEL (PI
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—=-==-c= D0S50-1+. KRAUSHAAR

EXPERIMENT NAME- SOFT X-RAY BACKGROUND RADIATION

INVESTIGATION
NSSDC 1D-

aso-1 -05

LAST REPORTED STATE- APPRGVED M

0SS DIVISION~ PHYSICS AND ASTRONOMY PROGRAMS
DISCIPLINE{S)~ ASTRONOMY

EXPERIMENT PERSONNEL (PI=PRINCIPAL INVESTIGATOR,
- OI=0THER INVESYIGATOR,

TL=TEAM LEADER
TM=TEAM MEMBER)

Pl - Wel e KRAUSHAAR ccceccssaeessU OF WISCONSIN
. MADISON, w1

ar - A, BUNNER ceessacaccsncall OF WESCONSIN
MADISON, Wi

EXPERIMENY BRIEF DESCRIPTION

THE EXPERIMENT IS DESIGNED TO MEASURE GALACTIC LATITUDE
DEPENDENCE OF THE X-RAY BACKGROUND RADIATION IN THE 0.150- YO
45-KEV REGIONs EMPHASIZING THE SOFT X-RAY PORTION. TWO SETS OF
THREE PROPORTIONAL COUNTERS MOUNTED. ON THE OSD WHEEL WILL VIEW
PARALLEL AND ANTIPARALLEL TD THE WHESL SPIN DIRECTION THROUGH
A 4= BY 4-DEG {FULL-WIDTH HALF=MAX IMUN } COLLIMATOR.
SENSITIVITY IS EXPECTED TO B8E ABOUT I PERCENT STATISTICAL
ACCURACY NEAR THE GALACTIC POLESe AND ENERGY RESOLUTION WILL
BE PROVIDED BY SELECTED FILTERS.

==e====s 0SO-1, NOVICK

EXPERIMENT NAME- HIGH-SENSITIVITY GRAPHITE CRYSTAL
SPECTROSCOPY OF STELLAR AND SOLAR X RAYS
NSSDC 1D-

0so-1  -03

LAST REPORTED STATE- APPROVED

0SS DIVISION-
DISCIPLINE(S)~

PHYSICS AND ASTRONOMY PROGRAMS
ASTRONOMY SOLAR PHYSICS

QINCIPAL INVESTIGATOR. TL=TEAM LEADER

CI=0THER INVESTIGATOR. TM=TEAM: MEMBER)

PI - R. NOVICK ccascecsceeaseaCOLUMBIA U
NEW YORK. NY
DI = J.R.P.ANGEL <. «COLUMBTIA U
NEW YORK, NY
QI = P.A, VANDENBOUT ««COLUMBIA U
NEW YORKs NY
o1 - M. wE [ SSKOFF +COLUMBI1A U
NEW YORK, NY
Ol - Re.Se. WOLFF .. - coLUMBIA U
NEW YORK, NY

EXPERIMENT BRIEF DESCRIPTION

THE EXPERIMENT IS DOESIGNED TO MONITOR CONTINUDUSLY THE
SUN®'S EMISSION IN THE 2- 7TJ0 B-KEV RANGEs AND TO OBTAIN A
COMPLETE SPECTRUM IN THAT RANGE EVERY 12 SEC DURING FLARES.
THE EXPERIMENT 15 ALSO DESIGNED TO OBTAIN HIGH-RESOLUTION
SPECTRA OF MANY CELESTIAL X-RAY SOURCES. THE INSTRUMENT WILL
BE A SLITLESS BRAGG SPECTYTROMETER MOUNTED ON THE OSO WHEEL
SECTIONs WwHICH WILL UTILIZE THE WHEEL ROTATION TO PROVIDE
SPECTRAL SCANNING. THREE PROPORTIONAL COUNTERS wiLL BE
COLLIMATED TO OPTIMIZE OETECTION AT 2 KEVe 2.6 KEV, AND 7.2
KEV, RESPECTIVELY. THE GRAPHITE CRYSTAL WILL HAVE A 1000-CM-SQ
AREA.

0SO-1s WELLER. JR.

EXPERIMENT NAME~ EUV FROM EARTH AND SPACE

NSSOC 1D- 0So-1 -08

LAST REPORTED STATE- APPROVED

0SS DIVISION~ PHYSICS AND ASTRONOMY PROGRAMS
DISCIPLINE(S)~ ASTRONOMY

EXPERIMENT PERSONNEL (PI=PRINCIPAL INVESTIGATOR, TL=TEAM LEADER

DOI=0THER INVESTIGATOR, TM=TEAM MEMBER)
Pl - C.S. WELLERs JRe osesvecsssUS NAVAL RESEARCH LAB
WASHINGTON, DC

EXPERIMENT BRIEF DESCRIPTION

THIS EXPERIMENT, MOUNTED 1IN THE WHEEL SECTION, WiLL
OBTAIN SPATIAL AND TEMPORAL MEASUREMENTS OoF EXTREME
ULTRAVIOLET (EUV} EMISSIONS OF HYDROGEN, HELIUM, AND OXYGEN IN
THE EARTH®S ATMOSPHERE AND IN INTERPLANEYARY AND GALACTIC
SPACE. THE INSTRUMENTATION WwILL CONSIST OF TwO PHOTOMETERS
DESIGNED T0 MEASURE EUV RESONANCE 'RADIATYION IN VARIOQUS

WAVELENGTHS FROM 150 TO 1070 A AND IN PORTIONS OF THE 1125~ TO
1230-A BAND. EACH PHOTAGMETER WILL CONSIST OF A CONTINUOUS
CHANNEL €1 ECTRON MULTIPLIER USED AS A PHDTON DETECTOR,
TOGETHER W®ITH A THIN METAL FILM OR A MAGNESIUM FLUORIDE-OXYGN
CELL TYOD SERVE AS OPTICAL BANDPASS FILTERS. THMERE ARE FOUR SUCH
BANDPASS FILTERS (%) A THIN FILM OF 1000~A-THICK AL AND
S500-A~THICK CARBON (BANDWIDTH OF 150 TO 350 A), (2) A THIN
FILM  OF 1000-A-THICK AL (BANDWIDTH QF 150 TO 800 A}. (3) A
THIN FILM OF 1500-A~THICK [INDIUM (BANDWIDTH OF 740 YO 1070 A),
AND {4) A CELL WITH MAGNESIUM FLUDRIDE WINDOWS FILLED wITH ONE
ATMOSPHERE OF OXYGEN (BANDWIDYH CONSISTING OF PORTIONS OF 1125
TO 1230 A)e THESE BANDPASS FILTERS wIlLL BE MOUNTED ON A WHEEL
IN FRONT OF THE PHOTOMULTIPLIERS, WHICH WwiILL BE ROTATED AT



REGULAR INTERVALS TO CHANGE THE FILTERS. THIS WILL MAKE Tw0 OF
THE INDICATED wAVELENGTH RANGES OPERATIONAL AT ANY GIVEN TIME.
THE INSTRUMENT wILL BE MOUNTED WITH THE PHOTOMETER AXES AT A
SMALL ANGLE WITH RESPECY TO THE SATELLITE~SUN LINE AND WITH
SUFFICIENY BAFFLING THAY THE PHOTOMETERS WILL NEVER °*SEE® THE
SUN.

BEE SRR EEERES ISR S SR AR S0E PIONEER 6 2RSS EXARBSEBE SRS SR
SPACECRAFT COMMON NAME- PIONEER 6

ALTERNATE NAMES- PIONEER-As 01841

NSSDC I0- 65-105A

LAST REPORTED STATE- LAUNCHED AND OPERATING NORMALLY
AT A SUBSTANDARD DATA ACQUISIVION RATE SINCE 02/07/71.

LAUNCH DATE- 12/16/6S SPACECRAFT WEIGHT-
LAUNCH SITE- CAPE CANAVERAL. UNITED STATES
LAUNCH VEHICLE- DELTA

146+ KG

SPONSORING COUNTRY/AGENCY
UNIYED STATES NASA-0SS
INITIAL ORBIT PARAMETERS
ORBIT YYPE- HEL IOCENTRIC
ORBIY PERIOD- 3113 DAYS
PER1APSI S~ 8143 AU RAD

EPOCH DATE- 12/16/6S
INCLINATION- <1639 DEG
APOAPSIS- «936 AU RAD

RECENT ORBIT PARAMETERS
ORBIT TYPE~ HEL IOCENTRIC
ORBIT PERIDD- 311.3 DAYS
PERIAPSIS- «8143 AU RAD

EPOCH DATE- 12/16/65

INCL INATION- «1639 DEG

APOAPSIS— «936 AU RAD
-

SPACECRAFT PERSONNEL ( PM=PROJECT MANAGER, PS=PROJECT SCIENTIST,
MG=PROGRAM MANAGER, SC=PROGRAM SCIENTIST)

PM = CoFe HALL .. .o +NASA =ARC
MOFFETT FIELDs CA,
PS = JaHe WOLFE . *NASA-ARC
MOFFETT FIELDs CA
MG = Fe.De KOCHENDORFER «NASA HEADQUARTERS
WASHINGYON,. OC
SC - AeGe 0OPP Lo00 +NASA HEADQUARTERS

WASHINGTON. DC

SPACECRAFT BRIEF 'DESCRIPTION

PIONEER 6 WAS THE FIRST IN A SERIES OF SOLAR-ORBITING.
SPIN-STABILIZED, AND SOLAR-CELL AND BATTERY-POWERED SATELLITES
DESIGNED TO (0BTAIN MEASUREMENTS OF INTERPLANETARY PHENOMENA
FROM WIDELY SEPARATED POINTS IN SPACE ON A CONTINUING BASIS,.
ITS EXPERIMENTS STUDIED THE POSITIVE IONS AND ELECTRONS IN THE
SOLAR  WINO, THE  INTERPLANETARY ELECTRON DENSITY (RADIO
PROPAGATION EXPER IMENT), 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 RPMs AND THE SPIN AXIS WAS
PERPENDICULAR TO THE ECLIPTIC PLANE AND POINTED 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 S12, 2565 64, 16,
AND 8 BPS. THREE OF THE FOUR DATA FORMATS CONTAINED PRIMARILY
SCIENTIFIC DATA AND CONSISTED OF THIRTY-TwO 7-BIT WORDS PER
FRAME. ONE SCIENTIFIC DATA FORMAT WAS FOR USE AT THE Two
HIGHEST BIT RATES. ANOTHER WAS FOR USE AT THE THREE LOWEST BIT
RATES. THE  THIRD CONTAINED DATA FROM ONLY THE RADIO
PROPAGATION  EXPERIMENT. THE FOURTH DATA FORMAT CONTAINED
MAINLY ENGINEERING DATA. THE FOUR OPERATING MODES WERE REAL
TIME, TELEMETRY STORE, OUTY 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. IN THE TELEMETRY STORE MODE., DATA WERE
STORED AND TRANSMITTED SIMULTANEOUSLY EN THE FORMAT AND AT THE
BIT RATE SELECTED. IN THE OUTY CYCLE STORE MODE, A SINGLE
FRAME 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 8Y GROUND COMMAND BETWEEN
2 AND 17 MIN TO PROVIDE PARTIAL DATA COVERAGE FOR PERIODS UP
TO 19 HRs AS LIMITED BY THE BIT STORAGE CAPACITY. IN THE

MEMORY READOUT MODE. DATA WERE READ OUT AT WHATEVER 81T RATE
WAS APPROPRIATE TO THE SATELLITE DISTANCE FROM THE EARTH. THE.
81T RATE WAS 512 8PS FROM DECEMBER 16, 1965, TO FEBRUARY 28,
1966, 256 BPS FROM MARCH ls 1966, TO MARCH 17, 1966. 65 BPS
FROM MARCH 18, 1966, TO APRIL 13+ 1966, AND 16 OR 8 BpPS FOR
ALL SUBSEQUENT PERIODS. THE REAL-TIME TRANSMISSION MODE WAS
USED PREDOMINANTLY THROUGHDUT THE FLIGHT WHEN TRACKING
STATIONS WERE AVAILABLE. BETWEEN TRACKING PERIODS, THE DUTY
CYCLE STORE MODE wWAS GENERALLY USED. DATA COVERAGE AMOUNTED TO

ALMOST 100 PERCENT FDR THE FIRST 23 WEEKS AFTER LAUNCH. THEN
THE COVERAGE DROPPED TO BETWEEN 10 AND 20 PERCENT UNTIL

NOVEMBER, 1969 AT WwHICH TIME THE DATA COVERAGE ROSE TO BETWEEN
20 AND 60 PERCENT. THERE HAS BEEN ALMOST NO TRACKING SINCE
JULY . 1972, A LEAK IN THE ATTITUDE GAS SYSTEM PREVENTED
FURTHER ATTITUDE CORRECTIONS FOLLOWING AN ADJUSTMENT MADE ON
JUNE 9. 1966, HOWEVERS THE SENSORS THAT DETERMINED THE SPIN
AXIS OIRECTION CONTINUED TO WORK AND INDICATED THAT THE SPIN
AXIS DIRECTION REMAINED CLOSE TO NOMINAL DURING THE MAJOR

PERIODS OF DATA ACQUISTITION.

===-==- PIONEER 6., BRIDGE

EXPERIMENT NAME- SOLAR WIND PLASMA FARADAY CUuP

NSSDC ID- 65-105A-02

LASY REPORTED STATE- L AUNCHED AND DPERATING NORMALLY
AT A SUBSTANDAROC DATA ACQUISITION RATE SINCE 02/07/71.

0SS DIVISION=- PLANETARY PROGRAMS
OISCIPLINE(S)~- PARTICLES AND FIELOS

EXPERIMENT PERSONNEL (PI=PRINCIPAL EINVESTIGATOR. TL=TEAM LEADER

DI=0THER INVESTIGATOR. TM=TEAM MEMBER}
PI ~ H.S. BRIDGE ,eevescss0eeeeseMASS INST OF TECH
CAMBRIDGE, Ma
O - A.d. LAZARUS sseccsesesssarsMASS INST OF TECH
CAMBRIDGE. MA
0ol - F. SCHERD eescccsescccseMASS INST OF TECH

CAMBRIDGE, MA

EXPERIMENT BRIEF DESCRIPTION

A MULTIGRID FARADAY CUP wITH TWwO SEMICIRCULAR, COPLANAR
COLLECTORS WAS USED TO STUDY SOLAR WIND [ONS AND ELECTRONS.
THE INSTRUMENT HAD 14 CONTIGUOUS, ENERGY=-PER=-CHARGE (E/ZQ)
CHANNELS BETWEEN 75 AND 9485 V FOR POSITIVE IONS AND FOUR
ENERGY -PER-CHARGE CHANNEL S BETWEEN 90 AND 1580 v FOR
ELECTRONS . THE INSTRUMENT VIEW AXIS WAS PERPENDICULAR TO THE
SPACECRAFT SPIN AXIS AND PARALLEL TO THE ECLIPTIC PLANE. THE
LINE SEPARATING THE TwO COLLECTORS LAY IN THE ECLIPTIC PLANE,
ENABLING A ROUGH DETERMINATION OF SOLAR WIND BULK FLOW
PERPENDICULAR YD THE ECLIPTIC PLANE. OURING EVERY SECOND
SPACECRAFT ROTATION AND AT ONE VOLTAGE LEVEL. THE SUM OF THE
CURRENTS FRDOM THE COLLECTORS WAS OBTAINED I[N 28 CONTIGUOUS
11.25-DEG ANGULAR SECTORS (FROM -45 DEG YO 270 DEG. WITH 0 DEG
BEING THE SPACECRAFT-SUN LINE). THE EIGHT MEASUREMENTS ABOUT
THE SUN-EARTH LINE (-45 DEG YO +45 DEG) WERE TELEMETERED., BUTY

ONLY THE LARGEST MEASUREMENT IN EACH SUCCEEDING &5-DEG
INTERVAL (45 OEG TO 270 DEG) WAS TELEMETERED. IN ADOITION,
DURING THIS ROTATION, THE CURRENT FROM ONE OF THE COLLECTORS

WAS MEASURED IN ALL TWENTY-EIGHT 11.25-DEG SECTORS, AND THE
LARGEST wAS [IDENTIFIED AND TELEMETERED (BOTH MAGNITUDE AND
SFECTOR) o A COMPLETE SET OF POSITIVE I1ON MEASUREMENTS AND ONE
ENERGY CHANNEL OF ELECTRON MEASUREMENTS WERE COMPLETED EVERY
32 SEC. THE TIME BETWEEN EACH 32-SEC GROUP OF MEASUREMENTS
VARIED WITH THE BIY RATE. FOR A MORE COMPLETE DESCRIPTION, SEE
Jeo GEDPHYS. RES., 71+ 3787-3791, AUGUST 1966.

—-=—-—=— PIONEER 6., ESHLEMAN
EXPERIMENT NAME- TWO-FREQUENCY RADIO RECEIVER
NSSOC ID- 65-105A-04

LAST REPORTED STATE- LAUNCHED AND OPERATING NORMALLY
AT A SUBSTANDARDO DATA ACQUISITION RATE SINCZ 02/07/71.

0SS DIVISION— PLANETARY PROGRAMS

OISCIPLINE(S)~ IONOSPH. + RADID PHYSIC PARTICLES AND FIELDS

EXPERIMENT PERSONNEL (P RINCIPAL. INVESTIGATOR, TL=TEAM LEADER
O1=0THER INVESTIGAYOR, TM=TZAM MEMBER)

PI = V.R. ESHLEMAN cacssceceeseSTANFORD U
STANFDRD,s CA

Ol = Te.A. CROFT csscvsasscsceasSTANFORD U
STANFORD, CA

Ol - RelLe LEADABRAND seovvvseesSTANFORD RES INST
MENLD PARK, CA

01 - O.Ke GARRIOTT eseees STANFORD U
STANFORD. CA

01 = AeMe PETERSON o cne «STANFORD U

STANFDRD, CA

EXPERIMENTY BRIEF DESCRIPTION

BOTH 423.3-MHZ AND ITS 2717 SUBHARMONIC 89.B8-MHZ SIGNALS
WERE TRANSMITTED FROM A 46~-M STEERABLE PARABOLIC ANTENNA AT
STANFORD UNIVERSITY TO THE TwWO-FREQUENCY RADIO RECEIVER ON THE
SPACECRAFT. THE HIGH-FREQUENCY SIGNAL SERVED AS A REFERENCE
SIGNAL SINCE 1Ts PROPAGATION TIME wAS NOT APPRECIABLY
LENGTHENED BY ELECTRONS ALONG THE PATH, THE LOW-FREQUENCY
SEGNAL WAS DELAYED IN PROPORYION TO THE TOTAL ELECTQON CONTENT
_IN THE PROPAGATION PATH. ON THE SPACECRAFT, A& PHASE-LOCKED
RECEIVER COUNTED THE BEAT FREQUENCY, ZERO CROSSINGS OF THE
RECEIVED SIGNALS T0 OBTYTAIN MEASUREMENTS OF PHASE-PATH
OIFFERENCES. DIFFERENTIAL DELAY OF THE GROUP VELOCITY WAS ALSO
OBSERVED, AND TYHESE VALUES wERE TELEMETERED TO THE GROUND
STATION. FROM CALCULATED TOTAL ELECTRON CONTENT VALUES. THE
TONQSPHERIC EFFECT (UP TO A SELECTED ALTITUDE OBTAINED FROM
OTHER EXPERIMENTAL TECHNIQUES) COULD BE SUBTRACTED YO PRODUCE
OATA DESCRIBING THE INTERPL ANETARY ELECTRON CONTENT OF THE
SOLAR ¥ IND AND ITS VARIATIONS. FOR SIMILAR EXPERIMENTS
COVERING OTHER TIME PERIODS SEE 68-100A-03, 67-123A-03,
66-075A-04+ AND 67~060A-02. A MORE DETAILED DESCRIPTION OF THE
EXPERIMENT CAN BE FOUND IN JOURNAL OF GEOPHYSICAL RESEARCH.
VOL. 71, P. 3325-3327+ AND IN RADIO-SCIENCE, VOLe 5+ Ps 55-63.

=—=——w- PIONEER 6. FAN —= -—

EXPERIMENT NAME-~ COSMIC-RAY TELESCOPE

NSSDC 1D~ 65-105SA-03

LAST REPORTED STATE- LAUNCHED AND DPERATING PARTIALLY
AT A SUBSTANDARD DATA ACQUISITION RATE SINCZ 07/30/72.

0SS DIVISION=- PLANETARY PROGRAMS
DISCIPLINE(S)- PARTICLES AND FIELDS

EXPERIMENT PERSONNEL (P RINCIPAL INVESTIGATOR, TL=TEAM LEADER
OI=0THER INVESTIGATOR, TM=TEAM MEMBER)
esscsesenssesecssU OF ARIZONA
TUCSONs AZ

Pl - CoYe FAN

64



JehAe esseU OF CHICAGO
CHLCAGO, IL
eeslU OF CHICAGO

CHICAGD, IL

o1 - SIMPSON

01 - J.E. LAMPORT

EXPERIMENT
THIS

COMPOSED OF

ANISUTROPY

BRIEF DESCRIPTION
FEXPERIMENT USED A CHARGED PARTICLE TELESCOPE
FOUR SILICON SOLID-STATE DETECTORS 7O STUDY THE
AND FLUCTUATIONS OF SOLAR PROTONS AND ALPHA
PARTJICLES. THE PROTON ENFERGY RANGES SAMPLED WERE 0.6 TO 13.9
NMEV, 13.9 7O 73.2 MEV, 73.2 TO 175 MEVs AND E.GT. 175 MEV
(CORRESPONDING T0 DETECTOR COINCIDENCES DINOTD2NOTDA,

D1D2MNOTO3NITDA, D102D3NDTD4, AND NOTD1D2D3NOTD4}. THE ALPHA
PART JCLE ENERGY RANGES SAMPLED WERE 2.4 TO S5.6 MEV, S5.6 TO
293 MEV, AND E.GT. 263 MEV (CORRESPONDING TO THE FIRST THREE
DETECTOR COINCIDENCES GIVEN ABNVE)., THE TIME RESOLUTION RANGED
FROM ABOUT ONE MEASUREMENT PER 0.6 SEC TO ABOUT ONE
MEASUREMENY PER 28 SEC DEPENDING ON THE TELEMETRY BIT RATE.
THE DETECTOR WAS MOUNTED SD THAT IT MADE A 360-DEG SCAN IN THE
ECLIPTIC PLANE ABOUT ONCE PER SECOND. PULSE HEIGHT ANALYSIS OF
DETECTOR D1 auTPUT (128 CHANNEL) AND D3 OUTPUT (32 CHANNEL)
WAS ACCOMPLISHED FOR THE LAST EVENT PRIOR TO £ACH TELEMETRY
READDJYY FOR THE EXPERIMENY. THE D3 DETECYOR FAILED ON OCTOBER
22, 1967. THE D4 DETECTOR PERFORMED INTERMITTENTLY UP TO LATE
1969«

~e———-== PIONEER 6, MCCRACKEN

EXPERIMENT NAME- COSMIC=-RAY ANISOTROPY

NSSDC [D- 65-105A-05
LAST REPORTED STATE- LAUNCHED AND OPERATING NOKMALLY

AT A SUBSTANDARD DATA ACQUISITION RATE SINCE 07/30/72,

0SS DIVISION- PLANETARY PROGRAMS
DISCIPLINE(S)~ PARTIQES AND FIELDS

EXPERIMENT PERSONNEL (PI=PRINCIPAL INVESTIGATOR, TL=TEAM LEADER
OI=0THER INVESTIGATOR, TM=TEAM MEMBER)

eealU OF ADELAIDE

ADEL AIDE, AUSTRALIA
esselU OF TEXASs DALLAS

DALLAS, TX
eescssssensesesesPHYSICAL RESEARCH LAB

AHMADABED, INDIA

PI - KeGo MCCRACKEN

see

or - Ww.C. BARTLEY

O - U.R. RAO
EXPER I MENT
THIS
DIRECT (ONAL
FLUXESs THE
CRYSTAL THAT
SCINTILLATOR
VIEWED THE
UNACCOMPAN1ED
SQRTED B8Y A

BRIEF DESCRIPTIDN
EXPER IMENT WAS DESIGNED PRIMARILY TO MEASURE THE
CHARACTERISTICS OF GALACTIC AND SOLAR COSMIC-RAY
PARTICLE DFEYTECTOR WAS A CSI (TL) SCINTILLATOR
WAS SET INTO AN ANTICOINCIDENCE PLASTIC
COLLIMATOR CuP, SEPARATE PHOTOMULTIRLIER TUBES
TwO SCINTILLATORS, PULSES FRDM THE CSI CRYSTAL
8y PUWSES FROIM THE PLASTIC SCINTILLATOR WERE
THREE-wWINDOW PULSE HEIGHT ANALYZER, THE WINDOWS
CORRESPONDING TO ENERGY DEPOSITIONS OF 7.4 TO 440, 44.0 1O
77e1s AND 123.8 TO 303.8 MEV. COUNTS IN THE TWO LOWER ENERGY
WINDOWS WERE DUE MAINLY TO PROTONS wITH THE WINDOW ENERGIES,
WHILE ONLY PARTICLES OF Z GREATER THAN OR EQUAL TO 2
CONTRIBUTED TO THE HIGHEST ENERGY WINDOw COUNT RATE, (PROTONS
ASOVE 90 MEV GAVE ANTICDINCIDENCE PULSES.) FOR EACH ENERGY
WINDOW . COUNTS WERE SEPARATELY ACCUMULATED IN EACH OF FOUR
ANGULAR SECTORS AS THE SPACECRAFT SPUN. EACH ANGULAR SECTOR
WAS NORMALLY B9.5 NEG IN WIDTH, WITH THE SUN IN THE MIDOLE OF
ONE SECTOR, HOWEVER, WHEN LARGE FLUXES WERE ENCOUNTERED. EACH
ANGUL AR SECTDR WAS REDUCED TO 11.2 DEG, WITH THE SUN NEAR THE
MIDPOINY BETWEEN Two SECTORS . A SPIN-INTEGRATED (ISOTROPIC)
MODE, IN WHICH ALL PARTICLES DEPQOSITING 7.4 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 SEC
AND 112 SEC (SPACECRAFT SPIN PERIOD wAS ABOUT 1 SEC)} DEPENDING
ON THE TELEMETRY BIT RATE. SEE THE SPACECRAFT BRIEF
DESCRIPTION (6S5-105A) FOR INFORMATION ON PERCENY TIME COVERAGE
vs TIME. SEE BARTLEY ET AL.s REVe. SCI. INSTRUM., 38, PAGE 266,
1967, FOR A MNRE DETAILED EXPEZRIMENT DESCRIPTION.
EEEERERXEEERERSREE S IR né s PIONEER T xRk EEE AR R RE KA
SPACECRAFT COMMON NAME-
ALTERNATE NAMES- P IONEER-Bs
NSSDC ID~ 66=-07SA

PIONEER 7
02398

LAST REPORTED SYATE- LAUNCHED AND DPERATING PARTIALLY
AT A SUBSTANDARD DATA ACOQUISITION RATE SINCE 02/09/69.

LAUNCH DATE- 08/17/66 SPACECRAFT WEIGHT- 138. KG
LAUNCH SITE=- CAPE CANAVERAL, UNITED STATES -
LAUNCH VEHICLE- DELTA
SPONSORING COUNTRY/ZAGENCY
UNITED STATES NASA=-0SS
INITIAL DRBIT PARAMETERS
ORBIT TYPE~- HEL [QCENTRIC EPOCH DATE- 08/17/66
ORBIT PERIOD~- 402.9 DAYS INCLINATYION- « 09767 DOEG
PERIAPSIS=- 1.0100 AU RAD APDAPSIS~ 11250 AU RAD
RECENT ORBIT PARAMETERS
DRBI_Y TYPE=- HEL IOCENTRIC EPOCH DATE~ 08/17/66
ORBIT PERIOD- 402.9 DAYS INCLINATION- .09767 DEG
PERIAPSIS- 1.0100 AU RAD APQOAPSI S5— 1+1250 AU RAD

SPACECRAFT PERSONNEL (PM=PROJECT MANAGER,

MG=PROGRAM MANAGER,

PS=PROJECT SCIENTIST,
SC=PROGRAM SCIENTLST)

PM - C.F. HALL oes +NASA-ARC
T MOFFEYY FI1ELD, CA
PS = JaeH. wOLFE . «NASA=-ARC
MOFFETT FIELD. CA
MG - F.Ds KOCHENDORFER . o+ eeNASA HEADQUARTERS
WASHINGTON. DC
SC = AG. 0PP ececvcsavcncsasses NASA HEADQUARTERS

WASHINGTON, DC
SPACECRAFT BRIEF OESCRIPTION

PIONEER 7 WAS THE SECOND IN A SERIES OF SOLAR-ORBITING,
SPIN-STABILIZED, AND SOLAR-CELL AND BATTERY-POWERED SATELLITES
OESIGNED TO OBTAIN MEASUREMENTS OF INVERPLANETARY PHENOMENA
FROM WIDELY SEPARATED POINTS IN SPACE ON A CONTINUING BASIS.
THE SPACECRAFY CARRIED ExPERIMENTS YO STUDY POSITIVE IONS AND
ELECTRONS IN THE SOLAR WIND, THE INTERPLANETARY ELECTRON
DENSITY (RADIO PROPAGATION EXPERIMENY), 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 TYHE ECLIPTIC PLANE AND POINTED APPROXIMATELY
TOWARD THE SOUTH ECLIPTIC POLE. 8Y GROUND COUMMAND., ONE OF FIVE
BIT RATES. ONE OF FOUR DATA FORMATS, AND ONE OF FOQUR OPERATING
MODES CQULD BE SELECTED. THE FIVE BIT RATES WERE S12. 256, 64,
16, AND 8 BPS. THREE OF THE FOUR OATA FORMATS CONTAINED
PRIMARTILY SCIENTIFIC DATA AND CONSISTED OF 32 SEVEN-BIT WDORDS
PER FRAME. ONE SCIENTIFIC DATA FORMAT WAS USED FOR THE Tw0
HIGHEST BIT RATES. ANOTHER WAS USED FOR THE YHREE LOWEST BIT
RATES. THE THIRD CONTAINED DATA FROM ONLY THE RADIO
PROPAGATION EXPER [MENT . THE FOURTH DATA FDRMAT CONTAINED
MAINLY ENGINEERING DATA, THE FOUR OPERATING MODES WERE (1)
REAL TIME, (2) TELEMETRY STORE. (3) DUTY CYCLE STOREs AND (&)
MEMORY READOUT. IN THE REAL-TIME MODE., DATA WERE SAMPLED AND
TRANSMITTED OIRECTLY (¥ ITHOUT 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 BITV RATE SELECTED. IN THE DUTY CYCLE STORE
MODE » A SINGLE FRAME OF SCIENTIFIC DATA wAS COLLECTED AND
STORED AT A RATE DF 512 BPS, THE TIME PERIOD BETWEEN WHICH
SUCCESSIVE FRAMES WERE COLLECTED AND STORED COULD BE VARIED 8Y
GROUND COMMAND BETWEEN 2 AND 17 MIN TD PROVIDE PARTIAL DATA
COVERAGE FOR PERIODS UP TO 19 HR, AS LIMITED BY THE BIT
STORAGE CAPACITY. IN THE MEMORY READOUT MODE, DATA WERE READ
ouT AT WHATEVER BIT RATE WwAS APPROPRIATE TO THE SATELLITE
DISTANCE FROM THE EARTH. THE BIY RATE FOR TH.E MAJORITY OF THE
DATA WAS 512 B8PS FROM AUGUST 17+ 1966, TO OCTIBRER 23. 19665,
256 BPS FROM OCTOBER 25, 1966+« TO NOVEMBER &. 1966. 64 8PS
FROM NOVEMBER 9. 1966, TO DECEMBER 164 1966, 16 BPS FROM
DECEMBER 16, 1966+ TO MAY 1Ss 1967« AND B BPS FROM MAY 1S,
1967, AND THEREAFTER. HIGHER BIT RATES WERE POSSIBLE WHEN THE
SPACECRAFT WAS BEING TRACKED BY THE 64-M ANTENNA, BUT THE OATA
COVERAGE THESE TIMES wAS LO¥. B8Y FEBRUARY 1968, ALL
REAL-TIME DATA WERE BEING PRECEIVED AT 8 BPS. DATA COVERAGE
AVERAGED BETWEEN 50 AND 100 PERCENT COVERAGE FOR THE FIRSY 30
WEEKS AFTER LAUNCH. THE DATA COVERAGE THEN FELL TO BETWEEN 20
AND 30 PERCENT UNTIL SEPTEMBE® 1968. AFTER THIS TIME, IV
OROPPED TO HBETWEEN O AND 20 PERCENT THROUGH JANUARY 197t.
ONLY AN INSIGNIFICANT AMOQUNT OF DATA HAS BEEN OBTAINED SINCE
JANUVARY 1971. REAL-TIME TRANSMISSION WAS GENERALLY USED WHEN
TRACKING STATIONS WERE AVAILABLE. OTHERWISE, THE OUTY CYCLE
STORE MDDE WwAS USED. SOMETIME BETWEEN FEBRUARY 9, 1969, AND
FEBRUARY 164 1969, THE SUN SENSOR THAT GENERATED THE
SPACECRAFT SUN PULSES FOR ONBOARD SECTORING OF EXPERIMENTS
FAILED. HOWEVER, THE REMAINING SUN SENSQORS CONTINUED TO
FUNCTION, THUS PERMITTING OETERMINATION OF THE ?PIN AXES
DIRECTION UNTIL ABOUT JANUARY 1972.

AT

———-~—~ PIONEER 7., MCCRACKEN

EXPERIMENT NAME- COSMIC=-RAY ANISQOTROPY

NSSDC ID- 66-075A-05
LAST REPORTED STATE~- LAUNCHED AND OPERATING PARTIALLY

AT A SUBSTANDAID DATA ACQUISITION RATE SINCE 01/01/71.

0SS DIVISION- PLANETARY PROGRAMS
DISCIPLINE(S)—- PARTICLES AND FIELDS
EXPERIMENT PERSONNEL (PI=PRINCIPAL INVESTIGATOR., TL=TEAM LEADER
OI1=0THER INVESTIGATOR. TM=TEAM MEMBER)
MCCRACKEN o «U OF ADELAIDE
ADELAIDE. AUSTRALIA

ececeasell OF TEXAS. DALLAS

DALLAS, TX
«+PHYSICAL RESEARCH LAB

AHMADABED, INDIA

Pl - K.Go.

01 - Ww.C. BARTLEY

Ol = U.Re RAD <&

EXPERIMENT
THIS

OIRECTIONAL

FLUXES. THE

BR1EF DESCRIPTION
EXPERIMENT WAS DESIGNED PRIMARILY TO MEASURE THE
CHARACTERISTICS OF GALACTIC ‘AND SOLAR COSMIC RAY
PARTICLE DETECTOR WAS A CSI (TL) SCINTILLATOR
CRYSTAL THAT wWAS SET INTO AN ANTICOINCIDENCE PLASTIC
SCINTILLATOR COLLIMATOR CUP. SEPARATE PHOTOMULTIPLIER TUBES
VIEWED THE TwO SCINTILLATORS. PULSES FROM THE CSI CRYSTAL THAY
WERE NOT ACCOMPANIED BY PULSES FROM THE PLASTIC SCINTILLATOR
WERE SORTED BY A THREE-WINDOW PULSE HEIGHT ANALYZER, THE
WINDOWS CORRESPONDING TO ENERGY DEPOSITIONS OF 7,2 TO A7.4,
47.4 TO 64.5, AND  64.5 TO 81.2 MEV. NO POSITIVE SPECILES
IDENTIFICATION WAS MADE ALTHDUGH MOST OF THI COUNTS IN EACH
WINDOW WERE USUALLY DUE TO PROTONS WITH THE WINDOW ENERGIES.
FOR EACH ENERGY WINDOW. COUNTS WERE SEPARATELY ACCUMULATED IN
EACH O0OF FOUR ANGUL AR SECTORS AS THE SPACECRAFT SPUN. EACH
ANGULAR SECTOR WAS NORMALLY 8%.5 DEG IN WIDTH., WITH THE SUN



EITHER NEAR A SECTOR BOUNDARY OR IN THE MIDOLE OF A SECTOR,
DEPENDING 'ON THE OPERATING MODE. HOWEVERs WHEN LARGE FLUXES
WERE ENCOUNTERED, EACH ANGULAR SECTOR WAS REDUCED TO 11.2 DEGs

WITH THE SUN EITHER IN A SECTOR OR NEAR THE MIDPQINT BETWEEN
TWO SECTORSe. A SPIN-INTEGRATED (ISOTROPIC) MODE, :IN WHICH ALL
PARTICLES DEPDSITING 7.2 MEV IN THE CS1 CRYSTAL (NO

ANTICOINCIDENCE
ACCUMULAT ION

REQUIREMENT)
TIMES FOR

WERE COUNTED, WAS ALSO USED.
EACH OF THE 12 DIRECTIONAL MODES AND

FOR THE OMNIDIRECTIONAL MODE VARIED BETWEEN 14 AND 112 SEC
{SPACECRAFT S?IN PERIOD wAS ABOUT 1 SEC) DEPENDING ON THE
TELEMETRY BIT RATE. DIRECTIONAL FLUX DATA RELIABILITY WAS

REDUCED BY - THE MALFUNCTION OF THE SUN PULSE MECHANISM BETWEEN
FEBRUARY 9 AND FEBRUARY 16+ 1969, OTHERWISE.: THE INSTRUMENT
FUCTIONED NORMALLY., OBTAINING USEFUL OMNIDIRECTIONAL DATA.
SEE THE SPACECRAFT SRIEF DESCRIPTION (66-075A) FOR INFORMATION
ON PERCENT TIME COVERAGE VS TIME, SEE BARTLEY ET AL.. REV.
Scl. INSTRUM . » 38s PAGE 266 1967, FOR A MORE DETAILED
EXPERIMENT DESCRIPY]UN-

=—=—=—— PIONEER 7, SIMPSON
EXPERIMENT NAME- COSMIC-RAY TELESCOPE
NSSDC ID- 66-075A-06

LAST REPORTED STATE- LAUNCHED AND OPERATING PARTIALLY
AT A SUBSTANDARD DATA ACQUISITION RATE SINCE 01/01/71.

0SS DIVISION= P ANETARY PROGRAMS
DISCIPLINE(S)- PARTIQES AND FIELDS

EXPERINENf PERSONNEL (PI=PRINCIPAL INVESTIGATOR, TL=TEAM LEADER

OI=0OTHER INVESTIGATOR., TM=TEAM MEMBER)

PI =  JdeA. SIMPSON scsececassessecll OF CHICAGO
) CHICAGD, IL

OF = CoYe FAN cececevranasansastl OF ARIZONA
TUCSON, AZ

or - JeEe LAMPORY cecacecsveccsll OF CHICAGO

CHICAGD, IL
EXPERIMENT BRIEF DESCRIPTION

THIS EXPER IMENT 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 Ta 12.7

MEV, 127 TO 730
C(CORRESPONDING TO
D102NOTD3INOTDS,

MEV, 73+0 TO 165 MEVs AND E.GT. 165 MEV
DETECTOR COINCIDENCES DID2NOTDA,
01D2D3NOYDS . AND NOTDI102D3NOTDAR). THE ALPHA

PARTICLE ENERGy RANGES SAMPLED WERE 2.5 YO 52 MEV, S2 TO 280
NEV .+ AND E.GT, 280 MEV (CORRESPONDING TO THE FIRST THREE
DETECTOR COINCIDENCES). THE TIME RESOLUTION RANGED FROM ABOUT

ONE MEASUREMENT PER Oe4 SEC TO ABOUT ONE MEASUREMENT PER 28
SEC DEPENDING ON THE TELEMETRY BIT RATE. THE DETECTOR WAS
MOUNTED T2 MAKE A 360~DEG SCAN IN THE ECLIPTIC PLANE ABOUT

ONCE PER SECOND, THE D3 DETECTOR FAILEDC ON MAY 26, 1969.

=~=—~==- PIONEER 7, WOLFE
EXPERIMENT NAME~ ELECTROSTATIC ANALYZER
NSSDC ID- 66-075A-03

LAST REPORTED STATE- LAUNCHED AND OPERATING PARTIALLY
AT A SUBSTANDARD DATA ACQUISITION RATE SINCE 02/16/69.

0SS DIVISION- PLANETARY PROGRAMS
DISCIPLINE(S)~ PARTIC.ES AND FIELDS

EXPERIMENT PERSONNEL (PI=PRINCIPAL INVESTIGATOR. TL=TEAM LEADER
DI=QTHER INVESTIGATOR. TM=TEAM MEMBER)

Pl = JeHe WOLFE eseacccssesnssees NASA=ARC
MOFFETY FIELD, CA
01 = ReW. SILVA cceeccoscncescsaNASA=ARC

MOFFETT FIELD, CA
EXPERIMENT BRIEF DESCRIPTION
A QUADR [SPHERICAL ELECTROSTATIC ANALYZER WITH EIGHT
CONTIGUOUS CURRENT COLLECYORS WAS USED TO STUDY THE
DIRECT IONAL INTYENSITY OF THE ELECTRONS AND POSITIVE IONS IN
THE SOLAR WIND. I0NS WwERE DETECTED IN 16 LOGARTITHMICALLY

EQUISPACED ENERGY PER UNIT CHARGE (E/zQ) STEPS FROM 200 TO
10,000 V. THERE WAS AN ELECTRON MODE OF OPERATION IN WHICH
ELECTRONS WERE MEASURED IN EIGHT L OGARITHMICALLY EQUISPACED
ENERGY PER CHARGE STEPS RANGING FROM 0 TO 500 V. THE EIGHT
COLLECTORS MEASURED PARTICLES INCIDENT FROM EIGHY DIFFERENT
CONTIGUOUS ANGUL AR INTERVALS RELATIVE TO THE SPACECRAFT
EQUATORIAL PLANE (SAME AS THE ECLIPTIC PLANE). THERE WERE FOUR
15-DEG INTERVALS, TWO 20-DEG INTERVALS, AND TWO 30-DEG
INTERVALS . Ag THE SPACECRAFT WAS SPINNINGs FLUXES WERE
MEASURED ' IN 15 AZ IMUTHAL ANGUL AR SECTORS. EIGHT OF THESE

SECTORS WERE 5-5/8 DEG WiDE, WERE CONTIGUOUS. AND BRACKETED
THE SOLAR DIRECT 1ON. THE REMAINING SEVEN SECTORS WERE 45 DEG
WIDE. THREE OIFFERENT MODES OF DATA COLLECTION WERE USED. AT
THE HIGHEST HIT RATE {S12 BPS), THE FuULL SCAN MODE WAS

ALTERNATED WITH THE MAXIMUM FLUX MODE AT EACH €70 STEP. IN THE
FULL SCAN MODE. THE MAXIMUM FLUX OBSERVED IN EACH OF THE 1S
AZ IMUTHAL SECTORS AS THE SPACECRAFT ROTATED WAS RECORDED FOR A

GIVEN SINGLE COLLECTOR AT A  GIVEN E/Q STEP. OURING 24
SUCCESSIVE OPERATIONS OF THE FULL SCAN MODE (48 SPACECRAFT
REVOLUTIONS ). THE 16 1ON E/Q STEPS AND EIGHT ELECTRON E/Q
STEPS WERE EXERCISED FOR A GIVEN COLLECTOR. OURING EIGHT

SUCCESSIVE SUCH
EXERCISED. THE

PERIODS, EACH OF THE FEIGHT COLLECTORS WAS
FULL CYCLE OF FULL SCAN MODE DATA REQUIRED 400

SPACECRAFT REVOLUTIONS (ABOUT 400 SEC). SUCH CYCLES WERE
REPEATED WwITHOUT INTERRUPTION AT THE HIGH BIT RATE., IN THE
MAXIMUM FLUX MODEs, FOR THE E/Q STEP USED [N THE PRECEDING

REVOLUTION O©OF FuLL SCAN MODE OPERATION, Atl COLLECTORS WERE
OBSERVED FOR ONE REVOLUTION, AND THE MAXIMUM FLUX OBSERVED wAS
REPORTED ALONG WITH THE NUMBER OF THE COLLECTOR THAT OBSERVED
IT AND THE ANGULAR DIRECTYION (2-13/)16-DEG RESDLUTION) OF THE
OBSERVATION. AT THE NEXT HIGHEST BIY RATE (256 BPS), THE SHORYT
SCAN MODE WAS ALTERNATED EVERY SPACECRAFYT REVOLUTION WITH THE
MAXTIMUM FLUX MODE. THE SHORY SCAN MODE WAS THE SAME AS THE
FULL SCAN EXCEPT THAT ONLY THE PEAK FLUX [N EACH OF THE EIGHY
5-5/8-DEG-WIOE AZIMUTHAL SECTORS WAS RECORDED. THUS, THIS
CYCLE ALSO TOOK 400 SPACECRAFT REVOLUTIONS. AY THE LOW BIT
RATES (64, 16, AND 8 BPS)s THE MAXIMUM FLUX MODE AMLONE WAS
USED. THUS, NO AZIMUTHAL DISTRIBUTIONS WERE MEASURED. AT THE
LOw BIT RATES, IT TOoOK 32 SEC FOR A COMPLETE SET OF [ON
MEASUREMENTS AND 16 SEC FOR A COMPLEYE SET 0OF ELECTRON
MEASUREMENTS., AT 64 BRS. THE TON AND ELECTRON MEASUREMENTS
WERE TAKEN AND TELEMETVERED EVERY 84 SEC. AT 16 8PS, THEY WERE
TAKEN * AND TELEMETERED EVERY 336 SEC. AT 8 BPS, THEY WERE TAKEN
AND TELEMETERED EVERY 672 SEC. ’

EESREEBRXEANREEE XA SR E30 308 PIONEER B8 #5424 x k230 s 008504

SPACECRAFT COMMON NAME- PIONEER 8
ALTERNATE NAMES- PIONEER-C, 03066
NSSDC ID- 67-123aA

LAST REPORTED STATE- L AUNCHED AND OPERATING NORMALLY
AY A SUBSTANDARD DATA ACQUISITION RATE SINCT 05/02/71.

LAUNCH DATE- 12713767 SPACECRAFT WEIGHT- La6+ XG
LAUNCH SITE~ CAPE CANAVERALes UNITED STATES
LAUNCH VEHICLE~ DELTA
SPONSORING COUNTRY/AGENCY
UNITED STATES NASA-D0SS
INITIAL ORBIT PARAMETERS
0ORBIT TYPE- HELIODCENTRIC EPOCH DATE- 12/13/67
ORBIT PERIOD- 386.6 DAYS INCLINATION= +0578 DEG

PERIAPS (S~ +9892 AU RAD APOAPSIS- 1.0880 AU RAD

RECENT ORBIT PARAMETERS
ORBIT TYPE~ HELIOCENTRIC
ORBIT PERIDD- 386.6 DAYS
PERIAPSIS— «9892 AU RAD

EPOCH DATE- 12/13/67
INCLINATION- <0578 DEG
APCAPSIS- 1.0880 AU RAD

SPACECRAFT PERSONNEL (PM=PROJECT MANAGER, PS=PROJECT SCIENTIST,
MG=PROGRAM MANAGER, SC=PROGRAM SCIENTIST}

M - CeF e HALL cscocssncesneesnseNASA-ARC

MOFFETT FIELD. CA
PS - JeHe WDLFE . LTS s esaNASA-ARC

MOFFEYY FIELD, CA
NG - FeDs KOCHENDORFER . essNASA HEADQUARTERS

WASHINGTON, DC
sC - A.Ges OPP eseNASA HEADQUARTERS

WASHINGTON, DC
SPACECRAFY BRIEF DESCRIPTION
PIDNEER B «AS THE THIRD IN A SERIES OF SDLAR-ORBITING,

SPIN-STABILIZED, SOLAR CELL, AND BATTERY-PNWERED SATELLITES
DESIGNED TO OJOBTAIN MEASUREMENTS OF [INTERPLANETARY PHENOMENA
FROM WIDELY SEPARATED POINTS IN SPACE ON A CONTINUING BASIS.

THE SPACECRAFY CARRIED EXPERIMENTS TO STUOY THE POSITIVE [ONS
AND ELECTRONS (IN THE SOLAR WwIND, THE INTERPLANETARY ELECTRON

DENSITY (RADIO PRIPAGATION EXPERIMENT), SOLAR AND GALACTIC
COSMIC RAYSs THE INTERPLANETARY MAGNETIC FIELO, COSMIC DUST,
AND ELECTRIC FIELDS. Irs 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. B8Y

GROUND COMMAND. ONE OF FIVE B8IT RATES, ONE OF FOU® 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 FORMAYS WERE USED PRIMARILY FOR SCIENTIFIC DATA
AND CONSISTED OF THIRTY-TwO 7-81IT wORDS PER FRAME o ONE
SCIENTIFIC DATA FORMAY WAS USED AT THE TWN HIGHEST BIT RATES.
ANOTHER WAS USED AT THE THREE LOWEST B1T RATES. THE THIRD waAS
USED FDR DATA FROM ONLY THE RADID PROPAGATION EXPERIMENT. THE
FOURTH DATA FORMAT WAS USED MAINLY FOR ENGINZERING DATA. THE
FOUR OPERATING MODES WERE (1) REAL TIME. (2) TELEMETRY STORE,
3 DUTY CYCLE STOREe AND (4) MEMORY READOUT. IN THE REAL-TIME
MODE » DATA WEARE SAMPLED AND TRANSMITTED DIRECTLY (WITHOUT
STORAGE ) AS SPECIFIED BY THE DATA FODRMAT AND BIT RATE
SELECTED. IN THE TELEMETRY STORE MODE, DATA WERE STORED AND
TRANSMITTED SIMULTANEQUSLY IN THE FORMAT AND AT THE. 81T 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 INTERVAL BETWEEN THE COLLECTION AND STORAGE OF
SUCCESSIVE FRAMES C(QULD BE VARIED BY GROUND COMMAND BETWEEN 2

AND 17 MIN TO PRDOVIDE PARTIAL DATA COVERAGE FOR PERIDDS UP TO
19 HR, AS LIMITED BY THE BIT STORAGE CAPACITY., IN THE MEMORY
READOUT MOODE. DATA WERE READ OUT AT wHATEVER BIT RATE WAS

APPROPRIATE TO
RATE FOR THE

THE SATELLITE DISTANCE FROM THE EARTH. THE AIT
MAJORITY OF THE DATA WAS S12 825 FROM DECEMBER
13, 1967 TO MARCH 20. 1968, 256 BPS FROM MARCH 20, 1968 TO MAY
6., 1968, 64 BPS FROM MAY 6. 1968 TO AUGUST 29, 1968, AND 16 OR,
8 BPS THEREAFTER. HIGHER RIT RATES WERE USED WHEN THE
SPACECRAFT WAS TRACKED AY THE 64-M ANTENNA, BUT THE DATA
COVERAGE BY THIS ANTVENNA WAS LOW. DATA COVERAGE AVERAGED CLOSE
TO 100 PERCENT FOR THE FIRST YEAR AFTER LAUNCH. AFTER THAT,
THE DATA COVERAGE AVERAGED BETWEEN S0 AND 80 PERCENT UNTIL
NOVEMBER 1970 WwHEN COVERAGE DROPPED TO BETWEEN S0 AND O
PERCENT. ALMDST NO OATA HAVE BEEN ACQUIRED SINCE MAY, 1971.
DURING A REORIENTATION MANEUVER IN MA2CH 1968, ONE OF THE FOUR
SUN SENSORS (WHICH WAS CONNECTED TO THE AYTITUDE GAS SYSTEM
USED TD KEEP THE SPIN AXIS POINTED) WAS FOUND TO 8F
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INOPERATIVE . IT WwWAS NOTED AT THIS TIME THAT THE SPACECRAFT
ATTITUDE wAS OFF 4 DEG. ANOTHER ORIENTATION WAS ATTEMPTED I[N
JUNE 1968, AND IT wWAS FOUND THAT THREE OF THE FOUR ATTITUDE
SUN SENSDRS WERE INOPERATIVE.

~—--- PIONEER 8. BERG -
EXPERIMENT NAME- COSMIC DUST DETECTOR
NSSDC 1D~ 67-123A-04

LAST REPORTED STATE- LAUNCHED AND OPERATING NORMALLY
AT A SUBSTANDARD DATA ACQUISITION RATE SINCE 01/25/71.

0SS DIVIS{ON—- PLANETARY PROGRAMS
DISCIPLINE{S) - PLANETARY ATMOSPHERES PLANETOL OCY
INTERPL ANETARY DUST

EXPERIMENT PERSONNEL (PI=PRINCIPAL INVESTIGATOR. TL=TEAM LEADER
OI=OTHER INVESTIGATOR. TM=TEAM MEMBER)
e eeNASA=-GSFC
GREENBELY, MD
e eeNASA-LARC
HAMPTON, VA

Pl - D.E. BERG »

o1 - L. SECRETAN ceas

EXPERINENT BRIEF DESCRIPTION

THIS EXPERIMENT WAS OESIGNED TO (1) MEASURE THE COSMIC
DUST FLUX DENSITY IN THE SOLAR SYSTEM,. (2) DETERMINE THE
DISTRIBUTION OF COSMIC OUST CONCENTRATIQONS IN THE EARTH®S
ORBIV., 3) DETERMINE THE GRADIENT, FLUX DENSITY,. AND SPEED DF
PARTICLES IN METEOR STREAMS, AND (ay) PERFORM AN IN-FLIGHT
CONTROL EXPERIMENT ON THE RELIABILITY GF THE MICROPHONE AS A
COSMIC DUST SENSOR. THE EXPERIMENT INSTRUMENTATION, WHICH wAS
MOUNTED IN THE EQUATOR OF THE SATELLITE WITH ITS AXIS RADIAL
TD THE SATELLITE SPIN AXIS FACING IN THE ECLIPTIC PLANE,
CONSISTED OF A FRONT FILM-GRID SENSOR ARRAY AND A REAR
FILM-GRID SENSOR ARRAY SPACED FIVE CM  APART, AND AN
ACOUST fCAL IMPACT PLATE UPDN WHICH THE REAR FILM WAS MOUNTED.
THE SENSOR ARRAYS CONSISTED OF FQUR VERTICAL FILM STRIPS
CROSSED BY FOUR HORIZONTAL GRID STRIPS TO FORM 16 FRONT AND 16 -
RE AR FILM=-GRID ARRAYS (EACH 2.5 CM SQ), CREATING 256 POSSIBLE
COMBINATIONS. EACH GRID STRIP AND FILM STRIP WAS CONNECTED TO
A SEPARATE OUTPUT AMPLIFIER WHOSE SIGNALS WERE USED TO
DETERMINE THE SEGMENT IN WHICH AN [MPACT DCCURRED. THE FRONT
FILM SENSOR. WHICH WAS RECESSED THREE CM INTO THE EXPERIMENT
HOUS ING, CONSISTED DF AN B-LAYER COMPOSITE —- 700~-A PARYLENE
ENCAPSULATION, S00-A COPPER, 300-A ALUMINUM, 3000-A PARYLENE
SUBSTRATE, 300-A ALUMINUM, S00-A COPPER. SUPPORT MESH. AND
500-A PARYLENE ENCAPSULATION. EACH OF THE REAR SENSOR-ARRAY
FILM STRIPS CONSISTED OF A 60-MICRON MOLYBDENUM SHEET CEMENTED
TO A QUARTZ ACOUSTICAL SENSOR PLATE. THE OPERATION OF THE
SEN3ORS WAS BASED ON TwO BASIC MEASURABLE PHENOMENA THAT QCCUR
WHEN A HYPERVELOCITY PARTICLE IMPACTS ON A SURFACE —-- (1)
FORMAT I UN OF  PLASMA AND (2) TRANSFER OF MOMENTUM., WHEN THE
FRONT FILM WAS PENETRATED BY A PARTICLE, A TIME-OF-FLIGHT
4=MHZ ELECTRONIC CLOCK ®AS ACTIVATED. THE CLOCK WAS SHUT OFF
WHEN THE PARTICLE IMPACTED ON THE REAR FILM THUS MEASURING
PARTICLE SPEED AND DIRECTION. THREE GENERAL COSMIC OUST
PARTICLE TYPES WERE DETECTABLE - (1) HIGH=ENERGY
HYPERVELOCITY PARTIQES (GREATER THAN 1 ERG), wHICH PRODUCED
RESPONSES AT BOTH FRONT AND REAR FILM SENSORS, (2) LOW-ENERGY,
HYPERVELOCIYY PARTICLES (LESS THAN 1 ERG) . #HICH PRODUCED
RESPONSES ONLY AT THE FRONT FILM SENSOR. AND (3) RELATVIVELY
LARGE HIGH-VELOCITY PARTICLES (GREATER THAN 0.1 NANOGRAMS)
WHICH COULD PASS THROUGH THE FRONT AND REAR FILM SENSOR ARRAYS
#ITHOUT GENERATING A DETECTABLE PLASMA BUT COULD SYILL IMPART
A MEASURABLE IMPULSE TN THE ACDUSTICAL SENSOR. THE ACOUSTICAL
SENSDRS WERE DESIGNED TO PERFORM AN IN—FLIGHT $STUDY ON THE
RELIABILITY OF THE MICROPHONE AS A COSMIC DUST SENSOR IN
ADDITION TO PERFCRMING AS AN IMPACT SENSOR FOR THIS

_EXPERIMENT « IN-FL IGHT CALIBRATION WAS INITIATED BY GROUND
LCOMMAND » wHICH MONITORED THE EXPERIMENT ELECTYRONICS IN

ADDITION TO PROVIDING A CHECK ON THE PHYSICAL CONDITION OF THE
PLASMA SENSORS. THE SENSORS WERE CALIBRATED PRIOR TO THE
FLIGHT BY IMPACTS WITH IRON SPHERES RANGING IN MASS FROM
NANOGRAM TO 0.1 PICOGRAM, ACCELERATED BY A 2-MV ELECTROSTATIC
ACCELERATOR TO 2 T0 10 KM/SEC. THE MASSES, DENSITIES, AND
SPEEDS, HOWEVER . WEQE TOO NARROW [N RANGE TO PROVIDE ANY
COMPREHENSIVE CALIBRATION WHEN USING REAL DATA,

—====~— PIONEER 8., ESHLEMAN - - - -
EXPERIMENT NAME- TWO-FREQUENCY BEACON RECEIVER
NSSDC iD- 67-123A-03

LAST REPORTED STATE- LAUNCHED AND OPERATING NORMALLY
AY A SUBSTANDARD DATA ACQUISITION RATE SINCE 01/25/71.

0SS DIVISION= PLANETARY PROGRAMS
DISCIPLINE(S)- IONDSPH. + RADIO PHYSIC PLANETARY ATMOSPHERES
PARTICLES AND FIELDS

EXPER IMENT PERSUN.NEL {(PI1=PRINCIPAL INVESTIGATOR, TL=TEAM LEADER
O1=0THER INVESTIGATOR. TM=TEAM MEMBER)
PE - V.R. ESHLEMAN cceeveeseeesSTANFOQRD U
STANFORD. CA

or - TaAe CROFT aseesssseseeeess STANFORD U
STANFORD, CA

or - HeTa HOWARD secsccverceeeese STANFORD U
STANFORD, CA

Ol - Rele LEADABRAND «vvecessseseSTANFORD RES INST

MENLO PARK, CA
eseeSTANFORD RES INST
MENL O PARK, CA

Ol - Ra.A. LONG s eevcoonses
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»STANFORD U
STANFORDs CA
«TRw SYSTEMS GROUP
REODONDO BEACH. CA

Ol ~ A.M. PEYERSDN .

DI - Fabe. SCARF o

EXPERIMENT BRIEF ODESCRIPTION

BOTH 423,3-MHZ AND 1TS 2/17 SUBHARMONIC 49,8-MHZ SIGNALS
WERE TRANSMITTED FROM A 46-M STEERABLE PARABOLIC ANTENNA AT
STANFORD UNIVERSITY TO THE TwO-FREQUENCY RADIO RECEIVER ON THE
SPACECRAFTe THE HIGH-FREQUENCY SIGNAL SERVED AS A REFERENCE
SIGNAL SINCE ITS PROPAGATION TIME wAS NOT APPRECI ABLY 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 YO OBTAIN MEASUREMENTS
OF PHASE-PATH DIFFERENCES. OIFFERENTIAL DELAY OF THE GROUP
VELOCETY 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 ALYITUDE
OBTAINED FROM OTHER EXPER IMENTAL TECHNIQUES) CouULD BE
SUBTRACTED YO PRODUCE DATA DESCRIBING THE I NTERPL ANET ARY
ELECYRON CONTENT OF THE SOLAR WIND AND ITS VARIATIONS. FOR
SIMILAR EXPERIMENTS COVERING OTHER TIME PERIODS, SEE
68-100A-03, 66-075A-04, 65~105A-04, AND  67-060A-02. A MORE
DETAILED DESCRIPTION OF THE EXPERIMENT CAN BE FOUND IN JOURNAL
OF GEOPHYSICAL RESEARCH, Vot 17, PP 3325-3327. AND IN RADIO
SCIENCE, VOL 6. PP 55-63.

==—-=-- PIONEER B8+ MCCRACKEN ——-- ——
EXPERIMENT NAME~ COSMIC-RAY ANISNTROPY
NSSDC ID- 67-123A-05

LAST REPDRTED SYATE~ LAUNCHED AND OPERATING NORMALLY
AY A SUBSTANDAD DATA ACQUISITION RATE SINCE 05/02/7t.

0SS DIVISION- PLANETARY PROGRAMS
DISCIPLINE(S)- PARTICLES AND FIELDS

EXPERIMENT PERSONNEL (PISPRINCIPAL INVESTIGATOR, TL=TEAM LEADER
OI=0THER INVESTIGATOR, TM=TEAM MEMBER)

Pl = K.G. MCCRACKEN <o seccencll OF ADELAIDE
ADELAIDEs AUSTRALTA

CI - UJP. RAD csseacsoacoveonns s PHYSICAL RESEARCH LAD
AHMADABED, INDIA

o - Ww.C. BARTLEY scesncocscsca U OF TEXAS. DALLAS
DALLAS, TX

. EXPERIMENT BRIEF DESCRIPTION

THIS EXPERIMENT CONSISTED OF A CSI SCINTILLATOR AND
THREE SOLID-STATE TELESCOPES. THE CSt SCINTILLATOR WAS
COLLIMATED B8Y AN ANTICOINCIDENCE PLASTIC SCINTILLATOR AND HAD
A CONICAL APERTURE WITH A 38.2-DEG HALF-ANGLE « THE
SCINTILLATOR LOOK OIRECTION wAS CENTERED IN THE ECLIPTIC
PLANE. THREE SOLID-STATE DETECTORS WERE ORIENTED IN A FAN
ARRANGEMENT WITH RESPECT TO A FQOURTH 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 4B DEG ABOVE AND BELOW THAT PLANE.s RESPECTIVELY. TwO
CONCURRENT MODES OF COUNTING WERE EMPLGYED. IN THE FIRST MODE,
COUNTS WERE ACCUMULATED IN EIGHY SEPARATE 45-DEG INTERVALS
ODURING THE SPACECRAFT SPIN, WHILE, N THE SECOND,
SPIN-INTEGRATED CDUNTS WERE ACQUIRED. IN THE FIRST MODE, THE
SCINTILLATOR SEPARATELY MEASURED PARTICLES WITH ENERGIES IN
THE RANGES 7.4 TO 21.5 MEV/NUCLEON AND 197 10 63.0
MEV/NUCLEON (ND SPECIES DISCRIMINATION)} WHILE EACH SOLID-STATE
TELESCQOPE SEPARATELY MEASURED PROTONS IN THE ZNERGY RANGES 3.3
TO 3.6 MEV AND 3.6 TG 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, 7e0s 9.6, 13« 21+ AND 28 MEV/NUCLEON}.,
WHILE EACH OF THE SOLJIO~STATE TELESCOPES SEPARATELY MEASURED
PROTONS IN THE ENERGY RANGES 1 TO 8+ 1 TO S, 1 TO 3, AND &4 TD
6 MEV AND ALPHA PARTICLES IN THE ENERGY RANGE & TO B MEV,
DURING EACH 244-BIT MAIN TELEMETRY FRAME, TwQ FIRST-MODE 9-BIT
ACCUMULATORS AND QONE SECOND-MODE 9-BIT ACCUMULATDR WERE READ
QUY. INFLIGHT CALIBRATION OF THE SCINTILLATOR AND OF SOME OF
THE ELECTRONICS WAS PERFORMED DAILY. SEE BUKATA ET AL+ IEEE
TRANS. NUC. S5Clas NS-17, 18-24. 1970, FOR A MORE DETAILED
EXPERIMENT DESCRIPTIONS

~~—--=- PIONEER 8, NESS ~--- -
EXPERIMENT NAME— SINGLE-AXIS MAGNETOMETER
NSSDC ID- 67-123A-01

LAST REPORTED STATE- LAUNCHED AND ODERATING NORMALLY
AT A SUBSTANDARD DATA ACQUISITION RATE SINCE 05/02/71.

0SS OIVISION- PLANETARY PROGRAMS
DISCIPLINE(S)~ PARTICLES AND FIELDS

EXPERIMENT PERSONNEL (PI=PRINCIPAL INVESTIGATOR., TL=TEAM LEADER
Ol =0THER INVESTIGATDR, TM=TEAM MEMBER)
Pl = N.F, NESS seesvcescccssnseNASA-GSFC
GREENBELT, MD
Ol = S.Ce CANTARAND secescceceslU OF ROME
ROME, [TALY
o1 - F. MARIANI scececsscvesseey OF AQUILA
AQUILA, ITALY



EXPERIMENT BRIEF DESCRIPTION

A SINGLE. BOOM-MOUNTED UNEAXIAL 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 04125 GAMMA AND PLUS OR MINUS 0.375 GAMMA, OBTAINED A
YECTOR MAGNET IC FIELD MEASUREMENT BY MEANS OF THREE
MEASUREMENT S TAKEN AT EQUAL TIME INTERVALS DURING EACH
SOACECRAFT SPIN PERIOD (APPROXIMATELY 1 SEC). AT TELEMETRY BIT
RATES LESS TYHAN OR £QUAL TO 16 BPS. AVERAGES WERE COMPUTED ON
BDARD FOR TRANSMISSION TO EARTH.

PIONEER

8, WEBBER

EXPERIMENT NAME~ COSMIC-RAY GRADIENT DEYECTOR
NSSDC ID- 67-123A-06

LAST REPORTED STATE- LAUNCHED AND OPERATING NORMALLY
AT A SUBSTANDARD DATA ACQUISITION RATE SINCE 05/02/71.

DS5S DIVISION- PLANETARY PROGRAMS
OISCIPLINE(S)- PARTICQLES AND FIELDS

- EXPERIMENT PERSONNEL (PI=PRINCIPAL INVESTIGATOR, TL=TEAM LEADER
THER INVESTIGATORs TM=TEAM MEMBER)

U OF NEW HANPSHIRE

DURHAM, NH

Pl ~ We.R. WEBBER

EXPERIMENT BRIEF DESCRIPTION

THIS EXPERIMENT UTILIZED A TELESCOPE COMPRISED OF FIVE
SOLID-STATE SENSORS, A CERENKOV DETECTOR, AND AN
ANTICOINCIDENCE SHIELD. THE TELESCOPE AXIS WAS PERPENDICULAR
ToD TYHE . SPACECRAFT SPIN AXIS. AS DETERMINED BY T¥0O COINCIDENCE
MODES AND ELECTRONIC DISCRIMINATION OF SENSOR OUTPUT PULSES,
PARTICLES MEASURED WERE ELECTRONS IN THREE CONTIGUOUS ENERGY
INTERVALS BETWEEN Oe«34 AND 8.4 MEVs PROTONS IN SIX CONTIGUOUS
ENERGY INTERVALS BETWEEN 3.49 AND 64,3 MEV (ONE OF FIVE COUNT
RATES W®WAS DUE TO THE SUM OF COUNTS IN TWO NONCONTIGUOUS ENERGY
INTERVALS ). AND * ALPHA PARTICLES IN FOUR CONTIGUOUS ENERGY
INTERVALS BETWEEN 6.64 AND 6441 MEV/NUCLEON (ONE OF THREE
COUNT RATES WAS DUE TO THE SUM OF COUNTS IN TWO NONCONT IGUCUS
ENERGY - INTERVALS)e A THIRD COINCIDENCE MODE MEASURED THE SUM
OF COUNTS DUE TO ELECTRONS ABOVE 0,6 MEV AND NUCLEI ABOVE 14
MEV/NUCLEON. A FOURTH COINCIDENCE MpDDE MEASURED THE SUM OF
NUCLEY ABOVE a2 MEV/NUCLEON AND ELECTRONS ABOVE Sel MEV.
SPACECRAFT SPIN-INTEGRATED DIRECTIONAL FLUXES WERE MEASURED IN
THE VARIOUS MDDES. 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 PERIQOD. THE EXPERIMENTY FUNCTIONED WELL DURING
THE SPACECRAFT L IFETIME, ALTHOUGH AT LOW TELEMETRY BIT RATES.
ACCUMULATOR SATURATION RENDERED SOME COUNTING MODES TO BE OF
N3 VALUE. FOR FURTHER DETAILS, SEE J. GEOPHYS RES, VOL 76. €
1605, 1971.

mwwemee PIONEER 8., WOLFE

EXPERIMENT NAME- ELECTROSTATIC.ANALYZER
NSSDC ID- 67-123A-02

LAST REPORTED STATE- LAUNCHED AND OPERATING PARTIALLY
AT A SUBSTANDARD DATA ACQUISITION RATE SINCE 01/25/71.

0SS DIVISION=-
OISCIPLINE(S)—

PLANETARY PROGRAMS
I ONOSPHERES PARTICLES AND FIELDS
EXPERINENT PERSONNEL (P I=PRINCIPAL INVESTIGATOR, TL=TEAM LEADER
OI=0THER INVESTIGATOR. TM=TEAM MEMBER)

P1 - JeHe WOLFE e» sva NASA-ARC
MOFFETT FIELDe CA
or - DsD. MCKIBB IN see +NASA—-ARC
MOFFETT FIELDs CA
EXPERIMENT BRIEF DESCRIPTION
A TRUNCATED HEMISPHERICAL ELECTROSTATIC ANALYZER

(120-DEG TOTAL PARALLEL PLATE CURVATURE) WITH THREE CONT IGUOUS
CURRENT COLLECTORS WAS USED TO STUDY THE OIRECTIONAL INTENSITY
OF THE ELECTRONS AND ™ POSITIVE IONS IN THE SOLAR WIND. IONS
WERE DETECTED IN 30 LOGARITHMICALLY EQUISPACED ENERGY PER UNIT
CHARGE (E/Q) STEPS FROM 150 TO 15,000 V. THERE WAS AN ELECTRON
MDDE OF OPERATION IN WHICH EtECTRONS WERE MEASURED IN 14
LOGARITHMICALLY EQUISPACED E,/Q STEPS RANGING FROM 12 YO 1000
Ve THERE WAS ALSO A ZERD E/Q. OR BACKGROUND, STEP. IN
OPERATION,. THE ELECTRONS WERE MEASURED FIRSTs THEN BACKGRGUND.,
AND THEN THE IONS. THE THREE COLLECTORS MEASURED PARTICLES
INCIDENT FROM THREE DIFFERENT CONTIGUOUS ANGULAR INTERVALS
RELATIVE TO THE SPACECRAFT EQUATORIAL PL ANE (SAME AS THE
ECLIPTIC - PLANE). TwO COLLECTORS MEASURED FLUX FROM 10 TO 85
DEG ON EITHER SIDE OF THE SPACECRAFT EQUATORIAL PLANEs AND THE
THIRD MEASURED FLUX IN A  20-DEG INTERVAL CENTERED ON THE
SPACECRAFT EQUATORIAL PLANE. AS THE SPACECRAFT WAS SPINNING,
FLUXES WERE MEASURED IN 23 POSSIBLE 2-13/16-DEG-wIDE AZIMUTHAL
ANGULAR SECTORS. SEVENTEEN OF THESE SECTORS WERE CONT IGUOUS
AND BRACKETED THE SOLAR DIRECTION (AS DETERMINED BY
REFERENCING THE NORMAL TO THE INSTRUMENT APERTURE TO THE SPACE
SUN SENSOR PULSE). THE REMAINING SIX SECTORS WERE WwIDELY
SPACED. THE INSTRUMENT HAD THREE MODES OF DATA COLLECTION -
POLAR SCAN. AZIMUTHAL SCAN, AND MAXIMUM FLUX. AT THE TwO
HIGHEST 81T RATES (S12 AND 256 BPS) THE POLAR SCAN MODE WwAS
ALTERNATED WITH THE AZIMUTHAL SCAR MODE AT E€ACH E/Q STEP. IN
THE POLAR SCAN MODE, ALL THREE COLLECTORS WERE OBSERVED. AND
THE PEAK FLUX OBTAINED AND THE AZIMUTHAL DIRECTION (TO 2-13/16
DEG) OF THE OBSERVATION WERE REPDRTED FOR EACH COLLECTOR. IN
THE AZIMUTHAL SCAN MODES THE PEAK FLUX OBSERVED IN THE 23
AZIMUTHAL SECTORS WAS RECORDED FOR THE CENTRAL COLLECTOR AT

"LAST REPORTED STATE-
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EACH E/Q STEP, AT THE LOW BIT RATES (64s 16+ AND 8 8PS}, THE
MAXIMUM FLUX MODE WAS USED AT €ACH E/Q SYEP FOLLOWED BY EITHER
1) FOR IONS . A POLAR SCAN AND AN AZTMUTHAL SCAN AT THAT E/Q
STEP WHERE THE PEAK FLUX MEASUREMENT DURING THE MAXIMUM FLUX
MODE WAS OBYAINED, OR (2) FOR ELECTRONS, A POLAR SCAN AND AN
AZIMUTHAL SCAN AT E/Q = 100 V. IN THE MAXIMUM FLUX MODE, ONLY
THE CENTRAL COLLECYOR WAS OBSERVED, AND THE PEAK FLUX OBTAINED
AND THE AZ{ MUTHAL DIRECTION (To 2-13/16 O0O€£G) OF THE
OBSERVATION WERE REPQRTED. A COMPLEYE SET OF MEASURENMENTS
CONSISTED OF SEVEN SETS OF TON MEASUREMENTS (AY EACH EvQ
STEPS) AND ONE SET OF ELECTRON MEASUREMENTS (AT EACH E/Q
STEPS)s AT THE HIGH BIT RATES (S12 AND 256 BPS) ONE SET OF JON
MEASUREMENTS TYOOK 62 SEC AND ONE SET OF ELECTRON MEASUREMENTS
38 SEC. AT THE LOW 81T RATES (64, 16+ AND 8 BPS), ONE SEY OF
10N MEASUREMENTS TOOK 37 SEC AND ONE SET OF ELECTRON
MEASUREMENTS 28 SEC. AT 64 BPS. A COMPLETE SET OF MEASUREMENTS
(SEVEN IONS PLUS ONE ELECTRON) WAS TAKEN AND TELEMETERED EVERY
402.5 SEC. AT 16 BPS, IT TOOK 1610 SEC AND AY 8 RPS, IT TOOK
3220 SEC.
FEFESEFEENIEFERFXNEERX XSRS ® PIONEER @ $2XE44 2R FEESXXEFRSXIESS
SPACECRAFT COMMON NAME- PIONEER 9

ALTERNATE NAMES- PIONEER=-D, PL-688K

03533
NSSDC ID- 68-100A

LAUNCHED AND OPERATING NORMALLY

AT A SUBSTANDARID DATA ACQUISITION RAYE SINCE 05/19/69%.
LAUNCH DATE- 11/08/68 SPACECRAFT WEIGHT~ 147. KG
LAUNCH SITE- CAPE CANAVERAL+ UNITED STATES
LAUNCH VEHICLE- DELTA
SPONSORING COUNTRYZAGENCY

UNITED STATES NASA-0SS
INITIAL ORBIT PARAMETERS

ORBIT TYPE~ HELIOCENTRIC EPOCH DATE- t1/08/68

ORBIT PERIOD- 297.6 DAYS INCLINATION- ,086509 DEG

PERIAPSIS- 0.7542 AU RAD APOAPSIS— 0.9905 AU RAD
RECENT ORBIT PARAMETERS

ORBIT TYPE~ HELIQCENTRIC EPOCH DATE- 11/08/68

DRBIY PERIOD- 297.6 DAYS INCLINATION-~ ,086509 DEG

PERIAPSIS= 0.7542 AU RAD ARPOAPSI S~ 0.9905 AU RAD

PS=PROJECT SCIENTIST,
SC=PROGRAM SCIENTIST)

SPACECRAFT PERSONNEL (PM=PROJECT MANAGER.
MG=PROGRAM MANAGER.

PM ~ CaFe HALL . sesevesess s NASA-ARC

MOFFETT FIELD, CA
PS - JeHe MWOLFE o oo e NASA-ARC

MOFFETT FIELD, CA
MG - FeDe KOCHENDORFER <seneeesNASA HEADGUARTERS

WASHINGTON, DC
SC - A.Ge. DOPP . +sNASA HEADQUARTERS

WASHINGTON, DC
SPACECRAFT BRIEF DESCRIPTION

PIDNEER 9 W®AS THE FOURTH IN A SERIES OF SDLAR-ORBITING,
SPIN-STABILIZED, AND SOLAR-CELL AND BATTERY-POWERED SATELLITES
DESIGNED TC OBTAIN MEASUREMENTS OF [NTERPLANETARY PHENOMENA
FROM WIDELY SEPARATED POINTS IN SPACE ON A CONTINUING BASIS.
THE SPACECRAFT CARRIED EXPERIMENTS TD STUDY THE POSITIVE [ONS
AND  ELECTRONS IN THE SOLAR WINDs THE INTERPLANETARY ELECTRON
DENSITY (RADIO PROPAGATION EXPERIMENT}, SDLAR ~ 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 TQ THE
ECLIPTIC PLANE AND POINTED TOWARD THE SOUTH ECLIPTIC POLE. BY
GROUND COMMAND, ONE OF FIVE BIT RATES, ONE OF FOUR DATA
FORMATS . AND ONE OQF 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 PR IMARILY SCISNTIFIC DATA AND
CONSISTED OF THIRTY-TWO 7-BIT WORDS PER FRAME. ONE SCIENTIFIC
DATA FORMAT WAS USED AT THE TWwO HIGHEST BIT RATES, ANOTHER WwAS
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 MODES WERE REAL TIME. TELEMETRY STORE, OUTY CYCLE
STORE, AND MEMORY READOUT., IN THE REAL-TIME MODE, DATA WERE
SAMPLED AND TRANSMITTED DIRECTLY {(WITROUT STORAGE} AS
SPECIFIED BY THE DATYA FORMAY AND BIT RATE SELECTED. IN THE
TELEMETRY STORE MODE » DATA WERE SYORED AND TRANSMITYED
SIMULTANEOQUSLY IN THE FORMAT AND AT THE BIT RATE SELECTED. IN
THE DUTY CYCLE STORE MODE, A SINGLE FRAME DF SCIENTIFIC DATA
WAS COLLECTED AND STORED AT A RATE OF 512 BPS. THE TIME PERIOD
BETWEEN WHICH SUCCESSIVE FRAMES WERE COLLECTED AND STORED
CouULD VARIED BY GROUND COMMAND BETWEEN 2 AND 17 MIN TO
PROVIDE PARTIAL DATA COVERAGE FOR PERIODS OF UP TO 19 HR. AS
LIMITED 8Y THE 8IT STORAGE CAPACITY. IN THI MEMORY READOUT
MODE » DATA WERE READ DUT AT WHATEVER BIT RATE WAS APPRDOPRIATE
TO THE SATELLITE DISTANCE FROM THE EARTH. THE BIT RATE FOR THE
MAJORITY OF THE DATA WAS S12 BPS FROM NOVEMBER 8. 1968, TO
JANUARY 15, 1969, 256 BPS FROM JANUARY 16. 1969, YO JANUARY
29, 1969, 64 B8PS FROM JANUARY 30, 1969 TO MARCH 27, 1969, AND
16 OR 8 B8PS THEREAFTER. HIGHER BIT RATES WERE USED WHEN THE
SPACECRAFT WAS TRACKED BY THE 64-CM ANTENNA, BUY THE DATA
COVERAGE 8Y THIS ANTENNA wAS LOW, THE DATA COVERAGE AVERAGED
CLOSE YO 100 PERCENT FOR THE FIRST 29 WEEXKS AFTER LAUNCH.
AFTER THIS, DATA COVERAGE DROPPEO TO CLOSE TO S50 PERCENT UNTIL
DECEMBER 1969, AND 1Y VARIED BETWEEN LO AND 30 PERCENT THROUGH
JuLy 1971. ALMOST NO OATA WERE ACQUIRED BETWESEN JULY 1971 AND

BE




JUNE 1972« FOR THE NEXT 10 MONTHS COVERAGE wAS TYPICALLY
BETWEEN 134 AND 30 PERCENT, WITH 100 PERCENT COVERAGE FOR THE
MAJOR SOLAR ACTIVE PERIOD OF AUGUST 1972, FROM APRIL 1973

THROUGH FEBRUARY 1974 PERCENT COVERAGE AVERAGED 5 PERCENT.

=—=—==== PIONEER 9+ BERG

EXPERIMENT NAME- COSMIC DUST DETECTOR

NSSDC ID- 68-100A-04
LAST REPORTED STATE- LAUNCHED AND OPERAT ING NORMALLY
AT A SUBSTANDARD DATA ACQUISITION RATE SINCE 05/19/69.

0SS DIVISION- PLANETARY PROGRAMS
OISCIPLINE(S)— PLANETARY ATMOSPHERES
INTERPL ANETARY DUST

PLANETOLOGY

EXPERIMENT PERSONNEL {PI=PRINCIPAL INVESTIGATYOR, TL=TEAM LEADER

OI=0THER INVESTIGATOR. TM=TEAM MEMBER)
eteessccvsveee s e NASA-GSFC
GREENBELT,

PI - D.E. BERG
MD
BRIEF DESCRIPTION
EXPERIMENT WAS DESIGNED TO (1) MEASURE THE COSMIC
DENSITY IN THE SOLAR SYSTEM, (2) DETERMINE THE
OF COSMIC DUST CONCENTRATIONS 1IN THE EARTH'S
DETERMINE THE GRADIENT, FLUX DENSITY, AND SPEED OF
IN METECR STREAMS, AND (4) PERFORM AN IN=FLIGHT
EXPERIMENT ON THE RELIABILITY OF THE MICROPHONE AS A
DUST  SENSOR. THE EXPERIMENT INSTRUMENTATION WAS
TO THAT CARRIED ON PIONEER 8, CONSISTING ESSENTIALLY
THIN FILM-GRID DETECTORS (SEPARATED BY A DISTANCE OF 5
PRODUCED AN ELFCTRICAL SIGNAL WHEN THE FILM WAS
BY A MICROMETEORDID. EACH FILM HAD A SENSITIVE AREA
CM  AND WAS COMPOSED OF 16 SEGMENTS THAT PROVIDED
OIRECTION AND THE TIME OF FLIGHT NEEDED FOR THE

EXPER IMENT

THIS
DUST  FLUX
DISTRIBUTION
ORBIT, (3)
PARTICLES
CONTROL
CosSMIC
IDENT ICAL
oF Two
CM)  THAT
PENETRATED
oF 100 so
BOYH  THE
ME TEORDID
AND REAR FILM
AND 9 COSMIC
HYPOTHESIS THAT
ORIGIN.

SENSOR «
DUST EXPERTIMENTS
THE BULK OF

THE COMBINED RESULTS OF THE PIONEER 8
LENT STRONG SUPPORT TO THE
METEOROID DUST IS OF COMETARY

~——==—— PIONEER 9,

ESHLEMAN ——~=
EXPERIMENT NAME- TWO—FREQUENCY BEACON RECEIVER
NSSDC ID- 68-100A-03

LAST REPORTED STATE~ LAUNCHED AND OPERATING PARTIALLY
AT THE STANDARD DATA ACQUISITION RATE SINCE 05/19/69.«

0SS5 DIVISION- PLANETARY PROGRAMS
DISCIPLINE(S)- PARTICQLES AND FIELDS
1ONOSPH. + RADIO PHYSIC

PLANETARY ATMOSPHERES

EXPERIMENT PERSONNEL (PI=PRINCIPAL INVESTIGATOR, TL=TEAM LEADER
OI=0DTHER INVESTIGATOR, TM=TEAM MEMBER)

VeRa

PL - ESHLEMAN cocceevecoees STANFORD U
STANFORD,s CA

o1 - TeAs CROFT esseeacnreseess STANFORD U
STANFORD., CA

O - H.T. HOWARD svesvesaceaseeaSTANFORD U
STANFORD. CA

01 = Rasias LEADABRAND sceacseseesSTANFORD RES INST
MENLO PARK, CA

Ol - ReA. LONG sescavusnsncesesSTANFORD RES INST
MENLO PARK. .CA

or - A.M, PETERSON e¢ccevaneceess STANFORD U
STANFORD, CA

EXPERIMENTY BRIEF DESCRIPTION

BOTH 423.3-MHZ AND ITS 2/17 SUBHARMONIC 49.8-MHZ SIGNALS
‘WERE TRANSMITYED FROM A 46-M STEERABLE PARABOLIC ANTENNA AT
STANFORD UNIVERSITY TO THE TWwO-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-L OCKED RECEIVER COUNTED THE BEAT FREQUENCY
ZERO CROSSINGS OF THE RECEIVED SIGNALS TO OBTAIN MEASUREMENTS
OF PHASE-PATH DIFFERENCES. OIFFERENTIAL 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 TONOSPHERIC CONTRIBUTION {(uP TO A SELECTED
ALTITUDE OBTAINED FROM DOTHER EXPERIMENTAL TECHNIQUES) COW D BE
SUBTRACTED TO PRODUCE DATA DESCRIBING THE INTERPLANETARY
ELECTRON CONTENT OF THE SOLAR WIND AND ITS VARIATIONS. FOR
TSIMILAR EXPERIMENTS FDOR OTHER TIME PERIODS SEE 67-123A-03,
66-075A~08, 65-105A-04, AND 67-060A-02. A MORE DETAILED
DESCRIPTION OF THE EXPERIMENT CAN BE FOUND IN JOURNAL OF
GEQPHYSICAL ' RESEARCH, VOL e 17, PP 3325-3327s AND IN RADIQ
SCIENCEs VOL. 6.+ PP, 55-63.

PIONEER 9+ MCCRACKEN

EXPERIMENT NAME- COSMIC-RAY ANlSdYROPV
NSSDC ID- 68-100A-05

LAST REPORTED STATE-.LAUNCHED AND OPERATING NORMALLY
AT ‘A SUBSTANDARD DATA ACQUISITION RATE SINCE 05/19/69.

0SS DIVISION- PLANETARY PROGRAMS
DISCIPLINE(S)- PARTIQES AND FIELDS

TO TRAVERSE THE 5-CM DISTANCE BETWEEN THE FRONT FILM.

69

EXPERIMENT PERSONNEL (PI=PRINCIPAL INVESTIGATOR. TL=TEAM LEADER
OI=0THER INVESTIGATOR, TM=TEAM MEMBER)

Pl - KeGe MCCRACKEN coesesssesesl OF ADELAIDE
ADELAIDE, AUSTRALIA
Ol = UeRe RAD eeeccannsesacesaaPHYSICAL RESEARCH LAB
AMMADABED. INDIA
DI = WeCs BARTLEY ..,eesccessseU OF TEXAS, DALLAS
. DALLAS, TX
EXPERIMENT BRIEF DESCRIPTION
THIS EXPERIMENT CONSISTED OF A CSI SCINTILLATOR AND
THREE SOLID=-STATE TELESCOPES. THE CSI SCINTILLATOR WAS
COLLINMATED BY AN ANTICOINCIDENCE PLASTIC SCINTILLATOR AND HAD
A CONICAL APERTURE wIiTH a 38.2-DEG AALF-ANGLE « THE
SCINTILLAYOR LOOK DIRECTION WAS CENTERED IN THE ECLIPTIC
PLANE. THREE SOLID-SYATE DETECTORS WERE ORIENTED IN A FAN
ARRANGEMENY W®ITH 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 ACCEPTYANCE CONE OF 23-DEG HALF-ANGLE. THE MEAN VIEWING
DIRECTIONS OF THE TELESCOPES ¥ERE 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 45-DEG INTERVALS DURING THE
SPACECRAFT SPIN., WHILEs IN THE SECOND, SPIN-INTEGRATED COUNTS
WERE . ACQUIRED. IN THE FIRST MODE, THE SCINTILLATOR SEPARATELY
MEASURED PARTICLES WITH ENERGIES IN THE RANGES T4 TO 21.5
MEV/NUCLEON AND 197 TO 63.0 MEV/NUCLEON (NO SPECIES
DISCRIMINATION) WHILE EACH SOLID-STATE TELESCOPE SEPARATELY
MEASURED PROTONS 1IN THE ENERGY RANGES 343 TO 346 MEV AND 3.6
TO 647 MEV. TN THE SECOND MODE. YHE SCINTILLATOR SEPARATELY
MEASURED PARTICLES IN SIX CONTIGUOUS ENERGY INTERVALS BETWEEN
4.5 AND 40 MEV/NUCLEDN (INTERVAL LOWER LIMITS AT 4.5s 7.0.
Q64 13, 21, AND 28 MEV/NUCLEON), WHILE EACH DF THE
SOLID-STATE TELESCOPES SEPARATELY MEASURED PRDOTONS IN THE
ENERGY RANGES 1 TO 8, 1 TO 5, 1 TO 3., AND 4 TO 6 MEV AND ALPHA
PARTICLES IN THE ENERGY RANGE 4 TO 8 MEV. DURING EACH 22a4-B1T
MAIN TELEMETRY FRAME, TwO FIRST-MODE 9-8IT ACCUMULATORS AND
ONE SECONO-MODE 9-BIT ACCUMULATOR WERE READ OUT. INFLIGHTY
CALIBRATION  OF THE SCINTILLATOR AND OF SOME OF THE ELECTRONICS

WAS PERFORMED DAILY. SEE BUKATA ET AL, [EEE TRANS. NUCe. SCles
NS—17. PP 18-24, 1970, FOR A4 MORE ODETAILED EXPERIMENT
DESCRIPTION. .

—=m=e-= PIONEER 9y SCARF —=-=-

EXPERIMENT NAME- PLASMA WAVE DETECTOR

NSSDC ID- 68-100A-07
LAST REPORTED STATE- LAUNCHED AND OPERATING NORMALLY
AT A SUBSTANDARD DATA ACQUISITION RATE SINCE 05/19/69.

DSS DIVISION~ PLANETARY PROGRAMS
DISCIPLINE(S)~ IONUSPHa. + RADIO PHYSIC

EXPERIMENT PERSONNEL (PI=PRINCIPAL INVESTIGATOR, TL=TEAM LEADER
° QE=NTHER [INVESTIGAYOR, TM=TEAM MEMBER)
seevesesasas seeTRW SYSTEMS GROUP
REDONDO BEACH, CA
GREEN veossesansecesaTRN SYSTEMS GROUP
REDONDO BEACH. CA
veeseesscescseasTRW SYSTEMS GROUP
REDONDO BEACH, CA
ssessnssse TRW SYSTEMS GRDOUP
REDONDO BEACH. CA

Pl = FaeLe SCARF

or - TeMo

Ol — GeM., CRODK

0! - R.W. FREDERICKS
EXPERIMENT BRIFF DESCRIPTION

ELECTROSTATIC AND ELECTROMAGNITIC PLASMA WAVES WERE
MEASURED IN THE SOLAR WIND NEAR 1 AU USING AN UNBALANCED
ELECTRIC DIPOLE ANTENNA. THE 423-MHZ STANFORD UNIVERSITY
ANTENNA, WHICH SERVED AS THE SENSOR. WAS CAPACITIVELY COUPLED
TO THREE TELEMETRY CHANNELS. CHANNEL 1 WAS A 15-PERCENT
BANDPASS FILTER CENTERED AT 400 HZ. CHANNEL 2 WAS A 1S-PERCENT
BANDPASS FILTER CENTERED AT 30 KHZ. THESE CHANNELS WERE EACH
SAMPLED 64 TIMES PER TELEMETRY SEQUENCE.  CHANNEL 3 WAS A
BROADBAND 100-HZ TO 100-KHZ CHANNEL. THE BROADBAND CHANNEL WAS
FED INTD A COUNT RATE METER THAT MEASURED THE NUMBER OF
POSITIVE GOING PULSES PER UNIT TIME HAVING AMPLITUDES LARGE
ENQUGH TO CROSS THE PRESENT TRIGGER LEVEL. THE TRIGGER LEVEL
WAS VARIED THROUGH EIGHT STEPS EIGHT TIMES PER TELEMETRY
SEQUENCE. THE TRIGGER LEVELS, TOGETHER WITH THE COUNT RATE AT
EACH LEVEL, GAVE A MEASURE OF THE BROADBAND PDWER SPEC TRUM.
THE TELEMETRY SEQUENCE WAS REPEATED OVER TIME INTERVALS FROM 7
MIN 28 SEC TO 472 MIN S2 SEC. WITH MOST OF THE DATA OBTAINED
AT S9 MIN 44 SEC PER TELEMETRY SEQUENCE DURING THE FIRST YEAR
OF ACQUISITIONS THIS IMPLIES THAT ONE 8-5TEP PULSE HEIGHT
ANALYSIS AND EIGHT 400-HZ AND 30-xHZ MEASURSMENTS WERE MADE
EVERY 7 MIN 28 SEC.

==-——== PIONEER 9+ SONETT

EXPERIMENT NAME- THREE-AXIS MAGNETOMETER

NSSDC ID- 68-100A-01

LASY REPORTED STATE- LAUNCHED AND OPERATING NORMALLY
AT A SUBSTANDAXID OATA ACQUISIFION RATE SINCE 05/19/69.

0SS DIVISION- PLANETARY PROGRAMS
DISCIPLINE(S)- PARTICLES AND FIELDS

EXPERIMENT PERSONNEL (PI=PRINCIPAL INVESTIGATOR, TL=TEAM LEADER
OI=0OTHER INVESTIGATOR., TM=TEAM MEMBER)
esscseavescsssslU OF ARIZONA
TUCSON, AZ

Pl - C.Pe. SONETT



OI - DeSe COLBURN casevevesNASA-ARC

MOFFETT FIELO,

CA
EXPERIMENT BRIEF DESCRIPTION

A BOOGM-MDUNTED, TRIAXIAL FLUXGATE MAGNETOMETER WAS USED
T0 STUDY THE INTERPLANETARY MAGNETIC FIELO AND TS
FLUCTUATIONS. THE SENSORS WwERE ORTHOGONALLY MOUNTED WITH ONE
AXIS PARALLEL YO THE SPACECRAFT SPIN AXIS. UPON COMMAND: A
MOTOR INTERCHANGED A SENSOR IN THE SPIN PLANE WITH THE SENSOR
‘ALONG THE SPIN AX1Ss ENABLING INFLIGHT DETERMINATION OF ZERO
LEVELS. EVERY 24 IR, THE INSTRUNENT WAS COMMANDED INTO A
SELF-CALIBRATE SEQUENCE, AND THIS WAS OFTEN REPEATED AFTER THE
SENSORS WERE FLIPPED. THE INSTRUMENT » WHICH HAD A DYNAMIC
RANGE OF PLUS OR MINUS 200 GAMMAS ¥ITH A RESOLUTION OF PLUS OR
MINUS 0e2 GAMMA, WAS CAPABLE OF INFLIGHT DEMODULATION OF THE
SIGNALS RECEIVED FROM THE TwO SENSORS IN THE SPIN PLANE. EACH

MAGNET IC FIELD COMPONENY WAS DIGITVIZED INTO A 10-8IT TELEMETRY
WORD NINE MAGNETIC FIELD COMPONENTYS, COMPRISING THREE
MAGNETIC FIELD VECYORSs WERE TRANSMITTED IN EACH SPACECRAFT
TELEMETRY FRAME.

~=e——== PJONEER 9, WEBBER

EXPERIMENT NAME-~ COSMIC-RAY TELESCOPE
- NSSDC ID- 68-100A-06

"LAST REPORTED STATE- LAUNCHED AND OPERATING NORMALLY
AT A SUBSTANDARD DATA ACQUISITION RATE SINCE 05/19/69.

‘DSS DIVISION~ PLANETARY PROGRAMS
OISCIPLINE(S)~ PARTICLES AND FIELDS

EXPERIMENT PERSONNEL (PI=PRINCIPAL INVESTIGATOR: TL=TEAM LEADER
- DI=OTHER INVESTIGATOR, TM=TEAM MEMSER)
eelU OF NEW HAMPSHIRE
DURHAMs NH

Pl - WesRs WEBBER
EXPERIMENT BRIEF DESCRIPTION

THIS EXPERIMENT UTILIZED A TELESCOPE COMPRISED OF FIVE
SOLID-STATE SENSORS, A CERENKOV OETECTOR, AND AN
ANTICOINCIDENCE SHIELD. THE TELESCOPE AX1S WAS PERPENDICULAR
TO THE SPACECRAFT SPIN AXISe. AS DETERMINED BY TWO COINCIDENCE
MODES AND ELECTRONIC DISCRIMINATION DF SENSOR OUTPUT PULSES,
PARTICLES MEASURED WERE ELECTRONS IN THREE CONTIGUOUS ENERGY
INTERVALS BETWEEN 0«31 AND S.1 MEV, PROTONS .IN FIVE CONTIGUOUS
ENERGY INTERVALS BETWEEN 2.2 AND 42 MEV, AND ALPHA PARTICLES
IN THOSE CONTIGUOUS ENERGY INTERVALS BETWEEN 5.8 AND 42
MEV/NUCLEON. A THIRD COINCIDENCE MODE MEASURED THE SUM OF
COUNTS DUE TO ELECTRONS AHBOVE 0.6 MEV AND NUCLET ABOVE 14
MEV/NUCLEON« A  FOURTH COINCIDENCE MODE MEASURED THE SUM OF
NUCLET ABOVE 42 MEV/NUCLEON AND ELECTRONS ABOVE S.1 MEV,
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 TYYPICALLY IN
TENS OF SECONDS. IN ALL CASES. THEY WERE LONGER THAN THE
SPACECRAFT SPIN PERIOD. AT THE PRESENT LO¥ TELEMETRY BIT
RATESs THE DATA ARE RATHER SPARSE.
——————— WOL FE

PIONEER "9,

EXPERIMENT NAME- ELECTROSTATIC ANALYZER

NSSDC ID- 68-100A-02
LAST REPORTED STATE- LAUNCHED AND OPERATING PARTIALLY
AT A SUBSTANDARD DATA ACQUISITION RATE SINCE 05/19/69.

0SS DIVISION— PLANETARY PROGRAMS

DISCIPLINE(S)~- IONOSPHERES PARTICLES AND FIELDS

EXPERIMENT PERSONNEL (PI?PRINCH'-"AL INVESTIGATOR, TL=TEAM LEADER
OI=QTHER INVESTIGATOR. TM=YEAM MEMBER)
PI = JeHe WOLFE .e «eNASA-ARC
MOFFEYT FIELD, CA
01 = DD MCKIBBIN coess =ee NASA=ARC
. MOFFEYT FIELDs CA
EXPERIMENT BRIEF DESCRIPTION
A TRUNCATED HEMISPHERICAL ELECTROSTATIC ANAL YZER

(120-DEG TOTAL PARALLEL PLATE CURVATURE) WITH THREE CONTIGUOUS
CURRENT COLLECTORS WAS USED TO STUDY THE ODIRECTIONAL INTENSITY
OF THE ELECTRONS AND POSITIVE IDNS IN THE SOLAR WIND. IONS
WERE OETECTED IN 30 LOGARITHMICALLY EQUISPACED ENERGY PER UNIT
CHARGE (E/Q) STEPS FROM 150 TO 15,000 V. THERE WAS AN ELECTRON
MDDE OF OPERATION IN WHICH ELECTRONS WERE MEASURED IN 14
LOGARITHMICALLY EQUISPACED €E/0Q STEPS RANGING FROM 12 TO 1000
Ve THERE WAS ALSO A ZERD E/Q» OR BACKGROUND, STEP. N
OPERATION, THE ELECTRONS WERE MEASURED FIRSTs THEN BACKGROUND.
AND THEN FHE IONS. THE THREE COLLECTORS MEASURED PARTICLES
INCIDENT FROM THREE DIFFERENT CONTIGUOUS ANGULAR INTERVALS
RELATIVE TO THE SPACECRAFT EQUATORIAL PLANE (SAME AS THE
ECLIPTIC PLANE). Y'_ﬂ COLLECTORS MEASURED FLUX FROM 10 TO 85
DEG ON EITHER SIDE OF YHE SPACECRAFT EQUATORIAL PLANE, AND THE
THIRD MEASURED FLUX iN A 20~-DEG INTERVAL CENTERED ON THE
SPACECRAFT EQUATORIAL PLANE. AS THE SPACECRAFY WAS SPINNING,
FLUXES WERE MEASURED IN 23 POSSIBLE 2-13/16-DEG-WIDE AZIMUTHAL
ANGULAR SECTORS. SEVENTEEN OF THESE SECTORS WERE CONTIGUOUS
AND BRACKETED THE SOLAR DIRECTION (AS DETERMINED 8Y
REFERENCING THE NORMAL TG THE INSTRUMENT APERTURE TO THE SPACE
SUN SENSOR PULSE?. THE REMAINING SIx SECTORS WERE WIDELY
SPACED. THE INSTRUMENT HAD THREE MODES OF DATA COLLECTION -
POLAR SCANs AZIMUTHAL SCAN, AND MAXIMUM FLUX. AT THE TwO
HIGHEST BIT RATES (512 AND 256 BPS) THE POLAR SCAN MODE. WAS
ALTERNATED WITH THE AZIMUTHAL SCAN MODE AT EACH E/Q STEP. IN
THE POLAR SCAN MODE, ALL THREE COLLECTORS ®ERE OBSERVED, ANOD
THE PEAK FLUX OBTAINED AND THE AZIMUTHAL DIRECTION (YO 2-13/16

70

DEG) OF THE O0OBSERVATION WERE REPORTED FOR EACH COLLECYOR. IN
THE AZIMUTHAL SCAN MODE, THE PEAK FLUX OBSERVED IN THE 23
AZIMUTHAL SECTORS ®wAS RECOROED FOR THE CENTRAL COLLECTOR AT
EACH E/Q STEP. AT THE LOW BIT RATES (64, 16+ AND 8 BPS), THE
MAXIMUM FLUX MODE WAS USED AT EACH E/Q STEP FOLLOWED BY EITHER
(1) FOR TONS,. A POLAR SCAN AND AN AZIMUTHAL SCAN AT THAT E/ZQ
STEP WHERE THE PEAK FLUX MEASUREMENT DURING THE MAXIMUM FLUX
MODE WwAS OBTAINED, OR (2) FOR ELECTRONS, A POLAR SCAN AND AN
AZIMUTHAL SCAN AT E/O0 = 100 V. IN THE MAXIMUM FLUX MODE., ONLY
THE CENTRAL COLLECTOR WAS OBSERVED, AND THE PEAK FLUX OBTAINED
AND THE AZIMUTHAL OIRECTION (To 2-13/16 DEG) oF THE
OBSERVATION WERE REPORTED. A COMPLETE SET OF MEASUREMENTS
CONSISTED OF SEVEN SETS OF [ION MEASUREMENTS (AT EACH E/Q
STEPS) AND ONE SEY OF ELECTRON MEASUREMENTS (AT EACH E/Q
STEPS)e AT THE HIGH BIT RATES (512 AND 256 8PS) ONE SET OF ION
MEASUREMENYS TOOK 62 SEC AND ONE SET OF ELECTRON MEASUREMENTS
38 SECe AT THE LDW BIT RATES (64, 16, AND 8 BPS), ONE SET OF
10N MEASUREMENTS TOOK 37 SEC AND ONE SET OF ELECTRON
MEASUREMENTS 28 SEC. AT 64 BPS, A COMPLETE SEY 0OF MEASUREMENTS
{SEVEN [IONS PLUS ONE ELECTRON)} WAS TAKEN AND TELEMETERED EVERY
402.5 SEC. AT 16 BPS, IT TOOK 1610 SEC. AND, AT 8 8PS, IT TOOK
3220 SEC.

SEERBREXXSEEARER BN KR SS S0k PIONEER 10 SES5 3450 ER XIS REE R A REE

SPACECRAFT COMMON NAME- PIONEER 10
ALTERNATE NAMES~ PIONEER-F, PL-723D
05860
NSSDC 10~ 72-012A
LAST REPDRTED  STATE-
AT THE STANDARD

LAUNCHED AND OPERATING NORMALLY
DATA ACQUISITION RATE SINCE 03/03/72.
231.

SPACECRAFT WE IGHT- KG

UNITED STATES

LAUNCH DATE- 03/02/72
LAUNCH SITE= CAPE CANAVERAL.,
LAUNCH VEHICLE- ATLAS~-CENT

SPONSORING COUNTRY/AGENCY

UNITED STATES NASA-0SS

SPACECRAFT PERSONNEL (PM=PROJECT MANAGER, PS=PRDJECT SCIENTIST,
MG=PROGRAM MANAGER, SC=PROGRAM SCIENTIST)
PM ~ CoFa HALL ecosssssvscanceaNASA-ARC
MOFFETT FIELD., CA
PS = .JeHe WOLFE cevevevenccseesNASA-ARC
MOFFETT FIELDs CA
MG -~ FeDa KOCHENDORFER seseseeeNASA HEADQUARTERS
WASHINGTON, DC
SC = AeGe UOPP sececcecccsecsessNASA HEADQUARTERS
WASHINGTON, DC
SPACECRAFY BRIEF DESCRIPTION
PIONEER 10 WAS THE FIRSY OF TWD 258-XGs SPIN-STA3ILIZED
(AT 4.8 RPM), EARTH-POINTING SPACECRAFT DESIGNED TQ PROVIDE

INTERPLANETARY MEDIUM, THE ASTEROID BELT.
THE SPACECRAFT COMPLEMENTY OF
AND ENERGETIC PARTICLE

DETECTORS. AN 1 MAG ING
AND AN IR RADIOMETER.
AND CELESTIAL MECHANICS

INFORMATION QN THE
AND JUPITER AND ITS ENVIRONMENT.
t1 EXPERIMENTS INCLUDED PLASMA
DETECTORS, A MAGNETOMETER. METEROID
PHOTOPOLARIMETER, A UV PHOTOMETER
PASSIVE TIONOSPHERIC QCCULTATION
STUDIES WERE ALSO CARRIED OUT. POWER WAS PROVIDED 8Y FOUR
BOOM-MOUNTED RADIOISOTOPE THERMOELECTRIC GENERATORS. EIGHT BIT
RATES {8 TO 2048 B8PS) WERE AVAILABLE. OURING JOVIAN ENCOUNTER
THE BIT RATE WAS 1024 BPS. PIONEER 10 CROSSED THE JOVIAN B0OW
SHOCK AT ABOUT 108 PLANETARY RADII ON NOVEMBER 26s, 1973,
ALMOST 21 MONTHS AFTER LAUNCH AND AFTER SURVIVING ITS TRANSIT
oF THE ASTERCID BELT wITH NO DAMAGE. CLOSEST APPROACH
OCCURRED ON DECEMBER 4, 1973, AT 130,000 KM (1.8 PLANETARY
RADITI) ABOVE THE CLOUD TOPS. FINAL EXIT FROM THE JOVIAN
MAGNETOSHEATH OCCURRED AT ABOUT 240 PLANETARY RADII. DESPITE
YHE INTENSE FLUXES OF VERY ENERGETIC PARTICLES. THE SPAZECRAFT
SYSTEMS (EXCEPT THE SPACECRAFT STELLAR REFERENCE ASSEMBLY) AND
EXPERIMENTS {EXCEPT FOR THE ASTEROID-MEYEQROID DETECTOR})
SURVIVED THE JOVIAN ENCOUNTER WELL. THE SPACECRAFT (S NOW ON
A  TRAJECTORY OF ESCAPE FROM THE SOLAR SYSTEM. 1T IS EXPECTED
TC TRANSMIT DATA UNTIL 1977, WHEN THE SPACECRAFT WILL BE ABOUT
20 AU IN THE DISTANCE.

PIONEER 10s ANDERSON

EXPERIMENT NAME- CELESTIAL MECHANICS

NSSDC 10- 72-012A-09

LAST REPURTéD STATE~ LAUNCHED AND DPERATING NORMALLY
AT THE STANDARD OATA ACQUISITION RATE SINCZ 03/03/72.

0SS DIVISION=-
DISCIPLINE(S)—

PLANETARY PROGRAMS

ASTRONOMY TONDSPH. ¢ RADIO PHYSIC
PERSONNEL {(PI=PRINCIPAL INVESTIGATOR, TL=TEAM LEADER

OI=0THER INVESTIGATOR, TM=TZIAM MEMBER}

EXPERIMENT

PL ~ JeDe ANOERSON evesccccssesNASA-JSPL
! PASADENA, CA
O = GeWe NULL evssccasessasseceNASA=JPL
PASADENA, CA
EXPERIMENT BRIEF DESCRIPTION
TWO-wWAY DOPPLER TRACKING OF THE SPACECRAFT WAS USED TO
MAKE MORE PRECISE DETVERMINATIONS OF PLANETARY MASSES, THE
HELIOCENTRIC ORBIT OF JUPITER, AND THE GRAVITATIONAL FIELDS OF
THE SUNs JUPITER, AND THE GAL{LEAN SATELLITES.



—=--—--- PIONEER 10, FILLIUS

EXPERIMENT NAME- JOVIAN TRAPPED RADIATION
NSSDC iD- 72-012A-05

LAST REPORTED STATE- LAUNCHED AND OPERATING NORMALLY
AT THE STANDARD DATA ACQUISITION RATE SINCE 03/03/72.

0SS DIVISION=- PLANETARY PROGRAMS
DISCIPL INE(S)= PARTIQ ES AND FIELDS

EXPERIMENT PERSONNEL (PI=PRINCIPAL INVESTIGATOR, TL=TEAM LEADER
DI=0THER INVESTIGATOR. TM=TEAM MEMBER}

Pl = ReWe FILL [US U OF CALIF., SAN OIEGOD
SAN DIEGD, CA

01 - C.E. MCILWAIN . U DF CALIF. SAN DIEGO
SAN DIEGOs CA

EXPERIMENT BRIEF DESCRIPTION

THI5 EXPERIMENT CONSISTED OF FOUR DETECTORS.
COUNTER  MEASURED  ELECTRONS ABOVE 3, 7. AND 10 MEV. A
SOLID~STATE  ELECTRCN SCATTER  DETECTOR USED THREE
OISCRIMINATION LEVELS TO MEASURE ELECTRONS BEYWEEN 100 KEV AND
3 MEV. A DC SCINTILLATOR DETECTOR MEASURED THE SUM OF 25- TO
250-KEV ELECTRONS AND 800-KEV YO 250-MEV PROTONS. A SECOND
SOLID~STATE DETECTOR SEPARATELY MEASURED OMNIDIRECTIONAL 60—
TD 250-MEV PROTONS AND MINIMUM IONIZING PARTICLES. THE FIRST
THREE DETECTORS LOOKED PCRPENDICULAR TO THE SPACECRAFT SPIN
AX15. EACH DETECTOR HAD A 30 DEG HALF-ANGLE APERATURE. AND
EACH MADE EIGHT MEASUREMENTS PER SPACECRAFT SPIN PERIOD. wHILE
THIS EXPERIMENT IS5 PRIMARILY DESIGNED FOR ENCOUNTER, DATA WERE
OBTAINED.AT A LOW RATE IN INTERPLANETARY SPACE.

A CERENKOV

PIONEER 10

GEHRELS

EXPERIMENT NAME- IMAGING PHOTOPOLARIMETER {IPP)

NSSOC {0~ 72-012A-07
LAST REPORTED STATE- LAUNCHED AND OPERATING NORMALLY
AT THE STANDARD DATA ACQUISITION RATE SINCE 03/03/72.

0SS DIVISION- PLANETARY PROGRAMS
DISCIPLINE(S)~ ASTRONOMY
PLANETOLOGY

PLANETARY ATMOSPHERES

EXPERIMENT PERSONNEL (PI=PRINCIPAL INVESTIGATOR, TL=TEAM LEADER

OI=NTHER INVESTIGATOR, TM=TEAM MEMBER)
Pl - T. GEHFELS eeesvecsvnsesrsl OF ARIZONA
TUCSON, AZ
01 - D.Le. COFFEEN eosvsessscaesl OF ARIZONA
TUCSONs AZ
o1 - J.- HAMEEN-ANT ILLA eeeeseU OF ARIZONA
TUCSON, AZ
OI - C.E. KENKNIGHT ceseeescsesU OF ARIZONA
TUCSONs AZ
01 = ReFe HUMMER sesvesssescsss»sSANTA BARBARA RES CTR
GOLETA. CA
0 - M.Ge TOMASKO s¢eeccecssesel OF ARIZONA
TUCZON, AZ
0L - w. SWINDELL sevvesrsesesel OF ARIZONA

TUCSON. AZ

EXPERIMENT BRIEF DESCRIPTION

THE 1MAGING PMOTOPOLARIMETER  EXPERIMENT (IPP) WAS USED
ODURING JOVIAN ENCOUNTER TO MAKE STMULTANEOUS TwO~COLOR (BLUE -
3900 TO 4900 As RED - 5800 TO 7000 A) POLARIMETRIC AND
RADIUMETRIC 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 B~ X 8- MRAD FIELD-STDP APERTURE., WHILE THE
SPIN-SCAN IMAGING USED A 0.5~ X 0.5-MRAD APERTURE STOP,.
RELATIVE RADIOMETRIC CALIBRATION WAS DERIVED USING AN INTERNAL
TUNGSTEN LAMP .. LONG~TERM ABSOLUTE  CALIBRATION OF THE
INSTRUMENT WAS ACCOMPLISHED 8y MEANS  OF A SUNLIGHT
DIFFUSER/ATTENUATOR ELEMENT LOCATED IN THE SPACECRAFT ANTENNA
STRUCTUREs 1.E.s PRIMARY RADIOMETRIC CALIBRATION WAS ORTAINED
THROUGHOUT THE MISSTON BY PERIODICALLY COMMANDING THE
TELESCOPE TO VIEW THIS DIFFUSE BACKLIGHTED (SUNLIGHT) SOURCE.
THE EXPERIMENTAL TRAIN FOR THE IPP PACKAGE CONSISTED OF THE
FOLLOWING ELEMENTS -— (1) A NEAR-DIFFRACTION-LIMITED 2.54~CM
MAKSUTOV CATADIOPTRIC TELESCOPE (F/3.4)s (2) A FOCAL PLANE
WHEEL CONTAINING  FIELD-OF-VIEW APERTURES, DEPOLARIZERS,
CALIBRATION SOURCE, €TCes (3) A WOLLASTON PRISM TO SPLIT LIGHT
INTO TWO  ORTHOGONALLY POLARIZED  BEAMS, (3} A 45-DEG
DICHROMATIC MIRROR THAT REFLECTED WAVELENGTHS LESS THAN 5500 A
{BLUE BEAM) AND TPANSMITTED ALL LIGHT DF GREATER WAVELENGTH
(RED BEAM), (5) FOR EACH SPECTRAL BEAM (TWO POLARIZATIONS), A
FILTERING COATED RELAY LENS AND FOLDING MIRRDRS. AND (6) FOR
EACH SPECTRAL BEAM, Tw0O BENDIX CHANNELTRON DETECTORS (BLUE
BIALKAL I s-11 PHOTOCATHODES  RED $-20 PHOTOCATHODES) TO
REGISTER THE INTENSITY [N EACH POLARIZATION COMPONENT. (NOTE
= THIS EXPERIMENT WAS ALSD ABOARD PIONEER 11.)

JUDGE

PIONEER 10,
EXPERIMENT NAME- ULTRAVIOLET PHOTOMETRY
NSSDC [0~ 72-012A~-06

LAST REPORTED STATE- LAUNCHED AND OP'ERATING NORMALLY
AT THE STANDARD DATA ACQUISITION RATE SINCE 03/03/72.

0SS DIVISION-
DISCIPLINE(S)-

PLANETARY PROGRAMS

ASTRONIMY PLANETARY ATMOSPHERES

EXPERIMENY PERSONNEL (PI=PRINCIPAL INVESTIGATOR. TL=TEAM LEADER
01=0THER INVESTIGATOR, TM=TEAM MEMBER)

PI = DelLe. JUDGE secceccscsscreslU OF SOQUTHERN CALIF
LOS ANGELES. CA
O - ReWs CARLSON avesssscecsscl OF SOUTHERN CALIF

1L0S ANGELES. CA
EXPERIMENT BRIEF DESCRIPTION

THIS EXPERIMENT, CONSISTING OF A BROADBANDO PMHOTOME TER
SENSITIVE BETWEEN 200 AND 800 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 DAYSIOE, TO FIND THE
RATIO OF HYDROGEN TO HELIUM IN THE JOVIAN ATMOSPHERE, AND TO
FIND THE TEMPERATURE OF THE OQUTER PORTION 0F THE JOVIAN
ATMOSPHERE «
~ PIONEER 10+ KINARD

EXPERIMENT NAME- METEOQROID DETECTORS

NSSDC ID- 72-012A-04
LAST 'REPORTED STATE- LAUNCHED AND OPERATING NORMALLY
AT THE STYANDARD DATA ACQUISITION RATE SINCE 03/03/72.

0SS DIVISION- PLANETARY PROGRAMS
DISCIPLINE(S)- ASTRONOMY
PLANETOLOGY

PLANETARY ATMOSPHERES

EXPERIMENY PERSONNEL (PI=PRINCIPAL INVESTIGATOR. TL=TEAM LEADER

OI=0OTHER INVESTIGATOR, TM=TEAM MEMBER)

PI - WeHse KINARD o .o sssoNASA-L ARC

HAMPTON,. VA
0l -~ ReE. TURNER « s es e NASA-MSFC

HUNTSVILLE. AL
o1 - J.M. ALVAREZ eees eeoeeNASA=-L ARC

HAMPTON, VA
01 - D.Hs HUMES eesNASA-L ARC

HAMPTON, VA
OI - Rl O*NEAL ececcosvacoass s NASA-L ARC

HAMPTON, VA
EXPERIMENT BRIEF OESCRIPTION

THIS EXPERIMENT WAS DESIGNED TD MEASURE THE NUMBER OF

METEORDID IMPACTS ON THE PIONEFR 10 SPACECRAFY BY MEANS OF 12
PANELS EACH CONTAINING 18 PRESSURIZED CELLSs MOUNTED ON THE
BACK OF THE ANTENNA DISK. THE TOTAL EXPOSED AREA WAS 0.465 M
SQe EACH PANEL OF GAS-FILLED CELLS CONSISTED OF A 1-MIL-THICK
AND A 2-MIL-THICK SHEET OF STAINLESS STEEL WELDED TOGETHER IN
SUCH A WAY THAT MANY SMALL POCKETS OF GAS WERE LEFT BETWEEN
THEM. WHENEVER A POCKET WAS PUNCTURED, THE GAS ESCAPED AND A
COLD CATHODE DEVICE ODETECTED THE LDSS. THE RATE OF PRESSURE
LOSS INDICATED THE SIZE O0OF THE HOLE MADE. AND THUS THE
PARTICLE*S MASS AND INCIDENT ENERGY COULD BE DETERMINED. THE
COMBINATION OF THESE ODATA WITH TRAJECTORY DATA PROVIDED AN
INDICATION OF THE SPATIAL DENSITY OF THE PARTICLES. THE
1-MIL-THICK S10E OF TYHE GAS PANEL WAS EXPOSED TD THE
INTERPLANETARY MEDIUM, AND PENETRATIONS OF THE CELLS FROM THAT
SIODE INDICATED ENCOUNTERS wITH PARTICLES HAVING MASSES OF 1
NANOGRAM OR MORE. SOME 300 TO 400 HITS WERE EXPECYED BY THE
TIME THE SPACECRAFT COMPLETED ITS 200-DAY JOURNEY VHROUGH THE
ASTERDID BELT. AFTER PIONEER 10 ENTERED THE ASTERO1D BELT
BETWEEN MARS AND JUPITER ON JULY 1 1972, THE METEOROID
EXPERIMENT DETECTED UNUSUALLY LARGE NUMBERS OF METEOROIDS AND

DUSY PARTICLES.

PIONEER 10, KLIORE

EXPERIMENT NAME~ S-BAND OCCULTATION

NSSDC ID- 72-012A-10
LAST REPORTED STATE- LAUNCNED AND OPERATING NORMALL Y
AT THE STANDARD DATA ACQUISITION RATE SINCE 03/03/72.

0SS DIVISION- PLANETARY PROGRAMS

DISCIPLINE(S)- IONOSPH. + RADIO PHYSIC PLANETARY ATMOSPMERES

EXPERIMENT PERSONMNEL (PI=PRINCIPAL INVESTIGATOR, TL=TEAM LEAOER
DI=0DTHER INVESTIGATOR, TM=YEAM MEMBER)

Pl = AdJs KLIORE esecccencecessNASA-SPL
PASADENA, CA

0L — Ge FIELDBO sesesossssessNASA-IPL
PASADENA, CA

OI = Debs “CAIN sevcsssccaccsenscNASA-IPL
PASADENA, CA

Ol - B.le. SEIDEL evecnce e+eeNASA-GISS
NEW YORKs NY

0t - S.i. RASQOL . e +eNASA HEADQUARTERS

WASHINGTON, DC

EXPERIMENT

THIS

SPACECRAFT®S

DISTRIBUTION
ATMOSPHERE »

BRIEF DESCRIPTION

EXPERIVMENT UTILIZED RADIO REFRACTION EFFECTS ON THE
S~-BAND RADIO SIGNAL TO DETERMINE THE VERTICAL
OF NEUTRAL AND TONIZED SPECIES IN THE JOVIAN

======= PIONEER 10y MCDONALD -=---

EXPERIMENY NAME- COSMIC-RAY SPECTRA

NSSDC ID- 72-012A-12



LAST REPORTED STATE- LAUNCHED AND OPERATING NORMALLY
AT THE STANDARD DATA ACQUISITION RATE SINCE 03/03/72.

0SS DIVISION- PLANETARY PROGRAMS
DISCIPLINE(S)- PARTICLES AND FIELDS
EXPERIMENT PERSONNEL (PI=PRINCIPAL INVESTIGATOR, TL=TEAM LEADER
OTI=DYHER INVEST[GATOR, TM=TEAM MEMBER)
eccecescsasaNASA=-GSFC
GREENBELY, MD
sesescesnesll) OF ADELAIDE
ADELAIDE, AUSTRALIA
ssessccssscnacll OF NEW HAMPSHIRE
DURHAM, NH
ecesesccssacesAPPLIED PHYSICS LAB
SILVER SPRINGs MD
‘eseevsveseassNASA=GSFC
GREENBELT.,
eesevsens e NASA-GSFC
GREENBELT,

Pl - FaeBe MCOONALD

DI -~ KeGe MCCRACKEN

0 - WwW.R. WEBBER

0l - Ee<Ce ROELOF

Ol - Je.He TRAINOR
MD
DI - B.J. TEEGARDEN
) mo
BRIEF DESCRIPTION

EXPERIMENT CONSISTED oF THREE MULTIELEMENT
SOLID-STATE TELESCOPESs ALL LOOKING NORMAL TO THE SPACECRAFT
SPIN AXIS. THE HIGH-ENERGY TELESCOPE (HET) CONSISTED OF FIVE
COL INEAR SENSORS AND MEASURED STOPPING PARTICLES (2 = 1 TO 8)
IN THE ENERGY RANGE 20 TO SO0 MEV/NUCLEON AND PENETRATING
PARTICLES IN THE RANGE S0 TO 800 MEV/NUCLEON. CHARGE
RESOLUTION FOR PENETRATING PARTICLES #AS POSSIBLE UP TO 200
MEV/NUCLEONe THE FIRST LOW-ENERGY TELESCOPE (LET-1) HAD FOUR
ELEMENTS AND MEASURED STOPPING Z =1 TO 8 PARTICLES IN THE
ENERGY RANGE 3 TO 32 MEV/NUCLEON. THE SECOND LOW-ENERGY
TELESCOPE (LET-11) HAD THREE ELEMENTS AND MEASURED STOPPING
ELECTRONS BETWEEN SO AND 1000 KEV AND STOPPING PROTONS BETWEEN
50 KEV AND 20 MEV. FOR EACH TELESCOPE.
OBTAINED FOR EACH OF  SEVERAL  SENSOR
COINCIDENCE-ANT ICOINCIDENCE MODES. SOQME OF THE RATES FROM EACH
TELESCOPE WERE SECTORED INTO EIGHT OCTANTS IN THE SPACECRAFT
SPIN PLANE. 1IN ADDITION, THREE-SENSOR PULSE HEIGHT ANALYSIS,
wWiTH PRIORITY SCHEMES FAVORING THE ANALYSIS OF HEAVIER
PARTICLESs WAS ASSOCIATED WITH EACH TELESCOPE.

EXPER IMENT
THIS

PIONEER 10, SIMPSON

EXPERIMENT NAME- CHARGED PARTICLE COMPOSITION

NSSOC ID- 72-012A-02
LAST REPORTED STATE- LAUNCHED AND OPERATING NORMALLY
AT THE STANDARD DATA ACQUISITION RATE SINCE 03/03/72.

0SS DIVISION- PLANETARY PROGRAMS
DISCIPLINE{S)~ PARTICLES AND FIELDS
EXPERIMENT PERSONNEL (PI=PRINCIPAL INVESTIGATOR., TL=TEAM LEADER
OI=OTHER INVESTIGATOR. TM=TEAM MEMBER)
esessscesssssl OF CHICAGO
CHICAGD, IL
esceesseal OF MARYLAND
. COLLEGE PARK,
TUZZOLIND «sceccsceeslU OF CHICAGO
CHICAGD, IL

Pl = J.A. SIMPSON

o1 = J.J. D'GALL‘AGP'ER
MD

oI - A,

EXPERIMENY BRIEF DESCRIPTION
THIS EXPERIMENT WAS

COMPOSITION USING THREE

SEVEN-ELEMENT SOLID-STATE

TO MEASURE
TYPES of DETECTORS - (1) A
DETECTOR TELESCOPE. 2) A  HIGH
ENERGY ELECTRON DETECTOR (EGG), AND (3) A HIGH-ENERGY PROTON
DETECTOR (FISSION FOIL). THE FIRST DETECTOR WAS TO MEASURE
PROTONS {450 KEV TO 150 MEV), ELECTRONS (200 KEV TO 30 MEV).
AND PARTICLES FROM HE (z = 2) To o {Z = 16) (8 TO 150
MEY/NUCLEON ). THE SECOND DETECTOR WAS YO MEASURE
BREMSSTRAHLUNG RADIATION FROM ELECTRONS AND ELECTRONS DIRECTLY
(EaGTe 9 MEV) AND IS DESIGNED TO EXCLUDE PROTONS OF ENERGIES
LESS THAN S0 MEV., THE THIRD DETECTOR WAS TO MEASURE PROTONS OF
ENERGIES GREATER THAN 50 MEV. THE DETECTOR SAMPLE TIME WAS TO
BE SYNCHRONIZEO WITH THE SPACECRAFT SPIN AND SHOULD BE 1/8
SPACECRAFT ROTATION OR ABOUY 1-1/2 SEC.

DES IGNED CHARGE

SMITH

PIONEER 10
EXPERIMENT NAME- MAGNETIC FIELDS
NSSDC ID- 72-012A-01

LAST REPORTED STATE~ LAUNCHED AND OPERATING NORMALLY
AT THE STANDARD DATA ACQUISITION RATE SINCE 03/03/72.

0SS DIVISION=- PLANETARY PROGRAMS
DISCIPLINE(S)- PARTIQ ES AND FIELDS

EXPERIMENT PERSONNEL {(PI=PRINCIPAL INVESTIGATOR, TL=TEAM LEADER
OI=0FTHER INVESTIGATOR, TM=TEAM MEMBER)
Pl = EeJde SMITH ceases eee e s NASA—JPL
PASADENA, CA
01 - D.S. COLBURN eese eesaNASA—ARC
MOFFEYTT FIELO. CA
o1 - Pe OYAL . sessNASA-ARC
MOFFEYT FIELD, CA
Ol = CePs SONETT seee esesU OF ARIZONA
TUCSON.s AZ
Ol - PeJo COLEMAN, JR. seesU OF CALIF, LA
LOS ANGELESe CA
o1 - L. eessCALIF INST OF TECH
PASADENA, CA
01 - 0.k, JONES cescesessccncesssBRIGHAM YOUNG U
PROVO. UT

COUNT RATES WERE,

NSSOC

EXPERIMENT BRIEF DESCRIPTION

THE MAGNETOMETER ON PIONEER 10
MAGNETOMETER WITH SEVEN DYNAMIC RANGES,
GAMMAS TO ©LUS OR MINUS 10 GAUSS.
PERCENT, AND THE NOISE THRESHOLD WAS
HZ. THE ACCURACY WAS 0.5 PERCENT OF FULL

WAS A TRIAXIAL HELIUM
FROM PLUS OR MINUS 2.5
THE LINEARITY WAS Oal
0«01 GAMMA RMS FOR 0-1
SCALE RANGE.

~=e=——- PIONEER 10+, SOBERMAN

EXPERIMENT NAME- ASTERQID/METEOROID ASTVRONOMY
1D- 72-012A-03

LAST REPORTED STATE-
AT THE STANDARD

LAUNCHED AND OPERATING NORMALLY
OATA ACQUISITION RATE SINCE 03/03/72.

0SS DIVISION- PLANETARY PROGRAMS
DISCIPLINE(S)~ ASTRONOMY
PLANETOLOGY

PLANETARY ATMDSPHERES
INTERPLANETARY DUST

EXPERIMENT PERSONNEL (PI=PRINCIPAL INVESTIGATOR, TL=TEAM LEADER

o1 THER INVESTIGATOR. TM=TEAM MEMBER)

PI - ReKe SOBERMAN cese - o= «DREXEL INST OF TECH

PHILADELPHIA., PA
Ol — HeAo ZOOK ceecscessen NASA=JSC

HOUSTON. TX
EXPERIMENT BRIEF DESCRIPTION

THIS EXPERIMENT SEARCHED FOR PARTICLES WITH MASSES

LARGER THAN ABOUT ONE MICROGRAM BY OBSERVING THE SOLAR LIGHT
THEY REFLECTED AND SCATYERED. FOUR INDEPENDENT TELESCOPIC
SUBSYSTEMS WwiTH FOUR OVERLAPPING FIELDS OF VIEW WERE USED,
wETH THE ENTRY AND DEPARTURE TIMES oF THE L IGHT FROM THE
PARTICLES BEING USED TO DETERMINE THE RANGE AND VELOCITIES OF
THE PARTICLES THEMSELVES. THE OPTICAL SUBSYSTEMS WERE COMPOSED
OF 8-=1INe RITCHEY-CHRETIEN TYELESCOPES WITH A 10-1IN. FOCAL

LENGTH AND A 0.2-RAD FIELD OF VIEW,

==—-—=-- PIONEER 10, VAN ALLEN

EXPERIMENT NAME- JOVIAN CHARGED PARTICLES EXPERIMENT
NSSOC 1D~ 72-012A-11

LAUNCHED AND OPERATING NORMALLY
DATA ACQUISITION RAYE SINCE 03/03/72.

LAST REPORTED STATE-
_AT THE STANDARD

0SS DIVISION- PLANETARY PROGRAMS

DISCIPLINE(S)- PARTICLES ANO FIELDS

EXPERIMENT PERSONNEL (PI=PRINCIPAL INVESTIGAYOR, TL=TEAM LEADER
OI=0THER INVESTIGATOR, TM=TEAM MEMBER)
PI - JeAs VAN ALLEN sccesccssesU OF IDWA

10WA CITY, IA
EXPERIMENT
THIS

BRIEF DESCRIPTION

EXPZRIMENT 1S DESIGNED TO MEASURE PARTICLES IN THE
VICINITY OF JUPITER USING THREE SETS OF DETECTORS 1) A
THREE-ELEMENT GEIGER TYUBE TELESCOPE, (2) A THREE-ELEMENT
TRIANGULAR ARRAY 0OF DETECYORS, AND {3) A LOW-ENERGY GEIGER
TUBE DETECTOR. THE FIRST DETECTOR 1S T0O MEASURE ELECTRONS
(E+GT. 2 MEV) AND PROTONS (E.GT+ 10 MEV}s THE SECOND (S TO
MEASURE ELECTRONS (E.GT. 10 MEVY ., AND THE THIRD (S5 ALSO TO
MEASURE FELECTRONS (E.GT. SO KEV). THE DETECTOR SAMPLE TIME 1S
TO B8E SYNCHRONIZED WITH TYHE SPACECRAFT TELEMETRY SYSTEM AND
WwOULD OEPEND WUPON TYHE TELEMETRY BIT RATEs l«Ees THE SAMPLE
TIME MAY RANGE FROM 3732 SEC TO 12 SEC. USEFUL JOVIAN AND
INTERPLANETARY DATA HAVE BEEN OBTAINED.

—=====- PIONEER 10, WEINBERG

EXPERIMENT NAME- ZODIACAL-~LIGHT TwD-COLOR

PHITOPOLARIMETRY

NSSDC ID- 72-012A-14

LAST REPORTED STATE-
AT THE STANDARD

LAUNCHED AND OPERATING NORMALLY
DATA ACQUISITION RATE SINCE 03/03/72.

05S DIVISION=- PLANETARY PROGRAMS
DISCIPLINE({S)}= ASTRONOMY
PLANETOLOGY

PLANEYARY ATMOSPHERES

ZODIACAL L IGHT

EXPERIMENT PERSONNEL (PI=PRINCIPAL INVESTIGATOR, TL=TEAM LEADER
DI=0THER INVESTIGATOR, TM=TEAM MEMBER)

P1 - Jel o WEINBERG scseceseecssSTATE U OF NEW YORK
ALBANY, NY

OI — MeSe HANNER coeeccsevenesseSTATE U OF NEW YORK
ALBANY . NY

ARIEF DESCRIPTION

IMAGING PHOTOPOLARIMETER EXPERIMENT (1PP) WAS USED
MAPS OF THE ZODIACAL . LIGHYT DISTRIBUYTION IN TwQ
COLORS s BLUE (3900 TO 4900 A) AND RED (S800 TO 7000 A). IN
EACH COLOR, THE MAPS WERE CONSTRUCYED ouT OF THE
INTEGRATED-DETECTOR~RE SPONSE (1764 OF A ROLL PERIOD),
SPIN-SCAN POINT-IMAGING DATA OBTAINED 8Y VIEWING THROUGH A 40-
X 40-MRAD SQ FIELD-STOP APERTURE. THIS WIRK WAS PERFORMED
DURING THE CRUISE PORTION oF THE MISSION. DETAILED
SIMULTANEDUS RADIOMETRIC AND POLARIMETRIC MAPS OF BOTH SKY
COLORS WERE MADE AS THE SPACECRAFT SWEPY QUT A 360-DEG CLOCK
ANGLE SWATHM, AND THE TELESCOPE AND OPTICS WERE STEPPED IN CONE
ANGLE CTHE ANGLE BETWEEN SPACECRAFT SPIN  AXIS AND THE
TELESCOPE OPTICAL AXIS). AT EACH DISCRETE CONE ANGLE, A 20
ROLL MEASUREMENT CYCLE OCCURRED, CONSISTING OF 10 ROLLS FOR
THE ACCUMULATION OF THE DATA AND FOR CALIBRATION, ALTERNATED
WITH 10 ROLL PERIODS USED FOR THE TELEMETRY OF THE DATA.

EXPERIMENT
THE
TO OBTAIN



DURING A DATA ROLL., THE SIGNALS FROM FOUR DETECTORS {(2/COLOR)
WERE INTEGRATED OVER A TIME INTERVAL EQUAL TO 1/64 OF THE ROLL
PERIOD. THE FDUR COHANNELS PROVIDED SIMULTANENUS MEASUREMENTS
AT TwD ORTHOGONAL POLARIZATION AZIMUTHS IN THE TwO SPECTRAL
BANDS .« THE POLARIZATION WAS SAMPLED PARALLEL AND
PERPENDICUL AR TO THE PLANE CONTAINING THE SPACECRAFT SPIN AXIS
AND THE OPTICAL AXIS aF 'THE TELESCOPE. RADIOACTIVE
CAL IBRATION WAS PROVIDED BY A RADIOISOTOPE—-ACTIVATED PHOSPHOR
SDURCE « ALL SUCH DATA WERE FORMATTED TO PRODUCE A SKY MAP,
360 DEG IN CLOCK ANGLE 8Y 141 DEG IN CONE ANGLE. THE
EXPERIMENTAL TRAIN FOR THE IPP PACKAGE CONSISTED OF THE
FOULLOWING ELEMENTS =——= (1) A NEAR-DIFFRACTION-LIMIYED 2.54-CM
MAKSUTOV CATADIOPTRIC TELESCOPE (F/3.4). ) A FOCAL PLANE
WHEEL CONTAINING FIELDO-OF=-vIEW APERTURES» DEPOLARIZERS.
CALIBRATION SOURCEs ETCes (3) A WOLLASTON PRISM TO SPLIT LIGHT
INTO TWO ORTHOGONALLY POL ART ZED BEAMS, (4) A AaS-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)s A
FILTERING COATED RELAY LENS AND FOLDING MIRRORSs AND (6) FOR
EACH SPECTRAL BEAM, TWO BENDIX CHANNELTRON DETECTORS (8BLUE ~
BIALKALK S=-11 PHOTOCATHODES, RED-S5-20 PHOTOCATHODES)
REGISTER THE INTENSITY IN EACH POLARIZATION COMPONENT.
- THIS EXPERIMENT wAS ALSO ABDARD PIONEER 11.)

{NOTE

PIONEER 10, wOLFE

EXPERIMENT NAME- PLASMA EXPERIMENT

NSSDC ID- 72-012A-13
LAST REPORTED STATE- LAUNCHED AND OPERATING NORMALLY
AT THE STANDARD DATA ACQUISITION RATE SINCE 03/03/72.

0SS DIVISION= PLANETARY PROGRAMS

OISCIPLINE(S)— IONDOSPHERES PARTICLES AND FIELDS

EXPERIMENT PERSONNEL (PI=PRINCIPAL INVESTIGATOR, TL=TEAM LEADER
OI=0YHER INVESTIGATDR, TM=TEAM MEMBER)

P1 = JeHe WOLFE esesvesees NASA=ARC
MOFFEYT FIELD, CA
01 = LaA. FRANK savocsessncsessU OF IOWA
IOwWA CITY, 1A
ol - R. LUST s eccocsesasnsossseeMPL
GARCHING, FED REP OF GERMANY
01 - DeSe INTRIL IGATOR assesssesl OF SOUTHERN CALIF
LOS ANGELES. CA
Ol = DeDe MCKIBBIN ceeeeeescesaNASA=ARC
MOFFETT FIELD, CA
or - VaTe 2ZAVIENTSEFF s wevsesss es NASA-ARC
MOFFETT FIELD. CA
O — Fale SCARF sesesssscessenreTRW SYSTEMS GROUP
REDONDO BEACH, CA
01 = H.Re. COLLARD eceossses «ss NASA-ARC
MOFFETT FIELD. CA
o1 - Wela FELDMAN vecassa ++L0OS ALAMOS SCI LAB
LOS ALAMOS. NM
01 - Z.A. SMITH . PR +sNASA-ARC
. MOFFEYY FLIELD, CA

EXPERIMENT BRIEF DESCRIPTION

Two QUADRISPHERICAL ELECTROSTATIC ANALYZERS WERE USED YO
STuDY THE DIRECTIONAL INTENSITY (OF SOLAR WIND IONS AND
ELECTRONS, THE DETECYORS WERE USED TO OBSERVE A POSSIBLE
JOVIAN Bow SHOCK . MAGNETOSHE ATH ,» AND MAGNETOPAUSE. THE
INSTRUMENTS STUDIED POSITIVE IONS IN 32 ENERGY/CHARGE STEPS
BETWEEN 100 V AND 18 KV, AND ELECTRONS IN 16 STEPS BETWEEN 100
V AND 18 KV,

EEFEEBERRABKARKRKX S Rpn kka g%k PIONEER 11 SEAEKEEXBTEXXKERAR KKK

SPACECRAFT COMMON NAME- PIONEER 11

ALTERNATE NAMES~ PIONEER-Gs PL-733C
6421

NSSDC 1D~ 73-019A

LAST REPORTED STATE- LAUNCHED AND OPERATING NORMALLY

AY THE STANDARD DATA ACQUISITION RATE SINCE 04/06/73.
LAUNCH DATE- 04/06/73 SPACECRAFT WEIGHT-— 231« KG
LAUNCH SITE- CAPE CANAVERALs UNITED STATES
LAUNCH VEHICLE- ATLAS-CENT

SPONSORING COUNTRY/AGENCY
UNITED STATES NASA-DSS
PS=PROJECT SCIENTIST.

SPACECRAFT PERSONNEL (PM=PROJECT MANAGER.
L] SC=PROGRAM SCIENTIST)

PROGRAM MANAGER,

PM ~ Co.F. HALL esescss NASA=ARC

MOFFETY FIELD., CA
PS = JeHe WOLFE esessesnsss NASA—ARC

MOFFETT FIELD, CA
MG = F.De KOCHENDORFER e e«NASA HEADQUARTERS

WASHINGTON, DC
SC - A+.G. OPP . evesesseNASA HEADQUARTERS

WASHINGTON, DC
SPACECRAFT BRIEF DESCRIPTION

PIONEER 11 WAS THE SECOND OF TwO 231-KG, SPIN-STABILIZED

EARTH POINTING SPACECRAFT DESIGNED TO PROVIDE INFORMATION ON
THE INTERPLANET ARY MEDTUM, THE ASTEROID BELTY AND THE
NEAR=JUPITER ENVIRONMENT, THIS JUPITER FLY-BY SPACECRAFT WAS
POWERED BY A RNADIOISOTOPE THEQMOELECTRIC GENERATDOR AND A
BATTERY. THE SPACECRAFT INSTRUMENTATION STUDIED THE
INTERPL ANET ARY AND POSSIBLE JOVIAN MAGNETIC FIELDS, THE SOLAR
WIND AND PDSSIBLE JOVIAN Bow SHOCK AND MAGNETOPAUSE

Ta’
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BOUNDARIESs SOLAR AND GALACTIC COSMIC RAYS, INTERPLANETARY
CHARGED PARTICLES AND POSSIBLE JOVIAN TRAPPED RADIATION.
JOVIAN THERMAL ENERGY FLUXs ZODIACAL LIGHT, ASTERDIDS AND
METEOROIDS » AND INVERPLANETARY AND JOVIAN ULTRAVIOLET
RADIATION. S=BAND OCCULTATION EXPERIMENT AND A JUPITER
IMAGING AND PHOTOPOLARIZATION EXPERIMENY WERE PERFORMED. THE
SPACECRAFT WwWAS TO EXPERIENCE CLOSEST JUPLITER,APPROACH (0.6
PLANET ARY RADII FROM  SURFACE) ON DECEMBER 3. 1978 AND
DEPENDING ON TYTHE AMOUNT OF THRUSTER FUEL LEFT AFTER THE
JUPITER ENCOUNTER., CONTINUE ON TO ENCOUNTER wITH SATURN
APPROXIMATELY 7 YEARS AFTER LAUNCH.

AN

=~===-- PIONEER 11+ ANDERSON

EXPERIMENT NAME- CELESTIAL MECHANICS

NSSDC ID- 73-019A-09

LAST REPORTED STATE-
AY THE STANDARD

LAUNCHED AND OPERATING NORMALLY
DATA ACQUISITION RATE SINCE 04/06/73.

0SS DIVISION- PLANETARY PROGRAMS
DISCIPLINE(S)~ IONOSPH. + RADIO PHYSIC ASTRONDOMY

EXPERIMENT PERSONNEL (PI=PRINCIPAL INVESTIGATOR, TL=TEAM LEADER
THER INVESTYIGATUR, TM=TEAM MEMBER)

Pl - JeD. ANDE RSON eeevwe s NASA-JPL
PASADENA, CA

Ol - GeW. NULL cecccesvcencncsesNASA-UPL
PASADENA, CA

EXPERIMENT BRIEF OESCRIPTION

TWO-WAY DOPPLER TRACKING OF THE SPACECRAFT WAS USED TO
MAKE MORE PRECISE DETERMINATIONS OF PLANETARY MASSES, THE
HELIOCENTRIC ORSIT OF JUPITER. AND THE GRAVITATIONAL FIELDS OF
THE SUN, JUPITERs AND THE GALILEAN SATELLITES.

PIDNEER 11,

FILLIUS
EXPERIMENT NAME- JOVIAN TRAPPED RADIATION
NSSDC ID- 73-019A-0S

LAST REPORTED STATE-
AT THE STANDARD

LAUNCHED AND OPERATING NORMALLY
DATA ACQUISITION RATE SINCE 04/06/73.

0SS DIVISION-= PLANETARY PROGRAMS
DISCIPLINE(S)- PARTICLES AND FIELDS

EXPERIMENT PERSONNEL (PI=PRINCIPAL INVESTIGATOR, TLSTEAM LEADER

ol THER INVESTIGATORs TM=TEAM MEMBER)
Pl - R.w. FILLIUS . ssseselU OF CALIFs SAN DIEGO
SAN DIEGO, CA
Ol = CeEe MCILWAIN ccesssesscecsU OF CALIF, SAN DIEGO
SAN DIEGD, CA

EXPERIMENT BRIEF DESCRIPTION

THIS EXPERIMENT CONSISTED OF FOUR DETECTORS. A
COUNTER MEASURED. ELECTRONS ABOVE 3, 7. AND 10 MEV. A
SOLID-STATE ELECTRON SCATTER DETECTOR USED THREE
DISCRIMINATION LEVELS TO MEASURE ELECTRONS BETWEEN 100 KEV AND
3 MEV. A DC SCINTILLATOR DETECTOR MEASURED THE SuUM OF 25- TO
250-KEV ELECTRONS AND 800-KEV TO 250-MEV PROTONS. A SECOND
SOLID=-STATE DETECTOR MEASURED SEPARATELY OMNIDIRECTIONAL 60~
TO 2S0-MEV PROYONS AND MINIMUM TONIZING PARTICLES. THE FIRST
THREE DETECTORS LODKED PERPENDICULAR TO THE SPACECRAFT SPIN
AXISe EACH DETECTOR HAD A 30-DEG HALF~ANGLE APERTURE, AND
EACH MADE EIGHT MEASUREMENTS PER SPACECRAFT SPIN PERIOD.
WHILE THIS EXPERIMENT wAS DESIGNED PRIMARILY FOR ENCOUNTER, IT
DID OBTAIN DATA AT A LOW RATE [N INTERPLANETARY SPACE.

CERENKOY

PIONEER 11, GEHRELS

EXPERIMENT NAME- IMAGING PHOTOPOLARIMETER

NSSDC ID- 73-019A-07

LAST REPORTED STATE-
AT THE STANDARD

LAUNCHED AND OPERATING NORMALLY
DATA ACOUISITION RATE SINCE 04/06/73.

0SS OIVISION- PLANETARY PROGRAMS

DISCIPLINE(S)~ ASTRONOMY PLANETARY ATMOSPHERES
PLANETOLOGY
EXPERIMENT PERSONNEL (PI=PRINCIPAL INVESTIGATOR, TL=TYEAM LEADER
OI=0THER INVESTIGATOR, TM=TEAM MEMBER)
PI - T. GEHRELS eceevessscesesl OF ARIZONA
TUCSON, AZ
OI - Dele COFFEEN ccoavessscessU OF ARIZONA
TUCSON. AZ
or - J. HAMEEN-ANTILLA +eees.U OF ARIZONA
TUCSONs AZ
0l - C.E. KENKNIGHT saeeevsseeslU -OF AQI;ONA
TUCSON, AZ
Ol = ReFe HUMMER ssvescaceseresSANTA BARBARA RES CTR
GOLETA, CA
Ol - M.G. TOMASKD eecevecccesesd OF ARIZONA
TUCSONe AZ
o1 -~ W, SWINDELL s eececccacsccl OF ARIZONA
TUCSON, AZ

EXPERIMENT BRIEF DESCRIPTION

THE IMAGING PHOTOPOLARIMETER EXPERIMENT (IPP)} WAS USED
DURING JOVIAN ENCOUNTER TO MAKE SIMULTANEOUS, TwO COLOR (BLUE
= 3900 TO 4900 A, RED - 5800 TO 7000 A) POLARIMETRIC AND
RADICMETRIC MEASUREMENTS, AND MODERATE RESOLUTION (ABDUT 200
KM AT BEST) SPIN~SCAN IMAGES OF JUPITER AND THE JOVIAN



SATELLITES. THE POLARIMETRIC AND RADIOMETRIC WORK WAS
PERFORMED USING AN 8- X 8-MRAD FIELD-STOP APERTURE, WHILE THE
SPIN-SCAN IMAGING USED A 0.5 X 0.5 MRAD APERTURE STOP.
RELATIVE RADIOMETRIC CAL IBRATION WAS DERIVED USING AN INTERNAL
TUNGSTEN LANP, LONG~-TERM ABSOLUTE CALIBRATION OF THE
INSTRUMENT WAS ACCOMPL I SHED ey MEANS OoF A "SUNLIGHT

DIFFUSOR/ATTENUATOR FELEMENT LOCATED IN THE SPACECRAFT ANTENNA
STRUCTURE. THAT 1S, PRIMARY RADIOMETRIC CALISRATION WAS
OBTAINED THROUGHOUT THE MISSION BY PERIODICALLY COMMANDING THE
TELESCOPE TO VIEW THIS PIFFUSE BACKLIGHTED (SUNLIGHT) SOURCE.
THE EXPERIMENTAL TRAIN FOR THE IPP PACKAGE CONSISTED OF THE
FOLLOWING ELEMENTS (1) A NEAR-DIFFRACTION-LIMITED 2.54-CM
MATSUTOV TELESCOPE ©OF FOCAL RATIO F/3.4, (2) A FOCAL PLANE
WHEEL  CONTAINING FOV APERTURES, DEPOLARIZERS, CALISBRATION
SOURCEs EVCes (3) A WOLLASTON PRISM TO SPLIT THE LIGHT INTO
TMO ORTHOGONALLY POLARIZED BEAMS. (&) A 45-DEG DICHROMATIC
MIRROR THAT REFLECTS WAVELENGTHS OF LESS THAN SS500 A-{BLUE
BEAM) AND TRANSMITS ALL LIGHT OF GREATER WAVELENGTH (RED
BEAM), (S) FDR™ EACH SPECTRAL BEAM (TWO POLARIZATIONS ARE
SEPARATED) A FILTERING-COATED RELAY LENS AND FOLDING MIRRORS,
AND (6) FINALLY, FOR EACH SPECTRAL BEAM TWO BENDIX CHANNEL YRON
“(BLUE - BIALKALI S=-11 PHOTOCATHODES, RED — S$S-20) PHDYOCATHODES
TO REGISTER, THE INTENSITY IN EACH POLARIZATION COMPONENT.
(NOTE - THIS EXPERIMENT wAS ALSO ABOARD PIONEER 10.)

——=—=e= PLONEER 11, JUDGE

EXPERIMENTY NAME~ ULTRAVIOLET PHOTOMETRY
NSSDC 1D~ 73-019A~-06

LAST REPORTED STATE- LAUNCHED AND OPERATING NORMALLY
AT THE STANDARD OATA ACQUISITION RATE SINCE 04/06/73.

0SS DIVISION=- PLANETARY PROGRAMS
DISCIPLINE(S)~ ASTRONOMY PLANETARY ATMOSPHERES
EXPERIMENT PERSONNEL (ﬁl:PRlNClPA'L INVESTIGATOR, TL=TEAM LEADER
OI=0THER INVESTIGATOR, TM=TEAM MEMBER)
evesseersceannesl OF SOUTHERN CALIF
LOS ANGELES, CA
ececsrvenesesl OF SOUTHERN CALIF
LOS ANGELESs CA

Pl = DeLe JUDGE

0I — ReWe CARLSON
EXPERIMENT

THIS
BETWEEN 200
TURN INDICATED
NEUTRAL HYDRDGEN .

BRIEF DESCRIPTION

EXPER IMENTY » A BROADBAND PHOTOMETER
AND 800 A, OBSERVED EVIDENCE OF HELIUM, WHICH IN
-INTERACTIONS BETWEEN CHARGED PARTICLES AND
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
AURDRAL OVAL ON THE JOVIAN DAYSIDE, TO FIND THE RAYIO OF
HYDROGEN YO HELIUM IN THE JOVIAN ATMOSPHEREs AND TO FIND THE
TEMPERATURE OF THE OUTER PORTION OF THE JOVIAN ATMOSPHERE .

SENSITIVE

—=~===- PIONEER 11s KINARD

EXPERIMENT NAME- METEOROID DETECTORS
NSSDC ID- 73—-019A-0a

LAST REPORTED STATE- LAUNCHED AND OPERATING NORMALLY
AT THE STANDARD DATA ACQUISITION RATE SINCE 04/06/73.

0SS DIVISION-— PLANETARY PROGRAMS

DISCIPLINE(S)- ASTRONOMY PLANETARY ATMOSPHERES
PLANETOLOGY INTERPLANETARY DUST
EXPERIMENT PERSONNEL (PI=PRINCIPAL INVESTIGATOR, TL=TEAM LEADER
OI=0THER INVESTIGATORs TM=TEAM MEMBER)

PIL = WeHe KINARD csees sessess NASA=LARC

HAMPTON, VA
DI = JaM. ALVAREZ ascesesccscsssNASA-LARC

HAMPTON, VA
OI = DeHe HUMES cesecccsnsacsacssNASA-LARC

HAMPTON, VA

EXPERIMENT BRIEF DESCRIPTION
THE
TO DETECT
METEORDIDS
TECHNIQUES.
CELLS, WERE

INTERPLANETARY SPACE OF
SEEN B8Y LIGHT SCATTERING
TWELVE PANELS, EACH CONTAINING 18 PRESSURIZED
MOUNTED ON THE BACK OF THE SPACECRAFT ANTENNA
DISH. THE PRESSURIZED CELLS CONSISTED OF A 2-MIL-THICK
STAINLESS STEEL OUTER LAYER WELDED TO A 1-MIL-THICK STAINLESS
STEEL INNER LAYER WITH A LARGE NUMBER OF SMALL POCKETS OF GAS
TRAPPED BETWEEN THEM « L 0SS OF GAS PRESSURE FROM ANY OF THE
CELLS INDICATED A HIT, AND THE RATE OF GAS LLOSS INDICATED THE
SI1ZE OF THE HOLE MADE. THUS THE MASS AND INCIDENT ENERGY OF
THE METEOROID PARTICLE <COWD BE OBTAINED AND, WHEN COMBINED
WITH TRAJECTORY DATA, ALLOWED THE SPATIAL DENSITY OF THE
METEORDIDS TO BE ODETERMINED. THE PANELS DETECTED IMPACTS,
WITH PARTICLES HAVING A MASS OF GREATER THAN 1€-8 GMe. THE
PANELS COVERED O.46 M SQ OF EXPOSED AREA ON .PIONEER-G.
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 AND OUTER
BOUNDARIES AND WITHIN THE ASTEROID BELT.

THE DISTRIBUTION IN
T00 SMALL TO BE

—=+==== PIONEER 11, KLIORE
EXPERIMENT NAME- S—BAND QCCULTATION

+« NSSOC ID- 73-019A-10

PIONEER=G  METEOROIO DETECTION EXPERIMENT ATTEMPTED
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'EXPERIMENT

LAST REPORTED STATE-
AT 'YHE STANDARD

LAUNCHED AND OPERATING NORMALLY
DATA ACQUISITION RATE SINCE 04/06/73.

0SS DIVISION- PLANETARY PROGRAMS

DISCIPL INE(S)- IONDSPH. ¢ RADIO PHYSIC PLANSTARY ATMOSPHERE €

EXPERIMENT PERSONNEL (PI=PRINCIPAL INVESTIGATOR.
DI=0OTHER INVESTIGATOR.

TL=TEAM LEADER
TM=TEAM MEMBER}

PI = AJJd. KLIORE ccesecvcvscsvec NASA-—IPL
- PASADENA. CA
0I - G. FJELDBD secvesvecenseaNASA-IPL
PASADENAs CA
Ol = ODele CAIN cavcecosscescceaNASA-JIPL
PASADENA, CA
O = BeLe SEIDEL sceevsvecncaes s NASASGISS
*NEW YORK. NY
0 = Sel. RASODL sseaceveveveceesNASA HEADQUARTERS
WASHINGTON, DC
EXPERIMENT BRIEF DESCRIPTION
THIS EXPERIMENT UTILIZED RADIO REFRACTION EFFECTS ON THE
SPACECRAFY S-B8AND RADIO SIGNAL TO DETERMINE THE VERTICAL
DISTRIBUTION OF NEUTRAL AND IONIZED SPECIES IN THE JOVIAN
ATMOSPHERE »
=====-v— PIQGNEER 11+ MCODNALD

EXPERIMENY NAME- COSMIC-RAY SPECTRA
NSSDC 10— 73-019A-12

LAST REPORTED STATE-
AT THE STANDARD

LAUNCHED AND OPERATING NORMALLY
DATA ACAQUISITION RATE SINCE 04/06/73.

0SS DIVISION-— PLANETARY PROGRAMS
DISCIPLINE{S)~ PARTICLES AND FIELDS

EXPERIMENT PERSONNEL (PI=PRINCIPAL INVESTIGATOR, TL=TEAM LEADER
Ol=0THER INVESTIGATOR. TM=TEAM MEMBER)

Pl - FaB. MCDONALD eceecscconnaesNASA-GSFC

GREENBELT, MD
Ol =~ KaeGe MCCRACKEN svveccscecacl OF ADELAIDE

ADELAIDE, AUSTRALIA
OI - WeR. WEBBER crecessncreocel) OF NEW HAMPSHIRE

DURHAM, NH
Ol -~ EoC. ROELOF scescacsceseacsAPPLIED PHYSICS LAB

SILVER SPRING, MD
0l - BeJe TEEGARDEN cesoscanseeNASA-GSFC

GPEENBELT, MD
Ol = JeH. TRAINOR cececscccseeaesNASA-GSFC

GREENBELT, MD
EXPERIMENY BRIEF DESCRIPTION

THIS EXPERIMENT CONSISTED OF THREE 3-ELEMENT TELESCOPES,

ALL LOOK ING NORMAL TO THE SPACECRAFT SPIN AXIS, A
BIDIRECTIONAL TELESCOPE MEASURED 20~ TO B00-MEV/NUCLEON
PARTICLES WITH 5 TO 10 PERCENT ENERGY RESOLUTION. ANOTHER
TELESCOPE MEASURED 3- TO 22~-MEV/NUCLEON PARTICLES WITH S
PERCENT RESOLUTION. THESE TWO TELESCOPES MEASURED PARTICLES
wWITH Z VALUES BETWEEN 1 AND 8. THE THIRD TELESCOPE MEASURED
S0-KEV TO 1-MEV ELECTRONS AND SO0~-KEV TO 20~-MEV PROTONS ¥WITH 20
PERCENT RESOLUTIDN.

PIDNEER 11, MUNCH -
EXPERIMENT NAME— INFRARED RADIQMETER
NSSDC 1D~ 73~019A-08

LAST REPDRTED STATE-
AT ZERO

LAUNCHED AND OPERATING NORMALLY
DATA ACQUISITION RATE SINCE 04/06/73.

0SS PIVISION— PLANETARY PROGRAMS
OISCIPLINE(S)—- ASTRONOMY
PLANETOLOGY

PLANETARY ATMOSPHERES

PERSONNEL (PI=PRINCIPAL INVESTIGATOR, TL=TEAM LEADER
OI=0YHER INVESTIGATOR, TM=TEAM MEMBER)

PI = Ge MUNCH sceveassssosess CALIF INST OF TECH
PASADENA, CA
01 =~ Ra¥We BOESE esecsevevesscc e NASA-ARC
MOFFETT FIELD, CA
01 - SaC. CHASEs JRe eceeccesaassSANTA BARBARA RES CTR
GOLETA, CA
0! = AlPe INGERSOLL . +es CALIF INST OF TECH
PASADENA, CA
0l - Ge NEUGEBAUER essse «CALIF INST OF TECH
PASADENA,. CA
Ol = L.M. TRAFTON «U OF TEXAS, AUSTIN
AUSTIN, TX
EXPERIMENT BRIEF DESCRIPTION
THE PIONEER G INFRARED RADIOMETER EXPERIMENT MEASURED
THE JOVIAN THERMAL BALANCE. TEMPERATURE DISTRIBUTION IN THE
OUTER ATMOSPHERE, GENERAL SURFACE COMPOSITIDN INCLUDING THE
OVERALL HYDROGEN-TO~HEL IUM RATIO. AND DARK SIDE TEMPERATURE«
THE INSTRUMENT CONSISYED OF A 7.62-CM {3-1N.) REFLECTING

CASSEGRAIN
TLLUMINATED A

TELESCOPE WITH A 1-DEG BY 3-DEG FIELD-OF-VIEW THAT
PAIR OF 88-CHANNEL, THIN-FILM BIMETALLIC
THERMDPILES IN TWO B8ANDS OF THE IR SPECTRUM (14 TO 2S5 MICRONS
AND 19 TO 56 MICRONS) TO MEASURE THE [IRRADIANCE. THE
TWO-CHANNEL RADIOMETER #wAS SIMILAR TO THOSE FLOWN ON MARINER 6
AND T sur WAS MORE ACCURATE AND HAD BETTER SPATIAL
RESOLUT ION.



==~==-=- PIONEER 11. NESS

EXPERIMENT NAME~ JOVIAN MAGNETIC FIELD
NSSDC ID— 73-019A-14

LAST _REPORTED STATE=- LAUNCHED AND OP§RAYING NORMALLY
AT A SUBSTANDARD DATA ACQUISITION RATE SINCE 04/06/73.

0SS OIVISION-
DISCIPLINE(S)~

PLANETARY PROGRAMS

IONOSPH, + RADID PHYSIC PLANETARY MAG. FIELD
EXPERIMENT PERSONNEL (PI=PRINCIPAL INVESTIGATOR, TL=TEAM LEADER

DI=0THER INVESTIGATOR. TM=TEAM MEMBER}

PI = NeFe NESS5 eesreonscavvecseaNASA=GSFC

GREENBELTs MD
0ot — MeH. ACUNA ccesccecnesssssNASA-GSFC

GREENBELT, MD
EXPERIMENT BRIEF DESCRIPTION

THIS TRIAXIAL FLUXGATE MAGNETOMETER WAS DESIGNED TO

STUDY THE JOVIAN MAGNETIC FIELD. EACH SENSOR OPERATED IN THE
RANGE 0.01~ YO 10-GAUS S, wITH 0.1 PERCENT OIGITIZATION
ACCURACY, ONE VECTOR MEASUREMENT WwAS OBTAINED €ACH 36 SEC.

PIONEER 11+ SIMPSON -~
EXPEREIMENT NAME~ CHARGED PARTICLE COMPOSITION
NSSOC (0= 73-0194-02

LAST REPORTED STATE- LAUNCHED AND OPERATING NORMALLY
AT THE STANDARD DATA ACQUISITION RATE SINCE 04/06/73.

0SS DIVISION-
DISCIPLINE(S) -

PLANETARY PROGRAMS
PARTICLES AND FIELDS

EXPERIMENT PERSONNEL (PI=PRINCIPAL INVESTIGATOR, TL=TEAM LEADER
OI=0THER [INVESTIGATOR, TM=TEAM MEMBER)

Pl - JeA. SIMPSON coesssevsos sl OF CHICAGO

CHICAGO. IL
01 = Jed. O*GALLAGHER ecoavsoseell OF MARYLAND

COLLEGE PARK, MD
of - A. TUZZOL INO cecseessssell OF CHICAGO

CHICAGO. IL
EXPERIMENT BRIEF DESCRIPYION

THIS EXPERIMENT WAS DES IGNED To MEASURE CHARGE

COMPOSITION USING. THREE TYPES 0OF DETECTORS == (1) A 7-ELEMENT
SOL ID-STATE DETECTOR TELESCOPE, 2) A HIGH-ENERGY ELECTRON
DETECTOR (EGG)s AND (3) A HIGH-ENERGY PROTON DETECTOR (FISSION
FOIL) . THE FIRST OCETECTOR WAS YO MEASURE PROTONS (450 KEV TO
§I50 MEV). ELECTRONS (200 KEV TO 30 MEV)s AND PARTICLES FROM
Ht Zz=2) TO 0€(Z=16} (6 TO 150 MEV/NUCLEON). THE SECONO DETECTOR
WAS TO MEASURE BREMSSTRAHLUNG RADIATION FROM ELECTRONS AND
ELECTRONS DIRECTLY (E+GT. 9 MEV) AND WAS DESIGNED TO EXCLUDE
PROTONS OF ENERGIES LESS THAN 50 MEV. THE THIRD DETECYOR WAS
TO MEASURE PROTONS OF ENERGIES GREATER THAN S50 MEV. THE
DETECTOR SAMPLE TIME WAS YO BE SYNCHRONIZED VWITH THE
SPACECRAFT SPIN AND SHOULD B8E EQUAL TO t/8 OF A SPACECRAFT

ROTATION OR ABOUT 1-1/2 SEC.

m——me=- PIONEER 1l.+ SMITH

EXPERIMENT NAME- MAGNETIC FIELOS

NSSPC ID- 73-019A-01
LAST REPORTED STATE-

AT THE STANDARD

LAUNCHED AND OPERATING NORMALLY
DATA ACQUISITION RATE SINCE 04/06/73.

0SS DIVISION- PLANETARY PROGRAMS

DISCIPLINE{S)~ IONOSPH. + RADIO PHYSIC PLANETARY MAG. FIELD
EXPERIMENT PERSUNNEL (PI=PPINCIPAL INVESTIGATOR, TL=TEAM LEADER

DI=0THER INVESTIGATOR.: TM=TEAM MEMBER)

Pl = Eeds SMITH ecocseacsseceanaNASA-JPL
PASADENA. CA

Uf - D.Se. COLBURN -NASA-ARC
MOFFETT FIELD, CA

ar ~ P. OYAL o v+ NASA-ARC
MOFFETT FIELD. CA

Ql - C.P. SONETT PR .U GF ARIZONA

B TUCSON, AZ

D! - Pade COLEMAN, JR. . «eU OF CALIF. LA
LOS ANGELESs CaA

o1 - t. DAVIS . e« CALIF INST OF TECH
PASADENA: CA

O = DsEe JONES cevcccovaceseseBRIGHAM YOUNG U
PROVO, UT

EXPERIMENT BRIEF DESCRIPTION

THE MAGNETOMETER ON PIONEER 11 IS A TRIAXIAL HELIUM
MAGMETOMETER WwITH SEVEN DYNAMIC RANGES, FROM PLUS OR MINUS 2.5
GAMMA TO PLUS OR MINUS 10 GAUSS. THE LINEARITY IS 0.1 PERCENT,
THE _NOISE THRESHOLO 1S 0.01 GAMMA RMS FOR 0-1 HZ. THE ACCURACY
IS 0.5 PERCENT OF FULL SCALE RANGE.

——ew=== PIONEER 11, SOBERMAN

EXPERIMENT NAME- ASTERQID/METEORDID ASTRONOMY
NSSOC- 10— 73-019A-03

LAST REPDRTED STATE- LAUNCHED AND OPERATING NORMALLY
AT THE STANDARD DATA ACQUISITION RATE SINCE 04/06/73.
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0SS DIVISION- PLANETARY PROGRAMS
DISCIPLINE(S)~ ASTRONOMY
PLANETOLOGY

PLANETARY ATMOSPHERES
INTERPLANETARY DUST

EXPERIMENT PERSONNEL (PI=PRINCIPAL INVESTIGATORs TL=TEAM LEADER
OI=0OTHER INVESTIGATOR, TM=TEAM MEMBER)
DREXEL INST OF TECH
PHILADELPHIA,
NASA-JSC
HOUSTON,

PI - R.K. SOBERMAN

Ol - H.A. Z00K

TX
EXPERIMENT
THLS
LARGER THAN
PARTICLES
SUBSYSTEMS

BRIEF DESCRIPTION

EXPERIMENY SEARCHED FOR PARTICLES WITH MASSES
ABOUT 1 MICROGRAM BY OBSERVING THE SOLAR LIGHT THE
REFLECY AND SCATYYER. FQOUR [NDEPENDENT VTELESCOPIC
wWITH FOUR QOVERLAPPING FIELDS OF VIEW WERE USED,
WITH THE ENTRY AND DEPARTURE TIMES OF THE LIGHT FROM THE
PARTICLES BEING USED TO DETERMINE THE RANGE AND VELOCITIES OF
THE PARTICLES THEMSELVES. THE OPTICAL SUBSYSTEMS WERE COMPOSED
OF 8-IN. RITCHEY-CHRETIEN TELESCOPES WITH A 10-IN. FOCAL
LENGTH AND A 0,2-RAD FIELD OF VIEwW.

PIONEER 114 VAN ALLEN

EXPERIMENT NAME- JOVIAN CHARGED PARTICLES EXPERIMENT

NSSDC 1D~ 73-019A~-11
LAST REPDRTED STATE- LAUNCHED AND OPERATING NORMALLY
AV THE STANDARO OATA ACQUISITION RATE SINCE 04/Q06/73.

0SS DIVISION- PLANETARY PROGRAMS
DISCIPLINE(S)- PARTICLES AND FIELDS
EXPERIMENT PERSONNEL (PI=PRINCIPAL INVESTIGATOR, TL=TEAM LEADER
OI=OTHER INVESTIGATDR, TM=TEAM MEMBER)
VAN ALLEN ccsesasesssU OF IOWA
. 10WA CITY,

P1 = J.A.
IA
EXPERIMENT

THIS

BRIEF DESCRIPYION

EXPERIMENY WAS DESIGNED TO MEASURE PARTICLES IN THE
VICINITY OF JUPITER USING THREE SETS OF DETECTORS -— (1) A
THREE=-ELEMENT GEIGER TUBE TELESCOPE, (23 A THREE-ELEMENT
TRIANGUL AR ARRAY OF DETECTORS, AND (3) A LOW-ENERGY GEIGER
TUBE OETECTOR. THE FIRSY OETECTOR MEASURED ELECTRONS (E.GT, 2
MEV)Y AND PROTONS (E.GY. 10 MEVY. THE SECOND MEASURED
ELECTRONS (EeGT. 10 MEV)., AND THE THIRD ALSO MEASURED
ELECTRONS {E.GTa S0 KEV). THE DETECTOR ,SAMPLE TIME WAS
SYNCHRONIZED WITH THE SPACECRAFT TELEMETRY SYSTEM AND DEPENDED
UPON THE TELEMETRY BIT RATE. I[+Ese THE SAMPLE TIME MAY RANGE
FROM 3732 SEC TO 12 SEC. -

- PIONEER 1t, WEINBERG
EXPERIMENT NAME- ZODIACAL-LIGHT Two~-COLOR
PHOTOPOLARIMETRY
NSSDC 1D~ 73-019A-15
LAST REPDRTED STATE~- LAUNCHED AND OPERATING NORMALLY
AT THE STANDARD OATA ACQUISITION RATE SINCE 04/06/73.

0SS DIVISION~ PLANETARY PROGRAMS
DISCIPLINE(S)- ZOOIACAL LIGHT

EXPERIMENT PERSONNEL (PI=PRINCIPAL INVESTIGATDR., TL=TEAM LEADER

ot THER INVESTIGATOR, TM=TEAM MEMBER)
Pl - JelL. WEINBERG . eevesesSTATE U OF NEW YORK
ALBANY, NY
Ol -~ M.S. HANNER <o STATE U OF NEW YORK
ALBANY, NY

EXPERIMENY BRIEF DESCRIPTION

THE IMAGING PHOTOPOLARIMETER EXPERIMENT (IPP) WAS USED
TO OBTAIN MAPS QF THE ZODIACAL ULIGHT DISTRIBUTION IN TwO
COLORS, BLUE (3900 TO 4900 A) AND RED (5800 TO 7000 A). IN
EACH COLOR, THE MAPS WERE CONSTRUCTED our OF THE
INTEGRATED-DETECTOR~RESPONSE (1/64 oF A ROLL PERIOD) .
SPIN-SCAN POINT-IMAGING DATA OBTAINED 8Y VIEWING THROUGH A 40-
X &40-MRAD SO FIELD-STOP APERTURE. THIS WORK WAS PERFORMED
DURING THE CRUISE PORTION OF THE MISSION. IN DETAIL,
SIMULTANEOUS RQADIDOMETRIC AND POLARIMETRIC MAPS DOF THE SKY IN
BOTH COLORS WERE MADE AS THE SPACECRAFY SWEEPED OUY A 360-DEG
CLOCK ANGLE SWATH, AND THE TELESCOPE AND OPTICS WERE STEPPED
IN CONE ANGLE (THE ANGLE BETWEEN SPACECRAFT SPIN AXIS AND VHE
TELESCOPE OQOPTICAL AXES). AT EACH DISCRETE CONE ANGLE. A 20
ROLL MEASUREMENT CYCLE OCCURRED, CONSISTING DF 10 ROLLS FOR
THE ACCUMULATION OF THE DATA AND FOR CALIBRATION. ALTERNATED
witH 10 ROLL PEQRIODS 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 1/64 OF THE ROLL
PERIOD. THE FOUR CHANNELS PROVIDED SIMULTANECUS MEASUREMENTS
AT TWwO ORTHDGONAL POLARIZATION AZIMUTHS IN THE TWwO SPECTRAL
BANDS . THE POLARIZANCE WAS SAMPLED PARALLEL AND PERPENDICULAR
TO THE PLANE CONTAINING THE SPACECRAFT SPIN AXIS AND THE
OPTICAL AXIS OF THE TELESCOPE. RADIOACTIVE CALISBRATION VWAS
PROVIDED BY A RADIOISOTOPE-ACTIVATED PHOSPHOR SOURCE « AL
SUCH DATA ¥WERE FORMATTED TO PRODUCE A SKY MAP, 360 DEG IN
CLOCK ANGLE BY 18t DEG IN-CONE ANGLE. THE EXPERIMENTAL TRAIN
FOR THE 1PP PACKAGE CONSISTED OF THE FOLLOWING ELEMENTS -~ (1)
A NEAR-DIFFRACTION=-LIMITED 2.54~CM MAKSUTOV CATADIOPTRIC
TELESCOPE (F/3.4), {2y A FOCAL PLANE WHEEL CONTAINING
FIELD-OF-VIEW APERYURESy DEPOLARIZERSS CALIBRATION SOURCE.
ETCes 3 A  WOL_ASTON PRISM TO SPLIT THE LIGHT INTO TWD
ORTHOGONALLY POLARIZED BEAMS, (4) A 4S5-DEG DICHROMATIC MIRROR
THAY REFLECTED WAVELENGTHS LESS THAN S500 A (8LUE BEAM) AND
TRANSMITTED ALL LIGHT OF GREATER WAVELENGTH (RED BEAM). (S)



FOR EACH SPECTRAL BEAM (TWO POLARIZATIONS) A FILTERING-COATED
RELAY LENS AND FOLDING MIRRORSs AND (6) FOR EACH SPECTRAL
BEAM, TWO BENDIX CHANNELTRON DETECTORS (BLUE - BIALKALI S~-11
PHOTOCATHODES, RED - S-20 PHOTOCATHODES) TO REGISYER THE
INTENSITY IN EACH POLAREI ZATION CONPONENT . (NOTE-THIS
EXPERIMENT WAS ALSO ABOARD PIONEER 10.)

—me===- PIONEER 11, WOLFE
EXPERIMENT NAME— PLASMA EXPERIMENT
NSSDC ID- 73-019A-13

LAST REPORTED STATE- LAUNCHED AND OPERATING NORMALLY
AT THE STANDARD OATA ACQUISITION RATE SINCE 04/06/73,

0SS DIVISION- PLANETARY PROGRAMS
DISCIPLINE(S)~ IONOSPH., ¢+ RADIO PHYSIC PARTICLES AND FIELDS

EXPERIMENT PERSONNEL (PI=PRINCIPAL INVESTIGATOR, TL=TEAM LEADER
DI=0THER INVESTIGATOR., TM=TEAM MEMBER)
Pl = JeHe WOLFE ecsccescccccsecesNASA=ARC
MOFFETT FIELD. CA

O = LeAe FRANK cesecsccccsccealU OF 10WA
IOWA CITY, IA
01 - Re. LUST coevncacsccnscaaeMPIl

GARCHING, FED REP OF GERMANY

O - DaSe INTRILIGATOR asecseeel OF SOUTHERN CALIF
LOS ANGELESs CA
Or = VaTe ZAVIENTSEFF eee «NASA =~ARC
MOFFETT FIELD. CA
Gy ~ ZeAe SMNITH o «NASA -ARC

MOFFETT FIELDs CA

G - Fele SCARF «TR¥ SYSTEMS GROUP
. . REDONDD BEACH. CA
0 - HaR. COLLARD . «aNASA=ARC

MOFFETY FIELDs CA
O - WeCe FELDMAN ccoense +LOS ALAMDS SCI LAB

LOS ALAMOS, NM
O = DeDs MCKIBBIN ocececcceecse NASA—ARC

T MOFFETT FIELOs CA
EXPERIMENT BRIEF DESCRIPTION

TWO QUADRISPHERICAL ELECTROSTATIC ANALYZERS WERE USED TO

STUDY THE DIRECY IONAL INTENSITY OF SOLAR WwIND TONS AND
ELECYRONSe THE DETECTORS WERE ALSD USED TO OBSERVE A POSSIBLE
JOVIAN 80w SHOCK » MAGNETOSHEATHs AND MAGNETOPAUSE. THE
INSTRUMENTS WILL STUDY POSITIVE 1ONS IN 32 ENERGY/CHARGE STEPS
BETWEEN 100 V AND 18 KV, AND ELECTRONS IN 16 STEPS BETWEEN 100
V AND 18 XV.

SEEERE SRR REEXAE KR RN E 2% PIONEER VENUS OREBITER *E:¥Sssksikss

SPACECRAFT COMMON NAME- PIONEER VENUS ORBITER
AL TERNATE NAMES- PIONEER VENUS 1978 ORSBIT
NSSDC ID- PIOT8OR

LAST REPORTED STATE~ AN APPROVED MISSION

LAUNCH DATE- MAY 1978 SPACECRAFT WEIGHT- 517. KG
LAUNCH SITE- CAPE CANAVERAL s UNITED STATES
LAUNCH VEHICLE~ ATLAS-CENT

SPONSORING COUNTRY/AGENCY
UNITED STATES NASA-0SS N

PLANNED ORBIT PARAMETERS
ORBIT TYPE- VENUSCENTRIC
ORBIT PERIOD- 1840, MIN
PERIAPSIS— 200e KM ALT

INCLINATION- 60. DEG
APDAPSIS— 66000. KM ALT

SPACECRAFT PERSONNEL (PM=PROJECT MANAGERs PS=PROJECT SCIENTIST.
MG=PROGRAM MANAGER. SC=PROGRAM SCIENTIST)

+NASA=ARC

MOFFETT FIELO, CA

PM =~ CoFe HALL «

csen

PS - L. COLIN +«NASA—ARC
MOFFETT FIELDs CA
MG - FeoDe KOCHENDORFER oo +NASA HEADQUARTERS
. WASHINGYON. DC
SC - ReFe FELLOWS . +NASA HEADQUARTERS

WASHINGTON, DC-

SPACECRAFT BRIEF DESCRIPTION

THE PIONEER VENUS QRBITER IS PLANNED TO BE A SINGLE,
SPIN-STABILIZED SPACECRAFT IN A HIGHLY ELLIPTICAL OR8IT ABOUT
YENUS . THE NOMINAL OPERATIDNAL LIFETIME IS TO BE 1 VENUS
SIDEREAL YEAR (225 DAYS), WHICH PERMITS INTENSIVE STUDIES OF
THE PLANET®*S ATMOSPHERE AND ITS RESPONSES TO THE SUN. THE
PAYLOAD HAS B8EEN SELECTED 7TO OPTIMIZE CORRELATIVE STUDIES
BETWEEN THE LONG-LIVED ORBITER AND THE ENTRY PROBES. THE
ORBITAL INVESTIGATIONS WwILL INCLUDE STUDIES OF THE UPPER
ATMOSPHERE o LONOSPHEREs AND THE INTERACTIONS OF THE SOLAR WIND
WITH THE VENUSIAN ATMOSPHERE . REMOTE SENSING TECHNIQUES wILL
EXAMINE THE LOWER ATMOSPHERE AND SURFACE 'FOR GLOBAL
CHARACTERISTICS AND TEMPORAL PHENOMENA OF BOTH SHORT- AND
LONG-TERM DURATION. THE LONGEVITY OGF THE ORBITER AND THE
COMPLETION OF A LARGE NUMBER OF MONITORED ORBITS SHOULD PERMIT
A DETERMINATION OF THE GRAVITATIONAL FIELD HARMONICS, IN AN
EFFORT TO MINIMIZE COSYT AND OPTIMIZE DESIGN CAPABILITY, THE
QRB[TER SPACECRAFT AND TME PROBE BUS FOR THE MULTIPROBE
MISSION WILL BE OF COMMON ORIGIN. -

—+===-— PIONEER VENUS ORBITER, BRACE --

EXPERIMENT NAME- LANGMUIR PROBE
NSSDC ID- PLO780R-01
LAST REPORTED STATE- APPROVED

0SS DIVISION- PL ANETARY PROGRAMS

DISCIPLINE(S)= PLANETARY ATMOSPHERES TONOSPHERES

EXPERIMENT PERSONNEL (PI=PRINCIPAL leﬁSTlGAYDR. TL=TEAM LEADER
OI=0THER INVESTIGATOR, TM=TEAM MEMBER)

Pl =~ LeHe BRACE socee s e2eNASA-GSFC
GREENBELY, MD
Ol - M.8¢ MCELROY ooe e oeeHARVARD U

CAMBRIDGE s MA

0L - A. PEDERSON « e +«ESRO-ESTEC
NOORDWIJK, NETHERL ANDS
or - NAGY o sseesll OF MICHIGAN °

ANN ARBOR, Ml
eseeslU OF MICHIGAN
ANN ARBOR, MI

D1 = TaMe DONAHUE caee

EXPERIMENT BRIEF DESCRIPTION

THIS EXPERIMENY WILL CONSIST OF A PAIR OF CYCLINDRICAL
LANGMUIR PROBES OF THE TYPE BEING USED ON AE. TWO PROBES ARE
REQUIRED, S0 THAY ONE IS ALWAYS OUT OF THE WAKE OF THE
SPACECRAFTY . IN  FLIGHT AMNALYSIS, 56 MEASUREMENTS TAKEN AT A
RATE OF GONE PER SECOND PROVIDE HIGH SPATIAL RESOLUTION FOR
THE MEASUREMENTS OF NE' AND TE. THE RESULTS OF THESE HIGH
RESOLUTION MEASUREMENTS WIl{ B8E USED BOTH TOo STUOY THE UPPER
ATMOSPHERE  AND {ONOSPHERE AND TO INVESTIGATE THE [NTERACTION
OF THE SOLAR WwIND WITH THE VENUSIAN [ONOSPHERE. THIS
EXPERIMENT WwILL PROVIDE MEASUREMENTS OVER THS wHOLE REGION
TRAVERSED BY THE ORBITER, COVERING A LARGE RANGE OF SOLAR
ASPECT ANGLES T0 YIELD A MORE COMPLETE CONFIGURATION OF THE
PHYSICAL PROPERTIES OF THE IONOPAUSE REGION. .

====--= PIONEER VENUS ORBITER., BROWN

EXPERIMENT NAME~ RADAR ALTIMETER

NSSOC ID- PIO7B0OR-02

LASY REPORTED STATE- APPROVED

0ss D[_VISIUN— PLANETARY PROGRAMS

DISCIPLINE(S)~ GEODESY AND CARTOGRAPHY PLANETOLOGY

EXPERIMENT PERSONNEL (PI=PRINCIPAL [NVEST[GAYDR. TL=TEAM L EADER
OI=0THER INVESTIGATOR, TM=TEAM MEMBER)

TL — Wa.E. BROWN sascesoscssecsaNASA-JPL
PASADENA. CA

T™ - G PETTENGILL sesseseMASS INST OF TECH
CAMBRIDGE, MA

TM = WaeM, KAULA ooe U OF CALIF, LA
LOS ANGELES, CA

TM = DeHe STAELIN .. MASS INSYT OF TECH

CAMBRIODGE, MA
EXPERIMENY BRIEF DESCRIPTION
THIS EXPERIMENT WILL USE A RADAR ALTIMETER TO OB8TAIN
INFORMATION ON ORBITER ALTITUDE, PLANETARY SURF ACE
TEMPERATURE » AND RADAR SCATTERING PROPERTIES TO INFER SURFACE
TOPOGRAPHY 4 GEOLOGY » INTERIOR THERMAL » AND MECHANICAL
PROPERT [ES . :

=~-== PIONEER VENUS ORBITER, CROFT --

EXPERIMENT NAME—- RADIO SCIENCE TEAM
NSSDC 1D~ PI0O780R-03

LAST REPORTED STATE- APPROVED .

0SS DIVISION— PLANETARY PROGRAMS
DISCIPLINE(S)— GEDDESY AND CARTOGRAPHY IONOSPH. + PADIOD PHYSIC
PLANETARY ATMDSPHERES

EXPERIMENT PERSONNIL (PI=PRINCIPAL INVESTIGATOR, TL=TEAM LEADER
o THER INVESTIGATOR, TM=TEAM MEMBER)
TL = TaA. CROFT sovsese 2eseSTANFORD U
STANFORDs CA
sseeU OF ARIZONA
TUCSONs AZ
esseNASA-JPL
PASADENA. CA
seeeNASA-IPL
PASADENA, CA
SHAPIRD sececsccescesMASS INST OF TECH
CAMBRIDGE, MA
T™ - R WOO weecosscvcssaveasNASA-JPL
PASADENA,., CA

TM = GeM. KEATING eoo

TM - AeJe KLIORE esee

TM - R PHILLIPS s

™ =

EXPERIMENT BRIEF DESCRIPTION

THE RADIO SCIENCE TEAM HAS THE RESPONSIBILITY FOR
PLANNING, COORD INAT ING, AND RECOMMENDING SCIENTIFIC USES OF
RADIO SIGNALS, EXECUTING APPROVED EXPERIMENTS. AND CONDUCT ING
THE DATA ANALYSIS REQUIRED, MAJOR FIELDS OF INTEREST INCLUDE
THE GRAVITY FIELD OF VENUS, VERTICAL SYRUCTURE OF THE DAYT IME
AND NIGHTTIME IONDOSPHERES» NEUTRAL ATMOSPHERE TEMPERATURE ,
PRESSURE AND DENSITY, HORIZONTAL GRADIENTS OF ATMOSPHERIC
PROPERTIESe AND SMALL SCALE TURBULENCE IN THE ATMDSPHERE.
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PIONEER VENUS ORBITER, DONAHUE

EXPERIMENT NAME- PARTICIPATING THEQRIST DONAHUE

NSSDC (D= PIO780R-04

LAST REPORTED STATE- APPROVEO

0SS DIVISION- PLANETARY PROGRAMS
DISCIPLINE(S)- AERONOMY
PLANETARY ATMDSPHERES

1ONOSPHERES

EXPEIIMENT PERSONNEL (PI=PRINCIPAL INVESTIGATOR, TL=TEAM LEADER
N DI=DTHER INVESTIGATOR, TM=TEAM MEMBER}
«sty OF MICHIGAN
ANN ARBOR, MI

PI - TeM. DONAHUE eovoss

EXPERIMENTY B8RIEF DESCRIPTION

THIS EXPERIMENT WILL COMBINE RESULTS OBTAINED FROM THE
ORBITER . MISSION WITH RESULTS FROM THE MULTIPROBE MISSION TO
OBTAIN A UNIFIED PICTURE QOF THE ATMOSPHERIC AND [ ONOSPHERIC
CHEMISTRY AND TRANSPORT PROCESSES OCCURRING IN THE ATMOSPHERE
OF VENUS. .

~===—-~ PIONEER VENUS ORBITER, EVANS -=me=—m—m—— e —mm e
EXPERIMENT NAME- TRANSIENT GAMMA-RAY SOURCES
10-

NSSDC P10780R~0S .

LAST REPORTED STATE- APPROVEN CONDITIONALLY

0SS DIVISION-
DISCIPLINE(S)-

PLANETARY PROGRAMS
GAMMA=RAY ASTRONGOMY .

EXPERIMENT PERSONNEL (PI=PRINCIPAL INVESTIGATOR, TL=TEAM LEADER
OI=0OTHER INVESTIGATORs TM=TEAM MEMBER)

PI =~ WeDe EVANS ceremscsscsaces l0S ALAMODS SCI LAB :

LO5 ALAMOS. NM
QI = JePs CONNER csssseseseaseslN5 ALAMOS SCIU LAB

LOS ALAMOS, NM
O = PeRe HIGRIE ssessccsnsressl 05 ALAMOS SCI LAB

LOS ALAMDS, NM
01 - ReWe KLEBESADEL eane «.LDS ALAMOS SCI LAB

LOS ALAMOS. NM
Ol - ReA. OLSON . «+L0S ALAMDS SCI LAB

LOS ALAMOS, NM
01 - 1.8. STRONG .« .LOS ALAMOS SCI LAB

LOS ALAMOS. NM
OI - R.E. SPALDING +«SANDIA LABORATORIES

SANDIA, NM
EXPERIMENT BRIEF DESCRIPTION

AN OMNIDIRECTINNAL GAMMA-RAY DETECTOR EMPLOYING TwO

PHOSWICH SCINTILLATION SPECTROMETVERS SENSITIVE .TO PROTONS FROM
0e2. ~ 2.0 MEV WILL BE USED WITH LOGIC CIRCUITRY TO DETECT THE
BEGINNING OF A GAMMA EVENT AND TO INITIATE A PERIOD OF RAPID
DATA COLLECTION. DATA WILL O8F STOPED IN A MEMORY UNIT FOR
SUBSEQUENT TRANSMISSION TN EARTH. CONFIRMATION THAT A TRUE
GAMMA EVENT HAS DCCURRED wiLL AE ODTAINED BY COMPARISON wiTH
RESULTS FROM OTHER EXPERIMENTS IN EARTH SATELLITES. THIS
EXPER ITMENT WILL PROVIDE THE L ONG BASELINE TIME CORRELATIONS

NECESSARY FOR CAtCULATING ACCURATE SOURCE LOCATIONS.
~=e-—-= PIONEEP. VENUS ORBITER, HANSEN
EXPERIMENT NAME -~

PID780R-06

CLOUD PHOTOPULARIMETER

NSsSDC 1D-

LAST REPDRTED STATE~ APPRNOVED

0SS DIVISION~ PLANETARY PROGRAMS

DISCIPL INE(S)~ PLANEYTARY ATMOSPHERES
(PI=PRINCIPAL INVESTIGATOR,
OQI=OTHER INVESTIGATOP,

EXPER IMENT PERSONNEL TL=TEAM LEADER

TM=TEAM MEMBER)

PI - JeW. HANSEN cussee <o OF ARPIZONA
TUCSON, AZ
o1 - P. STONE ssseccssecneaseNASA-GISS -
NEW YORK,., NY
Of = AeAe LACES eesessesceseesCOMPUTER SCIENCES CORP
NEW YORK, NY
Ol = Dele COFFEEN sesecescansessl OF ARIZONA
TUCSON. AZ
o1 - . TRAVIS .seesecssssses COMPUTER SCIENCES CORP
. NEW YORK. NY
EXPER IMENT B9IEF DESCRIPTION
THIS EXPERIMENT WILL USE A SIMPLIFIED VERSION OF THE
IMAGING PHOTOPOLARIMETER FLOWN ON PIONEERS 10 AND 11 TO
PROVIDE LOW RESDLUTION FNUR-COLOR MAPS OF THE VENUSIAN CLOUD
COVER WITH A HIGH RESOLUTION IMAGING CAPABILITY NEAR
APOCENTER. THE PRINCIPAL ORJECTIVE OF THIS INVEST (GATION IS
TO DETERMINE THE PROPERTIES OF THE CLOUDS AND HAZEs INCLUDING
THE VERTICAL AND HORIZONTAL DISTRIBUTION OF THE PARTICLES,
CLOUD  PARTICLE SI1ZE AND REFRACTIVE (INDEX, THE <CLOUD-TOP
HEIGHT» AND THE NUMBER DENSITY OF PARTICLES. :
=——=-~+ PIONEER VENUS ORBITER, KNUDSEN =m—w=-———e-cao—o —————

EXPERIMENT NAME- RETARDING POTENTIAL ANALYZER

N5SDC §D- P10780R-07
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LAST REPORTED STATE- APPROVED

0SS DIVISION- PLANETARY PROGRAMS

DISCIPLINE(S)— PLANETARY ATMOSPHERES 10NOSPHERE S

EXPERIMENT PERSONNEL (PI=PRINCIPAL INVESTIGATOR,
OI=0THER INVESTIGATOR.

TL=YEAM LEADER
TM=TEAM MEMAER)

PI -~ W.C, KNUDSEN "eeeseesecaansLDCKHEED PALO ALTO

PALO ALTO, CA
o - K. - SPENNER crsccncscecrs e WGSPR

FREIBURGs FED REP OF GERMANY
01 - R.C. WHITTEN sscccovsnnssesNASA-ARC

MOFFETY FIELD. CA
EXPERIMENT BRIEF DESCRIPTION

THE INSTRUMENT PROPOSED FOR THIS EXPERIMENT IS A
LANGMUIR PROBE., RETARDING POTENTIAL ANALYZER, DESIGNED To
MEASURE ELECTRON CONCENTRATION AND TEMPERATURE, MAJOR 10N
CONCENTRATIONS AND TEMPERATURESs 10N DRIFY VELOCITIES, AND THE
ENERGY DISTRIBUTION FUNCTION OF AMBIENT PHOTOELECTRONS, Ir Is
AN ADAPTATION OF THE INSTRUMENT FLOWN ON THE GERMAN AEROS
SATELLITE iN 1972, EITHER ONE OF T¥0 SENSOR HEADS MAY BE
USED, EACH CONSISTING OF A MULTIGRID CUP AND ELECTROMETER,
WHICH CAN DOPERATE IN ELECTRON. ION, OR PHOTOELECTYRON MODES,
INITIATED B8Y SPACECRAFT ROLL PULSES. THE MEZASUREMENTS TAKEN
WHEN THE SENSOR AxIS 1S CLOSEST TQ THE PLASMA FLOW VELOCITY
VECTOR ARE TRANSMITTED. THE AIMS OF THE INVESTIGATION ARE TO
IMPROVE KNOWLEDGE QF THE TMPORTANT IONIC REACTIONS IN THE
VENUSIAN TONOSPHERE . TO STUDY THE PLASMA TRANSPDPT PROCESSES
TO OETEIMINE IF VENUS HAS A POLAR ¥WIND. TO STUDY THE PROCESSES
AT THE SOLAR WIND-TONOSPHERE BOUNDARY. AND TO STUDY SIMILAR
AIMS CONCERNING THE AMBIENY ELECTRON POPULATION.

MASURSKY

-=—— PIONEER VENUS ORBITER,
EXPERIMENT NAME- PARTICIPATING THEORIST MASURSKY

NSSDC ID~- PIO780R-08

LAST REPDRTED STATE~- APPROVED

0SS DIVISION- PLANETARY PROGRAMS :
OISCIPLINE({S)- GEDDESY AND CARTOGRAPHY PLANETOLOGY
EXPERIMENT PERSONNEL. (PI=PRINCIPAL INVESTIGATOR, TL=TEAM LEADER
N OI=DTHER INVESTIGATOR, TM=TEAM MEMBER)
PI - H. MASURSKY ceaceeseseselUS GEOLOGICAL SURVEY
FLAGSTAFF, AZ
EXPERIMENT BRIEF DESCRIPTION

SURFACE PROFILEs ROUGHNESSs AND ELECTRICAL PROPERTIES
DATA FROM THE PIONEER VENUS RADAR ALTIMETER WILL BE ANALYZED
IN CONJUNCTIDON #ITH SPACECRAFT-DERIVED GRAVITY INFORMATION AND

EARTH-BASED RADAR BACKSCATTER DATA TO PRODUCE A SERIES OF
CARTOGRAPHIC AND GEOLOGIC MAPS. THE INITIAL MAPS witLL INCLUWE
GEOMETRIC ARRAYS OF RADAR PROFILES AND TOPOGRAPHIC CONTOUR
DATA. THESE  WILL THEN BE UTILIZED TO PRODUCE A SHADED RELIEF
CARTOGRAPHIC MAP, 1 TD 25 MILLION, wITH SUPERIMPOSED CONTOUR
INFORMATI ON. PREL IMINARY VENUSTAN GEOLDGIC INFORMATION .
INFERRED FROM ALL AVAILABLE SPACECRAFYT AND EARTH-BASED RADAR
DATA  SOURCES, wILL SUBSEQUENTLY BE ADDED TO THE CARTOGRAPHIC
MAP BASE 7O PRODUCE GEOLOGIC MAPS, IT [5 ANTICIPATED THAT ONE
TO THREE LARGER SCALE (9} TO S MILLION) CARTOGRAPHIC AND
GEOLOGIC MAPS OF SCIENTIFICALLY INTERESTING VENUS SURFACE
FEATURES ALSO WILL BE PROODUCED.

PIONEER VENUS ORBITER. MCGILL

EXPERIMENY NAME- PARTICIPATING THEORIST MCGILL

NSSDC [ID- PIO780R-09

LAST REPDRTED STATE- APPROVED

0SS DIVISION— PLANETARY PROGRAMS
DISCEIPLINE(S)— PLANETOLOGY

EXPERIMENT PERSONNEL (P]=PRINCIPAL INVESTIGATOR, TL=TEAM LEADER

or THER INVESTIGATOR. TM=TEAM MEMBER)
Pl = G.Ea MCGILL .o wen U OF MASSACHUSETTS
. AMHERST, MA

EXPERIMENY BRIEF DESCRIPTION

INVESTIGATIONS OF THE TOPOGRAPHY AND GEJLOGY OF VENUS
wiLL BE UNDERTAKEN T0 ASSURE CORRECY RECOGNITION OF
TOPOGRAPHIC AND MATERIAL CHARACTERISTICS OF THE PLANET AND TO
ARRIVE AT THE GEOPHYSICAL INTERPRETATION OF

GEDLOGICAL AND
THESE CHARACTERISTICS. )

- PIONEER VENUS ORBITER, NAGY

EXPERIMENT NAME- PARTICIPATING THEORIST NAGY

NSSDC ID- PID780R-10

LAST REPORTED STATE- APPROVED

0SS DIVISION— PL ANETARY PROGRAMS
DISCIPLINE(S)- AERONOMY
PLANETARY ATMOSPHERES

IONDSPHERES



EXPERIMENY PERSONNEL (PI=PRINCIPAL INVESTIGATOR. TL=TEAM LEADER
OI=0THER INVESTIGATOR, TM=TEAM MEMBER)

U OF MICHIGAN

ANN ARBOR, M1

Pl = A.F. NAGY ..

EXPERIMENT BRIEF DESCRIPTION

INVEST IGATIONS OF THE IONOSPHERE
OPTIMIZED BY EXTENDING CURRENT MODELS AND
MISSION PLAN BESY SUITED TO ADDRESS TOPICS INCLUDING THE
PHYSICS OF THE SOLAR wIND-IONOSPHERE INTERACTION, ENERGETICS
OF THE UPPER - ATMOSPHERE, ION CHEMISTRY, AND THE PROCESSES
RESPONSIBLE FOR THE GENERAL STRUCTURE OF THE 10NOSPHERE »
INCLUDING MECHANISMS RESPONSIBLE FOR
NIGHTT IME IONOSPHERE .

VENUS WILL BE
FORMULATING. A

OF

NIEMANN

—<===--~ PIONEER VENUS DRBITER,

EXPERIMENT NAME- NEUTRAL PARTICLE, MASS SPECTROMETER

NSSOC [D- PIO780R-11
LAST REPORTED STATE- APPROVED

0SS DIVISION- PLANETARY PROGRAMS

DISCIPLINE(S)~ AERONOMY PLANETARY ATMOSPHERES

EXPERIMENT PERSONNEL (PI=PRINCIPAL INVESTIGATOR, TL=TEAM LEADER
O1=0THER INVESTIGATOR., [M=TEAM MEMBER)

PI - H.8. NTEMANN esees NASA=GSFC
GREENBELT. MD
01 - GeRe CAR GNAN «U OF RICHIGAN
ANN ARBORs MI
DOI = ReE. HARTLE s NASA-GSFC
GREENBELT. MD
Ol -= NeWe SPENCER saven +NASA-GSFC
GREENBELT, MD

EXPERIMENT BRIEF DESCRIPTION

YTHE EXPERIMENT WILL USE A QUADRUPOLE MASS SPECTROMETER
THREE ION SOURCE OPERATING MODES AND THREE MASS SCANNING
MODES . THE ION SOURCE CAN BE OPERATED ALTERNATELY IN OPEN AND
CLOSED CONFIGURATIONS TO INCREASE ACCURACY. AN ADAPTIVE MASS
SCAN  wiLL BE USED TO REDUCE THE BITY RATE REQUIRED FOR A GIVEN
INFORMATION RETURN RATE. THE RESOLUTION WwILL BE 1E-a& FOR
ADJACENT MASSES, AND THE MASS RANGE 1 70 45 AMU. VERTICAL AND
HORIZONTAL DENSITY VARIATIONS OF THE MAJOR NEUTRAL.
CONSTEITUENTS OF THE UPPER ATMOSPHERE OF VENUS wILL BE OETECTED
AND MEASURED TO DEFINE THE DYNAMIC., CHEMICAL. AND THERMAL
STATES OF THE UPPER ATMOSPHERE. TMPORTANT CONSTITUENTS TO BE
MEASURED ARE HEs 0y 0(2)s COs. CO(2) AND/CR N(2)s AND A.
MAY ALSO BE PQOSSIBLE TO STUDY Hs D AND/OR H(2)s Cs Hs AND NO.

wITH

PIONEER VENUS ORBITER, RUSSELL

EXPERIMENT NAME- TRIAXIAL FLUXGATE MAGNETOMETER
NSSOC ID~- PIO780R-12

LAST REPORTED STATE- APPROVED

0SS DIVISION-~ PLANETARY PROGRAMS
DISCIPLINE(S)— MAGNETOSPHERIC PHYSICS PARTICLES AND FIELDS
TL=TEAM LEADER
TM=TEAM MEMBER)
LA

CA

LA

CA

LA

CA

LA

ca

LA

CA

LA

CA

EXPERIMENT

PERSONNEL (PI=PRINCIPAL INVESTIGATOR.
OI=0THER

INVESTIGATOR,
«sU OF CALIF,
LOS ANGELES.
eeslU OF CALIF,
LOS ANGELES,
eeU OF CALIF,
LOS ANGELES.
eeerascsecell OF CALIF,
LOS ANGELES.
«sU OF CALIF,
LOS ANGELES
sesvevsccsnresl OF CALIF.
LOS ANGELES.

PI - Co.Te. RUSSELL .

0l = P.d. COLEMANs JR+

o1 - CORONITI

o1 - KENNEL

ot - MCPHERRON

Ol - Gele SISCOE
EXPER IMENT

THIS
MAGNETOMETER
MNAGNETOMETER

BRIEF DESCRIPTION .
EXPER IMENT wiLL USE A TRIAXTAL FLUXGATE
WITH TwO RING CORE SENSORS AT THE END OF A
BOOM AND ONE RING CORE SENSOR, AT 45 DEG TO THE
SPIN AXIS, HALFWAY DOWN THE ROOM. THE DRIVE AND ELECTRONICS
DESIGN HAS BEEN USED ON THE APOLLO 15 AND 16 SUBSATELLITES.
THE OBJECYIVES ARE TO OETERMINE ANY PLANETARY AND REMANENT
MAGNETIC FIELDS, TO DEDUCE THE LOCATION AND STRENGYH OF
TONOSPHERIC CURRENT SYSTEM, TO ODETERMINE THE ENERGY AND MASS
BALANCE IN THE UPPER ATMOSPHERE OF VENUS. TO DETERMINE THE
NATURE OF THE SOLAR WIND INTERACTION WITH VENUS, AND TO STUDY
THE NEAR-WAKE REGION OF VENUS AND THE STRUCTURE OF THE BOwW
SHOCK « INTERPLANETARY OBJECTIVES ARE TO DETERMINE THE
PERTURBATION OF THE NEAR-PLANET REGION BY VENUS AND TO COMPARE
THE PROPERTIES DOF THE AVERAGE FIELD AT 0.7 AND 1.0 AU, THE
INSTRUMENY 1s INTENDED TO, IN THE WORST CASE OF LOW-BIT AND
LOW-SAMPLE RATES MEASURE ONE VECTOR PER 32 SEC. WHILE IN
VENETIAN DORBIT,. WHEN THE SPACECRAFT IS COASTING THROUGH THE
INTERPLANETARY REGION IN THE APDAPSIS MODE, THE SAMPLE RATE IS
PLANNED TO BE ONE VECTDR PER 8 SEC. WHILE THE SPACECRAFT IS
PASSING THROUGH THE VENET IAN IONOSPHERE IN THE PERIAPSIS MODE.
THE SAMPLE RATE WILL BE FOUR VECTORS PER SEC.

THE MAINTENANCE OF TYHE.
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———---- PIONEER VENUS ORBITER, SCARF —— == oo

EXPERIMENT NAME- ELECTRIC FIELD DETECYOR

NSSDC ID—- PIO780R-13

LAST REPORTED STATE-~ APPROVED

0SS DIVISION- PLANETARY PROGRAMS
DISCIPLINE(S)~ PARTICLES AND FIELDS
EXPERIMENT PERSONNEL (PI=PRINCIPAL INVESTIGATOR, TL=TEAM LEADER
OI=OTHER INVESTIGATOR, TM=TEAM MEMBER)
SCARF sssecscccasssssTRW SYSTEMS GROUP
'REDDONDD BEACH, CA
GREEN escsesscscescssTRW SYSTEMS GROUP
REDONDO BEACH, CA

Pl - Fele

0l = IeMe
EXPERIMENT BRIEF DESCRIPTION

THIS EXPERIMENT WwILL
THE PIONEER 8 AND PIONEER

CONSIST OF A MDDIFIED VERSION OF

9 EXPERIMENTS TO MEASURE THE
ELECTRIC FIELD COMPONENTS ([N FOUR 30 PERCENT NARROW BAND
CHANNELS .CENTERED AT 100+ 730+ 7350, AND 30,000 HZ. THE AIMS
OF THE INVESTIGATION ARE TO PERFORM THE FIRST ANALYSIS OF VLF
ELECTRIC FIELDS AT VENUS TO ELUCIDATE THE PLASMA INTERACTIONS
BETWEEN THE SOLAR WIND AND THE TONOSPHERIC OR EXOSPHERIC
PLASMA - THE ROLE OF PLASMA INSTABILITIES IN MODIFYING THE
HEAYFLUX FROM THE SOLAR WIND AND IN THERMALIZING NEWLY BORN
IONS FROM VENUS WwILL ALSO BE SYUDIED. A SELF=CONT AINED
BALANCED V-TYPE ANTENNA #ILt BE USED WITH A DIFFERENTIAL
PREAMPLIFIER TD MAKE THE MEASUREMENTS. AT THE 512-B1T-PER-SEC
SATELLITE MODE, ONE FREQUENCY SCAN PER SECOND wlLlL BE
MEASURED.

PIONEER VENUS ORBITER, SCHUBERT

EXPERIMENT NAME- PARTICIPATING THEORIST SCHUBERT

NSSOC ID- PIO780R-14

LAST REPDRTED STATE- APPROVED

0SS DIVISION=- PLANETARY PROGRAMS
OISCIPLINE(S)- IONOSPHERES
PLANETARY ATMOSPHERES

MAGNETOSPHERIC PHYSICS
PLANETOLOGY

EXPERIMENT PERSONNIL (PI=PRINCIPAL INVESTIGATOR. TL=TEAM LEADER
OI=0OTHER INVESTIGATDOR., TM=TEAM MEMBER)
SCHUBERT .. sesesesly OF CALIF, LA
LOS ANGELES. CA

Pl -~ G.

EXPERIMENT BRIECF DESCRIPTION

MEASUREMENTS OF PLASMA TEMPERATURES, MAGNETIC FIELDS.
COMPOSTITION, AND OTHER OATA WILL BE USED TO DEVELOP AND TEST
THEORIES OF ATMOSPHERIC CIRCULATION AND SOLAR WIND-IDNOSPHERE
INTERACT IONS » IN  THE CASE OF THE TOPOGRAPHY AND GRAVITY, THE

DATA (ALTIMETRY AND TRACKING) WILL B8E USED BOTH [N DESCRIPTIVE
FASHION. TO SIMPLY CHARACTERIZE THE SURFACE OF VENUS AND ITS
GRAVITATIONAL FIELD, AND . IN A MORE QUANTITATIVE wAY T0O MODEL

THE INTERNAL STRUCTURE OF THE PLANET.

PIONEER VENUS ORBITERS

STEWART

EXPERIMENT NAME-— PROGRAMMABLE ULTRAVIOLET SPECTROMZTER

NSSDC ID- PI0O7BOR-1S

LAST REPORTED STATE~- APPROVED

0SS DIVISION~-
DISCIPL INE(S )~

PLANETARY PROGRAMS
PLANETARY ATMOSPHERES
10ONOSPHERES

AERONOMY

EXPERIMENT PERSONNIt (PI=PRINCIPAL INVESTIGATOR, TL=TEAM LEADER
o THER INVESTIGATOR, TM=TEAM MEMBER)

PL - Adle. STEWART sseessecceesesU OF COLORADD

BOULDER, CO
0l - CaA. BARTH evecossseancs U OF COLORADO

BOULDER, CO
0O - Cev. HORD . U OF COLORADD

BOULDERs €O
Ol -~ GeEa THOMAS +es U OF COLORADD

BOULDER. CO
Ol = JeGa ANDERSON o U OF COLORADO

BOULDER, CO
EXPERIMENT BRIEF DESCRIPTION

THIS INVESTIGATEION wILL USE A 125-4M CASSEGRAIN

TELESCOPE ON A 125-MM EBERT-FASTIE SPECTROMETER WITH A
PROGRAMMABLE GRATING DRIVE. ATRGLOWs SCATTERED SUNLIGHT, AND
HYDROGEN LYMAN ALPHA EMISSIONS WwILL BE€ DEFECTED [IN THE
THERMOSPHERE MESOSPHERE . AND EXOSOHERE OF VENUS. THESE
MEASUREMENTS wILL BE USED TO ESTABLISH AND MAP  THE
COMPOSITION, TEMPERATURE» AND PHOTOCHEMISTRY OF THE
THERMOSPHE RE AND IONOSPHERE, TN DETERMINE THE PRESSURE AT AND
ABOVE THE vISIBLE CLOuUD TOPS, AND TD ESTABLISH THE
DISTRIBUTION AND ESCAPE RATE OF ATOMIC HYDROGEN. THE

INSTRUMENT OPERATES IN THE 1100-3400 A REGION.

PIONEER VENUS ORBITER. TAYLOR

EXPERIMENY NAME- RADIQMETRIC TEMPERATURE SOUNDING
EXPERIMENT



NSSDC ID- PIO780R-16

LAST REPORTED STATE- APPROVED

0SS OIVISION- PLANETARY PROGRAMS

DISCIPLINE(S} - PLANETARY ATMOSPHERES AERONONY
EXPERIMENT PERSONNEL (PI=PRINCIPAL INVESTIGATOR, TiL=TEAM LEADER
OI=DTHER INVESTIGATOR, TM=TEAM MEMBER)
PL - FeWa TAYLOR seeeessossssssNASA—IPL
PASADENAs CA
OF = HeHe AUMANN ceacvevconseesve NASA-JPL -
PASADENA, CA
Ol = M.T. CHAHINE coecscecosesaNASA—JPL
PASADENA, CA
01 - C.B. FARMER . s s NASA-JPL
PASADENA, CA
QI = JeVe MARTONC M IK + s NASA-JPL
PASADENAs CA
Ol - A.P» INGERSOLL «eee +e CALIF INST OF TECH
. PASADENA, CaA
01 - J.T. HOUGHTON eseve +«OXFORD U
OXFORDs ENGLAND
OI = GeDe PESKETT casave +«s OXFORD U
OXFORD» ENGL AND
0I - CeD. RODGERS essevscassese OXFORD U
OXFORDs ENGLAND
01 - EaeJde WILLIAMSON csveveesss OXFORD U
OXFORDs ENGLAND
01 -~ R. DICKINSON easecocssss NATL CTR FOR ATMOS RES
BOULDER, CO
01 - JeCe GILLE eeeaacosrscsesessNATL CTR FOR ATMOS RES
BOULDERs €O
EXPERIMENT BRIEF DESCRIPTION
THIS INVESTIGATION WILL USE AN EIGHT-CHANNEL RADIOMETER
FOR VERYICAL TEMPERATURE SOUNDING OF THE ATMOSPHERE FROM THE
CLOUD TOPS {60 KM) TO 150 KM AND FOR INVESTIGATIONS OF CLDUD
MORPHOL OGY » 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 ORBITER. TAVLOR.‘JR. Bttt i
EXPERIMENT NAME- I0ON MASS SPECTROMETER
NSSOC ID- PIO780R~17

LAST REPORTED STATE- APPROVED

PLANETARY PROGRAMS y

0SS DIVISION- f
10NOSPHERES PLANETARY ATMOSPHERES

DISCIPLINE(S)~

EXPERIMENT PERSONNEL {(PI=PRINCIPAL INVESTIGATOR. TL=TEAM LEADER

OI=DTHER INVESTIGATOR, TM=TEAM MEMBER)

PI = HeA. TAYLORe JRe oo e +sNASA-GSFC -

GREENBELTs MD
ot - Seds BAUER s s s NASA-GSFC

GREENBELY, MO
Ol - R.E. HARTLE s e s NASA=GSFC

GREENBELT,. MD
0 = HeCe BRINTON eoveve s e e NASA-GSFC

GREENBELT, MD
Ol - J.R. HERMAN cseanessseeses NASA-GSFC

GREENSELT, MD °
OI = TeMs OONAHUE seeeccsevcasset) OF MICHIGAN

ANN ARBOR, MI
a1 - PasAs CLOUTIER sesesesessseRICE U

HOUSTON. TX
01 - F.C. MICHEL essesesssecsseRICE U

HOUSTON., TX
EXPERIMENT BRIEF NDESCRIPTION

THE COMPOSITION AND CONCENTRATION OF THERMAL POSITIVE

TUNS IN THE IONOSPHERE OF VENUS WwILL BE DETERMINED AND
INTERPRETED IN TERMS (OF VERTICAL AND HORIZONTAL COMPONENTS.
THE INSTRUMENT USED wilL BE A BENNETT RADIO-FREQUENCY MASS
SPECTROMETER BASED ON THE ODESIGN OF ONES FLOWN ON OGO AND
ATMOSPHERIC EXPLDRER SATELLITES. A MASS RANGE OF 1 TO 60 AMU
wiLL BE COVERED WwITH A VARIETY OF AUTOMATIC SCAN-SEARCH MOOES
AVAILABLE.

WOLFE

- PIONEER VENUS OR8BITER,
EXPERIMENT NAME- SOLAR WIND PLASMA DETECTOR

NSSDC ID- PIO780R-18

LAST REPORTED STATE~ APPROVED

0SS DIVISION=~
DISCIPLINE(S)-

PLANETARY PROGRAMS
MAGNETOSPHERIC PHYSICS
PLANETARY ATMOSPHERES

PARTICLES AND FIELDS

EXPERIMENT PERSONNEL (PI=PRINCIPAL INVESTIGATOR, YL=TEAM LEADER
OI=0THER INVESTIGATOR. TM=TEAM MEMBER)

Pl =  JeHe WOLFE ecesescocsosesce NASA-ARC

MOFFETT FIELO. CA
ol - A. BARNES eccacsasevessss NASA-ARC

MOFFETT FIELDs CA
Ol = HeR. COLLARD saasceseseses NASA-ARC

MOFFETT FIELD. CA

79

01 - ©DeD. ' MCKIBBIN . s eNASA=ARC
MOFFETT FIELDs
sasesccncss e NASA—ARC
MOFFETY FIELD,
sessessvsesse s NASA-ARC
MOFFETT FIELDs CA
sesenoeel OF SOUTHERN CALIF

LOS ANGELES.s CA

CA

o1 - J.D. MIHALOV
CA
ot -

RsCe WHITTEN

01 = DeSe INTRILIGATOR
EXPERIMENT BRIEF OESCRIPTION

THE IMSTRUMENT PROPOSED FOR
QUADRISPHERICAL ELECTROSTATIC ANALYZER (DETECTOR B OF THE
PIONEERS 10-11 PLASMA INSTRUMENT ) » WITH FIVE CURRENT
COLLECTORS AND ELECTROMETERS. THE ENERGY/CHARGE RANGE 1S
50-8000 (IONS), 32 STEPS AND 1-500 (ELECTRONS), 16 STEPS, THE
ANGULAR RANGE TO BE COVERED IS PLUS OR MINUS 85 DEG ELEVATION
BY 360 DEG AZIMUTH, AND THE DETECTDR FIELD OF VIEW IS 15 DEG
TIMES DEG OR 15 DEG TIMES 4S DEG, DEPENDING ON POSITION.
THE LOGIC DESIGN WILL BE ESSENTIALLY THAT USED ON PIONEERS 8
AND 9. THE O0BJECTIVES ARE TO MEASURE SOLAR WIND CONDITIONS
DUTSIDE THE VENUS BOW SHDCK. INSIDE THE MAGNETOSHEATH FLOW
FIELD, AND ATTEMPT STUDIES IN THE TONDPAUSE STRUCTURE. SOLAR
WIND MEASUREMENTS wILL ALSO BE MADE OQURING THE TRANSIT TO
VENUS + PARTICULARLY TO STUDY MACROSCALE PROBLEMS AND TO
DETERMINE AVERAGE GRADIENTS. THE NEAR-PLANET WAKE REGION wiLL
BE STUDIED. N

THIS EXPERIMENT 1S A

25

SRS REXABEAREXRAASR KX RES %A% PIONEER VENUS PROSE BUS S3kxxskree
SPACECRAFT COMMON NAME- PIONEER VENUS PRDBE BUS

ALTERNATE NAMES- PIONEER VENUS 1978

NSSDC 1D~ PIO78PA

LAST REPDRTED STATE- AN APPROVED MISSION

SPACECRAFT WEIGHT-
UNITED STATES

LAUNCH DATE-~ 05/700/78
LAUNCH SITE- CAPE CANAVERAL.
LAUNCH VEHICLE=- ATLAS-CENT -

380. KG

SPONSORING COUNTRY/AGENCY

UNITED STATES NASA-0SS
SPACECRAFT PERSONNEL (PM=PROJECT MANAGER, PS=PROJECT SCIENTIST,
MG=PROGRAM MANAGERs SC=PROGRAM SCIENTIST)

PM = CeFe HALL eccccessssosusseNASA—-ARC
MOFFETY FI1ELD, CA
PS =~ Lo COLIN sveososcscscseesNASA—ARC
MOFFETT FIELDs CA
MG = FeDe KOCHENDORFER secesseoeoeNASA HEADQUARTERS
: WASHINGTON, DC
SC - ReFa FELLOWS caceescssssssNASA HEADQUARTERS
WASHINGTGNs DC
SPACECRAFT BRIEF OESCRIPTION .
THIS SPACECRAFT IS THE BUS PORTION OF THE PIONEER VENUS
MULT IPROBE MISSION. ON THIS MISSION FODUR INSTRUMENTED
ATMOSPHERIC ENTRY PROBES WILL BE CARRIED BY THIS BUS TD THE
VICINITY DOF VENUS AND RELEASED FOR OESCENT THROUGH THE
ATMOSPHERE TO THE PLANETARY SURFACE. TwW0 SMALL PROBES wILL
ENTER ON THE NIGHTSIDE AND ONE SMALL PROBE AND ONE LARGE PROBE

wiLL
8E
THE

ENTER ON THE DAYS IDE OF THE PLANETY. THE SPACECRAFT WILL
SPIN STABILIZEDs, AND THE TRIP TO VENUS WilLL TAKE 125 DAYS.
FOUR PROBES WILL SEPARATE FROM THE BUS ABOUT 10 TO 20 DAYS
BEFORE ENTRY, THE (ARGE PROBE WILL TAKE 1-1/72 HOURS TO
DESCEND THROUGH THE ATMOSPHERE, WHILE THE THREE SMALLER PROBES
WILL REACH THE SURFACE OF THE PLANETY 75 MINUTES AFTER ENTRYe
THE BUS PORTION OF THE SPACECRAFT wiLlL BE 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 WILL
EMPHASIZE THE STUDY OF THE STRUCTURE AND COMPOSITION OF THE
ATMOSPHERE ODOWN 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 PATYTERN. A SISTER MISSION, PIONEER VENUS ORBITER,
IS SCHEDULED TO PLACE AN ORBITING SPACECRAFT ARODUND VENUS 2
WEEKS BEFORE THE PROBES ARE RELEASED. SIMULTANEOQUS
MEASUREMENTS BY THE PROBES AND ORBITER wiILL PERMIYT RELATING
SPECIFIC LOCAL MEASUREMENTS TO THE GENERAL STATE OF THE PLANET
AND ITS ENVIRONMENT AS OBSERVED FROM DRBIT.
BAUER

PIONEER VENUS PROBE BUS.

EXPERIMENT NAME- PARTICIPATING THEORIST BAUER

NSSDC [D- PI078PA-08

LAST REPORTED STATE- APPROVED

055 DIVISION- PLANETARY PROGRAMS
OISCIPLINE(S)— PLANETARY ATMOSPHERES
INTERPLANETARY PHYSICS

AERONOMY

EXPERIMENT PERSONNZL (PI=PRINCIPAL INVESTIGATOR, TL=TEAM LEADER
OI=DTHER INVEST] GATOR, TM=TEAM MEMBER)
essesetvsccseasNASA-GSFC

GREENSELT,

Pl - SeJes BAUER
MD
EXPERIMENT BRIEF DESCRIPTION

A NUMBER OF THEORISTS HMAVE BEEN SELECTED TO PARTICIPATE
AS MEMBERS OF THE SCIENCE STYEERING GROUP IN DEFINING THE
SCIENTIFIC OBJECTIVES, STRATEGY. AND PLANNING FOR THE MISSION.
IN COORDINATING THE EXPERIMENTSs AND IN THE ANALYSIS OF FLIGHT
EXPERIMENT DATA. EACH THEDRIST HAS AN AREA OF MA JOR
RESPONSIBILITY wHICH INCLUDES ANALYSIS AND INTERPRETATION OF
THE IN-SITU IDN COMPOSITIONs ELECTRON DENSIYTY AND TEMPERATURE.,



ANO NEUTRAL COMPOSITION MEASUREMENTS TO PRODUCE A
SELF-CONSISTENT MNODEL OF THE ODAYSIDE UPPER ATMOSPHERE AND
IONGSPHERE OF VENUS, INCLUDING THE ROLE OF CHEMICAL AND
TRANSPORT PROCESSES. AS WELL AS AN UNDERSTANDING OF THE TYPE
oF INTERACTION BEVWEEN THE SOLAR WIND AND THE VENUS
1ONOSPHERE .

w==me=-= PIONEER VENUS PROBE BUS. DONAHUE

EXPERIMENT NAME- PARTICIPATING THEORIST DONAHUE

NSSDC 1D- PIO78PA-~09 -

LAST REPORTED STATE~ APPROVED

0SS DIVISION- PLANETARY PROGRAMS

DISCIPLINE(S)~ PLANETARY ATMOSPHERES AERONOMY

EXPERIMENT PERSONNEL (PI=PRINCIPAL INVESTIGATOR, TL=TEAM |_LEADER
0I=0THER INVESTIGATOR. TM=TEAM MEMBER}
wasesssssccsselU OF MICHIGAN
ANMN ARBOR, MI

Pl = TeM. DONAHUE
EXPER IMENT BRIEF DESCRIPTION

A NUMBER OF THEORISTS HAVE BEEN SELECTED TO PARTICIPATE
AS MEMBERS OF THE SCIENCE STEERING GROUP IN DEFINING THE
SCIENTIFIC OBJECTIVES, STRATEGYs AND PLANNING FOR THE MISSIONs
IN CODORDINATING THE EXPERIMENTSs AND IN THE ANALYSIS OF FLIGHT
EXPERIMENT DAT A. EACH THEORIST HAS AN AREA OF MAJOR
RESPONSIBILITY WHICH INCLUDES THE INTERDISCIPLINARY ASPECTS OF
ATMOSPHERIC CHEMISTRY AND RADIATIVE TRANSPORT THEORY TO ARRIVE
AT AN UNDERSTANDING OF THE AERONOMY OF THE ATMOSPHERE OF
VENUS .

m—-eeees PIONEER VENUS PROBE BUS, GOODY
EXPERIMENT NAME- PARTICIPATING THEORIST GOODY
NSSDC ID- PJIO78PA-10

LAST REPORTED STATE- APPROVED

0SS DIVISION- PLANETARY PROGRAMS
OISCIPLINE{S)~ PLANETARY ATMOSPHERES
METEROLOGY

AERONOMY

EXPERIMENT PERSONNEL (PI=PRINCIPAL INVESTIGATORs TL=TEAM LEADER
01=DTHER INVESTIGATOR, TM=TEAM MEMBER)
@seccnessvasses HARVARD U

CAMBRIDGE »

PI =~ ReM. GO0DY
MA

EXPERIMENT BRIEF DESCRIPTION

A NUMBER OF THEORISTS HAVE BEEN SELECTED TO PARTICIPATE
AS MEMBERS OF THE SCIENCE STEERING GROUP IN DEFINING THE
SCIENTIFIC OBJECTIVES, STRATEGYs AND PLANNING FOR THE MISSION.

IN CODRDINATING THE EXPERINEN‘I:S' AND IN THE ANALYSIS OF FL IGHT
EXPERIMENT DATA. EACH THEORIST HAS AN AREA OF MAJOR
RESPONSIBILITY WHICH INCLUDES THE THEORY OF THE CIRCULATION OF
THE LOWER ATMOSPHERE AND THE RECOMBINATION OF THE PRODUCTS OF
PHOTOLYSIS.

—— HUNTEN

PIONEER VENUS PROBE BUS»
EXPERIMENT NAME~ PARTICIPATING THEORIST HUNTEN
NSSDC 1D- PIO78PA-11

LAST REPORTED STATE- APPROVED
PLANETARY PROGRAMS

PLANETARY ATMOSPHERES
METEROLOGY

DSS DIVISION-

DISCIPLINE(S) - AERONOMY

EXPERIMENT PERSONNEL (PI=PRINCIPAL INVESTIGATOR, TL=TEAM LEADER
OI=PTHER INVESTIGATOR, TM=TEAM MEMBER)
«««KITT PEAK NATL 0BS
TUCSON, AZ

PI - DeMe HUNTEN

veaanes

EXPERIMENT BRIEF DESCRIPTION

A NUMBER OF THEORISYS HAVE BEEN SELECTED TD PARTICIPATE
AS MEMBERS OF THE SCIENCE STEERING GROUP 1IN DEFINING THE
SCIENTIFIC OBJECTIVES. SYTRATEGYs, AND PLANNING FOR YHE MISSION,.
IN COORDINATING THE EXPERIMENTS. AND IN THE ANALYSIS OF FLIGHT
EXPERIMENT DATA. EACH THEORIST HAS AN  AREA OF MAJOR
RESPONSIBILITY WwHICH INCLUDES A DETAILED DESCRIPTION OF THE
CLOUDS AND THE HEAT BALANCE OF THE ATMOSPHERE AND SURFACE OF
VENUS AND A DETERMINATICON OF THE DYNAMICS AND AERCNOMY OF THE
UPPER ATMOSPHERE.

PETTENGILL

—====-= PIONEER VENUS PROBE BUS,

EXPERIMENT NAME- DIFFERENTIAL VERY-LONG-B8ASELINE
INTERFEROMETRIC TRACKING )

NSSDC ID- PIQ78PA~-06
LAST REPDRTED STATE- APPROVED
0SS DIVISION- PLANETARY PROGRAMS

DISCIPLINELS)~- PLANETARY ATMOSPHERES
PLANETOLOGY

MET EROLOGY

'NSSDC 1D-
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EXPERIMENT PERSONNEL (PI=PRINCIPAL INVESTIGATOR, TL=TEAH> LEADER
OI=0THER INVESTIGATOR. TM=TEAM MEMBER)

PI - G. PETTENGILL «MASS INST OF TECH
CAMBRIODGE, MA
ol - J.1. SHAPIRD «» sseven «MASS INST OF TECH
CAMBRIDGE,s MA
ol - R, PRINN cossvsassovenesaMASS INST OF TECH
CAMBRIDGE, MA
of - 4. CHARNEY <cceeccscccsecesMASS INST OF TECH
CAMBRIDGE, MA
EXPERIMENT BRIEF OESCRIPTION :
THIS EXPERIMENT wiLL INVOLVE APPLYING DIFFERENTIAL
VERY-_ ONG~BASEL INE INTERFEROMETRY TECHNIQUES TO THE RADIO

SIGNALS
ORDER TO INFER OR
LOWER ATMOSPHERE.
CIRCULATION PATTERNS OF VENUS®

FROM THE ENTRY PROBE AND BUS  (ORBITING SPACECRAFT) IN
PLACE UPPER LIMITS ON WIND SPEEDS 'IN THE
THESE RESULTS WILL BE USED IN MODELLING THE
ATMOSPHERE. DATA TAKEN PRIOR YO
PROBE ENTRY wiLL BE USED, 1F FEASIBLE, TO INFER
CHARACTERISTICS OF VENUS* GRAVITY FIELD FOR USF WITH 'PRK‘\BE
ENTRY OPERATIONS AS WELL- AS IN LATER SCIENTIFIC EVALUATION.

e=wm-us PIONEER VENUS PROBE BUSs PETTENGILL =====c-eeeee———ooe
EXPERIMENT NAME- RADIO SCIENCE TEAM
NSSDC 10- PIO78PA-07

LAST REPORTED STATE- APPROVED

0SS DIVISION- PLANETARY PROGRAMS

DISCIPLINE(S)= PLANETARY ATMOSPHERES AERONDMY
METEROLOGY
EXPERIMENT PERSDNNEL (PISPRINCIPAL INVESTIGATOR, TL=TEAM LEADER
a1 THER INVESTIGATOR, TM=TEAM MEMBER)
TL - Ge PETTENGILL . eseeeeeMASS INST OF TECH
CAMBRIDGE,» MA
TM — TeA: CROFT sevccssscsessses STANFORD U
STANFORD, CA
TM = AeJ. KLIORE .evescvvevecosNASA-JIPL
TM - R. WOO cecevoscccnneecesaNASA-JPL

PASADENA,

CA
EXPERIMENT
THE

BRIEF DESCRIPTION

RADIO SCIENCE YEAM SHALL HAVE THE RESPINSIBILITY 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 wILL BE IN THE USE OF S-BAND
TELEMETRY SIGNALS TO OBTAIN PRECISE TRAJECTORY AND DESCENT
DATA OF THE ENTRY PROBES FOR DETERMINATION OF ATMOSPHERIC
MOTIONS, WINDS & AND TURBULENCE. ALSD, THE TEAM WwILL 8E
RESPONS1IBLE FOR THE DEVELOPMENY AND ANALYSIS oF
RECOMMENDATIONS PERTAINING TO TYHE APPLICATIONS OF VERY LONG
BASELINE INTERFEROMETRY TECHNIQUES TO THE MISSION.

POLLACK

PIONEER VENUS PRDBE BUS.
EXPERIMENT NAME- PARTICIPATING THEORIST POLLACK
PIO78PA=-12

LAST REPORTED STAYTE~ APPROVED

0SS DIVISION- PLANETARY PROGRAMS
DISCIPLINE(S)- PLANETARY ATMDSPHERES
GEODESY AND CARTQOGRAPHY

AERONOMY

EXPERIMENT PERSONNEL (PI=PRINCIPAL INVESTIGATOR, TL=TEAM LEADER
OI=0THER INVESTIGATOR, TM=TEAM MEMBER)
essssecvsess e NASA-ARC
MOFFETY FIELD,

Pl - JeB8. POLLACK
CA

EXPERIMENT BRIEF DESCRIPTION

A  NUMBER OF THEORISTS RAVE BEEN SELECTED TO PARTICIPATE
AS MEMBERS 0OF THE SC IENCE STEERING GROUP TN DEFINING THE
SCIENTIFIC OBJECTIVES, STRATEGY., AND PLANNING S0OR THME MISSION.

IN COORDINATING THE EXPERIMENTS, AND IN THE ANALYSIS OF FLIGHT
EXPERIMENT DAT A, EACH THEDRIST HAS AN AREA OF MAJOR
RESPONSIBILITY WHICH INCLUDES THE DETERMINATION OF IMPORTANT
SOURCES DF THERMAL OPACITY, THE SCATTERING CHARACTERISTICS OF
THE CLOUDS, AND SOLAR ENERGY OEPNSITION PROFILEs AND THE
THEQRY AND EVOLUTION THE ATMOSPHERE AND LITHOSPHERE OF
VENUS.

oF

SPENCER —~

PIONEER VENUS PROBE BUS,

EXPERIMENT NAME- PARTICIPATING THEORISY SPENCER

NSSDC ID- PID78PA-13

LAST REPORTED STATE- APPROVED

0SS DIVISION- PLANETARY PROGRAMS
DISCIPLINE({S)- PLANETARY ATMOSPHERES AERONOMY
EXPERIMENT PERSONNEL (PI=PRINCIPAL INVESTIGATOR, TL=TEAM LEADER
OI=0THER INVESTIGATOR, TM=TEAM MEMBER)}
sssenecesene e NASA-GSFC
GREENBELT,

Pl - Nevw. SPENCER

MD



EXPERIMENTYT BRIEF DESCRIPTION

A NUMBER OF THEORISTS HAVE BEEN SELECYED YO PARTICIPAYE
AS MEMBERS OF THE SCIENCE STEERING GROUP I[N 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 MAJDR
RESPONSIBILITY WHICH INCLUDES THE INTERDISCIPLINARY ASPECTS Of
THE NATURE OF THE COMPOSITION OF THE ATMOSPHERE OF VENUS. THE
NATURE AND COMPOSITION OF THE CLOUDS IN THE ATMOSPHERE, AND

THE ORIVING FORCES DR ENERGY INPUTS AFFECTING THE BEHAVIOR OF
THE ATHMOSPHERE AND CLOUDS ANU CHANGES WHICH TAKE PLACE.
=—==—-—=-= PIONEER VENUS PROBE BUS.

TAYLORs JR,

EXPERIMENT NAME- ION MASS SPECTROMETER

NSSDC ID~- PIO7BPA-02

LAST REPORTED STATE~ APPROVED
0SS DIVISION- PLANETARY PROGRAMS

DISCIPLINE(S) - PLANETARY ATMOSPHERES
AERONOMY

TONOSPHERES

EXPERIMENT PERSONNEL (PI=PRINCI{PAL INVESTIGATOR, TL=TEAM LEADER

DISOTHER INVESTIGATOR, TM=TEAM MEMBER)
P - HeAa TAYLOR, JPa seeseseesesNASA-GSFC
GREENBELT. MD
Ol = Seds BAUER sesesecsecesseiNASA=GSFC
GREENBELTs MO
OI - TeMe DUNAHUE eeeee veeU OF MICHIGAN
ANN ARBOR, MI .
Ol - PoAe CLOUTIER svee «esRICE U
HOUSTON, TX
DI - ReE. HARTLE . sseeeeeNASA=GSFC
GREENBELT,s MD
o1 - BRINTON esas e e s NASA=GSFC
GREENBELT. MD
Of = FoCe MICHEL scosseccesesssRICE U
HOUSTON, Tx
EXPERIMENT BRIEF DESCRIPTION -

THIS 10N  MASS SPECTROMETER EXPERIMENT wiLL OBTAIN
MEASUREMENTS WHICH wWilLL PROVIDE INFORMATION ON THE SOLAR WIND
INTERACTION WITH VENUS, UPPER ATMOSPHERE PHOTOCHEMISTRY, AND
THE MASS AND HEAT TRANSPORT CHARACTERISTICS OF THE ATMOSPHERE.
A BENNETT {ON SPECTROMETER, SIMILAR TO UNITS FLOWN ON MANY
EARTH  SATELLITES AND ROCKETS, WILL MEASURE VENUS' UPPER
ATMOSPHERE 1ON CONCENTRATIONS IN THE MASS RANGE FROM 1 TO 60
ATOMIC MASS UNITS (AMU) FROM THE TIME OF CROSSING VENUS®
BOWSHDCK TO BUS BURNUP.

----- -- PIONEER VENUS PROGE BUS, VON ZAMN -———

EXPER IMENT NAME- NEUTP AL PARTICLE MASS SPECTROMETER

NSSDC ID- PIO78PA~03

LAST REPORTED STATE-~ APPROVED

0SS DIVISION-
DISCIPLINE(S) -

PLANETARY PROGRAMS
PLANETARY ATMOSPHERES AERONQOMY

EXPERIMENT PERSONNEL (PI=PRINCIPAL INVESTIGATOR. TL=TEAM LEADER
OI=0THER INVESTIGATOR,s TM=TEAM MEMBER}

PI - U. VON ZAHN cracessnces.U OF BONN
BONN, FED REP OF GERMANY
or - AeDeCoNIER s osseccansssasasl OF MINNESOTA

MINNEAPOLIS, MN
sesesesceseneeKITT PEAK NATL 0BS
TUCSON., AZ

01 = DeMs HUNTEN
EXPERIMENT BRIEF DESCRIPTION
THIS NEUTRAL PARTICLE MASS SPECTROMETER EXPERIMENT WILL
MEASUREMENTS WHICH wWILL PROVIDE INFORMATICN ON THE
DRIGIN AND EVOLUTION OF VENUS®* ATMUSPHEREs THE PRESENT ENERGY
BALANCE AND DYNAMICS OF THE UPPER ATMOSPHERE s AND THE
INTERACTION OF THE UPPER ATMOSPHERE WITH SOLAR RADIAYION AND
THE INTERPLANETARY MEDIUM, A MAGNETIC DEFLECTION,
DOUBLE-FOCUSING MASS SPECTRNMETER WILL BE FLOWN YO MEASURE THE
UPRER ATMOSPHERE NEUTRAL MOLECULES IN THE MASS RANGE 1 YO 46
ATOMIC MASS UNITS.

OBTAIN

XSS RXARBRRERAREE R Rk k2skas PIONEER VENUS PROBE LRG &%2%xsxsax

SPACECRAFT COMMON NAME- PIONEER VENUS PROBE LRG
ALTERNATE NAMES- PIONEER VENUS 1978

NSSDC ID- PIN78PB
LAST REPORTED STATE- AN APPROVED MISSION
LAUNCH DATE~ 05/00/78
LAUNCH SITE=- CAPE CANAVERAL.
LAUNCH VEHICLE- ATLAS-CENT

SPACECRAFT WEIGHT-
UNITED STATES

300. KG

SPONSORING COUNTRY/AGENCY
UNITED STATES NASA-O5S5
SPACECRAFT PERSONNEL (PM=PROJECT MANAGER,

MG=PROGRAM MANAGER,

PS=PROJECT SCIENTIST,
SC=PROGRAM SCIENTIST)

PM - CeFo HALL e eaenevsnseseasesNASA-ARPC

MOFFETY FIELD, CA
PS - L. COLIN sescecncrscscaseNASA-ARC

MOFFETY FIELO, CA
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MG - F.D. KOCHENDORFER . s+eNASA HEADQUARTERS
WASHINGTON, DC
SC = RefFe FELLOWS ccceeascccsaseNASA HEADQUARYERS
. WASHINGTON, DC
SPACECRAFT BRIEF DESCRIPTION .

THIS SPACECRAFY IS THE LARGE PROBE PORTION OF THE
PIONEER VENUS MULTIPROBE MISSION. ON  THIS MISSION FOUR
INSTRUMENTED ATMOSPHERIC ENTRY PROBES WILL BE CARRIED BY A
SPACECRAFT BUS To THE VICINITY OF VENUS AND-RELEASED FOR
DESCENT THROUGH THE ATMOSPHERE TO THE PLANETARY SURFACE. TwO
SMALL PROBES WILL ENTER ON THE NIGHTSIOE AND A SMALL PROBE AND
THIS LARGE PROBE WwILL ENTER ON THE DAYSIDE OF THE PLANET. THE

SPACECRAFT BusS wiLL ENTER THE ATMOSPHERE AND 0OBTAIN
ATMOSPHERIC COMPOSITION DATA UNTIL BURNUP. INVESTIGATIONS
wiLL EMPHASIZE THE STUDY OF THE STRUCTURE AND COMPOSITION OF
THE ATMOSPHERE DOwN YO THE SURFACE., THE NATURE AND COMPOSITION

OF THE CLOUDSs THE RADIATION FIELD AND ENERGY EXCHANGE IN THE
LOWER ATMOSPHERE, AND LOCAL INFORMATION ON THE ATMOSPHERIC
CEIRCULATION PATTERN., A SISTER MISSION, PIONEER VENUS ORBITER,

s SCHEDULED YO PLACE AN ORBITING SPACECRAFT AROUND VENUS TwO

WEEKS BEFORE THE PROBES AQE RELEASED. SIMW. YANEOUS
MEASUREMENTS 8Y THE PROBES AND ORBITER WILL PERMIT RELATING
SPECIFIC LOCAL MEASUREMENTS TO THE GENERAL STATE OF THE PLANET

AND ITS ENVIRONMENT AS OBSERVED FROM ORBIT.

=~=—=-=— PIONEER VENUS PRDBE LRGs BOESE

EXPERIMENT NAME- INFRARED RADIOMETER .

NSSDC ID- PID78PB-0S

LASY REPORTED STATE- APPROVED

0SS DIVISION- PLANETARY PROGRAMS
DISCIPLINE(S)~ PLANETARY ATMOSPHERES AERONOMY

EXPERIMENT PERSONNEL (PI=PRINCIPAL INVESTIGATORs TL=TEAM LEADER
. DI=0THER INVESTIGATOR, TM=TEAM MEMBER)
BOESE o

PI - ReWe esesvsses NASA-ARC
MOFFETTY FIELD, CA
Of = JeBe POLLACK cececvaseecesseNASA-ARC
MOFFETTYT FIELD. CA
Ol - JeHe MILLER ceceevceacas essNASA-ARC
MOFFETT FIELD, CA
O - LePae GIVER s.cscescccesseeNASA-ARC .
. MOFFETT FIELD, CA

EXPERIMENT BRIEF DESCRIPTION

THE DBJECTIVES DOF THIS
ATMOSPHERE THERMAL FLUX PROFILE.
THEIR COMPOSITION. AND ESTIMATE
CONTENT . THIS EXPERIMENT WILL USE A A-CHANNEL [INFRARED
RADIOMETER  LOOKING DOWN FROM THE PROBE. TwO INTERNAL
BLACKBODIES WILL BE USED TO ALLOW ABSOLUTE MEASUREMENTS OF THE
FLUX IN EACH CHANNEL. THE INSTRUMENT WILL WEIGH ABOUT 2 KG
AND WILL USE ABOUT 3 ¥ OF POWER.

EXPERIMENT ARE TO MEASURE THE
DETECT CLOUD LAYERS AND INFER
THE ATMOSPHERIC WATER VAPDR

---— PIONEER VENUS PROBE LRG, HOFFMAN

EXPERIMENT NAME- NEUTRAL PARTICLE MASS SPECTROMETER
NSSDC 10~ PL1O78P8-06

LAST REPDORTED STATE~ APPROVED

0SS DIVISION= PLANETARY PROGRAMS

DISCIPLINE(S)~ PLANETARY ATMOSPHERES AERONOMY

PERSONNEL (PI=PRINCIPAL (NVES‘TKGATOR- TL=TEAM LEADER
01=0THER IMVESTIGATOR, TM=TEAM MEMBER)

EXPERIMENT

Pl = JeHe HOFFMAN cesececescseslU OF TEXAS, DALLAS
DALLAS, TX

ol - R. MODGES «eveesesoesecall OF TEXAS, DALLAS

’ DALLAS, TX

ar - M. KOLPIN ceseecssnessasesTRY SYSTEMS GROUP
REDONDO BEACH, CA

Ol -~ M.Be MCELROY sccecsncesceaHARVARD U
CAMBRIDGE, MA

O = TeMe DONAHUE secececcessssU OF MICHIGAN

ANN ARBOR,» MI
EXPERIMENT

THE

BRIEF DESCRIPTION

DRJECTIVE OF THIS [INVESTIGATION IS TDO MEASURE THE
COMPOSITION nF THE LOWER ATMOSPHERE OF VENUS. THES
INVESTIGATION wiLL USE A CERAMIC MICRO LEAK GAS INLEY AND A
DOUBLE FOCUSSING MAGNETIC DEFLECTION MASS SPECTROMETER. ABOUT

50 ANALYSES OF THE VENUSTAN ATMDSPHERS wILL BE MADE DURING THE
PROBE DESCENT. A SEPARATE SAMPLE OF THE ATMOSPHERE WwILL BE
ANALYZED FOR RARE GASSES. THE ANALYZER WIlLL HAVE A MASS RANGE
OF 1 - 212 AMU AND A DYNAMIC RANGE OF 1E7. THE INSTRUMENT IS
BASED ON A DESIGN FLOWN ON THE APOLLO 1S AND 16 COMMAND
MODULE. THE WEIGHT WwILL BE ABOUT 9 KG AND. POWER CONSUMPTION
wiLL 8E ABOUT 12 we

-m=--=— PIONEER VENUS PROBE LRGs KNOLLENBERG

EXPERIMENT NAME- CLOUD PARTICLE SI2E SPECTROMETER
NSSDC I10- PI10O78PB-03

LAST QREPDRTED STATE- APPROVED

0SS DIVISION= PLANETARY PROGRAMS



DISCIPLINE(S) - PLANETARY ATMOSPHERES AERONOMY
. EXPERIMENY PERSONNEL (PI=PRINCIPAL INVESYIGATOR, TL=TEAM L EADER
OI=0THER INVESTIGAYOR, TM=TEAM MEMBER)
KNOLLENBERG « essU OF CHICAGO
CHICAGD., IL
2eeKITT PEAK NATL OBS
TUCSONs AZ

Pl ~ R

01 -~ DeMa HUNTEN o

.o

EXPERIMENT BRIEF DESCRIPTION
THE OBJECTIVE OF THIS EXPERIMENT WILL BE TO MEASURE
CLOUD PARTIQE SIZES AND CONCENTRATIONS. A LASER witL
TO * ILLUMINATE CLOUD PARTICLES. OPTICAL LENSES wILL
IMAGE THE PARTICLE SHADOWS ON ARRAYS OF DETECTORSe THE
PARTICLE SHADDWS WHLL 6E USED TO DETERMINE PARTICLE SIZE AND
CONCENTRATION. THE FLIGHT SENSOR. WILL .BE SIMILAR TO THOSE
FLOWN IN AIRCRAFY AND BALLOONS .

VENUS*
BE USED

~====== PIONEER VENUS PROBE LRGs DYAMA
EXPERIMENT NAME- GkS CHROMATOGRAPH
NSSDC ID- PIO78PB-04

LAST REPORTED sTATg— APPROVED

0SS DIVISION- PLANETARY PROGRAMS

DISCIPLINE(S)~ PLANETARY ATMOSPHERES AERONOMY

EXPERIMENT PERSONNEL (PI=PRINCIPAL INVESTIGATOR, TL=TEAM LEADER
OI=0THER INVESTVIGATOR, TM=TEAM MEMBER)

PI - Vele OYAMA cececveevecssssNASA—ARC

MOFFEYT FIELDs CA
O = JeBe POLLACK .ieccccceeesesNASA—ARC

MOFFETT FIELD. CA
O -~ Ge CARLE cesseececscsceaNASA-ARC

MOFFETT FIELD. CA
o1 - Fa WOELLER cccsesescenseNASA=ARC

MOFFETT FIELD. CA
EXPERIMENT BRIEF DESCRIPTION

THE OBJECTIVE OF THIS EXPERIMENT WILL B8E TO DETERMINE

THE  COMPOSITION  OF VENUS* LOWER ATMOSPHERE. FROM THESE
MEASUREMENTS, OEDUCTIONS WILL BE MADE OF THE-GASEOUS SOURCES
OF INFRARED OPACITY, THE DEGREE OF DIFFERENTIATION OF VENUS®
INTERIDR, THE DEGREE OF SIMILARITY SEVWEEN THE SOLID BODIES OF
EARTH AND VENUS, AND EVOLUTION OF VENUS' ATMOSPHERE. TWO GAS
CHROMATOGRAPH COLUMNS WwILL BE USED TD ANALYZE SAMPLES OF THE
ATMOSPHERE DURING PROBE DESCENT. THREE OR FOUR SAMPLES WILL BE
ANALYZED.

PIONEER VENUS PRUBE LRGs PETTENGILL

EXPERIMENT NAME- DIFFERENTIAL VERY-LONG-BASELINE

INTERFEROMETRIC TRACKING
NSSDC ID0--P1078PB-09

LAST REPORTED STATE~- APPROVED

0SS DIVISION- PLANETARY PROGRAMS
DISCIPLINE(S)~ PLANETARY ATMOSPHERES
PLANETOLOGY

METEROLOGY

EXPERIMENY PERSONNEL (PI=PRINCIPAL INVESTIGATOR, TL=TEAM LEADER
o THER INVESTIGATORs TM=TEAM MEMBER)

TL = G PETTENGILL sseeeMASS INST OF TECH

CAMBRIDGE., MA
™ - J. CHARNEY ... seeeMASS INST OF TECH

CAMBRIDGE, ™A
™ - fels SHAPIRO caovescscessseMASS INST OF TECH

CAMBRIDGE, MA
TM - R PRINN ee.csesrasssseaMASS INST OF TECH

CAMBRIDGE, MA
EXPERIMENT BRIEF DESCRIPTION

THIS EXPER IMENT witL INVOLVE APPLYING DIFFERENTIAL

VERY-LONG-BASEL INE 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 WILL BE USED IN MODELLING THE
CIRCULATION PATTERNS OF VENUS® ATMOSPHERE. DATA TAKEN PRIOR TO
PROBE ENTRY wILL BE USED. 1F FEASIBLE. YO INFER
CHARACTERISTICS OF VENUS® GRAVITY FIELD FOR USE wITH PROSE

ENTRY OPERATIONS AS WELL AS IN LATER SCIENTIFIC EVALUATION.

PIONEER VENUS PRDBE LRG, RAGENT

EXPERIMENT NAME- CLOUD EXTENT, AND

DISTRIBUTION

STRUCTURE »

NSSDC ID~ PlO78PB-02

LASYT REPORTED STATE- APPROVED >
0SS DIVISION- PLANETARY PROGRAMS

OISCIPLINE(S)~ PLANETARY ATMOSPHERES
MET EROLOGY

AERONOMY

EXPERIMENT PERSONNEL (PI=PRINCIPAL INVESTIGATOR, TL=TEAM LEADER
O1=0THER INVESTIGATOR, TM=TEAM NENBER)

P1 ~ Ba. RAGENT sacesscscnsessNASA-ARC
MOFFETY FIELDs CA
OP ~ J.E» BLAMONT ... essslU OF PARIS

PARISy FRANCE
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EXPERIMENT BRIEF DESCRIPYION

THIS EXPERIMENT WwILL CONSIST OF A NEPHELOMETER TO
MEASURE THE ENERGY BACKSCATTERED FROM CLOUD PARTICLES. IV wiLL
USE A  PULSED GALLIUM ARSENIDE LASZR DIODE TO ILLUMINATE THE
CLOUDS. THE ALTITUDE HISTORY OF THE BACKSCATTERED SIGNAL WILL
INDICATE THE PRESENCE AND VERTICAL EXTENT OF CLOUDS ALONG THE
TRAJECTORIES. COMPARISONS WITH THE MEASUREMENTS FROM THE SMALL
PROBES WILL INDICATE THE SPATIAL VARIABILITY OF THE CLOUD
STRUCTURE. THE [ ASER wiLL OPERATE AT ABOUT 9000 A. THE
EXPERIMENT wIlLL WEIGH ABDUY 0.5 kG AND USI ABOUT t.3 w OF
POWER .

PIONEER VENUS PROBE LRGs SEIFF ~——-————— —————————————
EXPERIMENT NAME- ATMOSPHERE STRUCTURE
NSSDC ID- PIO78PB-01

LAST REPORTED STATE- APPROVED

0SS DIVISION— PLANETARY PROGRAMS
DISCIPLINE{(S)— PLANETARY ATMDSPHERES

EXPERTMENT PERSONNZL (PI=PRINCIPAL INVESTIGATOR, TL=TEAM LEADER
‘01=0THER INVESTIGATOR, TU=TEAM MEMBER)

PI - A. SEIFF seevecscasesoeaNASA-ARC

MOFFETY FIELDs CA
oI - S. SOMMER . seseveccscececNASA-ARC

MOFFETTY FIELD., CA
Ol - R - BLANCHARD ccecesvesseNASA-L ARC

HAMPTON, VA
01 -~ DeBs KIRK cee eseveassNASA=ARC

MOFFETY FIELD, CA
EXPERIMENT BRIEF DESCRIPTION

THE INSTRUMENTS FOR THIS EXPERIMENT wilLL INCLUDE A

THREE-AXIS ACCELEROMEYER, PRESSURE SENSDRS, AND TEMPERATURE
SENSORS. THEY WwILL BE BASED ON THE TECHNOLOGY DEMONSTRATED 8Y
THE PAET VEHICLE {PLANETARY ATMOSPHERE EXPERIMENTY TEST
R7106-20011. THE MEASUREMENTS #ILL BE USED TO CONSTRUCT A
PROFILE QF ATMOSPHERE STATE PROPERTIES FOR THE LARGE PROBE
TRAJECTORY FROM THE SURFACE TO APPROXIMATELY 140 KM ALTITUDE.
THEY WwILL ALSO BE USED TO DETERMINE VERTICAL WIND VELOCITY,
HORIZONTAL wIND VELOCITY, AND  TURBULENCE. 8Y COMPARING
ATMOSPHERE CONDITIDNS ALONG THE LARGE PROBE TRAJECTORY WITH
THOSE MEASURED BY THE SMALL PROBES, CIRCULATION MODELS 0OF THE
ATMOSPHERE WILL BE OETERMINED. THE INSTRUMENTS WwILL WEIGH

ABOUT 2.5 KG AND WILL CONSUME ABOUT 4.7 w OF POWER.

w=—m-—= PIONEER VENUS PROBE LRG+ TOMASKO

SOL AR ENERGY PENETRATION INTO THE
ATMOSPHERE

EXPERIMENT NAME-

NSSDC ID~ PIO78PB-07

LAST REPORTED STATE~ APPROVED

0SS DIVISION-
DISCIPLINE(S)~

PLANETARY PROGRAMS
PLANETARY ATMOSPMERES AERONOMY

EXPERIMENT PERSONNEL (PI=PRINCIPAL INVESTIGATOR, TL=TEAM LEADER
OI=DTHER INVESTIGATOR, TY=TEAM MEMBER)

Pl - M.Ga TOMASKO «U DOF ARIZONA
TUCSONs AZ

Cl - W. WOLFE o +U OF ARIZONA
TUCSON, AZ

or - Ae CLEMENTS eceeessceneesl OF ARIZONA
TUCSON. AZ

EXPERIMENT BRIEF DESCRIPTION

THE OBJECTIVE OF THIS INVESTIGATION WILL BE TO DETERMINE
THE REG IONS IN VENUS® ATMOSPHERE WHERE SOLAR ENERGY IS
DEPDSITED. SIX NARROW-FIELD-OF-VIEW DETECTORS wllLL BE USED TO
MEASURE THE INTENSITY OF SCATTERED SOLAR LIGHT. AS THE PROBE
DESCENDS THRDUGH THE ATMODSPHERE, THE DIFFERENCE BETWEEN
UPWARD-LODOKING AND DOWNWARD-LOOKING DEYECTORS WILL INDICATE
THE NET DOWNWARD FLUX.

EEEEEREREAERRRER TR SRR RaRR sk PIONEER VINUS PROBE SMI ®skskssnks

SPACECRAFT COMMON NAME- PIONEER VENUS PROBE SM1
ALTERNATE NAMES- PIONEER VENUS 1978

NSSDC ID- PIO78PC
LAST REPDRTED STATE- AN APPRDVED MISSION
05/700/78

CAPE CANAVERAL »
ATLAS-CENT

LAUNCH DATE- 1.5 KG
LAUNCH SITE-

LAUNCH VEHICLE-

SPACECRAFY WEIGHT-
UNITED STATES

SPONSORING COUNTRY/ZAGENCY
UNITED STYATES NASA-0SS

PS=PROJECT SCIENTIST,

SC=PROGRAM SCIENTIST)

SPACECRAFT PERSONNEL (PM=PROJECY MANAGER,
MG=PROGRAM MANAGER,

PM - CeFe HALL <o oo «NASA-ARC
MOFFETY FIELDs CA
PS = L. COLIN eesccasnne «oNASA-ARC
MOFFETT FIELLD, CA
MG ~ F.De KOCHENDORFER eseesessNASA HEADQUARTERS
WASHINGTON, DC
SC = ReFe FELLOWS cssccvaceesesNASA HEADQUARTERS
WASHINGTON. DC



SPACECRAFT BRIEF DESCRIPTION .

THIS SPACECRAFY IS THE FIRST SMALL PROBE OF THE PIONEER
VENUS MULTIPROBE MISSION. ON THIS MISSION FOUR INSTRUMENTED
ATMOSPHERIC ENTRY PROBES WILL BE CARRIED BY A SPACECRAFT BUS
TO THE VICINITY OF VENUS AND RELEASED FOR DESCENT VHROUGH THE
ATMOSPHERE TO THE PLANETARY SURFACE. TwWO SMALL PROSES witL
ENTER ON THE NIGHTSIDE., AND ONE SMALL PROBE AND ONE LARGE
PROBE wiLt ENTER ON THE DAYSIDE OF THE PLANET. THE SPACECRAFT
BUS wiLl ENTER THE ATMOSPMERE AND OBTAIN ATMOSPHERIC
COMPOSITION DATA UNT IL BURNUP . INVESTIGATIONS WILL EMPHASIZE
THE STuDY OF THE STRUCTURE. COMPOSIYION AND NATURE OF THE
ATMOSPHERE OOWN 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 ORBITERs IS SCHEDULED TO PLACE
AN ORBITING SPACECRAFT AROUND VENUS TwO WEEKS BEFORE THE
PROBES ARE RELEASED. S IMULTANEOUS MEASUREMENTS BY THE PROBES
AND ORBITER WwILL PERMIT RELATING SPECIFIC LOCAL MEASUREMENTS
TO THE GENERAL STATE OF THE PLANET AND ITS ENVIRONMENT AS
OBSERVED FROM ORBIT.

PIONEER VENUS PRDBE SM1s PETTENGILL

oI - S. SOMMER «NASA-ARC
MOFFETT FLELD, CA
+NASA-ARC
MOFFETT FIELD.
cevecsessesNASA-LARC

HAMPTON,

Ol - DeBe KIRK oea

CA
0ol - R. BLANCHARD
VA
EXPERIMENT BRIEF DESCRIPTION

THE INSTRUMENTS FOR THIS
SINGLE-AXIS ACCELEROMETER, A
TEMPERATURE SENSOR. THEY WwILL
DEMONSTRATED oN THE PAET VEHICLE (PLANETARY ATMOSPHERE
EXPERIMENT TEST R7106-2001). THE MEASUREMENTS WILL BE USED TO
CONSTRUCT A PROFILE OF ATMOSPHERE STATE PROPERTIES FOR EACH
PROBE TRAJECTORY FROM THE SURFACE TO APPROXIMATELY 140 KM
ALTITUDE. THE MEASUREMENTS WILL ALSO BE USED TO DETERMINE
VERTICAL WIND VE_LOCITIES. HORIZONTAL WIND VELOCITIES. ANO
TURBULENCE FOR EACH PROBE TRAJECTORY. CIRCULATION MODELS OF
THE ATMOSPHERE WILL ALSO B8E DRAWN FROM THESE RESWTSe. THE
INSTRUMENTS WILL wEIGH ABOUT 1 KG AND WILL USE ABDUT 4.8 OF w
POWER.

EXPERIMENT wlILL INCLUDE A
PRESSURE SENSOR, AND A

BE BASED ON THE TECHNOLOGY

EXPERIMENT NAME- OIFFERENTIAL VERY-LONG-BASEL INE

INTERFEROMETRIC TRACKING
NSSDC (D- PID78BPC-03
LAST REPORTED STATE- APPROVED
DSS DIVISION- PLANETARY PROGRAMS -

DISCIPLINE{S)~ PLANETARY ATMOSPHERES
PLANETOLOGY

METEROLOGY

EXPERIMENT PERSONNEL (PI=PRINCIPAL INVESTIGATORs TL=TEAM LEADER
01=0THER INVESTIGATOR, TM=TEAM MEMBER)

Pl - G. PETTENGILL «one eesMASS INST OF TECH
CAMBRIDGE, MA

o1 - Telo SHAPIRD esnresss e+eMASS INST OF TECH
CAMBRIDGE. MA

oI - R PRINN ececseesssreceseaeMASS INST OF TECH
CAMBRIDGE s MA

ol - J. CHARNEY sesssvssesesaMASS INST OF TECH

CAMBRIDGE, MA
EXPERIMENT BRIEF DESCRIPTION .
THIS EXPER IMENT wiLtL INVOLVE APPLYING OIFFERENTIAL
VERY-LONG-BASEL INE INTERFEROMETRY TECHNIQUES TO THE RADIO
SIGNALS FROM THE ENTRY PROBE AND BUS (ORBITING SPACECRAFT) IN
ORDER TO INFER OR PLACE UPPSR LIMITS ON WIND SPEEDS IN THE
LONER ATMOSPHERE. THESE RESULTS WwILL 8E USEOD IN MODELLING THE
CIRCULATION PATTERNS OF VENUS® ATMOSPHERE. DATA TAKEN PRIOR TO
PROBE ENTRY wiLL BE USED. 1F FEASIBLE, TO INFER
CHARACTERISTICS OF VENUST? GRAVITY FIELD FOR USE WITH PROBE
ENTRY OPERATIONS AS WELL AS IN LATER SCIENTIFIC EVALUATION.

PIONEER VENUS PROBE SM1s RAGENT

EXPERIMENT NAME- CLOUD EXTENT,

DISTRIBUTION

STRUCTURE » AND

NSSDC ID- PID78PC-02

LAST REPORTED STATE~ APPROVED

0SS DIVISION- PLANETARY PROGRAMS
DISCIPLINE{S)~ PLANETARY ATMOSPHERES
METEROLOGY

AERONOMY

EXPERIMENT PERSONNEL (PI=PRINCIPAL INVESTIGATOR, TL=TEAM LEADER
’ OI=DTHER INVESTIGATOR, TM=TEAM MEMBER)
«saNASA—ARC
MOFFETY FIELD,
eeslU OF PARIS
N PARISs FRANCE
EXPERIMENY BRIEF DESCRIPTION
THIS EXPERIMENT WILL CONSIST OF A NEPHELOMETER TO
MEASURE THE ENERGY BACKSCATTERED FROM TLOUD PARTICLES. TV wItL
USE A PULSED GALLIUM ARSENIDE LASER DIODE TO ILLUMINATE CLOUD
PARTICLES. THE ALTITUDE HISTORY OF THE BACKSCATTERED SIGNAL
Wikl INDICATE THE PRESENCE AND VERTICAL EXTENT OF CLOUDS ALONG
THE TRAJECTORY OF EACH PROBE. COMPARISONS OF THE SIGNALS FROM
EACH PROBE WILL INDICATE THE SPATIAL VARIABILIYY OF THE CLOUD
STRUCTURE « THE LASER SIGNAL SOURCE AND DETECTOR WILL OPERATE
AT ABOUT 9000 A. THE PACKAGE WILL WEIGH ABOUT 0.6 KG AND wiiL
USE ABOUT 1.3 W OF POWER.

Pl - Ba RAGENT

csans

cA

oP = J.E. BLAMONT

cseae

—--=-=--=- PIONEER VENUS PROBE SMt.s SEIFF

EXPERIMENT NAME- ATMOSPHERE STRUCTURE

NSSDC ID- PIN78PC-01

LAST REPORTED STATE- APPROVED

0SS DIVISION- PLANETARY PROGRAMS
DISCIPLINE(S)- PLANETARY ATMOSPHERES

EXPERIMENT PERSONNEL (PI=PRINCIPAL INVESTIGATORs TL=TEAM LEADER
01=0THER INVESTIGATORs TM=TEAM MEMBER)
e s NASA-ARC
MOFFETT FIELD.

P - As SEIFF

CA

© NSSOC 1D-

a3

PIONEER VENUS PROBE SM1ls SUOMI

EXPERIMENT NAME- INFRARED RADIOMETER

PIO78PC-04

LAST REPORTED STATE- APPROVED

0SS5 DIVISION- PLANETARY PROGRAMS
DISCIPLINE(S)- PLANETARY ATMOSPHERES

EXPERIMENT PERSONNEL (PI=PRINCIPAL INVESTIGATOR,

AERONOMY

TL=TEAM LEADER

s} ¢ THER INVESTIGATORe. TM=TEAM MEMBER)
PL - VaEes .SUOMT .. «U OF WISCONSIN
MADISON, WwI
oI - J. LENOBLE . U OF LILLE
LILLE, FRANCE
O = La.A. SROMOVSKY e seseseeld OF WISCONSIN
MADISON. Wl
or - Ao FYMAT ssescecsscnnoseNASA-JPL
PASADENA, CA
0Ol - G DANTELSON seeracevas e NASA-IPL
PASADENA, CA
o1 - Mo HERMAN cesveassonnersl OF LILLE *
. LILLEs FRANCE
EXPERIMENT BRIEF DESCRIPTION
THE OBJECTIVES ARE 7TO LOCATE REGIONS OF RADIATIVE
CONVERGENCE AND DIVERGENCE AS A FUNCTEION OF ALTITUDE AND TO
INDICATE THE HEIGHT AT WHICH SOLAR ENEAGY 1S ABSORBED BY THE
ATMOSPHERE « THIS EXPERIMENT WwILL VUSE A SMALL NET FLUX

RADIOMETER
MEASURE

ON THE PROBE TARGETED 7O THE DAYSIDE OF VENUS TD
THE NET SOLAR FLUX IN THE 0.2 YO 4 MICRON REGION. THE
TwO PROBES TARGETED TO THE NIGHTSIDE OF THE PLANET WILL CARRY
NET INFRARED FLUX SENSORS COVERING THE 1 TO 25 MICRON REGION.
THE INSTRUMENT WILL WEIGH ABDUT 0.4 KG AND USE 2.2 W OF POWER.

EXEE SR KRR RER SRR A RAREKERR 40k PIONEER VENUS PROBE SM2 *&3sssksks
SPACECRAFY COMMON NAME- PIONEER VENUS PROBE SM2 :
ALTERNATE NAMES- PIONFER VENUS 1978

NSSDC ID- PID78PD .

LASYT REPORTED STATE- AN APPROVED MISSION
LAUNCH DATE- 05/00/78
LAUNCH SITE- CAPE CANAVERAL «
LAUNCH VEHICLE- ATLAS-CENT

SPACECRAFT WEIGHT =
UNITED STATES

7S. KG

SPONSORING COUNTRY/AGENCY

UNITED STATES NASA-DSS
SPACECRAFT PERSONNEL (PM=PROJECT MANAGER.
MG=PROGRAM MANAGER, &

PS=PROJECT SCIENTIST,
=PROGRAM SCIENTIST)

PM = CoFe HALL sevecscssessoss e NASA-ARC
MOFFETT FIELD. CA
PS - L. COLIN vevecscsvsensessNASA=ARC
MOFFETT FIELDs CA
MG = Fo.De KOCHENDORFER +esessesNASA HEADGUARTERS
WASHINGTON, DC
SC - ReFe FELLOWS esseseersssesNASA HEADGUARTERS

WASHINGTON, DC
SPACECRAFT DRIEF DESCRIPTION

THIS SPACECRAFT IS THE SECOND SMALL PROSE OF THE PIONEER
VENUS MULTIPROBE MISSIONa ON THIS MISSION FOUR INSTRUMENTED
ATMOSPHERIC ENTRY PROBES WwILL BE CARRIED BY A SPACECRAFT BUS
TO THE VICINITY OF VENUS AND RELEASED FOR DESCENT THROUGH THE
ATMOSPHERE TO THE PLANETARY SURFACE. TWO SMALL PROBES WwILL
ENTER ON THE NIGHTSIDE, AND ONE SMALL PRDBE AND ONE LARGE
PROBE wILL ENTER ON THE DAYSIDE OF THE PLANET. THE SPACECRAFT
Bus wiLL ENTER THE ATMOSPHERE AND OBTAIN ATMOSPHERIC
COMPOSITION DATA UNTIL BURNUP. INVESTIGATIONS WILL EMPHASIZE
YHE STUDY OF THZ STRUCTURE AND COMPOSITION DF THE ATMOSPHERE
DOWN TO THE SURFACE. THE NATURE AND COMPOSITION OF THE CLOUDS,
THE RADI AT ION FIELD AND ENERGY EXCHANGE IN THE LOWER
ATMOSPHERE o AND LOcCAL INFORMAT ION ON THE ‘ATNDSPHERIC
CIRCULATION PATTERN. A SISTER MISSION., PIONEER VENUS ORBITER.
IS SCHEDULED TO PLACE AN ORBITING SPACECRAFT AROUND VENUS 2
WEEKS BEFORE THE PROBES ARE RELEASED. SIMULTANEOUS
MEASUREMENTS BY THE PROBES AND ORBITER WILL PERMIT RELATING
SPECIFIC LOCAL MEASUREMENTS TO THE GENERAL STATE OF THE PLANET
AND 1TS ENVIRONMENTY AS O8SERVED FROM ORBIT.



PETTENGILL

~=w=w—= PIONEER VENUS PROBE SM2.

EXPERIMENT NAME- DIFFERENTIAL VERY-LONG-BASELINE
INTERFEROMETRIC TRACKING

NSSDC ID- PlO78PD-03

LAST REPORTED STATE- APPROVED

0SS DIVISION- PLANETARY PROGRAMS
DISCIPL INE(S)}~ PLANETARY ATMOSPHERES
PLANETOLOGY

METEROLOGY

EXPERIMENT PERSDNNELV (PI=PRINCIPAL INVESTIGATOR, TL=TEAM LEADER

ol THER INVESTIGATOR., TM=TEAM MEMBER)

PI - Go» PETTENGILL . . MASS INST OF TECH
CAMBRIDGE, MA

OI = lele SHAPIRO sesesesccceasaMASS INST OF TECH
CAMBRIDGE, MA

oI - R. PRINN ceevossccesessaMASS INST OF TECH
. CAMBRIDGE, MA

0 ~ Je CHARNEY cevescorcccceMASS INST OF TECH

CAMBRIDGE s, MA
EXPERIMENT BRIEF OESCRIPTION

THIS EXPERIMENT wILL INVOLVE APPLYING DIFFERENTIAL
VERY-LONG-BASEL INE ° INTERFEROMETRY TECHNIQUES TO THE RADIO
SIGNALS FROM THE ENTRY PROBE AND BUS (ORBITING SPACECRAFT) TO
INFER OR PLACE UPPER LIMITS ON W®IND SPEEDS IN THE LOWER
ATMOSPHERE- TYHESE RESULTS WILL BE USED 1IN MODELLING THE
CIRCULATION PATTERNS OF VENUS®* ATMOSPHERE. DATA TAKEN PRIOR TO
PROBE ENTRY wiLe BE USED» IF FEASIBLE. TO INFER
CHARACTERISTICS OF VENUS® GRAVITY FIELD FOR USE WITH PROBE
ENTRY OPERATIONS AS WELL AS IN LATER SCIENTIFIC EVALUATION.

RAGENT

PIONEER VENUS PROBE SM2.,

EXPERIMENT NAME- CLOUD EXTENT., STRUCTURE s AND

DISTRIBUTION
NSSDC 1D~ PID78BPD-02
LAST REPORTED STATE- APPROVED
ass D’lVlSll’JN—' PLANETARY PROGRAMS

DISCIPLINE{S)= PLANETARY ATMOSPHERES
METEROL OGY

AERONOMY

EXPERIMENT PERSONNEL (PI=PRINCIPAL INVESTIGATORs TL=TEAM LEADER
0I=0OTHER INVESTIGATOR, TM=TEAM MEMBER)
+NASA—-ARC
MOFFETT FIELD.
«U OF PARIS
PARISs FRANCE

Pt — B. RAGENT o

ca
op -

JeEe BLAMONT .

EXPERIMENT BRIEF DESCRIPYION

THES EXPER IMENY WILL CONSIST OF A NEPHELOMETER TO
MEASURE THE ENERGY BACKSCATTERED FROM CLOUD PARTICLES. IT WILL
USE A PULSED GALLIUM ARSENIDE LASER DIODE TO [LLUMINATE CLOUD
PARTICLES. THE ALTITUDE HISTORY OF THE BACKSCATTERED SIGNAL
wiLL INDICATE THE PRESENCE AND VERTICAL EXTENT OF CLOUDS ALONG
THE TRAJECTORY OF EACH PROBE. COMPARISONS OF THE SIGNALS FROM
EACH PROBE WILL INDICATE THE SPATIAL VARIABILITY OF THE CLOUD
STRUCTURE THE LASER SIGNAL SOURCE AND DETECTOR WILL OPERATE
AT ABOUT 9000 A. THE PACKAGE WILL WEIGH ABOUT 0.6 KG AND WILL
USE ABOUT 1.2 w OF POWER.

SEIFF

=——===- PIONEER VENUS PRDBE SM2,
EXPERIMENT NAME- ATMOSPHERE STRUCTURE
NSSDC D~ PID78PD-01

LAST REPORTED STATE- APPROVED

0SS DIVISION- PLANETARY PROGRAMS
DISCIPL INE(S)~ PLANETARY ATMOSPHERES

EXPERIMENT PERSONNEL (PI=PRINCIPAL INVESTIGATOR, TL=TEAM LEADER
OI=0THER INVESTIGATOR., TM=TEAM MEMBER)

PI - A SEIFF e see «NASA=ARC

MOFFETY FI1ELD. CA
01 - S. SONMMER . «NASA-ARC

MOFFETT FIELDs CA
Ol - ©DeBe KIRK see «NASA~ARC

MOFFETT FIELD, CA
01 - Re. BLANCHARD « see «NASA—LARC

HAMPTON, VA
EXPERIMENY BRIEF DESCRIPTION

THE INSTRUMENTS FOR THIS EXPERIMENT WwILL  INCLUDE A

SINGLE-AXIS ACCELEROMETER, A PRESSURE SENSOR AND A
TEMPERATURE SENSOR. THEY WILL B8E BASED ON THE TECHNOLOGY
DEMONSTRATED ON THE PAET VEHICLE {PLANETARY ATMOSPHERE
EXPERIMENT TEST R7106-2001)« THE MEASUREMENTS wILL BE USED TO
CONSTRUCT A PROFILE OF ATMOSPHERE STATE PROPERTIES FOR EACH
PROBE TRAJECTORY FROM THE SURFACE T0 APPROXTIMATELY 140 KM
ALTITUDE. THE MEASUREMENTS WiILL ALSD BE USED TO DETERMINE
VERTICAL WwIND VELOCITIES, HORIZONTAL WIND VELOCITIES, AND
TURBULENCE FOR EACH PROBE TRAJECTORY. CIRCULATION MODELS OF
THE ATMOSPHERE WwILL ALSO BE DRAWN FROM THESE RESULTS. THE
INSTRUMENTS WILL WEIGH ABOUT 1.2 XG AND wILL USE ABOUT 3.4 W
POWER. -

"A SISTER MISSION,

84

PIONEER VENUS PROBE SM2, SuOM]

EXPERIMENT NAME~ INFRARED RADIDMETER

NSSDC 1D~ PIO78PD-04

LAST REPDRTED STATE- APPROVED

0SS DIVISION= PLANETARY PROGRAMS

DISCIPLINE(S)— PLANETARY ATMOSPHERES AERONOMY

EXPERIMENT PERSONNEL {(PI=PRINCIPAL INVESTIGATOR, TL=TEAM LEADER
OI=DYHER INVESTIGATORs TM=TEAM MEMBER)

PI - V.E. SUOMT . seel) OF WISCONSIN

MADISON, W1
or - Je LENOBLE .see eeesly OF LILLE

LILLE, FRANCE
DI = LeA. SROMOVSKY esocsasvenssld OF WISCONSIN

MADISON,s Wl
o1 - Ao FYMAT cccsceancscesncosaNASA-JPL

PASADENA,. CA
OI - Ge. DANIELSON seevaceseaaNASA-JPL

PASADENA, CA
a1 - M. HERMAN s4voavsvsceasslU OF LILLE

LILLE, FRANCE
EXPERIMENT BRIEF DESCRIPTION

THE OBJECTIVES ARE TO LOCATE REGIONS OF RADI AT IVE

CONVERGENCE AND DIVERGENCE AS A FUNCTION OF ALTITUDE AND TO
INDICATE THE HEIGHT AT WHICH SOLAR ENERGY IS ABSORBED BY THE
ATMOSPHERE » THIS EXPERIMENT WwILL USE A SMALL NET FLUX
RADIOMETER ON THE PROBE TARGETED YO THE DAYSIDE OF VENUS TO
MEASURE THE NET SOLAR FLUX IN THE 0.2 TO 4 MICRON REGION. THE
TWO PROBES TARGETED YO THE NIGHTSIDE OF THE PLANET WILL CARRY
NET INFRARED FLUX SENSORS COVERING THE t TO 25 MICRON REGION.

THE INSTRUMENT WILL WE IGH ABOUT 0.4 KG AND USE 2.2 w OF POWER.

ERER KRR EARRARERRKSEXIkRRs ek PIONEER VENUS PROBE SM3 *&&tksssax

SPACECRAFT COMMDN NAME- PIONEER VENUS PROBE SM3
ALTERNATE NAMES~- PIONEER VENUS 1978

NSSDC ID- PIO78PE
LAST REPORTED STATE- AN APPROVED MISSION
05700778

CAPE CANAVERAL s
ATLAS-CENT

SPACECRAFT WEIGHT-
UNITED STATES

LAUNCH DATE- 75. KG
LAUNCH SITE-

LAUNCH VEHICLE-

SPONSORING COUNTRY/ZAGENCY

UNITED STATES NASA-0SS

SPACECRAFT PERSONNEL (PM=PROJECT MANAGER.,
=PROGRAM MANAGER,

PS=PROJECY SCIENTIST,
SC=PROGRAM SCIENTIST)

PM = CaFe HALL sosscensscceceassNASA~ARC

MOFFETYT FIELDe CA
PS =~ L. COLIN cscoesavssecncossseNASA-ARC

MDFFETT FIELD., CA
MG - eDe KOCHENDORFER ecesseeaNASA HEADQUARTERS

WASHINGTON., DC
SC - RaFe FELLOWS cvescecscsceeNASA HEADQUARTERS
- WASHINGTON, DC
SPACECRAFT BRIEF DESCRIPTION

THIS SPACECRAFT IS THE THIRD SMALL PROBE DF THE PIONEER

VENUS MULTIPROBE MISSION. ON THIS MISSION FOUR INSTRUMENTED
ATMOSPHERIC ENTRY PROBES WItLL BE CARRIED 8Y A SPACECRAFT BUS
TO THE VICINITY OF VENUS AND RELEASED FOR DESCENT THROUGH THE
ATMOSPHERE TO THE PLANETARY SURFACE. TWO SMALL PROBES WwiLL
ENTER ON THE NIGHTSIDE AND ONE SMALL PROBE AND ONE LARGE PROSE
wILL ENTER ON THE DAYSIDE OF THE PLANET. THE SPACECRAFT BUS
wiLL ENTER THE ATMOSPHERE AND ORTAIN ATMOSPHERIC COMPGSITION
DATA UNTIL BURNUP. INVEST IGATIDONS WILL EMPHASIZE THE STUDY OF
THE STRUCTURE AND COMPOSITION OF THE ATMOSPHERE ODWN TO THE
SURFACE THE NATURE AND COMPOSITION 0OF THE CLDUDS s THE
RADIATION FIELD AND ENERGY EXCHANGE IN THE LOWER ATMOSPHERE,

INFORMATION ON THE ATMOSPHERIC CIRCULATION PATTERN,
PIONEER VENUS ORBITER, IS SCHEDULED TO PLACE
SPACECRAFT AROUND VENUS 2 WEEKS BEFORE THE PROBES

SIMULTANEOUS MEASUREMENTS BY THE PROBES AND
ORBITER WILL PERMIT RELATING SPECIFIC (LOCAL MEASUREMENTS TO
THE GENERAL STATE THE PLANET AND ITS ENVIRONMENT AS
OBSERVED FROM ORBIT,

AND LOCAL

AN  ORBITING
ARE RELEASED.

of

—w=-==w PIONEER VENUS PROBE SM3. PETTENGILL
DIFFERENTIAL VERY-LONG-BASELINE

INTERFIROMETRIC TRACKING

EXPERIMENYT NAME-

NSSDC 1D- PIO78PRPE-03

LAST REPORTED STATE- APPROVED

0SS DIVISION— PLANETARY PROGRAMS
DISCIPLINE(S)— PLANETARY ATMOSPHERES
PLANETOLOGY
EXPERIMENT PERSONNEL (PI=PRINCIPAL INVESTIGATOR, TL=TEAM LEADER
OI=0THER INVESTIGATOR, TM=TSAM MEMBER)

METEROLDGY

PI - Ge PETTENGILL eeccoessssMASS INST OF TECH
CAMBRIDGE, MA

ol - Tele SHAPIRD sscesscceceesesMASS INST OF TECH
CANBRIDGE. MA

DI - Re PRINN sscescescassseeMASS INST OF TECH

CAMBRIDGE., MA



a1 - J. CHARNEY cocosesencneeseMASS INST OF TECH
CAMBRIDGE » MA

EXPERIMENT HBRIEF DESCRIPTION

THIS EXPER IMENT wity INVOLVE APPLYING OIFFERENTIAL
VERY=LONG-BASEL INE INTERFEROMETRY TECHNIQUES TO THE RADIO
SIGNALS FROM THE ENTRY PROBE AND BUS (ORS8ITING SPACECRAFT) TO
INFER OR PLACE UPPER LIMITS ON WIND SPEEDS IN THE LOWER
ATMOSPHERE o THESE RESW.TS WwILL BE USED IN MODELLING THE
CIRCULATION PATTERNS OF VENUS® ATMOSPHERE. DATA TAKEN PRIOR TO
PROBE ENTRY wiLy BE USEDs F FEASIBLE., L {s] INFER
CHARACTERISTICS OF VENUS® GRAVITY F{ELD FOR USE WITH PROBE
ENTRY OPERATIONS A5 WELL AS IN LATER SCIENTIFIC EVALUATION.

PIONEER VENUS PROBE SM3, RAGENT

EXPERIMENT NAME- CLOUD EXTENT,

DISTRIBUTION

STRUCTURE s+ AND

NSSDC ID- PIO78PE-02

LAST REPORTED STATE=- APPROVED

0SS DIVISION- PLANETARY DROGhAMS
OISCIPLINE(S)~ PLANETARY ATMOSPHERES
MET EROLOGY

AERONOMY

EXPEIIMENT PERSONNEL {PI=PRINCIPAL INVESTIGATOR.
01=0THER INVESTIGATOR.
+seNASA-ARC
MOFFETT FTELD,
+U OF PARIS
PARIS, FRANCE

TL=TEAM LEADER
TM=TEAM MEMBER)
PI -

Be RAGENT

CA

QP =  JeEs BLAMONT o

EXPERIMENT BRIEF DESCRIPTION

THIS EXPERIMENT wiILL CONSIST OF A& NEPHELOMETER TGO
MEASURE THE ENERGY BACKSCATTERED FROM CLOUD PARTICLES. IT wiLL
USE A PULSED GALLIUM ARSENIDE LASER DIODE TO ILLUMINAYE CLOUD
PARTICLES. THE ALTITUDE HISTORY OF THE BACKSCATTERED SIGNAL
wiLl INDICATE THE PpRESENCE AND VERTICAL EXTENT OF CLOUDS ALONG
THE TRAJECTORY OF EACH PROBE. COMPARISONS QF THE SIGNALS FROM
EACH PROBE WwILL INDICAYE THE SPATIAL VARIABILITY OF THE CLOUD
STRUCTURE. THE LASER SIGNAL SOURCE AND DETECTOR WILL OPERATE
AT ABOUT 9000 A, THE PACKAGE WILL WEIGH ABOUT 0.6 KG AND wILL
USE ABDUT 1.3 w OF POWER.

PIONEER VENUS PROBE SM3, SEIFF

EXPERIMENT NAME- ATMOSPHERE STRUCTURE
NSSDC 10- PIQ78PE-O1

LAST REPORTED STATE- APPROVED

‘0SS DIVISION- PLANETARY PROGRAMS
DISCIPLINE(S)~- PLANETARY ATMOSPHERES

EXPERIMENT PERSONNEL (PI=PRINCIPAL INVESTIGATOR, TL=TEAM LEADER
OI=0THER INVESTIGATOR, TM=TEAM MEMBER)

PI - A. SEIFF . . «NASA—ARC
MODFFETT FIELD, CA
o1 - S. SOMMER eeessessecesesNASA=ARC
© MOFFETT FIELD. CA
0l - R. BLANCHARD sesseveesesNASA-LARC
MAMPTON, VA
Ol = DeBe KIRBK seecsscsressesesNASA-ARC
MOFFETT FIELD, CA
EXPERIMENT BRIEF DESCRIPTION
THE INSTRUMENTS FOR THIS EXPERIMENT WILL INCLUDE A
SINGLE-AX1S  ACCELEROMETER, A PRESSURE  SENSODR. AND A
TEMPERATURE SENSOR. THEY WILL BE BASED ON THE TECHNOLOGY
DEMONSTRATED  ON THE  PAET VEHICLE (PLANETARY ATMOSPHERE
EXPERIMENT TEST R7106-2001). THE MEASUREMENTS WILL BE USED TO
CONSTRUCT A PROFILE CF ATMOSPHERE STATE PROPERTIES FOR EACH
PROBE TRAJECTORY FROM THE SURFACE TD APPROXIMATELY 140 KM
ALTITUDE. THE MEASUREMENTS WILL ALSO BE USED TO DETERMINE
VERTICAL WIND VELOCITIES, HORIZONTAL WIND VELOCITIES, AND
TURBULENCE FOR EACH PROBE TRAJECTORY. CIRCULATION MODELS OF
THE ATMOSPHERE WILL ALSO BE DRAWN FROM THESE RESULTS. THE
INSTRUMENTS wiILL WEIGH ABOUT 1.2 KG AND WILL USE ABOUT 3.4 W
OF POWER. .

===—=—= PIONEER VENUS PROBE SM3, SugMl --
EXPERIMENT NAME~ INFRARED RADIOMETER
NSSDC 1D- PIQ78PE=-04

LAST REPORTED STATE~ APPROVED

055 DIVISION- PLANETARY PROGRAMS

DISCIPLINE(S)~ PLANETARY ATMOSPHERES AERONOMY

EXPERIMENT

PERSONNEL (PI=PRINCIPAL [INVESTIGATOR,
OI=0THER

TL=TEAM LEADER
INVESTIGATOR, TM=TEAM MEMBER)
eeU OF WISCONSIN

MADISON, Wl
eelU OF LILLE

LILLEs FRANCE
e« NASA-JPL

PASADENA, CA
veeeoslU OF WISCONSIN

MADISON, Wl

PI - VeEs SUOMT

or - LENOBLE

or - FYMAT

ensesesas

or - SROMOVSKY

cves

as

o1 - G. ODANTELSON ecoeveesessNASA=IRL
. PASADENA, CA
o1 - M. HERMAN scecnesnesesssll OF LILLE
' LILLE. FRANCE

EXPERIMENT BRIEF DESCRIPTION

THE  ODBJECTIVES ARE TO LOCATE REGIONS OF RADIATIVE
CONVERGENCE AND OIVERGENCE AS A FUNCTION OF ALTITUDE AND TO
INDICATE THE HEIGHT AY WHICH SOLAR ENERGY IS ABSORBED BY TYHE
ATMOSPHERE o THIS ExPERIMENT WILL USE A SMALL NET  FLUX

RADIOMETER DN THE PROBE TAPGEYED TO THE DAYSIDE OF VENUS TD

MEASURE THE NET SOLAR FLUX IN THE 0.2 YO 4 MICRON REGION. THE
TwO PROBES TARGETED TO THE NIGHTSIDE OF THE PLANET WILL CARRY
NET INFRARED FLUX SENSORS COVERING THE 1 TO 25 MICRON REGION.

THE INSTRUMENT wiLL wEIGH ABOUT 0.4 KG AND USE 2.2 W OF POWER,

AREERRXRAEFREER AKX RE KA SRS RAE-B $EX2XAXLEEEAE RS KRS XNRR SR R0 S
SPACECRAFY COMMON NAME- RAE-B
ALTERNATE NAMES=- RADIO ASTRONOMY EXPLORER,
EXPLORER 49, 06686
6686
73-039A

PL~-6938

NSSDC ID-

LAST REPORTED STATE- LAUNCHED AND OPERATING NORMALLY

AT YTHE STANDARD DATA ACQUISITION RATE SINCE 06/10/73.
LAUNCH DATE- 06/10/73 SPACECRAFT WEIGHT— 328. KG
LAUNCH SITE- CAPE CANAVERAL, UNITED STATES
LAUNCH VEHICLE~- LT DELTA
SPONSORING COUNTRY/AGENCY

UNITEC STATES NASA-QOSS
INITIAL ORBIT PARAMETERS
ORBIT TYPE- SELENGCENTRIC EPGCH DATE- 06721/73
ORBIT PERIOD- 221.17 MIN INCLINATION- 38.721 DEG
PERIAPSIS= 1052.98 KM ALY APOAPSIS- 1063.84 KM ALT
RECENT ORBIT PARAMETERS
ORBIT TYPE- SELENOCENTRIC EPOCH DATE- 08/18/74
ORBIT PERIDD- 221.98 MIN INCLINATION- SS5.340 DEG
PERIAPSIS- 1052.66 KM ALT APDAPSIS- 1077.82 KM AT

SPACECRAFT PERSONNEL (PM=PROJECT MANAGER, PS=PROJECT SCIENTIST,

MG=PROGRAM MANAGER., SC=PRDGRAM SCIENTIST)
PM - JoTe SHEA eecssscsecsenes e NASA-GSFC
GREENBELT, MD'
PS — ReGe STONE eceveeeesscacessNASA-GSFC
GREENBELT. MD
MG = JuRe HOLTZ ececesssavensssNASA HEADQUARTERS
WASHINGTON, DC
SC = NeGe ROMAN ceewe NASA HEADQUARTERS
WASHINGTON, DC
SPACECRAFT BRIEF DESCRIPTION
THE RAE-8 SPACECRAFT MEASURED WITH DIRECTIVITY THE
INTENSITY OF CELESTIAL RADIO SOURCES AS A FUNCTION OF TIME,

DIRECTION, AND FREQUENCY (0.03 TO 13 MHZ). THREE RAPID-BURST

RECEIVERS, TWQ RYLE-VONBERG RECEIVERS, AND AN IMPEDANCE PROBE
CONNECTED TO TWO 229-M LONG Ve ANTENNAS AND A 37-M LONG
DIPOLE ANTENNA WERE USED. THE SPACECRAFT WAS IN A LUNAR ORSBIT

ENABLING LUNAR CCCULTATICNS TO 8E USED TO DETERMINE CELESTIAL
SOURCE POSITIONS FROM A LOCATION FAR REMOVED FROM THE
TERRESTRIAL NDISE BACKGROUND. N

—«a——=~ RAE-Bs STONE T

EXPERIMENT NAME- STEP FREQUENCY RADIOMETERS
NSSDC ID- 73-039A~01

LAST REPORTED STATE-
AT THE STANDARD

LAUNCHED AND OPERATING NORMALLY
DATA ACQUISITION RATE SINCE 06/10/73.

0SS DIVISION~ PHYSICS AND ASTRONOMY PROGRAMS

DISCIPLINE(S)~ ASTRONOMY IONOSPHe + RADIO PHYSIC

PERSONNEL (PI=PRINCIPAL INVESTIGATOR, TL=TEAM LEADER
NI =DYHER INVESTIGATOR, TM=TEAM MEMBER)

EXPERIMENT

Pl - R.Ge STONE sceesserececesaNASA-GSFC
GREENBELT, MD
Ol = ReR. WEBER seoscccessncaeeNASA-GSFC
GREENBELT, MD
or - L. BROWN seeccvcenssecsooNASA-GSFC
GREENBELTs MO
O = JeFe CLARK csesvvenssssensNASA-GSFC
GREENBELT, MD

EXPERIMENT BRIEF DESCRIPTION -

Ted RYLE-VONBERG RADIOMETERS WERE EACH CONNECTED TO A
229-M. ACUTE ANGLE *ve ANTENNA. EACH RADIOMETER WAS
SUCCESSIVELY TUNED TO NINE DIFFERENT FREQUENCIES IN THE BAND
0.45 T0 918 MHZ. PRECISE, AUTOMATIC, AND  CONT INUOUS

CALIBRATION WAS INHERENT IN THIS TYPE OF DESIGNe

RAE-Bs STONE ---

EXPERIMENT NAME- CAPACITANCE PROBE

NSSOC 10~ 73-039A-03
LAST ﬁEPUQYED STATE- LAUNCHED AND OPERATING NORMALLY
AY THE STANDARD OATA ACQUISITION RATE SINCE 06/10/73.

0SS DIVISION— PHYSICS AND ASTRONOMY PROGRAMS

DISCIPLINE (S)~ ASTRONOMY IONOSPHe + RADIO PHYSIC



PERSONNEL (PI=PRINCIPAL INVESTIGATOR, TL=TEAM LEADER
DI=OTHER INVESTIGATOR., TM=TEAM MEMBER)
NASA=GSFC

EXPERIMENT

PL = ReGe STONE ..

ceee
GREENBELT. MD
O - JeLe DONLEY o ceceressNASA—GSFC
GREENBELT,. MD
OI = J4Ee GUTHRIE ceceevocceecss NASA-GSFC
GREENBELT, MD
OI =~ JeAe KANE cq,0ccsavesssessNASA-GSFC
GREENBELTs MD
O — R.Ce SOMERLOCK eeecsscesssNASA=GSFC
GREENBELTe MD

EXPERIMENT BRIEF DESCRIPTION

THE ANTENNA AND SPACECRAFT FUNCTIONED AS TwD CAPACITOR
WITH THE AMBIENT PLASMA ACTING AS THE DIELECTRIC.

FREQUENCY SHIFTS IN TwO COUPLED OSCILLATORS CONNECTYED TO THE

ANTENNA INDICATED CHANGES IN ANTENNA CAPACITANCE CAUSED BY

VARIAT IONS IN THE AMBIENT ELECTRON DENSITY.

PLATES

SEERFEERRRESEREIRE R SR KRS X RS SAN MARCO 4 FESRXASEESEAEEES SATA RN

SPACECRAFT COMMON NAME- SAN MARCO 4
ALTERNATE NAMES- SAN MARCO C-2, SAN MARCD C-2
7154, SM-C2 -

NSSDC 10~ 74-009A

LAST REPORTED STATE- LAUNCHED AND OPERATING PARTIALLY

AT THE STANDARD DATA ACQUISITION RATE SINCE 02/18/74.
LAUNCH DATE-~ 02/18/74 SPACECRAFT WEIGHT- KG
LAUNCH SITE- SAN MARCO PLATFORM, OFF COAST OF KENYA
LAUNCH VEHICLE- SCOUT
SPONSORING COUNTRY/AGENCY

UNITED STATES NASA-O0SS

ITALY CRA
INITIAL ORBIT PARAMETERS

ORBIT TYPE- GEDCENTRIC EPOCH DAYE- 02/22/74

ORBIT PERIOD- 95.9 MIN INCLINATION~ 2,92 DEG

PERIAPS]I S~ 231. KM ALT APDAPSIS- 910+ KM ALT
RECENT ORBIT PARAMETERS

ORBIT TYPE- GEOCENTRIC EPDCH DATE~ 08/11/74

ORBIT PERIOD-~ 954370 MIN INCLINATION- 2.900 DEG

PERIAPSIS— 241 .49 KM ALT APOAPSIS- 831.51 KM ALT

SPACECRAFT PERSONNEL {PM=PROJECT MANAGER, PS=PROJECT SCIENTIST,
MG=PROGRAM MANAGER, SC=PROGRAW SCIENTIST)

PM - Aede CAPORALE asseesecss s e NASA-GSFC
GREENBELT, MD

PS = GePe NEWTON ccacssssseassesNASA—GSFC
GREENBELTs MD

MG ~ J.Ra HOLTZ eeceasvsevvncoveseNASA HEADQUARTERS
WASHINGTON, OC

SC - EJRe SCHMERL ING eesvsssessNASA HEADQUARTERS
WASHINGYON, DC

SPACECRAFY BRIEF DESCRIPTION

THE ITALIAN-BUILT SAN MARCO C-2 SPACECRAFT WAS PART OF A
COOPERATIVE SPACE EFFORT BETWEEN THE ITALIAN SPACE COMMISSION
{CRS) AND NASAa THE SCIENTIFIC OBJECTIVE OF SAN MARCO C-2 WAS
TO PROV IDE MEASUREMENTS QF THE DIURNAL VARIATIONS OF
EQUATORIAL NEUTRAL THERMOSPHERE DENSITY, COMPOSITION, AND
TEMPERATURE FOR CORRELATION WITH SIMULTANEOUS ATMOSPHERIC
EXPLORER C (AE-C})? DATAs TO BE USED IN STUDIES OF THE PHYSICS

AND DYNAMICS OF THE LOWER THERMOSPHERE. THE SPACECRAFT CARRIED
1) A NEUTRAL ATMOSPHMERE COMPOSITION EXPERIMENT (NACE} TO
DETERMINE UPPER ATMOSPHERIC (160 KM AND ABOVE) CONCENTRATIONS
OF ARGON. HEL TUM, ATOMIC OXYGEN AND MOLECULAR OXYGEN AND
NITROGEN, 2y A NEUTRAL ATMOSPHERIC TEMPERATURE EXPERIMENT YO
DETERMINE THE TYTEMPERATURE OF AMBIENT MOLECULAR NITROGEN AND
{3) AN ACCELEROMEYER TO MEASURE ATMOSPHERIC DENSITY NEAR
SATELLITE PERIGEE.

NEWTON

——==—== SAN MARCO 4,
EXPERIMENT NAME- NEUTRAL ATMOSPHERE COMPOSITION
NSSDC 10~ 74‘009A-O_2

LAST REPORTED STATE~ LAUNCHED AND OPERATING NORMALLY
AT THE STANDARD DATA ACQUISITION RATE SINCE 02/18/74.

PHYSICS AND ASTRONOMY PROGRAMS
ATMOSPHERIC PHYSICS

0SS DIVISION-

DISCIPLINE(S)—

EXPERIMENT PERSONNEL (PI=PRINCIPAL INVESTIGATOR., TL=TEAM LEADER
OI=DTHER INVESTIGATOR, TM=TEAM MEMBER)

PI = GePa NEWTON ccecncccccceeeNASA~GSFC
GREENBELY+ MD

Ol = NeWe SPENCER sescemseceasesNASA-GSFC
GREENBELT+ MD

EXPERIMENT BRIEF DESCRIPTION .

THIS EXPERIMENT WAS FLOWN AT EQUATORIAL LATITUDES Yo
DETERMINE THE CONCENTRATIONS AND TEMPORAL (INCLUDING DIURNAL)
FLUCTUATIONS OF THE FOLLOWING NEUTRAL UPPER ATMDSPHERE
CONSTITUENTS —— ARGON, MOLECULAR AND ATOMIC OXYGEN, MOLECUL AR
NITROGEN. AND HELIUM. THE MEASUREMENTS OBTAINED WERE
CORRELATED wlITH APPROPRIATE ATMOSPHERIC EXPLORER C DATA. A

MAGNEY IC MASS SPECTROMETER WAS USED.

. THE

86

~=-——-= SAN MARCO &, SPENCER -
EXPERIMENT NAME- NEUTRAL ATMOSPHERE TEMPERATURE
NSSDC ID- 74-009A-03

LAST REPDRTED STATE-
AT THE STANDARD

LAUNCHED AND OPERATING NORMALLY
DATA ACQUISITION RATE SINCE 02/18/74.

0SS DIVISION- PHYSICS AND ASTRONOMY PROGRAMS
OISCIPLINE(S)- ATMOSPHERIC PRYSICS

EXPERIMENT PERSONNEL (PI=PRINCIPAL INVESTIGATOR, TL=TEAM LEADER
D1 =DTHER INVESTIGATOR, TU=TEAM MEMBER)
ecessscseses s NASA-GSFC

GREENBELT,

PI - Newe. SPENCER
MD
EXPERIMENY BRIEF DESCRIPTION

THIS EXPERIMENT WAS FLOWN TO DETERMINE BY OIRECT
MEASUREMENT THE TEMPERATURE AND DENSITY OF MOLECULAR NITROGEN
AT SEVERAL ALTITUDES IN TYHE UPPER ATMOSPHERE. THE DATA
OBTAINED WERE USED YO STUDY TEMPORAL FLUCTUATIONS. AND THEY
WERE ALSO CORRELATED WITH ATMOSPHERIC EXPLORER C MEASUREMENTS.
SENSOR WAS A SMALL OMEGATRON TUNED TO MEASURE MOLECULAR
NITROGEN, AND HAD A SPECIALLY SHAPED APERTURE. TEMPERATURE WAS
MEASURED OURING A SPIN-SCAN BY OBSERVING THE RESPONSE AS A
FUNCTION DF ANGLE wWITH THE SATELLITE VELOCITY VECTOR.

AEEXEREAEREERXEEARRAAERRERAT SAS—A FEKEEEREFRREE AR SRE R 0RE

SPACECRAFT COMMON NAME~ SAS-A

ALTERNATE NAMES- SAS 1. EXPLORER 42
UHURU 1. PL-701C
04797

NSSDC 10— 70-1074A

LAST REPORTED STATE- LAUNCHED AND OPERATING PARTIALLY

AT A SUBSTANDARD DATA ACQUISITION RATE SINCE 01/23/71.
LAUNCH DATE- 12/12/70 SPACECRAFT WEIGHT- 183. KG
LAUNCH SITE- SAN MARCO PLATFORM, OFF COASY OF KENYA
LAUNCH VEHICLE- SCOUT °
SPONSORING COUNTRY/AGENCY

UNITED STATES NASA-0SS
INIFIAL ORBIT PARAMETERS
ORBIT TYPE- GECCENTRIC EPOCH DATE- 12712770
ORBIT PERIDD- 95«7 MIN INCLINATION- 3.04 DEG
PERIAPSIS~ 531,000 KM ALT APOAPSIS~ S72.000 XM AT
RECENT ORBIT PARAMETERS
ORBIT TYPE- GEOCENTRIC EPOCH DATE- 09706773
ORBIT PERIOD- 95.072 MIN INCLINATION- 3.036 DEG
PERIAPSIS- 505.96 KM ALT APOAPSIS- 538.18 KM ALT

SPACECRAFT PERSONNEL {(PM=PROJECT MANAGER,
MG=PROGRAM MANAGER,
svsssvnces s s NASA-GSFC

GREENBELT,
wee-svsescss s NASA=GSFC
GREENBELT, MD
eseccsesesscanssNASA HEADQUARTERS
WASHINGTON, DC
++sNASA HEADQUARTERS
WASHINGTINs DC

PS=PRDJECT SCIENTIST,
SC=PROGRAM SCIENTIST)

M - TOWNSEND

MD

PS - FICHTEL

MG - J.Re HOLTZ

S5C - NeGe ROMAN

SPACECRAFT BRIEF DESCRIPTION

EXPLORER 42 WAS THE FIRST
SPACECRAFT WwHOSE OBJECTIVES WERE
SPHERE AND SEARCH FOR SOURCES RADIATING IN THE X-RAY,
GAMMA=-RAY o uv, AND OTHER SPECTRAL REGIONS. THE PRIMARY
MISSION OF EXPLORER 42 WwAS TD DEVELOP A CATALOG OF CELESTIAL
X~RAY SOURCES BY SYSTEMATIC SCANNING OF THE CELESTIAL SPHERE
IN THE ENERGY RANGE FROM 2 TOD 20 KEV. THE SPACECRAFT WAS
LAUNCHED DECEMBER 12+ 1970 FROM THE SAN MARCOD PLATFORM OFF THE
COAST OF KENYA, AFRICAs INTO A NEAR-CIRCULAR EQUATORIAL ORBIT.
THE ORBITING SPACECRAFT WAS IN THE SHAPE OF A CYLINDER
APPROXIMATELY 56 CM IN DIAM AND 116 CM IN LENGTH, FOUR SOLAR
PADDLES WERE USED TO RECHARGE A 6-AMP-HR EIGHT-CELL
NICKEL-CADMIUM BATTERY ANO TD PROVIDE POWER TO THE SPACECRAFT
AND EXPERIMENT. THE SPACECRAFY WAS STABILIZED B8Y AN INTERNAL
WHEEL » AND A MAGNETICALLY TYORQUED COMMANDABLE CONTROL SYSTEM
WAS USED TO POINT THE SPIN AXIS OF THE SPACECRAFT TO ANY PDINT
OF THE SKY. THE ASPECT SYSTEM CONSISTED OF BOTH A STAR AND
SUN SENSOR THAT SHARED THE SAME PROCESSING ELECYRONICS.
NORMAL OPERATION OF THE SPACECRAFT STARTED ON DECEMBER 18,
19704 DATA WERE STORED ON A ONE-ORBIT STORAGE TAPE RECORDER
AND TELEMETERED DURING A 3.4-MIN PLAYBACK CYCLE. A 1000-BPS
PCM/PM  SYSTEM wAS USED. AFTER DECEMBER 27, 1970, THE SUN
SENSOR WAS NDOT EFFECTIVE BECAUSE THE SPIN AXIS OF THE
SPACECRAFT WAS MAINTAINED WITHIN 30 DEG OF THE SUN DUE TN HEAT
PROBLEMS. THIS RESTRICTION RESULTED IN A MDDIF[CATION OF THE
ORIGINAL 0BSERVING PROGRAM, THE TAPE RECORDER FAILED ON
JANUARY 23, 1971. ONLY REAL-TIME DATA FROM BACKUP GROUND
STATIONS WERE AVAILABLE AFTER JANUARY 23, 1971, THE STAR
SENSOR FAILED IN NOVEMBER 1971. THE SPACECRAFT BATTERY FAILED
IN EARLY APRIL 1973, SINCE THAT TYIME THE SPACECRAFT HAS
OPERATED ON SOLAR POWER DONLY AND HAS PRODUCED Tw0 TO THREE
USABLE FRAMES OF DATA PER DAY.

OF A SERIES
TO SURVEY THE

OF SMALL
CELESTIAL

GIACCONT

—m—m—e SAS-A, B T T
EXPERIMENT NAME- ALL-5KY X-RAY SURVEY

NSSDC ID- 70-107A-01



LAST REPORTED SYAT E- LAUNCHED AND OPERATING PARTEIALLY
AT A SUBSTANDARD DATA ACQUISITION RATE SINCE 04/00/73.

0SS DIVISION-
DISCIPLINE(S) -

PHYS ICS AND ASTRONOMY PROGRAMS
X=-RAY ASTRONOMY

EXPERIMENT PERSONNEL (PI=PRINCIPAL INVESTIGATOR, TL=TEAM LEADER
OI=0THER INVESTIGATORs TM=TEAM MEMBER)
eesssenessess HARVARD COLLEGE 0BS

CAMBRIDGE, MA
st ecsvesensses HARVARD COLLEGE
CAMBRIDGE, MA
seseHARVARD COLLEGE
"CAMBRIDGE. MA
ssesHARVARD COLLEGE
CAMBRIDGE. MA

PL - GIACCONI

or - KELLGOGG oBsS

o1 - GURSKY oas

PET RS

o1 - TANANBAUM <.

EXPERIMENT BRIEF DESCRIPTION

THE X=AY INSTRUMENT ABOARD SAS-A (EXPLORER 42)
CONSISTED OF TwD SIDES THAT WERE NEARLY IDENTICAL, 80TH
PHYSICALLY AND ELECTRONICALLY. EACH SIDE CONTAINED AN X=RAY
DETECTION SYSTEM COMPOSED OF A  COLLIMATORs PROPORTIONAL
COUNTERS, ASSOCIATED PROCESSING ELECTRONICS, AND AN ASPECT
SENSING SYSTEM. THE HIGH-RESOLUTION (SPATIAL) SIDE HAD A
VIEWING ANGLE OF 0.5 DEG X S DEG FWHM, AND A DETECTION RANGE
FROM 1 TO 20 KEVe THE OTHER SIDE HAD A HIGH-SENSITIVITY
{INTENSITY) COLLIMATOR WITH A VIEWING ANGLE OF 5 DEG X S DEG
FuHM . THIS SIDE HAD A DETECTION RANGE FROM 1 TO 10 KEV. THE
CENTERS OF THE FLELDS OF VIEW OF THE TWO BANKS WERE DISPLACED
FROM THE EQUATORIAL PLANE OF THE SATELLITE SUCH THAT THE FULL
BANDWIDTMH COVERED BY THE TwO DETECTORS DURING EACH SPIN WAS
APPROX IMATELY 127 DEG. SIX PROPORTIONAL COUNTERS COMPQOSED. OF
A  BERYLLIUM SHELL WITH 245-MIL BERYLLIUM FOIL WINDOWS WERE
BEHIND EACH COLLIMATOR. THE INTERIOR CONTAINED A 2=MIL
TUNGSTEN ANODE WIRE AND A GAS COMPOSITION OF 90 PERCENT ARGON,
9.5 PERCENT CARBON OIOXIDE FOR QUENCHING, AND 0.5 PERCENT
HELIUM AT A PRESSUIRE OF 940 MM OF MERCURY. A  SET QOF
LOW-INTENSITY RADIQACTIVE SQURCES WERE USED FOR IN=FLIGHT
CALIBRATION OF THE INSTRUMENT « THE SPIN AXIS OF THE
SPACECRAFT wAS HELD FIXED 1IN THE SKY FOR ABOUT A DAY AT A
TEIME. DURING THIS PERIOD A BAND OF APPROX IMATELY 10 DEG ABOUT
THE EQUATOR OF THE SPIN AXIS WAS SCANNED. THE PRIMARY DATA
REDUCTION OBJECTIVE WAS YO SUPERIMPOSE THE X—~RAY DATA RECORDED
AS *COUNT RATE vS TIME® TO *COUNT RATE VS AZIMUTH' SO THAT THE
SUPERIMPODSITION DATA WOULDO BE EQUIVALENT TOD A SINGLE SWEEP
THROUGH THE OBSERVING 10-DEG BAND WITH A TOTAL OBSERVING TIME
OF ONE DAY. AN _ ARRAY WAS CREATED OF X=RAY SUPERPOSITION
{REPRESENTING THE 360-DEG CIRCLE SCANNED} BROKEN INTO 4320
ELEMENTS OF AZIMUTH OF FIVE MINUTES EACH FOR THE 0.5-DEG
DETECTOR AND 1080 ELEMENTYS OF AZIMUTH OF 20 MINUTES EACH FOR
THE 5-DEG DETECTOR.

EEXRKRKERKA KRR R KRR SF LA KR SAS=C XKXEXXEXRKEXRR SR ARERELKKERRRE
SPACECRAFT COMMON NAME= SAS-C

ALTERNATE NAMES- PL-743D

NSSDC ID- SAS-C

LAST REPORTED STATE- AN APPRDVED MISSION

LAUNCH DATE- 2 QTR 75 SPACECRAFT WEIGHT-

LAUNCH SITE~ SAN MARCO PLATFORM, OFF COAST OF KENYA
LAUNCH VEHICLE~ SCOUT

193. KG

SPONSORING COUNTRY/AGENCY
UNITED STATES NASA=-0SS
PLANNED ORBIT PARAMETERS
ORBIT TYPE- GEDCENTRIC
ORBIT PERIOD~ 86 « MIN
PERIAPSI S= 486» KM ALY

INCLINATION-
APOAPST S-

2.9 DEG
486. KM ALT
SPACECRAFT PS=PROJECT SCIENTIST,
SC=PROGRAM SCIENTIST)

PERSONNEL {(PM=PROJECT MANAGER,

MG=PROGRAM MANAGER,

MeRa TOWNSEND oo ee2sNASA-GSFC

- GREENBELT,

CeEe FICHTEL esee NASA=GSFC
GREENBELT, MD

es s+ NASA HEADQUARTERS
WASHINGTON. DC

esesNASA HEADQUARTERS
WASHINGTON. DC

M -

MD
pPs -

MG -  JeRe HOLTZ

SC - NeGe ROMAN
SPACECRAFT BRIEF DESCRIPTION
SAS-C WILL BE THE THIRD OF A SERIES OF SMALL SPACECRAFT
OBJECTIVES wILL BE TO SURVEY THE CELESTIAL SPHERE AND
FOR SDURCES RADIATING IN THE X-RAYs GAMMA-RAY, UV, AND
OTHER SPECTRAL REGIONS. THE PRIMARY MISSIONS OF SAS-C WILL BE
TO MEASURE THE xX~-RAY EMISSION OF DISCRETE
SOURCES, TO MONITOR THE INTENSITY AND SPRECTRA OF GALACTIC
X-RAY SOURCES FROM 0.2 TO 60 KEVs AND TO MONITOR THE X-RAY
INTENSITY OF SCORPIO X-=1. THE SPACECRAFT WILL BE LAUNCHED FROM
THE SAN MARCO PLATFORM OFF THE CDAST OF KENYA. AFRICA, INTD A
NEAR CIRCULAR EQUATORIAL ORBIT. FOUR SOLAR PADDLES wiLL BE
USED IN CONJUNCTION WITH A 12-CELL NICKEL=-CADMIUM BATTERY TO
PROVIDE 65 w OF AVERAGE POWER OVER THE ENTIRE ORS8IT. THE
SPACECRAFT WILL RE STABILIZED ALONG THE Z AXIS AND wILL ROTATE
AT ABOuUT Oal DEG/SEC. CHANGES TO THE SPIN AXIS ORIENTATION
wieL BE BY GROUND C(CMMAND, EITHER IN REAL TIME OR DELAYED. THE
SPACECRAFT CAN BE MADE YO OITHER BACK AND FORTH PLUS OR MINUS
2.5 DEG ACR0SS 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, DR AT AN ANGLE.

WHOSE
SEARCH

EXTRAGALACTIC

EXPERIMENT PERSONNEL (PI=PRINCIPAL

87

—me-==a SAS=Cs CLARK

EXPERIMENT NAME-— ANALYSIS OF EXTRAGALACTIC X-RAY SOURCES

NSSDC ID- SAS-C -0t

LAST REPDRTED STATE~ APPROVED

0SS DIVISION- PHYSICS AND ASTRONOMY PROGRAMS

DISCIPLINE(S)~ X-RAY ASTRONOMY

EXPERIMENT PERSONNEL (PI=PRINCIPAL INVESTIGATOR,
OI=0THER INVESTIGATOR,

TL=TEAM LEAOER
TM=TEAM MEMBER)}

Pl - G.W. CLARK o secne «MASS INST OF TECH

CAMBREDGE« MA
Ol - H.V.D.BRADT +MASS INSY QF TECH

CAMBRIDGE. MA
Ol - WeHeG.LEWIN . «MASS INST OF TECH

CAMBRIDGE., MA
Ol - H.w. SCHNOPPER awes «SAO0

CAMBRIDGE, MA
EXPERIMENT BRIEF DESCRIPTION

THIS EXPERIMENT WILL DETERMINE THE POSITIONS OF VERY

WEAK' EXTRAGALACTIC X-RAY SOURCES. THE INSTRUMENT ¥ILL VIEW A
100-DEG-S5Q REGION OF THE SKY AROUND THE DIRECTION OF THE SPIN
AXIS OF THE SATELLITE. THE NOMINAL TARGETS FOR A ONE-YEAR
STUDY WwILL BE -- (1) THE VIRGO CLUSTER OF GALAXIES FOR FOUR
MONTHS » 2) THE GALACTIC EQUATOR FOR TWO MONTHS. (3) THE
ANDROMEDA NEBULA FOR THREE MONTHS, AND (&) THE MAGELLANIC
CLOUDS FOR THREE MONTHS. THE INSTRUMENTATION Wittt CONSIST OF
ONE 2+5=ARC-MIN AND ONE 4+5~-ARC-MIN FwHM MODULATION
COLLINATORs AS WELL AS PROPORTIONAL COUNTERS SENSITIVE OVER
THE ENERGY RANGE FROM 1.5 TO 10 KEVa THE EFFECTIVE AREA OF
EACH COLLIMATOR WLl BE ABOUY 225 CM-SQ. THE ASPECT SYSTEM

wiLL PROVIDE INFORMATION ON THE QORIENTATION OF THE CDLLIHATDRS}
TO AN ACCURACY OF 1S5 ARC-SEC.

~===——= SAS—Cy CLARK -=~=
EXPERIMENT NAME~ ANALYSIS OF GALACTIC X-RAY SDURCES
NSSDC ID- SAS-C =02

LAST REPDRTED STATE- APPROVED
0SS DIVISION- PHYSICS AND ASTRONGMY PROGRAMS
DISCIPLINE(S)~ X=-RAY ASTRONOMY

EXPERIMENT PERSONNEL (PI=PRINCIPAL INVESTIGATOR,
OI=DTHER [NVESTIGATOR,

TL=TEAM LEADER
TM=TEAM MEMBER)

PI = GeWe CLARK seoscccccscsseeMASS INST OF TECH
CAMBRIOGE,» MA
Bl = HoVaeDeBRADT seeescoscnsavsesMASS INST OF TECH
CAMBRIDGE, MA
Ol = WeHeGeLEWIN cosesvencoseessMASS INST OF TECH
CAMBRIDGEs MA
Ol = HewWo SCHNOPPER eosecesreaceesMASS INST OF TECH
. CAMBRIDGE ., MA
EXPERIMENT BRIEF DESCRIPTION
THE OBJECTIVES OF THIS EXPERIMENT wlILL BE YO LOCATE
GALACTIC X=RAY SOURCES ¥O 15 ARC-SEC AND TO MONITOR THESE
SOURCES FOR INTENSITY VARIATIONS. THE SOURCE POSITIONS WwWILL
BE OETERMINED  WITH THE USE OF THE MODULATION COLLIMATORS OF

THE EXTRAGALACTIC
OBSERVATION OF THE
X=RAY SKY WwILL BE
COLL IMATORS. ONE
ORIENTED PERPENDICULAR

EXPERIMENT DURING THE NOMINAL TwWO-MONTH
GALACTIC EQUATOR. THE MONITORING OF THE
ACCOMPLISHED BY THE USE OF THREE SLAT

COLLIMATOR, 1-BY-70-DEG FWHM, wiLlL B8

TO THE EQUATORIAL PLANE OF THE

SATELLITE, WHILE THE OTHER TWO EACH 0.5-BY-45-DEG FWHM, WILL

BE ORIENTED 30 DEG AB8OVE AND 30 DEG BELOW THE FIRST. THE

DETECTOR BEHIND EACH- COLLIMATOR WILL BE A PROPORTIONAL

COUNTER, SENSITIVE FROM 1.5 TO 13 KEV, WITH AN EFFECTIVE AREA

OF ABOUT 100 CM  SQ. THE 1.0-DEG COLLIMATOR wILL HAVE AN
ADDITIONAL COUNTER OF THE SAME AREA, SENSITIVE FROM 8 TO 50

KEV. THREE LINES OF POSITION WILL BE OBTAINED FOR ANY GIVEN

SOURCE WHEN THE SATELLITE IS BEING SPUN AT A STEADY ROVATION

OF FOUR ARC-MIN/SEC ABOUT THE Z AXxIS.

~—=———— SAS-C, CLARK -
EXPERIMENT NAME- CONTINUDUS X—RAY FLUCTUATION MONITOR OF
SCORPID X-1

NSSDC ID- SAS-C =03

LAST REPORTED STATE- APPROVED

0SS DIVISION-
DISCIPLINE(S)~

PHYSICS AND ASTRONOMY PROGRAMS
X=-RAY ASTRONOMY

INVESTIGATOR. TL=TEAM LEADER
DI=0THER INVESTIGATOR, TM=TEAM MEMBER)}

Pl = GeWe CLARK eosecesonsesssaMASS INST OF TECH
: ' CAMBRIDGE, MA

Ol = HoVeDeBRADT essessvevanssseMASS INST OF TECH
. CAMBHIDGE, MA

Ol = WeHeGeLEWIN wiccseossnscesseMASS INST OF TECH
CAMBRIDGE, MA

01 -~ HoW. SCHNOPPER coececesasaSAD

CAMBRIDGE. MA



EXPERIMENT BRIEF DESCRIPTION -

A 12-BY-S50-DEG FWHM SLAT COLLIMATOR WILL BE ORIENTED
wITH ITS LONG AX1S PERPENDICULAR TO THE SATELLITE SPIN AXIS
SUCH THAT A GIVEN POINT ON THE SKY CAN BE MONITORED FOR ABOUT
25 PERCENT OF A ROTATION. THIS COLLIMATOR WwILL BE INCLINED BY

n DEG WITH RESPECT TO THE EQUATORIAL FLANE OF THE SATELLITE,
S0 THAT SCORPIO  X~t witL BE OBSERVED WHILE THE Z AXIS IS
ORIENTED TO THE VIRGD CLUSTER OF GALAXIES. THE DETECTORS USED
IN THIS EXPERIMENT wilL BE PROPORTIONAL COUNTERS WITH A 1-MIL

BE WINDOW. THE ENERGY RANGE Wwitt BE FROM 1.0 TO 60 KEV, AND
THE VOTAL EFFECTIVE AREA WILL BE ABOUT 40 CM S0

======= SAS=-Cs CLARK
EXPERIMENT NAME - X=RAY ABSORPTION CONTOURS OF THE GALAXY
NSSDC ID— SAS-C =04

LAST REPORTED STATE- APPROVED

0SS DIVISION- "PHYSICS AND ASTRONOMY PROGRAMS

DISCIPLINE( S)- X-RAY ASTRONOMY

EXPERIMENT PERSONNEL (PI=PRINCIPAL INVESTIGATORs TL=TEAM LEADER
OI=0THER INVESTIGATOR, YM=TEAM MEMBER)

PI = GeWs CLARK .o MASS INST OF TECH
CAMBRIDGE. MA

OI ~ HoVeDeBRADT ..o MASS INST OF TECH
CAMBRIDGE, MA

O - WoHeGLEWIN sesecessovessesMASS INST OF TECH
CAMBRIDGE, MA

O = HeWe SCHNOPPER esesssesseesMASS INST OF TECH

CAMBRIDGE s MA

EXPERIMENT BRIEF DESCRIPTION

THE DENSITY AND DISTRIBUTION OF YHE INTERSTELLAR MATTER
widL BE DETERMINED BY MEASURING THE VARIATION IN THE INTENSITY
OF THE LOW ENERGY 'DIFFUSE X-RAY BACKGROUND AS A FUNCYION OF
GALACTIC LATITUDE. A ONE=-MICRON POLYPROPYLENE WINDOW
PROPDRTIONAL COUNTER WILL BE USED FOR THE 0.1- TO 0.25-KEV AND
0s5- TO 1.0-KEy ENERGY RANGES. WHILE A TWO-MICRON TITANIUM
WINDOW COUNTER WILL COVER THE ENERGY RANGE FROM 0.3 TO 0.5
KEVe IN ADDITION, TWO t-MIL BE WINDOW COUNTERS wiLL BE USED
FOR THE 1.0~ TO 10-KEV ENERGY RANGE. THE COLLIMATORS IN THIS
EXPERIMENT witLy HAVE FIELDS OF VIEw OF 3 DEG FOR THE
ONE-MICRON COUNTER, 2 DEG FOR THE TWO-MICRON COUNTER. AND 2
DEG FOR THE ONE-MIL COUNTERS.
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SPACECRAFT COMMON NAME— SOLAR MAXIMUM MISSION
ALTERNATE NAMES- SMM

NSSDC ID- SMM .

LAST REPORTED STATE- AN APPROVED MISSION

LAUNCH DATE- MID 1978 SPACECRAFT WEIGHT- 1300. KG
LAUNCH SITE- CAPE CANAVERAL., UNITED STATES

LAUNCH VEHICLE- DELTA

SPONSORING CODUNTRY /AGENCY
UNITED STATES NASA-DSS
PLANNED ORBIT PARAMETERS
ORBIT TYPE- GEOCENTRIC
ORBIT PERIOD- 90. MIN
PERIAPSIS~ 6828« KM ALT

INCLINATION- 28. DEG
APOAPSIS~ 6828+ KM ALT

SPACECRAFT PERSONNEL {PM=PROJECT MANAGER, PS=PROJECY SCIENTIST,
MG=PROGRAM MANAGERs SC=PROGRAM SCIENTIST)

PS ~ Kedoa FROST sscecconseaseeeNASA=GSFC
GREENBELT, MD

MG -~ MJE. MCDONALD » NASA HEADQUARTERS
WASHINGTON, DC

SC -~ SeD. JORDAN . e NASA-GSFC

- . GREENBELT, MD

SPACECRAFT BRIEF DESCRIPTION

THE SCIENTIFIC OBJECTIVE OF THIS MISSION IS THE STUDY OF
SOLAR FLARES AND FLARE-RELATED PHENOMENA. THE SPACECRAFT WILL
BE POINTED AT THE SUN CONTINUOUSLY DURING THE DAYLIGHYT PORYION
OF THE ORBIT, IT WiILL BE SPACE-SHUTTLE-COMPATIBLE TO ALLOW
THE CAPABILITY ODF RETRIEVING THE SPACECRAFT, REFITTING AND
REFURBISHING 1T, AND RETURNING 1T 7O ORBIY. THE SPACECRAFT
wILL BE OPERATED BY A SOLAR OBSERVATORY OPERATIONS CENTER
LOCATED AT THE GODDARD SPACE FLIGHT CENTER, GREENBELT,
MARYL AND. A  SUBSTANTIAL GUEST INVESTIGATOR PROGRAM WILL BE
SCHEDULED . TO ALLGOw BROAD PARTICIPATION 8Y THE SCIENTIFIC
COMMUNITY o
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SPACECRAFT COMMON NAME— SOLRAD 9
ALTERNATE NAMES- EXPLORER 37, 03141
NSSDC 10- 68-017A

LAST REPORTED STATE- LAUNCHED AND OPERATING PARTIALLY
AT A SUBSTANDARD DATA ACQUISITION RATE SINCE 02/25/74.

LAUNCH DATE- 03/05/68 SPACECRAFT WEIGHT-
LAUNCH SITE- WALLOPS FLIGHT CENTER. UNITED STATES
LAUNCH VEHICLE- SCOUT

198. KG

SPONSORING COUNTRY/ZAGENCY

UNITED STATES NASA-0SS

UNITED STATES

DOD~NAVY

INITIAL ORBIT PARAMETERS
ORBIT TYPE- GEOCENTRIC
ORBIY PERIOD- 98.68 MIN
PERIAPSIS~ 513,000 KM ALT

EPDOCH DATE- 03/06/68
INCLINATION- 59.43 DEG
APDAPSIS- 881.000 KM ALT

RECENT ORBIT PARAMETERS
ORBIT TYPE- GEOCENTRIC
ORBIT PERIOD~- 98,025 MIN
PERIAPSIS~ S01le KM ALY

EPOCH DATE~ 01/725/73
INCLINATION- $9.4082 DEG
APDAPSIS- 766+ KM ALT

SPACECRAFT PERSONNEL (PM=PROJECT MANAGEVR- PS=PROJECT SCIENTIST,
MG=PROGRAM MANAGER, SC=PROGRAM SCIENTIST)

PM - RoeWe KREPLIN cosscesscosssUS NAVAL RESEARCH LAB
WASHINGTON, DC

MG - JeR. HOLTZ cecssccsseccscesNASA HEADQUARTERS
WASHINGTON, DC

SC - GeKe OERTEL ceeesassscssessNASA HEADQUARTERS

WASHINGTON, DC

SPACECRAFT BRIEF DESCRIPTION

THE NRL SOLRAD 9 SATELLITE WwAS ONE OF A SERIES OF
SATELLITES THAT BEGAN IN 1960 TO PROVIDE CONTINUOUS COVERAGE
OF SOLAR RADIATION WITH A SET OF STANDARD PHOTOMETERS. SOLRAD
9 WAS A SPIN-STASILIZED SATELLITE ORIENTED WITH ITS SPIN AXIS
PERPENDICULAR TD THE SUN-SATELLITE LINE SO THAT THE 14 SOLAR
X=RAY AND UV PHOTOMETERS POINTING RADIALLY OUTWARD FROM ITS
EQUATDRIAL BELY VIEWED THE SUN WITH EACH REVOLUTION. DATA WERE
SIMULTANEQUSLY TRANSMITTED VIA FM/AM TELEMETRY AND RECORDED IN
A CORE 'MEMDRY THAT READ OUT ITS CONTENTS ON COMMAND.
INDIVIDUAL SCIENTISTS AND INSTITUTIONS ARE INVITED TO RECEIVE
AND USE THE DATA TRANSMITTED ON THE 136-MHZ TELEMETRY BAND ON
THE STANDARD IRIG CHANNELS 3 THROUGH 8.

—=====- SOLRAD 9, KREPLIN

EXPERIMENY NAME~ SOL AR RADIATION DETECTORS
NSSDC ID- 68-017A-01

LAST REPORTED STATE- LAUNCHED AND OPERATING PARTIALLY
AT A SUBSTANDARD DATA ACQUISITION RATE SINCE 02/25/74.

0SS DIVISION= PHYSICS AND ASTRONOMY PROGRAMS
DISCIPLINE(S)~ SOLAR PHYSICS X=RAY ASTRONOMY

EXPERIMENT PERSONNEL (PI=PRINCIPAL INVESTIGATOR. TL=TEAM LEADER
OI=0THER INVESTIGATOR, TM=TEAM MEMBER)

PI - R.¥. KREPLIN eseUS NAVAL RESEARCH LAB
WASHINGTON, DC

Ol - T.A. CHUBB sselUS NAVAL RESEARCH LAB
WASHINGTON, DC

O = HeDs FRIEDMAN s ese seselUS NAVAL RESEARCH LAB

WASHINGTON, DC
EXPERIMENT BRIEF DESCRIPTION

THIS EXPERIMENT CONSISTED OF 14 DEYECYORS COVERING THE
RANGES 20 YO 80 KEV, 05 YO 60 Ay AND 1080 TO 1350 A. THE
DETECTORS WERE DESIGNED TO MEASURE WAVELENGTH AND FLUX SHIFTS
OF SOLAR RADIATION DURING PERIODS OF LOW AND HIGH SOLAR
ACTIVITY,. THE OETECTORS WERE STANDARDIZED PHOTOMETERS SIMILAR
TO THOSE FLOWN ON SOLRAD 8. DATA FROM YTHREE PAIRS DF THESE
DETYECTDRS COVERING THE RANGE 0.5 TO 16 A WERE STORED IN THE
ONBOARD MEMORY TO PROVIDE FULL TIME COVERAGE. WHILE THE OTHER
DATA WERE TRANSMITTED IN REAL TIME ONLY. (REAL-TIME DATA WERE

RECORDED FDR AT LEAST 10 MIN PER ORBIT.) THE UV AND 20- YO
B0-KEV DETECTORS FAILED SHORTLY AFTER LAUNCH.
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SPACECRAFT COMMON NAME~ SOLRAD 10

ALTERNATE NAMES- EXPLORER 44, SOLAR EXPLORER-C
SE-C» SOLRAD-C
PL-703A

NSSDC ID- 71-0S58A

LAST REPORTED STATE- LAUNCHED AND OPERATING NORMALLY

AT A SUBSTANDARD DATA ACQUISITION RATE SINCE 07/00/73.
LAUNCH DATE- 077/08/71 SPACECRAFT WEIGHT- 260. KG
LAUNCH SITE- WALLOPS FLIGHT CENTER, UNITED STATES
LAUNCH VEHICLE- SCOUT

SPONSORING COUNTRY/AGENCY
UNITED STATES
UNITED STATES

NASA-0SS
DOD-NAVY

INITIAL ORSIT PARAMETERS
ORBIT TYPE- GEDCENTRIC
ORBIT PERIOD- 95.23 MIN
PERIAPSIS~ 433.000 KM ALT

EPDCH DATE- 07/09/71
INCLINATION- S58.06 DEG
APDAPSIS~- 632.000 KM ALT

RECENT ORBIT PARAMETERS
ORBIT VTYPE— GEOCENTRIC
ORBIT PERIOD- 95.027
PERIAPSIS~ 435. KM ALT

EPOCH DATE- 01/28/73
MIN INCLINATION- 51,0465 DEG
APOAPSIS~ 577.0 KM ALY

SPACECRAFT PERSDNNE‘L (PM=PROJECT MANAGER, PS=PROJECT SCIENTIST.,
MG=PROGRAM MANAGER, SC=PROGRAM SCIENTIST)

PM =~ E.We PETERKIN sssscrssesecslUS NAVAL RESEARCH LAB
WASHINGTON, DC

PS - ReWs XREPLIN ceescesceceanslUS NAVAL RESEARCH LAB
WASHINGTON, DC

MG - JeRe HOLTZ seowwsws» «seNASA HEADQUARTERS

WASHINGTONs DC

88



DERTEL accocancscsssessNASA HEADQUARTERS

WASHINGTON, OC

SC - GeKe
SPACECRAFT 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 IN SOULAR RADIATION IN THE
UV, S59F T, AND HARD X-RAY REGIONS. (THE FIRST SPACECRAFT IN
THIS SERIES, SP-1. WAS LAUNCHED [IN 1960.) SOLRAD 10 ALSO
MAPPED THE CELESTIAL SPHERE USING A HIGH-SENSITIVITY X-RAY
DETECTOR. THE SPACECRAFT WAS A 12-SIDED CYLINDER THAT MEASURED
76 CM IN DIAMETER AND 58 CM IN HEIGHT. FOUR SYMMEYRICALLY
PLACED 17.8~ BV‘ 53.3-CM  SOLAR CELL PANELS, HINGED AT THE
CENTER SECTION QOF THE STRUCTURE, SERVED AS THE ELEMENTS OF A
TURNSTILE ANTENNA SYSTEM. EIGHTEEN SOLAR SENSORS WERE MOUNTED
POINTING PARALLEL TD THE SPIN AXIS OF THE SATELLITE. WHICH
POINTED DIRECTLY AT THE SDLAR ©OISK. THE PLANE OF ROTATION
SHIFTED ABQUT 1 DEG/DAY SO THAT A STELLAR DETECTOR MOUNTED YO
POINT RADIALLY OUTWARD FROM THE AXIS SCANNED THE CELESTIAL
SPHERE. THE EXPERIMENTS «wERE TURNED ON AT 1430 UT ON JULY 9,
1971. DATA FROM ALL DETECTORS WERE STORED IN A S4-KBS CORE
MEMORY AND TELEMETERED ON COMMAND TO THE NRL TRACKING STATION
AT BLOSSOM PTes MD. THE FIRST CORE DUMP WAS DBTAINED AT 2100
UT ON JULY 9+ 1971. DATA WERE ALSO TRANSMITTED IN REAL TIME AT
137710 MHZ. THE CORE MEMORY FALILED IN  JULY. 1973. ONLY
REAL-TIME DaATA WERE TAKEN AFTER THAT TIME.

--=-=—=- SOLRAD 10, KREPLIN

EXPERIMENT MAME- SOLAR RADIATION DETECTORS
NSSDC

10- 71-058A-01

LAST REPORTED STATE- LAUNCHED AND OPERATING NORMALLY
AT A SUBSTANDARD OATA ACQUISITION RATE SINCE 12/11/73.

0SS DIVISION- PHYSICS AND ASTRONOMY PROGRAMS
DISCEIPLINE(S)~ SOLAR PHYSICS

EXPERIMENT PERSONNEL (PI=PRINCIPAL INVESTIGAYOR, TL=TEAM LEADER
OI=0THER [NVESTIGATOR. TM=TEAM MEMBER)

Pl = RaeWe KREPLIN csoe +e0sUS NAVA| RESEARCH LAB
WASHINGTON, DC
Gl -~ DeD. BROUSSEAU «» essoUS NAVAL RESEARCH LAB
WASHINGTONs DC
Ol - E.Te. BYRAM ccceeassssceessUS NAVAL RESEARCH LAB
WASHINGTON, DC
al - JeHe. CARVER ceessncssssesrsUS NAVAL RESEARCH LAB
WASHINGTONs DC
Ol - ReEs. EISENHAUER sacsesseesUS NAVAL RESEARCH LAB
WASHINGTON. DC
Ol - GG, FRITZ sasccccceneeseelUS NAVAL RESEARCH LAB
) WASHINGTON, OC
o - DeM, HORAN ccessaccscceeesUS NAVAL RESEARCH LASB
WASHINGTON. DC
or - AsTo MCCLINTON, JRe esesssWOLF RES + DEV CORP
RIVERDALE. MD
DI ~ ReGe TAYLOR cesvessscccsesUS NAVAL RESEARCH LAS
WASHINGTON, DC
o1 - J. WINKLER scesasessracesUS NAVAL RESEARCH LAB

WASHINGTON. DC
EXPERIMENT BRIEF DESCRIPTION

THIS EXPERIMENT WAS DESIGNED TO MONITOR THE SOLAR X-RAY
FLUX IN EIGHT BANCS AND THE SOLAR UV FLUX IN FIVE BANDS AS
PART oF A LONG-TERY PROJECT TO OBSERVE SOLAR X-RAY AND uv
ACTIVITY WITH SEYS OF STANDARDIZED SENSORS OVER AN ENTIRE
SOL AR CYCLE~ THE X~RAY BANDS OBSERVED WERE 0.08 TO 0.8 A, 0Oe1
T0 126 A 05 TO 3 A, 1 TO S A, 1 TO 8 A, 8 TO 16 As 1 TO 20
A AND 44 TO 65C A. ALL THE DETECTORS FOR THESE BANDS., WITH THE
EXCEPTION oOF THAT FOR THE 0.08- TO 0.8-A BANDs WERE [ON
CHAMBERS FITTED WITH A VARIETY OF WINDOW MATERIAL {(BERYLLIUM,
ALUMINUM, AND  MYLAR) OF VARIOUS THICKNESSES AND FILLED WITH
SEVERAL DOIFFERENT GASES (KRYPTON, ARGON. NITROGE N, CARBON
TETRACHLORIDE. AND XENON)? AT VARIOUS PRESSURES. THE 0.08~ TO
0.8-A BAND HAD AS . A DETECTOR A CESIUM [0ODIDE (NA)
SCINTILLATING CRYSTAL SURROUNDED BY A PLASTIC SCINTILLATING
MATERI AL VIEWED BY A SINGLE .PHOTOMULTIPLIER. THIS DETECTOR WAS
DESIGNED TO COLLECT DATA ON THE VERY-HIGH-ENERGY SOLAR X-RAY
EMISSION OBSERVED ONLY DURING SOLAR FLARES. THE UV BANDS
DOBSERVED WERE 170 TO S00 A, 170 TO 700 A, 1080 YO 1350 A, 1225
T0 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
aHILE THE REMAINING BANDS HAD ION CHAMBERS WITH WINDOWS
COMPOSED OF LITHIUM FLUDRIDE, CALCIUM FLUORIDE, OR SILICON
DIOXIDE, AND VARIDUS GAS FILTERS {NITRIC OXIDE OR
TRIETHYLAMINE 8). SOME OF THE SOLAR DETECTORS WERE PROTECTED
FROM CHARGED PARTICLES BY CONE-SHAPED ALUMINUM COLLIMATORS.
THE DATA WERE TPANSMITTED OVER TWO TELEMETRY SYSTEMS IN ONE OF
THREE FORMS STORED DATA, REAL-TIME DIGITAL (PCM) DATA, AND
REAL-T IME ANAL OG DATA. TELEMETRY SYSTEM 1 (TM 1n USED A
PAM/PCM/FM/7PM  TRANSMITTER THAT OPERATED AT 137.710 MHZ ¥ITH A
RADIATED PQOWER OQOF 250 Mw. UNDER NORMAL OPERATING CONDITIONS.
™ 1 CONT INUOUSLY TRANSMITTED ANALOG AND PCM REAL-TIME DATAs
ALTHOUGH THE PFAL-TIMF DIGITAL PCM WAS THE PRIMARY REAL-TIME
TRANSMISSION FORMAT. TELEMETRY SYSTEM 2 (TM 2) USED A PCM/PM
TRANSMITTER THAT OPERATED AT 136.380 MHZ WITH A RADIATED POWER
OF 250 Mwe TM 2 TRANSMITTED STORED DATA (UP TO ONE DAYTA SAMPLE
PER MINUTE FOR 14,25 HR) ON COMMAND.

SOLRAD 1Cs KREPLIN —---

EXPERIMENT NAME- ALL=SKY X-RAY SURVEY

NSSDC ID- 71~058A-02
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LAST REPORTED STATE-~ LAUNCHED AND OPERATING NORMALLY
AT A SUBSTANDARD DATA ACQUISITION RATE SINCE 07/00/73.

0SS DIVISION-
OISCIPLINE(S)-

PHYSICS AND ASTRONOMY PROGRAMS
X=RAY ASTRONOMY

EXPERIMENTY PERSONNEL (PI=PRINCIPAL INVESTIGATOR, TL=TEAM | EADER
QIz0THER INVESTIGATOR, TM=TEAM MEMBER)
esmsressassssUS NAVAL RESEARCH LAB
WASHINGTON, OC

Pl - R.¥. KREPLIN
EXPERIMENT BRIEF DESCRIPTION

THIS EXPERIMENT wAS DESIGNED TD MAP THE SODURCES OF X-RAY
EMISSION IN THE SKY IN THE 0.5- TO 15-A REGION. THE DETECTOR,
MOUNTED ON THE SIDE OF THE SPACECRAFT, WAS A LARGE-AREA
PROPORTIONAL COUNTER MOUNTED TO POINT RADIALLY OUTWARD FROM
THE SPIN AXIS, WHICH POINTED CONTINUALLY TOWARD THE SUN. THE
DETECTOR WINDOW WAS MADE OF 1/8-MIL-THICK MYLAR W¥ITH AN
EFFECTIVE AREA OF 100 SO CM. THE GAS FILLER WAS A MIXTURE OF
0.45 ARGONs 0.45 XERONs AND 0.10 CARBON DIOXIDE MAINTAINED AT
4 LB/SQ CM. A COLLIMATOR LIMITED THE FIELD OF VIEW YO 8 DEG
{(FULL~-WIDTH ‘AT HALF-MAX[MUM)  IN A PLANE CONTAINING THE SPIN
AXIS AND 1 DEG (FwHM) IN THE PLANE PERPENDICULAR TO THE SPIN
AX1S.e CHARGED PARTEICLE INFORMATION WAS PROVIDED B8Y
PROPORTIONAL COUNTERS MOUNTED ON THREE SIDES OF THE X-RAY
DETECYOR. ASPECT [INFORMATION WAS PROVIDED BY A BLUE-SENSITIVE
PHOTOMULT IPLIER CAPABLE OF DETECTING ALL FOURTH-MAGNITUDE AND

NOY FIFTH-NAGNITUDE STARS. THE RESDLUTION OF TME ASPECY SYSTEM
AND  THE ACCURACY wITH ¥HICH THE EXPERIMENT COULD LOCATE X-—RAY
SOURCES WAS BETTER THAN PLUS OR MINUS 0.25 DEGe THE DETEC TOR
WAS CONNECTED TO A 400-CHANNEL PULSE TIME ANALYZER WHICH WAS

SYNCHRONIZED WITH THE SPIN PERIOD
RESOLUTION IN THE SPIN DIRECTION.
WAS SURVEYED EVERY SIX MONTHS.

TD GIVE A 2-DEG SPATIAL
THE WHOLE CELESTIAL SPHERE
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SPACECRAFT COMMON NAME- 5PACE SHUTTLE

ALTERNATE NAMES-
NSSOC ID- SHUTTLE
LAST REPORTED STATE~ AN APPROVED MISSION

SPACECRAFT WEIGHT—
UNITED STATES

LAUNCH DATE- 12/00/78
LAUNCH SITE- CAPE CANAVERAL,
LAUNCH VEHICLE~

KG

SPONSORING CODUNTRY/AGENCY
UNITED SVAVES NASA-OMSF
PLANNED ORBIT PARAMETERS
DRBIT TYPE~ GEOCENTRIC
ORBIT PERIOD-
PERIAPSIS—

INCLINATION~
APOAPSIS—

MIN
KM ALT

DEG
KM ALT
SPACECRAFT PERSONNEL (PM=PROJECT MANAGER,
MG=PROGRAM MANAGER,

PS=PROJECT SCIENTIST.
SC=PROGRAM SCIENTIST)

PM - M,Se MALKIN cececrsccaceossNASA HEADQUARTERS
WASHINGTON, DC

PM = R. THOMPSON sess¢eseeceasNASA-ISC
HOUSTON. TX

SC - UNKNOWN cceovesoossss UNKNOWN

SPACECRAFT BRIEF DESCRIPTION

THE SPACE SHUTTLE PROJECT WILL CONSIST OF A SERIES OF
REUSABLE SPACE TRANSPORTATION SYSTEMS THAT WwILL BE USED IN
THREE DIFFERENT wAYS (1) TO CARRY AUTOMATED SATELLITES TO
NEAR-EARTH ORBIT FROM WHICH THEY MAY BE LAUNCHED TO HIGHER
ALTITUDES WITH ADDITIONAL BOOSTER STAGESs (2) TO LAUNCH MAJOR
AUTOMATED SATELLITES INTO NEAR-EARYTH ORBITY AND TO PROVIDE
REVISIT AND MAINTENANCE OPPCORTUNITIES., AND 3) TO CARRY
SCIENTIFIC EQUIPMENT - INTO ORBIT AND RETURN YO EARTH AFTER
PERIODS OF 7 TO 30 DAYS (SORTIE MISSIONS)e THE °*FINAL REPORT
OF THE SPACE SHUTTLE PAYLNOAD PLANNING WORKING GROUPS®
{NASA-GSFC, MAY 1973) PROPOSES THAT EXPERIMENTS BE CARRIED OUT
IN THE FOLLOWING MAJOR FIELOS (1) ASTRONOMY s USING A LARGE
SPACE TELESCOPE (LST) AND SEVERAL OTHER IR AND UV TELESCOPES.
2) ATMOSPHERIC AND SPACE PHYSICS, USING TRACER RELEASE
TECHNIQUES. 3) HIGH-ENERGY ASTROPHYSICS (X-RAY ASTRONOMY,
STRUCTURE AND DYNAMICS OF THE INTERSTELLER MEDIUM),. USING
VARIOUS TELESCOPES, SPECTROMETERS . PROPORT IONAL COUNTER
ARRAYS: AND PROBES. {4) LIFE SCIENCES, AN AGGREGATE OF RELATED
RESEARCH AND TECHNOLOGY EFFORTS INCLUDING PLANETARY BIOLOGY,
BIOMEDICINE, BIOLOGY, AND ADVANCED TECHNOLOGY, (S) SOLAR
PHYSICS, USING VARIOUS POLARIMETERS, SCINTILLATORS,
PROPDORYIONAL COUNTERS, SPARK CHAMBERS, AND NEUTRON DETECTORS.
{6) COMMUNICATIONS AND NAVIGAYION, (7) EARTH OBSERVATIONS,
INCLUDING MONITORING OVER LONG PERIODS OF TIME OF THE PHYSICAL
STATE AND DYNAMIC BEHAVIOR OF THE EARTH®*S LAND SURFACE
FEATURES AS WELL AS THE OTHER ELEMENTS OF GLOBAL ENVIRONMENT
(AIR, WATER, AND ICE) . (8) EARTH AND OCEAN PHYSICS. (9)
MATERIALS PROCESSING AND SPACE MANUFACTURINGs. AND (10) SPACE
TECHNOLOGY . APPROXIMATELY 445 LAUNCHES HAVE BEEN PROPOSED. TO
COVER A PERIOD OF 12 YEARS.
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SPACECRAFT COMMON NAME~- SPACELAB
ALTERNATE NAMES -

NSSDC ID- SPACLAB
LAST REPORTED STATE- AN APPROVED MISSION

SPACECRAFYT WEIGHT-
UNITED STATES

LAUNCH DATE-
LAUNCH SITE-

11/00/80
CAPE CANAVERAL,

18500, KG



LAUNCH VEHICLE- SHUTTLE

SPONSORING COUNTRY/AGENCY

INTERNAT IONAL ESRO
UNITED STATES NASA-OMSF
PLANNED ORBIT PARAMETERS
ORBIT TYPE-~ GEQCENTRIC
ORBIT PERIOD~- MIN INCL INATION- DEG
PERIAPSIS~ KM ALT APOAPSIS— KM ALT

SPACECRAFT PERSONNEL (PM=PROJECT MANAGER, PS=PROJECT SCIENTIST, .

MG=PROGRAM MANAGER, SC=PROGRAM SCIENTIST)

PM - He STODEWER - ec o ««ESRO-ESTEC .
NOOROWI JK» NETHERLANDS
MG = JePs CAUSSE .evee ++ESRO-ESTEC
NOORDWI JKy NETHERLANDS
MG - DeRs LORD s ecesocce e«eNASA HEADQUARTERS

X WASHINGTON, DC
SPACECRAFT BRIEF DESCRIPTION

SPACELAB WILL CONSIST OF MANNABLE PRESSURIZED LABORATORY
MODULES  AND  UNPRESSURIZED INSTRUMENT PLATFORMS (PALLETS)
SUITABLE FOR CONDUCTING RESEARCH AND APPLICATION ACTIVITIES ON
SPACE SHUTTLE {(NASA) SORTIE MISSIONS. THE MODULE AND THE
PALLET, EITHER SEPARATELY OR TOGETHER, WILL BE TRANSPORTED TO
AND FROM EARTH ORBIT IN THE SPACE SHUTTLE ORBITER PAYLOAD, BAY
AND wiLL REMAIN ATTACHED TO, AND SUPPORTED BY. THE DRBITER
THROUGHOUT EACH MISSION. SPACELAB wILL BE DESIGNED FOR AN
OPERATIONAL LIFETIME OF 50 MISSIONS. EACH OF 7 DAYS DURATION
AFTER. GROUND REFURBISHMENT. NON-ASTRONAUT SCIENTISTS AND
ENGINEERS (AVERAGE CREw SIZE WILL BE FOUR SCIENTISTS 1IN
ADDITION TO THE TWO CREWMEN OPERATING THE SPACE SHUTTLE) WwILL
BE ON THE FLIGHT YO CONTROL EXPERIMENTS AND SUBSYSTEMS AND
BRING BACK THEIR DATA. THE SPACELAB CREW wiLlL RIDE IN THE
ORBITER  DURING  ASCENT  AND DESCENT AND WILL USE THESE
FACILITIES FOR  EATINGs SLEEPING, AND PERSONAL HYGIENE.
SPACELAB wilLL BE THE WORKING BASE, AND THE USE (FOR THE FIRST

TIME IN SPACE WORK) DF A SEA-LEVEL OXYGEN/NITROGEN ATMQSPHERE
WILL MEAN THAT THE  SPACELAB CREW WILL HAVE AN EARTH-TYPE
ENVIRONMENT (EXCEPT FOR ZERO-G) 1IN THEIR LABORATORY. SEE

ESRO/ZELDO BULLETINs AUGUST 1973, FOR FURTHER INFORMATION.

EREPEEBXEEAERXRABRXSARERRARE TD 1A SEXRRRXEX XK KRR AEIIRNSRBAKRK

SPACECRAFT COMMON NAME- TD 1A
ALTERMATE NAMES- PL=721E., TD 1
05879
NSSDC 1D- 72-014A
LAST REPDRTED STATE- LAUNCHED AND OPERATING NORMALLY
AT A SUBSTANDARD DATA ACQUISITION RATE SINCE 02/14/73.

LAUNCH DATE- 03/12/72 SPACECRAFT WEIGHT- 472+ KG
LAUNCH SITE- VANDENBERG AFB. UNITED STATES
LAUNCH VEHICLE- TA DELTA
SPONSORING COUNTRY ZAGENCY
INTERNAT IONAL ESRO
INITIAL ORBIY PARAMETERS
ORBIT TYPE- GEOCENTRIC EPOCH DATE- 03/12/72
ORBIT PERIDD- 95.291 MIN INCLINATION- 97.555 DEG
PERIAPSIS~ 523.43 KM ALT APOAPSIS— 541.9 KM ALT
RECENT ORBIT PARAMETERS
DRBIT TYPE- GEOCENTRIC EPOCH DATE- 12/28/73
ORBIT PERIOD- 954177 MIN INCLINATION- 97.5677 DEG
PERIAPSIS=- 525. KM ALT APDAPSIS- 5$32. KM ALY

SPACECRAFT PERSONNEL (PM=PROJECT MANAGER., PS=PROJECT SCIENTIST,
PROGRAM MANAGER, SC=PROGRAM SCIENTIST)
s «ESRD-ESTEC
NOORDWI JK
esesceacsesccsse s NASA=GSFC
GREENBELT,
esececeeesESRO-ESTEC
NOORDWI JK «
eseeees UNKNOWN

Tele CURL «

NETHERLANDS
PM — ReJde GOSS
MD
PS - J. VON VOCHEL
N NETHERLANDS
sC - NONE ASSIGNED
SPACECRAFT B8RIEF DESCRIPTION
THE T0-1 SPACECRAFT WAS ESSENTIALLY COMPOSED OF TwO
BOXES. THE UPPER BOX CONTAINED THE EXPERIMENTS AND THE LOWER
80X CONTAINED THE SPACECRAFT EQUIPMENT, THE EXPERIMENT
COMPARTMENT WAS BUILT AROUND TWO LARGE TELESCOPES (26 AND 30
M IN DIAM) AND A SPARK CHAMBER. THE SPACECRAFT WAS SOLAR
POWERED» AND DURING THE SUNLIT PHASE OF ITS ORBIT WAS ATTITUDE
CONTROLLED TO ABOUT 1 MIN OF ARC. ONE AXIS WAS POINTED TO
WITHIN ONE ARC-MIN OF THE SUN, AND ANOTHER AXIS LAY WITHIN 0.5
DEG OF THE PLANE OF THE SUN, EARTH, AND SPACECRAFT (I+E., THE
SPACECRAFT Z AXIS ‘ALWAYS POINTED TOWARDS THE EARTH). BOTH TAPE
RECORDERS FAILED WITHIN TwO MONTHS OF LAUNCH, CAUSING DATA
RECOVERY TO ODROP FROM 95 PERCENT TO LESS THAN 25 PERCENT. IN
OCTOBER 1972, THE SPACECRAFT WAS PLACED IN HIBERNATION FOR
ABOUT FOUR MONYHS SINCE IT COULD NOT WITHSTAND, FOR ANY
LENGTH, PER1ODS OF SPACECRAFT NIGHT WHILE IN ACTIVE USE. IN
FEBRUARY 1973 THE SPACECRAFT WwAS SUCCESSFULLY REACTIVATED AND
REAL-TIME TELEMETRY COVERAGE WwAS INCREASED TO ABOUY 70
PERCENT . THE 'COSMIC X-RAY SPECTROMETER EXPERIMENT (S-77)
CAUSED ABNORMAL READOUTS IN THE HOUSEKEEPING TELEMETRY
CHANNEL S, AND HENCE WAS NOT OPERATED UNTIL JULY, 1973.

PI -

THE CENTER

90

———-—-== TD tA, DE JAGER

EXPERIMENT NAME— SOLAR X-RAY MONITOR
NSSDC 1D~ 72-018A-06

LAST REPORTED STATVE- LAUNCHED AND OPERATING NORMALLY
AT A SUBSTANDARD DATA ACQUISITION RATE SINCE 02/14/73.

0SS DIVISION-
DISCIPLINE(S)~

PHYSICS AND ASTRONOMY PROGRAMS
SOLAR PHYSICS -

EXPERIMENT PERSONNEL (PI=PRINCIPAL INVESTIGATOR, TL=TEAM LEADER
O1=0THER INVESTIGATOR, TM=TEAM MEMBER)
DE JAGER sessecsassesl OF UTRECHT
UTRECHT, NETHERLANDS

C.

EXPERIMENT BRIEF DESCRIPTION

THIS EXPERIMENT OBSERVED HARD X RAYS EMITTED BY THE SWN,
DIVIDING PULSES OBTAINED #ROM A CESTUM IODIDE (CSI) CRYSTAL
INTO 12 LOGARITHMICALLY EQUISPACED ENERGY INTERVALS BETWEEN 24
AND 900 KEV. THE EXPERIMENT TOOK ADVANTAGE OF THE CONTINUOUS
SUN POINTING. A TIME RESOLUTION OF 1.2 SEC WAS ACHIEVED FOR
THE FOUR - CHANNELS BETWEEN 24 AND 90 KEV. THE RESOLUTION WAS

4.8 SEC FOR THE OTHER CHANNELS.

meeea-— TD 1Ay KAMPERMAN

EXPERIMENT NAME- UV STELLAR SPECTROMETER

NSSDC ID-— 72-014A-02

LASY REPORTED STATE- LAUNCHED AND OPERATING NORMALLY
AT A SUBSTANDARD DATA ACQUISITION RATE SINCE 02/14/73.

0SS DIVISION-
DISCIPLINE(S)-

PHYSICS AND ASTRONOMY PROGRAMS
ASTRINOMY

EXPERIMENY PERSONNEL (PI=PRINCIPAL INVESTIGATOR, TYL=TEAM LEADER
[} 4 THER lN_VEST[GATﬂR‘ TM=TEAM MEMBER)}

PI = Te KAMPERMAN SPACE RESEARCH LAB
UTRECHT, NETHERLANDS

EXPERIMENT BRIEF DESCRIPTION

THIS EXPERIMENT CONSISTED OF A CASSEGRAIN TELESCOPE
{PRIMARY MIRROR 26 M IN DIAM} AND A GRATING SPECTROMETER
WHICH ODPERATED IN THREE PASSBANDS' (2260 TO 2155 A, 2495 70O
2590 Ay AND 2775 TO 2865 A}. WHEN A STAR OF SUFFICIENT
BRIGHTNESS APPEARED IN THE TELESCOPE, THE TELESCOPE LOCKED
ONTD IT WITH A SELF~CONTAINED GUIDANCE SYSTEM AND THEN SCANNED
THREE 100~A PASSBANDS IN 0.5 A INCREMENTS WITH AN OVERALL

ACCURACY OF | A AND SPECTRAL RESOLUTION OF 1.8 A.

=—w—=== TD 1A, LABEYRIE

EXPERIMENT NAME- SPECTROMETRY OF PRIMARY CHARGED

PARTICLES
NSSDC 1D~ 72-014A-03

LAST REPORTED STATE- LAUNCHED AND GPERATING NORMALLY
AT A SUBSTANDARD DATA ACQUISITION RATE SINCE 02/14/73.

0SS DIVISION-
DISCIPLINE(S)-

PHYSICS AND ASTRONOMY PROGRAMS
COSMIC RAYS PARTICLES AND FIELDS

EXPERIMENT PERSONNEL (PI=PRINCIPAL INVESTIGATOR, TL=TEAM LEADER

OI=0THER INVESTIGATORs TM=TEAM MEMBER)

sesecsesssss CENS
SACLAY,»

PlL - J. LABEYRIE
FRANCE
EXPERIMENT BRIEF DESCRIPTION

THIS EXPERIMENT MEASURED THE CHARGE SPSCTYRUM OF PRIMARY
COSMIC RAYS BY USING A CHARGED PARTICLE TELESCOPE AND
COINCIDENCE TECHNIQUES. THE TELESCOPE WAS MOUNTED ALONG THE
MAIN AXIS OF THE SATELLITE, WHICH WAS ALWAYS POINTED TOWARD
OF THE SUN.

TD

1A, LABEYRIE

EXPERIMENT NAME- SPECTROMETRY OF EXTRATERRESTRIAL X RAYS

NSSDC 1D- 72-014A-04
LAST REPORTED STATE- LAUNCHED AND OPERATING NORMALLY
AT A.SUBSTANDARD DATA ACQUISITION RAYE SINCE 07/02/73.

0SS DIVISION- PHYSICS AND ASTRONOMY PROGRAMS
DISCIPLINE(S)- X—RAY ASTRONCOMY )

EXPERIMENT PERSONNEL (PI=PRINCIPAL INVESTIGATOR, TL=TEAM LEADER
ot THER INVESTIGATOR. TM=TZAM MEMBER)

CENS

SACLAY,

PI - J. LABEYRIE

.

FRANCE
EXPERIMENT BRIEF DESCRIPTION

A 100-S0-CM PROPORTIONAL COUNTER WAS USED TO MEASURE THE
SPECTRA OF COSMIC X—-RAY SOURCES IN 10 CHANNELS RETWEEN 3 AND
30 KEV. THE PROPORTIONAL COUNTER ¥WAS LOCATED BEHIND A CROSSED
PAIR QOF SLOT COLLIMATORS WHICH TOGETHER YIELDEO A S- BY 1-DEG
FIELD OF VIEW. THE PROPORTIONAL COUNTER HAD A 0.5-MM BERYLL IUM
WINDOW AND A XENON  FILLER GAS. 1T WAS CONSTRUCTED IN TWO
PARTS, WHICH WIRE THEN ANTICOINCIDENCED TO REMOVE THE
BACKGROUND DUE TO COSMIC-RAY PARTICLES. DUZ TD OPERATIONAL
DIFFICULTIES, THIS EXPERIMENT WAS TURNED OFF SOON AFTER IT WAS
TURNED ONs AND WAS NOT TURNED ON AGAIN UNTIL JULY 2, 1973.



—--—<-— TD 1A. LABEYRIE

EXPERIMENT NAME~ GAMMA-RAY MEASUREMENT
NSSDC ID- 72-018A~07

LAST REPDRTED STATE- LAUNCHED AND OPERATING NORMALLY
AT A SUBSTANDARD DATA ACQUISITION RATE SINCE 02/14/73.

0SS DIVISION-
DISCIPLINE(S}) -

PHYSICS AND ASTRONOMY PROGRAMS
GAMMA-RAY ASTRONOMY

EXPERIMENT PERSONNEL (P I=PRINCIPAL INVESTIGATOR, TL=TEAM LEADER
OI=0OTHER INVESTIGATOR, TM=TEAM MEMBER)

PI - J. LABEYRIE coasscacsessCENS
SACLAY., FRANCE

EXPERIMENT BRIEF DESCRIPTION

AN  DOPTICAL SPARK CHAMBER WITH COUNTERS AND A VIDICON
SYSTEM WAS USED TO MEASURE GAMMA _RAYS IN THE 70- TO 300-MEV
ENERGY RANGE. THE SENSITIVE AREA.OF THE DETECTOR WAS 200 SQ
CM, AND THE EFFICIENCY FOR GAMMA RAYS WAS 16 PERCENT. ALL OF
THE SKY WAS SCANNED IN 6 MONTHS WITH A SENSITIVITY CAPABLE OF

DETECTING A FLUx OF GREATER THAN LE-6 PHOTONS/SO CM-SEC,

—====== TD 1A+ MONFILS

EXPERIMENT NAME- STELL AR UV} RADIATION EXPERIMENT
NSSDC (D~ 72-014A-0t

LAST REPORTED STATE- LAUNCHED AND OPERAT ING NORMALLY
AT A SUBSTANDARD DATA ACQUISITION RATE SINCE 02/14/73. .

0SS DIVISION- PHYSICS AND ASTRONOMY PROGRAMS
DISCIPLINE(S)- ASTRONDMY

EXPERIMENT PERSONNEL (PI=PRINCIPAL INVESTIGATOR,
Ol=0THER

INVESTIGATOR,

«U OF LIEGE
L1EGEs BELGIUM

+U OF LIEGE

LIEGE, BELGIUM

«RUTHERFORD LAB

CHILTONs DIDCOT, BERKSHIRE.

»esU COLLEGE LONDON
LONDON.s ENGL AND

TM=TEAM MEMBER)

Pl - AJGe MONF IL S

01 - C. JAMAR ee

QI - P.Je BARKER o

ENGLAND

oP - R. WILSON

EXPERIMENT BRIEF DESCRIPTION
THIS EXPER[MENT CONSISTED OF A l.4~M TELESCDOPE WITH A
SPECTROMETER BOX ATTACHED T IT, AN OFF=-AXIS PARABOLOID MIRROR
(F/3.5, DIAM 275 MM) REFLECTED STARLIGHT ONTD A SYSTEM OF TwD
SLITS SITUATED. IN THE PRIME FOCAL PLANE. ONE OF THE TwD SLITS
FED THE STELLAR L IGHT .INTO A SINGLE PHOTOMETRIC CHANNEL WITH A
FILTER LIMITING THE PASSBAND TO 400 A CENTERED AT 2750 A. THE
OTHER SLIT WwAS MUCH WIDER (11,9 X 17 ARC~MIN}, ANO LED INTO
THE THREE-CHANNEL GRATING SPECTROMETER. ONCE PER ORBIT, THE
© TELESCOPE » ALIGNED ALONG THE Z AXISs SCANNED A GREAT CIRCLE OF
THE SKY. BECAUSE OF THIS MOTION ACRDSS THE SKY, THE PRIMARY
IMAGE OF A CERTAIN STAR ENTERING THE TELESCOPE'S FIELD OF VIEW
MOVED ACROSS THE PHOTYTOMETER AND SPECTROPHOTOMETER SLOTS. WHILE
THE STAR IMAGE TRAVERSED THE WIDE SPECTROPHOTOMETER SLOT, ITS
CORRESPONDING SPECTRUM MOVED IN THE FOCAL PLANE OF THE
SPECTROGRAPH ACROSS THE THREE EXIY SLITS. BEHIND WHICH THERE
WERE THREE PULSE-COUNTING PHOTOMULTIPLIERS. BY EMPLOYING THE
SCANNING MOTION OF THE SATELLITE. A SPECTRUM SCANNING ACTION
WAS ACHIEVED WITHDOUT THE NEED FOR MOVING PARTS. THE THREE EXIT
SLITS OF THE SPECTROPHOTOMETER WERE FIXED AT THE FOLLOWING
WAVELENGTHS =-- 1350 TO 1760 A, 1760 TO 2160 A AND 2150 TO 2550
Ao THE WAVELENGTH REGION FROM 1350 TO 2550 A WAS FULLY COVERED
BY THE THREE CHANNELS IN 3.3 SEC, YIELDING A TOTAL OF ABOUT 60
DATA POINTS,. IN EACH CHANNEL THE SPECTRUM WAS SCANNED AT
19.4-A INTERVALS, THE EFFECTIVE PASSBAND DURING EACH
© INTEGRATION  INTERVAL HAVING A FULL-WIDTH HALF=-MAXIMUM OF 35 TO
40 A JUST BEFDRE THE TELESCOPE WAS INTEGRATED INTO THE
SATELLITE, THE INSTRUMENT WAS EXTENSIVELY CALIBRATED IN ORDER
TO ACHIEVE AN ABSOLUTE PHOTOMETRIC ACCURACY BETWEEN 10 AND 20
PERCENT, A RELATIVE PHOTOMETRIC ACCURACY WITHIN 10 PERCENT AND
A WAVELENGTH CAL IBRATION ACCURATE TO A FEW ANGSTROMS. THIS
EXPERIMENT WAS TO DETECT 29,000 STARS, OF WHMICH 6000 SHOULD
HAVE GIVEN USFEFUL UV SPECTRA. IT WAS ABLE TO MEASURE STARS OF
MAGNITUDE 10.5. TwG MAJOR OBDJECTIVES WERE THE STUDY QF
INTERSTELLAR EXTINCTION AND THE PREPARATION OF A UV STAR
CATALOG.

70 14,

OCCHIAL INI - -—————
EXPERIMENT NAME- SOLAR® GAMMA RAYS IN THE S50- TO S00-MEV
ENERGY RANGE

NSSDC ID- 72-014A-0S5

+AST REPDORTED STATE- LAUNCHED AND OPERATING NORMALLY
AT A SUBSTANDARD DATA ACQUISITION RATE SINCE 02/14/73.

0SS DIVISION- PHYSICS AND ASTRONOMY PROGRAMS
DISCIPLINE{S)- GAMMA-RAY ASTRONOMY SOLAR PHYSICS

EXPERIMENT PERSONNEL (PI=PRINCIPAL [NVESTIGATOR,
DI=0THER INVESTIGATOR.

«U OF MILAN

MILAN, ITALY

TL=TEAM LEADER
TM=TEAM MEMBER)
Pl -

Ge DCCHIALINI

EXPERIMENT BRIEF DESCRIPTION

A COMBINATION OF SCINTILLATORS AND PHOTOMULTIPLIERS WERE
TO DETECT SOLAR  GAMMA RAYS (PHOTON ENERGY .LT. 50 AND
S00 MEVY! WHILE DISCRIMINATING AGAINST CHARGED PARTICLES.

UJUSED
«GTs

TL=TEAM LEADER.

'EXPERIMENT NAME-—

A DIRECTIONAL ACCURACY OF A FEW 0OEG WAS "ACHIEVED. THE
EFFECTIVE AREA OF 100 SQ CM ALLOWED A BACKGROUND OF 1E-S
PHOTONS/SQ CM-SEC TO BE - QBTAINED WwHILE THE DYNAMIC RANGE

ALLOWED FLUXES UP TO tE-2 TO BE MEASURED DURING SOLAR FLARES.
SXERAAERXEBESEEERERERE XS UK S SRS SEERL XA SRR EX BTN XS 405

SPACECRAFT COMMON NAME-
ALTERNATE NAMES-
NSSDC ID- 74~-077A
LAST REPORTED STATE- LAUNCHED AND OPERATING NORMALLY

A¥Y THE STANDARD ODAYA ACQUISITIDN RAYE SINCE 10/1S5/78.

UKk S

UNITED KINGDOM S, PL-7328

LAUNCH
LAUNCH
LAUNCH

OATE- 10/15/74 SPACECRAFT WEIGHT-
SITYE- SAN MARCO PLATFORM.s DFF COAST OF KENYA
VEHICLE- SCOUT .

135. KG

SPONSORING COUNTRY/AGENCY
UNITED KIRNGCCM
UNITED STATES

INITIAL ORBIT PARAMETERS :
ORBIY TYPE- GEOCENTYRIC EPQOCH DAYE- 7 7/
ORBIY PERIND~ 95.3 MIN INCLINATION- 2.87S DEG
PERIAPS IS~ S512.93 KM ALT APDOAPSIS~ 55723 KM ALT

SRC
NASA-0SS

RECENT ORBIT PARAMETERS
QRBIT TYPE- GEGCENTRIC
ORBIT PERIOD- 95«3 MIN
PERIAPSIS~ 512,93 KM ALT

EPOCH OATE~ 7 7
INCLINATION- 2.875 DEG
APOAPSIS~ 55723 KM ALT

PERSONNEL (PM=PROJECT MANAGERs PS=PROJECT SCIENTIST,

SPACECRAFT
MG=PROGRAM MANAGER, SC=PROGRAM SCIENTIST)
PM - Hel o EAKER ceaevcecscnasaseNASA=-GSFC
GREENBELT, MD
PS = SeSe HOLT cececoscsssseseaNASA=GSFC
GREENBELT. MD
MG - JeR o HOLTZ sese sseses sseNASA HEADQUARTERS
WASHINGTONs DC
s5C - NaeGo ROMAN ss.e NASA HEADQUARTERS
WASHINGTON, DC
SPACECRAFT BRIEF DESCRIPTION
THE UK=5 SPACECRAFT CARRIED SIX EXPERIMENTS THAT
MEASURED THE SPECTRUM, POLARIZATION. AND PULSAR FEATURES OF
NON-SOL AR X-RAY SOURCES. THE SPACECRAFT WAS' SPIN STABILIZED,
AND TwO EXPERIMENTS SCANNED THE SKY PERPENDICULAR TO THE SPIN

AXIS WHILE FDUR EXPERTMENTS POINTED PARALLEL TD THE SPIN AXIS.
DATA ARE SYTORED ON BOARD THE SPACECRAFT IN A CORE STORAGE AND
DUMPED TO GROUND STATIONS ONCE PER ORBIT. . .

UK 5, BOYD

0e3- TO 30-KEV COSMIC X RAY wWITH A
ROTATION COLL IMATOR
NSSDC 1D~ 74-077A-01

LAST REPORTED STATE-
AT THE STANDARD

LAUNCHED AND OPERATING NDRMALLY
DATA ACQUISITION RATE SINCE 10/18/74.,

0SS DIVISION~ PHYSICS AND ASTRONOMY PROGRAMS
DISCIPLINE(S)~ X=RAY ASTRONOMY

EXPERIMENT PERSONNEL (PI=PRINCIPAL INVESTIGATOR. TL=TEAM LEADER

o1 THER INVESTIGATOR, TM=TEAM MEMBER)
PI = RuiL+FoBOYD sonses vesesstd COLLEGE LONDON
LONDONs ENGLAND
01 - A.P. WILLMORE o U COLLEGE LONDON
LONDON» ENGLAND
oI - P.v¥. SANFDRD +» U COLLEGE LONDON
LONDGONs ENGLAND
EXPERIMENT BRIEF DESCRIPTION
THIS EXPERIMENT COMBINED THE FUNCTIDN OF OBSERVING X
RAYS IN OIFFERENT ENERGY RANGES WITH THAT OF STAR TRACKING.
THE EXPERIMENTY CONTAINS A ROTATION COLLIMATOR, UTILIZING THE
SATELLITE SPIN, BEHIND WHICH THERE ARE THREE DETECTORS., THE

FLELD OF VIEW IS A CONE WITH A SEMI-ANGLE OF 10 DEG YO 20 DEG,

DEPENDING ON THE TYPE ©OF RADIATION VIEWED 8Y THE DIFFERENT
DETECTORS . THE FIRST DETECTOR 1s A VISIBLE LIGHT
PHOTOMULTIPLIER WHICH ENABLES THE SPIN AXIS TO BE ACCURATELY
DETERMINED BY VIEWING THE BACKGROUND OF OPTICAL STARS.
SECONDLY, THERE IS AN ARRAY OF CHANNEL ELECTRON MULTIPLIERS,
WITH SELECTABLE FILTEISs COVERING THE WAVELENGTH RANGE 0.3 TO
6 KEV. THIRD, THERE IS A GROUP OF PROPORTIONAL COUNTERS
COVERING THE RANGE 2.5 TO 30 KEV. IT IS BELIEVED THAT SOURCE
POSITIONS C€OJLO BE OETERMINED YO WITHIN 2 ARC-MIN FOR BRIGHT
SOURCES. - N

——————— uUx 5, BOYD

EXPERIMENT NAME- HIGH RESOLUTION SOURCE SPECTRA

NSSDC 1D- 74-077A-03
LAST REPORTED STATE=- LAUNCHED AND OPERATING NORMALLY
AT THE STANDARD DATA ACQUISITION RATE SINCE 10/31/74.

0SS OIVISION~ PHYSICS AND ASTRONOMY PROGRAMS
OISCIPLINE(S)~ X-RAY ASTRONOMY

EXPERIMENT PERSONNEL (PI RINCIPAL INVESTIGATOR,
OI=0OTHER INVESTIGATOR, TM=T!
essssssessessaceld COLLEGE LONDON
LONDON, ENGLAND

TL=TEAM LEADER
EAM MEMBER)

Pl - Q. .F.80Y0



eessestU COLLEGE LONDON
LONDON, ENGLAND
esU COLLEGE LONDON
LONDON, ENGLAND

CI = AePe WILLMORE

mees

0Ol -~ Peve SANFORD

EXPERIMENT
THIS
PROPORT IONAL
HEIGHT ANALYZER
ENERGY RANGE.
DETAIL THAN HAD

BRIEF DESCRIPTION
EXPER I MENT CONSEISTED oF A HIGH-RESCLUTION
COUNTER SPECTROMETER WITH A 128-CHANNEL PULSE
AND RESPONDED TO PHOTONS IN THE 2—- TO 30-KEV
THE SPECTRA OF SOURCES WAS EXAMINED IN GREATER
BEEN PREVIOUSLY POSSIBLE. LINE EMISSION FOR
CERTAIN ELEMENTS (E.Ge IRON)} COULD ALSO BE IDENTIFIED. THE
DETECTOR VIEWED IN A DIRECTION PARALLEL YO THE SPIN AXIS AND,
THEREFORE . CONTINUED TO OBSERVE THE SAME PLECE OF SKY FOR AS
LAONG AS THE POSITION OF THE SATELLITE SPIN AXIS REMAINED
UNALTERED. THE EXPERIMENT AXIS POINTED APPROXIMATELY TWO DEG
OFF THE SPIN AXIS. SO, WHEN OBSERVING A SOURCE ALSO TWO DEG
OFF THE SPIN AXIS. THE SOURCE PASSED IN AND OuT OF .THE FIELD
OF VIEWw DURING. EACH ROTATION. THIS PERMITTED THE BACKGROUND
FLUX TO BE SAMPLED EVERY SPIN PERIQD, 8Y RECORDING THE
SPECTRAL- INFORMAT ION IN FOUR SETS OF COCATIONS. EACH
C3IRRESPONDING TO A  QUADRANT OF THE SPIN CYCLE. THIS SHOULD
HAVE OVERCOME THE LACK OF INFORMATION ON POSSIBLE FLUCTUATIONS
IN THE BACKGROUND FLUX DURING AN ORBITS INTEGRATION. THE
EXPERIMENT COULD' ALSO HAVE BEEN OPERATED IN A MODE IN WHICH
PERIODICITIES 1IN THE RANGE TYPICAL OF PULSAR FREQUENCIES WERE
DETECTED.

ELL 10T *

UK S5,

EXPERIMENT NAME- HIGH-ENERGY COSMIC X—RAY SPECTRA

NSSDC [D- 74-077A-0S5
LAST REPORTED STATE- LAUNCHED AND OPERATING NORMALLY
AT THE STANDARD ODATA ACQUISITION RATE SINCE 10/18/74.

0SS DIVISION- PHYSICS AND ASTRONOMY PROGRAMS
DISCIPLINE(S)~ X~RAY ASTRONOMY .

EXPERIMENT PERSONNEL (PI=PRINCIPAL INVESTIGATOR, TL=TEAM LEADER
OTHER INVESTIGATOR, TM=TEAM MEMBER)
eee IMPERIAL COLLEGE

LONDON, ENGLAND
e+ e IMPERT AL "COLLEGE

LONDON., ENGLAND
sese IMPERIAL COLLEGE

LONDON, ENGULAND

PI - He ELL 10T

01 = JeJ. QUENBY .

0T - AeR. ENGEL. s+

EXPERIMENT BRIEF DESCRIPTION

THIS EXPERIMENT WwAS DESIGNED To
INFORMATION ON SELECTED X-RAY SOURCES IN THE ENERGY REGION
ABOVE 20 KEV. MEASUREMENTS WERE POSSIBLE UP TO 2 MEV,
ALTHOUGH THE EFFICIENCY OF THE DEYECTOR FELL STEEPLY AT THIS
ENERGY o THE DETECTOR AXIS WAS INCLINED A FEw DEG WITH RESPECT
TO THE SATELLITE SPIN AXIS SO THAT IS CONED AS THE SATELLITE
SPUN, THE COUNTING RATE RESULTING FROM A POINT SOURCE A FEW
DEG FROM THE SPIN AXIS WAS THUS MODULATED WITH THE SPEN
PERIDD. THIS MODULATION WwAS ODETECTED BY DIVIDING THE SPIN
CYCLE INTO FOUR SECTORS AND ANALYZING THE OIFFERENT COUNTING
RATES IN EACH. IN THIS WAY, THE SOURCE INTENSITY COULD BE
DETERMINED FROM THE AMPLITUDE OF THE MOODULATION. FOR PULSAR
O8SERVATIONS, A LARGE ENERGY WINDQOW AT THE LOWER END OF THE
DETECTOR RANGE WAS USED. THE OBSERVATIONS IN THIS ENERGY
REGION WERE ANALYZED FOR A PULSAR PERIODICITY IN A SPECIAL
SYSTEM WHICH WAS PART QF THE SPACECRAFT HANDLING ELECTRONICS.

EXTEND THE SPECTRAL

——w——-— UK Se HOLT

EXPERIMENT NAME- ALL-SKY MONITOR
NSSDC 10- 74-077A-06

LAST REPORTED STATE-
AT THE STANDARD

LAUNCHED AND OPERATING NORMALLY
DATA ACQUISITION RATE SINCE 10/18/74.

0SS DIVISION= PHYSICS AND ASTRONOMY PROGRAMS
DISCIPLINE(S)— X-RAY ASTRONOMY

EXPERIMENT PERSONNEL (P I=PRINCIPAL INVESTIGATOR, TL=TEAM LEADER
OI=0THER INVESTIGATOR, TM=TEAM MEMBER}
PI — SeSe HOLY scacscccesscesssNASA—GSFC
GREENBELT: MD
O = EeAe BOLDT eesscecvecsesesNASA=GSFC
GREENBELT. MD
DI ~ PaJde SERLEMITSOS evessesssNASA-GSFC
GREENBELT, MD
EXPERIMENT BRIEF DESCRIPTION
THIS EXPERIMENT SCANNED THE X-RAY EMISSION FROM THE
ENTIRE CELESTIAL SPHERE AT ALL TIMES, THEREBY COVERING THE
LARGE AREAS THAT LAY OUTSIDE THE FIELD OF - VIEW OF OTHER
ON-BOARD EXPERIMENTS. IT WAS A VALUABLE AID IN PROGRAMMING

SATELLITE MANEUVERS SO THAT TRANSIENT EVENTS IN THE X-RAY SKY,
SUCH AS NEARBY NOVAE AND X-RAY FLARES, COULD BE RAPIOLY MADE
AVAILABLE FOR STUDY, wITH GREATER RESOLUTION B8Y THE OTHER
EXPERIMENTS «

~====-- UK 5 POUNDS -

EXPERIMENT NAME- 2- TO 10-KEV SKY SURVEY

NSSDC 10~ 74-077A-02

LAUNCHED AND OPERATING NORMALLY
DATA ACQUISITION RATE SINCE 10/18/74.

LAST REPORTED STATE-
AT THE STANDARD

’

92

0SS DIVISION- PHYSICS AND ASTRONOMY PROGRAMS
DISCIPLINE(S)= X-RAY ASTRONOMY

EXPERIMENT PERSONNIL (PI=PRINCIPAL INVESTIGATOR, TL=TEAM LEADER
OI=OTHER INVESTIGATOR. VTM=TEAM MEMBER)

Pl = KeAe POUNDS cseecscscsessesld OF LEICESTER

LEICESTER, ENGLAND
O - BeAs COOKE cencescascsnceald OF LEICESTER

LEICESTERs ENGLAND
OI = DeJe ADAMS cocsesvesccsccald OF LEICESTER

LEICESTER, ENGLAND
0l - Re GRIFFITHS ceee U OF LEICESTER

LEICESTER, ENGLAND
EXPERIMENT BRIEF DESCRIPTION -

THIS EXPERIMENT CONSISTED OF A LARGE-AREA PROPORTIONAL
COUNTER ARRANGED TO VIEwW IN A OIRECTION PERPENDICULAR TO THE
SATELLITE SPIN  AXIS. THE SATELLITE ROTATION, THE REFORE,
ALLOWED A SCAN OF "A 360-DEG BAND OF THE SKY,. WHEN THE
SATELLITE SPIN AXIS WAS ARRANGED TO POINT AT A GALACTIC POLE.
THE WHOLE OF THE MILKY WwAY COULD BE SCANNED AT ONCE. THE
EXPERIMENT COVERED THE PHOVON ENERGY RANGE 1.5 TO 20 KEV AND

EFFECTED A HIGH-SENSITIVITY SURVEY. OBTAINING SOURCE
LOCATIONS INTENSITY, AND  SPECTRA. A NUMBER OF OIFFERENT
MODES OF OPERATION WwAS USED [N WHICH THE AVAILABLE STORAGE
SPACE IN THE CORE STORE ORTAINED SPATIAL INFORMATION AT THE
EXPENSE OF SPECTRAL RESOLUTION OR CONVERSELY. THE SENSITIVIYY
OF TYHE EXPERIMENT ALLOWS THE DETECTION OF SOURCES OF THE ORDER
oF 10 TO THE MINUS FDUR TYTIMES THE INTENSITY OF SCO XR-1.
WITHIN THE TIME OF ABOUT DONE DAY. THE ABILITY OF THE SURVEY
INSYRUMENTS TO DETVERMINE THE POSITIONS OF A SOURCE DEPENDS ON
THE SYRENGYH OF THE SOURCE AND THE NUMBER OF OTHER SOURCES IN
A GIVEN PART OF THE SKY. A SOURCE OF S5 X 10 TO THE MINUS
THREE TIMES THE STRENGTH OF SCO XR-1 COULD BE LOCATED WITH A
PRECISION OF ABOUT 1§ ARC-MIN.

———==== UK S, POUNDS
EXPERIMENT NAME~- POLARIMETER/SPECTROMETER
NSSOC 1D- 74-077A-04

LAST REPORTED STATE-
AT THE STANDARD

LAUNCHED ANO OPERATING NORMALLY
DATA ACQUISITION RATE SINCE 10/18/74.

0SS DIVISION- PHYSICS AND ASTRONOMY PROGRAMS
DISCIPLINE{S)~ X-RAY ASTRONOMY

EXPERIMENT PERSONNEL (PI=PRINCIPAL INVESTIGATOR, TL=TEAM LEADER

OI=0THER INVESTIGATOR, TM=TEAM MEMBER)

PI = KsAe POUNDS esevensel DF LEICESTER

LEICESTER,s ENGLAND
01 — BeAs COOKE cesaescecccceevell OF LEICESTER

LEICESTERs ENGLAND
Ol - Dede ADAMS sveeconsassecesel OF LEICESTER

LETCESTER., ENGLAND
Ol - ReEe GRIFFITHS sasaeseseset) OF LEICESTER

LEICESYER, ENGLAND
EXPERIMENT 8RIEF DESCRIPTION

THIS EXPERIMENT WAS A POLARIMETER/SPECTRIMETER OPERAT ING
IN THE 2- TO 8-KEV RANGE. IT USES TWO LARGE PLANE CRYSTALS,
LITHIUM HYDRIDE AND GRAPHITE, IN A BRAGG SPECTROMETER WITH A
HONEYCOMB COLLIMATOR. 1T IS MOUNTED TO VIEW ALONG THE
SATELLITE SPIN AXIS AND EXAMINE THE RADIATION OF INDIVIDUAL
X-RAY SDURCES FOR POSSIBLE POLARIZATION AND/OR THE EXISTENCE
OF LINE EMISSIONS. IN A SOURCE OF THE BRIGHTNESS OF THE CRAS
NEBULA, A POLARIZATION OF 2.5 PERCENT MAY BE DETECTED. THE
EXPERIMENT ALSO CDONDUCTED SEARCHES FOR PULSAR aCTIVITY. THE
NATURE OF THE EXPERIMENT MAOE IT POSSIBLE T4 EXAMINE THE
POLARIZATION OF THE PULSAR ITSELF BY LOOKING FOR DIFFERENT
PULSAR BEHAVIOR IN THE SEPARATE POLARIZATION COMPONENTS.

AXEEREAEE K RARKAKRDKEXRAEREEE VIKING=A LANDER S25ESk4XRKKRARRIEE

SPACECRAFY COMMON NAME~ VIKING-A LANDER
ALTERNATE NAMES- VIKNG-A
NSSDC 1D- VIKG-AL

LAST REPORTED STATE~- AN APPROVED MISSION

LAUNCH DATE- 3 QTR 75 598.
LAUNCH SITE- CAPE CANAVERAL.
LAUNCH VEHICLE= TITAN-CENT

SPACECRAFT WEIGHT-
UNIYED STATES

XG

SPONSORING COUNTRY/AGENCY

UNITED STATES NASA-0SS
SPACECRAFT PERSONNEL (PM=PROJECT MANAGER, P‘S:PROJECT SCIENTIST,
MG=PROGRAM MANAGER, SC=PROGRAM SCIENTIST}

PM = JeSe MARTIN: JRe cecocceeeNASA-LARC
HAMPTON. VA
PS = GeAe SOFFEN sececscccsesssNASA-LARC
HAMPTON, VA
MG - W. JAKOBOWSKI seeeceesesNASA HEADQUARTERS
WASHINGTON, DC
SC = LeGs GDFF cecncessssccseceNASA HEADGUARTERS
WASHINGTON, DC
SPACECRAFT BRIEF DESCRIPTION
THIS SPACECRAFT wILL BE THE LANDING VEHICLE FOR THE
TWO-PART SPACECRAFY MISSION. T wILL SOFT-LAND ON THE MARTIAN
SURFACE SOMEWHERE [N THE LATITUDE RANGE PLUS .OR MINUS 30 DEG
(PREDETERMINED FROM THE ORBITER VEHICLE EXPERIMENTS DESIGNED
TO CHOOSE A LANDING SPOT). THE LIFETIME OF THE LANDER IS
DESIGNED TO BE AT LEAST 90 DAYS AFTER LANDING. THE PRIME
LANDING AREA WILL BE SELECTED FROM A LOW-ALTITUDE REGION, WITH



A SECONDARY AREA ALSO PRESELECTED IN LOW=-ALT!TUDE R-EGIONS. “IF
THE PRIMARY SITE PROVES TO BE UNSATISFACTORY, THE SECONDARY
AREA witL BE EXAMINED FOR SELECTION. THE ORBITER WILL HAVE THE
CAPABILITY OF BEING MADE SyNCHRONDUS ®ITH THE LANDER TO
PROVIDE FOR ODAILY RELAY AND LANDING SITE OBSERVAT ION FOR 90
DAYS .« IT wILL ALSO BE CAPABLE OF OBTAINING DAYA FOR THE
SELECTION OF LANDING SITES FOR FUTURE MISSIONS. THE LANDER
VEHICLE witL CONTAIN THE MAJORITY OF EXPERIMENTS YO BE
CONDUCTED ON  MNMARS. THE LANDER wiLL HAVE A 70-w POWER
CAPACITY. THE SCIENTIFIC PAYLOAD FDOR THE LANDER wILL WEIGH
APPROXIMATELY 91 KG (200 LBS),

VIKING-A LANDER,

ANDERSON
EXPERIMENY NAME- SEISMOLOGY

NSSOC ID- VIKG=-AL=-08

LAST REPORTED STATE- APPROVED
0SS DIVISION- PLANETARY PROGRAMS
DISCIPLINE(S)— PLANETOLOGY

EXPERIMENT PERSONNEL (PI=PRINCIPAL INVESTIGATOR, TL=1:EAM‘LEADER
O1=0THER INVESTIGATOR, TM=TEAM MEMSER)

Pl = ‘Dele ANDERSON cecees +sCALTF INST OF TECH
PASADENA. CA

ot - F. PRESS eeesscsssnsones MASS INST OF TECH )

) CAMBRIDGE .+ MA

Ol = MeNe TOKSOZ escessssscanss MASS INST OF TECH
CAMBRIDGE s MA

o1 -~ G. SUTTON secessrecresnsl OF HAWALI
HONOLULU, HI

Of -~ Rale KOVACH cseassseccssesSTANFORD U *
STANFORD, CA .

QI = GeVe LATHAM sessesrestocssld OF TEXAS, GALVESTON

GALVESTON. TX

EXPERIMENT BRIEF DESCRIPTION

THE PURPOSE OF THE SEISMOLOGY INVESTIGATION wILL BE TO
DETERMINE THE SEISMIC BACKGROUND AND EVENT ACTIVITY OF MARS.
THREE PERPENDICULAR COMPONENTS OF GROUND MOTION WILL BE
MEASURED OVER AS BROAD A FREQUENCY RANGE AS PRACTICAL (MAXIMUM
EMPHASIS OVER © THE BAND 0.4 .TO 4 HZ). THE RESOLUTION WILL BE
50 MILLIMICRONS DOR LESS OF GROUND DISPLACEMENT AT 1 HZ, wITH
AN ACCURACY SUCH THAT' TRUE GROUND MOTION AMPLITUDE CAN BE
RECOVERED TO PLUS OR MINys 10 PERCENT OR BETTER. DYNAMIC
RANGE  MAY BE INCREASED BY NARROWBAND FILTERING OF THE SEISMIC
DATA AT THREE FREQUENCIES. THE SEISMOMETER WILL BE MOUNTED IN
THE EQUIPMENT AREA OF THE LANDER. THE ORIENTATION OF THE
SENSIR WILL BE KNOWN TO WITHIN 1S DEG IN AZIMUTH AND S DEG IN
ELEVATION. TRANSMISSIBILITY OF THE LANDER SHOULD B8E GREATER
THAN 0.8 FODR FREQUENCIES LESS THAN 10 HZ. THE LANDER SHALL
HAVE NO RESONANCES LESS THAN 10 HZ WITH Q GREATER THAN Two,

===e—== VIKING-A LANDER., BIENMANN

EXPERIMENT NAME— MOLECULAR ANALYSIS
NSSDC 1D~ VIKG-AL-04

LASY REPORTED STATE- APPROVED

0SS DIVISION- PLANETARY PROGRAMS
DISCIPLINE(S)= PLANETARY ATMOSPHERES
. PLANETOLOGY

PLANETARY BIOLOGY

(PI=PRINCIPAL INVESTIGATOR. TL=TEAM LEADER

EXPERIMENT PERSONNEL
. OI=0THER INVESTIGATOR, TM=TEAM MEMBER)

Pl =~ Ka S8TEMANN seveesasasMASS INST OF TECH
’ ) CAMBRIDGE , MA
OI -~ H.Ce UREY .. ceeseseeesU OF CALIF, SAN DIEGO
SAN DIEGO, CA
Ol ~ DeMe ANDERSON ceeecscsasesUSA-CRREL
HANOVERs NH
o1 - T. OWEN . cesesiasesSTATE U OF NEW YORK
BUFFALO, NY
o1 - J. ORD cicescacrsensacasl OF HOUSTON
. HOUSTON, TXx
01 -  LeEs DRGEL ecseseavesssessSALK [NST BIOL STUDIES
SAN DIEGOs CA
Ol - GePe SHULMAN secsevesssseaCASA LOMA COLLEGE
: © PACOIMA., CaA
AeDLCuNIER sesvevonsesrasasl OF MINNESOTA

o1 -
: MINNEAPOLIS. MN

TOULMIN: 3RD evesesesUS GEOLDGICAL SURVEY
° WASHINGTON, DC

o - Pe.

EXPERIMENT BRIEF DESCRIPTION

THE PURPOSE OF = THIS INVESTIGATION IS TO ANALYZE THE
MARTI AN SURFACE FOR ITS ORGANIC CONTENT BY VAPORIZING MATERIAL
ONTO A 'GAS CHROMATOGRAPHIC COLUMN WHICH WILL BE CONNECTED TO A
FAST-SCANNING (10-SEC) MASS SPECTROMETER. THE HEATING WILL BE
ACCOMPLISHED IN STEPS TO VAPDRIZE THOSE MATERIALS PRESENT
WHICH HAVE SUFFICIENT VAROR PRESSURE, AND ULTIMATELY To
DECOMPOSE PYROLYTICALLY NONVOLATILE SUBSTANCES INTO VDLATILE
DEGRADATION PRODUCTS FROM WHICH THE NATURE OF THE MATERIAL CAN
THEN BE DEDUCED. YO ACCOMPLISH THE OBJECTIVES OF THIS
INVESTIGATION, CERTAIN PRIMARY REQUIREMENTS MUST BE MET, THE
SENSITIVITY -OF THE" MASS SPECTROMETER SHOULD BE SUCH THAT A

MASS SPECTRUM TAKEN OF A SINGLE ORGANIC COMPOUND WHICH 1S ONE
PART IN TEN MILLION (0.1 PPM) SHOWS PEAKS WHICH ARE 1 PERCENT
OF TYHE. BASE PEAK. THE MASS RANGE REQUIRED FOR ANALYSIS wiLL
BE AT LEAST 12 7TO 200, WITH UNIT RESOLUTION OR BETTER. THE
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‘EXPER“‘ENT PERSONNEL (PI=PRINCIPAL INVESTIGATOR.

RELATIVE OYNAMIC RANGE FOR EACH MASS SPECTRUM SHOULD BE S00 TO
1. A CONTROLLED TEMPERATURE WiLL BE REQUIRED FOR VAPORIZATION
PYROLYSIS UP TO 500 DEG C. PROVISIONS WILL BE MADE TO ENSURE
THAT THE EVOLUTION OF LARGE QUANTITIES OF GAS {AS MUCH AS 10
PERCENT OF SAMPLE WEIGHY) DOES NOT IMPAIR THE FUNCTION. OF THE
MASS SPECTROMETER. THIS (S TO BE ACCOMPLISHED BY VENTING THE
EXCESS GAS BEFORE IT REACHES THE MASS SPECTROMETER. THREE
DIFFERENT SAMPLES TAKEN AT SPECIFIED TIMES ODURING THRE FIRST 60

DAYS OF THE MISSION (COVERING SEASONAL CHANGES) witL B8E
STUDIED. THE ~ORGANIC INVESTIGAYION wiLL NOT BE INITIATED
UNTIL AFTER THE OPERATION OF THE ATMOSPHERIC ANALYSES REQUIRED

DURING THE FIRSYT THREE DAYS. ATMOSPHERIC ANALYSES WILL BE
CARRIED OUT PERIODICALLY THROUGHOUT THE MISSIONe

=====-— VIKING-A LANDERs HARGRAVES —w-_

EXPERIMENT NAME- MAGNEYIC PROPERTIES

NSSDC ID- VIKG-AL-10

LAST REPORTED STATE- APPROVED

0SS DIVISION- PLANETARY PROGRAMS
DISCIPLINE(S)= PLANETOLOGY

PRINCIPAL [NVESTIGATOR.: TL=TEAM LEADER
THER INVESTIGATORe. TM=TEAM MEMBER)
ceeeeesPRINCETON U

PRINCETON, NJ

EXPERIMENTY PERSONNEL (Pl=
o1

HARGRAVES o

PlL = R.B.

EXPERIMENT BRIEF DESCRIPTION

THIS EXPERIMENT, WHICH WILL BE PARY OF THE LANOER
SECTION EXPERIMENTS, wILL MEASURE THE MAGNETIC PROPERTIES OF
THE SURFACE PARTICLES ON MARS USING THREE MAGNET ARRAYS FOR
SAMPLING« DATA RETURNED WILL BE IN THE FORM OF IMAGES OF THE
MAGNETIC ARRAYS.

—-==-=-= VIKING-A LANDERs HESS
EXPERIMENT NAME- METEGROLOGY EXPERIMENT
NSSDC 1D=-" VIKG=AL=07

LAST RE_F'DRTEb STATE- APPROVED

0SS DIVISION= PLANETARY PROGRAMS
DISCIPLINE(S) - PLANETARY ATMDSPHERES

EXPERIMENT PERSONNEL (PI

RINCIPAL INVESTIGATYOR, TL=TEAM LEADER

OI=0THER INVESTIGATOR, TM=TEAM MEMBER)
PI - S.l. HESS eccevsssecsseeseFLORIDA STATE U
TALLAHASSEE. FL
O = CeBe LEOVY scascsvsscencecsl OF WASHINGTON
SEAYTLE, WA
O = ReMae HENRY csecvsssesenesesNASA-L_ARC
HAMPTON, VA
OI = JsAs RYAN secee MCOONNELL-DOUGLAS CORP
REDONDO BEACHs CA
O - JeE. TILLMAN U OF WASHINGTON
SEATTLE., WA
EXPERIMENY BRIEF DESCRIPTION
THIS EXPERIMENT wiLL MEASURE THE ME TEOROL OGI CAL
ENVIRONMENT NEAR THE PLANETARY SURFACE AND O8BTAIN 1NFORMAT ION
ABOUT MOTION SYSTEMS OF VARIOUS SCALES. THE ELEMENTS To BE
DETERMINED ARE PRESSURE, TEMPERATURE, AND WIND VELOCITY AND
ODIRECTION OF THE MARTIAN ATMOSPHERE, DIURNAL AND TEMPORAL

VARIATIONS OF THE PARAMETERS WILL BE OF PARTICULAR IMPORTANCE.
THE SAMPLING RATES AND DURATIONS FOR ANY ONE MARTIAN DAY ARE
TO BE SELECTABLE B8Y GROUND COMMAND. ALL MEASUREMENTS ARE TD
BE CONTINUED FOR THE LANDER LIFETIME. THE SENSORS WILL BE
MOUNTED ON AN ERECTABLE BOOM. ‘

—------ VIKING-A LANDER, KLEIN -
EXPERIMENT NAME- BIOLOGY INVESTIGATION
NSSDC 1D~ VIKG-AL-03

LAST REPDRTED STATE- APPROVED

0SS DIVISION- PLANETARY PROGRAMS
DISCIPLINE(S)— PLANETARY S8IOLOGY

TL=TEAM LEADER

(o] § THER INVESTIGATOR, TM=TEAM MEMBER)
P - HePe ~ KLEIN o4 NASA-ARC
MOFFETT FIELD, CA
ot - J. LEDERBERG STANFORD U
STANFORD, CA
o1 - A. RICH eaenceee MASS INST OF TECH
CAMBRIDGE. MA
ol - NeH, HOROWITZ . «CALIF INST OF TECH -
. . PASADENA, CA
0l = Vel DYAMA .. esses s NASA~ARC
MOFFETY FIELD, CA
o1 - LEVIN scccevoncceseseBIOSPHERICS, INC

Geve
. ROCKVILLE. MD
EXPERIMENT BRIEF DESCRIPTION
THIS EXPERIMENT WwILL BE
WILL  MEASURE  ~-= (1)  THE
FIXATION OF CARBON DIOXIDE.
ABOVE A SURFACE SAMPLE

COMPOSED OF THREE PARTS. 1T
PHOTOSYNTHETIC AND RESPIRATORY
(2) THE CHANGES IN GAS COMPOSITION

IN CONTACT WITH A LIQUID MEDIUM, AND



(3) THE CARBON DIOXIDE RELEASED FROM ADDED LABELED ORGANIC —==--== VIKING-& LANDER, NIER --

COMPOUNDS. IT wILL ATTEMPT TO DETERMINE THME PRESENCE OF LIFE

ON MARS. THE CAPABILITY EXISTS TO SVERILIZE A SAMPLE FOR _EXPERIMENT NAME- ENTRY-ATMOSPHERIC STRUCTURE

CONTROL » . EEN
NSSDC I0- VIKG-AL-02

——mme== YIKING~A LANDER, MICHAEL. JR.
. LAST REPORTED STATE~ APPROVED
EXPERIMENT NAME- RADID SCIENCE .

NSSDC 1D- VIKG-AL-11 . 0SS DIVIS 10N~ PLANETARY PROGRAMS

. N DISCIPLINE(S}- PLANETARY ATMOSPHERES B .

LAST REPORTED STATE~ APPROVED °

EXPERIMENT PERSONNEL (PI=PRINCIPAL - INVESTIGATOR. TL=TEAN LEADER
OI=0THER INVESTIGATOR, TM=TEAM MEMBER)

0SS DIVISION- PLANETARY PROGRAMS o Pl = ALO0.CoNIER ccsvosscesscccccl OF MINNESOTA

DISCIPLINE(S)- ASTRONGMY 1ONOSPH. ¢ RADIO PHYSIC MINNEAPOLIS, MN -
PLANETARY ATMOSPHERES PLANETOLOGY o1 - M.B. MCELROY sceccccarasesHARVARD U
CAMBRIDGE, MA
EXPERIMENY PERSONNEL (PI=PRINCIPAL INVESTIGAYOR, TL=TEAM LEADER ot - WeBa HANSON ececccccsscesell OF TEXAS, DALLAS
DI=0THER INVESTIGATOR. TM=TEAM MEMBER) DALLAS. Tx
Ld I Wete MICHAEL,s JRa. » NASA-LARC ol - NeWe SPENCER ccceeecsneeseeNASA-GSFC
HAMPTON, VA GREENBELTY, MD-
Ol = 1.1. SHAPIRO « MASS INST OF TECH o1 - A. SE1FF ceseesaseeNASA=ARC
CAMBRIDGE «» MA . MOFFETY FIELDe CA
ol - G‘. FJELDBO . «NASA=-JPL . EXPERIMENT BRIEF DESCRIPTION .
PASADENAs CA ‘THIS EXPEIIMENT IS DESIGNED TO OETERMINE THE PRESSURE,
a1 - DAVIES oo .e «U OF MANCHESTER TEMPERATURE, AND OENSITY VARIATIONS WITH ALTITUDE IN THE LOWER
. . . MANCHESTER, ENGLAND MARTIAN  ATMOSPHMERE  THROUGH  MEASUREMENT DOF ACCELERATION,
o1 - CAIN o <NASA=JPL PRESSURE. AND TEMPERATURE. THE ACCELEROMETER OF THE GUIDANCE
PASADENA. CA AND CONTROL SYSTEM WILL BE USED FOR THE ATMOSPHERIC STRUCTURE
O = MeDe GROSSI vessesescsescsRAYTHEON CORP INVEST 1GAT 10N, :
. SUDBURY, MA .
ot - Gel o TYLER scevcncccecesasSTANFORD U N m——=-== VIKING=A LANDER. NIER - -
. STANFORDs CA o
oI Je BRENKLE -..ll’.-ooc.cNASA'Jp‘. B EXPERIMENT NAME~- ENTRY=-ATMOSPHERIC COMPOSITION
i PASADENA, CA X
DI = ReHe TOLSON seeocecacsesesNASA-LARC NSSDC 1D- VIKG-AL-12
HAMPTON, VA
EXPERIMNENT BRIEF DESCRIPTION LAST REPORTED STATE- APPROVED

THIS EXPERIMENT WwILL UTILIZE THE . LANDER~-TO-EARTH AND
ORBITER-TO-EARTH S—-BAND COMMUNICATIONS LINK (INCLUDING RANGE

AND RANGE-RATE CAPABILITIES), THE LANDER-TO-ORBITER UHF RELAY 0SS DIVISION- PLANETARY PROGRAMS

LINKs THE RADAR ALTIMETERs THE TERMINAL DESCENT LANDING RADAR. DISCIPLINE(S)- INTERPLANETARY PHYSICS PLANETARY ATMOSPHERES

AND THE ORBIYER-TO-EARTH X-BAND DOWNLINKe THE RESULTING DATA .

WILL BE WUSEP TO DETERMINE '~ THE MARTIAN GRAVITATIONAL FIELD, EXPERIMENT PERSONNEL (PI=PRINCIPAL INVESTIGATOR, TL=TEAM LEADER

AXIS OF ROTAYION, EPHEMERIS, FIGUREs ATMOSPHERE, STRUCTURE. - OI=OTHER INVESTIGATOR., TM=TEAM MEMBER)

IONOSPHERE » AND SURFACE PROPERTIES. IN ADDITIONs THE DATA WILL PI = Ac0sCeNIER sescesccscacceccsty OF MINNESOTA .

BE USED TO DETERMINE THE LANDER LOCATION. TO STUDY RELATIVITY, - MINNEAPOLIS, MN . .
* e «NASA-GSFC

TO STUDY THE INTERPLANETARY MEDIUM, ANDs IF CONDITIONS PERMIT. 0l .~ NeW. : SPENCER

TO S".UDY THE SOLAR CORONA. GREENBELT. MD -

. ) . 0l - M.8B. MCELROY . e eeHARVARD U
—=e=e--- VIKING=A LANDER.,. MUTCH . . CAMBRIDGE. MA
. 0l - W.B. HANSON . esell OF TEXASs DALLAS
EXPERIMENT NAWE— FACSIMILE CAMERA . . DALLAS. TX
01 - A. SEIFF e+ eNASA-ARC
NSSDC 10~ VIKG-AL—-06 . . - . MOFFETTY FIELD. CA
EXPERIMENT BRIEF DESCRIPTION
LAST REPORTED STATE-. APPROVED . N wov - f THE VIKING ENTRY-ATMOSPHERIC COMPDSITION EXPERIMENT IS -~

- DESIGNED TO PROVIDE THE COMPOSITION DATA (FOR BOTH NEUTRAL AND
CHARGED SPECIES) NEEDED TO DEFINE THE PRESENT PHYSICAL AND

- . .
0SS OIVISION—- PLANETARY PROGRAMS CHEMICAL STATE OF THE MARTIAN ATMOSPHERE. A DOUBLE-FOCUSING
DISCIPLINE(S)—~ PLANETARY ATMOSPHERES .. PLANETARY BIOLOGY - - . (ELECTROSTAYIC AND MAGNETIC) MASS SPECTROMETER, MOUNTED IN AN °
- PLANETOLOGY . OPENING 1IN THE AEROSHELL WITH .17S ELECTRON IMPACT OPEN ION
. . B3 . SQURCE RECESSED BELOW THE SURFACE OF THE AEROSHELL. WILL BE
EXPERIMENT PERSONNEL {PI=PRINCIPAL INVESTIGATOR, TL=TEAM LEADER . USED TO MSASURE THE CONCENTRATIONS OF THE ATMOSPHERIC SPECIES
. OI1=0THER .INVEST.IGATOR. TM=TEAM MEMBER) - THAT HAVE MASS-TO-CHARGE RATIOS FROM 1 YO 49. IT IS PLANNED
PI = T.A. MUTCH ccssccccccoscsesBRONN U . - THAT THE EXPERIMENY WwILL OBTAIN ACCURATE ALTITUDE PROFILES OF
- . . PROVIDENCE . RI . . ALL SPECIES. AND [N PARTICULAR FOR BOYH ATOMIC AND MOLECULAR

0 -~ Ceo . SAGAN <o seecesseees CORNELL U . » . OXYGENs CARBON MONOXIDE. AND CARBON DIOXIDE. TWO COLLECTORS
ITHACA, NY - ®wILL BE USED . =-- ONE COVERING THE MASS RANGE FROM 1 TO 7 AMU
0Ol = AsBs BINDER <asececvecesesPLANETARY SCIENCE INST AND THE QOTHER SIMULTANEQUSLY COVERING YHE RANGE FROM 7 TO 439
° TUCSON, AZ ANU. MASS SPECTRA WILL B8E. OBTAINED BY SWEERPING THE ION

US GEOLDGICAL SURVEY ACCELERATION VOLTAGE AND THE DEFLECTION VOLTAGE ACROSS VTHE
- - FLAGSTAFF, AZ . . ELECTROSTATIC PLATES. THE SWEEP PERIOD WILL BE APPROXIMATELY
TEXAS AsM U FIVE SEC. AND A DYNAMIC RANGE OF TEN TO THE FIFTH POWER wiLL
COLLEGE STATION, TX . BE PROVIDED WITHIN EACH SPECTRUM. AFTER CALIBRATION, THE
NASA-LARC INSTRUMENT WILL BE SEALED UNDER VACUUM AND OPENED WHEN THE
HAMPTON, VA . . LANDER 1S RELEASED FROM THE ORBITER. DURING ENTRY, THE L ANDER

OI - E.C. MORRIS .

OI = A.Fe YOUNG aa

OI = Fe0es HUCK seces

O - EeC. LEVINTHAL STANFORD U WILL OF TRAVELING WITH ITS AXIS ORIENTED ESSENTIALLY ALONG YHE
STANFORDs CA . - . VELOCITY VECTOR, SO THE AMBIENT SPECIES WILL ENTER AT AN ANGLE

oI - S LIEBES:s JRs ecass STANFORD U NORMAL TO THE ENTRANCE PLANE. A RETARDING POTVENTIAL ANALYZER

STANFORD, CA (RPA) wILL MEASURE THE 1ONOSPHERIC PROPERTIES OVER

EXPERIMENT BRIEF DESCRIPTION - . APPROXIMATELY THE SAME ALTITUDE RANGE AS THE MASS
THE PURPOSE DF THE IMAGING INVESTIGATION FROM THE 'LANDER SPECTROMETER. ITS FRONTY END WILL MATE TO THE AEROSHELL SO

wiILL BE TO VISUALLY CHARACTERIZE THE LANDING SITE. PROVIDING THAT THE ENTRANCE GRIO 1S NEARLY FLUSH TO THE SURFACE. WHICH
DATA wilTH BIOLOGICAL. GEOLOGICALS AND METEOROLOGICAL WILL BE MADE CONDUCTING IN' THE REGION OF THE RPA TO PROVIDE A
RELEVANCE. T¥0 CAMERAS WITH A, 0.,04-DEG SCANNING RESOLUTION GROUND  PLANE, THE SPACE BETWEEN THE ENTRANCE AND COLLECTOR
wiIllL. BE REQUIRED. THE VERTICAL FIELD OF VIEW FOR EACH.CAMERA WiLL BE €LECTRICALLY SEGMENTED BY FIVE GRIDS WHOSE POTENTIALS
WwILL BE 20 DEGe WITH A CAPABILITY OF OBTAINING A COMPLETE 0- WILL DETERMINE THE ENERGY AND SIGN OF THE CHARGED PARTICLES
TO 350-DEG HORIZONTAL PANORAMA, VERTICAL POINTING By COMMAND THAT - CAN REACH THE COLLECTOR. - THE FIRST (ENTRANCE GRID},
FOR ANGULAR COVERAGE FROM 40 DEG ABOVE YD 60 DEG BELOW THE SECOND, AND LAST GRID wit L B8E GROUNDED YO THE SPACECRAFT. THE
HORIZONTAL PLANE OF THE LANDER IN 10-DEG INCREMENTS wiilL BE THIRD AND FOURTH GRIDS TOGETHER WILL COMPRISE THE RETARDING.
REQUIRED. AZIMUTH POINTING BY COMMAND wIiLL BE IN 2.5-DEG GRID, AND THE FIFTH GRID, THE SUPPRESSOR GRID, WILL BE HELD AT
INCREMENTS. YHE CAMERAS WILL BE MOUNTED AT LEAST 1.3 M ABOVE A FIXED POTENTIAL OPPOSITE IN SIGN TC THAT ON THE RETARDING.
THE MARTIAN SURFACE AND MUST BE CAPABLE OF VvIEWING Two GRID. THREE DIFFERENT LINEAR VOLTAGE RQAMPS WILL 8E APPLIED IN
FOOTPADS AND AT LEAST 90 PERCENTY OF THE AREA ACCESSIBLE TO THE SUCCESSION TO THE RETARDING GRID. ONE RAMP WILL COVER THE
SURFACE SAMPLER. EACH CAMERA MuUST BE CAPABLE OF OBTAINING VOLTAGE RANGE FROM - 75 TDO 0 V (IN ABOUT 1 SEC), USED TO
VISUAL COLOR IMAGERY. PROVISION HAS BEEN MADE YO OPERATE IN IR MEASURE SOLAR WIND ELECTRONS AND IONOSPHERIC PHOTOELECTRONS.
SPECTRAL BANDS BETWEEN 0.8 AND 1.1 MICRONS. HORIZONTAL STERED ANOTHER WwILL COVER FROM ~1.5 TO © VvV (IN ABOUY ONE SEC) s AND
WITH A MINIMUM BASE OF 0,8 M WwILL BE REQUIRED. MEASURE ELECTRON TEMPERATURES IN THE IONOSPHERE. THE LAST

- RAMP wlILL COVER FROM #1S TO O V (IN ABOUT 2 SEC), AND PROVIDE
ION TENPERATURES AND ION CONCENTRATION DATA, WHEN THME LANDER
IS ALIGNED WITH ITS AXIS ALONG THE VELOCITY VECTOR, LOW-ENERGY
PLASMA witL ENTER THE RPA AT AN ANGLE NEARLY NORMAL TO THE
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APERTURE GRID. EACH PARAMETER WILL BE EVALUATED APPROXIMATELY
EVERY 4 XM 1IN ALTITUDEs A SMALL DISTANCE COMPARED YO THE
ANTICIPATED SCALE HEIGHTS. MORE EXPERIMENY DETAIL CAN BE
FOUND IN ENTRFY SCIENCE EXPERIMENT FOR VIKING 197S,* B8Y As O,
Ce NIERs ET ALes ICARUS.s VOL. 16+ PP. 74, 1972.

======= VIKING-A L ANDER. SHORTHILL

EXPERIMENT NAME- PMHYSICAL PROPERTIES INVESTIGATION
NSSDC ID- VIKG-AL~01

LAST REPORTED STATE- APPROVED

0SS DIVISION- PLANETARY PROGRAMS

DISCIPLINE(S)- PLANETOLOGY

EXPERIMENT PERSUNNFL (PI=PRINCIPAL INVESTIGATOR, TL=TEAM LEADER
O1=0THER INVESTIGATOR, TM=TEAM MEMBER)

PIL - ReWe SHORTHILL . «U OF UTAH
SALT LAKE CITY, uT
Ol - ReEe HUTTON « TRY SYSTEMS GROUP
REDONDD E@EACH, CA
Ol = HeJ. MOORE, 2ND ceasessessUS GEOLOGICAL SURVEY

MENL O PARK. CA
O = ReFe SCOTT ,.eenscaveeccseCALIF INST QF TECH
PASADENA. CA

EXPERIMENT BRIEF DESCRIPTION

THE  PURPOSE OF THE PHYSICAL PROPERTIES EXPERIMENT
INVESYIGATION wILL BE 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 NBJECTIVES. IN
PARTICULARs IT WILL ATTEMPT TO DETERMINE SUCH PROPERTIES AS
BULK OENSITY, BEARING STRENGTH, ANGLE OF REPOSE., COMESION,
ANGLE OF [INTERNAL FRICTION, PARTICLE CHARACTERISTICS, THERMAL
PARAMETERS, EOLIAN TRANSPORTABILITY. TOPOGRAPHY, AND CERTAIN
ENVIRONMENTAL PRUPERTIES SUCH AS WIND, TEMPERATURE, AND SOLAR
FLUX LEVELS. MAXIMUM USE WILL BE MADE OF HARDWARE AND
INSTRUMENTS INTENOEC FOR OTHER APPLICATIONS. SUCH AS THE
MECHANTCAL SUBSYSTEMS  AND LANDER CAMERAS. ONLY PASSIVE
DEVICESs SUCH AS MIRRORS AND LANDING LEG STROKE GAUGES, ARE
BEING ADDED FOR THIS EXPERIMENT.

====~-== VIKING-A LANDER, TOULMIN, 3RD

EXPERIMENT NAME- x-RAY FLUORESCENCE SPECTROMETER
NSSDC ID- VIKG~AL-13

LAST REPORTED STATE- APPROVED

0SS DIVISION- PLANETARY PROGRAMS

DISCIPLINE(S)- PLANETOLOGY

EXPERIMENT PERSONNEL (PI=PRINCIPAL INVESTIGATGR, TL=TEAM LEADER
DI=0THER INVESTIGATOR, TM=TEAM MEMBER)

PIL - P. TOULMIN, 3PD seeveseeUS GEOLOGICAL SURVEY
WASHINGTON, DC

Ol -~ A.K. BAIRD .. eeeceeessPOMONA COLLEGE
CLAREMONT, CA

o1 - K. KEIL oeasecsscececsceslU OF NEW MEXICO

. ALBUQUERQUE, NN

OI = HMeJe BROSE .seesecsessecsessUS GEOLOGICAL SURVEY
WASHINGTON. OC

Ol = BeCe CLARK cuesensesesssasMARTIN-MARIETTA AEROSP

DENVER, CO

EXPERIMENT BRIEF DESCRIPTION

. THIS EXPERIMENT WILL UTILIZE AN ENERGY-DISPERSIVE X~RAY
FLUORESCENCE SPECTROMETER IN WHICH FOUR SEALED AND GAS-FILLEOD
PROPORTIONAL COUNTERS WILL DETECT X RAYS EMITTED FROM SAMPLES
OF THE MARTIAN SURFACE MATERIALS IRRADIATED 8Y X RAYS FROM
RADIOISOTOPE SDURCES (IRON-55 AND CADMIUM-109). THE OUTPUT OF
THE PROPORTIDNAL COUNTERS WILL BE SUBJECTED TD PULSE HEIGHT
ANALYSIS BY AN ONBDARD STEP-SCANNING SINGLE-CHANNEL ANALYZER
WITH ADJUSTABLE COUNTING PERIODS. THIS INSTRUMENT wiLL BE
LOCATED (NSIDE THE LANDER BODY. AND SAMPLES wiLL BE DELIVERED
YO IT BY THE LANDER SURFACE SAMPLER: CALIBRATION STANDARDS
witL BE AN INTEGRAL PART NF THE INSTRUMENT. RECONSTRUCTED
SPECTRA ARE EXPECTED TO YIELD SURFACE <COMPOSITION WITH
ACCURACIES RANGING FROM A FEW TENS OF PARTS PER MILLION FOR
TRACE ELEMENTS T0O A FEw PERCENT FOR MAJOR ELEMENTS. DEPENDING
UPON THE ELEMENT [N QUESTION.

EEEEXXEREATENASL LS 42242428 VIKING-A ORBITER #¥sssssstsanssire
SPACECRAFT COMMON NAME- VIKING-A ORBITER
ALTERNATE NAMES- pL-733A, VIKNG-A

N$SSDC 1D- VIKG-A

LAST REPORTED STATE- AN APPROVED MISSION

LAUNCH DATE- 3 QTR 75 SPACECRAFT WEIGHT-

LAUNCH SITE- CAPE CANAVERALs UNITED STATES
LAUNCH VEHICLE=- TITAN-CENT .

1092. kG

SPONSORING COUNTRY /AGENCY

UNITED STATES NASA=-0SS

PLANNED ORBIT PARAMETERS
ORBIT TYPE- MARSCENTRIC
ORB1T PERIOD- 1476, MIN
PERIAPSIS~ 1500« KM ALT

INCLINATION- 38. DEG
APDAPSIS—~ 32500e KM ALT

SPACECRAFT PERSONNEL (PM=PROJECT MANAGER, PS=PRDJECT SCIENTIST,
MG=PROGRAM MANAGERe. SC=PROGRAM SCIENTISTH

PM ~ J&Se MARYTIN. JR. .n »NASA-LARC
HAMPTON, VA
PS = GeAs SOFFEN sececcccsscsse «NASA-L ARC

HAMPTONs VA
JAKOBOWSKI eveseoesseNASA HEADQUARTERS
. WASHINGYON. DC
SC = Lo.Ge GOFF ccevesncsecssre o NASA HEADQUARTERS
WASHINGTON, DC

MG - we

SPACECRAFT BRIEF OESCRIPTION .

THE VIKING SPACECRAFT WILL CONSISY OF AN DRBITER AND A
LANDER. THE DRBITER WwILL BE CAPABLE OF ORBITING THE PLANET
MARS IN A MHIGH-ECCENTRICITY ELLIPTICAL ORBIT. A LANDER WILL
SEPARATE FROM THE ORBITER, ENTER THME MARTIAN ATMOSPHERE. AND
SOFT—LAND ON THE SURFACE. ORBITAL, ENTRY, AND SCIENTIFIC DATA
FROM THE LANDER WwILL BE COLLECTED AND TRANSMITTED TO EARTH.
THE SPACECRAFT wiLL BE A  SOLAR-CELL-POWERED SATELLITE
STABILIZEO IN 3 AXESe USING INERTIAL AND CELESTIAL REFERENCES. .
BOTH THE ORBITER AND THE LANDER WILL HAVE A 90-DAY LIFE
EXPECTANCY. THERE wILL BE S00~-w POWER CAPACITY FOR THE
ORBITER AND A 70-w CAPACITY FOR THE LANDER. SCIENTIFIC AND
PHOTOGRAPHIC ANALYSIS INSTRUNENTS WILL WEIGH APPROXIMATELY 72
KG (158 tB).

mrwe——- VIKING=~A DREITER. CARR - ———
EXPERIMENT NAME~ ORBITER IMAGING

NSSDC 1D~ VIKG-A -01

LAST REPORTED STATE- APPROVED

0SS DIVISION- PLANETARY PROGRAMS

DISCIPLINE(S)~ PLANETARY ATMOSPHERES
PLANETOLOGY

PLANETARY BIOLOGY

EXPERIMENT PERSONNEL (PI=PRINCIPAL INVESTIGATOR, TL=TEAM LEADER
OI=0THER INVESTIGATOR, TM=TEAM MEMBER)

PI -~ M.He CARR sescvcccssccrsssclS GEOLOGICAL SURVEY
MENLO PARK, CA
O1 - W.A. BAUM seececssvcsreseLOWELL OBSERVATORY

. FLAGSTAFF, AZ
a1 -~  Ha

MASURSKY sewweessccealUS GEOLOGICAL SURVEY
FLAGSTAFF. AZ
Ol - DeUs wISE eveelU OF MASSACHUSETTS
AMHERS T, MA
Ol - GeAe BRIGGS seces eeceseNASA-JPL -

PASADENA, CA

EXPERIMENT BRIEF DESCRIPYION

THE PURPOSES OF THE VIKING ORBITER TV IMAGING EXPERIMENT
INVESTIGATION ARE TO AID IN THE SELECTION OF LANDING SITES FOR
THE VIKING LANDERS AND FUTYURE MISSIONS, TO MONITOR THE REGION
SURROUNDING THE LANDER, AND T0 STuDY THE DYNAMIC
CHARACTERISYICS OF ' MARS, THE GEOMETRIC RESOLUTION OF THE
ORBITER IMAGING SYSTEM VWILL BE 40 M PER LINE OR BETFER AT A
REFERENCE ALTITUDE OF 1500 KM, WITH [MAGE SMEARING FROM
ORBITER MOTION TO BE LESS THAN S0 PERCENT OF THIS RESOLUTION.
PRIOR YD LANDER SEPARATION. THE ORBITER wILL BE REQUIRED TO
PHOTOGRAPH WITH CONTIGUOUS PICTURES A SWATH AT LEAST 40 KM
CROSS-TRACK BY 500 KM DOWN-TRACK ON A SINGLE ORBITAL PASS FROM
THE NEAR-PERIAPSIS PORTION OF THE OR81T, THE NEAR-PER1APSIS
COVERAGE REQUIREMENT AFTER LANDER SEPARATION WILL OBTAIN
COMPLETE CDVERAGE WITH CONTIGUOUS PICTURES OF AN AREA AT LEAST
S50 KM IN RADIUS CENTERED ON THE LANDER. TO DB8TAIN BOTH BROAD
AREA AND HIGH RESOLUTION COVERAGE, IT wiItLL BE REQUIRED THAY
IMAGERY BE OBTAINABLE FROM THE PERIAPSIS AND APDAPSIS REGIONS
OF THE ORSIT USING THE SAME I[MAGING SYSTEM. THE DYNAMIC RANGE
wIiLL B8E 80 TO 1 AND THE SENSITIVITY wILL BE SUFFICIENT To
OBTAIN PICTURES AS CLOSE TO THE TERMINATOR AS 30 DEG WITH
OPT I MUM IMAGE QUALLITY AND AS CLOSE AS 5 DEG TO THE TERMINATOR
WwITH DEGRADED IMAGE QUALITY.

= VIKING-A ORBITER. FARMER - ———

EXPERTMENT NAME- IR SPECTRONETER ~- WATER VAPOR MAPPING

NSSDC ID- VIKG-A ~-03
LAST REPORTED STATE- APPROVED
0SS DIVISION- PLANETARY PROGRAMS

DISCIPLINE(S)~ PLANETARY ATMOSPHERES
° PLANETOLOGY

PLANETARY BIOLOGY

EXPERIMENT PERSONNEL (PI=PRINCIPAL INVESTIGATOR. TL=TEAM LEADER
OI=0THER INVESTIGATOR, TM=TEAM MEMBER)

Pl = CaeBe FARMER se0seervscenccsNASA-IPL

PASADENA, CA

+SANTA BARBARA RES CTR

GOLEYA, CA

0 - ODe.Ds LAPORTE ..

EXPERIMENT BRIEF DESCRIPTION .

THE DBJECTIVES OF THE IR SPECTROMETRY EXPERIMENT WILL BE
TO DETERMINE THE SPATIAL AND TEMPORAL DISTRIBUTION OF WATER
VAPOR, TO AID IN THE SELECTION OF LANDING SITES FOR THE VIKING
LANDERS AND (FOR FUTURE MISSIONS) TO MONITOR THE REGION
SURROUNDING THE LANDER AND STUDY THE DYNAMIC CHARACTERISYICS




THE INFRARED SPECTROMETER ¥ILL BE BORESIGHTED WITH
IT wILL BE OPERABLE FROM THE PERIAPSIS
AND APOAPSIS REGIONS oF THE ORBITY, THE WATER VAPOR
MEASUREMENT RANGE wiLL BE FROM 3 TO 1000 MICRONS OF
PRECIPITABLE WATER WITH AN ACCURACY OF 1 MICRON BETWEEN 1 AND
20 MICRONS AND S FPERCENT BETWEEN 20 AND 1000 MICRONS. THE
INSTANTANEOUS FIELD OF VIEwW OF THE INSTRUMENT 1S 2 BY 16
MILLIRADIANS.

OF MARS.
THE IMAGING SYSYEM.

== VIKING-A ORBITER. KIEFFER
EXPERIMENT NAME~ IR RADIOMETRY —- THERMAL MAPPING
NSSDC 1ID- VIKG-A -02

LAST REPORTED STATE- APPROVED
0SS DIVISION- PLANETARY PROGRAMS

DISCIPLINE(S)~ PLANETARY ATMOSPHERES
) PLANETOLOGY

r
PLANETARY BIDLOGY

EXPERIMENT PERSONNEL (PISPRINCIPAL INVESTIGATOR, TL=TEAM LEADER
: DI=0THER INVESTIGATOR., TMSTEAM MEMSER)

PI = HaHe KIEFFER oo eeeell OF CALIF, LA
LOS ANGELES. CA )
o1 - G. MUNCH sessssscvessscsCALIF INST OF TECH
- - : PASADENA, CA
0L = EoDs MINER cececcsscsacscaNASA=IPL
PASADENA, CA
ol -~ G. NEUGEBAUER ceeeesssesCALIF INST OF TECH
PASADENA. CA
OI = S,Ch CHASEs JRe esscsesessSANTA BARBARA RES CTR
- GOLETA, CA
EXPERIMENT BRIEF DESCRIPTION
THE OBJECTIVES OF THE INFRARED RADIOMETRY EXPERIMENT
WILL BE TO OBTAIN SURFACE AND ATMOSPHERIC TEMPERATURE DATA FOR
MARS, ~TO AID IN THE SELECTION OF LANDING SITES FOR THE VIKING
LANDERS, AND ({FOR FUTURE MISSIONS) TO MONITOR THE REGIONS
SURROUNDING THE LANDER AND STUDY THE DYNAMIC CHARACTERISTICS
OF MARS. THE INFRARED RADIOMETER WILL BE BORESIGHTED WITH THE

IMAGING SYSTEM
THE PERIAPSIS
28 DETECTORS
WAVELENGTH
TEMPERATURE

ON THE. SCAN PLATFORM AND WILL BE OPERABLE FROM
AND APOAPSIS REGIONS OF THE ORBITV. A TOTAL OF
IN FQUR TELESCOPES WILL: COVER FIVE INFRARED
BANDS AND THE INTEGRAL SODLAR SPECTRUM,. THE
RESOLUTION WwILL  BE 1 OEG K AT 200 DEG Ke AND THE
.MEASUREMENT RANGE wILL BE FROM 140 TO 330 DEG Ke THERE wilLL
BE SEVEN SIMULTANEDUS FIELDS OF VIEYW ARRANGED IN A v
PATYTERNs EACH FIVE MILL IRADIANS IN OIAMETER.

SEEXCHREREARLIEREEBR AR AR 2% VIKING=B LANDER *582R XX XREEEERREE
SPACECRAFT COMMON NAME- VIKING-8 LANDER

ALTERNATE NAMES- VIKNG-B

NSSDC 10- VIKG-BL

LAST REPORTED STATE~ AN APPROVED MISSION

SPACECRAFT WEIGHT-
UNITED STATES

LAUNCH DATE- 3 QTR 7S 598. KG
LAUNCH SITE- CAPE CANAVERAL.,

LAUNCH VEHICLE- TITAN-CENT

SPONSORING COUNTRY/ZAGENCY

UNITED STATES NASA-0SS
SPACECK;AFT PERSONNEL (PM=PROJECT MANAGERs PS=PROJECT SCIENTIST,.
MG=PROGRAM MANAGER:; SC=PROGRAM SCIENTIST)

PM = ' J.S. MARTIN. JRe ceceesessNASA-LARC
e HAMPTON, VA
PS = .GeAe SOFFEN ascsecaasassssNASA—LARC
: HAMPTON, VA
uG - w. JAKOBOWSKI o «<NASA HEADQUARTERS
) WASHINGTON. DC
SC = LeGe GOFF eeeeescoscesssass  NASA HEADQUARTERS

. WASHINGTON. DC
SPACECRAFT BRIEF DESCRIPTION

THIS SPACECRAFT WILL BE THE LANDING
TWO~PARY SPACECRAFT MISSION. IT wILL SOFT-LAND ON
SURFACE SOMEWHERE WITHIN 30 DEG OF THE MARTIAN EQUATOR. THE
LANDING SITE FOR THIS SECOND MISSION (VIKING-B) wItL BE
SELECTED BASED ON KNOWLEDGE GAINED FROM THE VIKING—A LANDER®S
OGPERATIGN ODURING ENYRY AND ON THE SURFACE AND FROM ORBITAL
RECONNAISSANCE DATA OBTAINED EITHER BY THE VIKING-A ORBITER OR
THE VIKING-B8-DRBIYER ODOEPENDING ON ARRIVAL AND SERPARATION. 1F
THE VIKING-A DRBITER 1S USED THE RELAY OPERATION WILL NOT BE
INTERRUPTED PRJIOR TO ABOUT THE 20TH DAY ON THE SURFACE.- THE
SECOND ¢ ANDER WILL BE <CAPABLE OF ACCOMPLISHING THE FIRST
LANDER MISSION AS A BACKUP. THE LANDER WILL CARRY THE
MAJORITY OF THE SCIENTIFIC EXPERIMENTS 7TO BE CONDUCTED ON
MARS » IT WILL HAVE A 70-w PDWER CAPACITY AND A SCIENTIFIC
PAYLOAD OF APPROXIMATELY 91 KG (200 LBS.). -

VEHICLE FOR THE

we===e= VIKING-B8 LANDER. ANDERSON =
EXPERIMENT NAME- SEISMOLOGY
NSSDC 1D~ VIKG-BL-08

LAST REPORTED STATE~ APPROVED

0SS DIVISION- PLANETARY PROGRAMS
DISCIPLINE(S)~ PLANETOLOGY

THE MARTIAN.

EXPERIMENT PERSONNEL (PI=PRINCIPAL INVESTIGATOR. TL=TEAM LEADER
OI=0OTHER INVESTIGATOR, TM=TEAM MEMBER)

Pl - DeL+ ANDERSON eessssessCALIF INST OF TECH
PASADENA, CA

al - F. PRESS esesvevcccsececaMASS INST OF TECH
CAMBRIDGE «» MA

01 -~ M.N. TOKSOZ ececavecccsaceesMASS INST. OF TECH
CAMBRIDGE » MA

Ol - G SUTTON ses seelU OF HAWAIL
HONOLULU. HIT

0l = Rele KIVACH ccsserccsscsceSTANFORD U
STANFORD. CA

Ol = GeVe LATHAM sovecceacsseceolU DOF TEXAS, GALVESTON

GALVESTON,: TX
EXPERIMENTY BRIEF DESCRIPTION .

THE PURPOSE OF THE SEISMOLOGY INVESTIGATION wiLL BE TO
DETERMINE THE SEISMIC BACKGROUND AND EVENY ACTIVITY OF MARS.
THREE PERPENDICUL AR CONMPONENTS OF GROUND MOTION wiit BE
MEASURED OVER AS BROAD A FREQUENCY RANGE AS PRACTICAL (MAXIMUM
EMPHASIS OVER THE BAND 0.4 TO & H2). THE RESDLUTION wilLL BE
50 MILLIMICRONS OR LESS OF GROUND DISPLACEMENT AT 1 HZ, WITH
AN  ACCURACY SUCH THAY TRUE GROUND MOTION AMPLITUDE CAN BE
RECOVERED TO PLUS OR - MINUS 10 PERCENTY QR BETTER. OYNAMIC
RANGE MAY BE INCREASED BY NARROWBAND FILTYERING OF THE SEISMIC
DATA AT THREE FREQUENCIES. THE SEISMOMETER WILL BE MOUNYED IN
THE EQGUIPMENT AREA OF THE LANDER. THE ORIENTATION OF THE
SENSOR wILL BE KNOWN TO WITHIN 1S5S DEG IN AZIMUTH AND S DEG INM
ELEVATION, TRANSMISSIBILITY OF THE LANDER SHOULD BE GREATER
THAN 0.8 FOR FREQUENCIES LESS THAN 10 HZ, THE LANDER SHALL
HAVE NO RESONANCES LESS THAN 10 Hz WITH O GREATER THAN TwO.

VIKING=-B LANDER, BIEMANN

EXPERIMENY NAME- MOLECULAR ANALYSIS

NSSDC ID- VIKG-BL-04&

LAST REPORYED STATE- APPROVED

0SS DIVISION- PL ANETARY PROGRAMS
DISCIPLINE(S)~ PLANETARY ATMDSPHERES
PLANETOLOGY

PLANETARY SIOLOGY

EXPERIMENY PERSONNEL (PI=PRINCIPAL INVESTIGATOR, TL=TEAM LEADER
OI=0THER INVESTIGATOR, TM=TEAM MEMBER)

PI - K. BIEMANN esccescnccsasMASS INST OF TECH
CAMBRIDGE. MA

OI = HeCe UREY eeesccevecsncsesl OF CALIF, SAN DIEGO
SAN DIEGD, CA

Ol - D.Ms ANDERSON o vevesUSA-CRREL
HANOVER, NH

or - T. OVEN eeee ««STATE U OF NEW YORK
BUFFALO. NY

or - 4. ORD seeecscocancsceecl OF HOUSTON
HOUSTON. TX

O = (LeEs ORGEL soevsccsncsecssSALK INST BIOL STUDIES
SAN DIEGO. CA -

Ol = GsPe SHULMAN sccseasescseaCASA LOMA COLLEGE
PACOIMA, CA

OI = As0+CeNIER a0 ceaelU OF MINNESOTA
MINNEAPOLIS. MN

or - P. TOULMIN, 3RD sessecesS GEOLOGICAL SURVEY

WASHINGTON. DC

EXPERIMENT BRIEF DESCRIPTION

THE PURPOSE OF THIS INVESTIGATION IS TO ANALYZE THE
MARTIAN SURFACE FOR ITS ORGANIC CONTENY BY VAPORIZING MATERTAL
ONTO A GAS CHROMATOGRAPHIC COLUMN wHICH wWItLL BE CONNECTED YO A
FAST~SCANN ING {10-SEC) MASS SPECTROMETER. THE HEATING wILL BE
ACCOMPLISHED 1IN STEPS TQ VAPORIZE THOSE MATERIALS PRESENT
WHICH HAVE SUFFICIENT VAPOR PRESSURE. AND ULTIMATELY TO
DECOMPOSE PYROLYTICALLY NONVOLATILE SUBSTANCES INYO VOLATILE
DEGRADATION PROOUCTS FROM WHICH THE NATURE OF THE MATERI AL CAN

THEN BE DEDUCED. TO ACCOMPLISH, FHE OBJECTIVES OF THIS
INVESTIGATION, . CERTAIN PRIMARY REQUIREMENTS MUST BE MET. THE |
SENSITIVITY OF THE MASS SPECTROMETER SHOULD B8E SUCH THAT A

SPECTRUM TAKEN OF A SINGLE ORGANIC COMPOUND WHICH IS ONE
TN TEN.MILLION (0.1 PPM) SHOWS PEAKS WHICH ARE 1 PERCENT
OF THE BASE PEAK. THE MASS RANGE REQUIRED FOR ANALYSIS wILL
BE AT LEAST 12 TO 200, WITH-UNIT RESCLUTION OR BETTER. THE
RELATIVE DYNAMIC RANGE FOR EACH MASS SPECTRUM SHOULD B8E S00 TO
le - A CONTROLLED TEMPERATURE wILL BE REQUIRED FOR VAPDRIZATION
PYROLYSIS UP TO S00 DEG C. PROVISIONS WwILL BS MADE YO ENSURE
THAT THE EVOLUTION OF LARGE QUANTITIES OF GAS (AS MUCH AS 10-
PERCENT OF SAMPLE WwEIGHT) DOES NOT IMPAIR THE FUNCTION OF THE
MASS SPECTROMETER. THIS IS TO BE ACCOMPLISHED BY VENTING THE
EXCESS GAS BEFORE 1T REACHES THE MASS SPECTROMETER. THREE
DIFFERENT SAMPLES TAKEN AT SPECIFIED TIMES DURING THE FIRSY 60
DAYS OF THE MISSION (COVERING SEASONAL CHANGES) wiLL BE
STUDIED. THE ORGANIC INVESTIGATION WILL NOT BE INITIATED
UNTIL AFTER THE OPERATION OF THE ATMOSPHERIC ANALYSES REQUIRED
DURING THE FIRSY THREE DAYSe. ATMOSPHERIC ANALYSES wlli BE
CARRIED OUT PERIODICALLY THROUGHDUY THE MISSION.

MASS
PART

....... VIKING-8 LANDER, HARGRAVES

EXPERIMENT NAME- MAGNETIC PROPERTIES
NSSDC ID- VIKG-BL-10

LAST REPORTED STATE- APPROVED

0SS DIVISION— PLANETARY PROGRAMS




OISCIPLINE(S)- PLANETOLOGY

EXPERIMENT PERSONNEL (PI=PRINCIPAL INVESTIGATOR, TL=TEAM LEADER

DI=0OTHER INVESTIGATOR. TM=TEAM MEMBER)}

eeesanecess PRINCETON U
PRINCETON,.

Pl - R.Bs HARGRAVES
NJ
EXPERIMENY BRIEF DESCRIPTION

THIS EXPERIMENT, WHICH WwWILL BE PART OF THE LANDER
SECTION EXPERIMENTS, wiLL MEASURE THE MAGNETIC PROPERTIES OF
THE SURFACE PARTICLES ON MARS USING THREE MAGNEYT ARRAYS FOR
SAMPL [NG .« DATA RETURNED wILL BE IN THE FORM OF IMAGES OF THE

MAGNET IC ARRAYS.

HESS --=

mmeme—e— VIKING-8 LANDER,

EXPERIMENT NAME- METEQROLOGY EXPERIMENT

NSSDC ID- VIKG-BL=-07

LAST REPORTED STATE- APPROVED

0SS DIVISION- PLANETARY PROGRAMS'

DISCIPLINE(S)~ PLANETARY ATMOSPMHERES PLANETARY B10LOGY

EXPERIMENT. PERSONNEL (PI=PRINCIPAL INVESTIGATOR., TL=TEAM LEADER
DI=0THER INVESTIGATOR, .TM=TEAM MEMBER)

PI = Sale HESS eevevceveassoceasFLORIDA STATE U

TALL AHASSEE. FL
ol - C.B. LEDOVY cewcsavee seed OF WASHINGTON

SEATTLE. WA -
Ol -~ ReMe HENRY essevasves s NASA=LARC

HAMPTON, VA
O =~ JoA. RYAN ose PXXR) «MCDONNELL -00UGL AS CORP

’ REDONDO BEACH. CA
Ol =  JeE. TILLMAN 4ecacescslU OF WASHINGTON
° SEATTLE. WA
EXPERIMENT BRIEF DESCRIPYION
THIS EXPER IMENT wiLL MEASURE THE METEOROLOGICAL

ENVIRONMENT NEAR THE PLANETARY SURFACE AND OBTAIN INFORMATION
ABOUT MOTION SYSTEMS OF VARIOUS SCALES. THE ELEMENTS TO BE
DETERMINED ARE PRESSURESs FTEMPERATURE , AND WIND VELOCITY AND
DIRECTION OF THE MARTIAN ATMOSPHERE. OTURNAL AND TEMPORAL
VARIATIONS OF THE PARAMETERS WILL BE OF PARTICULAR IMPORTANCE.
THE SAMPLING RATES AND DURATIONS FOR ANY ONE MARTI AN DAY ARE
TO BE SELECTABLE 8Y GROUND COMMAND. ALt MEASUREMENTS ARE YO
BE CONTINUED FODR THE LANDER LIFETIME.

THE SENSORS WILL BE
MOUNTED ON AN ERECTABLE B800M. .

-====-= VIKING-8 L ANDER, KLEIN

EXPERIMENT NAME- BIOLOGY INVESTIGATION
NSSOC ID- VIKG-BL-03

LAST REPORTED STATE- APPROVED
0SS DIVISION- PLANETARY PROGRAMS
OISCIPLINE(S)~ [ONOSPHERES

EXPERIMENT PERSONNEL (PI=PRINCIPAL INVESTIGATOR, TL=TEAM LEADER

01=0THER [NVESTIGATOR. TM=TEAM MEMBER)
PI - HePs KLEIN .. «NASA-ARC
MOFFETT FIELD. CA
o1 - J. LEDERAERG essssesss STANFORD U
STANFORD, CA
o1 - A. RICH soesscassassscessMASS INST OF TECH
CAMBRIDGE, MA
OI = NeHe. HOROWITZ cesecscessseCALIF INST OF TECH
PASADENA, CA
O = Vele OYAMA cccessssccecscsNASA-ARC
MOFFETT FIELD, CA
O = GeVe LEVIN cesccsccscecaeseBIOSPHERICS, INC

ROCKVILLE, MD
EXPERIMENT BRIEF DESCRIPTION

THIS EXPERIMENT wlLL BE COMPOSED OF THREE PARTS. 1T
wiLL MEASURE 1) THE PHOTOSYNTHETIC AND A RESPIRATORY
FIXATION OF CARBON DIOXIDE, (2) THE CHANGES IN GAS COMPOSITION
ABOVE A  SURFACE SAMPLE IN CONTACT wiTH A LIGQUID MEDIUM, AND
3) THE CARBON OIOXIDE RELEASED FROM ADDED LABELEO ORGANIC
COMPOUNDS. IT WILL ATTEMPT TO DETERMINE THE PRESENCE OF LIFE
ON MARS, THE CAPABILITY EXISTS TO STERILIZE A SAMPLE FOR A
CONTROL «

—e~==== VIKING=D LANDER, MICHAELs JRe ==me--mcc—eee——c—cccr——ae

EXPERIMENT NAME- RADIO SCIENCE

NSSOC I0- VIKG-BL-1t1

LAST REPORTED STATE~ APPROVED
0SS DIVISION~ PLANETARY PROGRAMS

DISCIPLINE(S)- ASTRONOMY
PLANETARY ATMOSPHERES

IONOSPHERES
PLANETOLOGY

EXPERIMENT PERSONNEL (PI=PRINCIPAL INVESTIGATOR, TL=TEAM LEADER
O I=0THER INVESTIGATORe TM=TEAM MEMBER)}

Pl — W.H. MICHAEL: JRo « e»aNASA-LARC
HAMPTON. Va
o1 - 1ele SHAPIRO e+sMASS INST OF TECH

CAMBRIDGE, MA

97

o1 - G. FJELDBO o. . NASA-JPL
- PASADENA, CA
O -~ JuGo DAVIES eccocccsesscssl OF MANCHESTER .
MANCHESTER, ENGLAND
OI = Dels CAIN cocascecacccceseNASA=IPL
PASADENA, CA
Ol - MiD. GROSSI eseccececcsceecesRAYTHEON CORP
SUDBURY, MA
OI = Gele TYLER secencoescnceseeSTANFORD U
STANFORD, CA
o - J. BRENKLE sseccrccacceeNASA-IPL
PASADENA, CA
QI = ReHe TOLSON cccescercsseseNASA-LARC
HAMPTON. VA
EXPERIMENT BRIEF DESCRIPTION
THIS EXPERIMENT WILL UTILIZE THE LANDER-TO-EARTH AND
ORBITER~-TO-EARTH S-BAND COMMUNICATIONS LINK (INCLUDING RANGE
AND RANGE-RATE CAPABILITIES)., THE LANDER-YO-DRBITER UMF RELAY
LINKs THE RADAR ALTIMETER, THE TERMINAL DESCENT LANDING RADAR,
AND THE ORBITER~TO-EARTH X-BAND DOWNLINK. THE RESULTING DATA
WILL BE USED TO DETERMINE THE MARTIAN GRAVITATIONAL FIELD,
AXIS OF ROTATION, EPHEMERIS, FIGURE. ATMOSPHERE. STRUCTURE.,

IONOSPHEREs AND SURFACE PROPERTIES. IN ADDITION,
BE USED TO DETERMINE THE LANDER LOCATION,
TO STUDY THE INTERPLANETARY MEDIUMs AND,
TO STUDY THE SOLAR CORONA.

THE DATA wiLL
TO STUDY RELATIVITY,
1IF CONDITIONS PERMIT.

~=== VIKING-B LANDER: MUTCH

EXPERIMENT NAME- FACSIMILE CAMERA
NSSOC 1D~ VIKG-BL-06

LAST REPORTED STATE- APPROVED

QSS OIVISION- PLANETARY PROGRAMS
DISCIPLINE(S)~ PLANETARY ATMOSPHERES
PLANETOLOGY

PLANETARY BIOLOGY

EXPERIMENY PERSONNEL (PI=PRINCIPAL INVESTIGATOR, TL=TEAM LEADER
OI=0THER INVESTIGATOR, TM=TEAM MEMBER)

Pl = TaAe MUTCH esseee +seeBROWN U
PROVIDENCE. Rl
o1 - C. SAGAN secee esseCORNELL U N
ITHACA, NY
or - AsBa BINDER sowee eeesPLANETARY SCIENCE INST
TUCSON. AZ
Ol =~ E«Ca MORRIS asccee eeeeUS GEOLOGICAL SURVEY
FLAGSTAFF.s AZ
01 - AlT. YOUNG coccecncscascseeTEXAS A¢M U
COLLEGE 'STATION. TX
0l - FaDe HUCK senvsseccseessessNASA-LARC
HAMPTON, VA
Of - EoCe LEVINTHAL eusccsassasaSTANFORD U
STANFORDs CA
ot - S. LIEBESs JRe eeasacseeSTANFORD U
STANFORD, CA

EXPERIMENT BRIEF OESCRIPYION

THE PURPOSE QF THE IMAGING INVESTIGATION FROM THE LANDER
wiLL. BE TO VISUALLY CHARACTERIZE THE LANDING SITE, PRDVIDING
DATA WITH BIOLOGICAL » ‘GEOLOGICAL- AND METEORGLOGICAL
RELEVANCE. TWO CAMERAS WITH A (0.,04-DEG SCANNING RESDLUTION
wILL BE REQUIRED. THE VERTICAL FIELD OF VIEW FOR EACH CAMERA
WILL B8E 20 DEG WITH A CAPABILITY OF OBTAINING A COMPLETE 0~ TO
360-DEG HORIZONTAL PANORAMA. VERTICAL POINTING BY COMMAND FOR
ANGULAR COVERAGE FROM 40 DEG ABOVE TO 60 DEG BELOW (CGUTER EDGE
OF FIELD-OF-VIEW) THE MHORIZONTAL PLANE OF THE LANDER IN 10-0DEG
INCREMENTS WILL BE REQUIRED. AZIMUTH POINTING BY COMMAND WwILL
BE IN 2.5-DEG INCREMENTS. THE CAMERAS WILL BE MOUNTED AT LEAST
1.3 M ABOVE THE MARTIAN SURFACE AND MUST BE CAPASBLE OF VIEWING
TWO FOOTPADS AND AY LEAST 90 PERCENT OF THE AREA ACCESSIBLE TO
THE SURFACE SAMPLER. EACH CAMERA MUSY BE CAPABLE OF OBTAINING
VISUAL COLOR IMAGERY. PROVISION WILL BE MADE TO OPERATE IN IR
SPECTRAL BANDS BETWEEN 0.8 AND 1e1 MICRONS. HORIZONTAL STERED
WETH A MINIMUM BASE OF 0.8 M wILL BE REQUIRED.

NIER

VIKING-B LANDER, -——
EXPERIMENTY NAME- ENTRY~-ATMOSPHERIC STRUCTURE
NSSDC 1D~ VIKG-BL-02

LASTYT REPORTED STATE- APPROVED

0SS DIVISION-
DISCIPLINE{S)~

PLANETARY PROGRAMS
PLANETARY ATMOSPHERES

EXPERIMENT PERSONNEL (PI=PRINCIPAL INVESTIGATOR, TL=TEAM LEADER
DI=OTHER INVESTIGATOR, TM=TEAM MEMBER)

Pl = AD+sCeNIER socve «U OF MINNESOTA
MINNEAPOLIS, MN

Ol - M.Be MCELROY <& «HARVARD U
CAMBRIDGE, MA

01 - WeBe HANSON soscsccsssceseU OF TEXAS, DALLAS
DALLAS, TX

Ol = NeWe SPENCER sececsccccceacsNASA-GSFC
GREENBELY, ™D

01 - A. SEIFF sececcccssnces s NASA-ARC

MOFFETT FIELD, CA

EXPERIMENT BRIEF DESCRIPTION

THE PARTICULAR ELEMENTS OF MARTIAN ATMOSPHERIC STRUCTURE
DETERMINED wiLL BE PRESSUREs TEMPERATURE, AND DENSITY

T0 BE



VARIATIONS WITH ALTITUDE IN THE LOYER MARTIAN ATMOSPHERE. THE
WEASUREMENTS T0 BE MADE TO DETERMINE THESE ATMOSPHERIC
PARAMETERS ARE SPACECRAFY ACCELERATION, PRESSURE, AND
TEMPERATURE. THE ACCELEROMETER OF THE GUIDANCE AND CONTROL
SYSTEM wiLy 8E USED FOR THE ATMOSPHERIC STRUC TURE
INVESTIGATION.

reme—eae VIKING-B LANDER, NIER

EXPERIMENT NAME- ENTRY-ATMOSPHERIC COMPOSITION
NSSDOC ID= VIKG-BL~12

LAST REPORTED STATE-~ APPROVED

0SS DIVISION- PLANETARY PROGRAMS
DISCIPLINE(S)- IONOSPMERES PLANETARY ATMOSPHERES
EXPERIMENT PERSONNEL (PI=PRINCIPAL INVESTIGATOR. TL=TEAM LEADER
. - OI=0THER INVESTIGATOR,. TM=TEAM MEMBER)
PI = AcO«CaNIER ceeeccncasenanssl OF MINNESOTA
MINNEAPOL IS, MN

_OI = NaWe SPENCER ava.. ++eNASA=GSFC
. . GREENBELT. MD
O - MoBe MCELROY oy.evccocnsssHARVARD U ~
CAMBRIDGE s MA
o1 - .8, HANSON cesecessssceesU OF TEXAS, DALLAS
DALLAS. TX
o1 - A.° SEIFF aeesececsssssss NASA-ARC

. MOFFETT FIELD. CA

EXPERIMENT BRIEF DESCRIPTION

THE VIKING ENTRY-ATMOSPHERIC COMPOSITION EXPERIMENT 1S
DESIGNED TO PROVIDE THE COMPOSITION DATA (FOR BOTH NEUTRAL AND
CHARGED SPECIES) NEEDED TO DEFINE THE PRESENT PHYSICAL AND
CHEMICAL STATE OF THE MARTIAN ATMOSPHERE. A DOUBLE-FOCUSING
(ELECTROSTATIC AND .MAGNETIC) MASS SPECTROMETER, MOUNTED IN AN
OPENING IN THE AEROSHELL WITH ITS ELECTRON IMPACT ®OPEN® ION
SOURCE RECESSEC BELOW THE SURFACE OF THE AEROSHELL., wILL BE
USED TD MEASURE THE CONCENTRATIONS OF THE ATMOSPHERIC SPECIES
THAT HAVE MASS-TO-CMARGE RATIOS FROM 1 TO 49. - IT IS PLANNED
THAT THE EXPERIMENT wlLL OBTAIN ACCURATE ALTITUDE PROFILES OF
ALL  SPECIESs SPECIFICALLY FOR BOTH ATOMIC AND MOLECULAR
OXYGEN, CARBON MONOXIDE, AND CARBON OIOXIDE. T¥3 COLLECTORS
WILL BE USEDs, ONE FUR THE MASS RANGE FROM 1 TO 7 AMU, AND THE
DTHER SIMULTANEOUSLY MEASURING IN THE MASS RANGE FROM 7 TO 49
AMU. MASS SPECTRA WwiLL BE OBTAINED BY SWEEPING THE 1ON
ACCELERATION VOLTAGE AND THE DEFLECTION VOLTAGE ACROSS THE
ELECTROSTATIC PLATES, THE SWEEP PERIOD WILL 8E APPROXIMATELY
FIVE SECs AND A DYNAMIC RANGE OF TEN TO THE FIFTH POWER wiILL
BE PRQVIDED VWITHIN FEACH SPECTRUM. A RETARDING POTENTIAL
ANALYZER (RPA) WILL MEASURE THE 10NOSPHERIC PROPERTIES OVER
APPROXIMATELY THE  SAME  ALTITUDE RANGE AS  THE  MASS
SPECTROMETER. ITS FRONT END WILL MATE TO THE AEROSHELL SO
THAT THE ENTRANCE GRID IS NEARLY FLUSH TO THE SURFACE. WHICH
IS MADE CONDUCTING IN THE REGION OF THE RPA TO PROVIDE A
GROUND  PLANE. THE SPACE BETWEEN THE ENTRANCE GRID AND
COLLECTOR WwILL BE ELECTRICALLY SEGMENTED 8Y FIVE GRIDS WHOSE
POTENTIALS WILL DETERMINE THE ENERGY AND SIGN OF THE CHARGED
PARTICLES THAT CAN REACH THE COLLECTOR. THREE DIFFERENT
LINEAR VOLTAGE RAMPS WwiLL BE APPLIED IN SUCCESSION TO THE
RETARDING GRID, ONE RAMP WILL COVER THE VOLTAGE RANGE FROM -75
vV T0 0 V (IN ABOUT 1 SEC). WHICH WILL BE USED TO MEASURE SOLAR
WIND ELECTRONS AND IONOSPHERIC PHOTOELECTRONS. ANOTHER RAMP
WILL COVER FROM =—1.5 VvV TO OV (IN ABOUT 1 SEC)s AND MEASURE
ELECTRON TEMPERATURES IN THE IONOSPHERE AND THE LAST FROM +315
Vv TO 0 Vv (IN ABOUT 2 SEC)e WHICH wILL BE USED TO PROVIDE ION
TEMPERATURE  AND ION CONCENTRATION DATA, MORE EXPERIMENT
DETAILS CAN BE FOUND IN, 'ENTRY SCIENCE EXPERIMENT FOR VIKING
1975.* ICARUS. VOL 16, PP, 74-91, 1972, BY A. D. NIER. ET AL

~==—=== VIKING-B LANDER, SHORTHILL
EXPERIMENT NAME~ PHYSICAL PROPERTIES INVESTIGATION
NSSDC 10~ VIKG-BL-01

LAST REPORTED STATE- APPROVED

0SS DIVISION- PLANETARY PROGRAMS

DISCIPLINE(S)~ PLANETOLOGY

EXPERIMENT PERSONNEL (PI=PRINCIPAL INVESTIGATOR. TL=TEAM LEADER

OI=0THER INVESTIGATORs TM=TEAM MEMBER)
Pl = ReW. SHORTHILL ccscecaceseel OF UTAH
SALT LAKE CITY, UT
0l - ReEe. HUTTON cesccccacccessTRW SYSTEMS GROUP
REDONDO BEACH, CA
Ol = Heds MOOREs 2ND seveveseealUS GEOLOGICAL SURVEY

MENLO PARK, CA
eeassesCALIF INST OF TECH
PASADENA, CA

EXPERIMENT BRIEF DESCRIPTION

THE PURPOSE OF THE PHYSICAL PROPERTIES EXPERIMENTY
INVESTIGATION WwILL BE TO OETERMINE THE PHYSICAL PROPERTIES OF
THE MARTIAN SURFACE AND ENVIRONMENT AT THE LANDING SIVE,
PRIMARILY USING ENGINEERING MEA SUREMENTS AND SCIENTIFIC
INSTRUMENTS REQUIRED TO MEET OTHER MISSION OBJECTIVES. IN
PARTICUL AR, T WILL ATTEMPT TO DETERMINE SUCH PROPERTIES AS
BULK DENSITY, BEARING STRENGTH, ANGLE OF REPDSE, COHESION»
ANGLE OF INTERNAL FRICTION, PARTICLE CHARACTERISTICS, THERMAL
PARAMETERS EOLIAN TRANSPORTABILITY. TOPOGRAPHY4 AND CERTAIN
ENVIRONMENTAL PROPERYTIES SUCH AS WIND. TEMPERATURE, AND SOLAR

FLUX (_EVELSa MAXITMUM USE WILL BE MADE OF HARDWARE AND
INSTRUMENTS INTENDED FOR OTHER APPLICATIONS. SUCH AS THE
MECHANICAL SUBSYSTEMS AND L ANDER CAMERAS. ONLY PASSIVE
DEVICESs SUCH AS - MIRRORS AND LANDING LEG STROKE GAUGES.: ARE
BEING ADDED FOR THIS EXPERIMENT.

——=———== VIKING-B LANDER, TOULMIN, 3RD

EXPERIMENT NAME- X-RAY FLUNDRESCENCE SPECTROMETER
NSSDC 10~ vIKG-8L-13

LAST REPDORTED STATE-~ APPROVED

0SS DIVISION— PLANETARY DPROGRAMS

OISCIPLINE(S)~ PLANETOLOGY

EXPERINENTY PERSONNEL (PI=PRINCIPAL INVESTIGATOR, TL=TEAM LEADER
OI=0THER INVESTIGATOR. TM=TEAM MEMBER)

P ~ Pe TOULMIN, 3RD ,. eeeslUS GEOLOGICAL SURVEY
WASHINGTON, DC

01 = AKX, BAIRD cesseaseccecaccPOMNONA COLLEGE
CLAREMONT, CA

o1 - Ke KEIL sacescccrccecasslU OF NEW MEXICD

AL BUQUERQUE» NM
smssssneessUS GEOLOGICAL SURVEY
WASHINGTON. OC
eee e MARTIN-MARIETTA AEROSP
DENVER, CO

O - Hede ROUSE eesee

Ol - B4Ce CLARK soveavosvee
EXPERIMENT BRIEF DESCRIPVIDN

THIS EXPERIMENT WwiiLe UTILIZE AN ENERGY-DISPERSIVE X-RAY
FLUORESCENCE SPECTROMETYER [N WHICH FOUR SEALED AND GAS-FILLED
PROPORTIONAL COUNTERS WILL DETECT X RAYS EMITTED FROM SAMPLES
OF THE. MARTIAN SURFACE MATERIALS IRRADIATED BY X RAYS FROM
RADIQISOTOPE SOURCES (IRON-55 AND CADMIUM-109). THE OUTPUT OF
THE PROPORT IONAL COUNTERS WILL BE SUBJECTED TO PULSE HEIGHT
ANALYSIS BY AN ONBOARD STEP-SCANNING SINGLE-CHANNEL ANALYZER
wITH ADJUSTABLE COUNTING PERIODS. THIS INSTRUMENT wiLL BE
LOCATED INSIDE THE LANDER BODY, AND SAMPLES wlLL BE DELIVERED
TO IT BY THE LANDER SURFACE SAMPLER. CALIBRATION STANDARDS
WILL BE AN INTEGRAL . PART OF THE INSTRUMENT. RECONSTRUCTED
SPECTRA ARE EXPECTED TO VYIELD SURFACE COMPOSITION WITH
ACCURACIES RANGING FROM A FEW TENS OF PARTS PER MILLION FOR
TRACE FELEMENTS YO A FEW PERCENT FOR MAJOR ELEMENTS, DEPENDING
UPON THE ELEMENTY IN QUESTION.

ARSI REAAREEEE SRR SRR KRNE S VIKING-5 DRBITER ¥ *2* 2k 2%8 &5
SPACECRAFT COMMON NAME- VIKEING-B ORBITER

ALTERNATE NAMES- PL=7338, VIKNG-B

NSSOC ID- VIKG-B

LAST REPORTED STATE- AN APPROVED MISSION

LAUNCH OATE- 3 QTR 7S SPACECRAFYT WEIGHT=- 1170+ XG
LAUNCH SITE- CAPE CANAVERAL, UNITED STATES

LAUNCH VEHICLE- TITAN-CENT

SPONSORING COUNTRY/ZAGENCY
UNITED STATES NASA-0SS

PLANNED ORBIT PARAMETERS

ORBIT TVTYPE~- MARSCENTRIC . .
ORSIT PERIOD- 1476. MIN INCLINATION- 49. DEG
PERIAPSIS~ 1500. KM ALT APOARPSIS~ 32500+ KM ALT

SPACECRAFT PERSONNEL (PM=PROJECT MANAGER.s PS=PROJECT SCIENTIST,
MG=PROGRAM MANAGER, SC=PRDGRAM SCIENTIST)

PM -~  J,S. MARTINs JRe ceseasecsoaNASA-LARC
- HAMPTON, VA
PS ~ GeAs SOFFEN cecesssscecsssNASA-LARC

HAMPTON, VA

«esNASA HEADQUARTERS .
WASHINGTON, DC

ee«NASA HEADQUARTERS
WASHINGTON,. DC. - -

MG - W JAKOBOWSKI o ee

SC = LG. GOFF esse

SPACECRAFT BRIEF DESCRIPYION

THE VIKING SPACECRAFT WwILL CONSISY OF AN ORBITER AND A .

LANDER. THE ORBITER WILL BE CAPABLE OF ORBITING THE PLANET
MARS IN A HIGH-ECCENTRICITY ELLIPTICAL ORBIT. A LANDER WwILL
SEPARATE FROM THE ORBI{TERs ENTER THE MARTIAN ATMOSFPHERE, AND
SOFT-LAND ON THE SURFACE. ORBITALs ENTRY, AND. SCIENTIFIC DATA
FROM THE LANDER WwILL BE COLLECYED AND TRANSMITTED YO EARTH.
THE SPACECRAFT wiLe BE A  SOLAR-CELL-POWERED SATELLITE
STABILIZED IN 3 AXESs USING INERTIAL AND CELESTIAL REFERENCES.
BOTH TYHE ORBITER AND THE LANDER WILL HAVE A 90-DAY LIFE
EXPECTANCY. THERE witL BE 500-w POWER CAPACITY FOR THE
QORBITER AND A 70-w CAPACITY FOR THE LANDER. SCIENTIFIC AND
PHOTOGRAPHIC ANALYSIS INSTRUMENTS WILL WEIGH APPROXIMATELY 72
KG (158 LB).

------- VIKING-8 ORBIYER, CARR - - ——
EXPERIMENT NAME- ORBITER IMAGING
NSSDC 1D~ VIKG-B =01

LAST REPORTED STATE- APPROVED

0SS DIVISION- PLANETARY PROGRANS
DISCIPLINE{S)- PLANETARY ATMOSPHERES PLANETARY BIDLOGY
PLANETOLOGY
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EXPER IMENT PERSONNEL (PI=PRINCIPAL INVESTIGATORs TL=TEAM LEADER
DI=OTHER INVESTIGATOR. TM=TEAM MEMBER)

PL - M.H, CARP o oaeesssvracscesslUS GEOLOGICAL SURVEY
MENLO PARK, CA

o1 - WeAe BAUM 4 ccevevseccceceses LOWELL OBSERVATORY
FLAGSTAFF, AZ -

o1 - He MASURSKY .csecescaresalUS GEOLOGICAL SURVEY
FLAGSTAFF, AZ .-

o1 - DeVU. WISE s eccecssrcscecaesl OF MASSACHUSEYTS
AMHZRST, MA

or - GeAo BRIGGS seseccasccssesNASA-IPL
PASADENA. Ca

or - Jeda CUTTS ceveessccnceeaeNASA=JPL
" PASADENA, CA

EXPERIMENT BRIEF DESCRIPTION

THE PURPUSES OF THE VIKING ORAITER TV IMAGING EXPERIMENT
INVESTIGATION ARE TO AID IN THE SELECTION OF LANDING SITES FOR
THE VIKING LANDERS AND FOR FUTURE MISSIONS, YO MONITOR THE
REGION SURROUNDING THE LANDER, AND TO STUDY THE DYNAMIC
CHARACTERISTICS OF MARS. THE GEOMETRIC RESOLUTION OF THE
ORBITER IMAGING SYSTEM withL BE 40 METERS PER LINE OR BEYTER AT
A REFERENCE ALTITUDE GF 1500 KM wIiTH IMAGE SMEARING FROM
ORBITER MOTION TO BE LESS THAN 50 PERCENT OF THIS RESOLUTION.
PRIODOR YO LANDER SEPARATION. 1T WllL BE REQUIRED TO CDVER
COMPLETELY WITH CONTIGUOUS PICTURES A SWATH AT LEAST 40 KM
CROSS—-TRACK BY 500 KM DOWN-TRACK (IN A SINGLE ORBITAL PASS FROM
THE NEAR-PERIAPSIS OF THE ORBIT. THE NEAR—PERIAPSIS COVERAGE
REQUIREMENT AFTER LANDER SEPARATION wILL BE TO 0BTAIN COMPLETE
COVERAGE wlTH CONTIGUOUS PICTURES OF AN AREA AT LEAST 50 KM IN
RADIUS CENTERED ON THE L.ANDER, ON A SINGLE ORBITAL PASS. THE
CAPABIL ITIES PROVIDED TO ACCOMPLISH THE ABOVE REOQUIREMENTS
WILL B8E QYTILIZED 71O ACCAMPLISH THE QTHER CLTED PURPOSES. TO
OBTAIN BOTH BROAD-AREA AND HIGH-RESOLUTION COVERAGE « IT wiLL
BE REQUIRED THAT IMAGERY DBE OBTAINABLE FROM ONE PERIAPSIS AND
APOARPSIS REGIONS OF THE ORBIT USING THE SAME IMAGING SYSTEM.
THE OYNAMIC RANGE wlILL BE 80 7O 1, AND THE SENSITIVITY wiLL BE
SUFFICIENT TO OBYAIN PICTURES AS CLOSE TO THE TERMINATOR AS 30
DEG WwITH OPTIMUM IMAGE QUALITY AND AS CLOSE AS § DEG YO THE
TERMINATOR wITH DEGRADED IMAGE QUALITY.

—==w——= VIKING-8 GRBITER, FARMER

EXPERIMENTY NAME~- IR SPECTROMETER —-- WATER VAPOR MAPPING

NSSDC 10- VvIKG-8 -03

LAST REPDRTED STATE- APPROVED
0SS DIVISION~ PLANETARY PROGRAMS

DISCIPLINE(S)~ PLANETARY ATMOSPHERES
PLANETOLOGY

PLANETARY B10LOGY

EXPERIMENT PERSONNEL (PI=PRINCIiPAL INVESTIGATOR. VTL=TEAM LEADER

OI=OTHER [NVESTIGATOR, TM=TEAM MEMBER)
Pl - CeB. FARMER o +NASA=JPL
PASADENA, CA
a1l - D.D. LAPORTE SANTA BARBARA RES CTR

GOLETA., CA
EXPERIMENT BRIEF DESCRIPTION

THE OBJECTIVES OF THE IR SPECTROMETRY EXPERIMENTY wILL BE
TO DETERMINE THE SPATIAL AND TEMPDRAL DISTRIBUTION OF WATER
VAPOR, TO AID IN THE SELECTION OF LANDING SITES FOR THE VIKING
LANDERS, AND (FOR FUTURE MI1ISSIDONS) TGO MONITOR THE REGION
SURROUNDING THE LANDE® AND STUDY THE DYNAMIC CHARACTERISTICS
OF MARS. THE INFRARED SPECTROMETER wItLiL BE BORESIGHMTED WITH
THE IMAGING SYSTEM, IT WILL BE OPERABLE FROM THE PERIAPSIS
AND APOAPSIS REG IONS OF THE ORBIT. THE wATER VAPOR
MEASUREMENT RANGE wite GE FROM 1 ™ 1000 MICRON OF
PRECIPITABLE WATER WITH AN ACCURACY OF | MICRON BETYWEEN 1 AND
20 MICRONS AND S PFRCENT BETWEFEN 20 AND 1000 MICRONS. THE
INSTANTANEQUS FIFLD OF VIEW QF THE INSTRUMENT IS 2 BY 16
MILLIRADIANS .

VIKING-8 ORBITER, KIEFFER

EXPERIMENT NAME- IR RADIOMETRY -~ THERMAL MAPPING

NSSDC [D- VvIKG-B -02

LAST REPORTEDN STATE- APPROVED

0SS DIVISION=- PLANETARY PROGRAMS

DISCIPLINE(S)— PLANETARY ATMOSPHERES PLANFTARY BIGLOGY

PLANETOLCGY
EXPERIMENT PERSONNEL (PI=PRINCIPAL INVESTIGATOR. TL=TEAM LEADER
01=0THER INVESTIGATOR, TM=TEAM MEMBER)}
PI - HeHa KIEFFER esasassosceaal OF CALIF, LA
L0OS ANGELES. CA
or -~ G. MUNCH ccesssersseseesCALIF INST OF TECH
PASADENA, CA
Ol - E.D. MINFR coeesssssecnceeNASA-JPL
PASADENA, CA
o1 - Ge. NEUGEHAUEP sesesceeesCALIF INST OF TECH
. PASADENA, CaA
0 - S.C. CHASE: JRe ssvsecsceesSANTA BARBARA RES CTR
GULETA, CA
EXPERIMENT BRIEF DESCRIFTION
THE OBJECTIVES OF THE INFRARED RADIOMETRY EXPERIMENT
WILL BE TO OBTAIN SURFACE AND ATMOSPHERIC TEMPERATURE DATA FOR
MARSs, TO AID IN THE SELECTION OF LANDING SITES FOR THE VIKING
LANDERS . AND {(FOR FUTURE MISSIONS) TO MONITOR THE REGIONS
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SURROUNDING THE LANDER AND STUDY THE DYNAMIC CHARACTERISTICS

OF MARS. THE [NFRARED RADIOMETER WILL BE BORESIGHTED WITH THE
IMAGING SYSTEM ON THE SCAN PLATFORM AND wliLL BE OPERAGLE FROM
THE PERIAPSIS AND APOAPSIS REGIONS OF THE ORBIT. A TOTAL OF
28 DETECTORS IN FOUR TELESCOPES wILL COVER FIVE INFRARED
WAVELENGTH BANDS AND THE INTEGRAL SOLAR SPECTRUM. THE
TEMPERATURE RESOLUTION wILL BE 1 DEG K AT 200 DEG Ks AND THE
MEASUREMENT RANGE WILL BE FROM 140 TO 330 DEG XK. THERE wiLL
BE SEVEN SIMULTANEQUS FIELOS OF VIEW ARRANGEO IN A e
PATTERN, EACH FIVE MILLIRADIANS IN DIAMEYER,




Index of Sbacecraft and Experiments




3. INDEXES

3.1 INDEX OF -SPACECRAFT AND EXPERIMENTS

LT N N L T

The following pégés contain a list of the names of all spacecraft
and experiments described in section 2. The spacecraft are listed
alphabetically by both common 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 status. For
launched spacecraft, the epoch date, status, and data rate of the space-
craft or experiment are listed under the CURRENT STATE heading. For
unlaunched spacecraft, the state is given as PROPOSED or APPROVED, and
each experiment is given as APPROVED or APPROVED CONDITIONALLY. The
state values are those current as of October 31, 1974, which, in the
case of launched spacecraft and experiments, became effective as of
the date shown in the EPOCH date column. An explanation of the terms
used in these columns may be found in Appendix A - Definitions. 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
experiment status are also given for each experiment. Finally, each
name is followed by a page number that references the description of
the spacecraft or experiment.

101



»
L] SPACECRAFT NAME

CCUNTRY AND AGENCY

LAUNCH

CATE ORBIT TYPE

-
=

P Yy Y Ly S YT I T Tt

SPRINC.INVEST.NAME
*

EXPERIMENT NAME

AD-1 SEE DADE-A
AD-2 SEE DADE-BE
AD-A UNITED STATES NASA-0SS 12/19/63 GEOCENTRIC
O*SULLIVAN, JR. SATELLITE DORAG ATMOSPHERIC DENSITY
AD-C UNITED STYATES NASA-QSS 08708768 GEQCENTRIC
KEATING SATELLITE ORAG ATMOSPHERIC DERSITY
AE-C UNITED STATES NASA-OSS 12716/73 GEbCENTRlC
BARTH ULTRAVIOLET NITRIC-OXIDE EXPERIMENT
BRACE ELECTRON TEMPERATURE ANC CONCENTRATION
BRINTON BENNETY ION-MASS SPECTRCMETER
CHAMPION ATMOSPHERIC DRAG
DOERING PHOTDELECTRON SPECTROME TER
HANSON ICN TEMPERATURE
HAYS A IRGLOW PHOTOMETER
HEATH SCLAR EUV FILTER PHOTOMETER
HINTEREGGER SOLAR EUV SPECTROPHOTOMETER
HOF FMAN MAGNETIC ION-MASS SPECTROMETER
HOFFMAN LCW-ENERGY ELECTRONS
NIER- CPEN SOURCE NEUTRAL MASS SPECTROMETER
RICE COLC CATHODE ION GAUGE
RICE CAPACITANCE MANCMETER
SPENCER NEUTRAL GAS TEMFERATURE AND
CONCENTRATION
AE-D UNITED STATES NASA-0SS MARCH 75 GEGQCENTRIC
8ARTH ULTRAVIOLET NITRIC-OXIDE EXPERIMENT
BRACE ELECTRON TEMPERATURE ANC CONCENTRATYTION
CHAMPION ATMOSPHERIC DRAG
DOERING PHOTOELECTRON SPECTROMETER
HANSON ICN TEMPERATURE
HAYS AIRGLOW PHOTCMETER
HINTEREGGER SCLAR EUV SPECTROPHOTCMETER
HOFFMAN ICN COMPOSITICN AND CONCENTRATICN
HOFFMAN LOW-ENERGY ELECTRONS
NIER OPEN SOURCE NEUTRAL MASS SPECTROMETER
PELZ CLOSED SOURCE NEUTRAL MASS SPECTROMETER
RICE CAPACITANCE MANCMETER
RICE COLD CATHODE ION GAUGE
SPENCER NEUTRAL GAS TEMPERATURE AND
CONCENTRATICN
AE-E UNITED STATES NASA~-QSS SEPT. 75 GEQCENTRIC
BRACE ELECTRON TEMPERATURE ANC CONCENTRATION
BRINTON ICN COMPOSITICN AND CONCENTRATICN
CHAMPION ATMOSPHERIC DRAG
OOE RING PHOTOELECTRON SPECTROMETER
HANSON ICN TEMPERATURE
HAYS AIRGLOW PHOTCMETER
HEATH SCLAR EUV FILTER PHOTCMETER
HINTEREGGER SCLAR EUV SPECTROPHOTOMETER
NIER OPEN SOURCE NEUTRAL MASS SPECTRCMETER
PELZ CLOSED SOURCE NEUTRAL MASS SPECTROMETER
RICE CAPACITANCE MANCMETER
RICE COLD CATHODE ION GAUGE
SPENCER NEUTRAL GAS TEMPERATURE AND
CONCENTRATION
AERDS 2 FED REP OF GERMANY GF w 07/16/74 GEQCENTRIC
UNITED STATES NASA-0SS
KRANKOWSKY MASS SPECTROMETER (MS)
NESKE ELECTRON CONCENTRATION IN THE IONCSPHERE
ROEMER ATMOSPHERIC DRAG ANALYSIS
SCHMIDTKE FLUX AND SPECTRAL DISTRIBUTION OF SOLAR
EUV RAD AND THEIR TEMP AND SPATIAL VAR
SPENCER NEUTRAL ATMOSFHERE TEMPERATURE
EXPERIMENT
SPENNER ENEFGY DISTRIBUTION OF [ONS AND
ELECTRONS
AEROS-8B SEE AERCS 2
ALQUETTE 2 CANADA CRC 11729765 GEOCENTRIC
UNITED STATES NASA-0SS

ALOUETTE-@

8EL ROSE VLF RECEIVER

BRACE CYLINDRICAL ELECTROSTATIC PROBE
HARTZ COSMIC RADIO NOISE

MCDIARMID ENERGETIC PARTICLES DETECTORS
WHITTEKER SWEEP FREQUENCY SOUNDER

SEE ALCUETTE 2

ALPO SEE LUNAR POLAR ORE~-DAUGHTER
ALPO SEE LUNAR POLAR ODRE-MCTHER
ALSEP 12 .SEE APGLLC 12 LM/ALSEP

ALSEP 14 SEE APOLLO 14 LM/ALSEP
ALSEP 15 SEE APCLLC 1S LM/ ALSEP
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NSSDC ID

63-053A

‘63-053A-01

68-066A
68-066A-~01

73-1014A

73-101A-13
73~101A~-01
73-1014A-11
73-101A-02
73-101A-03
73-101A-048
73-101A-14
73-101A-05
73-101A-06
73-101A-10
73-1014A-12
73-101A-07
73-101A-15
73-101A-16
73-101A-09

AE-D

AE-D -11
AE-D -01
AE~-D =02
AE-D -03
AE-D -0a
AE-D -13
AE-D -06
AE-D -10
AE-D -t2
AE-D -07
AE-D -08
AE-D -14
AE-D =15
AE-D =09
AE-E

AE-E =01
AE-E -10
AE-E =02
AE-E -03
AE-E -04
AE-E -1
AE-E ~0S
AE-E -06
AE~E -07
AE-E -08
AE~E -12
AE-E -13
AE-E -09
74-055A

74-055A-01
74~-055A-03
?74-055A-06
74-0554-04

74-0554A-05

74-0554A-02

65-098A

65-098A-02
65-098A-0S
65-098A-03
65-098A-04
65-098A-01

———~—=-CURRENT STATE=====—

EPOCH STATUS OATA
MMDOYY RATE
00/00/767 PARTIAL ‘SuUBS
12719763 PARTIAL v suas
06700771 PARTIAL STD
08/08/768 NORMAL STO
12716773 NORMAL STD
12/716/73 NORMAL STD
12716773 NORMAL sTO
12/716/73 NCRMAL STD
12717/73 NORMAL STD
12716773 NORMAL STYD
12716773 NORMAL STO
12716773 NORMAL STD
12/71€/73 NORMAL STO
12716773  NORMAL STD
12716773 NORMAL sSTD
12716773 NORMAL STO
12/716/73 NORMAL STD
12716773 NORMAL StTD
12716773 NORMAL sSTO
12716773 NORMAL STD
APPROVED

APPROVED

APPROVED

APPROVED

APPROVED

APPROVED

APPROVED

APPROVED

APPROVED

APPROVED

APPROVED

APPROVED

APPROVED

APPROVED

APPROVED

APPROVED

APPROVED

APPROVED

APPROVED

APPROVED

APPROVED

APPROVED

APPROVED

APPROVED

APPROVED

APPROVED

APPROVED

APPRDVEOD

APPROVED
08706776 PARTIAL SuHS
08/06/74 NORMAL suss
0E/06/74 NORMAL suBss
08706774 NORMAL suss
08706774 NORMAL suBs
08706774 NORMAL SuUBS
08706774 NORMAL suB s
03/01/73 PARTIAL SuBs
03701773 NORMAL suBs
03/01/73 NORMAL SUBS
03701773 NORMAL suBs
03701773 NORMAL suBs
03701773 NORMAL su8s

PAGE
NO.

(20

VORODODNNNNNDOOCOCW®

9
10
10
10
12
10
i1
11
11
11
12
12
12
13

13
3
13
18
1a
1a
14
18
15
15
15
16
16
16

16

17
17
17
17

17

18
18
18
i8
19
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* SPACECRAFT NAME

L il A P PR A R R e T2

SPRINC,INVEST sNAME

*

ALSEP 16

ALSEP 17

AMPS

ANS

BRI NKMAN
GURSKY

VANDU INEN
APOLLOD 12 LM/ALSEP
FREEMAN
LATHAM
SNYDER
APOLLOD 12C
APJLLO 14 LM/ALSEP
FREEMAN
JOHNSON
KOVACH
LATHAM
O*BRIEN
APOLLO 14C
APOLLO 15 LM/ALSEP
BATES
FREEMAN
JOHNSON
LANGSETH
LATHAM
APOLLO 15C
APOLLO 16 LM/ALSEP
DYAL
KOVACH
LATHAM
APOLLGC 16C
APOLLO 17 LM/ALSEP
BERG
KOVACH
LANGSETH
WEBER
APOLLO 17C

ASTRO NETHERL AND SAT.

ATMOSPHERE

ATMOSPHERE

ATMOSPHERE

AUTOWLUNAR

AUTO.LUNAR

CCPERNICUS

DaD
DAD
DADE-A
KEATI(
NIER
DADE-B
KEAT1
NIER
OAUGHTER
DUAL AIR CE
DUAL AIR DE

EXPLORER 19

EXPLORER 37

EXPLORER=C

EXPLORER-D

EXPLCRER-E

POLAR CRFITER

POLAR CRBITER

NG

NG

NSITY EXPL-A

NSITY ExPL-E

LAUNCH
CCUNTRY AND AGENCY DATE
SREESRREAERRS
EXPERIMENT NAME
SEE APCLLC 16 LN/ALSEP
SEE APOLLO 17 LM/ALSEP
UNITED STATES NASA-CSS sSTUDY
NETHERL ANDS NIVR c8/30/74
UNITED STATES NASA=-0SS

LOW-ENERGY X-RAY
HIGH ANGULAR AND

CBSERVATIONS OF
Uv TELESCCPE

EXPERIMENT
SPECTRAL RESOLUTICN
COSNIC X-RAY SOURCES

UNITED STATES NASA-OVNSF 11714769
UNITED STATES NASA-CSS

SUPRATHERMAL ICN DETECTCR

PASSIVE SEISMIC

SOLAR WIND SPECTROMETER

SEE APOLLO 12 LM/ALSEP

UNITED STATES NASA-OMSF  01/31/71
UNITEC STATES NASA-CSS

SUPRATHERMAL ICN DETECTOR

CCLD CATHODE ION GAUGE EXPERIMENT
ACTIVE SEISMIC

PASSIVE SEISMIC

CHARGED PARTICLE LUNAR ENVIRQOAMENT-

SEE APQOLLO 14 LM/ALSEP

UNITED STATES

UNITED STATES
LUNAR DUST DETECTOR
SUPRATHERMAL ION DETECTCR
COLC CATHQDE IGN GAUGE EXPERIMENT
HEAT FLOW
PASSIVE SEISMIC

NASA-OMSF
NASA-0SS

07/726/71

SEE APOLLGC 15 LM/ALSEP

UNITED STATES NASA-CMSF  04/16/72
UNITED STATES NASA-CSS

LUNAR SURFACE MAGNETOMETEFR

ACTIVE SEISMIC

PASSIVE SEISMIC

SEE APCLLO 16 LM/ALSEP

UNITED STATES NASA-GMSF 12707772
UNITED STATES NASA-CSS

LUNAR EJECTA ANDC METEORITES

LUNAR SEISMIC PRGFILING EXPERIMENT
HEAT FLOW

LUNAR SURFACE GRAVIMETER

SEE APGLLC 17 LM/ALSEP

SEE ANS

SEE AE-C

SEE AE-D

SEE AE-E

SEE LUNAR POLAR ORB-DAUGHTER

SEE LUNAR POLAR CRB-MOTHER

SEE OAC 2

SEE DADE-A

SEE DADE=~g

UNITED STATES NASA-~CSS 2HALF 75

ATMOSPHERIC CRAG DENSITY

ATMOSPHERIC CGMPOSITICN MASS
SPECTROMETER

UNITED STATES NASA-CSS
ATMOSPHERIC DRAG DENSITY
ATMOSPHERIC CCMPOSITIGN MASS

SPECTROMETER

2HALF 75

SEE ISEE-B

SEE DACE-A
SEE DADE-E
A=A

SOLRAD 9

CRBIT TYPE -
R ESANRIARIINSSRE  NSSOC ID
*
L
GEQCENTRIC AMPS
GEQCENTRIC 74-070A

74-070A-02
74-070A-03

74-070A-01

LUNAR LANDER 69-099C

69-099C-05
69-099C~03
69-099C~-02

LUNAR LANDER 71-008¢C

71-008C-06
71-0C8C-07
71-008C-05
71-008C-04
71-0C8Cc-08

LUNAR LANDER 71-063C

71-063C-09
71-063C-05
71-063C-07
71-063C-06
71-063C-01

LUNAR LAANDER 72-031C

72-031C-03
72-031C~02
72-031C-01

LUNAR LANDER 72-096C
72-096C-05
72-096C-06
72-096C-01
72-096C-09

GEOCENTRIC DADE-A
DADE-A =01
DADE-A =02

GEQCENTRIC DAOE-8
DADE-B -0t
DADE-B =02

104

~rme=e=CURRENT STATE---===

EPOCH STATUS
MMDDYY
PROPOSED
08/30/74 NORMAL
08/30/74 NORMAL
08/30/74 NORMAL
08/30/74 NDRMAL
11719765 NORMAL
03/168/70 NORMAL
11719769 PARTIAL
11705/71 PARTIAL
02/05/71 NORMAL
03/29/72 PARTIAL
04/15/73 PARTIAL
12/07/73 PARTIAL
03/20/72 PARTIAL
06/06/71 PARTIAL:
07/30/71 NORMAL
07/31/71 NDRMAL
09/13/73 PARTIAL
02/22/73 PARTIAL
08/07/71 PARTIAL
07/31/771 NORMAL
04/21/72 NORMAL
08/17/73 NORMAL
12/07/73 NORMAL
04/21/72 NORMAL
12/11/72 NORMAL
12/17/72 PARTIAL
12/20/72 NORMAL
12/11/72  NORMAL
12/12/72 PARTIAL
APPROVED
APPROVED
APPROVED
APPROVED
APPROVED
APPROVED

DATA
RATE

suss

suBas
suas

SUBS

sunas
STD
STD

sugs
sSuBS
suBs
suBsS
suBsS

STD
suBsS
sSuBS
sTD
sTO

sTo
sSus s
STD

suss
suBs
STO

suBS

PAGE
NO.

19
19

20

20

20
20
20

20

21
23
21
21
21

22

22
22
22
22
23

23

23
23
23

2a

24
24
24
2a

25
23
2s

2s
2s
26
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* SPACECRAFT NAME

FEISLEBEEBEERARE IRV AASAIEILDBEEXESR IR S XSESERSSSIRASEIPRNENXERRRRBLERRBXSREAR RIS ER TSRS

SPRINCINVEST JNAME
.

EXPLORER 39
EXPLORER 42
EXPLORER 44
EXPLORER 47
EXPLORER 49
EXPLORER 50
EXPLORER S1
EXPLORER S2

GP-A
VESSOT

GRAVITATIONAL REDSKEIFT P
GRAVR=-A

HAWKEYE 1
FRANK
GURNETT
VAN ALLEN

HEAD-A
BOLDT
FRIEDMAN
GURSKY
PETERSON

HEAO-B
aoLoT
CLARK

GIACCONI
GIACCONT
GURSKY

HEAO-C
ISRAEL
JACOBSON
KOCH

HEL IOCENTRIC
HEL10S-A

FECHTIG
GURNETT

GURNETT

GURNETT
KEPPLER
KUNDT
KUNOW
LEINERT
NESS
NEUBAUER

NEUBAUER
ROSENBAUER
TRAINOR

HEL 10S-B

FECHTIG
GURNETT

GURNETT

GURNETT
KEPPLER
KUNDT
KUNON
LEINERTY
NESS
NEUBAUER

NEUBAUER
‘ROSENBAUER
TRAINOR
IME-D
IME~H

IME-M

iMp 7

UNITED STATES

UNITED STATES

UNITED STATES

FED REP OF GERMANY
UNITED STATES

FED REP OF GERMANY
UNITED STATES

LAUNCH

COUNTARY AND AGENCY DATE ORBIT TYPE

EXPERIMENT NAME

AD~-C

SEE SAS-A

SEE SOLRAD 10
INP-H

SEE RAE-E

NP -2

SEE AE-C

SEE HAWKEYE 1

UNITED STATES NASA-CSS 1975 GEQCENTRIC
GRAVITATIONAL FOTENTIAL AS A FUNCTION
CF TIME
SEE GP-A
SEE GP-A
UNITED STATES NASA-0SS 06703/74 GEQCENTRIC

LCW-ENERGY PRCTONS AND ELECTRONS
ELF/VLF RECEIVERS
TRIAXIAL FLUXGATE MAGNETOMETER
NASA-OSS IHALF 77 GEQCENTRIC
COSMIC X-RAY EXPERIMENT
LARGE AREA COSMIC X-RAY SURVEY

X—-RAY SCANNING MODULATICON COLLIMATOR
LCW-ENERGY. GAMMA-RAY ANDC HARD X-RAY SKY

SURVEY
NASA-0SS 2HALF 78 GEOCENTRIC
SCLID~STATE x~RAY DETECTOR
A CURVED-CRYSTAL BRAGG X-RAY

SPECTROMETER
MCNITOR PROPCRTIONAL COUNTER
HIGH RESOLUTICN IMAGER

IMAGING PROPCRTIONAL COUNTER

NASA-CSS 2HALF 79 GEOCENTRIC
HEAVY NUCLEII EXPERIMENT
GAMMA~-RAY LINE SPECTROMETER

1SOTDPIC COMPUSITIGN OF CCSMIC RAYS
SEE ISEE-C

12710774 HELIOCENTR™

BMWF

NASA-OSS
MICRONETEQOROID DETECTYTOR AND ANALYZER

CCARSE FREQUENCY, FINE TIME RESOLUTION
SPECTRUM ANALYSIS

FINE FREQUENCY. COARSE TINE RESOLUT3” “Q,
SPECTRUM ANALYSIS s

50-KHZ TO 2-MHZ RADIO aAVE Q

ENERGETIC ELECTRON DETECTCE %‘v \Q

CELESTIAL MECHANICS ‘Q} \‘L\

COSMIC-RAY PARTICLES \“

ZODIACAL LIGHT FHO™ \

FLUXGATE MAGNETCMET, R AVERAGE FIELDS

FLUXGATE MAGNETCMETE. FOR FIELD
FLUCTUATIONS

SEARCH COIL MAGNETCMETER

PLASMA DETECTCRS

GALACTIC AND SOLAR COSMIC RAYS

BMYF JAN. 76 HEL IOCENTRIC
NASA~OSS
MICRCMETEQROID DETECTOR AND ANALYZER
COARSE FREQUENCY, FINE TIME RESOLUTION
SPECTRUM ANALYSIS
FINE FREGUENCY, COARSE TIME
SPECTRUM ANALYSIS
S0-KHZ TO 2-MHZ RADIQ WAVE
ENERGETIC ELECTRON DETECTCR
CELESTIAL MECHANICS
COSMIC~RAY PARTICLES
ZCDIACAL LIGHT PHOTOMETER
FLUXGATE MAGNETGMETER FOR AVERAGE FIELDS
FLUXGATE MAGNETOMEYER FOR FIELD
FLUCTUATIONS
SEARCE COIL MAGNETCMETER
PLASMA DETECTCRE
GALACTIC AND SOLAR COSMIC

RESOLUTION

RAYS
SEE ISEE-B
SEE ISEE-C
SEE ISEE-A

SEE IMP-H

105

W\

NSSDC 1D

GRAVR=-A
GRAVR=A=-01

74-040A

T74-040A-02
T4-040A-03
74-0404-01

HEAQ-A

HEAQ-A -02
HEAD-A -0t
HEAQ-A -03
HEAD=-A ~08

HEAC-B
HEAQ-8 -0S
HEAO-B -03

HEAD-8 -01
HEADO-8 -02
HEAQ-8 -04

HEAD-C

HEAQ-C -03
HEAOD-C -01
HEAD-C -Da&

HELID=-A

HELIO=-A-12
HEL I0-A~-04

HELIO-A-0S

HELIO-A-06
HELIO-A-10
HELIO=-A-14
HELIO-A-07
HELIO~A-11
HELID-A-02
HELIO-A-01

HELT0-A-03
HELI0-A-09
HELIO~A-08

HEL 10-8

HELI0-B~-12
HELID-B-04

HEL 10-B~-0S

HEL 10-B-06
HELI0~-B-10
HELIO-B8-14
HELIO-B-07
HEL10-8-11
HEL10-B8-02
HEL10-B-01

HEL10-8-03
HEL 10-8-09
HELIO-B-08

m====--CURRENT STATE--—===

EPGCH STATUS

MMDDYY

APPROVED
APPROVED

NORMAL
NORMAL
NORMAL
NORMAL

06/03/74
06703774
06703774
06/03/74

APPROVED
APPROVED
APPROVED
APPROVED
APPROVED

APPROVED
APPROVED
APPROVED

APPROVED
APPROVED
APPROVED

APPRQOVED
APPROVED

APPROVED
APPROVED

APPROVED

APPROVED
APPROVED

APPROVED

APPROVED
APPROVED

DATA
RATE

STD
STD
STD
sTD

APPROVED CONDITIONALLY

APPROVED
APPROVED
APPRDVED
APPROVED

APPROVED

APPROVED

APPROVED
APPROVED

APPROVED
APPROVED

APPROVED

APPROVED
APPROVED

APPROVED CONDITIONALLY

APPROVED
APPROVED
APPROVED
APPROVED

APPROVED
APPROVED
APPROVED

PAGE
NQ.

26
26

27
27
27
27
28

28
28
28

28
29
29

29
29
29
29

30

30
30

30

30
31
3
31
31
31
31

31
32
32

32

32
3z

32

33
33
33
33
33
33
33

34
34
34




* LAUNCH * —===e==CURRENT STATE--==—~

. SPACECRAFT NAME CCUNTRY AND AGENCY DATE ORBIT TYPE *
LR R L R e R L e L Rl R s ey ] NSSDC ID EPOCH STATUS DATA PAGE
SPRINC.INVEST .NAME EXPERIMENT NAME - MMDOYY RATE NO.
- *
iMP 8 SEE IMP-y
IMP-H UNITED STATES NASA-QSS 09723772 GEOCENTRIC 72-0734 09723772 NORMAL STD 34
BAME MEASUREMENT E£F SOLAR FLASMA 72-0734-10 09/23/72 NORMAL STD 34
BRIDGE MEASUREMENTY OF SOLAR FLASNMA 72-073A-02 12711/73 PARTIAL STD 3as
CLINE STUDY OF COSMIC-RAY, SOLAR. AND 72-073A-13 10/713/72 NORMAL STD 35
MAGNETOSPHERIC ELECTRONS
FRANK MEASUREMENT CF LOW-ENERGY PROTONS AND 72-073A-04 09$/723/72 NORMAL STD 35
ELECTRGNS
GLOECKLER IONS ANDO ELECTROANS [N THE ENERGY RANGE 72-0724A-03 (11725772 PARTIAL STO 35
0.1 TO 2 MEV .
KRIMIGES CHARGED PARTICLE MEASUREMENTS EXPERIMENT 72-073A-08 12711773 PARTIAL STD as
MCDONALD SCLAR AND COSMIC-RAY FARTICLES 72-073A-09 09726772 NORMAL STO as
QGILVIE SCLAR WIND {CN CCMFCSITIOM 72-073A-12 09724772 NORMAL sTO 36
SCARF PLASMA wAVE EXPERIMENT 72-0734A-11 09/24/72 NORMAL SUBS 36
SIMPSON SCLAR FLARE FIGH-Z/LCw-E AND LOW-Z T2-073A-07 09723772 NORMAL sTO 36
ISCTOPE EXPERIMENT
STUNE ELECTRONS AND HYCROGEN ANC HELIUM 72-073A-06 09/23/72 NORMAL STD 36
ISOTOPES
WILLIAMS ENERGETIC ELECTRCNS AND PROTONS 72-073A-05 09/726/72 NORMAL 57D 36
[Mp-2 UNITED STATES NASA-0SS 10726773 GEDCENTRIC 73-078A 10726773 NORMAL STD a7
AGGSON R ELECTROSTATIC FIELDS 73-078A-11 10/26/73 NORMAL STO 37
BAME MEASUREMENT GF SOLAR PLASMA T73-07848-10 10726773 NORMAL sT0 37
BRIDGE MEA SUREMENT CF SOLAR PLASMA 73-078A-02 10726773 NORMAL STD 37
FRANK MEASUREMENT CF LOW-ENERGY PROTONS AND 73-078A-04 10/726/73 NORMAL §T0 37
: ELECTRONS
GLOECKLFR SOLID-STATE DETECYORS 73-078A-03 10/28/73 NORMAL s5TD 37
GURNETT ELECTROSTATIC WAVES AND RADIO NCISE 73-078A-12 10/26/73 NORMAL STD 38
KRIMIGIS CHARGED PARTICLE MEASUREMENTS 73~078A-C8 04/00/74 PARTIAL STD 33
EXPERIMENY
MCOONALE SOLAR AND COSVMIC-RAY PARTICLES 73-078A-09 10/26/73 NORMAL STD 38
NESS MAGNETIC FIELC EXPERINENT 73-078A-01 10726773 NORMAL STD 38
SIMPSON SCLAR FLARE HIGH-Z/LOW-E AND LOw-2 73-078A-07 10/726/73 NORMAL STD 38
EXPERIMENTS
STONE ELECTRONS AND FYDROGEN AND HELIUM 73-078A-06 10726773 NORMAL STD 39
1SOTOPES
WILLTIAMS ENERGETIC ELECTRONS AND PROTONS 73-078A-05 10/2€/73 NORMAL sSTD 39
IMP-K SEE ISEE-A

INP-K PRIME SEE ISEE-E \'*
INJUN=F SEE MAWKEYE 1 s‘“\'

INT ULTRAVIOLET EXPL SEE IUE

INTA SATELLITE SEZ INTASAT s

INTASAT SPAIN *‘“ s\ 15774 GECCENTRIC INTASAT APPROVED 39
_ UNITED STATES ‘Q} \\\
UNKNOWN ICNOSPHE" ‘“ . \ INTASAT-01 APPROVED 39
ISEE-A UNITED SYATEE\ Ny 2A-CSS 2HALF 77 GEOCENTRIC MOTHER APPROVED 39
IRTERNATIONAL ESRO
ANDERSON ENFRGETIC ELECTRCNS AND PROTONS MOTHER -10 APPROVED CONDITIONALLY 40
BAME SO0-EV TG 40=-KEV PROTON ANC S-EV TC MOTHER -0 APPROVED CONDITIONALLY 40
z0-KEV ELECTRGN PLASVMA PRCBE
FRANK HCT PLASMA MOTHER -03 APPROVED CONDITIONALLY 40
GURNETT 10-HZ TO 10-KHZ MAGNETIC AND 10-HZ TO \ MOTHER -07 APPROVED CONDITIONALLY a0
200-KHZ ELECTRIC FIELD TRIAXIAL PRCBES
HARVEY ACTIVE PLASMA EXPERIMENT MCTHER -08 APPROVED CONDITIONALLY 40
HELL IWELL VLF wAVE INJECTICN MOTHER =13 APPROVED CONDITJIONALLY L3}
HEPPNER OC SLECTRIC FIELDS MOTHER =11 APPROVED CONDITIONALLY 4t
HOVESTADT LCW-ENERGY COSMIC~RAY COMPOSITION MOTHER =05 APPROVED CONDITIONALLY 41
MOZER 0C TO 12-HZ ELECTRIC FIELDO PROBE MOTHER -06 APPROVED CONDITIONALLY 41
OGILVIE THREE-DIMENSICNAL {(SIX AXES})s 6-EV 70 MOTHER -02 APPROVED CONDITIONALLY 41
10-KEV ELECTRON SPECTRCMETERS
RUSSELL MAGNETIC FlELLCS MOTHER -04 APPROVED CONDITIONALLY 42
SHARP PALASMA COMPQOSITION MOTHER =12 APPROYED CONDITIONALLY 42
SIMPSON MED IUM~ENERGY CCSMIC RAYS MOTHER -14 APPROVED CONDITIONALLY 42
wWILLTAMS ENERGETIC ELECTRONS AND PRCTONS MQTHER =09 APPROVED CONDITIONALLY 42
1SEE=-B UNITED STATES NASA-CSS 2HALF 77 GEQGCENTRIC DAUGHTR . APPROVED 42
INTERNATIGNAL ESRCO
ANDERSON ENERGETIC ELECTRONS AND PRGTONS DAUGHTR-08 APPROVED CONDITIONALLY 43
EGIDI 50-EV TO 25-KEV ION AND 35-EV TO 7-KEV DAUGHTR=02 APPROVED CONOITIONALLY 43
ELECTRON PLASMA PROBES
FRANK HOT PLASMA DAUGHTR-03 APPROVED CONDITIONALLY 43
GURNETTY 1C-+HZ TOD 10-KhZ MAGNETIC AND 10-HZ TO DAUGHTR=05 APPROVED CONDITIONALLY 43
200-KHZ ELECTRIC FIELD MONCAX[AL PROBES
HARVEY RADIO PROPAGATION RECEIVER DAUGHTR-06 APPROVED CONDITIONALLY 43
KEPPLER ENERGETIC ELECTRCNS AND PRCTONS DAUGHTR=-07 APPROVED CONDITIONALLY 44
PASCHMANN S50-€EV TO 40-KEV FRCTON ANC S5-Ev TC DAUGHTR~-0}4 APPROVED COND ITIONALLY 44
20~KEV ELECTRON PLASMA PFCBE
RUSSELL MAGNETIC FIELCS DAUGHTR~04 APPROVED CONDITIONALLY 43
ISEE-C UNITED STATES NASA-CSS 2HALF 78 HEL IOCENTRIC HELOCTR APPROVED 48
ANDERSUN X RAYS ANC ELECTRONS KHELOCTR-09 APPROVED CONDITIONALLY 449
BAME 1S0~-EV TO 7-KEV PRCTON ANC S-EvV TO HELOCTR-01 APPROVED CONDITIONALLY a5
2.5-KEV ELECTRON PLASMA FROBE
DE FEITER ENERGETIC PRCTICNS HELOCTR=-08 APPROVED CONDITIONALLY 45
HECKMAN HIGH-ENERGY CCSMIC RAYS HELOCTR-05 APPROVED CONDITIONALLY 45
HOVESTADT LOW-ENERGY COSMIC=-RAY CCMPOSITION HELOCTR~03 APPROVED CONDITIONALLY a5
MEYER COSMIC-RAY ELECTRONS AND NUCLE! HELOCTR-06 APPROVED CONDITIONALLY a5

106




* LAUNCH * =======CURRENT STATE~==-=--
* SPACECRAFT NAME CCUNTRY AND AGENCY DATE CRBIT TYPE *
I SER RSB SEE SRR E S SRR FAEFSIREN SRR XN AR R RS ISR XDBA BRSNS ORI ADEAEPAEERESE RN AR RS LR S &8 NSSCC 10 EPOCH STATUS DATA PAGE
SPRINC« INVEST «NAME EXPERIMENT NAMNE * MMDDYY RATE NO.
. L
OGILVIE MASS SPECTROMETER FOR 470 TC 104500 EvV HELOCTR=-11 APPROVED CONDITIONALLY 46
PER CHARGE AND 1 TO 546 AMU PER CHARGE
SCARF 20-MZ TO 1-KHZ MAGNETIC AND 20-HZ TC HELOCTR=-07 APPROVED CONDITIONALLY 46
100-KHZ ELECTRIC FIELD DETECTORS
SMITH MAGNETIC FIELCS HELOCTR=-02 APPROVED CONDITIONALLY LY
STEINBERG 20-KHZ TO 3-MHZ RADID MAPPING HELOCTR=10 APPROVED CONDITIONALLY 46
STAONE COSMIC-RAY CCMFCSITION HELOCTR=12 APPROVED CONDITIONALLY 46
VON ROSENV ING SOLAR AND GALACTIC ENERGETIC PARTICLES HELOCTR-~04 APPROVED CONDITIONALLY 46
wILCOX SOLAR AND INTERPLANETARY MAGNETIC FIELDS HELOCTR=-13 APPROVED CONDITIONALLY a7
{CORRELATIVE STUDY)}
1s1s 1 CANADA CRC Q1730769 GEQCENTRIC 69-009A OL/730/70 PARTLAL suas a7
UNITEDO STATES NASA-0SS
BARRINGTON VLF RECEIVER 69-009A-03 01/30/7C NORMAL suas a7
BRACE CYLINDRICAL ELECTROSTATIC PROBE 69-0C9A=-07 O01/730/70 NORMAL SuUBS 47
CALVERT FIXED FREQUENCY SOUNDER 69-009A-02 01/30/70 NORMAL suBsS 48
FORSYTH RADIO BEACON 69-009A-09 01/30/69 PARTIAL suBs a8
. HARTZ COSMIC RADIO NOISE 69-00GA-10 01/30/7C NORMAL suBs 48
MCOIARMID ENERGETIC PARTICLE DETECTCRS 69-009A-04 01730770 NORMAL suss a8
SAGALYN SPHERICAL ELECTROSTATIC ANALYZER 69-009A~08 01/730/70 NORMAL suss 48
WHITTEKER SWEEP FREQUENCY SOUNDER 69-009A-01 01/730/70 NORMAL suss 49
IS1s 2 CANADA CRC 04a/01/71 GEQCENTRIC 71-024A 02/Q04/73 NORMAL suss 49
) UNITED STATES NASA-QSS
ANGER 3914- TO SST7-A PHOYOMETEFR 71-028A~-1t1 02704773 NORMAL su8s 49
BARRINGTON VLF RECEIVER 71-024A-03 02/04/73 NORMAL suBs 50
8RACE CYLINDRICAL ELECTROSTATIC PROBE 71-024A<07 02/04/73 NORMAL suBs 50
CALVERT FIXED FREQUENCY SOUNDER 71-024A-02 02/04/73 NORMAL suns 50
FORSYTH RADIO BEACON 71-024A-09 04/23/71 PART AL SUBS 50
HARTZ COSMIC RADIQ NOISE T1~028A-10 02/04/73 NORMAL SuBsS 50
HEIKKILA SOF T-PARTICLE SPECTROMETER 71-024A-05 02704772 PARTIAL sSTD 50
HOF FMAN ION MASS SPECTRUMETER 71-024A-06 02/04/73 NORMAL sSuBS 51
MAIER RETARCING POTENTIAL ANALYZER 71-024A-0B 02/04/73 NORMAL SuBS 51
MCOIARMID ENERGET IC PARTICLE DETECTCRS 71-024A-04 02/04/72 PARTIAL S¥D 51
SHEPHERD 6300-A PHOTOMETER 71-024A-12 02704773 NOAMAL suUBsS 51
WHITTEKER SWEEP FREQUENCY SOUNDER 71-024A-01 02704773 NORMAL sSuBsS S1
151S-aA SEE ISl |
Isis-8 SEE 1S1S 2
I[SIS~Xx SEE ALOUETTE 2
IVE UN{‘ED STATES NASA-0SS 2HALF 76 GEOCENTRIC S5AS-D APPROVED 52
INTERNAT IONAL ESFO
UNITED KINGDOM SRC .
NONE 'ASSIGNED LCW/HIGH RESOLUTION, ULTRAVIOLET SAS-p -01 APPROVED 52
SPECTROGRAPH PACKAGE
LARGE SPACE TELESCCPE SEE LSV
LEM 312 SEE APOLLO 12 LM/ALSEP
LEM 14 SEE APCLLC 14 LM/ALSEP
LEM 15 SEE APCLLO 1S LM/ALSEP
LEM 16 SEE APCLLC 16 LM/ALSEP
LEM 17 SEE APCLLG 17 LM/ALSEP
LST UNITED STATES NASA-0OSS 00/00/80 GEOQCENTRIC LST PROPOSED 52
LUNAR POLAR ORD-CAUGHTER UNITED STATES NASA-CSS PROPSD79 SELENOCENTRIC LPO-D PROPOSED 53
LUNAR POLAR ORB-~-MOTHER UNITED STATES NASA-CSS PROPSD79 SELENCCENTRIC LPO~-M PROPOSED 53
MARINER 10 UNITED STATES NASA-GSS 11703773 VENUS FLYBY 73-08S5A 11703773 NORMAL sTD 53
8R1DGE MEASUREMENT OF PLASMA ENVIRONNMENT 73-085A-03 11703773 NORMAL SYD 53
BROADFOOT EUV SPECTROSCCPY 73-085A-05 11/03/773 NORMAL STD 54
CHASEs JRa« TWO-CHANNEL IR RADIOMETER 73-0BSA-06 04/00/774 NORMAL ZERD 54
HOWARD S=- ANC X-BANL RADIQ PROPAGATION 73-085A-02 L1/703/73 NORMAL STD 54
MURRAY TELEVISION PHCTOGRAPHY 73-085A-01 09725774 NORMAL ZERQ 54
NESS FLUXGATE MAGNETCMETERS 73-085A-04 11/03/73 NORMAL STD S5
S IMPSON ENERGETIC PARTICLES 73-085A-07 11703773 NORMAL STO S5
MARINER 73 SEE MARINER 10
MARINER 774 SEE MJS T7A
MARINER 77E SEE MJS 77B
MARINER JUPITER/SATURN A SEE MJE 774
MARINER JUPITER/SATURN 8 SEE MJs 778
MARINER VENUS/MERCURY 73 SEE MARINER 10
MARINER~J VENUS/MERCURY SEE MARINER 10
MJS TTA UNITED STATES NASA-CSS C8/00/77 JUPITER FLYBY MARNT7A APPROVED 55
BRIDGE PLASMA MARNT7A-06 APPROVED S5
BROADFOOT ULTRAVICLET SFECTRCSCCPY MARNT77A-04 APPROVED 58
ESHLEMAN RADIO SCIENCE TEAM MARN?7A-02 APPROVED 55
HANEL INFRARED- SPECTRCSCOPY AND RADICMETRY MARN77A~03 APPROVED CONDITIONALLY 56
KRIMIGIS LOW-ENERGY CHARGED PARTICLE ANALYZER ANO MARNT7A~07 APPROYVED CONDITIONALLY 56 -
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BEEEFESFEEERAEI IS SIS LRSS SRS RS IRAAR VIS SRR EESIEDEENISSISICIBIRSLRSIS SR04 080

MJS 778

$PRINC.INVEST.HAME
*

[ S (N 14

NESS
SCARF
SMITH
vOoGT

WARWICK

BRIDGE
BRUADFODOT
ESHLEMAN
HANEL
KRIMIGIS

LILLIE
NESS
SCARF
SMITH
vOGT

WARWICK

MCTHER

NEUTRAL POINT EXPLORER

0AQ 3

QA0-C

80YD
SPITZER

ONE METER UV TELESCCPE

050 5

BLAMONT

BoYD
NEY

0SQ-EYE

QsQ-F

0s0-1

QUTER
OUTER

PIUNEER

FIONEER

PLONEER

PIUNEER

PIONEER

ACTON

BoLOT
BONNETT
BRUNER, JR .

FROST
KRAUSHAAR

NOV ICK

WELLERs JR.

PLANETS A

PLANETS @

6
BRIDGE
ESHLEMAN
FAN
MCCRACKEN

7
MCCRACKEN
SIMPSON
WOLFE

8
BERG
ESHLEMAN
MCCRACKEN
NESS
WEBBER
WOLFE

9
8ERG
ESHLEMAN
MCCRACKEN
SCARF
SONETT
WEBBER
WOLFE

10
ANDERSON
FILLIUS

EXPERIMENT NAME

TELESCCPE

HULTIFILTER FHCTCPCLARIMETER.
2200-7300 A .

TRIAXTAL FLUXGATE MAGNETCWETERS

PLASMA WAVE

TV PHOTOGRAPHY

HIGH~ AND MODERATELY LOW-ENERGY
COSMIC-RAY TELESCCPE

PLANETARY RADIC ASTRONOMY

UNITED STATES NASA-0SS €8/00/77
PLASMA
ULTRAVIOLET SPECTROSCCPY
RADIO SCIENCE TEAM
INFRARED SPECTROSCOPY AND RADIOMETRY

LOW-ENERGY CHARGED PARTICLE ANALYZER AND

TELESCOPE

MULTIFILTER PHCTCPCLARINETER,
2200-7300 A

TRIAXIAL FLUXGATE MAGNE TOMETERS

PLASMA WwAVE

Tv PHCTOGRAPHY

HIGH- AND MODERATELY LCu-ENERGY
COSMIC-RAY TELESCOPE

PLANETARY RADIG ASTRONCHMY

SEE 1SEE-A
SEE HAWKEYE |
UNITED STATES NASA-CSS oBs21/772

STELLAR PHOTCMETRY
RIGH RESOLUTICN TELESCCPES

SEE 0OaAC 2
UNITEC STATES NASA-OSS 1982
UNITED STATES NASA-CSSA 01/22/6%

MEASUREMENT OF THE SELF REVERSAL CF THE

SOLAR LYMAN ALPHA LINE
X RAY SPECTROFEL IOGRAPH
ZCDIACAL LIGHT MCNITOR

SEE OsC-1
SEE 0OSC €
UNITED STATES NASA=-CSS t QTR 75
MAPPING X-RAY HELIOMETEFR

CCSMIC x=-RAY SPECTROSCCPY
CrRCMCSPHERE FINE STRUCTURE STuDY

HIGH RESOLUTICN ULTRAVIGLET SPECTRCOMETER

MEASUREMENTS
HIGH-ENERGY CELESTIAL X RAYS
SCFT X-RAY BACKCRCUND FRACIATICON
INVESTIGATICA
HIGH~-SENSITIVIYY GRAPHITE CRYSTAL

JUPITER FLYBY

GEQCENTRIC

GEDCENTRIC

GEOCENTRIC

GEOQCENTRIC

SPECTROSCOPY OF STELLAR AND SCLAFR X RAYS

EUV FROM EARTH ANC SPACE
SEE MJS 77a
SEE MJ< 77B

UNITED STATES NASA-DSS 12716765
SOLAR WIND PLASMA FARADAY CupP
TwO-FREQUENCY RADIGC RECEIVER
CCSMIC-RAY TELESCGPE
COSMIC-RAY ANISCYROPY

UNITED STATES NASA-CSS 08717766
CCSMIC-RAY ANISCTROPY
COSMIC-RAY TELESCOPE
ELECTROSTATIC ANALYZER'

UNITED STATES NASA-DSS 12713767
COSMIC DUST DETECTOR
TewO0-FREQUENCY BEACON RECEIVER
COSMIC-RAY ARISCTROPY
SINGLE-AXIS MAGRETCMETER
COSMIC-RAY GRADIENT DETECTOR
ELECTROSTATIC ANALYZER

UNITED STATES NASA-CSS 11708768
CCSMIC DUST DETECTCR
TwO-FREQUENCY BEACON RECEIVER
COSMIC-RAY ANISCTROPY
FLASMA wAVE CETECTQOR
THREE-AX1IS MAGNETOMETER
CAOSMIC-RAY TELESCOPE
ELECTROSTATIC ANALYZER

UNITED STATES NASA-CSS 03s02/72
CELESTIAL MECFANICS
JOVIAN TRAPPEC RADIATION

HELIOCENTRIC

HELIOCENTRIC

HELIQCENTRIC

HEL IOCENTRIC

JUPITER FLYBY

108

*
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NSsOC ID

MARNT7A-11

MARNT?TA-0S
MARNT7A-13
MARNZTA=01
MARN77A-08

MARN7 7A-10

MARNT7B

MARN778-06
MARN77B-04
MARNT778-02
MARN778-03
MARNT?72-07

MARN77E~11

MARNT7E-05
MARN77B-13
MARN778-01
MARN77B-08

MARN77B~-10

72-065A
72-0654-02
72-065SA-01

OMUVTEL

69-006A
69-0C6A-06

69-006A~01
69-0C6A-07

0s50-1

0s50-1 -0a
0s0-1  -06
0s0-1 -02
0s0-1 - -01

0s0-1 -07
0s0-1  -05

0s0-1 =03

0s0-¢ -08

65-105A

65-105A-02
65-10SA-0s
65=105A-03
65-1054-05

66-075A

66-075A-05
66-075A-06
66-075A-03

67-1234A

67-123A-04
67-123A-03
67-123A-05
67-123A-01
67-123A-06
67-123A-02

68-100A

68-100A-04
68-100A-03
68-100A-05
68-100A-07
68-100A-01
68~-1C0A-00
68-1C0A-02

72-012A
72-012A-09
72-012A-05

—ee==—=CURRENT STATE——=—v~

EPOCH STATUS DATA
MMDDYY RATE
APPROVED
APPROVED CONDITIONALLY
APPROVED CONDITFIONALLY
APPROVED CONDIYIONALLY
APPROVED CONDITIONALLY
APPROVED
APPROVED
APPROVED
APPROVED
APPROVED
APPROVED CONDITIONALLY
APPROVED CONDITIONALLY
APPROVED
APPROVED CONDITIONALLY
APPROVED CONDITIONALLY
APPROVED CONDITIONALLY
APPROVED CONDITIONALLY
APPROVED
08/21/72 NORMAL STD
06/00/73 PARTIAL STD
08721772 NORMAL STD
PROPOSED
07/15/74 PARTIAL 5TD
07/1S/74 NORMAL STD
0?7/15/74 NORMAL §TO
07/15/74 NORMAL STD
APPROVED
APPROVED
APPROVED
APPROVED
APPROVED
APPROVED
APPROVED
APPROVED
APPROVED
02707771 NORMAL suBs
02/07/71 NORMAL SUBS
02/07/7% NORMAL sues
07/730/72 PARTIAL suBs
07730772 NORMAL SuBsS
02/09/69 PARYIAL suas
01701771 PARTIAL suss
or/01/71 PARTI AL SUBS
02/16/769 PARTIAL suss
05702771 NORMAL suBs
01725771 NORMAL suBs
01/725/71, NORMAL suss
05/702/71 NORMAL suBsS
05/02/71 NORMAL suBs
0s5/s02/71 NORMAL suss
Q1725771 PARTIAL sugs
05719769 NORMAL suas
05/19/69 NORMAL suss
05719769 PARTIAL STO
05/71$769 NORMAL suas
05/19/69 NORMAL suBsS
05719769 NORMAL s5uBS
05/19/69 NORMAL suBs
05719769 PARTIAL suBs
03703772 NORMAL STD
03703772 NORMAL STD
03703772 NORMAL sto

PAGE
NO.

ST

58
58
58
s8

59
59

59
59

60

60

60
60
sl

61

61
61

62
62

62
62
62
63
63

63
63

63

63

64
64
[-23
64
65

68
69
69
69
69
69
70
70

70
70
71



=
Ld sP
I ITIITY]

PIONEER

PI1ONE
PIONE
PIONE
PIGNE
PIONE
PIONE

PIONEER

PIONEER

PIONEER

PIONEER

LAUNCH

ACECRAFT NANE COUNTRY ANO AGENCY OATE GRBIT TYPE
2SR SRASERABNREE SRS EELE A RIS FRERREREIFSVIERRERE RN R KNSR S S SERLE SRR XXX R AR X R AR R
EXPERIMENT NAME . -

*PRINC. INVEST JNAME
* .

GEMHRELS IMAGING PHOTOQPOLARIMETER (IPP)
JUDGE ULTRAVIOLET PHOTCHWETRY
KINARD METEOROID DETECTORS
KL1IORE S-BAND OCCULTATION
MCOONALD R COSMIC-RAY SPECTRA
SIMPSON CHARGED PARTICLE CCMPOSITIGN
SMLTH MAGNETIC FIELDS
SOBERMAN ASTEROID/METECROID ASTRONOMY
VAN ALLEN JOVIAN CHARGEC PARTICLES EXPERIMENT
WEINBERG ZODIACAL-LIGHT TwO-COLOR
. PHOTOPOLARIMETRY
WOLFE PLASMA EXPERIMENT
11 UNITED STATES NA SA-CSS 04/06/73
ANDERSON CELESTIAL MECHANICS
FILLIUS JOVIAN TRAPPEL RADIATIOM
GEHRELS IMAGING PHOTOPOLARIMETER
JUDGE ULTRAVIOLEY PEOTOMETRY
KINARD METEORQID OEYECTORS
KLIQRE S$-BANC OCCULTATION
MCDONALD COSMIC-RAY SPECTRA
MUNCH INFRARED RADICMETER
NESS . JOVIAN MAGNETIC FIELD
SIMPSON CHARGED PARTICLE CCMPOSITION
SMITH MAGNETIC FIELDS
SOBERMAN ASTERCID/METECROID ASTRONOMY
VAN ALLEN JOVIAN CHARGEC PARTICLES EXPERIMENT
WEINBERG ZODIACAL-LIGHT TwO-COLOR
PHOTOPOLARIMETRY
WOLFE PLASMA EXPERIMENT
ER VENUS 1978 SEE PICNEER VENUS PRGBE BUS
ER VENUS 1978 SEE PICMEER VENUS PRCEE LRG
ER VENUS 1978 SEE PICNEER VENUS FRCBE SM1
ER VENUS 1978 SEE PICNEER VENUS PRCOBE SM2
ER VENUS 1978 SEE PICNEER VENUS PROBE SM3
ER VENUS 1978 OREIT SEE PICMEER VENUS CRBITER
VENUS ORBITER UNITED STATES NASA-0SS MAY 1978
ERACE LANGMULIR PRDEE
BROWN RADAR ALTIMEYER
CROFT RADIO SCIENCE TEAM
DONAHUE PARTICIPATING THEORIST DONAHUE
EVANS TRANSIENT GAMMA-RAY SOURCES
HANSEN . CLOUD PHOTOPOLARIMETER
KNUDSEN RETARDING PCTENTIAL ANALYZER
MASURSKY PARTICIPATING THEQORIST MASURSKY
MCGILL PARTICIPATING THEORIST ¥MCGILL
NAGY PARTICIPATING THECGRIST NAGY
NIEMANN NEUTRAL PARTICLE, MASS SPECTROMETER
RUSSELL TRIAXIAL FLUXGATE MAGNETOMETER
SCARF ELECTRIC FIELC CETECTOR
SCHUBERT PARTICIPATING THEORIST SCHUBERT
STEWART PROGRAMMABLE ULTRAVIOLEY SPECTROMETER
TAYLCR RAD IOME TRIC TEMPERATURE SCUNDING
EXPERIMENT
TAYLORs JRa ION MASS SPECTROMETER
WOLFE SOLAR WIND PLASMA DETYECTCR
VENUS PROBE BUS UNITED STATES NASA-CSS 0S/00/78
BAUER PARTICIPATING TREORIST BAUER
DONAHUE PARTICIPATING TEEORIST CONAHUE
[gelalo) & PARTICIPATING THEORIST GOCCY
HUNTEN PARTICIPATING THEORIST HUNTEN
PETTENGILL DIFFERENTIAL VERY-LCONG-BASELINE
INTERFERQMETRIC TRACKING
PETTENGILL RADIO SCIENCE TEAM
POLLACK PARTICEPATING THEGRIST PCLLACK
SPENCER PARTICIPATING THEORIST SPENCER
TAYLOR, JRe ION MASS SPECTROMETER
VON ZAHN ’ NEUTRAL PARTICLE MASS SPECTROMETER
VENUS PROBE LRG UNITED STATES NASA-CSS 05700778
BOESE INFRAREC RADICMETER
HOFFMAN NEUTRAL PARTICLE MASS SPECTROMETER
KNOLLENBERG CLOUD PARTICLE SIZE SPECTRCMETER
OYAMA GAS CHROMATOGRAPH
PETTENGILL DIFFERENTIAL VERY-LCONG-BASELINE
INTERFEROMETRIC TRACKING
RAGENT CLOUD EXTENTs STRUCTUREs AND
DISTRIBUTION
SEIFF ATMCSPHERE STRUCTURE
TOMASKO SCLAR ENERGY FENETRATION INTO THE
ATMOSPHERE
VENUS PROBE SM1 UNITED STATES NASA-0OSS 05/00/78
PETTENGILL DIFFERENTIAL VERY-LONG-BASELINE
INTERFEROMETRIC TRACKING
RAGENT : CLOUD EXTENT, STRUCTURE, AND
DISTRIBUTION
SEIFF ATMOSPHERE STRUCTURE

JUPITER FLYBY

VENUSCENTRIC

VENUS FL YBY

VENUS L ANDER

VENUS LANDER
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*
*

NSSCC 1D

72-012A-07
72-012A-06
72-012A-04
T2-012A-10
72-012A~12
72-012A-02
72~012A-01
72-012A-03
72-012A-11
72-012A-14

72~-012A-13

73-019A

73-019A-09
73-015A-05
73~019A-07
73-019A-06
73-019A-04
73-019A-10
73-019A-12
73-019A-08
73-019A-14
73-019a-02
73-019A-01
73-019A-03
73-019A-11
73-019A-15

73-019A-13

PIC780OR

PIO780R-01
PIQ780R-02
PIO780R-03
PIO780R~-04
PIO7B0R=-05
PIO780R-06
PIO780R-07
PLIO780R-08
PIG780R-09
PIQ780R-10
PIO780R-11
PLO780R~12
PIO780R~13
PIO780R-14
PIO780R=-1S
PIO780R~-16

PIO780R~17
PIO780R~18

PIO78PA

PIQ78PA-08
PIO78PA~09
PIO78PA-10
PIO78PA-11
PIO78PA-06

PIO78PA-07

PIO7BPA-12
PIO78PA-13
PI1O78PA-02
PI078PA-03

PIO78P8B

PID7T8PE-0S
PID78PB-06
P1O78PE-03
PIO78PB-04
PIO7?78PB-09

PIC78PE-02

PIO78PE-01

PIN78PE-07

PIO78PC

PEOQ78PC-03

PIO78PC-02

PIO78PC-01

------- CURRENT STATE----==~

EPOCH
NMDDYY

03/03/72
03703772
03703772
03/03/772
03703772
03703772
03703772
03703772
03/03/772
03703772

03703772

04/06/73
04706773
04/06/73
04/06/73
04/06773
04/06/73
04/06/73
04/06/73
04/06/773
04/06/73
04/06/73
06/06/73
064/06/73
04/06/73
08/06/73

04706773

APPROVED
APPROVED
APPROVED
APPROVED
APPROVED
APPROVED
APPROVED
APPRO VED
APPROVED
APPROVED
APPROVED
APPROVED
APPROVED
APPRODVED
APPROVED
APPROVED

APPROVED
APPROVED

APPROVED
APPROVED
APPROVED
APPROVED
APPROVED

APPROVED
APPROVED
APPROVED
APPROVED
APPROVED

APPROVED
APPROVED
APPROVED
APPROVED
APPROVED
APPROVED

APPROVED
APPROVED

APPROVED

APPROVED

APPROVED

STATUS

NORMAL
NORMAL
NORMAL
NORMAL
NORMAL
NORMAL
NORMAL
NORMAL
NORMAL
NORMAL

NOSMAL

NORMAL
NORMAL
NORMAL
NORMAL
NORMAL
NORMAL
NORMAL
NORMAL
NORMAL
NORMAL
NORMAL
NORMAL
NORMAL
NORMAL
NORMAL

NORMAL

APPROVED

DAT A
RATE

STO

STD

sSTD
sTo
STO
STD
STO
STD
STD
ST0O
ZERO
suss
STD
STD
STD
STD
STO

CONDITIONALLY

APPROVED

APPROVED

APPROVED

PAGE
NO.

71
7t
71
7t
71
72
72
72
72
72

73

73
73
73
73
74
74
78
74
T4
75
75
75
75
75
7S

76

76
76
76
76

77
77
77
77
77
7T
78
78
78
78
74
79

79
79

79
79
80
80
80
80

80
8o
80
81
81l

81
81
81
8l
82
82

82

82

82

82

83

83
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SUOMI

VENUS PROBE SM2
PETTENGILL

PIONEER

RAGENT

SEILFF
SUOM1

PIONEER VENUS PROBE SM3

PETTENGILL
RAGENT

SELFF
sSuaMi

FIONEER=-A
PIONEER-8
PIONEER-C
PLONEER-D -
PIGONEER-F
PIONEER-G
RADIQO ASTRONOMy EXPLORER
RAE-B
STONE
STUNE
RELATIVITY
ROVER 15
ROVER 16
ROVER 17
5 278
S 6C
S 6D
S 6E
SAN MARCD &

NEWTON
SPENCER

SAN MARCO C-2

GIACCON]
SAS-C
CLARK
CLARK
CLARK
CLARK
SAS=D
SE-C
SM-C2
SMM
SOLAR EXPLORER-C
SOLAR MAXIMUM MISSICN
SOLRAD 9
KREPLIN
SDLFAd 10

KREPL IN
KREPLIN

SOQLRAC-C

UNITED STATES

UNIYED STATES

EXPERIMENT NAME

INFRARED RADICMETEFR

NASA-CSS 05700778

DIFFERENTIAL VERY-LONG-EASELINE
INTERFERCMETRIC TRACKING

CLOUD EXTENT, STRUCTURE +
DISTRIBUTION

ATMOSPHERE STRLCTURE
INFRARED RADICMETER

VENUS LANDER

AND

NASA=-CSS 0ss00/78

OIFFERENTIAL VERY-LCNG-BASELINE
INTERFEROMETRIC TRACKING

VENUS LANDER

CLOLD EXTENTs STRUCTUREs ANC
DISTRIBUTION
ATMOSPHERE STRUCTURE
INFRAREC PADICMETER
SEE PICNEER €
- SEE FICNEER 7
SEE PICNEER 8
SEE PICNREER 9
SEE PICNEER 10
SEE PICNEER 11 .
SEE RAE-&
UNIYED STATES NASA-CSS 06/10/73 SELENOCENTRIC
STEP FREQUENCY RADIOMETERS
CAPACITANCE FROBE
SEE GP-A
SEE APCLLG 15 LM/ALSEP
SEE APCLLC 16 LM/ALSEP
SEE APQOLLC 17 LM/ALSEP
SEE ALCLETTE 2
SEE AE-C
SEE AE-C
SEE AE-E
UNITED STATES NASA-CSS 02718774 GEQCENTRIC
1TALY CRA
NEUTRAL ATMOSFHRERE CONMPLCSITICN
NEUTRAL ATMOSPRERE TEMFERATURE
SEE SAN MARCC 4
SEE SAS-a
UNITED STATES NASA-CSS 12712770 GEOCENTRIC
ALL=-SKY X=RAY SURVEY
UNITED STATES NASA-CSES 2 QTR 75 GEOCENTRIC

ANALYSIS OF EXTRAGALACTIC X-RAY SCURCES

ANALYSIS OF GALACTIC X-RAY SCURCES

CONTINUQUS X-RAY FLUCTUATION MCNITCR CF
SCCRFIC Xx-1

X—-RAY ABSCORPYICMA CONTCOURS CF THE GALAXY

SEE 1ug
SEE SOLRAC 10
SEE SAN NARCO &
SEE SOLAR MAXIMUM MISSION
SEE SOLFAD 1C
UNITEC STATES NASA-0SS MID 1978 GEQCENTRIC
UNITED STATES NASA-0SS 03705768 GEOCENTRIC
UNITED STATES DOD-NAVY
SCLAR RADIATICN DETECTORS
UNITEQ STATES NASA-GSS Q7/08/71 GEQCENTRIC
UNITEQ STATES DOD-NAVY
SOLAR RADIATICN DETECTCRS
ALL~SKY X-RAY SURVEY
SEE SCLRAC 10
UNITED STATES NASA-CMSF 12700778 GEOCENTRIC

SPACE SHUTTLE

110

NSSOC 1D

P1078PC-04

PIO78PD
FIO78PD-03

PIQG78PD~-02

PI078PD-01
PIO78PD-04

P10O78PE
P1O78PE=03

PIO78PE-02

P1O78PE-O1
PIO78PE-04

73-039A
13-0394A-01
73-039A-03

74-00GA

74-0C9A-02
74-009A-03

70-1074A
70-107A-01

SAS-C
SAS-C =~-01
SAS-C =02
SAS-C -03
SAS-C -0&
SMM
68-0L7A

68-0174-01

71-058A

71-058A-01
71-0584A-02

SHUTTLE

—==m=-—CURRENT STATE-==—e=

EPOCH STATUS CATA PAGE
MMDODYY RATE NO.
APPROVED a3
APPROVED 83

APPROVED 8a
APPROVED 84
APPROVED as
APPROVED 84
APPROVED 8s

APPROVED 84
APPROVED 85
APPROVED A 85
APPROVED as
06/10/73 NORMAL STO 85
06/10/73 NORMAL STD 85
06/1C/73 NORMAL sTD 85
02718774 PARTIAL STO 86
02718774 NORMAL sSTD a6
02718774 NORMAL STD 86
01/23771 PARTIAL SUBS 86
04/00/73 PARTIAL suBs 86
APPROVED 87

APPROVED 87
APPROVED 87
APPROVED 87
APPROVED as
APPROVED 88

02725774 PARTIAL SUBS as
02/25/74 PARTIAL SUBS as
07/700/73 NCRMAL SUBS asa
12711773 NORMAL sSuBs 89
27/00/73 NORMAL suBs 89
APPROVED 89



»
* SPACECRAFT NAME
P L R e R e T P et e PRI T T Y Py T

#PRINC+ INVEST .NAME
-

SPACELAB

SPACELAB AMPS MODULE
SPACELAB ASTRONOMY MISS
SPACELAB IM UV TELESCCPE

SPHERE

STP PROBE
™ 1
TO 1A

DE JAGER
KA MPERMAN
LABEYRIE
LABEYRIE
LABEYRIE
MONFILS

DCCHIAL INI

UHURV 1

Uk s

aoyp

80YD
ELLICT
HOL T
PCUNDS
POUNDS

UNITED KINGDOM §

VIKING-A LANDER
ANDERSON
B IEMANN
HARGRAVES
HESS
KLEIN
MICHAEL .
MUTCH
NIER
NIER
SHORTHILL
TOQULMIN,

FLN

3RD

VIKING—A ORBITER
CARR
FARMER
KIEFFER

VIKING-B LANDER
ANDERSON
B IEMANN
HARGRAVES
HESS
KLE IN
MICHAEL +
MUTCH
NIER
NIER
SHORTHILL
TOULMIN,

JRe

3RC

VIKING=-E ORBITER
CARR
F ARMER
KIEFFER

UNITED STATES

UNITED STATES

UNITED STATES

UNITED STATES

LAUNCH

COUNTRY ANC AGENCY DATE

EXPERIMENT NAME

INTERNATIONAL ESRO 11/700/80
UNITED STATES NASA=-GMSF

SEE AMPS

SEE CNE METER UV TELESCOPE

SEE ONE METER Qv TELESCCPE

SEE AD-C

SEE ISEE-C

SEE TD 14
l&TERNAYIONAL ESRC 03/712/72

SOLAR X=RAY MCNITGR

UY STELLAR SPECTRGMETER

SPECTROMETRY CF PRIMARY CHARGED
PARTICLES

SPECTROMETRY OF EXTRATERRESTRIAL X RAYS
GAMMA-RAY MEASUREMENT

STELLAR UV RADIATION EXPERIMENT

SOLAR GAMMA RAYS IN THE S50- TO SO00-MEV
ENERGY RANGE

SEE SAS-aA
UNITED KINGDOM SRC 10/15/74
UNITED STATES NASA-0SS

0.3~ TO 30-KEV CGSMIC X RAY WITH &
ROTATIGN COLLIMAYOR

KIGH RESOLUTICN SOURCE SPECTRA
HIGH-ENERGY CCSMIC X~RAY SPECTRA
ALL-SKY MONITCR

2- TO 10-KEV SKY SURVEY
POLARIMETER/SFECTRCMETER

SEE UK €

NASA-CSS 3 QTR 7S
SEISMOLOGY

MOLECULAR ANALYSIS

MAGNETIC PROPERTIES

METEGROLOGY EXPERIMENT

810LOGY INVESTIGATION

RADIC SCIENCE

FACSIMILE CAMERA

ENTRY-A TMOSPHERIC STRUCTURE

ENTRY-ATMOSPHERIC COMPCSITION

PHYSICAL PRCFERTIES INVESTIGATION
X-RAY FLUORESCENCE SPECTREMETER

NASA-CES 3 QTR 75

ORBITER INMAGING

1R SPECTROMETER —-
IR RACIOMETRY -- THERMAL

WATER VAPCR MAPPING
#APPING
NASA~CSS 3 QTR 7S
SEISMOLCGY

MCLECULAR ANALYSIS

MAGNETIC PROPERTIES

METECKOLCGY EXPERIMENT

BIOLOGY INVESTIGATION

RADIO SCIENCE

FACSINMILE CAMERA

ENTRY=-ATMOSPHERIC STRUCTURE
ENTRY-ATMOSPHERIC COMPOSITICN

PHYSICAL PROPERTIES INVESTIGATICN
X—-RAY FLUCRESCENCE SPECTRCMETER
NASA-CSS 3 QTR 75
ORBITER IMAGING

IR SPECTROMETER -- WATER VAPCF NAPPING
IR RADICMETRY -~ THERWMAL VPAPFING

. -
CGRBIT YYPE *

NSSDC 1D
- *
»
GEGCENTRIC SPACLAB
GEQCENTRIC 72-0144A

72-014A-06
72-0144A-02
72-014A-03

72-014A-04
72-016A-07
72-0168A~-01
72-014A-05

GEOCENTRIC 74-077A

74-077A-01

74-077A-03
74-077A-0S
T4-077A-06
74-077A-02
74-077A-04

MARS LANCER VIKG=AL

VIKG-AL~-08
VIKG-AL=-04
VIKG=-AL-10
VIKG-AL-07
VIKG=AL~-03
VIKG-AL-11
VIKG-AL-06
VIKG=AL=-02
VIKG=AL=~12
VIKG=AL=-01
VIKG-AL=13

MARSCENTRIC VIKG=A
VIKG=-a =01
VIKG-A -03
VIKG-A -02

MARS LANCER VEKG-8L

VIKG-B8L-08
VIKG=BL-04
VIKG-BL-10
VIKG-EL-07
VIKG-BL~03
VIKG-BL~-11
VIKG-BL-06
VIKG-8L-02
VIKG-BL-42
VIKG-BL~01
VIKG-BL-13

MARSCENTFRIC VIKG-B
vIiKG-8 =01
VIKG-B -03
VIKG-8 =02

111

-====-=CURRENT STATE=m==—=

EPOCH STATUS
MMDOYY
APPROVED
02/714/73 NORMAL
02/14/73 NORMAL
02/14/73 NORMAL
02/714/73 NORMAL
07702772 NORMAL
02/14/73 NCRMAL
02/714/73 NORMAL
02714/73 NORMAL
10715/78 NORMAL
10718774 NORMAL
10/31/74 NCRMAL
1C/718/74 NORMAL
10/718/74 NGRMAL
10/718/74 NORMAL
10/718/74 NCRMAL
APPROVED
APPROVED
APPROVED
APPROVED
APPROVED
APPROVED
APPROVED
APPROVED
APPROVED
APPROVED
APPROVED
APPROVED
APPROVED
APPROVED
APPROVED
APPROVED
APPRIOVED
APPROVED
APPROVED
APPROVED
APPROVED
APPROVED
APPROVED
APPROVED
APPROVED
APPROVED
APPROVED
APPROVED
APPROVED
APPROVED
APPROVED
APPROVED

CAT A
RATE

suBsS
suBSs
suBs
SuUBS

SLBS
suss
suBs
suBs

sT0
STD
ST0
sTO
STD

PAGS
NO.

89

90
90
90
90

90
91
91
91

91

91

9t
92
92
92
92

92
93
93
93
93
93

94
94

95
95

95
95
95
96

96
96
96
96
97
97
97
97
97
93
99
98

98
98
99
99




3.2 INVESTIGATOR NAME INDEX

The following index lists (in alphabetical order) the names of
the principal investigators or team leaders and other investigators or
team members associated with each experiment described in section 2
(Descriptions of Spatlée®afit’and Experiments) of this report. The
current organizational affiliation of the person is also shown.

Under each person's name is listed each of the experiment entries with
which he is associated. Each experiment entry contains the spacecraft
and experiment name, NSSDC ID code, and the page number on which the
experiment is described in this document. An asterisk that precedes
an experiment name identifies the person associated with that experi-

ment as the principal investigator or team leader.
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INVESTIGATORS AND EXPERIMENTS

ACTON: LeWe — LOCKFEED FALO ALTC, FALC ALTO, CA
#0S0-I+ MAPPING X-RAY HELIOMETEFR (0SO-1 ~08)ccccccccscccvesscocsccccns

@cessacssvrnscssssensononncsuansaose

-ACUNA: MoHe = NASA-CSFC. GREENBELT, MD
ISEE-C. MASS SFECTROMETER FOR 470 TO 104500 EV PEFR -CHARGE ARD 1 TC 5.6 AMU PER CHARGE (FELOCTR=11}sces
MJS 77A. TRIAXTAL FLUXGATE MAGNETONMETERS (MARNT7A~CS)ew
MJS 77Bs TRIAXIAL FLUXGATE lAGNEfEFETEFS (MARN7TE=CS)eee
PIONEER 11s JOVIAN MAGNETIC FIELD (73-C1SA-14)..

e

ADAMSs DeJe ~ U OF LEICESTER, LEICESTER, ENGLAND
UK Se 2= TO 10-KEV SKY SURVEY {(7T4-077A~02)ccoee
UK Sy POLARIMETER/SFECTROMETER (24-077A-Ca) .

AGGSONs Tel e = NASA-CSF(, GREENBELT, MD -
*IMP-J, ELECTROSTATIC FIELDS (73-078A~11)ecccccas ..
IMP-Js ELECTROSTATIC WAVES ANC RADIC NCISE (73-078A-12)
ISEE~A, OC ELECTRIC FIELDS {(MCTHER ~-11),

AGRAWAL » Gs — CALIF INST CF YECH, PASADENA. CA
HEAO=As COSMIC X-—RAY EXPERIMENT {(HEAG=A —02)ce00000000sa00000000ter0issutneresrsseevrasincrsssncisodsunssocsssssanasoss

ALEXANDERs JRes JoKe — NASA-GSFC, GREENBELT, NMD
MJS 77As PLANETARY RADIC ASTRONOMY (MARN77A-10}.
MJS 77Bs PLANETARY RADIOQ ASTROAOMY {MARN77D-10).

esesssessscesccccecteccananrent e asee

s4vasscscccevcccsnssvevsarsarna ceee
ALVAREZ:s JoMe - NAS‘-LAFC. FAMPTON, VA
PIONEER 10. METEOROID DETECTORS (72-012A-04)e0v >
PIONEER 1le METEOROID CEYECTORS (73-C15A~08)eae

vses

ANDERSONs DelL e — CALIF INST OF TECH, PASADENA, CA
W IKING=A LANDEFR, SEISMOLOGY {VIKG-AL-08)
*VIKING~B LANDER, SEISMOLOGY (VIKG-BL-C8)

seee evsen

“ssseee

ANDERSONs DeMs = USA-CRRELs FANOVERs NH
VIKING-A LANDER, MOLECULAR ANALYSIS (VIKG-AL-04)
VIKING=-B LANDER, MOLECULAR ANALYSIS (VIKG-BL-04)

ANDERSONs JeDe - NASA-JFL., FASADENA, CA .
MARINER 10s S= AND x=-BAND RADIC PROPAGATION (73-08S5A-02)
MJS 77As RADIO SCLENCE TEAM (MARNTIZA~C2)
MJS 778, RADIO SCIENCE TEAM {MARNT7B~-CZ).
$PIONEER 10+ CELESTIAL MECHANICS (72-012A-09)..
#PIONEER 11y CELEST[AL NECHANICS (73-C158-CS)ees

ANDERSONs J+Ge = U OF COLORADGO, BCULDEFR, CC
PIONEER VENUS ORBITER, PROGRAMMABLE ULTRAVIOLET SPECTRCHMETER (PICTBOR-15)ecevsescscccsansacscssnssnsssssnnssnccnvssssceosn

ANDERSONs KeAs = U CF CALIF, BERKELEY, EBERKELEY, CA
*ISEE-As ENERGETIC ELECTRCNS ANC PROTONS {MCTHER —10)covevssscscccscsnse
$ISEE-Bs ENERGETIC ELECTRCNS ANC PRCTCNS (CAUGHTR-0&€) saae
*ISEE~Cs X RAYS ANC ELECTRCNS (FELCCTFR~CS)enaccacvccnsssosscnacane
ANGELs JeRePe - COLULMELA U, NEW YCFRK, NY
050-Is HIGH-SENSITIVITY GRAPHITE CRYSTAL SPECTRCSCCFY CF STELLAR ARD SOLAR X RAYS (0S0-1 “03)ecesecvcvcosceccsccvsscrons

ANGERsy CeDe = U OF CALGARY, EDMONTCN, ALBERTA, CANADA
*ISIS 2, 3914- TL 5577-A PHOTOMETER (71-0Z8A-11)svvosas

ARMSTRONGs JeCe = APPLIED PHYSICS LAB, SILVER SPRINGs MC
AE-Ce PHOTOELECTYFON SPECTROMETER (73-1C1A-03)e
AE~Ds PHOTOELECTFON SPECTROMETER (AE-D <03).
AE-E, PHOTOELECTRCN SPECTROMETER (AE-E =~03)escacanse
IMP=Hs ENERGET IC ELECTRCNS AND FROTONS (?22-073A=CS)es
IMP=-J, ENERGETIC ELECTRONS AND PRCTONS (73-078A~CS)ees

ARMSTRONGs TePe - U OF KANSAS, LAWRENCE, KS
IMP-H, CHARGED PARTICLE MEASURENENTS EXPERIMENT (72-0734-08).
IMP=J, CHARGED FARTICLE MEASURENENTS EXFERIMENT (73-078A-08}.
MJS 7T7TAs LOW-ENEFGY CHARGED PARTICLE ANALYZER AND TELESCGFE (MARN77A-07) «
MJS 778y LOW-ENERGY CHARGED PARTICLE ANALYZER AND TELESCOPE {MARN778-07) «

ARNOLD, JeRe ~ U OF CALIF, SAN DIEGCs LA JCLLA, CA
HEAO-~Cs GAMMA-fAY LINE SPECTRCMETER {HEAC=C =01)ecoveescnccosassoceacsncenscensesrsvsscennscenetossatocscsnnanconscssssccsensnne

ASBRIDGEs JeRe — LCS ALAMOS SCI LAE, LCS ALAMCS, NM
IMP—H, MEASUREMENT OF SOLAR PLASMA (72~073A<10)scsessosscansvscacsscscccccnce
IMP—J, MEASURENENT CF SOLAR PLASMA (72-078A=10)scccsccaneccccecscconcccscascs
ISEE~Aes S0-EvV TC 40-KkEV PROTON ANC 5-EV TC 20-KEV ELECTRCN PLASMA PROBE (FOTHER ~01).
ISEE~Be SO-Ev TC 40-KEV PROTON AND S-EV TO 20-KEV ELECTRON PLASMA PROBE (CAUGHTR=-01)}.
FSEE~Cs 150-EV JO 7-KEV PRCTON ANC S-EV TC 2.5-KEV ELECTRCN PLASMA PROBE {HELOCTR-01)
MARINER 10+ MEASURENMENT OF PLASMA ENVIKCONMENT {73-085A-03)ees

ATHAY, G. — KIGH ALTITUCE OES. EOULCER. CO
0S0-1, HIGH RESOLUTION ULTRAVIOLET SPECTROME TER MEASUREMENTS (CSC-I =01)eeesecesrosessssccsscssaacsmncncscsconsotssncsonss

AUMANN, HeHe = NASA-JPL, FASADENA, CA
PIONEER VENUS OREITER, RADICMETRIC TEMFEFATURE SOUNCING EXPERIMENT (PIQ78CR-16).

sesesascccans

AXFORDs Wele = U OF CALIF, SAN CIEGOs SAN ODIEGC, CA
MJS 77A. LOW-ENERGY CHARGED PARTICLE ANALYZER AND TELESCOPE (MARNT?7A-07) connse
MJS 778« LOW-ENERGY CHARGEC PARTICLE ANALYZER AND TELESCOPE (MARNT7B~07) e vocsee

BAIRDs AeKs = POMONA COLLEGE. CLAREMONT, C&
VIKING-A LANCER, X-RAY FLUORESCENCE SPECTRCMETER (VIKG-AL-13)
VIKING-8 LANDEF, X-RAY FLUCRESCENCE SPECTRCMETER (vIKG-BL-13)

BALOGHs A+ - IMPERIIAL CCLLEGE, LONDCN, ENGLAND
1SEE-Cs ENERGETIC PROTONS {(HELOCTR=08)eases

essecsssacee

BALSIGERs He ~ U OF EERNE, EERNE, SWITZERLAANC
ISEE~-As PLASMA CCMPCSITION (MCTHER ~12)caeevcecccsccconssnttnansnecnsoncnsotetdassnottccccacssvcsvosasrossssnssssacsacsoce

BAME, SeJds = LOS ALAMOS SCI LAB. LCS ALAMOS, AN
#IMP-Hy MEASURENMENT CF SOLAR PLASMA (72~C73A-10)cccae

62

a6
S6
59
75

92
92

37
38
a1

27

57
60

71
74

93

93
96
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55
58
70
73

78
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a3
a4

63

a9

10
14
36
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38
56
59
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37
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63

79
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INVESTIGATORS ANC EXFERIMEMNTS

BAMEs SeJo - LOS ALAMOS SCI LAE, LES ALANMCS. AW
*[MP-J, MEASURENENT CF SOLAR PLASMA 7
*®*ISEE-A, S0-EV YL 4C-KEZv PRCTCAN ANC S-EV 1C 20-KEvV ELECTRCN FLASVMA FRCEE (MCTHER -01)ae

ISEE-B, S0-EV YU 40-KEV FROTCAN ANC S-EV 1C 20-KEV ELECTRON PLASMA FRCBE (CAUGHTR-01) .
*[SEE~C, 150~Ev TC 7-KEV FRCTON AND S-EV TC 2.5-KEV ELECTRCN FLASM2 FROBE (HELOCTR-01)escanes
MARINER 12+ MEASURENMENT OF PLASVMA ENVIRONMENT (73-085A~03)essccovoncncsnncesasscscssncncannsns

~078A-10)ecennccscsecosvessacnosscnccccsssnssccassascasnsse sscaveans

ssscen secescss

sennen

acceces

sssace

BARKERs PeJs - PUTFERFORD LAB, CHILTON, DICCOT, BERKSHIRE, ENGLAND
TO 1A, STELLAR LV RADIATION EXPERIMENT (72-018A~Cl)evacccsnsscscnensoacsnsuncsacossassnccsnnasos

sesere essene

BARNESs Ae - MASA-AFRCs MDFFETT FIELC, C48
PIONEER VENUS CFBITER, SOLAFR WIND PLASMA CETECTOFR {PIC7BCR=18)as0e

ecasace csanas

BARRINGTON, RLFes ~ (CMMULN RESEARCE CENTRE, CTTAWA, TNTAFRIC, CANATA
*1SES 1, VLF RECEIVEFR (69-C09A-03)ecnss
*1S1S 2, VLF RECEIVEF {71-0248-03)0cess seseaann

seesw scess sesces

BARTH, CeA. - U OF CCLCFRADC, BOLLCER, CO
$AE-Cs» ULTRAVIOLET NITRIC-OXIDE EXPEXRIMENT (73-1012-13)cencsccescsncsoacncvecssonscrsncssancsccassesncacocssansncnsscsassonen
*AE-Ds ULTRAVICLET NITRIC-CXIDE EXPERIMNERNT {AE-C “l1)esesoscscsnccnnncoacsone

PIUNEER VENUS CRBITER, PRCGRANMMABLE ULTRAVICLET SFECTRIMETER (PIC78CF~15) cese

cessse cesnas

esseos

ssssens

BARTLEY, WeCe - U CF TEXAS, DALLAS, DALLAS, TXx
PIONEER 6s COSMIC-RKAY ANISCTROFY {(65-1CSA-0S)eees
PIONEER 7+ COSMIC-RAY ANISCTROFY (€E6-C7EA-CS)enae
PIUNEER 8, COSMIC-FAY ANISCTRCOPY 167-122A-05)2nee
PIONEER 9, COSMIC-RAY ANI[SOTRNAY {68-10CA-05)saee secnn sasemssorsrsvssn e

cecene esssens sesees

csase csecse

cecvene

esscns escen csccsascsne seseese

BATES, JaRa — NASA-JECs RCLETNN. TXx
*APOLLO 15 LM/ALSFP, LUNAR CLST DETECTOR (71-063C-05)encasaveanns

esescescansscncssecccccssnscann

seuse

BAUERs Sede - NASA-CGSFC, GREENBELT, MD
HELIOS-A, COARSE FPEQUENCY. FINE TIME FESGLUTION SPECTRUM ANALYSIS (HELIC-A-04). seee
HELIOS-A, FINE FREQUENCY, CCARSEF TIVME RESCLUTICN SPECTRUM ANALYSIS {HELIC-A-05).
HEL [0S~A, SC-KFZ TG 2-MHZ RADID WAVE (FELIC=A~06)evvrensccscssncscanseansnsanse
HEL I0S-B, CCARSE FREQUENCY, FINE TIME RESCLUTICON SPECTRUM ANALYSIS (HELIO-B-04}.
HEL [0S-8s FINE FREQUENCY, CCARSE TIME RESOLUTICN SPECTRUM ANALYSIS {HELI0O-B-05).
HEL I0S-8+ S50-KF2Z Y0 2-M+Z RADIO wAVE (FELIO-B-06)eesccvesccsean
PIONEER VENUS CREITER, ICN MASS SPECTRCMETER (PIC7ECR=~17)ensee

#PIONEER VENUS FFCEE BUS, PARTICIPATING THECRISY EALER (FICc7ara-08).
PIONELR YENUS FROEE BUS, 1CN ¥aS3 SPECTRCMETER (FICTBRA-C2)saves

case

BAUM, w.A, - LOWELL C(BSERVATORYs FLAGSTAFF., A2 .
VIKING—-A ORHITEFs CFBITER IMAGING (VIKG~A -Cl)eee
VIKING=-3 OPBITEF. CREITER INMAGING (VIKG=E =Cl)sose

sesvenn

GEDOs D.E. - USAF C(AMEBRILCGE RES LAB, BEOFORD, MaA
AL-Cy SOLAR EUV SPECTROP+OTOMETER {73-1C1LA-0C)encercarsonctsnessonsnnssansocsocsncscnssssasosvssssasesacssasnitssdsscsccnsas
AE-Ds SOLAR EUV SPECTROFHOTCMETER (AE-C ~Ctleaas
AE-Es SOLAR EUvV SPECTROPHNTCMETER (AE-E ~06)eee

ceensas

eseses csans secses

sessaes cecne ccesess

JEHANNONs KeWwe — NASA-GSFC, GREENEELT, MD
MARINER 10, FLUXGATE MAGNETCMETERS (73-CESA-04)essee
MJS 77A. TRIAXIAL FLUXGATE MAGNETOMETERS (MARN77A-CS)esessenee
MJS 778+ TRIAXIAL FLUXGATE MACNETCMETEFS (MARN77E-CS).

cee

cecee

BELCHER. JeWe = MASS INST UF TECH., CAMERIDCE. MA
MJUS 77A. PLASMA (MARNT7T7A~0€E) covennes
MJS 778. PLAEM2 (MARNT77E-06) seeovasss

BELROSE,s Je5. - COMMUN FESEARCH CFNTRE, GTTAWA, ONTARIC, CANACA
*ALCUETTE 2, VLF KECEIVER (65=CGBA=02 ) tees 0 eentenerrserserseseseasssnssssssesteennidssdnessassenstsissscecnsssscsossssncsneccs

BELTON, MaJaSs - KITT FPEAK NATL OES. TUCSCN, AZ
MARINER 10, TELEVISION PHCTCGRAFHY (73-C85A-01)ae esesss e
MARINER 10, EUV SPECTROSCOPY {73-C8SA-C5)ennvsnns
MJS 77As ULTRAVIOLET SPCECTRCSCCFY {MARN77A-C4)eveee
MJ4S 778, ULTRAVICLET SPECTRCSCOPY (MASKN778-08)ce s

seve

cecae ceee

sesss csee

crssee csee

BERGy QOeEe - NASA-CSFC, GREENBELT, MD
®APOLLD 17 LM/ALSEP., LUNAR EJECTA AND METECRITES (72-0S€C-0S5).
*P1ONEER 8y COSKIC CUST DETECTCF (67-12ZA-048)sass
*PICNEER 9, COSMIC CUST CETECTOR (EE-LCCA-C4)eue

BIEMANN, Ks - MASS INST OF TECk., CANMARIDCE. MA
sVIKING-A LANDER» MOLECULAR ANALYSIS (VIKG-AL-06)}
#*VIKING-B LANDEFR» YCLECULAR ANALYSIS (VIKG-BL=~C4) .

OINDERs AeBe - PLANETARY SCIENCE INST, TUCSCh, AZ
VIKING-A LANDEFRs FACSIMILF CAMFRA (VIKG-AL-06).
VIKING-B LANDER, FACSINVILE CANERA (VIKG-EL=-C6)ee

csnns

soae

cven cssaee

BINNSs #eRe - MCCCARELL-DCUGLAS CCRF, S$Te LCULIS. MC
HEAJ~Cs HEAVY NLCLEIT EXPERIMENT (HEAC=C =03)eveersevesvoconnssncansnsnsencssasnrsonssseisioasdoncscscnccssacssssssrannnsnes

BINSACK, JeHe - MASE INST 0IF TECK. CAMBRIDGE, VA
IMP-H, MEASUREMENT CF SCLAR PLASMA (72-C734-02).
IMP-J, MEASURENENT (F SOLAR PLASHMA (72-C78A-02)..
MARINER 10, MEASURENMENT CF FLASVMA ENVIFCNMENT (72~C8S£-03)eee
MJIS 77A, PLASMA {MARNZ77A-0€) easocss
MJS 778. PLASNMA (MARN77B-CE) eense

BLAMONT, J«E« = CNEESs P2RIS, FRANCE
*0S0 S, MEASURENENT (F TrE SELF REVERSAL CF THE SCLAR LYMAN ALPHA LINE (69-D06A-C6E)asccsae
PIONEER VENUS FFCBF LRG, CLCUD EXTENT, STRULCTURE, AND CISTRIBUTICN {PIO78FE-02).s
PIONEER VENUS FFRORE SM¥i. CLCUD EXTENT, STRUCTURE. AND CISTRIBUTICN (PIO78FC-02) 4.
PIONEEK VENUS FFOEE SM2, CLCUD EXTENT, STRUCTURE. AND CISTRIBUTION (PID78FD=02})ecsevcsasse
PIONEER VENUS FFOBE SM3I, CLCUD EXTENT, STRUCTURE, ANC CISTRIEBLTICN (FIO78FE-02)essacocsnncnanscsccnsos

esvsess aene

BLANCHARDs Re - NASA-LARC, FANPTON, VA
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1SIS 2., SWEEP FREQUENCY SOUNDER (71-022A-01)eseesvsas

COLLARDs HeRe = NASA-AR(C, MUFFETT FIELD. CA
PIONEER 104+ PLASMA EXPERIMENT (72-212A-12)ccveces
PIONEER Lls PLASMA EXPERIMENT (72-C194-12)eevencee LR R
PIONEER VENUS ORBITER. SOLAR wIND PLASMA DETECTOR {(PIC78CR-18}ee

esseee

CONNERs JaPo = L3S ALAMGCS SCI LAB. LOS ALANCS. AW
PIONEER VENUS CFREITER, TRANSIENT GAMMA-FAY SCURCES (PIC78CF-05)evevasccccvsscncsssrccoacns

CONRATH, BeJo ~ NASA-GSFCs GFEEMEELT, MO
MJS 77A, INFRARED SFECTROSCOPY AND RADICMETRY (MARNT7A~03) esecvcccesccces
MJS 77B, INFRAREC SFECTRCSCCPY AND FACICMETRY (MARR7T7E=02) eccccsccvncvonse

COOKs AeFe - SMITFSCNIAN INST, WASHINGTCN, CT
MJS 7744 TV PHCTUGRAPHY (MARNTTA=0l)estceeescasaraceconsrsvsarssncosossseossssrsssescsssotsssnssctccccsccancncnsoscscnsene
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INVESTIGATORS AND EXFERIMENTS N

COO0Ks AoFe = SMITHSCNIAM INST, WASHINGYON. CC
MJS 77Bs TV PHCTCOGRAPHY (MARR778-01)ececssncnncsnacitorecosersttstotovcacscsaroanvecnossrvescsctacensosusosscscseacncsasnoene

COCKEs BeAe - U QF LEICESTER, LEICESTER. EANGLAND
UK S5, 2= TO 10-KEV SKY SURVEY (74~-077A=02)00s
UK S, POLARIMETEFR/SFECTFOMETEFR {74-077A-C4) en

COPLANs MosA. — U OF MARYLANC. CCLLEGE PARKs NC
ISEE~C. MASS SFECTROMETER FCR 470 TO 10+500 EV PER (HARGE AAND | TG 5.6 AMU PER CHARGE (HELCCTR-11).

cassssce

CORONITI, FeVe — U CF CALIF, LAs LOS ANGELES. CA
1SEE-A. ENERGETIC ELECTRONS AND PROTONS (MCTHER ~-10)es
ISEE-Bs ENERGETIC ELECTRCNS AND PROTONS {DAUGHTR-08) . eae
PIONEER VENUS OFBITER, TRIAXIAL FLUXGATE MAGNETOMETER (PIC78CR-12)cccsccrcecsnvesans

sesse voe

ceee soe

esressescecsssacvoccsccaasnsne

CORYDON-PETERSONs O+ = CANISH SPACE RES INST, LYNGBY, DENMARK
HEAD-C, ISOTOPIC COMPOSITION OF COSMIC RAYS {(HEAC-C —C&8)ececnvescseovennsnceassncrsenvccsssnroacsnsvssvsononnsasnssassasseoss

COUFLEAU, Peo = U OF FARISs FARIE, FRANCE
0S0 S« MEASUREMENT CF THE SELF REVERSAL OF THE SCLAR LYMAN ALPHA LINE (69-006A-06) .

COUTURIER, Pe. — MEUDCN CBS. MEUCON, FRANCE
ISEE-Cs 20-KHZ TO 3-MFZ RADIO MAPPING (HELOCTR=10)evoscccanerecrsosonoosensinaceacacaceitosssoenarssesvisasntivsssnensnans

CRAVENs J.De ~ U CF [0wWA, ICWA CITY, 1A
HAWKEYE 1+ LOW-ENERGY PRGTCAS AND ELECTRONS (74-040A-0Z2)cccsscssscces

CROFTs TeAa = STANFCRD Us STANFCRD, CA .
MJS 77As RADIO SCIENCE TEAM {MARNT7A=02) .
MJS 778+ RACIO SCIENCE TEAM {(MARN77B=C2).
PI1ONEER 6+ TWC-FREQUENCY RADIC RECEIVER 16S-10SA~-04)
PIONEER 8, TWC-FREQUENCY EEACON RECEIVER (67-122a-¢3)
PIONEER 9, TWC-FREQUENCY BEACON RECEIVEFR {68-10CA-03)
*PLONEER VENUS CFBITER, RADIO SCIENCE TEAM (FIO7BCR-C3)
PIONEER VENUS PROBE BuUS. RADIC SCIENCE TEAM (PIO78PA-07).

CROOKX+ GeMe — TRW SYSTENS GROUPs RECONDC BEACH, CA
IMP=H, PLASMA wAVE EXPERIMENT (72-073A=11)ese
PICNEER 9. PLASMA waAVE DETECTOR (68-1CCA=-0T7)

CRUODANCE, Re — U CF CALIF, BERKELEY, BERKELEY, CA
HEAO-A, COSMIC »>-RAY EXPERINENT {HEAQ-8 =02)evvcccanccssncnse

eececessecsccecsasevssescssaatssencsasoy

CULHANEs Jeol e - LOCKFEEC PALC ALTC, PALC ALTC, CA
D0S0-1+ MAPPING x-RAY HELIOMETER {gso-1 ~0%)ceccesccsrresscscrtsorcossensrncscsocscssosncretstcicsatonssonedtrissosootdas

CUTTSe Jehe =~ NASA-JIFL. PASADENR, €A
VIKING-8 ORBITER, QRBITER I[MAGING {VIKG~-E& =-01)

DAL GARND. Ae = HARVARD U, CAMBRIDCGE, FA
AE-D. ELECTRON TEMPERATURE AND CDNCENTRATICN (AE-D —01)ese
AE-E, ELECTRCN TEMPERATURE ANC CONCENTRATICN (AE-E ~Cl)eee
MJS 77A. ULTRAVICLET SPECTRCSCCFY (MARN77A-04)
MJS 778, ULTRAVIOLEY SPECTRCSCOPY {MARN778-04) .

cees

DANIELSON, Ga = NAS#-JPLs PASADENA, CA
MJS 77A, TV PHCTOGRAPHY (MARNT7A-01) .
MJS 778s TV PHCTOGRAPHY {MARN?778-Cl) ..
PIONEER VENUS FROBE SM1, INFRARED RACICMETER (PIQ78PC~04)esee
PIONEER VENUS PROEE SM2, INFRARED RACIOMETER (PIC7EPD~CA)aunaw
PIONEER VENUS PROBE SM3. INFRARED RACICMETER (PIC7EPE-048)ees

DAVIES» JeGe = U OF MANCHESTER, MANCHESTER, ENGLAND
VIKING=A LANDER, RACIO SCIEMCE (VIKG=AL-11)»
VIKING-8 LANDER, RACIC SCIENCE (VIKG=EL-11).

DAVIESs M.Ee — RANC COFRF, SANTA MONICA, CA
MARINER 10+ TELEVISION FHOTCGRAFHY (73~-C85A-01).
MJS 77A. TV PHLTCGRAPRY (FARMIFA-CL ).
MJS 778, TV PHCTCGRAPHY (MARNTIIB-Cl) W

DAVISs Le = CALIF INSY CF TECH, PASADENA, CA
ISEE-Cs MAGNET IC FIELDS (HELOCTR=C2)ececoncace
PIONEER 10+ MACNEYTIC FIELDS 172-C122-C1Yeees
PIONEER Lls MAGNETIC FIELDS {72-C19A-01)eess

cessss

esesen

sescee

DE FEITERs LeDe - SFACE RESEARCF LAB, UTRECKFT, NETHERLANDS
*ISEE-Cs ENERGETIC PRUTOAS (HELCCTR-08)ecssecaseccsosrsscncssstovctetsectsnssensossooscansocasososaciossnnsssccecncaccsese

DE JAGERs C. - SPACE RESEARCF LAB, UTRECHT, NETHERLANCS
ISEE-Cs ENERGEYIC PROTONS (HELOC TR-08)
#¥0D 1As SOLAR X-FAY MCNITOR {72-0144-0€)e0ns

.o cove

sssvesen

DEHMEL, Go — BRAUNSCHWEIG TECH L, ERAUNSCHWEIG. FED REF CF GERMANY
HELIOS—-A, SEARCH COIL MAGNETOMETER (HELIO=A=03)ececes
HEL I0S-8, SEARCF COIL MAGNETCMETER (HELIC=8~03)evoes

DENNISes BeRe — NASA-CSF(, GREENEELT, MD
0SO-1y HIGH-ENERCY CELESTIAL X RAYS (0SO~] <=07)cscecovscscssscrcncccas

DICKINSCNs Ra = NATL CTF FCF AaTNOS RESs EQULCER. CO
PIONEER VENUS OFEBITER, RACICMETRIC YTEMFEFATURE SOULNCING EXPERIMENT (PIO78CR-16)ecavccsocnsocscsranssvoccasnasscscncsastsncnccse

DOERINGs JePe = JOFAS FOPKINS Le BALTIMCRE.s MC
#AE-Cy PHOTOELECTRON SPECTROMETER {(72~1C1A-01) .
*AE-D. PHOTOELECTYRCN SPECTRCMETER (AE-C -03)
*#E-E+ PHOTOELECTRON SFECTRCNETEFR (PE-E -0

DOMINGD:s Ve - ESRU-ESTEC. NCCRDWIJK, NETHERLANCS
ISEE-Cs» ENERGETIC PROTONS (HELOGCTR-08).

sseacececae

DONAHUE, TeMe = U CF MICHIGAN, ANN_ARBCR, MI
MJS 77A, UL TRAVICLET SPECTROSCCPY {(MARI.77A-08) seucveernroneaeasoocseceoesstciancsatesnonrsosoacvsnsnecvscsasentnsncassannas
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INVESTIGATORS AND EXFERINENTS

DONAHUE, TeMe - U CF MICHIGAN, #NN ARBCKR. M1
MJS 77ds ULTRAVICLET SPECTRCSCCFY IMARNT7E~0A)acccesessvnssnseccons
*PIONEER VENUS CFEITER, PARTICIFATING THECRIST CCNAFLE (PIC78CR-04).
PIONEER VENUS ORRITER. LANGNMUIR PRCBE (FIC78CR=Cl)eosccsnnas
PIONEER VENUS CREITER, [ON MASS SPECTROMNETER {(PIC78CR-17}ae
#PIONEER VENUS FRCAF BLS. PARTICIPATING THRECRIST CCAAHUE (PIO78PA-C9).
PIONEER VENUS PFRCBE BUS., I[ON MASS SPECTRCMETER (FIC78FA-02)escesccnce scsevssvsevea
PICNEER VENUS PRORE LPG, NELTRAL PARTICLE WASS SFECTROMETER (P1078PB-06) cscessncscnsnnccasas

cee

DONLEY, JebLe = NASA-CSFC» GREENBELT. MD
ISIS 2+ RETAKDING POTENTIAL ANALYZER (71-024A-08)ese
RAE=Es CAPACITANCE PRCEE {72-C394-C2)

DOXSEY, Re — MASS INST CF TECH. CANBRIDCE, MA
HEAOD—-As X=RAY SCANNING MUDULATICN COLL IMATQR (HEAC=A -03)ecseccenonssocscsasvescsccncssnncnosesessrsesnssocscncssncennsosssosns

DUMBS, A. - WGSPRs FFREIEURG, FEL FEF CF GERNMANY
AEROS 2s ENERGY CISTRIBUTICN CF IONS ANC ELECTRONS (74-055A=02) ceeccccsssssnsecsnssncncnccsnsscsscaasessvoccsssonnane

DURNEY, A+Cs = ESRC-ESTEC. NCCREWIJK, NETHEFLANDS
ISEE~Cs ENEFGETIC PROTCAS {HELOCTR-08).

seee

ceccee

DYAL, P. - NASA-ARC. MOFFETT FIELLC. CA
$APOLLO 16 LM/ALSEP,. LUNAG SURFACE MAGNETCMETER {72-031¢-C3).
PIONEER 10+ MACGNEYIC FIELCS (72-012A-Cllenes
PIUNEER 11, MACNETIC FIELOS {72-019A-C1)eens

e

EBERHARDT s PeX. = | OF EERNE, BEINE., SWITZERLANC

ISEE-As PLASMA (OMPCSITION (MCTHER — 12 )cesearectaanersetenenseenssststsescncsoresitosssoescsnessosesossosscssssancssnncnns

EGIDI. A. - U CF ECNE, RGNE, ITALY
#ISEE-Bs SO0-EV TC 2S-KEV ION AND 3$S-€V TC 7-KEV ELECTRCN PLASMA PROBES {DALGHTR=-02).

EISENHAUERs R+Ee = US NAVAL REGEARCK {AB.s WASHINGTCA. DC
SOLRAD 10, SGLAR RACIATION DETECTORS U71-CSEA~DO1) cacsncavnnreccncnsesosssivveacancsannanttossorescnasnosenvsevoccacsnesonsnes

ELLIOT, He = IMPERIZL CCLLECEs» LONDCN, ENGLANC
ISEE-Cs ENERGETIC PROTOANS {HELOCTR-C8).
*UK S, HIGH-ENERCY (CSMIC X-RAY SPECTRA {74-0778-(5)seescsnns

ENGELs AeRe - IMPERIAL CCLLEGEs LONCON, ENGLANC .
UK 5, HIGH-ENERCY CCSMIC X-RAY SPECTRA (78-077A-05) ceseeteervcnsesesnivecenatornsccnestnsctetestssotocsnscrccsesssnsosns

ESHLEMAN, VeRs - STANFCRC U+ STANFCRD, CA
*MJIS 77As RACIO SCIENCE TYEAM (MARNZ?7A~C2)ease
*MJS 778s RACIC SCIENCE TEAN (MARNTI7E-CZ2)ovanos
*FIONEER 6. YuCU-FRECUENCY SACID RECE IVEFR {6S-1CsA-Ca)
*PIONEER 8y TWC~-FREQUENCY EEACCN RECEIVEFR (67-1234-C2).
#PICNEER 9. TWwC-FRECUENCY EEACCM RECEIVEFR (€E-1CCA-C3}a

cren

ETCHETOs JeMo - CNET, PARIS, FRANCE
ISEE~As ACTIVE FLASMA EXPERIMENT (MCTHER -0d)«
ISEE-Bs RADIO FRCPAGATICN RECEIVER {DAUGHTR=06)cenee

cee ssee

4cesescas

EVANS:s DeFEe = NASA-JSC,s HCOLSTCNe Tx
APOLLO 14 LM/ALSEP, COLD CATHCDE ICN GALGE EXPERIMENT {71-008C-07)
APGLLG 15 LM/BLEFP, COLC CATHCCE ICN GALGE EXPERINENT (71-C€3C-07).

EVANS, D.5. = NOAA-ERL. ECULCER, CGC
AE-C, LOW-ENERCY ELFCTRONS (73-1018-12)cacnse
AE-O, LOW-ENERCGY ELECTRCAS {2E-D =“1Z)ecsceas

sesescses

@tresesscccsccvonae

EVANS, WeDe — LOS ALA¥CS SCI LABe LCS ALAMCS, NNV
*PIONEER VENUS CREBITER, TRANSIENT GAMMA-fAY SCURCES (PIC78CFR~05)0veccevsacrvecsccsncscesnsvsestoncssosssansratsncssnvacnncs

EVENSONs Pe = U OF CHICAGOD. CRICAGT, IL
ISEE-Cs COSMIC-FAY ELECTRONS ANC NUCLEL {HELOCTR-0€)

csssssces

"EWINGs WeMe — CCLUMEIA L, NEw YCRKs NY
APOLLO 148 LM/ALSEP, PASSIVE SEISMIC (71-CCEC=048)ane
APCLLO LS LM/ALSEP. PASSIVE SEISMIC (71-063C~01}.0e

FAHLESON, UeVe = PCYAL [INST CF TECH, STCCKFCLN. SWECEN
ISEE~As OC TO 12-HZ ELECTRIC FIELD FROEE (MCOTHEF =C8)eevereceatesetersronsenaotcecesseresscnccasssonensssacessscssesssos

FAINBERGs Jeo — NASA-CSF(, GREENPELT. MO
(SEE-Cs 20-KHZ TN 3J-MRZ RADIO MAPPING (FELCCT TR 10 ) an00erreo0snotettioesess aoscssossetsorooseosncsessisasnsesasessssssscsosnss

FALTHAMMER: C.G. - ROYAL INST CF TECHs STCCK-CLM, SeECEN
ISEE=-As DC TC 12-HZ ELECYRIC FIELD PRDEE {MCTHER -Cb)esess

FAN, CoYe = U OF AFIZONA, TLCSCN, A2
IMP-He¢ IONS ANC ELECTHONS IN THE ENERGY RANGE 0.1 TC 2 MEV (72-073A-03). 0
IMP-J, SOLID-SYATE CETECTORS {(73-C78A-C3) ..
ISEE-As LOW-ENEFRGY COSMIC-RAY CCMFGSITICN (MOTHER -05).
ISEE-Cs LOW-ENERGY COSMIC-FRAY CCMPOSITICN (HELCCTR-C3)eees
MJS ?77A. LOW-ENEFCY CHARGEC PARTICLE ANALYZER ANC TELESCOPE (MARNTI7A~07) W
MJS 778, LOW-ENEFRGY CHARCEC PARTICLE ANALYZER ANC TELESCCPE {MARN778-07)«

*PICNEEF 6+ COSVIC-FAY TVELESCCPE (ES-1C€A-03)cnven
PIONEER 7y COSVMIC-FRAY TELESCOFE (€E6-07€8-06)evcss

cee e

.e

sessvan

ceee .o

FARMER, C.8s - HASA-JPL., PASADENA, CA
PIONEER VENUS CFROITER, GADICMETRIC TEMPERATURE SGULNCING EXPERIMENT (PIC78BCR-16).
eVIKING=A ORBITER, IF SPECTRCMETER =~- WATER VAFCF MAFFING {VIKG-4 -03)eese
*VIKING-8 CORBITEF, IF SPFCTRCVMETER =-- WATER VAPCR NAFPING (VIKG-B ~03)eesse

cen

sen

FECFTIGs He ~ MPI-NLCLEAR PHYSy, HEICELBERG. FEC FREF CF CERMANY
*HELICS-A, MICPCMETECRCIC DETECTCR ANC ANRLYZER (FELEIC-4-12)
SHELIOS-Hs MICRCMETECRCIC CETECTCR ANC ANALYZER (FELIC-E-12)

FELDMAN, WeCs = LUS ALAMIS SC! LAB, LLS ALANCSs NM
ISEE~As 50~EV 10 aC-KEV PROTON AND 5-EV TC 20-KEV ELECTRCN FLASMA FROBE ({MOTHER ~0Ol1)evsecvssasconasncsesssssoncsososancne
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INVESTIGATORS AND EXPERIMENTS

FELDMAN, WoeCe = LOS ALAMOS SCI LABe LCS ALANMCS. NM
ISEE-B, S0-€EV 10 40-KEV FROTON ANC S-EV 10 20-KEV ELECIFON PLASMA PRCBE (CAUGHTR-01).»
ISEE=Cy 150-EV TC 7-KEV PROTON ANC S-EV TC 2.5-KEV ELECTRON PLASMA PROBE {HELOCTR-01}
PIONEER 10, PLASMA EXPERIMENTY (72-012A-13).
PLONEER 11, PLASMA EXPERIMENY (73-019A-13).

see ERYRY

FERGUSCONs EeEe = NOBSA-NNC, SUITLAND, MD
AE-Des ION COMPCSITICN AND CONCENTRATIGN (AE-D ~t0dansese

R L L R T T R P R T L L LR LR TR TP PP PR P

FIELDs GeBe — SADs CAMERICGE, MaA
HEAD—-A, COSMIC X-RAY EXPERINENT (HEAO-A —02)ceccosccncasesssssevencscnansarsssssnnsesssscnccsosconcatssasacssacsscsscsconnnoce

FILLIUS, R.W, - U OF CALIF, SAN DIEGO., SAN CIEGD, CA
SPIONEER 10, JOVIAN TRAPPEC RADIATION (72-0124-08).
SPIONEER 11, JOVIAN TRAPPEL RADIATICN (73-Cl1GA-05).

seen

FINOLAY, JoAe — NASA-GSFCs GREENEBELT, NMD
ISIS 1, CYLINDRICAL ELECTROSTATIC FROBE (69~009A-07)..
1SIS 2, CYLINDRICAL ELECTROSTATIC PROBE (71-0244-07)..

ssseee eseccscscccacnsannes

ascase etesscscscsssssccans

FISKe LeAs = NASA-GSFCy GREENEELTY, MD
ISEE~A, LOW-ENERGY COSMIC-RAY CCMFOSITICN (MOTHER =05)esevacca
ISEE=-Cs SOLAR AND GALACTIC ENERGEYIC PARTICLES (FELCCTF-O"---
ISEE-Cs LOW-ENERGY COSMIC-RAY CCMPOSITICAM {HELOCTR=03)evevoacs

FJELOBOs Ge ~ NASA-JPL, PASADENA, CA
MARINER 10, S— AND X—BAND QADIO PROPAGATICN (73-0854-02)
MJS 77A. RADEO SCIENCE TEAM (MARN77A-CZ).
MJS 778, RADIO SCIENCE TEAM (MARN?78-C2)
PIONEER 10, S~BAND OCCULTATION (72-012A-10).
PIONEER 11, S~BAND CCCULTATION (73-01S4-1Clacecese
VIKING-A LANDEFs RACIC SCIENCE (VIKG-AL-11)eese
VIKING-B LANDER, RACIC SCIENCE (VIKG-BL-11).se

e cssvenn

FORMESANO, Vo = U CF ROME, RCME, ITALY
ISEE-B, SO0-EV TC 25-KEV ION AND 35-EV TC 7-KEV ELECTRCAN PLASMA PROEES (DALGHTR-0Z)..

FORSYTH, PeAs — WESTERN ONTARIC U, LCNDCNs CNYARIQ, CANACA
#1SES 1. RADIOQ EEACON (6S-C09A-09).
#ISIS 2. RADIO EEACOA {71-C242-09)«

.o cos

P

FRANK, LaeAs ~ U OF 10OWA, T0OWA CITY, IA
*HAWKEYE 1. LOW-ENERGY PROTOANS AND ELECTRONS (74-C40A-02)svsenvscnsccscses
*[MP=-H, MEASUREMENT CF LCW-ENERCY FRCTONS ANC ELECTRCNS (72-0732-C4}avcese
#IMP-Jo MEASURENENT (F LCwW-ENEFGY PROTONS ANC ELECTRGAS {72-078A-C4)euse
*$ISEE-A, HOT PLASMA (MOTHER ~02)svsesvecsceseccccncsssscns
*ISEE-8, HOT PLASMA (CALGHTR=-03)esavscvcrcnsre

PIONEER 10, PLASMA EXPERIMENT {72~012A-13)a
PIONEER 11, PLASMA EXPERIMENT (73-019A~13)cses

.o .s

FREDERICKS: Re.W. = TRW SYSTEMS GROUP, REDCNIL BEACH, (2
IMP-H, PLASMA WAVE EXPERIMENT (72-C73A=11)encscecccncacontcccncecsoccncccsnssssnsrssscessesssccsesds
ISEE~As, 10-HZ TC 10-KHZ NAGNETIC ANC 10-+2 TC 200-KHZ ELECTRIC FIELD TRIAXIAL PRDBES (MOTRER ~07).
ISEE=B, 10-HZ TC 1C-KHZ MAGNETIC AND 10-HZ YO 200-KhZ ELECTRIC FIELD MONOAXIAL PROBES (DAUGHTR-05)
ISEE=Cs 20-HZ TC 1-KHZ MAGNETIC AND 20-HZ TO 100-KH2 ELECTRIC FIELD DETECYCRS (HELOCTR-07)eces
PIONEER 9, PLASMA wAVE DETECTOR {68-10CA=07)evsccscsancassnsetvecsecscsncocncsancscscsconnvacss

FREEMAN, Jow. - RICE Uy HCLSTON, Tx
SAPOLLO 12 LM/ALSEP. SUPRATHERMAL [ON DETECTOR (69-CS$9C-05).
$APOLLO 14 LM/ALSEP, SLPRATHERWMAL ILCM DETECTCF (71-0CceC~-C6) .
SAPOLLO 1S LM/BALSEP, SUPRATHERNMAL ICN DETECTOR (71-CE€3C-CS5).

FRIEDMAN, HeDe = US NAVAL RESEARCH LABe WASHIMNGTGN., CC
*HEAO-A., LARGE AFREA COSMIC X=-RAY SURVEY (FEAQ=A =0l1)ecovccvnssscccnsesvsonss
SOLRAD 9, SOL AR RACIATION DETECTORS {68-017A=01)sanvane

FRITZs GeGe = US NAVAL RESEARCH LABs BASHINGTCN, DC
HEAD—As LARGE AREA COSMIC X~-RAY SURVEY (HEAG=A =0l )ccecceressccasesacerssorsasacmasncvnsssvrersaccansoacsststacsinscnocnnses
SOLRAD 10, SOLAFR RALIATION DETECTOFRS (71 -CSBA-01)aveesteeonsovscsaareresssscoesasedsncvnscssresncsnaicssosessssostascsoncsne

FRITZ. T.A. - NOAA-ERL, ECULCER, CO
I1SEE=-As, ENERGETIC ELECTRCONS AND PROTONS (NOTHEFR ~09)ese
ESEE=-Bs ENERGETVIC ELECTYRCONS AND PROTONE {CAUGHTR=07}eee

FROST+ XKeJe = NASA-CSFCs GREENEELT. MD
#0S0-1,» HIGH-ENEFGY CELESTIAL X RAYS (0OS0=1 <07)eccccsvcevcncecccncsccrcacascscnccncccccasssssaensssncancssscescscsncccns

FYMAT, Ae = NASA=JFLs PASADENA, CA
PIONEER VENUS PROBE SM3, INFRARED RADICMETER (PIC78PE-04)evecss
PIONEER VENUS FFROBE SM1l, INFRARED RACICMETER (PICTERC-08)s.
PLONEER VENUS FPFROBE SM2. INFRARED RACICVETER (PIC7EPD~CA)sncewse

GARCIA=MUNOZs Mes - U OF CHICAGOs CHICAGO. IL
IMP-H, SOLAR FLARE hIGH=-2/LCw-E AND LCw-Z [SOTOPE EXPERIMENT {2722~-073A-07) -
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SPIONEER 8+ COSWMIC-RAY GRACIENT OETECTCF (67-1222-C€)
#PIONEER 9, COSMIC-FAY TELESCCFE {68-1(CA-C€)
PIONEER 10y CCSMIC-FAY SPECTRA {72-C124A-12)
PIONEER 11, COSMIC-RAY SPECTRA (73-0194A-12).

seene
ose

WEBERs J. - U OF MARYLANC, COLLEGE FARK, MC
*APDLLD 17 LM/ALSEP, LUNAR SURFACE GRAVIMETER (72-096C-09)eee

WEBER, ReR. - NASA-CSFC. GCREENBELT. MO
RAE-Bs STEP FRECUENCY RADIOMETERS (73-C39A-0l)ececcccrscsnncsscnnccncasoseaaicnossnvorsvecsonsenvenotosasoosscsccsancocnns

WEIHRAUCH, Je. -~ MF1, HEIDELEERGs FEC REF GF GEFMANY
HELIOS-A. MICRCMETECRCID DETECTCR AND AMNALYZER (RELIO-A-12).
HELIDS~-Bs MICRCMETECROID DETECTCR AND ANALYZER {FELIC-E-12).

WEINBERGs Jol e — STATE U OF NEW YCRK, ALBAAY, AY
*PIONEER 10+ ZOCIACAL-L IGHT TWC-COLCR PHOTOPOLARIMETRY (72-012A~14).
*PIONEER 11+ ZCCIACAL-LIGRT TWC-CCLCF PHOTCPOLARIMETFY (712-0194A-15).

WEISSKOFF, Mo - COLUMBIA U, NE¥ YCRK. NY
0SO~1. HIGH-SENSITIVITY GRAPHITE CRYSTAL SPECTRUSCCFY CF STELLAF AND SOLAR X RAYS (0OsSD-I “03)ececcssevessvssvsvssvonne

WELLER. JRas CaSe = US NAVAL RESEARCH LAB, #ASRINGTON. CC
*050~1, EUV FRCOW EARTH ANC SFACE (0S0=1 <-08)esasccessvecscsccnrccsnanisscncasecsserscssesosensccsancssutaossscsusocaccasn

WENZEL. KePs - ESRO-ESTEC, NCORDWIJK, NETHERLANCS
ISEE-Cs ENERGETIC. PROTONS (HELOCTR-08).

cessessa

WHANGs YaCe = CATHCLIC U CF AMERICA, WASHINGTCNe. DC
MARINER 10s FLUXGATE MACNETCMETERS (72-CEEA-Cl) unacecstntovcrccncacssvneseveionenocnsessomsnnvansunssncevcccssnscacssane

WHITTEKERs JeHe = CCVMMUN RESEARCH CENTRE, CTTANA, ONTARIC, CANACA
*ALOQUETTE 2, SWEEP FREQUENCY SCUNDER (€5-C984A-01)..
*ISIS 1, SWEEP FFREQUENCY SCURCEF (65-CCSA-Cl)a

I1SIS 1, FIXED FFEQUENCY SCUNDEFR (69-0C$4-02).
*ISIS 2. SWEEP FREQUENCY SCUNDEFR (71-0Z42-01).
ISIS 2. FIXED FREQUENCY SOUNDER {71-0244-02)evvcns

WHITFENs ReCe — NASA-ARC. MOFFETT FIELC, CA
PIONEER VENUS CREITER., RETARDING POTENTI AL ANALYZ2EFR {(FIO780R~07)ea
PIONEER VENUS CFBITER. SCLAF WIND PLASMS [ETECTCR (PIC78CFR-18)cnce

WIBBERENZs Geo =~ U CF KIEL+ KIELs FED REF OF GERMANY
HELIOS-A., COSMIC-RAY PARTICLES (HELIC~-A-07).

vvese
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INVESTIGATORS ANC EXFEFR IMENTS

wiBBEREN2, Ge. - U CF KIEL, KiEL, FEC REF CF CERMANY
HEL10S~8, COSMIC-FRAY PARTICLES (FELJO-E=07)ecansrconss
{SEE-A, ENERGETIC ELECTRCNS ANC PRCTONS {NCTHEFR -CS)e
ISEE-B, ENERGETIC ELECTRCNS AND PROTVONS (CAUGHTR-07)ecccse

WILCOX, JoM. - STARFCRE U, STANFORDs CA

SISEE-C, SOLAR ARD INTERFLARNETARY MAGNETIC FlELDi_(cquELAYlVE STUDY} (HELCCTR=13)4ccsesscnscsscecsnosatsscssoncacnannan
3 PEC O I . ‘ .

WILKEN. B - MPI-AERCNCNY, LINCAU. FEC REP CF GERFANY

HMEL [0S-A, ENERGETIC ELECTRON DETECTOF (HELIO-A-1C)

HEL10S-8, ENERGETIC ELECTROMN CETECTOR (RELIC-8-1C)

ISEE-A, ENERGETIC ELECTRCNS AND PROTONS (NCTHER -CS)e.

ISEE~B, ENERGETIC ELECTRCNS AND PROTONS (DAUGHTR=07)ecse.

« -

e

WILLIAMS, D.Jes — NCAA-ERL. BCULCER. CG
HEL 10S~A, ENERCETIC ELECTRON CETECTOR (FELIC—A-10)esseseccsccsesncenssencncssncssnsosonnnsvscscsn
HEL10S-8y ENERGETIC ELECTRCN CETECTOR (HELIC-E~-1C).
sIMP-H, ENERGETIC ELECTRCNS ANC FRCTCNS (72-C234A-C5)

*IMP-J, ENERGETIC ELECTRONS ANC FRCTOMNS (72-C784~-(CE)
*ISEE-As ENERGETYIC ELECTRCAS ANC PRCTCAS {MCTHEF -CS)
ISEE-Bs ENERGETIC ELECTRONS AND PRCYONE (CAUGHTR-02)

.. cee

cssmen

WILLIAMSON, E.Je - CXFORD U, OXFORD, ENGLANC
PIONEER VENUS CFEITER. RACICMETRIC TEMFERATURE SCUNCING EXPERIMENT (PIO7ECR~16)acenasassevoseccccssccsccnccsncnssscsncns

WILLMOREs A+P, - U (CLLEGE LONCCN, LODNDONs ENGLAND
0S0 Ss X RAY SPECTRO+EL IOGRAPH (€EG=COEA=Cl) ssoscesnovenssonancsossnvsenesoctosnssisacnncsocsnsassssoscsae
UK 54 0e3- TO 20-KEV COSMIC X RAY WwITH A FCTATICN CCLLIMATOFR (74-077A-01) .
UK 5, HIGH RESCLLTICN SOUQCE SPECTRA (74-077A-C2)eeeccevrsnencrsccssacsncacsse

wILSON, Rs - U COLLECE LCACCN. LONCCN, ENCLANC
TD 1A, STELLAR LV RADIATION EXPERINENT {?72-014a-C1)

essee

esvee

WINKLER, Jo - US NAVAL RESEARCH LAB, WASHINGTCA, CC
SOLRAD 10, SOLAR RACIATION DETECTORS (71-0S8A-01)eesccccsccssvctnsonsorecnessnnssacosccotsencivecsosrsosronrcecsscosnsascsans
WISEs DeUs = U OF FMASSACHUSETTS, ANMHERST., MA
VIKING-A ORBITEFR. CREITER IMAGING (VIKCE=A =01 ) autees rsetunecersesntineceocnsettteeassseeossstososstssnnsonsnossossecnsoasssnns
VIKING~-8 ORCITEFs CFBITER INMAGING IVIKG=E “Cl)eeecasoecroseasencasesecrsontccsecsenocacncanesessoosstssdsstsnnoadsonctnosns

WITTE., M, - U OF KIEL, KIELs FED REP OF GERMAMNY
HELI0S-A., CCSMIC-RAY PARTICLES (FELIO-A-07)
HEL 10S-@s CCSMIC-FAY PARTICLES (FELIC-E-07)

csssscans

seevecene

WOELLER,s Fo ~ NASA-ARC, MOFFETT FIELD, CA
PIONEER VENUS FRCBE LRGs GAS CHROMATOGRAPHK (PIDTEPB~08)caccesotesorencsscncssncenssnsecsstorcscerttcceovasrsncncocnasscane

WOLFE,s JeH. — NASA~-ARC, MCFFETTY FIELD. C&
HEL [JS~A, PLASMA DETECTORS (HELIC=A=CS ) aenvecnceances $0000000006000dsarnonciseidonecsenesststticesncesessessaasecsssssovnse
HEL 10S-8, PLASMSA DETECTORS (FELIC~E=0G)encronvecnses
*PIONEER 7+« ELECTRCETATIC ANALYZEFR (66-C7%8-03) 0w
*P1ONEER Be ELECTRCSTATIC ANALYZER {(67-122A-02)0 e
*PICNEER 9y ELECIRCSTATIC ANALYZER (EE~1CCA-C2)a0e
*PIONEER 10, PLASVMA EXFERINENT (72-0124-12)
*PICNEER 11, PLASMA EXFERINEAT (73-C1SA=-12),
#«PICNEER VENUS CFREITER, SCLAF wIND PLASWA CETECTCR (FIC78CF-1E)esne

erace cess

WOLFEs we - U OF AFIZCNA, TUCSCN, A2
PIONEER VENUS FFNOBE LRG, SOLAR ENEFRGY FENRETRATION INTQ ThE ATMOSPHERE (PIC78PB=07)ecsvrnccsvsssescssssosscnsesanceccnacsnsose

WOLFFy FReSe - CCLUMEIA L, NEW YCRK, NY
050-1+ HEIGH-SENSITIVITY GRAPHITE CRYSTAL SPECTRCSCCFY CF STELLAR AND SOLAR X RAYS (Cso-1I ~03)ecccsssovcncnccnscesnenne

w00, R. = NASA-JPL, FASADENS. CA
PIONEER VENUS CFEITER, RACIC SCIENCF TEAM {(PIO7ECR=C3)esse
PIONEER VENUS FRCBE BLS+ RACIC SCIENCE TEAWM (PIC7EFA-CT7).

WULF~-MATHIES, C+ - L CF UCNN, BCNN, FED REF CF GERMANY
AERDS 2. ATMOSFHERIC CRAG ANALYSIS {74-0E5A-06).

teaee

YEAGER, DeM. = U QOF [0wa, ICwaA CITY, IA
HAWKEYE 1, LOW-ENERGY PROTONS AND ELECTROAS (78-04CA-C2)evnvecccssrocesassortnteansesosettvsstscsuncsnncscsccssnancsinssns

YOUNGe ATe = TEXAS 2¢M U, CCLLEGE STATICAN, TX
VIKING-A LANDEF, FACSIMILE CAMERA (VIKG-AL=06)0c0o"
VIKING-8 LANDEF. FACSIVILE CAVERA (VIKG-EL-C6)een

evesesccessssssenssssvnans ccessscsccsonce

eecssssrsrssassncssecrsnse sesccscscscnsoe

ZAVIENTSEFF, V.Te = NASA-ARC, MOFFETYT FIELOD., C4&
PICNEER 10, PLASMA EXPERIMENT (7T2-0122-13)ssceeces
PIONEER 11, PLASVMA EXFEFRIMENT (72-C194-12)

Z0OKs HeAe =~ NASA-JSCy FCUSTON, TXx
PIGNEER 10, ASTEFOIC/METEOQOROID ASTRONOMY (72-012A-C3)ese
PICNEER 11y ASTEFCIC/METECRCIC ASTRCACNMY (73-C19A-C2)eae

ZUCCARQOs DeRe - U CF TEXAS, CALLAS., DALLAS Tx
AE-Ce ION TEMPEFRATURF (73-101A-04).
AE-D, ICN TEMPERATUFRE (2g-C -04).
AE-E, IUON TEMPEFATURE (AE=~f ~08)ecsvenvsnsssncasse
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3.3 CURRENT EXPERIMENT INSTITUTION INDEX

The following index is a current list that indicates those experi-
ments from section 2 (Descriptions of Spacecraft and Experiments)
associated with a given 1nst1tut10n The llstlng is sorted first alpha-
betically by state or country of the institution, i.e., domestic insti-
tutions by state, then foreign institutions by country. Under each state
or country, the list is in alphabetical order by institution name. In
the institution portion, the principal investigators and team leaders are
listed alphabetically by last name. Under each person, the experiment
entries are listed containing the spacecraft and experiment name, NSSDC
ID code, and the page number on which the experiment is described in this
document,
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CURRENT EXPERIMENT INSTITUTION

UNKNOWN

ARIZONA
KITY

UNKNOWN
INTASAT, ICONOSPHERIC BEACON (INTASAT-0l)eccacnanassecsossvsencncsannescaanensanitsccnsocacnassaanttocnscas

PEAK NATL 0BS
BROADFOOT, AoLe
MARINER 10+ EUV SPECTROSCOPY (73-085A-05).
M3S 77A, ULTRAVICLET SPECTROSCOPY (MARN77A-04)}.e.
MJS 778+ ULTRAVICLET SPECTRCSCCPY (MARNT?7E-04)...
HUNTEN, Do, . PR .o
PIONEER VENUS PRGBE BUS. PARTICIPATING THEORIST HUNTEN (PID78PA-11)%
ARIZONA .
FAN, C.Y.
PIONEER 6¢ COSMIC-RAY TELESCOPE (65-105A-03)cccacscccscvoce
GEHRELS, T. .
PIGNEER 10, IMAGING PHOTOPOLARIMETER (IPP) (72-012A-07),
PIONEER 11+ IMAGING PHOTOPOLARIMETER (73-019A~07)ecessos
HANSEN, J.w.
PIONEER VENUS ORBITER: CLOUC FHCTOPOLARINETER (PIO780R=06)assecessscanccscssssssasnsaccsssesocsnasscnessssasa
SONETT, C.P.
PIONEER 9» THREE-AXIS MAGNETONETER (68-100A-01)cesscecccnncsoccasrstvececccssnasssenscsosescssasvsvonscssnass
TOMASKO, MeGe
FIONEER VENUS PRCBE LRG, SOLAR ENERGY FPENETRATICN INTO THE ATMOSPHERE (PIO7BPE-C7)escsscoccssscasssscccncsaes

eeeseecserttsrenacsutesearasnstransanrtesrsessanen

ceessas

US GEOLOGICAL SURVEY

MASURSKY, k.
PIONEER VENUS ORBITER, PARTICIPATING THEGRIST MASURSKY (PIO780R-08)escces

essecesecene esscccssve

CALIFORNIA
AEROSPACE CORP

RICEy Cede
AE-C, COLD CATHODE 10N GAUGE (73-101A-15)
AE=C, CAPACITANCE MANOMETER (73-~101A-16)
AE-D. CAPACITANCE MANOMETER (AE-0 =14).
AE~C, COLD CATHODE ION GAUGE (AE-D  ~-15)
AE-E, CAPACITANCE MANOMETER (AE-E  -12)}
AE-E, COLD CATHODE ION GAUGE (AE-E ~13)

CALIF INST OF TECH

ANDERSON, C.L.

VIKING=A LANDER, SEISMOLOGY (VIKG-AL-08)

VIKING-B LANDER, SEISMOLOGY (VIKG~BL-08)
MUNCHs Ge

PIONEER 115 INFRAREC RACIOMETER (73-0194-0€)sees
MURRAY, E.C.

MARINER 10s TELEVISION PHOTOGRAFHY (73-C85A~01)e
STONE, €iCe .

EMP-h, ELECTRCNS ANC HYCROGEN AND KELIUM ISCTGFES (72-073A-06)..

1MP-J, ELECTRONS AND HYDROGEN AND HELIUM ISOTOPES (73~078A-06).

ISEE-Cy COSMIC-RAY COMPOSITICN (HELOCTR-12).
VOGT, ReE.

MJS 77A. HIGH- AND MODERATELY LOW-ENERGY CCEMIC—RAY TELESCOPE (MARN77A-08)

eseseetscscnscnnenaa esssseces essesccccns

evessccsccecssconnase esecceccs esesecsconens

ees4cecccssrsesrsesesescsssessrsevsesesccnsan

CALIF INST OF TECH

VOGT,s ResE. .
MJIS 778. HIGH- AND MODERATELY LOW-ENERCY CQOSMIC-RAY TELESCOPE (MARN?77B-08)

LAWRENCE BERKELEY LAB

HECKMAN, FoHo B
ISEE-C» FIGH-ENERGY COSMIC RAYS (HELOCTR=05)esvccceccccncsrsensecssosccacvacsccestvacessossssssssonnssonnvronnas

LOCKHEED PALO ALTO

ACTON, Lene

0S0=-f, MAPPING X~RAY HELIOMETER ¢(oso-1 —04)eade
KNUDSEN, w.Ce

PIONEER VENUS ORBITER., RETARCING POTENTIAL ANALYZER (PIC7B0R-07)acccsccccnaccscarossssssnssrcsssososnsssssccsenasn
SHARP, R.C.

ISEE-4, PLASMA COMPOSITION (MCTHER =12)esccscsscvcscacacasocecnccssssessasrasessscaastosscsssoancrsscanconnos

esesvescsssssessensnencsnssevan

NASA-ARC

NASA-JPL

BOESE: Rewe

PIONEER. VENUS PROBE LRG, INFRARED RACIOMETER (PI0O78PB-05)
DYAL, P.

APOLLO 16 LM/ALSEP., LUNAR SURFACE MAGNETCMETER (72-031C=03)scas
KLEIN, HeP.

VIKING=4 LANCER, BICLOGY ENVESTIGATICN (VIKG-AL-03)esese

VIKING-B L ANDER, BIOLDGY INVESTIGATION (VIKG-BL=03)}esevoas
QYAMA, V.l.

PIONEER VENUS PROBE LRGs GAS CHROMATOGRAPH (PIC7BPB=04)easasecsecssvscsanosssscarsesscsssscenasasssasecvescoccs
POLLACK, J.B.

PICNEER. VENUS PRCBE BUS, PARTICIPATING THECRIST POLLACK {(PIO78FA=12)cceccccccceresssssscsnnce
RAGENT, €.

PIONEER VENUS PRCBE LRG, CLGUC EXTENT, STRUCTURE. AND CISTRIBUTION (PIO78PE-02).

PIONEER VENUS PROBE SM1, CLOUD EXTENT, STRUCTURE. AND DISTRIBUTION (P1078PC-02)

PIONEER VENUS PRCBE SM2, CLCLD EXTENT, STRUCTURE. AND DISTRISBUTION (PIO78P0-02).

PIONEER VENUS PROBE S$M3, CLCUD EXTENT, STRUCTURE, AND CISTRIBUTION (PIO78PE-02).
SEIFF, A.

PIONEER VENUS PROBE LRG, ATVNCSFHERE STRUCTURE {(PIO78PB-01).

PIONEER VENUS PROBE SM1. ATMOSPHERE STRUCTURE (PI078PC-01).

PIONEER VENUS PROBE SM2. ATWCSPHERE STRUCTURE {P1078PD-01)e

PIONEER VENUS PROBE SM3, ATMOSPHERE STRUCTURE (FIC78PE-C1).
WOLFE, Jok.o

PICNEER 7» ELECTRCSTATIC ANALYZER (66-C75A-03).

PIONEER 8+ ELECTROSTATIC ANALYZER (67-123A-02)

PIONEER @+ ELECTRCSTATIC ARALYZER (6€-100A-02).

PIONEER 10+ PLASMA EXPERIMENT ~(72-012A-13)scceee

PIONEER 13+ PLASMA EXPERIMENY (73-0194-13)

PIONEER VENUS ORBITER, SOLAR WIND PLASMA DETECTOR

sescsae

ceen

{PIC780FR-18}

ANDERSON, J.C.

PIONEER 10+ CELESTIAL MECHANICS (72-002A-09}ecaes

PIONEER 131» CELESTIAL MECHANICS (73-019A-09)aassaaas
BROWN, W.E.

PIONEER VENUS OREITER, RADAR ALTINETER (PIC78CR=02)esees
FARMER, C.8.

VIKING=A ORBITERs IR SPECTRCNETER -- WATER VAPCR MAPPING (VIKG=8 ~03)aes
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CURRENT EXPERIMENT INSTITUTION

CALIFORNI A
NASA=4PL

FARMERs C.E.

VIKING-B ORBITER, IR SPECTROMETER == wWATER VAPCOR MAPPING (VIKG-8 ~03)eesoscosncrassranssccsssssevsasscsacsnne
JACOBSON, A.S.

HEAC=~Cs CAMMA-RAY LINE SPECTROMETER {HEADQ=C ~0l1)vessecnccscscscenanncscssscssccnsccccsncorsnssncssnasvssscscnns
KLIOPEs AsJ.

PIOAEER 10+ S-BAND CGCCULTATICA (72-C12A~-10)ssvcscne

PIONEER 11, S-BAND OCCULTATICN {73-019A-10)ee
SMITHs EeJde

PICNEER 10. MAGNETIC FIELDS (72-012A-Cl)ee

PIONEER 11. MAGNETIC F LELODS {(73-0194-C1).«

ISEE~Cs, MAGNETIC FIELDS (HELOCTIR=02)eveere
SNYDER Cawe

APOLLC 12 LM/ALSEP, SOLAR wIND SPECTRGWFETER (69-099C-02) esceccsenssvansssccssssnceccrsononcascsancsccccsccssntotos
TAYLOR, Fo.w.

PIONEER VENUS ORBITER. RADICVMETRIC TEMFEFRATURE SCUNDING EXPERIMENT (PIC7B0F-16)eccacesccsssesessscncocaccanes

esssssa

secssscesne sesecen

cescensass cessese

cscecessans esee “es ceceoss

SANTA BARBARA RES CTR

STANFORD U

CHASEs JR.s SoC.
MARINER 10, TWO-CHANNEL IR RADICMETEF (73-085A-06)vccosvcsanvscssrccsonacscncsssoncsacsanansocscasssnacnorcasonns

CROFTs Tas.

PIONETR VENUS ORBITER, PADIC SCIENCE TEAVM (PIC780R=03)...

ESHLEMAN, V.P.

PICNEER 6. TWO-FRECUENCY RACIC RECEIVER (65-105A-04)a
PIONEER 8., TWO-FREQUENCY BEACON RECEIVER (67-123A-03).es
PIONEER 9, TWO-FREQUENCY BEACCN RECEIVEF (68~100A=03)eusve
MJS 77A. RADID SCIENCE TEAM (MARN77A=C2)a.
MJS 778, RACIO SCIENCE TEAM (MARN?78-C2)a.

HELLIWELL . ReA.

I1SEE-#s VLF WAVE INJECTICN (MCTHER =13)eceacecescsosncscccsoscacane

HOWARDs FoT.

MARINER 10, S~ AND X-BANC RACIC PROPAGATICON (73-085A-02)eeccecvecncccscnsocsssasatssesscscsssasscsanascssoane

KOVACH, Ral. .

. APOLLO 14 LM/ALSEP. ACTIVE SEISMIC {71-C08C-05)ess
APOLLO 16 LM/ALSEP, ACTIVE SEISMIC (72-031C-02)ee.
APOLLC 17 LM/ALSEP. LUNAR SEISNMIC PROFILING EXPERIMENT (72-096C-06)

WILCOXs Ja¥,

ISEE-C, SOLAR AND INTERPLANETARY MAGNETIC FIELCS (CORRELATIVE STUDY) (HELOCTR=13)ecceccscsccsessccsvcscvanncse

sesscvescncee tscessncccccane

sesee

cesen

TRW SYSTEMS GRCUP

U OF

SCARF . F ol
PIONEER 9, PLASMA WwAVE DETECTOR (68-10CA-07)sccws
TMP=H, PLASMA WAVE EXPERIMENT (72-073A-11)ecscccas EXRY XYY
ISEE-Cs 20-HZ TO 1-KHZ MAGNETIC AND 20-h2 TC 100-KHZ ELECTRIC FIELD DETECTORS (RELOCTR=-071}
MJS 77A. PLASMA WAVE (MARN774-13)
MJS 778+ PLASMA WAVE (MARNT7B-13). eee assoe
PIONEER VENUS CRBITER, ELECTRIC FIELD CETECTOR (PIG78CR-13)eesse

CALIFs EEFKELEY

ANDERSON, Koh. . .

ISEE-Cs X RAYS AND ELECTRONE (HELCCTR=CS)sescccccncen
ISEE-~A, ENERGETIC ELECTRONS AND PROTONSE (MCTHER =101},
ISEE-E« ENERGETIC ELECTRONS ANC PROTONS (DAUGHTR=08) .+«

MOZER, F
ISEE-A, CC TC 12-+2Z SLECTRIC FIELD PRCEBE {MCTHFER ~06)eccceantesrevvscsoteoenscsrccccsesncsnnscsoscsncncsitoncsonesoss

CALIFs LA

KIEFFERy Faba
VIKING~A QOKRBITER, IR RACICMETRY =- THERMAL MAPPING {(VIKG-A —02)ecencss secsvsacnne
VIKING-B ORBITER, IR RADIOMETRY -- THERNAL MAPPING (VIKG=8 =02)esscecsne

RUSSELLe CoT.

ISEE~B+ MAGNETIC FIELDS (DALGHFTR=08)aveesve
ISFE-A, MAGNETIC FIELDS (MGTHER =0&).ceces esene
PIONEFER VENUS ORBITER. TRIAXIAL FLUXGATE MAGNETICVMETER (PIO780R~-12)

SCHUBERT . G
PIONEER VEAUS CREITER, PARTICIFATING THECRIST SCHUBERT (PIO780F-18)acavecssse

CALIFs SAN DIEGD

FILLIUS, Foews
PIONEER 10, JOVIAN TRAPPED RACIATYION (72-012A-05).
PIONEER 11+ JOVIAN TRAPPED RADIATION (73-019A-05).
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APPENDIX A - 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 -

Apoapsis -

Approved Mission -

Experiment Brief
Description -

Inclination -

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 last reported to NSSDC to be in either
a '"mormal' or "partial' status.

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 and escape trajectories from the solar
system; e.g., Pioneers 10 and 11. The units

are kilometers (km) of altitude for all other
orbits.

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.

A description of an experiment containing a con-
cise summary of the experiment purpose and
instrument characteristics, emphasizing those
relevant to the scientific use of the resulting
data. Information about the performance of
individual components of the instrumentation

is often included. :

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.



Inoperable -

Normal -

NSSDC ID Code -

As applied to a spacecraft, a status-of-operation
term that means the spacecraft is no longer capable
of producing any useful scientific data because of
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 capable of producing

any useful scientific data because of a malfunction
or failure of the experiment 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 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 scientific
studies planned for the spacecraft when the space-
craft 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.

An identification tode 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 proposed NASA launch, Mariner
Jupiter/Saturn A, would be coded MARN77A. The
experiments to be carried aboard this spacecraft




NSSDC ID Code -
{continued)

Operational Off -

Orbit Type -

Partial -

Periapsis -

would be coded MARN77A-01, MARN77A-02, etc. Once

a spacecraft is launched, its prelaunch designation
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, correspond-
ing to the launch spacecraft common name, Pioneer 11.

As applied to a spacecraft, a status-of-operation
term that means the spacecraft can still be operated,
but it is either turned off or not being used. As
applied to an experiment, a status-of-operation

term that means when last tested, the experiment

and other required systems were capable of producing
at least partially usable data, but the experiment

is either turned off or telemetered data are not
being recorded. The systems could be activated at
some future time to obtain usable data.

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, selenocentric, heliocentric, Venuscen-
tric, Marscentric, lunar lander, Venus lander, Mars
lander, Jupiter lander, lunar flyby, Venus flyby,
Mars flyby, Mercury flyby, and Jupiter flyby.

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
were 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 and escape
trajectories from the solar system; e.g., Pioneers
10 and 11. The units are kilometers (km) of
altitude for all other orbits.



Planned -

Proposed Mission -

Spacecraft Brief
Description -

Standard -

Substandard -

Unknown -

As applied to a future 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 that indicates an experi-
ment is expected to fly on a planned spacecraft
mission.

A planned spacecraft mission status term that
means the mission is under study; however, no
funds have been approved to perform this mission.

A spacecraft description containing a concise
summary of the spacecraft mission, specifically
outlining the overall objectives of the mission
and the scientific studies being performed. In-
formation about the performance of individual
components of the spacecraft is often included.

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.

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 experi-
menters are not being acquired at the rate or
percentage of coverage required to continue all
the planned scientific studies.

As a general term, indicates information either
unknown or unavailable at NSSDC.

A-4



A

ABMA
ACAD
ACIC

ACS
AD
A/D
AE

AEC
AEROPROPUL
AEROSAT
AEROSP

angstrom

Army Ballistic Missile Agency

Academy

Aeronautical Chart and Information Center
(now Defense Mapping Agency Aerospace
Center)

attitude control system

Dual Air Density Explorer (satellite, NASA)
analog to digital

Atmosphere Explorer (satellite, NASA)

Atomic Energy Commission

aeropropulsion

Aeronautical Satellite (NASA-ESRO)
aerospace

Air Force Base

Air Force Cambridge Research Laboratories
Announcements of Flight Opportunities
Air Force Systems Command

automatic gain control

agency

Anchored Interplanetary Monitoring
Platform (satellite, NASA)

Alouette topside sounder synoptic (data)
Apollo Lunar Polar Orbiter (satellite,
NASA); Association of Lunar and Planetary
Observers

Apollo Lunar Surface Experiments Package
(NASA)

altitude

amplitude modulation

ampere

Atmosphere; Magnetosphere, and Plasmas in
Space (satellite, NASA)

Army Map Service (now Defense Mapping
Agency Topographic Center)

Radio Amateur Satellite Corporation
atomic mass unit; astronaut maneuvering unit
Canadian Telecommunications Satellite; also
referred to as TELESAT

Army, Navy, NASA, Air Force (geodetic
satellite}

Astronomical Netherlands Satellite
(Netherlands-NASA)

Advanced Orbiting Solar Observatory

magnetic activity index

Applied Physics Laboratory of Johns Hopkins
University

application .

automatic picture transmission

acquisition/reference

Ames Research Center (NASA)

arc-minute

arc-second

Air -Research and Development Command
(now AFSC)

Advanced Research Projects Agency

Aerospace Research Support Program (USAF)

American Science § Engineering, Inc,

antimony-sulfide oxy-sulfide

Apollo-Soyuz Test Project (USSR-NASA)

astrophysics

atomic

- Atmospheric Composition Satellite (NASA)

Alternate Target Docking Adapter

Apollo Telescope Mount

atmosphere; atmospheric

Applications Technology Satellite (NASA)

American Telephone § Telegraph Corp.

astronomical unit

Australia

advanced vidicon camera system

average

advanced very high resolution radiometer

Atomic Weapons Research Establishment
(Australia)

binary coded decimal

Beacon Explorer (satellite, NASA);
berylliium

billion electron volts

barium iodide cloud

Biological Satellite (NASA)

bits per inch

bits per second

Bell Telephone Laboratories
backscatter ultraviolet

billion volts

black and white

Bundesminister fur Wissenschaftliche

. Forschung (Fed Rep of Germany)

B-1

CAL
CAL TECH
CALSPHERE

CAV
CDA
<o
Cps
CENS

coMM
COMSAT
CONIE

CORSA

COSPAR
COUNC
CPs
CPU
CRC™
CRPL

CRREL

CRs
CRT

CsM
CTS
CTR
Cics

DAC
DADE

DAPP

DASA

DATS

jro
DpCcs

DEF
DEG
DENPA

DFVLR

DIAL/MIKA

DIAL/WIKA

DIAM
DIAPO
DIT
DMAAC
DMATC
DME

DMSP
Dop
DODGE
DRID

DRIR
DRTE

DSAP
DSCS

‘DSIR

DSN
v
DYN

calorie

California Institute of Technology

calibration sphere

Canada )

Coopérative Applications Satellite
(France-NASA)

composite analog video

comnand and data acquisition (station)

Control Data Corporation

cadmium sulfide

Centre d'Etudes Nucleaires de Saclay
(France)

chemical

command module; centimeter

command

Centre National d'Etudes Spatiales
(France)

Centre National d'Etudes des Telecommuni-
cations {France)

Centre National de la Recherche Scienti-
fique (France) :

commission

Communications Satellite Corporation

Comision Nacional de Investigacion del
Espacio (Spain)

Cosmic-Ray Satellite (Japan)

Cosmic-Ray Satellite (ESRO); cosmic

Committee on Space Research

council

cycles per second

central processing unit

Communications Research Centre (Canada)
Central Radio Propagation Laboratories
{later ITSA; formerly part of ESSA; now
NOAA/ERL)

Cold Region Research § Engineering
Laboratories

Commission for Space Research (Italy)
cathode ray tube

cesium iodide

comnand service module

Canadian Telecommunications Satellite

. center

coastal zone ocean color scanner

data acquisition camera

Dual Air Density Explorer (satellite, NASA)

Danish

Defense Acquisition and Processing Program
(DOD)

Defense Atomic Support Agency

Despun Antenna Test Satellite (DOD)

decibel

data collection platform

direct couple system; data collection
system

defense

degree

Density Phenomena (satellite, Japan)

development

Deutsche Forschungs-und Versuchsanstalt
fiir Luft-und Raumfahrt; English transla-
tion, Research Laboratory for Aeronautics
and Astronautics, Fed Rep of Germany

Diament Allemande/Mini Kapsel (satellite,
Fed Rep of Germany-France)

Diament Allemande/Wissenschaftliche
Kapsel (satellite, Fed Rep of Germany-
France)

diameter

Diapason (satellite, France)

Drexel Institute of Technology

Defense Mapping Agency Aerospace Center

Defense Mapping Agency Topographic Center

Direct Measurements Explorer (satellite,
NASA}

Defense Military Satellite Program (DOD)

Department of Defense

Department of Defense Gravity Experiment
(satellite, DOD)

direct readout image dissector (camera
system)

direct readout infrared radiometer

Defence Research Telecommunications
Establishment (now CRC)

Defense System Applications Program (DOD)

Defense Satellite Communications System (DOD)

Department of Science and Industrial
Research (England)

Deep Space Network

digital video

dynamic



E
EASEP
ECS
EDS
EGO

EGRS
EL
ELDO

ELEC
ELECTR
ELMS
EME

EMR
ENVIRON
EOF
EQGO

EOS
EPE

E/Q
ERB
ERDC
ERGS
ERL
EROS
ERS
ERT
ERTS
ESGEQ
ESMR
ESOC
ESRO
ESSA

ESTABL
ESTEC
ETR

ETS

EUV

EV

EVA

EVM

EXO0S
EXOSAT
EXTRATERR

FARO

FED
FLT-SAT
M
FMRT
FOUND
Fov
FPR
FR
FRC
FSC
FSK
FWHM
FWS

GARP
GCA
GE
.GE.
GEMS

GEQPHYS
GEOS

GES FUR
WELTRAUM-
FORSCH

G.E.T.

GGSE

GHZ

GISS

GM
GMS
GMT
GOES
GP

GRAVR
GRE

energy

Early Apollo Scientific Experiment Package

Experimental Communications Satellite (NASA)

Environmental Data Service (NOAA)

Eccentric (Orbiting) Geophysical Observatory
(satellite, NASA)

Engineers Satellite (DOD)

electric (data camera carried on Apollo)

European Launch Development Organization
(ESRO) : — -
electric

electronics

Earth Limb Measurement Satellite (NASA-USAF)
environmental measurement experiment

Electromechanical Research (Company, England)
environment; environmental

end of file

Eccentric Orbiting Geophysical Observatory
(satellite, NASA)

Earth Observation Satellite (NASA)

Enérgetic Particle Explorer (satellite,
NASA)

energy per unit charge

Earth radiation budget (experiment)

Earth Resources Data Center

Earth Geodetic Satellite (USAF)

Environmental Research Laboratory (NOAA)

Earth Resources Observation System

Environmental Research Satellite (USAF)
extended range telescope

Earth Resources Technology Satellite (NASA)

ESRO Geostationary Earth-Orbiting (satellite)
electrically scanning microwave radiometer
European Space Operations Centre (ESRO)
European Space Research Organization
Environmental Science Services Adminis-
.tration (now NOAA)

establishment

European Space Technology Center (ESRO)
Eastern Test Range (also referred to as
Cape Canaveral)

Engineering Test Satellite

extreme ultraviolet

electron volt

extravehicular activity

Earth viewing (equipment) module

Exospheric Satellite (Japan)

European X-ray Observation Satellite (ESRO)
extraterrestrial

Flare-Activated Radiobiological Observatory
(satellite, DOD}’

Federal .

Fleet Satellite (USN)

frequency modulation

final meteorological radiation tape

foundation

field of view

flat plate radiometer

French Research (satellite, France)

Flight Research Center (NASA)

FLEETSATCOM (satellite, USN-USAF)

frequency.shift key

full width at half maximum

filter wedge spectrometer

Global Atmospheric Research Program
Geophysics Corporation of America

General Electric (Company)

greater than or equal to

Geostationary European Meteorological
Satellite (ESRO)

geophysical

Geodetic Earth-Orbiting Satellite (NASA);
Geostationary Earth-Orbiting Satellite
{ESRO)

Gesellschaft fiir Weltraunforschung (Center
for Space Research, Fed Rep of Germany)

ground elapsed time

gravity gradient stabilization experiment

gigahertz

Goddard Institute for Space Studies (NASA)

Geiger-Mueller; gram

Geostationary Meteorological Satellite
{Japan)

Greenwich mean time

Geosynchronous Operational Environmental
Satellite (NASA-NOAA; also called SMS) °

Gravitational Redshift Space Probe (NASA)

Gravitational Redshift Space Probe (NASA)

ground reconstruction equipment; ground
reconstruction electronics
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GREB

GRI
GROC

GRS

GSD
GSE

GSFC
GSM

.GT.
GUGMS

GV

HAC
HCMM

HCMR
HCo
HDRSS
HE
HEAO

HEOS

HETS

HFE

HR

HRIR
HRIRS
H.S.
HYDROMET
HZ

IAP
IBM
ICBM -
ICsu
1D
1nc
Incs
Incsp

1DsSCs

DT
IE
IFQV
IGRF
IGY
IME

IMP

INDASAT
INOP
INSAT
INST
INTA

INTASAT
INTELSAT
10N COMP
IPA

1Q8Y

R

IRBM
IRIG
IRIS
IRLS

IRR
IRTRN
ISAS
ISEE

1818

Galactic Radiation Experiment Background
(satellite, USN)

Groupe de Recherche Ionospherique (France)

Netherlands Committee for Geophysics and
Space Research

German Research Satellite (NASA-Fed Rep
of Germany)

Grid Sphere Drag (satellite, DOD)

geocentric solar ecliptic (coordinate
system)

Goddard Space Flight Center (NASA)

geocentric solar magnetospheric
(coordinate system)

greater than

Glavnoye Upravleniye Gidrometeorologicheskoi
Sluzhby (Main Administration of the
Hydrometeorological Service, USSR)

gigavolt

geosynchronous very high resolution
radiometer

High Altitude Observatory

Heat Capacity Map Mission (satellite,
NASA)

Heat Capacity Mapping Radiometer

Harvard College Observatory

high data rate storage system

helium

High-Energy Astrophysical Observatory
(NASA)

High-Eccentricity Earth-Orbiting
Satellite (ESRO)

high-energy telescope system

heat-flow experiment; heat-flow electronics’

" high resolution; hour

high-resolution infrared radiometer
high-resolution infrared radiometer sounder
high school

hydrometeorological

hertz (cycles per second)

Institute of Atmospheric Physics (USSR)
International Business Machines (Corp)
intercontinental ballistic missile
International Council of Scientific Unions
identification

image dissector camera

image dissector camera system

Initial (or Interim) Defense Communica-
tion Satellite Program (or Project) (DOD)
Initial Defense Satellite Communication
System (DOD) .
instrument definition team

Ionospheric Explorer (satellite, NASA-NBS)
instrument field of view

International Geomagnetic Reference Field
International Geophysical Year
International Magnetospheric Explorer
(satellite, NASA-ESRO)

Interplanetary Monitoring Platform
(satellite, NASA)

Indian Scientific Satellite (ISRO-USSR),
inoperable

Indian National Satellite (ISRO-USSR}
institute

Instituto Nacional de Tecnica Aeroespacial
{Spain}; the National Institute of
Aerospace Science

satellite (INTA, Spain)

International Telecommunications Satellite
(NASA-COMSAT)

Ionospheric Composition (satellite--see
DIAPO)

Institute for Physics of the Atmosphere
(SAs)

International Quiet Sun Year

infrared

intermediate range ballistic missile
Inter-Range Instrumentation Group
infrared-interferometer spectrometer;
International Radiation Investigation
Satellite (NASA-ESRO)

interrogation, recording, and location
system

infrared radiometry

infrared transmission .

Institute of Space § Aeronautical Science
(Japan)

International Sun-Earth Explorer (satellite,
NASA-ESRO)

International Satellite for Ionospheric
Studies (NASA-Canada)



ISRO
188
1TCZ
1108
ITPR
ITSA
iy
IUE

IZMIRAN

JPL
Jsc

LACATE
LAGEQS

LARC
cs
.LE.
LEPEDEA
LERC
LES
LETS
LL
LOFTI
LOGACS
LPSP

LRIR

Indian Space Research Organization

Ionospheric Sounding Satellite (Japan)

intertropical convergence zone

Improved TIROS Operational Satellite (NOAA)

infrared temperature profile radiometer

incremental tape recorder

Institute for Telecommumication of Sciences
and Aeronomy (formerly. a subdivision of
ESSA; now NOAA-ERL)

instrument unit

International Ultraviolet Explorer
(satellite, NASA-UK-ESRO)

Institute of Terrestrial Magnetism and
Aeronomy of the Academy of Sciences (USSR)

Johns Hopkins University
Jet Propulsion Laboratory (NASA)
Johnson Space Center (NASA)

kilobits per second
kiloelectron volt

kilogram

kilohertz

kilometer

magnetic activity index

Kitt Peak National Observatory
Kennedy Space Center (NASA)

Los Angeles

laboratory

lower atmosphere composition and temperature
Laser Geodetic Earth-Orbiting Satellite
(NASA)

Langley Research Center (NASA)

Large Astronomical Satellite (ESRO)

Los Alamos Scientific Laboratory
Lincoln Calibration Sphere

less than or equal to

lunar excursion module

low-energy proton and electron differential
energy analyzer

Lewis Research Center (NASA)

Lincoln Experimental Satellite (DOD)
low-energy telescope system

Lincoln Laboratory (MIT)

lunar module

Laboratory of Meteorological Dymamics

Low-Frequency Trans-Ionospheric (satellite,
USN-NRL)

Low-G Accelerometer Calibration System
(USAF)

Laboratoire de Physique Stellaire et
Planetaire (CNRS)

limb radiance inversion radiometer; low-
resplution infrared radiometer

Lunar Receiving Laboratory (JSC}

lunar roving vehicle

Large Space Telescope (satellite, NASA)
less than

Ling~Temco-Vought (Company)

meter, milli- (prefix)

Mercury Atlas

measurement of air pollution from satellite
Modified Advanced Research Environmental
Test Satellite (USAF) .

‘Ministry of Aviation Supply (UK)

magnetic attitude spin coil

Massachusetts

material

millibar

megacycle

medicine; medical

Meteoroid Technology (satellite, NASA)
Meteorological Satellite (ESRO)

million electron volts

milligram

megahertz

Missile Defense Alarm System (USAF)
minute

Massachusetts Institute of Technology
Mariner Jupiter/Saturn (spacecraft, NASA)
millimeter

Manned Orbiting Laboratory (satellite, DOD)
minus to plus

Max-Planck-Institut (Fed Rep of Germany)
medium resolution

medium-resolution infrared radiometer
microsecond

Manned Spacecraft Center (now Johnson Space
Center)
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MSEC
MSFC
MSN
MSS

MSSCC
MTS
MUSE
MW

NA

NACE
NADUC
NASA

NASC
NASDA
NATL
NATO

NCAR
NCC

NDRE
NEMS

NESC

NESS

NOMSS

NORAD
NORW

NOTS
NRC
NRL
NSA
NSF
NSsbC
NUCL
NWL
NWRC

0A
0AQ

OAR
OART

OAST

OBS
occ
OF0

3
OMNI

OMSF
ONR
OPEP
OPLE
OP OFF
ORBIS

ORS

0SCAR
0s0

0ss
0SSA

or
OTDA

ov

millisecond

Marshall Space Flight Center (NASA)
mission

Magnetic Storm Satellite {NASA-AFCRL);
multispectral scanner

multicolor spin-scan cloudcover camera
Meteoroid Technology Satellite (NASA)
monitor of ultraviclet solar energy
milliwatt

not applicable; Nora Alice (satellite,

DOD)

neutral atmosphere composition experiment

Nimbus/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-E microwave spectrometer; Near-
Earth Magnetospheric Satellite (ESRO)

National Envirommental Satellite Center
(now NESS) -

National Environmental Satellite Service
{NOAA)

National Geodetic Satellite Program

National Hurricane Center

National Institutes of Health

National Meteorological Center

Nimbus meteorological radiation tape

no national name

Navy Navigational Satellite System
National Oceanic and Atmospheric Adminis-
tration (formerly ESSA)

National Operational Meteorological
Satellite System

North American Air Defense Command

Norwegian

National Ocean 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
NCC) .

Office of Applications (NASA)

Orbiting Astronomical Observatory (satellite,
NASA)

Office of Aerospace Research (USAF-AFSC)

Office of Advanced Research and Technology
(NASA)

Office of Aeronautics and Space Technology
(NASA)

observatory

OPLE Command Center

Orbiting Frog Otolith (NASA experimental
spacecraft)

Orbiting Geophysical Observatory
(satellite, NASA)

other investigator

low-resolution omnidirectional radiometer
(on Explorer 7)

Office of Manned Space Flight (NASA)

Office of Naval Research

orbital-plane experiment package

Omega position and location experiment

operational off

Orbiting Radio Beacon Ionospheric
Satellite (NASA)

Octahedral Research Satellite (NASA);
Orbiting Rescarch Satellite (DOD)

Orbiting Satellite Carrying Amateur Radio

Orbiting Solar Observatory (satellite,
NASA)

Office of Space Science (NASA)

Office of Space Science and Applications
{NASA; now two separate offices)

Operational TIROS (satellite, NASA)

Office of Tracking and Data Acquisition
(NASA)

Orbiting Vehicle (satellite, USAF)



PAC
PAET
PAGEQS

PAM
PCM

RPA
RPM
RPS
RRL
RSRS
RTD
RTG
RTTS

Packaged Attitude Control (satellite, NASA)}

Planetary Atmosphere Experiment Test

Passive Geodetic Earth-Orbiting Satellite
(NASA)

pulse amplitude modulation

pulse coded modulation

Planetary Explorer

platform electronic package

pulse frequency modulation

Personnel Hazards Associated with Space
Radiation (satellite, USAF)

physics

principal investigator

picture element

prelaunch

pulse modulation; photomultiplier

pressure modulation radiometer; Pacific
Missile Range

photomultiplier tube

positive-negative (junction)

Polar Orbiting Geophysical Observatory
(satellite, NASA)

pulses per second

protection

pressure sensor

passive seismograph experiment

Photographic Technology Laboratory (JSC)

quarter-orbit magnetic attitude control
(system)

Ranger (spacecraft, NASA)

radium; radiation

Radar Calibration Target (satellite, ARPA)
Radiation Dosimeter (satellite, DOD)
Radio Astronomy Explorer (satellite, NASA)
random access memory (system)

return beam vidicon (camera)

resistance capacitor

Radio Corporation of America

research and development

republic

research

Radio Exploration Satellite (Japan)

radio frequency

Radiation Meteoroid (satellite, NASA);
Radiometric Measurement (satellite, DOD)
root mean square; Radiation Meteoroid
Satellite (NASA); Radiometric Measurement
Satellite (DOD)

retarding potential analyzer

revolutions per minute

revolutions per second

Radio Research Laboratories (Japan)

Radio and Space Research Station (England)
Research Technology Division (USAF)
radioisotope thermoelectric generator
real-time transmission system

stratospheric aerosol measurement

Satellite Mission Observation System
(satellite, USAF)

stratospheric and mesospheric sounder

Space and Missile Systems Organization
(USAF)

Smithsonian Astrophysical Observatory

Small Astronomy Satellite (NASA); Soviet
Academy of Sciences

Satellite for Aerospace Research (NASA)
satellite

Satellite Antenna Test System (NASA)

Santa Barbara Research Center

scanning microwave spectrometer

Signal Corps Engineering Laboratories

school

science

surface composition mapping radiometer

Signal Communication by Orbiting Relay
Equipment (satellite, DOD)

selective chopper radiometer

San Diego

Solar Explorer (satellite, NASA)

Ocean Dynamic Satellite (NASA)

second; secondary electron conduction
(vidicon tube)

Sequential Collation of Range (satellite,
USAF)

space environment monitor

Spinning Satellite for Electric Rocket
Test (NASA)

Space Experiment Support Program

Space Environmental Support Project Office

Soviet Hydrometeorological Service
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SIBS
S1DS

SIM
SIRS

SM
SMMR

SMS

SNAP
SOEP
SOLRAD
SPADES

SPHINX

SPM
SR

SRATS
SRC

SRI
SRT
§scC
SSD
SSs
SST
STADAN

STARAD
STD
STDN
STER
STL

STN
STP

STRATOS
STUD
SUI

SURCAL
SVC

SW
SWRF
SYNCOM
SYST

TAC
TACOMSAT
TATS
TATSACOM

D

TDP
T+DR
TDRSS
TEC
TECH
TEI
TELESAT

TEMP

TET

TETR

THIR
THORAD-AGE
TIMATION
TIP

TIROS

TL
TLI
™
TOMS
TOPO
TOPS

TOPSI
TOS

TOVS
TRAAC

TRANET
TRANSP
TRS
TRW

Salk Institute for Biological Studies

Space Investigations Documentation System
(NASA)

scientific instrument module

satellite infrared spectrometer; System for
Information Retrieval and Storage (NSSDC)

San Marco (satellite, NASA-Italy)

scanning multispectral microwave radiom-
eter

Synchronous Meteorological Satellite
(NASA)

systems for nuclear auxiliary power

solar-oriented experiment package

Solar Radiation (satellite, NASA-DOD)

Solar Perturbation and Atmospheric Density
Measurement Satellite (DOD)

Space Plasma High Voltage Interactive
Experiment (satellite, NASA)

solar proton monitor

Solar Radiation (satellite, NASA); scanning
radiometer; sounding rocket

Solar Radiation and Thermospheric Structure
(satellite, Japan)

Space Research Council; Science Research
Council

Stanford Research Institute

supporting research and technology
spin-scan cloudcover camera

Space Science Division (JPL)

Small Scientific Satellite (NASA)
satellite-to-satellite tracking

Spacecraft Tracking.and Data Acquisition
Network (now STDN)

Starfish Radiation (satellite, NASA)
standard ) .
Spaceflight Tracking and Data Network (NASA)
steradian

Space Technology Laboratories (now TRW
Systems Group)

station

Solar Terrestrial Probe (satellite, NASA);
Solar Terrestrial Physics

stratosphere

studies

State University of lowa (now University
of Iowa)

Surveillance Calibration (satellite, DOD)
service

southwest

Sine Wave Response Filter (program)

Synchronous Communication (satellite, NASA)

system

Technology Application Center
Tactical.Communications Satellite (DOD}
Test and Training Satellite (NASA)
Tactical Satellite Communications
(program, DOD)
Thor-Delta (satellite, ESRO); launch
vehicle (NASA-USAF)
Tracking Data Processor (program)
tracking & data relay
tracking and data relay satellite system
telemetry and command; transearth coast
technical; technology
transearth injection
satellite, Canada (also referred to
as ANIK)
temporal; temperature
telescope and electron telescope
Test and Training (satellite, NASA)
temperature-humidity infrared radiometer
Thor Augmented Delta Agena {launch vehicle)
Time Location System (USN)
Tracking Impact Prediction (satellite, DOD)
Television and Infrared Observation
Satellite (NASA)
team leader
translunar injection
team member
total ozone mapping system
topographic
Thermal Noise Optical Optimization
Communication System (NASA)
topside (sounder) (satellite, NASA)
TIROS Operational Satellite (or System)
(NASA)
TIROS operational vertical sounder
Transit Research and Attitude Control
(satellite, USN)
Doppler Tracking Network (USN)
transportation )
Tetrahedral Research Satellite (USAF)
Thompson, Ramo, Wooldridge, Inc



TWERLE

UCLA

VISSR
VTPR

W
WBVTR
WDC
WDC-A-RES
WEFAX
WFC
WGSPR
WMO
WPM
WRESAT
WS

WSMR
WIR

WWW

Test and Training Satellite (NASA) (also
called TATS, TETR)

tropical wind energy conversion and
reference level experiment

university

University of California at Los Angeles
ultrahigh frequency

United Kingdom

United States .

United States Army; United States of America
United States Air Force

United States Navy

Union of Soviet Socialist Republics
universal time

ultraviolet

ultraviolet nitric-oxide experiment
ultraviolet spectrometer

volt

variation

very high frequency

very high resolution radiometer
visible infrared spin-scan radiometer
very low frequency

vertical temperature profile radiometer

watt

wideband video tape recorder

World Data Center

World Data Center A for Rockets and
Satellites

weather facsimile

Wallops Flight Center (NASA)

Working Group for Space Physics Research

World Meteorological Organization

words per minute

Weapons Research Establishment Satellite
(Australia)

Wallops Station (NASA; now Wallops Flight
Center)

White Sands Missile Range

Western Test Range (also referred to as
Vandenberg AFB)

World Weather Watch

atomic number
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