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PLANETARY AND HELIOCENTRIC
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This catcgcry mcludcs geoccﬂmcsp twﬁoseprxmaryms;omswmm mo

- sensing measurements of the earth and its. ammsphera Spacecraft thatcarry
instrumentation to make geodesy and gravimetry msm‘mems are also. mchmd.
Technology, engineering, and communications spacecraft or mvestxg’amns are. nat :
because NSSDC docs not amhxvc suchdata. . e

ASTRONOMY, ASTROPHYSICS AND SOLAR PHYSICS

This category consists of scientific satellites desxgncd to conduct mvcsugauons of the sun Lo
 stellar objects, nonstellar sources, and interstellar phmnena. 'Ihesc satzﬂnes axe o
geocenmc except for the sclenocenmc RAE-B. , -

GEOSTATIONARY AND fﬂGH~AL‘I’ITUDE SCiENTH’iC

- This category includes those sateHites deszgned to cendmz mvesugaaons cf the .
characteristics of near-earth space from orbits with apogees near geostationary a‘kxwde ;
‘higher. Three of the spacecraft are selenocentric. Conmunmamns sateiktes are not
included because NSSDC does not archive suchdata. =~ .

LOW- AND MEDIUM- ALTITUDE SCIEN’HF‘IC
This category includes those spacectaft whose apogecs are weli bciow gmamaary

altitude and whose primary purpose is to conduct i mvcsugaams in the near-
environment.




NSSDC/WDC-A-R&S 88-07

DATA CATALOG SERIES FOR SPACE SCIENCE
AND APPLICATIONS FLIGHT MISSIONS

Volume 1A

DESCRIPTIONS OF PLANETARY AND HELIOCENTRIC
SPACECRAFT AND INVESTIGATIONS

Edited By

Winifred Sawtell Cameron
Robert W. Vostreys

Second Edition
March 1988

National Space Science Data Center (NSSDC)/

World Data Center A for Rcckets and Satellites (WDC-A-R&S

National Aeronautics and Space Administration
Goddard Space Flight Center
Greenbelt, Maryland 20771



PREFACE TO THE SECOND EDITION

The decision to reprint Volume 1A of the Data Catalog Series for
Space Science and Applications Flight Missions was made primarily
because it was no longer available when its companion, Volume 1B,
was completed in April 1987. Although Volume 1A was printed in
September 1982, in this second edition no changes were made to the
original text, since it described spacecraft and experiments as «
they actually were during the acquisition of the data in Volume 1B.
The only significant ‘revision made in the second edition was the
addition of Appendix E, which is an index showing the pages in
Volume 1A where one can find descriptions of the spacecraft and
experiments corresponding to the data sets described in Volume 1B.

The organization of Appendix E is the same as that of Volume 1B.
Thus, Appendix E to this second edition is ordered alphabetically
by NSSDC spacecraft common name. The associated investigations,
arranged alphabetically by Principal Investigator's last name,
follow each spacecraft name.

Because of the organization of Volume 1A by planets and disciplines,
many descriptions are repeated. For example, the description of the
Voyager 2 spacecraft appears on page 68 under Jupiter, on page 83
under Saturn, and on page 94 under Interplanetary Investigations.
Appendix E gives only the number of the first page on which a given
description can be found. Thus, only page 68 is given for the
Voyager 2 spacecraft. The index added to this edition should allow
users to work smoothly from the organization of Volume 1B to that of
Volume 1A.

The second edition was prepared by employees of the on-site
contractor, Science Applications Research (SAR).

March 1988 John E. Jackson
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PREFACE TO THE FIRST EDITION

This volume, Brief Descriptions of Planetary and Helliocentric
Spacecraft and Investigations, part of the Data Catalog Series for
Space Science and Applications Flight Missions, represents the work
of many people. The series will describe the data sets held by
NSSDC, some of the data sets held by NASA-funded investigators, and
some of the data sets held by foreign investigators; and the series
will serve as pointer documents for extensive data sets held and
serviced by other government agencies.

We would like to thank the many spacecraft and experiment personnel
who over the years provided much of the information contained in this
volume. The cooperation of the investigators in supplying current
status information is gratefully acknowledged. Thanks also are
extended to the other NSSDC personnel, employees of the on-site
contractor, M/A-COM Sigma Data, Inc., who have been involved in the
information handling necessary to produce this volume. Special
acknowledgment is given to Mary Elsen for her extensive editorial
assistance and to the File Management group, supervised by Dorothy
Rosenblatt, for their special computer processing to accommodate the
format of this volume.

The Data Center is continually striving to increase the usefulness of
its data holdings, supporting indexes, and documentation. Scientists
are invited to submit their space science data and comments to NSSDC.
Catalog recipients are urged to inform potential data users of its
availability.

September 1982 Winifred Sawtell Cameron
Robert W. Vostreys
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Introduction



1.1 PURPOSE

The National Space Science Data Center (NSSDC) was established by

the National Aeronautics and Space Administration (NASA) to provide data and
information from space science and applications flight investigations in
support of additional studies beyond those performed as the principal part of
any flight mission. This volume is one of a series of eleven that will
describe (1) the holdings of all spacecraft flight investigations for which
NSSDC possesses data or can direct people to the data source, -(2) all data
sets held by NSSDC, (3) some of the data sets held and serviced by NASA-funded
investigators, and (4) some of the data sets held and serviced by foreign
investigators; and the series will serve as pointer documents for extensive
data sets held and serviced by other government agencies, particularly the
National Oceanographic and Atmospheric Administration (NOAA). There is one
major omission from this series: the extensive set of data obtained from the
lunar missions conducted by NASA, supplemented by a few small photographic
data sets from Soviet missions. These are described in the Catalog of Lunar
Mission Data (NSSDC/WDC-A-R&S 77-02) and will not be repeated in this series,
except for a few cases. The data from IMP-E, Apollo 15 subsatellite, and
Apollo 16 subsatellite are included in the series, since these data are
important to disciplines other than those connected with lunar studies. Some
of the experiments of the Apollo ALSEP missions also yielded useful data for
magnetospheric and interplanetary physics, but these are not included in the
series, since the instruments were confined to the surface of the moon.
Readers should consult the Catalog of Lunar Mission Data if they are
interested in such data sets.

The series consists of (1) five volumes that describe the spacecraft and their
associated investigations (experiments) separated, mainly, into various orbit
categories, (2) five corresponding volumes that describe the various orbital
information and investigation data sets, and (3) a master index volume. In
some cases certain data sets appear in more than one data set volume, since
they are important to a discipline not normally related to most of the
investigations on a given spacecraft. The five categories of spacecraft are
(i) Planetary and Heliocentric, which include planetary flybys and probes,
(ii) Meteorology and Terrestrial Applications, (iii) Astronomy, Astrophysics,
and Solar Physics, which are all geocentric except the selenocentric RAE-B,
(iv) Geostationary and High-Altitude Scientific, and (v) Low- and
Medium-Altitude Scientific. It is impossible to provide an organization of
categories that separates the investigations cleanly into scientific
disciplines, since many missions were multidisciplinary.

Each volume is organized in a way that is believed to be most useful to the
user and is described for each such volume in the Organization Section. For
standard types of orbital information, i.e., predicted, refined, and
definitive, the information is given in a tabular form to avoid repeating the
same brief description an inordinate number of times. The standard
description of a data set from an investigation is a free text brief
description, since the wide variety of instruments precludes using a tabular
format in most cases.

TOPRCE W AMK NOT FILMED

pAGR . SHIENKIONAMLY BLAMS



This catalog series has been prepared following a two-year survey and
follow=-up activity by NSSDC personnel to obtain information about the
completeness of the NSSDC holdings and to solicit the description of data sets
that will be serviced by individual investigators; these latter data sets are
referred to as directory data sets. This survey was conducted only for NASA
missions launched after December 31, 1962, but it includes the majority of
NSSDC holdings. Unfortunately, of the 100 investigators surveyed,
representing 346 inactive (no longer associated with an active science working
team or equivalent) experiments, a small percentage failed to respond in 17
months of concerted solicitation of information. Consequently, there are now
20 investigations for which NSSDC has no data that will be dropped from this
catalog series, since it would be irresponsible for NSSDC to send requesters
to a possible data source that no longer has data or is non-responsive. The
investigations that are being dropped from the NSSDC catalogs are identified
in the appropriate volumes in the series. A small, but non-trivial, number of
investigations were identified for which data no longer exist or for which the
instrument failed at launch. These investigations are included in the
spacecraft/investigation volumes so that users will know that it is fruitless
to try to obtain such data anywhere.

The main purpose of this series is to identify the data and the contact from
whom the data can be obtained within the scope previously defined. 1In
addition, we have tried to identify the personnel involved with the
investigation, so that a user will know whom to contact for an obscure or
detailed piece of information relative to a given data set that NSSDC may not
possess. Consequently, we have tried to provide the current affiliation of
the investigators. In some cases we know that people have retired or have
gone into different areas of endeavor. The latter case is treated by showing
the last affiliation of such an individual and denoting that he is no longer
affiliated by printing NLA after the individual's name. Since this series is
oriented toward helping interested persons to obtain data from flight
investigations and helping NSSDC to serve as an effective switching center,
the spacecraft/mission personnel are identified at the institution where they
performed their relevant duties. The term NLA is printed with the names of
these personnel if they are no longer associated with the given institution.

It is hoped that this series will serve for many years as the source documents
for data in the disciplines that NSSDC handles. The annual NSSDC Data Listing
will be used to update the time intervals for which data are available and to
identify in brief form the new data sets that become available in the future.
The annual Report of Active and Planned Spacecraft and Experiments will be
used to describe the new spacecraft and experiments which are placed in orbit.



1.2 ORGANIZATION

This catalog contains descriptions of the planetary and heliocentric
spacecraft launched for which NSSDC has information. Described for those
spacecraft are the investigations for which NSSDC has archived data.

The catalog is organized by planet, out from the sun, and then by heliocentric
missions that collected interplanetary data. Included are the Pioneers 10 and
11 spacecraft which are on trajectories to take them out of the solar system.
A description of missions to the moon, with descriptions of the spacecraft,
experiments, and data archived is contained in the Catalog of Lunar Missions
Data (NSSDC/WDC=-A-R&S 77-02) and is not repeated here. It was not possible

to obtain information from the following investigations on the availability of
data and they are not included in the catalog.

Spacecraft NSSDC 1D Investigation Name Principal Investigator

Mariner 4 64-077A~03 Faraday Cup H. S. Bridge
64-077n-08 S=-Band Occultation A. J. Kliore
64-077A-05 Cosmic Ray Protons and

Electrons J. A. Van Allen

Pioneer 7 66-075A-07 Celestial Mechanics J. D. Anderson

Mariner 5 67-060A=-01 S-Band Occultation A. J. Kliore
67-060n-04 Trapped Radiation Detector J. A. Van Allen

Pioneer 8 67-123A-08 Celestial Mechanics J. D. Anderson

Pioneer 9 68-100A~-08 Celestial Mechanics J. D. Anderson

Pioneer 10 72-012A-08 Infrared Radiometer A. P. Ingersoll

Pioneer 11 73-019A~08 Infrared Radiometer A. P. Ingersoll

The format for the experiments has been ordered by categories generally in
order of the number of investigations. The categories discussed are (1)
Imaging, (2) Particles and Fields, (3) Ultraviolet, (4) Infrared, (5) Radio
Science and Celestial Mechanics, (6) Atmospheres, (7) Surface Chemistry, (8)
Biology, and (9) Polarization.

Only investigations with some data either available from NSSDC or where the
source of data is known are discussed. Table 1, however, lists all the
experiments that were aboard the various spacecraft and indicates the status
(all or partial, no data, or failed) of the data. Since NSSDC has only a few
photographs from the U.S.S.R. =-- Veneras 9, 10, 13, and 14 -- and no other
data, only these investigations will be presented and included in Table 1;
Table 2 contains planetary missions with planetary investigations listed by
categories of data that are available at NSSDC. For complete coverage of the
solar system, and for reference, Table 3 (from the Catalog of Lunar Missions),
similar to Table 1, except that it covers lunar missions, is presented at the
end of this catalog. Appendix A is an index to planetary missions, Appendix B
is an index to missions that were primarily planetary but had investigations !
that only collected interplanetary data in the cruise mode, and Appendix C



contains an index to missions whose investigations were designed to collect
only interplanetary data. Appendix D contains definitions for terms and
acronyms that may not be readily recognized by the users of this document. In
Table 1 there are many similar investigations with similar names, but they are
listed separately in order to indicate status of availability of data. Under
Radio Science and Celestial Mechanics, for example, there is only one
investigation named Radio Occultation, yet occultation data were obtained at
all the planets. These will be identified in Volume 1B, which is a companion
volume describing the data sets obtained by the experiments described in this
volume. It should be pointed out that many of the investigations obtained
data from the interplanetary region, particularly in the particles and fields
category.



1.3 NSSDC PURPOSE, FACILITIES, AND SERVICES

The National Space Science Data Center (NSSDC) was established by the National
Aeronautics and Space Administration (NASA) to provide data and information
from space science and applications investigations in support of additional
studies beyond those performed by principal investigators. As part of that
support, NSSDC has prepared this series of volumes providing descriptions of
archived data, divided into five categories as presented in Section 1.1 (and
see inside front cover). In addition to its main function of providing
selected data and supporting information for further analysis of space science
flight experiments, NSSDC produces other publications. Among these are a
report on active and planned spacecraft and experiments and various users
guides.

Virtually all the data available at or through NSSDC result from individual
experiments carried on board individual spacecraft. The Data Center has
developed an information system utilizing a spacecraft/investigation/data
identification hierarchy. This catalog is based on that information system.

NSSDC provides facilities for reproduction of data and for onsite data use.
Resident and visiting researchers are invited to study the data while at the
Data Center. The Data Center staff will assist users with additional data
searches and with the use of equipment. In addition to spacecraft data, the
Data Center maintains some supporting information and other supporting data
that may be related to the needs of the researchers.

The Data Center's address for information (for U.S. researchers) follows:

National Space Science Data Center
Code 601.4

Goddard Space Flight Center
Greenbelt, Maryland 20771
Telephone: (301) 344-6695

Telex No.: 89675

TWX No.: 7108289716

Researchers who reside outside the U.S. should direct requests for information
to the following address:

World Data Center A for Rockets and Satellites
Code 601

Goddard Space Flight Center

Greenbelt, Maryland 20771 U.S.A.

Telephone: (301) 344-6695

Telex No.: 89675

TWX No.: 7108289716



1.4 DATA ACQUISITION

NSSDC invites members of the scientific community involved in spaceflight
investigations to submit data to the Data Center or to provide information
about the data sets that they prefer to handle directly. The Data Center
assigns a discipline specialist to work with each investigator or science
working team to determine the forms of data that are likely to be most useful
to the community of users that obtain data from NSSDC. The pamphlet
Guidelines for Submitting Data to the National Space Science Data Center can

be provided on request.
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Table 2

Planetary Missions, by Category of Data Available at NSSDC

INVESTIGATION INVESTIGATION
CATEGORY PLANET MISSIONS CATEGORY PLANET MISSIONS
IMAGING MERCURY MARINER 10 INFRARED MERCURY MARINER 10
VENUS MARINER 10 VENUS MARINER 2
PIONEER VENUS 1-ORBITER MARINER 10
VENERA 9 PIONEER VENUS 1-ORBITER
VENERA 10 PIONEER VENUS LARGE
VENERA 13 PIONEER VENUS SMALL 1
VENERA 14 PIONEER VENUS SMALL 2
MARS MARINER 4 PIONEER VENUS SMALL 3
MARINER 6 MARS MARINER 6
MARINER 7 MARINER 7
MARINER 9 MARINER 9
VIKING 1-ORBITER VIKING 1-ORBITER
VIKING 2~ORBITER VIKING 2-ORBITER
VIKING 1-LANDER JUPITER VOYAGER 1
VIKING 2-LANDER VOYAGER 2
JUPITER PIONEER 10
PIONEER 11 RADIO SCIENCE & MERCURY MARINER 10
VOYAGER 1 CELESTIAL MECHANICS VENUS MARINER 2
VOYAGER 2 MARINER 5
SATURN PIONEER 11 MARINER 10
VOYAGER 1 PIONEER VENUS 1-ORBITER
VOYAGER 2 PIONEER VENUS 2~BUS
PIONEER VENUS-LARGE
PARTICLES & PIELDS MERCURY MARINER 10 PIONEER VENUS~-SMALL 1
VENUS MARINER 2 PIONEER VENUS-SMALL 2
MARINER 5 PIONEER VENUS-SMALL 3
MARINER 10 MARS MARINER 4
PIONEER VENUS 1-ORBITER MARINER 6
PIONEER VENUS 2-BUS MARINER 7
MARS MARINER 4 MARINER 9
VIKING 1-ORBITER
JUPITER PIONEER 10 VIKING 2-ORBITER
PIONEER 11 VIKING 1-LANDER
VOYAGER 1 VIKING 2-LANDER
VOYAGER 2 JUPITER PIONEER 10
SATURN PIONEER 11 . PIONEER 11
VOYAGER 1
ULTRAVIOLET MERCURY MARINER 10 VOYAGER 2
VENUS MARINER 10 SATURN PIONEER 11
PIONEER VENUS 1-ORBITER ATMOSPHERE VENUS PIONEER VENUS 1-ORBITER
MARS MARINER 6 PIONEER VENUS 2-BUS
MARINER 7 PIONEER VENUS LARGE
MARINER 9 PIONEER VENUS~SMALL 1
JUPITER PIONEER 10 PIONEER VENUS-SMALL 2
PIONEER 11 PIONEER VENUS-SMALL 3
VOYAGER 1 MARS VIKING 1-ORBITER
VOYAGER 2 VIKING 2<ORBITER
VIKING 1=-LANDER
VIKING 2~LANDER
JUPITER PIONEER 10
PIONEER 11
VOYAGER 2
SATURN PIONEER 11
SURFACE CHEMISTRY MARS VIKING 1-LANDER
VIKING 2~-LANDER
BIOLOGY MARS VIKING 1-LANDER

VIKING 2~LANDER

n
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MERCURY

Plate 1. This is a collection of press release photographs of various aspects
of the planet Mercury from the Mariner 10 mission, the only mission to go to
Mercury. It was the first mission to use the gravitational assist from one
planet (Venus) to go on to another planet (Mercury). (A) P14470 is a mosaic
of medium-resolution images presenting the hemisphere of Mercury seen by the
spacecraft on the incoming trajectory on the first encounter of the flyby. It
shows the lunar highlands-like nature of Mercury. (B) P14580 is a mosaic of
medium~-resolution images of the hemisphere of Mercury seen by the spacecraft
on its outgoing trajectory on the first encounter. It shows some smooth
areas. The spacecraft later had two more encounters, each spaced 6 months
apart. (C) P14469 is a high-resolution (about 100m) photo showing a two-level
flow in a large crater. (D) P15046 is a high-resolution (about 100m) image
showing some of the long ridges traversing all topography which are apparently
unique to Mercury among the planets.
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INTRODUCTION

It was felt that the presentation of investigations in categories and by
planets would be most useful to the scientific community. In this way, a
possible user of data could determine quickly and easily the data that have
been gathered at each planet. This information can be obtained most quickly
by consulting Table 1 for all investigations and their status in regard to
data archived at NSSDC from planetary and interplanetary missions, Table 2 for
general categories at each planet, and Appendix A for details.

The first planet to be covered in this catalog is Mercury. There has been
only one mission to Mercury, namely Mariner 10. There were, however, three
passes (encounters) past the planet. In the second part of this catalog,
which contains discussions of the data sets pertaining to the investigations
on Mariner 10 that covered Mercury, the data sets will be presented according
to encounter. There were seven investigations for which NSSDC either has the
data archived or knows the source of the archived data; these investigations
fall under five categories: (1) Imaging, (2) Particles and Fields, (3)
Ultraviolet, (4) Infrared, and (5) Radio Science and Celestial Mechanics, and
they are presented in that order. All investigations that dealt with a
category are discussed under that category.

Following the planetary investigations sections for the planets, those
planetary missions that carried the interplanetary region investigations are
presented. Appendix B indexes this section. This section, in turn, is
followed by the interplanetary missions whose investigations collected only
interplanetary data. These missions all had heliocentric orbits. Appendix C
indexes this section in detail.
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SPACECRAFT

SARRAARNANRAARNEAANA A RANNSOAE MARINER JO#SAsARwmunAnansatasasnss

SPACECRAFT COMMON NAME~ MARINER 10

ALTERNATE NAMES~ MARINER 73, PL-T732A
MARINER=~J VENUS/MERCURY, MARINER VENUS /MERCURY 7
6919

NSSDC ID- 73-085A

LAUNCH DATE- 11/03/73

LAUNCH SITE=- CAPE CANAVERAL, UNITED STATES

LAUNCH VEHICLE~ ATLAS

WEIGHT~ 504. kG

SPONSORING COUNTRY/AGENCY
UNITED STATES NASA-0SSA
INITIAL ORBIT PARAMETERS
ORBIT TYPE- MERCURY FLYBY

PERSONNEL
PM - W.E,
PS = J.A.

GIBERSON
DUNNE

NASA-JPL
NASA-JPL

BRIEF DESCRIPTION
This spacecraft
pull of one planet

was the first to use the gravitational
(Venus) to reach another (Mercury), The
spacecraft structure was an 18.1%-kg (40 \bd. eight-siceq
framework with eight electronics compartments. It measured
1.39 g diagonally and 0.457 m in depth. Two solar panels, each
2.7 ® long and (.97 m wide, were attached at the top.
supporting 5.1 sq ® of solar cell area. The rocket engine was
liquid-fueled, with two sets of reaction jets used to stabilize
the spacecraft on three axes, It carried @ \low-gain
osnidirectional antenna, composed ot a honeycomb-disk parabelic
reflector, 1.37 @ in diameter, with focal Length 5% cm, Feeds
enabled the spacecraft to transmit at S-band and X-band
frequencies. The spacecraft carried a Canopus star tracker,
located on the upper ring structure cf the octagorat satellite,

and acquisition sun sensors on the tips of the solar paneis.
The interior of the spacecratt was insulated with multilayer
therral blankets at top and bottcr. A sunshade was degployeg
after launch to protect the spacecraft on the solar-oriented
side. Instruments aboard the spacecraft wmeasured the
atmospheric, surface, and physical characteristics of Mercury
and Venus . Experiments includea television phatogracty.
magnetic field, plasma, infrared radiometry, ultraviolet
spectroscopy, and radic science detectors. An experimental

X-band, high~frequercy transmitter was flown for the first tive
on this spacecraft. Mariner 10 was placed in a parking orkit
after launch for approximately 25 min, then placed in orbit
around the sun enroute to Venus. The orbit direction was
cpposite to the motion of the earth around the sur, Mid-course
corrections were made. The spacecraft passed Venus on February
S, 1974, v a distance of 4200 km. It crossed the orbit of
Percury on March 29, 1974, st 2046 UT, at a distance of about
7C4 km from the surface. The TV and UV experiments were turrec
on the comet Kohoutek while the spacecraft was on the way to
Venus. A second encounter with Mercurys, when more photographs
were taken, occurred on Septesber 21, 1974, at an altitude of
about 47,000 km. A third and Last Mercury encounter at an
altitude of 327 kms, with additional photography of about 300
photographs and magnetic field measurements accurred on March
1€, 1975. Engineering tests were continued urtil March 24,
1975, when the supply of attitude-control qas was depleted and
the mission was terminated.

INVESTIGATIONS

IMAGING

m=-mwes MARINER 10, MURRAY - oo oo

INVESTIGATION NAME- TELEVISION PHOTOGRAPHY

NSSDC ID~ 73-085A-01 INVESTIGATIVE PROGRAM
CODE EL-4, SCIENCE
INVESTIGATION DISCIPLINE(S)
PLANETARY ATMOSPHERES
PLANETCLOGY
PERSONNEL
PI - 8.C. MURRAY CALIF INST OF TECH
0l = M.J.S.BELTON KITT PEAK NATL oBS

0l ~ G.P. KUIPER(DECEASED) U OF ARI20NA
01 - V.E. SUOMI U OF WISCONSIN
Ol ~ N.J. TRASK, JR. US GEOLOGICAL SURVEY
01 = D.E. GAULT NASA-ARC
0] - B.W. MHAPKE U OF PITTSBURGH
01 ~ M.E. DAVIES RAND CORP
0I - B.T. O'LEARY PRINCETON U
BRIEF DESCRIPTION

The objectives of this experiment were to photogragh the
surfaces (upper atmosphere in the case of Venus) of the planets
Venus and Mercury. fFor Venus, the objectives were to
investigate the time-dependent properties of the Uv clouds, and
to obtain high-resolution imagery of the main clouds. For
Mercury, the objectives were t¢ ®ap its major physiographic
provinces, determine its spin axis orientation, establish
cartographic coorcinate system, search for Mercurian

and

PRECEDING Pihik

satellites. The equipment consisted of two spherical (150 mm
diameter) Cassegrain telescopes with eight filters, attached to
6EC  1-inch vidicon tube cameras (1500 an focal tength and 0.5
deg field of view) for narrow-angle photography. An auxiliary
optical system mounted on each camera provided wide-angle (62
mm  focal Llength and 11 x 14 deg field of view) photograpghy by
moving a mirror on a filter wheel to a position in the optical
rath, Exposure time ranged from 3 ms to 12 3, and each tamera
took a picture every 42s. The TV picture consisted of 700 scan
Lines with 832 picture elements/line, which were gigitally
coded into &-bit words for transmission. There were eight
filter wheel positions: (1) wide-angle image relay mirror, (2)
blue bandpass., (3) uv potarizing, (4) minus UV high pass, (5)
clear, (6) UV bandpasss (7) defocusing Lens (for calibration).,
and (8) yellow bandpass. About 7000 photographs were obtained
of Venus and Mercury, with a maximum resolution of 100 m for
Mercury, Three photographic passes, separated by 6+-month
intervals, were mage for Mercury. Further details of the
experiment car be obtained from NS5DC 75~18, and Icarus, v. 15,
n. 2, October 1971. Science results on Mercury may be obtained
from J,. Geophys. Res., v. 80, p. 17, June 1975, and on venus in
Science, v. 183, p. 4131, March 1974.

PARTICLES AND FIELDS

m====== MARINER 10, BRIDGE---~--m-woe-emcaoao o

INVESTIGATION NAME- MEASUREMENT OF PLASMA ENVIRONMENT

NSSDC ID- 73-085A-03% INVESTIGATIVE PROGRAM
CODE EL-4, SCIENCE
INVESTIGATION DISCIPLINE(S)
PARTICLES AND FIELDS
PERSONNEL
Pl - H.S. BRIDGE MASS INST OF TECH
01 =~ J.H. BINSACK MASS INST OF TECH
Ol - A.Jd., LAZARUS MASS INST OF TE(H
o1 - 5. OLBERY MASS INST OF TECH
01 = S.J. BAME LOS ALAMOS SCI LAB
61 - M.D. MONTGOMERY LOS ALAMOS SCI LAB
Ol =~ A.J. HUNDHAUSEN NATL CTR FOR ATMOS RES
01 = J.R. ASBRIDGE LOS ALAMOS SCl iLAB
0l - K OGILVIE NASA=GSFC
01 = L.F. BURLAGA NASA~GSFC
OI = R.E. HARTLE NASA-GSF(
OI = C.W. SNYDER NASA=JPL
01 - 6.L. SISCOE U OF CALIF, LA
BRIEF DESCRIPTION
The experiment was designed to determine the mode of
interaction tetween the planet Mercury and the solar wind., to
make 2 comprehensive study of the plasma regime at Mercury, to
verify and extend previous observations of the solar wind

interaction with venus, to clarify the role of electrons in the
interactions, and to study the solar wind from 1 to 0.s AU,
Instrumentation for the experiment consisted ot two
sunward-facing electrostatic analyzers (SESA) and one backward

facing electron spectrometer (BESA). These three detectors
were mounted on a scanning platform, which could be swept at 1
deg/s through an arc of 120 deg centered on a direction in the
ecliptic plane 6 deg east of the spatecraft-sun line. Both
SESAs failed to return data. They were to measure positive
ions from (.08 to 8 kev and electrons from ¢ to 400 eV. The

BESA had a fan-shaped field of view of
plus or minus 13.5 deg. The larger angie was normal to. and
symmetric abcut, the scan arc. An  electron spectrum was
obtained every 6 s, and consisted of flux measurements in 15
logarithmically spaced energy channels <(with channel width
delta E/E=6.€X) within the energy range 13.4 to 690 eV.
Because solar wind flow past the spacecraft introductes angular
distortion of the electron distribution function compared to
what would be observed 4in the solar wind rest frames it was
possible, by taking into account this distortion and the
spacecraft sheath characteristics, to derive some of the solar
wind plasma parameters such as idon bulk speed, electron
temperature, and electron density. The reliability of these
parameters is necessarily dependent on the validity of the
spacecraft sheath model employed in the analysis, and is thus
affected by time changes in the ambient solar wind.

plus or minus 3.5 deg by

TTm= MARINER 10, NESS===mmsmmo e e e eiaeanas
INVESTIGATION NANE- FLUXGATE MAGNETOMETERS

NSSDC ID- 73-085A-04 INVESTIGATIVE PROGRAM

CODE EL-4, SCIENCE

INVESTIGATION DISCIPLINE(S)
PARTICLES AND FIELDS
PLANETOLOGY

o
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PERSONMEL
PL =~ M.f. NESS NASA-GSFC
01 - K.d. BEHANNON NASA-GSFC
01 = R.P. LEPPING NASA-GSFC
01 = Y.C. WHANG CATHOLIC U OF AMERICA
BRIEF DESCRIPTION
This experiment consisted of two triaxial fluxgate

magnetometers sounted on a common boom 2.3 m and 5.8 @ from the
spacecratt and designed to measure the vector magnetic field in
the vitinity of Mercury and Venus and in the interplanetary
medium, Outputs frow the two magnetometers were simultaneously
analyzed to separate ambient fields from spacecraft fields.
Each sensor hao cual operating ranges of minus to plus 16 nT
and 128 nT, with digitization accuracies of 0.03 nT and 0.26
nT, respectively. Bias offset capability extended the operating
range to minus or plus 3188 nY, During the primary phase of
the mission (Novester 3, 1973, tc PFarch 29, 1974) and during
the second and third Mercury encounters, 25 vectors per second
were sampied by the primary outboard magnetometer and
transsitted to Earth. At other times, a2 lower data rate mode
was used during which five vectors per second were transamitted.

The experiment functioned normally throughout the Life of the
spacecraft. Ffor further details, see N. F. NESS et al..,
Science, v. 183, p. 1301.

------- MARINER 18, SIMPSON ———— -

INVESTIGATION NAME- ENERGETIC PARTICLES

NSSDL ID- 73-085A-07 INVESTIGATIVE PROGRAM
CODE EL-4» SCIENCE
INVESTIGATION DISCIPLINESS)
PARTICLES AND FIELDS
PERSONNEL
Pl = J.A. SIMPSCN U OF CHICAGO
01 - J.E. LAMPORT U OF CHICAGO

BRIEF DESCRIPTION

This experisent was desigred to measiLre energetic
electrons, protons, and alpha particles in the interplanetary
medium and in the vicinities of Venus and Mercury. The

instrumentation ccrsisted ot a main telescope and @ low-energy
telescope. The main telescope consisted of six colinear
sensors (five silicon detectors and one Csl scintillator)
surrounded by a plastic scintillator anticoincidence cup. One
rulse height analysis was perforsed every 0.33 s» and counts
accumulated in each coincidence/anticoincidence mode were
measured every 0.6 s. Particles stcpping in the first sensor
were protons and alpha particles in the range 0.62-10.3
%eV/nucleon and electrons above agproximately 170 kev. The
agerture halt angle for this mode was 47 deg, and the geometric
factors were 14 sq cm ster for electrons and 7.4 3q cm ster for
protcns and alpha particles. The telescope aperture half angle
decreased to 32 deg for coincident counts in the first and
third sensors. The Low-energy telescope, a two-element (plus
anticoincidence) detector with a 38-deg half angle aperture and
a 0.49 s$sq cm ster geometrical factcr, was desigred to measure
0.53-1.9 and 1.9-8.9 M#eV protons without responding to
electrons over a wide range of electron energies and
intensities. See J. Geophys., Res.» v. BO, op. 4018 and
references therein for further details.

ULTRAVIOLET

MARINER 10, BROADFOOT-=--

INVESTIGATION NAME- EUV SPECTROSCOPY

NSSDC ID-  T73-085A-0% INVESTIGATIVE PROGRAM
CODE EL-4, SCIENCE
INVESTIGATION 0ISCIPLINE(S)
PLANETARY ATMOSPHERES
PERSONNEL
PI = A.L. BROADFOOT U OF SOUTHERN CALIF
01 - M.B. MCELROY HARVARD U

Gl - M.J.S.BELTON XKITT PEAK NATL OBS
BRIEF DESCRIPTION

Two instruments were flown: an occultation spectrometer
that was body-fizxed to the sgacecraft and an airglcw
spectrometer that was mounted on the scan platform. When the
sun was obscured by the Limbs of the planet, the occultation
spectrometer seascred the extirction properties of the
atmosphere. The occuitation spectrometer had a plane grating
which operated at grazing incidence. The fluxes were seasured
at 470, 740, 81C, and 890 A using channel electron aultipliers.
Pinhotes defined the effective field of view of the instrument
which was (.15 deg full width at half maxisum (FWHM). Isolated
spectral bands at approximately 75 A (FWHM) were also measured.
The objective gratirg airglow spectrcreter was flcwn Yo measure
airglow vradiation from Venus and Mercury in the spectral range
from 200 to 1700 A. wWith a spectral resolution of 20 A, the
instrument measured radiation at the following wavelengths:
304, 430, 584, T40, 869, 1048, 1216, 1304, 1480, and 1657 A.
In addition, to provide a check on the total incident extreme

2¢

UV flux to the spectrometer, two zero-order channels were

floun., The effective field of view 0f the instrusent was 0.13
deg by 3.6 deg. More experiment details and some measurements
are containea in two papers: (1) "Ultraviolet Observations of

Venus from Mariner 1g -- Preliminary Results,” A_ L. Broadfoot~
et al., sScience, v. 183, March 29, 1974, and (2) “Mercury’'s
Atmosphere from Mariner 10 <-Preliminary Resutts,” A, L.

Broadfoot, et al., Science, v. 1&5, July 12, 197a. A
description of the instrumentation fs given in two later
papers: (1) ™Mariner 10 Ultraviolet Spectroseter: Airglow

Experiment,™ A. L. Broadfoot, 5. S. Clapp and F. €, Stuart,
Space Sci. Instr. v. 3, 199 (1977); (2) "Wariner 18 Ultraviotet
Spectrometer: Occultation Experiment,” A, L, Broadfoot, S. S.
Clapp and F. E. Stuart, Spate Sci. Instr. v. 3, p. 209 (1977).
Pata also include the interplanetary region.

INFRARED

MARINER 10, CHASE, JR.

INVESTIGATION NAWE- TWO-CHANNEL IR RADIOMETER

NSSDC ID- 73-085A-06 INVESTIGATIVE PROGRAM
CODE EL-4, SCIENCE
INVESTIGATION OISCIPLINE(S)
PLANETARY ATMOSPHERES
PLANETOLOGY
PERSONNEL
Pl = S.C. CHASE, JR, SANTA BARBARA RES CTR
0l - E.D. AMINER NASA=JPL
01 -~ 0. MORRISON U OF HAWAIIX
01 - 6. RUNCH WPI-HEIDELBERG
01 ~ 6. NEUGEBAUER CALIF INST OF TECH
OF = J. M. SAARI(DECEASED) BOEING SCI RES LAB
BRIEF DESCRIPTION

An  infrared radiometer bhaving two channels, 22 to 39
micrometers (80 K to 500 XK) and 10 to 17 micrometers (200 K to
650 K), 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 earty
morning {(Local time) and deviations trom the average thermal
behavior of the surface were measured. Measurements were also
made of the brightness temperatures of Venusian cloud tops and
limb darkening phenomena. Attempts were made to correlate
unusual temperature variations with photographs and
seasurements by other instruments to identify wmountains.
vatleys, volcanoes, and unusual surface msaterials.

RADIO SCIENCE AND CELESTIAL MECHANICS

MARINER 10, HOWARD

INVESTIGATION NARE- S— AND X-BAND RADIO PROPAGATION

NSSDC Ib- 73-085A-02 INVESTIGATIVE PROGRAN
CODE EL-4, SCIENCE
INVESTIGATION DISCIPLINE(S)
IONOSPHERES AND RADIO PHYSICS
PARTICLES AND. FIELDS
PLANETARY ATMOSPHERES
PERSONNEL
PI - HOWARD STANFORD U
o1 - LEVY HASA=JPL
a1 - SHAPIRO MASS INST OF TECH
oI - FJELDBO (NLA) NASA-JPL
o1 = KLIORE NASA=JPL
o1 - ANDERSON NASA=JPL
BRIEF DESCRIFTION
This experiment wused X- (8400 MHz) and S- (2113 MH2)
band, on-board radio systems for whatever scientific purposes
could be devised. Two p ary approaches were nmade, one
utilizing tracking inforsation, the other taking advantage of
radio trajectory variations associated with occultation of the
earth-spacecraft signal. Tracking information was analyzed to
determine wass and gravitational characteristics (including
planetary internal composition and density estimates) of both
venus and Mercury. From anomalous characteristics observed in

the X~ and S-band signals during spacecraft passage through the
planetary atmospheres just prior to, and subsequent to.
cceultation, tesperature and pressure profiles were calculated.
These profiles were wuseful to adjust atmospheric composition
sodels Signal cutoft provided wuseful information forf
determination of planetary radius.
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VENUS

Plate 2. This is a composite of press release illustrations of features on
the surface of Venus. (A) P80-25 is an artist's rendition of the continent-
sized structures and most of the planet's surface derived from the results
from the Radar Altimeter investigation on the Pioneer Venus 1 ~ Orbiter
spacecraft. (B) P80-13A is an artist's rendition of the continent-sized
mass, Aphrodite, with the outline of the United States on it for comparison.
This was also derived from the Pioneer Venus 1 - Orbiter Radar Altimeter.

(C) P80~17 is an air brush map of the surface of Venus as revealed by the
Pioneer Venus 1 - Orbiter Radar Altimeter measurements. (D)} YI-000811 is a
reproduction of the photos of the surface of Venus surrounding each Descent
Craft landing area of Veneras 9 and 10 launched by the U.S.S.R. Note the
different appearance of the rocks at the two sites which are separated by
several thousand kilometers. (E) YG-06848 is a photograph of the surface
surrounding the USSR's Venera 14 Descent Craft at its landing site. Note the
still different structure of the platy, rocky outcrops compared with those of
Veneras 9 and 10. Venera 14 landed in still another part of Venus, near the
Phoebe Regio part of Venus.
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INTRODUCTION

The next planet out from the sun is Venus. There were four U.S. missions and
four U.S.S.R. missions (for which data are available) that either flew by,
orbited, or entered the atmosphere and landed on the surface of Venus. The
last U.S. mission, Pioneer Venus was composed of six separate spacecraft:

(1) Pioneer Venus 1 - Orbiter, (2) Pioneer Venus 2 - Bus, (3) Pioneer Venus

- Large Probe, (4) Pioneer Venus - Small Probe 1, (5) Pioneer Venus - Small
Probe 2, and (6) Pioneer Venus - Smakl Probe 3. All of the probes and the bus
traveled together as one unit, Pioneer Venus 2, from the earth to Venus. The
Large Probe and Small Probe 3 entered on the day side of Venus, and the Small
Probes 1 and 2 entered on the night side. Two of the Small Probes actually
survived and transmitted data for a short time, while the other two may have
survived but were oriented wrong to transmit their data to the Orbiter. There
were 65 separate investigations when each spacecraft on the Pioneer Venus
mission is treated separately. These cover seven categories which are (1)
Imaging, (2) Particles and Fields, (3) Ultraviolet, (4) Infrared, (5) Radio
Science and Celestial Mechanics, (6) Atmosphere, and (7) Polarization. See
Tables 1 and 2 and Appendix A for more details. The U.S.S.R. has sent many
missions to Venus, many of which were successful. NSSDC, however, has data
archived from only four missions =-- namely Veneras 9, 10, 13 and 14 =-- from
which imaging was obtained. Only these are presented in this catalog.
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SPACECRAFT COMMON NAME- MARINER 2
ALTERNATE NAMES- 1962 ALPHA RHO 1, F 38
MARINER R=2, 00374

NSSDLC 1D~ 62-041A
LAUNCH DATE- 08/27/62

LAUNCH SITE- CAPE CANAVERAL» UNITED STATES
LAUNCH VEHICLE= ATLAS

WEIGHT=- 203. K6

SPONSORING COUNTRY/AGENCY
UNITED STATES NASA~0OSSA
INITIAL ORBIT PARAMETERS
ORBIY TYPE=- VENUS FLYBY

PERSONNEL
PM - J.S5.
PS = R.C.

MARTIN(NLA)
WYCKOFF (NLA)

RASA=3PL
NASA=JPL

BRIEF DESCRIPTION
The Mariner 2
spacecraft used for

spacecraft was the second of a series cf
planetary exglorasion in the flyby, or
nonlanding, mode, Mariner 2 was @ backup for the Mariner 1
aigsion which faileo shortiy aftrer launch tc Venus., The
spacecraft was attitude-stabilized using the sun and earth as

references. It was solar powered and capable of continuous
telemetry operatior. The spacecraft obtained dasta on the
interplanetary medium during the flight to venus and beycnd,

and it obtained planetary data during the encounter of Venus.
The spacecraft passed Venus at a distance of 41,000 ke on
Decerber 14, 1962.

RARAREERAARSRANAAARARAER RIS MARINER SeAatasasartdtadteatedttdnt

SPACECRAFT COMMON NAME- MARINER 5
ALTERNATE NAMES- MARINER VENUS 67, Q2845
VENUS=-67

NSSDC 1D~ 67-060A
LAUNCH DATE-~ 06/14767

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

WEIGHT~ 245. KG

SPONSORING COUNTRY/AGENCY

UNITED STATES RASA-0SSA
PERSONNEL

PN = D. SCHNEIDERMAN NASA=JPL

PM - T.H. PARKER(NLA) NASA=JPL

PM - G.A. REIFF(NLA) NASA HEADQUARTERS

PS - C.¥. SNYDER NASA-JPL
BRIEF DESCRIPTION

The Mariner % spacecraft was the fifth in a series ot

spacecraft wused for planetary exploration in the flyby mode.

Mariner 5 was a refurbished backup spacecraft for the Mariner 4

mission and was converted from a Mars Amission to e Venus
mission. The spacecraft was fully attitude stabilized, usirg
the sun and Canopus as references. A central computer and
sequencer subsystes supplied timing seqguences and comguting
services for other spacecraft subsystems. The spacecraft

passed 4,000 km froe Venus on October 19, 1967. The spacecraft
instruments measured both interplanetary and Venusian magnetic
tietdss charged oparticles, and plasmas, as well as the radio
refractivity and UV emissions of the Venusian atmosphere. The
®mission was termed a success.

FARRERRANARRRARIARNANRC LA WA as MARINER 10NN RRA A AaRaaanAtsdRnany

SPACECRAFT COMMON NAME~ MARINER 10

ALTERNATE NAMES~ MARINER 73, PL-7324A
MARINER-J VENUS/MERCURY, MARINER VENUS/MERCLRY 7
6719

NSSDC ID- 73-085A
LAUNCH DATE- 11/03/73

LAUNCH SITE- CAPE CANAVERAL., UNITED STATES
LAUNCH VEHICLE= ATLAS

WEIGHT- 504. KG

SPONSORING COUNTRY/AGENCY

UNITED STATES NASA-0SSA
INITIAL ORBIT PARAMETERS
ORBIY TYPE- MERCURY FLYBY
PERSONNEL
PM - W.E. GIBERSON NASA=JPL
PS = J.A. DUNNE NASA-JPL
PRECEDING PACZEZ BLARK NOT FILMED
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BRIEF DESCRIPTION
This spacecraft
one planet

was the first to use the gravitational
(Venus) to reach another (Mercury). The
spacecraft structure was an 318.15-kg (4D ib), eight-sided
framework with eight electronics compartments, It measured
1.39 » diagonally and 0.457 m in depth. Two solar panels, each
2.7 ® long and 0.97 m wide, were attached at the top,
supporting 5.1 sq m of solar cell area. The rocket engine was
tiquid-fueled, with two sets of reaction jets used to stabilize
the spacecraft on three axes. It carried a Llow-gain
omnidirectional antenna, composed of a honeycomb-disk parabolic
reflector, 1.37 m in dismeter, with focat Length 55 cm. Feeds
enabled the spacecraft to transsit at S-band and X-band
frequencies. The spacecrstt carried a Canopus star tracker,
located on the upper ring structure of the octagonal satettite,
and acquisition sun sensors on the tips of the solar panels.
The intericr of the spacecraft was insulatead with multilayer
thermal blankets at top and bottom. A sunshade was deployed
after launch to protect the spacecraft on the sotar-oriented
side. Instruments abosrd the spacecraft measured the
atmospheric, surface, and physical characteristics of Mercury
and Venus. Experiments included television photography.
magnetic field, plasmar, infrared radiometry, ultraviolet
spectroscopys, ang radio science detectors. An experimental
X-band, high-frequency transmitter was flown for the first time
on this spacecraft. Mariner 10 was placed in a parking orbit
after (taunch tor approximately 2% min, then platec in orbit
around the sun enroute to Venus. The orbit direction was
opposite to the motion of the earth around the sun. Mid=course
corrections were made. The spacecraft passed Venus on february
9, 1974, at a distance of 4200 km. It crossed the orbit of
Mercury on March 29, 1974, at 2046 UT, at a distance of about
704 km from the surface. The TV and UV experiments were turned
oa  the conet Kohoutek while the spacecraft was on the way to
venus. A second encounter with Mercury- when more photographs
were taken, occurred on September 21, 1974, at an altitude of
sbout 47,000 km. A third and last Mercury encsunter at an
sltitude of 327 km, with additional photography ot about 3§0
ghotographs and ragnetic field measurements occurred on March
16, 197S. Engineering tests were continued until March 24,
1975, when the supply of attitude-control gas was depteted and
the mission was terminated.

pull

RRRRREARSAAARNRE AR ARAAARARNe PIONEER VENUS Lahdhmaddtdnakrraann

SPACECRAFT COMMON NAME- PIONEER VENUS 1
ALTERNATE NAFKES- PIONEER VENUS 1978 ORBIT, 10911
PIONEER VENUS ORBITER

NSSDC ID~ 78-0S1A

LAUNCH DATE- 05/20/78 WEIGHT- 517. K&
LAUNCH SITE- CAPE CANAVERAL, UNIVED STATES
LAUNCH VEHICLE~ ATLAS-CENT
SPONSORING CCLNTRY/AGENCY
UNITED STATES NASA~0SSA
INITIAL ORBIT PARAMETERS
ORBIT YYPE~ VENUS ORBITVER EPOCH DATE- 12/04/78
ORBIT PERIOD- 1440. MIN INCLINATION= 105. DEG
PERIAPSIS- 200. KN ALT APOAPSIS~ 66614, KM ALT
PERSONNEL
PM = C.F. HALLI(NLA) NASA=ARC
PS = L. coLIN NASA~ARC

BRIEF DESCRIFTION

Pioneer Venus 1 was the first of two missions designed to
conduct a ccmprehensive investigation of the atmosphere of
venus. The spacecraft was a solar-powered cylinder about 250
cm in diameter with its spin axis spin-stabilized perpendicular
to the ecliptic plane. A high-gain antenns was mechanically
despun to remain focused on the earth. The instruments were
mounted on a shelf within the spacecraft except for a
magnetometer wmounted at the end of 2 boom to ensure against
magnetic interference from the spacecraft. Pioneer Venus 1
measured the detailed structure of the upper atmosphere and
ionosphere of Venus, investigated the interaction of the solar
wind with the ionosphere and the magnetic fielod in the vicinity
of Vvenus, determined the characteristics of the atmosphere and
surface of ¥enus on a planetary scale, determined the planet's
gravitationat field harmonics from perturbations of the
spacecraft orbit, and detected gamma-ray bursts.

AARNARANRSRANSEARaAR ARt ban PIONEER VENUS 2astaddawkakhenssntas
SPACECRAFT COMMON NAME- PIONEER VENUS 2
ALTERNATE NAMES=- PIONEER VENUS 1978
NSSDC ID- 78-CT8A

LAUNCH DATE- 08/08/78

LAUNCH SITE- CAPE CANAVERAL, UNITED STATES
LAUNCH VEHICLE- ATLAS

WEIGHT- 380. K6
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SPONSORING COUNTRY/AGENCY
UNITED STATES NASA~-0SSA
INITIAL ORBIT PARAMETERS
ORBIT TYPE- VENUS PROBE

PERSONNEL
PM = C.F. HALL(NLA) NASA-AREC
PS - L. COLIN NASA=ARC

BRIEF DESCRIPYION

The spacecraft was the Bus portion of the Pioneer Venus
Multiprobe mission. on this wmission four instrusertec
atmospheric entry Probes were carried by this Bus to the
vitinity of Venus and released for descent through the
atmosghere to the planetary surface. Twc Small Frobes ertered
on the nightside. and one Small Probe and the Large Probe
entered on the dayside of the glanet. The spacecraft was
sgin-stabilized. The trip to Venus took 123 days. The four
Probes separated from the Bus sbout 1( toc 28 days before entry.
The Large Probe took 1-1/2 h 1o descend through the stwmosphere,
while the three sealler probes reached the surface of the
planet 15 min after entry. The Bus portion of the spacecraft
was targeted to enter the Venusian atmosphere at @ shallow
entry angle ano transmit data to earth wuntil the Bus was
destroyed by the heat of atmospheric friction during its
descent. Investigatcrs emphasizea the study ot the structure
and composition oOf the atwmosphere down to the surface, the
nature and composition of the clouds, the radiation field and
erergy exchange ir the lLower atmosghere, and local information
on the atmospheric circulation pattern. A sister mission,
Pioneer Venus Ortiter, placed an orbiting spacecraft around
vVenus two weeks before the Probes were released. Simultaneous
measurements by the probes and crbiter permitted relatirg
specific Llocal measurements to the general state of the planet
and its environment as cbserved frowm orbit. The Probes stopped
transmitting temperature data about 15 km above the surface ot
venus, but twc Prctes survived on tre surface ard transsittec
other data tor a matter of seconds to minutes. The Bus ceased
transmitting data at an altitude of about 165 km.

RERAARRNARRREERRARAAA ROt nans PIONEER VENUS PROBE LRGaaNRtssnnde

SPACECRAFY COMMON NAME- PLONEER VENUS PROBE LRG
ALTERNATE NAMES- PIONEER VENUS 1978

NSSOC Ib- TE-GT78D
LAUNCH DATE~ 08/08/18 WEIGHT= 300. K&

LAUNCH SITE- CAPE CANAVERAL., UNITED STATES
LAUNCH VEHICLE- ATLAS

SPONSORING COUNTRYZAGENCY
UNITED STATES NASA-0SSA
INITIAL ORBIT PARAMETERS
ORBIY TYPE- VENUS PROBE

PERSONNEL
PM - C.F. HALL(NLA) NASA=ARC
PS - L. COLIN NASA~ARC

BRIEF DESCRIPTION

This spacecraft was the Large Probe pcrtion cf the
Pioneer Venus Multiprobe mission. on this mission four
instrumented atmospheric entry probes were carried by e
spacecraft bus tc the viecinity cf Venus and released for
descent through the atmosphere to the planetary surface. Two
Small Probes entered on the nightside and a Ssall Probe an¢
this Large Probe entered on the dayside of the planet. The
spacecratt Bus ertered the aterosphere and obtained atmosgheric
composition data wuntil burnup. Investigations emphasized the
study of the structure and composition of the atmosphere down
tc the surface, tte nature and corpcsition of the clouds, the
cadiation field and energy exchange in the Lower atmosphere.,
and local information on the atmospheric circutation pattern.
A sister mission, Pioneer Venus Grbiter, piaced an orbiting
spacecraft around Venus two weeks before the Probes were
released. Simultaneous measurements by the Probes and Orbiter
permitted relating specific local measurements to the general
state of the planet and its environment as observed from orbit.

ARAAARRRESARAARARSANR NN RS ANS PIONEER VENUS PROBE SMiAAssunsnsas

SPACECRAFT COMMON NAME- PIONEER VENUS PROBE 5M)
ALTERNATE NAMES~ PIONEER VENUS 1978
NSSDL ID- 78-078E

LAUNCH DATE- 0&/08/78 WEIGHT=- T75. K6
LAUNCH SITE- CAPE CANAVERAL. UNITED STATES

LAUNCH VEHILLE= ATLAS

SPONSORING COUNTRY JAGENCY

UNITED STATES NASA-0SSA
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INITIAL ORBIT PARAMETERS
ORBIT TYPE- VENUS PROBE

FERSONNEL
PR - C.F. HALLNLA) NASA-ARC
PS - L. COLIN NASA-ARC

BRIEF DESCRIPTION

This spacecraft was the tirst Sduil Probe of the Pionger
Venus Multiprobe sission, on this mission four instrusented
atmospheric entry probes were carried by a spacecraft Bus to
the vicinity of Venus for descent through the ataosphere to the
glanetary surface. Two Smalil Probes entered on the nightside,
and one Smatl Probe and one Large Probe entered on the dayside
of the planet. The spacecraft Bus entered the atmosphere and
obtained atmospherfc composition data until burnup.
Investigations emphasized the study of the structure
tomposition and nature of the atwosphere down to the surface,
and of the clouds. the radiation field and energy exchange in
the Llower atsosphere, and local information on the atmospheric
circulation pattern. A sister mission, Pioneer Venus Orbiter,
placed an orbiting spacecraft around Venus two weeks befare the
grobes were released., Simultaneous measurements by the Probes
and Orbiter permitted relating specific Local weasuresents to
the general state of the planet and its environment as abserved
fros orbit.

AressnktARdindnantdonntdnans PIONEER VENUS PROBE SM2ontnadsaens
SPACECRAFT COMMON NAME~ PIONEER VENUS PROBE SM2

ALTERNATE NAMES- P1ONEER VENUS 1978
NSSDC ID- 78-G7BF

LAUNCH DATE- 08/08/78

LAUNCH SITE- CAPE CANAVERAL, UNITED SYATES
LAUNCH VEHICLE- ATLAS

WEIGHT- T5. K6

SPONSORING COUNTRY/AGENCY
UNITED STATES NASA~OSSA
INITIAL ORBIT PARAMETERS
ORBIT TYPE- VENUS PROBE

PERSONNEL
PM - C.F. HALL(NLA) NASA-ARC
PS = L. COLIN NASA-ARC

BRIEF DESCRIPTION

This spacecraft was the second Small Probe of the Pioneer
Venus Multiprobe mission, On this mission four instrusented
atmospheric entry probes were carried by a spacecraft Bus to
the vicinity of Venus for descent through the atmosphere to the
planetary surface. Two Small Probes entered on the nightsides
and one Small Probe and one Large Probe entered on the dayside
of the planet, The spacecraft Bus entered the atmosphere and
cktained stnospheric composition data until burnup.
Investigations ewphasized the study ot the structure
composition and nature of the atmosphere down to the surface,
and of the clouds, the radiation field and energy exchange in
the Lower atrosphere, and {ocal information on the atmospheric
circulation gpattern. A sister mission, Pioneer Venus Orbiter,
placed an orbiting spacecraft around Venus two weeks before the
Probes were relessed. Simultaneous seasurements by the Probes
and Orbiter persmitted relating specific Local measurements to
the general state of the planet and its environment as observed
fros orbit.

thsansnaseasisanassannrssssn PIONEER VENUS PROBE SM3Awsesanueas
SPACECRAFT COMMON NAME-~ PIONEER VENUS PROBE, SM3

ALTERNATE NAMES- PIONEER VENUS 1978
NSSDC 1D~ 78-0786G

LAUNCH DATE- 0B/08/78

LAUNCH SITE~ CAPE CANAVERAL, UNITED STATES
LAUNCH VEHICLE=- ATLAS

WEIGHT- 7S. K6

SPONSORING COUNTRY/AGENCY
UNITED STATES NASA-0SSA
INITIAL GRBIT PARAMETERS
ORBIT TYPE- VENUS PROBE

PERSONNEL
PH = C.F. HALL(NLA) NASA-ARC
PS - L. COLIN NASA=ARC

BRIEF DESCRIPTIION

This spacecraft was the third Small Probe of the Pioneer
Venus Multigrobe aission. On this mission four instrumented
atmospheric entry Probes were carried by a Spacecrsft Bus to
the vicinity ¢f Venus for descent through the atmosphere to the
planetary surface. Two Small Probes entered on the nightside.
and one Small Probe and one Large Probe entered on the dayside
of the planet. The spacecraft Bus entered the atmosphere and
cbtained atmospheric composition data until burnup.
Investigations enphasize the study of the structural
composition and nature of the atmosphere down to the surface,
and of the clouds., the radiation field and energy exchange in
the lover atsosphere; and local information on the atmospheric
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circulation patterr. A sister missicn, Pioneer Venus Ortiter,
placed an orbiting spacecratt around Venus two weeks before the
Probes were released. Simultaneous measurements by the Probes
and the Orbiter gervitted relating specific Lacal measurements
to the general state of the planet and its environaent as
observed from orbit.

AARARRANRRCANANRURARARARNN AN VENERA O DESCENT CRAFTAhannntndne

SPACECRAFT COMMON NAME- VENERA
ALTERNATE NAMES-

9 DESCENT CRAFT

NSSDPC 1D~ 75-050D

LAUNCH DATE- 06/08/75 WEIGHT- K&
LAUNCH SITE=- TYURATAM (BAIKONUR COSMODROME), U.S.S.R.
LAUNCH VEHICLE~ D-1-E

SPONSORING COUNTRY/AGENCY
U.5.5u.R.

INITIAL ORB1Y PARAMETERS
ORBIT TYPE~ VENUS LANDER

PERSONNEL
PA - UNKNOWN
Ps = UNKNOWN

BRIEF DESCRIPTION

On October 20, 1975, this spacecraft was separated from
Orbiter, and lLanding was msade with the sun near zenith at
U513 UT on October 22. A system of circulating fluid was used
to distribute the heat Lload. This system, plus greccolirg
prios to entry, permitted operation of the spacecraft for 53
min after Llanding. buring descent, heat dissipation and
deceleration were atcowmplished secuentiatly by protective
hemispheric shells, three parachutes, o disk-shaped drag brake.
and & compressible, metal., doughnut-shaped, landing cushion.
The Landing was about 2,200 ka from the Venera 10 landing site.

the

Preliminary results indicated: (A) clouds 30-40 km thick with
bases at 30-35 km altitude, (B) atmospheric constituents
inctuding HCl, HWF, Br, and I, (C) surface pressure about 90
(earth) atmospheres, (0) surface temperature A85 deg €, (E)
light Llevels comparable to those at earth midilatitudes cr a
cloudy summer day, and (F) successful TV photography showing

shadows, no apparent dust in the air., and @ variety of 30-40 ¢nm
rocks which were rot eroded.

RARARANARRNSRANSARRNRAANRANORS VENERA 1C DESCENT CRAFTwamanaanans

SPACECRAFT COMMON NAME~ VENERA
ALTERNATE NAMES -

10 DESCENT CRAFT

NSSDC ID~ T75-054D

LAUNCH DATE- 06/14/75 WEIGHT~ KG
LAUNCH SITE- YYURATAM (BAIKONUR COSMODROME), U.S.S.R.
LAUNCH VEHICLE~- D-1-E

SPONSORING COUNTRY /AGENCY
U.S.5.R. SAS
INITIAL ORBIY PARAMETERS
ORBIT TYPE~ VENUS LANDER

PERSONNEL
LI UNKNOWN
PS - UNKNOWN

BRIEF DESCRIPTION

On  October 23, 1975, this spacecraft was separated from
the Orbiter, ard Larcing was sade nith the sun near zenith., at
9517 VT, on October 25. A system of circulating fluid was used
to distribute the heat (load. This systems, plus precooling
prior to entry, germitted operation of the spacecraft for 65
min after landing. buring descent, heat dissipatiorn ano
deceleration were accomplished seguentially by protective
hemispheric shells, three pasrachutes, a disk-shaped drag brake,
and a compressible, metal, doughnut~sheped, larding cushicr.
The Landing was about 2,200 &m distant from Veners 9.
Preliminary results provided: A) profile of altitude
(km)/pressure (earth atmospheres)/temperature (deg C) of
42/3.3/1%8, 15/37/363~ and 0/92/465, (B) successful TV
photography showing targe pancake rocks with lava or other
weathered rocks in between, and (C) surface wind speed of 3.5
./s.

RANRRRNERANRRGARSRANAAANERAR VENERA 13 DESCENT CRAFTHRasanasras
SPACECRAFT COMMON NAME- VENERA 13 DESCENTY CRAFT

ALTERNATE NAMES-

NSSDC ID- 81-106D

WEIGHT- K&
(BAIKONUR COSMODROME)» U.S.S.R.

LAUNCH DATE- 10/30/81
LAUNCH SITE~- TYURATAM
LAUNCH VEHICLE- D-1-E
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SPONSORING COCLNTRY/AGENCY

U.5.5.R, SAS

INITIAL ORBIY PARAMETERS

ORBIT TYPE~ VENUS LANDER
PERSONNEL

PM - UNKNOWN

PS = UNKNOWN

BRIEF DESCRIPTION

Venera 13 landed at 7 deg 30 min S by 303 degsr just east
ct the eastern extension of an elevated region known as Phoebe
Regio. It survived for 2 h 7 min in an environment with a
temperature of 457 deg { and a pressure of 39 earth
atmospheres, Venera 13 carried instruments to take chemical
and isotopic measurements, monitored the spectrum of scattered
sunlight, and recorded electric discharges during its descent
phase through the Venusian atmosphere. The spacecraft utilized
a camera system, an X-ray tluorescence spectrometer, and a
seismometer tc conduct investigations on the surface.

RAANEIANRANNNARNT R AR S RN Na® VENERA 14 DESCENT CRAFTAwnanwnawns
SPACECRAFT COFMMON NAME- VENERA 14 DESCENT CRAFT

ALTERNATE NAMES-

NSSDC Ib~ 81-110D

LAUNCH DATE- 11704/81 WEIGRT- X6

LAUNCH SITE- TYURATAM (BAIKONUR COSMODROME), U.S.S.R.

LAUNCH VEHICLE- b-1-E

SPONSORING COUNTRY/AGENCY
V.5.5.R.

INITIAL ORBIT PARAMETERS
ORBIT TYPE- VENUS LANDER

PERSONNEL
U - UNKNOWN
PS = UNKNOWN

BRIEF DESCRIPTION

Venera 14 Llanded at 13 deg 15 min S by 310 deg., about 950
km southwest of Venera 13. Surface temperature was 465 deg
and pressure was %4 earth atmospheres. Venera 14 carried
instruments to take chemical and isotopic measurements,
monitored the spectrum of scattered sunlight, and recorded
electric discharges during its descent phase through the
Venusian atmcsphere. The spacecraft utilized a camera system,
an  X~ray t$Luorescence spectrometer, and a seismometer to
conduct investigations on the surface.

INVESTIGATIONS

INAGING

m===e-- WARINER 10, MURRAY=c==ecoaan

INVESTIGATION NAME- TELEVISION PHOTOGRAPHY

NSSDC ID- 73-085A-01 INVESTIGATIVE PROGRAM
CODE EL-4, SCIENCE
INVESTIGATION DISCIPLINE(S)
PLANETARY ATMOSPHERES
PLANETOLOGY
PERSONNEL
PI - B.C. MURRAY CALIF INST OF TECH
O - M.}.5.8BELTON KITY PEAK NATL 0BS
0I - G.P. KUIPER(DECEASED) U OF ARIZONA
01 - V.E. SuOMl U OF WISCONSIN
01 - N.J. TRASK, JR. US GEOLOGICAL SURVEY
0 - D.E. GAULT NASA=ARC
OI = B.W. HAPKE U OF PITYSBURGH
€1 ~ M.E. DAVIES RAND CORP
01 - B.T. O'LEARY PRINCETON U
BRIEF DESCRIPTION

The objectives of this experiment were to photograph the
surtaces (upper atmosphere in the case of Venus) of the planets
Venus and Mercury. For Venus, the objectives were to
investigate the time-dependent properties of the UV clouds, snd
to obtain high-resolution imagery of the main clouds. For

Mercury, the objectives were to map its major physiographic
provintes, determine its spin axis orientation, establish a
cartographic coordinate system, and search for Mercurian

satellites, The equipment consisted of two spherical (150 mm
diameter) Cassegrain telescopes with eight filters, attached to
GEC 1-inch wvidicon tube cameras (1500 mm focal length and 0.5
deg field of view) for narrow-angle photography. An auxiliscy
cptical system mounted on each camers provided wide-angle (62
wa  focal length and 11 x 14 deg field of view) photography by
moving a mirror on a filter wheet to a position in the optical
cath. Exgosure time ranged from 3 ms to 12 s, and eath camera
took a picture every 42s. The TV picture consisted of 700 scan
lines with B32 picture elements/line, which were digitaily
coded into E€-bit words for transmission. There were eight
filter wheel fositions: (1) wide-angle image relay mirror, (2)
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bendpass, (3) UV polarizing, (4) minus UV high pass, (3)
clears, (6) UV bandpass, (7) defocusing lLens (for calibration),
and (8) yellow bandpass. About 7000 photographs were obtained
cf venus and Mercury, with a sanisum resolution of 100 m for
Mercury. Three photographic passess separated by 6-month
intervals, were wmade for Mercury. Further details of the
experisent can be obtained from NSSDC 75-18, and Icarus, v. 15«
n. 2, October 1971. Science results cn Mercury may be obtaires
from J. Geophys. Res., v. 80, p. 17, June 1975, and on Venus in
Science, v. 183, p. 4131, March 1974,

blue

PIONEER VENUS 1, HANSEN-----<

INVESTIGATION NAME- CLOUD PHOTOPOLARIMETER

NSSDC ID- 78-0S51A-06 INVESTIGATIVE PROGRAR
CODE EL~4, SCIENCE
INVESTIGATION DISCIPLINE(S)
PLANETARY ATMOSPHERES
PERSONNEL
PL = J.E. HANSEN NASA-GISS
01 - P.H. STONE MASS INST OF TECH
01 = A.A. LACIS NASA-GISS
01 - b.L. COFFEEN NASA-GISS
01 =~ L.D. TRAVIS ‘NASA-GISS
BRIEF DESCRIPTION
This experimert used @ simplitied version c¢f the Ismagirg
Photopolarimeter (IPP) flown on Pioneers 10 and 11 to provide

Low-resolution, four-color maps of the Venusian cloud cover
with 2 high-resclution imaging capatility near apocenter. The
principal objective of this investigation was to detersine the
properties ot the clouds and haze, including the vertical and
horizontat distribution of the particles, cloud particle size

ard refractive ircex, the clcuc-tcp height, and the rusber
density of particles.
------- VENERA 9 DESCENT CRAFT, UNKNCWN
INVESTIGATION NAME- PANORAMIC TELEPHOTOMEYER FOR SURFACE
IMAGERY
NSSDC 1D~ 75-050D-(1 INVESTIGATIVE PROGRAM
LUNAR AND PLANETARY
INVESTIGATION DISCIPLINE(S)
PLANETOLOGY
PERSONNEL
PI - UNKNOWN
BRIEF DESCRIPTION
This experiment used e television camera to photograph

the surface of Venus. One successful image was obtained.

------ VENERA 17 DESCENT CRAFT, UNKNOWN-- -
INVESTIGATION NAME- PANORAMIC TELEPHOTOMETER FOR SURFACE
IMAGERY

NSSDC ID- T75-054D-01 INVESTIGATIVE PROGRAN

LUNAR AND PLANETARY
INVESTIGATION DISCIPLINE(S)

PLANETOLOGY

PERSONNEL

PI - UNKNOWN

BRIEF DESCRIPTION

This experiwert used a television camera to photcgrach
the surface of Venus. One successful age was obtained.
------- VENERA 13 DESCENT CRAFT, UNKACWN
INVESTIGATION NAME- PANORAMIC TELEPHOTOMETER FOR SURFACE

IMAGERY
NSSDC ID- 81-1060-C1 INVESTIGATIVE PROGRAM
LUNAR AND PLANETARY
INVESTIGATION DISCIPLINE(S)
PLANETOLOGY
PERSONNEL
Pl - UNKNOWN

BRIEF DESCRIPTION
The camera system carried on Verera 13 was an iwmproverert

or the ones carried on Veneras 9 and 10. £tight photographs
were obtained, sorme of which were taken through multiple
filters to prcvige ctolor. Resoluticn was good enough to show
details as small as 4 to 5 mm across at a distance of 1.5 =,

-= VENERA 14 DESCENT CRAFT, UNKNOWN--

INVESTIGATION NAME~ PANORAMIC TELEPHOTOMETER FOR SURFACE
IMAGERY
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NSSBC 10~ 81-1300-01 INVESTIGATIVE PROGRAN
LUNAR AND PLANETARY
INVESTIGATION DISCIPLINE(S)
PLANETOLOGY
PERSONNEL
PI ~ UNKNONN

BRIEF DESCRIPTION

The camera system carried on Venera 14 was an improvesment
¢n  the ones carried on Veneras 9 and 10. Four images were
obtained of the surface of Venus.

FARTICLES AND FIELODS

=~ WARINER 2, NEUGEBAUER

INVESTIGATION NAME- SOLAR PLASMA ANALYIEP

NSSOC ID- 62-041A-06 INVESTIGATIVE PROGRAM
CODE EL-4, SCIENCE
INVESTIGATION DISCIPLINE(S)
SOLAR PHYSICS
PERSONNEL
Pl - W,M. NEUGEBAUER NASA=JPL
01 - C.d. SNYDER NASA=JPL

BRI1EF DESCRIPTION

This experiment was designed to study the flux and energy
spectrum of the positive ion component of the solar wing
plasma, The experiment consisted of » cylindrical
electrostatic analyzer with » faraday cup detector. This
system separated positively-charged ions according to their
energy per urit charge. The entrance aperture was 5 sq ta and
rectangular. The aperture pointed to within 0.1 deg of the sun
throughout the flighi. The voltage on the analyzer plates was
changed at intervals of about 18 s in an ascending sequence of
10 values from 231 V to B824 ¥. A 2ero current reading and a
calibration reading were then taken. The complete sequence of
12 wmeasuremerts was repeated every 3.696 min (every 2.016 min
rnear Venus). The instrument functioned normally over the entire
ftight and provided data almost continuously until December 30,
1962.

~=====< WMARINER 10, BRIDGE

INVESTIGATION NAME- MEASUREMENT OF PLASMA ENVIRONMENT

NSSDC ID- T73-085A-03 INVESTIGATIVE PROGRANM
CODE EL~4, SCIENCE
INVESTIGATION DISCIPLINE(S)
PARTICLES AND FIELDS
PERSONNEL
Pl - H.S. BRIDGE MASS INST OF TECH
0 = J.H. BINSALK MASS INST OF TECH
OI - A.J. LAZARUS MASS INST OF TECH
0l - S. OLBERT MASS INST OF TECH
OI - S.J. BAME LOS ALAMOS SCI LAB
01 - M.D. MONTGOMERY LOS ALAMOS SCI LAB
01 - A.J. HUNDHAUSEN NATL CTR FOR ATMOS RES
0 ~ J.R. ASBRIDGE LOS ALAMOS SCI LAB
05 - K.¥. OEILVIE MASA-GSFC
0l = L.F. BURLAGA RASA-GSFC
01 - R.E. HARTLE NASA-GSFC
01 - C.W. SNYDER NASA=JPL
0I - 6.L. SISCOE U OF CALIF, LA
BRIEF DESCRIPTION
The expeciment was designed to Jdetermine the mode of

interaction between the planet Mercury and the solar wind, to
aake s comprehensive study of the plasma regime at Mercury, to
verify and extend previous observations of the solar wind
interaction with Venus, to clarify the role of electrons in the
intersctions, and to study the solar wind from 1 to 0.4 AU.
Instrumentaticn for the experiment consisted of two
sunward-facing electrostatic analyzers (SESA) and one backward

tacing electron spectrometer (BESA). These three detectors
were mounted on a scanning platform, which could be swept at 1
deg/s thraough an arc of 120 deg centered on a direction in the
ecliptic plane 6 deg east of the spacecraft-sun Lline. 8oth
SESAs failed to return data. They were to measure positive
icns trom 0.08 to 8 kev and electrons from & to 400 ev. The

BESA had e fan-shaped fietd of view of plus or ainus 3.5 deg by

plus or wminus 13.5 deg. The Larger angle was normal to, and
symmetric about, the scan arc. An  electron spectrum was
cbtained every 6 s, and consisted of flux seasuresents in 15
Logarithmically spaced energy channels (with channel width
delta E/E=6.6%) within the energy range 13.4 to 690 eV,
Because solar wind flow past the spacecraft introduces angular
distortion of the electron distribution function compared ta
what would be observed in the solar wind rest frame, it wes
possible, by taking into account this distortion and the

sheath characteristics, to derive some of the solar
parameters such as ion bulk speed, electron
and electron density. The reliability of these

spacecraft
wind plasms
temperature,
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parameters is necessarily dependent on the validity of the
spacecraft sheath wmodel employed in the snalysis, and is thus
affected by time charges in the amtient solar wind.

wws==== PIONEER VENUS 1., SCARF~-==-==- .-

INVESTIGATION NAME~ ELECTRIC FIELD DETECTOR

NSSDC ID- 78-051A-13 INVESTIGATIVE PROGRAR
CODE EL~4, SCIENCE
INVESTIGATION DISCIPLINE(S)
PARTICLES AND FIELDS
SPACE PLASMAS
PERSONNEL
PI = F.L. SCARF TRW SYSTEMS GROUP
0I - I.M. GREEN TRW SYSTEMS GROUP

BRIEF DESCRIPTION

This experiment consisted of a modified version of the
Pioneer g and Pioneer 9 experiments to wmeasure the
electric-tield ccsponents ¢ four 30%, narrou-banc channels
tentered at 100, 730, 7350, and 30,000 Hz. The aims of the
investigation were 1to perform the +tirst analysis of VLF
electric fields at Venus to elucidate the plasma interactions
between the solar wind and the ionospheric or exospheric
plasma. The role of plaswa instabilities in modifying the heat
flux from the solar wind and in thermalizing newly-born ions
from Venus was alsc studied. A selt-contained balanced v-type
antenna with a differential preasmaplifier was employed to make
the measurements. At the 512-bps satellite mode, one frequency
s¢an per second was ottained.

PIONEER VENUS 1+ KNUDSEN=-=eece-coccenax semmemeaan -

INVESTIGATION NAME- RETARDING POVENTIAL ANALYZER

NSSDC 1D~ 78-051A-07 INVESTIGATIVE PROGRAM
CODE EL~4/CO-OP., SCIENCE
INVESTIGATION DISCIPLINE (S)
PLANETARY ATMOSPHERES
PLARETARY IONOSPHERES
PERSONNEL
PI - W.C. KNUDSEN LOCKHEED PALO ALTO
91 - K. SPENNER INST FUR PHYS WELTRAUM
61 - R.C. WHITTEN NASA=ARC
BRIEF DESCRIPTION
This irvestigation usec ] Langmuir-probe
retarding-potential anslyzer designed to measure electrcn
concentration and temperaturer majcr ion concentrations and

temperatures, ion drift velocities, and the energy distribution
function of awmbiert gphotoelectrors. It was an adaptation cf
the instrument flown on the Geraan Aeros satellite in 1972.
Either one of two sensor heads could be used, each consisting
cf a wmultigrid cug and etectroweter, which could operate in
electron, ion, or photoelectron modes, initiated by spacecraft
roll pulses. The measurements taken when the sensor axis was
closest to the plas flow velocity vector were transmitted.
The aims of the irvestigatior were tc isprove kncwledge cf the
important ionic reactions in the Venusian ionosphere, to study
the plasmsa transport processes to detxermine if Venus has a
polar wind, to study the processes at the solar wind-ijonosphere

boundary, and to study similar aims concerning the ambient
electron population.
------- PIONEER VENUS 1, WOLFE--=~=~~=- -

INVESTIGATION NAME- PLASMA ANALYZER (OPA)

NSSDC 1D~ 78-051A-18 INVESTIGATIVE PROGRAM
CODE EL-4, SCIENCE
INVESTIGATION DISCIPLINE(S)
SPACE FLASNAS
PARTICLES AND FIELDS
PERSONNEL
Pl -~ J.H. WOLFE NASA=ARC
0l - A. BARNES NASA-ARC
01 = H.R. COLLARD NASA=ARC
01 - D.D., MCKIBBIN NASA=ARC
0% - $.0. MIHALOV HASA-ARC
01 - R.C. WHITTEN NASA=ARC
0I - 0.5. INTRILIGATOR CARMEL RES CENTER
BRIEF DESCRIPTION
The instrumert for this experiment vas @ quadrispherical
electrostatic analyzer (detector B of plasma instrument on
Pioneers 10 and 11), with five current ccllectors and
electrometers. The energy/charge range was 50-8000 (ions) in

32 steps and 1-500 (electrons) in 16 steps. The angular range

ccvered was plus cr rinus 85 deg elevation by 360 deg azimuth,
and the detector fietd of view was 15 deg times 25 deg or 15
deg times 45 deg. depending on position, The logic design was

essentially that used on Pioneers 8 and 9. The objectives were
tc measure solar wind conditions outside the Venusian bcw
shock, inside the magnetosheath flow field, and to study the
ionopausal structure. Solar-wind measurements were made during
the transit to Venus, particularly to study macroscale problems
and to determine average gradierts. The near-planet wake
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region was also available for study.

~===-«= MARINER 5, BRIDGE

INVESTIGATION NAME- INTERPLANETARY ION PLASMA PROBE FOR
E/G OF 40 TO 9400 VOLTS

NSSDC ID- 67-060A-03 INVESTIGATIVE PROGRAM
CODE EL-4» SCIENCE
INVESTIGATION DISCIPLINE(S)
PARTICLES AND FIELDS
INTERPLANETARY PHYSICS
FERSONNEL
P1 =~ H.5. BRIDGE MASS INST OF TECH
01 - C.W. SYNDER NASA=JPL

BRIEF DESCRIPTION

This three-sectionat-collector modulated-grid faraday cup
measured positive ions from 40 to 9400 ev/Q in eight
approximately Llogarithmically equispsced energy windows. As

the instrumert atways pointed toward the sun, vector data were
obtained by comparing the relative signals from the three
120-deg pie-shaped collector sections. During each telemetry
sequence, the instruwent was stepped forward and backward
through the eight windows to measure the sum of the currents
from the three plates. Then it was stepped forwvard and
backward to rmeasure, for each voltage setting, the currents to

the three plates in succession. The entire 32 steps in voltage
window per telemetry sequence produced 64 current measurements.
These measurements were repeated every 5 min. The instrument
operated nominally throughout its mission.

“===eox MARINER 2, COLEMAN, JR,===-=ccocmcmcaccccacan.

INVESTIGATION NAME- FLUXGATE MAGNETOMETER

NSSDC IO~ 62-041A-03 INVESTIGATIVE PROGRAM
CODE EL-4, SCIENCE
INVESTIGAYION DISCIPLINE(S)
INTERPLANETARY PHYSICS
PLANETARY MAGNETIC FIELD
PERSONNEL
PI - P.J. COLEMAN, JR. U OF CALIF, LA

BRIEF DESCRIPTVION

This experiment was designed to measure the magnitude and
direction of the interplanetary and venusian magnetic fields.
it consisted ot three orthogonal fluxgate magnetometers mounted
cn top of a 152.4-m tover. One magnetometer axis was parallel
to the spacecratt roll axis. 1In the high-sensitivity mode.
each magnetometer had a dynamic range of =64 to +64 nT with an

accuracy of + or ~0.5 nT. In the low-sensitivity mode, this
range was =320 to +320 nT with an accuracy of e or -2.5 nT.
AlL three wmagnetometers were sampled within 8.64 s, and this

sequence of sampling was repeated every 36.96 s (or every 20.16
8 during the Venus encounter on December 14, 1962). An
inflight catibration system was designed to check the
sensitivity cf the three magnetometers once during each 15.77~h
period. bue to e failure in the control circuit, intlight
calibrations were performed more often and in a randoa fashion,

Other than the tailure in the inflight calibration system, the
experiment performed normally wuntil January 2, 1963, when
contact with Mariner 2 was lost.

------ - MARINER 10, NESS —- --e- mee-

INVESTIGATION NAME=- FLUXGATE MAGNETOMETERS

NSSDC ID- 73~D85A-04 INVESTIGATIVE PROGRAM
CODE EL-#, SCIENCE
INVESTIGATION DISCIPLINE(S)
PARTICLES AND FIELDS
PLANETOLOGY
PERSONNEL
PI =« N.F. NESS NASA-GSFC
01 - X.W. BEHANNON NASA=GSFC
01 = R.P. LEPPING NASA=GSFC
0 = Y.C, WHANG CATHOLIC U OF AMERICA

BR1EF DESCRIPTION

is experiment consisted of two triaxial fluxgate
magnetometers mounted on & common boom 2.3 m and 5.8 m from the
spacecraft and designed to measure the vector magnetic field in
the vicinity of Mercury and Venus and in the interplanetary
medium, Outputs from the two magnetometers were simultaneously
analyzed to separate ambient fields from spacecraft fields.
€Each sensor had dual operating ranges of minus to plus 16 nT
and 128 nT, with digitization accuracies of 0.03 nT and 0.26
nT, respectively. Bias offset capability extended the operating
range to winus or plus 3188 nT. Ouring the primary phase of
the aission (November 3., 1973, to March 29, 1974) and during
the second and third Mercury encounters, 25 vectors per second
were sampghed by the primary outboard magnetometer and
transmitted to Earth. At other times, a lower data rate mode

was used during which five vectors per second were transmitted.
functicned normaliy throughout the Llife of the
et at..,

The experiment
spacecratt. For further
Sciencer v. 183, p. 1301.

details, see N. F. NESS
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and spacecraft and was on the earthward side of the spacecraft.
------- PIONEER VENUS 1, RUSSELL~=~~-- - During the 3.5 month interplanetary mode of operation, the
radiation equipmsent was wused to wonitor the intensity of
INVESTIGATION NAME- MAGNETOMETER (OMAG) tow-energy particles. The accusulated number of counts from
the detector during a 9.60-s interval v read out once each
NSSDC ID- 78-051A-12 INVESTIGATIVE PROGRAR 887 s. During the encounter mode, the accumulated nusber of
CODE EL-4, SCIENCE counts during a 9.60-3 interval was read out once each 484 3.
There was an absence of any discernible increase in counting
INVESTIGAYION DISCIPLINE(S) rate during passage by Venus at radigl distances as small as
MAGNETOSPHERIC PHYSICS 41,000 ke on the sunward side of the planet.
PARTICLES AND FIELDS
ATMOSFHERIC PHYSICS = sese-eo MARINER 10, SIMPSON
PERSONNEL INVESTIGATION NAME- ENERGEYIC PARTICLES
PI = C.T. RUSSELL U OF CALIF, LA
Q1 - P.J. COLEMAN, JR, U OF CALLIF, LA NSSDC ID- 73-085A-07 INVESTIGATIVE PROGRAM
01 = F.v. CORONITI U OF CALIF, LA CODE EL-4» SCIENCE
01 - €.F. KENNEL U OF CALIF, LA
01 - R.L. MCPHERRON U OF CALIF, LA INVESTIGATION DISCIPLINE(S)
0 -~ 6.L. SISCOE U OF CALIF, LA PARTICLES AND FIELDS
BRIEF DESCRIPTION PERSONNEL
This experiment wused a triaxial fluxgate magnetometer PI - J.A. SINPSON U OF CHICAGO
with two ring-core sensors at the end of a magnetometer boom 01 - J.E. LAMPORT U OF CHICAGO
ard cne ring-core sensor, at 45 deg tc the spin axiss halfway
down the boom. The drive and electronics design had been used BRIEF DESCRIPTION
on the Apotlo 15 and 16 subsatellites. The objectives were to This experiment was designed to messure energetic
determine any planetary and remanent magnetic fields, to deduce electrons, protons, and alpha particles in the interplanetary
the location and strength of the iarcspheric current systea, tc wedius and in the vicinities of Venus and Mercury. The
determine the energy and mass balance in the upper atsosphere instrumentation consisted of a main telescope and a low-energy
of Venus, to determine the nature of the solar wind interaction telescope. The wain telescope consisted of six colinear
with Verus, and tc study the near-wshe region of Venus and the sensors (five silicon detectors and one CsI scintillator)
structure of the Venusian bow shock. Interplanetary objectives surrounded by a plastic scintillastor anticoincidence cup. One
were to determine the perturbation of the near-planet region by gulse height analysis was performed every 0.33 s, and counts
venus and to compare the properties of the average field at ¢.7 accuaulated in each coincidence/anticoincidence aode were
ard 1.0 AU, Tthe irstrusent was interded to, in the worst case ssasured every 0.6 s. Particles stopping in the first sensor
of Low-bit and lou-sample rates, measure one vector per 32 s. vere protons and alpha particles in the range 0.62-10.3
while in Venus orbit, when the spacecraft was coasting through Rev¥/nucleon and electrons above approximately 170 keV, The
the interplanetary region in the accagsis moce, the sample rate aperture half angle for this mode was 47 deg. and the geometric
was one vector per & s, While the spacecraft was passing factors were 14 3g cm ster for electrons and 7.4 sq cm ster for
through the Venusian ionosphere in the periapsis mode, the protons and alpha particles. The telescope aperture half angle
sample rate was four vectors per s. decreased to 32 deg for coincident counts in the first and
third sensors. The low-energy telescope, a two-element (pius
------- MARINER 5, SWMITH -—— - anticoincidence) detector with a 38-deg half angle aperture and
& 0.49 sq cm ster geometrical factoes was designed to measure
INVESTIGATION NAME- TRIAXIAL LOw FIELD HELIUM MAGNETOPETER 0.53-1.9 and 1.9-8.9 MeV protons without responding to
electrons cver a wide range of electron energies and
NSSPC 1D~ 67-060A-05 INVESTIGATIVE PROGRAM intensities. See J. Geophys. Res., v. 80, p. 4018 and
CODE EL~4, SCIENCE references therein for further detsils.
INVESTIGATION DISCIPLINEC(S) = ==ecc-- PIONEER VENUS 1, TAYLOR, JR.
PARTICLES AND FIELDS
PLANETARY MAGNETIC FIELD INVESTIGATION NAME~ ION MASS SPECTROMETER
PERSONNEL NSSDC ID- T78-051A-17 INVESTIGATIVE PROGRAM
PI - E.3. SAITH NASA-JPL CODE EL-4» SCIENCE
BRIEF DESCRIPTION INVESTIGATION DISCIPLINE (S)
fFor this experiment a low-field helium magnetometer was PLANETARY IONOSPHERES
used to obtain triaxial wmeasurements of interplanetary and PLANETARY ATMOSPHERES
Venusian magnetic fields. Its cperation depended on the
variation in absorptivity of excited helium to circularly PERSONNEL
polarized infrared Llight with applied field. Swept Helmholtz Pi - H.A. TAYLOR, JR. NASA-GSFC
coils nulled the arbient ftield by use of feedtack circuits. 01 = S.J. BAUER GRAZ U
5 Mounted on e 1.5-m boom, the instrument's dynamic range was 01 = R.E. HARTLE NASA-G6SFC
- plus or minus 204 nT per axis, with & measurement precision OI - H.C. BRINTON NASA-6SFC
determined by telemetry constraints of plus or minus 0.2 n¥. 01 - J.R. HERMAN NASA-ESFC
Offset fields were ccrrectable tc within ¢.25 n7 per companent. 01 - T.M., OONAKHUE U OF MICHIGAN
The experiment operated in e high (low) bit-rate mode of 3 0] - P.A. CLOUTIER RICE U
vector samples spaced 1/7, 2/7» and 4/7 of the sequence every 0I - F.€C. MNMICHEL RICE U
12.6 (50.4) s; thus the Nyquist freguencies were about 0.12 and
0.03 Hz respectively. High-rate data were obtained from June BRIEF DESCRIFTION
14 to July 2%, 1967-, and for & hours on ODctober 25, 196?. Low The composition and concentration ©of thermal positive
bit-rate data vere obtsined for the remainder of the ions in the ionosphere of Venus were determ'ined and interpreted
experiment's useful Llifetime. Quality of cata was high eacept in terms of vertical and horizontal components. The instrument
during September 23 to October 1, 1967, when telesetered dats used was @ Bennett radio-frequency aass spectrometer based on
were of uncertain gquality. NSSDC has all the data from this the design of those flown on 060 and Atmospheric Explorer
i experiment. satetlites. A mass range of 1 to 60 v was covered with o

variety of automatic scan-search sodes available.

------- MARINER 2+ VAN ALLEN====---- -
------- PIONEER VENUS 2, TAYLOR, JR.

INVESTIGATION NAME- PARTICLE DETECTIOR
INVESTIGATION NAME~- ION-MASS SPECTROMETER
NSSDC ID- 62-041A-07 INVESTIGATIVE PROGRAM
CODE EL-4, SCIENCE NSSDC ID~- 78-078A-D2 INVESTIGATIVE PROGRAM
CODE EL-4» SCIENCE
INVESTIGATION DISCIPLINE(S)

PARTICLES AND FIELDS INVESTIGATION DISCIPLINE(S)
PLANETARY PHYSICS PLANETARY ATMOSPHERES
PLANETARY IONOSPHERES
PEASONNEL AERONOMY
! PI = J.A. VAN ALLEN U OF 10WA
PERSONNEL
BRI1EF DESCRIPYION P1 - H.A. TAYLOR, JR. NASA-GSFC
collimatedsr directional, Anton type 213 Geiger-Mueller 0l - S.J. BAUER GRAZ U
tube (with energy thresholds of 40 kev for electrons and 500 0I - T.M. DONAHUE U OF MICHIGAN
kev for protons) was wused tc search for charged particles 0l - P.A. CLOUTIER RICE U

magnetically tracpec in the vicinity cf the plaret Venus and, 01 - R.E. HARTLE MASA-GSFC
if such particles were found, to obtain preliminary 01 -~ H.C. BRINTON NASA-GSFC
measurements of their spatial distribution and dintensity. 01 - F.C, WICHEL RICE ©
Throughout the flights, including the planetary flyby, the axis

of the detector's ccrical field ct view (90 deg full angle) was

directed at 70 deg plus or minus 1 deg to the spacecraft-sun

Line. This axis Llay in the plane containing the sun, earth,




BRIEF DESCRIPTION

This ifon Eass spectrometer experiment obtained
emeasurements which provided information on the solar wind
interaction with Venus, wupper atscsphere photochemistry, anc

mass and heat transport characteristics Oof the atmosphere.
A Bennett ion spectrometer, similar to units flown on many
earth satellites arc rockets, reasured Venus' upgcer atmosphere

ion  concentrations in the mass range trgm 1 to &0 atomic mass
units (u) from the time of crossing Venus® bowshock to bus
burnup.

-w==-~~ PIONEER VENUS 1, EVANS=---=-= R semeemenas ———a-

INVESTIGATION NAME- GAMMA-RAY BURST DETECTOR

NSSDC 1D~ 78-051A-CS INVESTIGATIVE PROGRAM
CODE EL-4, SCIENCE
INVESTIGATION DISCIPLINE(S)
GAMMA-RAY ASTRONOMY
PERSONNEL
PI = W.D. EVANS LOS ALAMOS NAT LAB
01 - J.P. CONNER LOS ALAMOS NAT LAB
01 - P.R. HIGBIE LOS ALAMOS NAY LAB
0l - R.W. KLEBESADEL LOS ALAMCS NAT LAB
0l = R.A. OLSON LOS ALAMOS NAT LAB
01 - I.B. STRONG LOS ALAMOS NAT LAB
0I - R.E. SPALDING SANDIA LABORATORIES
BRIEF DESCRIPTION

An omnidirectionat ga

tay detector employing two
Phoswich scintillation spectrometers sensitive to protons from
8.2 to 2.0 MmMevV was used with lcgic circuitry to cgetect the
beginning of a gamwa event and to initiate @ period of rapid
data collection. a were stored in a memory unit for
subsequent transrission to earth. Confirmaticn that 2 true
gamma event had occurred was obtained by comparison with
results from other experiments in earth sateltites. This
experiment provided the long-baseline time correlations
necessary for calculating accurate scitrce locatiors.

MARINER 2, ANDERSON--~====== -

INVESTIGATION NAME- COSMIC~-RAY IONIZATION

NSSDC ID- 62-041A-04 INVESTIGATIVE PROGRAM
CODE EL-4, SCIENCE
INVESTIGATION DISCIPLINE(S)
COSMIC RAYS
PERSONNEL
Pl = H.R. ANDERSON SCIENCE APPL, INC
01 = J.A. VAN ALLEN U OF IO0WA
OI = V.M. NEHER CALIF INST OF TECH
BRIEF DESCRIPTION
The particle experiment was designed to investigate (1)
the dependence of the intensity of icnizing particles in space
upon distance from the sun; (2) temporal variations of the

particles and their correlation with variations of the magnetic
field and plasma flux at the location of the spacecraft and
with solar-terrestriat disturbances; and (3) the intensity and
extent of magnetically trapped particies, if any, around Venus.
The instrumentation consisted of three detectors: (1) a
gas=filled, integrating, ionization chamber with a wall of
etainless steel; (2) an omnidirecticral thin-walled cylinoricatl

glass GM tube shielded with stainless steel: and (3) an
igentical glass GM tube shielded with beryllium, The two GM
tubes differed in the efficiency with which they detected

nongenetrating electrons by the treasstrahlung process. All
three detectors were sensitive to electrons of energies greater
than 300 kev and protons of energies greater than 10 Mev. The
ionizaticn chasber was sampled fcr 221.76 s Once every 443.52
$. The count accumulation of the 6M tube shielded with
stafnless steetl was sampled once for 0.82B s and once for 9.6 s
every 443.52 L and the count accumulation of the
terylliur-shielded GR tube was saspled once fcr 0.828 3 ang
once for 9.6 s every 887.04 s. The detectors were mounted
close together with the axes of the GM tubes perpendicular to
the roll axis of the spscecraft and hence to the radius vector

from the sun. The GM tubes shielded with stainless steel anc
berytlium had omnidirectional geometric factors of 6.97 and
6.91 sq cm, respectively, The experiment operated normally
throughout the mission.

ULTRAVIOLET

we=s-=ees MARINER 10, BROAOFOQT-===~==e -

INVESTIGATION NAME~ EUV SPECTROSCOPY
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NSSDC ID- 73-085A-0S INVESTIGATIVE PROGRAM
CODE EL-4, SCIENCE
INVESTIGATION DISCIPLINE(S)
PLANEYARY ATMOSPHERES
FERSONNEL
Pl - A.L. BROADFOOT U OF SOUTHERN CALIF
01 - M.B. MCELROY HARVARD U

01 = M.J.5.BELTON KITT PEAK NATL O0BS
BRIEF DESCRIPTION

Two instruments were flown: an occultation spectrometer
that was body-fixed to the sgacecraft and an airglow
spectrometer that was mounted on the scan platform. when the
sun was cbscured by the Limbs of the planets the cccultation
spectrometer measured the extinction properties ot the
atmosphere, The occultation spectrometer had a plane grating
which operated at grazing incidence. The fluxes were measured
at 470, 740, 810, and 890 A using channel electron multipliers.
Pinholes defined the effective field of view of the instrument
which was 0.15 deg full width at half maximum (FWHM). Isolated
spectral bands at approximately 75 A (FWHM) were also measured.
The objective grating airglow spectrometer was flown to measure
airglow radiation from Venus and Mercury in the spectral range
from 200 to 1700 A. with a spectral resolution of 20 A, the
instrument wreasured radiation at the following wavelengths:
304, 430, 584, 740, 869, 1048, 1216, 1304, 1480, and 1657 A.
In addition, to provide a check on the total incident extreme
U¥ flux to the spectrometer, two zero-order channels were
flown. The effective field of view of the instrument was 0.13
deg by 3.6 deg. More experiment details and some measurements
are contained in two papers: (1) "Ultraviolet Observations of
Venus from Pariner 10 -~ Preliminary Results.,™ A. L. Broadfoot,
et al., Sciencer wv. 183, March 29, 1974, and (2) "Mercury's
Atmosphere from Mariner 10 <-Preliminary Results,” A, L.

Broadfoot., et al., Science, v. 185, July 12, 1974. A
description cf the instrumentation is given in two later
papers: (1) "mariner 10 Ultraviolet Spectrometer: Airglow

Experiment,* A. L. Broadfoots, S. S. Clapp and F. E. Stuart,
Space Sci. Instr. v. 3, 199 (1977); (2) “Mariner 10 Ultraviolet
Spectrometer: Occultation Experiment,” A. L. Broadfoot» S. S.
Clapp and F. E. Stuart, Space Sci. Instr. v. 3, p. 209 (1977).
bata atso include the interplanetary region.

PIONEER VENUS 1, STEWARV===-- B e EL L L P -

INVESTIGATION NAME- PROGRAMMABLE ULTRAVIOLET SPECTROMETER

NSSPC 1D- 78-0%51A-15 INVESTIGATIVE PROGRAM
CODE EL<~4, SCIENCE
INVESTIGATION DISCIPLINE (S)
PLANETARY ATMOSPHERES
AERONOMY
IONOSPHERES
FERSONNEL
PI - A.1. STEWART U OF COLORADC
01 = C.A. BARTH U OF COLORADOC
01 - C.W. HORD U OF COLORADO
01 = G.E. THOMAS U OF COLORADO
01 ~ p. ANDERSON NOAA-SEL
BRIEF DESCRIFTION

This investigation used a 125-mm Cassegrain telescope on
a 125-mm Ebert-Fastie spectrometer with a programmable grating

drive. Airglows scattered sunlight, and hydrogen Lyman-alpha
emissions were detected in the thermosphere, mesosphere, and
exosphere of Venus. These measurements Jere used to establish

and map the composition, temperature, and photochemistry of the
thersosphere and ionosphere, to determine the pressure at and
above the vwisible cloud tops, and to establish the distribution
and escape rate of atomic hydrogen. The instrument operated in
the 1100-3400 A region.

INFRARED

- MARINER 2., NEUGEBAUER

INVESTIGATION NAME- INFRARED RADLOMETER

NSSDC ID= 62~041A-02 INVESTIGATIVE PROGRAM
CODE EL-4, SCIENCE
INVESTIGATION DISCIPLINE(S)
PLANETOLOGY
PLANETARY ATMOSPHERES
PERSONNEL
Pl - G. NEUGEBAUER CALIF INST OF TECH

BRIEF DESCRIFTION

The infrared radiometer on Mariner 2 was designed to
measure the radiation temperatures of swmall areas of Venus in
the 8.4~ and 10.4-micrometer bands. Optically, the radiometer
consisted of two similar Lens systems whose axes were separated
by 45 deg. One system, establishing the chopping reference.
viewed dark sgace, and the other viewed the planet. The energy
through the two systems was combined into a

single chopped beam




that was in turn split by a dichroic filter into two ~=e-=-= PIONEER VENUS PROBE SM1., SUOARI
perpendicular beass that were ircident on two thersistor

bolometer detectors., Three successful scans were accomplished INVESTIGATION NAME~ NET FLUX RADIOMETER (SNFR)
during ptlanetary +flyby on December 14, 1962. The sccuracy of
the radistion temperatures obtained varied from 2 deg for NSSDC ID- 78-8T8E-04 INVESTIGATIVE PROGRAM
sOurce temperatures near 200 deg K to 10 deg for source CODE EL-4/C0-0P, SCIENCE
temperatures near 500 deg K. A complete description and
performance summary for the Mariner 2 radiometer is given in INVESTIGATION DISCIPLINE(S)
“Mariner-Venus 1962, Final Project Report,™ NASA SP-59, 196S5. PLANETARY ATMOSPHERES
AERONORY
me~ec-c MARINER 10, CHASE, JR.======-
PERSONNEL
INVESTIGATION NAME~ TWO-CHANNEL IR RADIOMETER P1 = V.E. SuUOM] U OF WISCONSIN
oI - 4. LENOBLE U OF LILLE
NSSOC 1D- 73-085A-06 INVESTIGATIVE PROGRAM OI = L.A. SROROVSKY U OF WISCONSIN
COOE EL-4, SCIENCE o1 - A. FYMAT NASA=JPL
01 ~ 6.E. DAMIELSON CALIF INST OF TECH
INVESTIGATION OISCIPLINE(S) QL - n, HERRAN U OF LILLE
PLANETARY ATMOSPHERES
PLANETOLOGY BRIEF DESCRIPTION
The objectives were to locate regions of radiative
PERSONNEL convergence and divergence a3 a function of altitude and to
PI - $.C. CHASE, JR. SANTA BARBARA RES CTR indicate the height at which sol energy is absorbed by the
0l - E.D. MINER NASA-JPL atmosphere. This experiment used a ssall net flux radiometer
01 - . MORRISON U OF HAWALI cn  the Probe targeted to the dayside of Venus to measure the
01 = 6. BUNCH MPI~HE IDELBERG . net solar flux in the 0.2~ to A-aicrometer region. The two
0l - 6. NEUGEBAUER CALIF INST OF TECH Probes targeted to the nightside of the planet carried net

01 - J.A. SAARI(DECEASED) BOEING SCI RES LAB infrared flux sensors covering the 1- to 25-sicrometer region.
The instrument weighed about 0.4 kg and used 2.2 ¥ of power.
BRIEF DESCRIPTION

An infrared radiometer having two channels, 22 to 39 = ==-=-== -~ PIONEER VENUS PROBE SM2, SUOMI
micrometers (3¢ X to 500 K) and 10 tc 17 micrometers (200 X to
650 K)» was used 10 observe the theraal emission from Venus and INVESTIGATION NAME- NET FLUX RADIOMETER (SNFR)
Mercury in two broad Spectral bands. The IR thermal emission
from the surface cf Mercury betweer late afterroon and clrly NSSDC ID- 78-078F-04 INVESTIGATIVE PROGRAM

CODE EL-4/C0-0P, SCIENCE

morning (local tise) and deviations from the average ther
behavior of the surface were measured. Measurements were also

made of the brightness temperatures of Venusian cloud tops and INVESTIGATION DISCIPLINE(S)
Lisb darkening rhencmena. Attespts were made to correlate PLANETARY ATMOSPHERES
vnusual temperature variations with photagraphs and AERONONY
measurements by other d{nstrumsents to identify mountains.,
valleys, volcanoes, and unusual surface materials. PERSONKEL

PI - V.E., SUOMI U OF WISCONSIN
- == PIONEER VENUS 1., TAYLOR - o1 - J. LENOBLE U OF LILLE

0l = L.A. SROMOVSKY U OF WISCONSIN
INVESTIGATION NAME- INFRARED RADIGMETER (OIR) 01 = A.L. FYPMAT NASA=JPL

0l - G.E. DANIELSON CALIF INST OF TECH
NSSDC 1D- 7B-US1A-16 INVESTIGATIVE PROGRAM o1 - M. HERMAN U OF LILLE

CODE EL-4/CO-0OP, SCIENCE
BRIEF DESCRIPTION

INVESTIGATION DISCIPLINE(S) The objectives were to Llocate regions of radiative
PLANETARY ATMOSPHERES covergence and divergence as a8 function of altitude and to
AERONONMY indicate the height at which solsr energy is absorbed by the
atmosphere. This experiment used o small net flux radiometer
PERSONNEL on the Probe targeted to the dayside of Venus to mseasure the
P1L - F, TAYLOR (NLA) NASA-J4PL net solar flux in the 0.2 to & mfcrometer region. The two
OI = H.H. AUMANN NASA-JPL Probes targeted to the nightside of the planet carried net
0I = M.T. CHAHINE NASA=JPL infrared flux sensors covering the 1 to 25 micrometer region.
01 - £.8. FARMER NASA-JPL The instrumsent weighed about 0.4 kg and used 2.2 W of power.
0I ~ J.¥. MARTONCHIK NASA-JPL
01 = A.P. INGERSOLL CALIF INST OF TECH - == PIONEER VENUS PROBE SM3, SUOMI
01 = J.T. HOUGHTON OXFORD U N
01 = G.D. PESKETT CLARENDON LAB INVESTIGATION NAME- NET FLUX RADIOMETER (SNFR)
0l =~ C.p. RODGERS OXFORD U
01 - €.J. WILLIAMSON CLARENDON LAB NSSDC ID- 78-0786-04 INVESTIGATIVE PROGRAN
01 = R.E. DICKINSON NATL CTR FOR ATMOS RES CODE EL-4/C0~0P, SCIENCE
01 = J.C. GILLE NATL CYR FOR ATRMOS RES N
INVESTIGATION DISCIPLINE(S)
BRIEF DESCRIPTION PLANETARY ATMOSPHERES
This investigation wused an B-channel radiometer for AERONONY
vertical temperature sounding of the atmosphere from the cloud
tops (60 km) to 150 km and for investigations of cloud PERSOMNEL
morphology, includirg the identificaticn of possible multiple Pl - V.E. SUOMI U OF WISCONSIN
tayers and water vapor mapping. The instrusent was based on o1 - J. LENOBLE U OF LILLE
the selective chogper radiometer and the pressure modulator 01 - A. FYNAT NASA=JPL
radiometer designs flown on Nimbus satellites. 01 = L.A., SROMOVSKY U OF WISCONSIN
OI ~ 6.E. DANIELSON CALIF INST OF TECH
------- PIONEER VENUS PROBE LRG, BOESE~~=-=--c-esccccccccccacaes oI - M. HERMAN U OF LILLE
INVESTIGATION NAME- INFRARED RADIOMETER (LIR) BRIEF DESCRIPTION
The objectives were 1to locate regions of radiative
NSSDC I1D- 78-078D-(5 INVESTIGATIVE PROGRAN convergence and divergence as & function of altitude and to
COPE EL-4» SCIENCE indicate the height at which solar energy is sbsorbed by the
stmosphere, This experiment used a small net flux radiometer
INVESTIGATION DISCIPLINE(S) on the Probe targeted to the dayside of Venus to wmeasure the
PLANETARY ATMOSPHERES net solar flux in the 0.2~ to A-sicrometer region. The two
AERONORY FProbes targeted to the nightside of the planet carry net
infrared flux sensors covering the 1- to 25 micrometer region.
PERSONNEL The instrument weighed about 0.4 kg and used 2.2 W of power.
Pl - R.W. BOESE NASA~ARC
01 = J.B. POLLACK NASA=ARC
GI = J.H, MILLER NASA-ARC
01 - L.P. GIVER NASA=ARC RADIO SCIENCE AND CELESTIAL MECHANICS
BRIEF DESCRIPTION
The objectives of this experiment were to measure the
atmosphere thermal flux profile, detect ctoud Llayers and infer =me=+== MARINER 2, ANDERSON=-==~<-==
their composition, and estisate tle atmospheric water vapcr
content. This experiment used a A-channel infrared radiometer INVESTIGATION NAME- CELESTIAL MECHANICS

tooking down froa the probe. Twoc internal blackbodies were
used to allow absclute wmeasureserts of the flux in each
channel. The instrument weighed about 2 kg and used about 3 W
of power.
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NSSDC ID- 62-041A-03 INVESTIGATIVE PROGRAM
COPE EL-4, SCIENCE
INVESTIGATION DISCIPLINE(S)
CELESTIAL MECHANICS
PERSONNEL
Pl = J.0. ANDERSON NASA=JPL

BRIEF DESCRIPTION

Deep Space Network tracking data from Mariner 2 were used
to obtain improved weasurements of the masses of Venus ard the
moon, the sstronomical unit, and improved ephemerides of the
earth and Venus. The experiment used the onboard receiver and
transmitter equipment in conjunction with the Deep Space
Station equipment tc obtain Doppler seasurements. Data were
obtained at 12-h intervals from September 5 to Decesber 14,
1962, at 1-h intervals wuntil December 16. and then again at
12-h intervals until Jesnuary 4, 1963.

== PIONEER VENUS 1, SHAPIRO -

INVESTIGATION NAME- CELESTIAL MECHANICS (OCM)

NSSPC ID- 78-051A-21 INVESTIGATIVE PROGRAM
CODE EL-4, SCIENCE
INVESTIGATION DISCIPLINE(S)
PLANETARY ATMOSPHERES
CELESTIAL MECHANICS
PERSONNEL
PI - I.I. SHAPIRO MASS INST OF TECH

BRIEF DESCRIPTION
This exper

nt used the S-bard snd X-band radio signals
for data asurements. The objectives were: (1) to model the
gravity field of venus, (2) to estimate the direction and
magnitude of the Venus spin vector, (3) to bound the magnitude
of (and possibly estimate) the polar motion of venus, (&) to
determine the density profile of the upper astmosghere, and (S)
to cetermine 3 ccnnection between the coordinate system of
planetary ephemerides and an inertial coordinate syster
reference to extragalactic radic sources.

cewocen MARINER 5, ESHLEMAN=—-ec-=eccmecmcecmmmccmnenn. c—menea

INVESTIGATION NAME- TWO-FREGUENCY BEACON RECEIVER

NSSDC ID- 67-060A-02 INVESTIGATIVE PROGRAM
CODE EL~4, SCIENCE
INVESTIGATION DISCIPLINE(S)
PARTICLES AND FIELDS
SOLAR PHYSICS
IONOSPHERES AND RADIO PHYSICS
PERSONNEL
PI =~ V.R. ESHLEMAN STANFORD U
01 = T.A. CROFT SRI INTERNATIONAL

BRIEF DESCRIPTION

Both 423.3-MHz and the 2/17 subharmonic 49 .8-Miz signals
were transmitted from a 4.6-m steerable parabolic anfenna at
Stanford University to the two-frecuency racio receiver cn the
spacecraft. The high~frequency signal served as a reference
aignal since its propagstion tise was not appreciably delayed.
The low-frequency signal was delayed in proportior to the total
electron content in the propagation path. On the spacecratt, e
phase-locked receiver counted the beat-frequency zero crossings
ot the received signals to obtain measurements of phase-path
ditferences. Differertial delay of tte group velccity vas also
obgerved, and these values were telemetered to the ground
station, From calculated total electron content values, the
ionospheric effect (up to a setected altitude obtained frow
other experimental techniques) c¢ar be subtracted to produce
data describing the interplanetary electron content of the
solar wind and its variations. The experiment operated
nominatly from Launch to November 1967. Faor similar
experiments coverirg other time rperiods, see Pioneers £-9
{(68-100A-03., 67-123A-03» 66-075A-04, and 65-105A~04). More
detailed descriptions of the experiment can be found in J.
Geophys. Res.r V. 17, pp. 3325-3327, and In Radio Science, v.
6, pp. 55-63. NSSDC hes ali the data from this experiment.

seawms= MARINER 5, ANDERSON - -

INVESTIGATION NAME- CELESTIAL MECHANICS

NSSOC IP- 67-060A-07 INVESTIGATIVE PROGRAM
CODE EL-4, SCIENCE
INVESTIGATION DISCIPLINE(S)
CELESTIAL MECHANICS
PERSONNEL
P1 = J.D. ANDERSON NASA-JPL

3%

BRIEF DESCRIPTION

Deep Space Network tracking data on Mariner 5 were used
to obtain imprdved determinations of the masses of Venus and
the moon, of the astronomical unit, and improved ephemerides of
earth and Venus. The experiment used the onboard receiver and
transmitter equipment in conjunction with Deep Space Station
equipment to obtain Doppler measurements. The systea performed
well to distarces of 4B.E6 km (November 5. 1967).

mm————— ~ MARINER 13, HOMARD

INVESTIGATICN NAME- S- AND X-BAND RADIO PROPAGATION

NSSDC ID- 73-085A-02 INVESTIGATIVE PROGRAM
CODE EL-4¢ SCIENCE
INVESTIGATION DISCIPLINE(S)
IONOSPHERES AND RADIO PHYSICS
PARTICLES AND FIELDS
PLANETARY ATMOSPHERES
PERSONNEL
Pl -~ H.T. HOWARD STANFORD U
01 - G.5. LEVY NASA=JPL
01 = I.1. SHAPIRO MASS INST OF TECH
01 - 6. FJELDBO(NLA) NASA=JPL
01 - AJJ. KLIORE NASA-JPL
01 -~ J.0. ANDERSON NASA-JPL
BRIEF DESCRIPTION
This experiment wused X- (8400 MHz) and 5- (2113 MH2)
band, on-poard radio systems for whatever scientific purposes
could be devised. Two primary approaches yere made, One
utilizing tracking information, the other taking advantage of
radio trajectory variations associated with occultation of the

earth-spacecraft signal. Tracking information was analyzed to
determine mass and gravitational characteristics (including
planetary internal composition and density estimates) of both

Venus and Mercury. From anomalous characteristits observed in
the X- and S-band signals during spacecraft passage through the
planetary atmospheres just prior to-. and subsequent to.,
occultation, temperature and pressure profiles were calculated.

These protiles were wuseful to adjust atmospheric composition
models., Signal cutoff provided wuseful information for
determination ot planetary cadius.

~w==+=- PIONEER VENUS 1, KLIORE==-==a=c-== —————ee memmmenocemee

INVESTIGATION NAME= RADIO OCCULTATION (00CC)

N$SSDC 1D~ 78-0%1A-20 INVESTIGATIVE PROGRAN
CODE EL-4, SCIENCE
INVESTIGATION DISCIPLINE(S)
PLANETARY ATMOSPHERES
PERSONNEL
PI - A.J, KLIORE NASA=JPL

BRIEF DESCRIPYION

This experiment wmade use of the S-band and X-band radio
signals for data wmeasurements. The objectives were (1) to
measure refractivity profiles, (2) to measure S- and X-band
dispérsion and absorption, (3) to measure electron density
height profiles, and (4) to determine the dynamics of the lower
atmosphere.

PICNEER VENUS 1, CROFTY

INVESTIGATION NAME- GAS AND PLASMA ENVIRONMENT (O6PE)

HSSDC 1D~ 78-051A-03 INVESTIGATIVE PROGRAKR
CODE EL-4, SCIENCE
INVESTIGATION DISCIPLINE(S)
GEODESY AND CARTOGRAPHY
PLANETARY IONOSPHERES
PLANETARY ATMOSPHERES
PERSONNEL
TL = T.A. CROFT SRI INTERNATIONAL
TM - 6.M. KEATING NASA-LARC
TM - A.J,. KLIORE NASA-JPL
™ - R, PHILLIPS NASA-JPL
TA - 1.1I. SHAPIRO MASS INST OF TECH
™ - R. w00 NASA=JPL
BRIEF DESCRIFTION
This experiment used data obtained from the S-band and

The objectives were (1) to determine the
lateral wvariations in the venusian atsosphere and ionospheres
€2) to study the sotar wind aicroscopic tlows and (3) to
analyze solar wind scintillations (scale and characteristics of
the irregularities in the Venusisn atmosphere).

X-band radio signsls.

PICNEER VENUS 1, PETTENGILL=-m=woce—nmomaoe e .—-

IMYESTIGATION WAME- RADAR WAPPER (DRAD)

PAGE IS

UR QUALITY



NSSDC ID- 78-051A-02 INVESTIGATIVE PROGRAN
CODE EL-4, SCIENCE
INVESTIGATION DISCIPLINE(S)
GEODESY AND CARTOGRAPHY
PLANETCLOGY
PERSONNEL
Pl -~ 6. PETTENGILL MASS INST OF TECH
0 - W.E. BROwN, JR. NASA~-JPL
01 - W.M. KAULA U OF CALLIF, LA
QI = D.H. STAELIN MASS INST OF TECH
BRIEF DESCRIPTION
A radar altimeter was used to obtain inforsation cn the
orbiter altitude, planetary surface temperature, and radar
scattering properties in order to infer the surface topography,
geology» and the thermal and mectanical properties cf the

interior of Venus. The weight of the instrument was 9.0 kg (20
Lb)s and the power ctonsumsption was 25 w.

-~ PIONEER VENLS 1, PHILLIPS-

INVESTIGATION NAME~ INTERNAL DENSITY DISTRIBUTION (OIDP)

NSSDC ID- T78-051A-23 INVESTIGATIVE PROGRAM
CODE EL-4, SCIENCE
INVESTIGATION DISCIPLINE(S)
PLANETOLOGY
PLANETARY PHYSICS
PERSONNEL
P1 - R.J. PHILLIPS LUNAR © PLANETARY INST

BRIEF DESCRIPTION

This experiment used the S-bard and X-band radio sigrals
for data measurements. The objectives were (1) to determine
the internal mass cistribution and the physical processes that

have operated to prcouce the distritution, (2) to deteraine the
relationship of the surface morpholcgy to the internal density
distribution, 3) to determine the amount of dsostatic

compensation of the Venusian topography, and (4) to describe

ar evolutionary track for Venus trat is consistent with the
above.

ATMOSPHE RE

------- PIONEER VENUS 1, BRACE

INVESTIGATION NAME- ELECTRON TEMPERATURE PROBE

NSSDOC ID- 78-0S51A-01 INVESTIGATIVE PROGRAN
CODE EL-4/C0-0P, SCIENCE
INVESTIGATION DISCIPLINE(S)
PLANETARY ATMOSPHERES
PLANETARY I1ONOSPHERES
PERSONNEL
P1 = L.H. BRACE NASA-GSF(
01 - M.B. MCELROY HARVARD U
01 - A, PEDERSEN ESA-ESTEC
01 = A.F. NAGY U OF MICHIGAN
0l = T.M. DONAHUE U OF MICHIGAN

BRIEF DESCRIPTION

This experiment consisted ot e pair of cyclindrical
Langmuir probes of the type used on the Atmospheric Exgplcrer
(AE) series. Two probes were required, 50 that one was always
out of the wake of the spacecratt. In flight analysis., 56
seasurements taker at a rate of cre per second provided high
spatial resolution for the measurements of Ne and Te. The
results of these high-resolution measurements were used both to
study the upper atmosphere and ionosphere and to investigate
the interaction of the solar wind with the Venusian ionosghere.
This experiment provided measurements over the whole region
traversed by the orbiter, covering a large range of solar
aspect angles, to yield a more complete configuration of the
physical properties of the ioropause region.

- PIONEER VENUS 1, NIEMANN-

INVESTIGATION NAME- NEUTRAL MASS SPECTROMETER (ONMS)

NSSDC ID- 78-051A-11 INVESTIGATIVE PROGRAM
CODE EL-4,» SCIENCE
INVESTIGATION DISCIPLINE(S)
AERONOMY
PLANETARY ATMOSPHERES
PERSONNEL
PI ~ H.B. NIEMANN NASA-GSFC
01 - G.R. CARIGMAN U OF RICHIGAN
o1 - HARTLE NASA-GSFC
01 - SPENCER NASA-GSFC

BRIEF DESCRIPTION

The experiment wused a quadrupole mass spectrometer with
three fon-source operating modes snd three mass~scanning sodes.
The ion source could be operated alternstely in open and closed
configurations to incresse accuracy. An adaptive mass scan was

used to reduce the bit rate required for a given
information-return rate. The resotution was 1.E~4 for adjacent
masses, and the mass range was 1 {0 45 u. Vertical and

horizontal density variations of the major neutral constituents
of the upper atmosphere of Venus were detected and mesasured to

define the dynamicr chemical, and thermal states of the upper
stmosphere., Important constituents messured were He, 0, 02,
€0, €02 and/or N2, and A. It was also possible to study H, D

and/or H2., C, and NO.

PIONEER VENUS 2, VON ZAHN---

INVESYIGATION NAME- NEUTRAL MASS SPECTROMETER (BNMS)

NSSDC ID- 78~078BA-03 INVESTIGATIVE PROGRAM
CODE EL-4/CO-OP, SCIENCE
INVESTIGATION DISUIPLINE(S)
PLANETARY ATROSPHERES
AERONOMY
PERSONNEL
PI - U, VON 2AHN U OF BONN
01 - A,0.C.NIER U OF NINNESOTA
a1 - b.M. HUNTEN U OF ARIZONA
BRIEF DESCRIPTION
This neutrat particle mass spectroaster experiment
cbtained weasurements which provided informsation on the origin
and evolution of Venus' atmosphere, the present energy balance
and dynamics of the upper atmosphere, and the interaction of
the upper atmosphere with solar radiation and the
interplanetary medium. A magnetic deflection, double~focusing
aass spectrometer was flown to measure the upper ateosphere
neutral molecules in the mass range 1 to 46 atomic sass units
).
------- PIONEER VENUS PROBE LRG, HOFFMAN
INVESTIGATION NAME- NEUTRAL PARTICLE MASS SPECTROMETER
(LNNS)
NSSDC 10- T8-078D-06 INVESTIGATIVE PROGRAM
CODE EL-4, SCIENCE
INVESTIGATION DISCIPLINE (S)
PLANETARY ATMOSPHERES
AERONONY
PERSONNEL
PI = J.H. HOFFMAN U OF TEXAS, DALLAS
0I - R.R. HODGES-,» JR. U OF TEXAS., DALLAS
o1 - K, KOLPIN TRW SYSTEMS GROUP
0I - M.B. MCELROY HARVARD U
01 - T.M. DONAHUE U OF MICHIGAN
BRIEF DESCRIPTION
_ The objective of this investigation was to measure the
composition of the lower atmosphere of Venus. This
investigation used @ ceramic wmicro-leak gas inlet and a
double-focusing magnetic deflection mass spectrometer. About

50 analyses of the Venusian atmosphere were planned during the

probe descent. A separate sample of the atmosphere was
analyzed for rare gasses. The snalyzer had a mass range of 1
to 212 uw and a dynsmic range of 1,.E+7, The instrument was

based on a design flown previously.

PIONEER VENUS 1., KEATING

INVESTIGATION NAME- ATMOSPHERIC DRAG (0AD)

NSSDC 1D- 78-051A-19 INVESTIGATIVE PROGRAN
CODE EL-4, SCIENCE
INVESTIGATION DISCIPLINE(S)
PLANETARY ATMOSPMERES
PERSONNEL
P1 = 6.M KEATING NASA-LARC

BRIEF DESCRIPTION

This exp ment wmade use of the spacecraft S-band and
X-band radio signals for data measuresents. The objectives
were (1) to establish the diurnal variation of thermospheric
density and density scale height (2) to determine the
relationship of solar wind variations to wvariations in

atmospheric censity, (3) to determine the relationship of tong
and short term varistion in solar extreme UV radiation to
density variations, (4) to search for phenom such ss a
semi-annual variation and super rotation of the thermosphere,
and (5) to forsulate 3 thermospheric model for the Venusian
atmosphere.
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“w===== PIONEER VENUS 2, COUNSELMAN--

INVESTIGATION NAME- DIFFEREMTIAL LONG BASE LINE
INTERFEROMETER (DLBI)

NSSDC ID- 78-078A-06 INVESTIGATIVE PROGRAM
CODE Et-4, SCIENCE

INVESTIGATION DISCIPLINE(S)
PLANETARY ATMOSPHERES

METEORCLOGY
PLANETOLOGY
PERSONNEL

PI - C.C. COUNSELMAN RASS INST OF TECH
Gl = 1.1, SHAPIRO MASS INST OF TECHW
01 - R.G. PRINN MASS INSY OF TECH
o1 - J. CHARNEY MASS INST OF TECH
0l - G. PETTENGILL MASS INST OF YECH

BRIEF DESCRIPTION

This experiment used the Deep Space Network (DSN)
teleretry signals. The objectives were to measure vector wind
velocities by earth-based interferometric tracking for all four
probes as they descended through the atmosphere of Venus using
the bus telemetry signal as a reference. The results were
combined with simultaneous temperature, pressure, thermal flux,
and composition measurements trom other experiments to test
models of the atmospheric circulation.

- PIONEER VENUS PROBE SM1., WOO-
INVESTIGATION NAME- ATMOSPHERIC TURBULENCE (MTUR)

NSSDC 1D~ 78-~07BE-06 INVESTIGATIVE PROGRAR
CODE EL~-4, SCIENCE

INVESTIGATION DISCIPLINE(S)
PLANETARY JONOSPHERES
RADIO PHYSICS
CELESTIAL MECHANICS
PLANETARY ATMOSPHERES

PERSONNEL
PI - R. woo NASA-JPL

BRIEF DESCRIPTION

This experieent wused the Deep Space Network (DSN)
telemetry data. The objective was to mseasure and study the
srall-scale turbulence characteristics of the atmcsphere cf
Venus . Information obtained included the variation of
intensity of turbulence with aititude, wind velocity transverse
tc the Lline-of-sight path, and distribution of scale size in
the atsosphere. These measurenents contributed to an
understanding of the atmosphere's circulation and dynamics.

------- FIONEER VENLS PROBE SM2, WOC-
INVESTIGATION NAME- ATMOSPHERIC TURBULENCE (MTUR)

NSSDC ID~ T78-078F-056 INVESTIGATIVE PROGRAM
CODE EL-4, SCIENCE

INVESTIGATION DISCIPLINE(S)
PLANETARY 10ONOSPHERES
RADIO FHYSICS
CELESTIAL MECHANICS
PLANETARY ATMOSPHERES

PERSONNEL
Pl - R. ¥oo NASA~JPL

BRIEF DESCRIPTION

This experiment used the Deep Space Mhetwork (DSN)
telemetry data. The objective was to seasure and study the
swalt-scale turbulence characteristics of the atmosphere of
Venus. Information obtained included the variation of
irtensity of turbulence with altitude, wind velocity transverse
to the Lline-of-sight path., and distribution of scale size in
the atmosphere. These measurerents contributed to an
understanding of the atmosphere’s circulation and dynamics.

==~ PIONEER VENUS PROBE SM3, WOO-~

INVESTIGATION NAME- ATMOSPHERIC TURBULENCE (MTUR)

NSSDC ID- 78-078G-06 INVESTIGATIVE PROGRAM
CODE EL-4, SCIENCE

INVESTIGATION DISCIPLINE(S)
PLANETARY IONOSPHERES
RADIO PHYSICS
CELESTIAL MECHANICS
PLANETARY ATMOSPHERES

PERSONNEL
P1L - R. L1 d4] NASA=JPL

37

BRIEF DESCRIPTION

This experiment used the Deep Space Network (DSN)
telemetry data. The objective was to measure and study the
ssall-scale turbulence characteristics of the atsosphere of
venus. Information obtained included the wvaristion of
intensity of turbulence with altitude, wind velocity transverse
to the Lline-of-sight path, and distribution of scale size in
the atmosphere. These measuremegts contributed to an
understanding of the atmosphere®s circulation and dynsmics.

------ = PIONEER VENUS 1, wWOO

INVESTIGATION NAME- ATMOSPHERIC AND SOLAR CORONA TURBULENCE

(OTuR)
NSSDC ID- 78-051A-22 INVESTIGATIVE PROGRAM
CODE EL-4, SCIENCE
INVESTIGATION DISCIPLINE(S)
PLANETARY ATMOSPHERES
PERSONNEL
PI - R. Woo NASA-JPL

BRIEF DESCRIPTION

This experiment ade use of the S-band and X-band radio
signals for data messurements. The objectives of the
experiment were tO weasure: (1) the intensity varistion of
turbulence with altvitude, (2) planetary latitude and longitude.,
and (3) the distribution of scale sizes in the atmosphere.

----- ~~ PIONEER VENUS PROBE LRG» RAGENT

INVESTIGATION NAME- NEPHELOMETER (LN)

NSSDC ID~ T78-078D-02 INVESTIGATIVE PROGRAM
CODE EL-4/CO-0P, SCIENCE

INVESTIGATION DISCIPLINE(S)
PLANETARY ATMOSPHERES

AERONOMY
METEOROLOGY
PERSONNEL
PI - B. RAGENT NASA-ARC
Pl = J.E. BLAMONT CNRS=SA

BRIEF DESCRIPTION

This experiment consisted of e nephelometer to measure
the energy Lackscattered from cloud particles. It used a
pulsed gallium arsenide laser diode to iliuminate the clouds.
The altitude history of the backscattered signal indicated the
presence and vertical extent of clouds along the trajectory.
Comparisons with the aeasurements from the small oprobes
indicated the spatial variability of the cloud structure. The
laser operated at about 9000 A. The experiment weighed about
0.5 kg and used about 1.3 W of power.

~~==--== PIONEER VENUS PROBE SM1, RAGENT
INVESTIGATION NAME- NEPHELOMETER (SN)

NSSDC )b~ 78-078E-02 INVESTIGATIVE PROGRAN
CODE EL-4/C0-0P, SCIENCE

INVESTIGATION DISCIPLINE(S)
PLANETARY ATMOSPHERES

AERONOMY
RETEOROLOGY
PERSONKEL
Pl - B. RAGENT NASA-ARC
PI - J.E. BLAMONT CNRS =SA

BRIEF DESCRIPTION

This experiment consisted of a nephelometer to measure
the energy backscattered from cloud particles. It used a
fulsed gatlium arsenide laser diode to jlluminate the clouds.
The attitude history of the backscattered signal indicated the
presence and vertical extent of clouds along the trajectory.
Comparisons with the nmeasurements from the other Probes
indicated the spatial varfability of the ctoud structure The
Laser operated at about 9000 A. The experiment weighed about
0.6 kg and used about 1.3 W of pouwer.

------- PIONKEER VENUS PROBE SM2, RAGENTY
INVESTIGATION NAME- NEPHELOMETER (SN)

NSSDC 1b~ 78-078F-02 IRVESTIGATIVE PROGRAM
CODE EL-4/C0-0P, SCIENCE

INVESTIGATION DISCIPLINE(S)
PLANETARY ATMOSPHERES
AERONOMY
METEQOROLOGY
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PERSONNEL
P1 - B. RAGENT NASA=-ARC
Pl - J. aLAMONT CNRS-5A

BRIEF DESCRIPTION

This experisent consisted of a nephelometer to measure
the energy backscattered from cloud ‘particles. It used a
pulsed gallium arsenide Laser diode to illusinate the clouds.
The altitude history of the backscattered signal indicated the
presence and verticat extent of clouds atong the trajectory.
Compariscns with the measurements from the other Protes
indicated the spatial variability of the cloud structure. The
taser operated at about 9000 A. The experiment weighed about
0.6 kg and used abcut 1.2 ¥ of pawer.

-=- PIONEER VENUS PROBE SM3, RAGENT

INVESTIGATION NAME- NEPHELOMETER (SN)

NSSDC 1D~ 78-078G6-02 INVESTIGATIVE PROGRAR
CODE EL-4/C0O~0P, SCIENCE
INVESTIGATION DISCIPLINE(S)
PLANETARY ATMOSPHERES
AERONCPY
METEOROLOGY
PERSONNEL
PI - B. RAGENT RASA=ARC
PI - J.E. BLAMONT CNRS-SA
BRIEF DESCRIPYION
This experiment c¢onsisted cf o nephelometer to measure
the energy backscattered from cloud particles. It used o
pulsed gallium arsenide laser diode to illuminate the clouds.
The altitude history of the backscattered signal indicated the
presence and vertical extent of clouds along the trajectcry.
Comparisons with the measurements from the other probes
indicated the spatial variability of the cloud structure. The
Laser operated at about 9000 A. The experiment weighed abcut

0.6 kg and used about 1.3 ¥ of power.

----- ~- PIONMEER VENUS PROBE LRG» SEIFF -
INVESTIGATION NAME- ATMOSPHERE STRUCTURE

NSSOC 1D- 78-0780-¢1 INVESTIGATIVE PROGRAM
CODPE EL-4, SCIENCE
INVESTIGATION DISCIPLINE(S)
PLANETARY ATMOSPHERES
METEOROLOGY
AERONOMY
PERSONNEL
PI - AL SEIFF NASA=-ARC
01 = S.C. SOMMER NASA=ARC
Ol = R.C. BLANCHARD NASA-LARC
0l - D.B. KIRK NASA-ARC
01 - R.E. YOUNG NASA-ARC
GI - J.S. DERR US GEOLOGICAL SURVEY
BRIEF DESCRIPTION

The instruments for this experiment inc(uded @ three-axis
accelerometer, pressure sensors, and temperature sensors. They
were based on the technology dexcrstrated by the PAET rocket
vehicle (Planetary Atmosphere Experiment Test R7106-2001). The
seasuresents wvere used to canstruct a profile of atmosphere
state properties for the Llarge probe trajectory from the
surtace to approxisately 140 km altitude. They were also used
to determine vertical wind velocity, horizontal wind velocity,
and turbulence. By comparing atmosgpheric conditions along the
targe probe trajectcry with those measured by the smali grobes.,

circylation models of the atmosphere were determined. The
instruments weighed about 2.5 kg and consumed sbout 4.7 w of
power.

-==---= PIONEER VENUS PROBE SM1. SEIFF

INVESTIGATION NAME- ATWOSPHERE STRUCTURE (SAS)

NSSHC 1D~ 78-078E-01 INVESTIGATIVE PROGRAM
CODE EL-4., SCIENCE
INVESTIGATION DISCIPLINE(S)
PLANETARY ATMOSPHERES
METEOROLOGY
AERONOMY
PERSONNEL
P1 = A, SEIFF NASA-ARC
01 = S.C. SOMRMER NASA-GSFC
01 - 0.B. KIRK NASA-ARC
01 = R.C. BLANCHARD NASA-LARC
0I = R.E. YOUNG NASA=ARC
o1 - J. DERR US GEOLOGICAL SURVEY
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BRIEF DESCRIPTION

The instruments tor this experiment included &
single-axis accelerometer, pressure sensors, and temperature
sensors. They were based on the technology demonstrated by the
PAET rocket vehicle (Planetary Atmosphere Experiment Test R
7106-2001). The messurements were used to construct @ profile
ot ateospheric state properties for the trajectory from the
surface to agproximately 140 km altitude. They were als0 used
to determine vertical wind velocity, horizontal wind velocity.,
and turbulence. By comparing atsospheric conditions along this
trajectory with those measured by the other Probes, circulation
sodels of the atmosphere were determined. The instruments
weighed about 1.2 kg and consumed about 4.8 W of power.

PICNEER VENUS PROBE SM2, SEIFF -

INVESTIGATION NAME~ ATMOSPHERE STRUCTURE

NSSDC I0- 78-078F-01 INVESTIGATIVE PROGRAM
CODE EL-4, SCIENCE
INVESTIGATION DISCIPLINE(S)
PLANETARY ATMOSPHERES
METEOROLOGY
AERONONY
PERSONNEL
PI - A. SEIFF NASA-ARC
0I =~ S.C. SOMKER NASA-GSF(
o1 - 0p.B. KI NASA-ARC
OI = R.C. BLANCHARD NASA=LARC
01 - R.E. YOUNG NASA-ARC
0 - J. DERR US GEOLOGICAL SURVEY
BRIEF DESCRIPTION

inctuded a three-axis
They
the technology demonstrated by the PAET rocket
Atmosphere Experiment Test R 7106-2001).
The measurewents were used to <construet a profile of
atmospheric state properties for the trajectory from the
surface to approximately 140 km aititude. They were aiso used
to determine vertical wind velocity, horizontal wind velocity.
and turbulence. By comparing atmospheric conditions along this

The instrusents for this experiment
accelerometer, pressure sensors, and temperature sensors.
were based on
vehicle (Planetary

trajectory with those measured by other Small Probes.,
tirculation models of the atmosphere are determined., The
instruments weighed about 1.2 kg ang consumed about 3.4 w of

Fower .

~~ PIONEER VENUS PROBE S5SM3, SEIFF

INVESTIGATION NAME- ATMOSPHERE STRUCTURE

NSSDC ID- 78-0786-01 INVESTIGATIVE PROGRAM
CODE EL-4, SCIENCE
INVESTIGATION DISCIPLINE(S)
PLANETARY ATMOSPHERES
PERSONNEL
PI - A. SELFF NASA-ARC
01 - S.C. SOMMER NASA=GSFC
01 - R.C. BLANCHARD NASA-LARC
0l -~ D.B. KIRK NASA-ARC
01 - R.E. YOUNG NASA-ARC
o1 - J. DERR US GEOLOGICAL SURVEY
SRIEF DESCRIPTION

The instruments for this experisment included a three-axis
accelerometer, pressure sensors, and temperature sensors. They
vere based on the technology demonstrated by the PAET rocket
vehicle (Planetary Atmosphere Experiment test R 7106-2001).
The measurements were used to construct a profile of
atmospheric state properties for the trajectory from the
surface to approximatety 140 km altitude, They were also used
to determine vertical wind velocity, horizontal wind velocity.,
and turbulence. By comparing atmospheric conditions along this
trajectory with those measured by the other Probes, circulation
models of the atmosphere were determined. The instruments
weighed about 1.2 kg and consumed about 3.4 ¥ of power.

PIONEER VENUS PROBE LRG,» CROFT--w=m=coo e mmenamaeen

INVESTIGATION NAME- ATMOSPHERIC PROPAGATION (MPRO)

NSSDC ID- 78-078D-11 INVESTIGATIVE PROGRAM
CODE EL-4, SCIENCE
INVESTIGATION DISCIPLINE(S)
PERSONNEL
PI =~ T.A. CROFT SRI INTERNATIONAL

BRIEF DESCRIPTION

The objective of 1this experiment was to determine the
ataospheric structure ot Venus as it affected the intensity and
refraction of probe telemetry signals. An investigation of the
interference between the direct ray and a surface-reflected
component was undertaken as means of assessing communications
reliability tor the design of future probe missions.
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------ ~ PIONEER VENUS PROBE SM1, CROFT .- scientific evaluation.

INVESTIGATION NAME- ATMOSPHERIC PROPAGATION (MPRO) -- -~ PIONEER VENUS PROBE SM1, COUNSELMAN--

NSSDC ID- 78-07B8E-0Q7 INVESTIGATIVE PROGRAM INVESTIGATION NAME- DIFFERENTIAL LOMG BASELINE
CODE EL-4, SCIENCE INTERFEROMETER (DLBI)
INVESTIGATION DISCIPLINE(S) NSSOC ID- 78-078E-03 INVESTIGATIVE PROGRAM
PLANETARY IONOSPHERES CODE EL-4, SCIENCE
RADIO FHYSICS
CELESTIAL MECHANICS INVESTIGAYION DISCIPLINE(S)
PLANETARY ATMOSPHERES PLANETARY ATMOSPHERES
METEOROLOGY
PERSONNEL AERONOMY
Pl = T.A. CROFY SRI INTERNATIONAL
PERSONNEL
BRIEF DESCRIPTION Pl - C.C. COUNSELMAN MASS INST OF TECH
This experizent used the Deep Space Network (DSH) OI = I.I. SHAPIRO MASS INST OF TECH
telemetry data. The objectives were (1) to determine the 01 - R.G. PRINN MASS INST OF TECH
atmospheric structure of Venus as it affects the intensity ard o1 - J. CHARNEY MASS INST OF TECH
refraction of Probe telemetry signals, and (2) to investigate ¢l - G. PETTENGILL MASS INSY OF TECH

the intertference betueen the direct ray and » surface-reflected

component as a means of assessing communications reliability BRIEF DESCRIPTION
for the design of future probe missions, This experiment involved applying differential
very-long-baseline interferometry techniques to the radio
seee=w= PIONEER VENUS PROBE SM2, CROFT -- signals from the entry Probe and Bus in order to infer or place
upper Limits on wind speeds in the Lower atmosphere. These
INVESTIGATION NAME- ATMOSPHERIC PROPAGATION (MPRO) results were wused in modeling the circulation patterns of
Venus' atmosphere. Data taken pricr to Probe entry were used,
NSSDPC ID- TB-G78F~07 INVESTIGATIVE PROGRAM where feasible, to infer characteristics of Venus' gravity
CODE EL-4, SCIENCE field for use with Probe entry operations as well as in later

scientific evaluation.
INVESTIGATION DISCIPLINE(S)

PLANETARY JONOSPHERES = ===w-e- PIONEER VENUS PROBE SM2, COUNSELMAN-==~-- e el
RADIO FHYSICS
CELESTIAL MECHANICS INVESTIGATION NAME- DIFFERENTIAL LONG BASELINE
PLANETARY ATMOSPHERES INTERFEROMETER (DLBI)
PERSONNEL NSSDC ID- 78-078F-03 INVESTIGATIVE PROGRAM
PI = T.A. CROFT SRI INTERNATIONAL CODE EL-4, SCIENCE
BRIEF DESCRIPTION INVESTIGATION DISCIPLINE(S)
This experirent wused the Deep Space Network (DSN) PLANETARY ATMOSPHERES
telexetry data. The objectives were (1) to determine the . METEOROLOGY
stmospheric structire of Venus as it affects the intensity ard AERONOMY
refraction of Probe telemetry signals. and (2) to investigate
the interference between the direct ray and a surface-reflected PERSONNEL
ccmponent as 8 reans of assessing communications reliability Pl = C.C. COUNSELMAN MASS INSY OF TECH
tor the design of future probe missions. 01 - I.1. SHAPIRO MASS INST OF TECH
O = R.G. PRINN MASS INST OF TECH
- == PIONEER VENUS PROBE SM3, CROFT 01 = J.6. CHARNEY MASS INST OF TECH
01 - 6. PETTENGILL MASS INST OF TECH

INVESTIGATION NAME- ATMOSPHERIC PROPAGAYION (MPRO)
BRIEF DESCRIPTION

NSSDC 10- 78-0786-07 INVESTIGATIVE PROGRAF This experiment involved applying differential
CODE EL-4, SCIENCE very-tong-basel ine interferometry techniques to the radioc
signals from the entry Probe and Bus in order to infer or place
INVESTIGATION DISCIPLINE(S) upper Limits on wind speeds in the lower atmosphere. These
PLANETARY IONOSPHERES results were used in modeling the <circulation patterns of
RADIO PHYSICS Venus' ateosphere. Datas taken prior to Probe entry were useds
CELESTIAL MECHANICS where feasible, to infer characteristics of Venus' gravity
PLANETARY ATMOSPHERES field for wuse with Probe entry operations as well as in later
scientific evaluation.
PERSONNEL
PI = T.A, CROFT SRI INTERNATIONAL e———— PIONEER VENUS PROBE SM3, COUNSELMAN-======~- bbbl bd
BRIEF DESCRIPTION INVESTIGATION NAME- DIFFERENTIAL LONG BASELINE
This experiment used the Deep Space Network (OSN) INTERFEROMETER (DLBIL)
telemetry data. The objectives were (1) to determine the
atacspheric structire of Venus as it affects the intensity and NSSOC ID- 78-0786-03 INVESTIGATIVE PROGRAM
refraction of Probe telemetry signals., and (2) to investigate CODE EL~4, SCIENCE
the interference between the direct ray and » surface-reflected
compcnent as 3 means of assessing communications reliability INVESTIGATION DISCIPLINE(S)
for the design of future probe missicrs. PLANETARY ATMOSPHERES
METEOROLOGY
~u===ec~ PIONEER VENUS PROBE LRG, COUNSELMAN-~--=---c--ccmaccns~o AERONOMY
INVESTIGATION NAME- DIFFERENTIAL LONG BASELINE FERSONNEL
INTERFEROMETER (DLBI) P1 = C.C. COUNSELRAN MASS INST OF TECH
01 =« 1.1. SHAPIRO MASS INST OF TECH
NSSDC ID- 7Y8-0780-(9 INVESTIGATIVE PROGRAM 01 - R.G. PRINN MASS INST OF TECH
CODE EL-4, SCIENCE o1 - . CHARNEY MASS INSY OF TECH
0I -~ G. PETTENGILL MASS INST OF TECH
INVESTIGATION DISCIPLINE(S)
PLANETARY ATMOSPMERES BRIEF DESCRIPTION
METEOROLOGY This experiment invotved applying ditferential
AERONONY very-long~baseline interferometry techniques to the radio
signals from the entry Probe and Bus in order to infer or place
PERSONNEL upper Llimits on wind speeds in the lower atmosphere. These
PI = C.C. COUNSELMAN MASS INST OF TECH results were wused in modeling the circulation patterns of
0I - G. PETTENGILL MASS INSY OF TECH Venus' atmosphere. Data taken prior to probe entry were used,
0I = I.lI. SHAPIRO MASS INST OF TECH where feasitler to infer characteristics of Venus' gravity
0l ~ R.G. PRINN MASS INST OF TECH tield for use with Probe entry operations as well as in later
oI - J. CHARNEY MASS INST OF TECH scientific evaluation.
BRIEF DESCRIPYION ==-=-=+-- PICNEER VENUS PROBE LRG, KNOLLENBERG==~==<~~===e e
This experiment involved applying differential
very~-long-baseline interferometry techniques to the radio INVESTIGATION NAME- CLOUDP PARTICLE SIZE SPECTROMETER (LCPS)

signals from the entry probe and bus in order to infer or place
ugper Limits ¢n uind speeds in tte lower atmosphere. These
resutts were used in modeling the circulation patterns of
Venus' atmosphere. Data taken prior to probe entry were used,
where feasible, tc infer characteristics of Venus' gravity
field for wuse with probe entry operations as well as in later
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INVESTIGATIVE PROGRAM
CODE EL-4, SCIENCE

NSSDC ID- 783-078D-(3

INVESTIGATION DISCIPLINE (S)
PLANETARY ATMOSPHERES

AERONOMY
PERSONNEL
P1 - R. KNOLLENBERS U OF CHICAGO
01 =~ D.N. HUNTEN U OF ARIZONA

BRIEF DESCRIPTION

The objective of this experisent was to measure Venus'
cloud particle sizes and concentrations. A laser was used to
itluainate cteud particles. Opticat lenses imaged the
particle shadous on arrays of detectcrs. The particle stadews
wesre used to detersine particle size and concentration. The
flight sensor was similar to those flown in aircraft and
ballccns.

------- PIONEER VENUS PROBE LRG, OYAMA
INVESTEGATION NAME-~ GAS CHROMATOGRAPH (LGC)

NSSDC ID- 78-078D~(C4 INVESTIGATIVE PROGRAM

CODE EL-4, SCIENCE

INVESTIGATION DISCIPLINE(S)
PLANETARY ATHOSPHERES

AERONCHY
PERSONNEL
Pl - ¥.1. OYAMA NASA=ARC
0I - §.B. POLLACK NASA=ARC
0] - 6. CARLE NASA=ARC
01 ~ F. WOELLER NASA-ARC

BRIEF DESCRIPTION

The objective of this experiaent was to determine the
ccmpcsition ct venus® lower stmosphere. from these
measurements, deductions were made of the gasecus sources of
infrared opascity, the degree of ditferentiation of Venus®
interior, the degree of similarity between the solid bodies of
earth and Venus, and evolution of venus' atmoschere. Two gas
chromatograph calusns were used ta analyze samples of the
atmosphere during probe descent.

----- ~=- PIONEER VENUS PROBE LRG, TOMASKO
INVESTIGATION NAME- SOLAR FLUX RADIOMETER (LSFR)

INVESTIGATIVE PROGRAM
CODE EL-4, SCIENCE

NSSDC ID- T78-07BD-07

INVESTIGATION DISCIPLINE (S)
PLANETARY ATHOSPHERES

AERONOMY
PERSONNEL
P1 - #.6. TOMASKO U OF ARIZONA
01 - W. WOLFE U OF ARIZONA
01 = AL CLEMENTS U OF ARIZONA

BRIEF DESCRIPTION

The objective cf this investigation was to determire the
regions in Venus® atmosphere where solar energy is deposited.
Six narrow-field-of-view detectors were used to measure the
irtensity of scattered solar light. As the probe descended
through the atmosphere, the difference between upward-lcoking
and downward-(ooking detectors indicated the net downward flux.

POLARIZATION

~=-~ PIONEER VENUS 1, HANSEN--
INVESTIGATION NAME=- CLOUD PHOTOPOLARIMETER
NSSDC ID- 78-051A-(6

SEE THIS EXPERIMENT UNDER IMAGING
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MARS

Plate 3. This is a composite of press release photographs from the Mariner 9,
Vikings 1 and 2 Orbiter, and Vikings 1 and 2 Lander missions. (A) 211-5050 is
a mosaic of Viking Orbiters' medium~resolution photos depicting most of one
hemisphere of Mars and showing the Valles Marineris (4000-km-long canyon), the
Tharsis bulge's giant volcanoes, and the very large Argyre basin. (B) P12732
is a Mariner 9 high-resolution photo of part of the Valles Marineris,
discovered on this mission, showing some of the arroyos, the largest of which
resembles our Grand Canyon in size and appearance. (C) 211-5248 is a mosaic
from Viking Orbiter photography of Arsia Mons, one of the giant shield
volcanoes on Mars. (D) P17002 is a Viking 1 Orbiter mosaic photo of the
terrain near the Viking 1 Lander's site showing features that are best
explained as the products from flowing water. Conditions in the past must
have been different, permitting free water to form in large quantities, which
is not possible at present on Mars. (E) 211-5685 is a Viking 1 Lander photo
of the immediate surroundings of the spacecraft at its landing site in Chryse
Planitia. ©Note the presence of many loose rocks, rock outcroppings, and
dune-~like areas. (F) P16848 is a Viking 1 Orbiter photo of Yuti, showing a
type of crater unique to Mars which has an enormous, high central peak with a
summit crater. The large central peak and large, multi-layered ejecta
envelopes do not follow the Schroter rule for impact craters. (G) P12694 is a
Mariner 9 photo of Phobos, the larger and closer of the two tiny satellites of
Mars. The photo shows the moon to be irreqular in shape (only 20 km long) and
highly cratered. Mariner 9 was the first to obtain detailed photos of these
moons. Viking Orbiter photos later revealed long grooves and crater chains on
Phobos and deep dust on Deimos. (H) Viking 2 Lander photo shows the immediate
surroundings of the spacecraft in the Utopia region of Mars. Note that most
of the rocks have a pocked or vesicular surface and that they are quite
different from those at the Lander 1 site in (E). One of the footpads landed
on a rocke.
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INTRODUCTION

Mars is the next planet out from the sun that is treated in this catalog. Six
missions have been sent to Mars by the U.S. and several by the U.S.S.R., but
since NSSDC has no data from the U.S.S.R. missions, they are omitted in this
catalog. The last missions, Vikings 1 and 2, consisted of two spacecraft
each: (1) Viking Orbiter and (2) Viking Lander. Each spacecraft is treated
separately. On these missions there were 49 investigations for which NSSDC
has data or sources from which data may be obtained. These investigations
cover eight categories: (1) Imaging, (2) Particles and Fields, (3) Ultra-
violet, (4) Infrared, (5) Radio Science and Celestial Mechanics, (6) Atmo-
sphere, (7) Surface Chemistry, and (8) Biology. The last two categories of
investigations are unique to Mars. Tables 1 and 2 and Appendix A give more
details of these investigations.
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SPACECRAFT

NRARAR MARINER & » PERSONNEL
PM - H.M, SCHURMEIER NASA-JPL
PS =~ J.A. STALLKAMP NASA=JPL
SPACECRAFT COMMON NAME- MARINER &
ALTERNATE NAMES- 00942 BRIEF DESCRIPTION
Mariner 7 was the seventh in a series of spacecraft used
NSSDC ID- 64-077A for planetary exploration in the flyby mode. It was identical
to the Mariner & spacecratt. Maciner 7 was attitude stabilized
LAUNCH DATE- 11/28/64 WEIGHT- 262. K6 in  three axes (referencea to the sun and the star, Canopus).
LAUNCH SITE~ CAPE CANAVERAL» UNITED STATES The spacecraft was solar powered and capsble of continuous
LAUNCH VEHICLE=~ ATLAS telemetry transmission. It was fully automatic in operation
atthough it could be reprogra d¢ from earth during the
SPONSORING COUNTRY/AGENCY mission, The spacecraft was oriented entirely to planetary
UNITED STATES NASA=CSSA data acquisition, and no data were obtained during the trip to
Mars or beycnd Pars. Mariner 7 passed 3,430 ka from Mars on
INITIAL ORBIT PARAMETERS : August 5, 1969. The spacecraft instruments took TV images of
ORBIT TYPE- MARS FLYBY Mars and measured the radio refractivity and UV and IR
emissions of the Martian atmosphere. The mission was a
PERSONNEL success.
PN - J.N JAMES NASA-JPL
PS - R.K. SLOAN(NLA) NASA=JPL AAARRASAAARRARSSARRRN RN R ONE MARINER DR RAAARN R I EARAR KPR RARAANNS

BRIEF DESCRIPTION

Mariner 4 was the fourth in a series of spacecraft used SPACECRAFT COMMON NAME- MARINER 9
for planetary exploration in a flyby mode. It was designed to ALTERNATE NAMES~ MARINER-I., MARINER MARS 71
conduct closeup sciertific observaticns of the planet Mars ang MARIN-1, PL~7128
to transmit these observations to earth. Other mission 05261
objectives were to perform field and particle measurements in
interplanetary space in the vicinity of Mars and to provide NSSDC ID~ 71-051A
experience in and krowtedge of the ergineering cagabilities for
interplanetary flights of long duration, After 7.5 months of LAUNCH DATE- 05/30/71 WEIGHT- 907. KG
flight, the spacecraft flew by Mars on July 14, 1965, and LAUNCH SITE- CAPE CANAVERAL, UNITED STATES
returned 21 pictures plus 21 lines c¢f picture 22. The closest LAUNCH VEHICLE= ATLAS-CENT
approach was 9,846 km from the Martian surface. The spacecraft
performed alt prograsmed activities successfully at the proger SPONSORING COUNTRYZAGENCY
times and returned useful data from launch until October 1965, UNITED STATES NASA-0SSA
when the distance from earth anc its antenra orjentaticr
temporarily halted the signal acquisition. Data acquisition INITIAL ORBIT PARAMETERS
resumed in Late 1967 and continued until December 20, 1967. ORBIT TYPE- AREOCENTRIC EPOCH DATE- 11/14/71
ORBIT PERICD- 754. MIN INCLINATION- 64.4 DEG
* [TITTTY MARINER & - PERIAPSIS - 1387. KM ALT APOAPSIS~ 16000. KM ALT
PERSONNEL
SPACECRAFT COMMON NAME- MARINER 6 PM -~ D. SCHNEIDERMAN NASA-JPL
ALTERNATE NAMES - PL-691E- MARINER MARS 69A PS ~ R.H. STEINBACHER NASA=JPL
03759
BRIEF DESCRIPTION
NSSDC ID- £9-0144 The Rariner Wars 71 mission was planned to consist of two
spacecraft on complementary missions, but due to the failure of
LAUNCH DATE~- 02724/69 WEIGHT- 3B0. K& Mariner 8 to Launch properly, only one spacecraft was
LAUNCH SITE- CAPE CANAVERAL, UNITED STATES svailable. Mariner 9 combined mission objectives of both
LAUNCH VEHICLE=- ATLAS Mariner B (wapping 70 X of the Martian surface) and Mariner ¢
(a study of temporal changes in the Martian atmosphere and on
SPONSORING COUNTRY /AGENCY the Martian surface). For the survey portion of the mission,
UNITED STATES NASA-CSSA the planetary surface was to be mapped with the same resolution
as planned fcr the original wmission, although the resolution of
INITIAL ORBIT PARAMETERS pictures of the polar regions would be decreased due to the
ORBIT TYPE~ MARS FLYBY increased slant range. The variable features experiments were
changed frcm studies of six given areas every 5 days to studies
PERSONNEL of smaller regions every 17 days. Mariner 9 arrived at Mars on
PM - H.M. SCHURMEIER NASA-JPL November 14, 1971, The spacecraft gathered dats on the
PS = J, STALLKAMP NASA-JPL atmospheric compositions, density, pressure, and temperature and
also the surface composition, temperature, and topography of
BRIEF DESCRIPTION Bars . After depleting its supply of attitude control gas» the
Mariner 6 was the sixth in a series of spacecraft used spacecraft was turned off October 27, 1972.
for planetary exglcration in the flyby mode. MRariner 6 was
attitude stabilized in three axes (referenced to the sun and RARRRSARRAAARANR SR RRARIARNNN VIKING ] ORBITERWNSASARIRIANINNNAN

the star, Canopus). The spacecraft was solar povered and
capable of continuous telemetry transmission. It was fully

automatic in ogeration., although it could be teprogrammed frcr SPACECRAFT COFPMON NAME~ VIKING 1 ORBITYER
earth during the mission. The spacecraft was oriented entirely ALTERNATE NAMES- PL-733B, VIKING-B ORBITER
to planetary data acquisition, and no dats were obtained during VIKNG-B
the trip to Mars or beyond Mars. Mariner 6 passed 3,431 kr
from Mars on July 31, 1969. The spacecraft instruments took TV NSSDC 10~ 75-07SA
images of Mars and weasured the radio refractivity and UV ang
IR emissions of the Martian atwmosphere. The mission was a LAUNCH DATE=- 08/20/75 WEIGHT=- 1170. KG
success, and data frcm it were used to program Mariner 7. LAUNCH SITE- CAPE CANAVERAL, UNITED STATES
LAUNCH VEHICLE- TITAN
HARARAR S MARINER TARasaanansdstatdondonand
SPONSORING COLNTRY/AGENCY
UNITED STATES NASA-0SSA
SPACECRAFT COMMON NAME~- MARINER 7
ALTERNATE NAMES- PL-691F, MARINER MARS €98 ORBIT PARAMEVERS
€3837 ORBIT TYPE- AREOGCENTRIC EPOCH DATE- 06/21/76
CRBIT PERIOD- 1479, MIN INCLINATION- 37.9 DEG
NSSDC ID- 69-030A PERIAPSIS - 1513. KM ALY APOAPSIS= 32600. KM ALT
LAUNCH OATE- 03/27/¢9 WEIGHT- 380. X6 FERSONNEL
LAUNCH SITE-~ CAPE CANAVERAL, UNITED STATES PM = J.S5. MARTIN(NLA) NASA=JPL
LAUNCH VEHICLE- ATLAS PS = G.A. SOFFEN(NLA) NASA~LARC
SPONSORING COUNTRY/AGENCY BRIEF DESCRIPTION
UNITED STATES NASA=05SA The Vviking spacecraft consisted of an orbiter and a
lander. The Lander separated from the orbiter, entered the
INITIAL ORBIT PARAMETERS Martian atmosphere, and soft-landed July 20- 1976. Scientific
ORBIT TYPE- MARS FLYBY data were ccllected and transmitted to Earth from the lander

during entry and while it was on the surface. and from the
orbiter before and after lander separation. The orbiter was a
solar-cetl-pouered satellite stabilized in three axes using
inertial and celestial references. There was 2 500-w power
capacity tor the orbiter. It carried instrumeats for
conducting imaging, atmospheric water vapor, thermal mapgping,
and radio science investigations. The scientific and
chotographic analysis instruments had a mass of spproximatety
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72 kg (158 ib), The crbiter was an cctagon approzisately 2.5 &
across., The eight sides of the ring-like structure were .457 n
high and were alternateiy 1.4 and 0.6 wide. The Viking Orbiter
1 operations were te nated on Septesber 30, 1980. Enperiment
operations were terainated on August 7. 1980. For e detailed
description of the Viking mission and experiments, see
“Scientific Results of the Viking Project,® J. Geophys. Res.,
v. 82, n. 28, 1977,

s L2 VIKING 2 ORBITERAA#ReNRASSIIRSRIIER

SPACECRAFT COMMON NAME- VIKING 2 ORBITER
ALTERNATE NAMES- PL~733A. VIKNG~A
VIKING-A ORBITVER

NSSDC ID- 75-083A
LAUNCH DATE- 99/09/7S WEIGHT~ 1092. K6
LAUNCH SITE- CAPE CANAVERAL, UNITED STATES

LAUNCH VEHICLE=- TITAN

SPONSORING COUNTYRY/AGENCY
UNITED STATES NASA-0SSA
ORBIT PARAMETERS

ORBIT TYPE- AREQCENTRIC EPOCH DATE- 08/89/76

ORBIT PERIOD- 1€39. MIN INCLINATION= 55.2 DEE

PERIAPSIS~ 1499. K® ALT APOAPSIS~ 35800. KM ALT
PERSONNEL

PR = J.S. MARTIN(NLA) NASA-JPL

PS = G.A. SOFFEN{NLA) NASA-LARC

BRIEF DESCRIPTION

The Viking spacecraft ccnsisted of an orbiter and a
lander. The (ander separated from the orbiter. entered the
Martisn atmosphere, and soft-Landed September 3, 1976.
Scientific data were collected anc transmitted to Earth fros
the lander during entry and while it was on the surface, and
trom the orbiter before and after Llander segaration. The
orbiter was a solar-cetl-powered satellite stabilized in three
axes using inertial and celestial reference There vas a
500-W power capacity for the orbiter. It carried instruments
for conducting dwaging, atmospheric water vapor, theraal
mapping, ‘and radio science investigatfons. The scientific and
photographic aralysis instruments tad a mass of approx ely
72 kg (158 lb). Becavuse o©of the loss of attitude fuel, the
transaitters and experiments were turned off July 23, 1978. The
cebiter was an cctagon apprcxiwately 2.5 m across. The eight
sides of the ring-tike structure were .457 m high and vere
alternately 1.4 ard 0.6 wide, For a detpiled description of
the Viking mission and experiments, see “Scientific Resuits of
the viking Project." J. Geophys. Res., v. B2, n, 28, 1977.

" 23T

VIKING 1 LANDER®aAwsannaand
SPACECRAFY COMMON NAME- VIKING 1 LANDER
ALTERNATE NAMES- VIKING-B LANDER

NSSDC ID- 75+-07SC

LAUNCH DATE- 0B8/20/75

LAUNCH SITE=- CAPE CANAVERAL~» UNITED STATES
LAUNCH VEHKICLE- TITAN

WEIGHT- 605. K€

SPONSORING COUNTRY/AGENCY
UNITED STATES NASA-0SSA
INITIAL ORBIT PARAMETERS
ORBIT TYPE~- MARS LANDER

PERSONNEL
PM = J.S. MARTIN(NLA) NASA-JPL
PS =~ 6.A. SOFFEN(NLA) NASA=-LARC

BRIEF DESCRIPTION

This spacecraft was the Landing vehicle for the two-part
spacecraft wmission. It soft-lLanded on July 20, 1976+, in the
Chryse region of Pars at 22.27 deg N latitude and 47.94 deg W
Longitude. The Lander carried instruments to study the
biology» chemical composition {crganic and inorganic).,
meteorology., seismology, magnetic properties, surface
appearance, and physical properties cf the Martian surface ard
atmosphere. The Llander had a 70-¥ power capacity and a
scientific payload of approximately 91 kg (200 lb). Some of
the data collected nere returred by cirect radio (ink to earth,
but most of the data were returned by relay through one of the
orbiters. The Llander was approximately 3 m across and about 2
m high, For a detailed descriptionr of the Viking mission and
experiments see "Scientific Results of the Viking Project," J.
Geophys. Res,., v. 82, n. 28, 1977.

saansarrnernrraensaanaaens VIKING 2 LANDERR#sadansvantsassusn

SPACECRAFT COMMON NAME- VIKING 2 LANDER
ALTERNATE NAMES- VIKING-A LANDER
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NSSOC ID- 75-6B3C

LAUNCH DATE- 09/09/75
LAUNCH SITE- CAPE CANAVERAL, UNITED STATES
LAUNCH VEHICLE- TITAN

VEIGHT- 598. K6

SPONSORING COUNTRY/AGENCY
UNITED STATES NASA-OSSA
INITIAL ORBIT PARARETERS
ORBIT TYPE- MARS LANDER

FERSONNEL
PM - J.S. WARTIN(NLA) NASA=JPL
PS = 6.A. SOFFEN(NLA) NASA-LARC

BRIEF DESCRIPTION

This spacecraft was the landing vehicie for the two-part
spacecraft mission, It soft-landed on September 3, 1976+ in
the Utopia region of Mars at 47.67 deg N Latitude and 225.71
deg ¥ longitude., The iLander carried fnstruments to study the
biology, chemicat composition {organic and i{norganicl,
aeteorology., seismology. magnetic properties, surface
appearances and physical properties of the Rartian surface and
atsosphere, The tander had o 70~8 power capacity and a
scientific payload of approximately 91 kg (208 Lb). Some of
the deta collected were returned by direct radio Link to earths
but most of the dsta were returned by relay through one of the
orbiters. The Lander was approximately 3 m across and about 2
high. The Viking Lander 2 ceased operating on April 11, 1980.
For ] detailed description of the Viking aission and
experiments see “Scientific Results of the Viking Project,” J.
Geophys. Res., v. 82, n. 28, 1977.

INVESTIGATINS

IRAGING

------- MARIKER 4, LEIGHTON~~-=~===

INVESTIGATIOR NAME- MARS TV CAMERA

NSSDC ID- 64-877A-01 INVESTIGATIVE PROGRAA
CODE EL-4, SCIENCE
INVESTIGATION DISCIPLINE (S)
PLANETOLOGY
PERSOMNEL
Pl = R.B. LEIGHTON CALIF INST OF TECH

BRIEF OESCRIPTION
The Mars television experiment was designed to obtain
photographs of the Nartian surface and telemeter them to earth.
The Tv subsystem consisted of (1) a Cassegrain narrow-angle
reflecting telescope with o 30.5-cn effective focal length and
a 1.05- by 1.05-deg field of viewr, (2) a shutter and filter
assembly that had 0.08- and 0.20~s exposure times and used red
and green filters, (3) a slow scan vidicon tube, with a 0.22~
by 0.22~in. 3q target, which translated the optical image into
an electrical video signal, and (4) vrelated electronics
inctuding a TV data encoder. On July 14, 1965, at 0018 UT. the
cicture recorcing sequence commenced. Vidicon ocutput undervent
analog-to-digital conversion and data were stored st 240,000
bits per picture on a tuo-track, 1/4-in., 330-ft long, magnetic
tape loop on the spacecraft. Two of every three pictures taken
were recorded on the tape, resulting in a chain of pairs of
overlapping, alternately filtered pictures extending scross the
disk of Mars. Obata were t smitted after occultation of the
Mars by the radio subsystem from July 15 to 24,
and were processed in real time by a 7044/7094 systeam to
t wmagnetic tapes of the image data for processing by the
r television processing programs and for conversion to e

spacecraft by
1965,

record. Conversion from electrical signals to an optical
image was perforsed by the video-to-film recorder using 64
shades, The experiment yjelded 21 pictures ptus 21 lines of
picture 22. This perforsance indicated a normal recording
sequence. Computer processing programs yielded photographs
with greater contrast than the raw image data. A detailed

description c¢f the television experiment, dats processing, and
the various versions of the photography can be found in the JPL
"Mariner Mars 1964 Project Report, Television Experiment, Part
1, Investigators®' Report,” of the Rariner IV Pictures of Mars,
TR 32-884, 1967.

------- MARINER 6, LEIGHTO

INVESTIGATION NAME- MARS TV CAMERA

INVESTIGATIVE PROGRAM
CODE EL-4, SCIENCE

NSSDC 1D- 69-014A-01

INVESTIGATION DISCIPLINE(S)
PLANETOLOGY

ORIGINAL PAGE IS
OF POOR QUALITY



PERSONNEL
PI ~ R.B. LEIGHTON CALIF INST OF TECH

BRIEF DESCRIPTION

Two televisicn cameras, one of medium resolution (wide
angle) and the other of high resclution (narrow angle), were
part of the Mariner 6 scientific instrumentation. The
wide-angle camera, which had @ fietd of view of 11 deg by 14
deg and a focal Llength of 50 rx, encompassed 100 times mcre
surface area than the narrow-angle ¢ ra and was used only for
near-encounter pictures. The narrow-angle camerar which was
used for both near~ and far-encounter pictures, had e focal
Length of 508 mm anc provided 10 tises the Linear resolution of
the wide-angle carera. Camera shutters were alternated and
timed to provide overlapping of the wide-angle and
narrcu-angle pictures, providing 7% pictures from the tuwc
systems s near-encounter and S0 far-encounter). The
near-encounter pictures were taken between 13 min 59 s before
ercounter and 2 «in 55 s after encounter atong e track that
crossed the equatorial zones of the planet and included many
known Llight and dark features of the Martian surface. The
far-encounter pictures wvere obtained in two series of
operations. In the first series, 33 pictures were obtained
between 48 h and 28 h before encounter. In the second series,
17 pictures wvere obtained between 22 h and 7 h from closest
approach. The gricture data were ercoded and recorded within
the onboard television and data stcrage subsystems. for each
picture produced by the camerass, three separate encoded
versions were transrsitted to earth ~- a composite analog video
(CAV) picture, @ digital video (0V) picture, and an every
twenty-eighth (ETE) digital picture. Video reconstruction
ccnsisted of combining the three data streams (CLAV, OV, and
ETE). This generatec video data as they existed coming out of
the camera heads. The telemetered video magnetic tapes were
displayed on a CRT and photograghed on 70-sm tilam to produce
the raw images, They were also digitally processed by an IBM
360/44 computer for enhancement and by an IBM 360/75 for noise
removal to obtain the versions contained in dats sets -01C
through =-01H. Petailed information on the digital processing
procedures can be found in "Digital Processing of the Mariner 6
and 7 pictures,”™ T, C. Rindfleish et als, §. Geophys. Res. » v.
76, . 394-817, Jaruary 1971. Accurate trajectory and related
geometrical data can be found in Mariner Mars 1969 Simulated TV

Pictures (Final), J. K. Campbell, 1970, which was issued by
JPL.
smmean ~ MARINER 7, LEIGHTON===-= sesecevecmronanan ememememasea

INVESTIGATION NAME=~ MARS TV CAMERA

NSSDC ID- 69-030A-01 INVESTIGATIVE PROGRAPM
CODE EL-4, SCIENCE
INVESTIGATION DISCIPLINE (S)
PLANETCLOGY
PERSONNEL
PI = R.B. LEIGHTON CALIF INST OF TECH

BRIEF DESCRIPTION

Tuo television vidicon cameras, one of medium resolution
(wide angle) and the other cf higr resolution (narrow angle),
vere part of the Mariner 7 scientific instrumentetion. The
wide-angle cameras, which had a FOV of 11 deg by 14 deg and a
focal Llength of 50 we, encompassed 1(0 times more surface area
than the narrou-angle canera and was used only for
near-encounter pictures. The narrcw-angle camera, which was
used for both near- and far-encounter pictures, had o focal
tength of 508 mam and provided 10 times the Llinear resolution cf
the wide-angle <camera. Camera shutters were alternated and
timed to provide overlapping of the wide-angle and narrow-angle
pictures, providirg 126 pictures froe the two systems (33
near-encounter and 93 far-encounter). The near-encounter
pictures were taken between 20 mwin 26 s before closest approach

ard 2 min 6 3 after closest approach along & roughtiy
noeth-south course that intersected the Mariner 6 track and
included the Martian south polar cap. The far-encounter

pictures were obtained in three series of operations between 68
h and S5 h before closest spproack. Two tractional pictures
were obtained at the end of the first two series. The picture
dats were encoded and recorded within the onboard television
and data storage siLbsystems. For each picture produced ky the
cameras three separate encoded versions were transmitted to
earth: a composite analog video (CAV) picture, a digital videa
{P¥) picture, and an every twenty-eighth (EVE) digital picture.
video reconstruction consisted of combining the three data
streams (CAV, 0V, anc ETE). This gererated video data as they
existed coming out of the camera heads. The tele red video
magnetic tapes were displayed cor a CRT and photographed on
70-mm film to produce the raw images. They were also digitatly
processed by an IBM 360/44 computer for enhancement and by an

IEM 360/75 for noise removal to obtain the versions contained
in data sets ~01C through -01H. Detailed information cn the
digitatl processing procedures can be found in “bDigital

Processing of the Mariner 6 and 7 Pictures,” T. C. Rindfleish

et al., J. Geophys. Res., v. 76, pp. 394-417. January 1971.
Accurate trajectcry and ated gecwetrical dats can be found
in Mariner Mars 1969 Simulated TV Pictures (Final), J. K.

Campbeltl, 1970, which was issued by JPL.
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c==c=== MARINER 9, MASURSKY

INVESTIGATION NAME~ TELEVISION PHOTOGRAPHY

NSSBC ID- 71-051A=-04 INVESTIGATIVE PROGRAM
CODE EL-4, SCIENCE
INVESTIGATION OISCIPLINE(S)
PLANETOLDGY
PERSONNEL
P1 - H. WASURSKY US GEOLOGICAL SURVEY
o1 - 6. DE VAUCOULEURS U OF TEXAS, AUSTIN
01 - J. LEPERBERG STANFORD U
o1 - w. THOWPSON BELLCOMN, INC

BRIEF DESCRIPTION
This experiment consisted of a 2-in. vidicon television
camera which transmitted photography from Mars. It was a
photometrically calibrated instrument providing overlapping,
selectively filtered, low-resolution pictures and broadband
{unfiltered) high-resolution pictures, each nested in a
tow-resoluticr overlap. Both types of pictures had
tely a 780~ by 380-¢lement tormat., and an
agnitude difference in resolution between thea.
of 500 m/TV Lline and 5¢ a/T¥ line resulted from low
{11 deg by 14 deg) and high (1.1 deg by 1.4 deg) resolution
pictures taken at a perijapsis altitude of 2000 k The
cfficial ordering system of identification of pictures wvas by »
9-digit number called Oata Automation Set (DAS) which is
chronological and a kind of time. More than 7.300 pictures of
the Rartian surface, the Martian satellites, Saturn, and star
fields wuere acquired during the mission. A variety of picture
enhancement techniques had been applied to the original data
resulting in wore than 30,000 photographs being available
through NSSOC. These different versions of the original
imagery were processed using the MNission Test Video Systes
{NTVS) and the Image Processing Laboratory (IPL) at JPL.

Resolution

VIKING 1 ORBITER, CARR

INVESTIGATION NAME~ ORBITER IMAGING

NSSDC Ib- T75-D75A-~01 INVESTIGATIVE PROGRAM
COPE EL-4/C0~0P» SCIENCE
INVESTIGATION DISCIPLINE(S)
PLANETARY ATROSPHERES
PLANETOLOGY
PERSONNEL
TL - P.H, CARR US GEOLOGICAL SURVEY
TH - W.A. BAUM LOWELL OBSERVATORY
TR - Ha. MASURSKY US GEOLOGICAL SURVEY
TM - 6.A. BRIGES NASA HEADQUARTERS
TH =~ J.A, CUTTS SCIENCE APPL. INC
TH - T.C. DUXBURY NASA=JPL
T - K.R. BLASIUS SCIENCE APPL. INC
TR - R. GREELEY ARIZONA STATE U
TN - J.E. GUEST U OF LONDON
TH = K.A. HOWARD US GEOLOGICAL SURVEY
Th - B.A. SHITH U OF ARIZONA
TH = L.A. SODERBLOM US GEOLOGICAL SURVEY
T - 2. VEVERKA CORNELL U
TH - J.B. WELLMAN NASA~JPL
BRIEF DESCRIPTION
The Viking visual imaging subsystem (VIS) consisted of
tuin high=resolution, slow-scan television framing cameras

sounted on the scan platform of esch orbiter with the optical
sxes offset by 1.38 deg. Each of the two identical ca
each orbiter had a 475 focal Length telescope
diameter vidicon, the central section of which was scanned in »
vaster format of .10% Llines by 1182 sample and six color
filters to restrict the spectral bandpass of an image to
limited portions of the near-visusl response characteristics.
Each field of view was 1.564 deg x 1.69 deg with each picture
element {pixel) subtending 25 microradians. The slight offset
cf the optical axes and the alternate shuttering mode of
operation (the interval between frames being 4.48 s) provided
overlapping, wide-swath coverage of the surface. Individual
images are identified by picture number (PICNO)., which is a
unique identifier of the scene. Elements of the PICNO are as
fotlows: the first three digits denote the revolution (REV)
during which the image was shuttered:; the letter A is Vviking
Crbiter 31, 8 is Viking Orbiter 2; and the last two digits are

the frame nusber. Operation of this experiment was terminated
on August 7., 1980.
------- VIKING 2 ORBITER, CARR

INVESTIGATION NAME- ORPITER IMAGING

T5-083A-01 INVESTIGATIVE PROGRAM

CODE EL-4/C0-0P, SCIENCE

NSSDC 1D~

INVESTIGATION DISCIPLINE(S)
PLANETARY ATMOSPHERES
PLANETOLOGY




PERSONNEL
TL = M.H, CARR US GEOLOGICAL SURVEY
TH = W.A. BAUR LOWELL OBSERVATORY
TH = H. MASURSKY US GEOLOGICAL SURVEY
TA - 6.A. BRIGGS NASA HEADQUARTERS
TM = J.A,  CUTTS SCIENCE APPL. INC
™ - T.C. DUXBURY NASA-JPL
TM - K.R. BLASIUS SCIENCE APPL, INC
™ - R. GREELEY ARIZONA STATE U
™ - J.E. GUEST U OF LONDON
TM = K.A. HOWARD US GEQLOGICAL SURVEY
TM ~ B.A., SMITH U OF ARIZONA
™ L.A. SODERBLOM US GEQLOGICAL SURVEY
™ -~ J. VEVERKA CORNELL VU
™ J.B. MWELLMAN NASA-JPL
BRIEF DESCRIPTION
The Viking visual imaging subsystem (VIS) consisted of
twin high-resoluticn, slow-scan television framing cameras

mounted on the scan platform of each orbiter with the optical
axes offset by 1.38 ceg. Each of the two identical cameras on
each orbiter had a #75-mm focal length telescope; 3 37-am

diameter vidicon, the central secticn of which was scanned in o
raster format of 1056 Llines by 1182 samples; and six color
filters to restrict the spectral bandpass of an image to
Limited portions ct the cameras’ near-visual response
characteristics. Each field of view was 1.54 deg x 1.69 deg
with each picture element (pinel) subtending 25 microradians.
The slight offset of the optical axes and the alternste
shuttering mode of operation (the interval betueen frames being

4.48 s) provided overlapping, wide-swath coverage of the
surface. Individual images are identified by picture number
(PICNO)» which 1is a unique identifier of the scene. Elements
of the PICNO are as tfollows: the first three digits denote the

revolution (REV) during which the image was shuttered; letter A
is Viking Orbiter 1, B is Viking Orbiter 2;

digits are the frase number.

and the last two

- VIKING 1 LANDER, MUT(H--

INVESTIGATION NAME~ LANDER IMAGING

NSSDC ID- T5-07S5C-C6 INVESTIGATIVE PROGRAM
CODE EL-4, SCIENCE
INVESTIGATION DISCIPLINE(S)
PLANETARY ATMOSPHERES
METEOROLOGY
PLANETOLOGY
PERSONNEL
TL - T.A. MUTCH(DECEASED) NASA HEADQUARTERS
™ - C. SAGAN CORNELL U
TM - A.B. BINDER U OF KIEL
TH - E.C. MORRIS US GEOLOGICAL SURVEY
TM =~ F.0. HUCK NASA-LARC
TM = E.C. LEVINTHAL NUCLEAR REGULATORY COM
™m - 5s, LIEBES, JR. STANFORD U
TR = J.B. POLLACK NASA-ARC
TM ~ R.E. ARVIDSON WASHINGTON U
BRIEF DESCRIPTION
The Lander ging experiment viewed the scene
surrounding the Llande the surface sampler and other parts of
the lander, the sun, Phobos, and Deimos to provide data for
operational purposes and for geclcgical and weteoroicgical
investigations. Tuo scanning caweras, capable of resolving

0.04 deg (high-resolution) or 0.12 deg (Low-resclution, color,
and IR) were used cn each larcer. Each image accuired coverec
a vertical field of 20 deg (high-resolution) or 68 deg
(low-resolution, color, and IR) and a horizontal field that was
coamandable from 2.5 deg to 342.5 deg in 2.5-deg increments.
Images were acquireo from 40 deg akcve the nomiral horizon to
60 deg below, and were commandable in 10-deg increments. The

cameras were mounted 1.3 @ above the nominal Landing plane and
were capable of viewing two foctpads and most of the area
accessible to the surface sampler. The two cameras were
separated by 0.8 ®, and stereoscopic pictures were obtained

over wmost of the scene. Black-and-white images in either low
or high resoluticr included radiaticn vavelengths from (.4 to
1.1 wmicrometers. The use of a single detector to image an

entire frame allowed a relative radiometric accuracy of plus or
minus 10 percent, Ffor more information concerning the cameras.
see Huck et al., Space Science Instrumentation, v. 1. p.
189-214, 1975.

e~==-e= VIKING 2 LANDER, MUTCH
INVESTIGATION NAME- LANDER IMAGING

INVESTIGATIVE PROGRAM
CODE EL-4, SCIENCE

MSSDC ID- 75-083C-06

INVESYIGATION DISCIPLINE(S)
PLANETARY ATMOSPHERES
METECRCLOGY
PLANETOLOGY
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PERSONNEL

TL = T.A, RUTCH(DECEASED) NASA HEADQUARTERS

TR - C. SAGAN CORNELL U

TM - A.B. BINDER U 0f KIEL

TP -~ E.C. MORRIS US GEOLOGICAL SURVEY

TH - F.0. HUCK NASA~LARC

TH = E.C. LEVINTHAL NUCLEAR REGULATORY (Om

™ - S, LIEBES., JR. STANFORD U

TW = J.B, POLLACK NASA-ARC

TM - R.E, ARVIDSON MASHINGTON U
BRIEF DESCRIPTION

The lander imaging experiment viewed the scene

surrounding the lander, the surface sampler and other parts of
the lander, the sun, Deimos- and Phobos tc provide dats for
cperational gurposes and for geotogical and meteorological
investigations. Two scanning cameras, capable of resctving
0.04 deg (high-resolution) or 0.12 deg (iow-resotution., cotor,
and IR) were used on each lander. Each image acquired covered

a wertical field of 28 deg (high-resclution) or 60 deg
(tou-resoluticn, color, and IR) and a horizontal field that was
cosmandable from 2.5 deg to 342.5 deg in 2.5-deg increments.
leages were acquired from 40 deg above the nominal herizon to
60 deg below, and were commandable in 10-deg increments. The
cameras were mounted 1.3 » above the nominal tanding plane and
were capable of viewing two footpads and most of the area
accessible to the surface sampler. The two cameras were
separated by 0.8 m, and stereoscopic pictures were obtained
cver most of the scene. Black-and-white images in either low
or high resolution included radiation wavelengths from 0.4 to
1.1 wmicrometers. The use of a single detector to image an
entire frame allowed » relative radiometric accuracy ot ptus or

minus 10 X. Ffor more information concerning the cameras. see
Huck et al., Space Science Instrumentation, v. 1, pp. 189-241,
1975.

PARTICLES AND FIELDS

== MARINER 4, SMITH--~

INVESTIGATION NAME- HELIUM MAGNETOMETER

NSSDC ID~ $4-077A-02 INVESTIGATIVE PROGRAM
CODE EL-4, SCIENCE
INVESTIGATION DISCIPLINE(S)
PARTICLES AND FIELDS
INTERPLANETARY PHYSICS
PERSONNEL
Pl = E.J. SMITH NASA=JPL
BRIEF DESCRIPTION
A vector low-field helius magnetometer, not to be
confused with the rubidium vapor or heljum vapor magnetometer,
was wused to measure the interplanetary magnetic field. The
three coaponents of the field were measured essentially
sisultanecusly but Later transmitted sequentiatly. Each
observation represented an average over approximately 1 s. The

response dropped 3 db6 for frequencies of 1 Hz. and higher
frequency information was essentially lost. In each data
trame, four vector measurements were made separated by

intervals of 1.5, 0.9, and 2.4 s. The whole frame was repeated

every 12.5 s. There was an uncertainty of plus or einus 0.35
nT per component. NSSDC has all the data from this experiment.
Most of the data from this investigation was of the

interplanetary region, but some data were Obtained at Mars.,

ULTRAVIOLET

== MARINER 6, BARTH -

INVESTIGATION NAME- UV SPECTROMETER

NSSDC ID- 69-014A-04 INVESTIGATIVE PROGRAM
CODE EL-4, SCIENCE
INVESTIGATION DISCIPLINE(S)
PLANETARY ATMOSPHERES
PERSONNEL
F1 = C.A. BARTH U OF COLORADO
01 = C.W. HORD U OF COLORADO
01 = J.B. PEARCE RADIOPHYSICS» INC

BRIEF DESCRIPTION

Spectral measurements were wmade of the UV radiation
emitted from the Martian atsosphere due to resonance scsttering
cf solar radiation fros the wupper atmosphere, resonance
reradiation, fluorescence, and photoelectron excitation of
neutral and idonic constituents found in the Lower part of the
atmosphere, The following parameters were determined: the
presence of certain atoms, ions and molecules in the upper and
{ower atmosphere, their respective scale heights, the degree of
atmospheric Rayleigh scattering due to carbon dioxider and
surface retlectivity in the UV, The instrument was an
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Etert-Fastie
detectors.
coronograph.
shade and
the Light
there., the

scanning monochromator with dual photomultiptier
ugsed 1in the focal plare of a reflecting planetary
Incoming Llight passed through a baffled Light
struck the primsry telescope mirror, which focused
threugh a preslit ontc a secondary mirror. Froa
Light wvss focused onto the entrance silit of the
spectrometer. Entering the spectrometer, the radiation was
collimated by the ¢tirst half of the ’Ebert mirror onto a
diffesction grating. Diffracted Llight was ther focused anto

exit slits by the second hatf of the EberY mirror. A separate
exit slit was provided for each of the two detectors. The
position of the spectral images with respect to the exit siits
was controlled by cyclically scanning the grating, with a scan
from \ow~ to high-wavelength «takirg 2.82 s, and the grating
return taking 0.18 s, The wavelength region from 1900 A to
4300 A was covered in first order as seen by c¢ne of the two
stits, and the range from 1100 A to 2100 A measured in second
order by the other, The photomultiplier detector used for the

Long-wavelength rarge operated in tuc gain modes, so that valid

measurements could be made Over the entire dynamic range from
100 to 10,000 Rayleighs, The sgectral resolution of the
instrument was 20 A at 2950 A in tirst order. A spectrum was
produced every 3 s, and contained 6(8 values frcm each cf the
two detectors. Thirty=six values were used as fiducial period
messur nts and %64 for spectral measurements. Measurements

of Lyman-alpha raciation at 1216 A were also taken after
encounter. Less than 30 min of data were obtained from both
channels during the Mariner 6 near-encounter squatorial scan on

July 31, 1969. The quality of the cata v comgarabie to the
best obtained by rockets in the 130-km-and-above region of the
earth's atmosphere. More experiment details can be found in,

*Mariner 6
al.r, Applied Opticss v,

and 7 Ultraviolet Spectrometers.,® J, B,
10, n. 4, April 1971,

Pearce, et

---=--- MARINER 7, BARTH —-emeee --

INVESTIGATION NAME- UV SPECTROMETER

NSSDC ID~ 69-030A-04 INVESTIGATIVE PROGRAM
CODPE EL-4, SCIENCE
INVESTIGAYION DISCIPLINE(S)
PLANETARY ATMOSPHERES
PERSONNEL
PI = C.A. BARTH U OF COLORADO
01 - C.W. HORD U OF COLCRADO
01 - J.B. PEARCE RADIOPHYSICS ., INC

BRIEF DESCRIPTION

Spectral measurements were aade of the UV radistion
emitted from the Martian atmosphere due to resonance scattering
aof solar radiaticn from the wugper atmospherer, resonance
reradiation, fluorescence, and photoelectron excitation of

neutral snd donic constituents found in the lover part of the
atmosphere. The following parameters were determined: the
presence of certain atoms, ians and wclecules in the upper arc

tower atmosphere, their respective scale heights, the degree of
atmospheric Rayleigh scattering due to carbon dioxide, and
surface reflectivity in the UV, The instrument was an
tbert-Fastie scanning sonochromator with dual photomultiplier
detectors used in the focal plane of a reflecting planetary
ccronagraph. Inccening Light passec through a2 baffled Light
shade and struck a primary telescope mirror that focused the
Light through a pre-siit onto a setondary mirror. From there.,
the Light was focused onto the entrance slit of the
spectrometer. Entering the spectrcmeter, the radistitn was
collimated by the first half of the Ebert airror onto a
diffraction grating. Diffracted 1light was then focused onto
exit slits by the second hatf of tte Ebert mirror. A separate
exit slit was provided for each of the two detectors. The
position of the spectrat images with respect to the exit slits
was controlled by cyclically scanning the grating, with e scan
from low- to high-wavelength takirg 2.82 s, ard the grating
return  taking 0.18 s. The wavelength region from 1900 A to
4300 A was covered {in first order as seen by cne of the twe
slits, and the rarge from 1100 A tc 2100 A measured in seccrc
ordef by the other. The photomultiplier detector used for the
long-wavelength range operated in twuc gain modes so that valid
measurements could bte made over the entire dynamic range from

184 to 10,0008 Rayleighs. The spectral resclution of the
instrument was 20 A at 2950 A in first order. A spectrum uas
produced every 3 s, and contained 6(0 vatues from each of the
two detectors. Thirty-six values were used as fiducial fericd
measurements and 564 for spectral measurements. MNeasurements
of Lysan-slphs radiation at 1216 A were also taken away from
encounter. Less than 30 winutes ¢f data were obtained trce

both channels during the Mariner 7 near-encounter scan of high
Latitude and polar regions in the Martian southern hemisphere
on  August 5, 1969. The quality of the data was comparable to
the best obtained by sounding rockets ir the 130-kms and atcve
region of the earth's atmosphere. Additional experiment
details tan be tound in TMariner 6 and 7 Ultraviolet
Spectrometers,™ J, B, Pearce, et al., Applied Optics, v. 10, n.
4. April 1971,

=== MARINER 9, BARTH==s--macouca amm———— B ——ee-

INVESTIGATION NAME- ULTRAVIOLET SPECTROMETER (Uvs)
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NSSDC 1D~ 71-051A-02 INVESTIGATIVE PROGRAM
CODE EL-4, SCIENCE
INVESTIGATION DISCIPLINE (S)
PLANETOLOGY
PLANETARY ATMOSPHERES
PERSONNEL
P1 - C.A. BARTE U OF COLORADO
01 - 4.B. PEARCE RADIOPHYSICS, INC
0I = C.w. HORD U OF COLORADO

BRIEF DESCRIPTION

The Mariner 9 ultraviolet spectrometer (UVS) experiment
was designed to receive UV radiation (1100 to 3520 A) from the
surface and atmosphere of Mars, scan selected bands of this

radiation, and
vavelength on
objectives of
UY¥ cartography
measurements in
over the wmajor
concentration, (3)

provide an intensity wvalue #s 8 function of
the basis of scan-cycle time. The scientific
this experiment fetl into two broad categories,
and UV aeronomy. The UV cartegraphy involved

the UV of the (1) Local atmospheric pressufe
portion of the planet, (2) local ozone

wave of darkening, (&) variability of
surface features, (5) yellow clouds, blue haze, and blue
clearing., and (6) Llocal wvariations {n the oxygen-ozone
sbundances fcr detecting signs of biological activity. The uv
seronomy involved measurements in the UV of the (1) composition

and structure of the upper atmosphere as a function of
Latitude, Llongitude, and time, (2) variability of the rate of
escape of atomic hydrogen from the exosphere, and (3)

distribution and variability of the UV ayrora and determination
of the induced planetary magnetic tield. In addition, when
Mars was occulted from the instrument FOV, observations of
strong stellar sources of UV were made. The optics and sensing
portion of the UVS consisted of an Ebert grating spectrometer
with two exit slits. a Llight batfler, an occulting slit
telescope, and two gphotosultiplier tube (PMT) Llight sensors.
The incident UV radiation passed through the baffling system,
which eliminated any stray Light., and entered into the
telescope. The telescope primary mirror reflected the
radiation to ¢ secondary mirror through a preslit where it was
focused onto the entrance slit of the Ebert spectrometer, which
isolated monochromatic radiation from the incoming radiation.
The radiation from the entrance slit filled half the Ebert
mirror where 9t was cotilimaved and reflected onto the grating
{2160 lines/sm) so that the radiation filled the grating. The
grating rotated over a smasllt angle by means ot a cam-follower
drive and diffracted the radiation. Diffracted radiation of
different wavelengths, depending on the grating angle, fetl on
the other halt of the Ebert mirror, which focused it onto the
two exit slits, thus providing the wavelength scan. The tuwo
photomultiplier tubes sensed radiation from their respective
erxit slit and were sensitive only to selected bands in the UV
spectrus  -- 1100 to 2000 A (channel 1) and 1450 to 3520 A
{channet 2). Channel i was detected by the PNT with a cesium
iodide photocathode and Lithium fluoride window and included
the data wused in the UV aeronoxy study. Channel 2 was
detected by the PMT with a cesium telluride photocathode and
sapphire wirdow and included the data wused in the UV
cartography study. The UVS scanned the wavelength range with a
3-s period and a spectral resolution for first-order spectra of
15 A, The wavelength of any given photometric sample in the UV
spectrus was known to plus or minus £ A or better. The Mariner
9 Data Autcration Subsystem (DAS) caused each channel to be
sampled every S ms. Channel 2 was sampled 2.5 ms after channel
1. There were 200 samples/s/channel, e total of 400 UVS
samples/s. Eacth sample was digitized to eight bits ang one
sign bit in the DAS. The instrument had s dynamic range of 200
Rayleighs pfpee 20-A interval to 50 kiloRayleighs per 20-A
interval for <channel 1 and 200 Raylteighs per 20-A interval to
50 nmegakayteighs per 20-A interval for channel 2. <Channel 1
had a field of view sufficient to permit imaging s portion of
the Martian surface subtending 0.19 by 1.9 deg of arc, while
channel 2 limited to & 0.19~ by 0.55-deg field of view.
Channel 1., at e slant ge of 5,700 km, vieved a column of
space 100 km above the Martian surface that was 24 by 240 kw.
Channel 2, on the other hand, at a vertical distance of 1,250
ke, viewed ® 2.25- by 6.5+km area at the subspacecraft point on
the planet's surface, while at a vertical distance of 850 km
the area viewed was 1.5 by 4.5 km. The UYS had four
fundamental weasuring geometries during an orbit: (1) bright
Limb, (2) illuminated disk, (3) terminator, and (4) dark limb.
In asddition to taking complete UV spectra, the instrument
design also allowed for sampling at 1216 A (Lyman-alphal) to
utilize a lower data rate mode. This allowed Lyman-alpha data
to be taken for a Llarge percentage of each orbit. The
experiment began collecting excetlent data soon after orbital
insertion on November 13, 1971, and continued unttl April 2.
1972, when the experiment was shut off to conserve spacecraft
power during solar occultation. The experiment was reactivated
cn Jdune 8, 1972, after the spacecraft emerged from solar
occultation. It continued to operate normally until 2200 UT on
October 27, 1972, when the experiment was shut off along with
the rest of the Mariner 9 spacecraft.

INFRARED




----- ~=- MARINER 6+ PINENTEL .-
INVESTIGATION NAME- IR SPECTROMETER

INVESTIGATIVE PROGRANM
CODE EL-4, SCIENCE

NSSDC ID- 69-014A-02

INVESTIGATION DISCIPLINE(S)
PLANETARY ATMOSPHERES
PLANETOLOGY

PERSONNEL
PI - 6.C. PIMENTEL
01 - K.C. HERR

U OF CALIF, BERKELEY
U OF CALIF, BERKELEY

BRIEF DESCRIPTION

Spectral messurements of the thermal (IR) emission by the
Martian surface and atmosphere were obtained to determine (1)
the atmospheric ccopesition, includirg polyatomic Life~relatec
solecules, (2) the surface temperature along the track of view,
(3) the surface cowposition, (4) the surface topography. (5)
the composition of the polar cep, and (&) the bright L(imb IR
emission characteristics. The exgerisent, aounted on the
bottom of the octagonal scan plattorm of the spacecraft, used
an IR spectromweter that consisted of a telescope, optical
fceusing lenses arc wmirrors, 8 variable-wedge interference
filter that selected the wavelengths reaching the detectors.,
and cooted IR detectors. The spectra cbserved covered the
wavelength region of 1.9 to 14.3 micrometers and were provided
by channel 1 (4.0 to 14.3 mitrceeters), which operated ¢n
esitted Light from the planet and continued to obtain
measurements on the dark side of the planet, and channel 2 (1.9
to 6.0 micrometers), which operated on reflected solar
radiation. The 4dnstrument telescope had a field of view of 2
deg and, thus, at closest approach (about 3,100 &km) the
geographical resolution was about 120 km by 3 km and», during 2
single scan, abecut 120 kn by 128 k» The spectral resoltion
obtained was 0.5 to 1 X. About 29 min of data were obtained
during the Mariner 6§ near~encounter equatorial scan on July 31,
1969. However, due to the failure cf the channel 1 crycstat,
only c¢hannel 2 measurements were Obtained. The quality of the
data is excellent.

------- MARINER 7» PIMENTEL-===c=son -
INVESTIGATION NAME- IR SPECTROMETER

INVESTIGATIVE PROGRAR
CODE EL-4», SCIENCE

NSSDC ID- 69-0304-02

INVESTIGAYION DISCIPLINE(S)
PLANETARY ATMOSPHERES
PLANETCLOGY

PERSONNEL
PI - 6G.C. PIMENTEL
01 - K.C. HERR

U OF CALIF, BERKELEY
U OF CALIF, BERKELEY

BRIEF DESCRIPTION

Spectral measurements of the thermal IR emission from the
Martian surface ard atmosphere were cbtained to determire (1)
the atmospheric cowposition, including polystomic Life-related
molecules, (2) the surface temperature along the track of views
(2) the surface cceposition, (4) tre surface tcpography, ()
the composition of the polar cap, and (6) the bright Lisb IR
esission characteristics. The experiment, mounted on the
bottom of the octagonal scan platform of the spacecraft, used
ar IR spectrometer consisting of a telescope, optical focusing
Lenses and mirrors, 8 variable-uedge interference filter that
selected the wavelengths reaching the detestors, and cooled IR
detectors. The sgectra observed covered s wavelergth region of
1.9 to 14.3 micrometers and were provided by channel 1 (4.0 to
14.3 micrometers), which operated on emitted Light from the
planet and ctontinued to obtain measurements on the dark side of
the planet. and channel 2 (1.9 tc 6,0 sicroseters), which
operated on reflected solar radiation. The instrument
telescope had a FOV of 2 deg and, thus, at clcsest approach
(about 3400 kam), the geographical resolution was about 120 km
by 3 ks and, durirg a single scan, 120 km by 120 ke, The
spectral resolution obtained was 8.5 to 1 X. About 34 min of
data were obtained from both channels during the Mariner 7
near-encounter star of high-latituce and polar regions of the
Martian southern hemisphere on August 5. 1969. The quality ct
the data is excellent.

~---ea- MARINER 9, HANEL-~-

INVESTIGATION NAME- INFRARED INTERFEROMETER SPECTROMETER
CIRIS)

INVESTIGATIVE PROGRAM
CODPE EL-4, SCIENCE

NSSDC ID- 71-051A-03

INVESTIGATION DISCIPLINE(S)
PLANETARY ATMOSPHERES
PLANETCLOGY
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FERSONMEL
PI = R.A. HANEL NASA-6SFC
01 - B.J. CONRATH NASA-GSFC
o1 - . PRABHAKARA (NLA) NASA-GSFC
o1 - LEVIN BIOSPHERICS, INC
o1 - SCHLACHMAN(NLA) NASA-GSFC
01 - W.A. HOVIS NOAA-RESS
QI - V.6, KUNDE NASA-GSFC
0l - P.D. LOWMAN, JR. NASA-GSFC
01 - J.A. PIRRAGLIA NASA-GSFC
01 - T.E. BURKE(NLA) NASA-JPL
03 = J.C. PEARL NASA-GSFC

BRIEF DESCRIPTION

The Mariner 9 infrared interfercaeter spectrometer (IRIS)
experiment was designed to provide information on the vertical
structure, composition, and dynsmics of the atmosphere and. on
the emissive properties of the 14 of N . Neasur nts
were eade in the region of thermal iasion spectra from 6 to
50 wicrometers, using @ modified Richelson interferometer with
a2 spectral vresolution of 2.4 inverse cm (apodized) and 1.2
inverse c¢m (unspodized)s, to determine the vertical teapsrature
profile, gen t atmospheric circulation, minor atmospheric
constituents, and surface temperature., composition, and thersal
properties as o function of latitude and iocalt time for dark
and bright areas and the polar cap region, The
instrumentaticn, mounted on the bottom of the spacecraft on s
aultiple=pointing, motor-driven scan plattors, sonsisted
primarily of (1) a scan ror, (2) a coated cesium fodide
entrance vindov, (3) » cesjum iodide b splitter, (4) 3 fined
airvor, (5) a movable mirror with electromagnetic drive, (6} @
condensing mirror, (7) & thermistor bolometer detector, (8) »
reference interferoseter, (9) an internal wara blackbody
calibrator, snd (10) » programmer. The scan mirror selected IR
radiation from one of three directions; Pars, deep space, or
the internal ware blackbhody. Fros this mirror, the radiation
was reflected to the interfercseter through the entrance
windows, which acted as an IR filter and had an effective
aperture area of 10 sq ca. The beas splitter then divided the
incoming radiation into two approxisately squal cosponents.
After reflections from the fixed and woving wirror
respectively, the two beams interfered with each other and were
focused by the condensing mirror onto the bolometric detectors
which provided an electrical output proportional to the
intensity as a function of the path Llength difference or phase
difterence between the IR radiation reflected or transsitted by
the beas splitter. The electrical output, converted trom
analog to digital form, was called an interferogram and
represented a circutar fringe pattern that appeared at the
tacal plane of the condensing mirror. €Each interferogram had e
duration of 18.2 s and conteined 4,096 sples. After seven
interferograns were taken in the operating mode, one was taken
of the fdinternal wars (298 plus or minus 3 deg K) blackbody.,
tolloued by nother set of seven Mars interferograas, and
finally by an interferogras from the deep spate background (&
deg) . The IRIS» which had o field of view of 4.5 deg, viewed
an area 116 ks in diameter from sn orbital altitude of 1,600
ks. The instrument was identical in all critical areas to the
interferometers designed for the Nimbus=-8 and =0 meteorological
sateliites, except that the Mariner 9 IRIS had better spectrai
resolution, The experiaent began collecting excellent data
soon after orbital insertion. NSSDC has ail the useful dats
that exist from this investigation.

==~---- MARINER 6. NEUGEBAUER

INVESTIGATION NAME- TWO-CHANNEL IR RADIOMETER MARS SURFACE
TEMPERATURE

NSSDC 1D~ 69-014A-03 INVESTIGATIVE PROGRAN

CODE EL-4, SCIENCE

INVESTIGATION DISCIPLINE(S)

PLANETOLOGY
PERSONNEL
PI - 6. NEUGEBAUER CALIF INST OF TECH
01 - 6, MUNCH MP1-HEIDELBERG
0] = S.C. CHASE, JR. SANTA BARBARA RES CTR

BRIEF DPESCRIPTION

The equivalent blackbody temperature of the Martian
surface was determined by means of a two-chsnnel infrared
radiometer, which measured the infrared energy emitted in the
8- to 12-micrometer and 18- to 25-micrometer bands and had a
dynamic range of 120 to 330 deg K. The two channeils, located
in atmospheric windows, emphasized the wupper and Llower
temperatures of this ranpe, respectively. Yhe experiment
was located on the bottos of the octagonal scan
of the spacecraft. The radiometer consisted of two
refracting telescopes each equipped uith an  wuncooled
antimony-bismuth thermopile detector. The experiment used an
optical trair that included a rotatable plane airror, which
reflected the incident energy into the detector telescopes.
The mirror had three orthogonal positions. The first position
viewed empty space and obtained » zero energy reference, the
second viewed the gplanet, and the third measured the thermal
energy vadiated by a temperature calibration plate. After
space was viewed for one frame count (4.2 s). 13 observations
of the planet were made at 2.1-s fintervals in each wavelength
channel. Then, following @ short Look at the temperature
reference plate, 14 more planetary observations vere made. The
cycle, which lasted 63 s (15 frame counts), was then repeated.,
teginning with e view of space. About 21 min of dats were
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obtained on
beyond the

July 31- 1969, during near encounter, across and
terminator over equatorial regions. The data were
used to determine the thermal inertia of the surface material
s well as the nature of the varying ground structure. The
quality of the data is good. The dats have been corrected for
the greater than expected response to off-axis radiation.

-e-==-= MARINER 7, NEUGEBAUER -
INVESTIGATION NAME- TWO~CHANNEL IR RADIOMETER MARS SURFACE
TEMPERATURE
NSSDC ID- INVESTIGATIVE PROGRAN
CODE EL-4, SCIENCE

69-030A-03

INVESTIGATION DISCIPLINE(S)
PLANETOLOGY

PERSONNEL
Pl - 6.
01 - 6.
01 =~ 5.C.

NEUGEBAUER
MUNCH
CHASE, JR.

CALIF INST OF TECH
MPI-HEIDELBERG
SANTA BARBARA RES (TR

BRIEF DESCRIPTION

The equivalert blackbody tesperature of the Martian
surface was deterrired by wseans cf & two-channel infrarec
radiometer, which measured the infrared energy emitted in the
8- to 12-micrometer and 18~ to 25-micrometer bands and had a
dynamic range of 12C to 330 deg K. The two channels, located
in atmospheric windows, emphasized the upper and Llover
temp tures ot this vange, respgectively. The experiment
package was Llocated on the bottos of the octagonal scan
platform of the scacecraft. The radioseter corsisted ¢f two
refracting telesccpes, esch equipped with an wuncooled
antimony-bismuth thermopite detector. The experiment used an
optical train that included a rctatable plane mirror, which
reflected the incident energy into the detector telescopes.
The mirror had three orthogonal positions. The first position
viewed empty space and obtained & zero energy reference, the
second viewed the planet, and the third measured the thermal
energy radiated by a ature calibration plate. After
scace was viewsd for one frame court (4.2 s), 13 observaticrs
of the planet were made at 2.1-s intervals in each wavelength
channel. Then, fcllowing s short Llook at the temperature
reference plates, 14 more planetary observations were made. The
cycle, which lasted 63 s (15 frare ccunts), was then repeated,
beginning with e view of space. Data for about 27 min were
obtatned on August 5, 1969, over high lLatitudes and polar
regions of the Martian southerr henmisphere during near
encounter. These data provided valuable informstion concerning
the composition of the polar cap and surface conditions in thaw

regions near the edge of the polsr cop. The cuality cf the
data is good. The dats have been corrected for the
greater-than-expected response to off-axis radiation.

------ = MARINER 9, NEUGEBAUER -

INVESTIGATION RAME- INFRARED RADIOMETER (IRR)

NSSDC ID- 71-051A-01 INVESTIGATIVE PROGRAM
CODE EL=~4, SCIENCE
INVESTIGATION DISCIPLINE(S)
PLANETOLOGY
PERSONNEL
P1 = NEUGEBAUER CALIF INST OF TECH
o1 - KIEFFER US GEOLOGICAL SURVEY
o1 - MUNCH MPI-HEIDELBERG
ol - CHASE, UR. SANTA BARBARA RES CTR
oI - MINER NASA=JPL
BRIEF DESCRIPTION
The Mariner 9 infrared radiometer (IRR) experiment was
designed to provides over o wide coverage of the surface of
Mars, brightness terperatures of the sofl as a function of
local time by wseasuring the energy radisted in the 8-to
12-micro and 18- to 25-micrometer wavelength bands. from
these teap tures., the following information was derived: (1)
the Llarge-scale distribution of the thersal irertial cf the

surface
cooling

materials, (2) the occurrence of irregularities in the
curves, (3) the existence of “hot spots” that may
irdicate sources cf internal heat, and (4) the temperature of
the polar cap snd adjacent area. The instrument consi
tuo telescope/thermopile=-detector assemblies. Each ass
contained two Llenses, o spectral filter, & field stop, and e
thermopile-detector. The detectors in each assesbly were
identical, Howev the lenses and filte through which the
radiation wust pass were of different materials so that one
detector responded to the radiaticr in the 8-to 12-micrcmeter
band (channel 1) whereas the other detector responded to
radiation in the 18-to 25-sicroseter band (channel 2). The
channel 1 assembly, which had a field of view ot 0.53 by 0.53
deg, had a germanium spectral filter and field Lens and an
infrared transmission (IRTRAN) -2 cbjective lens. The channel
2 assembly, which had a 0.7 by 0.7 deg field of view, had a
silicon spectral filter, an IRTRAN-6 field lens, and an
IRTRAN=-6 objective Llens. The detectors were 13-junction
bismuth-antimony differential theramopiles, which generated a
voltage in response to incident radiant heat flux., Chanrels 1
and 2 had sensitive areas of 0.25 by 0.25 #m and 0.4 by 0.4 as,
respectively. Radiation was measured from three sources
(space, Mars, and a thersal reference source) by seans cf o
three-position scan mirror rotated c¢lockwise by a bidirectional
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digital stepping motor. The 42-3 scan cycle was controiled by
the Mariner 9 Data Automation Subsystem (DAS) and consisted of
the following viewing modes each sepsrated by e 0.25-s scan
interval: planet (19.2 3), space (2.4 s), planet (18.0 3)» and
thermal reference (2.4 s). The radistion fr the source being
viewed at a given time entered the IRR, wvas reflected off the
scan mirror, passed .through the objective lens, spectral
tilter, and field lens, and was focused onto the detector. The
detector then converted the incident radiant flux to a voltage.
The 1IRR data mples were taken in paifs, each pair consisting
of » channel-1 sample and o channel-2 sple.
appeared at 1.2-s intervals, while the interval between samples
in & pair was 200 @s. The dynamic range of the instrument was
optimal from 150 to 325 deg K. The sensitivity of the IRR was
plus or minus 0.12 deg K at 300 deg K and plus or minus 0.6 deg

K at 140 deg K. Mounted on the Mariner 9 planetary scan
platform, the IRR had a 20-sq~cm aperture with an unobstructed
view of Mars subtending a minimum of 15 deg half-angle. At 90
deg to this aperture and directly opposite the thermal
reference plate (tlat-black curved aluminua plateds the
aperture had an unobstructed view of deep space subtending 20
by 20 deg. The IRR, which was boresighted with the

narrow-angle TV camera to within plus or minus (.3 degs had a
resclution at the subsatellite point on the surface of Mars of
20 by 20 km and 25 by 25 km for channels 1 and 2, respectively.,
from the periapsis altitude of 2000 km. The instrument was
basically the same as that flown on the Mariner Mars 1969
missions, except that » focal-plane diaphragm (field stop) had
besn placed in front of the detectors to reduce the response to
off-axis raciation. The experinent began collecting
high-qual ity data soon after orbital insertion on November 13,
1971, and continued until April 2, 1972, when the experiment
was shut cff to conserve spacecraft power during solar
occultation. The experiment was turned back on June 8, 1972,
after the spacecraft emerged from solar occultation. It
tontinued to operate normally wuntitl 2200 UT on October 27.
1972, when the experiment was turned off along with the rest of
the Mariner 9 spacecraft.

VIKING 1| ORBITER, KIEFFER=-~

INVESTIGATION NAME- INFRARED THERMAL MAPPING (IRTM)

NSSDC ID- 7S-075A-02 INVESTIGATIVE PROGRAR
CODE EL-4, SCIENCE
INVESTIGATION DISCIPLINE(S)
PLANETARY ATMOSPHERES
PLANETOLOGY
PERSONNEL
TL - H.K. KIEFFER US GEOLOGICAL SURVEY
™ - 6. MUNCH MPI~HEIDELBERG
TR - E.b. MINER NASA-JPL
™ ~ 6. NEUGEBAUER CALIF INST OF TECH
TM = S.C. CHASE, JR. SANTA BARBARA RES CTR
TH = F.D. PALLUCONI NASA-JPL
BRIEF DESCRIPTION
The purpose of the IRTM experiment was to measure the

tesperatures of the atmosphere and areas on the surface of
Mars. The amount of sunlight reflected by the planet was also
seasured. The IRTM wvas a sultichannel radiometer mounted on
the orbiter's scan platform. Ffour small telescopes, each with
seven infrared detectors, were aimsed parallel to the visual
imaging optical axis, and made observations every 1.12 5. The
instrusent uas capable of = uring differences of 1 C
throughout a temperature range of -130 deg C to +57 deg C. The

field of view was circular, 5 wmilliradians in dismeter.,
Operation of this experiment was terminated on August 7., 1980.
""""" VIKING 2 ORBITER, KIEFFER

INVESTIGATION NAME~ INFRARED THERMAL MAPPING (1RTM)

NSSDC ID- 75-0B3A-02 INVESTIGATIVE PROGRAM
CODE EL-4, SCIENCE
INVESTIGATION DISCIPLINE(S)
PLAKRETARY ATMOSPHERES
PLANETOLOGY
FERSONNEL
TL ~ H.H. KIEFFER US GEOLOGICAL SURVEY
TR =~ 6. MUNCH CALLIF INST OF TECH
TR « E.0. NINER NASA=JPL
TM = 6. NEUGEDAUER CALIF INSY OF TECH
TH = S.C. CHASE. JR, SANTA BARBARA RES CTR
TA = fF.D. PALLUCONI NASA-SPL
BRIEF DESCRIPTION
The purpose of the IRTM experiment was to measure the
temperatures of the atmosphere and areas on the surface of

Mars. The ssount of suntight reflected by the planet was also
measured. The IRTM was a multichannel radiometer mounted on
th orbiter‘'s scan platform. Four s L telescopes, each with
seven infrared detectors, were aimed parallel to the visual
imaging optical axis, and made observations every 1.12 s. The
instrument was capabte of measuring differences of 1 deg €
throughout s temperature range of -120 € to ¢57 C. The field
of view was circular, S millivadians in diameter.
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RADIO SCIENCE AND CELESTIAL MECHANICS ~== MARINER 7., KLIORE

INVESTIGATION NAME- S-BAND OCCULTATION

~= MARINER 4, ANDERSON- - NSSDC ID- 69-038A-86 INVESTIGATIVE PROGRAN
CODE EL-4, SCIENCE
INVESTIGATION NAME- CELESTIAL MECHANICS

INVESTIGATION DISCIPLINE(S)

NSSDC ID- 64-077A-09 INVESTIGATIVE PROGRAM PLANETARY ATMOSPHERES
CODE EL-4, SCIENCE JONOSPHERES ANO RAPIO PHYSICS
INVESTIGATION DISCIPLINE(S) PERSONNEL
CELESTIAL NECHANICS Pl - A.d. KLIORE NASA=JPL
PERSONNEL BRIEF DESCRIFTION
PI - J.D. ANDERSON NASA=-JPL In this experiment, the changes in the frequency., phase.,
01 - G.W. NULL NASA-JPL and amplitude of the S-band (2300 MHz) tracking and telemetry
signal (immediately prior to and following the occultation of
BRIEF DESCRIPTION the spacecraft by the planet) were used to derive the
Deep Space Ketwork tracking data from Mariner 4 were used temperatu pressure, and density of the Llower gaseous
to obtain improved surements of the masses of Mars and the atmosphere of Mars, and the density of charged particles in
scon, the astroncrical wunit, and irproved ephexerides cf the the Fartisn fonosphere.
earth and Mars. The experiment used the onboard receiver and
transmitter equipment in conjuncticn with the Deep Space eecc==c HARINER 9, KLIORE
Station tracking equipment to obtain Doppler measurements. The
experiment produced dats of good quality fromr 28, 1964, to INVESTIGAYION NARE- S-BAND OCCULTATION
December B8, 1967., although the pericd near May 1967 was noisy
because of low signal strength. NSSDC ID- 71-051A-08 INVESTIGATIVE PROGRAM
CODE EL-4, SCIENCE
------- MARINER 6+ ANDERSON-------vcccccccccccnnccaccacccacanax

INVESTIGATION DISCIPLINE(S)
INVESTIGATION NAME- CELESTIAL MECHANICS JTOKOSPHERES AND RABIO PHYSICS
PLANETARY ATMOSPHERES

NSSDC ID- &£9-014A-05 INVESTIGATIVE PROGRAM
CODE EL-4, SCIENCE PERSONNEL
PI = A.J. KLIORE NASA=JPL
INVESTIGATION DISCIPLINE(S) 0I - b.l. CAIN NASA=JPL
CELESTIAL MECHANICS o1 - 6. FIELDBO (NLA) NASA-JPL
0I - B.L. SEIDEL NAS A~JPL
PERSONNEL
PI =~ J.b. ANDERSON NASA-JPL BRIEF DESCRIPTION
The oboppler shift of the S-band telemetry signal during
BRIEF DESCRIPTION occultation of the spacecraft by Mars provided the verticat
In this experiment the spacecraft range and range . distributton of the dindex of refraction of the MNartian
data were obtained wusing an onboard transponder (round trip atmosphere. These dats yield the vertical distribution of
delay time yielding spacecraft range from earth) and the neutral and ionized species.
spacecraft telemetry signal (Poppler shitt yielcing the rarge
rate). These data were in turn used to provide an accurate - - VIKING 1 ORBITER, MICHAEL, JR.
determination of a variety of astronomical guantities such as
the mass of Mars, ephemerides ¢! Mars oand earth, ard the INVESTIGATIOMN NARE- ORBITER RADIO SCIENCE
symmetry of the gravity field of Mars.
NSSDC ID~- 75-07SA-04 INVESTIGATIVE PROGRAM
------- MARINER 7., ANDERSON -~ CODE EL-4/C0-0P, SCIENCE
INVESTIGATION NAME- CELESTIAL MECHANICS INVESTIGATION DISCIPLINE(S)
PLANETARY IONOSPHERES
NSSDC ID- 69-030A-05 INVESTIGATIVE PROGRAM METEOROLOGY
CODE Et-4, SCIENCE
PERSONNEL
INVESTIGATION DISCIPLINE(S) TL = W.H. NICHAEL, JR. NASA-LARC
CELESTIAL MECHANICS TH - I.1. SHAPIRO MASS INST OF TECH
TR - G.F. LINDAL NASA=JPL
PERSONNEL TP~ J.G. DAVIES U OF NANCHESTER
P1 = J.b. ANDERSON NASA-JPL TM = D.L. CAIN NASA-JPL
TR - A.D. 6ROSSI RAYTHEON CORP
BRIEF DESCRIPTION TR - G.t. TYLER STANFORD U
In this experiment, the spacecraft range and range-rate TM - .P. BRENKLE NASA-JPL
data were obtainec wusing an onboard transponder (round trip TR - R.H. TOLSON NASA-LARC
detay time yielding spacecraft range from earth) and the TM = C.T. STELIRIED NASA-JPL
spacecraft telemetry signal (Pogcler shift yielcing the rarge TN - 6. BORN NASA-JPL
rate) . These data were in turn used to provide accurate TR - R. REASENBERG MASS INST OF TECH
determinations of a variety of astrcnomical quantities such as
the mass of Mars, ephemerides of Mars and earth, and the BRIEF DESCRIPTION
syemetry of the gravity field of Mars. There are four distinct sets of Viking radio science

data, three wusing orbiter data and one primarily using lander
data with calibrations from orbiter data. The orbiter tracking
data, obtainec from the two-way orbiter-earth S-band and X-band

-e----- WARINER 6. KLIORE

INVESTIGATION NAME- S-BAND OCCULTATION radio links, consist of Doppler frequencies and time-of=-flight
range aeasureaents. These determined the position and motion

NSSDC ID~ 69-014A-(6 INVESTIGATIVE PROGRAPX of  the orbiters., and can be used to study the Mars
CODE EL-4, SCIENCE gravitational field, the plasma in interplanetary space, and

the structure of the solar corona. The occultation data were

INVESTIGATION DISCIPLINE(S) obtained from these ssme radio Links by analog recording of the

TONOSFHERES AND RADIO PHYSICS signatl when a spacecraft was passing into or out of occultation

PLANETARY ATMOSPHERES with Mars. The data can be used to produce altitude profiles

of the tempersture, density, and pressure of the atmosphere

PERSONNEL (including the Jonosphere) and to measure the radius of the
PI = A.J. KLIORE NASA-JPL glanet using N Large nusber of surface points. The
surface-properties aspect of this investigation utilized the

BRIEF DESCRIPTION UHF (381 MH2) signal on which the lLanders transmitted data to
In this experiment the changes in the frequency, phase., the orbiters. At the beginning or end of a data transeission

and amplitude of the S-band (2300 MH2) tracking and telemetry session, when the orbiter was near the lander’s horizon, the
signal, immediately prior to and following the occultation of strength of the received signal was recorded as a function of
the spacecraft by the planet, were used to derive the time. These signal “"fading catterns.” vresulting from
tesgerature, gressvre, and density of the lower gasecus interaction of the radio waves with the Martian surface,
atmosphere of Mars and the density of charged particles in the contain information about the physical properties of the
Martian ionosphere. surface near the Landers. The lander tracking data from the

two-way direct Llander-earth S-band Links permit determination
cf the location of the Landers and studies of the motion of the
planet. Operation of this experisent was terminated on August
T, 1980.
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------- VIKING 2 ORBITER, MICHAEL, JR.==-----c-cscwomomomomooo. m----=~ VIKING 2 LANDER, MICHAEL, JR. EEETLEEE

INVESTIGATION NAME- ORBITER RADIO SCIENCE INVESTIGATION NAME- LANDER RADIO SCIENCE
NSSDC ID- 75-083A-C4 INVESTIGATIVE PROGRAM NSSDC ID- 75-083C-11 INVESTIGATIVE PROGRAM
CODE EL~4/CO~O0P, SCIENCE CODE EL~4/C0-0OP, SCIENCE
INVESTIGATION DISCIPLINE(S) INVESTIGATION DISCIPLINE(S)
PLANETARY IONOSPHERES ASTRONONMY
PLANETARY ATMOSPHERES 1ONOSPHERES AND RADIO PHYSICS
PLANETOLOGY PLANETARY ATMOSPHERES
PLANETOLOGY
PERSONNEL
TL - W.H. MICHAEL., JR. NASA-LARC PERSONNEL
T = I.1. SHAPIRO MASS INST OFf TECH TL - W.H. MICHAEL, JR. NASA-LARC
M - G.F. LINDAL NASA-JPL TM - 1.I. SHAPIRO MASS INST OF TECH
T4 = J.6. DAVIES U OF MANCHESTER M = G. FIELDBO(NLA) NASA-JPL
TM - D.L. CAIN NASA-JPL TM - J.G. DAVIES U OF MANCHESTER
TH - M.b. GROSSI RAYTHEON CORP TM = D.L. CAIN NASA-JPL
™ - G.lL. TYLER STANFORD U TE - M.D. GROSSI RAYTHEON CORP
TM - J.P. BRENKLE NASA-JPL TM - G.L. TYLER STANFORD U
TM - R.K. TOLSON NASA-LARC TM - J.P. BRENKLE NASA-JPL
™ - €.T. STELZRIED NASA~JPL TM = R.H. TOLSON NASA=LARC
TH = 6. BORN NASA=¢PL TP - C.T, STELZRIED NASA=J4PL
™™ -~ R. REASENBERG MASS INST OF TECH TH - 6. BORN NASA=JPL
TH - R, REASENBERG MASS INST OF TECH
BRIEF DESCRIPTION
There are fcur distinct sets of viking radio scierce BRIEF DESCRIFTION
data, three using orbiter data and one primarily using lander This experiment wused the S-band radio transmitter to
data with calibrations from orbiter data. The orbiter tracking acquire Doppler and range data for the lander, utilizing the
data, obtained from the two-way, orbiter-earth S-band and same Deep Space Network facilities that were used by the
X=-band radio Links, consist of Doppler frequencies arg crbiters. The resutting data were vused to determine the
time-of-flight range measurements. These deterained the tocation of the Llander on the planet surface. They also
position and wmotion of the orbiters, and can be used to study provided more precise information about the orbitals,
the Mars gravitational field, the plasma in interplaretary rctational, and precessional motion of Mars than had previously
spaces and the structure of the solar corona when the been available. The two principal differences between orbiter
spacecraft [T on the opposite side of the sun. The and (ander tracking data are (1) ltander tracking periods are
cccultation data were obtained from these same radio links by never longer than z h and are sometimes much shorter because of
analog recording of the signal when a spacecraft was passirg therral constraints on the duration of Lander transeitter
into or out of occultation with Mars. The data can be used to operation, and (2) landers have no X-band signals to provide
produce altitude profiles of the temperature-r density, and the corrections to range data for the interplanetary plasma
gressure of the atwosphere (incliading the jonosphere) and tc effects. Corsequently, lander ranging sessions were scheduled
measure the radius of the planet using a large number of to be nearly simultaneous with orbiter ranging whenever
surface points. The surface prcperties aspgect of this possible, so that the orbiter S- and X-band data couid supply
investigation wutilized the UHF (381 MHz) signal on which the these corrections.

landers transmitted data to the orbiters. At the beginning cr
end of a data transmission session, when the orbiter was near
the Llander's horizons the strength of the received signal was
reccrded as a function of tise. These signal “"facirg ATMGSPHERE
patterns.” resulting from interaction of the radio waves with
the Martian surface, contain infcrmation about the physical
properties of the surface near the Llanders. The lander

tracking data from the two-way direct lander-eartt S-tand lirks = -=====- VIKING 1 CRBITER, FARMER~-=-~~--memceccccccccmmccccenann=x
permit determination of the location of the landers and studies
of the motion of the planet. INVESTIGATION NAME~- MARS ATMOSPHERIC WATER DETECTION (MAWD)

=« VIKING 1 LANDER, MICHAEL, JR. --- NSSDC ID=- 75-075A-03 INVESTIGATIVE PROGRAM
CODE EL-4, SCIENCE

INVESTIGATION NAME=- LANDER RADIO SCIENCE
INVESTIGATION DISCIPLINE(S)

NSSDC IbD- 75-875C-11 IRVESTIGATIVE PROGRAM PLANETARY ATMOSPHERES
CODE EL-4/CO-0P, SCIENCE PLANETOLOGY
INVESTIGATION DISCIPLINE(S) PERSONNEL

ASTRONOMY TL - C.B. FARMER NASA=JPL

IONOSFFERES TF - D.D. LAPORTE SANTA BARBARA RES CTR

PLANETARY ATMOSPHERES TM = D.¥. DAVIES NASA-JPL

PLANETOLOGY

BRIEF DESCRIPTION
PERSONNEL The MAWD used an infrared grating spectrometer mounted on

TL - W.H. MICHAEL,» JR. NASA=LARC the orbiter scan platform that was boresighted with the
TM - 1.1, SHAPIRO MASS INST OF TECH television cameras and the IRTM. The instrument measured solar
TH - G.F. LINDAL NASA-JPL infrared radiation refiected from the surface through the
TM ~ J.G. DOAVIES U OF MANCHESTER atrosphere tc the spacecraft. Spectral intervals were selected
TM = D.L. CAIN NASA-JPL coincident with the wavelength of water-vapor absorgtion lines
T™™ - M.D. GROSSI RAYTHEON CORP in the 1.4-mjcrometer band. The quantity of water vapor along
TH « G.L. TYLER STANFORD U the Lline ot sight was measured from 1 to 100 micrometers of
T = J.P. BRENKLE NASA-JPL grecipitatle water with an accuracy of 5 X or better. The
TM - R.H. TOLSON NASA=LARC instantaneous field of view of the instrument was 2 x 17
TM = C.T. STELZRIED NASA=JPL milliradians, and a stepping wirror rotated the Line of sight
™™ - G. BORN NASA-JPL through 15 positions to provide a roughly rectangutar field of
™ R. REASENBERG MASS INST OF TECH view of 17 x 31 milliradians. Operation of this experiment was

terminated on August 7, 1980.
BRIEF DESCRIPTION

This experiment used the lander S-band radio transsitter =  —=-=-==- VIKING 2 ORBITER, FARMER==~---=--—---s-soscccca-com=oo-
to acquire doppler anc range for the landers utilizing the sanme
Deep Space Network facilities that were used by the orbiters. INVESTIGATION NAME- MARS ATMOSPHERIC WATER DETECTION (MAWD)
The resulting data were used to determine the lccation cf the
lander on the glznet’'s surface. They also provideg more NSSDC ID- 7S-083A-03 INVESTIGATVIVE PROGRAM
precise information about the orbitals, rotational, and CODE EL-4, SCIENCE
precessional motion ot Mars than hao greviously been availabie.
The two principal differences between orbiter and Llander INVESTIGATION DISCIPLINE(S)
tracking data are (1) lander trackirg periods were never lorger FLANETARY ATMOSPHERES
than 2 h and were sometimes much shorter because of thermal PLANETOLOGY
constraints on the duration of tander transmitter operation.
and 2) Landers had no X-band signals to provide the PERSONNEL
ccrrections tc rarge data for tle interplaretary clasea TL = C.B. FARMER NASA-JPL
effects. Consequently, Lander ranging sessions were scheduled TM = D.P. LAPORTE SANTA BARBARA RES CIR
to be nearly sirultaneous with crbiter ranging whenever TM = D.d. DAVIES NASA-JPL

possible, so that the orbiter S~ and X-band data could supply
these corrections.
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BRIEF DESCRIPTION
The MAWD used an infrared grating spectrometer mounted on

the orbiter scan platform that was boresighted with the
televisicn cameras anc the IRTA, The instruaent seasured solar
infrared radiation reflected frox the surface through the

atmosphere to the spacecraft. Spectral intervals uere selected
coincident with the wavelength of uater vapor sbsorption Llines
ir the l.4-aicroreter band. The quartity of water vapor alcrg
the Lline of sight was measured from 1 to 1000 micrometers of

precipitable water with an accuracy of 5 X or better. The
instantaneous field of view of the instrusent was 2 x 17
milliradisns, and a stepping sirrcr rotated the Line of sight

theough 15 positions to provide & roughly rectangular field of
view of 17 x 31 milliradians.

== VIKING 1 LANDER, NIER- .-

INVESTIGATION NAME- ENTRY SCIENCE ATMOSPHERIC STRUCTURE

NSSDC 16~ 75-075C-(2 INVESTIGATIVE PROGRAP
CODE EL-4» SCIENCE
INVESTIGATION DISCIPLINE(S)
PLANETARY ATMOSPHERES
PERSONNEL
TL - A.D.C.N1ER U OF MINKESOTA
™™ = AL SEIFF NASA-ARC
TM - N.W. SPENCER NASA-GSFC
BRIEF DESCRIPTION
The entry science atmospheric structure experiment (cre
of three that were part of the entry science investigation)
studied the Martian atmosphere below an altitude of 132 ka. A

variety of instrurents (accelercreters, radar altfmeters,
thermometers, pressure sensors) collected data to gprovide
altitude profiles of pressure and temgperature of the atmosphere

and acceleration of the Llander capsule, From these datas~,
atmcspgheric dersity and mean atosic mass can be calculatec.
------- VIKING 2 LANDER, NLER-====e-c-ocmmmsccccmmmmmcccmmanaee

INVESTIGATION NAME- ENTRY SCIENCE ATPCSPHERIC STRUCTURE

NSSDC 1P~ 73-083C-(2 INVESTIGATIVE PROGRAM
CODE EL-4, SCIENCE
INVESTIGATION DISCIPLINE(S)
PLANETARY ATMOSPHERES
PERSONNEL
TL - A.0.C.NIER U OF MINNESOTA
T™M = A, SEIFF NASA=-ARC
TM - N.W. SPENCER NASA=GSFC

BRIEF DESCRIPTION

The entry science atmospheric structure experiment (one
of three that were part of the entry science investigation)
studied the Martian atmosphere below an altitude of 132 km. A
variety of instruments (accelercreters, radar altireters,
thermometers, pressure sensors) collected data to provide
altitude profiles of pressure and temperature of the atmosphere

ard acceleraticn ¢! the lander capsule. Frem these data,
atmospheric density and mean atomic mass can be calculated.
@==ss-= VIKING 1 LANDER, NIER---==~-=-=-=
INVESTIGATION NAME- ENTRY SCIENCE NEULTRAL ATMOSPHERIC
COMPOSITION
NSSDC ID~- T75-075C-12 INVESTIGATIVE PROGRAM
CODE EL-4, SCIENCE
INVESTIGATION DISCIPLINE(S)
IONOSPHERES
PLANETARY ATMOSPHERES
PERSONNEL
TL = A.0.C.NIER U OF MINNESOTA
TM - M.B. MCELRQY HARVARD U
TM =~ N.W. SPENCER NASA=GSFC

BRIEF DESCRIPTION

The Viking ertry science neutral atmospheric composition
experiment (one of three that were part of the entry scierce
investigation) was cesigned to provide the composition data for
the various neutral species that were needed to define the
gresent chysical arc chemical state cf the Maprtian atmosghere.
Mounted in an opening in the aeroshell with its electron-impact
oren jon source recessed below the surface of the aeroshell, a
ccuble-fccusing (electrostatic and magnetic) mass spectrometer
was used to measure the concentrations of the atacsrheric
sgecies that have wxass-to-charge ratios from 1 to 49. Two
collectors were used, one for the mass range from 1 to 7 vs and
the other simultarecusly measuring ir the mass range fron 7 tc
49 u. Mass spectra were obtained by sweeping the ion
acceleration voltage and the deflection voltage across the
electrostatic plates. The sweep period was approximately 5 s,
ard @ dyramic rarge of 1.E5 was precvided within each spectrur.
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== VIKINE 2 LANDER-, NIER

INVESTIGATION NAME~ ENTRY SCIENCE NEUTRAL ATMOSPHERIC

COMPOSITION
NSSPC ID- 75-083C-12 INVESTIGATIVE PROGRAN
CODE EL-4, SCIENCE
INVESTIGATION OISCIPLINE(S)
INTERPLANETARY PHYSICS
PLANETARY ATMOSPHERES
PERSONNEL
TL - A 0.C.NIER U OF RINNESOTA
TR -~ Mm_B. WCELROY HARVARD U
TH - N.6. SPENCER NASA-GSFC

BRIEF DESCRIPTION

The Viking entry science neutral atsospheric composition
experiment {(cne of three that were part of the entry science
investigation) was designed to provide the composition data for
the various neutral species that were needed to define the
present physical and chemical state of the Mar n stmosphere.
Mounted in an opening in the seroshell with its electron-~impact
open ion source recessed below the surface of the aerosheli., »
double-focusing (electrostatic and sagnetic) mass spectrometer
was used to measure the concentrations of the ataospheric
species that have mass-to-charge ratios from 1 to 49, Two
collectors wvere wused, one covering the mass range from 1 to 7
us and the other siaultaneously covering the range from 7 to 49

u. Rass spectra were obtained by sueeping the ion atceteration
voltage and the deflection voltage across the etectrostatic
plates. The sweep period was approximately S s, and & dynamic

range of 1.ES was provided within each spectrum.

== VIKIKG 1 LANDER., NIER

INVESTIGATION NAME- ENTRY SCIENCE IONOSPHERIC PROPERYIES

NSSDC ID- 75-875C-14 INVESTIGATIVE PROGRAM
CODE EL-4, SCFENCE
INVESTIGATION DISCIPLINE(S)
PERSONNEL
TL - A.0.C.NIER U OF MINNESOTA
TH = %W.B. HANSON U OF TEXAS, DALLAS
TH = N.u. SPENCER NASA-GSFC

BRIEF DESCRIPYION
The viking
experiment (one

entry science ionospheric properties
of three that were part of the entry science
investigation) studied the compositions structure, and
temperature of the ionospheres, which vere probed during the
descent of the Lander capsule by means of a retarding potential
snalyzer (RPA) wmounted flush with the front face of the
seroshell., To conserve battery power, the instrument was
cperated intermittently between 16,000 and 5,000 km altitude

but continuously from 5,000 to 100 ke. The instrument

cceprised a current-collecting plate with seven grids ahead of
it. A fixed program of potential's was applied to the grids,
and the collected currents were measured at 10-ms intervals.
The instrument operated {n three phases to measure energetic

electrons, thermal electrons, and thermal ions.

------ = WIKING 2 LANDER, NIER

INVESTIGATION NAME- ENTRY SCIENCE IONOSPHERIC PROPERTIES

NSSDC ID- T75-Q83C-~14 INVESTIGATIVE PROGRAM
CODE EL-4, SCIENCE
INVESTIGATION DISCIPLINE(S)
PERSONNEL
TL = A0.C.NIER U OF MINNESOTA
TR - W.B. HANSON U OF TEXAS, DALLAS
TA - N.W. SPENCER NASA~GSFC

BRIEF DESCRIPTION
The viking
experiment (one
investigation)
temperature of
descent of the

entry science icnospheric properties
of three that were part of the entry science
studied the coaposition, structure, and
the ionosphere, which were probed during the
lander capsule by means of retarding potential
analyzer (RPA) nmounted flush with the front face of the
aerosteldl, To conserve battery power, the instrument was
cperated intermittently between 16,000 and 5,000 ks altitude
but continuously from 5,000 to 100 km. The instrument
comprised a turrent-collecting plate with seven grids ahead of
it. A tixed progras of potentials was applied to the gridss,
and the collected currents were measured at 10-as intervals.
The instrument operated in three phases to measure energetic
electrons, thermal electrons, and thermal ions.

-=e-v== VIKING 1 LANDER, HESS

INVESTIGATION NAME- METEOROLOGY
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NSSDC 1b- 7%5-075C-¢7 INVESTIGATIVE PROGRAP
COOE EL-4, SCIENCE
INVESTIGATION DISCIPLINE(S)
PLANETARY ATMOSPHERES
METEOROLOGY
PERSONNEL
TL - S.L. HESS(DECEASED) FLORIDA STATE U
TM - C.B. LEOVY U OF WASHINGTON
TM - R.M. HENRY U OF WASHINGTON
TR = J.A. RYAN CALIF ST U, FULLERTCH
TM ~ J.E. TILLMAN U OF WASHINGTON
BRIEF DESCRIPTION
This experiment analyzed the meteorological environment
near the planetary surtsce and cbtained infcreation abcut
motion systems of various scales. The atmospheric parameters
determined were pressure, temperatures, wind speed., and wind

directian, Diurral and seascnal variations were of particular

importance. The sampling rates and durations for any one
vartian day (sol) were selectable by ground comsand. The
sensors were mounted on an erected booa. Three hot-film
arescmeters, thrcugh which an electric current was passed tc

heat two glass needles coated with platinue and overcoated with
sluminum oxide, were used to measure wind speed. The electric
power needed to saintain these sensors at a fixed temperature
sbove the surrounding air was the seasure of wind speed.
Atmospheric temperature was weasured by three fine-uire
thermocouples in paratlel, A thin metal diaphragm, mounted in
& vacuum-sealed case, was used tC veasure atmospheric pressure.

wewvee= VIKING 2 LANDER, HESS~--

INVESTIGATION NAME- NETEOROLOGY

NSSDC ID- 75-083C-07 INVESTIGATIVE PROGRAM
CODE EL-4, SCIENCE
INVESTIGATION DISCIPLINE(S)
PLANETARY ATMOSPHERES
METEQRCLOGY
PERSONNEL
TL = S.bL. HESS(OECEASED) FLORIDA STATE U
T - C.B. LEDVWY U OF WASHINGTON
TM = R.M. HENRY U OF WASHINGTON
TM = J.A. RYAN CALIF ST U, FULLERTOR
TM = J.E. TILLMAN U OF WASHINGTON
BRIEF DESCRIPTION
This experiment analyzed the meteorological environment
near the planetary surfsce and ottained information abaut
motion systems of various scales. The atmospheric paraveters
determined were pressure, temperaturer wind sgeed, and wind

direction. bfurnal and seasonal variations were of particular

ispcrtance. The sampting rates and durations for ary cne
Martian day (sol) were selectable by ground command. The
sensors were wmounted on an erected boom. Three hot-film
aremometers, through which an electric current was passed to

heat two glass needles coated with platinum and overcoatec with
alusinum oxide, were used to measure wind speed. The electric
power needed to maintain these sensors at a fixed temperature
above the surrcurcirg air was tre measure cf wind speed.
Atmospheric temperature was measured by three fine-wire
thermocouples in parallel, A thin metal diaphragm, mounted in
a vacuum-seated case, was used to measure atmospheric pressure.

SURFACE CHEMISTRY

== VIKING 1 LANDER, BIEMANN~=--=- --

INVESTIGATION NAME~ MOLECULAR ANALYSIS

NSSPC ID~ 75-075C~04 INVESTIGATIVE PROGRAM
CODE EL-4, SCIENCE
INVESTIGATION DISCIPLINE (S)
PLANETARY ATMOSPHERES
PLANETARY BI1OLOGY
PLANETCLOGY
PERSONNEL
TL = K. BIEMANN MASS INST OF TECH
TM - H.C. UREY(DECEASED) U OF CALIF, SAN DIEGC
TH = D.M. ANDERSON USA-CRREL
™ - T. OWEN STATE U OF NEW YORK
™ -~ J. ORO U OF HOUSTON
TM - L.E. ORGEL SALK INST BIOL STUDIES
TM - A0.C.NIER U OF MINNESOTA
™ - P, TOULMIN, 3RD US GEOLOGICAL SURVEY
BRIEF DESCRIPTION
The molecular analysis experiment searched for chemical

compounds in the wupper surtface layer of Mars and measured
atmosgcheric compcsition near the surface. The soil analyses
uere performed wusing a gas chromatograph mass spectrcaeter
(GCNS) that had high sensitivity, high structural specificity.
and broad spplicability to a wide range of compounds.

Substances were vagcrized from tre surface waterial by a

s7

heating fprccess
The wmaterial uas
colusn that was

while (€02 (labeled with C-13) swept through.
then carried intc a tenex gas-chromatographic
swept with hydrogen as a carrier gas. Wwhile
passing through the column, substances were separated by
ditferent degreés of retention, The residual stresa ved into
the aass spectrometer (after hydrogen was resoved by
hydrogen-only-permeable paitadium), and a mass spectrum (masses
from 12 to 200 u) was obtained every 10 s for the 84 min of the
gas chromatogram. In some cases, the same sample was reheated
at a higher temperature and analyzed to detect iess volatile
materials. For atmospheric measurements, gases were directly
introduced irto the mass spectrometer, bypassing the gas
chromatograph column.

----- == VIKING 2 LANDER, BIEMANN=====--=eemmeocoo e

INVESTIGATION NAME- MOLECULAR ANALYSIS

NSSDC ID- 75-083C-04 INVESTIGATIVE PROGRAM
CODE EL-4, SCIENCE
INVESTIGATION DISCIPLINE(S)
PLANETARY ATHMOSPHERES
PLANETARY BIOLOGY
PLANETOLOGY
PERSONNEL
L - K. BIEMANN MASS INST OF TECH
TR - HoC. UREY(DECEASED) U OF CALIF, SAN DIEGO
TH = D.M. ANDERSON USA-CRREL
™w - 1. GuEN STATE U OF NEW YORK
™ - J. ORO U OF HOUSTON
T - L.E. ORGEL SALK INST BIOL STUDIES
THM = A.0.C.NIER U OF MINNESQTA
™ = p. TOULMIN, 3RD US GEOLOGICAL SHRVEY
BRIEF DESCRIPTION
The wmolecular analysis experiment searched for chemical
cospcunds in  the upper surface Llayer of Mars and weasured
atmospheric composition near the surface. The soil analyses
were performed using a gas chromatograph mass spectrometer
(GCMS) that had high sensitivity, high structural specificitys
and broad applicability to a wide range of compounds.
Substances were vaporized from the surface material by a
heating process while C02 (l{abeled with C-13) swept through.
The material was then carried into a tenex gas~chromatographic
colurn that was swept with hydrogen as a carrier gas. while
passing through the column, substances were separated by
different degrees of retention. Yhe residual stream moved into
the nass spectrometer (after hydrogen was removed by

hydrogen-only-permeable paliadium, and a mass spectrum (masses
fram 12 to 200 u) was obtained every 10 s for the B4 min of the

gas chromatogram. 1n some cases, the same sample was reheated
at a higher temperature and analyzed to detect less volatile
materials. fFor atmospheric measurements, gases were directly
introduced into the wmass spectrometer, bypassing the gas
chroratograph colusn.

------- VIKING 2 LANDERs SHORTHILL======es-srrmecoccmcomaacanas

INVESTIGATION NAME- PHYSICAL PROPERTIES

NSSDC ID- T75-083C-01 INVESTIGATIVE PROGRAM
CODE EL-4, SCIENCE
INVESTIGATION DISCIPLINE(S)
PLANETOLOGY
FERSONNEL
TL = R.W. SHORTHILL U OF UTAH
T™® - R.E. HUTTON TRW SYSTEMS GROUP
TM - H.d. MOORE, I1 US GEOLOGICAL SURVEY
Tk - R.F.  SCOTY CALIF INST OF TECH

BRIEF DESCRIPTION

The purpose of the physical properties investigation was
to determine the physical properties of the Martian surface and
environment at the (landing site, primarily using engineering
measurements and scientific instruments required to meet other
mission objectives. In particular, it attempted to determine
such properties as bulk density, bearing strength, angle of
repose., cohesion, angle of internal friction, particle
characteristics, thermal oparameters., eolian transportability.
topography, and certain environmental properties such as wind,
temperature, and solar flux levels. Maximum use was made of
hardware and instruments intended for other applications, such
as the methanical subsystems and lander cameras. Only passive
devices, such as wmirrors and landing leg stroke gauges, were
added for this experiment.
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INVESTIGATION NAME- INORGANIC ANALYSIS

NSSDPC ID~- 75-075C-13 INVESTIGATIVE PROGRAM

CODE EL-4, SCIENCE

INVESTIGATION DISCIPLINE(S)
PLANETOLOGY
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PERSONNEL

TL =P TOULNIN, 3RD US GEOLOGICAL SURVEY

T8 = A.K. BAIRD POMONA COLLEGE

™ - K. KEIL U OF NEW MEXICO

TH - H.J. ROSE US GEOLOGICAL SURVEY

™M - B.C. CLARK MARTIN-MARIETTA AEROSP
BRIEF DESCRIPTION

This experinent utilized an energy-dispersive X-ray

flucrescence spectrcmeter (XRFS) in which four sealed,

gas-filled proportional counters detected X rays esmitted froa

samples of Martian surface materials irradiated by X rays from
ragioisotope scurces (iron-55 and cacmium=-109). The output of
the proportional counters was subjected to pulse~height

analysis by an onboard step-scannings single-channel analyzer
with adjustable counting periods. This instrument was located
inside the lander bcoy, and samples sere delivered to it by the
tander surface sampler. Calibration standards were an integral
part of the instrurent. Reconstructed spectra yielded surface
composition data with accuracies ranging from @ few tens of
carts per millicn fcr trace elerents to @ few percent for majcr
elements.
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INVESTIGATION NAME- INORGANIC ANALYSIS

NSSDC ID- 75-083C-13 INVESTIGATIVE PROGRANM
CODE EL-4, SCIENCE
INVESTIGATION DISCIPLINE(S)
PLANETCLOGY
PERSONNEL
L ~P. TOULMIN, 3RD US GEQLOGICAL SURVEY
TM - A.K. BAIRD POMONA CCLLEGE
™ - K. KEIL U OF NEW MEXICO
TM =~ H.J. ROSE US GEOLOGICAL SURVEY
TH - B.C. CLARK MARTIN-MARIETTA AEROSP
BRIEF DESCRIPTION
This experiment utilized an energy-dispersive X-ray
tluorescence srectrcmeter (XRFS) in which four sealed,

gas-filled proportional counters detected X rays emitted from
samples of Martian surface materials irradiated by X rays fros
radioisotope scurces (iron-55 and cadaium-109). The outgut cf
the proport ional counters was subjected 1o pulse-height
analysis by an onbcard step-scanning, single-channel analyzer
with adjustable counting periods. This instrument was located
inside the lander body, and samples wvere delivered to it by the
lander surface sampler. Calibration standards were an integral
part of the instrument. Reconstructed spectra yielded surface
composition data with accuracies ranging from a few tens cf
parts per million fcr trace elements to a feu percent for major
elements.

= VIKING 1 LANDER, HARGRAVES--

INVESTIGATION NAME~ MAGNETIC PROPERTIES

NSSDC ID- 75-075C-10 INVESTIGATIVE PROGRAM
CODE EL=-4, SCIENCE
INVESTIGATION DISCIPLINE(S)
PLANETOLOGY
PERSONNEL
TL - R.B. HARGRAVES PRINCETOK U

BRIEF DESCRIPTION

The magnetic properties experiment detected the presence
of magnetic particles in Martiar surface material. It used
three pairs of samarium-cobalt magnets, two mounted on the

backhoe of the surface-sampler collector head and one on top of
the Llander. Each gair consisted of an ocuter ring magnet about
2.5 cm in diameter with an inner ctore magnet of opposite
polarity. The magnets were directiy imaged by the camera
system in black arg white ard in c¢clor. A 4-power magnifying
mirror was used for maximum resolution.

VIKING 2 LANDER, HARGRAVES-~-

INVESTIGATION NAME- MAGNETIC PROPERTIES

NSSDC ID-  75-083C-10 INVESTIGATIVE PROGRAY
CODE EL-4» SCIENCE
INVESTIGATION DISCIPLINEC(S)
PLANETOLOGY
PERSONNEL
TL - R.B., HARGRAVES PRINCETON U

BRIEF DESCRIPTVION

The magnetic properties experirent detected the preserce
of magnetic particles in Martian surtace aaterial. 1t used
three pairs ot sawarium-cobalt ajggnets, two mounted on the

backhoe of the surface-sampler cotlector head and one on top of

the Lander. Each pair consisted of an outes ring sagnet about
2.5 cm in diameter with an inner core sagnet of opgosite
polarity. YThe magnets were directly imaged by the camera

system in black ard white ard in cclor. A 4-poner wagnifyirg

airror was used for maxisum resolution.

8I0LOGY
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INVESTIGATION NAME- BIOLOGY

NSSDC ID- 75-075C-03 INVESTIGATIVE PROGRAM
CODE EL-4, SCIENCE
INVESTIGATION DISCIPLINE(S)
PLANETARY Bl0LOGY
PERSONNEL
TL -~ H.P. KLEIN NASA=ARC
™ - J. LEDERBERG STANFORD U
TH = AL RICH MASS INST OF TECH
TR - N.H. HOROWITZ CALIF INST OF TECH
TH - V.I. OVAMA NASA-ARC
TR = 6.¥. LEVIN BIOSPHERICS, INC
BRIEF DESCRIPTION
The biclogy experiment searched for the presence of
Martian organisms by Llooking for metabolic products. Three
distinet instrusents (pyrolytic release (PR}, lLabeled release
(LR), and gas exchange (GEX)) incubated samples of the Martian

surface wunder 2 nusber of different environaental congitions.
In some instances a sample was heat sterilized and reprocessed
as @ control. The PR, or carbon assimilation, instrument
sought to detect the photosynthetic or chemical fixation of (02
or (0 containing C-14. The samples were incubated for several
days in the presence of the radiocactive gas mixture,
samples with simulated sunlight and some without. Next,
sasple was heated to 120 C to remove unreacted CO2 and CO.

soil was pyrolized at 650 ¢ and any organic products
tollected in an organic vapor trap (OVT). Finally, the trap
was heated to combust the organic material to C02 and any

evolved radicactive gas was measured. The LR experiment sought
to detect wetabolic processes through radiorespirometry.
Liquid nutrients Labeled with radioactive carbon were added to
the samples and the steosphere above was continucusly monitored
to detect any radiocactive gases released from these nonvolatite

nutrients. The GEX measured the production and/or uptake of
€02, N2, CHA, N2, and 02 during incubation of a soil sample.
The sample was sealed and purged by He; then a mixture of He,

Kr, and C02 was introduced as an initial incubation atmosphere.
After the acdition of e selected quantity of @ nutrient
solution (saturated with the diagnostic gas. neon), the sample
was incubated. At certain intervals, samples of the atmosphere
were removed and analyzed by a gas chromatagraph with a thermal
tonductivity detector.

VIKINE 2 LANDER. XLEIN

INVESTIGATION NAME- BIOLOGY

NSSBC 1D~ 75-083C-03 INVESTIGATIVE PROGRAM
COPE EL~-4, SCIENCE
INVESTIGATION DISCIPLINE(S)
PLANETARY BIOLOGY
PERSONNEL
TL -~ H.P. KLEIN NASA=ARC
™ - J. LEDERBERG STANFORD U
™ = AL RICH MASS INST OF TECH
TH - N.H. HOROWITZ CALIF INST OF TECH
TR = y.I. OYARA KASA=ARC
T - 6.¥. LEVIN BIOSPHERICS, INC
BRIEF DESCRIPTION
The biology experiment searched for the presence of
Martian organises by Llooking for metabolic products. Three

distinct fdnstrusents <{pyrolytic release (PR), labeled release
(LR)» and gas exchange (6EX)) incubated samples of the Martian
surface under a number of different environmental conditions.
In some instances a sample was heat sterilized and reprocessed
as a control. The PR, or carbon assimilation, instrument
sought to detect the photosynthetic or chemical fixation cof €02
or (O containing C-14. The samples were incubated for several
days in the presence of the radiocactive gas mixture, so
sasples with sisulated sunlight and some without. Next, each
ssaple was heated to 120 C to remove unreacted C02 and CO. The

soil udas pyrolized at 650 ¢ and any organic produtts were
collected in an organic vapor trap (OVT). Finally, the trap
was heated to combust the organic material to €02 and any

evolved radioactive gas was measured. The LR experiment sought
to detect metabolic processes through radiorespirometry.
tiquid nutrients labeled with radioactive carbon were added to
the samples and the atmosphere above wvas continuously monitored
to devect any radicactive gases released from these nonvolatile

nutrients. The GEX measured the production sndfor uptake of
€02, N2+ CH4, H2, and 02 during incubation of & soil sample.
The sample was sealed and purged by He, then a mixture of He.,

Xr, and (02 was introduced as an initial incubation atmasphere.
After the acdition of a selected quantity of a nutrient
solution (saturated with the diagnostic gas, neon), the sample
was incubated. At certain intervals., samples of the atmosphere
were removed and analyzed by a gas chrosatograph with @ thermal
conductivity detector.
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BRIEF DESCRIPTION

The biotogy experiment searcted for the presence of

Rartian organisms by Llooking for metabolic produtts. Three
distinet dinstrumsents (pyrolytic release (PR), labeled release
(LR), and gas exchange (GEX)) incubated samples of the Martian

surface wunder a number of gifferent environmental tonditions.
In some instances 2 sample was heat sterilized and reprocessed
as a control. The PR, or carbon assimilation, instrumert
sought to detect the photosynthetic cr chemical fixation ot CO2
of (D containing C-14. The samples were incubated for several
03ys in the creserce of the racioactive gas mixture, scoe
samples with simutated sunlight and some without. Next, each
sample was heated tc 120 C to remove unreacted C02 and €C0. The
s0il was pyrolized at 65¢ € and any organic products were
ccllected in an crganic vagor trap (OV1), Finaliy, the trap
was heated to combust the organic material to C02 and any
evolved radioactive gas was measurec. The LR experiment sought
to detect metabolic processes through radiorespirosetry.
Liquid nutrients labeled with radicactive caroon were adced tc
the samples and the atmosphere above was continuously monitored
to detect any radioactive gases released from these nonvolatile
nutrients. The GEX wmeasured the production and/or uptake of
€02, N2, CH4, H2, and 02 guring ircubation of a soil sgmple.
The sample was sealed and purged by He, then a mixture of He,
Kr, and €02 was introcuced as an initial incubaticn atmosghere.
After the additior of a selectec quantity of a nutrient
solution (saturated with the diagnostic gass necr), the sargle
was incubated. At certain intervais, ssmples of the atmosphere
were removed and analyzed by a gas thromatograph with a thermal
ccnductivity detectcr.

—=c--== VIKING 1 LANDER, BIEMANN-—=-—=me-mcmeemceo e meeaooo
INVESTIGATION NAME- MOLECULAR ANALYSIS
NSSDC ID- 75-075C-04

SEE THIS EXPERIMENT UNDER SURFACE CHEMISTRY

m=e~===~ VIKING 2 LANDER, BIEMANN- -
INVESTIGATION NAME~ MOLECULAR ANALYSIS
NSSDC ID- 75-083C-(A

SEE THIS EXPERIMENT UNDER SURFACE CHEMISTRY

sv===== VIKING 2 LANDER, ANDERSON=---~ =

INVEST1GATION NAME- SEISMOLOGY

NSSDC ID~- 75-083C-08 INVESTIGATIVE PROGRAM
CODE EL-4, SCIENCE
INVESTIGATION DISCIPLINE(S)
PLANETOLOGY
PLANETARY PHYSECS
PERSONNEL
TL « D.L. ANDERSON CALIF INST OF TECH
™ - M. N, TOKSO2 MASS INST CF TECH
TM - G.H. SUTTON U OF HAWAIIL
TM - R.L. KOVACH STANFORD ¥
TM = G.¥. LATHAY U OF TEXAS, GALVESTON
™ - F, DUENNEBIER U OF HAWALL

BRIEF DESCRIPTION

The seismology experiment was designed to determine the
level of seisric activity or Mars ard its interral structure.
The seismology instrument cantained three mutually
perpendicular seissometers. Each seismometer consisted of a
roving coil and & fixed magnet, The operating modes were (1)
selection of various filters for frequency content or to adjust
to best reception of specific types of datar (2) a low sampling
rate for general activity, (3) a high data rate for cetailed
examination of events, (&) and 2 compressed medium rate for
continuous monitoring of Marsquakes that were dormant uatil
activateo by an event. The data were compressed for

transmission to Earth by averaging the amplitude ot normat
ground noise over a 15-s period. when an event occurfec, a
trigger activated a higher data rate mode that sampled the

amplitude of the overall event envelope, which required only
one amplitude sample per second to indicate its shape. AU the
ssme time, the charge in potarity of the data sigral (caused by
crossing the 2zero axis) was sampled once each second. The
shape of the envelope and its incremental frequency content wvas
transmitted to farth and reconstructed to approximate the
original event. The Viking } seismometer failed to uncage and
could not be uses in a seismic network with the Viking 2
instrument.
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JUPITER

Plate 4 is a collection of press release photographs from the Pioneer 11 and
Voyagers 1 and 2 missions. (A) P21631 is a Voyager 1 montage of Jupiter and
its four Galilean satellites {(the four largest of its 16 known moons).

(B) 79HC679, a Pioneer 11 photo of Jupiter showing the north polar region

as it passed over it, showing the polar region's lack of belts but with many
convection cells. This is a view and aspect never seen from earth. The Great
Red Spot is at the bottom. (C) P21774, a Voyager 2 photo of the nightside of
Jupiter showing the sunlit atmospheric halo and the Jovian ring discovered on
Voyager 1. (D) P21195, a composite of Voyager 1 photos of the four Galilean
moons illustrating their relative sizes. Io (3632 km diam.) is about 200 km
larger than our moon and Europa (3126 km diam.) is about 300 km smaller than
our moon (3478 km diam). Callisto (4820 km diam.) is the size of the planet
Mercury and Ganymede (the largest moon in the solar system) at about 5150 km
is about 350 km larger than Mercury. (E) P21305, Voyager 1 photo of Io
showing its completely volcanic surface and an erupting volcano on the limb.
Io's volcanic activity was discovered by Voyager 1. Io is the most
volcanically active of any solar system body known, and the only one other
than the earth known to have current volcanic activity. (F) P21266, Voyager 1
photo of part of the surface of Ganymede showing the mysterious grooved bands
with their criss—cross nature and lateral slip fault movement. (G) P21758,
Voyager 2 photo of Europa showing the unique linear features which have no
relief, and which look as if they were painted on. Europa's icy surface has
apparently flowed and filled in the fissures. (H) P21745, Voyager 1 photo of
Callisto showing its crater-saturated surface and the strange multi~ringed
structure, Valhalla.
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INTRODUCTION

Jupiter, next in line from the sun, has been visited by four U.S. spacecraft.
These were Pioneers 10 and 11 and Voyagers 1 and 2. There were 41
investigations for which NSSDC has data or knows the sources thereof, and they
cover seven categories, which are (1) Imaging, (2) Particles and Fields, (3)
Ultraviolet, (4) Infrared, (5) Radio Science and Celestial Mechanics, (6)
Atmosphere, and (7) Polarization. Both the categories Atmosphere and
Polarization were obtained from photopolarimeters which are presented under
Imaging. Tables 1 and 2 and Appendix A show the investigations in more
detail.
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SPACECRAFT

AARRAONGA bR bA NS ANARAAARetsns PIONEER 10NV Rananatatanesenadndddn

SPACECRAFT COMMON NAME- PIONEER 10
ALTERNATE NAMES~- PIONEER~F, PL~-723D
058640

NSSOC ID- 72-012A
LAUNCH DATE~ 03/03/72

LAUNCH SITE- CAPE CANAVERAL, UNIVED STATES
LAUNCH VEHICLE- ATLAS

MEIGHT~ 231. K&

SPONSORING COUNTRY/AGENCY
UNITED STATES NASA-CSSA
INITIAL ORBIT PARAMETERS
ORBIT TYPE~ JUPITER FLYBY

PERSONNEL
PM - C.F, HALL(NLA) NASA-ARC
PS - P, DYAL NASA=-ARC

BRIEF DESCRIPTION

This mission was the first to be sent to the outer solar
system, and after erccuntering the planet Jupiter it assured an
escape trajectory from the solar system. The spacecratt body
was mounted behing a 2.74-m-diameter parsbolic dish antenca
that was 46 ¢m deep. The spacecraft structure waz 8 36-cm-deep
flat equipsent ccrpartment, the tcp and bottom being regular
hexagons . Its sices were 71 cm tlong. One side joined »
smaller compartment that carried the scientific experiments.
The high-gain anterna feed was situated On three struts, which
projected forward about 1.2 m. This feed was topped with a
medium=gain antenna. A low-gain omnidirectional antenna
extended about (.7€¢ ® behind the equipment compartment and was
sounted below the high-gain antenna. Power for the spacecraft
was obtained by four SNAP-19 radioisotope thermonuctesr
generators (RTG)» which were held about 3 m from the center of
the spacecraft ty tuc three-rod trusses 120 deg apart. A third
boom extended 6.6 @ from the experiment compartment to hold the

maghetometer away trom the spacecratt. The four RTG'S
generated about 155 watts at Launch and dectayed to
approximately 140 watts by the time the spacecraft reacheo

December 3, 1973, 21 months after lasunch. There
refererce sensors: a star seasor for Canopus, and
Attitude position could be calculated from
the vreference directions to the earth and the sun, with the
known direction to Canopus as » backup. Three pairs of rocket
thrusters provided spin-rate control (maintained at 4.3 rpw)
ard thanged the velocity of the spacecraft. These thrusters
could be pulsed or fired steadily by cosmand. Comaunications
were maintained via the oenidirectional and medium-gain,
antennas, which operated together, connected to one receivers,
while the high-gain antenna was connested to another receiver.
These receivers cculd be interchanged by command to provide
some redundancy. Two radio transmitters, coupled to two
traveling-wave tube amplifiers, pgrcduced 8B watts at 2292 FHz

Jupiter on
were three
two  sun sensors.

each. Uplink was accomplished at 2110 MHz, while data
transmission downlink was at 2292 MHz. The data were received
by NASA's Deep Space Network., The spacecraft was
temperature-controlied between ®irus 23 deg C and plus 38 deg

Cc. Fifteen exgeriaents were carried to study the
interplanetary and planetary magnetic tields; solar wing
parameters: cosmic rays, transition region cf the heliosphere;
neutral hydrogen abundance; distribution, size, mass, flux, and
velocity of dust particles: Jovian aurorae’ Jovian radio wavess
atmosphere of Jupiter and some of its satellites, particulsrly
Ic; and to photograph Jupiter and its satellites. Instruments
carried for these experiments were MRagnetometer, plasma
analyzer, charged particle detector, fonizing detector.
ncn-imaging telesccres with overlapping fields of view to
detect suntight reflected from passing meteoroids, sealec
pressurized cells ot argon and nitrogen gas for measuring the
penetration of meteoroids, UV photometer- IR radiometers, and an

iraging photogolariseter, whith fproduced phctographs anc
measured polarization, further scientific information was
obtained trom the tracking and otcultation data. The
spacecraft achieved its closest approach on December 3, 1973,

when it reached apprcximately three Jcvian radii (about 210,000

km) . The spacecraft contains plaques that have drawings
depitting a mwan, a woman, and the location of the sun and the
earth in our galaxy. It is leaving the solar system and

passing into interstellar space.

ARAANEREA RSN NNEAERNRANANE SRR PIONEER L1aneoeenasaassdhstannesns

SPACECRAFY COMMON NAME~ PIONEER 11
ALTERNATE NAMES~- PIONEER~G-, PL-733C
6321

NSSDC 1D~ 73-019A
LAUNCH DATE~ 04/06/73

LAUNCH SITE- CAPE CANAVERAL., UNITED STATES
LAUNCH VEHICLE= ATLAS

MEIGHT- 231. XKG
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SPONSORING COUNTRY/AGENCY
UNITED STATES NASA-QSSA
INITIAL ORBIT PARAMETERS
ORBIT TYPE- SATURN FLYBY

PERSONNEL
PH ~ C.F. HMHALL(NLA) NASA<ARC
PS - P. bYAL NASA-ARC

BRIEF DESCRIPTION

This was the second mission to investigate Jupiter anc
the outer solar system. Pionewr 11, Like Pioneer 10, used
Jupiter's gravitationa fietd to alter its trajectory

radicatly. It passed close to Saturn and then it followed an
escape trajectory from the solar system . The spacecraft was
2.9 ®» (9.3 +tt) tong and contained @ 2.74-m (9-ft) dismeter
high-gain antenna of atuminum honeycomb sandwich material whose
feed was topped with a medivm-gain antenna. A low-gain.
omnidirectional antenna was mounted below the high~gain dish.
It contained two nuclear electric~power generators, which
generated 144 W at Jupiter, but decreased to 100 W at Satuen.
There were three reference sSensors: a star (Canopus) sensors
and tu0 sun sensors. Attitude position could be calculated
from the reference direction to the earth and the sun, with the
known direction to Canopus as backup. Pioneer 11's star sensor
9ain  and threshold settings were modified, based on experience
gained $rom the setiings used on Pioneer 10. Three pairs of
rocket thrusters provided spin-axis control (at 4.8 rps) and
change of the spacecraft velocity. The thrusters could bhe
either fired steadily or pulsed, by cosmand. Comsunications
were maintained via the omnidirectional and medium-gain
antennas, which operated together, connected to one receiver,
while the high=gsin antenna was cannected to the other
receiver. The receivers could be interchanged by command. Two
radio transeitters., coupled to two traveling wave tube
anptifiers, produced B ¥ power each in S-band. C(ommunication
uplink (earth to spacecraft) operated st 2110 WH2, snd downlink
(spacecraft to earth) at 2292 NHz. At Jupiter's distance,
round-trip communication time took 92 sin. Data were .received
at the Deep Space Netuark (DSN). The spacecraft was
tesperature-controlled to between =23 and +38 deg € (-10 to
4100 deg ). An additionsl experiment, a low-sensigivity
fluxgate magretometer, was added to the Fioneer 11 payload.
Instruments studied the interplanetary and planetary magnetic
fields; solar wind properties; cosmic rays; transition region
of the heliosphere; neutral hydrogen abundance; distribution.
size, wass, ftux, and velocity of dust particles; Jovian
surorae; Jovian radio waves; the atmospheres of planets and
satellites; and the surfaces of Jupiter, Saturn, and some of
their satetlites. Instrusents carried for these experiments
were sagnetometer, plases anslyzer (for solar wind),
charged-particie detector, tonjzing detector, non-imaging
telescopes with overlapping fields of view to detect sunlight
retlected ftrcm passing meteoroids, sealed pressurized cells of
argon and nitrogen gas for measuring penetration of meteoroids.,
UV  photometer, IR radiometer, and an imaging photopolarimeter,
whith produced photographs and measured the polarization.
Further sclentific dinformation was Obtasined from celestial
mechanics an¢ occultation phenomenas. This spacecraft, like
Pioneer 10/ contains a plaque that has » drawing depicting man.,
wosan, and the location of the sun and earth in the galaxy.
Pioneer 11 was 36,800 ks from Jypiter during its clatest
approach, December 4, 1974, to within 43,000 km of its cloud
tops. It passed by Saturn on Aug. S, 1979 at a distance of
21,400 ke frcw Saturn®s cloud tops.
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SPACECRAFT COMMON NAME~ VOYAGER 1

MLTERNATE NAMES- MARLNER JUPITER/SATURN A» OUTER PLANETS A
FARINER T7A, MJS 774
103212

NSSDC 1D= 77-084A
LAUNCH DATE- 09/05/77

LAUNCH SITE- CAPE CANAVERAL., UNITED STATES
LAUNCH VEHICLE= TITAN

WEIGHT~- 700. X6

SPONSORING COUNTRY/AGENCY
UNITED STATES NASA=0SS5A
INITIAL ORBIT PARAMETERS
ORB1T TYPE- SATURN FLYBY

PERSONNEL
PM = J.R. CASANI NASA=JPL
PS - E.C. STONE CALLIF INSY OF YECH

BRIEF DESCRIPTION

The overall objectives of Voyager were to conduct
exploratory investigations of the planetary sys s of Jupiter
and Saturn and of the interplanetary wmedium out to Saturn.
Primary emphasis was placed on comparative studies of these two
planetary systems by obtaining (1) measurements of the
environment, stmosphere, and body characteristics ot the
planets and the satellites of eazh planet, (2) studies of the
nature of thke rings of Saturn, and (3) exploration of the
interplanetary (or interstellar) medium at increasing distances
feom the sun, These objectives were attained by using a
variety of instruments and methods including imagings a
coherent S- and X-band RF receiver, an infrared intecterometer
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ard radiometer, UY¥Y spectrometer.,
Faraday cups, a charged-particle
plasma-wave radio receiver, cosmic-ray telescopes,
photogolarimeter, and 2 sweep-frequency radio receiver.
Voyager 1 had its closest encounter with Jupiter on March S,
1979, and with Saturn on November 12, 1980.

fluxgate wxagnetometers.
analyzer, plasma detector,

Sraranussetinasrrarhadtiiaes VOYAGER 2tasesnsnassnonsnastsnssen

SPACECRAFT COMMON NAME~- VOYAGER 2

ALTERNATE NAMES=- MARINER JUPITER/SATURN B, QUTER PLANETS B
MARINER 77B, MJS 778
1271

NSSDC ID- T7~076A
LAUNCH DATE~- 08/20/77

LAUNCH SITE~ CAPE CANAVERAL, UNITED STATES
LAUNCH VEHICLE- TITAN

WEIGHT- 700. KG

SPONSORING COUNTRYZAGENCY
UNITED STATES NASA-0SSA
INITIAL ORBIT PARAMETERS
ORBIT TYPE- SATURN FLYBY

PERSONNEL
PM = J.R. CASANI HASA=JPL
PS - E.C. STONE CALIF INST OF TECH

BRIEF DESCRIPTION

The overall objectives of Voyager 2 were to conduct
explcratory investications of the planetary systers of Jugiter,
Saturn, Uranus, and Neptune, and of the interplanetary medium.
Primary esmphasis was placed on comparative studies of these
clanetary systems by obtaining (1) measurements of the
environsent » atmosphere, and body characteristics of the
planets and one cr eore of the sateltites of each planet, (2)
studies of the nature of the rings of Saturn and Uranus, and
{2} exploration cf the interplanetary (cr interstellar) rediux
at increasing distances from the sun. These objectives were
met using a variety of instruments and methods including
imagings a coherent S- and X-band RF receiver, an IR
interferometer and radiometer- a UV spectrometer., flungate
magnetometers, Faracay cupss a charged-particle analyzer.,
ptasma detector., plasma-wave radio receiver. cosmic-ray
telescopes, photcpolarimeter, and a sweep-frequency radio
receiver. Jupiter <close encounter was achieved on July 9,
1979, and Saturn on August 5, 1981.

INVESTIGATIONS

IMAGING

PIONEER 10, GEWRELS -

INVESTIGATION NAME- IMAGING PHOTOPOLARIMETER (1PP)

NSSDC ID- 72-012A-¢7 INVESTIGATIVE PROGRAM
CODE EL-4, SCIENCE
INVESTIGATION DISCIPLINE(S)
ASTRONGMY
PLANETARY ATMOSPHERES
PERSONNEL
PI = T. GEHRELS U OF ARIZONA
01 - b.l COFFEEN NASA-GISS
01 - J. HAMEEN=ANTTILA U OF ARIZONA
01 = C.E. KENKNIGHT U OF ARIZONA
0I = R.F. HUMMER SANTA BARBARA RES CTR
01 - M.6. TOMASKO U OF ARIZONA
O - w. SWINDELL U OF ARIZIONA
BRIEF DESCRIPTION
The Imaging Fhotopolarimeter (IPP) experiment (used also

on Pioneer 11) used during Jovian encounter made simultaneous.,
two-cclor <(blue <~ 2900 to 4900 A, red - S800 to 7000 A)
polarimetric and radiometric measurements., and
moderate-resolution (about 2060 km at best) spin-scan images of
Jupiter and tre Jcvian satellites. The " polarimetric and
radiometric work was performed using an 8- x 8- mrad field-stcp
agerture, while the spin-scan imaging used a 0.5- by 0.5-mrad
aperture stop. Relative radiometric calibration was derived
using an internal tingsten Lazp. Long~terns absolute calibraticr

of the instrument was accompiished by means of a sunlight
diffuser/attenvator element located in the spacecraft antenna
structure. Primary radiometric calibration was obtained

throughout the mission by periodically cowmanding the telesccre
to view this diffuse backlighted <{sunlight) source. The
experimental train for the IPP package consisted of the
fcllcwing elements: (1) a near-diffraction-limited 2.54-¢co
Maksutov catadioptric telescope of tocal ratio /3.4, (2) a
focal-plane wheel containing field~of-view (FOV) apertures.,
depclarizers, calitration source, etc.. (3) a wollaston prise
to split L\light intc two orthogorally polarized beams, (4) a
45-geg dichromatic mirror that reflected wavelengths shorter
than 5500 A (biue beam) and transmitted all Light of greater
wavelength (red team)s, (5) for each spectrai beam (tuc
potarizations) a filtering-coated retay lens and ftolding
wairrors, and (6) for each scectral beam, two Bendix
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Chanreltron detectors (blue bialkili S-11 photocathodes and red
$-20 photocathodes) to register the intensity in each
polarization component. Polarization data also include the
interplanetary region,

PIONEER 11+ GENRELS

INVESTIGATION NARE- IMAGING PHOTOPOLARIRETER (IPP)

NSSDC ID- T73-019A-07 INVESTIGATIVE PROGRANM
CODE EL-4, SCIENCE
INVESTIGATION DISCIPLINE(S)
ASTRONOMY
PLANETARY ATMOSPHERES
PLANETOLOGY
PERSONNEL
P1 - V. GEHRELS U OF ARIZONA
0l = 0.L. COFFEEN NASA-GISS
o1 - 4. HAMEEN-ANTTILA U OF ARIZONA
01 = C.E. KENKNIGHT U OF ARIZIONA
0I =~ R.F. HUMMER SANTA BARBARA RES (TR
01 = Mm.G. TOMASKO U OF ARIZIONA
oI - ™. SWINDELL U OF ARIZONA
BRIEF DESCRIPTION

The Imaging Photopolarimeter (1PP) experiment used during
Jovian and Saturnian encounter wmade sisultanecus, two-color
(blue -~ 3900 to 4900 A, red - 5500 to 7000 A) potarisetric and
radiometric measurements, and moderate-resotution (about 200 ke
at best) spin-scan images of Jupiter and the Jovian satellites
and Saturn and some of its satellites. The polarimetric and
radiometric wcrk was performed using an 8- by 8-mrad field-stop
aperture, while the spin-scan imaging used & 0.5~ by 0.5~mrad
aperture st10g. Relative radiometric calibration was derived
using an internal tungsten Lamp. Long~ters absolute
calibration c¢f the instrument uas accomplished by means of a
sunlight diffusor/attenvator elemaent located in the spacecraft
antenna structure. mary radiometric calibration was
cbtained throughout the mission by periodically commanding the
telescope to wview this diffuse backlighted (sunlight) source.
The experimental train for the 1PP package consisted of the
follouwing elements: (1) o near-diffraction-Limited 2.54-ca
Maksutov telescope of focal ratic /3.4, (2) a focal-plane
wheel containing  field-oft-view (FOV) apertures., depolarizers,
calibration source, etc., (3) a Wollaston priss to split the
tight into twe orthogonally polarized beams, (4) a A%-deg
dichromatic mirror that reflected wavelengths of less than 5508

A (blue bear) and transmitted all light of Longer wavelength
{red beam), (5) a filtering-coated relay Llens and folding
eirrors for eacth spectral beam (the two polarizations were
separated), and (&) two Bendix channeltron (blue - bialkali
$~11+, vred =~ $-20) photocathodes for each spectral beam to
register the intensity in each polarization component.
Polarization data include the interplanetary region.
------- VOYAGER 1., SMITH
INVESTIGATION NAME- IMAGING
NSSDC ID- 77-084A-0) INVESTIGATIVE PROGRAN
CODE EL-4700-0P, SCIENCE
INVESTIGATION DISCIPLINE(S)
METEOROLOGY
PLANEYARY ATMOSPHERES
PLANETOLOGY
ATMOSPHERIC PHYSICS
PERSONNEL
TL - B.A. SWHITH U OF ARIZONA
PT = L.A. SODERBLOM US GEOLOGICAL SURVEY
T™ - 6.A. BRIGGS NASA HEADQUARTERS
™ - A.F. (00K SAO
TM -~ 6.E. DANIELSON CALIF INST OF TECH
TH - M.E. DAVIES RAND CORP
TA - G.E. HUNT U COLLEGE LONDON
. - T. OWEN STATE U OF NEW YORX
™ - C. SAGAN CORNELL U
TR - ¥V.E. Suoml U OF WISCONSIN
TR = T.¥. JOHNSON NASA-JPL
™ - H. BASURSKY US GEOLOGICAL SURVEY
BRIEF DESCRIPTION
The photographic experiment used a two-camera system,
based on the Mariner 10 systes. This system included one
rarrou-angle, tong~focal=~length ¢ ra and one wide-angle,
short-focal~-length camers. The maximum resolution schievable
depended on the actual trajectory on this multi-encounter

mission, but the resolution was as high as 0.5 to 1.0 km on the
closest approaches to some objects. At Jupiter snd Saturn, the
resotution was better than 20 km and 5 km, respectively. The
objectives of the experiment were to photograph global motions
and clovd ofstributions on Jupiter and Saturn, gross dynamical
properties, zonal rotation, orientation of spin axiss, zonal
shear, vertical shear., flow instabilities, spots, and spectrum
of scale of atmospheric motions in time and space. Additional
cbjectives idncluded the study of the mode of release of
internal energy flux (search for convection cells and rolls),
study of growth, dissipation, wmorphology, #nd vertical
structure
and localized
polarimetry,

ot cloud complexes., gross optical properties, global
the visible spectrums
structure

funerion in
chromophores

scattering

nature of (their ang




development), and
objectives

high resolution of the Great Red Spot. The
of the satellite encounters included the fotlowing:
(1) gross characteristics (size, shape, rotation, spin axis,
cartography., improved ephemerides and masses,) (2) geolcgy
(erajor physiographic provinces, ispact and volcanic features,
tineaments, polar caps, erosion processes, and Low- and
high~density satellite cofparative studies, detecticn of
atmospheres, trosts, and limb stratification of aerosois,) (3)
surface properties {(colorimetry, scattering function, nature of
brightness variation, and search for new satellites.) Studies
of Saturn's rings included: (1) resclution of irdividual rirg
components or clurps of naterials, (2) vertical and radiatl
distribution of material at very high resolution, (3)
scattering functior, (4) coarse polarimetry, (5) occultaticr -
optical depth, and (&) distinguishing different types of
material in the rings. Other objectives were to search for new
comets, asteroids, and targets of opportunity.

meem=e= VOYAGER 2, SMITH====e-=ccoass -

INVESTIGATION NAME- JNMAGING

NSSOC ID~ 77-076A-~01 INVESTIGATIVE PROGRAM
CODE EL~4, SCIENCE
INVESTIGATION DISCIPLINE(S)
METEOROLOGY
PLANETARY ATMOSPHERES
PLANETCLOGY
PERSONNEL
TL -~ B.A. SMITH U OF ARIZONA
dT = L.A. SODERBLOM US GEOLOGICAL SURVEY
TM - G.A. BRIGGS NASA HEADQUARTERS
™ - A.F. COOK SAO
¥M - G.E. DANIELSON CALIF INST OF TECH
T = M_E. DAVIES RAND CORP
TH ~ G.E. HUNT U COLLEGE LONDON
™ -7, OWEN STATE U OF NEW YORK
™ - C. SAGAN CORNELL U
TM = V.E. SUOML U OF WISCONSIN
TM = T.¥. JOHNSON NASA-IPL
™ - H. MASURSKY US GEDLOGICAL SURVEY

BRIEF DESCRIPTION

The photograghic experiment wused a tuO-camera System,
based on the Mariner 10 system. This system included one
narrow-angte, long-focal-length caxera and one wide~angle,
short-facat=length camera. The maximum resolution achievable
depended greatly on the actual trajectory on this
aulti~encounter nmission, but was as high as 0.5 to 1.0 km on
the closest approacles to some ctjects. At Jupiter and Saturr,
the resolution that was achieved was better than 20 km and S
kms respectively. The objectives of the experiment were to
photograph globtal wotions ano cloua distributions on Jupiter,
Saturn, LUranus, and Neptune, gross dynamical properties, zcnal
rotation, orientation of spin axis, zonal shear, vertical
shear, flow instabilities, spots, and spectrum of scale of
atmospheric motians in time and sgace. Additioral objectives
ingluded the study of the mode of release of internal energy
flux (search tor convection cells and rolls), study ot growth,
dissipations morphology, and vertical structure of cloud
ccmplexes, gross cptical propertiesr global and Localizec
scattering function in the wvisible spectrum, polarimetry,
nature of chromophores (their structure and development), and
high resclution of the Great Red Spot. The objectives of the
satellite encounters included (1) grcss characteristics (size,
shape, rotation, spin axis, cartography., improved ephemerides
and masses;) (2) geclogy (major physicgraphic provinces, imgact

ang volcanic features, lineaments, polar caps, erosion
processes, and low- and high-density satellite comparative
studies, detection of atmospheres, trosts, and limb
stratification of aerosols;) and (3) surface properties

(colorimetry., scattering functicr, nature ct brightress
variation, and search for new satellites.) Studies of Saturn's
rings were carried out and will be for VUranus' rings.
Otjectives included ) resolution of individual ring
components of ctusps of materiali (2) wvertical and radial
distribution of material at very high resolution; (3)
scattering function; (4) coarse polarimetry; (5) occultation -
optital depth: anc (6} distinguishing different types of
material in the rings. Other objectives were to search for new
comets, asteroids, anc targets of opportunity.

PARTICLES AND FIELDS

wommee= PIONEER 104 WOLFE === o= cmcommmc oo oo cmeccenenae
INVESTIGATION NAME- PLASMA

N$SSDC ID- 72-012A-13 INVESTIGATIVE PROGRAM

COPE EL-4/C0-0P, SCIENCE

INVESTIGATION DISCIPLINE(S)
SPACE PLASMAS
PARTICLES AND FIELDS

&9

PERSONNEL

PI - WOLFE NASA-ARC

o1 - t. FRANK U OF 10wA

oI ~ R. Lusy MPI-HEADQUARTERS
01 = 0.S. INTRILIGATOR U OF SOUTHERN CALILF
0I -~ D.b. MCKIBBIN NASA=ARC

0I ~ V.T. ZAVIENTSEFF(NLA) NASA~ARC

01 ~ F.L. SCARF TRW SYSTEMS GROUFP
01 ~ H.R., COLLARD NASA=ARC

01 = Ww.C. FELDMAN LOS ALAMOS NAT LAB
01 - Z.A. SMITH NOAA-SEL

BRIEF DESCRIPTION

The 1instrument (also carried on Pioneer 11) consisted of
dual 90-deg Qquadrispherical electrostatic analyzers., one with
26 individual partvicle detectors and the other with 5 current
collectors. The system was capabte of wmeasuring incident
Flasra distribution parameters over the energy range 0.1 to 18
keV for protons and approximately 1-500 eV for electrons. The
high-resatution analyzer, with a constant of 9 keviQ per kV
applied to the plates, had a mean plate radgius of 9 ¢m ang
separation ot 0.5 cm. This analyzer, which was used to measure
Vons only, had 2¢ channeltrons mounted on the semicircular
exit 1o the analyzer. The aperture painted through a wicde siit
in  the back of the spacecraft high-gain antenna reflector and
rointed along the spin axis toward the earth (and therefore the
sun) . The edges of the antenna reflector limited the viewing
cf the instruwent to 73 deg with resgect to the spin axis- The
channettrons covered a range of plus or minus 51 deg. Each
channeltron near the center covered 3 deg, and approximately 8
deg near the edges of the analyzer. The angular width
gerpendicular to the long angular width was about 2 deg. In
one half the spin period, the whole cone of hatt angle 51 deg,
centered on the sun, was svept out. A medium-energy analyzer
with a mean vradius of 12 ¢m and a 1-cm plate separation
(constant of 6 kev/@ per kV applied) was used to detect both
ions ang etectrons. The detectors were five flat-surface
current collectors. The three center collectors each covered
15 deg and covered the angular range of plus or minus 22.5 deg
from the spin axis. The tuwo outside collectors hao an angular

width of 47.5 ceg and were located at plus or minus 46.25 deg
trom the center of the analyzer. There were a variety of
possible operating modes for the experiment; howevers the

principal mode utilized during the encounter phase was one in
which the analyzer plate potential was stepped through its
range every one-half revolution of the spacecraft, and alt
current coilectors or channeltrons were read out at the peak
flux roll angle. The high- and medium-resolution analyzers
operated independently, so that a cross-check between these
analyzers was possible. The dynamic vrange tor the particle
fluxes was from 1.0E+42 to 3.0E+9/sg cm s and the proton
temperature could be ascertained down to 2.0E+X deg K. Data
include the interplanetary region.

PICNEER 11, WOLFE

INVESTIGATION NAME- PLASHA

NSSDC [D~ 73-019A-13 INVESTIGCATIVE PROGRAM
CODE EL~-4/C0-0P, SCIENCE
INVESTIGATION DISCIPLINE(S)
SPACE PLASMAS
PARTICLES AND FlELDS
PERSONNEL
Pl - J.H. WOLFE NASA-ARC
01 - L.A. FRANK U OF I0wA
o1 - R, LUST MPI-HEADQUARTERS
01 - D.5. INTRILIGATOR U OF SOUTHERN CALIF
OI = V.V. IAVIENTSEFF(NLA) NASA=ARC
O - Z.A. SMITH NOAA-SEL
01 - F.L. SCARF JRW SYSTEMS GROUP
QI - H.R. COLLARD NASA-ARC
01 - Ww.C. FELDMAN LOS ALAMOS NAT LAB
01 - D.p. MIKIBBIN NASA=ARC

BRIEF DESCRIFTION

The instrument consisted of dual 90-deg guadrispherical
electrostatic analyzers, one with 26 dndividual particle
detectors and the other with 5 current collectors, The system
was capable of measuring incident plasma distribution
parameters over the energy range 0.1 to 13 kev for protons and
approximately 1-500 eV for electrons. The high~resolutian
analyzer with a constant of 9 kev/Q per kv applied to the
plates, had a mean plate radius of ¥ cm and separation of 0.5
ca. This analyzer was used to measure ions onlys and had 26
thanneltrons mounted on the semicircular exit to the anatyzer.
The aperture pointed through a wide slit in the back of the
spacecraft high-gain antenna reflector and pointed along the
spin axis toward the earth (and therefore the sun). The edges
of the antenna reflector Limited the viewing of the instrument
to 13 deg with respect to the spin axis. The thanneltrons
covered a range of plus or minus 51 deg. Each channeltron near
the center ccvered 3 deg and approximately 3 deg near the edges
of the analyzer. The angular width perpendicular to the tong
angular width was about 2 deg. In halt the pin pecriod the
whole cone of half-angle 51 deg centered on the sun was swept
out. A medium-energy anatyzer with a mean radius of 12 cm and
o 1 ¢m plate separation (constant of 6 keV/4 per kV applied)
was used to detect both ions and electrons. The detectors were
five tlat-surtace current collectors. The three center
collectors each covered 15 deg and covered the angular range of
¢lus or minus 22.5 deg trom the spin axis. The two outside




ccliectors had an argilar width of 47.5 deg and were located at
plus or minus 46.25 deg from the center of the analyzer. There
was a variety of possible operating modes for the euperiment;
hcwever, the princical mode utilized during the encounter phase
was one in which the analyzer plate potential was stepped
through its range every one-half revolution of the spacecratt,
and all current collectors or channeltrons were read out at the
peak flux roll angle. The high and sediur resolution analyzers
operated independently, 850 & c¢ross check between these
snalyzers was possible. The dynamic range for the particle
fluxes was from 1.CE+2 to 3.0E49/sq cm s and the proton
tesgerature down tc 2.0E+3 deg K cculd be ascertained. Data
include the interplanetary region.

------- VOYAGER 1, KRIMIGIS ----

INVESTIGATION NAME- LOW-ENERGY CHARGED PARTICLE ANALYZER AND
TELESCOPE

NSSDC D~ T7T7-084A-C7 INVESTIGATIVE PROGRAM
CODE EL-4/C0-0P, SCIENCE

INVESTIGATION DISCIPLINE(S)
COSMIC RAYS
MAGNETOSPHERIC PHYSICS
PARTICLES AND FIELDS

PERSONNEL
Pl = S.M. KRIMIGIS
€1 = C.¥. FAN

€1 - 6. GLOECKLER

APPLIED PHYSICS LAB
U OF ARIIONA
U OF MARYLAND

[33 L.J. LANZEROTTI BELL TELEPHONE L8
€I ~ T.P. ARMSTRONG U OF KANSAS
€I - Ww.l. AXFORD MPI-AERONCMY
€I = €.0., BOSTRCM APPLIED FHYSICS LAB
Cl ~ E.P. KEATH APPLIED PHYSICS LAS

BRIEF DESCRIPTION

The objective of this experiment was to study the
ragnetospheres of Jipiter and Saturn, using a low-energy
sagnetospheric particie shalyzer. This detector made
measurements in (1) the distant magnetosphere and bow shock of
Jupiters <2) the magnetosphere of Saturn, and (3) the
tragped-radiation telts in the vicinity of Jupiter.
Additionally, this detector was able to study low-energy
particles in the interplanetary sedium. The energy range of
this detector was 1C keV to 1.1 MeV tor electrons and 10 kev to
150 Mev for ions. buring the interplanetary cruise gpericd,
protons, alpha particles, and heavier nuctei (z fros 3 to 26)
were sep. tely identified and their energy measured in the
range from 0.05 tc 30 Me¥, wusing a low-energy particle
telescope.

------- VOYAGER 2, KRIMIGIS -

INVESTIGATION NAME- LOW-ENERGY CHARGED PARTICLE ANALYZER AND
TELESCOPE

NSSDC ID- 77-076A-C7 INVESTIGATIVE PROGRAP
CODE EL-4/C0-0P, SCIENCE

INVESTIGATION DPISCIPLINE(S)
COSMIC RAYS
MAGNEYCSPHERIC PHYSICS
PARYICLES AND FIELDS

PERSONNEL
PI - S.M. KRIMIGIS
€l - C.0. BOSTROM
€1 = T.P. ARMSTRONG
€1 - w.I., AXFORD
€1 - 6. GLOECKLER
€1 = L.J. LANIEROTTI
€1 - C.Y. FAN
€l - E.P. KEATH

APPLIED FHYSICS LAB
APPLIED PHYSICS LAB
U OF KANSAS
MPI~AERONONY

U OF MARYLAND

BELL TELEPHONE LAB
U OF ARIZONA
APPLIED FHYSICS LAB

BRIEF DESCRIPTION

The objective of this experiment was to study the
magnetospheres of Jupiter, Saturn, Urarus, and Neptune, usirg e
low-energy eagnetospheric particle analyzer. This detector
made measurements f§n (1) the distant magnetosphere and bow
shock of Jupiters, (2) the magnetosphere of Saturn and possible
ragnetosphere of Uranus and Negture, anc (3) the trapped
radiation belts in the vicinity of these planets.
Additionally, this detector was able to study {ow-energy
particles in the interplanetary medium. The energy range of
this detector was 1C keV to 1.1 MeV for electrons and 10 keV to
150 Mev for fons. During the intefplanetary cruise period,
protons, alpha particles., and heavier nuclei (z from 3 to 2¢)
were separately icentified and their energies measured in the
range from 0.05 to 30 MeV, wusing o Llow-energy particle
telescope.

------- VOYAGER 1, SCARFe-=sceomeauen

INVESTIGATION NAME- PLASMA WAVE (.01-56 KHI)
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NSSDC D= 77-084A-13 INVESTICATIVE PROGRAM

CODE £L-4, SCIENCE

INVESTIGATION DISCIPLINE(S)
PARTICLES AND FIELDS
MAGNETOSPHERIC PHYSICS
PLANETARY IONOSPHERES

PERSONNEL
P1 = F.lL. SCARF TRY SYSTEMS GROUP
€I - D.A. GURNETT U OF IOWA

BRIEF DESCRIPTION

his investigation grovided continuous,
sheath-independent measurements ot the electron-density
grofiles at Jupiter and Saturn. It also gave basic information
on local wave-particle interaction required to carry out
tomparative studies of the physics of the Jupiter and Saturn
magnetospheres. The instrumentation consisted of a lé-channel,
step-frequency receiver and e Low~frequency waveform receivers
with associated electronics. The trequency vrange for this
instrument was from 10 Hz to 56 khz. This instrument shared
the 10-m antennas developed for the investigation of planetary
radio astronoey.

------- VOYAGER 2, SCARF-~-
INVESTIGATION NARE- PLASMA wAVE (.01-56 KHZ)
NSSDC ID- 77-076A-13

INVESYIGATIVE PROGRAM
CODE EL-4, SCIENCE

INVESTIGATION DISCIPLINE(S)
PLANETARY IONOSPHERES
PARTICLES AND FIELOS
MAGNETOSPHERIC PHYSICS

PERSONNEL
Pl ~ F.L. SCARF TRW SYSYEMS GROUP
€I = D.A. GURNETY U OF IOwWA

BRIEF DESCRIPYION

This investigation provided continuouses
sheath~indegendent measurements of the electron density
profiles at Jupiter and Ssaturn and will for Ursnus and Neptune.
1t also qave basic intformation on local wave-particle
interactions required to carry out comparative studies ot the
Fhysics aof the magnetospheres of these planets. The
instrumentation consisted of a 16-channel step frequency
receiver and a low-frequency waveform receiver with associated
electronics. The frequency range for this instrument was from
10 Hz to S6 kHz. This instrument shared the 10-m antennas
developed for the planetary radic astronomy jinvestigation.

mee~--~ VOYAGER 1, BRIDGE Lt -

INVESTIGATION NAME- PLASMA SPECTROMETERS
NSSDC ID~ 77-084A-06 INVESTIGATIVE PROGRANM
CODE EL-4, SCIENCE

INVESTIGATION DISCIPLINE(S)
PARTICLES AND FIELDS
SPACE PLASMAS

PERSONNEL
P1 - H,S. BRIDGE
€l =~ J.». BELCHER
€1 - C.K. GOERT2
CIL = A.J. LAZARUS

MASS INST OF TECH
MASS INST OF TECH
MPI-AERONOMY

MASS INST OF TECH

€1 - S. OLBERT MASS INST OF TECH

€I = VR, VASYLIUNAS MPI-AERONOMY

CI =~ L.F. BURLAGA NASA-GSFC
HARTLE NASA-GSFC
06ILVIE NASA-GSFC
51SCO0E U OF CALIF, LA
HUNDHAUSEN NATL CTR FOR ATMOS RES
SULLIVAN MASS INST OF TECH
SCUDDER NASA=GSFC

BRIEF DESCRIPTION

The plasma investigation made use of two Faraday-cup
detectors, ore pointed along the earth-spacecraft Line and one
at right angles to this Lline. The earth-pointing detector
determined the macroscopic properties of the plasmas ions,
obtaining accurate values of their velocity, density, and
gressure. Three sequential energy scans were employed with
(delta E)/E equal to 20, 7.2, and 1.8 X, allowing a coverage
trom subsonic to highly supersonic flow. The side-looking
Faracay cup measured electrons in the energy range from 5 eV to
1 kev.

------- VOYAGER 2, BRIDGE
INVESTIGATION NAME- PLASMA SPECTROMETERS

NSSDC ID=- 77-076A-06 INVESTIGATIVE PROGRAM

CODE EL-4/C0-CP, SCIENCE

INVESTIGATION DISCIPLINE(S)
SPACE PLASMAS
PARTICLES AND FIELDS

FLuH GUALITY



PERSONNEL
Pl =~ H.S. BRIDGE
€1 = A.d. LAZARUS

MASS INST OF TECH
MASS INST OF TECH

€1 - S. OLBERT MASS INST OF TECH
€I = J.W. BELCHER RASS INSY OF JECK
CI = V.M. VASYLIUNAS MPI~AERONOMY

€1 = L.F. BURLAGA NASA=GSFC

€1 - C.K. G&OERTZ MPI-AERONOMY

€1 - 6.L. SISCOE U OF CALIF, LA

€1 = A.l. HUNDHAUSEN NATL CTR FOR ATMOS RES
€1 = R.E. HARTLE NASA=GSF{

€l -~ K.W. OGILVIE NASA-GSFC

€l = 4.0, SULLIVAN MASS INSF OF TECH
€l =~ J.0. SCUDDER NASA-GSFC

BRIEF PESCRIPTION

The plasma investigstion mace use of two Faraday-cup
detectors, one pointed along the earth~spacecraft tine and one
at right angles to this Lline. The earth-pointing detector
determined the wmacroscopic properties of the plasma ions,
obtsining atturate values of +their velocity., density, and
pressure. Three sequential energy scans were employed with
(delta E)/E equal to 29, 7.2, and 1.8 X, allowing a coverage
from subsonic to highly supersoric flow. The sice-Llooking
Faraday cup measurec electrons in the energy range from 5 eV to
1 kev.

------- PIONEER 10, SMITH .-
INVESTIGATION NAME- RAGNETIC FIELDS
NSSDC ID- 72-012A-01

INVESTIGATIVE PROGRAM
CODPE EL-4- SCIENCE

INVESTIGATION DISCIPLINE(S)
PARTICLES AND FIELDS
PLANETARY MAGNETIC FIELD
MAGNETOSPHERIC PHYSICS

PERSONNEL
Pl - EJJ. SAITH NASA-JPL
0 -~ 0.S. COLBURN NASA~-ARC
o1 - P. DYAL NASA-ARC

01 ~ C.P. SONETT

01 -~ P.J. COLEMAN., JR.
o1 - L. DAVIS, JR.
01 =~ D.E. JONES

U OF ARIZONA

U OF CALIF, LA
CALIF INST OF TECH
BRIGHAM YQUNG U

BRIEF DESCRIPTION

The magnetometer on Pioneer 1 (alsc carried on Pioneer
11) is a teiaxial helium magnetometer with seven dynamic
rangess from ptus or minus 2.5 nT to plus or einus 10 gauss.
The Linearity was 0.1X, and the noise threshold was 0.01X rms
tor ©-1 w2z, The accuracy was 0.5% ot full scale range. The
experiment worked as oplanned wuntil November 1975, when the
spacecraft was ot about & au. No further useful data were
ottained. The experimenter has used RTN coordinates in his
data anatlysis. In this system, R (or X) is radially outward
trom the sun, T (or 1Y) is parallel to the sun’'s equatorial
plane ano has its direction given by the cross product ot the
sun's spin vector into the radial direction (i.e.r into R) ard
N (or 2) completes the right-handed crthogonal system (positive
northuard). A detailed instrument description may be found in
Smith et al., IEEE Trans. On Magretics, Mag~11, p. 962, July
1975. Some data also include the interplanetary region.

------ ~ PIONEER 13, SMITH -———— -——- ce--
INVESTIGATION NAME- MAGNETIC FIELDS
NSSDC 1D~ 73-019A-01

INVESTIGATIVE PROGRANM
CODE EL-4» SCIENCE

INVESTIGATION DISCIPLINE(S)
MAGNETOSPHERIC PHYSICS
PLANETARY MAGNETIC FIELD
PARTICLES AND FIELDS

PERSONNEL
SMITH HASA-IPL
COLBURN NASA-ARC
01 - P. DYAL NASA-ARC

01 - C.P. SONETT

Ol = P.J. COLEFAN, JR,
o1 - L. DAVIS, JR.
01 ~ D.E. JONES

U OF ARIZONA

U OF CALIF, LA
CALIF INST OF TECH
BRIGHAM YOUNG U

BRIEF DESCRIPTION

The magnetometer on FPioneer 11 was a triaxial helium
magnetometer with seven dynamic ranges. from plus or minus 2.5
nT to plus or mints 1.0E-3 T. The lirearity was 0.1X and the
noise threshold was 0.01 n7 rms for 0~1 Hz. The accuracy was
0.5% of full scale range, The experimenter used RTN
coorginates in the data analysis. In this systems R (or X) is
radially outward from the sun, T (or ¥) was paratlel to the
sun's equatorial plane and had its direction given by the cross
product of the sun's spin vector into the radial direction
(i.e., into R) are N (or 2) ccwpletea the right-hancea
orthogaonal system (positive northward). A detailed instrument
description may be found in Smith et at., 1EEE Trans. On
Magnetics, v. NM-11, p. 962, July 1975. bata include the
interclanetary regicn.
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------ ~ VOYAGER 1, NESS
INVESTIGATION NAME- TRIAXJAL FLUXGATE MAGNETOMETVERS

INVESTIGATIVE PROGRAM
CODE EL-4, SCIENCE

NSSBC ID- 77-034A-0S

INVESTIGATION DISCIPLINE(S)
PLANETARY, MAGNETIC FIELD
PARTICLES AND FIELDS
INTERPLAMETARY MAGNETIC FIELDS

FERSONNEL
Pl - N_F, MNESS NASA-GSFC
€I - M. H, ACUNA NASA-GSFC
€I = K.W. BEHANNON NASA-GSFC
€1 - L.F. BURLAGA NASA=GSFC
CI - R.P. LEPPING NASA-GSFC

CI =~ F.M. NEUBAUER BRAUNSCHWEIG TECH U
BRIEF DESCRIPTION

This experiment was designed to fnvestigate the magnetic
fields of Jupiter and Saturn., the solar-wind interaction with
the nmagnetospheres of these planets, and the interplanetary
magnetic field out to the solar wind boundary with the
interstellar wmagnetic field and beyond, if crossed. The
investigation was carried out using 4two high~field and two
tow-field trisxial fluxgate magnetometers. Data accuracy of
the interplanetary fields was plus or minus 0.1 nT, and the
range of measurements was from 0.01 n7 to 2.E-3 T.

=m=+-== VOYAGER 2, NESS
INVESTIGATION NAME- TRIAXIAL FLUXGATE MAGNETOMETERS
NSSDC ID- 77-076A-05

INVESTIGATIVE PROGRARM
CODE EL-4/C0-0P, SCIENCE

INVESTIGATION DISCIPLINE(S)
PLANETARY MAGNETIC FIELD
PARYICLES AND FIELDS
INTERPLANETARY MAGNETEC FIELDS

PERSONNEL
Pl ~ N.F. NESS NASA-GSFC
€I ~ R.P. LEPPING NASA-GSFC
Cl =~ F.Kh. NEUBAUER BRAUNSCHWELG TECLH U
C1 ~ K.W. BEHANNON NASA-GSFC
€I - L.F. BURLAGA NASA=GSFC
€1 = K.H. ACUNA NASA-GSFC

BRIEF DESCRIPTION

This experiment was designed to finvestigate (1) the
magnetic fields of Jupiter, Saturn, Uranus, and Neptune; and
(2) the solar-wind interaction of the magnetosphesres of these
planets with the interplanetary wmagnetic field out to the
solar-wind boundary with the interstellar wagnetic tield. and
beyond, if crossed. The investigation was carried out using
two high=-field and two tow~field triaxial fluxgate
wagnetaoseters. Oats atturacy of the interplanetary firlds was
plus or atnus 9 nTs and the range of measurements is from
0.01 nT to 2.E~3 T.

—-m———— PICNEER 11, ACUNA
INVESTIGATION NAME~ JOVEAN MAGNETIC FIELD

ASSDC ID~ 73-019A-14 INVESTIGATIVE PROGRAM

CODE EL-4, SCIENCE

INVESTIGATION DISCIPLINE(S)
MAGNETOSRHERIC PHYSICS
PLANETARY MAGHETIC FIELD

PERSONNEL
Pl -~ M.H. ACUNA NASA-GSFC
01 - N.F., NESS NASA-GSFC

BRIEF DESCRIPTION

This instrument, designed to wmeasure the Jovian and
Saturnian agnetic field, consisted of a single-range triaxial
fluxgate magnetometer sensor and associated electronics capable
of measuring fields from 1.E«6 to 1.E-3 T (0.01 to 10 gauss)
along each orthogonal axis. Use of & 10-bit A-to-b converter
yielded » aquantization step size of minus to plus 600 nT for
fields less than 2.E-4 T. Instantaneous veclor measurements
were made once every three revolutions of the spacecraft (36 s)
and transmitted to the ground with no further onboard
processing. Mare instrumental detaits are given in Sp. Sci.
Instrum., v, 1, p. 177, 1975. Principal Jovian scientific
results can be found in J. Geophys. Res., v. 81, p. 2917, 1976.

----- ~- PIONEER 10s SEIMPSON -
INVESTIGATION NAME- CHARGED PARTICLE COMPOSITION

INVESTIGATIVE PROGRAM
CODE EL~4, SCIENCE

NSSDC ID- 72-012A-02

INVESTIGATION DISCIPLINE(S)
PARTICLES ANO FLELDS
COSNIC RAYS




PERSONNEL

Pl = J.A. SIMPSON U OF CHICAGO
01 - J.J. O°GALLAGHER U OF MARTLAND
0l - A. TU220LINO U OF CHICAGO

BRIEF DESCRIPTION

This experiment (carried also on Pioneer 11) measured
charged-particle ccrposition and sgectra using four detectcr
systems: {1) the main telescope. consisting of seven elements
and providing energy spectra (apgroximately 3 to 68 MeV for
protons and 10 to 150 MeV/N for onygen), element resolution
(through oxygen), ard isotope resclution (for H and He): (2}
the Llow-energy subsystem telescope, consisting of two eleaents
and using a very small thin first element to extend the
high-sensitivity prctcn measurerents telow I MeV (0.3 to 9 MeV)

in the presence of a high gamma-ray background abocard the
spacecrafy; 3 the electron-current detectcr (or ECG)s
consisting of a berylli shield silicon detector operated in

current
above 3
fission

xode to measLre high fluxes cf electrons with energies

MeV, and (4) the fission cell detector, recording
fragments from the nucl{eon-induceg fissian of thorius
232 sandwiched between two large-area silicon detectors to
measure fluxes of protons (above 30 MeV) in the presence cf
high filuxes of electrons. The experiment sample time was
synchronized with the spacecraft spin, peraitting sectoring of
the readout of the main and lcw-erergy telescopes into eight
octants about the spin axis. Cata also include the
interplanetary region.

v=c= PIONEER 11+ SIMPSON==c=== e socommrto o mcaeaen e mae

INVESTIGATION NAME=~ CHARGED PARTICLE COMPOSITION

NSSDC ID~ T73-019A~(2 INVESTIGATIVE PROGRAM
CODE EL+-4, SCIENCE
INVESTIGATION DISCIPLINE(S)
PARTICLES AND FIELDS
COSMIC RAYS
PERSONNEL
PI - J.A., SIMPSON U OF CHICAGD
01 - J.J. O'GALLAGHER U OF MARYLAND
01 ~ AL TUZZ0LINC U OF CHICAGO

BRIEF DESCRIPTION

This experiment used two telescopes to measure the
composition and energy spectra o0f solar (and galactic)
particles above about 0.5 MeV/nucleon. The main telescope
censisted of five coliinear elements (three solid state, one
Csl, and one sapghire Cerenkov) surrounded by a plastic
anticoincidence shield. 7The telesccpe had a 60~deg, full~angle

atceptance cone with its axis approximateiy normat toc the
spacecraft spin axis, germittirg B&-sectored intfarmatior cn
particle arrival direction. Four elements of the main
telescope were pulse~height anatyzed, and low- and high-gain

rodes
elements H
isotopes of H

could be selected by command to permit resolution of the
through Ni or of the electrons of H and He ard the
and He and light nuclei. A selection-priority

scheme was included to permit sampling of Lless abundant
particle species uraer normal and sclar-flare corditions. The
low-energy telescope was essentially a two-element, shielded.

sotid-state detector with a 70-deg, full-angle acceptance cone,
The first element was pulse-height analyzed, and data were
recorded by sectetrs. Data include tre interplanetary regicr.
e-veccc PIONEER 10, VAN ALLEN===v-scc-—ecemoecmcucocacanuae

INVESTIGATION NAME- JOVIAN CHARGED PARTICLES

NSSDC ID-  T72-012A-11} INVESTIGATIVE PROGRAM
CODE EL-4, SCIENCE
INVESTIGATION DISCIPLINE(S)
PARTICLES AND FIELOS
MAGNETOSPHERIC PHYSICS
PERSONNEL
PI = J.A. VAN ALLEN U OF I0waA

BRIEF DESCRIPTION

This experiment (also carried on Pioneer 11) used seven
minizture Geiger tutes in three strays to measure proton and
electron fluxes in interplanetary space and in the vicinity of
Jupiter, Detector groupings were as tollows: (1) a

three-element (A, B, and () differentially shielded telescope.,

with tube € shielged omnidirecticonaliy anc used for backgrouno
subtraction to provide directional rates such as A-C (5~21 Nev
electrons and 30-77.5 Mev protons) and B~{ (0.55-21 Mev

electrons and 6.6-77.5 MeV protons), (2) a three-element (0, E,
and F) triangular array, each elesert responding to electrcrs
above 31 MeV and protons above 77.5 MeV, and (3) e thin-yindow

tube (6) with a gold-plated eibow as the aperture which
agmitted scattered electrors above 0.06 eV while
discriminating strongly against protons. Single element and
coincidence rates were teiemetered from the first two
telescopes. The telemetry bit rate prevailing during the
Jupiter encounter cermitted directicnal sampling in intervals
of about 14 deg of roll about the spin axis. For further
detaits, see Baker and Van Allen, J. Geophys. Res., v. 81, .
617, 1976.

12

PIONEER 11, VAN ALLEN - -

INVESTIGATION NAME- JOVIAN CHARGED PARTICLES

ASSDC ID=-  73-019A-11 INVESTIGATIVE PROGRAM

CODE EL-4, SCIENCE
INVESTICGATION DISCIPLINE(S)

PARTICLES AND FIELDS
MAGNETOSPHERIC PHYSICS

FERSONNEL

PL = J.A. VAN ALLEN U OF 10wA
BRIEF DESCRIPTION

This experiment used seven weiniature Geiger tubes in
three arrays to measure proton and electron fluxes near Jupiter
and Saturn. Detector groupings were as follows: (1) a
three-element (A, B, and () difterentially shielded telescope.
Tube C was shielded oenidirectionally and was used for
backgroung subtraction to provide rates such as A-C (5 to 21
MeV electrons and 30 to 77.5 MeV protons) and &~C (0.55 to 21
MeV electrons and 6.6 to 77.5 MeV protons); (2) a three-element
triangular array, each element responding to electrons above 31
MmeV and protons above 77.5 Mev; and (3) a thin-window tube (G)
with a gold-platea elbou as the entrance aperture to admit
scattered electrans above 0.0¢ MeV while discriminating
strongly against protons. for a description of the similar
experiment on Pioneer 10, see Van Allen et al., J. Geophys.
v. 79, p. 3395, 197¢. Early results are given in
nces v. 188, p. 459, 1975, Data inctude the interplanetary

—ec---~ PICNEER 10, FILLIUS==~-=—c-=or--

INVESTIGATION NAME- JOVIAN TRAPPED RADIATION

NSSOC ID- 72-012A-05 INVESTIGATIVE PROGRAM
CODE EL-4, SCIENCE
INVESTIGATION DISCIPLINE(S)
PARVICLES AND FIELDS
MAGNETOSPHERIC PHYSICS
PERSONNEL
Pl - R.Ww. FILLIUS U OF CALIF» SAN DIEGO
61 - C.E. MCILWAIN U OF CALIF. SAN DIEGLO

BRIEF DESCRIPTION
This experiment
detectors with

consisted of an array of five particle
electron thresholds in the range .01 to 35 Mev

and proton thresholds in the range 0.15 to 50 KeV. A Cerenkov
counter (C) had four output channels (Cl, €2, €3, and C(DC)
sensitive to electrons having energies above 6, 9, 13, and 1

MeV.,

cutput
-16s

three
energies
M3 that
B0 Fev.

respectively. An electron-scatter counter (E} had three
channels (El- E2, and £3) sensitive to electrons above
26, and .46 Mev. A minimum ionization counter (M) had
output channels, M1 sensitive to electrons having
greater than 35 MeV, M2 that measured background, and
was sensitive to protons having energies greater than
The last two sensors were scintillator detectors (SP
ang SE), both of which had energy thresholds of 10 kev for
electrons and 150 keV for protons. The sensitivity ot tne SE
detector 10 protons was about a factor of 10 tower than its
sensitivity to electrons. Thus, the SEDC channel effectively
measured the electron flux, which could then be subtracted from
the SPDC channel response to obtain the proton flux. Several
other channels, tisted above, required corrections to obtain
the fluxes <c¢f the species indicated. Three of the channets
oc., SPRC, and SEPC) were read out through & common
electrometer. Due to a malfunction that occurreo between launch
and Jovian encounter. these three channels produced no usable
encounter data. The detector channels could be programmeos for
readout in any one of tour patterns at each ot the eight
spacecraft bit rate modes. Puring encounter when the
spacecraft was oOperating in the highest bit rate moders the
sinimus time to sample one channel was 1.5 s and the time to
obtain a cosplete scan through all channels was 108 s. Since
the directional detectors pointed perpendicular to the spin
axis and the spin rate was 5 rpm, pitch-angle measurements were
obtained. White 1the experiment was primarily designated for
encounter studies, some data were obtained at low rates in
interplanetary space. A description of the instrumentation and
initial results was published in J. Geophys. Res., v, 79, p.
3589, 1974.
-=cr--= PICNEER 11,

FILLIUS~===mvemm-emcocuem oo e e
INVESTIGATION NAME- JOVIAN TRAPPED RADIATION

NSSDC I0- 73-8194-05 IRVESTICATIVE PROGRAM

CODE EL-4, SCIENCE

INVESTIGATION OISCIPLINE(S)
PARTICLES AND FIELDS
MAGNETOSPHERIC PHYSI(S
PLANETOLOGY




PERSONNEL
Pl - R.W. FILLILS
01 = C.E. MCILWAIN

U OF CALIF, SAN DIEGO
U OF CALIF, SAN PIEGO

BRIEF DESTRIPTION

This experiment consisted cf an array of five particle
detectors with electron thresholds in the range .01 to 35 Mey
and proton thresholds in the range 0.15 to 80 meV. A Cerenkoy
counter (C) had four output charrels (€1, C2, €3, anc COC)
sensitive to electrons bhaving energies above 5, 8, 12, and 1
MeV, respectively. An electron scatter counter (E) had three
output channels (£1, E2, and E3) sensitive to electrons above
16, .26, and .%€ MeV. A minimus ionization ccunter (M) haeo
three output channels: M1, sensitive to electrons having
energies greater than 35 MeV, M2, measuring background; and M3,
sensitive to proters having energies greater than 80 Mev. The
last two sensors were scintillator detectors (SP and SE). both
of which had energy thresholds of 10 kev for electrons and 150
kev for protons., tThe sensitivity of the SE detector to protons
was about a factcr of 10 Llower than its sensitivity to
electrons. Thus, the SEDC channel effectively measured the
electron flux, which could then be subtracted from the SPDC
channel response to obtain the proton flux. Several other
channels listed abcve required correcticns to obtain the fluxes
ot the species indicated. The detector channels could be
programmed for readout in any aone of four patterns at each of
the eight spacecraft bit-rate modes. During encounter whean the
spacecraft was operating ir the Ftighest pit-rate mode, the
minimum time to sample one channel was 1.5 s and the time to
obtain a complete scan through all channels was 108 s, Since
the directional detectors pcinted perpendicularly to the spin
axis and the spin rate was 5 rpms pitch-angle measurements were
obtained, Although this exgeriment was primarily designed for
encounter studies, some data were obtained at low rates in
intergclanetary space. A description ct the instrumentaticn ard
initial Pioneer 10 results was published in J. Geophys., Res..,
ve 79,p. 3589, 1974.

....... PIONEER 10- MCDONALD--

INVESTIGATION NAME-~ COSMIC~RAY SPECTRA

NSSDC ID- 72-012A-12 INVESTIGATIVE PROGHAM

CODE EL-4/C0-0P, SCIEMCE

INVESTIGATION DISCIPLINE (S)
PARTICLES AND FIELDS
COSMIC RAYS

PERSONNEL
Pl =~ F.B. MCDONALD NASA-GSFC
01 - K.G. MCCRACKEN CSIRO

01 - w.R. WEBBER
01 ~ E.C. ROELOF

U OF NEW HAMPSHIRE
APPLIED PHYSICS LAB

01 = J.H. TRAINOR NASA-GSFC
01 - B.J. TEEGARDEN NASA=GSFC
BRIEF DESCRIPTION
This experiment consisted of three aulti-element.,

solid-state telesccpes, all Llooking normal to the spacecraft
spin axis. It was$ also carried on Pioneer 11. The high-energy
telescope (HET) cecrsisted cf five coliinear sensors, arc
measured stopping particles (2 = 1 to 8) in the energy range 20
to 50 MeV/nucleon and penetrating particles in the range 50 to
400 MeV/nucleon, Charge resolution tor penetrating particles
was possible wup to 200 MeV/nucleon. The tirst {ow-energy
telescope (LET-I) had four elements and seasured stopping (2 =
1 to B) particles in the energy range 3 to 32 MeV/nucleon. The
second {low-energy telescope (LET~II} had three elements ard
measured stopping electrons between S0 and 1000 keV and
stopping protons between S0 keVv and 20 Mev. fFor eath
telescope, count rates were obtained for each of several sensor
ctoincidence-anticcircidence mcdes. Scme of the rates from each
telescope were sectored into eight octants in the spacecraft
spin  plane. In addition. three-sensor pulse-height anatysiss
with priority schemes favoring the analysis of heavier
particles, was associated with each telescope.

-- PIONEER 11, MCDONALD--

INVESTIGATION NAME- COSMIC-RAY SPECTRA
NSSDC 1D=- 73-019A-12 INVESTIGATIVE PROGRAM
CODE EL=4/C0-0P, SCIENCE

INVESTIGATION DISCIPLINE(S)
PARTICLES AND FIELDS
COSMIC RAYS

PERSONNEL
PI - F.B8. MCDCNALCD NASA-GSFC
01 =~ K.G. MCCRACKEN CSIRO

01 ~ W,R. WEBBER
01 - E.C. ROELOF
Gl - B.J. TEEGARDEN
Gl - J.,H. TRAINOR

U OF NEW HAMPSHIRE
APPLIED PHYSICS LAB
NASA=GSFC
NASA-GSFC

BRIEF DESCRIPTION

This experiment consisted of three 3-element telescopes.,
all Looking normal to the spacecraft spin  axis. A
bidirectional telescope measured 20~ to B800-MeV/nucleon
partictes with 5 to 10X energy resotution. Another telescops
measured 3- to 22-MeV/nuéleon particles with 5X resolution.
These two telescopes measured partjcles with 2 values between 1
and B. VYhe third telescope seasured 50-keV to 1-MeV electrons
and S0-ke¥ to 20-MeV protons with 20X regolution. Data inctlude
the interplanetary region.

----- VOYAGER 1, VO6T----

INVESTIGATION NAME- HIGH- AND MODERATELY LOW-ENERGY
COSMIC~RAY TELESCOPE

NSSOC ID- 77-084A-08 INVESTIGATIVE PROGRAN

CODE EL-4, SCIENCE

INVESTIGATION DISCIPLINE(S)
COSMIC RAYS
MAGNETOSPHERIC PHYSICS

PERSONNEL
PI - R.E. V06T
€I - J.R. JOKIPL]
€l - E.C. STONE

CALLF INST OF TECH
U OF ARITONA
CALIF INST OF TECW

€1 - F.B. MCBONALD NASA-GSFC
€1 = J.H. TRAINOR NASA-GSFC
€I - W.R. WEBBER U OF NEW HAMPSHIRE
€I = A.W. SCHARDT NASA-GSFC

BRIEF DESCRIPTION

This investigation studied the origin and scceleration
crocesss Life history, and dynamic contribution of intersteliar
cosmic rays. the nucleosynthesis of elements in cosmic-ray
sources, the behavior .of cosmic rays in the interplanetary
medium, and the trapped planetary energetic-pacrticle
environsent. The instrumentation included e High-Energy
Telescope System (HETS) and a Low-Energy Telescope System
(LETS), The HETS <covered an energy range between 6 and 500
#evV/nucleon tor nuclei ranging in atomic numbers from 1 through
30. In addition, electrons in the energy range between 3 and
100 MeV/nucleon were measured by this telescope and an electron
telescope (TET). The LETS measured the energy and determined
the identity of nuclei for energies between 30. The
instruments also measured the anisotropies of electrons and
nuclei. In addition, electrons in the energy range between 3
and 100 MeV/nucleon were measured by an electron telescope.

== VOYAGER 2., VOGT

INVESTIGATION NAME- HIGH= AND MODERATELY LOW~ENERGY
LOSMIC~RAY TELESCOPE

NSSDC ID~ T77-0T76A-08 INVESTIGATIVE PROGRANM

COBE EL-4, SCIENCE

INVESTIGATION DISCIPLINE(S)
COSMIC RAYS
MAGNETOSPHERIC PHYSICS

PERSONNEL

PI - R.E. VOGT CALIF INST OF TECH
<1 - JOKIPIL U OF ARIIONA

€1 - STONE CALIF INST OF TECH
€1 - F.B. MCDONALD NASA-GSFC

€1 - J.H. TRAINOR NASA=GSFC

€1 - W.R. WEBBER U OF NEW HAMPSHIRE
C1 - A.W. SCHARDY NASA-GSFC

BRIEF DESCRIPTION

This investigation studied 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 included a High-Energy
Telescope System (HETS) and a Low-Energy Telescope System
(LETS). The HETIS covered an energy range between 6 and 500
MeV/nucleon tor nuclei ranging in atomic numbers from § through
30. in addition, electrons in the energy range between 3 and
100 MeV were measured by this telescope and an electron
telescope (TET). The LEYS measured the energy and determined
the identity of nuclei for energies between .15 and 30
Mev/nucleon and atomic numbers trom 1 to 30. The instruments
alsc measured the anisotropies of electrons and nuclei. In
addition, electrons in the energy range between 3 and 100 Mev
were measured by an electron telescope.

ULTRAVIOLET

------- PIONEER 10, JUDGE -e-- -

INVESTIGATION NAME=- ULTRAVIOLET PHOTOMETRY

ORIGINAL PAGE IS
OF PCOR QUALITY



NSSDC ID- 72-012A-06 INVESTIGATIVE PROGRAM

CODE EL-4, SCIENCE

INVESTIGATION DISCIPLINE(S)
ASTROACHY
PLANETARY ATMOSPHERES

PERSONNEL
Pl = b.L. JUDGE U OF SOUTHERN CALIF
01 = R.W. CARLSCHN NASA-SPL

BRIEF DESCRIPTION

This experiment (on both Pioneers 10 and 11) consisted of
a brcadband photometer sensitive between 200 and 800 A, 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 faor evidence of ar suroral oval on the Jovian
daysider to tind the ratio of hydrogen to helium in the Jov
atmosphere, and to find the temperature of the outer portion of
the Jovian atmosphere. Evidence of helium was found in the
interplanetary region indicating irteractions between chargeo
particles and neutral hydrogen.

------- PIONEER 11- JUDGE

INVESTIGATION NAME- ULTRAVIOLET PHOTOMETRY

NSSDC ID- T73-019A-66 INVESTIGATIVE PROGRAM

CODE EL~4, SCIENCE

INVESTIGATION PISCIPLINE (S)

ASTRONOMY
PLANETARY ATMOSPHERES
PLANETOLOGY
PARTICLES AND FIELDS
PERSONNEL
PI - D.L. JUDPGE U OF SOUTHERN CALIF
0I - R.M. CARLSCHM NASA=JPL

BRIEF DESCRIPTION

This experiment consisted of a broadband photometer,
sensitive Obetween 200 and 800 A. During the cruise phase of
the mission, this experiment uas wused to search fcr the
supersonic~to-subsoric transition region in the solar wind.
buring the Jovian encounter, this experiment was used to look
for evidence of an asvroral oval on tre Jovian dayside, tc fing
the ratio of hydrogen to helium in the Jovian atmosphere, and
to find the temperature of the outer portion of the Jovian
atsosphere. Evicdence of helium was found in the interplanetary
region, 1indicating interactions tetueen charged particles are
neutral hydrogen.

===-e-e= YOYAGER 1, BROADFOOT~

INVESTIGATION NAME- ULTRAVIOLEY SPECTROSCOPY

NSSOC ID- 77-084A-04 INVESTIGATIVE PROGRAM

CODE EL-4, SCIENCE

INVESYIGATION DISCIPLINE(S)
PLANETARY ATMOSPHERES

PERSONNEL
Pl = A.L. BROADFOOT U OF SOUTHERM CALIF
€1 - H.W, MOOS JOHNS HOPKINS U

€1 - M. J.S.BELTON
€l - D.F. STROBEL

KITY PEAK NATL 08BS
US NAVAL RESEARCH LAB

€I = T.M. DONAHUE U OF NICHIGAN
€l - M.B. HMCELROY HARVARD U

€1 - J.C. MCCONMELL YORK U

Cl - R.M. GOODY HARVARD U

€1 - AL OALGARNO SAQ

€1 - J.E. BLAMONT CNRS-SA

€1 - J.L. BERTAUX CNRS=-SA

€1 = S.K. ATREYA U OF MICHIGAN

€1 - B.R. SANDEL
€I = D.E. SHEMANSKY

U OF SOUTHERN CALIF
U OF SOUTHERN CALIF

BRIEF DESCRIPTION

The UV spectrometer was desigred to measure atmospheric
properties, and tc measure radiaticn in the wavelength range
from 0.04 to 0.1€ micrometers (ACD to 1600 A). Two modes of
instrument operatior were planned, airglow and occultation. In
the airglow mode the atmospheric radiation was measured. This
radiation is preacsirantly resonance-scattered sotar radiaticn,
where the scattering is by wsolecular or atomic atmospheric
constituents such as hydrogen (1216 A) or helium (S84 A), In
the occultaticn ®cdes sunlight was reflected into the
spectrometer, and the solar spectrum was reccrded. As the
atmosphere moved between the spacecraft and the sun, the
absorption characteristics of the atmosphere were obtained over
the measured wavelength region. Tle absorptior spectrum was
used to identify the absorber as well as to measure its
abundance in the Lline of sight to the sun. 1In addition, the
stmospheric thermal structure could be inferred.

—eme—m—- VOYAGER 2, BROADFOOT il

INVESTIGAFION NAME- ULTRAVIOLET SPECTROSCOPY

NSSDC ID- 77-076A-04 INVESTIGATIVE PROGRAM

CODE EL-4/C0O~0P, SCIENCE

INVESTIGATION DISCIPLINE(S)
PLANETARY ATMOSPHERES

PERSONNMEL
PI = A.L. BROADFOOT U OF SOUTHERN CALIF
CI - A, OALGARND SAO
€1 = J.C. PMCCONNELL YORK U
€I - R.M. GOODY HARVARD U
€I - T.A. DOONAHUE U OF MICHIGAN
CI - m.B. MCELROY HARVARD U

€I - M. J.S.BELTON
€I - D.F. STROBEL

KITT PEAK NATL 08S
US NAVAL RESEARCH LAB

Cl - H.d. MNOOS JOHNS HOPKINS U

CI - J.E. BLANONTY CNRS -SA

€I = Jo.L. BERTIAUX CNRS-SA

€l - S.K. ATREYA U OF MICHIGANM

€I - B.R. SANDEL U OF SOUTHERN CALIF

€l -~ B,E. SHEMANSKY U OF SOUTHERN CALIF
BRIEF DESCRIPTION

he UV  spectrometer was designed to measure atmospheric
properties and measured radiation in the wavelength range 0.04
to 0.16 wmicrometer (400 to 1600 A). Two modes of instrument
operation were planned: airglow and occultation. In the
airglow wode, the atmospheric raciation was measured. This
radiation is predominantly resonance-scattered solar radiation.,
where the scattering is by the molecular or at ¢ atmospheric
constituents. such as hydrogen (1216 A) or helium (584 A). 1In
the occultation mode s sunlight was reflected into the
spectrometer, and the solar spectrum was recorded. As the
atmosphere moved between the spacecraft and the sun, the
absorption characteristics of the ateosphere were obtained over
the measured wavelength region. The absorption spectrum was
used to idertify the absorber as well as to measure its
abundance in the Lline of sight to the sun. In addition, the
atmosphere’s thermal structure could be interred.

INFRARED

== VOYAGER 1., HANEL

INVESTIGATION NAME~ INFRARED SPECTROSCOPY AND RADIOMETRY

NSSDC ID~ 77-084A-03 INVESTIGATIVE PROGRAM

CODE EL-4, SCIENCE

INVESTIGATION DISCIPLINE (S)
PLANETARY ATMOSPHERES

FERSONNEL
P1 = R.A. HANEL NASA-GSFC
Cl ~ V.6. KUNDE NASA-GSFC
€1 - D.P. CRUIKSHANK U OF HAWAII
€1 - w.C. PRAGUIRE NASA-GSFC
€I =~ J.C. PEARL NASA-GSFC
€I = J.A. PIRRAGLIA NASA=GSFC
CE =~ R.E. SAMUELSON NASA-GSFC
€1 ~ P.J. GIERASCH CORNELL v
€I = C.A. PONNAMPERUMA U OF MARYLAND
cr -0o. GAUTIER PARIS OBSERVATORY
€1 = F.M. FLASAR NASA-GSFC
€1 - s, KUmMAR U OF SOUTHERN CALIF
CI = B.J. CONRATH NASA=6SFC

BRIEF DESCRIFTION

This investigation was carried out wusing an infrared
radiometer and an interferometer-spectrometer similar in design
to the Mariner 9 IRIS, combined into a single instrument. The
investigation studied both global and local energy balance,
using infrared spectral measurements in conjunction with
broad-band measurements of reflected solar energy. Atmospheric
composition was also investigated, including determination of
the H2/He ratior, and the abundance of CH2 and NH3. Vertical
temperature profiles were obtained on the planets and
satellites with atmospheres. Studies of the composition.,
thermol properties, and size of particles in Saturn's rings
were conducted. The interferometer had a spectral range of 200
to 4000 1/cm, while the radiometer range covered 5000 to 33,000
1/cm. The instrument used e single primary airror S1 ¢m in
diameter with a field of view of 0.25 deg.

~=cv-=- VOYAGER 2, HANEL-==~==- emereeeeeea B AL LT et
INVESTIGATION NAME- INFRARED SPECTROSCOPY AND RADIOMETRY

NSSDC ID~ T77-076A-03 INVESTIGATIVE PROGRAM

CODE EL~4, SCIENCE

INVESTIGATION DISCIPLINE(S)
PLANETARY ATMOSPHERES

CF POUN QUALITY



PERSONNEL

Pl ~ R.A. HANEL NASA-GSEC BRIEF DESCRIPTION
{1 ~ C.A. FPONNANPERUMA U OF MARYLAND The Aadio Science Team used the telecomsunications systea
€l =~ P.J. GIERASCH CORNELL V of the Voyager spacecratft to perform i1s studies. The systes
€l = J.A. PIRRAGLIMN NASA-GSF(C Was a coherent 5- and X-band downlink and S~band uplink. The
€1 - R.E. SAMUELSON NASA-GSFC science objectives of the radio science investigation were (1)
CI = W.C. MAGUIRE NASA-GSFC to determine the physical properties of planetary and satellite
€1 =~ J.C. PEARL NASA-GSFC ionospheres and astmospheres by examining the propagation
Cl - V.6. KUNDE NASA-GSFC effects on e dusl-frequency radio signal during immersion and
CL ~ 0.P. CRUIKSHANK U OF HAWALL emersion of spscecraft occcultation by the subject body., (2) to
€I =~ B.J. CONRATH NASA-GSFC deternine planetary and satellite mas®es, gravity tields, and
I -~ b, GAUTIER PARIS OBSERVATORY densities by precise tracking of s dual-frequency radio signal
€l -~ F.M. FLASAR NASA-GSFC from the spacecraft during the encounter period, and (3) to
<1 - s. KUMAR U OF SOUTHERN CALIF detersine the amount and size distribution of aaterial in
Saturn's rings and the ring dimensions by examining the
BRIEF DESCRIPTION propagation effects on s dusil-frequency radic signal that
This investication was carried out using an infrared passed through each ring in succession, and through the gap

radiometer and an interferometer spectrometer sinilar in design
to the Mariner 9 IRIS, combined intc e single instrument. The
investigation studied both global and Local energy balance.
using infrared scectral measurererts in conjunction with
broad-band aeasurements of reflected solar energy. Atmospheric
composition was also investigated, including determination of

betveen the € ring and Saturn®s surface.

wosv=== VOYAGER 2. TYLER

INVESTIGATION NAME- RADIO SCIENCE TEAM

the H2/He ratio and the abundance of CH2 and NH3. Vertical NSSBC 10~ T7-876A-02 INVESTIGATIVE PROGRAM
temsperature profiltes were obtsired on the planets anc CODE EL~a, SCIENCE
satellites with atwospheres. Studies of the composition,
thermal properties, and size of garticles in Saturn's rings INVESTIGATION DISCIPLINE (S)
were conducted. The interfercameter tad a spectral range of 200 ATHOSPHERIC PHYSICS
to 4000 1/cm, while the radiometer range covered 5000 to 33.000 CELESTIAL MECHANICS
1/em. The instrurent used a single primary mirror 51 cm in IONOSPHERES AND RAPIO FPHYSICS
dismeter with a field of view of 0.25 deg.
FERSONNEL

TL - G.L. TYLER STANFORD ¥

TR -~ 6.F. LINDAL NASA=JPL
RADIO SCIENCE AND CELESTIAL MECHANICS TM ~ 6.5. LEVY NASA=JPL

TR = T.A. CROFT SRI INTERNATIONAL

TR ~ V.R. ESHLENAN STANFORD U

TR = J.D. ANDERSON NASA=JPL
we==<-= PIONEER 10, ANDERSON e ik il TR - 6.E. WOOD NASA-JPL

INVESTIGATION NAME-~ CELESTIAL MECHANICS

BRIEF DESCRIFTION

The Radio Science Team wsed the telecommunications

NSSPC 1D~ T2~012A-09 INVESTIGATIVE PROGRAM systems of the Voyager spacecraft to pertorm their studies.
COPE EL-4, SCIENCE The system was e coherent S~ and X-band downlink and S-band

uplink, The science objectives of the radio science

INVESTIGATION DISCIPLINE(S) investigation were (1) to determine the physical properties of

ASTRONOMY planetary and satellite ionospheres and ateospheres by

PLANETCLOGY examining the propagation etffects on & dual-frequency radio

CELESTIAL MECHANICS signal during immersion of spascecraft occultation by the

subject bodys, (2) to determine planetary and satellite masses,

PERSONNEL gravity tfields and densities by precise tracking ot e
Pl - J.b. ANDERSON NASA-JPL dual-frequency radio signal from the spacecraft during the
01 ~ G.W. NULL NASA-JPL encounter period, and (3) to determine the ount and size

BRIEF DESCRIPTION

In this investigation, casried on both Pioneers 10 and
11, tuo-way Ooppler tvacking of the spacecraft vas used to make
more precise determinations of planetary masses, the
heliocentric orbit cf Jupiter, and thte gravitaticnal fields ¢t
the sun, Jupiter, and the Galilean satelliites.

distriburions of
dimensions by

erial in the rings of Saturn and the ring
exanining the propagation effects on s
dual-frequancy racio signat that passes through each ring in
succession and through the gap betueen the C ring and the
surface of Saturn.

==ee=== PIONEER 10, KLIORE

w=eeve= PIONEER 11, ANDERSON-=~-==scoco-c=- bbbl bbb bl INVESTIGATION NAME~ S~BAND OCCULTATION
INVESTIGATION NAME- CELESTIAL MECHANICS NSSDC 1D~ 72-0124-10 INVESTIGATIVE PROGRAN
CODE EL-4, SCIENCE
NSSDC ID- 73-019A-09 INVESTIGATIVE PROGRAM
CODE EL~4, SCIENCE INVESTIGATION DISCIPLINE(S)
IONOSPHERES AND RADIO PHYSICS
INVESTIGATION DISCIPLINE(S) PLANETARY. ATMOSPHERES
PLANETOLOGY
ASTRONOMY PERSONNEL
CELESTIAL MECHANICS PI - A.3. KLIORE NASA-JPL
01 - G. FJELDBO(NLA) NASA=SPL
PERSONNEL 0l ~ D.L. CAIN NASA-JPL
PI - J.D, ANDERSON NASA-JPL 0! ~ B.L. SEIDEL NASA=4PL
01 - G.¥W. NULL NASA=JPL QI = S.I. RASOOLONEAY IBM-PARIS

BRIEF DESCRIPYION

In this investigations two-uwsy ODoppler tracking of the
spacecraft was usec to make more precise determinations of
planetary masses, the heliccentric orbits of Jupiter and
Sa3turn, and the gravitational fields of the Sun, Jupiters
Saturn, and the Galilean and Saturnian satellites,

BRIEF DESCRIPTION

This experiment, carried on both Pioneers 10 and 11,
utilized the S-band (2292 mHz., 8 4) spacecraft radio
tranamitter signal tharacteristics to obtasin information about
the ionospheres and atmospheres of Jupiter and its satellite
To. Entrance into and exit from Jupiter and 1o occultation

grovided changes in the signal charecteristics from which
------- VOYAGER 1» TYLER-m=~mee——eomcemccumncmmrcamasccacnmcnan atmospheric temperature., pressure, and electron density
profiles tould be calculated. Temperature and pressure

INVESTIGATION NAME- RADIO SCIENCE TEAM

profites were timited to levels above the pressure of one earth
astmosphere. Signal occultation slso provided a determination of

NSSDC 1D=-  T77-084A-02 INVESTIGATIVE PROGRAN the planetary diameter.
CODE EL-4s SCIENCE
- =~ PIONEER 11, KLIORE .-
INVESTIGATION DISCIPLINE (5)
ATMOSPHERIC PHYSICS INVESTIGATION NAME~ S-BAND OCCULTATION
CELESTIAL MECHANICS
IONOSFPHERES AND RADIO PHYSICS NSSDC 1D~ 73-019A-10 INVESTIGATIVE PROGRAM
CODE EL-4, SCIENCE
PERSONNEL
Tt = G6.L. TYLER STANFORD U INVESTIGATION OISCIPLINE(S)
TM = V_.K. ESHLEFAN STANFORD U TONOSPHERES AND RADIO PHYSICS
TM = J.D. ANDERSON NASA=-JPL PLANETARY ATMOSPHERES
TM = T.A., (ROFT SRI INTERNATIONAL
T™M = G.F. LINDAL NASA=JPL
TM = 6.5, LEvVY NASA~JPL
™ = G.E. u000 NASA-JPL
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PERSONNMEL

Pl - A.J. RKRLIORE NASA-JPL

o1 - 6. FIELDBO (NLA) NASA-JPL

01 - p.L. CAINM NASA=JPL

0l - B.L. SEIDEL NASA-JPL

01 - $.I. RASOOL 1BM-PARIS
BRIEF DESCRIPYION

This experisert utilized trte S-band (2292-WHz, B&-k)

sgacecraft radfo transmitter signal characteristics tc obtain

ionospheres and atmospheres ot Jupiter
and {its satellite Ics, and Saturn. Ertrance into and exit from
Jupiter and lo occultation provided changes in the signal
characteristics frce which atmospheric temperature, pressure,
and slectron density profiles could be calculated. Tesmpersture
and gressure prctiles were lirited tc levels above the pressure
of one earth atesosphere. Signal occultation also provided a
deteraination of the planetary diameter.

information about the

=c=vese VOYAGER 1, BARWICK --

INVESTIGATION NAME- PLANE TARY RADIO ASTRONOMY

NSSDC 10+  TT-084A-10 INVEST1GATIVE PROGRAM
CODE EL-4/C0~0P, SCIENCE
INVESTIGATION DISCIPLINE(S)
MAGNETOSPHERIC PHYSICS
SPACE FLASRAS
PERSONNEL
P = J.W. WARNICK RADIOPHYSICS ., INC
€l - J.K. ALEXAADER., JR. NASA=GSFC
€l = T.b. CARR U OF FLORIODA
€1 = F.T. HADDOLK U OF MICHRIGAN
€l - D.H. STAELIN MASS INST OF TECH
€Y ~ A, BOISCHOT PARIS OBSERVATORY
€1 = C.C. HARVEY PARLIS QBSERVATORY
x - v, LEBLANC PARIS OBSERVATORY
€l - Ww.E. BROWN, JR, NASA-JPL
€l -s. GULKIS NASA-~JPL
[2 S PHILLIPS NASA=JPL
€1 - J.B. PEARLE RADIOPHYSICS, INC
€1 = A.C. RIDDLE U OF COLCRADO
€I - R.6. PELTIER MARTIN-MARIETTA AEROSP
€I -~ M.L. KAISER NASA-GSFC
BRIEF DESCRIPTION
This experiment consisted ¢t e swueep-fregquency radio
teceiver operating in both polarization states. between 20 kHz
and 490.5 MHz. The signal was received by e pair ot orthogonal
10-a wmonopole anterras. Study of the radio-emission signals
from Jupiter and Saturn over this range of frequencies yielded

data concerning the physics of magnetcspheric plases resonances
snd nonthermal radio emissions from these planetary regions.

eeceee= VOYAGER 2, WARWICK===c=ccmcacace~ R commmmmmaan .-

INVESTIGATION NAME- PLANETARY RADIO ASTRONOMY

NSSDC ID- TT7-076A-10 INVESTIGATIVE PROGRAR
CODE EL-4» SCIENCE
INVESTIGATION DISCIPLINE(S)
MAGNETCSPHERIC PHYSICS
SPALE PLASMAS
PERSONNEL
PI = J.d. WARWILK RADIOPHYSICS » INC
€1 - W.E. BROBN, JR, NASA=JPL
cr - GULKIS NASA=JPL
[ S HARVEY PARIS OBSERVATORY
cr - LEBLANC PARIS OBSERVATORY
€1 - STAELIN MASS INST OF TECH
<1 - BOISCHOT PARIS OBSERVATORY
c1 - CARR U OF FLORIDA
€1 - HADDOLK U OF MICHIGAN
¢y - ALEXANDER, JR. NASA-GSFC
[S S PHILLIPS NASA=JPL
c1 - PELTZER MARTIN-MARIETTA AEROSP
€1 - PEARCE RADIQOPHYSICS ., INC
<1 - RIDDLE U OF COLORADO
€I - M.L. KAISER NASA-GSFC
BRIEF DESCRIPTION
This experiment consisted ct & sweep-frequency racio
receiver operating in both polarization states, between 20 kH2
and 4D.5 MMz, The signal was received by a pair of orthogonal
10-m monopole antennas. The physics of magnetospheric plasma
resonances and ncrthermal radioc esissicns from these planetary
regions was studied by investigation of the radio emission

signals from Jupiter and Saturn over this range of frequencies,
and witl do Llikewise at Uranus and Negptune.

ATMOSPHERE

Te

-=~we-= PICNEER 10, GEWRELS
INVESTIGATION NAME-~ IRAGING PHOTOPOLARIMEVER (IPFP)
NSSDC 1D- 72-012A-07

SEE THIS EXPERINENT UNDER 1MAGING

- PIONEER 11, GEWRELS
INVESTIGATICN NAME~ IMAGING PHOTOPOLARIMETER (IPP)
NSSDC ID-  T73-019A-07

SEE THIS EXPERIMENT UNOER INAGING

VOYAGER 2+ LANE -

INVESTIGATION NAME- MULTIFILTER PHOTOPOLARIME TER,

2200-7300 A
NSSDC ID- T77-076A-11 INVESTIGATIVE PROGRAM
CODE EL-4/C0-CP, SCIENCE
INVESTIGATION DISCIPLINE ($)
INTERPLANETARY DUST
PLANETARY ATMOSPHERES
PERSONNEL
PI = A.L. LANE NASA-JPL
€1 K.D. PANG NASA=JPL
€1 - J.E. MHANSEN NASA-GISS
€I -~ 0.L. COFFEEN NASA-GISS
€3 = L.Ww, ESPOSITO U OF COLORADO
(3 SN M SATOUINLAY NASA-GISS
<1 R.A. WESY U OF COLORADC
CI - C.d. MHORD U OF COLORADO
BRIEF DESCRIFTION
This experiment consisted of an 8-in. (28-cm) f/1.1
telescope that sent radiation through a polarizer and a filter
for one of eight bands in the 2200- to 7380-A spectral cregions

then on to a photosultipler tube.
intensity data, information on surface texture and composition
of Jupiter, Saturn, Uranuses and Neptune could be obtained.,
along with information of size distribution and composition of
Saturn®s and Uranus® rings and information on atmospheric
scattering properties and density for all planets. Molecular
scale heights for these planets could also be determined from
these data,

By study of these emission

FOLARIZATION

------- PIONEER 10, GEHRELS
INVESTIGATION NAME- IMAGING PHOTOPOLARIMETER (IPP)
NSSDC ID~ 72-012A-07

SEE THIS EXPERIMENT UNDER IMAGING

PLONEER 11, GEHRELS
INVESTIGATION NAME- IMAGING PHOTOPOLARIMETER (IPP)
NSSDC ID= 73-019A-07

SEE VHIS EXPERIMENT UNDER IMAGING

== VOVAEER 2, LANE--

INVESTIGATION NAME- MULTIFILTER PHOTOPOLARIMETER,

2200-7300 A
NSSDC ID- 77-076A-11

SEE THIS EXPERIMENT UNDER ATMOSPHERE
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SATURN

Plate 5. This is a collection of press release photographs from Voyagers 1
and 2 missions. (A) P23400 is a Voyager 1 montage of Saturn and some of its
23 known moons. (B) P23068 is a Voyvager 2 photo showing that the rings are
composed of myriads of ringlets (over a thousand in number, of which about

100 can be detected in this photo,) making it look like a playing record.

(C) P23925 is a Voyager 2 photo of part of Saturn's rings showing many ring-
lets and the radial bands on the B-ring, discovered on Voyager 1. (D) P23099
is a Voyager 1 photo of the F-ring appearing to consist of twisted or braided
rings discovered on this mission. Voyager 2 photos showed a single ring
composed of at least 9 ringlets, (but not braided or twisted). (E) P23113 is a
Voyager 1 photo of Dione (1120 km diameter) showing a highly cratered surface.
(F) P23094 is a Voyager 2 photo of Dione showing an entirely different surface
for its other hemisphere from that in (E). Here it is less cratered and
splashed with light ray-like material with little relief. (G) P23956 is a
Voyager 2 photo of Enceladus (500 km diameter) showing an area of smooth,
craterless terrain with ridges bordering it, indicating surface movement in
the past to present. (H) P23200 is a Voyager 2 photo of Mimas (390 km
diameter) with an enormous deep crater with a high central peak, making its
resemblance to the Death Star in Star Wars remarkable. (I) P23915 is a
Voyager 2 photo of part of the atmospheric surface of Saturn showing bands,
belts and vortices. These features are somewhat similar to Jupiter's though
smaller in size and appearing more subdued because of a high-altitude haze on
Saturn not present on Jupiter.
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INTRODUCTION

The planet farthest from the sun that has been visited and measured by
planetary missions is Saturn. It has been visited by three U.S. spacecraft:
Pioneer 11 and Voyagers 1 and 2. Voyager 2 is now on its way to Uranus and is
expected to arrive at Uranus in January 1986. Although all investigations on
these missions that flew by Jupiter obtained data also on Saturn, these data
are still being reduced and analyzed and these data are anticipated for
deposit in NSSDC. There are nine investigations for which NSSDC has data
archived and these data cover the five categories: (1) Imaging, (2) Particles
and Fields, (3) Radio Science and Celestial Mechanics, (4) Atmosphere, and (5)
Polarization. Again, as in the case of Jupiter, data for the Atmosphere and
Polarization categories come from the photopolarimeter investigation and are
described under Imaging. Tables 1 and 2 and Appendix A give more detail on
these investigations.
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SPACECRAFT
ANPRANEARARRRANAANAAAARER AN PIONEER 1140Nananadansanadnefinitas INITIAL ORBIT PARAMETERS
ORBIT TYPE- SATURN FLYBY

SPACECRAFT COMMON NAME~ PIONEER 11 PERSONNEL
ALTERNATE NAMES- PIONEER-G» PL-733C PR = J.R. CASARLIINLA) NASA-JPL
6421 PS ~ E.C. STONE CALIF INST OF TECH
NSSBC ID~- 73~019A BRIEF OESCRIPYION
The overall objectives of Vosager were to conduct
LAUNCH DATE- 04/06/73 WEIGHT- 231. Ké exploratory investigations of the planetary systems of Jupjter
LAUNCH SITE- CAPE CANAVERAL. UNITED STATES and Satuen and of the interglanetary mediues out to Saturn.
LAUNCH VERICLE= ATLAS Primary emphasis was placed on comparative studies of these two
planetary systeas by obtaining (1) acasureaents of the
SPONSORING COUNTRY /AGENCY environment, atmosphere, and bpdy characteristics of the
UNITED STATES NASA~-QSSA planets and the satetlites of each planet, (2) studies of the
nature of the rings of Saturns, and (3) exploration of the
INITIAL ORBIT PARAMETERS interplanetary (or interstellar) medium at increasing distances
ORBIT TYPE- SATURN FLYBY from the sur. These objectives were asttained by using a
variety of instruments and ®ethods fncluding imaging, a
PERSONNEL coherent $- and K-band RF receiver, an infrared interferometer
PR = C.F. HALL(NLA) NASA=ARC and radiometer, UV spectrometer, fluxgate masgnetometers,
PS -~ P. DYAL NASA=ARC Faraday cups, a8 charged-particle anslyzer, plasma detector,
plasmp=~vuave radio receiver, cosmic-ray tetescopes,
BRIEF DESCRIPTION photopclarimeter, and a sueep-tfrequency radio receiver.
This was the second eissiaon tc investigate Jupiter anc Voyager 1 had its closest encounter with Jupiter on March S,
the outer solar system. Pioneer 11, lLike Pioneer 10, used 1979, and with Saturn on November 12, 1988.
Jupiter's gravitational field tc atter its trajectary
radically. It passed close to Saturn and then it followed an AEARRERRRON VOYAGER 2# *

escage trajectory from the solar system . The spacecraft was
2.9 m (9.5 ft) Llong and contained a 2.74-m (9-ft) diameter

high~gain antenna of aluminum honeycorb sandwich material whose SPACECRAFT COWMMON NAME- VOVAGER 2

feed was topped with a medium-gain asntenna. A low-gain, ALTERNATE NAMES~ MARINER JUPITER/SATURN B, OUTER PLANETS B
omnidirectional antenna was mounted below the high~gain disk. MARINER 778, MJS 778

It contained two nuclear electric-power generators., which 182M1

generated 144 W at Jupiter, but decreased to 100 ¥ at Satuen.

There were three reference sensors: a star (Caropus) senscor, NSSDC 10~ 77-076A

and two sun sensors. Attitude position could be calculated

from the reference direction to the earth and the suns with the LAUNCH DATE- 08/20/77 WEIGHT~ 780. K&
known direction to Canopus as backup., Pioneer 11's star sensor LAUNCH SITE~ CAPE CANAVERAL, UNITED STATES

gain and threshold settings were scdified, based on experience LAUNCH VENICLE~- TITAN

gained from the settings used on Pioneer 10. Three pairs of

rockel thrusters provided spin-axis control (at 4.8 rpm) and SPONSORING COUNTRY/AGENCY

change of the spacecraft velocity. The thrusters could be UNITED STATES NASA~0OSSA

either fired steadily or pulsed, by command. Communications

Were maintained via the omnidirectional and wmedium-gain INITIAL ORBIT PARAMETERS

antennas, which operated together, connected to one receiver, QRBIT TYPE- SATURN FLYBY

while the high-gair antenna was ccnnected to the other

receiver. The receivers ¢ould be interchanged by command. Two PERSONNEL

radio transmitters., coupled to two traveling wave tube FR - J.R. CASANI(NLA) NASA-JPL

amplifiers, produced 8 ¥ power each in S-band. Communicstion PS ~ E.C. STONE CALIF INST OF TECH
uplink (earth tc spacecraft) cperatecd at 2110 MHz., and dowunlink

(spacecraft to earth) at 2292 MHz. At Jupiter’s distance., BRIEF DESCRIPTION

cound~trip communication time took 92 min. Data were received The overall objectives of Voyager 2 were to conduct
at the Deep Space Network (DSN), The spacecraft was exploratory investigations of the planetary systeas of Jupiter,
temperatusre-controlied to between =23 and +38 deg C (-10 to Saturn, Uranus, and Neptune, and of the interplanetary mediua.
+100 deg F). An additional experiment, o low-sensitivity Primary emphasis was placed on comparative studies of these
fluxgate magnetometer, was added to the Pioneer 11 payload. planetary systems by obtaining (1) asurements of the
Instruments studiec the interplanetary and planetary wagnetic environment, atmosphere, and body characteristics of the
fields; solar wind properties; cosmic rays; transition region planets and one or more of the satellites of each planet, (2)
of the heliosphere; neutral hydrogen abundance; distribution, studies of the nature of the rings of Saturn and Uranus, and
size, mass, flux, and velocity of dust particles; Jovian (3) exploration of the interplanstary (or intersteilar) medium
aurorae; Jovian radio waves; the atrospheres of planets and at fincreasing distances from the sun. These objectives were
satellitesi and the surfaces of Jupiter, Saturn, and some of aet using a wvariety of instruments and methods including
their satellites, Instruments carried for these experiments imagings a coherent S~ and X-band RE receivers an IR
were magnetometer, plasma analyzer (for solar wind). interferometer and adiometer, a UV spectrometer, fluxgate
charged-particle detector, ionizing detectors, non-imaging magnetometers, Faraday cupss e charged-particle analyzer,
telescopes with overlapping fields ¢f view to detect sunlight plasma detectors plasma~wave radio. receiver,s cosmic-ray
reflected from passing meteoroids, sealed pressurized cetis of telescopes, photopolarimeters and » swueep-frequency radio
argon and nitroger gas for measuring geretration ¢t meteorofos, receiver, Jupiter close encounter wvas achieved on July 9,
UV  photometer, IR radiometer, and an imaging photopolarimeter, 1979, and Saturn on August 5. 1981.

which produced photographs and measured the polarization,

Further scientific {information was obtained ftrom celestial INVESTIGATIONS
mechanics and occultation phenomensa. This spacecraft, like

Pioneer 10. contains @ plagque that has a drawing depicting man, IMAGING

woman, and the location ot the sun and earth in the galaxy.

Pioneer 11 was 3€,800 km froe Jupiter durirg its closest

approach, December 4, 1974, to within 43,000 km of its cloud

tops. 1t passed by Saturn on Aug. 5, 1979 at a distance of =e---w== PIONEER 11, GEMRELS
21,400 km from Saturn’s cloud tops.

INVESTIGATION NAME- IMAGING PHOTOPOLARIMETER (IPP)
ARRANRANARKAAERNRACRAANRAAAN VOYAGER 14N nanRtdkAdatind aRARaRanan
NSSDC 10- 73-019A-07 INVESTIGATIVE PROGRAM
CODE EL-4» SCIENCE
SPACECRAFT COMMON NAME- VOYAGER 1

ALTERNATE NAMES~ MARINER JUPITER/SATURN A, OUTER PLANETS A INVESTIGATION DISCIPLINE(S)
MARINER 77A, MJS 77A ASTRONOMY
10321 . PLANETARY ATMOSPHERES
PLANETOLOGY
NSSDC ID~- 77-084A
PERSONNEL
LAUNCH DATE- 09/05/77 WEIGHT - 700. K& el - 1. GEHMRELS U OF ARIZONA
LAUNCH SITE=- CAPE CANAVERAL», UNITED STATES 01 - D.L. COFFEEN NASA=GISS
LAUNCH VEHICLE=- TITAN 01 - J. HAMEEN-ANTTILA U OF ARIZONA
01 - C.E. KENKNIGHT U OF ARIZONA
:PONSORING COUNTRY FAGENCY 01 - R.F. HUMMER SANTA BARBARA RES CTR
UNITED STATES NASA~QSSA 0] = M.6. TOMASKC U OF ARIZONA
oI - W, SWINOELL U OF ARIZONA
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BRIEF DESCRIPTION

The Imaging Photopolarimeter (IFP) experiment used during
Jovian and Saturrian encourter wmade sisultanecus. two-color
(blue =~ 3900 to 4900 A, red - SBO0 to 7000 A) polarimetric and
radiometric messuresents, and soderate-resolution (about 208 km
at best) spin-scar irages of Jupiter ard the Jovian satellites
and Saturn and some of its satellites. The polarimetric and
radiometric work was performed using an 8- by 8-mrad tield-stop
aperture, while the spin-scan imaging used » 0.5~ by 0.5-erad
aperture stop. Relative radiosetric calibraticn wvas derivec
using an fnternal tungsten lamp. Long-term absolute
calibration ot the instrument was accomplished by means ot a
sunlight diffusor/attenuator elesent located in the spacecraft
antenna structure. Primary rasciosetric catioration was
obtsined throughout the aission by periodically commanding the
telescope to view this diffuse backlighted (sunlight) source.
The experimentsl train for the IPP cackage consizted of the
following elements: (1) a near-diffraction-lisited 2.54-ca
Maksutov telescope of focal ratic /3.4, (2) a focal-plane
wheel containing field-of-view (FOV) apertures, depolarizers.
calibration sourcer etc., {(3) a wcllaston prise to split the
Ltight into tuo orthogonally polarized beass, (4) 3 45-deg
dicheomatic mirror that reflected wavelengths of Less than 5508

A (blue bean) arc transeitted atl Llight of longer wavelength
(red beam)s (S) a filtering-coated vrelay Llens and tolding
atrrors tfor each sgectral beam (the two polarizations were
separated), and (6) two Bendix channeltron (btue - bialkati
S-311¢ red =~ $-24) photocathodes for each spectral beam tc
register the intensity in eacth polarization component.

Polarization data include the interplanetary region.

VOYAGER 1, SHITH-===vecccvemeccmmcacmcanoan meeemmem—ean

INVESTIGATION NAME- IMAGING

NSSPC 10- T7-084A-01 INVESTIGATIVE PROGRAM
CODE EL~-4/CO-0P, SCIENCE
INVESTIGATION DISCIPLINE(S)
METEOROLOGY
PLANETARY ATMOSPHERES
PLANETCLOGY
ATMOSPHERIC PHYSICS
PERSONNEL
TL - B.A. SHITH U OF ARIZONA
07 - L.A. SODERBLON US GEOLOGRCAL SURVEY
T™ - 6.A. BRIGGS NASA HEADQUARTERS
™ -~ A.f. C€00K SAQ
TR - G.E. DANIELSON CALIF INST OF TECH
T - M.E. DAVIES RAND CORP
TM - G.E. HUNT U COLLEGE LONODON
™m - T, OWEN STATE U OF NEW YORK
™ - C. SAGAN CORNELL U
TM -~ ¥_E. SUOMI U OF WISCONSIN
TM = T.V. JOHNSON NASA=-JPL
T = H. MASURSKY US GEOLOGICAL SURVEY
BRIEF DESCRIPTION
The photographic experiment wused a tuo-camera system.,
based on the Mariner 10 systes. This system included one
narrow=-angle, Llong-focal-length «¢ ra and one wide-angles
short-focal-length casmeras. The saximus resolution achievable
depended on the actual trajectory on this multi-encounter

missions but the resolution was as high as 0.5 to 1.0 ke on the
closest approaches tc some objects. At Jupiter ard Saturn., the
resolution was better than 20 ka and 5 km, respectiveiy. The
objectives ot the experiment were to photograph global motions
and cloud distributions on Jupiter and Saturn, gross dynamical
grocerties, zonal vrotationr oriertation of spin axis, zcnal
shear, vertical shear, flow instabilities, spots, and spectrum
o scale of atwmosgheric motions in time and space. Additional
objectives inctuded the study of the aocde of release of
internal energy flux (search for ccrvection cells and rolts).
study of growth, dissipstion, wamorphology, and wverticai
structure of cloud complexes, gross optical properties, global
ard localized scattering tunction in the visible spectrua,
polarimetry., nature of chroscphcres (their structure and
development)s and high resolution of the Great Red Spot. The
objectives of the satellite encounters inctuded the following:
(1) gross characteristics (size, shape, rotaticn, spin axiss
cartographys, improved ephewerides and masses,) (2) geology
(sajor physiographic provinces, impact and volcanic features.
tineasents, polar caps, erosion processes, and Llow- and
high~density satellite comparative studies, detection of
stmospheres, trosts, and limb stratitication of aerosols,) (3)
surface properties (colorimetry, scattering function, nature of
brightness variaticr, and search fcr new satellites.) Studies

of Saturn’s rings included: (1) resalution of individual ring
components or clumps of material, (2) wvertical and radial
distribution ct waterial at very high resolution, (3)

scattering function, (4) coarse polarimetry, (5) occultation -
ogtical depth, anc (6) distinguishting different types of
material in the rings. Other objectives were to search for new
comets, asteroids, and targets of opportunity.

-weme== VOYAGER 2, SMITH

INVESTIGATION NAME- IMAGING

8a

NSSDC ID- 77-G76A-01 INVESTIGATIVE PROGRAM
CODE EL-4, SCIENCE
INVESTIGATION DISCIPLINE(S)
METEQROLOGY
PLANETARY ATMOSPHERES
PLANETOLOGY
PERSONNEL
TL = B.A. SMITH U OF ARIZONA
0T = L.A. SODERBLOM US GEQLOGICAL SURVEY
TR - G.A. BRIGGS HASA HEADQUARTERS
M - A.F. COOK SAO
T¥ - 6.E. DANIELSON CALIF INST OF TECH
TR = M.E. DAVIES RAND CORP
TH = 6.E. HUNT U COLLEGE LONDON
T - T, OWEN STATE U OF NEw YORK
™ - C. SAGAN CORNELL V
TH - ¥.E. Suoml U DF WISCONSIN
TH = T.V. JOHNSON NASA-JPL
TP - H. MASURSKY US GEQLOGICAL SURVEY
ERIEF DESCRIPTION
The photographic experiment used a tuo-camera systew,
based on the Mariner 10 systes. This system included one
narrou-angle, Llong~focal-lLength camera and one wide-angle,
short-focal-length camera. The maximum resolution achievable
oegended greatly on the actual trajectory on this
sulti-encounter mission, but was as high as 0.5 to 1.0 km on

the closest approaches to some objects.
the resolution that

At Jupiter and Saturn.,
was achieved was better than 2t ki and 5
ks, respectively, The objectives of the experiment were to
ghotagraph global motrions and cloud distributions on Jupiter,
Saturn, Uranus, and Neptune, Qross dynasmical properties, zonal
rotation, orientation of spin axis, 2onal shear, vertical
shear, flow instabilities, spots, and spectrum ot scale of
atmospheric motions in time and space, Additional objectives
included the study of the mode of release of internal energy
flux (search tor convection cells and rolls), study of growth,
dissipation, morphology., and vertical structure of cloud
complexes, gross aptical properties, global and (ocalized
scattering tunction in the visible spectrums, polarimetry,
nature of chromophores (their structure and development), and
high rsesolution of the Great Red Spot. The objectives of the
satellite encounters included (1) gross characteristics (sizes
shape, rotation, spin aaiss cartegraphy, improved ephemerides
and masses;) (2) geology (major physiographic provinces, impact

and volcanic features, lineaments, polar caps, erosion
grocesses, ard low- and high-density satellite comparative
studies, detection ot atmospheres., trosts. and Lisb
stratitication of aerosols;) and (3) surtace properties
(cotorimetry, scattering tunctions nature of brightness
variation., arc search for new satellites.) Studies of Saturn's
rings uere carried out and wiltl be for Uranus' vrings.
Objectives tneluded 1) resolution of individual ring
cosponents of cluaps of wmateriali (2) vertical and radial
distribution of material at wvery high vresolutions 32
scattering tunction; (4) coarse polarimetry; (5) occultation -
optical depth; and (6) distinguishing different types of

material in the rings. Other objectives were to search for new
comets, astercids, and targets of opportunity.

PARTICLES AND F1ELDS

== PIONEER 11, WOLFE--=-~

INVESTIGATION NAME- PLASMA

NSSDC 1D~ T3-019A-13 INVESTIGATIVE PROGRAM
CODE EL~4/CC-0P, SCIENCE
INVESTIGATION DISCIPLINE(S)
SPACE PLASMAS
PARTICLES AND FIELDS
PERSONNEL
PI - J.H. WwOLFE NASA=ARC
01 = L.A. FRANK U OF 10WA
01 - ®. LUST MPI~HEADQUARTEKS
QI - D.S. INTRILIGATOR U OF SOUTHERN CALIF
0F = V.Y, ZIAVIENTSEFF(NLA) NASA -ARC
OI - 2.A. SHITH NOAA-SEL
Gl - Ful. SCARF TRW SYSTEMS GROUP
CI - H.R. COLLARD NASA-ARC
01 - Ww.C. FELDMAN LOS ALAMOS NAT LAB
O -~ D.D. MCKIBBIN HASA ~ARC
BRIEF DESCRIPTION
The instrument consisted of qual 90-deg quadrispherical
electrostatic analyzers, one w~ith 26 individual particle
detectars anc the other with 5 current collectors. The system
uas capable of measuring incident plasma distribution

carameters over the energy fange 0.1 to 18 kev for protons and
aspproximately 1-500 eV for electrons. The high-resolution
snalyzer with a constant of 9 &kev/Q per kV applied to the
plates, had @ mean plate radius of 9 cm and separation of 0.5
cm. This analyzer was used to measure ions only, and had 26
channeltrons mounted on the semicircular exit to the analyzer.
The aperture pointed through » wide slit in the back of the
spacecraft high-gain antenna ceflector and pointed along the

)

AN

(928

AL Dag
Ty

H

EIS



spin axis toward the earth (and therefore the sun). The edges
ot the antenna reflegtor Limited the viewing of the instrument
t0 73 deg with respect to the 1pin axis. The channeltrcns
covered a3 range of plus or minus 53 deg. Esch channelteon nesr
the center covered 3 deg and approximately 8 deg near the edges
of the analyzer. The angular width perpendicular to the lcng
angular width was about 2 deg. In half the pin period the
whole <one of half-angle 51 deg centered on the sun was swept
out. A medium-energy analyzer with s mean radius of 12 ca and
a 1 c¢» plate separation (constant c? & keV/Q per kV applied)
was used to detect both ions and electrons. The detectors were
tive flat-surtace current collectors. The three center
ccliectors each ccvered 15 deg and ccvered the angular range of
plus or minus 22.5 deyg from the spin axis. The two cutside
collectors had an angular width of 47.5 deg and were located at
plus cr zinus 46.25 ceg from the center of the analyzer., There
was & variety of possible operating modes for the experiment’
howevers the princigal msode utilized during the encounter phase
was one in which the anatyzer plate potential was stepped
through its range every one-half revclution of the spacecratt,
and all current collectors or channeltrons were read out at the
peak flux rotll angle. The high and sedium resolution analyzers

operated indepenrderttly., sC 8 crcss check Letween these
analyzers was possible. The dynamic range for the particle
fluxes was from 1.0E+2 to 3.06E+49/sg ¢4 s and the groton
temperature down to 2.0E+3 deg K could be ascertained. Data

include the interglanetary region,

----- “- PIONEER 11, ACUNA —m- m—e- --

INVESTIGATION NAME~ JOVIAN MAGNETIC FIELD

NSSDC ID- 73-019A-14 INVESTIGATIVE PROGRAN
CODE EL~4, SCIENCE
INVESTIGATION DISCIPLINE(S)
MAGNETOSPHERIC PHYSICS
PLANETARY MAGNETIC FIELD
PERSONNEL
PI - M.H. ACUNA NASA-GSFC
01 ~ N.F. NESS NASA-GSFC
BRIEF DESCRIPTION
This instrusent, designed to measure the Jovian and
Saturnian magnetic field, ccrsistec cf a single-range triaxiat

fluxgate magnetaometer sensor and associated electronics capable
of measuring fields from :1,E-6 to 1.E-3 T (0.01 to 10 gauss)
along each orthogcral axis. Use of @ 10-bit A-to-D converter
yielded 2 quantization step size cf minus to plus 600 nT tfor
fields Lless than 2.6-4 T. Instantaneous veltor measuresents
were made once every three revolutions of the spacecraft (3¢ s)
and transmitted to the ground sith no further onbcard
processing. More instrumental details are given in Sp. Sci.
lastrum.» v. 1, p. 177, 1975. Principal Jovian scientific
results can be fourc in J. Gecphys. Res.. v. 81, p. 2917, 1976,

=e=e-== PIONEER 11s VAN ALLEN--=--ecocmcaccccmoonn

INVESTIGATION NANE- JOVIAN CHARGED PARTICLES

NSSDL ID~ 73-019A-11 INVESTIGATIVE PROGRAM

CODE EiL-4, SCIENCE
INVESTIGATION DISCIPLINE(S)

PARTICLES AND FIELDS
MAGNETOSPHERIC PHYSICS

PERSONNEL

P1 = J.A. VAN ALLEN U OF I0WA
BRIEF DESCRIPTION
This experiment wused seven w®miniature Geiger tubes in

three arrays to measure proton and electron fluxes near Jupiter
ara Saturn. Setector greupings were as  fcllows: (1) e
three-element (A, B, and C) differentially shielded telescope.
Tube C was shielded omnidirectionally and was wused for
background subtraction to provide rates such as A=C (5 to 21
Mev electrons and 30 to 77.5 Mev grctons) and B-C (0.55 to 21
MeV electrons and 6.6 to 77.5 MeV protons); (2) a three-element
trisngular array, each etement responding to etectrons above 31
MeV ang protons akove 77.5 Me¥: and (3) a thin-window tube (G)
with @ gold-plated elbow as the entrance aperture to adsit

scattered electrors sbove 0.06 Mev while discriminating
strongly 8gainst protons. for & description ot the similar
experiment on Picreer 10, see var Allen et al.. J. Gecphys.
Res., v. 79, p. 3395, 197s. Early results are given in
Sciencer, v. 188, p. 459, 1975. Oata include the interplanetary
region,

~ PIONEER 11, MCDONALD -

INVESTIGAYION NAME- COSMIC-RAY SPECTRA

INVESTIGATIVE PROGRAM
CODE EL-4/CO0~0P, SCIENCE

NSSDC ID-  T73I-019A-12

INVESTYIGATLION DLISCIPLINE(S)
PARTICLES AND FIELDS
COSMIC RAYS
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PERSONNEL

Pl ~ F.B. NLDONALD NASA-6SFC

O =~ K.6. MCCRACKEN CSIRO

Ol ~ Ww.R. WEBBER U OF NEW HAMPSHIRE

01 =~ €.L. RDOELOF APPLIED PHYSICS LAB

01 = B.J. TEEGARDEN NASA=6SFC

01 = J.H. TRAINOR NASA~GSFC
BRIEF DESCRIPTION

This experiment consisted of three 3~clenent tglescopes.

atl tooking normatl to the spacgcratt spia  axis. A
bidicectional telescope measured 20- to B800-MeV/nucleon
Fartictes with 5 to 10X energy resolution. Another telescope

measured 3~ to 22-MeV/nucleon particles with 5X resolution,
These two telescopes measured particles with 7 values bet n 1
and 8. The third telescope seasured 50-keV to 1-MeV electrons
and 58-kev tc 20-Mev protons with 20X resolution. Dats include
the interplanetary region.

=~ PIONEER 11, FILLIUS

INVESTIGATION NAME- JOVIAN TRAPPED RADIATION

NSSOC 1D~ T73-0319A-05 INVESTIGATIVE PROGRAN
CODE EL~4, SCIENCE
INVESYIGATION DISCIPLINE(S)
PARTICLES AND FIELDS
MAGNETOSPHERIC PHYSICS
PLANETOLOGY
PERSONNEL
P1 - R.W. FILLIUS U OF CALIF, SAN DIEGO
01 - C.E. MNCILWAIN U OF CALIF, SAN DIEGO

BRIEF DESCRIFTION

This experiment consisted of an array of five particle
detettors with electron thresholds in the range .01 to 35 Mev
and proton thresholds in the range 0.15 to B0 MeV. A Cerenkov
counter (C) had four output <channels (C1l, C2, C3, and ¢0C)
sensitive to electrons bhaving energies above 5, 8, 12, and 1}
MeV¥, respectively. An electron scatter counter (E) had three
cutput channels (€1, €2, and E3) sensitive to electrons above
+16s .26, and .46 MeV. A minisus ionfzation counter (M) had
three output channels: M1, sensitive to electrons having
energies greater then 35 MeV., M2, measuring background; and M3,
sensitive to protons having energies greater than 80 Mev. The
last two sensors were scintillator detectors (SP and SE), both
of which had energy thresholds of 10 kev for electrons and 150
kev tor protcns., The sensitivity of the SE detector to protons

was about e ftactor of 10 (lower 1than its sensitivity to
electrons. Thus, the SEDC channel effectively measured the
electron flux, which could then be subtracted from the SPPC
channel response to obtain the proton flux. Several other

channels listed above required corrections to obtain the fluxes
of the species indicated. The detector channels could be
prograamed for readout in any one of four patterns at each of
the eight spacecratt bit-rate modes. Puring encounter when the
spacecraft was operating in the highest bit-rate mode, the
ainizsum rise to sasple one channel was 3.5 s and the time to
obtain a complete scan through all channetls was 108 s. Since
the directional detectors pointed perpendicularly to the spin
sxis and the spin rate was 5 rps, pitch-angle measurements were
obtained. Although this experiment uas primarily designed for
encounter studies, some data were obtained at low rates in
interplanetary space. A description of the instrumentation and
fnitial Fioneer 10 results was published ¥n J. Geophys. Res..
ve 7%9.,p. 3389, 1974,

RADIO SCIENCE AND CELESTIAL MECHANICS

~w=a~-- PIONEER 11, ANDERSON

INVESTIGATION NAME- CELESTIAL MECHANICS

NSSDC ID-  73-019A-09 IMVESTIGATIVE PROGRAM
COPE EL~4, SCIENLE
INVESTIGATION DISCIPLINE(S)
PLANETOLOGY
ASTRONOMY
CELESTIAL MECHANICS
PERSONNEL
PI = J.D. ANDERSON NASA-JPL
61 - G.w. NULL NASA=JPL

BRIEF DESCRIPTION

In this investigation, two-way Doppler tracking of the
spacecraft was used (0 wake wmore precise determinations of
planetary w®masses, the heliocentric orbits of Jupiter and
Saturns and the gravitational fields of the Sun, Jupiter,
Saturn, and the Galilean and Saturnian satellites.
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~emm——- PIONEER 11, GEHRELS -=——-
INVESTIGATION NAME~- IMAGING PHOTOPOLARIMETER (IPP)
NSSDC ID- T73-019A-07

SEE THIS EXPERIMENT UNDER IMAGING

POLARIZATION

wse-c== PIONEER 11, GEMRELS
INVESTIGATION NAME- IMAGING PHOTOPOLARIMETER (IPP)
NSSDC ID-  T73-019A-¢7

SEE THIS EXPERIMENY UNDER IMAGING

8¢

CRIGINAL PAGE IS
OF POOR QUALITY



Interplanetary Investigations by Planetary Probes



INTERPLANETARY INVESTIGATIONS BY PLANETARY PROBES

Plate 6. This is a collection of press release images of typical
planetary spacecraft that conducted investigations in interplanetary
space. (A) Mariner 4 was one of the first spacecraft to conduct
planetary (Mars) and interplanetary exploration. (B) Pioneer 10
investigated the interplanetary medium, the nature of the asteroid belt,
and conducted exploration of Jupiter and its environment. (C) Voyager 1
was designed to conduct investigations of the Jupiter and Saturn systems
and to study interplanetary space.
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INTERPLANETARY INVESTIGATIONS
BY PLANETARY PROBES

INTRODUCTION

Six planetary probes carried instruments specifically to make investigations
in interplanetary space. These were Mariners 4 and 5, Pioneers 10 and 11, and
Voyagers 1 and 2. There were 11 investigations for which NSSDC has data or
knows the sources for obtaining data. These cover three categories which are
(1) Particles and Fields, (2) Ultraviolet, and (3) Interplanetary Particles.
Table 1 and Appendix B show the investigations in more detail.
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SPACECRAFT

CARAARRARRNANNCRRNRAANARRARND NARINER ARadidnsdadsndanddssntans PERSONNEL
PR = C.F. MHALLANLA) NASA -ARC
PS - P. bYAL NASA-ARC

SPACECRAFY COMMON NAME~ MARINER &
ALTERNATE NAMES- 00942

NSSDC ID- 64-0774A

LAUNCH DATE- 11/28/64 WEIGHT- 262. K6
LAUNCH SITE=~ CAPE CANAVERAL, UNITED STATES

LAUNCH VEHICLE= ATLAS

BRIEF DESCRIPTION

This aission was the first to be sent to the outer solar
system, and atfter encountering the planet Jupiter it assumed an
escape trajectory from the solar system. The spascecraft body
was mounted behind a 2.74-m-dismeter parabolic dish antenna
that was 46 ¢ deep. The spacecraft structure was a 36-cA-deep
flat equipment compartsent, -the top and bottom being regular

hexagons. Its sides were 71 «¢m long. One side joined a
SFONSORING COUNTRY/AGENCY smalier compartment that carried the scientific experiments.
UNITED STATES NASA~0SSA The high-gair antenna feed was situated on three struts, which

projected forward about 1.2 w, This feed was topped with a

INITIAL ORBIT PARAMETERS nedium-gain anteana. A low-gain oanidirettional antenna
ORBIT TYPE~ MARS FLYBY extended about 0.76 behind the equipment compartsent and was
sounted below the high-gain antenna. Power for the spacecratft

PERSONNEL uas obtatned by four SNAP-19 radioisotope thermonuclear
PM = J.N. JAMES NASA-JPL generators (RTG), which were held about 3 & from the center of

P5 - R.K. SLOAN(NLA) NASA-JPL the spacecraft by tuo three-rod trusses 120 deg spart. A third
boom extended 6.6 m from the experiment compartment to hold the

BRIEF DESCRIPTION ' magnetometer avay from the spacecraft. The tour RTG's
Mariner 4 was the fourth in a series of spacecraft used generated atout 155 watts at lLaunch and decayed to

tor planetary explcration in a flyby mode. It was designed to aspproximately 140 watts by the time the spacecraft reached
conduct ctoseup scientific observations of the planet Maes and dupiter on December 3, 1973, 21 months after Launch. There
to transmit these observations tc earth. Cther wmissicn were three reference sensors: a star sensor for Canopus, and
objectives were tc perform field and particle measurements in ta0 sunh sensors. Attitude position could be catculated from
interplanetary space in the vicinity of Mars and to provide the reference directions to the earth and the sun., with the
exgerience in ard krcwledge of the ergineering cagabilities fer known direction to Canopus as a backup. Three pairs of rocket

interplanetary flights of long duraticn. After 7.5 months of thrusters provided spin-rate control (maintained at 4.8 rpm)
flight, the spacecraft flew by Mars on July 14, 1965, and and changed the velocity of the spacecraft, These thrusters
returned 21 pictures plus 21 lines cf picture 22. The closest could be pulsed or fired steadily by command. Communications
approach was 9,846 km from the Martian surface. The spacecraft were maintained via the osnidirectional and medium-gain

performed att programmed activities successfully at the proper
times and returnec Lseful data fros launch until October 1965,

antennas, which operated together, connected tO one receiver,
while the high-gain antenna was connected to another receiver.

when the distance from earth and its antenra orientaticn These receivers could be interchanged by command to provide
temporarily halted the signal acquisition. Data acquisition some redundancy. Two radio transmitters, coupled to two
resumed in late 1967 and continued until December 20. 1967. traveling-wave tube amplifiers, produced 8 watts at 2292 MHz

each. Vplirk was accomplished at 2110 #Hze while data
BRARANE AR AN IR R AR RAR KL SR AAA MARINER OV AMusaneanddassdAasanias transmission downlink was at 2292 MHz. The data were received
by NASA's Deep Space Network. The spacecraft was
terperature-controlled between minus 23 deg ¢ and plus 38 deg

SPACECRAFT COMMON NAME- MARINER 5
ALTERNATE NAMES~ MARINER VENUS 67, 02845

the
wind

carried to
fietds:

C. Fifteen
interplanetary

study
solar

experiments
and planetary

were
agnetic

NVENUS-6T Parameters; cosmic rays; transition region of the heliosphere;

reutral hydrcgen abundance; distribution, size, mass, ftux, and

NSSDC ID- 67-060A velocity of dust particles; Jovian aurorae; Jovian radio waves;
atmosphere of Jupiter and some of its satellites, particularly

LAUNCH DATE=~ 06/164/€7 WEIGHT~- 245, KG 1o; and ta photograph Jupiter sand its satellites. Instruments

LAUNCH SIYE~ CAPE CANAVERAL-, UNITED STATES carried tor these experiments were magnetometer, plasma
LAUNCH VEHICLE- ATLAS analyzer, charged particle detector, idonizing detector,
non-imaging telescopes with overlapping fields of view to

SPONSORING COUNTRY/AGENCY detect sunlight reflected from passing meteoroids., sealed
UNITED STATES NASA-0SSA pressurized cells of argon and nitrogen gas tor measuring the
penetration of meteoroidss UV photometer, IR radiometer, and an

imaging photopotarimeter, which produced photographs and

PERSONNEL measured polarization. Further scientific information was
PM - D, SCHNEIDERMAN NASA-JPL obtained feca the tracking and occultation data, The

PM - T.H. PARKER(NLA) NASA~JPL spacecraft achieved its closest approach on December 53, 1973,

PM = G.A. REIFF(NLA) NASA HEADQUARTERS when it reached approximately three Jovian radii (about 210,600

PS = C.W. SNYDER NASA-JPL km) . The spacecraft contains plaques that have drawings
depicting a man, a woman, and the ‘location of the sun and the

BRIEF DESCRIPTION earth in our galaxy. It s Lleaving the solar systea and

The Mariner 5 spacecratt was the fifth in a series of passing into interstellar space.

spacecraft used for planetary exploration in the flyby mode.
Marirer S was a refurtished backup spascecraft for the Mariner 4

FRAAARAANRREARASRSRANNARN AN PIONEER Jlansnanusnsdoianenanasas

mission and was converted from a Mars mission to a8 Venus

mission, The spacecraft was fully attitude stabilized., using

the sun and Canopus as referentes. A central computer ana SPACECRAFT COMMON NAME~ PIONEER 11
secuencer subsystes supprlied tinirg sequences and computirg ALTERNATE NAMES= PIONEER-6» PL-T33C
services for other spacecraft subsystems. The spacecraft 6421

rassed 4,000 km fror Venus on October 19, 1967. The spacecraft
instruments measured both interplanetary and Venusian magnetic
fields, <ctharged particles, and plasmas, as well as the radic
refractivity and UV emissions of the Venusian atmosphere. The
mission was termed a success.

SAARSAANRARRANRNANNAN ARk AnSd PIONEER JOAPnaantacansentednanatas

SPACECRAFT COMMON NAME- PIONEER 1¢
ALTERNATE NAMES- PICNEER-F, PL-723D

NSSOC 1D~ 73-019A

LAUNCH DATE- Q4/06/73
LAUNCH SITE- CAPE CANAVERAL., UNITED STATES
LAUNCH VEHICLE=~ ATLAS

WEIGNT=- 231. KG

SPONSORING COUNTRY JAGENCY

UNITED STATES NASA-OSSA

INITIAL ORBIT PARAMETERS

05860 ORBIT TYPE- SATURN FLYBY
NSSDC ID- 72-D124A PERSONNEL
PM = C.F. HALL(NLA) RASA~ARC
LAUNCH DATE- 93/63/72 WEIGHT~ 231. KG fS - P. ovAL NASA~ARC

LAUNCH SITE=~ CAPE CANAVERAL, UNITED STATES
LAURTH VEWICLE= ATLAS

BRIEF DESCRIPTION

his was the second mission to investigate Jupiter and
SPONSORING COUNTRY /AGENCY the outer solar system. Pioneer 11, Like Pioneer 10, used
UNITED STATES NASA-0SSA Jupiter’s gravitational field to alter 4ts trajectory

INITIAL ORBIT PARAMETERS
ORBIT TYPE- JUPITER FLYBY
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passed close to Saturn and then it followed an
escape trajectory from the solar system . The spacecraft uas
2.9 m (9.5 ft) Llong and contained a 2.74-m (9-ft) diameter
high-gain antenna of aluminum honeycomb sandwich material whose
feed was topped with a medium-gain antenna. A lowvgain,
oanidirectional antenna was mounted below the high-gain dish.
It contained two nuclear electric-power generators, which
generated 144 W at Jupiters but decrewsed to 100 W at Saturn.
There were three reference sensors: a star (Canopus) sensor,
and two sun sensors. Attitude position could be calculated
from the referente direction to the earth and the sun, with the
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krowr direction tc Caropus as backug. Picneer 11°s star senscr

gain and threshold settings were moditied, based on experience
gained from the settings used on Pioneer 10. Three pairs of
rocket thrusters provided spin-axis control (at 4.8 rpa) and
change cf the spacecratt wvelocity. The thrusters could be
either fired steadily or pulsed, by command. Communications
were maintained via the omnidirectional and medium-gain
antennas, which crerated together, connected to one receiver,
while the high-gain antenna was connected to the other
receiver. The receivers could be interchanged by cosmand. Tuo
radio transaitters, coupled to two traveling wave tube

asplifiers, prcducec 8 ¥ power esct in S-tand. Communication
uplink (earth to spacecratt) operated at 2110 MHz, and downlink
{spacecraft to earth) at 2292 MHz, At Jupiter's distance.,
round-trip c¢ommunication time took 92 min. Data were received
at the Oeep Space Network (DSN). The scacecraft was
temperature-controllec to between =23 and +38 deg € (~10 to
+100 deg F). An  additional experiment, a low-sensitivity
fluxgate Bmagnetoreter, was addeo tc the Pioneer 11 payload.
Instruments studied the interplanetary and planetary magnetic
fields; solar wind properties; cossic rays; transition region
of the heliosphere; neutral hydrogen abundance; distribution,
size, wmass, flux, and wvelocity ¢t dust particles; Jovian
aurorae; Jovian radio waves; the atmospheres of planets and
satellites; and the surfaces of Jupiter, Saturn, and some of
their satellites. Instrumerts carried for these experimerts
were magnetometer, plasma  analyzer (for solar wind).
charged-particle cetector, ionizing detector, non-imaging
telescopes with overlapping fields of view to detect sunlight
reflected from passirg meteoroids, sealed pressurizec cells ct
argon and nitrogen gas for measuring penetration of meteoroids,
U¥ photometer, IR radiometer, and an imaging photopolarimeter.,
which produced gphctcgrachs and weasured the polarization,
Further scientific information was obtained from celestial
mechanics and occultation phenomena. This spacecraft, Like
Pioneer 10, tontains a plaque that has » drawing depicting n s

ucman, and the Llccation of the sur and earth in the galaxy.
Pioneer 11 was 36,300 km from Jupiter during its closest
approach, December 4, 1974, to within 43,000 ks of its cloud

tops. It passed by Saturr on Aug. S5, 1979 at a distance of
21,400 ks from Saturn's cloud tops.

SARARRAASISEA NS AR I ARG ANt ten VOYAGER lusdsdndnacsdndntsnsananes

SPACECRAFT COMMON NAME- VOYAGER 1
ALTERNATE NAMES=- MARINER JUPITER/SATURN A, OUTER PLANETS A

MARINER 774, MIS 774
16321
NSSDC ID- 77-DBAA
LAUNCH DATE- 09/05/77 WEIGHT~- T7008. KG

LAUNCH SITE- CAPE CANAVERAL, UNITED STATES
LAUNCH VEHICLE~- TITAN

SPONSORING COUNTRY/AGENCY
UNITED STATES NASA-OSSA
INITIAL ORBIY PARAMETERS
ORBIT TYPE~ SATURN FLYBY

PERSONNEL
PM — J.R. CASANI(NLA) NASA=-JPL
PS =~ E.C. STONE CALIF INSY OF TECH
BRIEF DESCRIPYION
The overall objectives of Voyager were to conduct
explcratcry investigations of the planetary systems of Jupiter
and Saturn and of the interplanetary sedium out to Saturn.

Primary emphasis was placed on comparative studies of these two

planetary systeas by obtaining (1) weeasurements of the
environsent, ateosghere, ard tooy characteristics of the
planets and the satellites of each planet, (2) studies of the

nature of the rirgs of Saturn, and (3) exploration of the
interplanetary (or interstellar) medium at increasing distances
from the sun. Ttese objectives were attsined ty using e
variety of instruments and methods including imaging, »
coherent S- and X-band RF receiver, an infrared interferometer
and radiometer., UV  spectroeeter, fluxgate =magnetometers.,
Faraday cups, o charged-particle analyzer, plasas detectcr.,
pliasma-vave radio receiver, cosmic-ray telescopes.,
photopolarimeter, and a sweep-frequency radio receiver.
vcyager 1 had its closest encounter with Jupiter on March &,
1979, and with Saturn on November 12, 1980.

AEEARRRNNARESAANRONRERRREAnds VOVAGER 2asssnnasnaninasssnesitnns

SPACECRAFT COMMON NAME-~ VOYAGER 2

ALTERNATE NAMES- MARINER JUPITER/SATLRN B, OGUTER FLANETS B
MARINER 778, MJS 778
10271

NSSDC 1D~ 77-0764A

WEIGHT~ 700. KG
UNITED STATES

LAUNCH DATE- 0R/20/77
LAUNCH SITE~ CAPE CANAVERAL.,
LAUNCH VEHICLE- YITAN

9s

SFCMSORING COLNTRY/AGENCY
UNITED STATES NASA-0SSA
INITIAL ORBIT PARAMETERS
ORBIT TYPE- SATURN FLYBY

PERSOMNNEL
PM = J_R. CASANI(NLA) NASA=-JPL
PS - E.C. STONE CALIF INST OF TECH

BRIEF DESCRIPTION

The overall objectives of Voyager 2 were to conduct
explorataory investigations of the planetary systess of Jupiter,
Saturn, Uranus, and Neptune, and of the interplanetary mediums,
Primary eaphasis was pltaced on comparative studies of these
clanetary systeas by obtaining (1) measurements of the
environment ,» atmosphere, and body characteristics of the
glanets and one or more of the sateilites of each planet, (2)
studies ot the nature of the rings of Saturn and Uranus., and
{3) exploration ot the interplanetary (or intersteliar) medium
at increasing distances from the sun, These objectives were
met using e variety of instruments and aethods including
imaging. 2 coherent S$- and X-band Rf receiver, an IR
interferometer and radiometer, a UV spectrometer., fluxgate
magnetometers., faraday cups, o charged-particle analyzer,
plasma cetector, plasma-wave radio receiver, cosmic-ray
tetescopes, chotopolarimeter, and a sweep-frequency radio
receiver, Jupiter close encounter was achieved on July 9,
1979, and Saturn on August 5, 1981.

INVESTIGATIONS

FARTICLES AND FIELDS

== WARIMER 5., BRIDGE ————

INVESTIGATION NAME- INTERPLANETARY ION PLASMA PROBE FOR
E/Q OF 40 TO 94¢C VOLTS

NSSDC ID- 67-060A-03 INVESTIGATIVE PROGRAM
CODE EL-4» SCIENCE
INVESTIGATION DISCIPLINE(S)
PARTICLES AND FIELDS
INTERPLANETARY PHYSICS
FERSONNEL
PI ~ H.S. BRIDGE MASS INST OF TECH
01 - C.¥. SYNDER NASA-JPL

BRIEF DESCRIPTION

This three-sectionat~collector sodulated-grid Faraday cup
measured positive ions from 40 to 9400 ev/a in eight
approximately logarithmically equispaced energy windows. As

the instrument always pointed toward the sun, vector data were
cbtained by comparing the relative signals ¢from the three
120-deg pie-shaped collector sections. ODuring each telemetry
sequence, the instrument was stepped forward and backward
through the eight windows to measure the sum of the currents
frcm the three gplates. Then it was stepped forward and
backward to seasure, for each voltage setting, the currents to

the three plates in succession. The entire 32 steps in voltage
uwindow per telemetsry sequence produced 64 current measurements.
These weasurements were repeated every 5 min, The instruaent
operated nominally throughout its mission.

== RARINER 4, SIMPSON

INVESTIGATION NAME- COSMIC-RAY TELESCOPE

NSSDC ID~ 6£4-077A-04 INVESTIGATIVE PROGRAM
CODE EL-a4, SCIENCE
INVESTIGATION DISCIPLINE(S)
COSKIC RAYS
PERSONNEL
PI - J.A. SIMPSON U OF CHICAGO
OI = J.J. O'GALLAGHER U OF MARYLAND

BRIEF DESCRIPTION

A set cf three silicon surface barrier detectors was used
in the form of a dE/dx vs range tetescope to detersmine the flux
of protons in the energy intervals 15 to 70 MeV and 70 to 170
Me¥, alpha particles in the energy ranges 15 to 70 MeV/nucleon
and above 70 PeV/nucleon., and protons and slpha particles in
the energy interval 1.2 to 15 MeV/nucleon. The detector was
mounted on the spacecraft so as 1o point always 1in the
antisolar direction, A 128-channel pulse-height analyzer was
used to sasgle the energy loss in the top detector element of
the telescope. It was possible to pulse-height snalyze protons
and alphas particles trom 15 to 70 MeV/nucleon, protons from 70
to 170 MeV¥, and alpha particles with energies above 70
MeV/nucleon. Two count rates and two pulse height analyses
were obtained every 72 or 38 s according to whether the
spacecraft transeission rate was B-1/3 or 33-1/3 bps. The
experiment rerforked normally from launch until October 1965,
when the spacecraft was turned O0ff to conserve power. Wwhen the
spacecraft was turned on again ar e later time, the detecgtor
did not respond. For further details, see O'Gallagher, Ap. J..,
v. 150+ £. 675, 1967.
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INVESTIGATION NAME~ HIGH- AND MODERATELY LOW-ENERGY
COSMIC-RAY TELESCCPE

NSSDC ID~ T77-084A-08 INVESTIGATIVE PROGRAM
CODE EL-4, SCIENCE
INVESTIGATION DISCIPLINE(S)
COSMIC RAYS
MAGNETOSPHEREC PHYSICS
PERSONNEL
PI -~ R.E. VOGT CALIF INST OF TECH
€I - J.R. JOKIPIL U OF ARIZONA
€l - E.C. STONE CALIF INST OF TECH
Cl =~ F.B. MCDONALD NASA=GSFC
CI = J.H. TRAINOR NASA-6SFC
€1 - W.R. WEBBER U OF NEW HAMPSHIRE
CI = A.W. SCHARDY NASA-GSFC
BRIEF DESCRIPTION
This investigation studied the origin and acceleration

process, Life history, and dynasic ccrtribution ot interstellar

cosmic rays, the nucleosynthesis of elements in cosmic-ray
sources, the behavior of cosaic rays in the interplanetary
medium, and the trapped planetary energetic-particle
environment. The instrumentaticr incluced o High-Energy
Telescope System (HETS) and a Low-Energy Telescope System
(LETS). The HETS covered an energy range betueen 6 and 500

MeV/nucleon for nuclei ranging in atomic numbers trom 1 through
30. In addition, electrons in the energy range between 3 and
109 MeV/nucleon were weasured by this telescope and an electron
telescope (TET). The LETS measured the energy and determined
the identity ct nuclei for erergies between 30. The
instruments also weasured the anisotropies of electrons and
nuclei. In addition, electrons in the energy range between 3
and 100 Mev/nucleon were measured by an electron telescope.

BRIEF DESCRIPTION
This experiment (on both Pioneers 10 and 11) consisted of

®» broadband ghotometer sensitive between 200 and 800 A. During
the cruise phase of the mission, this experiment was used to
search for the supersonic-to-subsonic t sition region in the
solar wind. During the Jovian encounter, this experiment was
used to Llock for evidence of an auroral oval on the Jovian
dayside, to find the ratio of hydrogen to hetium in the Jovian
atmosphere, ard to find the temperature of the outer portion ot
the Jovian atwosphere. Evidence of “helium wvas found in the
interplanetary region indicating interactions between charged
particles and neutral hydrogen.

PIONEER 11, JUDGE

INVESTIGATION NAME- ULTRAVIOLET PHOTOMETRY

NSSPC ID- 73-019A-06 INVESTIGATIVE PROGRAM
CODE EL-4, SCIENCE
INVESTIGATION PISCIPLINE(S)
ASTRONOMY
PLANETARY ATMOSPHERES
PLANETOLOGY
PARTICLES AND FIELDS
PERSONNEL
Pl - D.L. JUDGE U OF SOUTHERN CALIF
01 - R.W. CARLSON NASA=JPL

BRIEF DESCRIPYION

This experiment consisted of e broadband photoseter,
sensitive between 200 and 800 A. Ouring the cruise phase of
the mission, this experiment was wused to search for the
sSupersonic-to-subsonic transition region in the solar wind.
Puring the Jovian encounter, this experiment was used to look
for evidence of an auroral ovel on the Jovian dayside, to find
the ratio of hydrogen to helium in the Jovian atmosphere., and
te find the temperature of the outer portion of the Jovian

~====w=~ VOYAGER 2, VOGT

INVESTIGATION NAME- HIGH- AND MODERATELY LOW-ENERGY
COSMIC-RAY TELESCOPE

N$SSDC ID- 77-076A-08 INVESTIGATIVE PROGRAM
CODE EL-4, SCIENCE
INVESTIGATION OISCIPLINE(S)
COSMIC RAYS
MAGNETOSPHERIC PHYSICS
PERSONNEL
f1 « R.E. VOGT CALIF INST OF TECH
Cl =~ J.R. JOKIPIL U OF ARIZONA
€l - £.t. STONE CALIF INST OF TECH
Cl = F.B. MCDONALD NASA-GSFC
€1 - J.H. TRAINOR NASA-GSFC
€l -~ W.R. WEBBER U OF NEW HAMPSHIRE
€I = A.W. SCHARDT NASA=GSFC
BRIEF DESCRIPTION
This investigation studied the origin and acceleration
process, life historys, and dynamic contribution of interstellar

cosmic rays, the nucleosynthesis of elements in cosmic-ray
sources, the behavicr of cosrfc vrays in the interplanetsry
medium, and the trapped planetary energetic particle
environaent. The instrumentstion included a MHigh-Energy
Telescope System (HETS) and e Low-Energy Telescope System
(LETS). The HETS covered an energy range between 6 and 500

MeV/nucleon for nuclei ranging in atomic numbers from 1 through
30. In additions electrons in the energy range between 3 and
1C0 MeV were weasured by this telescope ard an electren
telescope (TEV). The LETS measured the energy and determined
the identity of nuclei for energies between .15 and 30
MeV/nucleon and atomic nuabers from 1 to 30. The instruments
alsc measured the 3anisotropies cf electrons ard nuclei. In
additions electrons in the energy range betueen 3 and 100 MeV
were measured by an electron telescope.

ULTRAVIOLET

w+wv=== PIONEER 10, JUDGE

INVESTIGATION NAME- ULTRAVIOLET PHOTOMETRY

NSSDC 1D- 72-012A-té INVESTIGATIVE PROGRAM
CODE EL-4, SCIENCE
INVESTIGATION DISCIPLINE(S)
ASTRONOMY
PLANETARY ATMOSPHERES
PERSONNEL
Pl - D.L. JUDGE U OF SOUTHERN CALIF
0I - R.W. CARLSON NASA-JPL
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at phere. Evidence of helium was found in the interplanetary
region, indicating interactions between charged particles and
neutral hydrogen.

INTERPLANETARY PARTICLES

======= PIONEER 10, SOBERMAN

INVESTIGATION NAME- ASTEROID/METEOROID ASTRONOMY

NSSDC ID- 72~012A-03 INVESTIGATIVE PROGRANM
CODE EL-4, SCIENCE
INVESYLEATION DISCIPLINE(S)
ASTRONOMY
INTERPLANETARY DUST
FERSONNEL
PI - R.K. SOBERMAN GENERAL ELECTRIC €O
01 - H.A. 700K NASA-JSC

BRIEF DESCRIFTION

The overatl objective of this experiment (also carried on
Pioneer 11) was to investigate dust particles and meteoroids in
interplanetary space. It was essentially two experisents,
using two different techniques. One aeethod was to detect
particles by the reflection of Light from them, and the other
method was to detect them by their impacts. The objectives
were to determine distancer, trajectory, velocity, relative
size, and flux of particles ranging in size from minute
particles @ few meters from the telescope to distant asteroids.
The equipment for the detection of reflection consisted of four
non-imaging Ritchey=Chretien telescopes with primary mfirrors of
20-cm (8 in.) diameter, and 25-cw (10 in.) focal length, fields
of wview (FOV) of 9.2 rad (8 deg) each, secondary optics, and a
photomultiplier tube. The Latter detects the reflected Light
collected by the telescope. An  event was recorded when at
least three ot the four telescopes saw the object. Entry and
departure times of the Light enabled determinstion of range and
velocity. The equipment for the ispact mode ctonsisted of 13
panels each containing 18 sealed cells, pressurized with argon
and nitrogen gas., covering 0.6%5 sq ® (6.9 sq ft) of the back of
the aain antenna dish. Penetration by e particle resulted in
loss of gas at a rate proportionat to the size of the hole,
which would be related to the particle mass and velocity.
Penetrations were vregistered from particles as ssall as 1,.E-8
9.

== PIONEER 11, SOBERMAN=-~==vw=~
INVESTIGATION NANE- ASTERQID/METEOROID ASTRONOMY

INVESTIGATIVE PROGRAM
CODE EL-4, SCIENCE

NSSDC 1D~ T3-019A-03

INVESTIGATION DISCIPLINE(S)
ASTRONOMY
INTERPLANETARY DUST
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PERSONNEL

Pl = R.K. SOBERMAN GENERAL ELECTRIC €O

0 = H.A. 200K NASA=JSC
BRIEF DESCRIPTION

The overall objective of this experiment was to

investigate dust garticles and wmeteoroids in interplanetary
space. It was essentially two experiments, using two different
techniques. One sethod was to cetect particles by the
reflection of Light from them, and the other method was to

detect them by their iapacts. The objectives were to determine
distance, trajectory, velocity, relative sizer, and flux ot
particles ranging in size from minute particles a few meters
from the telescope to distant asteroids. The equipment for the
detect ion of reflection consisted of four non-imaging
Ritchey-Chretier telescopes with fprivary sirrors of 20-ce (B
in.) dismeter, 25-e¢m (10 in.) focal length, fields of view
(FOV) ot 0.2 rad (8 deg) each, secondary optics, and a
photomultiplier tute. The latter cetects the reflected light
collected by the telescopes. An event was recorded when three
of the four telescopes saw the ctject. Entry and departure
times of the Light enabled determination of range and velocity.
The equipment fecr the impact wxcce consisted of 13 canels
containing 18 sealed cells, pressurized with argon and nitrogen
gass covering 0.65 sq & (6.9 sq ft) of the back of the main
antenna dish. Peretration by 2 farticle resulted in Lcss of
gas at e rate proportional to the holer which would be related
to its mass and velocity. This experiment is simitar to one on
Pioneer 10. Since the cells on Pioneer 11 were stightly
thicker than Pioneer 10, the minimsum mass particles detected
were of slightly greater mass.

PIONEER 10, KINARD=--==--=== womemeecmeemooee B

INVESTIGATION NAME- METEORQID DETECTORS

NSSDC ID- T72-012A-04 INVESTIGATIVE PROGRAM
CODE EL-4, SCIENCE
INVESTIGATION DISCIPLINE (S)
ASTRONOMY
INTERPLANETARY DUST
PERSONNEL
Pl - W.H. KINARD NASA-LARC
01 = R.E. TURNER NASA-MSFC
01 - J.M. ALVARE2? NASA-LARC
0I =~ D.H. HUMES NASA=LARC
0I -~ R.L. O'NEAL NASA-LARC
BRIEF DESCRIPTION
This experiment was designed to measure the number of
metecroid impacts cr the Picneer 1( scacecraft (and a similar
one was on Pioneer 11), by means of 12 panels, each containing

18 pressurized cells, mounted an the back of the antenna disk.

The total expcsed area was 0.465 sq =, Each panel of
gas~-filled cells consisted of @ 2.54E-5 & (1-mil) thick ard e
5.08E=5 m (2-mil) thick sheet of stainless steel welded

together in such a way that sany small pockets of gas were left
between them. Whenever a2 pocket was runctured- the gas estapec
and a cold cathcde device detected the loss. The rate of
pressure loss indicated the size of the hole mader and thus the
garticle's mass ard incident energy coula be detersined. The
combination of these data with trajectory data provided an
indication of the spatial density of the garticles. The
2.%4E~5 m thick side of the gas panel vas exposed to the
interglanetary mediue, and penetraticns ot the cells fros that
side indicated encounters with particles having masses of 1
Nancgram or mMore.

PIONEER 11, KINARD

INVESTIGATION NAME- METEOROID DETECTORS

NSSDC 1D~ 73-019A-04 INVESTIGATIVE PROGRAM
CODE EL-%4» SCIENCE
INVESTIGATION DISCIPLINE(S)
ASTRONCMY
INTERPLANETARY DUST
PERSONNEL
PI = W.H. KINARD NASA-LARC
01 = J.M. ALVAREZ NASA-LARC
0I =~ b.H. HUMES NASA=LARC

BRI1EF DESCRIPTION

The Pioneer 11 meteoroid detection experiment attemptec
to detect the distribution in interplanetary space of
meteoroids too small to be seern by lLicht-scatteriryg techniques.
Tuelve panels, each containing 18 pressurized cells, were
sounted on the back of the spacecraft antenna dish. The
pressurized cells consisted of & S.08e-5 @ thick stainless
steel outer layer welded to a 2.54e-5 @ thick stainless steet
inner Llayer, with a large number of small pockets of gas
trapged Dbetween thes. Loss c¢f gas pressure from any cf the
cells indicated o hit, and the rate of gas loss indicated the
size of the hote wade. Thus, the mass and incident energy of
each meteoroid particle could be obtained, and when combined
with the trajectory datar alloved the spatial density cf the
meteoroids to be determined. The panels detected impacts of
particles having a wmass of greater than 1.€-8 g. The panels
covered 0.46 sq m of exposed area cr Pioneer 11. Results frcwm
this experiment wuwere combined with those from a similar
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experiment ftown on Pioneer 10 to cetermine the range in mass
of small particles on both the inner and outer boundaries and
within the asteroid belt.

-we~-== PICNEER 10, WEINBERG-~===c-----scccc————ccocenn—m—eaan
INVESTIGATION NAME- 200IACAL~-LIGHT TWO-COLOR
PHOTOPOLARIRETRY
NSSPC ID- 72-012A-14 INVESTIGATIVE PROGRAM
CODE EL-4, SCIENCE
INVESTIGATION DISCIPLINE(S)
ASTRONOMY
PLANETARY ATMOSPHERES
20DIACAL LIGHT
PERSONNEL
PI = J4.L. WEINEERG U OF FLORIDA
OI - M.S. HANNER NASA=JPL
BRIEF DESCRIPTION
The Iraging Photopolarimeter (IPP) experiment (also
carried an Pioneer 11) was used to obtain maps of the zodiacal

Light distribution in two colors, blue (3900 to 4900 A) and red
(S8CQ0 to 700¢ A). In each color, the maps were constructed out

of the integrated-detector-response (1/64 of a roll period),
spin-scan point-imaging data obtained by viewing through a 40
by 4D-mrad fieig-stop aperture. This work was performed
during the cruise portion of the wmission, bPetailed
simultaneous radiometric and polarimetric maps of both sky
colors were made as the spacecraft swept out a 360-deg clock
angle swath, and the telescope and cptits were stepped in cone

angle (the angle between spacecraft spin axis and the telescope
optical axis). At each discrete cone angle, a 20-roll
measurement cycle occurreds, consisting of 10 rolls for the
accumulation of the data ano for calibration, alternated with
10-rall periods wused for the telemetry of the data. Ouring a
data roll, the signals from four detectors (2/color) were
integrated over a time interval equat to 1/64 of the roll
period. The four channels provided simultaneous measurements
at two orthogonal polarization azimuths in the two spectral
tands. The polarization was sampled parallel and perpendicular
to the oplane containing the spacecraft spin axis and the
optical axis of the tel{escope. Radiocactive calibration was
provided by a radioisotope-activated phosphor source. ALl such
data were fcrmatted to produce a sky wmap, 360 deg in clock
angle by 141 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 (£/3.4), 2) a focal plane wheel containing
field-of-view apertures, depolarizers, calibration source,
etc.s 3 a sollaston prism to split Llight into two
orthogonally polarized beaws, (4) a 45-deg dichromatic mirror
that reflected wavelengths Less than 5500 A (blue beam) and
transmitted all Light of greater uavelength (red beam), (5) tor
each spectral beam (tuo polarizations), a filtering ccated
relay lens and folding mirrors, and (6) for each spectral beanm.,

two Bendix channeltron detectors (blue, bialkali 5-11
ghotocathodes; reds $-20 photocathodes) to register the
intensity in each polarization component.
------ PICNEER 11, WEINBERG -
INVESTIGATION NAME- 20DIACAL~-LIGHT TWO-COLOR
PHOTOPOLARIMETRY
NSSDC ID- 73-019A-15 INVESTIGATIVE PROGRAM
CODE EL-4, SCIENCE
INVESTIGATION DISCIPLINE(S)
ZODIACAL LIGHT
PLANETARY ATMOSPHERES
ASTRONOMY
FERSONNEL
PI = J.L. WEINBERG SPACE ASTRONOMY LAe
OI = M.S. HANNER NASA=JPL

BRIEF DESCRIFTION
The l1maging Photopolarimeter (IPP) experiment was used to
obtain maps of the zodiacal light distribution in two colors,
tlue (3900 tc 4900 A) and red (SECO0 to 706L A). In each color,
the naps were tonstructed aut of the
integrated-detector-response (1/64 of a roll period), spin-scan
point-imaging data obtained by viewing through a 40- by 40-mrad
field-stor aperture. This work was performed during the cruise
portion of the wmission, In detail, simultaneous radiometric
and potarimetric maps of the sky in both colors were made as
the spacecraft swept out a 36C-deg clock angle swath, and the
telescope and optics were stepped in cone angle (the angle
between spacecraft spin axis and the telescope optical axis).
At each odiscrete cone angle, a 2(-roll measurement cycle
occurred, consisting ot 10 rolls for the accumulation of the
data and for calibration, alternated with 10-roll periods used
for the telemetry of the data. During a data roll, the signals
from four detectors (2/coior) were integrated over a time
interval equal to 1764 of the roll period. The four channels
provideg simultaneous measurements at two orthogonal
polarizaticn azimuths in the two spectral bands. The
golarization was sampled paraliel and perpendicular to the
pltane
of the telescope.
radioisotope~activated

containing the spacecratt spin axis and the optical axis
Radiocactive calibration was provided by a
such data were

phosphor source. ALL




formatted to produce a sky map, 360 deg in clock angle by 141
deg in cone angle. The experimental train for the 1PP package
consisted ot the following elements: 1) a
near-diffraction-linited 2.54¢cm Maksutov catadicptric
tetescope (f73.4); @) a focal plane wheel containing
field-of-view apertures. depolarizers, calibration source,
etc.; (3) a wollaston prism to split the Light into twc
orthogonally polarized beams, (4) a 45-~deg dichromstic wirror
that reflected wavelengths Lless than 5500 A (blue beam) and
transmitted all Light of greater wavelength (red beam), (5) ter
each spectral beam (two polarizations) a filtering» coated
relay lens and folding mirrors, and (6) for each spectral beam,
two Bendix channeltron detectors (blue - biatkali s-11
chotocathodes, re¢ =~ S-20 phctocathcdes) to register the
intensity in each polarization component. (Note: a similar
experiment was also aboard Pioneer 10.) pata include the
interclanetary regicn.
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Interplanetary Investigations
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INTERPLANETARY

Plate 7. This is a collection of press release images of typical
spacecraft designed solely to conduct investigations in interplanetary
space. (A) Pioneer 5 investigated particles and fields in ciscytherean
space, including solar flares and the solar wind. (B) Pioneer 6
investigated interplanetary phenomena in ciscytherean space to within
about 0.814 AU of the sun. (C) Pioneer 9 collected scientific data on
the electromagnetic and plasma properties of the interplanetary medium.
(D) Helios-A investigated the properties and processes in interplanetary
space in the direction of and close to the sun.
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INTERPLANETARY INVESTIGATIONS

INTRODUCTION

There were seven missions which were designed solely to make investigations in
interplanetary space. These were Pioneers 5, 6, 7, 8, and 9, and Helios-A
and -B. There were 54 investigations for which NSSDC has data or sources for
obtaining data. These cover three categories which are (1) Particles and
Fields, (2) Radio Science and Celestial Mechanics, and (3) Interplanetary
Particles. Table 1 and Appendix C show the investigations in more detail.
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SPACECRAFT

ARNACRLNAASAARNARRAARENANANR PIONEER SHnAAfsnacidtortanaasantds appropriate tc the satetlite distance from the earth.

ARRENERRARARAANNRSASANAANARS PIONEER  70RA0dAansdasahdskantden
SPACECRAFT COMMON NAME- PIONEER §
ALTERNATE NAMES- 19680 ALPHA 1, 00027

SPACECRAFT COFMON NAME- PIONEER 7

NSSDC ID- 60-001A ALTERNATE NAMES~ PIONEER-B, 02398
LAUNCH DATE- 03/11/60 WEIGHT- 43. K6 NSSDC 1D~ 66-075A
LAUNCH SITE~ CAPE CANAVERAL- UNITED STATES
LAUNCH VEHICLE=- THOR LAUNCH DATE~ 08/17/66 WEIGHT- 138. X6
LAUNCH SITE~- CAPE CANAVERAL., UNITED STATES
SPONSORING COUNTRY/AGENCY LAUNCH VEHICLE- DELTA
UNITFED STATES NASA=-GSSA
UNITED STATES 0OD -USAF SPONSORING COUNTRY/AGENCY
UNITED STATES NASA~QSSA
INITIAL ORBIT PARAMETERS
ORBIT YYPE- HELIOCENTRIC EPOCH DATE- 03/11/60 ORBIT PARAMETERS
ORBIT PERIOD~- 311.6 DAYS INCLINATION- 3.35 DEG ORBIT TYPE~ HELIOCENTRIC EPOCH DATE- 02/12/76
PERIAPSIS~ 0.7061 AU RAD APOAPSIS~ 0.9931 AU RAD ORBIT PERIOD- 402.9 DAYS INCLINATION- 0.098 DEG
PER1APS1IS~- 1.009 AU RAD APOAPSIS- 1.125 AU RAD
PERSONNEL
PM = C.F. HALL(NLA) NASA=ARC PERSONNEL
PM - C.F. HALL(NLA) NASA=ARC
BRIEF DESCRIPTION PS ~ J.H. WOLFE NASA-ARC
Pioneer 5 (1960 alpha 1) was a spin-stabilized space
probe used to investigate interplanetary space between the BRIEF DESCRIPTION
orbits of earth ano Venus. The spacecraft measured magnetic Pioneer 7 was the second in a series of solar-orbiting.
field ophenomena, solar flare particles, and ionization in the spin-stabiltized, solar-cell and battery-powered satellites
interclanetary regicn. The digital cata were trarsmitted at 1. cesigned to obtain measurements of interplanetary phenomena
8, and 64 bps+, depending on the distance of the spacecraft from trom widely separated points in space on a continuing basis.
the earth and the size of the receiving antenna. Weight The spacecraft carried experiments to study positive ions and
Limitations on the solar cells prevented continuous operation electrons in the solar wind, the interplanetary electron
of the telemetry transmitters. About four operations of 25-rin density (radio propagation experiment), solar and galactic
dyration were scheduled per day with occasional increases cosmic rays, and the interplanetary magnetic field. Its main
during times of special interest. A total of 138.9 h ot antenna was a8 high-gain directional antenna. The spacecraft
operation was ccepcleted, and over 3 million binary bits of data was spin-stabilized at about &0 rpm, and the spin axis was
were received. The major portion ot the data was received at perpendicular to the ecliptic plane and pointed approximately
the Manchester and Hawaii tracking stations because their toward the south ecliptic pole. By ground command, one of five
antennas provided gric reception. Pioneer 5 performed normally bit rates, one of four data formats, and one of four operating
until April 30, 19€(, after which telemetry transsission tecane wodes could te selected. The five bit rates were 512, 256+ 64,
too infrequent for any significant addition to the data. The 16, and 8 bps. Three ot the four data formats contained
spacecraft estabtished a communications Link with the earth primarily scientific data and consisted of 32 seven-bit words
trom a record cgistance of 22.5 millicn wiles on June 26, 1960, rer trame. One scientific data format was used for the two
which was the last day of transmission. highest bit rates. Another was used for the three lowest bit
rates. The third contained data from only the radio
KRR ARRN AR AR R RS ANSAAR® PIONEER GANSARAARANENARSRRNA R R AR E propagation experiment. The fourth data format contained

mainly engineering data. The four operating modes were (1)
real time, (2) telemetry store, (3) duty cycle store, and (#)

SPACECRAFY COMMON NAME- PIONEER 6 memory readout. In the real-time mode, data were sampled and
ALTERNATE NAMES- PICNEER-A, 01841 transmitted directly (without storage) as specified by the data
tormat and bit rate selected. In the telemetry store mode,

NSSDC ID- 65-105A data were stored and transmitted simultanecusly in the format
and at the bit rate setected. In the duty cycle store mode, a

LAUNCH DATE- 12/16/65 WEIGHT~ 146. KG single frame ot scientitic data was collected ano stored at a
LAUNCH SITE~- CAPE CANAVERAL ., UNITED STATES rate of 512 bps. The time period between which successive
LAUNCH VEHICLE=~ DELTA frames were cotlected and stored could be varied by groung
tommand between 2 and 17 min to provide partial data coverage

SPONSORING COUNTRY/AGENCY for periods up to 19 h, as Limited by the bit storage capacity.
UNITED STATES NASA=-0SSA In the memory reacdout mode, data were read out at whatever bit

rate was appropriate to the satellite distance from the earth.
ORBIT PARAMETERS

ORBIT TYPE- HELICCENTRIC EPOCH DATE~ 07/15/75 NEARRRANSRARA IR A RSN RARRANS PIONEER G AANEahaadnasaNaawanaawnn

ORBIT PERIOD- 311.1 DAYS INCLINATION=- 0.168 DEG

PERIAPSIS~— 0.813 AU RAD APOAPSIS~ 0.983 AU RAD

SPACECRAFT COMMON NAME- PIONEER 8

PERSONNEL ALTERNATE NAMES- PIONEER-C., 03066

PM ~ C.F. HALL(NLA) NASA-ARC

PS - P. DYAL NASA-ARC NSSDC ID= 67-123A
BRIEF DESCRIPTION LAUNCH DATE- 12/13/67 WEIGHT~- 146. KG

Pioneer € was the first in & series of sclar-orbitirg, LAUNCH SITE=- CAPE CANAVERAL, UNITED STATES
spin-stabilized., solar-celi and battery-powered satellites LAUNCH VEHICLE- DELTA
designed to obtair measurements on a continuing basis ot
interplanetary phenomena from widely separated points in space. SPONSORING COUNTRY/AGENCY
Its experiments stLdied the positive ions and electrcns in the UNITED STATES NASA-CSSA
solar wind, the interplanetary electron density (radio
propagation experiwent), solar and galactic cosmic rays, and ORBIT PARAMETERS
the interplanetary magnetic fieid. Its main antenna was a ORBIY TYPE- HELIOCENTRIC EPOCH DATE- 09/17/75
high-gain directional antenna. The spacecratt was ORBIT PERICD- 387.5 DAYS INCLINATION- 0.657 DEG
spin-stabilized at about 60 rpm, and the spin axis was PERIAPSIS = 0.992 AU RAD APOAPSIS- 1.088 AU RAD
perpendicutlar to the ecliptic plane and pointed toward the
scuth ecliptic gole. By ground comrand, one of five bit rates, FERSONNEL
one of four data formats, and one of four operating modes could PM -~ C.F. HALL(NLA) NASA~ARC
be selected. The five bit rates were 512, 256, 64» 16, ana 8 PS = J.H. WMWOLFE NASA-ARC
eps. Three of the four data formats contained primarily
scientific data anc consisted of 32 seven-bit words per frare. BRIEF DESCRIPTION
One scientific data format was for use at the twuo highest bit Pioneer & was the third in a series of sotar-orbiting.,
rates, Another was for use at the three (owest bit rates. The spin-stabilized, solar~cell and battery-powered satetlites
third eontained cata trom crky the radic propagation designed to obtain measurements of interplanetary phenomena
experiment. The fourth data format contained mainly from widely separated points in space on a continuing basis.
engineering data. The four operating modes were real time, The spacecraft carried experiments to study the positive ions
telemetry store, duty cycle store, and memory readout. In the and electrons in the sotar wind, the interplanetary electron
real-time mode, data were sampleo and transmitted directly density (racic propagation experiment), solar ano galactic
(without storage) as specified by the data format and bit rate cosmic rays, the interplanetary magnetic field, cosmic dust,
selected. In the telemetry store mode, data were stored and and electric tields. its main antenna was a high-gain
transmitted simultaneously in the format and at the bit rate directional antenna. The spactecraft was spin-stabilized at
selected. In the duty-cycle store wmodes, a3 single frame cf about &0 rc®, and the spin axis was perpendicular to the
scientific data was collected and stored at a rate of 512 bgs. ecliptic ptane and pointed toward the south ecliptic pole. by
The time interval between the collection and storage of ground command, one of five bit rates, one of four data
successive frames could be varied ty ground comrand betweer 2 tormats, and one of four operating modes could be selected.
and 17 w®in to provide partial data coverage for periods up to The five bit rates were 512, 256+ 64, 16, and 8 bps. Three of
19 hs, as timited by the bit storage capacity. 1In the memory the four data formats were used primarily for scientific data
reagout wode, dats were read out at whatever bit rate was and consisted of 12 seven-bit words per frame. One scientific
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data format was used at the two highest bit rates. Another was
used at the three Lowest bit rates. The third was used fcr
data from only the radio propagation experiment. The fourth
data format was used wmainly for engineering data. The four
operating modes were (1) real time, (2) telemetry store, (3)
duty cycle stcres, and (4) merory readout. In the real-tise
aode, data were sawpled and transmitted directly (without

storage) as specified by the data format and bit rate selected.
In the telemetry store mode, data were stored and transmitted
simultaneously in the format and at the bit rate selectea. 1In
the duty cycle store mode, a single frame of scientific datas
was collected and stored at a rate of 512 bps. The tise
interval between the collection and storage of successive
trames could be varied by ground command between 2 and 17 ain
to provide partial data coverage for periods up to 19 h, as
limited by the Lit storage capacity. In the aemory readout
sode, data were read out at uhatever bit rate was approgpriate
to the satellite distance fros the earth.

AtssdRREARARNARRARAAANANARARe PIONEER @

SPACECRAFT COMMON NAME- PIONEER 9
ALTERNATE NAMES- PIONEER-D, PL-684K
03533

NSSDC ID- 6B-100A
LAUNCH DATE- 11/18/68

LAUNCH SITE- CAPE CANAVERAL, UNITED STATES
LAUNCH VEHICLE- DELTA

WEIGHT- 147. KG

SPONSORING COUNTRY/AGENCY
UNITED STATES NASA-OSSA
ORBIT PARAMETERS

ORBIT TYPE- HELIOCENTRIC EPOCH DATE=- 02/27/76

ORBIT PERIOD~- 297.6 DAYS INCLINATION~ 0.086 DES

PERIAPSIS= 3.754 AU RAD APOAPSIS=- 0.990 AU RAD
PERSONNEL

PM = C.F. HALL(NLA) NASA=ARC

PS - P. DYAL NASA-ARC

BRIEF DESCRIPTION

Pioneer 9 was the fourth in a series ot solar-ordbiting,
sgpin-stabilized, and solar-cell and battery-powered satellites
designed to obtain measuresments ct interplanetary phenomena
trom widely separated points in space on a continuing basis.
The spacecraft carried experiments to study the positive ions
ard electrons ir the solar wind, tfte interplanetary electrcn
density (radio propagation experiment), solar and galasctic
cosmic rays, the interplanetary magnetic field, cosmic dust,
and etectric fields. Also, a new coding process was
ieplemented for Pioneer 9. Its wain antenna was @ high-gain
directional one. The spacecraft was spin-stabilized at sbout
60 rpm, and the spin axis was pergendicular 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 512, 256, 64, 16, and 8 bps. Three of the four data
formats contained privarily scientific data and ccnsisted of 32
seven-bit words per frame. One scientific data format was used
at the two highest bit rates, snother was used at the three
lowest bit ratesr and the third contained data from only the
radic-propagation exgeriment. The fcurth data format contained

mainly engineering data. The four operating wodes were
reat-time, telemetry-store, duty-cycle store, and memory
readout. In the real-time mode, data were sampled and

transmitted directly (without storage) as specified by the data
format and bit rate selected. 1In the telemetry~store modes
data were stored and transeitted simultaneously in the format
and at the bit rate selected. In the duty-cycle store mode, a

single frame of scientific data was collected and stored at 2
rate of 512  bps. The time period between collection and
storage of successive frames could be varied by ground command
between 2 and 17 wxin to proviae partial data coverage for
periods of up to 19 h, as Limited by the bit-storage capacity.

In the memory readout mode, data were read out at whatever bit
rate was approgriate to the satellite distance from the earth.

AASANN R AR R NN SN EATARANERANSE HELIOS-Addsenaeanssnsnsnsensassans

SPACECRAFT COMMON NAME~- HELIOS-A
ALTERNATE NAMES- HELIO=-A, PL-T74]1A
HELIOS 1

NSSDC ID- T4-097A

LAUNCH DATE=- 12/186/74 WEIGHT- 371.2 KG
LAUNCH SITE~ CAPE CANAVERAL ., UNITED STATES

LAUNCH VEHICLE=~ TITAN

SPONSORING COUNTRY /AGENCY
FED REP OF GERMANY
UNITED STATES

BRWF
NASA-0SSA
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ORBIT PARAMETERS

ORBIT TYPE- HELIOCENTRIC EPOCH DATE- 01/16/75

ORB1T PERIOD- 190.15 DAYS INCLINATION- 0.82 DEG

PERIAPSIS= 0.3095 AU RAD APOAPSIS- 0.985 AU RAD
PERSONNEL

PR - A, KUT2£ER GES FUR WELTRAUMFORSCH

PR - G.¥. OUSLEY NASA-6SFC

PS ~ H. PORSCHE DFVLR

PS - J.H. TRAINOR NASA-GSFC
BRIEF DESCRIPTION

This sSpacecraft was one of & pair of deep space probes

developed by the Federal Republic of Germany (FRG) 1in o
coop tive gprogram with NASA. Experiments were provided by
scientists from both FR6 and the U.S. NASA supplied the

Titan/Centaur launch vehicle. The spacecratt was equipped with
two booas and e 32-m electric dipole. The payload consisted of
a fluxgate magnetometer; electric and magnetic wave
experiments, which covered various bands in the fregquency range
6 Hz to 3 MHz; charged-particle experiments, which covered
various energy ranges starting with solar wind thersal energ
and extending to 1 GeV: o zodiacal-light experiment; and a
sicroseteorcia experiment. The purpose of the mission vas to
make pioneering measuresents of the interplanetary sedium from
the vicinity of the earth's orbit to 0.3 AU. The spin axis v
normal to the ectiptic, and the nominal spin rate was 1 rps.
The outer spacecraft surface was dielectric, effectively
(because of the sheath potential) raising the Llowv-energy
threshold for the solar wind plasma experiment to as high as
100 ev. Also, sheath-related coupling caused by the spacecraft
antennae prcouced interference with the wave experisents. The
spacecraft was capable of being operated at bit rates from 4096
to 8 bps, variable by factors of two. while the spacecraft was
moving to perihelion, it was generally operated from 64 to 256
tps; and near 0.3 AU, it was operated at the highest bit rate.
Because of o deployment failure of one axis of the 32-m,
tip-to-tip, dipole antenna, one axis was shorted, causing the

antenna to function as e monopole. The major effect ot this
ancealy was to increase the effective instrument thiresholds,
and to introduce additional wuncertainties in the effective
antenna tength. Instrument descriptions written by the
experimenters were published (some in German, some in English)
in the jourral Raumfahrtforschung, v. 19, n. S, 1975,

ALACARAGRRRGRANSNSIERNRINANS HELIOS~Bataneanntwnodntinsonnannen

SPACECRAFT COMMON NAME=- HELIOS-B
ALTERNATE NAMES~ HELIO-8., PL-T751A
HELIOS 2

NSSDC 1D~ 76-003A
LAUNCH DATE- €1/15/76é

LAUNCH SITE- CAPE CANAVERAL ., UNITED STATES
LAUNCH VEHICLE=- TITAN

WEIGHT~ 371.2 K&

SPONSQRING COUNTRY/AGENCY
FED REP OF GERMANY
UNITED STAYES

BMMF
NASA-0SSA

INITIAL ORBIT PARAMETERS

ORBIT TYPE- HELIOCENTRIC EPOCH DATE~ 07721776

ORBIT PERIOD= 185.6 DAYS INCLINAFION= 0. DE6

PERIAPSIS~ 0.289 AU RAD APOAPS IS~ 0.983 AU RAD
PERSONNEL

PM - AL KUTZER GES FUR WELTRAUMFORSCH

PR - G.W. OUSLEY NASA~GSFC

PS = H. PORSCHE DFVLR

PS = J.H. TRAINOR NASA-GSFC

BRIEF DESCRIPTION

This spacecraft was one of e pair of deep~space probes
developed by the Federal Republic of Germany (FRG) 1in »
cooperative program with NASA. Experiments were provided by
scientists from both FRG and the U.S. NASA supplied the

Titan/Centaur launch vehicle. The spacecraft was equipped with
two booms and a 32-m electric dipole. The payload consisted of
a fluxgate magnetometer; electric and magnetic wave
experiments, which covered various bands in the freguency range
6 Hz to 3 MHz; charged particle experiments, which covered
various energy ranges starting with sclar wind thermal energies
and extending to 1 GeV: e zodiacal lLight experiment; and a
micrometecroid experiment. The purpose of the mission was to

make oioneering measurements of the interplanetary aedium froa
the vicinity of the earth's orbit to 0.3 AU. The spacecraft
was spin stabilized with the spin axis normal to the ecliptics

The outer surface wvas coated
resulting in o plasma-sheath
Sheath-related coupling caused by

and a nominal spin rate of 1 rps.
with a conductive wmaterial,
gotential of typically 5 ev,

the spacecraft antennae produced interference with the vave
experiments., but the character ot the interference was
different from that observed on the Helios-A spacecraft. The
spacecraft was capable ot being operated at bit rates of from

4096 to 8 bps, variable by factors of
spatecraft was moving to perihelion.,
from 64 to 256 bps: near 0.3 AU, it was operated at higher bit
rates. Because of difficulty encountered with the high-gain
antenna, and scheduling conflicts with Viking, relatively fewer
high-bit-rate data were obtained from Helios-B than were
avaitable frcm Helios=A. Instrument descriptions written by
the experiments are published (some in German, some in English)

two. While the
it was generally operated




in the iournal Raumfahetforschung, v. 19, n. 5., 1975.

INVESTIGATIONS

PARTICLES AND FIELDS

m-=---- PIONEER 6+ BRIDGE---===== —emmmnee e mm e ommeemcoaan

INVESTIGATION NAME- SOLAR WIND PLASMA FARADAY (UP

NSSDC ID- 65-105A-(2 INVESTIGATIVE PROGRAM
CODE EL-4, SCIENCE
INVESTIGATION DPISCIPLINEC(S)
PARTICLES AND FIELDS
SPACE PLASMAS
PERSONNEL
PI - H.S. BRIDGE MASS INST OF TECKH
LAZARUS MASS INST OF TECH
SCHERB U OF WISCONSIN

BRIEF DESCRIPTION

A wultigrid Faraday cup with two semicircular, coplanar

collectors was wused to study solar wind ions and electrons.
The instrument had 14 contiguouss, energy-per-charge (E/@)
channels between 75 and 9485 v fcr positive ionss and fcur

energy-per-charge channels 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 plare,
enabling a rough determination of solar wind butk flow
perpendicular to the ecliptic plane. buring every second
spacecraft rotation and at one voltage level, the sum of the
currents from the collectors was obtained in 28 contigucus
11.25-deg anguiar sectors (from -a% deg to 270 degs. with 0 deg
being the spacecraft-sun line). The eight measuresents about
the sun-earth Line (-45 deg to 445 deg) were telemetered, but
only the largest measurement in each succeeding 45-deg interval
(45 deg to 270 deg) was telemetered. In addition, during this
rotation, the current from one ot the collectors was measured
in all twenty-eight 11.25-deg sectors, and the targest was
identified and telemetered (both magnitude and sector)., A
complete set of positive ion measurements and one energy
channel of electron measurements were completed every 32 s.
The time between each 32-s group c¢f measurements variec with
the bit rate., For a more complete description, see J. Geophys.
Res.s v. 7l¢ p. 3787-3791., August 1966.

-e~---- PIONEER 7, BRIDGE---=---====-= —————- eooeeam B e --

INVESTIGATION NAME~- SOLAR WIND PLASMA FARADAY CUP

NSSDC ID- 66-~075A-02 INVESTIGATIVE PROGRAM
CODE EL-4» SCIENCE
INVESTIGATION DISCIPLINE(S)
PARYICLES AND FIELDS
PERSONNEL
PI - H.5, BRIDGE MASS INST OF TECH

BRIEF DESCRIPTION
A multigeid
collectors was

Faraday cup with two semicircular, coplanar
used to study solar wind jons and electrcns.
The instrument had 14 contiguous energy-per-charge channels
between 75 and 9485 v for positive ions and four
energy-per~charge channels betweer 115 and 1600 Vv tor
electrons. The instrument view axis was perpendicular to the
spacecraft spin axis and paraliel to the ecliptic plane. The
Line separating the two collectors Lay in the ecliptic planes,
enabling a rough determination cf solar wird bulk flcw
perpendicular to the ecliptic ptane. during every second
spacecraft rotastion and at one voltage level, the sum of the
currents from the coltectors was obtained in 28 contigucus
11.25-deg angular sectors (from -4% deg to 270 deg., with 0 deg
being the spacecraft-sun line), The eight measurements about
the sun-earth Line (-45 deg to +45 deg) were telemetered, but
only the Llargest measurement in eachk succeeding 45-deg tnterval
(45 deg to 270 deg) was telemetered. In addition, during this
rotation the current from one of the tollectors was measured in
atl twenty-eight 11.25-deg sectcrs, and the Llargest was
identified and telemetered (both magnitude and sector). A
complete set of fgositive don measurements and one electron
measurement were completed every 32 s. The time between each
32-s group of measurements varijed with the bit rate., The
experiment worked weli from Launch until it became inoperable
in November 1972, For wmore complete information, see J.
Geophys. Res., v. 71, pp. 3787-3791, August 1966.

PIONEER 6+ LEVY=ecor=ccan oo .

INVESTIGATION NAME- SUPERIOR CONJUNCTION FARADAY ROTATION

NSSDC 10~ 65-105A-08 INVESTIGATIVE PROGRAM

CODE EL-4, SCJENCE

INVESTIGATION DISCIPLINE(S)
HIGH ENERGY ASTROPHYSICS
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PERSONNEL
Pl - G.5. LEVY NASA=JPL
BRIEF DESCRIPTION
This experiment utilized measurements of the polarization
of the spacecraft telemetry signal to obtain measurements of
the relative faraday rotation due to the interplanetary medium
and the earth's ionosphere.

PIONEER T~ LEVY -

INVESTIGATION NARME- SUPERIOR CONJUNCTION FARADAY ROTATION

NSSDC ID- 66-075A-08 INVESTIGATIVE PROGRAM
CODE EL-4, SCIENCE
INVESTIGATION DISCIPLINE(S)
HIGH ENERGY ASTROPHYSICS
PERSONNEL
Pl = G.S. LEVY NASA=JPL

BRIEF DESCRIPTION

This experiment utrilized measurements of the polarization
of the spacecraft telemetry signal to obtain measurements of
the relative Faraday rotation due tc the interplanetary medium
and the esrth's ionosphere.

PLONEER 9, WOLFE

INVESTIGATION NAME~ SOLAR PLASMA DETECTOR

NSS0C ID- 6&~100A-02 INVESTIGATIVE PROGRAM
CODE EL~-4, SCIENCE
INVESTEGATION DISCIPLINE(S)
SPACE PLASMAS
PARTICLES AND FIELDS
PERSONNEL
Pl = J.H. WOLFE NASA-ARC
0l - D.D. MCKIBBIN NASA=ARC

BRIEF DESCRIPTION

A truncated hemispherical electrostatic analyzer (120-deg
totat parallel-plate curvature) with three contiguous current
collectors was wused to study the directional intensity of the
electrons ang positive ions in the solar wind. Ilons were
detected in 30 (ogarithmically equispaced energy per unit
charge (E/Q) steps trom 150 to 15,000 V. There was an electron
mode ot operation in which electrons were measured in 14
Logarithmicatly equispaced E/Q steps ranging from 12 to 1000 V.

There was also s 2ero E/Q, or background, step. The three
collectors measured particles incident from three different
centiguous angutar intervais relative to the Sspacecratt

equatorial plane (same as the ecliptic plane). Two tollectors
measured flux from 10 to 85 deg on either side of the
spacecraft equatorial plane, and the third measured flux in a

20-deg interval centered on the spacecraft equatorial plane.

As the <spacecraft was spianing, fluxes uere measured in 23
possible 2-13/16-deg-wide azimuthal angular sectors. Seventeen
of these sectors were contiguous and bracketed the solar

direction, The remaining six sectors were widely spaced. The
instrument had three modes of data collection: polar scans
azimuthal scan, and maximum flux. At the tuco highest bit rates

(512 and 256 bps), the polar~scan mode was alternated with the
szimuthal scan mode at each €/0 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 reported for each coliector. 1In the azimuthal scan mode.,
the peak flux observed in the 23 azimuthal sectors was recorded

for the <central collector at each £/4 step. At the low bit
rates (64, 16, and 8 bps), the maximum flux mode was used at
each E/@ step followed by either (1) for ions, a polar scan and
an azimuthal scan at that €/Q step where the peak flux
measurement during the maximum flux mode was obtaineds, or (2)
for electrons, a polar scan and an azimuthal scan at E/Q@ = 1¢0
V. In the wmaximum flux mode, only the central collector was

observed, and the peak flux obtsined and the azimuthal
direction (to 2-13/16 deg) of the observation were reported. A
cospiete set of measurements consisted of seven sets of ion
measurements (at each E/@ step) and one set of electron
measurements (at each E/@ step). At the high bit rates (512
and 256 bps) one set of ion measurements took £2 s and one set
of electron measurements, 38 s. At the low bit rates (64, 16~
and 8 bps). one set of ion measurements took 37 s and One set
of electron measurements, 28 s. At 64 bps, a complete set of
xeasurements (seven idons plus one electron) was taken and
telemetered every 402.5 s. At 16 bpss, it took 1610 s» and. at
8 bps, it took 3220 s.

HELIOS=~A» ROSENBAUER - ~-===ec--mcce—mrcccw—ceaao—x
INVESTIGATION NAME- PLASMA DETECTORS

INVESTIGATIVE PROGRAM
CODE EL-4700-0P, SCIENCE

NSSDC ID=- T74-097A-09

INVESTIGATION DISCIPLINE(S)
PARTICLES AND FIELDS -
SPACE PLASMAS




PERSONNEL

PI = H.R. ROSENBAUER MPI=-AERONOMY
01 ~ H. PELLKOFER MPI-EXTRATERR PHYS
0I = J.H. WOLFE NASA=ARC

BRIEF DESCRIPTION

This experiment (E1) employed three plasma analyzers fcr
positive ions and one for electrons. AlLL detectors were
mounted normal to the spin axis. Positive ions with energy pef
charge within the range 0.155 to 15.32 keV/Q were measured in
two angular dimensions using a cosbination of a hemispherical.,
a quadrispherical, and a sinusoidally shaped electrostatic
analyzer. Electrons with energy from 0.5 to 1660 eV were
measured with a hesispherical electrostatic aralyzer in cne
dimension. The experiment operated in several modes, with
differing time resolution depending in detail on telemetry
fcrmat and satellite bit rate. Tyrical time resctution was cr
the order of a minute. Also, whenever the special shock alarm
mode was triggered by experiments -04 or =01,
high-time-resotlution plasma data for a period before and after
the event was recorded into sracecraft memory for later
transmission. Because the spacecraft body was dietectric,
sheath potentijals ot up to 100 ev degraded the usefulness of
data taken in tte Llower electrcr-energy channels. This
phenomenon was judged to have minimal effects on the usefulness

of the ion data. Ffor more detailed information see p. 226 of
Raumfahrtforschung, v. 19, n. 5, 1975.
=~===== HELIOS=B, ROSENBAUER-=--~--~weececeocroccacemccaccaacan

INVESTIGATION NAME- PLASMA DETECIORS

NSSDC ID- 76-003A-09 INVESTIGATIVE PROGRAM
CODE EL-4/C0~-OP, SCIENCE
INVESTIGATION DISCIPLINE(S)
PARTICLES AND FIELDS
PERSONNEL
Pl - H.R. ROSENBAUER MPI-AERONOMY
0l =~ H. PELLKOQFER MPI-EXTRATERR PHYS
01 - J.H. WOLFE NASA=ARC

BRIEF DESCRIPTION

This experiment (E1) employed three plasma analyzers for
pcsitive ions ano cne for electrons. ALl  detectors were
mounted normal to the spin axis. Positive ions with energy gert
charge within the range 0.155 to 15.32 keV/Q were measured in
two angular dimensions using a combination of a hemispherical.,
a Gquadrispherical, and a sinusoically-shaped electrostatic
analyzer. Electrons with energy frosm 0.5 to 1660 eV were
measured with a hemispherical electrostatic analyzer in one
dimension, The experiment operated in several modes with
differing time resolution depending in detail on telemetry
format and satellite bit rate. Typical time resolution was on
the order of a minute. Also, whenever the special shock alarm
mcde was triggered by exgeriments -04 or -01.
high-time-resoiution plasma data for » period starting before
and ending atter the event were recorded into spacecraft memory
fer Later transmission. Because the spacecraft body was coated
with a conductive coating, the sheath potentials were atout 5
eV, causing far Lless degradation in the usefulness of data
taken in the Llower electron energy channels than on the
and almost no effect on the ion ocata. fer
information see p. 226 of Raumfahrtforschung, v.

Helics-A spacecraft.,
more
19, n.

detailed
5, 1975.

- HELIOS=A, GURNETT=o-=eccconanc

INVESTIGATION NAME- SOLAR WIND PLASMA WAVE

NSSDC ID- 74-097A-04 INVESTIGATIVE PROGRAM
CODE EL-4/C0-0P, SCIENCE
INVESTIGATION DISCIPLINE(S)
IONOSFHERES AND RADIO PHYSICS
PARTICLES AND FIELDS
PERSONNEL
Pl = D.A., GUHRNETTY U OF 10uwA
0I - P.J. KELLOGG U OF MINNESOTA
01 = S.J. BAUER GRA2 U
0l - R.G6G. STONE NASA-GSFC
BRIEF DESCRIPTION
This experisent (ESa) shared the 32 wm, tip-to-tip
electric antenna with experiments -05 and -06. The instrusent

consisted of a 16-channel spectrum aralyzer with approxizately

Logarithmically equispaced center frequencies., 16 Log
COMPressors, 16 R-C integrators for averaging the Llog
cempressed electric field amplituce between readouts, and 16

peak detectors which were reset after readout. The 16 averages
and 16 peak log values were sampled almost simultaneously. The
channels covered the frequency range of about 20 Hz to 20C kHz.

with four chanrels per decade of frequency. The lcg
compressors had a cynamic range Of 100 d8. Sampling rate
depended in detail on the spacecraft bit rate and telemetry
format. The fastest real-tire televetered rate was for 16
averages and 16 peak values to be sampled every 1.325 s.
whenever a very strong signal was detected in a pre-selected
thannel, the shock alarm data mode was initiated in which the
electric field spcectrum, magnetic fieid, and plasma data were
recorded into spacecraft memory for a period starting before
and terminating aftter the triggering signal time. The maximum

108

sampling rate of the spectrum
samples per s for each channel.

data in this mode was 14.2
One half of the dipole antenna

failed to extend properly and was short circuited to the
spacecraft ground. The resultant configuration was that of a
monopole which was calcutated to have an effective length of

approximately 8 The primary detrimental effects werse the
loss of 6 ¢B in E field sensitivity due to the shortened
antenna and the increase in the 178 kHz channel by 25 dB.
solar cell and sheath effects caused interference in the Lowest
6 channelS (which was Lless severe yith increasing channel
frequency). fFor more details, see J. Geophys. Res., v. 82, p.
632, 1975, and p. 245-247 of Raumfahrt¥orschung, v. 19, n. 5,
197s.

-====~= HELIOS-B., GURNETT

INVESTIGATION NAME- SOLAR WwIND PLASHMA WAVE

NSSPC ID=- T76-003A-04 INVESTIGATIVE PROGRAN
CODE EL-4/CO-0P» SCIENCE
INVESTIGATION DISCIPLINE(S)
PARTICLES AND FIELDS
IONOSPHERES AND RADIO PHYSICS
PERSONNEL
Pl = D.A. GURNETT U OF I0WA
0l - P.J. XELLOGE U OF MINNESOTA
01 = 5.J. BAUER GRAZ U
0I = R.G. STONE NASA-GSFC
BRIEF DESCRIFTION
This experiment (ESa) shared the 32-m, tip-to-tip-
electric antenna with experiments -05 and -06. The instrument

consisted of a l6-channel spectrum analyzer with approzisately
Logarithmically equispaced center frequencies, 16 Log
campressors, 16 R-C integrators for averaging the
tog-compressed, electric field amplitude between readouts, and
16 peak detectors which were reset after readout. The 16
averages anag 16 peak log values were sampled almost
siasultaneously. The channels covered the frequency range of
about 20 MHz to 200 kHz, with four channels per decade of
trequency. The (og compressors had a dynamic range (f 100 dB.
Sampling rate depended in detail on the spacecraft bit rate and
telemetry format. The fastest real-time telemetered rate was
for 16 averages and 16 peak values to be sampled every 1.125 s.

Whenever a2 very strong signal was detected in a pre-selected
channel, the shock alarm data mode vas initiated in which the
electric field spectrusm, magnetic field, and plasma data were
recorded into spacecraft memory for a period starting before
and terminating after the triggering signal time. The maximuam

sampling rate of the spectrum data in this mode was 14.2
samples per s for each channel. Interference, caused by solar
cetl noise, occurred primarily in the lovest six channels, and

harmonics were related to the spin trequency and the spacecraft
sheath. However, a combination of factors, including the
froper deployment of the dipole antenna and the conductive
spacecraft coating., resulted in data from this spacecraft being

of higher quality than data fror Helios-A. For further
details, see pp. 245-247 of Raumfahrtforschungs v. 19. n. S,
1975.

==-=-=-- PIONEER 8., SCARF

INVESTIGATION NAME-~ PLASMA WAVE DETECTOR

NSSDC ID- 67-123A-07 INVESTIGATIVE PROGRAM
COPE EL-4, SCIENCE
INVESTIGATION DISCIPLINE(S)
PARTICLES AND FIELDS
PERSONNEL
P1 = F.L. SCARF TRW SYSTEMS GROUP
0l -~ I.M. GREEN TRW SYSTEMS GROUP

BRIEF DESCRIPTION

Electrostatic and electromagnetic plasma
measured in the solar wind near 1 AU using an unb
antenna. The 423-MHz Stanford University antenna, which served
as the senscr, was capacitively coupled to three channels.
Channel 1 was a 15 X bandpass filter centered at 400 Hz, a
typical interplanetary electron cyclotron frequency. Channel 2
was a 15 1 bandpass filter centered at 22 kHz, a typical
interplanetary electron plasma frequency. The broadband
channel from 100 Hz to 100 kHz was fed into a count rate meter
that measured the nusber of positive going pulses per unit time
having amplitudes Llarge enough to cross the present trigger
level. The trigger level was varied in 16 steps per telemetry
sequence . The trigger levels together with the count rate at
each Llevel gave a wmeasure of the broadband power spectrum.
Almost allt of the time this measurement amounts to the power
spectrum at near 1060 Hz. At the highest telemetry rate of
Pioneer 8, this sequence was repeated every 7.47 min.

waves were
anced dipole

-~--=-- PIONEER 9., SCARF

INVESTIGATION NAME- ELECTRIC FIELD DETECTOR
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NSSHC ID~ £8-100A-07 INVESTIGATIVE PROGRAM
CODE EL-4, SCIENCE
INVESTIGATION DISCIPLINE(S)
PARTICLES AND FIELDS
SPALE PLASMAS
PERSONNEL
PI = F.L. SCARF TRW SYSTEMS GROUP
01 = I.m. GREEN TRW SYSTEMS GROUP
01 = 6.M. CROOK GAINES M. CROOK ASSOC
01 ~ R.w. FREDERICKS TRW SYSTEMS GROUP
BRIEF DESCRIPTION
Electrostatic and electromagnetic plasma waves were
weasured 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 teleaetry channels. Channel 1 was » 15 X bandpass
filter centered at 400 Hz, and charnel 2 was a 15 X bandgrass

tilter centered at 30 kHz. These channels were each sampled 64
times per telemetry sequence. Channel 3 was 2 broadband 100-Hz
te 100-kHz channel. The broadband channet was fed into a
count-rate meter that measured the number of positive-gcirg
pulses per wunit time having amplitudes large encugh to cross
the present trigger level. The trigger Llevel was varied
through eight sters, eight tires ger telemetry sequence. The
trigger levels, together with the count rate at each level,
gave a measure of the broadband power spectrum. Due to ambient

conditions, these data usually represented the power at about
100 Hz . The telemetry sequence was Crepeated over time
intervals from 7 min 28 s to 472 min 52 s.
se=e==- PIONEER 6, WOLFE -
INVESTIGATION NAME- ELECTROSTATIC ANALYZER
NSSDC ID- 6£5-105A-C6 INVESTIGATIVE PROGRAM
CODE EL-4, SCIENCE
INVESTIGATION DISCIPLINE(S)
PARTICLES AND FIELDS
PERSONNEL
PI - J.H. WOLFE NASA=ARC
BRIEF DESCRIPTION
A quadrispherical electrostatic analyzer with eight

contiguous current collectors was used to study the directional

intensity of electrons and positive ions in the solar wind.
Ions were detected in 16 logarithmically equispaced
energy~per-charge (E/Q) steps from 2¢0 to 10-000 V. There was

an electron mode of operation in which electrons were messured
in eight logarithmically equispaced E/Q steps ranging from 1 to
500 V. The eight collectors measured particles incident from
eight different ccntiguous angular fntervals relative to the
spacecraft equatorial plane (same as the ecliptic plare).
There were four 15-deg intervals, two 20-deg intervals, and two
3t-deg intervals. As the spacecraft was spinning, fluxes were
measured in 15 aziruthal angular sectors. Eight of these
sectors were 5-5/8 deg wide, were contiguous, and bracketed the
solar direction. The remaining seven sectors were 45 deg wide,
Three different modes of data collection were used. At the
highest bit rate (512 bps), the full scan sode was alternated
with the maximum flux mode at each E/Q step. In the full scan
mode, the maximum ftlux observed in each of the 15 azimuthal
sectors as the spacecraft rotated was recorded for a given
single collector at a given E/Q stegp. During 24 successive
operations of the tull scan mode (48 spacecraft revolutions).,
the 16 don E/@ steps and eight electron £/4 steps were
exercised for @ given collector., DQuring eight successive such
periods, each of the eight collectcrs was exercised. The full
cycte of full scan mode data vrequired 400 spacecraft
revolutions (about 400 s$). Such cycles were repeated without
irterruption at the high bit rate. In the maxisum flux mode.,
tfor the E/Q step used in the preceding revolution of full scan
mode operation, all collectors were observed for ane
revolution, and the maximum flux observed was reported, along
with the number of the collectcr that observed it and the
angutar Jdirection (2-13/36-deg resolution) of the observation.
At the next highest bit rate (256 bps), the short-scan mode was
alternated every spacecraft revolution with the maximum=flux
mode. The short-scan mode was the same as the full-scan mcde.,
except that only the peak flux in each of the eight
5-5/8-deg-wide azisuthal sectors was recorded. Thuss this
tycle also took 480 spacecratt revolutions. At the low bit
rates (64, 16+ and & bps), the maximum flux mode alone was
used. Thus, no azimuthal distributicns were measured. At the
low bit rates, it took 32 s for a complete set of ion
measurements and 16 s for a ccmglete set of electren
measyrements. At 64 bps, the ion and electron measurements
were taken and telemetered every B4 3. At 16 bps, they were
taken and telemetered every 336 s. At B bps, they were taken
and telemetered every 672 s.

mese-== PIONEER

7+ wOLFE -——

INVESTIGATION NAME- ELECTROSTATIC ANALYZER

109

NSSDC 1D~ 66-075A-03 INVESTIGATIVE PROGRAM
CODE EL-4, SCIENCE
INVESTIGATION DISCIPLINE(S)
PARTICLES AND FIELDS
SPACE PLASMAS
PERSONNEL
Pl =~ J.H. WOLFE NASA~ARC
01 ~ R.W. SILVA TRW SYSTEMS GROUP

BRIEF DESCRIPTION

quaagrispherical electrostatic analyzer with eight
contiguous current collectors was used to study the directionat
intensity of the electrons and positive ions in the solar wind.
lons were detected in 16 logarithmically equispaced energy per
unit charge (E/@) steps from 200 to 10,000 V. There was an
etectron mode of operation in which electrons were measurea in
eight togarithmically equispaced energy per charge steps
ranging from 0 to 50080 V. The eight collectors measured
particles incident from eight different contiguous angular
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. As the spacecraft
was spinning, fluxes were measured in 15 azimuthal angular
sectors, Eight of the these sectors were 5-5/8 deg wide, were
contiguous, and bracketed the solar direction. The remaining
seven sectors were 45 deg wide. Three different modes of data
collection were wused. At the highest bit rate (512 bps), the
full scan mode was alternated with the maximum flux mode at
each EfQ  step. In the tull scan mode, the maximum flux
observed in each of the 15 azimuthal sectors as the spacecraft
rotated was recorded for a given single collector at a given
E/G step. During 24 successive operations of the full scan
mode (48 spacecratt revolutions), the 16 ion E/@ steps and
eight electron E/Q steps were exercised for a given collector.
buring eight successive such periods., each ©f the eight
ccllectors was exercised. The full cycle of full scan mode
dats required 400 spacecraft revolutions (about 400 s). Such
tycles were repeated without interruption at the high bit rate.
In the wmaximusm flux mode, for the E/G step used in the
freceding revolution of full scan mode operation. all
collectors were observed for one revolution, and the maximum
flux observed was reported along with the number of the
collector that observeo it and the angular direction
(2-13/16~0eg resolution) of the observation. At the next
highest bit rate (256 bps), the short scan mode was alternated
every spacecraft revoltution with the maximue ftux mode. The
short scan mode was the same as the full scan, except that onty
the peak tlux in each of the eight 5~5/8-deg-wide azimuthal
sectors was recorded, thus, this cycle also took 400 spacecraft
revolutions. At the Llow bit rates (64, 16» and 8 bps), the
maxisum flux mode alone was wused. Thus, no azimuthal
distributions were measured. At the low bit rates, it took 32
s for e coeplete set of dion measurements and 16 s for &
complete set of electron measurements. At 64 bps, the jon and
electron measurements were taken and telemetered every &4 s,
At 16 bps, they were taken and telemetered every 36 s. At 8
bps, they were taken and telemetered every 672 s.

-=-+--~ PIONEER 8. WOLFE

INVESTIGATION NAME- ELECTROSTATIC ANALYZER

NSSDC ID- 67-123A~02 INVESTIGATIVE PROGRAM
CODE EL-4, SCIENCE
INVESTIGATION DISCIPLINE(S)
PARTICLES AND FIELDS
SPACE PLASMAS
PERSONNEL
P1 - J.H., WOLFE MASA-ARC
0I - b.D. MCKIBBIN NASA-ARC

BRIEF DESCRIPTION
A truncated hemispherical electrostatic anaiyzer (120-deg

total parallel plate curvature) with three contiguous current
collectors was wused to study the directional intensity of the
electrons and positive ions in the solar wind. 1lons were
detected in 30 Llogarithmically equispaced energy per unit

charge (E/Q) steps from 150 to 15,000 V. There was an electron
mode of operation in which electrons were measured in 14
logarithmically equispaced E/Q steps ranging from 12 to 1000 V.
There was also a zero E/Q, or background, step. The three
collectors measured particles incident from three different
contiguous angutar intervals relative to the spacecratt
equatorial plane (same as the ecliptic plane). Two coltectors
measured flux from 10 to 85 deg on either side of the
spacecratt equatorial ptane, and the third measured flux in a
20-deg interval centered on the spacecraft eguatorial plane.
As the spacecraft was spinning, fluxes were measured in 23
cossible 2~13/16-deg wide azimuthal angular sectors. Seventeen
of these sectors were contiguous and bracketed the solar
direction. The remaining six sectors were widely spaced. The
instrument had three modes of data collections polar Scan.
azimuthal scan, and maximum flux. At the two highest bit rates

{512 and 25¢ bps) the polar scan mode was alternated with the
azimuthal scan wmode at each €/@ 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 reported for each collector. In the azimuthal scan mode,
the peak flux observed in the 23 aziruthal sectors was recorded
for the <central coltector at each E/0 step. At the low bit
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rates (64, 16- and 8 bps), the maximum flux mode was used at
each E/Q step followeo by either (1) for ions, a potar scan and
an azimuthal scan at that E/Q step where the peak flux
sessurement during the maximum flux mode was obtained, or (2)
tcr electrons, a pclar scan and an azimuthal scar at E/0 = 100
V. In the maximum flux moder only the central collector was
observed., and the peak flux obtained and the azisuthal
direction (to 2-13/16 deg) of the observation were reported. A
complete set cf wseasuresents consisted of seven sets cf icn
measuresents (at each E/Q step) and one set of electron
measurements (at each E/Q step). At the high bit rates (512
and 256 bps) one set of ion measurements took £2 $ and one set
ot electron wmeasuresents 38 s. At the low bit rates (64, 16,
and B bps), one set of ion measurements took 37 s and one set
of electron measurements 28 s. At 64 bps, a complete set of
measurements (sever ions glus one electron) was taken and
telemetered every 402.5 s. At 16 bps- it took 1610 s, and, at
8 bpss it took 3220 s.

------- HELIOS-A, KEPPLER --
INVESTIGATION NAME- ENERGETIC ELECTRON AND PROTON DETECTOR

NSSDC ID- 74-097A-10 INVESTIGATIVE PROGRAM

CODE EL-4/CO-0P, SCIENCE

INVESTIGAYION DISCIPLINE(S)
PARTICLES AND FLlELDS

PERSONNEL
PI - E. KEPPLER MPI-AERONOMY
o1 - B. WILKEN MPI-AERONOMY
0 - D.J. WILLIAMS NOAA-ERL

BRIEF DESCRIPTION

The objective of the experiment (EB) was to study the
origin and the distribution mechanism of low-energy electrons
and protons. The instrument, e wsagnetic spectrometer.
consisted of six sericonductor detectcrs with the field of view
in the plane of the ecliptic. Species sepasration was achieved
by an inhomogeneous magnetic field oriented perpendicular to
the particle path. Four electron and two proton detectors
measured electrons from 20 tc 1000 keV and protcns from 8¢ to
1000 kev. The proton measurements were aade with e
two-detector telescope employing coincidence and
anticoincidence Llogic. Both particle species were measured in
16 energy channels through pulse-height analysis. Far further
information see pp. 261-263 of Raumtahrtforschungs, v. 19, n, 5,
1975.

-=wes=e= HELIOS-B, KEPPLER
INVESTIGATION NAME- ENERGEYIC ELECTRON AND PROTON DETECTOR

NSSDC ID- 76-003A-10 INVESTIGATIVE PROGRAM

CODE EL~4/CO0~OP» SCIENCE

INVESTIGATION DISCIPLINE(S)
PARTICLES AND FIELDS

PERSONNEL
P1 - E, KEPPLER MPI=-AERONOMY
0L - 8. WILKEN MP1-AERONOMY
01 - D.J. WILLIANMS NOAA=ERL

BRIEF DESCRIPTION

The objective of the experiment (E8) was to study the
origin and the distribution mechanism of lovw-energy electrons
and protons. The instrusent, a magnetic spectroseter,
consisted of six semiconductor detectors with the field of view
in the plane of the ecliptic. Species separation was achieved
by an inhomogeneous magnetic field oriented perpendicular to
the particle path. fFour electrcr and two prcton detectcrs
measured electrons fros 20 to 1000 keV and protons from 80 to
1c00 kev. The proton measurements were made with a
two-detector telescope employing coincidence and
anticoincidence icgics. Both particle species were measured in
16 energy channels through pulse height analysis. Ffor turther
information see pp. 261-263 of Raumfahrtforschung, v. 19, n. S,
1975.

------- PIONEER 6+ NESS--
INVESTIGATION NAME=- UNIAXIAL FLUXGATE MAGNETOMETER
NSSDC ID- 65-105A-01

INVESTIGATIVE PROGRANM
CODE EL-4s SCIENCE

INVESTIGATION DISCIPLINE(S)
PARTICLES AND FIELDS

PERSONNEL
PI = N.F. NESS NASA-GSFC

BRIEF DESCRIPTION

A single, hcow-mounted wuniaxial fluxgate magnetometer.,
with a dynamic range of plus or us 64 nT and plus or minus
0.25-nT resolution, obtained a complete vector magnetic field
measurement by means of three measurements taken at equal time
intervals during each sgcacecraft spin period (agproximately 1
s). At telemetry bit rates less than or equal to 16 bps,
averages were computed on board for transmission to earth. The
instrument worked well from launch to July 6, 1970. No useful
data were obtainec after that date. For further details, see

Ness et al.. J. Geophys. Res.» v. 71s p. 3305, 1966. NSSDC has
alt the wuseful data that exist from this investigation. The
erratic coverage after Septemsber 1967 resulted in no useful
data being reduced after that period.

------- PIONEER T, NESS

INVESTIGATION NAME- SINGLE-AXIS MAGNETOMETER
NSSDC ID- 66-075A-01 INVESTIGATIVE PROGRAM
CODE £L-4, SCIENCE

INVESTIGATION DISCIPLINE(S)
PARTICLES AND FIELDS

PERSONNEL
PI - N.F. NESS NASA-GSFC

BRIEF DESCRIPTION

A single, boom-mounted, uniaxtal fluagate magnetometer,
with a dynaaic range of plus or minus 32 nT and plus or minus
0.125-n7 resolution, cbtained a vector gnetic field
seasurement by wmeans of three scalar asssurements taken at
equal time intervals during each spacecraft spin period
(approximately 1 s). At telemetry bit rates less than or equatl
to 16 bps, time-averaged field data wvere returned from the
spacecraft, The detector performed well until Februasry 1969,
atter which no further data were obtained. For further details
see Mariani et al, J. Geophys. Res., v. 75, p. 6037, 1970.
NSSDC has all the useful data that exist from this
investigation.

~ee—==~ PIONEER 8, NESS

INVESTIGATION MAME- SINGLE~AXIS MAGNETONETER

NSSDC ID- 67-123A-01 INVESTIGATIVE PROGRAN

CODE EL-4/C0=0P, SCIENCE

INVESTIGATION DISCIPLINE (S)
PARTICLES AND FIELDS

FERSONNEL
PI - N.F. NESS NASA-GSFC
01 - S.C. CANTARANG CMR, SPACE PLASMA LAB
01 ~ F. MARIANI U OF RONE

BRIEF DESCRIPTION

A single, boom-mounted uniaxial fluxgate magnetometer,
with mode-dependent ranges of plus or minus 32 nT and plus or
ainus 96 nl and corresponding resolutions of plus or minus
0.125 nT and plus or ainus 0.375 nT, obtained a vector magnetic
field measuresent by means of three measurements taken at equal
tine intervals during each spacecraft spin period
(spproximately 1 s). At tetemetry bit rates less than or equal
to 16 bps, averages were computed on board for transmsission to
earth. for further details, see Mariani and Ness, J. Geophys.
Res., v. 74, p. 5633, 1969. NSSDC has all the useful data
that exist from this investigation.

------- PIONEER 9., SONETY

INVESTIGATION NAME- TRIAXIAL MAGNETOMETER
NSSDC ID- £A-100A-01 INVESTIGATIVE PROGRAN
CODE EL-4, SCIENCE

INVESTIGATION DISCIPLINE (5)
PARTICLES AND FIELDS

PERSONNEL
P ~ C.P. SONETT
01 - 0.S. COLBURN

U OF ARIZIONA
NASA-ARC

BRIEF DESCRIPTION

A boom-mounted, triaxjal fluxgate magnetometer was used
to study the interplanetary sagnetic field and its
fluctuations. The sensors e orthogonally mounted with one
axis parallet to the spacecraft spin axis. Upon command, »
motor interchanged & sensor in the spin plane with the sensor
along the spin axis, enabling inflight deteraination of zero
levels. Every 24 hours, the instrument was co nded into a
self-calibrate sequence, and this was often repeated after the
sensors were flipped. The instrusent, which had a dynamic
range of plus or us 200 nT with @ resolution of plus or
minus 0.2 nT, was capable ot inflight desodulation of the
signals received from the two sensors in the spin plane. Each
magnetic field component was digitized into » 10-bit telemetry
word . Nine magnetic tield components, comprising three
magnetic field vectors, were transmitted in each spacecraft
tetemetry frame.

==w~=== HELIOS-A, NESS
INVESTIGATION NAME- FLUXGATE MAGNETOMETER FOR AVERAGE FIELDS

NSSDC ID=- T74-097A-02 INVESTIGATIVE PROGRAR

CODE EL-4/CO-OP, SCLENCE

INVESTIGATION DISCIPLINE(S)
PARTICLES AND FIELDS
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IS AT FRwL A0

OF FGUR QU



PERSONNEL

PI = N.F. NESS NASA-GSFC
oI - F. MARIANI U OF ROME
01 = L.F. BURLAGA NASA-GSFC
0l = S$.C. CANTARANO CNR, SPACE PLASMA LAB
BRIEF DESCRIPTION
This experivent (E3) consisted ot a boos-mounted.,
triaxisl-fluxgate wmagnetometer. An  automatic intlight range
switch system selected the optimum of four ranges that were
minus to plus 16, 48, 144, and 432 nT per sensor. These had

corresponding digitization
9.09, 0.28, and 0.84 nT,

rescluticns of minus to plus 0.03,
A sensor flipper was actusted every
36 h to assist ih sensor zero level deteraination. For
telemetry bit rates above 256 brs. vector measurements were
made at rates between 1 and 16 per s, depending on bit rates.
At lower bit rates, averages and variances were computed on
board for transmission to earth.

------- HELIOS =By NESS--m-=m=omecoomacn i eaam e ccccaccaaaana

INVESTIGATION NAME- FLUXGATE MAGNETOMETER FOR AVERAGE FIELDS

NSSOC JD=- 76-003A-~(2 INVESTIGATIVE PROGRAM
CODE EL-4/C0O-0P, SCIENCE
INVESTIGATION DISCIPLINEC(S)
PARTICLES AND F1ELDS
PERSONNEL
PI = N.F. NESS NASA~GSFC
01 - F. MARIANI U OF ROME
01 = L.F. BURLAGA NASA-GSFC
01 ~ S.C. CANTARANO CNR» SPACE PLASMA LAB
BRIEF DESCRIPYION
This experirent (E3) consisted of a boom-mounted
triaxjal-fluxgate magnetometer. An  automatic inflight range
switch system selected the optisur of four rarges: minus to
plus 16+ 48, 144, and 432 nT per sensor. These had
corresponding digitization resolutions of minus to plus 0.03,
6.09, 0.28, and 0.84 nT. A sensor flipper was actuated every
36 h to assist in sensor zero level determination. For
telemetry bit rates above 256 bps, vector measurements were
made at rates between 1 and 16 per s, depending on bit rates.
At lower bit rates, averages and variances were computed cn
board for transmission to earth., For further details, see pp.

237-240 of Raumtahrtforschung, v. 19, n. 5, 1975.

------- HELIOS=A, NEUBAUER EEE --
INVESTIGATION NAME- FLUXGATE MAGNETOMETER FOR FIELD
FLUCTUATIONS
NSSDC ID- 74-097A-01 INVESTIGATIVE PROGRAM
CODE EL-4/C0-0P, SCIENCE
INVESTIGATION DISCIPLINE(S)
PARTICLES AND FIELDS
PERSONNEL B
PI = F.M, NEUBAUER U OF KGLN
o1 - A. MATER BRAUNSCHWELG TECH U

BRIEF DESCRIPTION

The instrumert (E2) <consisted of 3 triaxial fluxgate
magnetometer mounted on & 2.75-m boom to ke magnetic field
measurements up tc & Hz. Data from each axis were first sent
through a low-pass filter with the 3 dB attenuation point at 4
Hz2. Depending on the telemetry forwat and bit rate, the data
were ted either into a time-averaging computer or directly
connected to telemetry. A shock didentification computer
triggered the stcrage of rapid-rate data in the spacecraft
memory when there were discontinuities in the variations cf the
ambient magnetic tield. Tuwo weasurement ranges were used, plus
or minus 100 and 400 nT with resolutions of plus or minus 0.2
and 0.8 nT, respectively. The instrument was equipped with a
tlipper mechanism, which reoriented each sensor by 90 deg
periodically. Fcr detailed information, see p. 232 af

Raumfahrtforschung, v. 19, n. 5, 1975,
—eomoee HELIOS=Bs NEUBAUER-==—===-——-ccccceomcrrmmmmmc e
INVESTIGATION NAME- FLUXGATE MAGNETOMETER FOR FIELD
FLUCTUATIONS
NSSDC Ib- 76-003A-01 INVESTIGATIVE PROGRAM
CODE EL-4/C0-0P, SCIENCE
INVESTIGATION DISCIPLINE(S)
PARTICLES AND FIELDS
PERSONNEL .
P1 - F.M. NEUBAUER U OF KOLN
0l - A. MAIER BRAUNSCHWEIG TECH U

BRIEF DESCRIPTION

The instrument (E2)
magnetometer mounted on
measurements up to & Hz.

consisted of & triaxial fluxgate
a 2.75-m btoom to make magnetic field
bata from each axis were first sent

through a lLow-rass filter with the 3 d8 attenuation point at &
Hz. Depending on the telemetry format and bit rate, the data
were fed either into a time-averaging computer or directly

connected to telemetry. when there nere discontiruities in the

tield, a

computer triggered the storage of
rapid-rate data: in the spacecraft memory. Two measurement
ranges were used, plus or minus 100 and 400 nT with resolutions
of plus or minus 0.2 and 0.8 nT, respectively. The instrument
was equipped with @ flipper mechanism, which re-oriented each
sensor by 90 deg periodically. For detailed information, see
P. 232 of Raumfahrtforschung, v. 19, n. 5, 1975.

variations cf the ambient

shock-identitication

magnetic

------- PIONEER

5+ GREENSTADT

INVESTIGATION NAME- SEARCH-COIL MAGNETOMETER

NSSDC ID- 60-001A-02 INVESTIGATIVE PROGRAM
CODE EL-4, SCIENCE
INVESTIGATION DISCEIPLINE(S)
PARTICLES AND FIELDS
FERSONNEL
Pl =~ E. W, GREENSTADT TRW SYSTEMS GROUP
0l - D.l. JUDGE U OF SOUTHERN CALIF
01 - C.P. SONETT U OF ARIZIONA

BRIEF DESCRIPTION

This search coil magnetometer, which was similar to those
flown on Picneer 1 and Explorer 6, was designed ta study the
interplanetary magnetic field. The detector consisted of a

single search coil that was mounted on the spacecraft so that
it measured the magnetic field perpendicular to the spacecraft
spin  axis. The wmagnetometer could measure tfields from 1
microgauss tc 12 milligauss. No inflight calibration was
provided for. The experiment had both digital and analog
outputs. The magnetometer amplitude and phase were sampled

continuously for analog transmission and intermittently (every
96» 12, and 1.5 s, depending on satellite bit rate) for digital

transmission. Approximately 21,000 digital readings of the
magnetic field amplitude were obtained. The last data were
taken on May 6, 1960. However, no information was obtained on

the phase angle of the field about the spin axis. See Coleman,
J. Geophys. Res.» v. 69» p. 3051, 1964, for further details.

....... HEL10S~A, NEUBAUER -

INVESTIGATION NAME~ SEARCH COIL MAGNETOMETER

NSSDC ID=- 74-097A-03 INVESTIGATIVE PROGRAM
CODE EL-4/CO0-OP, SCIENCE
INVESTIGATION DISCIPLINE(S)
PARTICLES AND FIELDS
PERSONNEL .
PI = F.M. NEUBAUER U OF KOLN
01 - G. DEHMEL BRAUNSCHWEIG TECH U

BRIEF DESCRIPTION
This experiment
magnetic component

{E4) was designed to investigate the
of electromagnetic waves in the solar wind
trom 0.3 to 1.0 AU. By means of its waveform channel (WFC) the
rapid variations of the magnetic tietd were measured up from
plus or minus 8.75 nT to plus or minus 275 nT in three
orthogonal directions from & to 128 Hz. A spectrum analyzer
observed the field components in the ecliptic plane and
perpendicular to it, to obtain the power spectral density and
peak vatues for eight logarithmically spaced channels in the
range from 4.7 to 2200 Hz. Because of the large amount of data

produced by this experiment, an adaptive data reduction was
applied. For interesting time intervals selected by the
fluxgate wmagretometer (74-097A-~01, heubauer) of Gurnett (-04),
waveform data could be read into an on-board memory at a rapid

rate 10 be
intorsation
1975.

transmitted slowly afterwards. Ffor more detailed
see p. 241 in Raumtahrtforschung., v. 19, n. 5,

------- HELIOS=B, NEUBAUER

INVESTIGATION NAME- SEARCH COIL MAGNETOMETER

NSSDC ID~- 76-003A-03 INVESTIGATIVE PROGRAM
CODE EL-4/(0-0P, SCIENCE
INVESTIGATION OISCIPLINE(S)
PARTICLES AND FIELDS
PERSONNEL ..
Pl - F.M, NEUBAUER U OF KOLN
0l ~ 6. DEHMEL BRAUNSCHWEIG TECH U

BRIEF DESCRIPTION

This experiment (E4) was designed .to investigate the
magnetic component of electromagnetic waves in the solar wind
from 0.3 to 1.0 AU, By means of its wavetorm channel (WFC),
the rapid variations of the magnetic field were measured up
from plus or minus B.75 nT to plus or minus 275 nT in three
orthogonal directions from & to 128 Hz. A spectrum analyzer
observed the field components in the ecliptic plane and
perpendicular to it, to obtain the power spectral density and
peak values for eight logarithmically spaced channels in the

ranje from 4.7 to 2200 Hz. Because of the large amount of data

froduced by this experiments, an adaptive data reduction was
applied. For interesting time intervals selected by the
fluxgate magnetometer (Neubauer) T7p-003A-01, Or Gurnett (-04),
waveform data could be read into an onboard memory at a rapic

-
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rate to be transaitted slowly aftervards,
irformation see . 241 in
1975.

For more detailed
Raumtatrtforschung, v. 19, n. S,

------- PIONEER

S, WINCKLER====wowes ——- -

ENVESTIGATION NAME- ION CHAMBER AND GM TUBE

NSSDC IP- 68-001A-¢3 INVESTIGATIVE PROGRAM
CODE EL-4» SCIENCE
INVESTIGATION DISCIPLINE(S)
PARTICLES AND FIELDS
PERSONNEL
PL = J.R. WINCKLER U OF MINNESOTA
0] - R.L. ARNOLDY U OF NEN HAMPSHIRE
0l - R.A. HOFFMAN NASA-GSFC

BRIEF DESCRIPTION

This experixent consisted cf a Neher-tyce integrating
ionization chamber and an Anton 302 Geliger counter. The Geiger
counter was mounted normal to the spacecraft spin axis. Due to
the complex, nonuniform shielding of the detectors, the ion
chamber responged quasi-omnidirecticnally to protons greater
than about 25 MeV while the Geiger counter responded
quasi-omnidirectionally to protons greater than about 35 MeV.
Energy thresholds for quasi-omnidirectional responses to
electrons were approximately 1.6 and 2.9 Mev for the ion
chasber and Geiger counter., respectively. Counts from the
Geiger counter and gulses from the icn chamber were accumulated
in separate registers and telemetered by both analog and
digital systems. TYhe experiment pertfcrmed norsally fros launch

through May 17, 1960. Telemetry noise Limited the timespan of
useful data to the period from Launch through April 29, 1960.
——————— PIONEER 5, SIMPSON--v-w-==--

INVESTIGATION NAME- PROPORTIONAL COUNTER TELESCOPE

NSSDC ID- 60-001A-01 INVESTIGATIVE PROGRAM
CODE EL~4, SCIENCE
INVESTIGATION DISCIPLINE(S)
MAGNETOSPHERIC PHYSICS
PARTICLES AND FIELDS
PERSONNEL
P1 - J.A, SIMPSON U OF CHICAGO
01 = C.Y. FAN U OF ARIIONA
01 - P. MEYER U OF CHICAGO

BRIEF DESCRIPTION

A triple coincidence omnidirectional proportional counter
telescope was used to observe terrestrial trapped radiation and
solar particles (protons E>75 MeV, electrons E>13 MeV).
Measurements were oObtained
week of quiescent wmagnetic
geomagnetic storms closely spaced in time occurred.
of transmission of the last
1960.

for about 2 months during which a
field conditions followed by two
The date
usetul informaticn was May 16.

-~ PIONEER 6+ SIMPSON--~

INVESTIGATION NAME- COSMIC~RAY TELESCOPE

NSSOC ID- 65-105A-03 INVESTIGATIVE PROGRAM
CODE EL-4, SCIENCE
INVESTEGATION DISCIPLINE(S)
PARTICLES AND FIELDS
COSMIC RAYS
PERSONNEL
PI ~ J.A., SIMPSON U OF CHICAGO
61 - J.E. LAMPORT U OF CHILAGD
BRIEF DESCRIPTION
This experiment used a charged-particle telescope
composed of tour silicon solid-state detectors to stucy the

tiuctuations of solar protons and alpha
particles. The proton energy ranges sampled were 0.6 to 13.9
MeV, 13.9 to 73.2 Mev, 73.2 to 175 Mev, and E>175 Mev. The
alpha particle energy ranges sampled were 2.4 to 55.6 Mev, 55.6
to 293 MeV, and E>294 MeV. The time resoluticn ranged from
atout one measuresert per 0.4 s to atout one measurement per 28
s depending on the telemetry bit rate. The detector was
mounted so that it made a 360-deg scan in the ecliptic plane
about once per s, Pulse-height analysis of detector D1 output
(128 channel) ard D3 output (32 charnel) was accomplished for
the Llast event prior to each telemetry readout for the
experiment. For further details, see Fan et al., J. Geophys.
Res.r» v. 73, p. 1555, 1968,

anisotropy and

------ PIONEER 7, SIMPSON

INVESTIGATION NAME=- COSMIC-RAY TELESCOPE

112

NSSDC 1D~ 66-075A-06 INVESTIGATIVE PROGRAN
CODE EL~4, SCIENCE
INVESTIGATION DISCIPLINE(S)
PARTICLES AND FIELDS
COSMIC RAYS
PERSONNEL
PI - J.A. SImMPSON U-0F CHICAGO
01 = C.v. FAN U OF ARIZONA
01 = J.E. LAMPORT U OF CHICAGO

BRIEF DESCRIPTION

This experiment used a charged particle telescope
composed of four silicon solid-state detectors to study the
anisotropy and fluctuations of solar protons and alpha
particles. The proton energy ranges sampled were 0.6 to 12.7
Mev, 12.7 tc 73.0 MeV, 73.0 to 165 MeV, and E>165 MeV. The
alpha particle energy ranges sampled were 2.5 to 52 MeV, 52 to
280 Mev, and E>280 MeV¥., The time resolution ranged from about
one wseasurement per 0.4 s to about one measurement per 28 s
depending on the telemetry bit rate. The detector was mounted
sa that it made a 360-deg scan in the ecliptic plane about once
per second.

------~ PIONEER

8, WEBBER

INVESTIGATION NAME- COSMIC-RAY GRADIENT DETVECTOR

HSSDC IP- 67-123A-06 INVESTIGATIVE PROGRAM
CODE EL-4, SCIENCE
INVESTIGATION DISCIPLINE(S)
PARTICLES ANO FIELDS
COSMIC RAYS
PERSONNEL
Pl - W.R. WEBBER U OF MEW HAMPSHIRE

BRIEF DESCRIPYION

This experiment utilized a telescope comprised of five
solid-state sensors, a Cerenkov detector., and an
anticoincidence shield. The telescope axis was perpendicular

to the spacecraft spin axis.
modes and electronic
particles measured

As determined by two coincidence
discrimination of sensor output pulses.,
were electrons in three contiguous energy
intervals between (0.34 and 8.4 MeV, protons in six contiguous
energy intervals between 3.49 and 64.3 Mev (one of five count
rates was due to the sum of counts in two noncontiguous energy
intervals), and alpha particles in four contiguous energy
intervals between 6.64 and 64.1 MeV/nucleon (one of three count
rates was due to the sum of counts in two noncontiguous energy
intervals). A third coincidence mode wmeasured the sum of
counts due to electrons above 0.6 MeV and nuclei above 14
Mev/nucleon. A fourth coincidence mode measured the sum of
nuclei above 42 MeV¥/nucleon and electrons above S.1 MeV.
Spacecraft spin-integrated directional fluxes were aeasured in
the various modes. Accusaulation times and readout intervals
were dependent on the telemetry bit rate and were typically in
tens of seconds, In ait cases, they were longer than the
spacecraft spin period. At low telemetry bit rates accumulator
saturation rendered sSOme counting mode's to be of no value. For
further details, see J. Geophys. Res.r v. 76, p. 1605, 1971.

------- PIONEER 6., MCCRACKEN

INVESTIGATION NAME- COSMIC-RAY ANISOTROPY

NSSDC 1D~ 65-105A-05 INVESTIGATIVE PROGRAM
CODE EL~-4/CO-0P, SCIENCE
INVESTIGATION DISCIPLINE (S)
PARTICLES AND FIELDS
COSMIC RAYS
FERSONNEL
PI - K.G. MCCRACKEN CSIRO
01 =~ W.C. BARTLEY O0E HEADQUARTERS

0I = U.R. RAO ISRO SATELLITE CENTER
BRIEF DESCRIPTION

This experiment was designed
directional characteristics of
fluxes. The particle

primarily to measure the
galactic and solar cosmic-ray
detector was a CsI (TL) scintillator

crystal that was set into an anticoincidence plastic
scintillator collimator cup. Separate photomultiplier tubes
viewed the two scintillators. Pulses from the (sl crystal
unaccompanied by pulses trom the plastic scintillator were
sorted by a three-window pulse-height analyzer, the windows
corresponding to energy depositions of 7.4 to 44.0, 44.0 to

77.1, and 123.8 to 303.8 Mev. C(ounts in the two lower energy
windows were due mainly to protons with the window energiess
while only particles of 1 ogreater than or equal to 2
centributed to the highest energy window count rate. (Protons
above 90 MeV gave anticoincidence pulses.) For each energy
windows ¢cOunts were separately accumulated in each of four
angular sectcrs as the spacecraft spun. Each angular sector

was normally
one sector.

89.5 deg in width, with the sun in the middle of
However, when large fluxes were encountereds each

angular sector was reduced to 11.2 degs with the sun near the
midpoint between two sectors., A spin-integrated (isotropic)
mode, in which all particles degositing 7.4 Me¥ in the Cs!

crystal (no anticoincidence requirement) were counted, was also
used. Accumulation times for each of the 12 directional modes

-
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and for the omnidirectionat wode varied between 14 s and 112 s
{spacecraft spin period was about 1 s) depending on the
telemetry bit rate. See Bartley et al., Rev. Sci. Instrum., v.
38, p. 266+ 1967, tor a more detailea experiment description.

~-s==e- PIONEER

T+ MCCRACKEN-=======~ -

INVESTIGATION NAME- COSMIC-RAY ANISOTROPY

NSSDC 1D~ 66~075A-05 INVESTIGATIVE PROGRAM
CODE EL~4, SCIENCE
INVESTIGATION DISCIPLINE(S)
PARTICLES AND FLELDS
COSMIC RAYS
PERSONNEL
Pl = K.G. MCCRACKEN CSIRO
0l - W.C. BARTLEY DOE HEADGUARTERS
01 - U.R. RAO ISR0O SATELLITYE CENTER
BRIEF DESCRIPTION
This experiment was designed primarily to measure the
directional characteristics of galactic and solar cosmic ray
flures. The particle detector was o CsI (TL) scintillator
crystal that uas set inte an anticoincidence plastic
scintillator collirmator cup. Separate photomultiplier tubes

viewed the two scintillators.
were not accomparieo
were sorted by a three-window
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 species
identification was wade, although wost of the counts in each
window were wusually due to protons with the window energies.
For each energy windows, counts were separately accumulated in
each of four argular sectors as the spacecraft spun, Each
angular sector was normally 89.5 deg in width, with the sun
either near a sector boundary or in the middle of 3 sector.,
depending on the operating mode. However, when large fluxes
were encountered, each angular sectcr was reduced to 11.2 degs
with the sun either in a sector or near the midpoint between
two sectors. A spin-integrated (isotropic) mode, in which all
particles depositing 7.2 MeV in the CsI «c¢rystal <(no
anrticoincidence requirement) were counted, was also wusec.
Accumulation times for each of the 12 directional modes and for
the osnidirectional maode varied between 14 and 112 s
(spacecraft spin period was about 1 s) depending on the
try bit rate. See Bartley et al., Rev. Sci. Instrum., v.
P. 266« 1967, for a more detailed experiment description,

Pulses from the CsI crystal that
by pulses frcoe the plastic scintillator
pulse-height analyzer., the

—-e---= PIONEER

9, MCCRACKEN

INVESTIGATION NAME- COSMIC-RAY ANISOTROPY

NSSDC ID- 68-100A-05% INVESTIGATIVE PROGRAN
CODE EL~-4/C0~0P, SCIENCE
INVESTIGAYTION DISCIPLINE(S)
PARTICLES AND FIELDS
COSMIC RAYS
PERSONNEL
PI - K.G. MCCRACKEN CSIRO
01 = U.R. RAO ISRO SATELLITE CENTER
01 - W.C. BARTLEY DOE HEADQUARTERS
BRIEF DESCRIPVION

This experiment consisted of a Csl scintillator and three
solid~state telescopes. The (sl scirtillator was cotllimated by
an anticoincidence plastic scintillator and had a conical
aperture with a 38.2-deg half-angle, The scintillator Look
direction was centered in the ecliptic plane. Three
solid-state detectcrs were Crientec in a fan arrangement with
respect to a fourth solid-state detector, such that each of the

first three detectors formed a telescope with the tourth
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 48

deg above and below that plane, respectively. Two concurrent
mcdes of counting were employed. In the first moge, counts
were accumulated in eight separate 45-deg intervals during the

spacecraft spin, while, in the second, spin-integrated counts
were acquired. In the first mode, the scintillator separately
measured particles with energies in the ranges 7.4 to 21.S
MeV/nucleon and 19.7 to 63.0 MeV/nucleon (no species
discrimination) while each solid-state telescope separately
measured protons in the energy ranges 3.3 to 3.6 MeV and 3.6 to
6.7 Mev. In the second mode, the scintillator separately
measured particles in six contigucus energy intervals betueen
4.5 and 40 MeV/nucleon (interval lower Limits at 4.5, 7.0, 9.6,
13, 21, and 28 MeV/nucleon), while each of the solid-state
telescopes separately measured protons in the enerqgy ranges 1
to 8, 1 to S, 1 to 3, and 4 to & MeV. and alpha particles in
the energy range 4 to 8 Mev. During each 224-bit main
telemetry frame, two first-mode 9-bit accumuiators and one
second -mode 9-bit accumulator were read out. Intlight
calibration of the scintillator ano ¢t some of the electronics
was performed daily. See Bukata et al, IEEE Trans. Nuc. Sci.s
NS-17. pp. 18-24., 1970, for a wore detailed experiment
description.
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~------ PICNEER 8, WEBBER - m—emcmoee-

INVESTIGATION NAME=- COSMIC~RAY GRADIENT DETECTOR

NSSDC ID- 67-123A-06 INVESTIGATIVE PROGRAN
CODE EL~4, SCIENCE
INVESTIGATION DISCIPLINE (S)
PARTICLES AND FIELDS
COSMIC RAYS
PERSONNEL
Pl - W.R. WEBBER U OF NEW HAMPSHIRE

BRIEF DESCRIPTVION

This experiment wutilized a tetescope comprised of five
solid-state sensors, a Cerenkov detector., and an
anticoincidence shield. The telescope axis was perpendicutar

to the spacecraft spin axis.
modes and electronic
carticles measured

As determined by two toincidence
discrimination of sensor output pulses.,
were electrons in three contiguous energy
intervals between 0.34 and 8.4 MeV, protons in six contiguous
energy intervals between 3.49 and 64.3 MeV (one of five count
rates was due to the sum of counts in two noncontiguous energy
intervals), and alpha particles in four contiguous energy
intervals between 6.64 and 64.1 Me¥/nucleon {(one of three ctount
rates was due to the sum of counts in two noncontiguous energy
intervals). A third coincidence mode measured the sum of
counts due to electrons above (.6 MeV and nuclei above 14
MeV/nucleon. A fourth coincidence mode measured the sum of
nuclei above 42 MeV/nucleon and electrons above 5.1 MeV.
Spacecraft spin-integrated directional fluxes were measured in
the various modes, Accumulation times and readout intervals
vere dependent on the telemetry bit rate and were typically in
tens of seconds. In all cases, they were longer than the
spacecraft spin period. At low telemetry bit rates accumulator
saturation rerdered some counting modes to be of no vatue. For
further details., see J. Geophys. Res., v. 76, p. 1605, 1971.

FICNEER 9, WEBBER ——————

INVESTIGATION NAME~ COSMIC-RAY GRADIENT

NSSDC Ib~- 68-100A-06 INVESTIGATIVE PROGRAM
CODE EL~4, SCIENCE
INVESTIGATION DISCIPLINE(S)
PARTICLES AND FIELDS
COSNIC RAYS
PERSONNEL
PI - W.R. WEBBER U OF NEW HAMFSHIRE

BRIEF DESCRIPTION

This experiment utilized a telescope comprised of tive
solid-state sensors, a Cerenkov detector., and an
anticoincidence shield. The telescope axis was perpendicular

to the spacecraft spin axis. As determined by two coincidence
modes and electronic discrimination of sensor output pulses,
particles measured were (1) electrons in three contiguous
energy intervals between 0.31 and 5.1 MeV, (2) protons in five
contiguous energy intervals between 2.2 and 4Z MeV, and (3)
alpha particles in contiguous energy intervals between 5.5 and
42 MeV¥/nucleon. 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 mode measured the sum of
nucled above 42 MeV/nucleon and electrons above 5.1 MeV.
Spacecraft spin-integratecd directional fluxes were measured in
the various modes, Accumutation times and readout intervals
were
tens of seccnds. In
spacecraft spin period.

dependert on the telemetry bit rate and were typicalty in
cases.,

alt they were longer than the

HELI0S~A, TRAINOR=-=-=

INVESTIGATION NAME- GALACTIC AND SOLAR COSMIC RAYS

NSSDC ID- 74-097A-08 INVESTIGATIVE PROGRAM
CODE EL-4/C0~0P» SCIENCE
INVESTIGATION D1SCIPLINE(S)
COSMIC RAYS
PARTICLES AND FIELDS
PERSONNEL
PI = J.H. TRAINOR NASA-GSFC
0I - E.C. ROELOF APPLIED PHYSI(S LAB
0l - B.J. TEEGARDEN NASA-GSFL
0I - F.8. MCDONALD NASA-GSFC
O - K.G. MCCRACKEN CSIKO
BRIEF DESCRIPTION

The detector complement of this experiment (E7) consisted
ct three separate delta E/deita x vs E telescopes and a
proportional counter for monitoring solar X-rays in the range
2-8 kev, The high-energy telescope had a geometric factor of
0.22 sq cm-sr and messured electrons in three ranges between 2
and 8 MeVs, and protons gand alpha particles in three ranges
betueen 20 and S6 ReV/n. frotons above 230 MeV are also
measured. The first lLow-energy telescope (geometric factor was
0.155 sq cm-sr) measured protons and z >1 particles in three
ranges betueen 3 and 21 MeV/n. The second low=-energy telescope
(geometric factor was 0.015 sqg cm~sr) measured protons in
several ranges between ¢.12 and 2.1 MKeV, alpha particies in the
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ranges 0.6-2.1 and 6~21.2 MeV/n, and electrons in four ranges
between 0.12 and 2 MeV. For @ ruvrber of coincidence modes,
counting-rate data sectored into eight 45-deg sectors were
obtained. The data cycle time was dependent on the spacecraft
telemetry rate (variable between 4096 and 8 bits/s) and format.
Under optisum conditions., five events per second were
pulse-height anatyzea and the rate data cycle was of the order
of 5 min., At the slouest combination of bit rate and format, a
ccaplete data cycle required about 2.5 h. See IEEE Trans. en
Nuc. Sci., NS=22, p. 570+ 1975, and Rausfahrtforschung, v. 19,
n. 5, pp. 258-260, 1975, for further details.

msse=c- HELIOS=B, TRAINOR===--comsecmcn --
INVESTIGATION NAME- GALACTIC AND SOLAR COSMIC RAYS

NSSPC ID- T6=-003A-08 INVESTIGATIVE PROGRAM

CODE EL-4/C0-0P, SCIENCE

INVESTIGATION PISCIPLINE(S)
PARTICLES AND FIELDS
COSMIC RAYS

PERSONNEL
Pl = J.H. TRAINOR NASA-6SF(
0I - E.C. ROELOF APPLIED PHYSICS LAB
0I - B.J. TEEGARDEN NASA-GSFC
Q1 = F.B. MCDONALD NASA=GSF({
01 - K.G. MCCRACKEN CSIRO

BRIEF DESCRIPTION

The detector cosplemsent of this experiment (E7) consisted
of three separate delta E/deita x vs E telescopes and e
proportional counter for monitoring solar X rays in the range
2-8 kev. The high-energy telescore had a geometric factor of
0.22 sq cm-sr and measured electrons in three ranges betueen 2
and B MeV, and grotons and alpha particles in three ranges
between 20 and 56 MeV/n. Protons above 230 MeV were also
measured. The first low-energy telescope (geometric factor was
0.155 sq cm=~sr) weasured protons and z >1 particles in three
ranges between 3 and 21 MeV/n. The second low-energy telescope
(gecmetric factor was 0.015 sq cn-sr) measured protons in
several ranges between 0.12 and 2.1 MeV., alpha particles in the
ranges 0.6-2.1 and 6-21.2 MeV/n, and electrons in four ranges
between 0.12 and 2 Mev. For a numsber of coincidence modes,
counting data sectcred into eight 45-deg sectors were obtained.
The data «cycle tive was dependent on the spacecraft telemetry
(variabie between 4(%96 and & bits/s) and format. Under optimus
conditions, five events per s are pulse-height anaslyzed and the
rate data cycle was on the order of 5 min. At the slowest
combination of bit rate and forsat, o complete data cycle
required about 2.5 h, For further cetails see IEEE Trans. on
Nuc. Scins N5-22, P 570, 1975, and pp. 258-260 of
Raumfahrtforschung, v. 19, n. 5, 1975,

------- HELIOS=As KUNOW=m==m s oo o oo e cacomecoaaaas
INVESTIGATION NAME- COSMIC-RAY PARTICLES

NSSDC ID- 74-C9T7A-07 INVESTIGATIVE PROGRAM

COBE EL-4/CO-0P, SCIENCE

INVESTIGATION DISCIPLINE (S)
PARTICLES AND FIELDS
COSMIC RAYS

PERSONNEL
PI - H. KUNOW U OF KIEL
0l - G.H. WIBBERENZ U OF KIEL
oI - 6. GREEN U OF KIEL
o1 - m, MUELLER=MELLIN U OF KIEL
0ol - m. WITTE U OF KIEL
01 ~ H. HEMPE U 0F KIEL

BRIEF DESCRIPTION

The objective of the experimwert (E6) was to study
high-energy, chargec, cosmic-ray particles of solar, planetary.,
and galtactic origin in interplanetary space. Protons and alpha
garticles with energies >1.3 MeV/rucleon, and electrons >0.3
MeV were measured within interplanetary space over the range
from 0.3 to 1.0 AU. The instrument, a particle tetescope with
a 55-deg field cf view, consisted of five semiconductor
detectors, one sapphire Cerenkov counter, and one scintillation
counter, all enclased by an anticoincidence cylinder. The
telescope was calibrated prior to launch using radioactive
sources, particle accelerators, ard ground-level muons., It
measured protons and alpha particles in six channels (1.3-3.3,
3.3-13, 13-27, 27-37, 37-45, and >45 MeV/nucleon) and electrons
ir five energy chanrels (0.3-0.8, 0.8-2, 2-3., 3-4, and >4 Mev).
For more detail see pp. 253-257 of Raumfahrtforschung, v. 19,
n. 5, 1975.

~= HELIOS-B» KUNOW--

INVESTIGATION NAME- COSMIC-RAY PARTICLES
NSSDC 1D~ 76-003A-07 INVESTIGATIVE PROGRAM
CODE EL-4/CO~OP, SCIENCE

INVESTIGATION DISCIPLINE(S)
PARTICLES AND fIELOS
COSMIC RAYS

PERSONNEL
PI = H. KUNOW U OF KIEL
0I - G.H. WIBBERENZ Y OF KIEL
oI - 6. GREEN U OF KIEL
eI -~ nm, MUELLER-MELLIN v Of KIEL
o1 - W, MITTE U OF KIEL
oI -~ H. HEMPE U OF KIEL

BRIEF DESCRIFTION

The objective of the experiment (E6) wagy to stugy
high-energy, charged, cosmic-ray particles of solar, planetary,
and gatactic origin in interplanetary space. Protons and alphs
carticles with energies >1.3 MeV/nucleon, and electrons >C.3
Mev were messured within interplanetary space over the range
from 0.3 to 1.0 AU. The instrument, a particle telescope with
e 55-deg field of view, consisted of five semiconductor
detectors, one sapphire Cerenkov tounter, and one scintillation
counter, alt enclosed by an antitoincidence cylinder. The
telescope was calibrated prior to launch using radioactive
sources, particle accelerators, and ground-level muons. It
measured protons and alphs particles in six channels (1.3-3.3,
3.3-13+ 13-27, 27-37, 37-45, and >45 MeV/nucleon) and electrons
in five energy channets (0.3-0.8, 0.8~2, 2-3, 3-4, and >4 NKev),
for more details see pp. 253-257 of Raumfahrtforschung, v. 19,
n. 5, 1975.

RADIO SCIENCE AND CELESTIAL MECHANICS

------- PIONEER 6+ ANDERSON
INVESTIGATION NAME- CELESTIAL MECHANICS
NSSPC ID- 65-105A-07

INVESTIGATIVE PROGRAM
CODE EL-4, SCIENCE

INVESTIGATION DISCIPLINE (S)
CELESTIAL MECHANICS

PERSONNEL
PI =~ J.D. ANDERSON NASA-JdPL

BRIEF DESCRIPTIGN

The purpose of this experiment was to use the tracking
data from the mission to obtain primary determinations of the
rasses of the earth and moon, the astronomical unit, and the
oscillating elements of the orbit of the earth. This wvas
appropriate because ot the absence of midcourse orbit
corrections and near-planetary encounters. Also, solar
radiation pressure effects were small. The experiment used the
onboard receiver and transmitter equipment in conjunction with
beep Space Network station equipaent to obtain Doppler
measurements.

~==w=== PIONEER &6, ESHLEMAN

INVESTIGATION NAME- TWO-FREQUENCY BEACON RECEIVER
NSSDC ED- 65~105A-04 INVESTIGATIVE PROGRAM
CODE EL-4, SCIENCE

INVESTIGATION DISCIPLINE(S)
IONOSPHERES AND RADIO PHYSICS
PARTICLES AND FIELDS

FERSONNEL
Pl = V.R. ESHLEMAN
0I = T.A. CROFT SRI INTERNATIONAL
01 = R.L. LEADABRAND SRI INVERNATIONAL
01 = 0.K. GARRIOTY NASA=JSC
oI ~ A.K, PETERSON STANFORD U

STANFORD U

ERIEF DESCRIFTION

Both 423.3-MHz and its 2/17 subharmonic 49.8-MHz signals
were transmitted from 8 46-m steerable parabotic antenns at
Stanford University to the two-freguency radio receiver on the
spacecraft. The high-trequency signal served as a reference
signal since its propagation tise was not appreciably
lengthened by electrons atong the path. The low-frequency
signal was delayeo in proportion to the total electron content
in the propagation path. On the spacecraft, » phase-locked
ceceiver counted the beat frequenty zero crossings of the
received signals to obtain measurements of phase-path
differences. Differential delay of the group velocity was also
observed, and these values wuere telemeteéred to the ground
station. Frca calculated total electron content values, the
ionospheric effect (up to @ selected altitude obtained from
other experimental techniques) tould be subtracted to produce
data describing the interplanetary electron content of the
solar wind ana its variations. for similar experiments
covering other time periods see 68-100A-03, 67-123A-03,
66-075A-04, and 67-060A~02. Mmore detailed descriptions of the
experiment can be found in 4. Geophys, Res., v. 71, pp.
3325~3327, and in Radio Sci.r w. 6/ pp. 55-63.




=~ PIONEER

T+ ESHLEMAN===~vvecemcmcceccccceracecrrcccmaan—

INVESTIGATION NAME- TWO-FREQUENCY BEACON RECEIVER

NSSDC ID- 66~075A-04 INVESTIGATIVE  PROGRAM
CODE EL-4» SCIENCE
INVESTIGATION OISCIPLINE(S)
IONOSPHERES
PARTICLES AND FIELDS
PERSONNEL
P1 ~ V.R. ESHLEMAN STANFORD U
01 ~ T.A. CROFTY SRI INTERNATIONAL

BRIEF DESCRIPTION

Both 423.3~MHz and its 2/17 subharmonic A49.8-MHz signals
were transmitted from a 4.6-m steerable parabolic antenna at
Stanford University to the two-freguency radio receiver on the
spacecraft. The high-frequency signal served as a reference
signat since its propagation time was not appreciably delayed.
The low-frequency signal was delayed in proportion to the total
electron content in the propagation gath. On the spacecraft, a
phase locked receiver counted the beat frequency 2ero crossings
of the received signals to obtain measurements of phase-path
differences. Oifferential delay of the group velocity was also
otserved, and these values were teleretered to the grcunc
station. From calculated total electron content values., the
ionospheric effect (up to a selected altitude obtained fror
other experimental techniques) was subtracted to produce data
describing the interplanetary electron content ot the sclar
wind and its wvariations. The experiment operated nosinally
from Llaunch to May 20, 1969. For similar experiments covering
other time periods, see £B-100A-03, 67-123A-03, 65-105A-04, and

67-060A-02. More detailed descriptions of the experimert car
be tound in J. Geophys. Res., v. 71, p. 3325-3327, 1966, and in
Radio Sci., v. 6+ p. 55-63, 1971.

—=~=<== PIONEER B, ESHLEMAN~===ce-cocmmmmma e emeeeen

INVESTIGATION NAME- TMO-FREQUENCY BEACOMN RECEIVER

NSSDC ID- 67-123A-03 INVESTIGATIVE PROGRAM
CODE EL~%, SCIENCE
INVESTIGATION DISCIPLINE(S)
IONOSPHERES AND RADIO PHYSILS
PLANETARY ATMOSPHERES
PARTICLES AND FIELDS
INTERFLANETARY DUST
PERSONNEL
Pl = V.R. ESHLEFAN STANFORD U
0l = T.A. CROFT SRI INTERNATIONAL
Ol = H.T. HOWARD STANFORD U
01 = R.L. LEADABRAND SRI INTERNATIONAL
0I - R.A. LONG SRI INTERNATIONAL
01 - A.M. PETERSON STANFORD U
BRIEF DESCRIPTION

Both 423.3-MHz and its 2/17 sutharwonic 49.8-MHz signals
were transmitted from a 46-m steerable parabolic antenna at
Stanford University to the two-frequency radio recteiver on the
sgacecraft. The high-frequency signal served 28 a reference
signal since its propagation time was not appreciably delayed.
The tow-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 2ero crossirgs
of the received signals to obtain measurements of phase-path
differences. Differential detay of the group velocity was also
otserved, and these values were telemetered to the ground
station, From calculated total electron contert vatues, the
ionospheric effect (up to a selected altitude obtained from
other experimental techniques) could be subtracted to produce
data describing the interplanetary electron content cf the
solar wind and its wvartations. For similar experiments
covering other time operiods, see 6B~100A-03, 66-075A-04-
65-103A~04, and 67-060A~02. A more detailed description of the
experiment can be found in J. Geoprhys. Res.,r v. 17, ¢.
3325-3327, and in Radio Sci.., v. 6, p. 55-63.

---=-—- PIONEER 9, ESHLEMA

INVESTIGATION NAME=- TWO-FREQUENCY BEACON RECEIVER

NSSDC ID- 68-100A-03 INVESTIGATIVE PROGRAM
CODE EL-4, SCIENCE
INVESTIGATION DISCIPLINE(S)
PARTICLES AND FIELDS
IONOSPHERES AND RADIO PHYSICS
PERSONNEL
PI - V.R. ESHLEMAN STANFORD U
01 - T.A. CROFYT SRI INTERNATIONAL
01 = H.T. HOWARD STANFORD U
01 =« R.L. LEADABRAND SRI INTERNATIONAL
01 - R.A. LONG SRI INTERNATIONAL
0l - A.M. PETERSON STANFORD U
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BRIEF DESCRIPTION

Both 423.3-MHz and its 2717 subharmonic 49.8-MHZz signals
were transmitted from a a.6-m steerable parabolic antenna at
Stanford University to the two-frequency radio receiver on the
spacecraft, The high-frequency signal served as a reference
signal, since its propagation time was not appreciably delayed.
The low-frequency signal was delayed in proportion to the total
electron content in the propagation path, On the spacecraft, a
phase~locked receiver counted the beat freQueNcy 2er? crossings
of the received signals to obtain measurementS of Phase-path
differences, Differential celay of the group velocity was also
observed, and¢ these values were telemetered to the ground
station and used to calculate the total electron content. The
ionospheric contribution (up to a selected altitude obtained
trom other experimental technigues) could be subtracted to
produte data describing the interplanetary electron content of
the solar wind and its variations. More detsited descriptions
ot the experiment can be found in J. Geophys. Res., v. 71, pp.
3325-3327, and in Radio Sci., v. b, pp. 55-63.

memer== HELIOS=RAs GURNETT=-mrmmmeee e o meee e mce e -

INVESTIGATION NAME- FINE FREQUENCY, COARSE TIME RESOLUTION

SPECTRUM ANALYSIS

NSSDC 10- Ta-Q97A-05 INVESTIGATIVE PROGRAM
CODE EL-4/C0-0P» SCIENCE
INVESTIGATION DISCIPLINE(S)
IONOSPHERES AND RADIO PHYSICS
FARTICLES AND FIELDS
PERSONNEL
PI = D.A. GURNETT U OF I0wA
0l - P.J. KELLOGH U OF MINNESOTA
0 - S.J. BAUER GRA2 U
01 =~ R.G. STONE NASA-GSFC
BRIEF DESCRIFTION
This experiment (E5b) sharec the 32 m, tip-to-tip,
electric digole antenna with experiments -04 and -06.
Instrumentation consisted of three tunabie plasma wave

receivers,
sampler,
data tor
receivers
to 200

settings
range 6.4
frequency
range 208

a fixed-~trequency wideband receiver, and a waveform
The tunable receivers and wideband receiver provided
direct telemetry to earth, Each of the tunabtle
covered a different trequency band in the range 1 Hz
kHz. The high-frequency receiver had 96 frequency
separated by about & X, and covered the freguency

khz to 205 kHz. The mid-range receiver had 48
settings separated by about & X, ana covered the

Hz to 6.07 kHHz. The low-frequency receiver had 24
settings with 15 X separation, and covered the range 11 Hz to
309 Hz, The response time of the low-frequency receiver wvas
approximately 1 s, necessitating the inclusion of the wideband
receiver to obtain information about the angular distribution
of waves appearing in the low-frequency band. This receiver
covered the frequency vrange 1 Hz to 200 Hz. The time
resotution depended in detail on the spacecraft telemetry
format, bit rate, and experiment operational mode. When the
shock alarm mode became activated, data from the waveform
sampler were read into spacecraft memory for a period starting
before and ending atter the triggering event. In this mode,
the instantanecus voltage across the antenna was passed through
a low-pass filter with corner +trequency depencent on the
sampling rate, and measured at discrete intervals. the most
rapid being 2.2 ms. One half of the electric cipole failed to
deploy properly, and became short-circuited to ground. The
resulting configuration was that of a monopole with an
operational effective {ength of about 8 m. This resulted in a

6-d8 loss #n sensitivity, and an increased receiver noise
level, particularly at low frequencies- In aaditions the
high~-gain telemetry antenna produced additional interference-
For a more detailed discussion, see p. 248 ot
Raumfahrtforschung, v. 19, n. S, 1975,

m=eew== HELIQS-B+ GURNETT

INVESTIGATION NAME=- FINE FREQUENCY., COARSE TIME RESOLUTION
SPECTRUM ANALYSIS

NSSDC ID~- 76-003A-05 INVESTIGATIVE PROGRAM
CODE EL-4/C0-0P,» SCIENCE
INVESTIGATION DISCIPLINE(S)
PARTICLES AND FIELDS
IONOSPHERES AND RADIO PHYSICS
FERSONNEL
PI - D.A. GURNETT U OF I0wWA
0I - P.J. KELLOGG U OF MINNESOTA
01 -~ S.J. BAUER GRAZ U
01 =~ R.G. STONE NASA-GSFL
BRIEF DESCRIPTION
This experiment (E5b) shared the 32-m, tip-to-tip,
electric dipole antenna with experiments =04 and -06.
Instrumentation consisted of three tunable plasma-wave

receivers, a fixed-frequency wideband receiver, and a wavefornm

sampler, The tunable receivers and wideband receiver provided
data for direct telemetry to earth. Each of the tunable
receivers covered a different frequency band in the range 1 hz
to 200 kHz. The high-frequency receiver had 96 frequency
settings separated by about & X, and tovered the frequency
range 6.4 ktz to 205 kHz. The mid-range receiver had 4§
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frequency settings separated by about 8 percent and covered the

range 208 Hz to 6.07 kHz. The tcwu-frequency receiver had 24
settings with 15 X, separation and covered the range 11 Hz to
369 Hz. The resgonse time of the low-frequency receiver was

1 s, necessitating the inclusion of the wideband
obtain information abcut the angular distributicr

approx imately
receiver to

of waves appearing in the low-frequency band. This receiver
covered the fregquency range 1 Hz to 200 Hz. The time
resolution dependec in detail <cr the spacecraft telemetry
format, bit rate, and experiment operational mode. When the
shock alarm wsode became activated, dats from the wavefore
sampler were read into spacecraft memory for @ period starting
betcre and ending after the triggering event. In this mode,

the instantaneous voltage across the antenna was passed through

a low-pass filter with corner fregquency dependent on the
sampling rate, anc measured at ciscrete intervals, the most
rapid being 2.2 ms. For a more detailed discussion see . 248

of Raumfahrtforschung, v. 19, n. 5, 1975,

HELIOS-A, GURNETT

INVESTIGATION NAME- 26.5-KHZ TO 3-MHI RADIO WAVE

NSSDC ID- 74-097A-C6 INVESTIGATIVE PROGRAM
CODE EL-4/C0-OP, SCIENCE
INVESTIGATION DISCIPLINE(S)
RADIO PHYSICS
PARTICLES AND FIELDS
SOLAR PHYSICS
PERSONNEL
Pl - D.A. GURNETY U OF 10WA
01 - P.J. KELLOGG U OF MINNESOTA
01 - R.R. WEBER NASA-GSFC
01 - R.G. STONE NASA=GSFC
BRIEF DESCRIPTION
This experisent (ESc) shared the 32-m, tip-tc-tigp,
electric dipole antenns with experiments =04 and -05. A dual

(redundant) 16-frequency channel radiometer, with approximately
Legarithsically spaced channels, was used to detect tygfe III
radio emissions associated with solar flare events in the
frequency band 26.5 kHz to 3 MH2. The experiment sampling rate
was synchronizes such that each spacecraft revolution was
divided into 32 sectors. The secuence and frequency cf
sampling depended on the instrument operational mode (one of
four) and the spacecraft bit rate. The most rapid sampling
possible tor a single-frequency channel was once every 1/32 of
a satellite spin ¢ceriodr or about .03 s. A tyrpical sawplirg
sequence was tfor one frequency channel to be sampled for 16
sectors {172 revolution), followed by the next. One-half of
the 32-m dipole failed to extend properly during deployment.,
and was shorted to ground. The resulting antenna configuration
was that of a monopole with an operational effective length of
about 8 m, This shorter configuration resulted in increased
radio-frequency interference (RFI) of from 3 to 30 08 abcve
expected Llevels, and a loss of & dB in gain. Another problesm
uas unexpected interference w«ith the high-gain telemetry
antenna. This adced 60 dB RFI at 27.5 kHz, decreasing with
increasing frequency., 50 that abcve 200 kHz it produced nc
detectable interterence. For more details about the instrument

and modes of operation., see p. 250 of Raumfahrttorschung, v.
19, r. S, 1975,
“--+--- HELI0OS-Bs GURNETT==c--c-c--= e ccmmeccceteccces a———--

INVESTIGATION NAME- SU~KHI TO 2-MHI RADIO WAVE

NSSDE ID- 76-003A-06 INVESTIGATIVE PROGRAM
CODE EL-4/C0-0P, SCIENCE
INVESTIGATION DISCLIPLINE(S)
SOLAR PHYSICS
RADIO FHYSICS
PARTICLES AND FIELOS
PERSONNEL
PI - D.A. GURNETT U OFf 10wA
01 = P.J. KELLOGG U OF MINRESOTA
0L - R.R. WEBER NASA=GSFC
01 - R.6G. STONE NASA-G6SFC
BRIEF DESCRIPTION
This experiment (ESc) shared the 32-m, tip-to-tip,
electric dipole antenna with experiments -04 and -05. A dual

(redundant) lé-fregeency channel racicmeter, with approximately
logarithmically spaced channels, was used to detect type LII
radio emissions associated with solar-flare events in the
frequency band 26.%5 kHz to 3 MH2. The experiment sampling rate
was synchronized such that each spacecraft revoluticn was
divided into 32 sectors. The sequence and frequency of
sampling depended on the instrument operational mode (one of
tcur) and the spacecraft bit rate. The most rapid samplirg
possible for a single frequency channel was once every 1/32 of
2 satellite spin periods, or about .03 s. A typical sampling
sequence was for one freguency channel to be sampled for 16
sectcrs (172 revolution), ftollowec by the next. For scre
details about the instrument and wodes of operation, see p. 250
of Raumfahrtforschung, v. 19, n, 5, 1975.

INTERPLANETARY PARTICLES
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=« HELIOS-A, FECHTIG

INVESTIGATION NAME- MICROMEVTEOROID DETECVOR AND ANALYZER

NSSDC ID- T4-097A-12 INVESTIGATIVE PROGRAM
CODE EL-4/C0-0P, SCIENCE
INVESTIGATION DISCIPLINE(S)
INTERPLANETARY PHYSICS
INTERPLANETARY DUST
PERSONNEL
Pl ~ H. FECHTIG MPI~NUCLEAR PHYS
o1 - 4. WETHRAUCH AP I~PHYS ASTROPHYS

BRIEF DESCRIPVION

The purpose of the experiment (E10) was to investigate
some theories about the interplanetary dust including whether
or not (1) the number of particles increases toward the sun,

(2) the cutoft for small particles is dependent on the distance

from the sun, becasuse solar pressure increases nearer the sun,
and (3) the number densities of particles change near the
orbits of planets. The ‘kinetic energy of dust particles

hitting a target with high velocity (several km/s) caused the
raterial to vaporize and become partially iJonized. The
generated plasma cloud was then separated by appropriate
voltages into its negative (electron) part and into positive
ions. The wmass and the energy of the dust particles was
determined fros the ispulse heights. A time-of-flight mass
spectrometer in connection with the target allowed the small
ion cloud to be analyzed. 1In this way, the investigation of
the chemical composition of the dust particles became possible.

The threshotd for the detection of e particle was about 1.€-15
q. Mass and energy determination was possible for particles
lorger than about }_.E-14 g. For particles lLarger than 1.E-13

® @mass spectrum was gathered. For further details, see pp.
268 269 of Raumfahrtforschung, v. 19, n. 5, 1975.

HELICS=A, LEINERT

INVESTIGATION MAME- ZODIACAL LIGHT PHOTOMETER

NSSDC ID- 74-097A-11 INVESTIGATIVE PROGRAM
CODE EL-4/C0-0P, SCIENCE
INVESTIGATION DISCIPLINE(S)
INTERPLANETARY PHYSICS
ZODIACAL LIGHT
FERSONNEL
Pl - C. LEINERT MPI-ASTRONOMIE
o1 - E. PIT2 MP1-ASTRONOMIE
BRIEF DESCRIFTION
This experiment (E9) consisted of three photometers
looking at 15 deg. 30 deg, and 90 deg from the ecliptic. These

photometers observed the intensity sand polarization of the
zodiacal Llight in UV, blue, and visual bands. The purpose of
this experiment was to obtain information about the spatial
distribution, sizes and nature of interplanetary dust
particles. for further details, see Pp. 264-267 of
Raustahrtforschung, v. 19, n, 5, 1975,
-e~=~o- HELIOS-B- LEINERT
INVESTIGATION NAME~ 20DIACAL CIGHT PHOVORETER
NSSDC IDp- 76-003A-11 INVESTIGATIVE PROGRAM
CODE EL-4/C0-0P, SCIENCE
INVESTIGATION DISCIPLINE(S)
INTERPLANETARY PHYSICS
20DIACAL LIGHT
PERSONNEL
Pl - C. LEINERY MPI~-ASTRONOMIE
01 - E. PITZ MPI-ASTRONOMIE
BRIEF DESCRIPTION
This experiment <(E9) consisted of three photometers
looking at 15 deg, 30 deg, and 90 deg from the ecliptic. These

photometers observed the intensity and polarization of the
zodiacal Llight in UV, blue, selected visual bands, and white
Light. The purpose of this experiment was to obtain

information about the spatial distribution, size, and nature of
interplanetary dust particles. For further details, see pp.
264-267 of Raumfahrtforschung, v. 19, n. S, 1975,
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*Mosaics also available,

tIncluded with iHasselblad data.

§Included with Maurer and Nikon data.
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APPENDIX A

INDEX TO PLANETARY

INVESTIGATIONS

WITH DATA AVAILABLE AT NSSDC

INVESTIGATION CATEGORY 1D MISSION BRIEF NAME PRINCIPAL PAGE
INVESTIGATOR
MERCURY
Imaging 73-085A-01 Mariner 10 TV Photography Murray 19
Particles and Fields 73-085A-03 Mariner 10 Scan. Elect. Analyzer Bridge 19
73-085A-07 Mariner 10 Energetic Particles Simpson 20
73-085a-04 Mariner 10 Flux. Magnetometer Ness 19
Ultraviolet 73-085A-05 Mariner 10 EUV Spectrometer Broadfoot 20
Infrared 73-085A-06 Mariner 10 IR Radiometer Chase 20
Radio Science and
Celestial Mechanics 73-085A~02 Mariner 10 Radio Science Howard 20
VENUS
Imaging 73-085A-01 Mariner 10 TV Photography Murray 29
78-051A-06 Pioneer
Venus 1-Orb. Cloud Photopolarimeter Hansen 30
75-050D-01 Venera 9-Desc. Pan. Telephotometer 30
75-054D-01 Venera 10-Desc. Pan. Telephotometer 30
81~106D-01 Venera 13-Desc. Pan. Telephotometer 30
81-110D-01  Venera 14-Desc. Pan. Telephotometer 30
Particles and Fields 62-041A-06 Mariner 2 Elect. Analyzer Neugebauer 30
73-085A~-03 Mariner 10 Scan. Elect. Analyzer Bridge 30
78-051A-13 Pioneer
Venus 1-Orb. Electric Field Detector Scarf 31
62-041A-07 Mariner 2 Particle Detector Van Allen 32
73-085A-07 Mariner 10 Energetic Particle Simpson 32
78-078A-02 Pioneer
Venus 2-Bus. Ion Mass Spectrometer Taylor, H. A. 32
78-051A-17 Pioneer
Venus 1-Orb. Ion Mass Spectrometer Taylor, H. A. 32
78-051A-07 Pioneer
Venus 1-Orb. Ret. Pot. Analyzer Knudsen 31
78-051A=-18 Pioneer
Venus 1«Orb. Solar Wind Plasma Analyzer Wolfe 31
62-0412~03 Mariner 2 3-axis Fluxgate Magnetometer Coleman 31
78-051A-12 Pioneer
Venus 1-Orb. 3-axis Fluxgate Magnetometer Russell 32
73-085a-04 Mariner 10 Fluxgate Magnetometer Ness 31
67-060A-05 Mariner 5 Helium Magnetometer Smith 32
62-041A~04 Mariner 2 Cosmic Ray Ionization Anderson 33
78-051A-05 Pioneer
Venus 1-Orb. Gamma Ray Burst Detector Evans 33
78-051A-03 Pioneer
Venus 1-Orb. Gas and Plasma Environment Croft 35
Ultraviolet 73-085A-05 Mariner 10 EUV Spectrometer Broadfoot 33
78-051A~15 Pioneer
Venus 1-Orb. UV Spectrometer Stewart 33




INDEX TO PLANETARY INVESTIGATINONS

WITH DATA AVAILARLE AT NSSDC (continued)

INVESTIGATLON CATEGORY 10 MISS10ON BRIFEF NAME PRINTIPAL PAGE
INVESTIGATCR
VENUS (continued)

Infrared 62-041A-02 Mariner 2 IR Radiometer Neugehauer 33 i
73-085A-06 Mariner 10 IR Radiometer Thase 34
78-051A-16 Pioneer

Venus 1-0Orb. Temperature Sounder Taylor 34
78-078D-05 Pioneer

Venus-Lge. IR Radinmeter Boese 34
78-078E-04 Pioreer i

Venus Sm, 1 IR Radiometer Suomi 34
78-078F-04 Pioneer

Venus Sm, 2 IR Radiometer Sunmi 34 ‘
78-078G~04 Pioneer

Venus Sm. 3 IR Radiometer Suomi 3a )

Radio Science and

Celestial Mechanics 62-041A~08 Mariner 2 Celestial Mechanics Anderson 35
67-060A-07 Mariner S Celestial Mechanics Anderson 35 i
78-051A~21  Pioneer

Venus 1-Orb., “elestial Mechanics Shapir» 5
73-085A~-02 Mariner 10 Railin Science Howar i 35
67-060A-02 Mariner 5 2-Frequency Beacon Croft 3s
78-051A-02 Pioneer

Venus 1-0rb. Radar Altimeter Pettengill 36
78-051A-20 Pioneer

Venus 1-0rbh. Radio Occultatinn (00CC) Kliore 35
78-051A=-23 Pioneer

Venus 1-0rb. Internal Density Dist. (IDD) Phillips 36

Atmosphere

78-078A-06 Pioneer

Venus 2-Bus Atm. Circ. Pat. (DLBL) Counselman 37
78-078D~09 Pioneer

Venus Lgye Atm. Tirc. Pat. (DLRI) Tounselman 39
78-078E=-N3 Pioneer

Venus Sm. 1 Atm. Tirc. Pat. (DLBI) Tounselman 39
78-078F=-03 Pioneer

Venusg-Sm. 2 arm. “Zirc. Pat. (DULBI) Tounselman 33
78-078G-03 Pioneer

Venus-Sm. 3 Atm, ZTirc. Pat. {(DLRI) Tounselman 373
78-051A-01 Pioneer

Venus 1-0Orb. Electron Temperature Probe Brace 36
78-051A=-11 Pioneer

venus 1-0rb. Neut. Part. Mass Spectrometer Niemann 36
78-078A~-03 Pioneer

Venus 2-Bus Neut. Part. Mass Spectrometer Von Zahn 36
78-078D=06 Pioneer

Venus-Lge. Neut. Part. Mass Spectrometer Hof fman 36
78-051A-19  Pioneer ‘

Venus 1-Orb. Atmospheric Drag (OQAD! Keating 36
78~051A~-22 Pioneer

Venus 1-0Orb. Atm. Sol. Cor. Turb. (OTUR) Woo 37
78~078D=-02 Pioneer

Venus-Lge. Cloud Extent. Structure Ragent 37
78-~078E-02 Pioneer

Venus-Sm. Cloud Extent. Structure Ragent 37
78~078F=-02 Pioneer

Venus-Sm. 2 Cloud Extent. Structure Ragent 37
78-078G~-02 Pioneer

Venus~-Sm. 3 Cloud Extent. Structure Ragent 38




INDEX TO PLANETARY

INVESTIGATIONS

WITH DATA AVAILARLE AT NSSDC (continued)
INVESTIGATION CATEGORY ID MISSION BRIEF NAME PRINCIPAL PAGE
INVESTIGATOR
VENUS (continued) \
Atmosphere 78-078D=01 Pioneer !
(continued) Venus-Lge. Atm. Structure Se1iff 33 ‘
78-078E-01  Pioneer |
Venus-Sm. 1! Atm. Structure Seiff 38
78-078F-01  Pioneer ?
! Venus=~Sm. 2 Atm. Structure Seiff 8
78-078G-01 Pioneer
Venus-Sm. 3 Atm, Structure Seiff 38 !
78-078D=04 Pioneer
Venus-Lge. Gas Chromatog. Nyama 4n !
78-078E-04 Pioneer |
Venus-Sm. 1 Gas Chromatog. Suomi 34
73-078F~-04 Pioneer
Venus-Sm. 2 5as Chromatog. Suomi 34
73-078G=-04 Pioneer
Venus=-Sm. 3 5as Thromatng. Suomi 34
78-078D=-03 Pioneer
Venus-Lge. ~loud Part. Size Spectrometer Knollenberg 40
78-078D=-07 Pioneer
Venus-Lge. Solar Energy Penetration Tomaskn 40
78-0378D=-11 Pioneer
Venus-Lge. Atm. Propagation Trofr 33 !
MARS
Imaging 64=077A=-01 Mariner 4 Television Leighton 48
69-014A-01 Mariner & Mars Surface TV Camera Leighton 48
69-030A-01 Mariner 7 Mars Surface TV Camera Leighton 49 i
71-1051A=-04 Mariner 9 Television Photography Masursky 49
75-075A=-01 Viking 1=Crb. Imagery carr 49 i
75-983A=-01 Yiking 2=-Crbh. Imagery Tarr 42 |
75-375C-06 Viking 1=-Land. Lander Imaging Mutch sa
75-083C=N6 Viking 2-Land. Lander Imaging Muth 50 :
Particles and Fields A3=277a=02 Mariner 4 Magnet-ometer Smith 50
Ultraviolet 59-014A-04 Mariner 4 JV Spectrometer Barth 50
£9~030A-04 Mariner 7 UV Spectrometer Barth 51
Mariner 93 UV Spectrometer Bar+th 51 ¢

71-051A=02

ORIGINAL PAGE IS
OF POOR QUALITY



INDEX T0O PLANETARY IMVESTIGATIONS
WITH DATA AVAILARLE AT

NS3DOC (~ontinued)

INVESTIGATION CATEGORY 1D MISSION SRIEF NAME PRINCIPAL Pk;;W
INVESTIGATCR -
MARS (continueAd)
Infrared 63-014A-02 Mariner A Spect. 1.5=15 Microm. Pimentel 32
£9-030A=02 Mariner 7 Spect. 1.5-15 Microm. Pimentel sz !
69-014A-03 Mariner 6 Chan. IR Radiometer Neugebauier 52
69-030A-03 Mariner 7 Than. IR Radiometer Neugebauer °3
71-051A=-01 Mariner © IR Radiometer Neugebauer 53
75-075A=02 Viking 1-nrb. IR Radiomeczer Kiefcer 53
75-083A-02 Viking 2=-0rb. IR Radiometer Kieffer g3
71-051A=03 ariner 9 IR Interference Spectromerer Hanel 52
Radio Science anA !
“elestial Mechanics A4=077A-09 Mariner 4 Zelestial Mechanics Anderson 54
A9-014A-05 Mariner 6 Zelestial Mechanics Anderson 54
69-030A~05 Mariner 7 Celestial Mechanics Anderson 54
59=214A=-06 Mariner 6 S-Band Occult. Xliore sS4
69-030A-06 Mariner 7 S=-Band Mccul%. Kliore 54
71-051A-08 Mariner 2 S=-Band Occult. Kliore 54
75=-075A=04 Viking 1=-0Orb. Radio Science Michael 54
75-083A-04 Viking 2-~0Orb. Radio Science Michael 35
75-075C=-11 Viking 1-Land. Radio Science Michael 55
75=-083C-11 Viking 2-Land. Radin Science Michael 55 ?
Atmosphere 75-075A=-03 Viking 1-Orb. Spectrometer Farmer 55 !
75-083A-03 Viking 2-0Orb Spectrometer Farmer 56 i
75-075C=-02 Viking 1-Land. Atm. Structure Nier S6 !
75-083C=-02 Viking 2-~Land. Atm. Structure Nier 56
75-075C=12 Viking 1~Land. Atm. Comp. Nier 56
75=-083C=-12 Viking 2~Land. Atm. Comp. Nier 56
75-075C=14 Viking 1-Land. Ionospher. Prop. Nier 56
75-083C-14 Viking 2~Land. Ionospher. Prop. Nier 56
75-075C=07 Viking 1-Land. Meteoroloqy Hess 57
75=083C=-07 Viking 2-~Land. Meteorology Hess 57
Surface Chemistry 75-083C=-01 Viking 2~Land. Physical Prop. Shorthill 57
75=-075C=-10 Viking J1~Land., Magnet. Prop. Hargraves 53
75-083C=-10 Viking 2~Land. Magnet. Prop. Hargraves S8 !
75-075C~04 Viking 1~Land. Molecular Anal. 3i1emann 57
75-083C-04 Viking 2~Land. Molecular Anal. Siemann 27
75=-075C=-13 Viking 1-Land. Inorgan. Chemistry Toulmin S7
75-083C~-13 Viking 2-Land. 1Inorgan. Chemistry Toulmin 58
Biology 75-075C=-03 Viking 1-Land. Biology Klein 58
75-083C-03 Viking 2-Land. Biology Xlein 58
75-075C~-04 Viking t-Land. Molecular Anal. Biemann 59
75-083C=-04 Viking 2-Land. Molecular Anal. Biemann 59
Seismology 75-083C-08 Viking 2-Land. Seismology Anderson 39
JUPITER
1maging 72-012A=-07 Pioneer 10 Image Photopolarimeter Gehrels 68
73-019A~07 Pioneer 11 Image Photopolarimeter Gehrels 68
77-084A-01 Voyager 1 Imaging Smith, B. A. 68
77-076A=01 Voyager 2 Imaging Smith, B. A. 69
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INDEX TO PLANETARY INVESTIGATIONS
WITH DATA AVAILABLE AT NSSDC (continued)

INVESTIGATION CATEGORY 1D MISSION BRIEF NAME PRINCIPAL PAGE
INVESTIGATOR
JUPITER {continued)
i
|

Particles and Fields 72-012A-01 Pioneer 10 3-axis Helium Mag. Smith, E. J. 71 !
73-019A-01  Pioneer 11 3-axis Helium Mag. Smith, E. J. 71 |
73~019A-14 Pioneer 11 Fluxgate Magnetometer Acuna 71

! 77-084A-05 Voyager 1 Fluxgate Magnetometer Ness 71 !

! 77-076A-05 Voyager 2 Fluxgate Magnetometer Ness 71 f

! 77-084A-06  Voyager 1 Faraday Cup Bridge 70 |

! 77-076A~06 Voyager 2 Faraday Cup Bridge 70

é 77-084A-13 Voyager 1 Plasma Wave Scarf 70 !

| 77-076A-13  Voyager 2 Plasma Wave Scarf 70 |

| 72-012A-05  Pioneer 10 Trapped Particles Fillius 72

' 73-019A-05 Pioneer 11 Trapped Particles Fillius 72

i 72-012A~-02 Pioneer 10 Charged Particles Simpson 71
73-019A-02 Pioneer 11% Charged Particles Simpson 72

‘ 72-012A-11 Pioneer 10 Charged Particles Van Allen 72 |

l 73-019A-11 Pioneer 11 Charged Particles vVan Allen 72

| 72-012A=-12 Pioneer 10 Charged Particles McDonald 73

; 73-019A-12 Pioneer 11 Charged Particles McDonald 73

§ 72-012A-13 Pioneer 10 Quadrasphere Anal. Wolfe 69

; 73-019A=-13  Pioneer 11 Quadrasphere Anal. Wolfe 69

| 77-084A-07 Voyager 1 Particle Anal. Telescope Krimigis 70
77-076A=07 Voyager 2 Particle Anal. Telescope Krimigis 70
77-084A~08 Voyager 1 Cosmic Ray Telescope Vogt 73
77-076A-08 Voyager 2 Cosmic Ray Telescope vogt 73

Ultraviolet 72-012A-06 Pioneer 10 JV Photometer 200~-800A Judge 74
73-019A-06 Pioneer 11 UV Photometer 200-800A Judge 74
77-084A~-04 Voyager 1 UV Spectrometer Broadfoot 74
77-076A-04 Voyager 2 UV Spectrometer Broadfoot 74

Infrared 77-084R=03 Voyager IR Interferometer Hanel 74
77-076A-03 Voyager 2 IR Interferometer Hanel 74

Radio Science and

Celestial Mechanics 72-012A-09 Pioneer 10 Celestial Mechanics Anderson 75
73-019A-09 Pioneer 11 Celestial Mechanics Anderson 75
72-012a-10 Pioneer 10 S-Band Occultation Kliore 75
73-019A=10 Pioneer 11 S-Band Occultation Kliore 75
77-084A-02 Voyager 1 Coher. S- + X-Band Eshleman 75
77-076A=-02 Voyager 2 Coher., S=- + X-Band Eshleman 75
77-084A-10 Voyager 1 LF, RF Receiver Warwick 76
77-076A-10 Voyager 2 LF, RF Receiver ‘Aarwick 76

Atmosphere 72-012A-10 Pioneer 10 S-Band Occultation Kliore 75
73-019A-10 Pioneer 11 S-Band Occultation Kliore 75
72-012A=07  Pioneer 10 Imag. Photopolarimeter Gehrels 68’
73-019A~-07 Pioneer 11 Imag. Photopolarimeter Gehrels 68
77-076A-11 Voyager 2 Photopolarimeter Lane 76

Polarization 72-012A-07 Pioneer 10 Imag. Photopolarimeter Gehrels 68
73=-019a=-07 Pioneer 11 Imag. Photopolarimeter Gehrels 68
77=076A=11 Voyager 2 Photopolarimeter Lane 76

SATURN

lmaging 73-013a-07 Pioneer 11 Imag., Photopolarimeter Gehrels 83
77-084A-01 Voyager 1 Imaging Smith, B. A. 84
77-076A=01 Voyager 2 Imaging Smith, B. A. 84
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INDEX TO PLANETARY INVESTIGATIONS
WITH DATA AVAILABLE AT NSSDC (concluded)

INVESTIGATION CATEGORY 1D MISSION BRIEF NAME PRINCIPAL PAGE
INVESTIGATOR
SATURN (concluded)

Particles and Fields 73-019A-02 Pioneer 11 Charqéd Particles Simpson 72
73-019A=-12 Pioneer 11 Charged Particles McDonald 35
73-019A-05 Pioneer 11 Trapped Particles Fillius 35
73-019A-13 Pioneer 11 Quadrasphere Anal. Wolfe 34
73-019A-14 Pioneer 11 Fluxgate Magnetometer Acuna 35
73-019A-11 Pioneer 11 Charged Particles Van Allen 72

Radio Science and

Celestial Mechanics 73-019A-09 Pioneer 11 Celestial Mechanics Anderson 85

Atmosphere 73-019A-07 Pioneer 11 Image Photopolarimeter Gehrels 83
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INDEX TO INTERPLANETARY INVESTIGATIONS (FROM PLANETARY MISSIONS)
WITH DATA AVAILABLE AT NSSDC

APPENDIX B

|
|
1
i
i
.
i

INVESTIGATION CATEGORY ID MISSION BRIEF NAME PRINCIPAL PAGE |
INVESTIGATOR ﬁ
Particles and Fields 64-077A~04 Mariner 4 Cosmic Ray Telescope Simpson 34
67-060A-03 Mariner 5 Faraday Cup Bridge 94
77-084A-08 Voyager 1 Cosmic Ray Telescope Vogt 9s
77-076A-08 Voyager 2 Cosmic Ray Telescope vogt 95
Ultraviolet
72-012A-06 Pioneer 10 1V Photometer Judge 35
73-019A~-06 Pinneer 11 UV Photometer Judge 35
Interplanetary Particles
72-012A-03 Pioneer 10 Asternid/Meteoroid Ast. Soberman 95
73-019a-03 Pioneer 11 Asteroid/Meteoroid Ast. Soberman 25
72-012A-04 Pioneer 10 Meteoroid Detector Kinard 96
73-019A-04 Pioneer 11 Meteoroid Detector Kinard 96 !
72-012A-14 Pioneer 10 Zodiacal Light Photometer Weinberg 96
73-019A=-15 Pioneer 11 Zodiacal Light Photometer Weinberg 96




APPENDIX C

INDEX TO INTERPLANETARY MISSIONS

WITH DATA AVAILARLE

AT NSSDC

INVESTIGATION CATEGORY D MISSION BRIEF NAMFE PPINCIPAL PAZE
INVESTIGATOR

Particles and Fields 65-105A~-02 Pioneer 6 Faradav “up Rridqge 107
66-075A-02 Pioneer 7 Faraday “up 3ridge 107
55-105A-08 Pioneer 6 Superior Conj. Faraday Rot. Tevy 107
66-075A-08 Pioneer 7 Superior Conj. Faraday Rot. Levy 107
68-100A-02 Pioneer 9 Solar Plasma Detector Wolfe 107
74-097A-09 Helios-A Plasma Detector Rosenbauer 107
76-003A-09 Helins-B Plasma Detector Rosenbauer 108
74-097A-04 Helios-A Solar Wind Plasma Wave Jurnett 108
76-003A~04 Helios-B Solar Wind Plasma Wave Gurnett 108
67~123A-07 Pioneer 8 Electric Field Detector Scarf 108
68-100A-07 Pioneer 9 Electric Field Detector Scarf 109
65-105A-06 Pioneer 6 Electrostatic Analyzer Wolfe 109 |
66-075A=-03 Pioneer 7 Electrostatic Analvzer Yinlfe 109 !
67=-123A-02 Pioneer 8 Electrostatic Analyzer Wolfe 109 )
74-097A-10 Helios-A Fnergetic Flect., Proton Det. Keppler 110
76=-003A-10 Helios~-B8 Energetic Elect., Proton Det. Keppler 110 !
65-105A-01 Pioneer 6 Uniaxial Magnetometer Ness 110 )
66=-075A-01 Pioneer 7 Uniaxial Magnetometer Ness 110 !
67-123A-01 Pioneer 8 Uniaxial Magnetometer Ness 110 !
68-100A-01 Fioneer 9 Triaxial Magnetometer Sonnett 110 :
74-097A-02 Helins=-A Triaxial Fluxgate Magnetometer Ness 110
76-003A-02 Yelios=~B Triaxial Fluxgate Magnetometer Ness 11 !
74-097a-01 Helios-A Triaxial Fluxgate Magnetometer Neuhauer 11 I
76-003A=-01 Helios=-B Triaxial Fluxgate Magnetometer Neubauer 11
60-001A-02 Pioneer S Search Coil Magnetometer Greenstadt i1
74-097A-03 Helios-A Search Coil Magnetometer Neubauer 111
76-003A-03 Helios-B Search Coil Magnetometer Neubauer 11
60-001A-03 Pioneer S lon Chamber and GM Tube Winckler 112
60-001A-01 Pioneer 5 Coincident Cosmic Prop. Ctr. Simpson 112
55-105A-03 Fioneer 6 Cosmic Ray Telescope Simpson 112
66=075A-06 Pioneer 7 Cosmic Ray Telescope Simpson 112
67-123A-06 Pioneer 8 Cosmic Ray Telescope Webber 112
65=105A-05 Pioneer 7 Tosmic Ray Anisot. McCracken 113
66=-075A-05 Pioneer 8 Cosmic Ray Anisot. McCracken 113
68-100A-05 Pioneer 9 Zosmic Ray Anisot. McCracken 13
67-123A-06 Pioneer 8 Cosmic Ray Grad. Det. Webber 13
68-100A-06 Pioneer 9 Cosmic Ray Grad. Det. Webber 113
65=-105A=05 Pioneer 6 Cosmic Ray Detector McCracken 112
74-097A-08 Helios=~A Cosmic Ray Detector Trainor 13
76=-003A-08 Helios-B Cosmic Ray Detector Trainor 114
74-097A-07 Helios-A Cosmic Ray Particles Kunow 114
76~003A-07 Helios-B Cosmic Ray Particles Kunow 114

Radio Science & 65-105A~07 Pioneer 6 Celestial Mechanics Anderson 114

Celestial Mechanics 65-105A-04 Pioneer 6 2-Frequency Beacon Receiver Eshleman 114
66-075A~04 Pioneer 7 2-Frequency Beacon Receiver Eshleman 115
67-123A-03 Pioneer 8 2-Frequency Beacon Receiver Eshleman 115
68-100A-03 Pioneer 9 2~-Frequency Beacon Receiver Eshleman 115
74-097A-05 Helios=-A Fine~-Wave Spectrometer Gurnett 115
76-003A-05 Helios-B Fine-Wave Spectrometer Gurnett 115
74-097A-06 Helios~A 27 KHz - 3 MHz Radio Wave Gurnett 116
76=-003A-06 Helios~B 27 KHz - 3 MHz Radio Wave Gurnett t16

Interplanetary Particles 74-097a-12 Helios-A Micrometeoroid Det. Analyzer Fechtig 116
74-097A~-11 Helios-A Zodiacal Light Photometer Leinert 116
76=-003A-11 Helios~B Zodiacal Light Photometer Leinert 116

et ORIGINAL PAGE IS
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APPENDIX D - DEFINITIONS

Investigation Discipline - The subject to which an investigation pertains.
The possible entries are limited, and the NSSDC
information files can be searched using this field.

Investigative Program - Code of the cognizant NASA Headquarters office, or
name of other sponsoring agency program. "CO~-OP"
added to a code indicates a cooperative effort with
another agency or foreign country.

NLA - No Longer Affiliated. Used in the spacecraft
personnel section and occasionally with
investigations to indicate that the person had
the specified affiliation at the time of his
participation in the project, but is no longer
there.

NSSDC 1D - An identification code used in the NSSDC
information system. 1In this system, each
successfully launched spacecraft and experiment is
assigned a code based on the launch sequence of the
spacecraft. Subsequent to 1962, this code (e.qg.,
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. Prior
to launch, for example, the approved NASA launch,
Solar Mesosphere Explorer, was coded SME. The
experiments to be carried aboard this spacecraft
were coded SME -01, SME -~02, etc. Once a
spacecraft is launched, its prelaunch designation
is changed to a postlaunch one; e.g., Pioneer-G,
which was launched April 6, 1973, was given the
NSSDC ID code of 73-019A, and the NSSDC spacecraft
common name of Pioneer 11.

oI - Other Investigator.

PI - Principal Investigator.
PM - Project Manager.

PS - Project Scientist.

TL - Team Leader.

™ - Team Member.
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TRF

Technical Reference File. A computerized
space~-investigation-oriented bibliographic
reference list maintained by NSSDC. Journal
publications and other documents are cited, and can
be retrieved by author name, title, or NSSDC ID of
relevant investigation. Used to keep track of
descriptive and documentation material, as well as
to produce bibliographies of certain spacecraft.
The TRF accession number begins with the letter B
and contains five digits; for example, B1085t.
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* SPACECRAFT NAME

KA KKK KKK KKK KR ARk AR KRR KK R KK AR KRR R K R AR AR IR AR AR A AR AR A AR KR AR kAR R AR KA AR KA KKK KA ARk KR KKK

* PRINC.INVEST.NAME

*

1960 ALPHA 1

1962 ALPHA RHO 1

HELIOS 1

HELIOS 2
HELIOS-A

FECHTIG
GURNETT
GURNETT

GURNETT
KEPPLER
KUNOW
ILEINERT
NESS
NEUBAUER

NEUBAUER
ROSENBAUER
TRAINOR

HELIOS-B

GURNETT
GURNETT

GURNETT
KEPPLER
KUNOW
LEINERT
NESS
NEUBAUER

NEUBAUER
ROSENBAUER
TRAINOR

MARINER 2
ANDERSON
ANDERSON
COLEMAN, JR.
NEUGEBAUER

FED REP OF GERMANY BMWF
UNITED STATES

FED REP OF GERMANY BMWE
UNITED STATES

UNITED STATES

APPENDIX E
INDEX OF SPACECRAFT AND INVESTIGATIONS
BY SPACECRAFT NAME AND PRINCIPAL INVESTIGATOR

LAUNCH
COUNTRY AND AGENCY DATE ORBIT TYPE

INVESTIGATION NAME

SEE PIONEER 5

SEE MARINER 2

SEE HELIOS-A

SEE HELIOS-B

12/10/74 HELIOCENTRIC

NASA-OSSA

MICROMETEOROCID DETECTOR AND ANALYZER
SOLAR WIND PLASMA WAVE

FINE FREQUENCY, COARSE TIME RESOLUTION
SPECTRUM ANALYSIS

26.5-KHZ TO 3-MHZ RADIO WAVE

ENERGETIC ELECTRON AND PROTON DETECTOR
COSMIC-RAY PARTICLES

ZODIACAL LIGHT PHOTOMETER

FLUXGATE MAGNETOMETER FOR AVERAGE FIELDS
FLUXGATE MAGNETOMETER FOR FIELD
FLUCTUATIONS

SEARCH COIL MAGNETOMETER

PLASMA DETECTORS

GALACTIC AND SOLAR COSMIC RAYS

01/15/76 HELIOCENTRIC

NASA-OSSA

SOLAR WIND PLASMA WAVE

FINE FREQUENCY, COARRSE TIME RESOLUTION
SPECTRUM ANALYSIS

50-KHZ TO 2-MHZ RADIO WAVE

ENERGETIC ELECTRON AND PROTON DETECTOR
COSMIC-RAY PARTICLES

ZODIACAL LIGHT PHOTOMETER

FLUXGATE MAGNETOMETER FOR AVERAGE FIELDS

FPLUXGATE MAGNETOMETER FOR FIELD
FLUCTUATIONS

SEARCH COQIL MAGNETOMETER

PLASMA DETECTORS

GALACTIC AND SOLAR COSMIC RAYS

NASA-OSSA 08/27/62 VENUS FLYBY

COSMIC-RAY IONIZATION

CELESTIAL MECHANICS

FLUXGATE MAGNETOMETER

INFRARED RADIOMETER

*
*
NSSDC ID
*
*

74-097A

74-097A-12
74-097A-04
74-097A-05

74-097A-06
74-097A-10
74-097A-07
74-097A-11
74-097A-02
74-097A-01

74-097A-03
74-097A-09
74-097A-08

76-003A

76-003A-04
76-003A-05

76-003A-06
76-003A-10
76-003A-07
76-003A-11
76-003A-02
76-003A-01

76-003A-03
76-003A-09
76-003A-08

62-041A

62-041A-04
62-041A-08
62-041A-03
62-041A-02

PAGE
NO.

106

116
108
115

116
110 !
114
116
110
111

111
107
113

106 i

108 i
115

116
110
114
116
111
111

111
108
114

27
33
35
31
33



* LAUNCH *

* SPACECRAFT NAME COUNTRY AND AGENCY DATE ORBIT TYPE *

AR AR I IR KKK KRR AR R AR AR A AR AR A R AR KR A K AR AR KA KA KKK R KA A KA KRR KRR A ARk Xk kX KA ARk kA kR *kxk*k**k%x  NSSDC ID PAGE
* PRINC.INVEST.NAME INVESTIGATION NAME * NO.
* *

NEUGEBAUER SOLAR PLASMA ANALYZER 62-041A-C6 30
VAN ALLEN PARTICLE DETECTOR 62-041A-07 32
MARINER 4 UNITED STATES NASA-OSSA 11/28/64 MARS FLYBY 64-077A 47
ANDERSON CELESTIAL MECHANICS 64-077A-09 54
LEIGHTON MARS TV CAMERA 64-077A-01 48
SIMPSON COSMIC-RAY TELESCOPE 64-077A-04 94
SMITH HELIUM MAGNETOMETER 64-077A-02 50
MARINER 5 UNITED STATES NASA-OSSA 06/14/67 67-060A 27
ANDERSON CELESTIAL MECHANICS 67-060A-07 35
BRIDGE INTERPLANETARY ION PLASMA PROBE FOR 67-060A-03 31
E/Q OF 40 TO 9400 VOLTS
ESHLEMAN TWO-FREQUENCY BEACON RECEIVER 67-060A-02 35
SMITH TRIAXIAL LOW FIELD HELIUM MAGNETOMETER 67~-060A-05 32
MARINER 6 UNITED STATES NASA-OSSA 02/24/69 MARS FLYBY 69-014A 47
ANDERSON CELESTIAL MECHANICS 69-014A-05 54
BARTH UV SPECTROMETER 69-014A-04 50
KLIORE S-BAND OCCULTATION 69-014A-06 54
LEIGHTON MARS TV CAMERA 69-014A-01 48
NEUGEBAUER TWO-CHANNEL IR RADIOMETER MARS SURFACE 69-014A-03 52
TEMPERATURE
PIMENTEL IR SPECTROMETER 69-014A-02 52
MARINER 7 UNITED STATES NASA-OSSA 03/27/69 MARS FLYBY 69-030A 47
ANDERSON CELESTIAL MECHANICS 69-030A-05 54
BARTH UV SPECTROMETER 69-030A-04 51
KLIORE S-BAND OCCULTATION 69-030A-06 54
IETIGHTON MARS TV CAMERA 69-030A-01 49
NEUGEBAUER TWO-CHANNEL IR RADIOMETER MARS SURFACE 69-030A-03 53
TEMPERATURE
PIMENTEL IR SPECTROMETER 69-030A-02 52
MARINER 9 UNITED STATES NASA-OSSA 05/30/71 AREOCENTRIC 71-051A 47
BARTH ULTRAVIOLET SPECTROMETER (UVS) 71-051A-02 51
HANEL INFRARED INTERFEROMETER SPECTROMETER 71-051A-03 52
(IRIS)
KLIORE S-BAND OCCULTATION 71-051A-08 54
MASURSKY TELEVISION PHOTOGRAPHY 71-051A-04 49
NEUGEBAUER INFRARED RADIOMETER (IRR) 71-051A-01 53
MARINER 10 UNITED STATES NASA-OSSA 11/03/73 MERCURY FLYRY 73-085A 19
BRIDGE MEASUREMENT OF PLASMA ENVIRONMENT 73-085A-03 19
BROADFOOT EUV SPECTROSCOPY 73-085A-05 20
CHASE, JR. TWO—-CHANNEL IR RADIOMETER 73-085A-06 20
HOWARD S- AND X-BAND RADIO PROPAGATION 73-085A-02 20
MURRAY TELEVISION PHOTOGRAPHY 73-085A-01 19
NESS FLUXGATE MAGNETOMETERS 73-085A-04 19
SIMPSON ENERGETIC PARTICLES 73-085A-07 20
MARINER 73 SEE MARINER 10
MARINER 77A SEE VOYAGER 1
MARINER 77B SEE VOYAGER 2
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INVESTIGATION NAME

* PRINC.INVEST.NAME
*

MARINER JUPITER/SATURN A

MARINER JUPITER/SATURN B

MARINER MARS 69A

MARINER MARS 69B

MARINER MARS 71

MARINER R-2

MARINER VENUS 67

MARINER VENUS/MERCURY 73

MARTNER~-I

MARINER-J VENUS/MERCURY

MJS 77A

MJS 77B

OUTER PLANETS A

OUTER PLANETS B

P 38

PIONEER 5

GREENSTADT
SIMPSON
WINCKLER

PIONEER 6

ANDERSON
BRIDGE
ESHLEMAN
LEVY
MCCRACKEN
NESS
SIMPSON
WOLFE

PIONEER 7

BRIDGE
ESHLEMAN
LEVY
MCCRACKEN
NESS
SIMPSON
WOLFE

PIONEER 8
ESHLEMAN
NESS

SEE

SEE

SEE

SEE

SEE

SEE

SEE

SEE

SEE

SEE

SEE

SEE

SEE

SEE

SEE

UNITED STATES
UNITED STATES

VOYAGER 1

VOYAGER 2

MARINER

MARINER

MARINER

MARINER

MARINER

MARINER 1

MARINER

MARINER 1

VOYAGER 1

VOYAGER 2

VOYAGER 1

VOYAGER 2

MARINER

Q

0

2

NASA-OSSA 03/11/60
DOD-USAF

SEARCH-COIL MAGNETOMETER
PROPORTIONAL COUNTER TELESCOPE
ION CHAMBER AND GM TUBE

UNITED STATES

NASA-OSSA 12/16/65

CELESTIAL MECHANICS

SOLAR WIND PLASMA FARADAY CUP
TWO-FREQUENCY BEACON RECEIVER
SUPERIOR CONJUNCTION FARADAY ROTATION
COSMIC-RAY ANISOTROPY

UNIAXIAL FLUXGATE MAGNETOMETER
COSMIC-RAY TELESCOPE

ELECTROSTATIC ANALYZER

UNITED STATES

NASA-OSSA 08/17/66

SOLAR WIND PLASMA FARADAY CUP
TWO-FREQUENCY BEACON RECEIVER
SUPERIOR CONJUNCTION FARADAY ROTATION
COSMIC-RAY ANISOTROPY

SINGLE-AXIS MAGNETOMETER

COSMIC-RAY TELESCOPE

ELECTROSTATIC ANALYZER

UNITED STATES

NASA-OSSA 12/13/67

TWO-FREQUENCY BEACON RECEIVER
SINGLE-AXIS MAGNETOMETER

HELIOCENTRIC

HELIOCENTRIC

HELIOCENTRIC

HELIOCENTRIC

*
*

NSSDC ID

60-001A

60-001A-02
60-001A-01
60-001A-03

65-105A

65-105A~07
65-105A-02
65-105A-04
65-105A~-08
65-105A-05
65-105A-01
65-105A-03
65-105A-06

66-075A
66-075A-02
66-075A~04
66-075A-08
66-075A-05
66-075A-01
66-075A-06
66-075A-03

67-123A
67-123A-03
67-123A-01

PAGE
NO.

105

111
112
112

105
114
107
114
107
112
110
112
109

105
107
115
107
113
110
112
109

105
115
110
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* PRINC.INVEST.NAME INVESTIGATION NAME * NO.

* *

SCARF PLASMA WAVE DETECTOR 67-123A-07 108
WEBBER COSMIC-RAY GRADIENT DETECTOR 67-123A-06 112
WOLFE ELECTROSTATIC ANALYZER 67-123A-02 109
PIONEER 9 UNITED STATES NASA-OSSA 11/08/68 HELIOCENTRIC 68-100A 106
ESHLEMAN TWO-FREQUENCY BEACON RECEIVER 68-100A-03 115
MCCRACKEN COSMIC-RAY ANISOTROPY 68~-100A-05 113
SCARF ELECTRIC FIELD DETECTOR 68-100A-07 109
SONETT TRIAXIAL MAGNETOMETER 68-100A-01 110
WEBBER COSMIC-RAY GRADIENT 68-100A-06 113
WOLFE SOLAR PLASMA DETECTOR 68-100A-02 107
PIONEER 10 UNITED STATES NASA-OSSA 03/03/72 JUPITER FLYBY 72-012A 67
ANDERSON CELESTIAL MECHANICS 72-012A-09 75
BARNES QUADRISPHERICAL PLASMA ANALYZER 72-012A-13 69
FILLIUS JOVIAN TRAPPED RADIATION 72-012A-05 72
GEHRELS IMAGING PHOTOPOLARIMETER (IPP) 72-012A-07 68
JUDGE ULTRAVIOLET PHOTOMETRY 72-012A-06 73
KINARD METEOROID DETECTORS 72-012A-04 96
KLIORE S-BAND OCCULTATION 72-012A-10 75
MCDONALD COSMIC-RAY SPECTRA 72-012A-12 73
SIMPSON CHARGED PARTICLE COMPOSITION 72-012A-02 71
SMITH MAGNETIC FIELDS 72-012A-01 71
SOBERMAN ASTEROID/METECROID ASTRONOMY 72-012A-03 95
VAN ALLEN JOVIAN CHARGED PARTICLES 72-012A-11 12
WEINBERG ZODIACAL-LIGHT TWO-COLOR 72-012A-14 96
PHOTOPOLARIMETRY
PIONEER 11 UNITED STATES NASA-OSSA 04/06/73 SATURN FLYBY 73-019A 67
ACUNA JOVIAN MAGNETIC FIELD 73-019A-14 71
ANDERSON CELESTIAL MECHANICS 73-019A-09 75
BARNES QUADRISPHERICAL PLASMA ANALYZER 73-019A-13 69
FILLIUS JOVIAN TRAPPED RADIATION 73-019A-05 72
GEHRELS IMAGING PHOTOPOLARIMETER (IPP) 73-019A-07 68
JUDGE ULTRAVIOLET PHOTOMETRY 73-019A-06 74
KINARD METEOCROID DETECTORS 73-019A-04 96
KLICRE S-BAND OCCULTATION 73-019A-10 75
MCDONALD COSMIC-RAY SPECTRA 73-019%A-12 73
SIMPSON CHARGED PARTICLE COMPOSITION 73-019A-02 72
SMITH MAGNETIC FIELDS 73-019A-01 71
SOBERMAN ASTEROID/METEOROID ASTRONOMY 73-019A-03 95
VAN ALLEN JOVIAN CHARGED PARTICLES 73-01%A-11 72
WEINBERG ZODIACAL-LIGHT TWO-COLOR 73-019A-15 96
PHOTOPOLARIMETRY
PIONEER VENUS 1 UNITED STATES NASA-OSSA 05/20/78 VENUS ORBITER 78-051A 27
BARNES SOLAR WIND PLASMA ANALYZER (OPA) 78-051A-18 31
BRACE ELECTRON TEMPERATURE PROBE (CETP) 78-051A-01 36
CROFT GAS-PLASMA ENVIRONMENT-DUAL FREQUENCY 78-051A-03 35
EXPERIMENT (OGPE)
EVANS GAMMA BURST DETECTOR (OGBD) 78-051A-05 33
KEATING ATMOSPHERIC DRAG (OAD) 78-051A-19 36
KLIORE RADIO OCCULTATION (ORO) 78-051A-20 35
KNUDSEN RETARDING POTENTIAL ANALYZER (ORPA) 78-051A-07 31
NIEMANN NEUTRAL MASS SPECTROMETER (ONMS) 78-051A-11 36
PETTENGILL RADAR MAPPER (ORAD) 78-051A-02 35
PHILLIPS INTERNAL DENSITY DISTRIBUTION (OIDD) 78-051A-23 36
RUSSELL MAGNETOMETER (OMAG) 78-051A-12 32

ANAL PAGE 18
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* PRINC.INVEST.NAME

*

SCARF
SHAPIRO
STEWART

TAYLOR
TAYLOR, JR.
TRAVIS

WOO

PIONEER VENUS 1978

PIONEER VENUS 1978

PIONEER VENUS 1978

PIONEER VENUS 1978

PIONEER VENUS 1978

PIONEER VENUS

PIONEER VENUS 2

TAYLOR, JR.
VON ZAHN

PIONEER VENUS ORBITER

PIONEER VENUS PROBE LRG

PIONEER

PIONEER

BOESE
COUNSELMAN

CROFT
HOFFMAN

KNOLLENBERG
OYAMA
RAGENT
SEIFF
TOMASKO

VENUS PROBE SM1
COUNSELMAN

CROFT
RAGENT
SEIFF
SUOMI
WOO

VENUS PROBE SM2
COUNSELMAN

CROFT
RAGENT
SEIFF
SUOMI
WOO

1978 ORBIT

UNITED STATES

UNITED STATES

UNITED STATES

UNITED STATES

LAUNCH
COUNTRY AND AGENCY DATE ORBIT TYPE

INVESTIGATION NAME

ELECTRIC FIELD DETECTOR (OEFD)

CELESTIAL MECHANICS (OCM)

PROGRAMMABRLE ULTRAVIOLET SPECTROMETER
(OUVs) 4

INFRARED RADIOMETER (OIR)

ION MASS SPECTROMETER 1-60AMU (OIMS)

CLOUD PHOTOPOLARIMETER

ATMOSPHERIC AND SOLAR CORONA TURBULENCE
(OTUR)

SEE PIONEER VENUS 2

SEE PIONEER VENUS PROBE LRG
SEE PIONEER VENUS PROBE SM1

SEE PIONEER VENUS PROBE SM2

SEE PIONEER VENUS PROBE SM3

SEE PIONEER VENUS 1

NASA-OSSA 08/08/78 VENUS PROBE

ION MASS SPECTROMETER (BIMS)
NEUTRAL MASS SPECTROMETER (BNMS)
SEE PIONEER VENUS 1
NASA-OSSA 08/08/78 VENUS PROBE
INFRARED RADIOMETER (LIR)
DIFFERENTIAL LONG BASELINE
INTERFEROMETER (DLBI)
ATMOSPHERIC PROPAGATION (MPRO)
NEUTRAL PARTICLE MASS SPECTROMETER
(LNMS)
CLOUD PARTICLE SIZE SPECTROMETER (LCPS)
GAS CHROMATOGRAPH (LGC)
NEPHELOMETER (LN)
ATMOSPHERIC STRUCTURE (LAS)
SOLAR FLUX RADIOMETER (LSFR)
NASA-OSSA 08/08/78 VENUS PROBE
DIFFERENTIAL LONG BASELINE
INTERFEROMETER (DLBI)
ATMOSPHERIC PROPAGATION (MPRO)
NEPHELOMETER (SN)
ATMOSPHERE STRUCTURE (SAS)
NET FLUX RADIOMETER (SNFR)
ATMOSPHERIC TURBULENCE (MTUR)
NASA-OSSA 08/08/78 VENUS PROBE
DIFFERENTIAL LONG BASELINE
INTERFEROMETER (DLRBI)
ATMOSPHERIC PROPAGATION (MPRO)
NEPHELOMETER (SN)
ATMOSPHERIC STRUCTURE (SAS)
NET FLUX RADIOMETER (SNFR)
ATMOSPHERIC TURBULENCE (MTUR)

NSSDC 1D

78-051A-13
78-051A-21
78-051A-15

78-051A-16
78-051A-17
78-051A-06
78-051A-22

78-078A
78-078A-02
78-078A-03

78-078D
78-078D-05
78-078D-09

78-078D-11
78-078D-06

78-078D-03
78-078D-04
78-078D-02
78-078D-01
78-078D-07

78-078E
78-078E-03

78-078E-07
78-078E-02
78-078E-01
78-078E-04
78~078E-06

78-078F
78-078F-0%

78-078F-07
78-078F-02
78-078F-01
78-078F-04
78-078F-06

PAGE
NO.

31
35
33

34
32
30
37

27
32
36

28
34
39

38
36

40
40
37
38
40

28
39

39
37
38
34
37

28
39

39
37
38
34
37



* LAUNCH *

* SPACECRAFT NAME COUNTRY AND AGENCY DATE ORBIT TYPE *
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* PRINC. INVEST.NAME INVESTIGATION NAME * NO.
* *
PIONEER VENUS PROBE SM3 UNITED STATES NASA-OSSA 08/08/78 VENUS PROBE 78-078G 28
COUNSELMAN DIFFERENTIAL LONG BASELINE 78-078G-03 39
INTERFEROMETER (DLBI)
CROFT ATMOSPHERIC PROPAGATION (MPRO)} 78-078G-07 39
RAGENT NEPHELOMETER (SN) 78-078G-02 38
SEIFF ATMOSPHERIC STRUCTURE (SAS) 78-078G-01 38
SUOMI NET FLUX RADIOMETER (SNFR) 78-078G-04 34
WOO ATMOSPHERIC TURBULENCE (MTUR} 78-078G-06 37
PIONEER-A SEE PIONEER 6
PIONEER-B SEE PIONEER 7
PIONEER-C SEE PIONEER 8
PIONEER-D SEE PIONEER 9
PIONEER-F SEE PIONEER 10
PIONEER-G SEE PIONEER 11
VENERA 9 DESCENT CRAFT U.S.S.R. SAS 06/08/75 VENUS LANDER 75-050D 29
UNKNOWN PANORAMIC TELEPHOTOMETER FOR SURFACE 75-050D-01 30
IMAGERY
VENERA 10 U.S.S.R. UNKNOWN 06/14/75 VENUS ORBITER 75-054A
UNKNOWN PANORAMIC CLOUD CAMERA 75-054A-01
VENERA 10 DESCENT CRAFT U.S.S.R. UNKNOWN 06/14/75 VENUS LANDER 75-054D 29
UNKNOWN PANORAMIC TELEPHOTOMETER FOR SURFACE 75-054D-01 30
IMAGERY
VENERA 13 DESCENT CRAFT U.S.S.R. SAS 10/30/81 VENUS LANDER 81-106D 29
UNKNOWN PANORAMIC TELEPHOTOMETER FOR SURFACE 81-106D-01 30
IMAGERY
VENERA 14 DESCENT CRAFT U.S.8.R. SAS 11/04/81 VENUS LANDER 81-110D 29
UNKNOWN PANORAMIC TELEPHOTOMETER FOR SURFACE 81-110D-01 30
IMAGERY
VENUS 9 SEE VENERA 9
VENUS-67 SEE MARINER 5
VIKING 1 LANDER UNITED STATES NASA-OSSA 08/20/75 MARS LANDER 75-075C 48
ARVIDSON LANDER IMAGING 75-075C-06 50
BIEMANN MOLECULAR ANALYSIS 75-075C-04 57
HARGRAVES MAGNETIC PROPERTIES 75-075C-10 58
KLEIN BIOLOGY 75-075C-03 58
MICHAEL, JR. LANDER RADIO SCIENCE 75-075C-11 55
NIER ENTRY SCIENCE ATMOSPHERIC STRUCTURE 75-075C-02 56
NIER ENTRY SCIENCE NEUTRAL ATMOSPHERIC 75-075C-12 56
COMPOSITION
NIER ENTRY SCIENCE IONOSPHERIC PROPERTIES 75-075C-14 56
TILLMAN METEOROLOGY 75-075C-07 57
TOULMIN, 3RD INORGANIC ANALYSIS 75-075C-13 57
VIKING 1 ORBITER UNITED STATES NASA-OSSA 08/20/75 AREOCENTRIC 75-075A 47
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* PRINC.INVEST.NAME

*

CARR

FARMER
KIEFFER
MICHAEL, JR.

VIKING 2 LANDER

ANDERSON
ARVIDSON
BIEMANN
HARGRAVES
KLEIN
MICHAEL, JR.
NIER

NIER

NIER
SHORTHILL
TILLMAN
TOULMIN, 3RD

VIKING 2 ORBITER

CARR

FARMER
KIEFFER
MICHAEL, JR.

VIKING-A LANDER

VIKING-A ORBITER

VIKING-B LANDER

VIKING-B ORBITER

VIKNG-A

VIKNG-B

VOYAGER

VOYAGER

1

BRIDGE
BROADFOOT
HANEL
KRIMIGIS

NESS

SCARF
SMITH
STONE

TYLER
WARWICK

2

BRIDGE
BROADFOOT
HANEL
KRIMIGIS

UNITED STATES

UNITED STATES

UNITED STATES

UNITED STATES

LAUNCH
COUNTRY AND AGENCY DATE ORBIT TYPE

INVESTIGATION NAME

ORBITER IMAGING

MARS ATMOSPHERIC WATER DETECTION (MAWD)
INFRARED THERMAL MAPPING (IRTM)

ORBITER RADIO SCIENCE

NASA-OSSA 09/09/75 MARS LANDER
SEISMOLOGY

LANDER IMAGING

MOLECULAR ANALYSIS

MAGNETIC PROPERTIES

BIOLOGY

LANDER RADIO SCIENCE

ENTRY SCIENCE ATMOSPHERIC STRUCTURE
ENTRY SCIENCE NEUTRAL ATMOSPHERIC
COMPOSITION

ENTRY SCIENCE IONOSPHERIC PROPERTIES
PHYSICAL PROPERTIES

METEOROLOGY

INORGANIC ANALYSIS

NASA-OSSA 09/09/75 AREOCENTRIC
ORBITER IMAGING

MARS ATMOSPHERIC WATER DETECTION (MAWD)

INFRARED THERMAL MAPPING (IRTM)

ORBITER RADIO SCIENCE

SEE VIKING 2 LANDER
SEE VIKING 2 ORBITER
SEE VIKING 1 LANDER
SEE VIKING 1 ORBITER
SEE VIKING 2 ORBITER
SEE VIKING 1 ORBITER

NASA-OSSA 09/05/77
PLASMA SPECTROMETERS

ULTRAVIOLET SPECTROSCOPY

INFRARED SPECTROSCOPY AND RADIOMETRY
LOW-ENERGY CHARGED PARTICLE ANALYZER AND
TELESCOPE

TRIAXIAL FLUXGATE MAGNETOMETERS
PLASMA WAVE (.01-56 KHZ)

IMAGING

HIGH- AND MODERATELY LOW-ENERGY
COSMIC-RAY TELESCOPE

RADIO SCIENCE TEAM

PLANETARY RADIO ASTRONOMY

SATURN FLYBY

NASA-OSSA 08/20/77
PLASMA SPECTROMETERS

ULTRAVIOLET SPECTROSCOPY

INFRARED SPECTROSCOPY AND RADIOMETRY
LOW-ENERGY CHARGED PARTICLE ANALYZER AND
TELESCOPE

SATURN FLYBY

*

*

NSSDC ID
*

*

75-075A-01
75-075A-03
75-075A-02
75-075A-04

75-083C

75-083C-08
75-083C-06
75-083C-04
75-083C-10
75-083C-03
75-083C-11
75-083C-02
75-083C-12

75-083C-14
75-083C-01
75-083C-07
75-083C-13

75-083A

75-083A-01
75-083A-03
75-083A-02
75-083A-04

77-084A

77-084A-06
77-084A-04
77-084A-03
77-084A-07

77-084A-05
77-084A-13
77-084A-01
77-084A-08

77-084A-02
77-084A-10

77-076A

77-076A-06
77-076A-04
77-076A-03
77-076A-07

PAGE
NO.

49
55
53
54

48
59
50
57
58
58
55
56
56

56
57
57
58

48
49
55
53
55

67
70
74
74
70

71
70
68
73

75
76

68
70
74
74
70
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* PRINC.INVEST.NAME

*

NESS

SCARF
SMITH
STONE

WARWICK

.

INVESTIGATION NAME

MULTIFILTER PHOTOPOLARIMETER,
2200-7300 A

TRIAXIAL FLUXGATE MAGNETOMETERS

PLASMA WAVE (.01-56 KHZ)
IMAGING

HIGH- AND MODERATELY LOW-ENERGY
COSMIC-RAY TELESCOPE

RADIO SCIENCE TEAM

PLANETARY RADIO ASTRONOMY

*

*

77-076A-11

77-076A-05
77-076A-13
77-076A-01
77-076A-08

77-076A-02
77-076A-10

PAGE
NO.

76

71
70
69
73

75
76
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