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May 1980, Persons interested in obtaining this publication or other information about
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PREFACE

The Report on Active and Planned Spacecraft and Experiments provides the
professional community with information on current as well as planned
spacecraft activity in a broad range of scientific disciplines. All
scientific spacecraft that were active at some time during the period June 1,
1981, to May 31, 1983, are included in the active section of this catalog.
The performance information for active NASA and NASA-cooperative programs is
based, to a large extent, on the project office status reports through May 31,
1983. 1In addition, The National Space Science Data Center (NSSDC) has made
use of information from other sources. Therefore, new data concerning certain
spacecraft that were launched after May 31, but before this report went to
press, have been included to reflect the latest status. We do not claim our
coverage to be complete for this period, but have used all available data to
make this report as accurate and up-to-date as possible.

We would like to acknowledge the cooperation of scientific staff members
at NSSDC in obtaining information and writing/updating the spacecraft and
experiment descriptions for this report. We would like to give particular
thanks to Dr. Mary Elsen for her help in proofreading this report and also to
Mrs. Dorothy Rosenblatt for her efforts in managing the automated information
output on a timely schedule. The cooperation of the project offices and
experimenters in supplying current documentation of their spacecraft and
experiments is gratefully acknowledged. We are particularly pleased with the
many constructive comments and corrections we have received from interested
users of this report.

Ronald G. Littlefield

August 1983
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1. INTRODUCTION

1.1 Purpose

This report provides the professional community with information on current
and planned spacecraft activity for a broad range of scientific disciplines.
By providing a brief description of each spacecraft and experiment as well as
its current status, it is hoped that this document will be useful to many
people interested in the scientific, applied, and operational uses of the data
collected. Furthermore, for those planning or coordinating future
observational programs employing a number of different techniques such as
rockets, balloons, aircraft, ships, and buoys, this document can provide some
insight into the contributions that may be provided by orbiting instruments.

1.2 Contents

This document includes information concerning active and planned spacecraft
and experiments known to the Wational Space Science Data Center. The
information covers a wide range of scientific disciplines: astronomy, earth
sciences, meteorology, planetary sciences, aeronomy, particles and fields,
solar physics, life sciences, and material sciences. These spacecraft projects
represent the efforts and funding of individual countries as well as
cooperative arrangements among different countries.

Descriptions of navigational and communications satellites are specifically
not included here. Also not given are descriptions of spacecraft that contain
only continuous radio beacons used for ionospheric studies. Many of these
spacecraft are listed in the SPACEWARN Bulletin*. No attempt has been made to
present information regarding classified spacecraft or experiments.

1.3 Organization

This report is divided into two major parts with descriptive material
introducing each section.

The first part of this report, Section 2 ~ "Descriptions of Active
Spacecraft and Experiments " is a listing of descriptions of all scientific
spacecraft and experiments that were active at some time during the period June
1, 1981, to May 31, 1983. 1In addition, new data concerning certain spacecraft
that were launched or changed status after May 31, but hefore this report went

*The SPACEWARN Bulletin is prepared by the World Data Center A for Rockets and
Satellites, Code 601, Goddard Space Flight Center, Greenbelt, MD 20771, USA,
It is intended to serve as an international communications mechanism for the
rapid distribution of information on satellites and space probes. It is
published on hehalf -of the Committee on Space Research (COSPAR) by the
International URSIGRAM and World Days Service (IUWDS), a permanent service

of the International Scientific Radio Union in association with the
International Astronomical Union and the International Union for Geodesy and
Geophysics.



to press, have been included to reflect the latest status. The listing is
arranged by spacecraft common name and the last name of the principal
investigator, lead investigator, or team leader.

The second part, Section 3 - "Descriptions of Planned Spacecraft and
Experiments," contains descriptions of the scientific spacecraft and
experiments and onboard Space Shuttle experiment packages that were proposed
or approved for missions as of May 31, 1983, for which experiments or
investigations have been selected and for which NSSDC has at least minimal
documentation.

Sections 4 and 5 are indexes to the information presented in Sections 2
and 3. Section 4, "Index of Active and Planned Spacecraft and Experiments,"
is an alphabetical listing by spacecraft name (or onboard experiment package
name, for future Shuttle flights), including both common and alternate names,
of all active and planned spacecraft and experiments. This listing serves as
an index to the location of spacecraft and experiment descriptions and
includes launch dates and current status—of-operation data. Section 5,
"Investigator Name Index," is a listing, ordered by last name, of the
investigators or team members associated with the experiments and their
current affiliations.

These major sections were generated from NSSDC automated files. Other

_ relevant scientific spacecraft without brief descriptions are listed in
Appendix A. Special investigators for some missions that could not be
presented conveniently in Section 2 or 3 appear in Appendix B. Certain words
and phrases used in this report are defined in Appendix C. Appendix D is a
comprehensive list of the abbreviations and acronyms used frequently in this
document.,

1.4 Document Availability

Upon request, NSSDC will provide copies of this report to individuals or
organizations resident in the United States. The report is available to
persons outside the United States through the World Data Center A for Rockets
and Satellites (WDC-A-R&S). The official addresses for requests are printed
on the inside front cover.

Recipients are requested to inform potential users of the availability of
this report. Because of continuing costs involved in publishing a document of
this size on a periodic basis, NSSDC encourages individuals located at the
same organization to share this document.

1.5 Request for Additions/Corrections

NSSDC continually strives to increase the usefulness of this report by
improving thé spacecraft and experiment descriptions and by including
additional spacecraft and experiments as they become known to NSSDC. This
report is complete and reasonably accurate concerning NASA and
NASA-cooperative programs; however, descriptions of other spacecraft and
experiments may be incomplete because of a lack of information available to



NSSDC. It should be noted that the information concerning the planned

spacecraft and experiments is frequently general in nature and subject to
change.

NSSDC would welcome comments as to errors or omissions in this report.
Recommendations regarding the overall contents and organization would be
appreciated also. In particular, it is hoped that principal experimenters and
project offices will cooperate in bringing such matters to NSSDC's attention.
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2. DESCRIPTIONS OF ACTIVE SPACECRAFT AND EXPERIMENTS

This section containg descriptions of spacecraft and experiments pertinent
to this report that were active at some time during the period June 1, 1981,
to May 31, 1983. 1In addition, new data concerning spacecraft or experiments
that were launched or changed status after May 31, but before this report went
to press, have been included to reflect the latest status. The descriptions
are sorted first by spacecraft common name. Within each spacecraft listing,
experiments are ordered by the principal investigator's, lead investigator's,
or team leader's last name. Explorer spacecraft prelaunch generic names are
used as common names; €.q., IMP-J instead of Explorer 50. 1If the common name,
as used by NSSDC, is not known, the reader should refer to his own common name
in the Index of Active and Planned Spacecraft and Experiments (Section 4) to
obtain the cross reference to the NSSDC common name.

Each spacecraft or experiment entry in this section is composed of two
parts, a heading and a brief description. The headings list characteristics
of spacecraft and experiments. Many of the terms used in this section are
defined in Appendix C.

2.1 Contents of Spacecraft Entries

The heading for each spacecraft description in this section includes a set
of initial orbit parameters: orbit type, epoch date, orbit period, apoapsis,
periapsis, and inclination for the spacecraft. No orbit parameters are list-
ed for lander, flyby, or probe missions. In addition, the heading contains
the spacecraft weight, launch date, site, vehicle, spacecraft common and
alternate names, NSSDC ID code, sponsoring country and agency, and spacecraft
personnel codes. The personnel codes are as follows:

Q

ODE CO (general contact)

ODE MG (program manager)
CODE MM (mission manager)
CODE MO (mission operations manager)
CODE MS (mission scientist)
CODE PC (project coordinator)
CODE PD (project director)
CODE PE (project engineer)
CODE PM (project manager)
CODE PS (project scientist)
CODE SC (program scientist)
CODE TD (technical director)

0

This terminology is standard for NASA missions; the equivalent functions for
the missions of other countries or agencies have been given the same position
names. The spacecraft brief description is immediately below each heading.

2.2 Contents of Experiment Entries

Each experiment entry heading includes the experiment name, the NSSDC ID
code, the investigative program, the investigation discipline, and the name
and affiliation or location of the principal investigator (PI), lead

investigator (LI), or team leader (TL) for the experiment as well as other

9



investigators (0I), team members (TM), deputy team leader (pT),
co-investigator (CI), experiment manager (EM), experiment scientist (ES), or
general contact (CO) associated with the experiment. The investigators are
not listed in any particular order within each experiment, The experiment
brief description is immediately below each heading.

The investigative program may include one of the following NASA Headquar-
ters division codes:

CODE EB (Life Sciences)

CODE EC (Communications)

CODE EE (Earth Science & Applications)
CODE EL (Solar System Exploration)
CODE EN (Materials Processing)

CODE EZ (Astrophysics)

CODE RS (Space Systems)

The addition of /CO-OP to any code indicates a cooperative effort between
NASA and another agency.

2.3 Active Spacecraft and Experiment Descriptions

A spacecraft is included in the active section of this report if it had a
status of "normal" or "partial" and a data acquisition rate of "standard" or
"substandard" for any length of time since June 1, 1981, Experiments that
meet these same criteria also are included. Scientific experiment packages
which are carried entirely onboard the Space Shuttle during this same time
period are also included in the active section of this report.

Active spacecraft with only passive experiments such as laser reflectors

or those used only in upper atmospheric drag observations are included in
Appendix A.

10
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SPACZCRAFT COMMON NAME-
ALTERNATZ NAMES- 08916,

1976-C59A
USAF QPZRATIONAL SAT~76

NSSDC ID- 7&-CS94
LAUNCH DATE=- C&/286/76

LAUNCH SITE=- CAPE CANAVERALs UNITED STATES
LAUNCHK VEHICLE=- TITAN 3C

WEIGHT- KG

SPONSORING COUNTRY/ZAGENCY
UNITED STATES 000-USAF
INITIAL OR3IT PARAMETERS
ORBIT TYPE- GEOCENTRIC
ORBIT PERIOC=- 1435. MIN
PERIAPSIS- 3€000. KM ALT

EPOCH DATE- 06/28/76
INCLINATION- 0. DEG
APOAPSIS= 36000« KM ALT

PERSONNEL

PM - SPACE DIVISION LSAF=LAS
PS = Wels EVANS LOS ALAMOS NAT LAB
ERIEF DESCRIPTION

The satellite was placed in a geostationary orbit with
some station-changing capabilitiess It was spin stabilized at
5 rpm with its spin vector aligned along a radius vector to the
eerth by an active control systemes Real-time particle data
were used by selected Ue.Se agencies for space disturbance
monitoring ana forecastinge.

----- == 19756-055Ay HIGBIE==mm=cmmomcemc o ecccacmmcecomaoe

INVESTIGATION NAME- ENERGETIC PARTICLE DETECTOR

NSSDC ID- 76=C59A~01 INVESTIGATIVE PROGRAM
OPERATIONAL ENVIRON. MONITCRING
INVESTIGATION DISCIPLINE(S)
PARTICLES AND FIELDS
MAGNETOSPHERIC PHYSICS
PERSONNEL
PI - PeRe HIGBIE LOS ALAMOS NAT LAB
01 - ReDe BELIAN LOS ALAMOS NAT LAB
0l = DeNe PBAKER 1L.0S ALAMOS NAT LAB
BRISF DESCRIPTION
The Energetic Particle Detector consisted of four
solid-state detector wunits to measure electrony protony and
alpha~particle populationse The low-energy electron (LEE) unit
was rmade with five separate elementsy each with a 5-deg
half-angle <collimator (HAC): these detectors viewed at 0 degy
plus and minus 30 degs and polus and minus 60 deg latitude
relative to the spacecraft equatorial planes The LEE measured

electrons above seven threshold energies ranging from 30 to 300
keVe The high-energy electron unit consisted of one detector
with an B8-deg HAC3} fluxes above seven thresnold energies
ranging from D.2 to 2.0 MeV were measureds. The low-energy
proton wunit consisted of a single detector with a guarc
scintillatory a S5-deg HACs and discriminators for 11 threshold
energies ranging from 50 to 500 keVse The high~energy proton
(KEP) unit Wwas a three-element telescope with a guard
scintillator and a 1S5-deg HAC that measured protons within 16
energy 1intervals ranging from 8.3 to 150 MeV. O©On commands the
HEP coulo measure alpha particles in 16 energy intervals
ranging from 1.2 to 630 MeV.

Rraknrrn ek rwnrrrwrnnrhedr 1977007 Aran ko rn ks harntREr A ah AN

SPACECRAFT COMMON NAME- 1977-007A
ALTERNATE NAMES- 09803, USAF OPERATIONAL SAT-77
NSSDC ID- 77-007A

LAUNCH DATE=- 02/06/77

LAUNCH SITE- CAPE CANAVERAL,
LAUNCH VERICLE- TITAN 3C

WEIGHT- KG
UNITED STATES

SPONSORING COUNTRY/AGENCY

UNITED STATES 00D -USAF
INITIAL ORBIT PARAMETERS

ORBIT TYPZ- GEQCENTRIC EPOCH DATE- 02/08/77

ORBIT PERIOD- 1436+ MIN INCLINATION- 0. DEG

PERIAPSIS- 3€000. KM ALT APQOAPSIS- 36000. KM ALT
PERSONNEL

PM - SPACE DIVISION USAF=LAS

PS = WeDe EVANS LOS ALAMOS NAT LASB
ERIEF DESCRIPTION

The satellite was placed In a geostationary orbit with

some station-changing capabilities. It was spin stabilized at

6 rpm with its spin vector aligned along a radius vector to the
earth by an active control systems Real-time particle data
were wused by selected U+Se agencies for space disturbance

monftoring and forecastinge.
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INVESTIGATION NAME~ ENERGETIC PARTICLE DETECTOR

NSSDC ID- 77-007A-01 INVESTIGATIVI PROGRAM
OPERATIONAL ENVIRONe MONITORING
INVESTIGATION DISCIPLINE(S)
PARTICLES AND FIELDS
MAGNETOSPHERIC PHYSICS
PERSONNEL
Pl = PJRe HIGBIE LOS ALAMOS NAT LAE
O = R.De BELIAN LOS ALAMOS NAT LAB
O0I - DeNe BAKER LOS ALAMOS NAT LAB

BRIEF DESCRIPTION

The Energetic Particle Detector consisted of four
solid-state detector wunits to measure electrony protony and
alpha-particle populationss The low-energy electron (LEE) unit
was made with five separate elementsy each with a S-deg
half-angle collimator (HAC); these detectors viewed at 0 degs
plus and minus 30 degs and plus and minus 60 deg latitude
relative to the spacecraft equatorial planes The LEE measured

electrons above seven threshold energies ranging from 30 to 300
kevVe The high-energy electron unit consisted of one detector
with an 8-deg HAC? fluxes above seven threshold energies
ranging from 0.2 to 240 MeV were measureds The low-energy
proton unit consisted of a single detector with a guard
scintillatory a S-deg HACy and discriminators for 11 threshold
energies ranging from SC to 500 keVe The high-energy proton
(HEP) unit was a3 three-element telescope with a guard
scintillator and a 15-deg HAC that measured protons within 16
energy intervals ranging from 0.3 to 150 MeVe On commands the
HEP could measure alpha particles 4n 16 energy intervals
ranging from 1.2 to 600 MeV.
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SPACECRAFT COMMON NAME-
ALTERNATE NAMES= 11397,

1979-053A
USAF OPERATIONAL SAT-79

NSSDC I1D=- 79-0534A
LAUNCH DATE=- 06/10/79

LAUNCH SITE- CAPE CANAVERALs
LAUNCH VEHICLE- TITAN 3C

WEIGHT=- KG
UNITED STATES

SPONSORING COUNTRY/AGENCY

UNITED STATES DOD-USAF

INITIAL CRBIT PARAMETERS

ORBIT TYPE- GEOCENTRIC EPOCH DATE=- 06/11/759

ORBIT PERIOD- 143645 MIN INCLINATION- 1.9 DES

PERIAFSIS- 35729« KM ALT APOAPSIS- 35859. KM ALT
PERSONNEL

PM = SPACE DIVISICON USAF-LAS

PS = WeDs EVANS LOS ALAMOS NAT LAB

BRIEF DESCRIPTION

The satellite was placed in a2 geostationary orbit with
some station-changing capabilitiess It was spin stabilized at
6 rpm with its spin vector aligned along a radius vector to the
earth by an active control systems. Real=-time particle data
were used by selected U.S. agencies for space disturbance
monitoring and forecasting.

1979-0534y HIGBIE===--=-meemecscescecccnecceccccanacasn

INVESTIGATION NAME- ENERGETIC PARTICLE DETECTOR

NSSDC ID- 79-053A-01 INVESTIGATIVE PROGRAM
OPERATIONAL ENVIRONe MONITORING
INVESTIGATION DISCIPLINE(S)
PARTICLES AND FIELDS
MAGNETOSPHERIC PHYSICS
PERSONNEL
PI = FeRe HIGBIE LOS ALAMOS NAT LAB
0l = R.3e BELIAN LOS ALAMOS NAT LAB
0I - DeNs BAKER LOS ALAMOS NAT LAB
BRIEF DESCRIPTION
The energetic-particle detector consisted of four
solid-state cetector wunits to measure electrony protony and
alpha-particle populationse. The low-energy electron (LEE) unit
was made with five separate elementsy each with a S-deg
half-angle collimator (HAC){ these detectors viewed at 0 degy
plus and minus 30 degsy and plus and minus 60 deg Latftude
relative to the spacecraft equatorial planes The LEE measured

electrons above seven threshola energies ranging from 30 to 300
keVe The high-energy electron unit consisted of one detector
with an B8-deg HACF fluxes apbove seven threshold eneragies
ranging from 0.2 to 2.0 MeV were measureds The Low-energy
proton wunit consisted of a single detector with a gquard
scintillatory 2 S5-deg HACy and discriminators for 11 threshold
energies ranging from S0 to SC0 keVe The high-energy proton
(HEP) unit was a three-element telescope with a guarad
scintillator and a 15-deg HAC that measured orotons within 16
energy 1intervals ranging from 0.3 to 150 MeVe On commandy the
HEP could measure alpha particles 1in 16 energy intervals



ranging from 1.2 to 600 MeVs This instrument differed fronm
orevious {instruments 1in that 1§t had a fast-time mode for
electrons.
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SPACECRAFT COMMON NAME- 1981-025A
ALTERNATE NAMES- 12333

NSSDC ID0- 81-0254A

LAUNCK DATE=- 03/16/81 WEIGHT- KG
LAUNCH SITE- CAPE CANAVERALy UNITED STATES

LAUNCH VEHICLE- TITAN 3C

SPONSORING COUNTRY/ZAGENCY
UNITED STATES DOD=-USAF
INITIAL ORBIT PARAMETERS
ORBIT TYPE=- GEOCENTRIC
ORBIT PERIOD- 1421.2 MIN
PERIAPSIS= 35463« KM ALT

EPOCH DATE- 03/17/81
INCLINATION=- 1.9 DEG
APQAPSIS= 35527+ KM ALT

PERSONNEL
PM = SPACE DIVISION
PS = WeDe EVANS

USAF=LAS
LOS ALAMOS NAT LAB

BRIEF DESCRIPTION

The satellite was placed in a geostationary orbit with
some station-changing capabilities. It was spin stabilized at
6 rpm with its spin vector aligned along a radius vector to the
earth by an active control systems Real-time particle data
were used by selected U.S. agencies for space disturbance
monitcring and forecasting.

------- 1981-025Ay HIGBIE-=m=mmmmm-mmmeccmeceacmmcmcocccaommamas
INVESTIGATION NAME- ENERGETIC PARTICLE DETECTOR

INVESTIGATIVE PROGRAM
OPERATIONAL ENVIRONe MONITORING

NSSDC ID- 81-0254=-01

INVESTIGATION DISCIPLINE(S)
MAGNETOSPHERIC PHYSICS
PARTICLES AND FIELDS

PERSONNEL
Pl = PsRe HIGBIE
0l - ReDe BELIAN
0I - D.N. BAKER

LOS ALAMOS NAT LAB
LOS ALAMOS NAT LAB
LOS ALAMOS NAT LAB

BRIEF DESCRIPTION

The energetic-particle detector consisted of four
solid-state detector units to measure electrony protons and
alpha-particle populations. The Low-energy electron (LEE) unit
was made with five separate elementsy, each with a S-deg
half-angle collimator (HAC); these detectors viesed at 0 degs
plus and minus 30 degsy and plus and minus 60 deg latitude
relative to the spacecraft equatorial plane. The LEE measured
electrons above seven threshold energies ranging from 30 to 300
keVe The high-energy etectron unit consisted of one detector
with an 8-deg HACi; fluxes above seven threshold energies
ranging from 0.2 to 2.0 MeV were measureds The Llow-energy
oroton unit consisted of a single detector with a guard
scintillatory a S5-ceg HACy and discriminators for 11 threshold
energies ranging from 50 to 500 keVe The high-energy proton
(HEP) unit was a3 three-eclement telescope with 3 guard
scintillator and a 15-deg HAC that measured protons within 16
energy 1intervals ranging from 0.3 to 150 MeV. On commands the
HEP could measure alpha particles #n 16 energy intervatls
ranging from 1.2 to 600 MeVe This instrument had a fast-time
mode for electronse.
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SPACECRAFT COMMON NAME- 1982-019A
ALTERNATE NAMES- 13086

NSSDC ID- 82-01%4
LAUNCH DATE- 03/06/82 WEIGHT=- KG

LAUNCH SITE- CAPE CANAVERALy UNITED STATES
LAUNCH VEHICLE=~ UNKNOWN

SPONSORING COUNTRY/ZAGENCY

UNITED STATES D0D=-USAF

PERSONNEL
PM - SPACE DIVISION
PS = WeDe EVANS

US AF =L AS
LOS ALAMOS NAT LAB

BRIEF DESCRIPTION

The satellite was placed in a geostationary orbit with
some station-changing capabilitiess It was spin stabilized at
6 rpm with {ts spin vector aligned along a radius vector to the
earth by an active control systeme Real-time particle data
were used by selected Ue.Se agencies for space disturbance
monitoring and forecasting.

------- 1982-015Ay HIGBIE~=-=-=--==--c-eeeecaccmccoccmcaccanna.
INVESTIGATION NAME- ENERGETIC PARTICLE DETECTOR
NSSDC ID- 82-0194=01

INVESTIGATIVE PROGRAM
OPERATIONAL ENVIRONe MCNITORING

INVESTIGATION DISCIPLINE(S)
MAGNETOSPHERIC PHYSICS
PARTICLES AND FIELDS

PERSONNEL
Pl - PeRe HIGBIE
0I - ReDe BELIAN
01 = DeNe BAKER

LOS ALAMOS NAT LAB
LOS ALAMOS NAT LAB
LOS ALAMOS NAT tLaB

BRIEF DESCRIPTION

The energetic=particle detector consisted of four
solid-state detector wunfts to measure electrony protony and
alpha=-particle populationse The low=energy electron (LEE) unit
was made with five separate elementsy each with a S-ceg
half-angle collimator (HAC); these detectors viewed at 0 degy
plus and minus 30 degy and plus and minus 60 deg latituce
relative to the spacecraft eauatorfal plane. The LEE measured
electrons above seven threshold energies ranging from 30 to 300
keVe The high-energy electron unit consisted of one detector
with an 8-deg HAC{ fluxes above seven threshold energies
ranging from 0.2 to 2.0 MeV were measureds The Low-energy
proton unit consisted of a single detector with a guarao
scintillatory a S-deg HACy and discriminators for 11 threshold
energies ranging from 50 to 500 keVe The high-energy proton
(HEP) unit was a three-element telescope with a guard
scintillator and a 15-deg HAC that measured protons within 16
energy intervals ranging from 0.3 to 150 MeVe On commands the
HEP could measure alpha particles in 16 energy intervals
ranging from 1.2 to 600 MeVe This instrument had a fast-time
mode for electrons.

AR AR R R R A a A way ASTRON O A ek b kA b kN A AR PN w dhhan
SPACECRAFT COMMON NAME~- ASTRON

ALTERNATE NAMES=- 13901y AUTOMATIC STATION ASTRON

NSSOC ID- 83-0204A
LAUNCH DATE=- 03/23/83

LAUNCH SITE- UNKNOWNy UsSeSeRos
LAUNCH VEHICLE- UNKNOWN

WEISHT=  KG

SPONSORING COUNTRY/AGENCY
UeSeSeRe SAS

INITIAL ORBIT PARAMETZIRS
ORBIT TYPE- GEOCENTRIC
ORBIT PERIOCD- 5880. MIN

EPOCH DATE- 03/24/83
INCLINATION- 51.5 CEG

PERIAPSIS- 2000« KM ALT APOAPSIS~ 200000« KM ALT
PERSONNEL

PM - UNKNOWN

PS = UNKNOWN

BRIEZF DESCRIPTICN
The automatic astronomical station (ASTRON) carried a ULV
telescopes X-ray spectrometersy and service systems.

------ = ASTRONy UNKNOWN=======m oo ccama e cccccocmnccaaaan-
INVESTIGATION NAME- ULTRAVIOLET TELESCOPE

NSSDC ID- 83-020A-01 INVESTIGATIVE PROGRAM

SCIINCE

INVESTIGATION OISCIPLINE(S)
ASTRONOMY
SOLAR PHYSICS

PERSONNEL
PI =~ UNKNOWN

BRIEF DESCRIPTION
No details availablee.

------- ASTRONy UNKNOWN====m--eeeemccmecccccsccccccaaocconcaaan
INVESTIGATION NAME~- X=-RAY SPECTROMETERS

NSSDC 1D- 83-0204A-02 INVESTIGATIVE PROGRAM

SCIENCE

INVESTIGATION DISCIPLINE(S)
X=RAY ASTRONOMY

PERSONNEL
Pl - UNKNOWN

BRIEF DESCRIPTION
No detafls available.



anshnndrnhrnrrarwnntrantnrrs AURCOL Joadwnrdndntansnsnndtiottts

SPACECRAFT COMMON NAME=- AUREOL 3
ALTERNATE NAMES=- 12848, ARCAD 3
AUREOLE 3y OREOL 3

NSSDC ID- 81=-094A
LAUNCH DATE- 09/21/81

LAUNCH SITE-
LAUNCH VEHICLE~ UNKNOWN

WEIGHT=- 1000. KG

SPONSORING COUNTRY/ZAGENCY

UeSeSeRe SAS
INITIAL ORBIT PARAMETERS

ORBIT TYPE- GEOCENTRIC EPOCH DATE- 09/22/81

ORBIT PERIOD- 108.2 MIN INCLINATION= 82.6 DEG

PERIAPSIS=- 380e KM ALT APOAPSIS~- 1920, KM ALT
PERSONNEL

PM = MeGe CHARLES CESR

PS = Yele GALPERIN IXKI

PS = He REME CESR
BRIEF DESCRIPTION

Oreol 3 was a Soviet satellite that was part of the

Intercosmos Serdes, subset AUOS=T (automatic universal orbital

station terrestrial studies). The spacecraft was launched
September 21,y 1981, in a near-polar orbit. The center portion
of the spacecraft was a pressurized cytinder 1.6 m in diameter
and 2.7 m 4in height. Extending from the central body anc
deployed after launch were the telemetry and command antennasy
the solar panelsy and six booms holding various sensors away
trom the spacecraft. Magnetic torquing and gravity gradient
were utilized to achieve three-axis stabilization. The Z axis
of the spacecraft was aimed toward the center of the earthy the
X axis was the direction of the spacecraft velocity vectore
Both passive and active thermal control were useds Edght solar

panels and 28-V batterdies orovided a maximum oower of 250 We
and an average power of S0 We The spacecraft carried a total
of 12 experiments (4 from the USSRy 7 from Francey and 1 done

jointly by France and the USSR)e The overall objectives were
to provide some answers to the numerous questions related to
magnetosphere-ionosphere coupling at high Latitudese The
phenomena of interest inctuded auroraey magnetospheric
substorms, origin and transport of plasmasy associated
energiesy electric currents, and electric fields. The
experiments planned to meet these objectives dncluded
measurements of ambient electron density, electron temperaturey
and plasma velocity; of charged particles over the range 0ol eV
to 255 keVy plus electrons with energies above 40 keV and
protons with energies above 500 keVi of ac etectric and
magnetic fields (0 to 10 H2)§ of ELF and VLF waves in the range
0.01 to 16 kHzi of electric flelds at frequencies from 0.1 to
16 Mhz; and of auroral photometry at 4278 Ay 4861 Ay and €300
Ao Commands were either carried out in real time or stored on
a2 weekly Dbasise Two dnstruments were wused for on-board
processing of experimental data. The correlometer provided
cross-correlation and autocorrelation data for the measurement

from either the four Kukushka detectors (81-094A-01) or two
Kukushka and two Pietstchanka (81-094A-02) detectors. The
ONTCH=2ME  instrument provided on-board processing of the data

from the ISO F (B81=-094A=09) and IS0 M (81-0934A-10) experimentse.
Two telemetry systems were usedy a direct read-out system used
over French telemetry stations and a delayed read-out system
that used tape-recording and play back over the Soviet
telemetry stationse. The routine scheduling of operations for
the French experiments was initiated weekly (on Fridays)s 24
days 1in advance. It was coordinated through the French Centre
d*Operations Specialise ARCAD 3 (COS A3) and forwarded to the
Institute for Space Research (IKI)y MoscoOwy where it was merged
with the 4nput from the Russian experimenters. It was then
returned to France for concurrence and returned to IKI Moscow
11 days prior to the beginning of operations. The schedule was
then finalized and distributed 5 days prior to the beginning of
operationse.

AUREOL 3y BEGHIN====m-e--cecescecce=x B et --

INVESTIGATION NAME- ISOPROBE (RADIO-FREQUENCY PROBE)

NSSDC ID- 81-094A-08 INVESTIGATIVE PROGRAM

SCIENCE
INVESTIGATION DISCIPLINE(S)

IONOSPHERES
IONOSPHERES AND RADIO PHYSICS
SPACE PLASMAS

PERSONNEL

PI = Ce BEGHIN CNRSy CTR FOR SPECTROM

BRIEF DESCRIPTION

The Isoprobe (Interferometer Self=-Oscillating Probe)
experiment was basically a system of radio-frejuency orobes
that was designed to provide ambient electron densitys electron
temperature and plasma velocitye The experiment wused two
fagentical probesy ISO 1 and IS0 2y mounted at different angles
with respect to the spacecraft velocity vector. The difference
between the data from IS0 1 and ISO 2 was used to determine the
velocity of the plasmas Each probe consisted of five elements
fmmersed 4n the plasma. Three elements could 2e connected to

13

an rf generatory and the other two elements operated as
receivers. The probes measured as a function of frequency (100
kHz to 15 MMz) the current flowing between the various
wtransmit-receive" pairs of elements. The current exhibited a
sharp maximumr at the upper hybrid frequency from which the
electron density could be calculateds A sharp minimum in the
current that was a function of Debye Llength provided a
measurement of the electron temperature.

AUREOL 34 BERTHELIER=====c-=ecmce ————— cmeecceccmnaae

INVESTIGATION NAME- ION MASS SPECTROMETER (DYCTION)

NSSDC ID~ 81-054A=-07 INVESTIGATIVE PROGRAM

SCIENCE
INVESTIGATION DISCIPLINE(S)

SPACE PLASMAS
PARTICLES AND FIELDS
MAGNETOSPHERIC PHYSICS
JIONOSPHERES

PERSONNEL

PI = JeoJo BERTHELIER CNRS=LGE
BRIEF DESCRIPTION
The Spectrometer DYCTION {dynamic-composition and

temperature of 1ions) provided the total densitys temperature
and velocity of thermal fonse The major fons (H¢y and He+ and
0+) were measured simul taneousty 70% of the timey and the minor

fons were measured 20% of the time. These measurements were
made in the direction of the satellite velocity vector. The
remaining 10X of observation time was used to provide a rough

sweep of suprathermal ions at incidence angles ranging from +30

deg to =30 deg 1in the horizontal plane of the satellite and
ranging from +60 deg to -60 deg 1n the vertical plane of the
satellite.

—eoenan AUREOL 3y BERTHELIER===== -- - ---

INVESTIGATION NAME=- ISO F (ELECTRIC FIELD PROBE)

NSSDC 1D=- 81=-094A-09 INVESTIGATIVE PROGRAM
SCIENCE
INVESTIGATION DISCIPLINE(S)
IONOSPHERES
SPACE PLASMAS
PARTICLES AND FIELDS
PERSONNEL
PI = JeJeo BERTHELIER CNRS=LSE
0I =~ Oe.Ae MOLCHANOV IZMIRAN

BRIEF DESCRIPTION

The IS0 F experiment consisted of four spherical Langmuir
probes used to measure the three components of the electric
field at frequencies between 0 and 10 Hzy two electric
components at frequencies between 10 Hz and 16 kHzy and two
components at frequencies from 0.1 to 10 MHz.

AUREOL 3»

BERTHELIER==ccecmcmcccommmcssancnsancanacesn=

INVESTIGATION NAME- TRAC (FLUXGATE MAGNETOMETER)

NSSDC ID- 81~-054A-11 INVESTIGATIVE PROGRAM
SCIENCE
INVESTIGATION OISCIPLINE(S)
PARTICLES AND FIELDS
PERSONNEL
PI = JeJe BERTHELIER CNRS=-LGE
0l = Yeles GALPERIN IKI
BRIEF DESCRIPTION
The TRAC experiment used a three-axis fluxgate
magnetometer to measure slow fluctuations (0 to 10 Hz) of the
Local magnetic field. The instrument has a resolution of 13
nT.
------- AUREOL 3 ’ BOSQUED+===wvereccccaccccrnn cnaccass m—..--—-——

INVESTIGATION NAME~ TBE SOFT PARTICLE SPECTROMETERS

NSSDC ID~ 81-094A-0% INVESTIGATIVE PROGRAM
SCIENCE
INVESTIGATION DISCIPLINE(S)
IONOSPHERES
PARTICLES AND FIELDS
MAGNETOSPHERIC PHYSICS
. SPACE PLASMAS
PERSONNEL
Pl - JeM. BOSQUED PAUL SABATIER U
0I = He REME CESR



BRIEF DESCRIPTION

The TBE (Very Low Energy) spectrometers were part of the
Spectro packagee. The TBE 01 spectrometer measured electrons
and protons in the energy range 10 eV to 1 keVy incident at an
angle of 20 deg with respect to the Z axis of the satellite.
The TBE 02 spectrometer measured electrons and protons in the
energy range 10 eV to 10 keVy incident at an angle of 160 deg
with respect to the Z axis of the satellites. Both instruments
utilized electrostatic analyzers to select the energy steps.

AUREOL 3y BOSQUED===em oo o ocem e e e e o oo ae

INVESTIGATION NAME- ROBE SOFT PARTICLE SPECTROMETER

NSSDC ID=- 81-094A=05 INVESTIGATIVE PROGRAM
SCIENCE
INVESTIGATION DISCIPLINE(S)
IONOSPHERES
MAGNETOSPHERIC PHYSICS
SPACE PLASMAS
PARTICLES AND FIELDS
PERSONNEL
¥i = JeM. BOSQUED PAUL SABATIER U
0I = H. REME CESR

BRIEF DESCRIPTION

The ROBE Soft Particle Spectrometer was part of the
Spectro package. It measured electrons and protons 4in the 250
eV to 20 keV range incident at two fixed angles (0 and 90 deg

and also at seven
cholce of the number of energy steps

with respect to the 2 axis of the spacecraft)
intermediate angles. A

(8y 16y or 64) and of f{ncidence angles (39 8y or 9) was
available by command.
====e-= AUREOL 3y BOSQUED==+~cce-ececacceaax memecescceccccacncean

INVESTIGATION NAME- ENERGETIC SPECTROMETER (ION)

NSSDC ID- 81-094A~06 INVESTIGATIVE PROGRAM
SCIENCE
INVESTIGATION DISCIPLINE(S)
SPACE PLASMAS
PARTICLES AND FIELDS
MAGNETOSPHERIC PHYSICS
IONOSPHERES
PERSOANEL
PI = J«sMs BOSQUED PAUL SABATIER U
01 = He REME CESR

BRIEF DESCRIPTION

The Energetic Ion Spectrometer experiment was part of the
Spectro package. It consisted of two identical spectrometers,
Ion 01 and Ion 02y that could detect 4ons in the range 1 to 32
Ue A choice of two modes of operation was available by
commandy a thermal mode (5 to 150 eV/Q) and a suprathermal mode
€150 ev/Q@ to S0 keV/G). Ion 01 and Ion 02 were oriented at
angles of 60 deg and 120 deg respectively with respect to the 2
axis of the spacecraft.

AUREOL 35 GALPERIN== == oo oo e o e e eceaee

INVESTIGATION NAME= KUKUSHKA SOFT PARTICLE SPECTROMETER

NSSDC 1D- 81-094A-01 INVESTIGATIVE PROGRAM
SCIENCE
INVESTIGATION ODISCIPLINE(S)
MAGNETOSPHERIC PHYSICS
SPACE PLASMAS
PARTICLES AND FIELDS
PERSONNEL
PI = Yele GALPERIN IKI
OI - ReAe KOVRAZHKIN IKI
BRIEF DESCRIPTION
The Kukushka spectrometer consisted of two proton
detectors and two electron detectors using electrostatic

analyzers to measure energies in the energy range from S0 eV to
15 keVs These detectors were aimed at an angle of 75 deg with
respect to the Z axis of the spacecrafte.

AUREOL 3y GALPERIN===-=meecomemmeacocccaommccccaccoacaa
INVESTIGATION NAME- PIETSTCHANKA PARTICLE SPECTROMETER

NSSDC ID- 81-094A-02 INVESTIGATIVE PROGRAM

SCIENCE

INVESTIGATION DISCIPLINE(S)
MAGNETOSPHERIC PHYSICS
PARTICLES AND FIELDS
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PERSONNEL
Pl = YuI. GALPERIN IKI
Ol - ReAs KOVRAZHKIN IK1I
BRIEF DESCRIPTION
The Piletstchanka spectrometer measured electrons and
protons in the energy range 40 keV to 255 keVa This
intermediate energy range was measured in five energy bands.

This spectrometer was aimed at an angle of 30 deg with respect
to the 2 axis of the spacecrafte
------- AUREOL 3y GALPERIN====eomcc o am oo caaemcaioe
INVESTIGATION NAME- FON ENERGETIC PARTICLE DETECTOR
NSSDC ID- 81-094A-03 INVESTIGATIVE PROGRAM
SCIENCE
INVESTIGATION DISCIPLINE(S)
MAGNE TOSPHERIC PHYSICS
SPACE PLASMAS
PARTICLES AND FIELDS
PERSONNEL
PI = Yole GALPERIN IK1
OI = ReAs KOVRAZHKIN IKI

BRIEF DESCRIPTION

The FON detector consisted of two Geiger counters that
measured electrons with energies greater than 40 keV and
protons with energfes greater than 500 keVy, and that were aimed
at 20 and 90 deg with respect to the Z axis of the spacecrafte

e====== AUREOL 3y GLASYSHEV=ewemcccmemreccecccarreecmonaccan o

INVESTIGATION NAME- ALTAIR (AURORAL PHOTOMETRY)

NSSDC ID- B81-094A-12 INVESTIGATIVE PROGRAM
SCIENCE
INVESTIGATION DISCIPLINI(S)
AERONOMY
ATMOSPHERIC PHYSICS
PERSONNEL
PI - V.A. GLASYSHEV IK1I
0I - T, MULTIARCHIK IK1I

BRIEF DESCRIPTION

The ALTAIR experiment used three photometers (ALTAIR 1,
2y and 3) to measure auroral emissions at 4861 Ay 4278 A and
6300 A. The instruments had a viewing angle of 2 degy and they

were aimed at an angle of 160 deg with respect to the 2 axis of
the spacecraft. A fourth photometer (ALTAIR 4) with a l-deg
field of viewy and aimed at 28 deg with respect to the 2 axis,
was used for attitude determination.

AUREOL 3y LEFEUVRE=m====-mn R T TSI

INVESTIGATION NAME- ISO M (MAGNETIC FIELD PROBE)

NSSDC ID- 81-0S54A-10 INVESTIGATIVE PROGRAM
SCIENCE
INVESTIGATION OISCIPLINE(S)
MAGNETOSPHERIC PHYSICS
PARTICLES AND FIELDS
PERSONNEL
PI - F, LEFEUVRE CNRSy CTR FOR SPECTROM
O0I - OsAe MOLCHANOV IZMIRAN

BRIEF DESCRIPTION
The IS0 M experiment measured the three components of the
magnetic field at frequencies between 10 Hz and 16 kH2e

LA AR A R R A R Y R R BHASKARA‘RQ.'tﬁt"t't."'t't'it'lt
SPACECRAFT COMMON NAME= BHASKARA
ALTERNATE NAMES= SEO, 11392
NSSDC ID- 79-051A

LAUNCH DATE- 06/07/79

LAUNCH SITE= KAPUSTIN YARy UeSeSeRe
LAUNCH VEHICLE- INTRCOS

WEIGHT=- 444, KG

SPONSORING COUNTRY/AGENCY
INDIA
UeSeSeRe

ISRO
INTERCOS

INITIAL ORBIT PARAMETERS

ORBIT TYPE- GEOCENTRIC EPOCH DATE=- 06/07/7%9
ORBIT PERIOD~- 95.2 MIN INCLINATION- 5047 DES
PERIAPSIS~- 512+ KM ALT APOAPSIS~- 557+ KM ALY



PERSONNEL
MG - UeRe RAQ ISRO SATELLITE CENTER
PD = Ke KASTURIRANGAN ISRO SATELLITE CENTER
PS = DePeNJ.CALLA SPACE APPLICATIONS CTR
PS = Ge JOSEPH SPACE APPLICATIONS CTR
BRIEF DESCRIPTION

Bhaskarasy the second Indfan satellites was launchecd as
part of the satellite-for-earth-observations (SEO) programe. It
was placed 1n orbit by a Soviet vehicle Launched from a
cosmodrome in the UeSeSeRe The main objectives were to conduct
earth observation experiments for applications retated to
hydrologys forestryy, and gealogy using a two-band TV camera
system,y and to conduct ocean-surface studies wusing a
two-frequency satellite microwsave radiometer (SAMIR) system.
Secondary objectives were to test engineering and data
processing systemsy to cotlect Limited meteorological data from
remote platformsy and to conduct scientific investigations in
X-ray astronomy. Bhaskara was a 26-faced guasi-spherical
polyhedrons It had a height of 1.66 my and a diameter of 1.55
me The satellite was named after the two "Bhaskaracharyas”
astronomer-mathematicians of ancient India.

BHASKARAy CALLA~=<=vm--ceeesseccmcececesecememeaaoaaa—-

INVESTIGATION NAME- SATELLITE MICROWAVE RADIOMETZIR (SAMIR)

NSSOC ID- 79-051A-01 INVESTIGATIVE PROGRAM
APPLICATIONS
INVESTIGATION DISCIPLINECS)
EARTH RESOURCES SURVEY
PERSONNEL
PI - OePeNeCALLA SPACE APPLICATIONS CTR
BRIEF DESCRIPTION
The objectives of this 1nvestigation were to conduct

studies over the Indian subcontinent and surrounding seas using
a 19« and 22-GHz microwave radiometric system.

AR R AR AR RN Rk ka v a s v araner BHASKARA 2wt ssdussnssasnnnnannnnnn

SPACECRAFT COMMON NAME- BHASKARA 2

ALTERNATE NAMES~- 12968y SAT. "OR EARTH 0BS.=2
SE0=-2

NSSDC ID=- B81-115A

LAUNCH DATE- 11/20/81

LAUNCH SITE- KAPUSTIN YARy UsSeSeRe

LAUNCH VEHICLE=- C-1

WEIGHT - 444, KG

SPONSORING COUNTRY/AGENCY

INDIA ISRO

INITIAL ORBIT PARAMETERS

ORBIT TYPE~ GEQCENTRIC EPOCH DATE- 11/20/81
ORBIT PERIOD~- 95«2 MIN INCLINATION=~ S0.6 DEG
PERIAPSIS- S20. KM ALT APOAPSIS- 542+ KM ALT
PERSONNEL
MG - UsRe RAQ ISRO SATELLITE CENTER
PD = K KASTURIRANGAN ISRO SATELLITE CENTER
PS = CePoN.CALLA SPACE APPLICATIONS CTR
PS - SG. JOSEPH SPACE APPLICATIONS CTR
BRIEF DESCRIPTION

Bhaskara 2y the Indian satellitey was launched as part of
satellite-for-earth-observations (SEO) program. It was
in orbit by a Soviet vehicle launched from a cosmodrome

UeSeSeRw The main objectives were to conduct earth
observation experiments for applications related to hydrologys
forestryy, and geology using a two-TV=-camera systemy and to
conduct ocean-surface studies using a three-frequency satellite
microwave radliometer (SAMIR) system. Secondary objectives were
to test engineering and data processing systemsy and to collect
Limited meteorological data from remote platforms., B8haskara 2
was a 26-faced quasi-spherical oolyhedrone It had a height of
1e66 my and a diameter of 1.55 me The satellite was named
after the two "Bhaskaracharyas"y astronomer-mathematicians of
ancient India.

the
nlaced
in the

BHASKARA 2y BHANDARI=m==m=me-ccemccccaccccccccccacnanan

INVESTIGATION NAME- THERMAL CONTROL COATING

NESDC ID- 81-115A-04 INVESTIGATIVE PROGRAM
INVESTIGATION DISCIPLINE(S)
TECHNOLOGY
PERSONNEL
P1 - DeRe BHANDARI ISRO SATELLITE CENTER
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BRIEF DESCRIPTION
This 4dnvestigation studied an 4indigenously
thermal control coating for use in space.

deve loped

------- BHASKARA 2y CALLA====eemecoommecm e ce oo mmaee

INVESTIGATION NAME- SATELLITE MICROWAVE RADIOMEZETER (SAMIR)

NSSOC ID- 81-115A-02 INVESTIGATIVE PROGRAM
APPLICATIONS
INVESTIGATION DISCIPLINE(S)
METEOROLOGY
OCEANOGRAPHY
PERSONNEL
PI - DePsNesCALLA SPACE APPLICATIONS CTR

BRIEF DESCRIPTION

The objectives of this 4dnvestigation were to conduct
studies over the Indian subcontinent and surrounding seas using
2@ 19435~y 224235- and 31.0-GHz microwave radiometric system.
The system monitored the changes in microwave radiation from
the sea surfacey yielding information on the sea state and the
sea surface temperature.

BHASKARA 24 JOSEPH=m====cecccecma-- ————— m————— cam——

INVESTIGATION NAME- DUAL TV CAMERA

NSSOC 10- 81-115A-01 INVESTIGATIVE PROGRAM
APPLICATIONS
INVESTIGATION DISCIPLINE(S)
EARTH RESOURCES SURVEY
PERSONNEL
PI = Ge JOSEPH SPACE APPLICATIONS CTR

BRIEF DESCRIPTION

The objectives of this {investigation were to conduct
earth observation studies for applications relatec to
hydrologyy forestrys and geology using two television cameras

operating 1in visible (0+54-0.66 micrometer) and near-infrared
(0e75=0.85 micrometer) wavelengthss Each picture frame had an
area of 325 x 325 kmy with a resolution of 1 km.

KAMAT====== emvecessasmcmccccmcccccccaccaaan

BHASKARA 29

INVESTIGATION NAME- DATA COLLECTION PLATFORM

NSSDC ID- 81-115A-05 INVESTIGATIVE PROGRAM
APPLICATIONS
INVESTIGATION DISCIPLINE(S)
METEOROLOGY
COMMUNICATIONS
PERSONNEL
PI = DeSe KAMAT SPACE APPLICATIONS CTR
0I - S. PAL ISRO SATELLITE CENTER

BRIEF DESCRIPTION
This investigation was designed to collect meteorological
data from remotely Located platforms.

BHASKARA 2y MATHUR===eeecececccceceseeeeee P -

INVESTIGATION NAME- SOLAR CELL

NSSDC ID- 81-115A-03 INVESTIGATIVE PROGRAM
INVESTIGATION DISCIPLINE(S)
TECHNOLOGY
PERSONNEL
Pl = ReSs. MATHUR ISRO SATELLITE CENTER

BRIEF DESCRIPTION
This 1{nvestigation
cells for use in spaces

studied indigenously developed solar

XA NN RRARR AR N A e kA N A rd ek Ad COSeBrr e r e et AR AR RN AR NN AR NS

SPACECRAFT COMMON NAME- COS-B
ALTERNATE NAMES=- COSMIC RAY SATELLITE-Bs PL=-741B

NSSDC ID=- 75-072A

LAUNCH DATE- 08/09/75 WEIGHT= 277.5 KG
LAUNCH SITE- VANDENBERG AFBs

LAUNCH VEHICLE=~ DELTA

UNITED STATES

SPONSORING COUNTRY/AGENCY

INTERNATIONAL ESA



INITIAL ORBIT PARAMETERS

ORBIT TYPE=- GEOCENTRIC EPOCH DATE- 08/12/75

ORBIT PERIOD= 2227.0 MIN INCLINATION- 90.13 DEG

PERIAPSIS- 339.6 KM ALT APOAPSIS= 99876+ KM ALT
PERSONNEL

PM - Ge ALTMANN ESA-ESTEC

PS - Ke BENNETT ESA-ESTEC
BRIEF DESCRIPTION

The CO0S-B scientific satellite was developed by the

European Space Agency (ESA) to study extraterrestrial gamma
radiation din the 25-MeV to 1-GeV energy range from a highty
elliptical orbit of roughty 1004000-km apogeey 350-km perigeey

and near-polar inclination. NASA provideds on a fully
reimbursable basisy the Delta launch vehfcle and the associated
Launch services. The CO0S-B spacecraft was cylindrical with a
diameter of 140 cm and a height of 121 ems Four monopole
antennasy protruding 51.2 cm below the bottom of the
cylindrical bodys gave the spacecraft a total effective height
of 172.2 c¢m. The spacecraft obtained orientation of {ts
angutar momentum vector with respect to fnertial space using
data from an earth albedo sensor and a solar sensore
Spacecraft attitude was adjusted by a nitrogen cold-gas
attitude controt system (ACS). The ACS  dincluded two
spin-rate-adjust nozzles to maintain the spin rate at 10 rpm
and two precession nozzles to adjust the momentum vectore The
spacecraft had a pcm/psk/pm  telemetry system with 6.5-W
reat-time-only transmitter providing a switchable bit rate of
160 and 320 bps and a pcm/psk/oms up=Link/down=Links range-tone
command system. Power was supplied by 9480 solar cells mounted
on 12 subpanels on the cylindrical body of the spacecrafte.
Communicationss command, and control of the C0S-3 satellite in
orbit were provided by the ESA Estrack networke The spacecraft

enclosed a gamma-ray astronomy experiment described under
"Cos-8 Caravane Collaboration* belowe Members of the
university and research groups who implemented this satellite

are Listeds with their affiliationsy in Appendix B.

------- C0S=By CARAVANE COLLABORs======eemmcemccmcceccamanacsas
INVESTIGATION NAME=- GAMMA-RAY ASTRONOMY SPARK CHAMBER

EXPERIMENT (25 - 1000 MEV)

NSSOC ID- 75-072A-01 INVESTIGATIVE PROGRAM
SCIENCE
INVESTIGATION DISCIPLINE(S)
GAMMA-RAY ASTRONOMY
PERSONNEL
P1 - CARAVANE COLLABOR. SEE APPENDIX B2

BRIEF DESCRIPTION

This experiment
gamma-ray astronomy
The mission goals

used a lé~deck spark chamber to perform
in the 25- to 104,000-MeV energy interval.
were as follows: (1) to study the angular
structure of the so-called Line source of radlation in the
galactic planey (2) to examine 4dentified point sources and to
investigate other celestial objectss which might pe expected to

emit gamma rays (e.gey supernova remnants, quasarsy novaes
etcedy (3) to measure the intensity of the i1sotropic radiation
from high galactic latitudess (4) to ascertain the energy

spectra of radiation from all observed sourcesy (5) to search
for long~term variations in the strength of sourcess and (6) to
search for short-period putsations from sources already known
to be putsars at other wavelengths and to detect gamma-ray
burstse The dnstrument contained the following key elements
(top to bottom): (1) anticoincidence scintillation dome, (2)
l16-deck spark chamber (SC)y (3) triggering telescope (TT)y (4)
energy calorimeter (EC)y and (5) cascade-particle plastic
scintillator counter (CPPS). The anticoincidence counter was a
dome of scintillation plasticy 10 mm thicky viewed by nine
photomultipolier tubes (PMTs). It detected the entry of charged
particles and 1Inhibited the triggering of the SC. The SC had
16 decksy each composed of a pair of orthogonal grids of 192
parallel wires. The top 12 decks were 1{nterleaved with
tungsten plates and the lower 4 decks with molybdenum plates.
The SC was filled with neon at 12 atmy plus a small percentage
of ethane. Upon conversion of a gamma ray into an
electron-positron pair (e-p)y an 8-kV voltage pulse was applied

across the decks causing spark discharge atong the fonization
tracks of the pair from which the arrival direction of the
gamma ray could be determineds The recharge time of the SC

high voltage was 0«1 s« The TT consisted of three elements: a
4=mm=thick scintillatfon counter (81) able to identify events
in which an e-p pafir Left the SCy a Cerenkov counter (CC) of
30-mm-thick plexiglass that was sensitive to relativistic
particles moving Jin a downward directiony and a second
scintillator (B2) 10 mm thicke The primary objectives of the
TT were to define the FOVy to detect the downward-moving
electronsy and to provide the fast trigger to discharge the SCe.
It was possible to restrict the FOV of the instrument by the
division of the CC and B2 counters into quadrantsy which were
viewed by PMTs outside the FoOV. The PMT outputs were
pulse-height analyzed to provide information on the numbers of
particles Lteaving the SC and entering the EC. The EC unit was
a single crystal of cesium %odides 4.5 radiation tengths thicks
in which the e-p pafir inftiated an electron=photon cascade that
was completely absorbed at Low energiese At higher energiesy
the cascade penetrated to the final plastic scintillator
countery CPPSs The output of the CPPS was analyzed to measure
the number of particles escaping. Information from the 77
counters and from the SC provided a measure of the energy lost
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by scattering or absorptions This guantity was added to the
calorimeter signal to derive the energy of the incident gamma
raye The antfcoincidence dome was 1instrumented to detect
gamma-ray burstss and a smatl 80-sq cm argon=-filled
proporticnal ccounter sensitive to X-rays between 2 and 12 keV
vieded paralitel to the axis of the main gamma=-ray instrument to
provide contemporary X-ray data on axially located sources.

ek AR Rk Ak AN R db v n v rrrrahax DMSP SD=]l/F3tntwadrannrnorrnrsennn

SPACECRAFT COMMON NAME- DMSP SD-1/F3
ALTERNATE NAMES- DMSP 14537, DMSP BLOCK SD-1
DMSPSDly DMSP-F3

NSSDC ID- 78-042A
LAUNCH DATE- 05/01/78

LAUNCH SITE- VANDENBERG AFBy
LAUNCH VEHICLE=- THOR

WEIGHT- 450. KG
UNITED STATES

SPONSORING COUNTRY/ZAGENCY

UNITED STATES DOD-USAF

INITIAL ORBIT PARAMETERS

ORBIT TYPE=- GEOCENTRIC EPOCH DATE=- 05/02/78

ORBIT PERIOD= 96489 MIN INCLINATION=- 97«6 DEG

PERIAPSIS=- S64. KM ALT APOAPSIS~ 653« KM ALT
PERSONNEL

MG =~ Je RIVERS USAF SPACE DIVISION

BRIEF DESCRIPTION

DMSD SD-1/F3 was one of a series of meteorological
satellites developed and operated by the Afr Force under the
Defense Meteorological Satellite Program (DMSP). This program,
opreviously known as DAPP (Data Acquisftion and Processing

Program)y was classified until March 1973. The objectives of
this program were to provide global wvisual and 4infrared
cloudcover data and speclalized environmental data to support

Department of Defense requirementss Operationally, the program
consisted of two satellites in sun-synchronous polar orbitss
with the ascending node of one satellite in early morning and
the other at Llocal noon. The Se4-m~long spacecraft was
separated into four sections: (1) a precision mounting platform
(PMP) for sensors and equipment requiring precise alignment}
2) an equipment support module (ESM) c¢ontaining the
electronicsy reaction wheelsy and some meteorological sensors;
(3) a reaction control equipment (RCE) support structure
(including the third-stage motor and hydrazine reaction control
system)i and (4) a 9.29-sq-m solar cell panel. The spacecraft
stabilization was controlled by a combination flywheel and
magnetic control coil system so sensors could be maintained in
the desired "earth-looking™ mode. One feature was the
precision-pointing accuracy of the primary imager to 0.01 deg
provided by a star sensor and an updated ephemeris navigation
systeme This allowed automatic geographical mapping of the
digital imagery to the nearest picture element. The
operational Llinescan system (OLS)y built by Westinghouse, was
the primary data acquisition system that provided real-time or
storedy multi-orbity day-and-night visual and infrared imagery
of cloudsy and provided with the data calibrationsy timing, and
other auxilfary signals to the spacecraft for digital
transmissfon to the ground. A supplementary meterological
sensory the special sensor H (SSH)y a step-scanning radiometer,
was the 1infrared temperature-humidity-ozone sounder. Either
recorded or real-time data were transmitted to ground-receiving
sites by two redundant S-band transmitters. Recorded data were
read out to tracking sites lLocated at Fairchild AFBy Washey and

Loring AFBy Mainey and relayed by SATCOM to Afr Force Global
Weather Centraly Offutt AFBy Nebraskae Real-time data were
read out at robile tactical sites located around the worlde &

more complete description of the satellite can be found 1n the
reporty De As Nicholss "The defense meteorological satellite
programs"™ Optical Engineertngs ve 14y ne 44 July-August 1975.
~e==w== DMSP 5D=1/F3y AFGWC STAFF-e=vecmeoeomcccnaaa S SRR

INVESTIGATION NAME- OPERATIONAL LINESCAN SYSTEM (OLS)

NSSDC ID- 78-042a-01 INVESTIGATIVE PROSGRAM
OPERATIONAL METEOROLOGICAL SYS
INVESTIGATION DISCIPLINE(S)
METEOROLOGY
PERSONNEL
PI = AFGWC STAFF GLOBAL WEATHER CTR

BRIEF DESCRIPTION
The Operational Linescan System
experiment on the DMSP 5D-1/F3 spacecraft.

(OLS) was the primary
The purpose of this

experiment was to provice globaly day/night observations of
cloudcover and measurements of ctoud temperature to support
Department of Defense requirements for operational weather

analysis and forecastings The OLS employed a scanning optical
telescope driven in an oscillating motiony with optical
compensation for i1mage motions, which resulted in near-constant

resolution throughout the sensor field of view., The radiometer
operated in two ("Light™ and "thermal®) spectral intervals: (1)
visible and near 1dnfrared (0.4 to l.1 micrometers) and (2)
infrared (8 to 13 micrometers)e The radiometer producedy with
onboard processingy data in four modes: LF (light fine) and T°
(thermal fine) data with a resolution of .56 kmy and LS (Llight



smoothed) and TS (thermal smoothed) data with a resolution of
248 kme Each of three onboard recorders had a storage
capability of 400 min of both LS and TS data or 20 min of LF
and TF datae For direct readout to tactical sitess the
experiment was programmed so that LF and 1S data were obtained
at nighte The infrared data (TF and TS) covered a temperature
range of 210 to 310 deg K with an accuracy of 1 deg Ke The LS
data mode provided visual data through a dynamic range from
full sunlight down to a Qquarter moon. This mode also
automatically adjusted the gain along the scan to allow useful
data to be obtained across the terminator. Addit fonal
information on this experiment {is contained in the reports De.
A. Nicholsy "Primary optical subsystems for DMSP," Optical
Engineerings ve 14y ne 4y July=-August 1975

DMSP S5D=1/F3y SHRUMe===eee-eeem-—cc--acemme-e--cccoaccox

INVESTIGATION NAME- GAMMA=-RAY DETECTOR (SSB)

NSSDC 1D0- 78-042A-04 INVESTIGATIVE PROGRAM
OPERATIONAL ENVIRON. MONITORING
INVESTIGATION DISCIPLINE(S)
PARTICLES AND FIELDS
AERONOMY
PERSONNEL
PI = Jo SHRUM USAF TECH APPL CTR

BRIEF DESCRIPTION

The 4nstrument consisted of a four-detector array of
cesium 1odide scintiltators and photomultiplier tubesy each
surrounded by a tantatum ring shietd to provide a directional
systeme Each detector was positioned so that {its most
sensitive direction faced 30 deg from the wverticale.
Pulse-height discriminators were used to provide gamma-ray
energy loss thresholds of 0.06s 0s15y and 0e375 Meve Gamma
rays produced in the atmosphere by cosmic rayss osrecipitating
electronsy and other means could be monitored with this
instrument.

heaseanANsannrarbnba st aarn DMSP SD=2/FEowneensnvsntnssnnnenns

SPACECRAFT COMMON NAME- DMSP 5D-2/F6

ALTERNATE NAMES- DMSP BLOCK S5D-2y DMSP-F6
DMSP SD=2/S6s 13736

NSSDC ID- 82-118A

LAUNCH DATE=- 12/21/82

LAUNCH SITE- VANDENBERG AFBy
LAUNCH VEHICLE- ATLAS E

WEIGHT=- 468. KG
UNITED STATES

SPONSORING COUNTRY/AGENCY
UNITED STATES DOD-USAF
INITIAL ORBIT PARAMETERS

ORBIT TYPE- GEOCENTRIC EPOCH DATE=- 12/22/82

ORBIT PERIOD- 101.4 MIN INCLINATION- 98,7 DEG
PERIAPSIS- 817. KM ALT APOAPSIS~- 839. KM ALT
PERSONNEL
MG = Je RIVERS USAF SPACE DIVISION
BRIEF DESCRIPTION
DMSP 5D-2/F6 was one of a series of meteorological

satellites developed and ooerated by the Air Force under the
Defense Meteorological Satellite Program (DMSP). This programe
previously known as DAPP (Data Acquisition and Processing

Program)y was classified until March 1973. The objective of
this program was to provide global visual and infrared cloud
cover data and specialized environmental data to support

Cepartment of Defense
analysis and forecasting.

requirements for operational weather

Operationallyy the program consisted
of two satellites 14n planned B830-km sun-synchronous polar
orbitsy with the ascending node of one satellite 4n early
morning and the other at Local noone The 6.4-m-long spacecraft
was divided into four sections: (1) a precision mounting
platfcrm (PMP) for sensors and equiprent requiring precise
alignment’ (2) an eguipment support module (ESM) containing the
electronicsy reaction wheelsy and some meteorological sensorssi
(2) a reaction control equipment (RCE) support structure (RSS)
containing the spent third-stage rocket motory and supporting
the ascent phase reaction control equipmenti and 4) a
9.29-sq-m solar cell panels The spacecraft stabilization was
controlled by a combination flywheel and magnetic control coil
system so sensors were maintained in the desired
"earth=looking™ modee. One feature was the precision-pointing
accuracy of the primary imager to 0.01 degy provided by a star
sensor and an updated ephemeris navigation systems This
allowed automatic geographical mapping of the digital imagery
to the nearest picture element. The ooeratfonal linescan
system (OLS)y built by Wwestinghousey was the primary data
acquisition system that provided real-time or stored
multi-orbit day-and~-night wvisual and infrared 1imagery. A
supplementary sensor package contained four special sensors:
1) special sensor H=2 (SSH=2)» an infrared
temperature/humidity soundery (2) special sensor B/A (SSB/A)y a
scanning X-ray spectrometery (3) special sensor I/E (SSI/Z)y an
tonospherdic plasma monitory and (4) special sensor J/74 (SSU/4)
2 precipitating etectron/fon spectrometers Eilther recorded or
real-time data were transmitted to ground-receiving sites by
two redundant S-band transmitters. Recorded data aere read out
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to tracking sites located at Fairchild AFBy Washes and Loring
AFBy Mainey and relayed by SATCOM to Alr Force Global Weather
Centraly Offutt AFBs Nebraskas Real-time data were read out at
mobile tactical sites located around the worlde A more
complete description of the satellite can be found in the
reporty De Ase Nicholsy "The defense meteorological satetlite
programs® Optical Engineerings ve 14y Ne 49 July=-August 197S.

ccece= DMSP 50-2/F6y AFGWC STAFFee=m=seocce-memceccoccccooooo-

INVESTIGATION NAME- OPERATIONAL LINESCAN SYSTEM (OLS)

NSSDC ID- 82-118A-01 INVESTIGATIVE PROGRAM
OPERATIONAL METEOROLOGICAL SYS
INVESTIGATION DISCIPLINE(S)
METEOROLOGY ~
PERSONNEL
PI - AFGWC STAFF GLOBAL WEATHER CTR

BRIEF DESCRIPTION

The Operational Linescan
experiment on the OMSP
this experiment was to
observations and cloud

System (OLS) was the primary
Block SD spacecrafte The purpose of
provide globals day/night cloudcover

temperature measurementse The OLS

employed a scanning optical telescope driven in an oscillating
motiony with optical compensation for image mot fony which
resulted 1n near-constant resolution throughout the sensor
field of views The radiometer operated in two ("light" and
nthermal ™) spectral dntervals: (1) visible and near infrared
(8.4 to 1.1 micrometers) and (2) {infrared (10.2 to 12.8
micrometers)e The radiometer producedy with onboard

processingy data in four modes:
fine) data with a resolution of

LF (tight fine) and TF (thermal
«56 kmy and LS (light smoothed)

and TS (thermal smoothed) data with a resolution of 2.8 km.
There were four onboard recordersy each had a storage
capability of 400 min of both LS and TS data or 20 min of L¥
and TF data. For direct readout to tactical sitesy the
experiment was programmed so that LF and TS data were obtained
at nights The infrared data (TF and 1S) covered a temperature
range of 190 to 310 deg K with an accuracy 0f 1 deg Ke The LS
data moce provided visuat data through a dynamic range from
full sunlight down to a quarter moone. This mode also

automatically
data te be

adjusted the gain atong the scan to allow useful

obtained across the terminatore. Additfonal
information on this experiment 1s contained in the reports D.
A. Nicholsy "Primary optical subsystems for OMSP Block 5Dy"
Optical Engineerings ve 14y ne 4y July=-August 1975.

—ecoc-c- DMSP 5D-2/F6y AFGWC STAFF R - ————-
INVESTIGATION NAME- VERTICAL TEMPERATURE PROFILE RADIOMETER
(SSH=2)

NSSDC 10- 82-118A-02 INVESTIGATIVE "PROGRAM

OPERATIONAL METEOROLOGICAL SYS
INVESTIGATION DISCIPLINE(S)

METEOROLOGY

PERSONNEL

PI - AFGWC STAFF GLOBAL WEATHER CTR

BRIEF DESCRIPTION

The objective of this experiment was to obtain vertical
temperature and water vapor protiles of the atmosphere to
support Department of Defense requirements in operational
weather analysis and forecastinge The SSH=-2 was a 16-channel
sensor with one channel (800 cm-1) in the atmospheric windowy
one channel (835 cm=-1) 4n the 12-micrometer atmospheric windows
six channels (T7&7y 725, 708y 695y 676y 668.5 cm-1) in the
15-micrometer €02 absorption bandy and eight channels (535,
408.59 441.59 420y 374y 397.5y 3559 35345 cm-1) in the 22- to
30-micrometer rotatfonal water vapor absorption bande. The
experiment consisted of an optical systemy detector and
associated electronicsy and 2 scanning mirror. The scanning
mirror was stepped across the satellite subtracky allowing the
SSH-2 to.view 25 separate columns of the atmosphere every 32 s
over a cross track ground swath of 2000 km. while the scanning
mirror was stopped at a scene stationy the channel filters were

sequenced through the field of views The surface resolution
was approximately 39 km at nadire The radiance data were
transformed finto temperature and water vapor profiles by a

mathematical inversion technigue.
meccee= DMSP 5D=2/F6y KOLASINSKY=cwmeccesmmeccccoaccoooxx ————
INVESTIGATION NAME- SCANNING X=RAY SPECTROMETER (SSB/A)

NSSDC ID- 82-118A-03 INVESTIGATIVE PROGRAM

OPERATIONAL ENVIRON. MONITORING
INVESTIGATION DISCIPLINE(S)
PARTICLES AND FIELDS
AERONCMY



PERSONNEL

PI - A. KOLASINSKY AEROSPACE CORP

BRIEF DESCRIPTION

The primary objective of the scanning X-ray spectrometer
was to carry out studifes in X rayss Lyman-alphay and locally
mirroring electrons. The dnstrument had three parts: (1)

proportional counters to measure X rays between 2 and 30 keV,
(2) CdTe crystals to measure X rays between 15 and 100 keVsy and
(3) two Gelger counters to measure electron fluxes above 40 kev
and 100 keV.

------- DMSP 5D=2/F6s ROTHWELL ====-===-cec e ccemceccoas
INVESTIGATION NAME- PRECIPITATING ELECTRONZION SPECTROMETER
(SSJ/4)

NSSOC I1D- 82-118&-05 INVESTIGATIVE PROGRAM

OPERATIONAL ENVIRON. MONITORING
INVESTIGATION DISCIPLINE(S)

TONOSPHERE S
PARTICLES AND FIELDS

PERSONNEL

PI = PeL. ROTHWELL USAF GEOPHYS LAB

BRIEF DESCRIPTION
The primary
spectrometer was to

purpose of the precipitating electron/ion
measure fluxes and energies of electrons
and 1dons precipitated 1into the upper atmosphere. Particles
were separated by an electrostatic analyzer into 20 energy
bands from 30 eV to 30 keV: (1) 10 high-energy levelsy 0.948,
14399 2404y 3.00y 4,40y G446y 9,48, 134929 20.44 and 30,00 keV
and (2) 10 Llow=energy levelsy 3,00y 4440y 6446, 94¢9y 139.2
204449 300y 440y 646y and 948 eVe Channeltrons were used to
count the impinging etectrons and ions in each energy bande

===-~-= DMSP 50-2/F6y SAGALYN====s=cccrmemceemccmccaan e

INVESTIGATION NAME- IONOSPHERIC PLASMA MONITOR (SSI1/E)

NSSDC ID- 82-118A-04 INVESTIGATIVE PROGRAM
OPERATIONAL ENVIRON. MONITORING
INVESTIGATION DISCIPLINE(S)
PARTICLES AND FIELDS
IONOSPHERES
PERSONNEL
Pl <« ReCe SAGALYN USAF GEOPHYS LAB

BRIEF DESCRIPTION

The 1instrument consisted of one spherical (SEA) and one
planar (PER) electrostatic analyzer. The SEA provided
measurements of ‘electron densities from 10 to 1.E6/cc in the
temperature range from 200 to 15,000 deg Ke The PEA measured
fon temperatures 1in the same range as well as the average 1on
mass over the range 1 to 35 u, The PEA was orfented in the
direction of the positive spacecraft velocitye.

LA A At e R S N Y Y R T ] DYNAMICS EXPLORER ltwnstwawssasdoann

SPACECRAFT COMMON NAME- DYNAMICS EXPLORER 1
ALTERNATE NAMES~ DE-Ay DE 1
DYNAMICS EXPLORER-A

NSSOC ID- 81-0704
LAUNCH DATE~- 08/03/81

LAUNCH SITE- VANDENBERG AFBy UNITED STATES
LAUNCH VEHICLE=- DELTA

WEIGHT= 409, KG

SPONSORING COUNTRYZAGENCY

UNITED STATES NASA-0SSA

INITIAL ORBIT PARAMETERS

ORBIT TYPE- GEOCENTRIC EPOCH DATE~ 08/03/81

ORBIT PERIOD- 410.8 MIN INCLINATION- 89.9 DEG

PERIAPSIS=- S67.6 KM ALT APOAPSIS- 23289, KM ALT
PERSONNEL

MG - MeA. CALABRESE NASA HEADQUARTERS

SC = JaTe LYNCH NASA HEADQUARTERS

PM = Je.Pe CORRIGAN NASA=-GSFC

PS = ReAs HOFFMAN NASA=GSFC
BRIEF DESCRIPTION

The general objective of the Oynamics Explorer (DE)

missfon was to investigate the strong interactive processes
coupling the hoty tenuousy convecting oplasmas of. the
magnetosphere and the coolery denser plasmas and gases
corotating 4n the earthts tonespherey upper atmospherey and
plasmasphere. TWo satellitesy DE 1 and DE 24 were launched

together and were placed 1n polar coplanar orbitsy permitting
simultaneous measurements at high and low alt itudes in the same
fielo-line region. The DE 1 spacecraft thigh~altitude mission)
used an elliptical orofit selected to allow (1) measurements
extending from the hot magnetospheric plasma through the
plasmasphere to the cool 1lonosphere; (2) global auroral
imagings wWwave measurements in the heart of the magnetosphere,
and crossing of auroral field lines at several earth radii; and
(3) measurements for significant periods along a magnetic fleld
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flux tube.
in diameter

The spacecraft approximated a short polygon 137 cm
and 115 c¢m high. The antennas in the X-v plane
were 200-m tip-to-tipy and on the Z-axis were S-m tip=-to-tip.
TWwo 6-m booms were provided for remote measurements. The
weight of the spacecraft was 409 kge Power was supplied by a
solar cell arrayy, mounted on the side and end panels. The
spacecraft was spin stabilized. The spin axis was 9C deg from
the orbit normal and the spin rate was 10 plus or minus 0.1
rpms A pulse code modulation (PCM) ‘telemetry data system was
used that operated in real time or a tape recorder mode. Data
were acquired on a science-problem-oriented basisy with closely
coordinated operations of the various instruments, both
satellitesy and supportive experiments. Data acquired from the
1nstruments~—uere__xemporar1Ly stored on tape recorders before
transmissfon at an 8:1 playback-to-record ratio. Additional
operational flexibility allowed a playback-to-record ratio ot
4ile The primary data rate was 16,384 bits per second. Since
commands were stored in a command memory unity spacecraft
operations were not real time, except for the transmission of
the wideband analog data from the Plasma Wave Instrument
(81-070A-02)s Additional details are found in R. Ae Hoffman et
aley Space Scie INnstrumey ve Sy ne 4y p. 349, 1981,

----- == DYNAMICS EXPLORER 1y BURCH=====mec=ccemmmmecccoacaamann

INVESTIGATION NAME= HIGH ALTITUDE PLASMA INSTRUMENT

NSSDC ID- 81-070A-05 INVESTIGATIVE PROGRAM
CODE EE-8y SCIENCE
INVESTIGATION DISCIPLINE(S)
MAGNETOSPHERIC PHYSICS
PARTICLES AND FIELDS
PERSONNEL
Pl = JeLe BURCH SOUTHWEST RES INST
0l = ReAe HOFFMAN NASA-GSFC
01 = JuDe WINNINGHAM SOUTHWEST RES INST
0l = DeMe KLUMPAR U OF TEXASy DALLAS
0l - PesHe REIFF RICE U
BRIEF DESCRIPTION
The High-Altitude Plasma Instrument (HAPI) consisted of

five electrostatic analyzers capable of mak ing
the phase-space distributions of electrons and
the energy/charge range from 5 eV to 32 keV as
pitch angle. This investigation provided data

the studies of (1) the composition and energy
current charge carriersy (2) the dynamic
high-Latftude magnetic flux tubesy (3) auroral

regions and acceleration mechanismsy (4) the

an array of
measurements of
positive fons in
a function of

contributing to
of Birkeland

configuration of
particle source

role of E parallel to B and E perpendicular to B 4n the
magnetosphere-fonosphere systemy 5) the sources and the
effects of polar cap particle fluxess (6) the transport of
plasma within and through the magnetospheric cleftsy (7
wave=particle interactions, and (8 hot=cold plasma
interactions,. This instrument consisted of five identdcal
detector headss each having an electrostatic analyzer (of the
ISIS 2 type) and two sensors (one electron channel and one ion

channel), The detector heads were mounted on the main bogy.
One of the detector heads was mounted in the spin planey two
were offset by plus and minus 12 degs and two were offset by
plus and minus 45 degs One detector swept within a few deg of
the field Lline during each rotation of the spacecraft, except
when the magnetic field was greatly deformed from its meridian
plane. The basic mode of operation provided a 32-point eneray
spectrum from each sensory but the voltages on the
electrostatic analyzers were programmable to allow for
operation over Llimited portions of the energy spectrumy or at
higher time resolution with reduced energy resolution. The
energy resolution was 32%., The angular resolution was 2.5 deg
FWHM (in the plane of detection) by 10 deg (polar angle)e The
sampling rate was 64 per secondy and the total acceptance angle
was S by 20 dege More details can be found §n Je. L. Burch et
aley Space Scie INStruMey ve Sy ne 4, Pe 455, 1981,

DYNAMICS EXPLORER 1y CHAPPELLe====weccccccaccorcan coacn

INVESTIGATION NAME- RETARDING ION MASS SPECTROMETER

NSSDC ID~ 81-070A-04 INVESTIGATIVE PROGRAM
CODE EE-8y SCIENCE
INVESTIGATION DISCIPLINE(S)
PARTICLES AND FIELDS
MAGNETOSPHERIC PHYSICS
IONOSPHERES
PERSONNEL
Pl = CeRe CHAPPELL NASA-MSFC
01 = PeMa BANKS STANFORD U
0I = WeB. HANSON U OF TEXASy DALLAS
Ol = JeHe HOFFMAN U OF TEXAS, DALLAS
01 = A.Fe NAGY U OF MICHIGAN
OI = GeRe CARIGNAN U OF MICHIGAN
BRIEF DESCRIPTION

The Retarcing Ion Mass Spectrometer (RIMS) consisted of 2
retarding potential analyzer for energy analysis in series with
a magnetfc fon-mass spectrometer for mass analysis. Multiple
sensor heads permitted the determination of the thermal plasma
flow characteristicse This instrument was desfigned to operate
in  two basic commandable modes: a high-altitude mode in which
the densityy temperaturey and bulk-flow characteristics of



Hey He+y and O+ dions were measuredy and 2
Low=-altitude mode that concentrated on the composition in the
1- to 32-u (atomic mass wunits) ranges This investigation
provided +{information on (1) the densities of H+y He+y and O+
ions 1in the ionospherey plasmaspherey plasma troughs and polar
cap (including the density distribution along the magnetic
vector 1in the wvicinity of the satellite aoogee)’ (2) the
temperature of He+y He+y and 0+ fJons 4n the fonospheres
plasmaspherey plasma troughsy and polar cap (energy range 0-45
eV); (3) the bulk flow velocities of Hey Hesy and 0+ in the
plasmapauses plasma trough and oolar capi (4) the changing
character of the cold plasma densitys temperaturey and bulk
flow in regions of interactton with hot plasma such as at the
boundary between the plasmasohere and the ring currenti and (3)
the detailed composition of dJonospheric plasma in the 1- to
32-u  range. He++ and O++ were also measureds The instrument
consisted of three detector headse. One Looked out in the
radial directiony and the other two were along the plus and
minus spin axis direction. Each detector had a 55-deg
half-cone acceptance anglee. The detector heads had a griddeds
weakly collimating aoverture where the retarding analysis was
performedy followed by a2 parallel plate ceramic magnetic mass
anatyzer with two separate exit slits corresponding to fon
masses in the ratio 1:4. 1lons exiting from these slits were
detected with electron multipliers. 1In the avpogee modes the
thermal particle fluxes were measured while the potential on a
set ot retarding grids was stepped through a sequence of
settingse In the perigee modey the retarding grids were
grounded and the detector utilized a continuous acceleration
potential sweep that focused the mass ranges from 1 to 8y and 4
to 32 u. Additional details can be found in C. R. Chappell et
ales Space Scis Instrumes ve Sy ne 4y De 477y 1981,

principally

~e=a=c- DYNAMICS EXPLORER 1y FRANK======s=cemccmccccccccmaaaaax

INVESTIGATION NAME- GLOBAL AURORAL IMAGING AT VISIBLE AND

ULTRAVIOLET WAVELENGTHS

NSSOC ID- 81-070A-03 INVESTIGATIVE PROGRAM
CODE EE~8y SCIENCE
INVESTIGATION DISCIPLINE(S)
AERONOMY
IONOSPHERES
MAGNETOSPHERIC PHYSICS
PARTICLES AND FIELDS
PERSONNEL
PI = LeAs FRANK U OF I0WA
0I - KelLe ACKERSON U OF 10WA
0I = RelLse CAROVILLANO BOSTON COLLEGE
0I - ReHe EATHER BOSTON COLLEGE
BRIEF DESCRIPTION
The Spin-Scan Auroral 1Imager (SAI) provided global
auroral d{maging at visible and ultraviolet wavelengths. It

(1) images at several visible wavelengths;i (2) images
vacuum ultraviolet "window"sy which allowed usable
the aurora 1in the sunlit donospherei and (3)
measurements of the hydrogen corona. This
investigation provided data that advanced the knowledge-of (1)
the spatial and temporal character of the entire auroral oval
at both visible and vacuum ultraviolet wavelengths (with good
time resolution)i 2) the assoclation of auroral and
magnetospheric plasmas with the diverse auroral emission
featuresi (3) the relationship of the auroral emissions with
field-aligned currentsi (4) the energy deposited in the auroral
ionosphere by charged particles] (5) the acceleration mechanism
responsible for "inverted-V" precipitation events; (6) the role
of the polar cap and magnetotail in auroral and magnetospheric
dynamicsi and (7) the time-dependent distribution of neutral

acquired
within a
imaging of
photometric

hydrogen in the ring current and polar regionse Of the three
photometerss two measured radiation in the visible wavelength
range’ and one measured it in the UV. A full image was 36 deg
by 120 dege. In Angstroms (A) some of the wavelengths were
3914y 5577y 6300y 3175y 1304, 1216+ 1400-1600y and 1400-1700.
The spatial resclution of a pixel (picture element) at auroral
altiftudes 1in the nadir direction was 28 km at a spacecraft
altitude of 1 earth radius (Rel. At 3.9 Re altitude this
resolution was 109 km. For each photometerys the time

resolution was minutes per 1mages Ffor visible wavelengthsy the
photometers had a wide-angle collimatori a super-reflecting
scanning mirror; a mirror-drive motori a quartz field lens; an
imaye-viewing assembly of field-stops pinhole and collimating
lensi a filter wheel with narrow=-band interference filters; and
a small photomultiolier tube with an extended red ohotocathode.
The wvacuum ultraviolet 1imaging photometer was a spin-scan
Newtonian telescopes The first optical element was an aluminum
scanning mirror with a MgF2 overcoate The collimation and
mirror drive were similar to that used for the visible imaging
photometeres A filter wheel with MgF2y CaF2y and BaF2 filters
allowed global 1imaging from 1370 to 1700y at 1304y 1356y and
1216  Ae The detector was a photomultiplier tube with a CsI
photocathode and a MgF2 window. Additional details are found
in Le Ae Frank et ales Space Scie INstrumes ve 5y Ne 4y pe 369y
1981.
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------- DYNAMICS EXPLORER 1y HELLIWELL====-escenzmccocanananaan

INVESTIGATION NAME- CONTROLLED AND NATURALLY OCCURING WAVE

PARTICLE INTERACTIONS

NSSDC 1D~ B81-070A~08 INVESTIGATIVE PROGRAM
CODE EE-By SCIZINCE
INVESTIGATION DISCIPLINE(S)
PARTICLES AND FIELDS
IONOSPHERES ANJ RADIO PHYSICS
MAGNETOSPHERIC PHYSICS
PERSONNEL
PI = ReAs HELLIWELL STANFORD U
0l - Te.Fs BELL STANFORD U
OI - DeLe CARPENTER STANFORD U
01 = CeGe PARK CORNELL U
01 - J.Be REAGAN LOCKHEED PALO ALTO
BRIEF DESCRIPTION
This fnvestigation used a ground-based
very=-low=-frequency/low-frequency (VLF/LF? (0.5-200 kHz)
transmitter Llocated at Sipley Antarcticas at an L value of
about 4y and the broad-band magnetic field detector from
experiment 81-070A~02. The primary objective of the

investigation was to determine the relationship between VLF/LF
waves and energetic electrons {in the magnetospherey with
emphasis on wave growthy stimul ated emissionsy and wave-induced
perturbations of the energetic electrons. Other objectives
were (1) to determine how wave propagation from both ground and
magnetospheric sources was affected by field-aligned plasma
structures such as the plasmapause and ducts of enhanced
fonizationy (2) to use the wave data to describe the structure
of the plasmapause and the distribution of 1onization along
field-al igned ductsy and (3) to study the effects of earth
power=Line radiation and other VLF wave activitye. The
spacecraft instrumentation for this experiment consisted of the
Linear Wave Receiver (LWR) provided by the Plasma Wave
Instrument (81-070A=02). The LWR provided a waveform output
with a 30 dB linear amplitude response for bands of 145340,
3411 plus or minus 7 1/2%y 3-6y or 10-16 kHz for a selected
magnetic or electric sensor. This receiver was used to measure
growth rates for waves stimulated by the Siple VLF transmitter
or by natural wave phenomena. More details can be found in S.
De Shawhan et alesy Space Scis Instrumes ve 5y Ne 4y pe 535y
1981.

DYNAMICS EXPLORER 1y MAGGS==mm==mmm=mmm-ccecccceceoeaa-

INVESTIGATION NAME- AURODRAL PHYSICS

NSSDC 10~ 81-070A-07 INVESTIGATIVE PROGRAM
CODE EE-8y SCIENCE
INVESTIGATION DISCIPLINE(S)
IONOSPHERES
AERQONOMY
PARTICLES AND FIELODS
PERSONNEL
PI = JeEe MAGGS U OF CALIF,y LA
01 = Ce.Fe KENNEL U OF CALIFy LA

BRIEF DESCRIPTICON

The primary goal of
results from other experimentsy
test theoretical models and to develop new ones,
on research areas related to auroral arcsy fileld-aligned
currentsy plasma wave turbulence assoclated with anomalous
resistances generation of auroral electron beamsy production of
kilometric and VLF hiss radiation, and spread-Fe. 1In additiony

this investigation was to use the
particularly 81-070A-03y to
with emphasis

correlation studies were organized by selecting events that
were interesting to the varfous {nvestigatorsy and data
reduction procedures were suggested to facititate comparison

and interpretation of the datae.

DYNAMICS EXPLORER 1y SHAWHAN-===eecccecccasvccmcacanman

INVESTIGATION NAME- PLASMA WAVES

NSSDC ID- 81-070A-02 INVESTIGATIVE PROGRAM
CODE EE-8y SCIENCE
INVESTIGATION DISCIPLINE(S)
IONOSPHERES AND RADIO PHYSICS
PARTICLES AND FIELDS
MAGNETOSPHERIC PHYSICS
PERSONNEL
PI = SeDe SHAWHAN U OF IOWA
0I - DeAs GURNETT U OF IOWA

BRIEF DESCRIPTION

The Plasma Wave Instrument (PWI) measured ac electric
fields over the frequency range from 1 Hz to 2 MHZzy and an
amplitude range of 0.03 microvolt per meter to 100 mitlivolts
per meter. Magnetic fields were measured from 1 Hz to 400 kHz
over an approximately 100 dB rangee The objectives of this
investigation were to measure the spatialy temporaly spectral,
and wave characteristics (particularly the Poynting vector
component along the magnetic field Line) and the wave
polarization for extremely-low=frequency CELF)y

very=-low=frequency (VLF)y and high=-frequency (HF) noise



phenomena. of
radiat fon and
that may cause
investigation

special interest were the auroral kilometric
VLF hissy and a variety of electrostatic waves
field-aligned acceleration of particless The
made use of the long dipole antennas in the spin
plane and Z axis and a magnetic Loop antenna. & single-axis
search coil magnetometer and a short electric antenna were
included for low-frequency measurements and electrostatic noise
measurements at short wavelengths. The electronics consisted
of (1) a wideband/long baseline recefver with a bandwidth of 10
or 40 kHz 4n the range 0-2 MHzi (2) a sweep-frequency
correlatory containing two sweep-frequency receivers and phase
detectorsy sweeping 100 Hz to 400 kHz 4n 32 s, and giving the
phase between magnetic and electric components of the field:
(3) a low-freguency correlator containing two filter receivers
and phase detectorsy (eight filters in the range 1,78-100 Hz
were swept 1in 8 s)i (4) de¢ monftors that measured the voltage
difference betwéen the two sets of long dipole antennas; and
(S) a Llinear wideband receivery selectable from 1.5 to 3.0y 3
to 6» or 10 to 16 kHz bandse The wideband receiver was flown
to transmit wideband waveform signals to the ground via an
analog transmitter, s0 that detalled high=resolutton
frequency-time analysis could be performeds More details are
found in Se¢ De Shawhan et alesy Space Scis Instrumes ve Sy Ne 4y
pe 535y 1981,

OYNAMICS EXPLORER 1y SHELLEY=====c=meccccccccacccmecenax

INVESTIGATION NAME- HOT PLASMA COMPOSITION

NSSOC 1D- 81-070A-06 INVESTIGATIVE PROGRAM
CODE EE-8/C0-0Py SCIENCE
INVESTIGATION DISCIPLINE(S)
PARTICLES AND FIELDS
IONOSPHERES
MAGNETOSPHERIC PHYSICS
PERSONNEL
PI - EeGe SHELLEY LOCKHEED PALO ALTO
01 = ReGe JOHNSON LOCKHEED PALO ALTO
0I - ReDe SHARP LOCKHEED PALO ALTO
0I - Jo GEISS U OF BERNE
OI = PeXe EBERHARDT U OF BERNE
01 - He BALSIGER U OF BERNE
0I - DeTe YOUNG LOS ALAMDS NAT LAB
0I - A. GHIELMETTI U OF BERNE
0I - BeAs WHALEN NATL RES COUNC OF CAN
BRIEF DESCRIPTION
The Energetic 1Ion Compositfon Spectrometer (EICS) had
high sensitivity and high resolutiony and covered the energy
range from 0 to 17 keV per unit charge and the nass range from

Lless than 1 to greater than 150 atomic mass units/charges This
investigation provided data used in investigating the strong
coupling mechanism between the magnetosphere and the 1onosphere

that results 4n Llarge fluxes of energetic O+ 4ons being
accelerated from the fonosphere and 1injected 4#nto the
magnetosphere during magnetic storms. The properties of the

minor {onic species such as He+ and He++ relative to the major
constituents of the energetic magnetosphere plasma were also
studied 4in order to evaluate the relative importance of the
different sources of the plasma and of various energization,
transporte and loss processes that may be mass- or
charge-dependente. One of the primary objectives was to measure

the energy and pitch angle distributions of the principal mass
constituents (0+ and H+) of the upward flowing ions from the
auroral acceleratfon regions An important area for study was

was similar to one flown on the
of 2 curved-plate electrostatic

the cusp region. The {instrument
ISEE 1 satellitey, and consisted

energy analyzer, followed by a combined cylindrical
electrostatic-magnetic mass analyzer. Open electron
multipliers were used with pulse-amplitude discrimination as
the mass analyzer detectors 1in order to {improve the mass

separation
resolution

characteristics of the spectrometers The energy
(delta E)/E (internal) wWwas 5%, The mass resolution

M/{delta M) was Lless than or equal to 10 on the focus Lline.
Additional details can be found in E. G. Shelly et ale.s Space
Scie Instrumes ve. 59 ne 4y p. 443, 1981,

———— -~ DYNAMICS EXPLORER 1y SUGIURA=====c==coceaaa m———— S

INVESTIGATION NAME- MAGNETIC FIELD OBSERVATIONS

NSSDC I0- 81=-070A-01 INVESTIGATIVE PROGRAM
CODE EE=-By SCIENCE
INVESTIGATION DISCIPLINE(S)
PARTICLES AND FIELDS
MAGNE TOSPHERIC PHYSICS
PERSONNEL
PI = M. SUGIURA NASA=GSFC
0l = BeGe LEDLEY NASA=-GSFC
O0I - WeHe FARTHING NASA=GSFC
0I = LedJde CAKILLy JRe U OF MINNESOTA
BRIEF DESCRIPTION
This dnvesttgation used a triaxial fluxgate magnetometer
(MAG=A)s similar to one on board DE 2y to obtain vector
magnet ic field data needed ‘to study the
magnetosphere-{ionosphere-atmosphere coup Linge The primary

objective of
field-aligned
cap at two

this investigation was to obtafin measurements of
currents 1n the auroral oval and over the polar
different altitudese This was accomdolished using
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the two spacecraft and correlations of these measurements with
observations of electric fieldsy plasma wavesy suprathermal
particlesy thermal particlesy and auroral images obtained from
investigation 81-070A-~03. Ultra low frequency (ULF) waves were
also studied. The magnetometer 1ncorporated its own 12-b1t
analog-to-digital convertery a 4-bit digital compensation
register for each axisy and a system control to generate a
48-bit data word consisting of a 16-bit representation of the
field measured along each of the three magnetometer axeses
Track and hold modules were used to obtain simultaneous samples
on all three axese. Instrument bandwidth was 25 Hz. The
instrument dynamic range was plus or minus 6.224 nT (gammas),
and the resolution was plus or minus 1.5 nT in the 6+2E4 nT
rangey plus or minus 0.25 nT in the 1.E3 nT rangey and plus or
minus 0.02 nT in the 80 nT range. The magnetometer®s digital
compensation of the ambient field was nominally 4n B8.E3 nT
increments. Further details are 1in We. He Farthing et ale,
Space Scie INstrumey ve Sy Ne 4y pe S51y 1981,

ruvaraknner e re R trhwnnarns® DYNAMICS EXPLORER 2etananwsnsnnsn

SPACECRAFT COMMON NAME- DYNAMICS EXPLORER 2
ALTERNATE NAMES=- DE-By DOE 2
DYNAMICS EXPLORER-B

NSSDC I1D- 81-0708B
LAUNCH DATE=- 08/03/81

LAUNCH SITE~ VANDENBERG AFB,
LAUNCH VEHICLE=- DELTA

WEIGHT= 403. KG
UNITED STATES

SPONSORING COUNTRY/AGENCY
UNITED STATES NASA~0SSA
INITIAL ORBIT PARAMETERS

ORBIT TYPE=- GEOCENTRIC EPOCH DATE~ 08/03/81

ORBIT PERIOD=- 98, MIN INCLINATION- 89.9 DEG

PERIAPSIS~ 309. KM ALT APOAPSIS= 1012.5 KM ALT
PERSONNEL

MG = M.A CALABRESE NASA HEADGUARTERS

SC = JeTa LYNCH NASA HEADQUARTERS

PM = JePes CORRIGAN NASA=GSFC

PS = ReAe HOFFMAN NASA=GSFC
BRIEF DESCRIPTION

The DE 2 spacecraft (low-altitude mission) complemented

the high-altitude mission DE 1 and was placed into an orbit
with a perigee sufficiently Llow to permit measurements of
neutral compositiony temperaturey and winde The apogee was
high enough to permit measurements above the 4nteraction

regions of suprathermal ionss and also plasma flow measurements
at the feet of the magnetospheric field Lines. The general
form of the spacecraft was a short polygon 137 cm 4n diameter
and 115 ¢m highe The triaxial antennas were 23 m tip-to-tip.
One 6-m boom was provided for remote measurements. The
spacecraft weight was 403 kge Power was supplied by a solar
cell arrayy which charged two 6-ampere~hour nickel=-cadmium
batteries. The spacecraft was three-axis stabilized with the
yaw axis aligned toward the center of the earth to within 1
dege The spin axis was normal to the orbit plane within 1 deg
with a spin rate of one revolution per orbit. A single-axis
scan platform was included in order to mount the Low-altitude
plasma fnstrument (81-070B-08)s The platform rotated about the
spin axis. A pulse code modulation telemetry data system was
used that operated 1in real time or in a tape-recorder mode.
Data were acauired on 2 science-problem-oriented basisy with
closely coordinated operations of the varfous instruments, both
satellitesy and supportive experiments. Measurements were
temporarily stored on tape recorders before transmission at an

8:1 playback=-to-record ratio. Since commands were also stored
in a command memory unit, spacecraft operations were not real
timees Additional detaits can be found in R. A. Hoffman et ale,
Space Scle INnstrumse ve Sy ne 4y pe 349, 1981, DE-2 reentered
the atmosphere on February 15, 1983,

------- CYNAMICS EXPLORER 2y BRACE===eccccmcccmnmccamcncaacnan"

INVESTIGATION NAME- LANGMUIR PROBE

NSSOC ID- 81-070B-09 INVESTIGATIVE PROSRAM
CODE EE=-8/CO~0Py SCIENCE
INVESTIGATION DISCIPLINE(S)
AERONOMY
IONOSPHERES
PERSONNEL
PI = LeHe BRACE NASA=GSFC
0l - WeRe HOEGY NASA=-GSFC
0I = ReFe THEIS NASA=GSFC
0l - KeDs COLE LA TROSE U
0l ~ GeRe CARIGNAN U OF MICHIGAN
BRIEF DESCRIPTION
The Langmuir Probe Instrument (LANG) was a cylindrical
electrostatic probe that obtained measurements of electron
temperaturey Tey and electron or ion concentrationy Ne or Ni,
respectivelyy and spacecraft potentiale. Data from this
fnvestigation were wused to oprovide temperature and density
measurements along magnetic field tines related to thermal

and particle flows within the magnetosphere=-ionosphere
to provide thermal plasma conditifons for wave-particle

energy
systemy



fnteractionsy, and to measure Llarge-scale and fine-structure
jonospheric effects of energy deposition in the ifonospheres
The Langmuir Probe instrument was fdentical to that used cn the
AE satellites and the Pioneer Venus Orbiter. Two independent
sensors were connected to 4individual adaptive sweep voltage
circuits which continuously tracked the changing electron
temperature ana spacecraft potentialy while autoranging
electrometers adjusted their gain in response to the changing
olasma density. The control signals wused to achieve this
automatic tracking provided a continuous monitor of the
{onospheric parameters without telemetering each volt-ampere
(V=1I) curvee Furthermores 1finternal data storage circuits
permitted high resolution, high data rate sampling of selected
V-l curves for transmission to ground to verify or correct the
inflight processed data. More details are in Jo P. Krehbiel et
aley Space Scie Instrumes ve Sy Ne 4y pe 493y 1981.

DYNAMICS EXPLORER 29 CARIGNAN======mcese—ccco-—eccc- -—-

INVESTIGATION NAME- NEUTRAL ATMOSPHERE COMPOSITION
SPECTROMETER

INVESTIGATIVE PROGRAM
CODE EE-8y SCIENCE

NSSDC ID- 81-0708-03

INVESTIGATION DISCIPLINE(S)
AERONOMY

PERSONNEL
Pl = GeRe
0l = NeWe
01 = CeAs
0I = AeEs

U OF MICHIGAN
NASA-GSFC
NASA=GSFC
NASA=GSFC
U OF MICHIGAN
U OF MICHIGAN

CARIGNAN
SPENCER
REBER
HEDIN
BLOCK
MAURER

0l BePa
[+ JeCo
BRIEF DESCRIPTION
The Neutral Composition Spectrometer (NACS)
designed to obtain {n situ measurements of the neutral
composition and to study the vartations of the
in response to energy coupled into it from
Because temperature enhancementsy
Large~-scale circulation cellsy and wave propagation are
produced by energy finput (each of which posseses a specific
signature in composition variation)y the measurements permitted
the study of the partition, flowy and deposition of energy from

Atmosphere
was
atmospheric
neutral atmosphere

the magnetosp here.

the magnetospheree. Specificallys the investigation objective
was to characterize the composition of the neutral atmosphere
with particular emphas is on variability 4n constituent

densities driven by interactions in the atmospherey ifonosphere,
and magnetosphere systeme The quadrupole mass spectrometer
used was nearly identical to those flown on the AE-Cy =Dy and
-E missions. The electron-impact 4%on source was used in a
closed mode. Atmospheric particles entered an antechamber
through a knife-edged orifices where they were thermalized to
the instrument temperature. The 1ons with the selected
charge-to-mass ratfos had stable trajectories through the
hyperbolic electric field, exited the analyzery and entered the
detection systemes An off-axis berytlium-copper dynode
multiplier operating at a gain of 2.E6 provided an output pulse
of electrons for each ion arrival. The detector output had a

pulse rate proportional to the neutral density 4in the don
source of the selected masse The instrument also included two
baffles that scanned across the f{nput orifice for optional

measurement of the 2onal and verticat components of the neutral
winde The mass select system provided for 256 mass values
between 0 and 51 atomic mass units (u) or each 0+2 ue It was
possible to call any one of these mass numbers into each of
eight 0.016-s intervalss This sequence was repeated each 0.128
s. More details are found in G. R. Carignan et ales Space Sci.
Instrumey ve Sy Ne 4y De 429y 1981,

DYNAMICS EXPLORER 2y HANSON-=====-- m—————— ———————-—-

INVESTIGATION NAME- RETARDING POTENTIAL ANALYZER

NSSOC 1D- 81-0708-07 INVESTIGATIVE PROGRAM
CODE EE-8y SCIENCE
INVESTIGATION DISCIPLINE(S)
AERONOMY
IONOSPHERES
PERSONNEL
PI = WeBe HANSON U OF TEXASs DALLAS
01 - ReAs HEELIS U OF TEXASs DALLAS
0I - De.Rs ZUCCARO U OF TEXASy DALLAS
0I = CeRe LIPPENCOTT U OF TEXASs DALLAS

BRIEF DESCRIPTION

The Retarcing Potential Analyzer (RPA) measured the bulk
fon velocity 4n the direction of the spacecraft motiony the
constituent 3on concentrationss and the fon temoerature atong
the satellite pathe These parameters were derived from a Lleast

squares fit to the fon number flux vs energy curve obtained by
sweeping or stepping the wvoltage apotied to the internal
retarding grids of the RPA. In additiony a separate wide
aperture sensory a duct sensory was flown to measure the
spectral characteristics of firegularities 1in the total fon

concentration. The measured parameters obtained from this
{nvestigation were important to the understanding of mechanisms

that 4nfluence the plasmai d.ees» to understand the coupling
between the solar wind and the earth's atmospheree. The
measurements were made with a multigridded planar retarding

21

potential analyzer very similar in concept and geometry to the
instruments carried on the AE satellites. The retarding
potential was variable in the range from approximately +32 to 0
voltse The details of this voltage tracesy and whether 1t was

continuous or steppedy depended on the operating mode of the
instrument. Specific parameters deduced from these
measurements were f{on temperature; vehicle potentifal; ram
component of the fon drift velocityi the fon and electron
concentration {rregularity spectrumi and the concentration of
H+y Hesy O0+y and Fe+y and of motecular ions near perigee.
Additional details are 4n We. B. Hanson et al.s Space Sci.
Instrumey Ve 59 Ne &y pe 503y 1981,

------- DYNAMICS EXPLORER 2y HAYS=-~- ————ea= o=

INVESTIGATION NAME- FABRY=-PEROT INTERFEROMETER

NSSDC ID- 81-070B-05 INVESTIGATIVE PROGRAM
CODE EE=-8/C0-0Py SCIENCE
INVESTIGATION DISCIPLINE(S)
AERONOMY
PERSONNEL
Pl = PeBe HAYS U OF MICHIGAN
0I = ReGe ROBLE NATL CTR FOR ATMOS RES
01 = GeRe CARIGNAN U OF MICHIGAN
0l = AeFe NAGY U OF MICHIGAN
0I - D. REES U COLLEGE LONDON
01 = TeMe DONAHUE U OF MICHIGAN
BRIEF DESCRIPTION
The Fabry=Perot Interferometer (FPI1) was a
high-resclution remote sensing instrument designed to measure
the thermospheric temperatures, meridional winds and density of

the following metastable atoms:
D) and the 2P state of fonic atomic oxygen.

atomic oxygen (singlet S and
The FPl performed

a wWave length analysis on the Llight detected from the
thermospheric . emission features by spatially scanning the
interference fringe plane with a multichannel array detector.

The wavelength analysis characterized the Doppler Lline profile
of the emitting species. A sequential altitude scan performed
by a commandable horizon scan mirror provided a cross=sect fonal
view of the thermodynamic and dynamic state of the thermosphere
below the DE 2 orbite The 4information obtained from this
investigation was used to study the dynamic response of the
thermosphere to the energy sources caused by magnetospheric
etectric fields and the absorption of solar ultraviotet Light
in the thermosphere. The instrument was based on the visible
airglow experiment (VAE) used in the AL program. The addition
of a scanning mirrory the Fabry-Perot etalony an image plane
detectory and a calibration Lamp were the principal
differencese Interference filters {isolated Llines at (in
Angstroms) 5577, 6300, 7320, 5896y and 5200. The FPI had a

field of view of 0453 deg (half-cone angle)s More details are
found in Pe Be Hays et ales Space Scie Instrumes ve Sy Ne 4y pe
395, 1981,

ee=~e== DYNAMICS EXPLORER 2y HEELIS==e-emecescoccccoocccccocnan

INVESTIGATION NAME- ION DRIFT METER

NSSDC ID- 81-070B-06 INVESTIGATIVE PROGRAM
CODE EE=-8y SCIENCE
INVESTIGATION DISCIPLINE(S)
IONOSPHERES
AERONOMY
PERSONNEL
PI = Re.A, HEELIS U OF TEXASy DALLAS
0l = WeBe HANSON U OF TEXASs DALLAS
01 - DeRs ZUCCARO U OF TEXASy DALLAS
01 - CeRe LIPPENCOTT U OF TEXASy DALLAS
BRIEF DESCRIPTION
The 1lon Drift Meter (IDM) measured the bulk motions of
the 4donospheric plasma perpendicular to the satellite velocity

vectore. The measured parametersy horizontal and vertical
fon-drift vetocitiesy had an expected range of plus or minus 4
km/se The accuracy of the measurement was expected to be plus
or minus 50 m/s for the anticipated 0.5 deg accuracy in vehicle
attitude determinations. The nominal time resolution of the
measurement was 1/32 s. This investigation ylelded information

on (1) the 1on convection (electric field) pattern in the
auroral and polar 1onospherei (2) the flow of plasma along
magnetic field Lines within the plasmasphere, which determines
whether this motion was simply 3 breathing of the

a refilling of this region after a storm or an
{nterhemispheric transport of plasmaj (3) the thermal f%on
contribution to field-aligned electric currentsi (4) velocity
fields associated with smallescale phenomena that are important
at both Llow and high Llatitudesi and (S} the magnitude and
variation of the total concentration along the flight path.
The don drift meter measured the plasma motion paraltet to the
sensor tace by wusing a gridded collimator and multiple
collectors to determine the direction of arrival of the plasma.

protonospherey

The 4nstrument geometry was very similar to that used on the
Atmosphere Explorer satellites. Each sensor consisted of a
square entrance aperture that served as collimatory, some

electricatly isolating gridssy and a segmented planar collector.
The angle of arrival of the ions with respect to the sensor was
determined by measuring the ratio of the currents to the
different collector segmentsy and this was done by taking the



difference 1in the Llogarithms of the current. Two techniques
were wused to determine this ratio. In the standarg drift
sensor (SDS)y the collector segments were connected in pairs to
two Llogarithmic amplifiers. The second techniques called the
univeral drift sensor (UDS)s allowed simultaneous measurement
of both components. Herey each collector segment was
permanently connected to a Llogarfthmic amptifier and two
difference amplifiers Were used to determine the horizontal and
vertical arrival angles simultaneously. The IDM consisted of
two sensorsy one providing the S0S output and the other
providing the UDS output. Further details are in Re A, Heelis
et aley Space Sci. Instrumey ve Sy ne 4y pe S11, 1981,

------- DYNAMICS EXPLORER 24 HOFFMAN-===semcccmcccmmcecccoacaan

INVESTIGATION NAME- LOW ALTITUDE PLASMA INVESTIGATION HIGH
ANGUL AR RESOLUTION

NSSDC 1D- 81-070B-13 INVESTIGATIVE PROGRAM
CODE EE=-8y SCIENCE
INVESTIGATION DISCIPLINE(S)
PARTICLES AND FIELDS
AERONOMY
IONOSPHERES
PERSONNEL
PI = ReAs HOFFMAN NASA-GSFC
0I - JeDe WINNINGHAM SOUTHWEST RES INST
0I = DeMe KLUMPAR U OF TEXASy DALLAS
OI = Jels BURCH SOUTHWEST RES INST
BRIEF DESCRIPTION
This investigation used the suprathermal particle

distribution functions
and low~-(81~070B~08)
objectives were (1)
auroral acceleratton

measured by both the high-(81=070A-0%)

altitude plasma instruments. The
to study the properties and Locations of
mechanismsy (2) to determine the nature
and distribution of electric fields parallel to the magnetic
fieldy (3) to ddentify the charge carriers of the major
electric current systems coupling the magnetosphere and
tonospheres and (4) to determine relations osetween these
quantities and the convection electric field and auroral Light
emission patterns.

DYNAMICS EXPLORER 2y MAYNARD=-==s-ememmen R m—————-

INVESTIGATION NAME- ELECTRIC FIELD INVESTIGATIONS

NSSDC ID- 81-070B=-02 INVESTIGATIVE PROGRAM
CODE EE~8y SCIENCE
INVESTIGATION DISCIPLINE(S)
AERONOMY
PARTICLES AND FIELDS
PERSONNEL
Pl = NeCe MAYNARD NASA-GSFC
0l - Je.P. HEPPNER NASA-GSFC
BRIEF DESCRIPTION
The Vector Electric Field 1Instrument (VEFI) used
flight-proven double-probe techniques with 20-m baselines to

obtain measurements of dc electric fields. This electric field
investigation had the following objJectives: (1) to obtain
accurate and comprehensive triaxfatl dc electric field
measurements at fonospheric altitudes in order to refine the
basic spatial patternsy define the large-scale time history of
these patternsy and study the small-scale temporal and spatfat
varfations within the overall patternsi (2) to study the degree
to which and 1n what region the electric fietd projects to the

equatorial plane; (3) to obtain measurements of extreme Low
frequency (ELF) and Llower frequency irregularity structures;
and 4) to perform numerous correlative studies. The

instrument consisted of six cylindrical elements 11 m Long and
28 mm in diameter. Each antenna was insulated from the plasma

except for the outer 2 m¢ The baseline, or distance between
the midooints of these 2-m active elements, was 20 me The
antennas Were interlocked along the edges to prevent

oscillation and to increase their rigidity against drag forces.
The basic electronic system was very simflar tn concept to
those wused on IMP~J and ISEE 1, but modified for a three-axis
measurement on a nonspinning spacecraft. At the core of the
system were the high-impedance (1,E12 ohm) preamplifiersy whose
outputs were accurately subtracted and digitized (14-bit A/D
conversion for sensitivity to about 0.1 microvolt/m) to
maintain high resolutiony, for subsequent removal of the
cross-product of the vectors V and B in data processings This
provided the basic dc measurements Other circuitry was used to
afd in interpreting the dc¢ data and to measure rapid variations
in the signals detected by the antennas. The planned d¢
electric field range was olus or minus 1 V/my the planned
resolution was 0.1 mV/my and the varfational electric field was
measured from 4 Hz to 1024 Hz. The dc electric field was
measured at 16 samples/so. The variational electric field was
measured from 1 microvolt/m to 10 mv/m rms. Additional details
are found 1in N. Ce Maynard et al., Space Sci. Instrum.y ve 5,
Ne 4y pe 5234 1981,
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------- DYNAMICS EXPLORER 2y MAYR===ce-meo e o acccccccmaan
INVESTIGATION NAME- ATMOSPHERIC DYNAMICS AND ENERGETICS
INVESTIGATION
NSSDC ID- 81-070B-12 INVESTIGATIVE PROGRAM
CODE EE-8y SCIENCE
INVESTIGATION DISCIPLINE(S)
AERONOMY
IONOSPHERES
PARTICLES AND FIELDS
PERSONNEL
Pl = HeGe MAYR NASA-GSFC
0I - G.P. NEWTON NASA 4ZADQUARTERS

BRIEF DESCRIPTICN

The purpose of this investigation was to study the
dynamic responses of the thermosphere and ionosphere to energy
deposftion in the form of Joule heating, particle
precipitation, and momentum transfer by electric
field-generated drifts. The objective was to determine the
relative importance of the various phenomena and the conditions
under which ordering occurs. Because the relative importance
of the different processes varied with geomagnetic activity,
both geomagnetically qufet and disturbed condftions were
examined. Using theoretical models as tools, the principatl
goal was to quantitatively analyze the physical processes
involved 1n the energy coupling between the magnetosphere and
the thermosphere. In addition to data obtained from various DE
satellite instruments, the investigation planned to use
ground-based correlative measurements.

m====== DYNAMICS EXPLORER 24 NAGY=me--cmmmmocceccccmmammaccanaos

INVESTIGATION NAME- MAGNETOSPHERIC ENERGY COUPLING TO THE
ATMOSPHERE INVESTIGATION

NSSDC ID- 81-070B-10 INVESTIGATIVE PROGRAM

CODE EE-8y SCIENCE
INVESTIGATION DISCIPLINE(S)

PARTICLES AND FIELDS
AERONOMY
IONJSPHERES

PERSONNEL

PI - A.Fe NAGY U OF MICHIGAN

BRIEF DESCRIPTION

This dnvestigation used data from various spacecraft
instruments to study the following: (1) global thermospheric
dynamics (the effects of energy input to the thermosphere from

the magnetosphere b5y convection,
precipitation and tidal energy)y,
the thermal plasma between the fonosphere angd magnetosphere;
and 3 the energy-loss mechanisms of jonospheric
photoelectrons fn the plasmasphere.

Joule heatingy particle
(2) the convective coupling of

DYNAMICS EXPLORER 2y ROBLE======cc-mcmemmccccocmcemmeacs

INVESTIGATION NAME- NEUTRAL-PLASMA INTERACTIINS
INVESTIGATION
NSSDC 1D-

81-070B-11 INVESTIGATIVE PROGRAM

CCDE EE=-8/C0-0Py SCIENCE

INVESTIGATION DISCIPLINE(S)
AERONOMY
IONOSPHERES

PERSONNEL
PI - ReGe ROBLE NATL CTR FOR ATMOS RES
BRIEF DESCRIPTION
This dnvestigation
instruments to study
tnteractions in the

used
the

data from several spacecraft

large=-scale neutral-plasma
thermosphere caused by
magnetospheric-ionospheric and thermospheric coupling
processes. Planned use of the models 1s to provide a
theoretical framework 1in which certain important ionospheric
and atmospheric properties needed for coupling processes (such
as the Pedersen and Hall conductivities) were consistently
calculated using satellite data measured at a given height,
Planned examples are (1) to calculate vertical profiles of
fonospheric properties that were useful for comparison with
incoherent scatter radar measurements and other ground-based
supporting datas (2) to 1identify and evaluate the neutrat
thermospheric heat and momentum sourcess and (3) to determine
the effectiveness of high-latitude dynamic processes in
controlling the global thermospheric c¢irculation and thermal
structure.

DYNAMICS EXPLORER 2y SPENCER==e=coc-cmcceacceccacemmnean

INVESTIGATION NAME= WIND AND TEMPERATURE SPECTROMETER



NSSDC ID- 81-070B-04 INVESTIGATIVE PROGRAM
CODE EE~8y SCIENCE
INVESTIGATION DISCIPLINE(S)
AERONOMY
PERSONNEL
PI - N.W. SPENCER NASA=GSFC
OI - A.Ee. HEDIN NASA=GSFC
0I = HeBes NIEMANN NASA-GSFC
0I - GeRe CARIGNAN U OF MICHIGAN
0I = L+Es WHARTON NASA=GSFC
0l - JeCse MAURER U OF MICHIGAN
BRIEF DESCRIPTION

The Wind and Temperature Spectrometer (WATS) measured the
in situ neutral windss the neutral particle temperatures, and
the concentrations of selected gases. The objective of this
investigation was to study the interrelationships among the
windsy temperaturesy plasma drifty electric fieldsy and other
properties of the thermosphere that were measured by this and
other instruments on the spacecraft. Knowledge of how these
properties are interrelated contriputed to an understanding of
the conseguences of the ascceleration of neutral particles by
the 4dfons 14n the 4{onospherey the acceleration of dons by
neutrals creating etectric fieldsy and the related energy
transfer Dbetween the ionosphere and the magnetosaheres. Three
components of the winds one normal to the satellite velocity
vector in the horizontal planey one verticaly and one in the
satellite direction were measured. A retarding potential
quadrupole mass spectrometery couoled to the atmosohere through
a precisely orificed antechambery was usede It was operated in
efther of two modes: one employed the retarding capabilfity and
the other used the {on source as a conventional nonretarding
source. Two scanning baffles were used in front of the mass
spectrometer: one moved vertically and the other moved
horizontally. The magnitudes of the horizontal and vertical
components of the wind normal to the spacecraft velocity vector
were computed from measurements of the angular relatfonship
between the neutral particle stream and the sensore. The
component of the total stream velocity 1{in the satellite
direction was measured directly by the spectrometer system
through determination of the required retarding potential. At
altitudes too high for neutral species measurementsy, the
planned operation requfred the 14instrument to measure the
thermal 4{on species only. A series of four sequenttally
occurring "slots" --each a 2-s long measurement interval-- was
adapted for the basic measurement format of the instrumente.
Different functions were commanded fnto these "slots™ in any
combinationy one per measurement intervale. Further details are
found in N. W. Spencer et ale.y Space Scie Instrumey ve 5y nNe 4y
Pe 4174 1981
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INVESTIGATION NAME= MAGNETIC FIELD OBSERVATIONS

NSsSDC ID- 81-0708-01 INVESTIGATIVE PROGRAM
CODE EE-8y SCIENCE
INVESTIGATION DISCIPLINE(S)
PARTICLES AND FIELDS
AERONOMY
MAGNETOSPHERIC PHYSICS
PERSONNEL
PI = M. SUGIURA NASA=GSFC
0I - BeGe LEDLEY NASA=GSFC
0I - WeHe FARTHING NASA=GSFC
0I - LeJo CAHILLy JRe U OF MINNESOTA
BRIEF CESCRIPTION

A triaxial fluxgate magnetometer (MAG=B)s similar to one
on board DE 1 (81-070A-01)y was used to obtain magnetic field
data needed to study the magnetosphere-1onosohere-atmosphere
couplings The primary objJectives of this fnvestigation were to
measure field-aligned currents in the auroral oval and over the
oolar cap at two different altitudes using the two spacecrafty
and to «correlate these measurements with observations of
electric fieldsy plasma wavesy suprathermal particlesy thermal
particlesy and auroral 1fimages obtained from 1{investigation
81-070A-03. The magnetometer had digital compensation of the
ambient field 1n B8.E3 nT (8.E3 gamma) 4{ncrementse. The
instrument incorporated its own 12=-bit analog-to-digital
convertery a 4-bit digital comoensation register for each axisy

and a system control that generated a 48-bit data word
consisting of a 16-bit representation of the field measured
along each of three magnetometer axess Track and hold modules

were used to obtain simultaneous samoles on 3ll three axes.
The dnstrument bancwidth was 25 Mz. The analog range was plus
or minus 642E4 nTy the accuracy was plus or minus 4 nTy and the
resolution was 1.5 nT. More detafls can be found in We He
Farthing et aley Space Scie Instrumey ve Sy ne 4y pe 551y 1981,
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INVESTIGATION NAME~ LOW ALTITUDE PLASMA INSTRUMENT
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NSSOC I1D- 81-0708-08 INVESTIGATIVE PROGRAM
CODE EE-8s SCIENCE
INVESTIGATION DISCIPLINE(S)
AERONOMY
PARTICLES AND FIZLOS
IONOSPHERES
PERSONNEL
PI = JeDe WINNINGHAM SOUTHWEST RES INST
0l - DeMe KLUMPAR U OF TEXASy DALLAS
0l ~ ReAs HOFFMAN NASA=GSFC
0l - JslLe BURCH SOUTHWEST RES INST
BRIEF DESCRIPTION
The Low=Altitude Plasma Instrument (LAPI) provided

high-resolutton velocity space measurements of positive fons

and electrons from 5 eV to 32 keVy and a monitor of electrons
Wwith energies above 35 keVe Pitch angle measurements covered
the futl 180 deg range. Data from this investigation and
supporting me asurements were used - to study (1) the
identification and A4ntensities of Birkeland currents, (2)
auroral particle source regions and acceleration mechanisms,
(3) the existence and role of E parallel to By (4) sources and

effects of
plasma
configurations of
effects of wave-particle

polar cap particle fluxesy (5) the transport of
within and through the magnetospherfic cuspy (6) dynamic
high-latitude flux tubesy (7) Lloss-cone
interactionsy (8) hot-cold plasma
interactionsy 9 ionospheric effects of particle
precipitattony and (10) plasma convection at high altitudes.
The instrument contained an array of 15 parabolic electrostatic
analyzers of the ISIS 2 typey each with an electron channel and
an fon channely 1in order to obtain detafted pitch-angle
distributions as a function of energy. Two Geiger-Mueller
counters were mounted on the scan platforme The basic mode of
operation provided a 32-point energy spectrum 4n the range S5 ev
to 32 kev every secondes The voltages on the electrostatic
analyzers were programmable to allow for greater space/time
resolution over Llimited portions of the energy and angular
distributionse. The 1{instrument was mounted on a one=-axis scan
platform controlled by a magnetometery whose purpose was to
maintain the detector arrays which spanned 180 degy at a nearly

constant angle to the magnetic flielde Additional detalls are
found in Je De Winningham et aley Space Scie INstrumey ve Sy ne
49 De 465y 1981.
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SPACECRAFT COMMCN NAME-
ALTERNATE NAMES- 10981

ESA-GEOS 2

NSSDC ID=- 78-071A

LAUNCH DATE~ 07/14/78
LAUNCH SITE- CAPE CANAVERAL,
LAUNCH VEHICLE- DELTA

WEIGHT= 273.6 KG
UNITED STATES

SPONSORING COUNTRY/AGENCY

INTERNATIONAL ESA
INITIAL CRBIT PARAMETERS

ORBIT TYPE~- GEOCENTRIC EPOCH DATE- 08/06/78

ORBIT PERIOD-~ 1431.2 MIN INCLINATION- 0.772 DEG

PERIAPSIS- 35615.5 KM ALT APOAPSIS- 35774.1 KM ALT
PERSONNEL

PM = Defe MULLINGER ESA-ESTEC

PS = K. KNGTT ESA-ESTEC
BRIEF DESCRIPTION

£SA-GEOS 2 was the first spacecraft placed 1in an

equatorial geostattionary orbit dedicated completely to
scientific measurements. The spacecraft served as a core or

reference spacecraft for the International Magnetospheric Study
(IMS) and carrted out correlative measurements with extensive
ground~-based networks in Scandinavia. The payload consisted of
instruments to measure (1) dc and ac electric and magnetic
fieldsi (2) gradient of the magnetic fieldi (3) thermal and
suprathermal plasma parallel and perpendicular to the magnetic
field; (4) energy spectray angular distributiony and
composition of positive 1onsi and (5) angular distribution and
energy spectra of energetic electrons and protonse. In the
NSSDC experiment descriptions which follows ESA Expe S=300 was
described as five separate experiments: 78-071A-05y =08y =C7y
=10y and =~11e The spacecraft was cylindrical with a height of
14321 me The total massy erxcluding propellantsy was 273+6 kge
There were four telescopic axial booms 2.5 m in length for the
wire mesh spheres of an ac electric field experiment, two 20-m

cable booms for magnetic and electric fileld sensors and for an
excitation antenna for plasma resonancesy and two locking
radiant booms 3 m 1n Length for a varfiety of instruments.

There were six hydrazine thrustersi two to titt and precess the
spacecrafty two to modify the orbit so the Llongitude of the
apogee could be changedy and two for spin up and spin downe
The spin rate was nominally 10 rpme Data were telemetered in
real time at 137.2 MHz (186 and 744 bps) and at 2299.5 MHz
(1191 or 95,25 kbs)e Attitude measurements were obtained by a
sun sensory a dual infrared earth sensory and accelerometers.
Power was supplied by 7200 solar cells mounted on the
spacecraft surface. To prevent spacecraft differential
chargingy 96X of the surface was electrically conductives
Because of the importance of the magnetic fileld measurementsy
the spacecraft residual field at the magnetometer was only 0.3



nTe Except for minor modifications to certain experiments,
this spacecraft and its instruments were {1dentical to ESA=-GEOS
1 (77-0294), More detailed 1{nformation can be found in ESA
Bulletiny n. 9y May 1977. Because one solar panel develooed 2
short circuit soon after taunchy a number of the experiments
were able to obtain useful data for only one~half of the spin
periode.
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INVESTIGATION NAME- WAVE FIELD IMPEDANCE

NSSDC ID=- 78-071A-11 INVESTIGATIVE PROGRAM
SCIENCE
INVESTIGATION DISCIPLINECS)
PARTICLES AND FIELDS
MAGNETOSPHERIC PHYSICS
SPACE PLASMAS
PERSONNEL
PI = Ce BEGHIN CNRSy CTR FOR SPECTROM
0I - P, DECREAU CNRSy CTR FOR SPECTROM

BRIEF DESCRIPTION

This dnvestigation was part of ESA experiment S-300 and
made use of one set of mesh electric spheres mounted on the end
of the axfal booms (part of 78-071A-10y Ungstrup) and the two
vitreous carbon spheres mounted on the end of the 20-m radial
booms (78-071A-07y Pedersen). The mesh spheres were used as
transmitting etements for frequencies from 0.2 to 76 kHze The
self-impedance of these spheres and the mutual dmpedance
between the mesh and long-boom carbon spheres were measurede.
Strong resonances at the hybrid resonance frequencies and
anti-resonances at the gyro frequencies were used to determine
the density of the surrounding plasma. Frequencies up to 450
Hz were telemetered directlys and sweep-frequency analyzers and
digital correlation were employed to obtain the auto- and/or
cross-correlation up to 77 kHz with selectable bandwidths of
245y 509 or 10.0 kHz.

ESA-GEOS 2y GEISS

INVESTIGATION NAME- LOW-ENERGY ION COMPOSITION

NSSDC ID- 78-071A-03 INVESTIGATIVE PROGRAM
SCIENCE
INVESTIGATION DISCIPLINE(S)
MAGNETOSPHERIC PHYSICS
PARTICLES AND FIELDS
PERSONNEL
PI = Je GEISS U OF BERNE
PI - HeRe ROSENBAUER MPI-AERONOMY
0l = PeXe EBERHARDT U OF BERNE
0I =~ He BALSIGER U OF BERNE
0I - A. GHIELMETTI U OF BERNE
0I = He LoIDL MPI-EXTRATERR PHYS
01 - DeTe YOUNG LOS ALAMOS NAT LAB
BRIEF DESCRIPTION
This dinstrument (ESA experiment S-303) measured the
energyy angular distributions and composition of positive dfons
using a cylindrical electrostatic analyzer (E£SA) followed by a
crossed electric and magnetic field analyzer (CFA) to select
the energy and velocity. The energy (per unit charge) ranged

from 0,001 to 17.2 keV in 32 steps with a delta E/E of 0.03 and
a mass range of 1 to 140 u ¥n 64 logarithmically spaced steps.
There was a thermal mode 4n which a retarding grid in the
entrance slit was wused for analysis below 0.1 Kkeve ALL
particles that overcame this grid voltage were accelerated to 3
keV before enterfing the ESA 4n 4ts Llowest energy steps where
both the ESA and CFA were transparente. The device viewed
perpendicular to the spin or Z axis. For low-energy ions, the
acceptance angles were plus or minus 6 deg in azimuth and plus
or minus 30 deg in elevation (referenced to the Z axis)s For
the highest energiess these angles decreased to 3.5 and 7.1
degy respectively. Three percent of the 1ons leaving the ESA
Wwere counted by a channeltron. The remaining 97% entered the
CFA and the output was detected oy an electron multiplier.
This signal was pulse-height anatyzed by one fixed and one
varfable discriminator to obtain better mass discrimination.
The main purpose of this 1{nvestigation was to 1dentify the
sources of Llow-energy particles 1in the magnetosphere. Time
variations of the helfium/hydrogen ratioy the degree of
fonization of helium and oxygens and the isotopic abundance
ratio of hetium 3/helium 4 could be measured to determine these
sourcese.
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INVESTIGATION NAME- MAGNETIC WAVE FIELDS

INVESTIGATIVE PROGRAM
SCIENCE

NSSOC ID- 78-071A-06

INVESTIGATION DISCIPLINE(S)
PARTICLES AND FIELDS
MAGNETOSPHERIC PHYSICS
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PERSONNEL
PI - ReEe GENDRIN CNET
0I - JeMe ETCHETO CNET
0l - E. UNGSTRUP DANISH SPACE RES INST

BRIEF DESCRIPTION

The 1instrument used two sets of three-axis search coil
magnetometersy one for the ULF/ELF range (0.1 to 450 Hz) and
one for the VLF range (0.3 to 30 kHz)s Each search cofl

consisted of a high-permeability material with a high-density
pick up windinge Each set of the three coils was built into a
single assembly and mounted on the Llocking 3-m booms at a
distance of 2 m from the spacecraft. Typical sensitivities of
these sensors 1n units of nT per sq root of Hzy were 1E=1 at
0e1 Hzy 2E-4 at 10 Hzy and about 3E-6 at 1 kHz. These sensors
and some associated electronics consisting of (1) a large
number of channel-selection switchesy (2) a number of bandpass
filtersy (3) six suept-frequency analyzers (SFA), (4) a digital
correlatory and (S) eight stepped-gain amptifiersy were a part
of the ESA wave experiment §-300. These components were
employed for the sensors described in 78-071A=07 (Pedersen) and
78-071A-10 (Ungstrupl)y and also the investigations described in
78-071A-05 (Petit) and 78-071A-11 (Beghin). Six analog
channels of 450 Hz bandwidth and the digital corretator output
were transmitted by the 95.25 kbs telemetry mode. The SFA
covered the frequency range up to 77 k+4z 1{n 256 partly
overlapping stepss The correlator provided an auto-correlogram
of 128 points within 29 ms. Its bandwidth could be selected to
be 2459 5.0y or 1040 kM2e A cross-correlogram between two
sensors could be provideds The correlator also operated in a
time-sharing mode between auto- and cross=-correlation.

ESA-GEOS 2¢
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INVESTIGATION NAME- LOW-ENERGY ELECTRON AND PROTON PITCH

ANGLE DISTRIBUTION

NSSDC ID- 78-071A-04 INVESTIGATIVE PROGRAM
SCIENCE
INVESTIGATION DISCIPLINE(S)
PARTICLES AND FIELOS
MAGNETOSPHERIC PHYSICS
SPACE PLASMAS
PERSONNEL
Pl = BeKeGeHULTQVIST KIRUNA GEOPHYS INST
O0I = He BORG KIRUNA GEOPHYS INST
0I - Le.As HOLMGREN KIRUNA GEOPHYS INST

BRIEF DESCRIPTION
This 1instrument (ESA experiment S=310) measured the
energy and pitch-angle distribution of electrons and protons in

the energy range 0.2 to 20 keV with extensive angular coverage
concentrated 1in the loss-cone regions The purpose of the
tnvestigation was to 4mprove the understanding of auroral

particle acceleration and precipitation mechantsms by comparing
near-equatorial particle distributions with coordinated
ground-based observations at the foot of the magnetic field
Line. High temporal and spatial resolution was provided to
study wave-particle dinteractionse. The experiment of Wilken
(78-071A-01) was complementary to this oney extending both
electron and proton observations to high energy ranges. &
total of 10 curved-plate analyzers with channel electron
multipliers tor particle detection were wused. Atthough
normally eight analyzers were used to detect electrons and two
to detect protonsey a complex arrangement with four separate HV
supplies allowec independent switching of four detector groups.
The analyzing plate voltages could operate in a stepping modes
a2 sweeping modesy or a constant-voltage mode. In addition, the
time accumulation could be varied with a nominat frame duration
of 43 msa Howevery this duration could be decreased by a
factor of four at the expense of obtaining data from certain
detectors in those cases where fast temporal varifations were
encountered 1in the Lloss cone. The energy fintervals in the
stepping mode consisted of 32 energy stepse The eight normal
electron analyzersy with geometric factor (G} of 3E-4 sq cm=sry
consisted of four narrow-angle (2 deg x 2 degy delta £/E of
0.11) and four wide-angle (8 deg x 7.5 degs delta E/E of 0,09
devicese. The two normal proton analyzers had delta E/E of
0¢13s aperture of 6 deg x 3 degy and G of 1E=3 sq cm-sr.
Aperture angular widths refer to elevation and azimuthy
respectivelys 4n relation to the spacecraft spin axis. This
experiment relied heavily on real-time ground computer controle.

MAR IAN]-w=eememcmaaaan emmeeemcmmceeem———— -

ESA=GEOS 2y

INVESTIGATION NAME- TRIAXIAL FLUXGATE MAGNETOMETER

78-0714-09 INVESTIGATIVE PROGRAM

SCIENCE

NSSDC 1D~

INVESTIGATION DISCIPLINE(S)
PARTICLES AND FIELDS
MAGNETOSPHERIC PHYSICS



PERSONNEL

PI = Fe MARIANI U OF ROMZ
0I - M. CANDIDI CNRy SPACE PLASMA LAB
0I = DeHs. FAIRFIELD NASA=GSFC
0I - E. AMATA CNRy SPACE PLASMA LAB

BRIEF DESCRIPTION

A triaxial fluxgate magnetometer was employed for
simultaneous measurements of the three components of the
magnetic fielde The freguency range covered by the instrument
extended from dc up to 5 Hze In the normal orientation of the
satellitey the main component of the fietd coincided with the Z
axis of the instrumenty which was atigned with the spin axis of
the satellite. The experiment had been designed with two
sensitivity ranges for the X and Y componentsy for which the
magnetic field component was only a fraction of the total field
and was modulated by the rotation of the spacecrafts This last
feature made the range switch technique preferable to a bias
offset technigue. The two selected sensitivity ranges were plus
or minus 60 nT and plus or minus 180 nTy respectively. Along
the 2 axisy where the field was higher and not modulated by the
satellite rotationy a single sensitivity range of plus or minus
60 nT was used. The signal was kept within range by
superimposing positive and negative bias levels of 60 nT eachy
such that a range plus or minus 480 nT with a constant
quantization error of plus or minus 0.125 nTy using S-bit
dgigitsy was obtained. The noise Llevel of the sensors was
comparable to this quantization errore
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INVESTIGATION NAME- DC ELECTRIC FIELD AND GRADIENT B
ELECTRON BEAM DEFLECTION

NSSDC 1D- 78-071A-08 INVESTIGATIVE PROGRAM
SCIENCE
INVESTIGATION DISCIPLINEC(S)
PARTICLES AND FIELDS
MAGNETOSPHERIC PHYSICS
PERSONNEL
PI = Fe MELZNER MPI-EXTRATERR PHYS
01 - HeJe VOELK MPI-NUCLEAR PHYS
0l - Ge METZNER MPI-EXTRATERR PHYS

BRIEF DESCRIPTION

The prime objective of this investigation (ESA experiment
no. S-329) was the measurement of the dc electric field in the
plane peroendicular to the Llocal magnetic field (B)e The
investigation also measured the spatial gradient of B in the
vicinity of the spacecraft. With these datas a mapping of the
electric fields in the equatorial magnetosphere Linked
magnetically to the auroral zones could be achieveds as well as
determining plasma convection and particle flow within the
plasma sheets The instrument consisted of four electron guns
spaced Llogarithmically from the electron detectors. Two of the
guns were mounted on one of the 3-m radial booms. The guns
were used one at a time to generate an electron beam of about
1.E-8 amp and energy about 1 keVe Both parameters were varied
by telecommand. Deflection plates associated 41th each gun
recefved a sinusoidal signal from the magnetometer
investigation to ensure that the beam was always at right
angles to By in spite of the angle of the soin vector to Be.
The electron detector consisted of deflection plates that
removed the elevation correction given to the beam by the
magnetometer signaly a curved plate energy filtery and a
photomult iplier tube. Because the maximun displacement
occurred when the beam made an angle of 0 or 180 deg to the
electric fields all possible displacements Lless than this
occurred twice during a spin periode. Consequentlys the beam
swept across the detector twice per spin periody provided the
maximum displacement was less than the distance between the gun
and the detector. The values of the spin angle at which the
beam was detected after one gyrationsy and the distance between
the gun and receivery allowed the determination of the electric

field. A possible contribution from the gradient of B could be
determined by varying the energy of the beam. The
investigation relied entiretly on real-time controt by a

ground-based computer, It had four basic modes of operation:
searchy adjustmenty optimizationy, and normal. The search mode
was designed to find the signat at nominal beam oarameters. If
this was not achievedy the adjustment mode was used to vary
these parameters systematicalty. Once the beam was detected,
the optimization mode determined the best comoromise between
beam current and received signal quality. Then the normal mode

startedy which consisted of a continuous measurement of the
electric fietd and the gradifent of By wusing the most
appropriate of the four gunse. Tungsten fitaments were used in

the electron gun and the problems caused by the barfum oxide
filaments on ESA=-GEOS 1 were not experienced.

ESA=GEOS 2y PEDERSEN-======--ccccocmcamceccemnn ——————-
INVESTIGATION NAME- DC FIELDS BY DOUBLE PROBE

ySSOC 1D- 78-071A-07 INVESTIGATIVE PROGRAM

SCIENCE

INVESTIGATION DISCIPLINE(S)
IONOSPHERES AND RADIO PHYSICS
MAGNETOSPHERIC PHYSICS
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PERSONNEL
PI = A, PEDERSEN ESA-ESTEC
0l - Do JONES BRITISH ANTARCTIC SURV
0l - K. KNOTT ESA-ESTEC
O0I - ReJsLeGRARD ESA-ESTEC
BRIEF DESCRIPTION

This instrument (part of ESA Expe S=300) consisted of two

vitreous carbon spheres mounted at the tips of the 20-m cable
booms which e xtended radially from the spacecraft
perpendicular to the spin axise. This {nvestigation was

concerned with the dc single axis electric field analysiss. The
two output signals were evaluated in terms of dc electric field

and conditioned for further treatment in the analysis of ac
electric fietds. The output from one sphere Was
signat=-conditioned on a Llinear scale; the differential output
from the two spheres was compressed logarithmically. In
additiony the two outputs were passed through 450-Hz to 77-kHz
filterse These filtered signals were differenced and all three
signals made available for anatysis by the sweep=frequency
analyzers and digital corretator as part of the 78-071A-03
(Petit)y 78-071A-10 (Ungstrup)y and 78-071A=01 (Beghin}

investigations,
v/m at dc
ace

The sensitivity of this probe was about 1E~-4
and 1E-8 volts per meter per square root of Hz for

ESA-GEOS 2y
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INVESTIGATION NAME=- VLF PLASMA RESONANCES

NSSOC 1D- 78-071A-05 INVESTIGATIVE PROGRAM
SCIENCE
INVESTIGATION DISCIPLINE(S)
PARTICLES AND FIELDS
MAGNETOSPHERIC PHYSICS
SPACE PLASMAS
PERSONNEL
PI = M. PETIT CNET
0I = JeMe ETCHETO CNET
BRIEF DESCRIPTION
This investigation (part of ESA experiment S=300)

utilized the 20-m booms (normal to the spacecraft spin axis) as
a dipole antennay and the carbon spheres (part of 78-071A=07y
Pedersen) as the receiving element. Frequencies from 0.3 to 77
kHz were employed. On transmission of a VLF signal of Limited
durationy, a transient signal was observed for a much longer
period than the pulse lengthy provided that the spectrum of the
transmitted signal included one of the resonant frequencies of
the plasmae. The ambient plasma density was inferred from the
determination of the resonant frequencies. Received
frequencies up to 450 Hz were telemetered directlysy and six
sweep-frequency analyzers and a digitat correlator provided
auto- and cross=-correlations up to 77 kHz. Bandwidths of 2.5y
Se0s or 10,0 kHz could be selected for the correlator.

------ = ESA=GEOS 2y UNGSTRUP=e==mmmmmmmcccccocccccccemmnmccnna

INVESTIGATION NAME- ELECTRIC WAVE FIELODS

NSSDC I1D- 78-071A-10 INVESTIGATIVE PROGRAM
SCIENCE
INVESTIGATION DISCIPLINE(S)
PARTICLES AND FIELDS
MAGNETOSPHERIC PHYSICS
PERSONNEL
PI = E. UNGSTRU? DANISH SPACE RES INST
01 = A BAMNSEN DANISH SPACE RES INST

BRIEF DESCRIPTION
This 4nvestigation was part of the ESA $=-300 wave
experiment and employed four mesh spheres mounted at the end of

the 2.5-m axifal boomse Differential measurements from these
sensors provided the three vector components of the electric
fielde Frequencies from 50 Hz to 77 kHz were analyzed with the

sWeep-frequency analyzer and the digital correlator.
Frequencies up to 450 Hz were telemetered directlyy and auto-
and/or cross-correlation of the sensor outputs up to 77 kHz was
accomplished with selectable bandwidths of 2¢5y 5S¢0y and 1040

kHze The sensitivity of the mesh sphere probes at 10 kHz was

1€-6 volts per meter per square root of Hz.

------- ESA=GEOS 24 WILKEN======-ece-cccccccmrammororeccnaocoos

INVESTIGATION NAME- ELECTRON AND PROTON PITCH ANGLE
DISTRIBUTION

NSSDC ID- 78=071A-01 INVESTIGATIVE PROGRAM

SCIENCE

INVESTIGATION DISCIPLINE(S)
MAGNETOSPHERIC PHYSICS
PARTICLES AND FIELDS



PERSONNEL

PI = Be WILKEN MPI=AERONJIMY

0l - G. PFOTZER(DECEASED) MPI=-AERONOMY

0I = E. KEPPLER MPI=-AERONOMY

0I - A. KORTH MPI-AERONOMY

0I = Je MUENCH MPI=-AERONOMY
BRIEF DESCRIPTION

This dinstrument (ESA experiment $=321) measured the

energy and pitch-angle distribution of higher energy electrons

and protons than that of Hultqvist (78-0712A-04)y and was
complementary to that instrument. The detector system
consisted of two separate magnetic spectrometers for electronsy
with two proton telescopes associated with each of the magnets
that focused the electrons away from the proton detectorse.
There were five rectangular solid-state detectors mounted along
the focal Line of each spectrometer to measure the electronses
Each spectrometer covered an angular aperture in elevation
angle (relative to the spin axis) of 60 deg. The two
deflection magnets were positioned so that elevation angles
(referred to the spin axis) from 10 to 120 degy on 10 deg
centersy were covered for electronsy giving elevation angles of
23y 469 83y and 106 deg for the proton telescopese These
telescopes consisted of a fronty surface-barrier detector and a
reary solid-state detectors Electron energies from 30 to 200
keV and proton energies from 0.04 to 1.4 MeV were covereds The

effective angular aperture for protons was 10 deg x 4 deg
(elevation x azimuth) and for electrons was 6 deg x 4 dege
Geometric factors 1in units of 1E-4 sq cm sr were five for
protons and one for electronss A 12-channel pulse-height
analyzer (PHA) for protons could be used for any one of the
four front detectorsy provided a front-rear coincidence was

detectedy and a 15-channel PHA could be used for any one of the
10 electron detectors. The singles rate for one of the four
proton detectors and the coincidence rate from one of the four
proton telescopes could be selecteds There were three modes
for data selection: mode 0y integral count rates and spectral
measurements for all 14 detectorsi mode 1, integral count rates
and spectral measurements for four detectors (good time
resolutton of integral rates); and mode 24 integral count rates
and spectral measurements (good time resolution for energy
spectra)e The minimum time for a complete spectrum was 688 ms}
the minimum time for integral flux vardiations was 43 mse The
spectral measurements had a resolution of delta £/E=0.35.

ESA=GEOS 2y WRENN=====-m-remeccecccccac e cecceeemaan
INVESTIGATION NAME- THERMAL PLASMA FLOW

NSSDC ID- 78-071A=-02 INVESTIGATIVE PROGRAM
SCIENCE
INVESTIGATION DISCIPLINE(S)
PARTICLES AND FIELDS
MAGNETOSPHERIC PHYSICS
SPACE PLASMAS
PERSONNEL
PI = GeL. WRENN MULL ARD SPACE SCI LAB
0l = ReLeFoBOYD(RETIRED) U COLLEGE LONDON
0l = K. NORMAN MULLARD SPACE SCI LAB
0I = Wede RAITT UTAH STATE U

BRIEF DESCRIPTION

This 1instrument (ESA experiment S=302) employed two
hemispherical electrostatic analyzers mounted on one of the
tocking booms for the measurement of electrons or protons over

the range 0.5 to 500 eV arriving close to parallel and close to
perpendicular to the (local magnetic fields The energy range
was covered 1in 64 steps with a relative energy resolution of
fe.11, One analyzer had 1{ts aperture pointing along the
negative Z spin axisy with an opening angle of 18 deg x 18 deg
providing a geometrical factor (G) of 6E-4 sq e¢m sr. The other
analyzer made an angle of 100 deg with respect to the +Z axis,
with an opening angle of 8 deg x 30 degy providing a 6 of SE-4
SG tm Sre Both detectors had to measure the same type of
particles at the same time. The collimators of these
instruments could be set at any voltage from =28 to +32 V in
steps of 0.1 V to compensate for the potentiasl difference
between the instrument and the undisturbed plasma environment.
This voltage was used to determine the spacecraft potentiale.
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SPACECRAFT COMMON NAME- EXOSAT
ALTERNATE NAMES- HILECCEN LUN OCCULT.SAT.H
HELOSs 14095

NSSDC ID- 83-0514

WEIGHT= S00. KG
UNITED STATES

LAUNCH DATE=- 05/26/83
LAUNCH SITE- VANDENBERG AFB,
LAUNCH VEHICLE- DELTA 3914

SPONSORING COUNTRY/AGENCY

INTERNATIONAL ESA

EURQOPEAN X=RAY 0BS SAT
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INITIAL ORBIT PARAMETERS

ORBIT TYPE- GEOCENTRIC EPOCH DATI~ 05/27/83

ORBIT PERIOD- 5435.4 MIN INCLINATION=- 72.5 DEG

PERIAPSIS~ 347. KM ALT APQOAPSIS- 191709. KM ALT
PERSONNEL

PM = G ALTMANN ESA-ESTEC

PS - R.D. ANDRESEN ESA-ESTEC

PS - A. PEACOCK ESA-ZSTEC

BRIEF DESCRIPTION

The scientific mission of the European X-ray observatory
satellite (EXOSAT) was to measure the positione structural
featuresy ana spectral and temporal characteristics of cosmic
X-ray sources In the approximate range 0.04 to 80 keVe EXOSAT
used two operaticnal modes: (a) the occultation modey for the
precise determination and i{dentification of sources and the
observation of structural featuress using primarily the moon or
the earth as the occulting bodyy and (b) the arbitrary pointing
mode for the study of the temporal and spectral variability of
sources over long uninterrupted time intervals and the mapping
of low-energy sourcese The observatorys placed in a highly
eccentric orbit with 1ts apogee at 208,000 km and at a high
Latitudey was capable of observing lunar occultations over 20%
of the celestial sphere within a year. The positional accuracy
of bright (>1E-2 photons/sa cm=s in the range >1.5 keV) sources
was Llimited to about 1 arc s by the inaccuracy of measurement
of the position of the satellite and the uncertainty of the
topography of the Lunar Limb. For weaker sourcesy the accuracy

was Limited by statistfcsi 1.eey the total number of X-ray
quanta received during the time of the corresponding angular
displacement of the moon, When not engaged 1n occultation
observat fonsy the observatory could view the sky

uninterruptedly 4n any chosen direction (except 60 deg about
the solar direction) for as Llong as the orbital period was
above the Van Allen belts (approximately 80 h)e With accurate
timekeeping on boardy and with the capability of Llong
continuous observations EXOSAT could determine regular ang
irregular variations of the intensity of X-ray sources on a
time scale ranging from tens of microseconds to tens of hours.
The triaxial stabilized spacecraft was cylindrical with a
diameter of 192 ¢m and a height of 117 ¢m. A rotatable solar
array wWith an area of 3 sqa m was mounted on top of the S/C.
The star trackers were mounted on the optical benches of the
two 1maging telescopes to facilitate alignment and stability.
In the occultation mode the observatory was able to view all of
the celestial sphere except for a cone of half angle 15 deg
centered on the suni 4n the arbitrary pointing . mode the
excluded cone was a cone of half angle 60 degs also centered on

the sune Consumables were distributed to enable some 100
orbital maneuvers for Lunar occultation to be undertaken and
over 2000 targets to be observede. The scientific payload was
funded by ESA and its development managed by ESA. Use of the

observatory was open to the scientific community following
selection of observational proposalse.
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INVESTIGATION NAME- LOW-ENERGY X-RAY IMAGING TELISZOPES

NSSDC ID- 83-051A-02 INVESTIGATIVE PROGRAM
SCIENCE
INVESTIGATION DISCIPLINE(S)
X=RAY ASTRONOMY
PERSONNEL
TL = ReL«F.BOYD(RETIRED) U COLLEGE LONDON
TM - PeW. SANFORD U COLLEGE LONDON
TM - BeNe SWANENBURG U OF LEIDEN
TM = JeA.M.BLEEKER U OF LEIDEN
T - C. DE JAGER U OF UTRECHT
TM = A.C. BRINKMAN U OF UTRECHT
BRIEF DESCRIPTION
The 1instrument consisted of two identical X-ray imaging

telescopes (LE1 and LE2) utilizing two nested grazing-incidence
parabolic/hyperbolic reflectorse The focal-plane assembly
incorporated a gas-flow position-sensitive proportional counter
and a channel-multiplier arrayy covering the energy range from
0e04 to 2 keVi this was Limited by the reflecting optics. &
transmission grating was Llocated at the exit plane of the
mirror for spectroscopic measurements. Each telescope had an
FOV of 1 degy a geometric collecting area of 90 sq cmy a mass
of 30 kgs and consumed 5 We Filters and a grating could be
used to separate X-rays of different wavelengths.

EXOSATy TAYLOR===mmmcecemcececcccncrrecascmrcccceccccaaa

INVESTIGATION NAME- GAS SCINTILLATION X~RAY SPECTROMETER

‘INVESTIGATIVE PROGRAM
SCIENCE

NSSDC ID- 83-051A-03

INVESTIGATION DISCIPLINE(S)
X=RAY ASTRONOMY



PERSONNEL

TL = 8eGe TAYLOR ESA-ESTEC

TM = ReDe ANDRESEN ESA-ESTEC

TM =~ ReLesF.BOYD(RETIRED)? U COLLEGE LONDON

TM = PeWe SANFORD U COLLEGE LONDON

T™ = L. SCARSI U OF PALERMO

™™ - Se. SALENI U OF PALERMO

™ = Ge BOELLA U OF MILAN

™ = Ge VILLA U OF MILAN

™ - &, PEACOCK ESA-ESTEC
BRIEF DESCRIPTION

A gas' scintillation proportional counter spectrometer

(GSPC) was used to study detalled spectral features in the

2.5 to 50 keVe The device had an effective area
cm and an energy resolution of 10X at 10 keVe The
FOVy defined by a mechanfcal collimatory was 45 arc
nin FWHM, The counter window was a 175-micrometer thick
beryllium foil and t he gas cell was filled with a
one-atmosphere mixture of 95% xenon and 5% heliums The GSPC
had an X-ray collecting area of 200 sq cmy a mass of 8 kge and
consumed S5 We

energy range
of 250 sg
experiment

EXOSATy TRUEMPER==~eceeescrccccmcrcccccrmmaacacaccaccns

INVESTIGATION NAME- MEDIUM-ENERGY COSMIC X-RAY PACKAGE

NSSDC ID- 83-051A-01 INVESTIGATIVE PROGRAM
SCIENCE
INVESTIGATION DISCIPLINE(S)
X=RAY ASTRONOMY
PERSONNEL
TL = Je TRUEMPER MPI-EXTRATERR PHYS
TM = He ZIMMERMAN MPI-EXTRATERR PHYS
TM - Re STAUBERT U OF TUBINGEN
TM = KeAe POUNDS U OF LEICESTER
™ - M. TURNER U OF LEICESTER

BRIEF DESCRIPTION
The {instrument
counter (ME) array of

consisted of a large area proportional
argon-filled countersy backed up by
xenon=-filled counters with an effective area of 14800 sq cmy
covering the energy range from 1.2 to 50 keVe The array was
divided 1into four sectionsy each of which could be offset from
the pointing direction to orovide for a variable flat-too
collimator response. The detectors had FOVs of 1.5 deg with an
energy resolution of 20%x at 6 keV for argon and 22 keV for
xenon. The ME had a mass of 48 kg and consumed 17 We
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SPACECRAFT COMMON NAME=- GEOS 3
ALTERNATE NAMES- GEODETIC SATELLITE-Cy GEOS-C

NSSDC 1D0- 75-027A

LAUNCH DATE- 04/09/75

LAUNCH SITE- VANDENBERG AFB»
LAUNCH VEHICLE~ DELTA

WE IGHT= 340+ KG
UNITED STATES

SPONSORING COUNTRY/AGENCY

UNITED STATES NASA-0SSA

INITIAL ORBIT PARAMETERS

ORBIT TYPE=- GEOCENTRIC EPOCH DATE- 04/10/75

ORBIT PERIOD- 101.82 MIN INCLINATION- 114,96 DEG

PERIAPSIS= 839« KM ALT APOAPSIS~ 853+ KM ALT
PERSONNEL

MG - CeJe FINLEY NASA HEADJUARTERS

SC = JePe MURPHY NASA HEADQUARTERS

PS = HeRe STANLEY NASA-GSFC=WFF

BRIEF DESCRIPTION

The GEOS 3 (Geodynamics Experimental Ocean Satellite)
spacecraft was an octahedrony topped by a truncated pyramidy
«ith a parabolic reflector for a radar altimeter on the flat

pottom side. A metal ribbon boom with end mass extended uoward
approximately 6.1 m from the top of the pyramide Passive laser
retroreflector cubes were mounted in a ring around the
parabolic reflector with the normal wvector from each cube
facing 45 deg outward from the earth direction of the boom
axise A turnstile antenrna for VHF and UHF frequencies and
separate antennae for earth-viewing 324~-MHz Dopplery C=bands
and S-band transponders were mounted separately on flat
surfaces next to the parabotic ‘reflector. The dimension across
the flats of the octahedron was 1.22 my and the spacecraft was
1411 m highe The mission orovided the stepping stone between
the National Geodetic Sateltite Program (NGSP) and the Earth
and Ocean Physics Applfication Programe It provided data to
refine the geodetic and geophysical results of the NGSP and
served as a test for new systemse Mission objectives were to
perform a satellite altimetry experiment in orbity to support

further the calibration and position determination of NASA and
other agency C-band radar systemsy and to perform a
satellite-to-satellite tracking experiment with the ATS 6

spacecraft using an S-band transponder system. This system was
also used for perfodic GEOS 3 telemetry data relay through ATS
6y to support further the intercomparison of tracking systems,
to investigate the solid-earth dynamic phenonena through
precision laser tracking, to refine further orpit determination
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techniques and
and to support

determine interdatum ties and gravity modelss

the calibration -ne¢ position determination of
NASA Spaceflight Tracking and _2 Network (STDN) S=band
tracking stationse. For more de ~.lsy see special reports on
the GEOS 3 in J« GeophysSs Reses ve 84y neo B8y 1979

GEOS 3y ANDERLEm=m==meeme-mcccocco=-c- ecccmcmecccea——-

INVESTIGATION NAME- US NAVY DOPPLER SYSTEM

NSSDOC ID- 75-027A-05 INVESTIGATIVE PROGRAM
CODE EE-8s APPLICATIONS
INVESTIGATION DISCIPLINE(S)
NAVIGATION
GEODESY
PERSONNEL
PI = ReJs ANDERLE USN SURFACE WEAPNS CTR

BRIEF DESCRIPTION
The Doppter technique of timing and measuring the
frequency shift of radio transmissions from a moving spacecraft

was used to obtafn data that further established the structure
of the earth's gravitational field through the comparison of
new with established geodetic measurementss Two transmitters
were operated at frequencies of 162 and 324 MH2e The dual

frequencies were coherently related and utilized in conjunction
with ground Doppler receiving stations to obtain precision
satetlite range-rate dataes The dual frequencies were generated
by a hightly stable oscillator driving two frequency
muttipliers. Both frequencies were used simultaneously to
provide comparison data of the effect of the fonosphere on the
signals. Thirteen or more fixed ground receiving stations
operated by the U.Se Navy Doppler Tracking Network (TRANET) and
12 portable geoceivers operated by the UeSe Armys UsSe Navys

and Ue.Se Air Forcey all wunder the direction of the Defense
Mapping Agency (DMA) obtained data. Observations made from
three or more known stations allowed deduction of orbital

parameterss Range-rate data from either the fixed stations or
the geoceivers were estimated to be accurate within 0.5 cm/s.

JACKSON==eememercccaaa cocmmmn—— e ——— emoem—a

GEOS 3

INVESTIGATION NAME=- C-BAND SYSTEM

NSSOC 1D~ 75-027A-03 INVESTIGATIVE PROGRAM
CODE EE-B8y APPLICATIONS
INVESTIGATION DISCIPLINE(S)
NAVIGATION
PERSONNEL
PI - EeBs JACKSON NASA=-GSFC-WFF
BRIEF DESCRIPTION
The objective of this experiment was to support the
altimeter C-band system catibration as well as geometricy
gravimetrics and other geodetic 4investigations. The C-cand
transponder subsystem consisted of two transponders: one» the
GEOS 2 noncoherent type and the othersy a coherent C-band
transponder. The noncoherent transponder provided for range

and angle measurementsy while the coherent transponder provided
for both rangey range-rate, and angle measurements. Both
transponders received signals at 5690 MHz. The coherent
transponder transmitted at 5690 MH2y while the noncoherent type
transmitted at 5765 MHz. Each C-band transponder transmitted
one pulse for each coded group of pulses transmitted by a
ground tracking C=-band radare The 4nternal delay between the
received ground-transmitted pulse code and the
transponder-transmitted pulse was calibrated prior to launche
Each transponder (while operating separately or simultaneocusly)
operated 1in either standby or override mode, In standby, the
receiver became operational after approximately 60 s of
interrogations or Llong enough for the output tube to warm up.
In overridey, the output tube filament was energized by t he
external command and the warm-up delay circult bypassed after
the tube warmed upy thus allowing the transponder to respond
immediately to interrogation signalse This override mode
reduced ground-command requirements and conserved spacecraft
powers

GEQOS 3y PURDY~e=wro===- crmmmm e ecemme—a P ceman

INVESTIGATION NAME=- RADAR ALTIMETER SYSTEM

NSSDC ID- 75-027A-01 INVESTIGATIVE PROGRAM

CODE EE=-8y APPLICATIONS
INVESTIGATION DISCIPLINE(S)

NAVIGATION
GEODESY
OCEANOGRAPHY

PERSONNEL

PI - CeLs PURDY NASA=GSFC=WFF



BRIEF DESCRIPTION
The rader
on GEOS 3.

altimeter was the highest priority experiment
The objectives were (1) to determine the
feasibility and utility of a spaceborne radar altimeter for
mapping the topography of the ocean surface with an absolute
accuracy within 5 my and with a retative accuracy of 1 to 2 m,
(2) to determine the feasibility of measuring the deflection of

the vertical information: at seas (3) to determine the
feasibility of measuring wave heighty and (4) to contribute to
the technology leading to a future operat ional

altimeter-satellite system with 2 10-cm measurement capability.
To meet the experiment objJectivesy the altimeter had two
distinct data-gathering modes: a long-pulse altimetry data mode
and a short-pulse mode. Performance capabitities and operating
characteristics of the altimeter differed for the two modese.
Both modes operated on a 13.9-GHz frequencys used a parabolic
antennay had a maximum range acquisition time of 6 sy and had
an altitude granutarity of plus or minus 0.2 me Differing
characteristics were as follows: (1) altitude data rate for
Long pulse was two readings per second and for short pulse six
readings per seconds and (2) 1input power for long pulse was S0
Wy for short pulse 100 We The GEOS 3 radar altimeter had
several features 1in common wWwith the altimeter used on the
Skylab satellitey but had advantages over the Skylab altimeter
because of 1improved accuracy and ability to operate over
extended areas for greater perifods of timey thereby providing
the capabitity of examining the earth over longer arcs and
observing extensive ocean areas. The third in the series of
satellite altimeters was flown on Seasat 1. The system
provided good quality data and demonstrated the capabilities
more than originally anticipatede More details can be found in
Je Geophyse Reses ve B4y neo BBy 1979. Data are available from
SDSD
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INVESTIGATION NAME- S~-BAND TRACKING SYSTEM

NSSDC ID=- 75-027A-02 INVESTIGATIVE PROGRAM
CODE EE~8y APPLICATIONS
INVESTIGATION DISCIPLINE(S)
NAVIGATION
PERSONNEL
Pl = leMs SALZBERG NASA-GSFC

BRIEF DESCRIPTION

The S-band transponder subsystem provided metric tracking
data (ranges range-rate). It transmitted tetemetry data, but
did not receive commandse The transponder operated in the
following three modes: (1) satellite-to-satellite tracking
(SST) from the Rosman or European ATS ground stat ifons through
ATS 6 to GEOS 3 and back (also see experiment 75-027A-06)y (2)
direct unified S-band (Doppler only) ground-station tracking of
GEOS 3y and (3) direct GRARR (Goddard Range and Range Rate)
ground-station tracking of GEOS 3. The transponder subsystem
consisted of a single=-channel transponder, a power amplifier, a
diplexery and an earth-viewing and ATS~viewing antenna system.
The antennae were selectable by ground commande. The
earth=-viewing antenna for direct tracking with the USB (unified
S=-band) and GRARR ground stations had approximately
hemispher4cal coverage and a minimum of 0 dB gain within 60 deg
of the spacecraft Z axise The SST antenna system consisted of
an in-track array that provided a 3-dB gain in the direction of
ATS for GEOS ascending and descending node odassesy which
crossed the equator within plus or minus 26 degrees of the ATS
subsatellite point. In the SST operation modey the
interrogation signal was first transmitted at C-band by the ATS
ground station to the ATS 6 spacecrafte ATS & instrumentation
coherently altered the signaly making 3t compatible with the
input frequency (20691125 MHz) of the S-band transponder on
GEGS 3y and transmitted the signal to GEOS 3. GEOS 3 then,
after translating the received signals retransnitted it to ATS

6 as 1{1f ATS €& were another ground station. ATS 6 then
retransmitted the signal to the ATS ground station at C-band.
Range sum and range-rate sum were obtained by comparing the

interrogation and response signalss The S-band on GEOS 3 was
also tracked by the USB and GRARR STDN stations. Carrier
frequencies (2069.1125 MHz up and 2247 MHz down) were identicatl
to those of the SST modee Coherent GRARR tracking was
accomplished via standard GRARR ranging side tones. usB
tracking consisted only of coherent-carrier Doppler trackinge
The S-band transponder was a single-channel transponder;
therefores simultaneous operation was not possible.
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INVESTIGATION NAME- LASER TRACKING REFLECTOR

INVESTIGATIVE PROGRAM
CODE EE-8y APPLICATIONS

NSSDC ID=- 75-027A-04

INVESTIGATION DISCIPLINE(S)
NAVIGATION
GEODESY

28

PERSONNEL
PI - CeCe STEPHANIDES NASA-GSFC

BRIEF DESCRIPTION

Laser corner reflectorss composed of 264 35-mm cubesy and
ground-based laser systems were used to obtafin precise
satellite tracking information. The Applied Physics Laboratory
provided the laser cube reflector panels. The cubes were
configured on the Llateral surface of 3 conic frustumy with the
Lateral surface of the frustum adjoining the bottom,
earth-orfiented surface of the spacecraft at a 45-deg angle.
The base of the frustum measured approximately 0.9 meter in
diameter. When 1lluminated by a laser Llight pulse from the
groundy each retroreflector cube 1in the array reflected the
Light ray back to a special telescope receiver on the ground.
The reflected tight was picked up by the telescopey ana the
optical dmpulses converted to an electrical sfignal. A digital
counter recorded the time when the light beam was returned to
the ground. The total travel time of the Light pulsesy from

ground to satellite and back to the groundy measured the
distance to the satellitey thus forming the basis of the
sateltite optical Llaser systems The fol lowing observational

systems acquired the necessary data: NASA/Wallops Laser Ranging
Systemsy SAO0 (Smithsonian Astrophysical Observatory) Laser
Ranging Systemsy GSFC Laser Ranging Systemsy and other national
and international laser stations as determined.
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SPACECRAFT COMMON NAME~ GMS
ALTERNATE NAMES- GEOSTATION.METEOROLeSATey HIMAWARI
NSSDC 1D~ 77-065A

LAUNCH DATE- 07/14/77
LAUNCH SITE= CAPE CANAVERAL,
LAUNCH VEHICLE- DELTA

WEIGHT- 647. KG
UNITED STATES

SPONSORING COUNTRY/AGINCY

JAPAN NASDA

UNITED STATES NASA-0SSA
INITIAL ORBIT PARAMETERS

ORBIT TYPE=- GEOCENTRIC EPOCH DATE=- 07/17/77

ORBIT PERIOD- 1429.4 MIN INCLINATION- 1.2 DEG

PERIAPSIS~ 35531e KM ALT APOAPSIS- 35779. KM ALT
PERSONNEL

PM = No KODAIRA METEOROL SATELLITE CTR

PS = JMA STAFF JAPANESE METEOROL AGCY
BRIEF DESCRIPTION

The Geostationary Meteorological Satellite (GMS) was

Japan's contribution to the 1international GARP (Global
Atmospheric Research Program). One major objective of GARP was

to obtain synoptic global meteorological data sets for 1 year's

duration (to dinclude two optimized observing periods of a few
weeks each). These data served as raw material to optimize
computer models for meteorological predictions It was hopea
that determination could be made of the time Limitation for
short-term modelinge. This spacecratt was roughly cylindricat
with a height of 345 em and a diameter of 216 ¢me The
cylindrical surface was covered with solar cells which could

provide 225 W. The satellite was spin-stabilized with a despun
earth=-pointing antenna. The satellite was positioned near 148
deg E and designed to operate for 5 years.

GMSy JMA STAFFe====aa- e B memcccmmaaa -

INVESTIGATION NAME=- VISIBLE AND INFRARED SPIN-SCAN
RADIOMETER (VISSR)

NSSDC I1D- 77-065A-01 INVESTIGATIVE PROGRAM
APPLICATIONS SATELLITE
INVESTIGATION DISCIPLINE(S)
METEOROLOSGY
PERSONNEL
PI = JMA STAFF JAPANESE METEOROL AGCY

BRIEF DESCRIPTION

The Visible~IR Spin-Scan Radiometer (VISSR) was simitar
to VISSR experiments on other GARP (Global Atmospheric Research
Program) satellites such as GOES 1. It made both night IR
(105 to 1245 micrometers) and day IRy plus visible (0.5 to
0475 micrometer) photometric observations of the subsatetlite
area at 30-min intervalse The visible channel had a resolution
of about 1.25 km and the IR channel had a resolution of about 5
km at nadtr. Real-time transmissfon was available to the data
acquisition station in Japans with additional data transmission
to other meteorological users as needed.

GMSy JMA STAFFemeccccccccmcacccccaaan cmcemmmcccaaan R

INVESTIGATION NAME~ WEATHER COMMUNICATIONS FACILITY



NSSDC ID=- 77-065A-03 INVESTIGATIVE PROGRAM
APPLICATIONS SATELLITE
INVESTIGATION DISCIPLINE(S)
METEOROLOGY
PERSONNEL
PI - JMA STAFF JAPANESE METEOROL AGCY

BRIEF DESCRIPTION

The GMS included a communications facititye. The
objectives of this equipment were (1) to collect and relay
weather observations from remote stationsy including buoys.
shipsy and unmanned stationsy and (2) to transmit weather
information and analyses from the central weather facility to
other weather stations.

GMSs KOHNO==========momcecmeaccoono- B ———————

INVESTIGATION NAME~ SPACE ENVIRONMENT MONITOR (SEM)

NSSDC 1D- 77-065A-02 INVESTIGATIVE PROGRAY
APPLICATIONS SATELLITE
INVESTIGATION DISCIPLINE(S)
PARTICLES AND FIELDS
PERSONNEL
PI = T. KOHNO INST PHYS + CHEM RES

BRIEF DESCRIPTION

The Space Environment Monftor (SEM) experiment observed
the 4n-situ charged particle environment. Solar protons (1 to
500 MeV)y alpha particles (8 to 390 MeV) and solar electrons
(greater than 2 MeV) were discriminatedy and their respective
energies monitored by means of a number of solid-state
detectorse.
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SPACECRAFT COMMON NAME=- GMS-2

ALTERNATE NAMES=- GEOSTATION.METEQRO.SAT.2y HIMAWARI~2

NSSDC ID- 81-076A

LAUNCH DATE- 08/10/81 WEIGHT= 653. KG

LAUNCH SITE- TANEGASHIMA, JAPAN
LAUNCH VEMICLE- N-2
SPONSORING COUNTRY/AGENCY

JAPAN NASDA

INITIAL ORBIT PARAMETERS

ORBIT TYPE- GEOCENTRIC EPOCH DATE- 08/26/81

ORBIT PERIOD~- 1435.9 MIN INCLINATION=- 0.2 DEG

PERIAPSIS= 35776« KM ALT APOAPSIS- 35792+ KM ALT
PERSONNEL

PM - N. KODAIRA METEOROL SATELLITE CTR

PS = JMA STAFF JAPANFSE METEOROL AGCY

BRIEF DESCRIPTION

The Geostationary Meteorologfcal Satellites (GMS) were
Japants contribution to the international Global Atmospheric
Research Program (GARP). The spacecraft was roughly
cylindrical with a height of 345 cm and a diameter of 216 cme
The cylindrical surface was covered with solar cells which
provided 225 W. The satellite was spin-stabitized with a
despun earth-pointing antenna. The satellite was positioned
near 140 deg £ and was designed to operate for 5 years. This
was a follow=-on GMS type spacecraft launched and controlled by
NASDA of Japan.

cemmcea GMS=2y JMA STAFF=ccecceccercmcccccccnaann cmmcmceae [P

INVESTIGATION NAME- VISIBLE AND INFRARED SPIN-SCAN
RADIOMETER (VISSR)

NSSDC ID- 81-076A=-01 INVESTIGATIVE PROGRAM
APPLICATIONS SATELLITE
INVESTIGATION DISCIPLINE(S)
METEOROLOGY
PERSONNEL
PI = JMA STAFF JAPANESE METEOROL AGCY

BRIEF DESCRIPTION

The Visible and Infrared Spin-Scan Radiometer (VISSR) was
simitar to VISSR experiments on other GARP (Glodal Atmospheric
Research Program) satellites such as GOES 1 and GMS., It made
both night IR (10«5 to 12.5 micrometers) and day IR
measurementss plus visible (0.5 to 0.75 micrometer) photometric
observations of the subsatellite area at 30-min intervalse The
visible channel had a resolution of about 1425 kmy and the IR
channel had a resolution of about 5 km at nadir. Real-time
transmission was available to the data acquisition station in
Japany with additional data transmission to other
meteorological users as needed.
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GMS=2y UMA STAFFew-mmemecemcccceccacececccccccomcoonooos

INVESTIGATION NAME- WIATHER COMMUNICATIONS FACILITY

NSSDC ID~- 81-076A-03 INVESTIGATIVE PROGRAM
APPLICATIONS SATELLITE
INVESTIGATION DISCIPLINE(S)
METEQROLOGY
PERSONNEL
PI = JMA STAFF JAPANESE METEQOROL AGCY
BRIEF DESCRIPTION
The GMS 2 dncluded a communications facility. The
objectives of this equipment were (1) to collect and relay
weather observations from remote stationsy including buoyss
shipssy and unmanned stationsy and (2) to transmit weather
information and analyses from the central weather facility to

other weather stationse.

------- GMS=2y KOHNQ=ee=eemrammaccccecccememccaccacconomco—uacn

INVESTIGATION NAME- SPACE ENVIRONMENT MONITOR (SEM)

NSSOC ID- 81-076A-02 INVESTIGATIVE PROGRAM
APPLICATIONS SATILLITE
INVESTIGATION DISCIPLINE(S)
PARTICLES AND FIELDS
PERSONNEL
PI = Te KCHNO INST PHYS + CHEM RES

BRIEF DESCRIPTION

The Space
the 4n-situ charged particle environment.
500 Mev)y alpha particles (8 to 390 MeV)y and solar electrons
(greater than 2 MeV) were discriminateds and their respective
energies were monitored by means of a number of solid-state
detectors.

Environment Monitor (SEM) experiment observed
Solar protons (1 to
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SPACECRAFT COMMON NAME~ GOES 1
ALTERNATE NAMES=- SMS-Cy GOES=-A
GOES~-I

NSSDC ID~- 75-1004A
LAUNCH DATE=- 10/16/75

LAUNCH SITE- CAPE CANAVERAL,
LAUNCH VEHICLE=- DELTA

WIIGHT= 631s XG
UNITED STATES

SPONSORING COUNTRY/AGENCY
UNITED STATES
UNITED STATES

NOAA=-NESS
NASA-0SSA

INITIAL ORBIT PARAMETERS

ORBIT TYPE- GEOCENTRIC EPOCH DATE- 10/17/75

ORBIT PERIOD- 1412.0 MIN INCLINATION=- 1.0 DEG

PERIAPSIS~- 34165. <M ALT APOAPSIS- 354358, XM ALT
PERSONNEL

PM - GeWe LONGANECKER NA SA=-GSFC

PS = WeEe SHENK NASA-GSFC

BRIEF DESCRIPTION

GOES 1 (SMS=-C) was a NaSA-developeds NOAA-operated
spacecraft. The spin-stabilizedy earth-synchronous spacecraft
carried (1) a visible infrared spin-scan radiometer (VISSR) to
provide ‘high-quality day and night cloudcover data and to take
radfance temperatures of the earth/atmosphere systemy (2) a
meteorological data collection andg transmission system to relay
processed data from central weather facilities to small
APT-equipped regional stations and to collect and retransmit
data from remotely Llocated earth-based platformsy and (3) a
space environment monitor (SEM) system to measure protony
electrony and solar X-ray ftuxes and magnetic fields. The
cylindrically shaped spacecraft measured 190.5 cm in diameter
and 230 cm in tengthy exclusive of a magnetometer that extended
an additional 83 c¢m beyond the cylinder shelts The primary
structural members were 2 honeycombed equipment shelf ana
thrust tube. The VISSR telescope was mounted on the equipment
shelf and viewed the earth through a special aperture in the
side of the spacecrafte. A support structure extended radfially
from the thrust tube and was affixed to the solar panelss which
formed the outer walls of the spacecraft and provided the
primary source of electrical powers Located 1in the
annulus-shaped space between the thrust tube and the solar
panels were stationkeeping and dynamies control equipment,
batteriesy and most of the SEM equipment. Proper spacecraft
attitude and spin rate (approximately 100 rpm) were maintained
by two separate sets of jJet thrusters mounted around the
spacecraft eqguator and activated by ground command. The
spacecraft used both UHF-band and S-band frequencies in {ts
telemetry and command subsysteme A low-power VHF transponaer
provided telemetry and command during Launch and then served as
a backup for the prirary subsystem once the spacecraft had
attained synchronous orbite For more detailed information, see
“The GOES/SMS User's Guideo" Oon December 14 1978y
responsitility for GOES 1 was turned over to ESA to use as part
of GARP, It was stationed over the Indfan Ocean and controlled



by £S0C in O -“rstadty F.ReGe In December 1975,y it was returned
under the control of KJAA and positioned at 135 deg W.

------- GOES 1y LEINBACH=~==m=omm oo e e cccaacccceee
INVESTISATION NAME- ENERGETIC PARTICLE MONITOR

*773C 13- 75-100A-02 INVESTIGATIVE PROGRAM
- CODE EE-8/0PER. ENVIRONe. MINITOR
INVESTIGATION DISCIPLINE(S)
PARTICLES AND FIELDS
SOLAR PHYSICS

PERSONNEL

PI = H, LEINBACH NOAA=-ERL

PI - HeHe SAUER NOAA-ERL
ERIEF DESCRIPTION

A numpoer of separate silicon solid-state detectorsy each

having a tatloreda moderator thickness and a separate
electronics wunit for pulse amplification ang pulse-height
discrimination, were used to obtain particle-type/energy
measurementse Seven channels measured protons i1 the range 1

to 500 MeVe Six channels measured alpha particles in the range
4 to 400 MeVe One channel measured electrons greater than 2.8
VMeVe

~emeee= G0ES 1y LEINBACH==emce-cemeccccecccccarrccccccancncsees

INVESTIGATION NAME- SOLAR X-RAY MONITOR

NSSDC IJ- 75-100A-03 INVESTIGATIVE PROGRAM
COBE ZE-B/0PERe ENVIRON. MONITOR
INVESTIGATION DISCIPLINE(S)
SOLAR PHYSICS
PERSONNEL
PI = He LEINBACH NOAA-ERL
PI = HeHe CSAUER NOAA-ERL

BRIEF DESCRIPTION

The Xe-ray counter was composed of a collimatory two
1onfzation <chamoersy and two electrometerse A smatll angular
aperture  was chosen for tne telescooe collinatory which was

mounted so that the declination of i1ts axis could be controlled
oy ground command to ensure that the full disk of the sun was
viewied by the telescope once during every vehicle rotation.
One ion chamber was filled with argon at 1 atm for detection of
1- to 8~-A X vrays ‘and had a 1.27€=4 m beryllium window to
exclude X rays of loriger wavelengthse The other chamber was
fillea with xenon at 1.5 to 2 atm and had a 1.272-3 m beryltiium
window for measurements of X rays in the wavelength range 0.5
to 3 A.

GOES 1y LEINBACH====mmemo oo e oo cccamacaas

INVESTIGATION NAME=- MAGNETIC FIELD MONITOR

NSSOC ID- 75-100A-04 INVESTIGATIVE PROGRAM
CODE EZ-8/0PER. ENVIRON. MONITOR
INVESTIGATION DISCIPLINE(S)
PARTICLES AND FIELDS
MAGNETOSPHERIC PHYSICS
PERSONNEL'
PI = He LEINBACH NOAA=-ERL
PI = HeHs SAUER NOAA=-ERL
0 = JoCs JOSELYN NOAA=ERL
BRIEF DESCRIPTION
A biaxialy closed-loons fluxgate magnetometer was

deployed on a boom about .61 m Longs The magnetometer had one
sensor aligned parallel to the spacecraft spin axis and the
other oserpendicular to this axisy and measured the magnetic
field at synchronous altitude. Each sensor had a selectable
range (+50s 100y 200y or 400 nT)y an offset field capadbility
(plus or minus 1200 nT 4in 40-nT steps)sy and an inflight

calibration capability.

------- GOES 19 NESS STAFFeseec-cocrccrcccorcccarcccccccnccana-
INVESTIGATION NAME=- VISIBLE INFRARED SPIN=SCAN RADIOMETER
(VISSR)
NSSJC ID- 75-1004-01 INVESTIGATIVE PROGRAM
CODZ EE-B/OPERATIONAL WEATHER 08
INVESTIGATION DISCIPLINE(S)
METEJROLOGY
PERSONNEL
PI - NESS STAFF NJAA=NESS
0l - WeEs SHENK NASA-GSFC
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BRIEF DESCRIPTICN

The Visible Infrared Spin-Scan Radiometer (VISSR) flown
on GOES 1 provided day/night observations of cloud cover and
earth/cloud radiance temperature measurements from a
synchronouss spin-stabilizeds geostationary satellite for use
in operational weather analysis and forecasting. The
two-channel 1instrument was able to take both full and partijat
pictures of the earth's diske The infrared channel (10.5 to
12,6 micrometers) and the visible channel (0.55 to Ge70
micrometer) used a common optics systeme Incoming radiation
was recefved by an elliptically shaped scan mirror and
collectec by a Ritchey-Chretien optical system. The scan
mirror was set at .a nominal angle of 45 deg to the VISSR
optical axissy which was aligned parallel to the spin axis of
the spacecrafte The spinning motion of the spacecraft
C(approximately 100 rpm) provided a west-to-east scan motion
when the spin axis of the spacecraft was oriented parallel with
the earth's axis. The Llatitudinal scan was accomplished by
sequentially t1ilting the scanning mirror north to south at the
completion of each spin. A full picture took 18.2 min to
complete and about 2 min to retraces Ouring each scany the
field of view on the earth was swept by a linear array of eight
visible~-spectrum detectorsy each with a ground resolution of
0% km at 2zero nadir anglee. A mercury-cadmium-tel luride
detector sensed the 1{nfrared portion of the spectrum with a
hortzontal resolution of approximately 8 km at zero nadir
angles The infrared portion of the detector measured radiance
temperatures between 180 and 315 deg K¢ with a proposed
sensitivity between 0.4 and 1.4 deg Ke The VISSR output was
digitized and ‘transmittea to the National Oceanographic and
Atmospheric Administration (NOAA) Command DJata Acqufisition
Station (CDA)y Wallops Islandy Vas There the signal was fed
into a "line stretcher"” where it was stored and time-stretched
for transmission back to the satellite at reduced bandwidth for
re-broadcast to data wutilization stations (DUS)e The VISSR
datay as with all operational type datas were handled by NOAA,
and the majority of data was archived by National ClLimatic
Centery Satellite Data Service Division, NOAA, Washington, D.Cs
The NSSDC has Llimited amount of research-oriented data.

GOES 1y NESS STAFFem=e== ceeccocanan B T S

INVESTIGATION NAME- DATA COLLECTION SYSTEM (DCS)

NSSDC 1D0- 75-100A-05 INVESTIGATIVE PROGRAM

CODE EE-8/0PERATIONAL WEATHER 03

INVESTIGATION DISCIPLINE(S)
METEOROLOGY

PERSONNEL
PI = NESS STAFF NOAA-NESS
BRIEF DESCRIPTION
The meteorological data collection and transmission
system was an experimental communicatfons and data-handling
system designed to receive and process meteorological data
collected from remotely Llocateds earth-based data collection
(observation) platforms (DCP) . The collected data were
retransmitted from the satetlite to smally ground=-based,
regional data utilization centerse Data from up to 10,000 DCP
stations were handled by the systems The system also allowed
for the retransmission of narrow-band (WEFAX-type) data from
centralized weather facilities to small, ground-based APT
receiver stattons. This communications system operated on
S-band frequenciess The minimum data collection system for one
small meteorclogical satellite consisted of approximately 3500
DCP stations for contact in a 6-h periods The total amount of
data collected during the 6-h period was between 350 and 600
kilobitsy depending on the coding techniquese. Data received
from individual stations varied from 50 to 3000 bits, depending
on the types and varieties of sensors used at an individual DCP
station.
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SPACECRAFT COMMON NAME- GOES 2
ALTERNATE NAMES- GOES-3

NSSJOC ID- 77-0484

WEIGHT~ 294+ KG
UNITED STATES

LAUNCH DATE- 06/16/77
LAUNCH SITE- CAPE CANAVERAL,
LAUNCH VEHICLE=- DELTA

SPONSORING COUNTRY/AGENCY
UNITED STATES
UNITED STATES

NOAA=-NESS
NASA-0SSA

INITIAL ORBIT PARAMETERS

ORBIT TYPE= GEOCENTRIC CPOCH DATE- 06/21/77

ORBIT PERIOD~- 14364 MIN INCLINATION=- 0.88 DEG

PERIAPSIS= 35266« KM ALT APOAPSIS~- 36304, KM ALT
PERSONNEL

PM = GeWe LONGANECKER NASA~GSFC

PS = WeEe SHENK NASA=GSFC



BRIEF DESCRIPTION

GOES 2 was a NASA-develooedy NOAA-operated spacecraft.
The spin-stabilizeds earth-synchronous spacecraft carried (1) a
visible infrared spin-scan radiometer (VISSR) to provide
high-quality day/night cloudcover data and to take radiance
temperatures of the earth/atmosphere systemy (2 a
meteorological data collection and transmission system to relay
processed data from central weather facilities to small
APT-equipped reglonal stations and to collect and retransmit
data from remotely Llocated earth-pased platforms, and (3) a
space environment monftor (SEM) system to measure protony
electrons and solar X-ray fluxes and magnetic fieldse The
cylindrically shaped spacecraft measured 190.5 cm in diameter
and 230 ¢m in lengthy exclusive of a magnetometer that extended
an additfonal 83 em beyond the cylinder shells The primary
structural members were a honeycombed equioment shelf and
thrust tubee. The VISSR telescope was mounted on the equipment
shelf and viewed the earth through a specfal aperture in the
side of the spacecraft. A susoort structure extended radially
out from the thrust tube and was aftfixed to the solar panelsy
which formed the outer walls of the spacecraft and provided the
primary source of electrical powers Located 1in the
annulus~shaped space between the thrust tube and the solar
panels were stationkeeping and dynamics control equipments
batteriesy and most of the SEM equipment. Proper spacecraft
attitude and spin rate C(approximately 100 rpm) were maintained
by two separate sets of Jjet thrusters mounted around the
spacecraft equator and activated by ground commande The
spacecraft used both UHF-band and S-band frequencies in its
telemetry and command subsystems A low=-dower VHF transponder
provided telemetry and command during launch and then served as
a backup for the primary subsystem once the spacecraft attained
synchronous orbite For more deatailed informationy see "The
GOES/SMS User's Guide."

GOES 2y LEINBACH-=mm=me=—ecmccccoox mmm———— mm—————————

INVESTIGATION NAME~ ENERGETIC PARTICLE MONITOR

NSSDC 10- 77-048A-02 INVESTIGATIVE PROGRAM
CODE EE-8/0PERe ENVIRONe. MONITOR
INVESTIGATION DISCIPLINE(S)
PARTICLES AND FIELDS
SOLAR PHYSICS
PERSONNEL
PI = He LEINBACH NOAA-ERL
PI = HeHs SAUER NOAA-ERL
BRIEF DESCRIPTION

A number of separate siticon solid-state detectorsy each

with a tailored moderator thickness and a separate electronics
unit for pulse amplification and pulse-height discrimination,
Wwere used to obtain the following particle type and energy
measurements: seven channels measuring protons in the range 1

to 500 MeVy six channels measuring alpha particles in the range
4 to 400 MeVey and one channel measuring electrons > 2.8 MeV.

GOES 2y LEINBACH======-mmmmmc-mmmcccoccamcmcocmmanm——ne

INVESTIGATION NAME= SOLAR X=-RAY MONITOR

NSSDC ID- 77-048A-03 INVESTIGATIVE PROGRAM
CODE EE-8/0PER. ENVIRON. MONITOR
INVESTIGATION DISCIPLINE(S)
SOLAR PHYSICS
PERSONNEL
PI = He LEINBACH NOAA=ERL
PI = Ha.He. SAUER NOAA=-ERL
BRIEF DESCRIPTION
The X=ray counter was composed of a collimatory two
jonization chamberss and two electrometerse. A smalt angular
aperture was chosen for the telescope collimators which was

mounted so that the declination of its axis could be controlled
by ground command to ensure that the full disk of the sun was
viewed by the telescope once during every vehicle rotatione.
One ion chamber was filled with argon at 1 atm for detection of
1- to 8-=A X rays and had a 1.27€-4 m beryllium window to
exclude X rays of longer wavelengths. The other chamber was
filted with xenon at 1.5 to 2 atmy and had a 1.27E-3 m
beryllium window for measurement of X rays in the wavelength
range 0.5 to 3 A,

GOES 29 LEINBACH==-s=mmmememeccccc-naceceos s
INVESTIGATION NAME- MAGNETIC FIELD MONITOR

INVESTIGATIVE PROGRAM
CODE EE-8/0PERe ENVIRONe

NSSDC ID=- 77-048A-04

MONITOR

INVESTIGATION DISCIPLINE(S)
MAGNETOSPHERIC PHYSICS
PARTICLES AND FIELDS
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PERSONNEL

PI = He LEINBACH NOAA-ERL
PI - HeHe SAUER NOAA-ERL
0l = JeCe JOSELYN NOAA=ERL

BRIEF DESCRIPTION

The magnetometer was a biaxfaly closed-loops fluxgate
magnetometer with the two sensors aligned at right angles to
one another. After mounting on a short boom (about «61 m)y one
sensor wWas aligned parallel to the spacecraft spin axis and the
other perpendicular to this axis. Each sensor had a selectable

range (50, 100y 200y or 400 nT)y an offset field capability
tplus or minus 1200 nT 4n 40-nT steps)y and an inflight
calibration capability.

------- GOES 2y NESS STAFFmmmmeo-eccccccemmmmccccnrmmmmanomeaa~

INVESTIGATION NAME=- DATA COLLECTION SYSTEM (DCS)

NSSDC ID~ 77-048A=-05 INVEST IGATIVE PROGRAM
CODE EE~B/OPERATIONAL WEATHER 08B
INVESTIGATION DISCIPLINE(S)
METEOROLOGY
COMMUNICATIONS
PERSONNEL
PI - NESS STAFF NOAA-NESS
BRIEF DESCRIPTION
The meteorological data collection and transmission

system was an experimentat communications and data handling
system designed to receive and process meteorological data
collected from remotety Llocated earth-baseds data cotlection
(observation) platforms (DCP) & The collected data were
retransmitted from the satellite to smally ground-based,
regional data utilization centerse Data from up to 10,000 DCP
stations could be handled by the systeme The system also

allowed for the retransmission of narrow-band (WEFAX-type) data

from centralized weather facilities to existing smally
ground-based APT recefving stationse This communications
system operated on S-band frequencies. The minimum data
collection system for one small meteorological satellite

consisted of approximately 3500 DCP stations to be contacted in

a 6-h period. The total amount of data collected during the
6-h perfod was between 350 and 600 kilobitss depending on the
coding technigues. Data received from 4ndividual stations
varied from 50 to 3000 bitsy depending on the type and variety

of sensors used at an individual DCP station.
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SPACECRAFT COMMON NAME- GOES 3
ALTERNATE NAMES=- 10952y GOES~C
NSSDC ID- T78-062A

LAUNCH DATE- 06/16/78

LAUNCH SITE- CAPE CANAVERAL,
LAUNCH VEHICLE=- DELTA

WEIGHT~ 294+ KG
UNITED STATES

SPONSORING COUNTRY/AGENCY
UNITED STATES
UNITED STATES

NOAA-NESS
NASA-0SSA

INITIAL ORBIT PARAMETERS
ORBIT TYPE- GEOCENTRIC
ORBIT PERIOD=- 145048 MIN
PERIAFSIS- 35469.1 KM ALT

EPOCH DATE- 06/17/78
INCLINATION=- 1.7 DES
APOAPSIS~- 36679.2 KM ALT

PERSONNEL
PM ~ GeWe LONGANECKER NASA=GSFC
PS = WeE. SHENK NASA=-GSFC

BRIEF DESCRIPTION

GOES 3 was a NASA-developedsy NOAA-operated spacecraft.
The spin-stabilizeds earth-synchronous spacecraft carried (1) a
visible infrared spin-scan radiometer (VISSR) to oprovide
high-quality day/night cloudcover data and to take radiance
temperatures of the earth/atmosphere system, (2) a
meteorological data collection and transmission system to relay
processed data from central weather facilities to smatll
APT-equipped regional stations and to collect and retransmit
data from remotely Located earth-based platformsy, and (3) a
space environment monitor (SEM) system to measure protony
electrony and X=ray fluxes and magnetic fields. The
cylindrically shaped spacecraft measured 1905 cm in diameter
and 230 cm in lengthy exclusive of a magnetometer that extended
an additional 83 cm beyond the cytinder shelle The primary
structural members were a honeycombed equipment shelf and
thrust tube. The VISSR telescope was mounted on the equipment
shelf and viewed the earth through a special aperture in the
side of the spacecrafte A support structure extended radially
out from the thrust tube and was affixed to the solar panelss
which formed the outer watls of the spacecraft and provided the
primary source of electrical powers Located fin the
annulus~shaped space between the thrust tube and the solar
panels were stationkeeping and dynamics control equipmenty
batteriesy and most of the SEM equipment. Proper spacecraft
attitude and spin rate (approximately 100 rpm) were maintained
by two separate sets of Jjet thrusters mounted around the
spacecraft equator and activated by ground command. The
spacecraft used both UHF-band and S-band frequencies in its



telemetry and command subsysteme A low=-power VHF transponder
provided telemetry and command during Launch and then served as
2 backup for the primary subsystem once the spacecraft attained
orbit. For more detafled information, see "The GOES/SMS User's
Guideo”

------- GOES 3y LEINBACH=====e=cmec-cmemcacaecccmeaco oo e
INVESTIGATION NAME- ENERGETIC PARTICLE MONITOR

NSSDC ID- 78-062A-02 INVESTIGATIVE PROGRAM

CODE EE=-8/0PER. ENVIRONe. MONITOR

INVESTIGATION DISCIPLINE(S)
PARTICLES AND FIELDS
SOLAR PHYSICS

PERSONNEL
PI = He LEINBACH NOAA-ERL
PI - HeHe SAUER NOAA-~ERL

BRIEF DESCRIPTION

A number of separate silicon solid-state detectorsy each
with a tailored moderator thickness and a separate electronics
unit for pulse amplification and pulse-height discrimination,
were used to obtain the following particle type and energy
measurements: seven channels measuring protons in the range 1
to 500 MeVy six channels measuring alpha particles in the range
4 to 400 MeVy and one channel measuring electrons greater than
248 MeV.

mececmcs GOES 3y LEINBACH=====-~cececcccaccceccmanenccccacsemaean
INVESTIGATION NAME=- SOLAR X-RAY MONITOR

NSSDC ID~- 78-062A-03 INVESTIGATIVE PROGRAM

CODE EE~8/0PERe ENVIRON. MONITOR

INVESTIGATION DISCIPLINE(S)
SOLAR PHYSICS

PERSONNEL
PI = He LEINBACH NOAA=-ERL
Pl = HeHe SAUER NJAA-ERL

BRIEF DESCRIPTION

The X-ray counter was composed of a collimators two
fonization chambersy and two electrometers. A small angular
aperture was chosen for the telescope collimatory which was
mounted so that the declination of its axis 'could be controlled
by ground command to ensure that the sun was viewed by the
telescope once during every vehicle rotation. One fon chamber
was filled with argon at 1 atm for detection of 1- to 8-A X
rays and had a2 1427E-4 m berytlium window to exclude X rays of
longer wavelengths. The other chamber was filled with xenon at
1.5 to 2 atmy and had a 1427E-3 m beryllium window for
measurements of X rays in the wavetength range 0.5 to 3 A.

=~ev=== GOES 3y LEINBACH=====m=m-~enceccnx cemmmmea- e --
INVESTIGATION NAME- MAGNETIC FIELD MONITOR

NSSDC ID~ 78-062A-04 INVESTIGATIVE PROGRAM

CODE EE-B/0PER. ENVIRON. MONITOR

INVESTIGATION DISCIPLINE(S)
MAGNETOSPHERIC PHYSICS
PARTICLES AND FIELDS

PERSONNEL
PI = He LEINBACH NOAA=-ERL
PI - HeHs SAUER NOAA-ERL
0I = JeCe JOSELYN NOAA=-ERL

BRIEF .DESCRIPTION

The magnetometer was a bfaxfaly closed-loops fluxgate
magnetometer with the two sensors aligned at right angles to
one anothers After mounting on a short boom (about 61 m)y one
sensor was aligned parallel to the spacecraft spin axis and the
other perpendicular to this axis. Each sensor had a selectable
range (50y 100y 200y or 400 nT)y an offset field capanility
(plus or minus 1200 nT 4in 40-nT steps)y and an inflight
calibration capabitity.

—————— GOES 3y NESS STAFFeemecmmmcman wmmmemcaeaan mmemean -—-e-

INVESTIGATION NAME- VISIBLE INFRARED SPIN-SCAN RADIOMETER
(VISSR)

NSSDC 1ID- 78-062A-01 INVESTIGATIVE PROGRAM

CODE EE-8/0PERATIONAL WEATHER 0B

INVESTIGATION DISCIPLINE(S)

METEOROLOGY
PERSONNEL
PI = NESS STAFF NOAA-NESS
OI = WeEe SHENK NASA=GSFC

BRIEF DESCRIPTION

The Visible Infrared Spin-Scan Radiometer (VISSR) flown
on GOES 3 was capable of providing both day and night
observat fons of cloud cover and earth/cloud radiance
temperature measurements from a synchronous spin-stabilized,
geostationary satellite for use i1n operational weather analysis
and forecasting. The two-channel instrument was able to take
both full and partial pictures of the earth's disk. Both the
tnfrared channel (10,5 to 12,5 micrometers) and the visible
channel (0.55 to 0.75 micrometers) used a common optics system,
Incoming radiation was recefved by an elliptically shaped scan
mirror and collected by a Ritchey=Chretien optical systeme The
scan mirror was set at a nominal angle of 45 deg to the VISSR
optical axisy which was aligned parallel to the spin axis of
the spacecraft. The spinning motifon of the spacecraft
(approximately 100 rpm) provided a west-to-east scan motion
when the spin axis of the spacecraft was oriented paratlel to
the earth's axise. The Latitudinal scan was accomplished by
sequentially tilting the scanning mirror north to south at the
completion of each spin. A full picture took 18.2 min to
complete and about 2 min to retrace. During each scany eight
visible-spectrum detectors swept the earthy with a ground
resolutton of 0.9 km at zero nadir angle. A
mercury-cadmium-telluride detector sensed the infrared portion
of the spectrum with a horizontal resolution of approximately 9
km at zero nadir angle. The infrared portion of the detector
measured radifance temperatures between 180 and 315 deg K with a
proposed sensitivity between 0.4 and 1.4 deg Ko The VISSR
output was digitized and transmitted to the NOAA Command and
Data Acquisition Stationy Wallops Islandy Vas There the signal
was fed dnto a "line stretchery® where 1t was stored and
time-stretched for transmission back to the satellite at
reduced bandwidth for rebroadcast to APT user stations. The
VISSR data were handled by NOAA and eventually sent to the
National Climatic Centery Satellite Data Services Division,
Washingtony DeCes for archiving. The NSSDC also has some
Limited amounts of research-oriented datae.
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INVESTIGATION NAME- DATA COLLECTION SYSTEM (DCS)

NSSDC ID- 78-062A-05 INVESTIGATIVE PROGRAM

CODE EE-8/0PERATIONAL WSATHER 03

INVESTIGATION DISCIPLINE(S)

METEOROLOGY
COMMUNICATIONS
PERSONNEL
PI - NESS STAFF NOAA-NESS

BRIEF DESCRIPTION

The data collection system wWas an experimental
communications and data-handling system designed to receive and
process meteorological data collected from remotely Located,
earth-baseds data collection <(observation) platforms (DCP)e
The collected data were retransmitted from the satellite to
smally ground-baseds regional data utilization centers. Data
from up to 104000 DCP stations could be handled by the system.
The system also allowed for the retransmission of narrow=bang
{(WEFAX=-type) data from centralized weather facilities to
existing smatly ground-based APT receiving statfons. This
communications system operated on S$-band frequencies. The
minimum data collection system for one smalt meteorologfical
satellite consisted of approximately 3500 OCP statfons to be
contacted in a 6-h periods. The total amount of data collected
during the 6-h period was between 350 and .600 kilobits,
depending .on the c¢oding techniques, Data received from
individual stations varied from 50 to 3000 bits, depending on
the type and variety of sensors used at an indfviduat DCP
station.

EEAARAR RN RSN AR b rwhhares GOES fesrrnnesrsrssntowhbatdnnsdannn
SPACECRAFT COMMON NAME- GOES &
ALTERNATE NAMES- GOES-Ds 11364
NSSDC IO~ B80-074A

LAUNCH DATE=- 09/09/80

LAUNCH SITE- CAPE CANAVERALy UNITED STATES
LAUNCH VEHICLE=- DELTA

WEIGHT - 660+ KG

SPONSORING COUNTRY/AGENCY
UNITED STATES
UNITED STATES

NOAA=NESS
NASA=0SSA

INITIAL ORBIT PARAMETERS
ORBIT TYPE- GEOCENTRIC
ORBIT PERIOD=- 1436.2 MIN
PERIAPSIS- 35776« KM ALT

EPOCH DATE- 05/28/80
INCLINATION=- 0.2 DEG
APOAPSIS~- 358004 KM ALT

PERSONNEL
MG - AeJs CERVENKA
PM = GeWe LONSANECKER
PS = WeEes SHENK

NASA HEADQUARTERS
NASA=GSFC
NASA=3S°C



BRIEF DESCRIPTION

GOES 4 was the fourth 1in a series of NASA-developed,
NOAA-operated spacecraft. The spin-stabilizeds
earth-synchronous spacecraft carried (1) a VISSR (visible
infrared spin scan radiometer) atmospheric sounder (VAS) to
provide high-quality day/night cloudcover datas to take
radiance temperatures of the earth/atmosphere systemy and to
determine atmospheric temperature and water vapor content at
varfous levelsy (2) a meteorological data collection and
transmissfon system to relay processed data from central
weather facilities to small automatic picture transmission
(APT)=equipped regional stations and to collect and retransmit
data from remotety located earth-based platformsy and (3) a
space environment monitor (SEM) system to measure protony
electrony and solar X-ray fluxes and magnetic fleldse The
cylindricatly shaped spacecraft measured 19045 cm in diameter
and 230 ecm in lengthy exclusive of a magnetometer that extended
an additional 83 c¢m beyond the cylindrical shelle The primary
structural members were a honeycombed equipment shelf and
thrust tubes The VISSR telescope was mounted on the equipment
shelf and viewed the earth through a special aperture in the
side of the spacecraft. A suoport structure extended radially
from the thrust tube and was affixed to the solar panelsy which
formed the outer walls of the spacecraft to provide the primary
source of electrical oowere Located 4n the annulus-shaped
space between the thrust tube and the solar panels were
stationkeeping and dynamics control equipment, batteriesy and
most of the SEM equipment. Proper spacecraft attitude and spin
rate (approximately 100 rpm) were maintained by two seoarate
sets of jet thrusters mounted around the spacecraft equator and
activated by ground command. The spacecraft used both UHF =band
and S~band frequencies in its telemetry and command subsystem.
A low-power VHF transponder provided telemetry and command
during taunch and then served as a backup for the primary
subsystem once the spacecraft had attained synchronous orbit.
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INVESTIGATION NAME- ENERGETIC PARTICLE MONITOR

NSSDC ID- 80-074A-02 INVESTIGATIVE PROGRAM

CODE EE~8/0PER. ENVIRONe MONITOR

INVESTIGATION DISCIPLINE(S)
PARTICLES AND FIELDS
SOLAR PHYSICS

PERSONNEL
PI = He LEINBACH NOAA=-ERL
PI =~ HeHe SAUER NOAAR-ERL

BRIEF DESCRIPTION

The energetic particle monftor consisted of three
detector assembliessy each covering Llimited regions of the
overall energy spectrume. The first two detector assemblies
monitored protons 4n seven energy ranges between 0.8 and 500
MeVy and alpha particles in six energy ranges from 4 to >400
MeV. There was also one channel for the measurement of
electrons 4in the energy range above 500 keV. The third
detectors high energy proton and alpha detector (HEPAD),
monitored protons in four energy ranges above 370 MeV and aloha
particles in two energy ranges above 640 MeV/nucleon.

------- GOES 89 LEINBACH=m==mmccecmcccccsomeemeccmomm—neon———-
INVESTIGATION NAME- SOLAR X-RAY MONITOR

NSSDC 1D~ 80-074A-03 INVESTIGATIVE PROGRAM

CODE EE~8/0PER. ENVIRON. MONITOR

INVESTIGATION DISCIPLINECS)
SOLAR PHYSICS

PERSONNEL
PI = He LEINBACH NOAA-ERL
PI = H.He. SAUER NOAA-ERL

BRIEF DESCRIPTION

The X-ray monitor consisted of ion chamber detectors.
The wavelength ranges and minimum useful threshald sensfitivity
were 0.5 to 3 Ay 1.0E-13 J per cm per s} and 1 to 8 Ay 1.0E-12
J per ¢m per si with a dynamic range of l.E4.
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INVESTIGATION NAME- MAGNETIC FIELO MONITOR

NSSDC ID- 80-074A-04 INVESTIGATIVE PROGRAM

CODE EE-8/0PER. ENVIRON. MONITOR

INVESTIGATION DISCIPLINE(S)
PARTICLES AND FIELDS
MAGNETOSPHERIC PHYSICS

PERSONNEL
PI = He LEINBACH NOAA-ERL
PI = HeHe SAUER NCAA=-ERL
0I - JeCe JOSELYN NOAA=-ERL

BRIEF DESCRIPTION

The magnetometer had a range of ptus or minus 400 nT
(without saturation) and a resotution of 0.1 nT over a range of
plus or minus S0 nTe
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INVESTIGATION NAME- VISIBLE INFRARED SPIN-SCAN RADIOMETER
ATMOSPHERIC SOUNDER (VAS)

NSSDC ID- 80-074A-01 INVESTIGATIVE PROGRAM

CODE EE-8/OPERATIONAL WEATHER 08B

INVESTIGATION DISCIPLINE(S)

METEORILOGY
PERSONNEL
PI - NESS STAFF NOAA=-NESS
0I - WeEe SHENK NASA=GSFC

BRIEF DESCRIPTION

The Visible-Infrared Spin-Scan Radfometer Atmospheric
Sounder (VAS) operated fin three distinct modes to provide
parameter flexibility, spectral band selectiony geographic
Locationy and signal-to-noise ratio. The VISSR mode was the
same as the VISSR system on board GOES 1s 29 3+ Both the IR
channel (10.5 to 12.5 micrometers) and visible channel (0.55 to
0.75 micrometer) used common opticse Incoming radiation was
collected by a Ritchey-Chretien optical systems The spinning
motion of the spacecraft (100 rpm) provided a2 west-to-east
(W-to-E) scan motion. Scan mirror tilt after each spin
provided a north-to-south (N-to-S) scan motion. A futl picture
took 182 min to complete and 2 min to reset for the next
image. Eight visible-spectrum detectors (0+9-km horizontal
resolutiom and one mercury-cadmfum-telluride IR detector
(6+9-km horizontal resolution) swept the earth during each
scane In the dwell-sounding modey up to 12 spectral filters in
a wheel covering the range 678.7 per ¢m (14,74 micrometers)
through 2535 per cm (3.94 micrometers) were positioned into the
optical tratn while the scanner was dwelling on a single N-to-S
scan Lline. The filter wheel could be programmed so that each
spectral band filter could dwell on a single scan Line for from
0 to 255 spacecraft spinse Efither the 6+9-km or 13,8«km
resolution detectors could be selected for the seven filter
positions operating in the spectral region 70146 per cm (14,25
micrometers) through 1487 per cm (6.725 micrometers)s For the
remaining five spectral bands the 13.8-km resolution detectors
were useds. Selectable frame sizey position and scan direction
were also programmable via ground command. For the VAS
demonstration, 10-bit reduced resolution (3.5-km) visible data
were provided for 4imaginge. In some of the spectral regionsy
multiple-line data were required to enhance the signal-to-noise
ratio. Typicallyy 167 satellite spins at the same N-to=S scan
Line position were required to obtain the desired sounding
datae This number of spins per Lline should be adequate to
obtain soundings having a 30- x 30-km resolution and reaquire
approximately 1,9 minutes on the average. The multispectral
imaging (MSI) mode could provide normal VISSR IR imaging plus
data 1in any two selected spectral bands having a spatial
resolution of 13.8 kme This mode of operation took advantage
of the small mercury-cadmium-telturide detector offset in the
N-to-S plane. Using the data from these detectors
simultaneously produced a complete {infrared map when the
detectors were operated every other scan Lines This allowed
using the targer detectors during half of the imaging/scanning
sequence period to obtain additional spectral information.
Unlimited N-to=-S frame stze and position selectfony within the
maximum N-to-S FOV scan directiony could be selecteds The
VISSR output was digitized and transmitted to the NOAA Command
and Data Acquistion Stations Wallops Islands Vae. There the
sfgnal was fed into a "line stretchery” where 1t was stored and
time-stretched for transmission back to the satellite at
reduced bandwidth for rebroadecast to APT user stations. Data
from the VAS MSI mode and the dwell sounding mode were not
"stretched". The VISSR data were handled by NOAA and
eventually sent to the National Climatic Centery Satellite Data
Services Divisfony NOAA, Washingtons DeCes for archiving.

------- GOES 43 NESS STAFF=ceesmmmmccmeemcmcmecccocccomcmconces
INVESTIGATION NAME- DATA COLLECTION SYSTEM (DCS)
NSSOC ID- 80-074A-05

INVESTIGATIVE PROGRAM
CODE EE-8/0PERATIONAL WEATHER 03

INVESTIGATION DISCIPLINE(S)
METEOROLOGY

PERSONNEL
PI - NESS STAFF NOAA-NESS

BRIEF DESCRIPTION

The meteorological data collection and transmission
system was an experimental communications and data handling
system designed to receive and process meteorological data
collected from remotely locatedsy earth-baseds data collection
(observation) platforms (DCP)Y. The collected data were
retransmitted from the satellite to smally ground-basedy
regional data utilization centers. Data from up to 10,000 OCP
stations could be handled by the systems The system also
atlowed for the retransmission of narrow-band (WEFAX-type) data
from centralized weather facilities to existing small,
ground=based APT receiving stations. This communications
system operated on S-band frequencies. The minimum data



collection system for one small meteorological satellite
consisted of approximately 3500 DCP statfons to be contacted in

a 6-h periode The total amount of data collected during the
6=h period was between 350 and 600 kilobitsy depending on the
coding techniques. Data received  from 1individual stations
varied from S0 to 3000 bfits, depending on the type and variety

of sensors used at an individual DCP statfion.
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SPACECRAFT COMMON NAME- GOES 5
ALTERNATE NAMES- GOES-E

NSSDC ID- 81~04%94
LAUNCH DATE- 05/22/81 WEIGHT= 660+ KG
LAUNCH SITE=- CAPE CANAVERALy UNITED STATES
LAUNCH VEHICLE- DELTA
SPONSORING COUNTRY/AGENCY

UNITED STATES NOAA-NESS
INITIAL ORBIT PARAMETERS

ORBIT TYPE- GEOCENTRIC EPOCH DATE~ 07/29/81

ORBIT PERIOD- 1434, MIN INCLINATION=- 0.32 DEG

PERIAPSIS~ 3571S. KM ALT APOAPSIS= 35769+ KM ALT
PERSONNEL

MG - AJJe CERVENKA NASA HEADQUARTERS

PM = GeWe LONGANECKER NASA-GSFC

PS = WeEe SHENK NASA=GSFC
BRIEF DESCRIPTION

GOES S was the fifth 1in a series of NASA-developed,

NOAA-operated spacecraft. The spin-stabil izedy
earth=synchronous spacecraft carried (1) a visible infrared
spin scan radiometer (VISSR) atmospheric sounder (VAS) to
provide high=-quatlity day/night cloudcover datay to take
radiance temperatures of the earth/atmosphere systemy and to
determine atmospheric temperature and water vapor content at
various levelsy (2) a meteorological data collection and
transmissfon system to relay processed data from centrat
weather facilities to small automatic picture transmission
(APT)=equipped regional stations and to collect and retransmit
data from remotely Llocated earth-based platformsy and (3) a
space environment monftor (SEM) system to measure proton,
electrons and solar X-ray fluxes and magnetic fieldse The
cylindrically shaped spacecraft measured 190.5 ¢m in diameter

and 230 cm in Llengthy exclusive of a magnetometer that extended
an additional 83 cm beyond the cylindrical shell. The primary
structural members were a honeycombed equipment shelf and
thrust tube. The VISSR telescope was mounted on the equipment
shelf and viewed the earth through a special aperture in the
side of the spacecraft. A support structure extended radially
from the thrust tube and was affixed to the solar panelsy which
formed the outer walls of the spacecraft to provide the primary

source of electrical powers Located 4n the annulus-shaped
space between the thrust tube and the solar panels were
stattonkeeping and dynamies control equipment, batteriesy and

most of the SEM equipment. Proper spacecraft attitude and spin
rate (approximately 100 rpom) were maintained by two separate
sets of Jet thrusters mounted around the spacecraft equator and
activated by ground commande The spacecraft used both UHF-band
and S-band frequencies in its telemetry and command subsystem.
A Llow-power VHF transponder provided telemetry and command
during Llaunch and then served as a backup for the primary
subsystem once the spacecraft had attained synchronous orbit.
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INVESTIGATION NAME- ENERGETIC PARTICLE MONITOR

NSSDC ID- 81-049A-02 INVESTIGATIVE PROGRAM
CODE EE-8/0PER. ENVIRONe MONITOR
INVESTIGATION DISCIPLINE(S)
PARTICLES AND FIELDS
SOLAR PHYSICS
PERSONNEL
Pl - H. LEINBACH NOAA-ERL
Pl = HeHe SAUER NOAA~-ERL
BRIEF DESCRIPTION
The energetic particle monitor consisted of three
detector assembliesy each covering Llimited regions of the
overall energy spectrum. The first two detector assemblies
monitored protons 1{in seven.energy ranges between 0.8 and 500
MeV and alpha particles 1n six energy ranges from 4 to >400
MeVe There was also one channel for the measurement of
electrons in the energy range above 500 keVe The third
detectory high energy proton and alpha detector (HEPAD),

monitored protons in four energy ranges above 370 MeV and alpha
particles in two energy ranges above 640 MeV/nucleone
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INVESTIGATION NAME- SOLAR X=RAY MONITOR
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NSSDC ID- 81-049A-03 INVESTIGATIVE PROGRAM
CODE EE-B/0PER. ENVIRONe MONITOR
INVESTIGATION DISCIPLINE(S)
SOLAR PHYSICS
PERSONNEL
PI - H, LEINBACH NO AA-ERL
PI - HaHe SAUER NOAA-ERL

BRIEF DESCRIPTION

The X-ray monitor consisted of fon chamber detectors.
The wavelength ranges and minimum useful threshold sensitivity
Were 0.5 to 3 Ay 1.,0E-13 J per sq cm per s; and 1 to 8 A,

140E=12 J per sq cm per si with a2 dynamic range of 1.E4.
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INVESTIGATION NAME- MAGNETIC FIELD MONITOR

NSSDC ID- 81-049A~04 INVESTIGATIVE PROGRAM
CODE EE~B8/0PER« ENVIRONe MONITOR
INVESTIGATION DISCIPLINE(S)
MAGNETOSPHERIC PHYSICS
PARTICLES AND FIELDS
PERSONNEL
Pl = He LEINBACH NOAA-ERL
Pl = HeHe SAUER NO AA=ERL
Ol = JeCo JOSELYN NOAA~ERL

BRIEF DESCRIPTION

The magnetometer had 2 range of plus or minus 400 nT
(without saturation) and a resolution of 0.1 nT over a range of
plus or minus 50 nT,
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INVESTIGATION NAME- VISIBLE INFRARED SPIN-SCAN RADIOMETER
ATMOSPHERIC SOUNDER (VAS)

NSSDC 1D~

81-049A-01 INVESTIGATIVE PROGRAM

CODE EE-8/0PERATIONAL WEATHER 03

INVESTIGATION DISCIPLINE(S)
METEOROLOGY

PERSONNEL
PI -
01 = WeEe

NESS STAFF
SHENK

NOAA=-NESS
NASA=GSFC

BRIEF DESCRIPTION

The Visible 1Infrared Spin-Scan Radiometer Atmospheric
Sounder (VAS) operated 1in three distinct modes to provide
parameter flexibilitys spectral band selectiony geographic
Locationy and signal-to-noise (S/N) ratio. The VISSR mode was
the same as the VISSR system on board the other GOES
spacecraft. Both the IR channel (10+5 to 12.5 micrometers) and
visible channel (0.55 to 0.75 micrometers) used common opticse
Incoming radiation was collected by a Ritchey-Chretien optical
systems The spinning motion of the spacecraft (100 rpm
provided a west~to-east (W-to-E) scan motion. Scan mirror tilt
after each spin provided a north-to-south (N-to=S) scan motion.
A full picture took 18.2 min to complete and 2 min to reset for

the next 1{mage. Eight wvisible-spectrum detectors (09 km
horizontal resolution) and one mercury-cadmium-telluride IR
detector (6.9 horizontal resolution) swept the earth during
each scane In the dwell-sounding modes up to 12 spectral
filters 4n a wheel covering the range 678+.7 per cm (14.74
micrometers) through 2535 per cm (3.94 micrometers) were
positioned dnto the optical train while the scanner was

dwelling on a single N=to-S scan Line. The filter wheel could
be programmed so that each spectral band filter could dwell on
a single scan tine for from 0 to 255 spacecraft spinse Either
the 6.9-km or 13.8-km resolution detectors could be selected
for the seven filter positions operating in the spectral region
701.6 per cm (14.25 micrometers) through 1487 per cm (6.725
micrometers). For the remaining five spectral bands the
13.8~km resolution detectors were useds Selectable frame sizes
position and scan directfon were also programmable via ground
commande For the VAS demonstratfon, 10-bit reduced resolution
(3.5 km) wvisible data were provided for imaging. 1In some of
the spectral regionsy multiple-line data were required to
enhance the signal-to-noise (S/N) ratio. Typically, 167
satellite spins at the same N-to-S scan line position were
required to obtain the desired sounding datas This number of
spins per tine should be adequate to obtain soundings having a
30= x 30-km resolution and require approximately 1.9 minutes on
the average. The multispectrat 1imaging (MSI) mode could
provide normat VISSR IR 4maging plus data in any two selected
spectral bands having a spatial resolution of 13.8 kme This
mode of operation took advantage of the small
mercury=-cadmium-telluride detector offset in the N-to-S planee
Using the data from these detectors simultaneously produced a
comptete 4dnfrared map when they were operated every other scan
Line. This allowed using the Llarger detectors during half of
the 1imaging/scanning sequence period to obtain additional
spectral information. Unlimited N-to-S frame size and position
selectiony, within the maximum N-to-S FOV scan direction, could
be selectede The VISSR output was digitized and transmitted to

the NOAA Command and Data Acquisition Station, Wallops Island,
Va. There the signal was fed into a "line stretchery" where it
was stored and time-stretched for transmission back to the



sateltite at reduced bandwidth for rebroadcast to APT user
stationse. The VISSR data were handled by NOAA and eventually
sent to the Satellite Data Services Divisions National Climatic
Centery Washingtony DeCey for archivings Since Wallops Island
is committed to NOAA operational supports data from the VAS MSI
mode and the dwell sounding mode are not "stretchede"
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INVESTIGATION NAME- DATA COLLECTION SYSTEM (OCS)

NSSDC ID- 81-0494-05 INVESTIGATIVE PROGRAM
CODE EE~-8/0PERATIONAL WEATHER 0B
INVESTIGATION DISCIPLINE(S)
METEQROLOGY
COMMUNICATIONS
PERSONNEL
PI - NESS STAFF NOAA=-NESS
SRIEF DESCRIPTION
The meteorological data collection and transmission
syster was an experimental communications and data-handling
system designed to receive and process meteorological data
collected from remotely locateds earth-basedy data collection
(observation) platforms (DCP)e The <collected data were
retransmitted from the satellite to smally ground-basedy
regfonal data utilization centerss Data from up to 10,4000 DCP
stations <could be handled by the systeme The systenm also

allowed for the retransmission of narrow-band (WEFAX-type) data

from centralized weather facilities to existing small,
ground-based APT receiving stationse This communications
system operated on S-band frequencies. The minimum data
collection system for one small meteorological satellite

consisted of approximately 3500 DCP statifons to be contacted in

a 6=h period. The total amount of data collected during the
€-h period was between 350 and 600 kilobitsy depending on the
coding techniques. Data received from dindividual stations
varied from S0 to 3000 bitsy depending on the type and variety

of sensors used at an individial DCP station.
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SPACECRAFT COMMON NAME=- GOES 6
ALTERNATE NAMES- GOES=-Fy 14050
NSSDC ID- 83-041A

LAUNCH DATE=- 04/28/83

LAUNCH SITE- CAPE CANAVERAL,
LAUNCH VEHICLE- DELTA

WEIGHT= 660 KG
UNITED STATES

SPONSORING COUNTRY/ZAGENCY
UNITED STATES
UNITED STATES

NOAA-NESS
NASA-0SSA

INITIAL ORBIT PARAMETERS
QRBIT TYPE- GEOCENTRIC
ORBIT PERIOD= 143640 MIN
PERIAPSIS= 35775.2 KM ALT

EPOCH DATE~ 067/29/83
INCLINATION- 0.27 DEG
APOAPSIS~= 357962 KM ALT

PERSONNEL
MG - AeJe CERVENKA NASA HEADQUARTERS
PM = GeWs. LONGANECKER NASA-GSFC
PS - WeEa SHENK NASA=GSFC

BRIEF DESCRIPTION
GOES 6 was
NOAA-operated
earth~-synchronous
spin scan
orovide
radiance
determine
various
relay

the sixth in
spacecrafte.

a series of NASA-developed:
The spin-stabilizeds
spacecraft carried (1) a visible infrared
radiometer (VISSR) atmospheric sounder (VAS) to
high=quality day/night cloudcover datas to take
temperatures of the earth/atmosphere systems and to
atmospheric temperature and water vapor content at
Levelsy (2) a2 meteorological data collection system to
processed data from central weather facilities to
regional stations equipped with small automatic picture
transmission (APT) and to collect and retransmit data from
remotely located earth-based olatformsy and (3) a space
environment monitor (SEM) system to measure proton, electron,
and solar X-ray fluxes and magnetic fieldse The cylindrically
shaped spacecraft measured 190.5 cm in diameter and 230 cm in
Lengthy exclusive of a magnetometer that extended an additional
83 ¢m beyond the cytindrical shells The primary structural
members were a honeycombed equipment shelf and a thrust tubes
The VISSR telescope was mounted on the equioment shelf and
viewed the earth through a special aperture in the side of the
spacecrafte. A support structure extended radially from the
thrust tupe and was affixed to the solar panelsy which formed
the outer wall of the spacecraft to provide the primary source
of electrical poweres Located in the annulus-shaped space
between the thrust tube and the solar panels were
stationkeening and dynamics control equipments batterdiess and
most of the SEM equipment. Proper spacecraft attitude and spin
rate (approximately 100 rpm) were maintained by two separate
sets of jet thrusters mounted around the soacecraft equator and
activated by ground command. The spacecraft used both UHF~band
and S=-band frequencies in fts telemetry and command subsystem.
A low-power VHF transponder provided telemetry and command
during Llaunch and then served as a backup for the primary
subsystem once the spacecraft attained synchronous orbit.
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....... GOES 6y LEINBACH=e=ceseccrmcaciacmcccacmcccccnareacecnen
INVESTIGATION NAME- ENERGETIC PARTICLE MONITOR
-NSSDC ID- 83=-041A-02 INVESTIGATIVE PROGRAM
CODE EE-8/0PERe ENVIRON. MONITOR
INVESTIGATION DISCIPLINE(S)
PARTICLES AND FIELDS
SOLAR PHYSICS
PERSONNEL
Pl = He LEINBACH NOAA~-ERL
PI =~ HeHe SAUER NOAA-ERL
BRIEF DESCRIPTION
The energetic particle monfitor consisted of three
detector assembliesy each covering Llimited regions of the
overall energy spectrume The first two detector assemblies
monitored protons 1in seven energy ranges between 0.8 and S00
MeVy and alpha particles 1in six ranges from 4 to >400 MeV.
There was also one channel for the measurement of electrons in
the >=500 keV rangee The third detectory the high energy
proton and alpha detector (HEPAD)y monitored protons in four
energy ranges above 370 MeV and alpha particles in two energy

ranges above 640 MeV/nucleons’
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INVESTIGATION NAME=- SOLAR X=-RAY MONITOR

NSSDC ID=- 83-041A-03 INVESTIGATIVE PROGRAM
CODE EE~8/0PERe ENVIRON. MONITOR
INVESTIGATION DISCIPLINE(S)
SOLAR PHYSICS
PERSONNEL
PI = He LEINBACH NQAA-ERL
PI - HeHe SAUER NOAA-ERL

BRIEF DESCRIPTION

The X-ray monitor consisted of jon chamber detectorses
The ranges and minimum useful threshold sensitivities were 0.5
to 3 Ay 1.0E-13 JU per sq cm per s and 1 to 8 Ay 1.0€-12 J per
sq cm per s with a dynamic range of 1.E4,

GOES 69y LEINBACH===mmmm=mmmmmccmcececcccccccecoocoaae

INVESTIGATION NAME- MAGNETIC FIELD MONITOR

NSSDC ID- 83-041A-04 INVESTIGATIVE PROGRAM

CODE EE-8/0PERs ENVIRONs MONITOR
INVESTIGATION DISCIPLINE(S)
MAGNETOSPHERIC PHYSICS
PARTICLES AND FIELDS

PERSONNEL
PI = He
PI = H.He.
0I = JeNo

LEINBACH
SAUER
BARFIELD

NOAA-ERL
NOAA-ERL
SOUTHWEST RES INST

BRIEF DESCRIPTION

The magnetometer had a range of plus or minus 400 nT
{without saturation) and 2 resolution of 0.1 nT over a range of
plus or minus 50 nT.
------- GOES 6, NESS STAFfrececcccccvencvcncsnsssranracccncccncs
VISIBLE INFRARED SPIN=-SCAN RADIOMETER
ATMOSPHERIC SOUNDER (VAS)

INVESTIGATION NAME-

NSSDC ID- 83-041A-01 INVESTIGATIVE PROGRAM

CODE EE-8/0PERATIONAL WEATHER 0B

INVESTIGATION DISCIPLINE(S)
METEOROLOGY

PERSONNEL
PI -
0I = WeEe

NESS STAFF
SHENK

NOAA-NESS
NASA-GSFC

BRIEF DESCRIPTION

The Visible Infrared Spin-Scan Radiometer Atmospheric
Sounder (VAS) operated 1n three distinct modes to provide
parameter flexibilfty, spectral band selectiony geographic
Locationy and signal-to-noise ratio. The VISSR mode was the
same as the VISSR system on board GOES 19 29 3. B8oth the IR
channel (105 to 1245 micrometers) and visible channel (0.55 to
0e75 micrometers) used common opticse Incoming radiation was
collected by a Ritchey=Chretien optical systems One
west-to-east raster Line was formed for each revolution of the
spacecrafte A 20-deg north-to-south frame resutted from a
total of 1821 steps of the scan mirrory one 0,192-mr step for
each spacecraft revolution. A full picture took 18.2 min to
complete and 2 min to reset for the next 1mage. Eight
visible-spectrum detectors (0.9 km horizontal resolution) and
one mercury-cadmium-telluride IR detector (649 km horizontal

resolution) swept the earth during each scane. In the
dwell-sounding modey up to 12 spectral filters in a wheel
covering the range 678.7 per cm (14,74 micrometers) through

2535 per cm (3.94 micrometers) were positioned into the optical
train while the scanner was dwelling on a single N-to-S scan



Line. The filter wheel was programmed so that each spectral
band filter dwelled on a single scan Lline for from 0 to 255
spacecraft spinse. Either the 6+49-km or 13.8-km-resclution
detectors could be selected for the seven filter positions
operating in the spectral region 701.6 per em (14.25
micrometers) through 1487 per cm (64725 micrometers)s. For the
remaining five spectral bandsy the 13.8-km-resotution detectors
were used. Selectable frame sizey position and scan direction
were also programmable via ground command. For the VAS
demonstrationy 10-bit reduced resotutfon (3.5 km) visible data
were provided for 1{maging. In some of the spectral regions,
multiple-Line data were required to enhance the signal-to-noise
ratio. Typicallys 167 satellite soins at the same N-to=-S scan
Line position were required to obtain the desired sounding
datae. This number of spins per Lline could provide the
soundings a 30-x 30-km resolution and required approximately
1.9 minutes on the average. The multispectral imaging (MSI)
mode could provide normal VISSR IR imaging plus data in any two
selected spectral bands having a spatial resolution of 13.8 km.
This mode of operation took advantage of the small
mercury=-cadmium-telluride detector offset in the N-to-S plane.
Using the data from these detectors simultaneously produced a
complete infrared map when they were operated every other scan
tine, This allowed using the targer detectors during half of
the 1imaging/scanning sequence period to obtain additional
spectral information. Unlimited N-to-S frame size and position
selectiony within the maximum N=-to-S FOV scan directiony could
be selected. Visible data were not avaflable in this mode.
The VISSR output was digitized and transmitted to the NOAA
Command and Data ‘Acquisftion Station, Wallops Islands Va.
There the signal was fed into a "line stretchery" where it was
stored and time-stretched. The stetched data were 4immediately
transmitted back to the satellite at reduced bandwidth for
rebroadcast to APT user stations and regifonal forecast centerse.
The VISSR data were handled by NOAA and eventually sent to the
Satellite Data Services Division, Natfonal Climatic Center,
Washingtony DeCey for archiving.

------- GOES 69 NESS STAFF==seemmcccccccecccccecccccccacccaoaan
INVESTIGATION NAME- DATA COLLECTION SYSTEM (DCS)
NSSDC ID~ 83-041A=05

INVESTIGATIVE PROGRAM
CODE EE-8/0PERATIONAL WEATHER 0B

INVESTIGATION DISCIPLINE(S)
METEOROLOGY

PERSONNEL
Pl - NESS STAFF NOAA=-NESS

BRIEF DESCRIPTION

The meteorological data collection system was an
experimental -‘communications and data handling system designed
to receive and process meteorological data coltected from
remotely Llocated earth-based data collection (observation)
platforms (DCP). The collected data were retransmitted from
the satellite to small, ground-baseds regional data utitlization
centers. Data from up to 104000 DCP stations could be handled
by the systems The system also allowed for the retransmission
of narrow-band (WEFAX-type) data from centralized weather
facilities to small ground-based APT receiving stations. This
communications system operated on S-band frequencies. The
minimum data collection system for one small meteorological
satetlite consisted of approximately 3500 DCP stations to be
contacted 4Jn a é-~h periods The total amount of data coll ected
during the 6-~h. period was between 350 and 600 kilobits,
depending on the coding techniquese Data received from
individual statfons varied from 50 to 3000 bits, depending on
the type and variety of sensors used at an individual OCP
station,

RERAR R bR b rra Rt a v rrarnrr HAKUCHO® e o atasdenndhdrdhddmrrtntsw

SPACECRAFT COMMON NAME=- HAKUCHO
ALTERNATE NAMES- COSMIC RADIATION SAT By CORSA-B
11272

NSSDC ID~- 79-0144A
LAUNCH DATE- 02/21/79

LAUNCH SITE- KAGOSHIMAs JAPAN
LAUNCH VEHICLE= M=3C

WEIGHT= 96+ KG

SPONSORING COUNTRY/AGENCY
JAP AN I1sAS

INITIAL ORBIT PARAMETERS

ORBIT TYPE- GEOCENTRIC EPOCH DATE- 02/22/79

ORBIT PERIOD- 93.1 MIN INCLINATION- 299 DEG

PERIAPSIS=- 421« KM ALT APOAPSIS~ 433¢ KM ALT
PERSONNEL

PM = Mo 0DA U OF TO<YOD

PS = S. HAYAKAWA NAGOYA U

BRIEF DESCRIPTION

After Llaunchy the sixth Japanese satellitey CORSA-By was
officially renamed Hakuchos -the Japanese word for swan. The
spacecraft had the shape of an octagonal rightprismy with
maximum width 80 cm and height 65 cmy and was spin-stabilized
at a rate of 5 to 8 rpme The spin axis was maneuvered by means
of magnetic torquing. Eleven X-ray detectors of various
specifications were devoted to the observation of cosmic
X=rayses Four detectors had flelds of view (FOV) perpendicular
to the spin axis and scanned over a wide region of the sky in
search of X-ray novae and transients. The other seven
detectors had FOVs along the spin axis and were used to study
selected celestial objects. Observational data could efther be
telemetered back 1in real-time or stored 4n an on-board
data-recorders Telemetry frequencies were 136,725 MHz at S00
md  and 400.450 MHz at 100 mWe The scientific objectives of
Hakucho were (1) a systematic survey and watch of short-Llived
X=-ray phenomenay (2) observations of selected X-ray sources
with a wide spectral coverage (0.1 to 100 keV)y (3) study of
short-term vartabilities and pulsations of X-ray sourcesy and
(4) study of the X-ray sky in the sub-keV range.

------- HAKUCHOy MAKINO====eoooam e cccac e cecmcaccccccaccomane

INVESTIGATION NAME~ DIFFUSE SOFT X=RAYS AND SOFT X=RAY
SOURCES

NSSDC ID- 79-014A-02 INVESTIGATIVE PROGRAM
SCIENTIFIC SATELLITE

INVESTIGATION DISCIPLINE(S)
X-RAY ASTRONOMY

PERSONNEL
Pl = Fe. MAKINO I1SAS
PI = Y. TANAKA ISAs

BRIEF DESCRIPTION

This experiment surveyed the sky and monitored transient
soft X=-ray sourcess in the energy range 0.1 to 2 keV, by means
of gas-flow proportional counters with thin polypropylene
windowse.

===ce=- HAKUCHOy MIYAMOTO====emmcccacan ————— B L TR P .
INVESTIGATION NAME- MONITOR OF X=-RAY SOURCES

NSSDC ID- 79-0144A-01 INVESTIGATIVE PROGRAM

SCIENTIFIC SATELLITE

INVESTIGATION DISCIPLINE(S)
X=RAY ASTRONOMY

PERSONNEL
PI - S. MIYAMOTO 0SA<A U
PI = Y. OGAWARA ISAS
PI = 1. KONDO U OF TOKYO
PI = M. YOSHIMORI RIKKYD U
0I = He INOQUE ISAS
0l - K. KOYAMA ISAsS
0l = Ke MAKISHIMA ISAS
0I - M. MATSUOKA Isas
oI - T. MURAKAMI ISAS
0I - Te OHASHI ISAS
Ol = No SHIBAZAKI ISAS
01 - Y. TANAKA I1sas
0I = He KUNIEDA Isas
0I - F. MAKINO ISAS
0I = K. MASAI NAGOYA U
OI = Fe NAGASE NAGOYA U
oI = Y. TAWARA NAGOYA U
0I - H. TSUNEMI OSAKA U
0I - K. YAMASHITA 0SAKA U

BRIEF DESCRIPTION

This experiment tocated and monitored X=ray burst sources
and other variable X-ray sourcesy over the energy range 1 to
100 keVy wusing rotating modulatfon collimators and other
collimators.

Rk N st r Nk er bt rnanr HELIDS=Araneraanenarantenandrannnn

SPACECRAFT COMMON NAME=- HELIOS-A
ALTERNATE NAMES- HELIO=-Ay PL~741A
HELIOS 1

NSSDC ID=- 74-097A
LAUNCH DATE- 12/10/74

L AUNCH SITE=- CAPE CANAVERALy UNITED STATES
LAUNCH VEHICLE- TITAN

WEIGHT= 37142 KG

SPONSORING COUNTRY/AGENCY
FED REP OF GERMANY BMWF
UNITED STATES NASA-0SSA



ORBIT PARAMETERS

ORBIT TYPE- HELIOCENTRIC EPOCH DATE- 01/16/75

ORBIT PERIOD- 190+15 DAYS INCLINATION=- 0.02 DEG

PERIAPSIS= 0.3095 AU RAD APOAPSIS- 0.985 AU RAD
PERSONNEL

MG = E+Jes MONTOYA NASA HEADQUARTERS

SC = AeGe OPP NASA HEADQUARTERS

PM = A. KUTZER GES FUR WELTRAUMFORSCH

PM = GeWe OQUSLEY NASA=-GS®C

PS = He PORSCHE DFVLR

PS = JeHe TRAINOR NASA=GSFC
BRIEF DESCRIPTION

This spacecraft was one of a palr of deep space probes

developed by the Federal Republic of Germany (FRG) 1in a
cooperative program with NASA. Experiments were orovided by
scientists from both FRG and the UsSe 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 magnetometers; electric and magnetic wave
experiments, which covered various bands in the freguency range
6 Hz to 3 MHzi charged-particle experiments, which covered
various energy ranges starting With solar wind thermal energfies
and extending to 1 GeVi a zodfacal-light experiment; and a
micrometeoroid experiment. The purpose of the mission was to
make pioneering measurements of the interplanetary medium from
the vicinity of the earth's orbit to 03 AUe The spin axis was
normal to the ecliptics and the nominal spin rate was 1 rpse.
The outer spacecraft surface was dlelectricy effectively
(because of the sheath potentiat) raising the Llow-energy
threshold for the solar wind plasma experiment to as high as
100 eVe Alsoy sheath-related coupling caused by the spacecraft
antennae produced interference with the wave experiments. The
spacecraft was capable of being operated at bit rates from 4096
to 8 bpsy variable by factors of two. While the spacecraft was
moving to perihelifon, 1t was generally operated from 64 to 256
bpsi and near 0.3 AUy 1t was operated at the highest bit rate.
Because of a deployment failure of one axis of the 32-my

tip-to-tipy dipole antennay one axis was shorteds causing the
antenna to function as a monopole. The major effect of this
anomaly was to dincrease the effective instrument thresholdsy
and to introduce additional uncertainties 1n the effective
antenna lengthe Instrument descriptions written by the
experimenters were published (some in Germany some in English)
in the Jjournal Raumfahrtforschungs ve 19y ne Sy 1975.

HELIO0S=Ay FECHTIG=mmmmmmm-meccccaacecnmaanas R et

INVESTIGATION NAME- MICROMETEDROID DETECTOR AND ANALYZER

NSSDC ID=- 74=-097A-12 INVESTIGATIVE PROGRAM
CODE EL-4/CO0-0P
INVESTIGATION DISCIPLINE(S)
INTERPLANETARY PHYSICS
INTERPLANETARY DUST
PERSONNEL
Pl = He FECHTIG MPI-NUCLEAR PHYS
0I - J. WEIHRAUCH MPI=-PHYS ASTROPHYS
BRIEF DESCRIPTION
The purpose of the experiment (E10) was to investigate
some theordies about the interplanetary dust including whether
or not (1) the number of particles increases toward the suny

(2) the cutoff for small particles is dependent
from the suns because solar oressure increases
and (3) the number densities of particles change near the
orbits of planetse The kinetic energy of dust particles
hitting a target with high velocity (several km/s) caused the
mater fal to vaporize and become partially donized. The
generated plasma cloud was then separated by appropriate
voltages dnto its negative (electron) part and into positive
fonse The mass and the energy of the dust oparticles was
determined from the impulse heightse A time-of-flight mass
spectrometer 1in connection with the target allowed the smatll
jon cloud to be analyzeds In this ways the investigation of
the chemical composition of the dust particles became possibles
The threshold for the detection of a particle was about 1.E-15
Qe Mass and energy determination was possible for partictes
Larger than about 1.E-14 g For particles larger than 1.E-13
gy a mass spectrum was gathered. For further detailsy see ppe
268-269 of Raumfahrtforschungy ve 19y ne 5y 1975,

on the distance
nearer the suny

HELIOS-Ay GURNETT===me=-eem-occccccccememcmmmooomcecooo -

INVESTIGATION NAME= SOLAR WIND PLASMA WAVE

NSSDC ID- 74-037A-04 INVESTIGATIVE PROGRAM
CODE EL-4/CO-OP
INVESTIGATION DISCIPLINE(S)
IONOSPHERES AND RADIO PHYSICS
PARTICLES AND FIELDS
PERSONNEL
PI - DeAs GURNETT U OF I0WA
01 - PeJe KELLOGG U OF MINNESOTA
0I = SeJeo BAUER GRAZ U
0l - ReGe STONE NASA=GSFC
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BRIEF DESCRIPTION

This experiment (ESa) shared the 32-my tip-to-tip
etectric antenna with experiments =05 and -06s The instrument
consisted of a 16-channel spectrum analyzer with approximately
Logarithmically equispaced center frequencies, 16 tog
compressorsy 16 R=C integrators for averaging the Llog
compressed electric field amplitude between readoutss 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 200 kH 2y

with four channels per decade of frequencye The Llog
compressors had a dynamic range O0f 100 dB. Sampling rate
depended 4n detail on the spacecratt bit rate and telemetry
formate. The fastest real-time telemetered rate was for 15
averages and 16 peak values to be sampled every 1125 s.
Wwhenever a very strong signal was detected in a pre=-selected
channely the shock alarm data mode was inftiated in which the
electric field spectrum, magnetic fields and plasma data were
recorded 1into spacecraft memory for a period starting before
and terminating after the triggering signal time. The maximum
sampling rate of the spectrum data 1n this mode was 14,2
samples per s for each channel. One half of the dipole antenna
tailed to extend properly and was short circuited to the
spacecraft ground. The resultant configuration was that of a
monopole which was calculated to have an effective Length of

approximately 8 me The primary detrimental effects were the
Loss of 6 dB 1in € fleld sensitivity due to the shortened
antenna and the 4ncrease in the 178 kHz channel by 25 dB.
Solar celtl and sheath effects caused interference in the lowest
6 channels (which was Lless severe with increasing channel
frequencyle For more detaflsy, see Jo Geophyse. Resey Vo 82y po
632y 1975y and ppe 245-247 of Raumfahrtforschungs ve 199 ne Sy
1975,

cemcwme HELIOS=Ay GURNETT-eremmcmmccecscccacnracccccmcrmnnanane

INVESTIGATION NAME- FINE FREQUENCYy COARSE TIME RESOLUTION
SPECTRUM ANALYSIS

NSSDC ID- 74-097A-05 INVESTIGATIVE PROGRAM
CODE EL=-4/CO-0P
INVESTIGATION DISCIPLINE(S)
IONOSPHERES AND RADIO PHYSICS
PARTICLES AND FIELDS
PERSONNEL
PI = DeAe GURNETT U OF IOWA
0I = PeJe KELLOGG U OF MINNESOTA
0I - SeJe BAUER GRAZ U
0T = ReGe STONE NASA=GSFC
BRIEF DESCRIPTION
This experiment (ESb) shared the 32-my tip-to-tip
electric dipole antenna with experiments =-04 and =-06.
Instrumentation consisted of three tunable plasma wave

receiversy, a fixed-frequency wideband receivery and a waveform

samplers The tunable receivers and wideband receiver provided
data for dfirect telemetry to earthe Each of the tunable
receivers covered a different frequency band in the range 1 Hz
to 200 kH2. The high-frequency recefver had 96 frequency

settings separated by about 4Xs and covered the frequency range
6.4 kHz to 205 kHze The mid-range receiver had 48 frequency
settings separated by about 8%y and covered the range 208 Hz to
6.07 kHz. The Low=-frequency receiver had 24 settings with 15%
separations anc covered the range 11 Hz to 309 Hze The
response time of the low-frequency receiver was approximately 1
sy necessitating the dnclusion of the wideband receiver to
obtain 4dnformation about the angular distribution of waves
appearing in the low-frequency band. This receiver covered the
frequency range 1 Hz to 200 Hze The time resolution depended

in detail on the spacecraft telemetry formaty bit rates and
experiment operational mode. When the shock alarm mode became
activatedy data from the waveform sampler were read finto

spacecraft memory for a period starting before and ending after
the triggering event. In this modes the instantaneous voltage
across the antenna was passed through a low-pass filter with
corner frequency dependent on the sampling ratey and measured
at discrete dntervalsy the most rapid being 2.2 ms. One half
of the electric dipote failed to deploy properlys and became
short-circuited to ground. The resulting configuration was
that of a monopole with an operational effective length of
about 8 me This resulted in a 6-dB loss in sensitivitys and an

increased receiver noise Levely particularly at Low
frequencies. In additiony the high-gain telemetry antenna
produced additional interference. For a more detalled
discussiony see pe. 248 of Raumfahrtforschungs ve 19y ne Sy
197S5.

—emeam= HELIOS=Ay GURNE TT==seemee= N B it L LT .-

INVESTIGATION NAME- 2645-KHZ TO 3-MHZ RADIO WAVE

NSSDC 1D=- 74-097A-06 INVESTIGATIVE PROGRAM

CODE EL-4/CO-OP

INVESTIGATION DISCIPLINE(S)
RADIO PHYSICS
PARTICLES AND FIELDS
SOLAR PHYSICS



PERSONNEL

Pl - DeAe GURNETT U OF 10WA

0I - Pe.Je KELLOGG U OF MINNESOTA

0I = ReRe WEBER NASA=GSFC

0l = ReGs STONE NASA=GSFC
BRIEF DESCRIPTION

This experiment (ESc) shared the 32-my tip-to=-tip,

electric dipole antenna with experiments -04 and -0S5. A dual

(redundant) 16-frequency channel radiometery with approximately
logarithmically spaced channelsy was used to detect type III
radio emissions associated with solar flare events in the
frequency band 2645 kHz to 3 MHz. The experiment sampling rate
was synchronized such that each spacecraft revolution was
divided 14into 32 sectors. The sequence and frequency of
sampling depended on the instrument operational mode (one of
four) and the spacecraft o5it rate. The most rapid sanpling
possible for a single-frequency channel was once every 1/32 of
a satellite spin perfods or about .03 s. A typicat sampling
sequence was for one frequency channel to be sampled for 16
sectors (1/2 vrevolution)y 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 dB above

expected Llevelsy and a lLoss of 6 dB in gain., Another problem
Was unexpected 1interference with the high~gain telemetry
antennae This added 60 dB RFI at 27.5 kHzy decreasing with

increasing frequencyy so that above 200 kHz 4t produced no
detectable interference. For more details about the fnstrument
and modes of operationy see pe. 250 of Raumfahrtforschungs v.
19y Ne Sy 197S.

KEPPLER===memececcecercrccccemcccrreccenan—cnaa

==e=e== HELIOS=A,

INVESTIGATION NAME- ENERGETIC ELECTRON AND PROTON DETECTOR

NSSOC ID- 74-0974-10 INVESTIGATIVE PROGRAM
CODE EL-4/CO-0P
INVESTIGATION DISCIPLINE(S)
PARTICLES AND FIELDS
PERSONNEL
PI - Ee KEPPLER MPI-AERONOMY
0I - Be WILKEN MPI=AERONOMY
0l ~ Dede WILLIAMS APPLIED PHYSICS LAB

BRIEF DESCRIPTION

The objective of the experiment (E8) was to study the
origin and the distributfon mechanism of Low-energy electrons
and protonse. The dnstruments a magnetic spectrometer,

consisted of six semiconductor detectors with the field of view
in the plane of the ecliptice Soecies separation was achieved
by an 1{inhomogeneous magnetic field oriented perpendicular to
the particle path. Four electron and two proton detectors
measured electrons from 20 to 1000 keV and protons from 80 to
1000 keVe The proton measurements were made with a
two-detector telescope employing coincidence and
anticoincidence logice Both particle species were measured in
16 energy channels through pulse-height analysis. For further
information see pp. 261-263 of Raumfahrtforschungs ve 19y ne 5,
1975.

=ee-=c- HELIOS-Ay KUNDT==rememcmen ————eeen LG E LR R PRSP
INVESTIGATION NAME- CELESTIAL MECHANICS

NSSDC ID- 74-0974-14 INVESTIGATIVE PROGRAM
CODE EL~-4/CO-0P
INVESTIGATION DISCIPLINE(S)
ASTRONOMY
CELESTIAL MECHANICS
PERSONNEL
PI = We KUNDT U OF HAM3URG
0l - WeGe MELBOURNE NASA=JUPL
BRIEF DESCRIPTION
This experiment used the tracking data to obtain a

detailed spacecraft orbit and improved knowledge of the orbital

elements of the earth-moon system and general relativity
parameters.
------- HELIOS=Ay KUNOW====coocacceeccccmmcccccccrnacmconccconan

INVESTIGATION NAME- COSMIC=-RAY PARTICLES

NSSDC 1D0- 74-097A-07 INVESTIGATIVE PROGRAM

CODE EL-4/C0-0P

INVESTIGATION DISCIPLINE(S)
PARTICLES AND FIELDS
COSMIC RAYS

38

PERSONNEL

Pl = H. KUNOW U OF KIEL

Ol = GoHs WIBBERENZ U OF «IEL

0l - Ge. GREEN U OF KIEL

01 = M. MUELLER=-MELLIN U OF KIEL

0l - M, WITTE MPI-AERONOMY

0l - He. HEMPE U OF KIEL
BRIEF DESCRIPTION

The objective of the experiment (E6) was to study

high-energys chargedy cosmic-ray particles of solars planetarys

and galactic origin in interplanetary space. Protons and alpha

particles with energtes >1.3 MeV/nucleony and electrons 0.3
MeV were measured within interplanetary space over the range
from 043 to 1.0 AU. The instrumenty a particle telescope with
a 55-deg field of viewy consisted of five semfconductor

detectorsy one sapphire Cerenkov countery and one scintillation
countery all enclosed by an anticoincidence cylinder. The
telescope was calibrated prior to Llaunch using radfoactive
sourcesy particle acceleratorsy and ground-level muons. It
measured protons and alpha particles in six channels (1.3-3.3,
3e3-13y 13-27y 27-374y 37-45y and >45 MeV/nucleon) and electrons
in five energy channels (0e3~0e8y 048-2y 2-3y 3=4y and >4 MeV).

For more detail see pp. 253-257 of Raumfahrtforschungy v. 19,
Nne Sy 1975.
------- FEL10S=Ay LEINERT==ooocccmme o e eecmmccccacrcoaaann

INVESTIGATION NAME- Z00IACAL LIGHT PHOTOMETER

NSSDC ID=- 74-097A-11 INVESTIGATIVE PROGRAM
CODE EL-4/CO-0P
INVESTIGATION DISCIPLINE(S)
INTERPLANETARY PHYSICS
ZODIACAL LIGHT
PERSONNEL
PI = C. LEINERT MP1-ASTRONOMIE
0I - E. PITZ MP I~ASTRONOMIE

BRIEF DESCRIPTION

This experiment (E9) consisted of three photometers
Looking at 15 degs 30 dege and 90 deg from the ecliptic. These
photometers observed the dntensity and polarization of the
zodiacal Light 4n UV, bluey, and visual bands. The purpose of
this experiment was to obtain informatfion about the spatial
distributiony sizey and nature of 1interplanetary dust
particles. For further details, see pPe 264-267 of
Raumfahrtforschungy ve 19y ne S5y 1975,

HELIOS=Ay NESSwwweceecccccmaccccccancrcmcca e ccaana

INVESTIGATION NAME- FLUXGATE MAGNETOMETER FOR AVERAGE FIELDS

NSSDC ID- 74-097A4~-02 INVESTIGATIVE PROGRAM
CODE EL-4/CO=-0P
INVESTIGATION DISCIPLINE(S)
PARTICLES AND FIELDS
PERSONNEL
PI = N.F. NESS NASA=GSFC
0l - F. MARTANI U OF ROME
OI = LeFe BURLAGA NASA-GSFC
0I = S.Ca CANTARANO CNRy SPACE PLASMA LAB
BRIEF DESCRIPTION
This experiment (E3) consisted of a boom-mounted,
triaxial-fluxgate magnetometer. An  automatic inflight range
switch system selected the optimum of four ranges that were
minus to plus 16y 48y 144, and 432 nT per sensore These had

corresponding digitization
0409y 0428y and 0484 nT,

resolutions of minus to plus 0.03,
A4 sensor flipper was actuated every
36 h to assist 1in sensor zero level determination. For
telemetry bit rates above 256 bpsy vector measurements were
made at rates between 1 and 16 per sy depending on bit rates.
At Llower bit ratesy averages and variances were computed on
board for transmission to earthe

FELIOS=Ay NEUBAUER===vecccccmccccnrmrecccmcccaaccccem—a

INVESTIGATION NAME- FLUXGATE MAGNETOMETER FOR FIEL)D

FLUCTUATIONS

INVESTIGATIVE PROGRAM
CODE EL-4/C0-0P

NSSDC 1D~ 74-0974-01

INVESTIGATION DISCIPLINE(S)
PARTICLES AND FIELDS

PERSONNEL
Pl = FeMe
0l - A.

NEUBAUER
MAIER

U OF COLOGNE
BRAUNSCHWEIG TECH U

BRIEF DESCRIPTION

The Anstrument (E2) consisted of a triaxial fluxgate
magnetometer mounted on a 2.75-m boom to make magnetic field
measurements up to 4 Hze. Data from each axis were first sent
through a low-pass filter with the 3-dB attenuation point at 4
HZe Depending on the telemetry format and bit ratey the data
were fed either 4dnto a time-averaging computer or directly
connected to telemetry. A shock {dentification computer
triggered the storage of rapid-rate data in the spacecraft



memory when there were discontinuities in the variations of the
ambient magnetic fielde Two measurement ranges were useds plus
or minugs 100 and 400 nT with resolutions of plus or minus 0.2
and 0.8 nT, respectively. The instrument was equipped with a
flipper mechanismy which reoriented each sensor by 90 deg
periodicallye. For detailed information, see p. 232 of
Raumfahrtforschungs ve 19y ne 5S¢ 1975,

HELI0S-Ay NEUBAUER----=c=sc===c=n —————————— it

INVESTIGATION NAME- SEARCH COIL MAGNETOMETER

NSSDC ID- 74-097A-03 INVESTIGATIVE PROGRAM
CODE EL-4/C0-0P
INVESTIGATION DISCIPLINE(S)
PARTICLES AND FIELDS
PERSONNEL
P1 - FeM. NEUBAUER U OF COLOGNE
0l - G. DEHMEL BRAUNSCHWEIG TECH U

BRIEF DESCRIPTION

This experiment (E4) was designed to investigate the
magnetic component of electromagnetic waves in the solar wind
from 0e3 to 1.0 AU. By means of its waveform channel (WFC) the
rapid variations of the magnetic field were measured up from
plus or minus 8.75 nT to plus or minus 275 nT in three
orthogonal directions from & to 128 Hz. A spectrum analyzer
observed the field components 1in the ecliptic plane and
perpendicular to 1ty to obtain the power spectral density and
peak values for eight Logarithmically spaced channels in the
range from 4.7 to 2200 Hze. Because of the large amount of data
produced by this experimenty an adaptive data reduction was
appliede For 1interesting time {intervals selected by the
fluxgate magnetometer (74-097A-01y Neubauer) or Gurnett (~04),
waveform data could be read into an on-board memory at a rapid
rate to be transmitted slowly afterwardses For more detailed
{nformation see pe 241 4n Raumfahrtforschungs ve 19y ne Sy
1975.

HELIOS-Ay ROSENBAUER===mmemmme—a-eccccc——ecaceconaaena-

INVESTIGATION NAME- PLASMA DETECTORS

NSSDC 1D- 74-0374-09 INVESTIGATIVE PROGRAM
CODE EL-~4/C0-0P
INVESTIGATION DISCIPLINE(S)
PARTICLES AND FIELDS
SPACE PLASMAS
PERSONNEL )
PI - HeRe ROSENBAUER MPI=-AERONJIMY
01 - He PELLKOFER MPI=-EXTRATERR PHYS
0l = JeHe WOLFE NASA~ARC
BRIEF DESCRIPTION
This experiment (E1) employed three plasma analyzers for
positive 1ons and one for electronse ALL detectors were

mounted normal to the spin axise Positive ions with energy per
charge within the range 0.155 to 15.32 keV/Q were measured in
two angular dimensions using a combination of 2 hemisphericaly
a quadrisphericaly and a sinusoidally shaped electrostatic
analyzere Electrons with energy from 0.5 to 1660 eV were
measured with a hemispherical electrostatic analyzer in one
dimension. The experiment operated 4n several modesy with
differing time resolution depending 1n detail on telemetry
format and satellite bit rate. Typical time resolution was on
the order of a minute. Alsoy whenever the specfal shock alarm
mode was triggered by experiments -04 or =01,
high-time-resolution oplasma data for a period before and after
the event was recorded into spacecraft memory for later
transmission. Because the spacecraft body was dielectricy
sheath potentials of up to 100 ev degraded the usefulness of
data taken 4n the lower electron-energy channels. This
phenomenon was judged to have minimal effects on the usefulness

of the 1on data. For more detailed information see p. 226 of
Raumfahrt forschungs ve 1%y ne Sy 197S.
------- HELIOS=Ay TRAINOR==-=m=ccm-——eccccceaeemeeenoocaaonomax

INVESTIGATION NAME- GALACTIC AND SOLAR COSMIC RAYS

INVESTIGATIVE PROGRAM
CODE EL-4/CO-0P

NSSDC I0- 74-097A-08

INVESTIGATION DISCIPLINE(S)
COSMIC RAYS
PARTICLES AND FIELDS

PERSONNEL
PI - Je.He TRAINOR NASA =GSFC
0I - E.Cs ROELOF APPLIED PHYSICS LAB
0l - BeJeo TEEGARDEN NASA=GSFC
0I - FeBe MCDONALD NASA HEADQUARTERS
0I = KeGe MCCRACKEN CSIRO
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BRIEF DESCRIPTION

The detector complement of this experiment (E7) consisted
of three separate delta E£/detta x vs E telescopes and a
proportional counter for monitoring solar X-rays in the range
2-8 keVe. The high-energy telescope had a geometric factor of
0.22 sq cm=sr and measured electrons in three ranges between 2
and 8 MeVy and protons and alpha particles in three ranges
between 20 and 56 MeV/n. Protons above 230 MeV are also
measureds The first low-energy telescope (geometric factor was
0,155 sq cm-sr) measured protons and z >1 particles in three
ranges between 3 and 21 MeV/n. The second low-energy telescope
(geometric factor was 0.015 sa cm=sr) measured protons in
several ranges between 0,12 and 2.1 MeVy alpha particles 1n the
ranges 0.6-2.1 and 6-21.2 MeV/ny and electrons in four ranges
between D0.12 and 2 MeVe For a number of coincidence modess
counting-rate data sectored into efght 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 opt imum conditionsy five events per second were
pulse-height analyzed and the rate data cycle was of the order
of S mine At the slowest combination of bit rate and format, 2
complete data cycle required about 2.5 he See IEEE Transe. on
Nuce -Scfiey NS=229 pe 570y 1975, and Raumfahrtforschungs ve 19
Ne S¢ ppe 258-260y 1975y for further details.

e r R kAN Rr R An ke n st ranwr HILAT#ovesananwedesndasnwrnandwedn
SPACECRAFT COMMON NAME- HILAT
ALTERNATE NAMES~- STP P83=-1y P83-1
14154
NSSDC ID- 83-063A

WEIGHT- 24843 KG
UNITED STATES

LAUNCH DATE- 06/27/83
LAUNCH SITE- VANDENBERG AFB»
LAUNCH VEHICLE=- SCOUT

SPONSORING COUNTRY/AGINCY
UNITED STATES
CANADA

DOD=-USAF
NRC

ORBIT PARAMETERS

ORBIT TYPE=- GEOCENTRIC EPOCH DATE~

ORBIT PERIOD~ 101.5 MIN INCLINATION- 82.2 DEG

PERIAPSIS~ 828+2 KM ALT APOAPSIS~ 83048 KM ALT
PERSONNEL

PM = KeAe POTOCKI APPLIED PHYSICS LAB

PS = EeJe FREMOUW PHYSICAL DYNAMICS, INT
BRIEF DESCRIPTION

The HILAT satellite (also known as PB3-1) was a

refurb ished TRANSIT satellite which carried experiments
intended to provide remote-sensing and in-situ measurements of

physical quantities Likely to provide insight into the dynamtcs
of plasma-density 4irregularity formation in the high-latitude
fonosphere. The main objectives of the HILAT mission were (1)

to extend the data base on f{rregularity strength and
three-dimensional shapey (2) to probe several hypotheses about
the developmenty transports, and decay of
scintillation-producing drregularitiess (3) to document the

role of convective instabilities at high Latitudes, and (4) to
describe the rote of peculiarly high-Latitude influences such
as particle precipitation and other aspects of
fonospheric/magnetospheric couplinge. The satellite was
three-axis stabilized by means of a TRANSIT gravity-gradient
boom and an added momentum wheel for yaw stabilization. The
altitude was selected to be sufficiently high for scintillation

and 1imager operation but low enough for the varfious in=-situ
measurementses The dnclination was chosen to give overhead
passes nearly along the geomagnetic meridian at the preferred

receiving Locations. The orbit precessed 24 hours in

approximately 6 monthsy so that observations during all hours
of the day and night were possible in roughly one calendar
seasone

------- HILATy HARDY=====-accccmcec-ecccccererasmacenosaeaacao

INVESTIGATION NAME- ELECTRON SPECTROMETER

NSSDC ID- 83~063A-04 INVESTIGATIVE PROGRAM

SPACE TEST PROGRAM
INVESTIGATION DISCIPLINE(S)

MAGNETOSPHERIC PHYSICS
IONOSPHERES
PARTICLES AND FIELDS

PERSONNEL

PI - De.A. HARDY USAF GEOPHYS LAB

BRIEF DESCRIPTION

As a means for identifying primary 1onization and energy
input to the F Llayery HILAT carried an electron spectrometers
The spectrometer could measure the number and energy flux of
electrons in each of 16 channels in the energy range between 20
eV and 20 keVs The {instrument contained sensors for viewing at
the zenithy at the nadiry and at 40 deg to the zenithe It had
three operating modesy including one designed for
identification of finely structured precipitations 1In this
modey edight channels from a given Look direction could be
sampled often enough to yield Low-energy (20 to 600 eV) spectra
with an in-track resolution of about 310 m.



HILATy HUFFMAN===-eccmacccacaocmaan B et L

INVESTIGATION NAME- AURORAL IONOSPHERIC MAPPER

NSSDC ID- 83-063A-05 INVESTIGATIVE PROGRAM
SPACE TEST PROGRAM
INVESTIGATION DISCIPLINE(S)
MAGNETOSPHERIC PHYSICS
IONOSPHERES
PERSONNEL
PI = ReEo HUFFMAN USAF GEOPHYS LAB
PI = Cele MENG APPLIED PHYSICS LAB

BRIEF DESCRIPTION

The Aurorat/Ionospheric Mapper (AIM) dnstrument was
intended to give simultaneous synoptic 4nformation through
optical remote sensing of the d{onosphere. The instrument
consisted primarily of a vacuum-ultraviolet (VUV) imaging
spectrometer which could operate in any of three modes. The
most ambitious mode provided an image at any of six selectable
wavelengths 4n the band 1150 to 2000 Ay with a bandwidth of 30
Ao Cross=-track Lline scans of 134.4 deg by 1.5 deg with 336
pixels per line could yield nadir resolution of 3 by 13 km at
350-km attitude. The other two modes were fixed nadir-viewing
ones with a field-of-view of 1.5 deg by 0.4 dege One of these
modes wWas a spectrophotometer mode in which a 30-A filter could

be swept from 1150 A to 2000 A. The other mode was a stmple
fixed-wavelength photometer mode. In addition to its vuv
spectrophotometer, the AIM payload contained a pair of

nadir-viewing visual-wavelength photometers,
3914 A and the other operated at 6300 A.

One operated at

ewemece HILATy POTEMRA=m===ee= svcecne ccmccmrcnannn

INVESTIGATION NAME~ THREE=-AXIS FLUXGATE MAGNE TOMETER

NSSDC ID- 83-063A-03 INVESTIGATIVE PROGRAM
SPACE TEST PROGRAM
INVESTIGATION DISCIPLINE(S)
IONOSPHERES
MAGNETOSPHERIC PHYSICS
PERSONNEL
PI = TeAse POTEMRA APPLIED PHYSICS LAB

BRIEF DESCRIPTION

The three-axis fluxgate magnetometer was designed to
measure the local vector magnetic fietd with a precision of 12
nT at a resolution of about 400 me About 20 vector samples per
second could be measurede.

=e===== HILATy RICH

INVESTIGATION NAME- PLASMA MONITOR

NSSDC ID- 83-063A-02 INVESTIGATIVE PROGRAM
SPACE TEST PROGRAM
INVESTIGATION DISCIPLINE(S)
MAGNETOSPHERIC PHYSICS
IONOSPHERES
PARTICLES AND FIELDS
PERSONNEL
PI = FeJe RICH USAF GEOPHYS LAB
0I - We.B. HANSON U OF TEXASy DALLAS
0 - ReAe HEELIS U OF TEXAS, DALLAS

BRIEF DESCRIPTION

This payload was designed to provide several fn~situ
measurements related to plasma density firregularities in the
fonosphere and consisted of the following three instruments: a

Langmuir probesy a retarding-potential analyzer (RPA)y and an
ion drift meter. These 1instruments were mostly of proven
design, Once 1in 64 secondsy a 2-s voltage sweep of the
Langmuir orobe was made to obtain direct measurements of the
electron density and temperature and refinement ot the RPA

measurementsy including assessment of the spacecraft potent fal.
Between sweepsy the Langmuir-probe voltage was held in the
electron saturation region and current was employed to measure
plasma-density fluctuationse Its output was sampled 32 times
per secondy Llogarithmically amplifiedy and passed through a
bank of filters centered at 70y 120, 700, and 2200 Hz. The
filter outputs were detected and sampled once oer second to
give samples ofy, respectively, 100-my 60-my 10-my and 3-m
irregularity strength at the satellite altitude {830 km)y with
orecisfons of about plus or minus 1X and resolutions of about 7

kme The RPA measured the plasma density with a precision of
about plus or minus 25X and a spatfal resolution of about 4.7
km by sensing 4{ons during 28 rapid voltage sweeps in a 64-=s
operating sequence. In this RPA sequencey there were also
stower sweeps for providing more accurate measurements of jon
temperature and dominant-ion mass. The An-track fon drift
speed was measured wWith the RPA three times every 2 seconds,
with a resolution of about 4.7 km and a precision of about 200
m/se The don drift meter measured the cross=-track drift

velocity at the rate of 16 vectors per second with a resolution
of about 460 meters and a precision of about 30 m/s. From
these measurements of 1on drift, the local convective electric
field 4ntensity could be determined.
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INVESTIGATION NAME=- COHERENT BEACON

NSSDC ID- 83-063A~01 INVESTIGATIVE PROGRAM
SPACE TEST PROGRAM
INVESTIGATION DISCIPLINE (S)
IONOSPHERES AND RADIO PHYSICS
PERSONNEL
PI - CeLo RINDO SRI INTERNATIONAL
Ol = Ps.Ae FORSYTH WESTERN ONTARIO U

BRIEF DESCRIPTION

The coherent beacon experiment used both phase
measurements and amplitude measurements to enhance the utility
of scintillation measurements for the remote sensing of plasma
density dirregularities in the ionosphere. The experiment could

transmit coherently on five frequencies: one at VHF (138 MHZ )y
three at UHF (390y 413y and 536 MHz)y and one at L band (1239
MH2) o Complex=-signal scintillation measurements were possible

at both
obtain
the

VHF  and UHFe The triplet of UHF signals was used to
the total electron content (TEC) from measurements of
second difference of phase. The Le-band sfignal served as a
phase reference for the VHF and UHF scintiltation measurements
and could also be wused for observations of amplitude
scintillation at L bande Use of a moderate gain (about 9 dB)
broad-beam steerable antenna allowed the measurement of minimum
detectable phase fluctuations at UFH and VHF of 6 deg at Llow
elevations and of about 1 degree overhead. These values are

for post-detection bandwidths of 100 Hzy corresponding to a
sampling resolution of about 30 m in an overhead phase screen
at 350-km altitude. A considerably narrower post-detection
bandwidth value was wused for TEC measurements, ylelding a
minimum detectable value on the order of 1E£15 electrons/sq m
with an overhead sampling 4nterval of about 3 km in the F
Layers

LR Y R R R ) HINOTORI®awaonanmuannsatnnannanonn

SPACECRAFT COMMON NAME- HINOTORI
ALTERNATE NAMES- ASTRONOMICAL SATELLITE=A, ASTRO-A
12307

NSSDC 1D~ 81-017A
LAUNCH DATE- 02/21/81

LAUNCH SITE- KAGOSHIMA, JAPAN
LAUNCH VEHICLE~ M=3$S

WEIGHT~ 188, KG

SPONSORING COUNTRY/AGINCY
JAPAN IsAs
INITIAL ORBIT PARAMETERS

ORBIT TYPE- GEOCENTRIC EPOCH DATZ- 02/22/81

ORBIT PERIOD=- 96.2 MIN INCLINATION- 31.3 DEG

PERIAPSIS~- S48. KM ALT APOAPSIS- 603, KM ALT
PERSONNEL

PM = Y. TANACA Isas

PS = K TANAKA U OF TOKYO
BRIEF DESCRIPTION

The main objective of the ASTRO-A mission was the

detailed study of solar flares during solar maximume. Principal

investigations were (1) imaging of solar flare X=rays in the
range 10 to 40 keV by means of rotating modulation collimators
and (2) spectroscopy of X-ray emission Lines from highly
ifonfized iron 1n solar flares in the range 1.7 to 2.0 A by means
of a Bragg spectrometer, Wavelength scanning was achieved by
the spacecraft revolutions with an offset pointing of the spin
axis with respect to the sun. Investigations (1) and (2) each
had a time resolution of 6 s. 1In additiony the following
investigations were included: three solar flare X-ray monitors
that recorded the time profile and spectrum of the X-ray flares
in the range 2 to 20 keVy a solar flare gamma-ray detector for
the range 0.2 to 9.0 MeVy, a particle detector that monitored
electron flux above 100 keVs and plasma probes for the
measurement of electron density and temperaturee.

HINOTORIy HIRAQ-=w=mcccecrec o cccacccccccacrcae e -

INVESTIGATION NAME~ PLASMA PROBES

NSSDC 1D~ 81-0174-0¢ INVESTIGATIVZ PROGRAM
SCIENTIFIC SATELLITE
INVESTIGATION DISCIPLINE(S)
IONOSPHERES AND RADIO PHYSICS
SPACE PLASMAS
PERSONNEL
PI = Ke HIRAD ISAs
PI = Fo OYA U OF TOHOKU
0I = Ko OYAMA ISAS
oI - T. TAKAHASHI U OF TOHOKU



BRIEF DESCRIPTION

This experiment used plasma probes to measure electron
density and electron temperature during the solar maximum
periode.

——————— HINOTORIy KONDO==-emamae=~ D cmememmaccmm———eee —————

INVESTIGATION NAME- SOLAR FLARE GAMMA-RAY DETECTOR 1IN
0e2-9+0 MEV RANGE

NSSOC ID- 81-017A-04 INVESTIGATIVE PROGRAM
SCIENTIFIC SATELLITE
. INVESTIGATION DISCIPLINE(S)
SOLAR PHYSICS
PERSONNEL
PI =~ I KONDO U OF TOKYO
PI = Ke OKUDAIRA RIKKYO U
0I = Y. HIRASHIMA RIKKYD U
0l =~ M. YOSHIMORI RIKKYO U
BRIEF DESCRIPTION
This experiment measured gamma=-rays from solar flares in
the energy range 0.2 to 9.0 Mev with a scintillation counter.

HINOTORIy MATSUOKA==mmmmmmmoc-meeccccomeememmnmmanaomaa

INVESTIGATION NAME~ TIME PROFILE AND SPECTRA OF X~-RAY FLARES
IN THE 2-20 KEV RANGE

NSSDC I1D- 81-017A-03 INVESTIGATIVE PROGRAM
SCIENTIFIC SATELLITE
INVESTIGATION DISCIPLINEC(S)
SOLAR PHYSICS
PERSONNEL
PI - M. MATSUOKA I1SAS
0l - K. KOYAMA I1SAS
0 = He INOUE ISAS
0l - Y. TANAKA ISAS
BRIEF DESCRIPTION
This experiment used a gas scintillation proportional
counter to record time orafiles and spectra of solar X-ray
flares 1in the 2- to 20-keV and above 20-keV rangese

HINOTORIy TAKAKURA=m=me==cccm-ceececocmanaax mmmm—————ae

INVESTIGATION NAME- SOLAR FLARE 5=-40 KLV X=RAYS USING
ROTATING MODULATION COLLIMATOR IMAGING

NSSDC ID~ 81-0174-01 INVESTIGATIVE PROGRAM
SCIENTIFIC SATELLITE
INVESTIGATION DISCIPLINE(S)
SOLAR PHYSICS
PERSONNEL
PI - Te TAKAKURA ISAS
0I - Se MIYAMOTO 0SAKA U
0I = Yo CGAWARA ISAS
0l - Ka OK1I U O0F TOKYO
0l - Ta MURAKAMI ISAS
0l - S. TSANETA ISAS
BRIEF DESCRIPTION
This experiment used rotating modulation collimators to
image solar flare X-rays in the energy range of 10 to 40 keV.

The time resolution was & se
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INVESTIGATION NAME- ELECTRON FLUX ABOVE 1008 KEV PARTICLE
DETECTOR MONITOR

NSSDC 1D- 81-017A-05 INVESTIGATIVE PROGRAM
SCIENTIFIC SATELLITE
INVESTIGATION DISCIPLINE(S)
SOLAR PHYSICS
PARTICLES AND FIELDS
PERSONNEL
PI = He TAKEUCHI INST PHYS + CHEM RES
0I = Toe IMAI INST PHYS + CHEM RES
01 - Te KOKRNO INST PHYS + CHEM RES
BRIEF DESCRIPTION

This experiment used a pair of proportional counters to
monitor solar electron flux above 100 keVe

INVESTIGATION NAME~ SOLAR FLARE X-RAY BRAGG SPECTROSCOPY IN
172240 A RANGE
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NSSOC 1D- 81-017A-02 INVESTIGATIVE PROGRAM
SCIENTIFIC SATELLITE
INVESTIGATION DISCIPLINELS)
SOLAR PHYSICS
PERSONNEL
PI - K. TANAKA ISAS
0I = Fe MORIYAMA ISAS
0I - Ke NISHI U OF TOKYO

BRIEF DESCRIPTION

This experiment
spectroscopy of
in solar flares.

used a Bragg spectrometer to study the
X=ray emission Lines from highly fonized fron
The spectral range covered was 1.7 to 2.0 A
Wavelength scanning was achieved by spacecraft rotation with
the spin axis offset slightly from the sun. The time
resolution was 6 s

wasaanrnarbanwnknsnnsnennwnrr K BULGARIA 1300wwwsunsnanwdninwie

SPACECRAFT COMMON NAME=- IK BULGARIA 1300

ALTERNATE NAMES= INTERCOSMOS BULGAR 1300y 12645
NSSDC 1D~ 81-075A
LAUNCH DATE=- 08/07/81 WEIGHT=- KG

LAUNCH SITE=-
LAUNCH VEHICLE= UNKNOWN

SPONSORING COUNTRY/AGINCY
BULGARIA
UsSeSeRe

BAS
INTERCOS

INITIAL ORBIT PARAMETERS

ORBIT TYPE- GEOCENTRIC EPOCH DATE- 08/08/81

ORBIT PERIOD=- 101.9 MIN INCLINATION= 81.2 DEG

PERIAPSIS~ 825+ <M ALT APOAPSIS~ 906e KM ALT
PERSONNEL

PM - AsGe IOSIPHIAN INTERCOSMOS

PM = KeBe SERAFIMOV CLSR-BAS

PS = MsMe GOGOSHEV CLSR=BAS

PS = 1. KUTIEV CLSR=BAS

PS = VeMs BALEBANOV IKI
BRIEF DESCRIPTION

The spacecraft contained a set of plasmay particles,

fieldsy and optical experiments that were designed and
constructed in Bulgariae. The spacecraft was three-axis

stabilized with the negative Z-axis pointing toward the center
of the earth and the X-axis pointing along the velocity vector.
The outer skin of the spacecrafty including the solar panels
was coated with a conducting material in order to allow the
proper measurement of electric flelds and low energy plasma.
Both active and passive thermal control were employeds The
solar panels supplifed 2 kilowatts and batterfes were used
during eclipse perfiodse. There were two tape recorderss each
with a capacity of 60 megabitse The transmitter radiated about
10 W in the 130 MHz band.

IK BULGARIA 1300y ARSHINKOV====e-ecccmccecencncncaccccan

INVESTIGATION NAMZ- TRIAXIAL FLUXGATE MAGNE TOMZTERS

NSSDC 1D- 81-075A-11 INVESTIGATIVE PROGRAM
SCIENCE
INVESTIGATION DISCIPLINE(S)
MAGNETOSPHERIC PHYSICS
PARTICLES AND FIELDS
PERSONNEL
PI - 1. ARSHINKOV CLSR~BAS
P1 - A. BOCHEV CLSR=-BAS
0l - L. JUSGOV IZMIRAN
BRIEF DESCRIPTION
The 1instrument consisted of three fluxgate magnetometers
that extended from the spacecraft along the negative Z-axis to

obtain the vector field. The range of field intensity covered
was plus or minus 644000 nT with a resolution of 2 nT.

1K BULGARIA 1300y BANKOV=====c===c-- cmmmm———— B

INVESTIGATION NAME- ION ORIFT METER AND RETARDING POTENTIAL

ANALYZER
NSSDC I10- 81-075A-01 INVESTIGATIVE PROGRAM
SCIENCE
INVESTIGATION DISCIPLINE(S)
IONDSPHERZS
PARTICLES AND FIELDS
PERSONNEL
PI = L. BANKOV CLSR-3AS
0l - Be. KIROV CLSR=-BAS
Ol ~ MeGe GUSHEVA CLSR=BAS
0l - VeGe ISTOMIN IKI



BRIEF DESCRIPTION

The instrument consisted of a Retarding Potential
Analyzer (RPA) and an lon Drift Meter (IDM) that pointed out
along the spacecraft X-axise This set of instruments was
capable of measuring the three components of the ion velocity
vector from 0.1 to 5 km/sy the fon density from 1.£2 to 1.E6
per cm cubedy the {fon temperature from 600 to 104000 deg Ky
plasma 4rregularitifes from 0.1 to 100%y the photoelectron
energy range from 1 to 30 eVy and the mass range from 1 to 56
Ue For more detatls on the IDM see Lo Go Bankov et ale.s Adve
Space Ress Ve 29 Ne 7y ppe 71=T74, 1983,

IK BULGARIA 1300y DACHEV=woewc-ccecoraceaccccccaca e

INVESTIGATION NAME- LOW-ENERGY ELECTRON-PROTON ELECTROSTATIC
ANALYZER ARRAY IN 3 ORTHOGONAL DIRECTIONS

NSSDC ID- 81-075A-05 INVESTIGATIVE PROGRAM
SCIENCE
INVESTIGATION DISCIPLINE(S)
PARTICLES AND FIELDS
MAGNETOSPHERIC PHYSICS
PERSONNEL
PI = TS. DACHEV CLSR=-BAS
0I = Y MATVIYCHUK CLSR~BAS
0I - I. IVANOV CLSR-BAS
0I = M. TELZOV IKI

BRIEF DESCRIPTION

The 1dinstrument consisted of three sets of eslectrostatic
analyzers (ESA)i each set had three ESAsy one to measure
protons and two to measure electronss The angular field of

view for each individual analyzer was 7 deg x 24 dege. One set
viewed out along the spacecraft Z-axis and the other two along
perpendicular axes 1{fn the spacecraft X-Y plane at azimuthal
angles of S0 and 140 dege The energy per charge range from 0.2
to 15 keV/Q could be covered by up to 16 channels/s and the
energy resolution adjusted to 0«1y 042y Or 0e3s The flux range
Was 1.E4 to 1.E9 particle/(sq cm=sr-keV=-s),

IK BULGARIA 1300y GOGOSHEV-=--=eecccaccmceccccacannrcnccn

INVESTIGATION NAME- VISIBLE AIRGLOW PHOTOMETERS

NSSDC ID- 81-075A-08 INVESTIGATIVE PROGRAM
SCIENCE
INVESTIGATION DISCIPLINE(S)
ATMOSPHERIC PHYSICS
PLANETARY ATMOSPHIRES
PERSONNEL
PI = MeMe GOGOSHEV CLSR=A0
0l = NePe PETKOV CLSR=A0Q
0l - TS.Ne GOGOSHEVA CLSR=A0
0l ~ A. KUZMIN IKI

BRIEF DESCRIPTION
The dnstrument consisted of two optical channels with
interference filters at wavelengths (in A) of 4278 44861y 5577,

6300y 6345 and 7320. The field of view of one channel was 3
dege The second channel viewed plus and minus 15 deg from the
nadir in 6300 A and was done by a mirror scanning over this
range so that an image of the upper atmosphere in the red line

of oxygen was obtained.
Z-axise The sensitivity
kilorayleighs. For more
Gogoshev et alsy Adv,
1983,

The nadfr was the spacecraft negative
range was 10 rayleighs to 100
details on this instrument see M.
Space Reses Ve 29 nNe Te ppe 115-120s

IK BULGARIA 1300y GOGOSHEV====w-e~ccccouccccccncaccanaa

INVESTIGATION NAME- WAVELENGTH SCANNING UV PHOTOMETER

NSSDC I1D- 81-075A~09 INVESTIGATIVE PROGRAM
SCIENCE
INVESTIGATION DISCIPLINE(S)
ATMOSPHERIC PHYSICS
PLANETARY ATMOSPHERES
PERSONNEL
PI = M.Me GOGOSHEV CLSR=-ADQ
0l = STele SARGOICHEV CLSR=AO
0I - B. MENDEVA CL SR=-BAS
0I = LePeo SMIRNOVA IKI
BRIEF DESCRIPTION
The dinstrument consisted of a Lined grating spectrometer
that scanned from 1150 to 2600 A with a resolution of 10 A.
The field of view was confcal with a half angle of 4.5 deg
centered on the nadiry which was the spacecraft negative
Z-axise. The dntensity range covered from 80 rayleighs to 200
ki1lorayleighse. The 1{instrument was capable of neasuring the

nightglow and the dayglow atmospheric spectrae
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INVESTIGATION NAME- SPHERICAL ELECTROSTATIC ION TRAP

NSSOC ID- 81-0754-02 INVESTIGATIVE PROGRAM
SCIENCE
INVESTIGATION DISCIPLINE(S)
PARTICLES AND FIELDS
IONOSPHERES
PERSONNEL
PI = Te IVANOVA CLSR=3AS
oI - T. SAMARDZHIEV CLSR=BAS
0I - S. HALOVA CLSR-BAS
Ol = GelLe GDALEVICH IKI
BRIEF DESCRIPTION

The
electrostatic
with

instrumentation consisted of two spherical

probess The first was a three-electrode devicey
a floating potential on the outer gridy that measured the
plasma density fluctuationse The outer dtiameter of this probe
was 60 mm and its optical transparency was 44%s. The collector
current was measured in the range of l4E-10 to 1.E-6 amps and
the outer grid potential was measurede The second probe was a
four-electrode (three grids) device with a sawtooth voltage
applied to the middle grid that sat on a step of Cy =4, =84 or
~12 Vy depending on what the potential of the outer floating
grid wase The dynamic range of the collector current was 1.€-7
to l.E-11 broken 1into & ranges. The first and second
derivatives of the +{on current were obtained to provide ton
temperatures in the range of 500 to 5000 deg K and an ion
density of 1.E2 to 1.E6 per cubfic cm for each fon specie that
could be determineds The outer diameter of this probe was 70
mm and its optical transparency was 27%. For more details on
this dnstrument see Te Neo Ivanova et aley Adve Space Resey Vo
2y ne Ty ppe 21-25y 1983,

IK BULGARIA 1300y IVANOVA-==eccecmccccmenrceccoacaccaaa

INVESTIGATION NAME- CYLINDRICAL LANGMUIR PROBE

NSSDC ID- 81-075A-03 INVESTIGATIVE PROGRAM
SCIENCE
INVESTIGATION DISCIPLINE(S)
PARTICLES AND FIELDS
IONJISPHERES
PERSONNEL
PI = Te IVANOVA CLSR=BAS
0l = K. GEORGIEVA CLSR-3AS
0I = VeFe GUBSKI IKI

BRIEF DESCRIPTION

The fdnstrumentation consisted of a cylindrical Langmuir
probey 14 em Llong and 4 mm in diametery that was capable of
measuring the electron temperature from 1.E3 to 1l.E4 deg K and
the electron density from 5,E2 to 3.E5 per c¢m cubede The probe
viewed along the spacescraft negative Z-axise

IK BULGARIA 1300y KAZAKOV======-- emcemecmcrecccccccaaan

INVESTIGATION NAME- PROTON SOLID-STATE TELESCOPE

NSSDC ID- 81=-075A-07 INVESTIGATIVE PROGRAM
SCIENCE
INVESTIGATION OISCIPLINE(S)
PARTICLES AND FIELDS
MAGNETJISPHERIC PH4YSICS
PERSONNEL
PI = K. KAZAKOV CLSR-BAS
0l - I. GEORGIEV CLSR-BAS
0I - N. NIKOLAEVA IXI

BRIEF DESCRIPTION

The 1{nstrumentation consisted of a solid-state telescope
that viewed out along the spacecraft Z-axis and measured
protons from 90 keV to 1 MeV 4n four channels.

------- IK BULGARIA 1300y MARKOV==w=eee-emcccccmceccnccanmcaaan
INVESTIGATION NAME~ DOUBLE SPHERICAL ELECTRON TEMPERATURE
PROBES
NSSDC ID- 81-075A~04 INVESTIGATIVE PROSRAM
SCIENCE
INVESTIGATION DISCIPLINE(S)
PARTICLES AND FIELOS
IONOSPHERES
PERSONNEL
PI = Ve MAR KOV CLSR=3AS
0l - De TEODOSIEV CLSR=-BAS



BRIEF DESCRIPTION
The 1instrumentation
viewed along the soacecraft X-axise.

consisted of a double probe that
The gold spherical sensors

were capable of measuring the electron temperature from S00 to
69000 deg K and the spacecraft potential from =30 to +5 V.
------- 1K BULGARIA 1300y NENOVSKI----==cecem-ceccemmooanaaooao

INVESTIGATION NAME- ION ENERGY-MASS COMPOSITION ANALYZERS

NSSOC ID- 81-075A-06 INVESTIGATIVE PROGRAM
SCIENCE
INVESTIGATION DISCIPLINE(S)
PARTICLES AND FIELDS
MAGNETOSPHERIC PHYSICS
PERSONNEL
PI = Pe NENQVSKI CLSR=BAS
0I = Re KOLEVA CLSR~BAS
0I - J. SEMKOVA CLSR-BAS
0I = Ve SMIRNOV IKI
01 = OeLe VAISBERG IK1
BRIEF DESCRIPTION
The 4nstrument consisted of two separate analyzers: the

low-energy one viewed out along the spacecraft X-axis (along
the velocity vector of the spacecraft) and the high-energy one
along the 2-axise The mass range for both devices was 1 to 64
Ue The electrostatic analyzer portion of the Low-energy unit
allowed dons with a range from 1 to 27 eV/Q to enter the
magnetic analyzer. The energy resolution was 04055i the field
of view was 1 deg x 6 degi and the flux range covered was 1.€5
to 1.E10 dons/(sq cm-sr-eV-s)s The high-energy unit had the
following parameters: €/Q range from 0.2 to 8 keV/Q3 energy
resolution of 0.07% and flux range BS.E5 to 1.E9 ions/(sq
cm=sr-eV=-s)e For more details about this instrument see Pe.

Nenovski et ales Adve Space Resey Vo 29 Ne Ty ppe 27=30y 1983
------- 1K BULGARIA 1300y STANEV-=m===cec-e-ecccccmcreaccacmoan
INVESTIGATION NAME- TRIAXIAL SPHERICAL VECTOR ELECTRIC FIELO
PROBES
NSSDC ID=- 81=-075A-10 INVESTIGATIVE PROGRAM
SCIENCE
INVESTIGATION DISCIPLINE(S)
MAGNETOSPHERIC PHYSICS
PARTICLES AND FIELDS
PERSONNEL
PI = Ge STANEV CLSR=BAS
0I - De. TEODOSIEV CLSR-BAS
0I - M. PETRUNOVA CLSR=BAS
01 - M. PETRUNOVA CLSR=BAS
01 - Ve CHMYREV IZMIRAN
BRIEF DESCRIPTION
This 14nvestigation involved the measurement of: (1) the

guasistatic vector etectric fieldy (2) the spacecraft potential
from =10 to + 2 Vs (3) the vector electric and nagnetic fields
in the freguency range 0.2 to 65 Hzs (4) the X or Z electric
field component (determined by ground command) over the
frequency range 0.03 to 16 kHz with a dynamic range of 80 dB,
and (5) the Y component of the magnetic fields over the same
frequency and dynamic range as in (4). The double probe method
was used for electric fieldsi four spherical probes covered
with vitreous carbon were placed at the ends of 4.5-m booms to
serve as the sensors. A triaxtal fluxgate magnetometer with a
frequency-dependent feedback Loop was employed as the sensor
for the freguency range of 0e2 to 645 Hz while a search=coil
magnetometer was used for the high frequenecy range. The
sensitivity of the DC electric field measurements was 0.6 mV/m
while 4t was 0401 mv/m for the 0.2 to 6.5 Hz range. In this
range the magnetic field sensitivity was 3+E=2 nT. There were
eight bandpass filters centered at (in Hz) 33y 70y 140y 560,
1200, 4900y 9300y and 15000 to measure wave amplitudes. In
additions two parallel correlators were wused to determine
autocorrelation functions in the range 0.1 to 5 kHze For
further details on this instrument see G. Stanev et alss Adv.
Space ReSey Ve 29 Ne Ty DPe 43=-48y 1983,
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SPACECRAFT COMMON NAME=- IMP-J
ALTERNATE NAMES- PL=723A,y IMP 8
EXPLORER S0, 6893

NSSDC 1D- 73-078A
LAUNCH DATE=- 10/26/73

LAUNCH SITE=- CAPE CANAVERAL,
LAUNCH VEHICLE- DELTA

WEIGHT-
UNITED STATES

3T71e KG

SPONSORING COUNTRY/AGENCY

UNITED STATES NASA-0SSA
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INITIAL ORBIT PARAMETERS

ORBIT TYPE=- GEOCENTRIC EPOCH DATE=- 10/29/73

ORBIT PERIOD- 17286+ MIN INCLINATION- 28,7 DES3

PERIAPSIS=- 1412244 KM ALT APOAPSIS~- 288940+ KM ALT
PERSONNEL

MG = M.A. CALABRESE NASA 4EADQUARTERS

SC = Mede WISKERCHEN NASA HEADQUARTERS

PM - JePe CORRIGAN NASA-GSFC

PS = JeHe KING NASA=3S7C
BRIEF DESCRIPTION

IMP 8 (Explorer 50)y the Llast satellite of the IMP

seriesy was 2 drum-shaped spacecrafts 135.6 cm across and 157.4
cm highy 1instrumented for interplanetary and magnetotail
studies of cosmic raysy energetic solar particlesy plasmas and

electric and ragnetic fields. Its 14nitial orbit was more
elliptical than intendeds with apogee and perigee distances of
about 5 and 25 earth radii. Its eccentricity decreased after
Launche The spacecraft spin axis was normal to the ecliptic
planey and the spin rate was 23 rpme The data telemetry rate
was 1600 bpse The objectives of the extended IMP=~8 operations
(after 1981) were (1) to provide solar wind parameters as input
for magnetospheric studies and as a 1-AU baseline for deep
space studiesy (2) to add 30-40 RE IMP data to simultaneous
ISEE 1y 2y and 3 data for studies of magnetospheric boundary
and tail phenomenay and of the phenomena upstream of the bow
shocky and (3) to continue solar cycle variation studies with a
single set of well=-calibrated and understood instruments.

wemmmm= [MP=Jy AGGSON~e=mcmecccceermcmmcccecnancacemconnaacaaan

INVESTIGATION NAME- ELECTROSTATIC FIELDS

NSSDC 10- 73-078A-11 INVESTIGATIVE PROGRAM
CODE EE-8y SCIENCE
INVESTIGATION DISCIPLINE(S)
IONOSPHERES AND RADIO PHYSICS
PARTICLES AND FIELDS
MAGNETOSPHERIC PHYSICS
PERSONNEL
PI = TeLe AGGSON NASA=GSFC
0I - Je.Pe HEPPNER NASA=GSFC

BRIEF DESCRIPTION

The 4nstrument was designed to measure ambient electric
fields 1in the solar wind and the earth's magnetosheath up to 1
kHz 4in frequency. The sensor consisted of a pair of 70-m wire
antennas (140 my tip-to-tip)y which were held rigid by
centrifugal force due to satellite spin (about 24 rpm)e The
wires were 4dnsulated from the plasmas except for thefr short
outer sectionsy to remove the active probe area from the
spacecratt sheathe The antenna served as a double floating
probey and measurements were obtained every 1/4 spacecraft
revoluticn (about 0.75 s)e. ULF and VLF measurements were
obtained using seven 60% bandwidth filters with center
frequencies Llogarithmically spaced from 1 Hz to 1 kHze These
frequency channels had an intrinstc sensitivity of 1.0E-5 v/m
and a peak range of 1.0E=2 V/me Howevery the effective
Low-frequency filter threshold was determined by interference
due to harmontcs of the spacecraft spinning within an
asymmetric sheathe The other major limitation was also due to
sheath effect. Whenever the electron plasma density was less
than about 10 particles/cu cmy the sheath overlapped the active
antenna portions and precluded meaningful measurements of
ambient conditions.

IMP=Jy BAME=====o==c-ccococeoce~ et L L e L PR

INVESTIGATION NAME- SOLAR PLASMA ELECTROSTATIC ANALYZER

NSSDC ID- 73-078A~10 INVESTIGATIVE PROGRAM
CODE EE-8/C0-0Py SCIENCE
INVESTIGATION DISCIPLINE(S)
INTERPLANETARY PHYSICS
MAGNETOSPHERIC PHYSICS
SPACE PLASMAS
PERSONNEL
PI = SeJe BAME LOS ALAMOS NAT LAB
0I - JeRe ASBRIDGE LOS ALAYOS NAT LAB

BRIEF DESCRIPTION

A hemispherical electrostatic analyzer measured the
directional intensity of positive {1ons and electrons in the
solar windsy magnetosheaths and magnetotaile. Ions as heavy 2s
oxygen were resolved when the solar wind temperature was Llowe
Energy analysis was accomplished by charging the plates to
known voltage levels and atlowing them to discharge with known
RC time constantse In the solar winds positive fons from 202
eV to 5 keV (15% spacings 3X resolution) and electrons from S
eV to 1 keV (30% spacingy 15% resolution) were studiede 1In the
magnetosheathsy positive ions from 200 ev to S kev (15X spacings

3% resolution) and from 200 eV to 20 keV (30X spacings 15X
percent resolution) and electrons from S eV to 1 kev (30X
spacingy 15% resolution) were studiede In the magnetotail,
positive 1ons from 200 ev to 20 kev (30X spacingy 15%

resolution)
resoluticn)
studieds

and electrons from 5 eV to 1 kev (30X spacings 15X
and from 100 eV to 20 keV (15% resolutton) were



IMP=Jy BRIDGE======m=== e e ccocccamcccccccccoae

INVESTIGATION NAME- SOLAR PLASMA FARADAY CUP

NSSDC ID- 73-0878A-02 INVESTIGATIVE PROGRAM
CODE EE-8y SCIENCE
INVESTIGATION DISCIPLINE(S)
SPACE PLASMAS
INTERPLANETARY PHYSICS
PERSONNEL
PI = HeSe BRIDGE MASS INST OF TECH
OI = AeJe LAZARUS MASS INST OF TECH
0I - JoHs BINSACK MASS INST OF TECH
0l - EeFe LYON MASS INST OF TECH

BRIEF DESCRIPTION

A modulatea split-collector Faraday cups perpendicular to
the spacecraft spin axisy was used to study the directional
intensity of positive dons and electrons 1n the solar windy
transition regiony and magnetotail. Electrons were studied in
efght Llogarithmically equispaced energy channels between 17 eV
and 7 keVe Positive 1ons were studied 1n eight channels
between S0 eV and 7 keVe A spectrum was obtained every eight
spacecraft revolutions. Angular finformation was obtained in
efther 15 equally spaced intervals during a 360-deg revolution
of the satellite or 1in 15 angular segments centered more
closely about the spacecraft-sun Line.

weeceee JMPeJy FRANKe=ececcccccmaccaccocarccmrcnmcranmanaccrcecae e~
INVESTIGATION NAME~- MEASUREMENT OF LOW-ENERGY PROTONS AND
ELECTRONS

NSSDC ID- 73-078A-04 INVESTIGATIVE PROGRAM

CODE EE=8s SCIENCE
INVESTIGATION DISCIPLINE(S)

SPACE PLASMAS
MAGNETOSPHERIC PHYSICS
INTERPLANETARY PHYSICS

PERSONNEL

PI = LeAs FRANK U OF IOWA

BRIEF DESCRIPTION
This experiment was designed to measure the energy
spectra of Llow-energy electrons and protons in the geocentric

range of 30 to 40 earth radif to give further data on
geomagnetic stormss auroras tafil and neutral sheety and other
magnetospheric phenomena. The detector was a dual-channel,
curved-plate electrostatic analyzer (LEPEDEA = Llow energy
proton and electron differential energy analyzer) with 16
energy intervals between 5 eV and 50 keVe It had an angular
field of view of 9 deg by 25 dege The detector could be

operated in one of two modes: (1) one providing good angular
resolution (16 dfrections for each particle energy band) once
each 272 sy and (2) the other providing good temporal
resolution 1in which the entire energy range in four directions
was measured every 68 seo For further details see L. A. Frank
et aley Jo Geophyse ReSey Ve 8ly pe 5859y 1576

----- == IMP-Jy GLOECKLER====m-==mmo—emeccmcccccccccccccacccooan

INVESTIGATION NAME- SOLID-STATE DETECTORS

NSSDC ID- 73-078A-03 INVESTIGATIVE PROGRAM
CODE EE-8/C0-0Py SCIENCE
INVESTIGATION DISCIPLINE(S)
COSMIC RAYS
PERSONNEL
Pl = Ge GLOECKLER U OF MARYLAND
0I - C.Y. FAN U OF ARIZONA
0I - DeKe HOVESTADT MPI=-EXTRATERR PHYS

8RIEF DESCRIPTION

This experiment was designed to determine the composition
and energy spectra of Llow-energy particles observed during
solar flares and 27-d recurrent eventse The detectors used
fncluded (1) an electrostatic analyzer (to select particles of
the desired energy per charge) combined with an array of
windowless sotlid-state detectors (to measure the energy loss)
and surrounded by an anticoincidence shieldy and (2) a
thin-window proportionat counter, solid-state particle
telescopes The experiment measured particle energies from 0.1
to 10 MeV per charge 1in 12 bands and uniquely identified
posftrons and electrons as well as nuclei with charges of 2
from 1 to 8 (no charge resolution for Z greater than 8). Two
1000-channet pulse-height analyzersy one for each detector,
were ifncluded in the experiment payload.

IMP=Jy
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INVESTIGATION NAME- ELECTROSTATIC WAVES AND RADIO NOISE
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NSSDC ID- 73-078A~12 INVESTIGATIVE PROGRAM
CODE EZ-8y SCIINIE
INVESTIGATION DISCIPLINE(S)
IONOSPHERES AND RADIO PHYSICS
PARTICLES AND FIELDS
MAGNETOSPHERIC PHYSICS
PERSONNEL
PI = DeAs GURNETT U 0F I0WA
01 - TeL. AGGSON NASA=-GSFC
0I - GeWe PFEIFFER U OF IOWA
BRIEF DESCRIPTION

A wide-band receiver was used to observe high-resolution
frequency-time spectray and a six-channel narrow-band receiver
With a wvarfable center frequency was wused to observe wave
characteristics. The receivers operated from three antenna
systems. The first system contained a pair of Long dipole
antennas (oney extendable to about 124 my normal to the
spacecraft spin axis and the other antennas extendable to about
6.1 my along the spin axis)e The second system contained a
boom=mounted triad of orthogonal Lloop antennas. The third
system consisted of a boom=mounted G.51-m spin-axis dipole.
The magnetic and electric fileld dntensities and frecuency
spectray polarizations and direction of arrifval of naturally
occurring radio noise {in the magnetosphere were observed.
Phenomena studied were the time-space distributfony origin,
propagationy dispersiony and other characteristics of radio
noise occurring across and on efther side of the magnetospheric
boundary region. The frequency range for electric fields was
0.3 Hz to 200 kHzs and for magnetic fields it was 20 Hz to 202
kHze

ceeccecea IMP=Jy KRIMIGIS===eseccccccccccccccaneccaccrecenannesenen

INVESTIGATION NAME~- CHARGED PARTICLE MEASUREMENTS

EXPERIMENT
NSSDC ID~- 73-078A-08 INVESTIGATIVE PROGRAM
CODE EE-8y SCIENCE
INVESTIGATION DISCIPLINE(S)
PARTICLES AND FIELDS
SOLAR PHYSICS
MAGNETOSPHERIC PHYSICS
PERSONNEL
Pl =~ SeM. KRIMIGIS APPLIED PHYSICS LAB
0I - T.Pe ARMSTRONG U OF KANSAS
Ol - JeAe VAN ALLEN U OF IOWA

BRIEF DESCRIPTION

Three solid-state detectors in an anticoincidence plastic
scintill ator observed electrons between 0.2 and 2.5 MeV:
protons between 0.3 and 500 MeV3 atpha particles between 2.0
and 200 MeVi heavy particles with Z values ranging from 2 to'S
with energies greater than 8 MeV; heavy particles with Z values
ranging between 6 and 8 with energies greater than 32 MeVv: and
integral protons and alphas of energies greater than S0
Mev/nucleony alt with dynamic ranges of 1 to 1E+6 particles per
(sq cm s sr)e. Five thin-window Geiger-Mueller tubes observed
electrons of energy greater than 15 keVy protons of energy
greater than 250 keVy and X rays with wavelengths between 2 and
10 Ay all with a dynamic range of 10 to 1E+8 (per sg cm s sr).
Particles and X rayss primarily of solar origins were studied
but the dynamic range and resolution of the {instrument also
permitted observation of cosmic rays and magnetotail particles.
For further detailsy see T. Pe. Armstrong et ales Jo Geophys.
Resey ve 83y ps 5198y 1978,

IMP-Jy MCDONALD====—-===c=meccmm o cceccccccamaes

INVESTIGATION NAME- SOLAR AND COSMIC-RAY PARTICLES

NSSDC ID- 73-078A-09 INVESTIGATIVE PROGRAM
CODE EE=8y SCIINCE
INVESTIGATION DISCIPLINE(S)
COSMIC RAYS
PERSONNEL
Pl - FeBs MCDONALD NASA HEADQUARTERS
0l - BsJs TEEGARDEN NASA-GSFC

BRIEF DESCRIPTION
The GSFC
energy spectray

cosmic-ray experiment was designed to measure
compositiony and angular distributions of solar
and galactic electronss protonsy and heavier nuclei up to 2:30.
Three distinct detector systems were usedes The first system
consisted of a pair of solid-state telescopes that measured
integral fluxes of electrons above 150y 350y and 700 keV and of
protons above o059 4159 eS09 o709 1e0y 1e29 2609 2¢Sy Se0y 15
and 25 MeV. Except for the .05-MeV proton modey all counting
modes had unique species i1dentification. The second detector
system was a solid-state dE/dx vs E telescope that Looked
perpendicular to the spin axise This telescope measured 2=1 to
16 nucle! with energies between 4 and 20 MeV/nucleon. Counts
of particles 1n the 0,5~ to 4-MeV/nucleon rangey with no charge
resolutiony were obtained as counts in the dE/dx sensor but not
in the £ sensor. The third detector system was a three-element

telescope whose axis made an angle of 39 deg with respect to
the spin axise. The middle element was a Csl scintillator,
while the other two elements were solid-state sensorse The



instrument responded to electrons between 2 and 12 MeV and to
Z=1 to 30 nuclei 14n the energy range 20 to 500 MeV/nucleone.
For particles below 80 MeVy this instrument acted as a dE/dx vs
E detectores Above 80 MeV, it acted as a bidirectional triple
dE/dx vs E detectore. Flux directionality dnformation was
obtained by dividing certain portions of the data from each
detector 1into eight angular sectorse For further detailsy see
Be Je Teegarden et ales Astroohyse Jes ve 202s De 815y 1975.

IMP=Jy NESS====- B et

INVESTIGATION NAME- MAGNETIC FIELD EXPERIMENT

NSSDC ID- 73-078A~01 INVESTIGATIVE PROGRAM
CODE EE-8y SCIENCE
INVESTIGATION DISCIPLINE(S)
PARTICLES AND FIELDS
INTERPLANETARY PHYSICS
MAGNETOSPHERIC PHYSICS
PERSONNEL
PI - NeFs NESS NASA=-GSFC
01 = CeSe SCEARCE NASA-GSFC
0I - JeBe. SEEK NASA-GSFC

BRIEF DESCRIPTION

This experiment consisted of a boom-mounted triaxfal
fluxgate magnetometer designed to study the interolanetary and
geomagnetic tail magnetic filelds. Each sensor had three
dynamic ranges of plus or minus 12y plus or minus 36y and plus
or minus 108 nT. With the aid of a bit compaction scheme
(celta modulation)y there were 25 vector measurements made and
telemetered per seconds The experiment operated normally from
Launch until mid=-1975. Oon July 11y 1975y because of a range
fndicator problemy the experiment operation was frozen into the
36-nT rangee. The digitization accuracy in this range is about
plus or minus 0.3 nT, On March 23, 1978y the sensor flipper
failed. After that timeys alternative methods of Z-axis sensor
zero-level determination were required.
------- IMP=Jy SIMPSON=e====meeseccccm-ceccecmweemenmocooo—ocos
SOLAR FLARE HIGH=-2/LOW-E AND LOW=-2Z
ISOTOPE

INVESTIGATION NAME-

NSSDC ID- 73-078A-07 INVESTIGATIVE PROGRAM

COOE EE-84 SCIENCE

INVESTIGATION DISCIPLINE(S)
COSMIC RAYS

PERSONNEL
P1 = JeA.
0I = Me

U OF CHICAGO
U OF CHICAGO

SIMPSON
GARCIA-MUNOZ

BRIEF DESCRIPTION

This experiment used two telescopes to measure the
composition and energy spectra of solar (and galactic)
particles above about 0.5 MeV/nucteon. The main telescope
consisted of five collinear elements (three solid states one
csly and one sapphire Cerenkov) surrounded by 2 plastic
anticoincidence shields The telescope had a 60-degy full-angle

acceptance cone with 4ts axis approximately normal to the
spacecraft spin axisy permitting 8-sectored information on
particle arrival direction. Four elements of the main
telescope were pulse-height analyzedy and low- and high-gain

nodes could be selected by command to permit resolution of the
elements H through Ni or of electrons and the isotopes of H and
He and Light nuclei. A selection-priority scheme was included
to permit sampling of Lless abundant particle species under
normal and solar-flare conditionse The low-energy telescope
was essentially a two-element shielded solid-state detector

with a 70-deg full=angle acceptance cone. The first element
#3s pulse-height analyzeds and data were recorded by sectorse
------- IMP=Jy STONE=wwemecerccccr-sacess cacncrssassssense= ===
INVESTIGATION NAME- ELECTRONS AND HYDROGEN AND HELIUM
ISOTOPES
NSSDC ID- 73-078A-06 INVESTIGATIVE PROGRAM
CODE EE=-8s SCIENCE
INVESTIGATION DISCIPLINE(S)
COSMIC RAYS
PERSONNEL
PI - E.Ce STONE CALIF INST OF TECH
01 - ReEes VOGT CALIF INST OF TECH

BRIEF DESCRIPTION

This experiment
spectra of the
40 MeV/nucleony

was designed to measure the differential
{sotones of hydrogen through oxygen from
and of electrons from 0.2 to S MeVe The
instrument consisted of a stack of 11 fully depleted silicon
solid=-state detectors surrounded by a plastic scintillator
anticoincidence cupes The outer two solid-state detectors were
annulary permitting measurements {in both narrow-geometry
(typical geometrical factor was 0.2 sq cm=-sr) and wide-geometry

energy
2 to

(typical geometric factor was 1¢5 sq cm=sr) coincidence modess
Anisotropy data (45-deg angular and 20-s temporal resolution)
were obtained. For further detailsy see Re As Mewaldt and E.

C. Stoney Astrophyse Jes Ve 2059 DPe 93y 1976
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INVESTIGATION NAME- ENERGETIC ELECTRONS AND PROTONS

NSSDC 1D- 73-078A-05 INVESTIGATIVE PROGRAM
CODE EE-8y SCIENCE
INVESTIGATION DISCIPLINE(S)
\ PARTICLES AND FIELDS
COSMIC RAYS
INTERPLANETARY PHYSICS
PERSONNEL
PI = Dede WILLIAMS APPLIED PHYSICS LAB
0l - CeOs BOSTROM APPLIED PHYSICS LAS
0I ~ JeHs TRAINOR NASA=GSFC

BRIEF DESCRIPTION

The purposes of this investigation were
propagation characteristics of solar cosmic
interplanetary medium over the energy ranges indicated belows
(2) to stucy electron and proton fluxes throughout the
geomagnetic tail and near the flanks of the magnetospherey and

(1) to study the
rays through the

3) to study the entry of solar cosmic rays into the
magnetosphere. The instrumentation consisted of a
three-element telescope employing fully depleted

surface~barrier solid-state detectors and a magnet to deflect
electronss Two side-mounted detectors were used to measure the
deflected electrons. Two additional detectors 14n separate
mounts were used to measure charged particles above 15 keVv (F)y
2 greater than or equal to 2 above 0.6 MeV (G1) and above 1.0
MeV (G2)y and Z greater than or equal to 3 above 2.0 MeV (G3).
The telescope measured protons in three ranges between 2.1 and
25 MeV (l4y 15y 16)3 2 greater than or equal to 1 in three
ranges between 0605 and 2.1 MeV (11y 12y 1323 alpha particles
between 8.4 and 35.0 MeV in two ranges (111s 112)5 2 greater
than or equal to 2 between 2.2 and 8.4 MeV (110)3 and a
background channet (19), Deflected electrons were measured in
two ranges between 30 and 200 keV (17 18)e A complete
description of the instrument was given by De Jo Wiltfams in
NOAA Technical Report ERL 393-SEL 40y October 1577,
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SPACECRAFT COMMON NAME- INSAT=1A

ALTERNATE NAMES=- INDIAN NATIONAL SAT.s 13129

NSSOC 1D~ 82-031A
LAUNCH DATE=- 04/10/82

LAUNCH SITE- CAPE CANAVERALs
LAUNCH VEHICLE- OELTA

WEIGHT=- 1152+ KG
UNITED STATES

SPONSORING COUNTRY/AGENCY
INDIA
UNITED STATES

ISRO
NASA-0STO

INITIAL ORBIT PARAMETERS

ORBIT TYPE~ GEOCENTRIC EPOCH DATE- 04/11/82

ORBIT PERIOD- 631.5 MIN INCLINATION=- 28.1 DEG

PERIAPSIS- 225+ KM ALT APOAPSIS- 35784. KM ALT
PERSONNEL

MG = Je.P. SINGH ISRO SATELLITE CENTER

PM = PePs KALE INDIA DEPT OF SPACE

BRIEF DESCRIPTION

The Insat-1 satellite program incorporated two three-axis
stabilized spacecraft in geostationary orbit (Insat-1A at 7a
degrees E and Insat-1B at 94 degrees E) with a host of ground
stations throughout India. The Insat-1A satettlite, built by
the Fora Aerospace and Communications Corporationy was desfigned
to provide combined telecommunicationss direct TV broadcasts
and meteorological service to India's civitian community over a
7-year-in-orbit Lifespane The telecommunications package
provided two-waysy long distance telephone circuits and direct
radio and TV broadcasting to the remotest areas of Indias. The
meteorology package was composed of a scanning
very-high-resolution, two-channel radiometer (VHRR) to prov ide
full-frame, full-earth coverage every 30 minutes. The visual
channel (0.55-0.75 micrometers) had a 2.75-km resolution while
the IR channel (10.5-12.5 micrometers) had an 11-km resolution.
Using the Insat TV capability, early warnings of impending
disasters ({.e.y floodsy stormsy etce) could directly reach the
civilian populations even in remote areas. The Insat-1A also
had a data channel for relaying meteorologicaly hydrotogicaly
and oceanographic data from unattended land=based or
ocean-based data collection and transmission platforms.

INSAT=1Ay UNKNOWN=wmmmeeemmcemecmccsenmmeecsmmaacacssan
INVESTIGATION NAME- VERY HIGH RESOLUTION RADIOMETER (VHRR)

82-031A-01 INVESTIGATIVE PROGRAM

APPLICATIONS

NSSDC 1D~

INVESTIGATION DISCIPLINE(S)
METEOROLOGY



PERSONNEL
PI - UNKNOWN

BRIEF DESCRIPTION

The Very High Resolution Radiometer (VHRR) was a
two-channel scanning instrument. Both channels gave full earth
coverage with a full frame image every 30 minutess The visible
channel (10.5-12.5 micrometers) had a 2+75-km resolution, and
the IR channel had an 11-km resolution. The half-hourly
observations were used for monitoring weather systems over land
and seas f.eey observing cyclones and measuring sea surface and
cloud top temperatures.

------- INSAT=1Ay UNKNOWN= === oo oo oo ccccmcccmccaan
INVESTIGATION NAME- TELECOMMUNICATIONS PACKAGE

NSSDC 1D~ 82-031A-02 INVESTIGATIVE PROGRAM
APPLICATIONS

INVESTIGATION DISCIPLINE(S)
COMMUNICATIONS

PERSONNEL
Pl = UNKNOWN

BRIEF DESCRIPTION

The telecommunications package had 12 transponders
operating at 5935-6425 MHz (earth-to-satellite) and 3710-4200
MHz (satellite-to-earth) for thick routey thin routes and
remote area communicatifon and TV program distributione It also
had 2 transponders operating at 5855=5935 MH2z
(earth-to-satellite) and 2555-2635 MHz (satellite~to=-earth) for
direct broadcasting to augmented low-cost community TV sets in
rural areasy radio-program distribution, national TV networking
and disaster warning. 1

===ec== INSAT=1Ay UNKNOWN=-==m=-meeme e ccaccmcccccmcecccmeo oo
INVESTIGATION NAME- DATA COLLECTION AND TRANSMISSION RELAY

NSSDC ID- 82-031A-03 INVESTIGATIVE PROGRAM
APPLICATIONS

INVESTIGATION DISCIPLINE(S)
COMMUNICATIONS
METEOROLOGY

PERSONNEL
PI - UNKNOWN

BRIEF DESCRIPTION

The data collection and transmission package consisted of
a data channel to provide for the relay of meteorologicaly
hydrologicaly and oceanographic data from unattended land-based
and ocean-based data collection and transmission platforms,
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SPACECRAFT COMMON NAME=- INTERZOSMOS 19
ALTERNATE NAMES~ 11285y IONOSONDE-IK
IONO~IK

NSSDC 1D~ 79-0204A

LAUNCH DATE=- 02/27/79 WEIGHT~ 550 KG
LAUNCH SITE=- PLESETSKy UeSeSeRo4

LAUNCH VEHICLE=- UNKNOWN

SPONSORING COUNTRY/AGENCY

UsSeSeRe INTERCOS
INITIAL ORBIT PARAMETERS
ORBIT TYPE~ GEOCENTRIC EPOCH DATE- 02/28/79
ORBIT PERIOD- 99.8 MIN INCLINATION- 74. DEG
PERIAPSIS=- 502. KM ALT APOAPSIS~- 966« KM ALT
PERSONNEL
PS = VeVe MIGULIN IZMIRAN

BRIEF DESCRIPTION

During the International Magnetosphere Study period an
Intercosmos spacecrafts Ionosonde-IKy was launched into a high
inclinations etlipticul orbit wWwith a Llow apogees The main
scientific objectives of Ilonosonde~IK were : (1) the study of
the electron-density distrioution from the main ionization
maximum of the F regfon up to the satellite altitude with a
topside soundery and the correlation of the time and space
variations with solar activity, corpuscular fluxes and other
geophysical ophenomenay (2) glopal mapping of basic fonospheric
parameters and constructfon of a topside fonosphere models (3)
the study of wave processes in magnetospheric plasma in the
frequency range 100 Hz to 5 MHzy (4) the study of time and
space variations of emissions in the 6300-6364 A pands and 3914
A and 5577 A linesy (5) the study of time and space variations
of charged particles with energles between 10 eV and 50 MeV and
their 1donospheric effecty and (6) the study of time and space
vartations of local electron and fon densities and
temperatures. The oprogram included simultaneous ground-based
observations at fonospheric and solar stations of the UsS.SeRa
and Socfalist countries. Exderiment information was requested
but never was supplied.
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= INTERCOSMOS 199 GOGOSHEV-=m=meemmmcoccomcacmcaccccanaan

INVESTIGATION NAME~ ELECTROPHOTOMETER (EMO=1)

NSSOC ID- 79-0204-02 INVESTIGATIVE PROGRAM
INTERCOSMOS
INVESTIGATION DISCIPLINE(S)
PLANETARY ATMOSPHERES
PERSONNEL
Pl = VeMe GOGOSHEV CLSR=-A0
0I - TSeN. GOGOSHEVA CLSR=AQ
0l - BePs KOMITOV CLSR=A0
0l = NsPe PETKOV CLSR=40
0l - STel. SARGOICHEV CLSR=AQ
0l - KeBe SERAFIMOV CLSR=BAS
BRIEF DESCRIPTION

This tnvestigation was concerned with the optical airglow

emission of the earth's atmosphere around 4278, 5577, and 6300

Ao

The {instrument was comprised of a photomultiplier tube, an

8=-positicn wheely a conical 3.5-deg aperture that contained a
10-element baffley and an optical path that contained two
Lenses and two mirrorse. The instrument was pointed 70 deg from

the

(6247~

nadire The filter wheel contained 6 interference filters

6400y €280-6400y 5520-5630y 5540-5640y 4230-4350, and

4250=-4350 Ady a plug for measuring dark currenty and a
radiocactive calibration source. For more details, see M. M.
Gogoshevy et aly Adve Space Reses ve 1y ne 1y ppe 193-19¢,

1981.

======= INTERCOSMOS 19y UNKNOWN=====m=cceaccccmceamaemacaacoe

INVESTIGATION NAME- TOPSIDE SOUNDER

NSSDC ID- 79-020A-01 INVESTIGATIVE PROGRAM

INTERCOSMOS
INVESTIGATION DISCIPLINE(S)

IONOSPHERES AND RADIO PH4YSICS

PERSONNEL

PI - UNKNOWN
BRIEF DESCRIPTION
------- INTERCOSMOS 19y UNKNOWN~====m-meeamcccmcmcecmcemccancoe

INVESTIGATION NAME- PLASMA EXPERIMENT

NSSDC ID- 75-0204-03 INVESTIGATIVE PROGRAM

INTERCOSMOS
INVESTIGATION DISCIPLINE(S)

IONOSPHERES AND RADIO PHYSICS
SPACE PLASMAS

PERSONNEL

PI - UNKNOWN
BRIEF DESCRIPTION

= INTERCOSMOS 195 UNKNOWN-==== B B T —

INVESTIGATION NAME- WAVE EXPERIMENT

NSSDC ID- 79-020A-04 INVESTIGATIVE PROGRAM

INTERCOSYDS
INVESTIGATION DISCIPLINE(S)

MAGNETOSPHERIC PHYSICS
PARTICLES AND FIELDS

PERSONNEL

PI - UNKNOWN
BRIEF DESCRIPTION
------- INTERCOSMOS 19y UNKNOWN===-=me e em e cccaccecaan.

INVESTIGATION NAME- PARTICLE EXPERIMENT

NSSDC ID0~- 79-020A-05 INVESTIGATIVE PROGRAM

INTERCOSMOS
INVESTIGATION DISCIPLINE(S)

MAGNETOSPHERIC P4YSICS
PARTICLES AND FIELDS

PERSONNEL

PI - UNKNOWN
BRIEF DESCRIPTION
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SPACECRAFT COMMON NAME=- IRAS

ALTERNATE NAMES- INFRA-RED ASTRONOM SATy IR ASTRONe SAT.
13777

NSSDC 1D- 83-004A

LAUNCH DATE- 01/25/83 WEIGHT- 1000. KG

LAUNCH SITE=- VANDENBERG AFBy
LAUNCH VEHICLE- DELTA

UNITED STATES

SPONSORING COUNTRYZAGENCY

THE NETHERLANDS NIVR
UNITED STATES NASA-0SSA
UNITED KINGDOM SRC

INITIAL ORBIT PARAMETERS

ORBIT TYPE=- GEOCENTRIC EPOCH DATE- 01/26/83

ORBIT PERIOD=- 103« MIN INCLINATION= 99.1 DEG

PERIAPSIS~- 889 KM ALT APOAPSIS~- 903« KM ALT
PERSONNEL

MG = De WRUBLIK NASA HEADQUARTERS

SC = Ne.W. BOGGESS NASA HEADQUARTERS

PM - GeFe SQUIBB NASA=-JPL

PS - HeHe AUMANN NASA=-JPL
BRIEF DESCRIPTION

The 1Infrared Astronomical Satellite (IRAS) was a mission

with joint execution by the United States (NASA)y the
Netherlandsy and the United Kingdom. The basic goal of this
planned l-year mission was to obtain a full sky survey over the
approximate wavelength range 8 to 120 micrometers with four
broadband photometry channelss The IRAS contained a O.é-meter
Ritchey=Chretien telescooe cooled by helium to a temperature of
near 10 deg K. An array of 62 detectors was used to detect the

infrared flux 4in bands centered at 12y 25y 60y 2and 100
micrometerse The noise eguivalent flux densities were,
respectivelysy 0oly Oely 0ely and 0.3 Jy (1 Jansky = 1E-26 W/sgq

and
arc
for

m=Hz) 1in the four survey bands. The positions of galactic
extragalactic sources were determined to an accuracy of 0.5
mine In addition to the focal-plane detector array used
the all=sky surveyy a low-resolution spectrometer and a 60- and
100-micrometer chopped photometric channel were included on the
IRAS. The IRAS was flown in a 900-km orpity with an
{nclination close to 99 dege To scan the sky for the surveyy
the satellite was rotated at a constant angular velocity around
the sun vector in the direction of the orbital angular
velocitye. The IRAS could be pointed also at a selected
celestial object for up to 12 min. This pointing ability
permitted observations of selected objects with up to a factor
of ten dncrease in sensitivity or spatial resclution compared
to that of the surveys. The science working group is Llisted in
Appendix Be.

IRASy SCIENCE WORKING TEAM====mc=——mmoecmccccccooo e

INVESTIGATION NAME- IR TELESCOPE

NSSDC ID- 83-004A-01 INVESTIGATIVE PROGRAM
CODE EZ=-7
INVESTIGATION DISCIPLINE(S)
ASTRONOMY
PERSONNEL
PI - SCIENCE WORKING TEAM

BRIEF DESCRIPTION

The 1IRAS telescope system (TSY) consisted of the optical
sub-system (0SS)y electronicy cryogenicy structural and thermal
sub-systemse The 0ss consisted of a two-nirror
Ritchey-Chretien folded-optics reflector telescope with an
aperture of S7 c¢m and a focal length of S5 me The FOV was
slightly more than 1 deg and was diffraction Limited at all
wavelengths beyond 8 micrometerss The aperture was 41X
obscured by the secondary mirror with a total effective area of
2024 sq <cme The focal plane assembly (FPA) was a subassembly
of 62 IR and 8 visible detectors mounted at the focal plane of
the 0SSe. The total array consisted of eight IR color band
modules and two visible band modules.

IRASy SCIENCE WORKING TEAM======-- weessemccrrecresecce e

INVESTIGATION NAME=- LOW RESOLUTION SPECTROMETER

NSSDC ID- 83-0044-02 INVESTIGATIVE PROGRAM
CODE E2-7
INVESTIGATION DISCIPLINE(S)
ASTRONOMY
PERSONNEL
PI = SCIENCE WORKING TEAM
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BRIEF DESCRIPTION

The Dutch additional experiment (DAX} consisted of a low
resolution spectrometer (LRS)y a chopped photometric channels
(CPC) Llong wavelength photometery and a short wavelength
channel (SWC) ac-coupled photometere. The LRS was used in
combinat fon with the survey instrument and measured spectra of

point scurces in the range 7.4 to 23 micrometers with a
resolution of about 20. The CPC mapped IR sources in two
bandssy from 41 to 62.5 and from 84 to 114 micrometersy with a
spatial resolution of 1.2 arc min and could not be used
simultaneously with the survey dnstrument. The SWC scanned
with the nominal survey rate over a band of 4.1 to 8
micrometers with a2 15-arc-sec FOV and could be used with the

survey instrument.
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SPACECRAFT COMMON NAME- ISEE 1
ALTERNATE NAMES- IMP=X, 10422
MOTHERy INTNL SUN EARTH EXPL=-A

ISEE=A
NSSDC ID- 77-102A
LAUNCH DATE=- 10/22/77

LAUNCH SITE- CAPE CANAVERALs UNITED STATES
LAUNCH VEHICLE=- DELTA

WEIGHT= 340.2 KG

SPONSORING COUNTRY/AGENCY
UNITEC STATES NASA-0SSA
INITIAL ORSIT PARAMETERS

ORBIT TYPE= GEOCENTRIC EPOCH DATE- 10/23/77

ORBIT PERIOD=- 3446.4 MIN INCLINATION- 2847 DEG

PERIAPSIS~ 281+ KM ALY APOAPSIS- 138120. KM ALT
PERSONNEL

MG = MeAeo CALABRESE NASA HEADGQUARTERS

SC = MeJo WISKERCHEN NASA HEADQUARTERS

PM = JePe CORRIGAN NASA=GSFC

PS = KeWe OGILVIE NASA-GSFC

MO ~ Re0. WALES NASA=-GSFC
BRIEF DESCRIPTION

The Explorer-class mother spacecrafty ISEE 1y was part of
the mother/daughter/heliocentric mission which 1included the
ISEE 1y ISEE 2y and ISEE 3 spacecrafts The purposes of the
mission were (1) to investigate solar/terrestrial relationships
at the outermost boundaries of the earth's magnetospherey (2)
to examine 1n detail the structure of the solar wind near the
earth and the shock wave that forms the interface between the
sotar wind and earthy and (3) to continue the investigation of
cosmic rays and solar flares in the interplanetary region near
1 AU. The mission thus extended the investigations of previous
IMP spacecrafte The mother/daughter portion of the mission
consisted of two spacecraft with a station-keeping capability
in a highly eccentric earth orbit with apogee at 23 earth
radii. The spacecraft maintained a small separation distance,
and macde simultaneous coordinated measurements to permit
separation of spatial from temporal f{rregularities 4n the
near-earth solar windy the bow shocks and 4inside the
magnetosphere. The spin rate was set at 19.75 rpmy differing
slightly from that of the ISEE 2 spacecraft. For instrument
descriptions written by the 1nvestigatorsy, see IEEE Transe. on
Geoscie Electroness ve GE-16s ne 39 July 1978.

ISEE 1y ANDERSON-=--wccccccccccmreccccccncecemmmanacncan

INVESTIGATION NAME- ELECTRONS AND PROTONS

NSSDC ID- 77-102a-10 INVESTIGATIVE PROGRAM
CODE EE~-8/C0-0Py SCIENCE
INVESTIGATION DISCIPLINE(S)
MAGNETOSPHERIC PHYSICS
PARTICLES AND FIELDS
INTERPLANETARY PHYSICS
PERSONNEL
PI ~ KeAs ANDERSON U OF CALIFy BERKELEY
OI = Cels MENG APPLIED PHYSICS LAB
0I = FeVe CORONITI U OF CALIF, LA
0I - JeMs BOSQUED PAUL SABATIER U
0I = Re PELLAT CTR FOR THEORITIC PHYS
0I - GeKe PARKS U OF WASHINGTON
0I = RePe LIN U OF CALIFy BERKELEY
0 = He REME CESR

BRIEF DESCRIPTION

This experiment was designed to determiney by using
{dentical instrumentation (see 77-1028) on the mother/daughter
spacecrafty the spatial extenty propagation velocity, and
temporal behavior of a wide variety of particle phenomena.
Electrons were measured at 2 and 6 keV and in two bands: 8 to
2006 keV and 30 to 200 keVe Protons were measured at 2 and 5
keV and 4n three bands:! 8 to 200 keVy 30 to 200 keVy and 200
to 380 keVe The 30 keV threshold could be commanded to 15 or
60 keVe Identical instrumentation on each spacecraft consisted
of a pair of surface-barrier semiconductor-detector telescopes
(one with a foil and one without a foil) and four fixed-voltage
cylindrical electrostatic analyzers (two for electrons and two
for protons)s Channel multipliers were used as detectors with
the fixed-voltage analyzerse The telescopes had a viewing cone



with
axise.

a 40-deg half-angley oriented at about 20 deg to the spin

~=cce=c ISEE 1y BAME=-e-mmv-cecccccacan B T

INVESTIGATION NAME- FAST PLASMA AND SOLAR WIND IONS

NSSOC 1D- 77-102A4-01 INVESTIGATIVE PROGRAM
CODE EE-8/C0-0Py SCIENCE
INVESTIGATION DISCIPLINE(S)
MAGNETOSPHERIC PHYSICS
SPACE PLASMAS
INTERPLANE TARY PHYSICS
PERSONNEL
PI = SeJe BAME LOS ALAMOS NAT LAB
0I - He MIGGENRIEDER MPI~-EXTRATERR PHYS
0I = Ke SCHINDLER U OF BOCHUM
0I - JaRe ASBRIDGE LOS ALAMOS NAT LAB
0I = HeRs ROSENBAUER MPI=-AERONIMY
0I = Hede VOELK MPI-NUCLEAR PHYS
0I - M.De. MONTGOMERY LOS ALAMOS NAT LAB
0I - G PASCHMANN MPI-EXTRATERR PHYS
OI = WeCe FELDMAN LOS ALAMOS NAT LAS
0I = EeWe HONESy JRe LOS ALAMOS NAT LAB
BRIEF DESCRIPTION
This experiment was designeds 1n conjunction with a
similar instrument (77-1028-01) provided by G« Paschmann of Max
Planck Institute for flight on the daughter spacecraft, to
study the plasma velocity distribution and its spatial and
temporal variations- 1in the solar Wwindy bow shocky
magnetosheathy magnetopausey magnetotaily and magnetosphere.
Protons from 50 eV to 40 keV and electrons from 5 eV to 20 keV

were measured in oney twos
spherical electrostatic

and three dimensions oy three 90-deg
analyzerse. The experimenty which
utitized channeltron electron multipliers as detectors,
operated 1in two rangesy with energy resolution for the several
steps in each range of 10% of the center energy level.

ISEE 1y CLINE~=m===memmmcamacaan Tt

INVESTIGATION NAME- GAMMA-RAY BURSTS

NSSOC 10~ 77-1024-14 INVESTIGATIVE PROGRAM
CODE EE-8/C0=-0Py SCIENCE
INVESTIGATION DISCIPLINE(S)
X=RAY ASTRONOMY
GAMMA=-RAY ASTRONOMY
PERSONNEL
PI = Tele CLINE NASA=GSFC
0I - DeKe HOVESTADT MPI-EXTRATERR PHYS
0l = BeJe TEEGARDEN NASA=GSFC
0l - Ge. GLOECKLER U OF MARYLAND
BRIEF DESCRIPTION

This experiment was designed to recognize and record the
time history of gamma-ray bursts. TwWwo sensors were used: a
4=cm-diametery Csl scintillator system and a 6-sq-cms
solid~-state (Cd Te) array. An intensity increase in either of
the sensors could cause a trigger signal to occury freezing the
circulating memory of the immediate past counting-rate history
and fitling another memory with the count tng rates for 1 min
following the trigger signate. The time of the trigger signatl
and 1ts Llocation 4n the temporal history were also stored in
memorye. ALl stored information was then read out at a very low
bit rate during the succeeding several hours. Three trigger
signals were used based on total counts in 4 msy 32 msy and 256
mSe Six memories were usedy three before and three after the
trigger signaty yielding storage of 1/64y 1/8y and 1 min of
data each to provide detailed rise-time information.

ISEE 1y FRANK=======cceccccccaaax B L e TR e

INVESTIGATION NAME- HOT PLASMA

NSSDC I0- 77-102A-03 INVESTIGATIVE PROGRAM
CODE EE-8/C0-0Py SCIENCE
INVESTIGATION DISCIPLINE(S)
MAGNETOSPHERIC PHYSICS
SPACE PLASMAS
INTERPLANETARY PHYSICS
PERSONNEL
PI = LeA. FRANK U OF IOWA
0l = VeMs VASYLIUNAS MPI=-AERONOMY
Ol - Ce.Fe KENNEL U OF CALIF, LA

BRIEF DESCRIPTION

This experiment was designed to studys by means of
ident ical dnstrumentation on the mother/daughter spacecraft,
the spatfal and temporal variations of the solar wind and

magnetosheath electrons and fons. Protons and etectrons in the
energy range from 1 eV to 45 keV were measured in 64 contiguous
energy bands with an energy resolution (delta E/E) of 0s16e A
quadrispherical Llow-energy proton and electron differential
energy analyzer (LEPEDEA)y employing seven continuous channel
electron multipliers 4n each of its two (one for orotons and
one for electrons) electrostatic analyzers was flown on both
the mother and the daughter spacecraft. ALl but 2% of the
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4-pi-sr solid angle was covered for particle velocity vectors,
A GM tube was also includeds with a conical field of view of
40-deg full-angley perpendfcular to the spin axis. This
detector was sensitive to electrons with E>45 kevy and to
protons with E>600 keV.

~mwe=== ISEE 1y GURNETT ==w==w== sececesea- cemteemeecce e maa

INVESTIGATION NAME- PLASMA WAVES

NSSDC ID- 77-102A-07 INVESTIGATIVE PROGRAM
CODE EE=-B/CO-0Py SCIENCE
INVESTIGATION DISCIPLINE(S)
MAGNETOSPHERIC PHYSICS
PARTICLES AND FIELDS
INTERPLANETARY PHYSICS
PERSONNEL
PI = DeAse GURNETT U OF I0WA
OI = Fele SCAR"® TRW SYSTEMS GROUP
O0I = ReWe FREDRICKS TRW SYSTEMS GROUP
OI = Eede SMITH NASA=JPL
BRIEF DESCRIPTION
This experimenty {in conjunction with a similar (but
simpler) experiment (77-102B-05) on ISEE 24 was designed to
measure wave phenomena occurring within the magnetosphere and
solar winde Three electric dipole antennas (215 my 73,5 my and
0s61m) and a triaxfal search-cofl antenna were useds The
instrumentation consisted of four main elements: (1) a

narrow=band sweep-frequency recefver with 32 frequency steps in
each of four bands from 100 Hz to 400 kHzy a complete sween
required 32 si (2) a high-time-resolution spectrum analyzer
with 20 channels from 5.62 Hz to 311 kHz for electric field and
14 identical channels from 5.62 Hz to 10 kHz for magnetic field
informationy the electric and magnetic channels were sampled
simultaneously; 3) a wave=normatl analyzer to provide
components for computing the wave normal and the Poynting flux
this analyzer had a 10 Hz bandwidthy and covered 32 frequencies
from 100 Hz to 5 kHzj and (4) a wide~band receiver to condition
electric and magnetic waveforms for transmission to the ground
via the special-purpose analog transmitters this receiver also
provided the s fgnals for long-baseltne-interferometer
measurements between ISEE 1 and ISEE 2+ There were two basic
frequency channels: 10 Hz to 1 kHz and 650 Hz to 10 or 40 kHz.
In additionsy the frequency range could be shifted by a
frequency-conversion scheme to any of eight ranges up to 2 MHz.

ISEE 1y HARVEY=ceemeacmeeemccacmecmcccccasaccmcaacanara-

INVESTIGATION NAME- PLASMA DENSITY

NSSOC ID- 77-102A-08 INVESTIGATIVZ PROGRAM
CODE EE~-8/C0-0Py SCIENCE
INVESTIGATION DISCIPLINE(S)
MAGNETOSPHERIC PHYSICS
SPACE PLASMAS
PARTICLES AND FIELDS
PERSONNEL
PI1 - CeCe HARVEY PARIS OBSERVATORY
0I - M. PETIT CNET
0I - JsRe MCAFEE NOAA=ERL
OI = De JONES 3RITISH ANTARCTIC SURV
0l = JeMe ETCHETO CNET
OI = RsJoL4GRARD ESA-ESTEC
OI = ReEe GENDRIN CNET
BRIEF DESCRIPTION

This experiment measured the plasma electron density near
the mother satellite and also the total electron content
between the mother and the daughter spacecrafte The experiment
consisted of two distinct parts. The mother spacecraft carried
an experiment (the sounder) to detect resonances of the ambient
plasmae. After an antenna had been momentarily excited at one
of the characteristic frequencies of the plasma in which it was

immerseds a pronounced "ringing” was observede. These
resonances occurred at the plasma frequencys the upper hybriag
resonances the cyclotron frequency and 1ts harmonicse and the

measurement of their freauencies permitted the determination of
several plasma parametersy, including the electron density. 1In
this experimenty the transmitter was designed to step through

128 sub=-bands, covering the characteristic resonance
frequencies of the plasmay from 0.3 to 50.9 kHzs and from 0 to
353 kHze The 1dntegrated density between the mother and the

daughter was obtained from a second experiment (the propagation

experiment) that measured the phase delay introduced by the
ambient plasma onto a wave of frequency about 683 kHz
transmitted from the mother and received on the daughter
{experiment -06)e The phase was compared against a
phase-coherent signal transmitted from the mother to the
daughter by modulation onto a carrier of frequency high enough
to be wunaffected by the ambient plasma (272.5 MM2Z)s Due to

perturbations to
Limited duty cycle.

other experimentsy active operation was on a



------- ISEE 1y HELLIWELL======com=—=ceecccecsmmmmmeomanaoooaax
INVESTIGATION NAME- VLF WAVE PROPAGATION
NSSDC ID- 77-102A-13

INVESTIGATIVE PROGRAM
CODE EE-8/C0-0Ps SCIENCE

INVESTIGATION DISCIPLINE(S)
MAGNETOSPHERIC PHYSICS
PARTICLES AND FIELDS
INTERPLANETARY PHYSICS

PERSONNEL
PI - ReAe HELLIWELL STANFORD U
01 = T.F. BELL STANFORD U

BRIEF DESCRIPTION ’

This experiment was fintended to provide data to study
interactions between discrete VLF waves and energetic particles
in the magnetosphere. The VLF waves were produced by a
ground-based transmitter. Injection of the waves beyond the
ionosphere was assured by transmitter tocation in a region
where the magnetic lines of force are open: 1in this casey the
Siple stationy Antarctica. The 14injected signal and any
stimutated VLF emissions were recorded through a loop antenna
by a 1- to 32~kHz broadband receiver on the satellitees The
observed parameters were the fintensities of received radio
frequency waves as a function of time.

ceeee== ISEE 1y HEPPNER===---sceccccca=a- cemescmceccccccmmee e
INVESTIGATION NAME- DC ELECTRIC FIELD
NSSDC ID- 77-102A-11

INVESTIGATIVE PROGRAM
CODE EE-B8/C0-0Py SCIENCE

INVESTIGATION DISCIPLINE(S)
MAGNETOSPHERIC PHYSICS
PARTICLES AND FIELDS
INTERPLANETARY PHYSICS

PERSONNEL
PI = Je.Pa HEPPNER NASA=GSFC
OI = Tele AGGSON NASA-GSFC
0l = NeCe MAYNARD NASA=GSFC
01 - DeAs GURNETT U OF IOWA

0I - DePs CAUFFMAN LOCKHEED PALO ALTO
BRIEF DESCRIPTION

This experiment was 1intended to study quasi-static
electric flelds and Low=frequency plasma waves in the
plasmaspherey magnetospherey magnetosheathy and solar winde.
The double-probe floating-potential technique was 3polied using
Long-wire antenna probes with an effective electric field
baseline of 179 me The dc differentfal voltage was measured &
or 32 times per sy depending on bit rate. In addition, the dc
field was measured at selected azimuthal angles relative to the
sun and the magnetic field, and the peak value of delta V and
fts azimuthal angles were measuredes Low-frequency waves were
measured 1in 8 frequency bands as follows: 0419 to 0.6y 0.6 to
1.9y 1.9 to 64 6 to 19y 19 to 60y 50 to 150y 190 to 600y and
600 to 1900 Hz. The dc-mode measurements had a two-steps
variable~-gain amplifier controlled from the grounde. The
resolution 4n the highest gain state was 0.5E-6 V/me. The ac
measurement electronics consisted of two amplifier sections.
One amplifier was used for low=-frequency channels, and one for
high=-frequency channelse. Gain Lines for each amplifier were
independently controllable from the grounde In the
highest-gain modes each analyzer channel had a sensitivity of
0.04E=6 V/m (rms)e. The experiment coutd be run in efther a
sun-sensor synchronized or a free state as controlled from the
grounde In additiony the ac portion could be run in an
averaging modey or an alternating averaging and
peak-amplitude-detection mode keyed to the telemetry readout
sequences

——————- ISEE 1y HOVESTADT=wmmmmmme=—mccccoomcemememamenae ————
INVESTIGATION NAME- LOW-ENERGY COSMIC RAYS
NSSDC ID= 77-1024-05

INVESTIGATIVE PROGRAM
CODE EE=-8/C0-0Py SCIENCE

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

PERSONNEL
PI - DeKe HOVESTADT
0l - JeJe O*GALLAGHER
0I = M. SCHOLER
0I - LesAs FISK
0l = CeYe FAN
0I = Ge. GLOECKLER

MPI~-EXTRATERR PHYS
U OF MARYLAND
MPI=-EXTRATERR PHYS
U OF NEW HAMPSHIRE
U OF ARIZONA

U OF MARYLAND

BRIEF DESCRIPTION

This {instrumenty carried on both ISEE 1 and ISEE 3y wWas
designed to measure solary interplanetarys and magnetospheric
energetic 4dons in numerous bands within the energy range 2
keV/charge to 80 MeV/nucleony and electrons in four contiguous
bands from 75 to 1300 keVs At the lower energiesy charge
states of heavy ions in the high-speed { > 500 km/s) solar wind
were determined. In the range 0.3 to 80 MeV/nucleony the

energy spectrar anisotropiesy and composition of energetic fons
were determinede. In the Limited range 0.4 to & MeV/nucleons
simuttaneous determination of donic and nuclear charge was
possibles The 4dnstrument consisted of three different sensor
systems. ULECA (ultralow-energy charge analyzer) was an
electrostatic analyzer with solid-state detectors. Its energy
range was approximately 3 to 560 keV/charge, ULEWAT
(ultralow-energy wide-angle telescope) was a double dE/dx vs Ey
thin-windows flow-through proportional counter/solid-state
detector telescope covering the range 0.2 to 80 Mev/nucleon
(Fele ULEZEQ (ultralow-energy 2y Ey and Q) was a combination
of an electrostatic analyzer and a dE/dx vs E system with a
thin=window proportional counter and a position-sensitive
solid-state detector. The energy range was 0.4 to 6
MeV/nucl eon. Data could be obtained in 4S-deg sectorse.

------- ISEE 1y MOZER=mmm==m===eemccocceccmeccncamoecoeaaaanaas
INVESTIGATION NAME~ QUASI-STATIC ELECTRIC FIELDS

NSSDC ID- 77-102A-~06 INVESTIGATIVE PROGRAM

CODE EE-8/C0-0Py SCIENCE

INVESTIGATION DISCIPLINE(S)
MAGNETOSPHERIC PHYSICS
PARTICLES AND FIELDS

PERSONNEL
PI = Fo.Se MOZER
0l - MeCe KELLEY

U OF CALIF, BERKELEY
CORNELL U

BRIEF DESCRIPTION

The objective of this experiment was to study
quasi-static and Low-frequency electric fields 1n the
plasmaspherey magnetospheres magnetosheathy and solar wind.
Measurements were made of the potential difference between a
pair of 8-cm diameter vitreous carbon spheres which were
separated by 73.5 m and mounted on the ends of wire booms in
the satellite spin plane. To attempt to overcome the
spacecraft sheath (a potential problem which plagues att
etectric fleld detectors)y an electron gun for changing the
spacecraft potential was 4ncluded and alt exposed spacecraft
surfaces were made electrically conductinge The finstrument was
designed to be sensitive to fields from 0.1 to 200 mV/m in the
frequency band of 0 to 12 Hze The experiment also measured the
electric field component of waves at frequencies below 1000 Hz.

------- ISEE 1y OGILVIE====e=mmemceecemccccccessccccococencaaas
INVESTIGATION NAME- FAST ELECTRONS

NSSDC ID=- 77-102A-02 INVESTIGATIVE PROGRAM

CODE EE=-8/C0-0Ps SCIENCE

INVESTIGATION DISCIPLINE(S)
MAGNETOSPHERIC PHYSICS
SPACE PLASMAS

PERSONNEL
PI = KeWe OGILVIE
0! - JoDeo SCUDDER

NASA=GSFC
NASA=3S7C

BRIEF DESCRIPTION

This experiment studied the transport coefficients of
turbulence 1n the coltisionless plasma represented by the
interplanetary medium and magnetosheathy tlow-energy solar
electron eventsy and bow-shock-associated electronse Two
triaxial systems of 127-deg cytindrical electrostatic analyzers
were used to make three-dimensfonal measurements of the
electron distribution function. There were three modes of
operationy with the following nominal energy ranges: solar
winde 7 te 500 eV magnetosheathy 10 eV to 2 keVi and
magnetotail anc solars 105 eV to 7.05 keVs The energy
resolution (delta E/E) was 0.07. The entire set of six
simultaneous spectrometer measurements was taken while the
satellite rotated through 60 degs Each spectrometer consisted
of a curved-plate analyzer and two channeltron detectors.

——m———— ISEE 1y RUSSELL-===m==cm-cccooo- R cmemmmceaaaa- -———
INVESTIGATION NAME- FLUXGATE MAGNETOMETER
NSSDC ID- 77-102A~04

INVESTIGATIVE PROGRAM
CODE EE-8/C0-JPy SCIENCE

INVESTIGATION DISCIPLINE(S)
MAGNETOSPHERIC PHYSICS
PARTICLES AND FIELODS
INTERPLANETARY PHYSICS

PERSONNEL
PI = CeTe RUSSELL
0l = ReLe MCPHERRON
0l - PeCe HEDGECOCK
Ol = EeWe GREENSTADT
0I = MeGe KIVELSON

U OF CALIFy LA

U OF CALIF, LA
IMPERIAL COLLEGE
TRW SYSTEMS GROUP
U OF CALIFy LA



BRIEF DESCRIPTION

In this triaxfal fluxgate magnetometer, three ring-core
sensors 1in an orthogonal trfad were enclosed in a flipper
mechanism at the end of the magnetometer boome The electronics
unit was on the main body of the spacecraft at the foot of the
boom, The magnetometer had two operating ranges of plus or
minus 8192 nT and plus or minus 256 nT 4n each vector
component. The data were digitized and averaged within the
instrument to provide 4increased resolution and to provide
Nyquist fittering. There were two modes for the transmission
of the averaged datae. In the double-precision mode of
operatfony 16-bit samples of data were transmitted. This
provided a maximum resolution of plus or minus 1/4 nT or 17128
nT 4n the low-sensitivity and high-sensitivity ranges. In the
single-precision modey any 8 consecutive bits of the above 16

bits were selected by ground command for transmission and the
telemetry bandwidths of the magnetometer were doubleds This
bandwidth varted from 2 Hz for the Llow=-telemetry-rate,

double-precision experiment mode to 32 Hz for the

high-telemetry-ratey single-precision experiment mode.

ISEE 1y SHARP === wereccvwcccrcarrecccccmcreccccccac e o=

INVESTIGATION NAME- IOM COMPOSITION

NSSDC I0- 77-102A-~-12 INVESTIGATIVE PROGRAM
CODE EE-8/C0=-0Py SCIENCE
INVESTIGATION DISCIPLINE(S)
MAGNETOSPHERIC PHYSICS
SPACE PLASMAS
INTERPLANETARY PHYSICS
PERSONNEL
Pl - ReDe SHARP LOCKMHEED PALO ALTO
0I = Ge HAERENDEL MPI=-EXTRATERR PHYS
0I -~ HeRe ROSENBAUER MPI-AERONOMY
O0I = ReGe JOHNSON LOCKHEED PALO ALTO
0l ~ EeGe SHELLEY LOCKHEED PALO ALTO
0I ~ J. GEISS U OF BERNE
Ol - PeXe EBERHARDT U OF BERNE
0l - He BALSIGER U OF BERNE
0l - CeRe CHAPPELL NASA=MSFC
0I - A. GHIELMETTI U OF BERNE
0I - DeTe YOUNG LOS ALAMOS NAT LAB
BRIEF DESCRIPTION
The objective of this investigation was to determine the
fon composftion and energy spectra of the plasma within the

magnetospherey magnetosheathy and solar windy and to determine

the angular distribution of the plasma in the magnetosheath.
An energetic 1{on mass spectrometer was flown that had an
electrostatic energy analyzer followed by a combined
eylindrical electrostatfc/magnetic mass analyzer. A

combination of electron multipliers was used as the detector.

The energy-per-unit-charge range measured was from 0 to 17
keV/Qe The mass=-per-unit-charge range measured extended from 1
to 150 u/Q.
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SPACECRAFT COMMON NAME=- ISEE 2

ALTERNATE NAMES= IMP=-K PRIME,
10423y ISEE-B
DAUGHTER

IME-D

NSSDC ID~- 77-102B

LAUNCH DATE~ 10/22/77
LAUNCH SITE- CAPE CANAVERALy UNITED STATES
LAUNCH VEHICLE- DELTA

WEIGHT= 165.78 XG

SPONSORING COUNTRY/AGENCY
INTERNATIONAL
UNITED STATES

ESA
NASA-0SSA

INITIAL ORBIT PARAMETERS

ORBIT TYPE- GEOCENTRIC EPOCH DATE- 10/23/77

ORBIT PERIOD- 34541 MIN INCLINATION=~ 28.7 DEG

PERIAPSIS- 280+ KM ALT APOAPSIS- 138317. KM ALT
PERSONNEL

MG - Me.A., CALABRESE NASA HEADQUARTERS

SC = MeJe WISKERCHEN NASA HEADQUARTERS

PM = A. HAWKYARD ESA-ESTEC

PS - A, PEDERSEN ESA-ESTEC

PS = A.Co DURNEY{(NLA) ESA=-ESTEC
BRIEF DESCRIPTION

The Explorer-class daughter spacecrafty ISEE 2y was part

of the mother/daughter/heliocentric mission (ISEE 14y 2y and 3).
The purposes of the missfon were (1) to 4nvestigate
solar-terrestrial relationships at the outermost boundaries of
the earthts magnetospherey (2) to examine 1in detail the
structure of the solar wind near earth and the shock wave that
forms the finterface between the solar wind and earthy and (3)
to continue the investigation of cosmic rays and solar flares
in the A1nterplanetary regfon near 1 AU, The mission thus
extended the d{nvestigations of previous IMP spacecrafts The
mother/daughter portion of the mission consisted of two
spacecraft with a statfon-keeping capability 4in a highly
eccentric earth orbfit with apogee of 23 earth radii. The two
spacecraft maintained a small separation distancesy and made
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simultaneous coordinated measurements to permit separation of
spatial from temporal d{rregularities in the near-earth solar
wind, the bow shocksy and inside the magnetosphere. The spin

rate of the ISEE 2 spacecraft was fixed at 19.8 rpmy differing

slightly from that of the ISEE 1 spacecraft. For instrument
descriptions written by the investigatorsy see IEEE Trans. on
Geoscls Electronesy ve GE=16y ne 3y July 1378,

ISEE 29 ANDERSON=weme=--eeeccccccacmcrccccccccmcccccaaa

INVESTIGATION NAME- ELECTRONS AND PROTONS

NSSOC 1D=- 77-102B~08 INVESTIGATIVE PROGRAM
CODE EE-8/C0-0°y SCIENCE
INVESTIGATION DISCIPLINE(S)
MAGNETOSPHERIC PHYSICS
PARTICLES AND SIELDS
PERSONNEL
PI = KeAe ANDERSON U 07 CALIF, BERKELEY
0l - Cele MENG APPLIED PHYSICS LAB
0I - Je.M. BOSQUED PAUL SABATIER U
0I - R PELLAT CTR FOR THEORETIC PHYS
0l - FeVe CORONITI U COF CALIF,y LA
0I = He REME CESR
O0I - RePose LIN U OF CALIFy BERKELEY
0l = GeKe PARKS U OF WASHINGTON
BRIEF DESCRIPTION
This experiment was designed to determiney by using
fdentfcal dnstrumentatfon on the mother/daughter spacecraft,

the spatial extenty propagation velocity, and temporal behavior
of a wide variety of particle phenomena. Etectrons were
measured at 2 and 6 keV and in two bands: 8 to 200 keV and 30
to 200 keVe Protons were measured at 2 and & KeV and in three
bands: 8 to 200 keVy 30 to 200 keVy and 200 to 380 keVe The
30-keV threshold could be commanded to 15 or €0 keVe Identical
instrumentation on each spacecraft consisted of a pair of
surface-barriery semiconductor-detector telescopes (one with a
foil and one without a foil) and four fixed-voltage
electrostatic analyzers {two for electrons and two for
protons). Channel multipliers were used as detectors with the
fixed-voltage analyzers. The telescopes had a viewing cone
with a 40-deg half-angley ordiented at about 20 deg to the spin
axise

ISEE 2y EGIDIm=mmommmm oo e e e ccccmcccccmcacman

INVESTIGATION NAME- SOLAR WIND IONS

NSSDC ID=- 77-1028-02 INVESTIGATIVE PROGRAM
CODE EE=-8/CO-0Py SCIENCE
INVESTIGATION DISCIPLINE(S)
MAGNETOSPHERIC PHYSICS
SPACE PLASMAS
INTERPLANETARY PHYSICS
PERSONNEL
PI = A. EGIDI CNRy SPACE PLASMA LAB
0I - Ge MOREND CNRy SPACI PLASMA LAS
01 - P. CERULLI CNRy SPACE PLASMA LAB
0 - V. FORMISANO ESA-ESTEC
0l = SeCe CANTARAND CNRy SPACE PLASMA LAB
BRIEF DESCRIPTION
This dnstrument was designed to measure the angular
distributions and energy spectra of positive {fons in the solar
wind. The main region of {interest was outward from and
tnecluding the magnetopause {(greater than 8 earth radii)e. Two
hemispherical electrostatic analyzers were used to cover the
energy range 100 eV to 10 keV/Q in up to 64 energy channels.
There were two operating modes: one for high-time resolution
and one for high-energy resolution. Energy levels were kept

constant through a complete spacecraft revolution.

------- ISEE 2y FRANK===cecacccccccca e e e cre e
INVESTIGATION NAME- HOT PLASMA
NSSDC ID- 77-102B-03 INVESTIGATIVE PROGRAM
CODE EE-8/C0-0Py SCIENCE
INVESTIGATION DISCIPLINE(S)
MAGVETOSPHERICZ PHYSICS
SPACE PLASMAS
INTERPLANETARY PHYSICS
PERSONNEL
PI = LeAe FRANK U OF IOWA
0l = V.Me VASYLIUNAS MPT-AERONOMY
0l - CeoFe KENNEL U OF CALIFs LA

BRIEF DESCRIPTION

This experiment was designed to studyy by means of
identical {instrumentation on the mother/ daughter spacecrafty
the spatial and temooral wvarfations of the solar wind and

magnetosheath electrons and fons. Protons and electrons in the
energy range from 1 eV to 45 keV were measured in 64 contiguous
energy bands with an energy resolution (delta E/E) of 0.16e 4
quadrispherical Llow-energy proton and electron differential
energy analyzer (LEPEDEA)y employing seven continuous=-channel
electron multipliers 4n each of its two (one for protons and



one for electrons) electrostatic analyzers was flown on both
the mother and the daughter spacecraft. ALl but 2X of the 4
pi-sr solid angle was covered for particle-velocity vectors. A

GM tube was also includedy with a conical field of view of
40-deg full-angley operzendicular to the spin axise This
detector was sensitive to electrons with E>4S keVy and to
protons with E>600 keVe
------- ISEE 2y GURNETTwwmwecrcecewnmeccecomsmenccccnasneneo~oa
INVESTIGATION NAME- PLASMA WAVES
NSSDC ID=- 77-102B=05 INVESTIGATIVE PROGRAM
CODE EE-8/C0-0Py SCIENCE
INVESTIGATION OISCIPLINE(S)
MAGNETOSPHERIC PHYSICS
PARTICLES AND FIELDS
INTERPLANETARY PHYSICS
PERSONNEL
PI = DeAes GURNETT U OF I0WA
0l = Fole SCARF TRW SYSTEMS GROUP
01 - EeJe SMITH NASA-JPL
01 = ReWe FREDRICKS TRW SYSTEMS GROUP
BRIEF DESCRIPTION
In this experiment, a single-axis search codfl
magnetometer with a high permeability core and two electr ic
field dipoles (30 m tip-to-tip and 0.61 m) measured wave

phenomena occurring within the magnetosphere and solar wind in
conjunction with a similar experiment (77-102A-C7) flown on the
mother spacecrafte The antennas were mounted perpendicularly
to the spin axise The dnstrumentation was composed of two
elements: (1) a high-time=-resolution spectrum analyzer with 16
frequency channels (identical to those on ISEE 1) from 5.62 Hz
to 31.1 kHz where all channels were sampled 1 or 4 times per sy

depending on bit rate; and (2) a wide-band receiver to
condition electric and magnetic waveforms for transmission to
the ground via the special-purpose analog transmitters There

were two basic frequency channelsy from 10 Hz to 1 kHz and from
650 Hz to 10 kHze In additions the frequency range could be
shifted by a freguency-conversion scheme to any of eight ranges
up to 2.0 MHz.

ISEE 29 HARVEY=====--= et T LR R P

INVESTIGATION NAME- RADIO PROPAGATION

NSSDC ID- 77-1028-06 INVESTIGATIVE PROGRAM
CODE EE=8/C0-0Py SCIENCE
INVESTIGATION DISCIPLINEC(S)
MAGNETOSPHERIC PHYSICS
SPACE PLASMAS
PARTICLES AND FIELDS
PERSONNEL
PI = CeCe HARVEY PARIS OBSERVATORY
0l = ReEs GENDRIN CNET
01 - JeRe MCAFEE NOAA=-ERL
0I - M. PETIT CNET
QI - De JONES BRITISH ANTARCTIC SURV
01 = JeMe ETCHETO CNET
0l = ReJebLsGRARD ESA=ESTIC
BRIEF DESCRIPTION
The total electron content between the mother and
daughter «2s obtained by measuring the phase delay introduced
by the ambient plasma ontoc a wave of freguency about 683 kHzs
transmitted from the mother (experiment =-08) and received on
the daughter. The phase was compared against a phase-coherent
signal transmitted from the mother to the daughter by

modulation onto a carrier of frequency high enough (272.,5 MHz)

to be unaffected by the ambient plasmae.

ISEE 24 RUSSELL==---=s=scemceeoccoamaomaa——o et

INVESTIGATION NAME=- FLUXGATE MAGNETOMETER

NSSDC ID- 77-102B-04 INVESTIGATIVE PROGRAM
CODE EE-8/C0~0Py SCIENCE
INVESTIGATION DISCIPLINE(S)
MAGNETOSPHERIC PHYSICS
PARTICLES AND FIELDS
INTERPLANETARY PHYSICS
PERSONNEL
PI = CeTe RUSSELL U OF CALIF, LA
0I = ReLe MCPHERRON U OF CALIF,y LA
01 - PeCe HEDGECOCK IMPERIAL COLLEGE
Ol = EeWe GREENSTADT TRW SYSTEMS GROUP
0I = MeGe KIVELSON U OF CALIFs LA
BRIEF DESCRIPTION
In this triaxial fluxgate magnetometery three ring-core

enclosed in a flipper
The electronics

sensors 4in an orthogonal triad were
mechanism at the end of the magnetometer boom.

unit was on the main body of the spacecraft at the foot of the
boome The magnetometer had two operating ranges of plus or
minus 8192 nT and plus or minus 256 nT 4n each vector
componente The data were digitized and averaged within the

instrument to provide 4{ncreased resolution and to provide
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There were two modes for the transmission
averaged data. In the double-precision mode of
operation, 16-bit samples of data were transmitteds This
provided a maximum resolution of plus or minus 1/4 nT or 1/128
nT in the Low-sensitivity and high-sensitivity ranges.

Nyquist filteringe.

of the

------- ISEE 2y WILLIAMS-=emceemmcmcoccccoocccccoosmmmenone s

INVESTIGATION NAME- ENERGETIC ELECTRONS AND PROTONS

NSSDC ID- 77-1028B-07 INVESTIGATIVE PROGRAM
CODE EE-8/C0-0Py SCIENCE
INVESTIGATION DISCIPLINE(S)
MAGNETOSPHERIC PHYSICS
PARTICLES AND FIELDS
PERSONNEL
Pl = DeJo WILLIAMS APPLIED PHYSICS LAB
0I - TeAe FRITZ LOS ALAMOS NAT LAB
0I - C.0o BOSTROM APPLIED PHYSICS LAB
0I - Ee KEPPLER MP I=-AERONOMY
0l - Be WILKEN MP I=-AERONOMY
0l - GeHe WIBBERENZ U OF KIEL
BRIEF DESCRIPTION
This experiment was designed to identify and to study
plasma 1instabilities responsible for acceleration, source and

Loss mechanismsy and boundary and 1nterface phenomena
throughout the orbital range of the mother/daughter satellites.
A proton telescope and an electron spectrometer were flown on
each spacecraft to measure detailed energy spectra and angular
distributionse. These detectors used siliconsy surface-barriery
totally depleted solid-state devices of various thicknessesy
areasy and configurations. Protons 4n S directions and 12

energy channels between 20 keV and 2 MeV and electrons in 5
directions and 12 energy channels between 20 keV and 300 keV
(to 1.2 MeV for 90 deg) were measurede Data were accumulated

in up to 32 sectors per spine.
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SPACECRAFT COMMON NAME=- ISEE 3
ALTERNATE NAMES=~ STP PROBEy IME-H
HELIOCENTRICy INTNL SUN EARTH EXPL-C
ISEE=-C
NSSDC ID- 78-079A
LAUNCH DATE- 08/12/78 WEIGHT= 469+ KG

LAUNCH SITE- CAPE CANAVERALs UNITED STATES
LAUNCH VEHICLE- DELTA

SPONSORING COUNTRY/ZAGENCY
UNITED STATES NASA-O0SSA
INITIAL ORBIT PARAMETERS

ORBIT TYPE- HELIOCENTRIC EPOCH DATE- 11/25/78

ORBIT PERIOD~- 365+ DAYS INCLINATION=- 0. DEG

PERIAPSIS- 0.99 AU RAD APOAPSIS~ 0.99 AU RAD
PERSONNEL

MG - MoA. CALABRESE NASA HEADQUARTERS

SC = Mede WISKERCHEN NASA HEADQUARTERS

PM = J.Pe CORRIGAN NASA=GSFC

PS = TeTe VON ROSENVINGE NASA=-GSFC

MO = Re0Os HWALES NASA=-GSFC
BRIEF DESCRIPTION

The Explorer-class heliocentric spacecrafty ISEE 34 was

part of the mother/daughter/heliocentric mission (ISEE 1y 2y
and 3). The purposes of the mission were (1) to investigate
solar/terrestrial relationships at the outermost boundaries of
the earth's magnetospherey (2) to examine {in detall the

structure of the solar wind near the earth and the shock wave
that forms the interface between the solar wind and earthy and
(3) to continue the d{nvestigation of cosmic rays and solar
flares in the dinterplanetary region near 1 AU. The mission
thus extended the dnvestigations of previous IMP spacecrafts
The Launch of three coordinated spacecraft in this mission
permitted the separation of spatfal and temporal effects. This
heliocentric spacecraft had a spin axis normat to the ecliptic
plane and a spin rate of about 20 rpms It was placed into an
elliptical halo orbit about the Libration point (L1) 235 earth

radit on the sun side of the earthy where it continuously
monitored changes 1in the near-earth interplanetary medium.
Because both the mother and daughter spacecraft had eccentric

geocentric orbitsy it was hoped that this mission would measure

the cause/effect relationships between the {ncident solar
plasma and the magnetospheres Finallyy the heliocentric
spacecraft also provided a near-earth base for making

cosmic-ray and other planetary measurements for comparison with
coincident measurements from deep-space probess. For instrument
descriptions written by the investigators, see IEEE Trans. on
Geoscle Electrones ve GE=16y ne 3y July 1978, 1In 1982 the
spacecraft began a magnetotail and comet encounter mission. On
August 10y 1982y an orbit change maneuver was conducted to
remove the spacecraft from the halo orbit arcund the L1 point
and place 1t 4n a transfer orbit to a series of orbits between
earth and the L2 (magnetotail) Llibration point. After several
orbits through the earth's magnetotaily with gravity assists
from tunar flybys in September and October of 1983y a criticatl
lunar flyby December 22y 1983y will throw the spacecraft out of



the earth-moon system and into an orbit which leads the earth.
The spacecraft wilt encounter the tail of comet
Glacobini-Zinner on September 11, 1985, and will be between the

sun and comet Halley in late March 1986y when other spoacecraft
(Glottoy Planet-Ay MS-T5, VEGA) will be nearer to comet Halley
on comet rendezvous missions. Tracking and telemetry support
will be provided by the DOSN (Deep Space Network) starting in

February 1985,

ISEE 3y ANDERSON®-=-==c=mcccmmccmecemmmcceccmcaccccocaan

INVESTIGATION NAME- INTERPLANETARY AND SOLAR ELECTRONS

NSSDC ID- 78-079A-09%9 INVESTIGATIVE PROGRAM
CODE EE=8/C0-0Py SCIENCE
INVESTIGATION DISCIPLINEC(S)
PARTICLES AND FIELDS
COSMIC RAYS
INTERPLANETARY PHYSICS
PERSONNEL
Pl = KeAa. ANDERSON U OF CALIFy BERKELEY
0I - RePes LIN U OF CALIFy BERKELEY
OI = DeFe SMITH HIGH ALTITUDE 0BS
0l = S.Re KANE U OF CALIFs BERKELEY
BRIEF DESCRIPTION
This experiment was desfigned to study spectra and
anisotropies of dinterplanetary and solar electrons (2 to 1000
keV) 4n the transition energy range between solar wind and
low-energy cosmic rayse The electrons were measured by a pair

of passively cooleds surface-barriery semiconductor-detector
telescopes (approximately 15 keV to approximately 1 MeV) and by

a hemispherical plate electrostatic analyzer with
channel=multiplier detectors (2-18 keV)s. Counting rates were
sectored 1nto angular sectors about either the magnetic field

or the sun direction. The telescope yielded 8 or 16 sectors
and the analyzer yielded-16 sectors.

me-ee== ISEE 34 BAME~-=====ma= B i T T ememmenma-

INVESTIGATION NAME=- SOLAR WIND PLASMA

NSSDC ID- 78-079A-01 INVESTIGATIVE PROGRAM
CODE EE-8/CO0-0Py SCIENCE
INVESTIGATION DISCIPLINE(S)
INTERPLANETARY PHYSICS
SPACE PLASMAS
PERSONNEL
PI = Se.Je BAME LOS ALAMOS NAT LAB
0l - JeRe ASBRIDGE LOS ALAMOS NAT LAB
0I - EoWe HONESs JR. LOS ALAMOS NAT LAB
0l = M.De MONTGOMERY LOS ALAMOS NAT LAB
0I = WeCe FELDMAN LOS ALAMOS NAT LAB
BRIEF DESCRIPTION
This experiment was designed to make an integrated study
of the naturey, originy, and evolution of structure in the
interplanetary mediume Alsos the thermal state of the
interplanetary plasma was studiedy unperturbed by the earth's
bow shocke Ion velocity dfistributions were measured by a
135-deg spherical electrostatic analyzer in both two and three

dimensionse. Step energy resolution for each ensrgy window was
4.2%, Electron velocity distributfons were measured by a
90-deg spherical etectrostatic analyzer, also in two and three
dimensionse. The energy window per step for electrons was 10X.
Channeltron electron multipliers were used as detectors for
each of the analyzers. Solar wind electrons were measured in
15 contiguous channels from 8.5 to 1140 eV, A special
photoelectron range of 1.6 to 220 eV could oe commanded.
Varfous mixtures of data for 2-D and 3-D distribution functions

could be selecteds Ions were measured in 32 channels from 237
eV per charge to 10.7 keV per charge. Various modes were
avaflable for basic sweepy searchy and track ing of the peak of

the distribution.
ISEE 3y HOVESTADT=mm=mmmmmec oo oo ool oo cccccmcmceea-

INVESTIGATION NAME= LOW-ENERGY COSMIC RAYS

NSSDC ID- 78-079A-03 INVESTIGATIVE PROGRAM
CODE EE-8/C0-0Py SCIENCE
INVESTIGATION DISCIPLINE(S)
COSMIC RAYS
PERSONNEL
Pl = DeKe HOVESTADT MPI-EXTRATERR PHYS
0I = JeJo O'GALLAGHER U OF MARYLAND
0I - CeYe FAN U OF ARIZONA
0l = Ge GLOECKLER U OF MARYLAND
0I - M. SCHOLER - MPI-EXTRATERR PHYS
0I - LeAse FISK U OF NEW HAMPSHIRE
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BRIEF DESCRIPTION

This instrument (HOH)y carried on ISEE 1 and ISEE 3, was
designed to measure solary interplanetaryy and magnetospheric
energetic dons 1in numerous bands within the energy range 2
keV/charge to 80 MeV/nucleon, and electrons in four cont iguous
bands from 75 to 1300 keV. At the lower energfiess charge
states of heavy ions in the high-speed (>500 km/s) solar wind
were determined. In the range 0.3 to 80 MeV/nucleony the
energy spectray anisotropiess and composition of energetic ions
were determined, In the Limited range 044 to & MeV/nucleony
simultaneous determination of donic and nuclear charge was
possible. The dnstrument consisted of three different sensor

systems, ULECA (ultralow-energy charge analyzer) was an
electrostatic analyzer with solid-state detectors. Its energy
range was approximately 3 to 560 keV/charge. ULEWAT

tultralow-energy wide-angle telescope) was a dE/dx vs Ey
thin-windowy flow=through proportional counter/solid-state
detector telescope covering the range 0.2 to 80 MeV/nucleon
(Fel)s ULEZEQ (ultralow-energy 2y Ey and 0) was a combination

of an electrostatic analyzer and a dE/dx versus E system with a

thin-window proportional counter and a oposition-sensitive
solid-state detector. The energy range was 0«4 to 3
MeV/nucleon. Data could be obtatned in 45-deg sectors.

------- ISEE 39 HYNDSe-e=mccmmmcccmccma e rcaamccccccccarcnaee

INVESTIGATION NAME- ENERGETIC PROTONS

NSSDC 1D- 78-079a-08 INVESTIGATIVI PROGRAM
CODE EE-8/C0=-0Py SCIENCE
INVESTIGATION DISCIPLINE(S)
COSMIC RAYS
INTERPLANETARY PHYSICS
PARTICLES AND FIELDS
PERSONNEL
Pl = ReJa HYNDS IMPERIAL COLLEGE
0l = JeJe VAN ROOIJEN U OF UTRECHT
0I - JeNe VAN GILS U OF UTRECHT
0l = ReMe VAN DEN NIEUWENHOF U OF UTRECHT
0l - KePe WENZEL ESA-ESTEC
01 =~ TeRe SANDERSON ESA~ESTEC
0l = Ve DOMINGO ESA-ZSTEC
0l - D.Es PAGE ESA~ESTEC
0l - A. 8ALOGH IMPERIAL COLLEGE
0I - C. DE JAGER U OF UTRECHT
0 - He. ELLIOT IMPERIAL COLLEGE
BRIEF DESCRIPTION
This experiment (DFH) was designed to study Low-energy
solar proton acceleration and propagation oprocesses in
interplanetary space. The 1instrument measured the energy
spectrum in 8 channelsy and the 3-dimensional angular

distribution of protons 14n the energy range 0,035 to 1.6 MeV
with a basfc time resolution of 16 s. Counts of each channel
were grouped into efght 4S5-deg sectors. The dnstrument
consisted of three {identical telescopes mounted at 30, 60y and
135 deg relative to the spacecraft spin axiss each containing
two surface-barrifer detectorsy a mechanical collimators and a
"broom" magnet to sweep away electrons.

ISEE 39 MEYER=e == oo m oo oo ceeeeecccccacccmoan

INVESTIGATION NAME- COSMIC-RAY ELECTRONS AND NUCLEI

NSSDC ID- 78-079A-06 INVESTIGATIVE PROGRAM
CODE EE-8/C0-0Ps SCIENCE
INVESTIGATION DISCIPLINE (S)
COSMIC RAYS
PERSONNEL
PI =~ Pe MEYER U OF CHICAGO
0I - P. EVENSON U OF CHICAGO

BRIEF DESCRIPTION

This experiment Was designed to study particle
propagation within the solar system and the properties of the
interplanetary medium. The following species were resolved:
(1) electrons (differential spectrum from 5 to 400 MeV)} (2)
nuclei from protons to the iron group (differentfal spectra and
relative abundances from 30 to 15,000 MeV/nucleon)i ang (3)
helium through sulfur. A charged-particle telescope was used
to make these measurements. It consisted of three solid-state

detectors, a gas Cerenkov countery a CsI scintitlattion
detectory two plastic scintitlation countersy and a quartz
Cerenkov counter. The design of the telescope was based on

that used in experiment €8-014A-09 for 0GO S.

ISEE 39 OGILVIE=e=emccemccccccccemcncccccccccccaeceee

INVESTIGATION NAME- SOLAR WIND ION COMPOSITION

NSSDC ID=- 78-079A-11 INVESTIGATIVE PROSRAM

CODE EE=-8/C0~0Py SCIENCE

INVESTIGATION DISCIPLINE(S)
INTERPLANETARY PHYSICS
SPACE PLASMAS



PERSONNEL
Pl - KeWe OGILVIE NASA=-GSFC
0l = Je GEISS U OF BERNE
01 = MeHe ACUNA NASA=-GSFC
01 = M.A. COPLAN U OF MARYLAND
0I - Dele LINC NASA=-JSC
BRIEF DESCRIPTION
This experiment consisted of a hemispherical

electrostatic energy analyzer and a Wien velocity filter
configured as a mass spectrometer to determine the charge state
and isotopic constitution ot the solar wind. The instrument
had an energy-per=-unit-charge range of 0e84 to 11e7 keV per

chargey a mass-per-unit-charge range of 1.5 to S.6 u per
chargey and a velocity range of 300 to 600 km/s.
memm——- ISEE 3y SCARFemeewmceccemommeom-aoo soereoosSSssoesT -
INVESTIGATION NAME- PLASMA WAVES
NSSDC 10~ 78=-079A-07 INVESTIGATIVE PROGRAM
CODE EE=-8/C0-0Py SCIENCE
INVESTIGATION DISCIPLINE(S)
PARTICLES AND FIELDS
SPACE PLASMAS
INTERPLANETARY PHYSICS
PERSONNEL
P1 = Fele SCARF TRW SYSTEMS GROUP
01 = DeAe GURNETT U OF IOWA
0l = EeJe SMITH NASA=JPL
01 = ReWe FREDRICKS TRW SYSTEMS GROUP
BRIEF DESCRIPTION
This experiment was designed to oprovide data for
plasma=-wave studies undertaken to gain a better understanding
of the wave-particle 1{interaction and plasma instabilitiesy

4hich Llead to the equivalent cotlision phenomena that produce
apparent fluid-like behavior in the solar wind near 1 AUs Two
electric dipoles and a boom=mounted magnetic search coil were

used to measure magnetic and electric fleld wave Levels from 17
Hz to 1 kHz 4n 8 channels and electric field levels from 17 Hz
to 100 kHz 4n 16 channelse. In additiony a third spectrum
analyzer with three bands between 0.316 and 8.8 Hz was included
for measurement of the magnetic fielde This unit used the
search coily but was Located within the electronics unit of
experiment 78-079A-02.

ISEE 3y SMITH===e+ececvemeraccorecccsaamoaoooacasn- vone

INVESTIGATION NAME- MAGNETIC FIELDS

NSSDC ID- 78-079A-02 INVESTIGATIVE PROGRAM
CODE EE=-8/CO0=OPy SCIENCE
INVESTIGATION DISCIPLINE(S)
INTERPLANETARY PHYSICS
PARTICLES AND FIELDS
PERSONNEL
PI = EeJe SMITH NASA=-JPL
0l - L. DAVISs JR. CALIF INST OF TECH
01 - GelLe SISCOE U OF CALIFs LA
0 - De.E. JONES BRIGHAM YOUNG U
01 - B.Te TSURUTANI NASA=-JPL
BRIEF DESCRIPTION
The dnstrumentation for this experiment consisted of a

boom-mounted triaxial vector helium magnetometer. Measurements

were made of the steady magnetic field and its low-frequency
variations. Edght field amplitude ranges (minus to plus 4y 14y
42y 144y 640y 4000y 224000, and 1404000 nT) were available.
The instrument ranged up and down automatically or could be
commanded 1into a specific range. The field equivalent noise
oower spectratl density was 2E=4 nT squared per Hertz

(independent of freaquency)s or 0.01 nT rms in the cassband 0 to
0.5 Hze A single-axis spectrum analyzer measured fluctuat ions
paraltel to the spacecraft spin axis in three frequency bands
centered at 0033y 3e2y and 8.8 Hze

----- == ISEE 3y STEINBERG==m==wmme=m=cm-cesseesceeco—eoo—c=coces

INVESTIGATION NAME- RADIO MAP?ING

NSSDC ID- 78-079A-10 INVESTIGATIVE PROGRAM
CODE EE-8/C0-0Py SCIENCE
INVESTIGATION DISCIPLINE(S)
PARTICLES AND FIELDS
RADIO PHYSICS
SOLAR PHYSICS
PERSONNEL
PI - JeLe STEINBERG PARIS OBSERVATORY
01 - Pe COUTURIER PARIS 03SERVATORY
0I = Re KNOLL PARIS OBSERVATORY
0l = Jo FAINBERG NASA=GSFC
01 = ReGe STONE NASA=GSFC
01 - SeRe MOSIER NATL SCIENCE FOUND

S3

BRIEF DESCRIPTION

This experiment was designed to measure the direction
(two angles) of type-III solar bursts at 24 frequencies stepped
from 30 kHz to 2 MHze. Relying on solar rotationsy one could
obtain a 3-D map of the magnetic Llines of force which guide the
electrons that produce type=III solar bursts. These results
could be determined from 10 solar radii to 1 AUy 1n or out of
the ecliptice. The instrument consisted primarily of two dipole
antennas and a four-channel radiometery with bandwidths of 3
kHz and 10 kHz. The frequency sequence had 72 steps and
required 108 s. Selt-calibration occurred every 18 he

STONE==ommmman=

ISEE 3

INVESTIGATION NAME- HIGH-ENERGY COSMIC RAYS

NSSDC 10- 78-079A-12 INVESTIGATIVE PROGRAM
CODE EE=-8/C0=-0Py SCIENCE
INVESTIGATION DISCIPLINE(S)
COSMIC RAYS
PERSONNEL
Pl - E«Ce STONE CALIF INST OF TECH
OI - ReEe VOGT CALIF INST OF TECH
BRIEF DESCRIPTION
This experiment was designed to study the isotopic
constitution of solar matter and galactic cosmic-ray sourcesy
the processes of nucleosynthesis in the sun and in the galaxys

and astrophysical particle acceleration processes. The
following species were resolved: tithium through nickel (Z
from 3 through 28 and A from 6 through 64) in the energy range
from 5 to 250 MeV/nucleon, The mass resolution was < 0.3 u for
Z<30.

1SEE 3y TEEGARDENe=mececesvaccccccanccreaccsesccse==> - -

INVESTIGATION NAME- GAMMA=-RAY BURSTS

NSSDC ID~ 78-079A-15 INVESTIGATIVE PROGRAM
CODE EE-8/C0O=-0Py SCIENCE
INVESTIGATION DISCIPLINE(S)
X=RAY ASTRONOMY
GAMMA=RAY ASTRONOMY
PERSONNEL
PI - BeJs TEEGARDEN NASA=GSFC
01 = DeKe HOVESTAIT MPI-EXTRATERR PHYS
0l - TeLe CLINE NASA=-GSFC
01 ~ Ge GLOECKLER U OF MARYLAND
BRIEF DESCRIPTION
This experiment was designed to recognize and record the
time history of gamma-ray burstsy and to provide

high-resolution spectra of gamma-ray burst photons between 0.05
and 6.5 MeV, Three detectors were useds Detector 1 was a 4ecm
diameter by 3-em=thick germanium crystaly radiatively cooled
to operate at approximately 101 deg K. The energy range was
between 0¢12 and 6+5 MeVy and the energy resolution was < 3.5
keV at 1 MeVe A 4096-channel ADC digitized the signals for
input to the gamma-burst digital instrumentations whith was in
the Llow-energy cosmic-ray experiment, 78-079A-03. Detector 2
consisted of the CsI and surrounding detectors 1in the
cosmic-ray electrons and nuclef experiment, 78-079A-06. Both
temporat and spectral information were obtained from this
detectore. This detector was felt to be somewhat noisye
Detector 3 consisted of the smaller CsI crystal in experiment
78~079A-03. Its energy range began at about 79 keVe Two
time-history memories of 2000 12-bit words were usedy and
received 4information from any of the three detectors by
commanda. The stored values were time intervals over which a
fixed number (1-128) of counts was accumulated. The
time-intervat clock frequency wWas selectable from 1 to 8 kHz.
Spectral 1information from either detector 1 or 2 was stored in
a third memory of 3072 16=bit words. Twelve bits were used for
pulse-height data and four bits for time. The counting rate
fnput to the time history memories caused a trigger signal to
occur 1f the rate exceeded a commandable values, When this
occurreds all three memories were atlowed to fills These
memories could be dumped at a very Low bit ratey either
automatically or by commande.

VON ROSENVINGE====-=c=-ceesese-c-cccccaccooonox

ISEE 3

INVESTIGATION NAME- MEDIUM ENERGY COSMIC RAY

NSSDC 1D- 78-079A-04 INVESTIGATIVE PROGRAM
CODE EE=-8/C0-0Py SCIENCE
INVESTIGATION DISCIPLINE(S)
COSMIC RAYS
PERSONNEL
Pl = TeTe VON ROSENVINGE NASA=GSFC
01 = LeRe FISK U OF NEW HAMPSHIRE
0l - F.Be MCDONALD NASA HEADQUARTERS
01 = JeHe TRAINOR NASA=GSFC
o1 - U OF MARYLAND

MeAole VAN HOLLIBEKE



BRIEF DESCRIPTION
This experiment was designed to study the composition of

solar cosmic rays from hydrogen through iron and the elemental
abundance of galactic cosmic rayses Three cosmic-ray
telescopess plus a oproportional counter for measurement of

etectrons and X raysy comprised the instrumentation. Nuclef
with Z between 1 and 30 were measured in varfous energy windows

in the range 1 to 500 MeV/nucleon. Unit mass resolution was
obtained for 1sotopes with Z equal to 1y 2y and 3 to 7 in the
energy ranges 4 to 70y 1 to 70y and 30 to 140 MeV/nucleon,

respectively. Electrons were measured 1in the energy range
approximately 2 to 10 MeV. Anfsotropy information was obtained
for the electrons and nuclef with 2 equal to 1 to 26.

ISEE 3y WIEDENBECK==mme==-=-me==cecceccceeeecceece e

INVESTIGATION NAME- HIGH=-ENERGY COSMIC RAY

NSSDC ID- 78-079A=05 INVESTIGATIVE PROGRAM
COQE EE-8/C0-0Py SCIENCE
INVESTIGATION DISCIPLINE(S)
COSMIC RAYS
PERSONNEL
PI - M.E. WIEDENBECK U OF CHICAGO
0I - D.E. GREINER U OF CALIFs BERKELEY

BRIEF DESCRIPTION

This experiment was designed to determine the isotooic
abundance in the primary cosmic rays for hydrogen through
nickels The instrument used a l0-element solid~state particle
telescope consisting of Lithium-drifted silicon detectors.
Energy ranges measured ran from approximately 20 to
approximately 500 MeV/nucleon. The direction of d{ncident
nuclei was obtained from a six~plane drift chamber with 2-deg
resolution.

ISEE 3y WILCOX=m=mmmmmmmmcmcaeaa= ememmemmmmcmmee o

INVESTIGATION NAME- GROUND BASED SOLAR STUDIES

NSSDC ID~ 78-079A-13 INVESTIGATIVE PROGRAM
CODE EE-8/CD-0Py SCIENCE
INVESTIGATION DISCIPLINE(S)
SOLAR PHYSICS
INTERPLANE TARY MAGNETIC FIELDS
PERSONNEL
Pl = JeMe WILCOX STANFOR3 U
BRIEF DESCRIPTION
This experiment consisted of the measurement of
large-scale solar magnetic and velocity fietds with the
Stanford ground-based solar telescopey and the comparison of
these measurements with measurements of the interplanetary

magnetic field and solar wind made by other experinents on this
spacecrafte The purpose of the experiment was to study the
large-scale structure of the solar magnetic field and its
extenston into interplanetary space by the solar winde.

ERARN AR RN IR R AN SR AR a b raer SIS lavnunnrwrderranr s b AR AR AR
SPACECRAFT COMMON NAME=- ISIS 1
ALTERNATE NAMES- ISIS-Ay 03669
NSSDC ID- 69-0094A

LAUNCH DATE- 01/308/69

LAUNCH SITE- VANDENBERG AFBy
LAUNCH VEHICLE- DELTA

WEIGHT= 241. KG
UNITED STATES

SPONSORING COUNTRY/AGENCY
CANADA
UNITED STATES

DRB=-DRTE
NASA-0SSA

INITIAL ORBIT PARAMETERS

ORBIT TYPE- GEOCENTRIC EPOCH DATE- 02/04/6%

ORBIT PERIOD- 128.42 MIN INCLINATION~- 88.42 DEG

PERIAPSIS~ 578« KM ALT APOAPSIS=- 3526e KM ALT
PERSONNEL

MG - M.B. WEINREB NASA HEADQUARTERS

MG = CsAe. FRANKLIN COMMUN RESEARCH CENTRE

SC = EeRe SCHMERLING NASA HEADIUARTERS

SC = TeRe HARTZ COMMUN RESEARCH CENTRE

PM = LeHe BRACE NASA=GSFC

PS = LeHse BRACE NASA-GSFC
BRIEF DESCRIPTION

ISIS 1 was an fonospheric observatory instrumented with

sweep= and fixed-frequency fonosondesy a VLF receivery
energetic and soft particte detectorsy an jon mass

spectrometery an electrostatic probey an electrostatic
analyzery a beacon transmittery and a cosmic noise experiment,
The sounder used two dipole antennas (73 and 18.7 m longy
respectively). The satellite was spin-stabilized at about 2.9

rpm  after antenna deployment. Some control was exercised over
the spin rate and attitude by using magnetically induced
torques to change the spin rate and to precess the spin axis.

recorder with 1-h capacity was 4included on the
The satellite could be programmed to take recorded

A tape
satellite.
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observations for four different
recording period. The recorder
Ottawae For non-tape-recorded
satellite and subsateltite regions could be acquired and
telemetered when the spacecraft was in the line of sight of
telemetry stationse. The selected telemetry stations were in
areas that provided primary data coverage near the 80 deg W
meridian and 1in areas near Hawailiy Singaporey Australiay
Englandy Norways 1Indiay Japans Antarcticas New Zealands and
Central Africa. NASA support of the ISIS project was
terminated on October 1, 1979. A significant amount of
exoerimental datas howevery was acquired after this date by the
Canadfan project team.

time periods for each full
data were dumped only at
observationsy data for the

ISIS 1y BARRINGTON===emcrerveccana “mc—cesceccccaa mme—ema—

INVESTIGATION NAME- VLF RECEIVER

NSSDC ID- 69-0094A-03 INVESTIGATIVE PROGRAM
CODE EE-8/C0-0Py SCIENCE
INVESTIGATION DISZIPLINZ(S)
IONOSPHERES AND RADIO PHYSICS
PERSONNEL
PI = ReZe BARRINGTON 00C-CRC
OI = FeHe PALMER OEFENCE RESEARCH ESTAB
0I -~ HeGe JAMES DOC=CRC

BRIEF DESCRIPTION
The purpose of this experiment was to study natural and
man-made VLF signalse Specific objectives 1incluced the
investigation of VLF propagation phenomenay, 1on and hybrid
plasma resonancesy and correlations between VLT emissions and
intense fluxes of energetic particless In this experiment an
attempt was made to stimulate the ifon resonances of the ambient
plasma by wusing signals from a VLF swept-freguency exciter,
contatned within the spacecrafte The instrumentation consisted

of a Llow-frequencyy broadband receiver that sensed signals
received by the 73-m dipole (split monopole) antennas between
005 and 30 kHze This same antenna was used for receiving
frequencies below 5 MHz on the fonosonde. The receiver had a
wide dynamic range (80 dB) that was achifeved by use of an
automatic gain control systems This VLS experiment Yncluded an
optional-use onboard exciter that operated over a frequency
cycle from 0 to 0.3 to 0 to 11 to 0 kHz over a 3.5=s "frame"
periode The frames sequenced through four steps where the
transmissfons were attenuated by 0y 20y 20y then 40 d34 thus

requiring 14 s for one complete cycle of exciter operation.
The exciter transmitted on the short antennas and the receiver
sensed the signals coupled between the two antennas by the
ambient plasmas plus any noise signals which were excited in
the plasmae This VLF experiment also permitted antenna
impedance measurements, with or without a dc blas on the
antennae. The real-time data were transmitted on 136.08-MH2
telemetry. The VLF data could be recorded on one of the four
tape-recorder channels durfng the time the tape recorder
operated. Tape-recorded and backup real-time data were
transmitted on 400-MHz telemetry.

ISIS 1y BRACE-==~ecccec e crcrcccccccrcccccccacccnc e maa

INVESTIGATION NAME~ CYLINDRICAL ELZCTROSTATIC PROBES

NSSDC ID- 69-003A-07 INVESTIGATIVE PROGRAM

CODE EE~-B/CO0-0Py SCIENCE

INVESTIGATION DISCIPLINE(S)
IONOSPHERES
AERCONOMY

PERSONNEL
PI = LeHe
0l - J.A.

BRACE
FINDLAY

NASA-GSFC
NASA=GSFC

BRIEF DESCRIPTICN

The purpose of this experiment was to study the global
variations of electron temperature and electron concentration
at spacecraft (S/C) altitudes during solar maximumy and to
study characteristics of the S/C ion sheathe The measurements
were made with two cylindrical probesy operating as Langmuir
probess There were a boom probe and an axial probes The axial
probe extended 48.3 cm from the S/Cy along the spin axisy and
was centered among the four telemetry antennas on the underside
of the S/Cs This probe was capable of measurements undisturbed
by the satellite motion only when the probe preceded the S/C in
its motion through the plasma. The boom probe extended
horizontally and outward (in S/C frame of reference) from a
boom 1 m longy which in turn extended from an upper surface of
the satellite at an angle of about 45 deg to the spin axise
This probe provided some observations during each S/C spin
cycle that were free of S/C wake effectss The probes consisted
of three concentricy electrically 1isolatedy stainless steel
tubes. The outer (0.24¢=cm diam and 23-c¢cm long) tube floated at
1ts own equilibrium potential and served to place the collector
well away from ¢the S/C plasma sheaths The center tube
(0.165-cm diam) extending 23 cm outward from the outer tube
acted as an electrical guard for the collectore Its electricatl
potent fal was controlled. The collector (0.058-cm diam)
extended 23 ¢m outward from the driven guarde During each
2-min sequencey 3 volt-ampere curve was obtained from the
sawtooth wvoltage (=2 to +10 V) applied to the collectors This
was interpreted in electron densities over a range from 1.£2 to
1.,5E6 electrons per ccy and temperatures from about 400 to S.E4



deg Ke NSSJC has all the useful data that exist from this
investigation.
------- ISIS 1y CALVERT==-=mms-eececccececccccecccccoccccoacaa-

INVESTIGATION NAME- FIXED-FREQUENCY SOUNDER

NSSOC ID- 695=-009A=-02 INVESTIGATIVE PROGRAM
CODE EE-8/C0=-0Py SCIENCE
INVESTIGATION DISCIPLINE(S)
IONOSPHERES AND RADIO PHYSICS
PERSONNEL
PI = W. CALVERT U OF IOWA
0I = ReBe« NORTON NOAA-ERL
0I - JeMe WARNOCK NOAA
01 = JoHe WHITTEKER DOC=-CRC
BRIEF DESCRIPTION
This experiment was desfgned to study {onospheric

features of a smaller scale than could be detected by the sweep
soundery and to study plasma resonances. Parameters measured
were virtual range (a function of propagation time of the
reflected pulse) and times These data were normally observed
only when the spacecraft was in range of a telemetry stat ione
The fixed=-frequency sounder operated from the same antenna,
transmitter, and receiver used for the sweep~frequency
experimente It normally operated for 5 s during the freauency
flyback period of the sweep-frequency operation that was every
19 or 29 s. One of six frequencies (0¢25y 0e48y 1600y 1495y
4400y or 9.303 MHZ) was chosen for use by the experimenter as
desired. Other modes of operation were availabley including
continuous observation at a selected frequencys and a special
mixed mode with transmission at the fixed frequency of 0.82 MHz
and sween reception.

ISIS 1y HARTZmmmmcmmmcccecacecccecccecccccaascceaeanne -

INVESTIGATION NAME- COSMIC RADIO NOISE

NSSDC ID=- 69=003A-10 INVESTIGATIVE PROGRAM
CODE EE=-8/C0-~0Py SCIENCE
INVESTIGATION DISCIPLINE(S)
ASTRONOMY
IONOSPHERES AND RADIO PHYSICS
PERSONNEL
Pl = TeRe HARTZ(RETIRED) DOC=-CRC
PI = HeGa JAMES 0OC-CRC

BRIEF DESCRIPTION
This experiment used the sweep~frequency fJonosonde
recefver automatic gain control voltage to measure galactic and

solar radio noise Llevels. The recelver swept from 0.1 to 20
MHZz. The dynamic range was 50 dBs and the bandwidth was S5
kHze The antennas used were 18.7-m and 73=-m dipoles.

ISIS 1y MCDIARMID-==-=-meemmceccccaccccccccmccceccaaaa

INVESTIGATION NAME~ ENERGETIC PARTICLE DETECTORS

NSSDC ID- $69-009A-04 INVESTIGATIVE PROGRAM
CODE EE-8/C0-0Ps SCIENCE
INVESTIGATION DISCIPLINE(S)
MAGNETOSPHERIC PHYSICS
PARTICLES AND FIELDS
PERSONNEL
PI - I.Be MCOIARMID NATL RES COUNC OF CAN
0I = Je.Rs BURROWS NATL RES COUNC OF CAN
0I = ReCe ROSE(RETIRED) NATL RES COUNC OF CAN
BRIEF DESCRIPTION
The purpose of this exoeriment was to provide data that
would aid 1in understanding (1) the mechanisms responsinle for

the production and control of the outer radiation zone,
related problems of oarticle entry into the earth's magnetic
fieldy and (3) interactions between the earth's magnetosphere
and the solar wind. This experiment consisted of four sets of
detectorse. The first sety comprising four Gediger counters,
measured electrons greater than 20 and 40 keV and protons
greater than 300 and S00 keV parallel ana perpendicular to the
satellite spin axise ALl remaining detectors measured
oarticles perpendicular to the spin axis. The second set
consisted of sotid-state silicon Junction detectorse These
responded to electrons greater than 25 and 140 keVy electrons
in the range 200 to 770 kevy and protons greater than 200 and
400 keVe The third set consisted of five silicon junction
detectors that responded to protons between 0415 and 30 MeV.
The fourth set consisted of cesium {odide scintitlation
ohotomultiolier systems. Each system operated in two modes and
responded to electrons greater than 8, 40y and 60 keV and
protons greater than 50 keV and in the range 50 to 70 keV.

(2) the
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INVESTIGATION NAME- SWEEP-FREQUENCY SOUNDER

NSSOC ID- 69-009A-01 INVESTIGATIVE PROGRAM
CODE EE-8/C0-0Py SCIENCET
INVESTIGATION DISCIPLINE(S)
IONOSPHERES AND RADIO PHYSICS
PERSONNEL
PI = GeLe NELMS DOC~-CRC
PI - CeBe MULDREW DOC-CRC
0I - J.E. JACKSON NASA=-GSFC
OI = JeHe WHITTEKER J0C-CRC
oI - J. TURNER IONOSPHERIC PRED SERV
01 = M. SYLVAIN LGE
0I = 0. HOL T AURQORAL 08S
0I - Y. O0GATA RADI2 RESEARCH LAB
0I - Re RAGHAVARAD PHYSICAL RESEARCH LAB
OI = ReBe NORTON NOAA-ERL
0l = KeLo CHAN NASA-ARC
01 = ReSe UNWIN DEPT OF SCI+INDUST RES
BRIEF DESCRIPTION
The purpose of this experiment was to investigate the

fonospheric electron density in the altitude range 300 to 3500
km for a full solar cycle (by combining the ISIS 1 measurements
with the Alouette 2 data)e Another important function of the
sounder was to provide correlative data for the other ISIS 1
experimentsy particularly those measuring fonospheric
parameters. The 1SIS 1 1onosonde was basfically a radio
transmitter/receiver that recorded the time delay between a
transmitted and a returned radio frequency pulse. A continuum
of frequencies between 0.1 and 20 MHz was sampled once every 19
or 29 sy and one of six selected frequencies was also used for
a perifod of 3 to 5 s during this 19~ or 29-s periode 1In
addition to the sweep= and fixed=frequency modes of operation,
a mixed mode was possible where the transmitter frequency was
fixed at 0.82 MHz while the recetver swept. Several virtual
height (delay time) traces were normally observed due to ground
reflectionsy plasma resonancesy birefringence of the
fonospherey nonvertical propagationy, etce Virtual height at a
given frequency was primarily a function of distance traversed
by the sfignaly electron density along the propagatiocn paths and
mode of propagation. The standard data format was an fonogram
showing virtual height as a function of frequency.

ISIS 1y SAGALYN====emeceaee R Tt —————————- -

INVESTIGATION NAME- SPHERICAL ELECTROSTATIC ANALYZER

NSSOC ID- 69-009A-08 INVESTIGATIVE PROGRAM
CODE EE-8/CO0-0Py SCIENCE
INVESTIGATION DISCIPLINE(S)
IONOSPHERES
AERONOMY
PERSONNEL
PI =~ ReCe SAGALYN USAF GEOPHYS LA3
0I - M, SMIDDY USAF GEOPHYS LAB

BRIEF DESCRIPTION

The objective of the spherical electrostatic analyzer
experiment was to measure the temporal and spatfal variations
in the concentration and energy distribution of the charged
particles throughout the orbit. Specificallyy the objectives
were to measure the following parameters: (1) the density of
positive dons having thermal energy in the concentration range
from 1.E1 to 1.E6 fons per ccy (2) the kinetic temperature of
the thermal 4dons in the range from 700 to 4000 deg Ky (3) the
flux and energy spectrum of protons 4n the range from 0 to 2
keVy and (4) the satellite potential with respect to the
undisturbed plasma. Two units made up the experiment package:
a 96-cm boom that supported the sensor and made possible
omnidirectional measurementsy and an electronics package
(considered to include the sensor) to perform the measurements
and to process the data into a suitable form for telemetry.
The sensor was made up of three concentric spherical meshed
grids having radit of 3.18y 2.54y and 1.90 e¢ms The innermost
grid was the collector. These grids were made from tungsten
mesh and had a transparency of 80 to 90X. 7To measure the
parameters Llisted abovesy suftable sweep and step voltages were
applied to the grids. This instrument was operated in several
modes. The 1on densities were sampled 60 times a seconds
corresponding to a spatial resolutfon of 150 me Once per
minute the ratifo of mass to temperature was sampledy and the
energy distribution was sampled once every 2 mine NSSDC has
all the useful data that exist from this investigation.

rrkkrknddnhranrnnnnnwrhnbor SIS 2ennnerrrvrevrecennrnnnn b

SPACECRAFT COMMON NAME=-
ALTERNATE NAMES~ ISIS-By
05104

ISIs 2
PL=701F



NSSDC ID- 71-024A
LAUNCH DATE- 04/01/71 WE IGHT~ 256+ KG
LAUNCH SITE- VANDENBERG AFBs UNITED STATES
LAUNCH VEHICLE=- DELTA
SPONSORING COUNTRY/AGENCY
CANADA DOC-C;C
UNITED STATES NASA=0SSA
INITIAL ORBIT PARAMETERS
ORBIT TYPE- GEOCENTRIC EPOCH DATE- 04/02/71
ORBIT PERIOD- 113.6 MIN INCLINATION=- 88+.1 DEG
PERIAPSIS- 1358+ KM ALT APOAPSIS=~ 14284 KM ALT
PERSONNEL
MG - M.B. WEINRESB NASA HEADQUARTERS
SC = E+Re SCHMERLING NASA HEADQUARTERS
SC - TeRe HARTZ COMMUN RESEARCH CENTRE
PM = Le.H. BRACE NASA=GSFC
PS = LeHes BRACE NASA=GSFC
BRIEF DESCRIPTION

ISIS 2 was an 1onospheric observatory instrumented with 3
sweep=-and a fixed-frequency ifonosondey a VLF receivery
energetic and soft particle detectors, an ion mass
spectrometery an electrostatic probey a retarding potential
analyzery a beacon transmittery a cosmic noise experiment, and
two photometerse Two long crossed-dipole antennas (73 and 18.7
m) were used for the soundingy VLFy and cosmic noise
experiments. The spacecraft was spin-stabfilized to about 2 rpm
after antenna deployment. There were two basic orientation
modes for the spacecrafty cartwheel and orbit-aligneds The
spacecraft operated approximately the same Length of time in
each modey remaining in one mode typically 3 to 5 monthse The
cartwheel mode with the axis perpendicular to the orbit plane
was made available to provide ram and wake data for some
experiments for each spin perfody rather than for each orbit
periode Attitude and spin 4information was obtained from a
three-axis magnetometer and a sun sensore. Control of attitude
and spin was possible by means of magnetic torquings The
experiment package also included a programmable tape recorder
with a 1-h capacity. For nonrecorded observationsy data from
satellite and subsatellite Locations were telemetered when the
spacecraft was 1in the Lline of sight of a telemetry station.
Telemetry stations were located so that primary data coverage
was near the 80-deg-W meridian and near Hawaily Singapore,
Australifas Englandy Frances Norways Indiay Japany Antarcticas
New Zealandy and Central Africa. NASA support of the ISIS
project was terminated on October 1y 1979, A significant
amount of experimental datay howevery was acquired after this
date by the Canadian project team.

ISIS 2y ANGER======eaccmc—aeac e L LS L RS

INVESTIGATION NAME~- 3914~ AND 5577-A PHOTOMETER

NSSOC 1D~ 71-024aA-11 INVESTIGATIVE PROGRAM

CODE EE-8/C0-0Ps SCIENCE
INVESTIGATION DISCIPLINE(S)

IONOSPHERES
PARTICLES AND FIELDS
AERONOMY

PERSONNEL

- CeDe ANGER U OF CALGARY

BRIEF DESCRIPTION

This duat-wavelength scanning auroral ohotometer was
designred to map the distribution of auroral emissfons at 5577
and 3914 A over the portion of the dark earth visible to the

spacecraft. 4 combination of internal electronic scanning
performed by an image dissector and of the naturatl orbital and
rotattonal motfons of the spacecraft permitted the sensor to
systematically scan across the earth. The detector system was
constructed to allow incident radiation to be accested from two
directions 180 deg aparts and then to focus this Light at a
common point on the single-image-dissector photometer tube.
only one of the two optical systems pointed at the earth at any
one timey while the other faced into space. When the
spacecraft spin axis was orfented to Lie in the orbital planes
each rotation of the spacecraft resulted in an earth scan 5 deg
wideeo This width size was chosen to ensure overlap with the
previous scane The image dissector repetitively scanned at a
high speed across the narrow dimension of each S-deg band and
divided 1t 1nto separately resolved regions 0.4 deg by 0.4 dege
Similar strips were scanned at each of the two wavelengthsy but
at times that differed by half the rotation period of about 10
Se A calibration Light source for each wavelength was built
into the optical assemblys and a calibration cycle was
initfated automatically whenever a "power on" command was
given. To minimize the problems arising from solar
itlumination of the optiecs and the direct viewing of the sunlit

earthy a sunlight protectfon system was includede Complete
details about the experiment can be found in Ce De Anger et
alesy "The ISIS~II scanning auroral photometery® Applied Optics,

Ve 129 ne By ppe 1753~17669 August 1373,
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INVESTIGATION NAME- VLT RECEIVER

NSSDC ID- 71-024A=-03 INVESTIGATIVE PROGRAM
CODE EE-8/C0-0Py SCIENCE
INVESTIGATION OISCIPLINE(S)
IONOSPHERES AND RADIO PHYSICS
PERSJNNEL
PI = ReEs BARRINGTON DOC=-ZRC
0I = FeHe PALMER DEFENCE RESEARCH ESTAB
01 = HeGe JAMES DOC-CRC

BRIEF DESCRIPTION

The purpose of this experiment was to study natural and
man-made VLF signalse Specific objectives dncluded the
investigation of VLF propagation phenomenay don and hybrid
plasma resonancesy and correlations between VLF emissions and
intense fluxes of energetic particlese. In this experiment a
swept-frequency excitery covering-the range from 15 kHz down to
0405 kHz in 1.0 sy was used to stimulate fon resonances in the
plasmae. The Ainstrumentation consisted of a Llow-frequency
broadband receiver that observed signals from the 73-m long
dipole (split monopole) antenna between 0.05 and 38 kHze This
same antenna was used for re the region efving signals below 5
MHz on the {onosondee. The VLF recetver had a wide dynamic
range that was achfeved by use of an automatic gain control
systeme The experiment also permitted antenna {impedance
measurementsy with or without a dc bias on the antenna. The
real-time data were transmitted on 136.08=-MHz telemetry. The
VLF data could be recorded on one of the four tape-recorder
channels when the spacecraft tape-recorder was operatinge
Tape-recorded and backup real-time data were transmitted on
400=-MHz telemetry.

ISIS 2y BRACEm====eecmeecceacaan A

INVESTIGATION NAME- CYLINDRICAL ELECTROSTATIC PROBES

NSSDC ID=- 71-024A-07 INVESTIGATIVE PROGRAM
CODE EE-B8/CO0-0Py SCIENCE
INVESTIGATION DISCIPLINE(S)
IONOSPHERES
AERONOMY
PERSONNEL
PI =~ Le.He BRACE NASA=GSFC
0I - Je.A. FINDLAY NASA=-GSFC

BRIEF DESCRIPTION

The purpose of this experiment was to study the global
varfations of electron temperature and electron concentration
at spacecraft altitudes during the waning phase of the solar
cycle. The measurements were made with two cylindrical probes
mounted along the spin axisy one at each end of the spacecraft.
The sensors were operated as Langmuir probesy with the probe
current being measured as a function of probe voltage.
Although basically the same cytindrical probe experiment was
flown on ISIS 1y the ISIS 2 probe provided (1) greater
sensitivity altlowing a more complete coverage of Low-density

regions such as the region over the polar capy (2) very high
resoluticn of plasma structure (down to 10 m in extent)y and
(3) onboard signal processing with backup to provide data fin

the format that had been used for the ISIS 1 experiment. NSSDC
has all the useful data that exist from this investigation.

ISIS 2y CALVERT=eemcmccceccccccconanen" cmmmemccmme e

INVESTIGATION NAME- FIXED-FREQUENCY SOUNDER

NSSDOC ID~- 71-024A-02 INVESTIGATIVE PROGRAM
CODE EE=-8/C0-0Py SCIENCE
INVESTIGATION DISCIPLINE(S)
IONOSPHERES AND RADIO PHYSICS
PERSONNEL
PI =~ We CALVERT U OF IOWA
0l - ReBe NORTON NOAA-ERL
0l = JeHe WHITTEKER DOC=-CRC
0I = JeMs WARNICK NOAA
BRIEF DESCRIPTION
This experiment Was designed to study f{onospheric

features of a smaller scale than could be detected by the sweep

sounder and to study plasma resonancess Parameters measured
were virtual range (a function of opropagation time of the
pulse) and time. These data were normally observed only when
the spacecraft was in range of a telemetry statione The
fixed-frequency sounder operated from the same antennas
transmittery and receiver used for the sweep~frequency
experiment. It normatly operated for 3 to 5 s during the

frequency flyback period of the sweep-frequency operation which
was every 14 or 21 se. One of six freguencies (0.12y 0.48¢
1,009 1495y 4400y or 9,303 MHz) was chosen for use by the
experimentery as desired. Other modes of operation were
availabley including continuous observation at a selected
frequency and a special mixed mode with transmission at a
selected one of the six fixed frequencies and sweep reception.



ISIS 2y HARTZe=e=ecomsmceeeom—aceacoooocococooocccoeen

INVESTIGATION NAME- COSMIC RADIO NOISE

NSSOC ID=- 71-024A-10 INVESTIGATIVE PROGRAM
CODE EE-8/C0-0Py SCIENCE
INVESTIGATION DISCIPLINE(S)
ASTRONOMY
IONQSPHERES AND RADIO PHYSICS
PERSONNEL
PI = TeRe HARTZ(RETIRED? D0C-CRC
PI = HeGe JAMES DOC=-CRC

BRIEF DESCRIPTION

This experiment used the sweep-frequency Jonosonde
receiver automatic gain control voltages to measure galactic
and solar radio-noise Levels. The receiver swept from 0.1 to
20 MHze. The dynamic range was S0 dBsy and the bandwidth was 55
kHze The antennas used were 18.7=-m and 73-m dipoles.

ISIS 29 MAIER===e=ccccccccacccan reeeecmrecccemcen—————

INVESTIGATION NAME- RETARDING POTENTIAL ANALYZER

NSSDC 1D- 71-024A-08 INVESTIGATIVE PROGRAM
CODE EE=-8/C0-0Py SCIENCE
INVESTIGATION DISCIPLINE(S)
IONOSPHERES
AERONOMY
PERSONNEL
PI - EeJe MAIER NASA-GSFC
0I - BeEe TROYy JRs US NAVAL RESEARCH LAB
0I = JelLe DONLEY NASA=GSFC

BRIEF DESCRIPTION

The primary objective of this experiment was to measure
the positive 1ion densityy, compositions and temperature in the
vicinity of the spacecrafte. A secondary objective was to
measure the thermal electron density and temperatures and the
flux of suprathermal electrons. This retarding potential
analyzer consisted of three grids (aperture gridy retarding
grids and suppressor grid) that provided a volt-ampere curve

relating sweep voltage on the retarding grid to current flow to
the collector. Analysis of the volt-ampere curves provided
jon/electron temperatures and densfities. This experiment was
designed to operate only with the satellite in a cartwheel mode
of operatione. In this modey the spin axis was perpendicular to
the orbit plane. This allowed the analyzer aperture to face
the direction of satellite motion once each spin oeriode NSSOC
has all the useful data that exist from this {investigation.

ISIS 2y MCDIARMID-=m=eem--ceecemeceo——oecccccsamcecen~-

INVESTIGATION NAME- ENERGETIC PARTICLE DETECTORS

NSSDC 1D0- 71-C24A-04 INVESTIGATIVE PROGRAM
COJE EE-8/C0-0Py SCIENCE
INVESTIGATION DISCIPLINE(S)
MAGNETOSPHERIC PHYSICS
PARTICLES AND FIELDS
PERSONNEL
Pl - I.Be MCDIARMID NATL RES COUNC OF CAN
0I - JeRe BURROWS NATL RES COUNC OF CAN

BRIEF DESCRIPTION

The objectives of the energetic particle experiment were
to provide data that would aid in the understanding of (1) the
mechanisms responsible for the production and control of the
outer radiatifon zoney (2) the related problem of solar-flare
particle entry 1into the earth's magnetic fieldy and (3)
interactions between the earth's magnetosphere and the solar
wind. This experiment consisted of four sets of detectors.
The first set consisted of three Geiger counters (of which one
failed after Launch) and measured electrons greater than 20 and
40 keV perpendicular and parallel to the spin axis. These
Geiger counters were also sensitive to protons with energies
greater than 240 and 600 keVy respectively. ALL remaining
detectors measured particles perpendicular to the spin axise
The second set consisted of two solic~state silicon junction
detectors. Both detectors were operated 1in Llow- and
high-threshold modey while one could additionally be switched
to another discrimination lLevel. They measured electrons with
energies greater than 40y 60y 90y 120y 150y and 200 keVe They
were also sensitive to orotons with energies greater than 150,
200, and 750 keVe The switchable detector experienced
continuous saturation. The third set consisted of three
silicon-junction detectors that measured protons in the energy
ranges 0.8 to 4.0y 342 to 12.7y and 1249 to 28.0 MeV, alpha
particles in the energy range 2.5 to 16.0 MeVy, and electrons in
the energy range 1.0 to 2.0 MeVe The fourth set was composed
of two cesium dodide scintillation-photomultiolier systems
(channeltrons with cylindrical electrostatic analyzers) stepped
through eight energies in 64/60 of a second. These
differential spectrometers measured electrons at 9.6y Te 8y 6e0¢
8.1y 3.0y 2423 le3y and 0415 keVy and measured orotons at 26¢2¢
21e69 17¢09 128y e84y Teby 502y and 242 keVe

s57
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INVESTIGATION NAME- 6300-A PHOTOMETER

NSSDC ID- 71-024A-12 INVESTIGATIVE PROGRAM

CODE EE-B/CO~-0Py SCIENCE
INVESTIGATION DISCIPLINE(S)

IONOSPHERES
PARTICLES AND FIELDS
AERONOMY

PERSONNEL

Pl = GeGs SHEPHERD YORK U

BRIEF DESCRIPTION
A two-channel photometer was used to measure directly and
to map the intensity of the atomic oxygen red line at 6300 A in

days twilighty and night airglow and aurora. Each channel had
its own optical inputy and the two inputs were mounted at the
same end of the spacecrafty separated by 180 degy with their
axes at 90 deg to the spacecraft's spin axis. One optical
input was characterized by a spectral bandwidth of 12 A

centered around the 6300-A Line of atomic oxygeny and the other

input was used for wWwhite-light measurementss The spinning
satellite caused the photometer to alternately view the earth
and then the skyy l.esy when one sensor viewed the earthy the
other sensor saw the skye. Both sensors had a 2.5-deg circular
field of view. With the use of a beam-combiner arrangements
the same photorultiplier accepted the two inputs. The dynamic

range of 1intensity measurements was from about 1.E11 photons
per sq m per s (10 rayleighs) to more than 1.E16 photons per sqg
m per se Sunlight coutd enter the optical systems directly in
addition to earthereflected Light. The instrument baffle was
{ltuminated by the sun only for the off-axis angles less than

47 dege Qutside this Llimity, the data were not degraded by
sunlighty permitting normal operation 1in the region of the
orbit where the spacecraft was in sunlighty but the portion of

the
the

earth beneath i1t was darke An external light source
filter only when it was 7.5 deg or less off axis.
range 7.5 to 47 degy good data were still obtained when the
sunlit earth was the origin of the contamination. To pertform
the data analysises 1t was necessaryy among other operationss to
evaluate different geometrical situationsy and to Llocate the
on-earth Limb crossing of the 12-A bandpass photometer so that
the data could be organized into spin mapse For more details
see Ge Geo Shepherd et al. *ISIS-II atomic oxygen red Line
photometery” Applied Opticsy ve 129 ne 8¢ DPe 1767-1774, August
1973.
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INVESTIGATION NAME- SWEEP-FREQUENCY SOUNDER

NSSDC I0- 71-024A-01 INVESTIGATIVE PROGRAM
CODE EE-8/C0-0Pe¢ SCIENCE
INVESTIGATION DISCIPLINE(S)
IONOSPHERES AND RADIO PHYSICS

PERSONNEL

Pl = JeHs WHITTEKZIR DOC-CRC

PI - D.Bs MULDREW DOC-CRC

01 = Je TURNER IONOSPHRERIC PRED SERV

0I = M. SYLVAIN LGE

01 - 0. HOLT AURORAL 0BS

01 - Y. 0GATA RADIO RESEARCH LAB

0I - Re RAGHAVARAO PHYSICAL RESEARCH LAB

0l = JeEe JACKSON NASA=GSFC

0I - ReBe NORTON NOAA-ERL

0l - KeLeo CHAN NASA=ARC

01 = ReSe UNWIN DEPT OF SCI+INDUST RES
BRIEF DESCRIPTION

The purpose of this experiment was to measure the

jonospheric electron density in the altitude range 300 to 1400
kme Another f{mportant function of the sounder was to provide

correlative data for the other ISIS 2 experimentss particutarly
those measuring 4onospheric parameters. The ISIS 2 fonosonde
was a radio transmitter that recorded the time delay between a
transmitted and returned radio-frequency pulse. A continuum of
frequencies between 0.1 and 20 MHz was sampled every 14 or 21

s+ and one of six selected frequencies was also used for
sounding for a few seconds during each 14- or 21-s perfode 1In
addition to the sweep- and fixed-frequency modes of operationy
a mixed mode was available in which the transmitter frequency

was fixed at one of six possible frequencies while the receiver
swepte Several virtual-range (delay-time) traces resulting
from ground reflectionsy plasma resonancesy birefringence of
the 4onospherey nonvertical propagations, etcey were normally
observed. Virtual range at a given frequency was primarily a
function of distance traversed by the signaly electron density
along the propagation paths and mode of propagations The
standard data format was an jonogram (graph) showing virtual
range as a function of radfo frequency.
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SPACECRAFT COMMON NAME- ISS=B

ALTERNATE NAMES= IONOSP SOUNDING SAT 24 10674
UME 2y IS8S=-2



NSSOC ID- 78-0184

LAUNCH DATZ=- 02/1£/78 WEIGHT- 135. KG
LAUNCH SITE- TANEGASHIMA, JAPAN
LAUNCH VEHICLE=- NV
SPONSORING COUNTRY/ZAGENCY

JAPAN RRL
INITIAL ORBIT PARAMETERS

ORBIT TYPE- GEOCENTRIC EPOCH DATZI=- 02/17/78

ORBIT PERIOD~- 107. MIN INCLINATION=- 69.4 DEG

PERIAPSIS- 972« KM ALT APOAPSIS- 1225+ KM ALT
PERSONNEL

PM - Y. HAKURA RADIO RISEARCH LAB

PS = Ne MATUURA RADIO RESEARCH LAB
BRIEF DESCRIPTION

The 1Ionosphere Sounding Satellite (ISS) was part of

Japant's contribution to the International Magnetospheric Study
(IMS)e 1Its objectives were to accumulate data for study of the
topside fonosphere and to survey radio n1otse at four
frequenciesy from both earth and cosmic sources. It prepared
world-wide maps of F2 critical frequency from the fonosphere
sounding data. The 1SS 2 was a small observatory with four
experiments on boards The spacecrafty a right cylindery 82 cm
long and 93.5 ¢m in diametery was spin stabilized at about 13

rpom with the spin axis normal to the ecliptic plane. Two pairs
of crossed dipole antennas extended from the central part of
the satellite and Llay perpendicular to the spin axise These
antennas, 36.8 and 11.4 m longs were unfurled in orbit and were
shared by fonospheric sounding and radio noise experimentse. A
spherical retarding-potential trap sensor was mounted on a boom
perpendicular to the spin axise A magnetic attitude sensor was
mounted on a similar boom on the opposite side of the
spacecrafte The remaining experiment Ynvolved a Bennett-type

mass spectrometer with two sensors flush-mounted on opoosite
ends of the spacecrafte Spacecraft attitude was determined by
means of a magnetometery a solar sensory and an earth horfzon
sensore Small telemetry and command antennas extended from the
spacecrafte The spacecraft was powered from a battery
solar-cell system with solar cells covering most of the
cylindrical surface. One recorder on board permitted
spacecraft operation 1{n efther a recorded (for us to 112 min)
or real-time mode. Readout and real=-time operation were done

from Kashimay Japany and Ottaway Canadas

1SS=By AIKYO===-==emmccceccamccoaan T

INVESTIGATION NAME- SWEEP FREQUENCY TOPSICE IONOSPHERIC
SOUNDER (TOP)

NSSDC ID~- 78-0184-01 INVESTIGATIVE PROGRAM
SCIENTIFIC SATELLITE
INVESTIGATION DISCIPLINE(S)
IONOSPHERES AND RADIO PHYSICS
PERSONNEL
PI = Ke AIKYO RADIO RESEARCH LAB

BRIEF DESCRIPTION

The Ionosphere Sounding Satellite (1SS) fonosonde was a
pulsed radio transmitter and recefver that recorded the time
delay between a transmitted pulse and its returne. Frequencies

between 0.5 and 14.8 MHz were sampled in 0e.1=-MHz steps to
orovide virtual range (delay time) of signal reflections. More
than one virtual range-vs-frequency trace was often observed.
These resulted from ground reflectionsy plasma resonancess
birefringence of the ionospheres nonvertical propagationy etc.
Virtual range at a given frequency was primarily a function of
distance traversed by the signals electron density along the
propagation pathy and mode of propagation. The standard data
forms an donogram (graph) showing virtual range as a function
of radio pulse frequencys was used to display these
observations, Two other forms of data were prepared from these
fonograms. They were digital (virtual range vs frequency)
values of characteristic d{onospheric features read directly
from the {onogram, and computed profiles of electron dens fty.
This sounding mode of operation, called TOP-B, required 16 s to

sample all frequencies (one 1onogram)e A TOP-A mode was also
available. In the TOP-A modesy an iterative logic was employed
with the pulsed transmission to determine the F2 region

critical frequencyy 1ts corresponding virtual heighty and other
related supporting datae Unfortunately, the TOP-A mode failed
to function due to internal spurious noise. With data from the
TOP-B modey world-wide maps of critical frequency were
prepared. For both the TOP-A and TOP-B modesy the complete
cycle time between successive ionograms or successive critical
frequency observations was 64 s.

I1SS-By IWAMOTO~eo=scmocmcmacc e cemcccccccaccccacm—ane

INVESTIGATION NAME- ION MASS SPECTROMETER

NSSDC ID- 78-018A-04 INVESTIGATIVE PROGRAM

SCIENTIFIC SATELLITE

INVESTIGATION DISCIPLINE(S)
IONOSPHERES
AERONOMY

58

PERSONNEL
Pl = I. IWAMOTO RADIO RESEARCH LAB
BRIEF DEZSCRIPTION
This experiment was flown to measure the positive don
composition over the spacecraft orbit. Two Bennett-type
ion-mass spectrometers were flush-mounted on opposite ends of
the spacecraft to look in opposite directions along the spin
axise The inside diameter of these cylindrical sensors was 36
mma. The mass range covered was 1 to 20 atomic mass units and
the don concentrations were measured over the range from 1 to
1.E4 fons per cc.

1S5-By KATQHm===m=nen e meommeeae B

INVESTIGATION NAME- RADIO NDISE NEAR 2.59 5y 10y AND 25 MHZ

NSSDC ID- 78-018A-02 INVESTIGATIVE PROGRAM
SCIENTIFIC SATELLITE
INVESTIGATION DISCIPLINE(S)
IONOSPHERES AND RADIO PHYSICS
PERSONNEL
PI = Ce KATOH RADIO RESEARCH LAB

BRIEF DEZSCRIPTION
The objectives of this experiment were to observe and
(1) the global distribution of spherics and (2) the time
varifation of spherics and cosmic noise. Radio noise was
observed at the following frequencies: 2,497, 4.397, 9,997,
10,003y 2449969 and 25.006 MHz. Characteristics observed at
each freauency wWere noise intensity (resolution of 1/12.8 s)
and occurrence frequency of 1impulsive noise (>15 ¢3 above
resolved intensity)e.

study
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INVESTIGATION NAME- RETARDING POTENTIAL TRAP

NSSDC ID- 78~-0184-03 INVESTIGATIVE PROGRAM

SCIENTIFIC SATELLITE
INVESTIGATION DISCIPLINE(S)

IONJISPHERES
AERONOMY

PERSONNEL

PI - Ee SAGAA A RADID RESEARCH LAB
BRIEF DESCRIPTION
This probe was a spherfcal retarding-potenttal trap
designed to observe ambient ion and electron densities ranging

from 1.E3 to 1.E6 per cc. Ambient ion and electron temperatures

in the range 500 to 5000 deg K were determineds As with all
retarding-potential dnstruments, these parameters were derived
from dnterpretation of the current flow measurement with a
given voltage sequence applied to the collector and screen
gridse The sensor wWas mounted on a boom extending
perpendicular to the spacecraft spin axfs. It consisted of a
2-cm diameter collector, concentrically enveloped by 6- and

10-cm diameter spherical wire gridse The current-voltage analog
data were telemetered and subsequently analyzed by the
experimenter.
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SPACECRAFT COMMON NAME~ IUE
ALTERNATE NAMES=- INT ULTRAVIOLET EXPLy SAS=D
10637

NSSOC ID- 78-012A
LAUNCH DATE- 01/26/78

LAUNCH SITE- CAPE CANAVERAL, UNITED STATES
LAUNCH VEHICLE=- DELTA

WEIGHT- 669. KG

SPONSORING COUNTRY/AGENCY

UNITED STATES NASA-0SSA
INTERNATIONAL ESA
UNITED KINGDOM SRC

INITIAL ORBIT PARAMETERS

ORBIT TYPE=~ GEOCENTRIC EPOCH DATE- 01/27/78

ORBIT PERIOD=- 1436.6 MIN INCLINATION- 28+8 DEG

PERIAPSIS- 26643« KM ALT APOAPSIS~- 44951, KM ALT
PERSONNEL

MG = JeWe WARNER NASA HEADQUARTERS

SC = Eede WEILER NASA HEADQUARTERS

PM =~ JsP. CORRIGAN NASA=GSFC

PS = Y. KONDO NASA=GSFC
BRIEF DESCRIPTION

The International Ultraviolet Explorer (IVUEy formerly

SAS-D) satellite was a spaceborne ultraviolet astronomical
observatory for use as an 1international facilitys The IUE
contained a 45-cm telescope solely for spectroscopy in the

wavelength
instrumentation
Center (GSFC).
provided by
(UKSRC) W The

range of 1150 to 3250 A. The satellite and optical

were provided by the Goddard Space Flight
The television camerasy used as detectorsy were
the United Kingdom Science Research Councit
European Space Agency (ESAy formerly ESRO)



supplied solar paddles for the satellite and a Eurcopean Control
Center. After Llaunchy two-thirds of the observing time was
directed from a2 control center at GSFCi one=third of the time,
the satellite was operated from the European Control Center
near Madrid. The IUE observatory was in a synchronous orbite.
The 45-c¢m Ritchey-Chretien /15 telescope fed a spectrograph
package. The spectrograph packages using secondary electron
conduction (SEC) Vidicon cameras as detectorsy covered the
spectral range from 1150 to 3250 Ay operating in efther a high-
or Llow-resolution mode with resolutions of aooroximately 0.1
and 6 As respectively. The SEC Vidicons could integrate the
signal for wup to many hourses This integration time Llimited
detection in the high- and low=-resolution modes to
approximately 5 and 0.03 photons/(sq ¢cm s A)y resdect ivelyy for
a signal-to-noise ratio of S0. Listings of guest observers and
their dnvestigations can be obtained from the IUE Newsletter,
IVE Observatorysy Code 685y Goddard Soace Flight Centery
Greenbelty Marylands 20771,y UseSeA.

------- IUEy GUEST INVESTIGATORS==m-memec-e-eeeccccecaccmcccscena-

INVESTIGATION NAME~ LOW-/HIGH-RESOLUTIONs ULTRAVIOLET
SPECTROGRAPH PACKAGE

INVESTIGATIVE PROGRAM
CODE £Z=7/C0-0P

NSSDC ID- 78-012A-01

INVESTIGATION DISCIPLINE(S)
ASTRONOMY

PERSONNEL
PI - GUEST INVESTIGATORS SEE EXPER. DESCRIPT.

BRIEF DESCRIPTION

This experiment {included the ultraviolet spectrograph
vackage carried by the IUEy consisting of two physically
distinct echelle-spectrograph/camera units capable of
astronomical observations, Each spectrograph was a
three-element echelle system composed of an off-axis
paraboloidat collimatory an echelle gratings and a spherical
first-order grating that was wused to separate the echelle
orders and focus the spectral display on an image converter
olus SEC Vidicon <camera. There was a spare camera for each
unit. The camera units were able to integrate the signale. The
readout/preparation cycle for the cameras took approximately 20
mine Wavelength calibration was provided by the use of a
hollow cathode comparison Lampe. The photometric calibration
was accomplishec by observing standard stars whose spectral
fluxes had previouslty been caliorated by other means. Both
echelle~spectrograoh/camera units were capable of
high-resoluttion (0.1 A) or low-resolution (6 A) performance.
The dual high/low=-resolution capability was implemented by the
insertion of a flat mirror in front of the echelle grating, so
that the only disperston was provided by the spherical gratinge.
As the SEC Vidicons could integrate the signal for up to many
hoursy data with a signal-to-noise ratio of 50 could be
obtained for B0 stars of 9th and 14th magnitudes in the high-
and Llow=-resolution modesy respectively. The distinguishing
characteristic of the units was their wavelength coverage. One
unit covered the wavelength range from 1192 to 1924 A in the
high-resolution modey and 1135 to 2085 A in the low-resolution
modee For the other units the ranges were from 1893 to 3031 A
and 1800 to 3255 A for the high- and low=~resolution modesy
respectivelye. Each unit also had its own choice of entrance
apertures: either a 3-arc-s hole or a 10- by 20-arc~s slot.
The 10- by 20=-arc-s slots could be blocked by a common shutter
but the 3-arc-s aperture was always open. As a results two
aperture configurations were possible: (1) »s0th 3=arc-s
apertures open and both 10- by 20-arc-s slots closedy or (2)
all four apertures open, with this {nstrumentation, the
observational options open to an ooserver were Llong-wavelength
and/or short-wavelength spectrography high or los resolut fony
and Large or small apertures. Exposures could be made with the
two spectrographs simultaneously but the entrance apertures for
each were distinct and separated in the sky by anout 1 arc mine.
An additional restriction was that data could be read out from
only one camera at a time. Howeversy one camera could be
exposed while the other camera was being read out. The cholce
of high or Low resolution could be made independsntly for the
two spectrographse Listings of guest observers and their
investigations can be obtatned from the IUE Newslettery IUE
Observatorys Code 685y Goddard Space Flight Centery Greenbelt,
Marylandy 20771y UeSeAs

------- IUEy NONE ASSIGNED=---=-=====mmcccammcaeccceccecacceee
INVESTIGATION NAME- PARTICLE FLUX MONITOR (SPACECRAFT)

NSSOC ID- 78-012A=-02 INVESTIGATIVE PROGRAM

CODE EZ=-7

INVESTIGATION DISCIPLINE(S)
PARTICLES AND FIELDS

PERSONNEL
PI - NONE ASSIGNED

BRIEF DESCRIPTION

The particle flux monftor experiment was placed in IUE to
monitor the trapped electron fluxes that affected the
sensitivity of the ultraviolet sensor in the IUE spectrograph
package experimenty NSSDC ID 78-0124~01. The particle flux
monitor was a Lithium-drifted siticon detector with a
half-angle conical field of view of 16 dege It had an aluminum
absorber of 04357 g/sq ¢m in front of the collimator and a
brass shield with a minimum thickness of 2.31 g/sq cme The
effective energy threshold for electron measurements was 1.3
MeVe The experiment was also sensitive to protons with
energies greater than 15 MeV. The instrument was used as an
operational tool to aid in determining background radiation and
acceptable camera exposure time. The data were also useful as
a monitor of the trapped radiation fluxes. The instrument was
provided by Ore. Co. Bostrom of the Applied Physics Laboratory.
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SPACECRAFT COMMON NAME- JIKIKEN

ALTERNATE NAMES=- EXQOSPHERIC SAT. By EXOS=B
11027

NSSDC ID=- 78-087A

LAUNCH DATE~- 09/16/78

LAUNCH SITE- KAGOSHIMA, JAPAN
LAUNCH VEHICLE= M=3H

WEIGHT=- 92. KG

SPONSORING COUNTRY/ZAGENCY
JAPAN IsAs

INITIAL ORBIT PARAMETERS
ORBIT TYPE- GEOCENTRIC
ORBIT PERIOD~ 533. MIN

EPOCH DATE=- 09/16/78
INCLINATION~ 31. DES

PERIAPSIS~- 230. KM ALT APOAPSIS- 30558+ KM ALT
PERSONNEL

PM - T OBAYASHI U OF TOKYO

PS = N. KAWASHIMA U OF TOKYO

PS = He. OYA U OF TOHOKU

PS -~ A. NISHIDA U 0F TOKYO

BRIEF DESCRIPTION

This missifon was part of the Japanese contribution to the
International Magnetospheric Studys and 4t carried out
coordinated observations with Kyokkoe Investigations of
correlated mechanisms between particles and fields and plasma
turbulence were made with in situ measurement techniques using
electrostatic particle analyzers. The spacecrafty a 12-sided
polyhedrony carried extendable dipole antennas with lengths of
103 m and é69.6 my and a 1=-m boom for a vector magnetometer. A
solar panel array provided 30 W into a battery and regulator
system. The spacecraft spin stabilized at 150 rpm but dropped
to 3-rpm when the two sets of antennas were extended. Attitude
was measured with a sun sensor to an accuracy of 0.5 deg. &
OeS5=w 136=MHz PCM/PM telemetry system handled 256 or 1024 bps,
and a 2-w 400-MHz PM system handled wideband 10-kHz or 3=kHz
data. Data acquisition was in real time except for a 10-Kbyte
memory for housekeeping and plasma parameter gata.

------- JIKIKENS EJIRI= == oo oo oo o e e e ceeecee =
INVESTIGATION NAME- IMPEDANCE AND ELECTRIC FIELD (IEF)

NSSDC ID- 78-087A=04 INVESTIGATIVE PROGRAM

SCIENTIFIC SATILLITE

INVESTIGATION DISCIPLINE(S)
PARTICLES AND FIELDS
IGNISPHERES AND RADIO PHYSICS

PERSONNEL
PI = M. EJIRI ISAS
01 - A. NISHIDA I1SAS
0l - Y. WATANABE U OF TOKYO
0I - T. 0GAWA KYOTO U

BRIEF DESCRIPTION

Sweep=-freguency impedance probe measurements were made in
the frequency range from .02 to 3 MHz usfng a 103-m
(tip~to-tip) antennae. This provided basic data for calibration
of natural plasma wave detections and data for the estimation
of the transmission efficiency for plasma wave stimulations.
Electron density was measured independently and accurately by
canceling stray capacitance. Usfng this same antennas electric
fields from dc to 1 kHz were measured. The spacecraft body was
coated with conductive materials to avoid the generation of
Local electric fieldsy so that accurate measurements of natural
fields could be madee.

------- JIKIKENy KAWASHIMA=eccmcmceccmccacncccccccaamoamcacacan
INVESTIGATION NAME- COVTROLLED ELECTRON BEAM EMISSIONS (CBE)

NSSOC ID- 78-087A-07 INVESTIGATIVE PROGRAM

SCIENTIFIC SATELLITE

INVESTIGATION DISCIPLINE(S)
PARTICLES AND FIELDS
SPACE PLASMAS



PERSONNEL

PI - N. KAWASHIMA U OF TOXYO
01 - S. MURASATO U OF TOKYO
BRIEF DESCRIPTION
This experiment provided 4important effects for the

analyses of wave/particle interactions. Spacecraft ovotential
was controlled by the emission of electron beams, that could be
varied 4n energy from 1 to 200 eV in 4 stepsy to allow other
instruments to make accurate measurements of low-energy {ons
and electrons., The beams could also cause plasma instabilities

that resulted in the production of many kinds of plasma waves.
Beam currents of 0425+ 045y 0.75y and 1.0 mA could be selected
for each energys or an automatic mode could be selected where

energy and beam current were changed every 8 or 32 s
[]
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INVESTIGATION NAME~ VLF DOPPLER PROPAGATION (DPL)

NSSDC ID- 78-087A=03 INVESTIGATIVE PROGRAM
SCIENTIFIC SATELLITE
INVESTIGATION DISCIPLINE(S)
MAGNETOSPHERIC PHYSICS
IONOSPHERES AND RADIO PHYSICS
PERSONNEL
PI = I. KIMURA KYOTO U
0I = Ko HASHIMOTO KYOTO U
BRIEF DESCRIPTION
This experiment 4nvolved detecting the NWC 22¢3-kHz

signal transmitted regularly from Australfa with one of the two

long dipole antennas (69.6 m and 103 m tip-to-tip) extended
perpendicular to the spacecraft spin axise. This signal was
heterodyned down to S90 Hzy amplified with a bandwidth of 100

Hzy and transmitted to the ground on a wideband analog channeles
The electric field intensity of the NWC stgnal was telemetered
via the PCM system. Antenna impedance data were obtained also.
ec=ecc= JIKIKENy KUBQO====cececmmmcccacan R B

INVESTIGATION NAME- ENERGY SPECTRUM OF PARTICLES (ESP)

NSSDC ID- 78-087A-06 INVESTIGATIVE PROGRAM
SCIENTIFIC SATELLITE
INVESTIGATION DISCIPLINE(S)
PARTICLES AND FIELDS
SPACE PLASMAS
PERSONNEL
PI - H. KUBO IsAS
0l - N. KAWASHIMA U OF TOKYO
0I - Te MUKAT ISAS
0 = Te ARAKAWA U OF TOKYO
BRIEF DESCRIPTION
This experiment consisted of a hemispherical
electrostatic analyzer for electrons and a cylindrical one for
fons. The energy range was 5 eV to 11 keV for electrons and
002 to 30 kev/@ for dfons. The energy resolution for both
analyzers (delta E/E) was 0.6¢ Besides being used to obtain
spectras the instrument was used to investigate wave-particle
interactions and determine the response of the magnetospheric
plasma when efther the stimulated plasma wave transmitter or

the controlled electron beam experiment was operating.

JIKIKENy OYA=c==--eee e

INVESTIGATION NAME- STIMULATED PLASMA WAVE (SPW)

NSSDC ID- 78-0874-01 INVESTIGATIVE PROGRAM
SCIENTIFIC SATELLITE
INVESTIGATION DISCIPLINE(S)
PARTICLES AND FIELDS
SPACE PLASMAS
IONOSPHERES AND RADIO PHYSICS
PERSONNEL
PI = He OYA U OF TOHOKU
01 - Te. KAMADA NAGOYA U
0I - Te ONO U OF TOHOKU

BRIEF DESCRIPTION

This experiment was designed to excite plasma waves by
transmitting 300-W pulses from a 103-m (tip-to-tis) antenna in
the frequency range .02 to 3 MHze The freguency could be
changed in a continuous sweep or stepped through fixed
frequencies to obtain electron temperaturey temperature
anisotropys and electron density. Plasma instabilities and

nonlinear wave/particle interactions were studied.

----- == JIKIKENy OYA====emcmcecmccccccococccmccccccocccccocaaa-

INVESTIGATION NAME- NATURAL PLASMA WAVES (NPW)
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NSSDC ID- 78-08T7A-02 INVESTIGATIVE PROGRAM
SCIENTIFIC SATELLITE
INVESTIGATION DISCIPLINE(S)
PARTICLES AND FIELDS
SPACE PLASMAS
PERSONNEL
PI = k. 0YA U OF TOHOKU
0I - He MATSUMOTO KYOTO U
0l - Je OHTSU NAGOYA U
OI - A. MORIOKA U OF TOHOKU
01 - Te MIYATAKE U OF ELECTRO-COMMUN
0I = I. KIMURA KYOTO U
01 = He MIYAOKA U OF TOHOKU
BRIEF DESCRIPTION
This experiment used a 103-m (tip~-to=-tip) dipole antenna
or a cored Loop antenna consisting of 76 turns with a diameter
of 1545 ¢m for detecting VLF waves 1{n the plasmaspherey
electrostatic plasma waves 4n the magnetospherey and racdio
waves from the earth and planets. The dipole was used to

detect hectometer and dekameter waves from the planetsy as well
as terrestrial kilometric wavesy in the range 0.02 to 3 MHz.
VLF wWwaves up to 10 kHz were detected using the dipole and a
wideband receiver. Ion waves (0s1 to 1 kHz) and plasma waves
(0el to 1 MHz) were detected in the near-earth portion of the
orbite. Correlated observations with the VLF transmitter at
Siple Station were planneds Fluctuations of the electric field
up to 450 Hz were measured with a Langmuir probe. The
bandwidth and sweep time of the frequency analyzer could be
selected by choosing one of four modes.

KRR R N AR Ak wnwbrrrbhrrrnnhrrn LANDSAT 2eetnnnswnwnovtensnrarannan
SPACECRAFT COMMON NAME- LANDSAT 2
ALTERNATE NAMES= EARTH RES TECH SAT.=By PL=-733D

ERTS=-By 07615
NSSDOC ID~- 75-004A
LAUNCH DATE=- 01/22/75

LAUNCH SITE- VANDENBERG AFB,
LAUNCH VEHICLE- DELTA

WEIGHT= 816. KG
UNITED STATES

SPONSORING COUNTRY/AGENCY
UNITED STATES NASA-0SSA
INITIAL ORBIT PARAMETERS
ORBIT TYPE- GEOCENTRIC
ORBIT PERIOD=- 103.28 MIN

EPOCH DATE- 01/25/75
INCLINATION= 99.09 DEG

PERIAPSIS~ 907. <M ALT APOAPSIS- 318. KM ALT
PERSONNEL

MG = JeCe WELCH NASA HEADQUARTERS

PM = CeMe MACKENZIE NASA=53S5FC

PS = SeCe FREDEN NASA~GSFC

BRIEF DESCRIPTION

Landsat 2 was the second of a series of modified Nimbus
satellites. The near-polar orbiting spacecraft served as a
stabilizedy earth-oriented platform for obtaining information

on agricultural and forestry resourcesy geology and mineral
resourcess hydrology and water resourcesy geographys
cartographys environmental pollutiony oceanography and marine

resourcesy and meteorological phenomena.
objectivesy the spacecraft was equipped with a three-camera
return beam vidicon (RBV) and a four-channel multispectral
scanner (MSS) to obtain visible and near IR photographic and
radiometric 1images of the earths A data collection system
(DCS) was also used to collect dnformation from remote
individually equipped ground stations and to relay the data to
central acquisition stations. Landsat 2 carried two wide-band
video tape recorders (WBVTR)y capable of storing up to 30 min
of scanner or camera data. An advanced attitude control
systemy consisting of horizon scannersy sun sensorsy and a
command antenna comdined with a freon gas propulsion system,
permitted the spacecraft?s orientatfion to be controlled to
within plus or minus 0.7 deg 1n all three axes. Spacecraft
communications {ncluded a command subsystem operating at 154.2
and 2106+.4 MHz and a PCM narrow-band telemetry subsystem
operating at 228745 and 137.86 MHzy for spacecraft
housekeepingy attitudey and sensor performance data. Video
data from the three-camera RBV system was transmitted in both
real time and from WBVTR at 2276.5 MHzy while information from
the MSS was constrained to a 20-MHz rf bandwidth at 2229.5 MHz.

To accomplish these

LANDSAT 2y BALLA===mmmemceeccceccceeccecmcsecancacacooe

INVESTIGATION NAME- MULTISPECTRAL SCANNER (MSS)

NSSOC ID=- 75-004A-02 INVESTIGATIVF. PROGRAM

CODE EE=-89 APPLICATIONS

INVESTIGATION DISCIPLINE(S)
€ARTH RESOURCES SURVEY
METEOROLOGY



PERSONNEL
PI - JeA. BALLA NASA=-GSFC

BRIEF DESCRIPTION

The Landsat 2 Multispectral Scanner (MSS) was designed to
orovide repetitive daylight acquisition of high-resolution
multispectral data of the earth's surface on 2 global basise
While its primary function was to obtain information in various
areas such as agriculture, forestrys geologys and hydrologys
the M3S system was also used for oceanographic and
meteorological purposesy feeey to map sea~ice fieldsy locate
and track major ocean currentsy monitor both afr and water
pollutiony, determine snow covers investigate severe storm
environmentsy etce The MSS consisted of a 22.86-cm double
reflector-type telescopey scanning mirrors filters, detectors,

and associated electronicss The scanner operated in the
following spectral dntervals: (1) 0.5 to 0.6 micrometery (2)
0.6 to 0e7 micrometery (3) 0e7 to 048 micrometersy and (4) 0.8

to 1.1 micrometers (these bands were desfignated as bands & Sy
¢y and 7» repectively)s Incoming radiation was collected by
the scanning mirrory which dsciltated 2.89 deg to efther side
0of nadir and scanned cross-track swaths 185-km wide. The
along-track scan was produced by the orbital motion of the
spacecrafte The primary image produced at the image olane was
relayed by use of fiber-optic bundles to detectors where
conversion to an electronic signal was accomplished. Optical
filters were used to produce the desired spectral separation.
Six detectors were employed in each of the four spectral bands:
bands & through 6 used photomultiplier tubes as detectorsy band
7 used silicon photodiodese A multiplexer included in the MSS

system processed the scanner's 24 channels of data. These data
were time-multiplexed and then converted to a pulse-code
modulated signal by an A/D converter. The data were then

(at 2229.5 MHz) directly to an acquisition station
magnetic tape for subsequent playback the next
spacecraft came within communication range of an
acquisition statfon, Data from this experiment are handled by
the NASA ©Cata Processing Facilitys GSFCy Greenbeltsy Mdes and
are available to approved {investigators through its Landsat
users' services sectione ALl other interested individuals may
obtain data through the Earth Resources Data Centery Department
of the Interiory Sioux Fallsy S«D.

transmitted
or stored on
time the
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SPACECRAFT COMMON NAME- LANDSAT 3

ALTERNATE NAMES- EARTH RES TECH SAT.=Cy ERTS=-C
10702¢ LANDSAT-C

NSSDC 1D- 78-026A

LAUNCH DATE=- 03/05/78

LAUNCH SITE- VANDENBERG AFBy UNITED STATES

LAUNCH VEHICLE- DELTA

WEIGHT= 960« KG

SPONSORING COUNTRY/ZAGENCY

UNITED STATES NASA-0SSA

INITIAL ORBIT PARAMETERS

ORBIT TYPE- GEOCENTRIC EPOCH DATE- 03/06/78
ORBIT PERIOD- 103.1 MIN INCLINATION- 99.1 DEG
PERIAPSIS- 897. KM ALT APOAPSIS~ 914+ KM ALT
PERSONNEL
MG = JeCe WELCH NASA HEADQUARTERS
PM = CeMs MACKENZIE NASA=GSFC
PS =~ S.C. FREDEN NASA-GSFC
BRIEF DESCRIPTION

Landsat 3 was a modified version of the Nimous satellites
with the general mission objective of extending the period of
space-data acquisition for earth resources initiated by Landsat
1 (formerly ERTS 1) and continued by Landsat 2. The near-polar
orbiting spacecraft served as a stabilizeds earth-orient ed
platform for obtaining information on agricultural and forestry
resourcesy geology and mineral resourcesy hydrology and water
resourcess geograohys cartographys environmental pollutiony
oceanography ana marine resourcesy and meteorological
phenomenae. To accomplish these objectivesy the spacecraft was
equipped with a two-camera return beam vidicon (RBV) and a
five-channel multispectral scanner (MSS) to obtain both visible

and IR photographic and radiometric images of the earthe A
data collection system was also used to coltect information
from remote individually eguipped ground stations and to relay
the data to central acquisition stations. Landsat 3 carried
two wWide-band video tape recorders (WBVTR) capable of storing
Jp to 30 min of scanner or camera data. An advanced attitude
control systemy consisting of horizon scannersy sun sensorsy
and a command antenna combined with freon gas propulston

systemy permitted the spacecraft's orientation to be controlled
to within plus or minus 1.0 deg in all three axes. Spacecraft
communications included a command subsystemy operating at 154.2

and 2106.4 MHzy and a PCM narrow-band telemetry subsystem,
operating at 228745 and 137.86 MHZy for spacecraft
housekeepingy attitudey and sensor performance data. Video

data from the two-camera RBV system were transmitted in both
real time and from the wide~-band recorder system at 22655 MHZy
while 4nformation from the MSS was constrained to> a 20-MHz rf
bandwidth at 2229.5 MHze.
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INVESTIGATION NAME~ MJLTISPECTRAL SCANNER (MSS)

NSSDC 1D- 78-026A-02 INVESTIGATIVE PROGRAM
CODE EE-8y APPLICATIONS
INVESTIGATION DISCIPLINE(S)
EARTH RESOURCES SURVEY
METEOROLOJGY
PERSONNEL
PI =~ JeA. BALLA NASA=GSFC

BRIEF DESCRIPTION

The Landsat 3 Multispectral Scanner (MSS) provided
repetitive day/night acquisition of high=resolution
multispectral data on the earth's surface on a global basis.

While dts primary function was to obtain data in various areas
such as agriculturey forestrys, geologys and hydrologys the MSS
system was also wused for oceanographic and meteorological
purposess 1d.eey to map sea-ice fleldsy locate and track major
ocean currentsy, monitor both air and water poltution, determine
snow covery investigate severe storm environmentsy etc. The
MSS consisted of a double reflector-type telescopes scanning
mirrory filters, detectorsy, and associated electronicse The
scanner operated 1n the following spectral intervats: (1) 0.5
to 0.6 micrometery (2) 0e6 to 0s7 micrometery (3) 0e7 to 08
micrometery (4) 0.8 to 1.1 micrometerss and (5) 10.4 to 12.6
micrometers (these bands were designated as bands 4y Sy 6y Ty
and By respectively)e The last bandy which lies in the thermal
(emissive) part of the spectrums gave Landsat 3 nighttime
sensing capabilities. But this thermal band failed on July 11,
1978y and produced Little usefut datas Incoming radiation was
collected by the scanning mirrory which oscillated 2.89 deg to
either side of nadir and scanned cross=track swaths 185-km
wides The along=-track scan was produced by the orbital motion
of the spacecrafte The primary image produced at the image
plane was retayed by use of fiber-optic bundles to detectors
where conversion to an electronic signal was accomplished.
Optical filters were used to produce the desired spectral
separation. Six detectors were employed in each of the first
four spectral bands and two in the fifth band: bands 4 through
¢ used photomultiplier tubes as detectorsy band 7 used silicon

photodiodesy and sand 8 used mercury-cadmium=telluride
detectorse The minimum dimensions that were resolved by the
MSS were 80 m for bands 4 through 7 and 240 m for band 8 A

included in the MSS system processed the scanner's
26 channels of datas These data were time-multiptexed and then
converted to a PCM signal by an A/D converter. The data were
transmitted (at 2229.5 MH2) directly to an acquisition station
or stored on magnetic tape for subseguent playback the next
time the spacecraft came within communication range of an
acquisition station. Data from this experiment were handled by

multiplexer

the NASA Data Processing Facility, GSFCy Greenbelty Mdey and
were made available to approved dinvestigators through its
Landsat users! services. ALl other interested individuals can

obtain data through the Earth Resources Data Centery Department
of the Interiory Sioux Fatllsy S.De

INVESTIGATION NAME=- DATA COLLECTION SYSTEM (DCS)

NSSOC 1D~ 78-026A-03 INVESTIGATIVE PROGRAM
CODE EE=-8y APPLICATIONS
INVESTIGATION DISCIPLINE(S)
COMMUNICATIONS
EARTH RESOURCES SURVEY
PERSONNEL
Pl = EeLe GILBERT NASA=GSFC

BRIEF DESCRIPTION

The Landsat 3 Data Collection System (DCS) provided users
with near real-time data collected from various remote
Locationse. The DCS was composed of (1) the data collection
platforms (DCPs) which might have been ocean buoyss constant
pressure balloonsy or automatic ground stationsy (2) the
satellite equipmenty and (3) the ground data centers, inctuding

remote receiving sites and the ground data handling system at
GSFCe Use of the Landsat spaceborne DCS provided a continual
flow of information for better management of witdlifey marine,

agricultures waters and forestry resources and {ed to improved
weather forecastss pollution controts and earthquake prediction
and warninge The environmental sensors mounted on a DCP were
selected by individuatl investigators to satisfy their
particular requirements. From an orbital altitude of 912 kme
the spacecraft was capable of acquiring data from DCPs within a
radius of approximately 3100 km from the subsatellite pointy
thus allowing data to be obtained from any remote platform at
Least once every 12 he The DCPs transmitted at 401455 MHz,
The DCS equipmenty essentially a receivery received and
retransmitted data (at 2287.,5 MHz) to selected ground receiving
stationse There was no signal multiplexing or data processing
on the satellite. The Landsat 3 DCS accommodated up to 1000
DCPs deployed throughout the continental United States. Data
from this experiment were handled and distributed to the
various platform dnvestigators by the NASA Data Processing
Facilityy GSFCy Greenbelty Mde
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INVESTIGATION NAME- RETURN BEAM VIDICON CAMERA (RBV)

NSSDC 1D~ 78~026A-01 INVESTIGATIVE PROGRAM
: CODE £E-8y APPLICATIONS
INVESTIGATION DISCIPLINE(S)
EARTH RESOQURCES SURVEY
METEOROLOGY

PERSONNEL
Pl - 0. WEINSTEIN NASA-GSFC

BRIEF DESCRIPTION

The Landsat 3 Return Beam Vidicon (RBV) camera system
contained two tfdentical cameras covering the spectral band from
0653 to 0475 micrometer. The two earth-oriented cameras were
mounted on a common basey structurally 4solated from the
spacecraft to maintain accurate alignment. Each camera
contained an optical Llensy a RBV sensory a thermoelectric
coolery deflection and focus coflsy a mechanical shutter, erase
Ltampsy and sensor electronicse The cameras were aligned to
view adjacent 98-km sqguare ground scenes which overlapped
slightly so that the total width of the ground scene was 185
kme The cameras were operated every 12.5 s to produce
overlapping 1images along the direction of spacecraft motion.
After shutteringy the image was scanned by an electron beam to
oroduce a video output signal. The timing cycle was arranged
so that a 3.5-s offset was introduced between the readouts of
the two camerasy permitting sequential readout of the camerasy
allowing the same tape recorder and communication channel to be
useds Video data from the RBV were transmitted (at 2265.5 MHz)
in both real-time and tape-recorder modes. From a nominal
spacecraft altitude of 912 kmy the RBV had a ground resolution
of 40 m (twice the Landsat 1 resolution of 80 m)e Data from
this experiment were handled by the NASA Data Processing
Facilitys GSFCy Greenbelty Mdesy and were made avallable to
approved {investigators and agencies through its Landsat users?
services section. ALL other interested individuals can obtadn
data through the Earth Resources Data Centery Department of the
Interiory Stoux Fallsy S.D.

RARRRARA A NN wn e nn e nean LANDSAT L R R R AR e T
SPACECRAFT COMMON NAME=- LANDSAT 4
ALTERNATE NAMES- LFO=-Ay LANDSAT=D

13367

NSSDC 1D- 82-0724A

LAUNCH DATE~ 07/16/82 WEIGHT- 1407. KG
LAUNCH SITE~ VANDENBERG AFBy UNITED STATES
LAUNCH VEHICLE=- DELTA
SPONSORING COUNTRY/ZAGENCY
UNITED STATES NASA-0SSA
UNITED STATES NOAA-NESS
INITIAL ORBIT PARAMETERS
ORBIT TYPE~ GEOCENTRIC EPOCH DATE- 07/17/82
ORBIT PERIOD~- 985 MIN INCLINATION- 98+3 DEG
PERIAPSIS~- 678+ KM ALT APOAPSIS- 696+ KM ALT
PERSONNEL
MG - BeBes SCHARDT NASA=GSFC
PM = L. GONZALES NASA=GSFC
PS = VeVe. SALOMONSON NASA=GSFC

BRIEF DESCRIPTION

The Landsat 4 system was an experimental earth resources
monitoring system with the new powerful remote-sensing
capabilities of the thematic mapper (TM)y, and #t provided 3
transition for both foreign and domestic users from the
multispectral scanner (MSS) data to the higher resolution and
data rate of the TM, It had a complete end-to-end highly
automated data systemy which was designed to be a new
generation systemy and was a major step forward in global

remote-sensing applications. The Landsat 4 mission consisted
of an orbiting satellite (flight segment) with the necessary
wideband data links and support systems, and a ground segment.
The Landsat 4 flight segment consisted of two major systems:
(1) the instrument moduley containing the instruments together
with the mission unique subsystemsy, such as the solar array and
drivey the TDRS antennay the wide-band module {WBM)y and the
global posfttoning system (GPS): and (2) the multimission
modular spacecraft (MMS) that contained the modularized and
standardized power, propulsiony att 1tude control, and
communications and data handling subsystemse The flight
segment was designed with 3 years nominal Llifetime 4in orbit and
could be extended through in-orbit replacement casability when
the Space Shuttle became operationale. The spacecraft was
placed 4nto an orbit having a descending node equatorial
crossing between 9230 and 10:00 a.m. Llocal times The
spacecraft and attendant sensors were operated through the
GSTON stations before the Tracking And Data Relay Satellite
System (TDRSS) available, An 1identical back-up spacecraft,
Landsat-D Prime (NSSOC 1D Landsat-£) will be placed in storage
and launched after Landsat 4 s no longer operable. On October
1, 1982y NOAA assumed responsibility for Landsat data
production and archiving activities at the Department of
Interior's EROS Data Center. On January 31y 19834 NOAA also
took over operation and maintenance of the Landsat spacecraft
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and ground system resources from NASA.

------- LANDSAT 45 BAVCS=m=m=emmmee oo eee i,

INVESTIGATION NAME- MULTISPECTRAL SCANNER (MSS)

NSSDC 10- 82-0724-02 INVESTIGATIVZ PRO3GRAM
CODE EE-8y APPLICATIONS

INVESTIGATION DISCIPLINE(S)

EARTH RESOURCES SURVEY
METEOROLOGY

PERSONNEL

PI - GeF. BANKS NASA=GSFC

BRIEF DESCRIPTION
The Landsat 4 Multispectral Scanner (MSS) provided
repetitive daytime acquisition of high-resolution multispectral

data of the earth's surface on a global basis. While its
primary function was to provide an alternate to the thematic
mapper (TM)y {4t provided data for agriculturey forestry,
geologys and hydrologye. The MSS system was also used for
oceanographic and meteorological purposess f.eey to map

sea-fcey fleldsy locate and track major ocean currentsy monitor
both air and water pollutiony determine snow covery investigate
severe storm environmentss etce The MSS consisted of a double
reflection-type telescopey scanning mirrory, filters, detectors,
and associated electrontics. The scanner operated 4in the
following spectral dntervals: band 1y 0.5 to 0e6 micrometerss:
band 2y 046 to 0.7 micrometers; band 3y 0.7 to 0.8 micrometers
band 4y 048 to 1.1 micrometers (the band numbering was
different from Landsats 1-3). The Landsat 4 MSS was simitar to
the Landsat 3 MSS except for changes necessary to accommodate
the Lower orbfital altitudes The swath width of 185 km remained

the same by 1ncreasing the FOV of the sensors from 11.55 to
14,92 deg. The ground resolution was 82.6 m for all four
bandse The primary 4mage produced at the image plane was

fiber-optic bundles to detectors where
conversion to an electronic signal was accomplishede Optical
filters were used to produce the desired spectral separation,
Si1x detectors were employed in each of the four spectral bands:
bands 1 through 3 used photomultiplier tubes as detectorsy and
band 4 used sflicon photodiodes. A multiplexer included in the
MSS system processed the scanner's 24 channels of datas These
data were time-multiplexed and then converted to a PCM signal
by an A/D converter. The data were transmitted via the
Tracking And Data Relay Satellites (TDRS) and/or direct readout

relayed by wuse of

to local recefving stations. For information about archival
datay one may contact the Earth Resources Data Center
Department of the Interfory, Sfoux Fallsy $eD.

------- LANDSAT 4y FEINBERGw==c-=-cc-cemccccarrccmmcocmnenanoan

INVESTIGATION NAME- GLOBAL POSITIONING SYSTEM (GPS)

NSSDC 1D0- B82-072A-03 INVESTIGATIVE PROGRAM
CODE EE-8y APPLICATIONS
INVESTIGATION DISCIPLINE(S)
NAVIGATION
PERSONNEL
P1 - P.M. FEINBERG NASA-GSFC

BRIEF DESCRIPTION

The Global Positioning System (5PS) was a Department of
Defense (DOD) program to provide very precise position and
timing 1information to a varifety of users. The GPS assembly on

Landsat 4 operated in two phases. The first phase
Capproximately 90 days) was an experimental one to validate and

calibrate the position and timing information provided by the
GPS assemblye The second phase called for operational use of
the GPS data by Landsat 4.

——————— LANDSAT 4y LINSTROM-====cmmemccccoccaccemccccccccaanan

INVESTIGATION NAME- THEMATIC MAPPER (TM)

NSSDC ID- 82-0724-01 INVESTIGATIVE PROGRAM
CODE EE-8y APPLICATIONS
INVESTIGATION DISCIPLINE(S)
EARTH RESOURCES SURVEY
METEOROLOSY
PERSONNEL
PI = L. LINSTROM NASA-GSFC

BRIEF DESCRIPTION
The Thematic Mapper (TM) was a seven-band, earth-looking,

scanning radiometer wWwith a 30-m ground element resolution
covering a 185-~km ground swath from a 70S~km altitude.s The
instrument consisted of primary d{maging opticsy scanning
mechanfismy spectral band discrimination opticsy detector
arrayss radiative coolery 1inflight calibratorsy and reauired
operating and processing electronics. The scanning mechanism
provided the cross=track scany while the progress of the

spacecraft provided the scan along the tracks. Seven spectral
bands were used to provide the spectral signature capability of

the fnstrument: band 1y 0445-0.52 micrometer; band 2y 0e52-0.60
micrometeri band 3y 0.63-0.69 micrometeri band 4y 0475-0.90
micrometeri band Sy 1455175 micrometers: band 64 10.40-12.50

micrometers; and band 7y 2.08-2.35 micrometers. The opticat



syster imaged the earth's surface on a2 field stop or a detector
sized to define an area on the earth's surface 30 m square (120
m for band 6)e Several Lines were scanned simultaneously to
permit suitable dwell time for each resolution elements The
varfation 1{in radiant flux passing through the field stop cnto
the photo and thermal detectors created an electrical output
that represented the radiant history of the Lline. The
information. outputs from the detector channels were processed
in the TM multiplexer for transmisston via the Tracking And
Data Relay Satellites (TDRS) and/or direct readout to local
receiving stationss For information of archival datas one may
contact the Earth Resources Data Centery Department of the
Interiory Sioux Fallss SD.

ek nnwrnnnrnnerensarrenwwrtn MAGION# A A vt danasttard et aebbnarein

SPACECRAFT COMMON NAME-
ALTERNATE NAMES- 11110

MAGION

NSSOC ID- 78-099C

LAUNCH DATE- 10/24/78 WEIGHT= 15. KG
LAUNCH SITE= PLESETSKys UeSeSeRe
LAUNCH VEHICLZ= UNKNOWN

SPONSORING COUNTRY/ZAGENCY
UeSeSeRe
CZECHOSLOVAKIA

INTERCOS
CAS

INITIAL ORBIT PARAMETERS

ORBIT TYPE- GEOCENTRIC EPOCH DATE~ 10/25/78

ORBIT PERIOD- 96¢4 MIN INCLINATION- 82.96 DEG

PERIAPSIS=- 407. KM ALT APOAPSIS- 768+ KM ALT
PERSONNEL

PS - P. TRISKA CZECH ACAD OF SCI

BRIEF DESCRIPTION

MAGION was a Czechoslovakian subsatellite that separated
from Intercosmos 18 on November 14y 1978. It was magnetically
stabilized and was destgned to carry d{onospheric-type
experiments related to the International Magnetospheric Study.
MAGION had a prismatic shape (3 x «3 x 15 m) and followed the
orbit of Intercosmos 18. Czechoslovak participation in studies
of mutual relations between the earth's magnetosphere and
ionosphere consisted mainly of measuring VLF phenomena on board
MAGION, which was moving slowly away from Intercosmos 18y and
in cooperating in the measurements of plasma properties in the
vicinity of this satellite. For more details on the spacecraft

and 1its experiments see P. Triskas ete alesy Adve Space Resey
Ve 29 Ne Ty pe 53-564 1983,
------- MAGIONy TRISKA====owmoomo oo o m o emmcccccmceme oo

INVESTIGATION NAME~ ELF ANO VLF RECEIVERS

NSSDC ID~- 78-095C-01 INVESTIGATIVE PROGRAM
SCIENCE
INVESTIGATION DISCIPLINE(S)
SPACE PLASMAS
PARTICLES AND FIELDS
PERSONNEL
PI - P TRISKA CZECH ACAD OF SCI
0l - F. JIRICEK CZECH ACAD OF SCI

BRIEF DESCRIPTION

This 4dnvestigation was designed to utilize simultaneous
measurements made on the nearby parent spacecrafty Intercosmos
18. Five parts of the experiment were 1{identified. 1)
Electric and magnetic fields from 0.05 to 0.16 kHz were
measured 1in a broadband channel. (2) VLF narrow-band channels
were set at 0¢85y 0e89y 1495y 44659 and 15 kHze (3) There was a
1é=channel frequency analyzer. (4) A resonance exciter
operatedy sweeping the range 0.8 to 8 kHze (5) Electric fields
in the vrange 0.01 to 80 khz were measured. Due to power
Limitationsy except during the short initial phase after
separation and activationy not all components were operated
simultaneously. Either electric field broadbands magnetic
field broadbandey or VLF nparrow-band channels and particle
detectors were operateds

MAGIONy TRISKA-=wwcvccemcuececaccnccranccvcacnaccea~reoe

INVESTIGATION NAME- ENERGETIC PARTICLE DETECTORS

NSSDC ID- 78-099C-02 INVESTIGATIVE PROGRAM
SCIENCE
INVESTIGATION DISCIPLINE(S)
PARTICLES AND FIELDS
PERSONNEL
PI = Pe TRISKA CZECH ACAD OF SCI
0l =~ Fe JIRICEK CZECH ACAD OF SCI
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BRIEF DESCRIPTION

This 1investigation was designed to utilize simultaneous
measurements made on the nearby parent spacecraft Intercosmos
18. The detectors were Geliger-Mueller tubes viewing in two
directionsy parallel and perpendicular to the magnetic
orientat ion axise The energy threshold was 30 kev for
electrons. Due to power Limitationssy except during the short
inftial phase after separation and activations not all
instruments were operated simultaneouslye. Either electric
field broadbands magnetic field broadbands or VLF narrow=-band

channels and particle detectors were operateds
Ak wrhh b bronnrb bbb antbrnahes METEOSAT 1nwnawnndnnhrnodttbndtans
SPACECRAFT COMMON NAME- METEOQSAT 1
ALTERNATE NAMES- METEQROLOGICAL SAT-A, METOSAT
10483
NSSDC ID- 77-108A

WEIGHT- 625.8 KG
UNITED STATES

LAUNCH DATE- 11/23/77
LAUNCH SITE~ CAPE CANAVERALy
LAUNCH VEHICLE=- DELTA

SPONSORING COUNTRY/AGENCY

INTERNATIONAL ESA

INITIAL ORBIT PARAMETERS

ORBIT TYPE=- GEOCENTRIC EPOCH DATE=- 11/24/77

ORBIT PERIOD= 1411.5 MIN INCLINATION=- 0.7 DEG

PERIAPSIS~= 34913+ KM ALT APOAPSIS=- 35692+ KM ALY
PERSONNEL

PM = Jo AASTED ESA-TOULOQUSE

BRIEF DESCRIPTION

Meteosat 1 was a geostationary spacecraft that served as
part of European Space Agency's (ESA) contribution to the
Global Atmospherdic Research Program (GARP). As part of GARPy
the satellfte helped to supply data required for global data
sets used 1n 1improvement of machine weather forecasts. In
generaly the spacecraft designy instrumentationy and operation
were similar to SMS/GOES. The spin-stabilized spacecraft
carried (1) a visible-IR radiometer to provide high-quality
day/night cloudcover data and to take radiance temperatures of
the earth/atmosphere system and (2) a meteorological data
collection system to disseminate image data to user stationsy
to collect data from various earth-based platformsy and to
relay data from polar-orbiting satellitess The cylindrically
shaped spacecraft measured 210 cm in diameter and 430 cm in
Lengthy including the apogee boost motor. The primary
structural members were an equipment platform and a central
tube, The radiometer telescope was mounted on the egyipment
platform and viewed the earth through a special aperture in the
side of the spacecraft. A support structure extended radially
out from the central tube and was affixed to the solar panels,
which formed the outer walls of the spacecraft and provided the
primary source of electrical powers Located in the
annulus-shaped space between the central tube and the solar
panels were stationkeeping and dynamics control equipment and
batteries. Proper spacecraft attitude and spin rate
(approximately 100 rpm) were maintatned by Jjet thrusters
mounted on the spacecraft and activated by ground commands The
spacecraft used both UHF-band and S-band frequencies in {ts
telemetry and command subsystems. A low=power VHF transponder
provided teleretry and command during launch and then served as
a backup for the primary subsystem once the spacecraft attained
synchronous orbit. Meteosat 1 was placed in geosynchronous
orbit near the prime meridian.

METEQOSAT 1y PERA-==eecccccccceccccccccccnccncrcmccencas

INVESTIGATION NAME~ DATA COLLECTION PLATFORM (DCP)

NSSDC ID- 77-108A4-02 INVESTIGATIVE PROGRAM
APPLICATIONS
INVESTIGATION DISCIPLINE(S)
METEOCROLOGY
PERSONNEL
PI - L. PERA ESA=-TOULOUSE
BRIEF DESCRIPTION
The data collection system was designed to (1)
disseminate 1image data to user stationss (2) collect data from
various earth-based platformsy and 3 provide for a

space-to-space relay for data from polar-orbiting satellites.
This experiment was simitar to the meteorological data
collection and transmission system (WEFAX) flown on SMS 1, SMS
2y and GOES serles spacecrafte This experiment operated on
S=-band frequencies for WEFAX-type transmissions and UHF for
data collection platform report and interrogation.

cxrhannknandrrhnosrnvanstnan METEOSAT 2o wanvsnnvendrrharrrdian

SPACECRAFT COMMON NAME- METEOSAT 2

ALTERNATE NAMES=- METEOROLOGICAL SAT-By METEOQSAT-3



NSSDC ID- 81-057A

LAUNCH DATE~- 06/13/81 WE IGHT- 625.8 KG
LAUNCH SITE- KOUROU (CENTRE S®ATIAL GUYANAIS), FRANCE
LAUNCH VEHICLE- ARIANE

SPONSORING COUNTRY/AGENCY
INTERNATIONAL ESA
INITIAL ORBIT PARAMETERS

ORBIT TYPE- GEOCENTRIC EPOCH DATE- 06/27/81

ORBIT PERIOD- 1442.,1 MIN INCLINATION=- 1.01 DEG

PERIAPSIS- 35847. KM ALT APOAPS IS= 35973+ KM ALT
PERSONNEL

PM = J. AASTED ESA-TOULOUSE

BRIEF DESCRIPTION
Meteosat 2

part of

Global

was a geostationary spacecraft and served as

the European Space Agency’s (ESA) contribution to the
Atmospheric Research Program (GARP)s As part of GARP,
the satellite helped to supply data required for global data
sets wused in fimprovement of machine weather forecastse 1In
generaly the spacecraft designy instrumentationsy and operation
were simitar to SMS/GOES. The spin-stabilized spacecraft
carried (1) a visible-IR radiometer that provided high-quality
day/night cloudcover data and that took radiance temperatures
of the earth/atmosphere system and (2) a meteorological data
collection system that disseminated 4{mage data to wuser
stationsy collected data from various earth-based platforms,
and relayed data from polar-orbiting satellites. The
cylindrically shaped spacecraft measured 210 c¢m in diameter and
430 cm 1in (lengthy 1dncluding the apogee boost motor. The
primary structural members were an equipment platform and a
central tube. The radiometer telescope was mounted on the
equipment platform and viewed the earth through a special
aperture 1in the side of the spacecraft. A support structure
extended radially out from the central tube and was affixed to
the sotlar panelsy which formed the outer aalls of the
spacecraft and provided the primary source of electrical power.
Located 1n the annulus-shaped space between the central tube
and the solar panels #ere stationkeeping and dynamics control
equipment and batteries. Proper spacecraft attitude and sp in
rate (approximately 100 rpm) were maintained by jet thrusters
mounted on the spacecraft and activated by ground commands The
spacecraft used both UHF-band and S-band frequencies in its
telemetry and command subsystems. A low-power VHF transponder
provided telemetry and command during taunch and then served as
a backup for the primary subsystem once the spacecraft had
attained synchronous orbit.

METEOSAT 2y PERA====e=cscccceccceeaa- Bttt T PR

INVESTIGATION NAME-~ DATA COLLECTION PLATFORM (DCP)

NSSOC ID- 81-057a-02 INVESTIGATIVE PROGRAM

COMMUNICATIONS
INVESTIGATION DISCIPLINE(S)

METEOROLOGY

PERSONNEL

PI = L. PERA ESA=-TOULOUSE
BRIEF DESCRIPTION
The data collection system was designed to (1)
disseminate 1{mage data to user stationss (2) collect data from
various earth-based platforms,y and (3) provide for 2

space-to-space relay for data from polar orbiting satellites.
This experiment was similar to the meteorological data
collection and transmission system (WEFAX) flown on SMS 14 SMS
2y and GOES serifes spacecrafte This experiment operated on
S=band frequencies for WEFAX-type transmissions and UHF for
data collection platform report and interrogation.

INVESTIGATION NAME- IMAGING RADIOMETER

NSSOC ID- 81-057A-01 INVESTIGATIVE PROGRAM
APPLICATIONS
INVESTIGATION DISCIPLINE(S)
METEOROLOGY
PERSONNEL
PI = Be SERENE E£SA=-TOULOUSE

BRIEF DESCRIPTION
The visible-IR radiometer flown on Meteosat 2 was capable

of providing day/night observations of c¢toud cover and
earth/cloud radfance temperature measurements from a

synchronousy spin-stabilized satellite for use {in (1)
operatfonal weather analysis and forecasting and (2) for
support to GARP. The five-channel instrument was able to take
full plctures of the earth's diske The three IR channels (two

in the
Tel=micrometer

10.5- to 12.5-micrometer region and one in the 5.7- to
region)y and the two visible channels (0.4~ to

lel-micrometers) used a common optics systems Incoming
radiation was recefved by a scan mirror and collected by an
optical system. The scan mirror was set at a nominal angle of
45 deg to the radfometer optical axfisy which was aligned
parallel to the spin axis of the spacecraft. The spinning
motion of the spacecraft (approximately 100 rpm) provided a
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west-east scan motion when the spin axis of the spacecraft was
oriented parallel with the earth*s axis. The latitudinal scan
was accomplished by sequentially tilting the scanning mirror at

the completion of each spin. Resolutions at the sub=satellite
point wWere 2.5 km for the visibley, and 5 km for the IR and
water-vapor channels. Data from this experiment are avaflable

through the
We Germany,

European Space Operations Center (ESOC), Darmstadts

TR Rk r Rk wh A i e n bk etk nd NIMBUS Semavnwswvaennnrntsvthrns shdan

SPACECRAFT COMMON NAME= NIMBUS 5
ALTERNATE NAMES- NIMBUS-Ey PL=-721B
063C5

NSSDC ID=- 72-097A
LAUNCH DATE=- 12/11/72

LAUNCH SITE- VANDENBERG AFB,
LAUNCH VEHICLE=- DELTA

WEIGHT=- 770+ KG
UNITED STATES

SPONSORING COUNTRY/AGENCY

UNITED STATES NASA-0SSA

INITIAL ORBIT PARAMETERS

ORBIT TYPE- GEOCENTRIC EPOCH DATE=- 12/11/72

ORBIT PERIOD=- 10742 MIN INCLINATION=- 33.9 DES3

PERIAPSIS- 1089+ KM ALT APOAPSIS~ 1101, KM ALT
PERSONNEL

MG =~ GeFe ESENWEIN NASA HEADQUARTERS

PM = CeMe MACKENZIE NASA-GSFC

PS = AsJe FLEIG NASA=GSFC
BRIEF DESCRIPTION

The Nimbus 5 research-and-development satellite was

designed to serve as a stabilizedy earth-oriented platform for
the testing of advanced meteorological sensor systems and
collecting meteorological and geological data on a globat

scales The polar-orbiting spacecraft consisted of three major
structures: (1) a hollowy ring-shaped sensor mounty (2) solar
paddlesy and (3) a control system housing. The solar paddles
and control system housing were connected to the sensor mount
by a truss structurey giving the satellite the appearance of an
ocean buoye Nimbus 5 was nearly 3.7 m tally 1.5 m 1n diameter
at the basey and about 3 m wide with solar paddles extended.
The torus-shaped sensor mount, which formed the satellite base,
housed the electronics equipment and battery modules. The
Lower surface of the torus provided mounting space for sensors
and antennase. A box-beam structure mounted within the center
of the torus provided support for the larger sensor
experiments. Mounted on the control system housingy which was
Located on top of the spacecrafts were sun sensorss horizon
scannersy and a command antenna. An advanced attitude-control
system permitted the spacecraft orfentation to be controlled to

Wwithin plus or minus 1 deg 1in all three axes. Primary
experiments included (1) a temperature~-humidity {infrared
radiometer (THIR) for measuring day and night surface and

cloudtop temperaturess -as
the upper atmospherey

radiometer (ESMR) for

well as the water vapor content of
€2) an electrically scanning microwave
mapping the thermal radiation from the
earth's surface and atmospheresy (3) an infrared temperature
profile radiometer (ITPR) for obtaining vertical profiles of
temperature and moistures (4) a Nimbus E microwave spectrometer
{NEMS) for determining tropospheric temperature profilesy
atmospheric water vapor abundancesy and cloud Liquid water
contentsy (5) a selective chopper radiometer (SCR) for
observing the global temperature structure of the atmosphere,
and (6) a surface composition mapping radiometer (SCMR) for
measuring the differences in the thermal emission
characteristics of the earth's surface. A more detafled
description can be found in "The Nimbus 5 User's Guide" (TRF
14758)s available from NSSDC.

NIMBUS Sy HOUGHTON-=====cemcmemcm e e e ccmmmccmc oo e

INVESTIGATION NAME- SELECTIVE CHOPPER RADIOMETER ¢SCR)

NSSDC ID- 72-097a-02 INVESTIGATIVE PROGRAM
CODE EE-8/CO-0Py APPLICATIONS
INVESTIGATION DISCIPLINE(S)
METEOROLOGY
UPPER ATMOSPHEZRE RESEARCH
PERSONNEL
PI = JeTe HOUGHTON OXFORD U
0l = SeDe SMITH READING U

BRIEF DESCRIPTION

The Nimbus 5 Selective Chopper Radiometer (SCR) was
designed to (1) observe the global temperature structure of the
atmosphere wup to S0 km 4n altitudes (2) make supporting
observations of water vapor distributions, and (3) determine the
density of ice partictes 4n cirrus clouds. To accomplish these
objectivesy, the SCR measured emitted radiation in 16 spectral
intervals separated into the following four groups: (1) four
C02 channels between 13.8 and 14.8 micrometers (2) four
channels at 15.0 micrometersy (3) an IR window channel at 111
micrometersy a wWater vapor channel at 18.6 micrometersy two
channels at 4945 and 133.3 micrometersy and (4) four channels
at 2.08y 24599y 2465y and 3.5 micrometers. From an average
satellite altitude of 1100 kmy the radiometer viewed a 48=km



circle on the earth's surface with a ground resolution of about
25 kme A similar experiment was flown on Nimbus 4. For a more
detafiled descriptions see Section 6 in "The Nimbus S User's
Guide" (TRF B14758)y available from NSSDC. Both NSSDC and SDSD
have datae.

NIMBUS Ss WILHEITy JRe==coommmommccmmecoocaaan mm———————

INVESTIGATION NAME- ELECTRICALLY SCANNING MICROWAVE
RADIOMETER (ESMR)

NSSDC ID- 72-0974-04 INVESTIGATIVE PROGRAM
CODE EE-8y APPLICATIONS
INVESTIGATION DISCIPLINE(S)
METEOROLOGY
OCEANOGRAPHY
PERSONNEL
PI = TeTe WILHEIT, JR. NASA-GSFC
QI = Ps GLOERSEN NASA=GSFC

BRRIEF DESCRIPTION

The primary objectives of the
Scanning Microwave Radiometer (ESMR)
Liquid water content of clouds from brightness temperatures
over oceansy (2) to observe differences between sea ice and the
open sea over the polar capsy and (3) to test the feasibility
of inferring surface composition and soil moisture. To
accomplish these objectivesy the ESMR was capable of continuous
global mapping of the 1.55-cm (19.36 GHz) microwave radiation
eritted by the earth/atmosphere systemy and could function even

Nimbus S Electrically
were (1) to derive the

in the presence of cloud conditions that block conventional
satellite 1infrared sensorse. An  8343- by 85.5-cm radiometer
antenna systemy deployed after Llaunchy scanned the earth

successively at varfous angles in a plane perpendicular to the
spacecraft orbital tracky producing a brightness-temperature
map of the surface of the earth and its atnosoheres. The
scanning process was controlled by a computer on boards and it
consisted of 78 symmetricatly distributed {independent scan
spots extending 50 deg to efither side of nadir. Angular
separation of the scan spots allowed for an 8.5% overlap
between view positions. From a mean orbital height of 1100 kmy

the radiometer had an accuracy of about plus or minus 1 deg C
with a spatial resolution of about 25 km at nadir. The ESMR
data were stored on magnetic tape for transmission to ground

acquisition stations. for more detailed informationy see
section &4 4in *"The Ninbus 5 User's Guide" (TRF B14758).
Selected ESMR 1images were presented in "The Nimbus 5 Data
Cataloge" Both documents are avaflable from NSSDC.
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SPACECRAFT COMMON NAME- NIMBUS 6
ALTERNATE NAMES- PL-731Bs NIMBUS=-F
07924

NSSDC ID=- 75-0S52A
LAUNCH DATE- 06/12/75

LAUNCH SITE- VANDENBERG AFBs
LAUNCH VEMICLE~ DELTA

WEIGHT~- 585. KG
UNITED STATES

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

ORBIT TYPE- GEOCENTRIC EPOCH DATE- 06/12/75

ORBIT PERIOD- 107.3 MIN INCLINATION- 100. DEG

PERIAPSIS- 1093 KM ALT APOAPSIS- 1101. KM ALT
PERSONNEL

MG - GeFe ESENWEIN NASA HEADQUARTERS

PM - CeM. MACKENZIE NASA-GSFC

PS = Ae.Je FLEIG NASA=-GSFC

BRIEF DESCRIPTION

The Nimbus 6 research-and-development satellite served as
a stabilizedy earth-oriented platform for testing advanced
systems for sensing and collecting meteorological data on a
global scale. The polar-orbiting spacecraft consisted of three
major structures: €(1) a hollow torus-shaped sensor mounts (2}
solar paddlesy and (3) a control housing unit connected to the
sensor mount by a tripod truss structures. Configured sonewhat
Like an ocean buoyy Nimbus 6 was nearly 3.7 m tally, 1.5 m in
diameter at the basesy and about 3 m wide with solar paddles
extended. The sensor mount that formed the satellite base
housed the electronics equipment and battery modules. The
Llower surface of the torus provided mounting space for sensors
and antennas. A box-beam structure mounted within the center
of the torus supported the targer sensor experiments. Mounted
on the control housing unity which was located on top of the
spacecrafty were sun sensorsy horizon scannersy and a command
antennae. An advanced attitude~-control system osermitted the
spacecraftts orientation to be controlled to within plus or
minus 1 deg in all three axes (pitchs rolly and yawd)e The nine
experiments selected for Nimbus 6 were (1) earth radiation
budget (ERB)y (2) electrically scanning microdave radiometer
(ESMR)y (3) high-resolution infrared radiation sounder (HIRS),
(4) timb radfance 4{nversion radiometer (LRIR)y (5) pressure
modulated radiometer (PMR)s (6) scanning microwave spectrometer
(SCAMS)y (7) temperature-humidity infrared radiometer (THIR),
(8) tracking ano data relay experiment (T+DRE)y and (9)
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tropical
(TWERLE) »

wind energy conversion and reference tevel experiment

This complement of advanced sensors was capable of
(1 mapping tropospheric temperatures water vapor abundancey
and cloud water contents (2) providing vertical profiles of
temperatures ozoney, and water vapory (3) transmitting real-time
data to a geostationary spacecraft (ATS 6)y and (4) ylielding

data on the earth's radiation budget. A more detafiled
description can be found in "The Nimbus 6 User's Guide®™ (TRF
B23261)y available from NSSDC.

INVESTIGATION NAME- PRESSURE MODULATED RADIOMETER (PMR)

NSSDC ID=- 75-052A-09 INVESTIGATIVE PROSRAM
CODE EE-8/CO=-O0Ps APPLICATIONS
INVESTIGATION DISCIPLINE(S)
METZOROLOGY
UPPER ATMOSPHERE RESEARCH
PERSONNEL
PI = JeTe HOUGHTON OXFORD U
0I - Ce.De RODGERS OXFORD U
Ol = Eede WILLIAMSON OXFORD U
0l = GeDe PESKETT OXFORD U
0l - Pe. CURTIS OXFORD U
BRIEF DESCRIPTION
The Nimbus 6 Pressure Modulator Radiometer (PMR)
experiment took radiometric measurements in the 1S-micrometer
€02 band at altitudes between 45 and 70 km on a global scale.

By appropriate mathematical retrieval methods, the temperature

structures of the upper stratosphere and lower mesosphere were
then deduceds The pressure-modulation technique permitted the
extension of selective chopping technigues to higher altitudes
where the pressure-broadened emission Lines in the
15-micrometer C02 band became so narrow that conventional
spectrometers and interferometers had 4{nsufficient spectral

resolutione. In addition to pressure scanning (in discrete
steps)y the radiometer atso employed Doppler scanning along the
direction of flighte The PMR comprised two similar radiometer

channelsy eath consisting of a plane scanning mirrory reference
blackbodyy pressure-modutator celly and detector assemblye. The
plane mirror was gold coated and mounted at 45 deg on a 90-deg
stepping motor so that the field of view of the channel could
be directed to space or to the internal reference blackbody for
inflight range and zero calibration, The motor was mounted on
a pair of flexible pivots so that the mirror could be rotated
through plus or minus 7-1/2 deg from its rest position to give
the required Doppler scan. Major components 1in the
pressure-modulator cell were a movable pistony a diaphragms and
a magnetic drive coil. The detector assembly consisted of a

field Llensy a condensing Light pilpey and 2 pyroelectric flake
bolometer. Each radiometer had a field of view that was 20 deg
whole-angle across the spacecraft?'s Line of flidight and 40 deg
whole-angle . parallet to the ine of flight. The derived
temperature values were within 2 deg K at 65 km and about 0.2
deg K near S0 km with a vertical resolution of 10 kme For a
more detailed description, see Section 8 1n "The Nimbus 6
User's Guide" (TRF B23261)y available from NSSODC. The
instrument performed satisfactorily.
------- NIMBUS 6y JACOBOWITZ=====ee~e~eececcacccccccnas e acaan
INVESTIGATION NAME- EARTH RADIATION BUDGET (ERB)
NSSDC ID~ 75-052A-05 INVESTIGATIVE PROGRAM
CODE EE-8y APPLICATIONS
INVESTIGATION DISCIPLINE(S)
METEOROLOGY
ATMOSPHERIC PHYSICS
PERSONNEL
PI = Fe JACOBOWITZ NOAA-NESS
0l - A.Js DRUMMOND(DECEASED) EPPLEY LABy INC
0I = 1. RUFF NOAA=-NESS
0I = Je.Re HICKEY EPPLEY LAB,y INC
0l = WeJe SCHOLES EPPLEY LAB8y INC
O0I = Lele STOWE NOAA=NESS
BRIEF DESCRIPTION
The Nimbus 6 Earth Radiation Budget (ERB) experiment
measured reflected and emitted terrestrial radiation fluxes in

conjunction with solar radfation. The results were used (1) to

determine the earth radifation budgety (2) to determine the
angular distribution of terrestrial radiation for wvarious
meteorological and geographic regimessy and (3) to correlate
measurements made using 1dentical but independent channels

calibrated to the same standarde Incoming solar radiation from
0«2 to S0 micrometers was normally monitored in 10 spectral
intervals several times each day and in every orbit during

periods of solar activity. Terrestrial radiation measurements
were taken continuousty 4n the 0.2 to 4=-micrometery 0.7 to
3-micrometery and 4 to S0-micrometer intervats. The
measurements were taken in two wWaySe Four channetsy using

fixed wide-angle optics (133.3-deg field of view)y measured the
total outgoing radiation integrated over the entire.disk of the
earth. The second set of measurements was obtained for eight
high-resolution narrow-angle scanning channels that measured
the terrestrial radiation emanating from a relatively small
area over a range of various zenith and azimuth angles. The
multichannel radiometer employed a bi-axial scanning mechanism



which enabled measurements to be obtained from the forward
hortzon to the aft hortzon in a 64-s interval. Each axis of
the scanning mechanism contained four shortwave channels (0,2
to 4,0 micrometers) and four Llongwave <channels (4.0 to SO
micrometers) with a 0425~ by Sel4é-deg fileld of views The
channets were orfented in a directional fan to cover 20 deg to
each side of the orbital planes The 64=5 scan oeriod allowed

an area to be measured from up to 17 different angles as the
spacecraft passed overheades For a more detailed description,
see Section 6 din "The Nimbus 6 User's Guide" (TRF B23261),
available from NSSDC. A similar instrument was flown on Nimbus
S and Te The solar and wide-angle channels operated
successfully and provided good quality datae The scanning
channels developed mechanical scan problems in August 1975 and
operated only in the nadir position after March 197¢6.

------- NIMBUS 6y JULIAN==---eccememcccccce e e e e
INVESTIGATION NAME- TROPICAL WIND ENERGY CONVERSION AND

REFERENCE LEVEL (TWERLE)

NSSOC ID- 75-0524-01 INVESTIGATIVE PROGRAM
CODE EE-8y APPLICATIONS
INVESTIGATION DISCIPLINE(S)
METEOROLOGY
PERSONNEL
PI = P, JULIAN NATL CTR QR ATMOS RES
0 = WeWe KELLOGG NATL CTR FOR ATMOS RES
0l = VeEes SUOMI U OF WISCONSIN
OI = CeRe LAUGHLIN NASA=-GSTC
0I = Rele TALLEY SIGMA DATA SERV CORP
0I - WeR. BANDEEN NASA=GSFC
01 - Ce.E. COTE NASA-GSFC
BRIEF DESCRIPTION

The goals of the Nimbus 6 Tropical Wind Energy Conversion
And Reference Level Experiment (TWERLE) were closely associated
with the objectives of GAR® and included (1) measuring upser
atmospheric winds in the tropicsy (2) studying the relative air
motion along {sobaric surfaces to determine the rate of
conversion of atmospheric potential energy into kinetic energy,
and (3) providing direct measurements of varfous meteorological
parameters that served as reference points 4in adjusting
indirect temperature soundings made from satellitese The
experiment consisted of two basic components: (1) aporoximately
300 constant-tevel meteorologtcal bal Loons to yield
measurements of windsy temperaturey and pressure in the tropics
and at southern hemisphere midlatitudes at 150 mb (about
13e6=-km altitude), and (2) the Nimbus 6 random access
measurements system (RAMS) to provide data collection and
Location determinatfons from the balloonse. The 3eS-m=-diam
polyester-mylar balloons Were equipped with a
transmitter-osciliator, solar power supplys
digitizer/modulatory and sensors. The sensors consisted of a
radio altimeter having an accuracy of better than plus or minus
20 my 3 bead thermistor monitoring the ambient air temperature

to an accuracy of 0.5 deg Cy and a pressure sensor measuring
the 150-mb flight altitude to an accuracy of 0.5 mbe A
magnetic cutdown device was used to eliminate any accidentat

overflights into regions of the northern hemisphere north of 20

deg N latitude. The RAMS merely detected each balloon signal
(401e2 MHZ) and extracted the carrier frequencyy balloon
identificationy and sensor data. This {information, along with

time
relay
and

referencesy was stored 1n digital form for subseguent

to a ground acquisition station. The balloon's position
velocity were derived from the relative motion between the
platform and the satellite by measuring Doppler shifts in the
carrier signal received from the balloon. TWERLE was capable
of a Location accuracy of 5 km and a pltatform velocity accuracy
of 1 m/se For more detailed information, see Section 9 in "The
Nimbus 3 User's Guide™ (TRF B23261). For 4{nformation
concerning TWERLE cdatas contact Ore. Paul Re Julians NCARs Pe0.
Box 3000y Boulders Colorado 80303+ In addition to the TWERLE
balloon experimenty many other experiments used RAMS. These
experiments usea ocean buoys to measure oceanographic and
atmospheric parameters. Information about experiments can be
obtained from principal dnvestigators Listed as Nimbus RAMS
Experiments in the User's Guide and "The Nimbus 6 Data Catalog"
( TRF B26731)s both avaflable from NSSDC.

INVESTIGATION NAME~ ELECTRICALLY SCANNING MICROWAVE
RADIOMETER (ESMR)

NSSDC ID- 75-052A4-03 INVESTIGATIVE PROGRAM
CODE EE=-8y APPLICATIONS
INVESTIGATION DISCIPLINE(S)
METEOROLOGY
OCEANOGRAPHY
PERSONNEL
Pl = TeTe WILHEITy JR, NASA-GSFC
01 - A.T. EDGERTON AEROJVET ELECTROSYSTEMS
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BRIEF DESCRIPTION

The Nimbus & Electrically Scanning Microwave Radiometer
(ESMR) measurea the earth's microwave emission to provide the
Liquid water content of cloudss the distribution and variation

and gross characteristics of land surfaces
(vegetationy soil moisturey, and snow cover). The two-channel
scanning radiometer operated in a 250 MHz band centered at 37
GHz. One channel was used to measure the vertical polarization

of sea 1ice covery

and the other measured the horfzontal polarization, The
antenna beam arrayy, a 90- by 20- by 12-cm box~Llike structures
was mounted on top of the spacecraft sensory ring and was

pointed in the direction of the spacecraft's forward motfon and
tilted down 45 deg from the satellite antenna axise The
antenna beam scanned the earth in 71 discrete steps for various
angles extending up to 35 deg on either side of the orbital
plane. The deduced brightness temperatures were expected to be
accurate to within 3-5 deg K. Spatial resolution was 20 km 1n
the cross~track direction and 45 km in the direction parallel

to the subpoint tracke For a more detailed description, see
Section S5 of "The Nimbus 6 User's Guide" (TRF B823261),
avatlable from NSSDC. The ESMR performance was satisfactory

untfl 15 September 19764 when the horizontal channel output was
zero due to a faflure of the Ferrite-Dicke switche Selected
ESMR images were presented in "The Nimbus 6 Data Catalog" (TRF
B26731)y also available from NSSDC.
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BRIEF DESCRIPTION
The Nimbus 7 research-and-development satellite served as

a stabilizedy earth-oriented platform for the testing of
advanced systems for sensing and collecting data 1n the
pollutionsy oceanographic and meteorological discipliness The

polar-orbiting spacecraft consisted of three major structures:
€1 a hollow torus-shaped sensor mounts (2) solar paddlies, and
3) a control housing unit that was connected to the sensor
mount by a tripod truss structure. Configured somewhat Like an
ocean buoyy Nimbus 7 was nearly 3.04 m tally 1.52 m 4n diameter
at the basey and about 3.96 m wide with solar paddles extended.
The sensor mount that formed the satellite base housed the
electronics equipment and battery modules. The lower surface
of the torus provided mounting space for sensors and antennas.
A box-beam structure mounted within the center of the torus
provided support for the larger sensor experiments. Mounted on
the control housing unity which was Llocated on top of the
spacecrafty were sun sensorsy horizon scannersy and a command
antenna. An advanced attitude-control system within plus or
minus 1 deg 1in all three axes (pitchy rolly and yaw). Efght
experiments were selected: (1) Limb infrared monitoring of the
stratosphere (LIMS})y (2) stratospheric and mesophertc sounder

(SAMS) (3) coastal-zone color scanner (CZCS)y (4)
stratospheric aerosol measurement II (SAMS 1II)y (5) earth
radiation budget (ERB)y (6) scanning multichannel microwave
radiometer (SMMR)y (7) solar backscatter UV and total ozone
mapping spectrometer (SBUV/TOMS)y and (8) temperature-humidity
infrared radiometer (THIR), These sensors were capable of
observing several parameters at and below the mesospheric
Levels. More details can be found in "The Nimbus 7 Users'
Guide" (TRF B30045), available from NSSOC.

—weem=a NIMBUS 74 GLOERSEN===~-emecccmcca e cccccc e camcccee

INVESTIGATION NAME- SCANNING MULTISPECTRAL MICROWAVE
RADIOMETER (SMMR)

NSSOC ID- 78-098A-08 INVESTIGATIVE PROGRAM
CODE EE-8/C0-0Py APPLICATIONS
INVESTIGATION DISCIPLINE(S)
METEORDLOSY
OCEANOGRAPHY
PERSONNEL
TL = P GLOERSEN NASA=5S=C
TM - R.0. RAMSEIR ENVIRONMENT CANADA
TM = DeHe STAELIN MASS INST OF TECH
TM = Weds CAMPBELL US GEOLOGICAL SURVEY
TM - DeBe ROSS NOAA=ERL
T™M = P, GUDMANSEN TECH U OF DENMARK
TM = FeTe BARATH NASA=JPL
TM = TeTe WILHIITy JR.

NA SA~GSFC



BRIEF DESCRIPTION

The primary purpcese of the Scanning Multichannel
Microwave Radicmeter (SMMR) was to obtain sea surface
temperature and near-surface winds under all-weather conditions
for developing and testing global ocean circulation models and
other aspects of ocean dynamicse Windsy water vapors
liguid-water contenty, mean cloud droplet sizey rainfall rate
and sea ice parameters were also determined. Microwave
brightness temperatures Wwere observed with a 1l0-channel
(five-frequency dual polarized) scanning radiometer operating
at frequencies of 37y 21y 18y 104699 and 6.6 GHze Six
Dicke-type radiometers were utfilizede Those ooerating at the
four Longest wavelengths measured alternate polarizations
during successive scans of the antennaj the others operated

continuously for each solarization, The antenna was a
parabolic reflector offset from the nadir by 42 deg. Motion of
the antenna reflector provided observations from within a
conical volume atong the.ground track of the spacecrafte The
same instrument was flown on SIASAT 1. For a complete
description, see Section 8 in "The Nimbus 7 Users' Guide" (TRF
B30045)y available from NSSDC.

NIMBUS 79 HEATH=eecccccererrreccenmceerrercmmcenccccnan

INVESTIGATION NAME- SOLAR BACKSCATTER ULTRAVIOLET/TOTAL
0ZONE MAPXING SPECTROMETER (S3UV/TOMS)

NSSDC ID- 78-C98A=09 INVESTIGATIVE PROGRAM
CODE EE-B/CO-0Py APPLICATIONS
INVESTIGATION DISCIPLINE(S)
METEOROLOGY
UPPER ATMOSPHERE REZSEARCH
PERSONNEL
TL ~ DeFe HEATH NASA=GSFC
TM - Cele MATEER ENVIRONMENT CANADA
TM = A.Ds BELMONT CONTROL DATA CORP
TM = AesJs MILLER NOAA~NMC
TM = AE«SeGREEN U OF FLORIDA
TM = DeM. CUNNILD GEORGIA INST OF TECH
TM - Wele IMHOF LOCKHEED PALO ALTO
T™ =~ A.Je. KRUEGER NASA-GSFC
BRIEF DESCRIPTION
The objectives of the Solar Backscatter Ultraviolet and
Total 0Ozone Mapping Spectrometer (SBUV/TCMS) were to determine

map the total ozone
solar ultraviolet (UVv)

the vertical distribution of ozoney
contents and monitor the {incident

irradiance and ultraviolet radiation backscattered from the
earthe The SBUV consisted of a double Ebert-Fastie
spectrometer and a filter photometer similar to BUV on Nimbus
LS The SBUV spectrometer measured solar UV backscattered by
the earth's atmosphere at 12 wavelengths between 0.25 and 0.34
micrometer (2500 and 34008 A)y with 3 spectral bandpass of +001
micrometer (10 A)e The instrument FOV of 0.20 rad was directed
at the nadir. Both c¢hannels also viewed the sun for
calibration through the use of a diffuser plate deployed near
the terminator. The contribution functions for the eight
shortest wavelengths were centered at levels ranging from 55 to
28 km and were used to infer the vertical ozone profile. The
four Llongest wavelengths had contrioution functions in the
trooosphere which were used to compute the total ozone amounte.
The SBUV spectrometer had a second mode of oseration that
allowed a continuous spectral scan from 0.16 to 0.4 micrometer
(1600 to 4000 A) for detailed examination of the
extraterrestrial solar soectrum and its temporal varjations. A
parallel photometer channel at 0.343 micrometer (3430 A)
measured the reflectivity of the atmosphere's lower boundary in
the same 0.21-rad FOV. The TOvS was a single Ebert-Fastie
spectrometer with a fixed grating and an array of exit slitse.
The TOMS step-scanned across the orbftal track 51 deg from the
nadir 4n 3-deg steps with an FOV of approximately 0.052 rade.
At each scan position, the earth radfance was monitored at six
wavelengths between 0431 and 0.38 micrometer (3125 and 3800 &)
to 1infer the total ozone amount. The signal=-to-noise ratio of
the SBUV was greater than S.E3. The TOMS signal-to-noise ratio

was greater than 1.5« For a more detailed descriptions see
Section 7 4n "The Nimbus 7 Users' Guide" (TRF B30045),
available from NSSDC.
------- NIMBUS 7y HOUGHTON=~----=c-eccecocerrcrcmacaccacss o=
INVESTIGATION NAME=- STRATOSPHIRIC AND MESOSPHERIZ SOUNDER
( SAMS)
NSSDC 10- 78-098A-02 INVESTIGATIVE PROGRAM
CODE EE-8/C0-0Py APPLICATIONS
INVESTIGATION DISCIPLINE(S)
METEOROLOGY
UPPER ATMOSPHERE RESEARCH
PERSONNEL
PI = JeTe HOUGHTON OXFORD U
01 - GeDe PESKETT OXFORD U
OI = CeDe RODGERS OXFORD U
01 ~ EeJe WILLIAMSON OXFORD U
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BRIEF DESCRIPTION

The objective of the Stratospheric and Mesospheric
Sounder (SAMS) was to observe emission from the Limb of the
atmosphere through various pressure-modulator radiometers in

order to determine temperature and vertical concentrations of
H20y N20s CHé4y COy and NO in the stratosphere and mesosphere.
Measurements of zonal wind 4n this region were attempted by
observing the Doppler shift of atmospheric emission Llines.
Radiation from the Limb of the atmosphere was incident on a
telescope of 15-cm aperture. In front of the telescopey a
plane mirror scanned the limb, viewed space for calibrationy
and viewed the atmosphere obliquely to obtain vertical
profiless Three adjacent fields of viewy each 28 by 2.8 mrad
(corresponding to 100 km by 10 km at the Limb)sy focused onto a
field=-splitting mirror which directed radfation to six
detectorse. The remaining division into channels was
accomplished through dichroic beam splitterss There were seven
pressure modulator cells (PMC)y two containing CO02y the
remainder N20y NO, CH4y COy H20e Pressure in the cells could
be varied on command by changing the temperature of a small
container of molecular sieve material attached to each PMC.
The spectral parameters for the H20 channel were 2.7
micrometers and 25 to 100 micrometerss ALl other channels lay
within the range 4.1 to 15 micrometers. Within the telescope
a chopper operating at 250 Hz allowed measurement of two
separate signals from all detectorsy one at 250 Hz and one at
the PMC frequencys Comparison of these signals permitted
eliminating the emission from d{nterfering gases within a
particular spectrat intervale 1In front of the choppers a small

black body at known temperature could be dintroduced for
calibratione. Accurate measurement of the atmospheric pressure
at the level being viewed was obtained from the two signals
from one C02 channel. For a more detailed descriptiony see
Section 6 4n "The Nimbus 7 Users' Guide" (TRF B30045),
available from NSSDCe.

------- NIMBUS 7y HOVI§==e=eme-ceccccecccaccaccccccmcconnevannnn

INVESTIGATION NAME=- COASTAL ZONE COLOR SCANNER (LZCS)

NSSOC ID=- 78-098A~03 INVESTIGATIVE PROGRAM
COCE EE~-8y APPLICATIONS
INVESTIGATION DISCIPLINE(S)
CCEANOGRAPHY
EARTH RESOURCES SURVEY
PERSCNNEL
TL = WeAs HOVIS NOAA-NESS
TM = HeLe RICHARD NASA-GSFC
TM - CeSe YENTSCH BIGELOW LAB OCEAN SCI
™ - D CLARK NOAA-NESS
TM - JeRe APEL APPLIED PHYSICS LAB
TM = Se2e EL=SAYED TEXAS A+M
TM = FeRe GORDON NOAA-PMEL
TM = ReCe WRIGLEY NASA=ARC
TM - FePe ANDERSON NATL RES INST OCEANOL
TM = Re AUSTIN SCRIPPS INST OCEANOGR
BRIEF DESCRIPTION
The Coastal 2one Color Scanner Experiment (C2CS) was

map chlorophyll concentration in watery sediment
gelbstoffe concentrations as a salinity
and temperature of coastal waters and ocean
currents. Reflected solar energy was measured in six channels
to sense color caused by absorption due to chtorophyll,
sedimentsy and gelbstoffe in coastal Waters. Spectral bands at

designed to
distribution,
indicatory

0.443 and 0.670 micrometers centered on the most fntense
absorption bands of c¢hlorophylly while the band at 0.550
micrometers centered on the "hinge points” the wavelength of
minimum absorption, Ratios of measured energtes 1in these
channsls were shown to closely parallel surface chlorophyll
concentrations. Data from the scanning radiometer were

processedy with algorithms developed from the field experiment
datay to produce maps of chlorophyll absorption. The
temperatures of coastal waters and ocean currents were measured
in a spectral band centered at 11.5 micrometers. Observations
were made also in two other spectral bandsy 0.520 micrometers
for chlorophyll correlation and 0.750 micrometers for surface
vegetation. To avoid sun glint, the scanner mirror was tilted
about the sensor pitch axis on command so that the line of
sight of the sensor was moved in 2-deg increments up to 20 deg
with respect to the nadir. The scan width was 1556 km centered
on nadir and the ground resolution was 0825 km at nadire. For
a more detajled descriptiony see Section 2 in "The Nimbus 7
Users' Guide™ (TRF B30045)y available from NSSDCe. Data are
archived at SDSC.
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INVESTIGATION NAME- TEMPERATURE/HUMIDITY INFRARED RADIOMETER

(THIR)

INVESTIGATIVI PROGRAM
CODE EE-8y APPLICATIONS

NSSDC ID- 78-0958A~10

INVESTIGATION DISCIPLINE(S)
METEOROLOGY



PERSONNEL
PI = PeH.
0l = Lede

HWANG
ALLISON(RETIRED)

NASA=GSFC
NASA=GSFC

BRIEF DESCRIPTION
The Nimbus 7 Temperature-Humidity Infrared Radiometer
detected emitted thermal radiatfon in both the 10.5- to
regfion (IR window) and the 645~ to
region (water wvapor). The window channel
provided an 4dmage of the cloudcovery and tempsratures of the
cloud topssy Llandy and ocean surfacess The other channel
provided dnformation on the moisture and cirrus ctoud content
of the upper troposphere and stratospheres and the location of
jet streams and frontal systems. The ground resolution at
nadir was 6.7 km for the window channel and 20 km for the water
vapor channel. Data from these two <channels were wused
primarily to support other sophisticated meteorological
exper iments onboard Nimbus 7. The instrument consisted of a
12.7-cm Cassegrain system and scanning mirror common to both
channelsy a beam splittery filtersy and two germanfum-immersed
thermistor bolometers. In contrast to TVy no image was formed
within the radiometer. 1Incoming radiant energy was collected
by a ftat scanning mirror inclined at 45 deg to the optical
axise The mirror rotated through 360 deg at 48 rpm and scanned
in  a plane normal to the spacecraft velocity. The energy then

(THIR)
12.5-micrometer
T.0-micrometer

was focused on a dichroic beam splitter which divided the
energy spectrally and spatially. The two channels of this
sensor transformed the received radiation into electric output

(voltages)y which were recorded on magnetic tape for subsequent
playback to a ground acquisition station. For a more complete
information on 4{nstrument and data productsy see Section 3 in
“The Nimbus 7 Users' Gufide"™ (TRF B30045) and the "Nimbus 7
Temperature Humidity Infrared Radiometer (THIR) Data User's
Guide® (TRF B30601)y both available from NSSDCe Except for
data being digitized on boardy the Nimbus 7 THIR was of the
same design and operation as the THIR flown on Nimbus 44 Sy 6e

NIMBUS 7y JACOBOWITZ2-==-eremcececmcecoaccccnnrccccrcceea

INVESTIGATION NAME- EARTH RADIATION BUDGET (ERB)

NSSDC ID- 78-098A-07 INVESTIGATIVE PROGRAYM
CODE EE=-8y APPLICATIONS
INVESTIGATION DISCIPLINE(S)
METEOROLOGY
ATMOSPHERIC PHYSICS
PERSONNEL
TL = He JACOBOWITZ NOAA=NESS
TM = TeHe VONDERHAAR COLORADO STATE U
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TM = Gele SMITH NASA=LARC
BRIEF DESCRIPTION
The objective of the Earth Radiation Budget (ERB)
experimenty a continuation of Nimbus 6 ERBy was to determine,
over a3 period of a yeary the earth radiation sudget on both
synoptic and planetary scales by simultaneous measurements of
incoming solar radfation and outgoing earth-reflected
(shortwave) and emitted (longwave) radiatione. 3oth (1) fixed

wide=-angle
altitude
components,
determine
subsystem

sampling of terrestrial fluxes at the satellite
and (2) scanned narrow-angle sampling of the radiance

which were dependent on angley were used to
outgoing radfation (reflected and emitted)s The ERB
consisted of a 22-channel radiometer containing
separate subassemblies to perform the required solary
earth-flux (wide angle)y and scanned earth radiance (narrow
angle) measurementse. The systems wused optical filters for
spectral discriminations, as well as uncooled thermatl
detectorsy thermopile detectors in the solar and
fixed-earth-flux channelssy and pyroelectric detectors in the
scanning channelse. The 10 solar channels viewed in front of
the observatory in the X-Y plane. The solar channels obtained
usable solar data only during a period of about 3 min in each
orbit when the spacecraft was over the Antarctic regione Their
full response field of view (FOV) was 0.18 rade. The sotar
channel subassembly was pivoted plus or minus 0e35 rad in the
X=Y plane to compensate for sun=-angle deviation when required.
The four earth-flux channels were mounted so that they could
continuously view the total earth disks and they were
continuously sampled at four per second. Demodulator output
signals were 1integrated for perfods of at least 3.8 s. There
were eight narrow FOV channels (four shortwave and four
Longwave) mounted in the scanning head. The head was
gimbal-mounted 4in the radiometer unit main frames The FOVs of
the telescopes were asymmetric (4.4 by 894 mrad) and those of

the shortwave and longwave channels were coincidente The 89.4
mrad FOVs of the four pairs of channels were not contiguous,
but covered only alternate 89.4 mrad angular intervals along

the horfzon. For a more detatled descriptiony see Section 3 in
"The Nimbus 7 Users® Guide®™ (TRF B30045)y available from NSSDCe.
The narrow=-view scanner fafled in June 1980,
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INVESTIGATION NAME- STRATOSPHERIC AEROSOL MEASUREMEINT-II
(SAM=-11)
NSSDC ID- 78-058A-06 INVESTIGATIVE PROGRAM
COJDE EE=-8y APPLICATIONS
INVESTIGATION DISCIPLINE(S)
UPPEZR ATMOSPHERE RESEARCH
METEOROLOGY
ATMOSPHERIC PHYSICS
PERSONNEL
TL = M+Pe MCCORMICK NASA-LARC
T™ < Tede PEPIN U OF WYOMING
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TM = PeBse RUSSELL SRI INTERNATIONAL
BRIEF DESCRIPTION
The objective of the Stratospheric Aerosol Measurement
(SAM  II) experiment was to provide vertical distribution of

stratospheric
hemispheres.

aerosols in the polar regions of both
When no clouds were present in the instantaneous
field of wview (IFOV)y the tropospheric aerosols also could be
mappede The instrument, basically a sun photometery measured
the extinction of solar radiation at 1.0-micrometer wavelength
during spacecraft sunrise and sunset. The photometer viewed a
portion of the solar disk with a 0.145-mrad IFOV and a sampling
rate of 50 samples per secondes As the spacecraft first viewed
the sunrises the photometer-pointing axis was depressed
approximately 0.52 rad with respect to the spacecraft
horizontal. The photometer continued Looking at the sun until
1ts depression angle Was on the order of 0.44 rad
Capproximately 1¢4 min observing time)e Before sunsety the
photometer head rotated 3.14 rad in azimuth and viewed the sun

from a depressfon of approximately 0.44 to 0452 rad as the
spacecraft orbited to the dark side of the earths The
extinction measurements were dinverted for the number density

times the aerosol scattering across the atmosphere by using the
Lambert-Beer Law and assuming the atmosphere to be composed of

tayerss To determine the stratospheric aerosol optical
propertiesy ground=truth and 4n situ balloon-borne aerosol
measurements were also mades For more detailed information,
see Sectifon S5 4in “"The Nimbus 7 Users' Guide" (TRF B30045),

available from NSSDC.
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SPACECRAFT COMMON NAME- NOAA 6
ALTERNATE NAMES~ NOAA=Ay 11416
NSSDC ID=- 79-057A

LAUNCH DATE- 06/27/79

LAUNCH SITE=- VANDENBERG AFBs
LAUNCH VEHICLE=- ATLAS F

WEIGHT=- 58849 KG
UNITEJ STATES

SPONSORING COUNTRY/AGENCY

UNITED STATES NOAA-NESS

INITIAL ORBIT PARAMETERS

ORBIT TYPE- GEJCENTRIC EPOCH DATE=- 06/28/79

ORBIT PERIOD= 101.5 MIN INCLINATION- 9847 DES

PERIAPSIS~- 833¢ KM ALT APOAPSIS- 833. KM ALT
PERSONNEL

MG = ReJe .ARNOLD NASA HEADQUARTERS

PM = GeWe LONGANECKER NASA=-GSFC

BRIEF DESCRIPTION

NOAA 6 was an operational meteorological satellite for
use 1in the National Operational Environmental Satellite System
(NOESS) and for the support of the Global Atmospheric Research
Program (GARP) during 1978-84. The satellite design provided
an economical and stable sun-synchronous platform for advanced
operational 1instruments to measure the earth's atmospheres its
surface and cloud covery and the near-space environment.
Primary sensors 1included an advanced very high resolution
radiometer (AVHRR) for observing daytime and nighttime global
cloud covery and a TIROS operational vertical sounder (TOVS)
for obtaining temperature and water-vapor profiles through the
earth's atmospheres Secondary experiments consisted of a space

environment wmonitor (SEM)y which measured the proton and
electron fluxes near the earthy and a data collection system
(DCS)y which processed and relayed to central data acquisition
stations the various meteorological data received from
free-floating balloons and ocean buoys distributed around the
globee. The satellite was based upon the Block 50 spacecraft
bus developec for the Ue.Se Air Forcey and 1t was capable of

maintaining an earth-pointing accuracy of better than plus or
minus Oe1 deg with a motion rate of less than 0.035 deg/s. For
a more detailed descriptiony see A« Schwalby "The TIROS-N/NOAA
A-G Satellite Seriesy” NOAA Techs Mems. Ness 95, 1978,
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INVESTIGATION NAME~ SPACE ENVIRONMENT MONITOR (SEM)

NSSDC ID- 79-C57A-04 INVESTIGATIVE PROGRAM
CODE EE-B8/0PERe ENVIRON. MONITOR
INVESTIGATION DISCIPLINE(S)
PARTICLES AND FIELDS
PERSONNEL
PI - He LEINBACH NOAA-ERL
PI = HeHs SAUER NOAA=ERL
PI = DeSe EVANS NOAA-ERL
BRIEF DESCRIPTION
This experiment was an extension of the solar proton

monitoring experiment flown on the ITOS spacecratt seriess The
experiment package consisted of three detector systems and 2
data processing unite The medium energy proton and electron
detector (MEPED) measured protons above 16y 36y and 80 MeVy and
the protons 1in five energy ranges from 30 keV to >2.5 MeVi

electrons above 30y 100y and 300 keVi and protons and electrons
(inseparable) above 6 MeV. The high=energy proton alpha
telescope (HEPAT)y which had a 48-deg viewing coney viewed in

the anti-earth direction and measured protons in four energy
ranges above 37C MeV and alpha particles in two energy ranges
above 640 MeV/nucleon, The total energy detector (TED)

neasured electrons and protons between 300 eV and 20 keVe
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INVESTIGA TION NAME- ADVANCED VERY HIGH RESOLUTION RADIOMETER

(AVHRR)
NSSDC ID- 79-057A-01 INVESTIGATIVE PROGRAM
CODE EE~8/0PERATIONAL WEATHER 0B
INVESTIGATION DISCIPLINE(S)
METEOROLOGY
PERSONNEL
PI - NESS STAFF NOAA-NESS
BRIEF DESCRIPTION
The NOAA 6 Advanced Very High Resolution Radiometer
(AVHRR) was a four-channel scanning radiometer capable of
providing global daytime and nighttime sea-surface temperature

and 4information
obtained on a

about 4icey snowy and clouds. These data were

dafly basis for use in weather analysis and
forecastinge. The multispectral radiometer operated in the
scanning mode and measured emitted and reflected radiation in
the following spectral intervals: channel 1 (visiole)dy 0455 to
0.9 ricrometer; channel 2 (near IR)y 0.725 micrometer to
detector cutoff around 1.1 micrometersi channel 3 (IR window),s
3.55 to 3.93 micrometers’ and channel 4 (IR window)y 105 to
11.5 micrometerse. ALL four channels had a spatial resolution
of 1e1 kmy ana the two IR-window channels had a thermal
resolution of 0.12 deg K at 300 deg Ke The AVHRR was capabte
of operating in both real-time or recorded modess Real-time or
direct readout data were transmitted to ground stations both at
Low (4=-km) resolution via automatic picture transmission (APT)
and at high (1-km) resolution via high-resolution picture
transmission (HRPT)s Data recorded on board were available for
central processing. They included global area coverage (GAC)
datay with a resolution of 4 kmy and local area coverage (LAC),
that contained data from selected portions of each orbit with a
1-km resolution. Identical experiments were flown on the other
spacecraft in the TIROS=N/NOAA serfes.
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INVESTIGATION NAME- TIROS OPERATIONAL VERTICAL SOUNDER
CT0VS)

NSSDC ID- 79-057A-02 INVESTIGATIVE PROGRAM

CODE EE-8/O0PERATIONAL WEATHER OB
INVESTIGATION DISCIPLINE(S)

METEQROLOGY

PERSONNEL

PI = NESS STAFF NOAA=NESS

BRIEF DESCRIPTION

The TIROS Operational Vertical Sounder (TOVS) consisted
of three instruments designed to determine radiances needed to
calcutate temperature and humidity profiles of the atmosphere
from the surface to the stratosphere (approximately 1 mb)e The
tirst dnstrument was the second version of the high-resolution
infrared spectrometer (HIRS/2). The HIRS was tested on the
Nimous 6« The HIRS/2 had 20 channels in the following spectral
intervals: channels 1 through 5 4y the 1S5-micrometer C02 bands
(15409 14e79s 195y 1442y and 1440)3 channels 6 and 7y the 13.7
and 13.4~micrometer C02/H20 bands i channel 8y the
11.1~micrometer window regioni channel 9y the 9.7-micrometer
ozone bandi channels 10 through 12y the &6~micrometer water
vapor bands (8¢3s 7e¢3y and 6¢7)i channels 13 and 14, the 4.57
and 4.52-micrometer N20 bands; channels 15 and 16y the 4.46 and
4,40-micrometer CO02/N20 bands; channel 17y the 4+24~micrometer
€02 band: channels 18 and 19y the 4.0 and 3.7-micrometer window
bandsi and channel 20y the 0.70-micrometer window regfons. The
second instrument, the stratospheric sounding unit (SSU)y was
provided by the British Meteorological Office. It was similar

69

to the
The SSU

pressure-modulated radiometer (PMR) flown on Nimbus 6.

operated at three 1S.0-micrometer channels wusing
selective absorptiony passing the ifncoming radiation through
three pressure-modulated cells containing cCoO02. The third
instrumenty the microwave sounding unit (MSU),s was similar to
the scanning microwave spectrometer (SCAMS) flown on Nimbus 6.
The MSU had one channel 4in the 50.31-GHz window regton and
three channels in the S5-GHz oxygen band (53.73s S4¢96s 5795
to obtain temperature profiles which were free of cloud
interference. The 4nstruments were cross-course scanning
devices utitizing a step to provide a traverse scany while the
orbital motion of the satellite provided scanning 1in the
orthogonal direction. The HIRS/2 had a field of view (FOV) 30
km in diameter at nadiry whereas the MSU had a FOV of 110 km in
diameter. The HIRS/2 sampled 56 FOVs 4n each scan lLine about
2250 km widey and the MSU sampled 11 FOVs along the swath with
the same width. Each SSU scan Line had 8 FOVs with a width of
1500 kme This experiment was also flown on other TIROS-N/NOAA
serfes spacecrafts For a more detailed description, see We Lo
Smithy "The TIROS-N operational vertical sounders™ Bulle Ame
Meteorols SoOCey Ve 60y ppe 1177-1187y 1979. Archival data are
available from the Satellite Data Services Divisiony National
Climatic Centers NOAAy Washingtony DeCe
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INVESTIGATION NAME- DATA COLLECTION SYSTEM (DCS)

NSSDC ID- 79-057A-03 INVESTIGATIVE PROGRAM
CODE EE-B8/0PERATIONAL WEATHER 03
INVESTIGATION DISCIPLINE(S)
METEOROLOGY
PERSONNEL
Pl = NESS STAFF NOAA=-NESS
BRIEF DESCRIPTION
The Data Cotlection System (DCS) on NOAA 6 was designed

to meet the meteorological data needs of the United States and
to support the Global Atmospheric Research Program (GARP)e The
system received tow-duty-cycte transmissions of meteorologfical
observations from free-floating balloonsy ocean buoysy other
satellitesy and fixed ground-based sensor ptatforms distributed
around the globe. These observations were organized on board
the spacecraft and retransmitted when the spacecraft came in
range of a command and data acquisition (CDA) station. For
free-moving balloonsy the Doppler frequency shift of the
transmitted signal was observed to calculate the Location of
the balloonse. The DCS was expectedy for a moving sensor
platforms to have a location accuracy of 3 to S km rmsy and a
velocity accuracy of 1 to 1le6 m/se This system had the
capability of acquiring data from up to 4000 platforms per day.
Identical experiments were flown on other spacecraft in the
TIROS=N/NOAA seriese
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SPACECRAFT COMMON NAMI~ NGAA 7
ALTERNATE NAMES- NOAA-C, 12553
NSSDC I0- 81-059A

LAUNCH DATE- 06/23/81

LAUNCH SITE- VANDENBERG AFBy
LAUNCH VEHICLE~ ATLAS F

WEIGHT~- 588.9 KG
UNITED STATES

SPONSORING COUNTRY/AGENCY
UNITED STATES NOAA=-NESS
INITIAL ORBIT PARAMETERS

ORBIT TYPE- GEOCENTRIC EPOCH DATE- 06/24/81

ORBIT PERIOD- 102. MIN INCLINATION- 98.9 DEG

PERIAPSIS- 845. KM ALT APOAPSIS~ 863+ KM ALT
PERSONNEL

MG = ReJe ARNOLD NASA HEADQUARTERS

PM = GeWe LONGANECZKER NASA-GSFC

PS = A, ARK ING NASA=-GSFC

BRIEF DESCRIPTION

NOAA 7 was an operational meteorological satellite for

use 4n the National Operationat Environmental Satellite System
(NOESS) and for the support of the Global Atmospheric Research
Program (GARP) during 1978-84e The satellite design provided

an economical and stable sun-synchronous platform for advanced
operational 1{nstruments to measure the earth's atmospherey its
surface and cloud covery and the near-space environment.
Primary sensors 4included an advanced very h