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PREFACE

This volume is part of a series which will describe data sets and related
spacecraft and investigations from space science and applications flight
investigations. The series will describe tha data sets held by NSSDC, some of
the data sets held by NASA-funded investigators, and some of those held by
foreign investigators; and the series will serve as pointer documents for
extensive data sets held and serviced by other government agencies.

We would like to acknowledge and thank the many spacecraft experimenters and
their colleagues who have submitted their data for archiving at NSSDC. The
cooperation of the investigators in supplying current status information is
gratefully acknowledged. Thanks also are extended to the other NSsSDC
personnel, employees of the on-site contractor, M/A-COM Sigma Data, Inc., who
have been involved in the information handling necessary to produce this
volume. Special acknowledgment is given to Mary Elsen for her extensive
editorial assistance.

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

H. Kent Hills

Ronald G. Littlefield
Norman J. Schofield
James I. Vette

September 1982
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1.1 PURPOSE

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

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

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

Each volume is organized in a way that is believed to be most useful t» the
user and is described for each such volume in the Organization Sectior. For
standard types of orbital information, i.e., predicted, refined, and
definitive, the information is given in a tabular form to avoid repeating the
same brief description an inordinate number of times. The standard
description of a data set from an investigation is a free text brief
description, since the wide variety of instruments precludes using a tabular
format in most cases.
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This catalog series has been prepared following a two-year survey and
follow-up activity by NSSDC personnel to obtain informaticn about the
completeness of the NSSDC holdings and to solicit the description of data sets
that will be serviced by individual investigators; these latter data sets are
referred to as directory data sets. This survey was conducted only for NASA
missions launched after December 31, 1962, but it includes the majority of
NSSDC holdings. Unfortunately, of the 100 investigators surveyed,
representing 346 inactive (no longer associated with an active science working
team or egaivalent) experiments, a small percentage failed to respond in 17
months of concerted solicitation of information. Consequently, there are now
20 invegtigations for which NSSDC has no data that will be dropped from this
catalog series, since it would be irresponsible for NSSDC to send requesters
to a possible data source that no longer has data or is nonresponsive. The
invegtigations that are being dropped from the NSSDC catalogs are identified
in the appropriate volumes in the series. A small, but nontrivial, number of
investigations were identified for which data no longer exist or for which the
instrument failed at launch. Thrise investigations are included in the
spacecraft/investigation volumes so that users will know that it is fruitless
to try to obtain such data anywhere.

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

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

This volume of the NSSDC Data Catalog Series deals with earth-orbiting
spacecraft and investigations mainly at geostationary and higher altitudes.
Also included are three lunar-orbiting spacecraft and some others whose
apogees did not attain the geostationary altitude.
descriptions of only those investigations for which NSSDC has data sets, knows
of their location and has descriptions of them, or has notice that data no

As noted above, there are several investigations for which
NSSDC has no data sets and for which no description or information on

longer exist.

availability of data could be obtained.

Spacecraft

Hawkeye 1
IMP~B
IMP~-C
IMP-~-H
IMP-I
IMP=-T
0GO 1
0GO 3

0GO 3

0GO 5

NSSDC ID of
Investicgation

74-040A~-01
64-060A-04
65-042A-04
72=-073A-09
71-019A-16
71-019A-08
64-054A-17

66-049A~02

68-014A-10

Investigation Name

Triaxial Fluxgate
Magnetometer

Cosmic Rays

Cosmic Rays

Solar and Cosmic Ray
Particles
Electrostatic Waves
and Radio Noise
Solar and Galactic
Cosmic Ray Studies
Cosmic Ray Isotopic
Abundance

Plasma Probe,
Faraday Cup

Cosmic Ray Isotopic
Abhundance

Galactic and Solar
Cosmic Ray Studies

Section 2 contains

These investigations sre as follows:

Principal Investigator

F.
Fe.
F.

T.

van Allen
McDonald
McDonald
McDonald
Aggson

McDonald
McDonald
Bridge

McDonald

McDonald

The organization of the desgoriptions of the spacecraft in Section 2 is mainly
alphabetical by fthe NSSDC spacecraft common name.
names start with numbers are arranged numerically and placed hefore the

alphabetical listings.

Those few spacecraft whose

Under each spacecraft heading, the appropriate

investigation descriptions are arranged alphabetically by name of the
principal investigator.
includes the spacecraft alternate names, NSSDC ID number, launch information,
sponsoring country and agency, initial orbital parameters, project personnel,

and a textual description of the mission.

Each spacecraft description entry in Section 2

BEach investigation description

entry in Section 2 includes the investigation name (as used by NSSDC), NSSDC
ID number, the experiment personnel, the pertinent scientific discipline, and
a textual description of the investigation.

The Index of Spacecraft and Investigations in Section 3 lists the spacecraft

and investigations described in this volume.

alternate names are in numerical and alphabetical order.
spacecraft common name are the sponsoring country and agency, launch date,
orbit type, NSSDC ID number, and the page where the spacecraft description may

5

Spacecraft common names and

Included with each



be found in this voluma. Grouped under aach spacecraft name are the
particular investigations for that spacecraft which are to be dealt with in
this volume, arranged alphabetically by principal investigator's name. Each
of these entries also includes the investigatlon name, NSSDC ID number, and
the page where the ilnvestigatlon description may be found in this volume.

Certain words, phrases, and acronyms used in this volume are defined in
Appendix A.

In this volume the principal subject areas are magnetospheric physics, space
plasmas, and fields and particles, but the spacecraft selection is based on
the orbit category. No attempt has been made hare to reference investigations
ralatad to tha above subject areas carried on other spacecraft, which are
dascribed in otheyx volumas of this series.



1.3 NSSDC PURPQSE, FACILITIES, AND SERVICES

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

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

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

The Data Cen“er's address for information (for U.S. researcherr) follows:

National Space Science Data Center
Code 601.4

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

Telex No.: 89675

TWX No.: 7108289716

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

World Data Center A for Rockets and Satellites
Code 601

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

Telex No.: 89675

TWX No.: 7108289716



1.4 DATA ACQUISITION

NSSDC invites members of the scientific community involved in spaceflight
investigations to submiii data to the Data Center or to provide information
about the data sets that they prefer to handle directly. The Data Center
assigns a discipline specialist to work with each investigator or science
working team to determine the forms of data that are likely to be most useful
to the community of users that obtain data from NSSDC. The pamphlet
Guidelines for Submitting Data to the National Space Science Data Center can
be provided on request.
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sol lusutate detector units to seasure wlectrons protons and
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sle€trany sbove deven threshold energies ranging from 30 10 308
keVe The hinhwenergy electedn unit consisted of one degector
with aft B=gey NAC;  dlunes above seven threihald eaergles
ranging trom 0.2 (0 2.0 NeV were measureds The loureneryy
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Apallo 3% was in Lunar orbit, The spin axis was approatimately
rerpendicutlar  to the ecliiptic plané, Yhe spin rate stabilized
at about 12 Fpm atter boos deployment. The subsatellite had
three equally spaceds tolded bhooes mounted around 1ty baves
There booms extended automitically at deployment to & lenath ot
ahout 1,8 e, The wubsatellite provided aboutl & sonths 0F data
caverape before tug succwisive eleetronic tatlures in Ffebruary
19712 caused vhe loxs of wost nt che date channels« The
surviving dats  channels were mohfideed intermistently uncil
June 19782 ard  then more o Less continuously until danuarey
1978, when graund support way terminated.

cumanmn APOLLO 15 SUDSATELLITE, ANDERSONS=mummeunmummamnsnmunun
INVESTIGATION NAME= LUNAR PARYICLE SHADOWS AND BOUNDAKY
LAYER

NSSHC 10~ T1-083D=0) INVESTIGATIVE PROGRAN

CODE EheA, SCIENCLE

INVESTIGATION RISCIPLINELS)
PARTICLES AN® FIELDLS
PAGRETOSPHERIT PHYSICS
INTERPLANETARY PHRYSICS

PERSONNEL
PL = KoAs ANDLRSON U OF CALIFE, BERKELEY
DL = LMo CHASE U OF CALIF, BURKTLEY
QY « R LIN U OF CALYIF# BERKELEY
[+ IR meeoy NASA=IST
01 = G SCHUBERT u 0F CALLE. LA
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HRIEF DESCRIPTION

This experiment was designed to study the plasma regimes
through which the woon moves, the irteraction of the mocn anrd
plaswmas, and some features of the structure and dynamics of the
ragns tosghere, Tuc 2-element solid-state particle telescopes
and tour electrostatic snalyzers were Used. The tuwo
telescopes, which were atigned atlorg the spacecratt spin axis,

ditfered 1in that one had an orpanfc foil §n which incident
electrons lost relatively Llittle energy and protons lost
relatively nuch erergy. tach telescope was operatid at six

disceimination levelss which corresponded on both telescopes t¢
electron threshold energies of approximately 20, 40, 85, 165,
320, and %520 keV. The unshielded telescope was sensitive to
grotens of approxisately the sare erergies as electrons in the
six discrimination states, but the shielded telescope was
sensitive to protors with six thresholds between about 340 and
760 kev, Species resolution was cetermined trom the retative
responses of the two telescopes. The electrostatic analyzers
were orfettec perpendicular to the spacecraft spin axis and
measured both Llarge fluxes of electrons in the energy windows
6,53 to O0.68, 3.75 to 2.25, arc S.5 to 6.5 keV, and srall
tluxes of electrans in the windows 5.5 to 5.5 and 13.5 to 1§.0
keV., These analyzers did not count protans. Spin-inteuratec
cecunts were obtainec for all epergy windows except the 13.8 to
15.0 keV window in which four-sectored data were obtiéired,
Except for an apparent temperature-cependent gain shift in one
telescope and @ high-temperature~induced maltunction ot this
telescope betueen Uctaber ard Pecember 1971, the experimert
worked as planned.

emwmmme APOLLO 15 SUBSATELLITE, COLEMAN, JR.es=m=eosesecmooon --
INVESTIGATION NAME- GIAXIAL FLUXGATE MAGNETUMETER

NSSOC 1D~ T71=-063D-C2 INVESTIGATIVE PROGRAM

CUDE EL~4s SCIENCE

INVESTIGAYION DISCIPLINE(S)
PARTICLES AND FIELDS
MAGNETOSPHERLC PHYEICS
INTERPLANETARY PHYSICS

PERSONNEL
P1 = P.d, CULEMAN, JR. U OF CALIF, LA

BRIEF DESCRIPTION

Physical and electrical progerties of the moon and the
irteractions of the solacr plasma with the moon were cetermired
using a boom-depioyed niaxial f#luxgate wmagnetometer. one
sensar was parallel tc the spacecraft spin axis and was sampled
once every 2 s or about two times per revolution, and the other
was perpendicular tc this axis ano sss sampled once per Seccrd.
A sun-pulse generator was used to gprowide spin-phase
information needed for vector ftield calculations. The two
oynawic ranges ¢t each sensor were plus or minus 0 nl anc plus
or minus 200 nT. Data were obtained in real time at a high
intormation bit rata and in recorced mode once every 12 or 24
Se Fajlure of the telemetry system on Ffebruary 3/, 1972,
tersinates the useful Life of the exgeriment,

APOLLO 15 SUBSATELLITE, SJOGREN==--- mee—nemeen. meem——— -

INVESTIGATION NAME~ S<=BAND TRANSPONDER

NSSDC 1D~ 71-063D-03 INVESTIGATIVE PROGRANM
CODE EL-4, SCIENCE
INVESTIGATION DISCIPLINE(S)
CELESTIAL MECHANICS
FLANETCLCGY
PERSONNEL
Bl - Wil. SJOGREN NASA=JPL

BRIEF DESCRIPTION

The purpose of this experiment was to measure the tunar
gravitational tield based on dynamical motion of the spacecraft
fr free~tall crbit by precise eerth-based radio trackirg
measurements. A stable frequency of 2115 MHz obtained from a
cesium reference was transmitted to the subsatellite which
transponded the received signal, after multiplying it by the
ccnstant 240/221 (tc zvoid self-lockug)s back to earth. At the
earth receivers the fnltial transmitted frequency was
rultiplied by 2887221 and subtracted, and the resulting
cycle-count diffsrences were accumulated for data reduction.
Because the frarticnal part ¢t a cycle count was measured, the
resolution was 4.01 Hz, or 0.6 mm S,

Adensaddeansennsasndndentdans APOLLO 16 SUEBSATELLITE®nesawaasace
SPACECRAFT COMMON NAME=- APOLLO 16 SUBSATELLITE

ALTERNATE NAMES- APCLLO 16D, 16009
NSSDC 1D~ T72-031D

LAUNCH DATE- C4/24/172

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

WEIGHT= 36. KG
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SPONSORING COUNTRY/AGENCY
UN'TED STATES NASA=OMSH
INITIAL ORBIT PARAMETERS
ORRBIT TYPE=- SELENOCENTHIC
ORDIT PERIOD= 119, “ N

EPOCH DATE- 04/25772
INCLINATION= 169.261 DEG

PERIAPSIS= 93.026 KP ALT APOAPSIS= 130,780 KM ALT
PERSONNEL

PM = J.H.  JOHKNSON NASA=JSC

PS5 ~ NONE ASSIGNED
BRIEF DESCRIPYION

The subsatellite ot the Apollo 16 mission carried

experiments designed to study interplanetary magnetic fields
and energetic solar particles. The subsatellite was deployed
from the Comsand Se*vice Module's scientific instrument module
tay while Apcllo 16 was in lunar orbit. The subsatellite spin
axis was apyproximately perpendicular to the ecliptic plane,

Its spin rate stabilized at about 12 rpm atter boom deployment.
The subsateilite had three equally spaced, folded huoms mounted

around its base. These booms extended automatically at
deployment tc a length of abous 1.5 m. The subsatellite
rrematurely impacted with the moon on May 29, 1972, after 34

days (425 revclutions) in orbit.

------ ~ APOLLO 16 SUBSATELLITE, ANDERSON“-===wrmrereecccccccccn=-
INVESTIGATION NAME~ LUNAR PARTICLE SHADOWS AND HOUNDARY
LAYER
NSSDC 1D~ 72-0310-01 INVESTIGLATIVE PROGKAN
COLE EL-4, SCIENCE
INVESTIGATION DISCIPLINE(S)
PARTICLES AND FIELDS
MAGNETOSPHERIC PHYSICS
INTERPLANETARY PHYSICS
PERSONNEL
Pl - K.A. ANDERSON U OF CALIF, FERKELEY
01 - L.M. CHASE U OF CALIF, BERKELEY
01 = P.J. COLEMAN, JR. U OFf CALIF,» LA
01 - R.P. LIN U OF CALIF, BERKELEY
0 - J. MCCOY NASA-JSC
01 - G. SCHUBERT U OF CALIF, LA
ERIEF DESCRIPVION
This esperirent was designed to study the plasma regimes
through which the moon moves., the interaction of the moon and

plasmas, and some features of the structure and dynamics of the
ragnetosphere, 1wo 2-element soliv-state particle telescogpes
and four electrostatic analyzers were useds The twe
telescopes, which were aliyned along the spacecratt spir axise
dittered in that one had an organic foil in whict .acfaent
electrons Llcst relatively {ittle energy ano protons lost
relatively much energy. gach telescope was operated at six
discrimination levels which corresponded on both telescopes to
electron threshold energies of approximately 20, 40, o%, 155,
320, and 520 keV. The unshielded telescope was sensitive to
rrotons of approximately the same energies as electrons in the
six discrimination states, but the shieldey telescope was
sersitive tc protons with six thresholds oetween about 340 and
700 keVv. Species resolution was determined from the relative
responses of the two telescopes. The electrostatic analyzers
were orjented nperpendicular to the spacecratt spin axis and
reasured both large fluxes of electrons in the energy uindouws
£.53 to 0.68, 1.9 to 2.1, and 5.9 to 6.4 keV, and small fluxes
ot electrons in the windows 5.8 to 6.5 and 13.5 to 15.0 keV.
These analyzers did not count protons. Spin-integrated counts
were obtained tor all energy wincows except the 13.5 to 15.0
keV window in which four-sectored data were obtained. The
instruments worked as planned for the Llife of the spacecratt.

meumee~ AFQCLLC 36 SUBSATELLITE, CCLEFAN, JRe-==m-co=r===c=- -

INVESTIGATION NAME~ BIAXIAL FLUXGATE MAGNETOMETER

NSSDC 10~ 72-031D-02 INVESTIGATIVE PROGRAM

CODE EL~4, SCIENCE

INVESTIGATION DISCIFLINE(S)
PARTICLES AnND FIELDS
MAGNETOSPHERILIC FnYSICS
INTERPLANETARY PRYSICS

PERSONNEL

PI = P.J. COLEMAN, JR. U OF CALLF, LA

BRIEF DESCRIPTION

The Apollo 1& Llunar~orbiting subhsatellite maynetometer
was a boom-geployed biaxial fluxgate instrument. Gne of its
axes lay along the satellite spin axis. The other lay in the
spin plane. A sun-pulse generator provided the phase
information neeced to obtain the direction of the magnetic
vector., The spin period was §5.175 5. The dynsmic ranges ot
each sensor were glus or minus 56 n1 and plus or minus 100 nT,

Otherwise it
magnetometer
terminated on
roon.

was identirzl to the Apollo 15 subsatellite
(71-063P-02). The instrument’s useful Lite was
®ay 29, 1972, when the satellite impacten the
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wsmeesn APOLLO 16 SLDSATELLIYE, SJO0CGRENarscomsoncnnnoncuononan
INVESTIGATIUN NAME= §$<BAND TRANSPONDER
NSSDC 10= T72-0310-C3

IRVESVIGATIVE PROGRAM
COPE ElL=ns SCIENCE

INVESTIGATION DISCIPLINE(S)
PFLANETLLOGY
CELESTIAL MECHANICS

PERSONNEL
Pl o= woks  SJUGREN

DRIGE DESCRITTION

The purpose 03 this cxpériment (S~164) wag Lo measure the
lunar gravitatioral tield bases <¢r dynamical movion ci the
spacecratt  in tree=tall orbit by pretise earthebasvd radio
tracking measurements. A stable trequency of 2118 WHz obvained
tram a cesium  reference was transmitted to the subhsatellite
whieh transponues the recefved sigrats, after multiplying 1t by
the constant 240/221 (to dverd selt=lockup) e back 10 earth. At
the earth recelver, the inftial transmitied frequency was
euitipliea by 24L/722) snd  subtracteds and the resulting
cyelescount differences were accumplaoted (or gats reduction,
ttecause the fracticnal part of a cycle count vas measureds the
resolution was §,0) Hzs or £.6 mm s, for a S=day period after
May %+ 3972+ subsateidite perispsis altitudes near 32 ke
provided new detalled gravity measurements of many near=side
fratures such as  Copeernicus, Sinus  Medid, and Mare
Fecunditatis,

NASA=JPL

FOPRARNRARERORARNARANNGILAAS ATS Jadadnanniananttdnednigsinnane
SPACECRAFT COMMON HNAME= ATH 1

ALTERNATE NAMES= ATS+Bs 22608

NSSDC 1D= Hh=110A

LAUNCH DATE= J12407/€6

LAUNCH SITE= CAPE CAN: “ERAL. UNLTED SYATLS
LAUNCIL VEWTCLE= ATLAS

SPONSORING COUNTHY JAGENCY
UNITED STATES

WEILHTe 352. KOG

NASA=Q5SA

OREIT PARAMETERS
QRULT 1YeE= GEOCENTRIL
QRBLIT PERIOD=~ 1436.1 MIN
FERIAPS IS~  J3STH2. KM ALY

PERSONNEL

EPULH DAYE= 02/10/67
INCLINATION= 0.1 DEG
AROAPSTS= 35793, KM ALT

PM = R,3, DPARCLYINLA) NASA=GSFC
PR = C.M.  MACKEN2IL NASA=GSFC
P = Tols AGGSON NASA-GSFC

DRIEF DESCRIVTIION
ATS 3} (Applications  Technolcgy Satellite) was desigreq
and launched for the purpose ot (1) testing new congepts in

spaceeratt dusigns  propulsion, and stabilization, (2)
colleeting high=quality clouacover pictures and relayirg
processey meteorological dnta vid an earth=synchronous

sateltfter, (3) gprovicing in situ measurements of the aerospace
ervironnent, and  (4) testing improved communication systems.
The spin-stabiltred spacecratt was cylinarically shaged ang
mrasured 13% cm larg  and 142 cm in diameter. The primacy
struetural members were a  honeycambed eguipment shelf and
thrust tuba. Sugrcert rods extendea radially outward from the
thrust tube, Solar panels were attixed te the support rods and
formed the ovter walls of the spacecratt, fquipment components
and payload were mounted i  the annular $pace between the
thrust tube and sclsr panels. In aceiticn to solar panelse the
spacecratt was  equisped with two rechargeable nickel=gadmiue
batteries to  grovide electricat power., Eilght 150=cm=long vinf
expeyiment whip antennas were mounted around the att end of the
spacecratt, while eijght telewetery ard command antennas were
placed on  the farward end, Spacecraft gufdance oang orbital
corrections were accomplished by 2.3-kg hydrogen peroxidge and
hydrazine thrustergs which were sctivated by grounc coemara.
The sateltite was inttially placed at 151.16 dep W tonpitude
over the Pacitic Vesan in a geostationary equatarial orbit, In
yenersls most of the experiments wvere successfuls Data
ccverage was  high wntil  abowt 1970, atter shich Llimiteg
real=t ime duta acauigition was carried put by BOAA until the
May 1974 launch of SM§ 1. Limited ATS ) data acquisition was
Legur by NASE gt akeut that tise fer AIS 1 - AYS & correlative
studies. The spacecrnft hos  served as a  communications
satellite tor a  number ot states federal, and public
arganfrations up te the ypresents It s planned to continue
oreratiors at 1ts tiral longitude cf 164 deg £ until September
19838 and then move thy 3pacecraft out af the geastationsry
orbic.
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INVESTIGATION NAME~ PARTICLE TELESCORE
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ASSDC §D-  GE=110A-08 INVESTINWATIVE PROGRAM

COPEL EE-Bs SCIENCE

INVESTIGATION DISCTRLINE(S)
PARTICLES AND FIELODS
PAGNETOSPHERLC PHYSICS

PERSONNEL
Rl = W,L, B8ROVY
Qf = Laoda LAEWIEROYTR

BRICF DESCRILTION

The instrumentation tor the experiment consisted of a
six=element semiconductor particle telescope mounted behing o
collimator with a hali~angle of about 20 deg, The six elements
opnrated {n nine wmodes with tive energy intervals per aode.
The instrument could detect protons from £.6 to 100 MeVy alpha
particles from 2.4 to 400 MeV, and clectrons from G.4 to 3 Mev,
Species discrimination was possible over most of the enerpy
ranges. One of the nine modes provided data on detettor noise
and particle background. QOne experimental mode was monitored
during one telemetry sequence, The complete experiment
sequence readout required 36 telemetry sequences and was
repeated every 5H,46 min, Once every %.8 he the counters and
electronics were calinrateu.

BELL TELEPHONE LAM
WELL TELEPHONE LAD

momnwnn RTS 1o COLENANS JR o montucanununumsennumcnsunnnannnwenen
INVESTIGATION NAME= DIAXIAL FLUXGATE MAGNEYOMEVER
NSSOC 1D= 66u=110A=02

INVESYIGAYIVE PROGRAN
COpE EL~8, SCIENCE

INVESTIGATION DISCIPLINELS)
PARTICLES AND FLELDS
MAGNETOSPHERIC PHYSICS

PERSONNEL
PL = Pud. COLEMAN, JR. U of CALLF, LA

BRICF DESCRIFTJION

This  biaxial tfluxgate wagnetometer measured vector
magnetic tyelds at synchronous altitudes One  sensor was
mounted 1n the spin plane of the spacecratt and one along the
spin  anis, Using the onboard sun sensoers trisxfal vector
neasurements were deduced. AS the sensar was mounted on only a
15~cm hoom, it has sutfared from serfous spacecraft
interference. Thouph measurement precision was ahout 6.8 ni.
interference fields udere of the order of the ssbient fislas,
Procedures for offser corrections have heen develdped and
fmplemented for about 95% ot the interterence sources to a Ji=s
tine resoluticn., Atso., spectral analyses ot wave modes present
were possible to a 0.32-5 time resolution. Thus de¢ fields were
ebtainable trom this data up vo 15-s time resolution, and wave
data up to 1.8% Hz. Certain nanmachine~correctable otisets
stitl plague reduced duta trom this experiment, but these are
identitiable and hund correctable. The onboard sun sensor
tailed November 2, 1969. Howevers VYhe sun caused a noise
rodutlation c¢f the spinning spececraft 50 that even after this
time, with some ettort, veclow data were extractable from the
teleretered dava, Data coverage was about 90X thraugh August
1968, During August 1968 to November 196V, coverage dropped ta
40%. Data were recorded 4y NOAA, Boultter, starting in October
1970, Coverage was abou¢ 80X,

wemnmme AJS 14 TREEMAN S Remrcrunem s s um e mr e s e mm s nn e n . wnenn
INVESTLAATION NAME= SUPRATHERMAL TON DEYECTOR
NSSDC 1D~ 66+«110A%01

INVESTIGATIVE PROGRAN
CObE EE-H, SCIENCE

INVESTIGATION DISCIPLINE(S)
PARTICLES AND FIELDS
RAGNETOSPHERIC PHYSICS

FERSONNEL
Ml = JoW. FREEMAN RICE U

BRIEF DESCRIPYION

The ATS 1 Suprathermal Jon Detector was designed to
search tor convective {luxes ot low-eneryy flons 0 the
magnetasphere. The detector system consisted of a planar
retarding petential  analyzers which fed into a channeltron,
The analyzer operated in the ditferential mode for 20 energy
windows from 0§ to S0 eV and {n an fntegral mode for two
wingows, greater than { oand greater than 9 eV. The system was
sensitive te dons from 0 to 50 eV electrons greater than 3
kev, and ultraviolet radiation. The sateliite spin rate was
about %7 rpm, The sccumulated counts from the channeltron vere
segnented §r time 8o the direction of arrival ot {ncoming
earticles was divided into 30 discrete 12-deg (hy 2%5-deg wide)
angular Ssectors. The time required for a complete set of
energy=angular scan data was 112.6 x», with 0.64 % every 5.120 s
required for each energy windov scans and 0.02 s required tor
each anpular window per energy window scan. The detector was
pointed in a direction normal o the spucecrals spin axis,
Channeltrons suffered depradatiaon by high counting fluxes,
Decause of the nature of its mission, the instrument was
designed te accept Large fluies of particless thereby
sacriticing longevity. Yhe experiment was successtuls having
detected tluxes of fons on seversl occasfons during its 5C days
af continuous operation. MSSDC has  all the data trom this
investigation, For turther details of this experiments see 4.




w. Freeman, et al.r "On the varfety of particie phenomena
discernible at geostationary orbit via the ATS 3 satellite,”
Extrait des Annales de Geophysiques, Tcme 24, 1968 (TRF BU2199),
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INVF." .SATION NAME~ OMNID IRCCTIONAL SPECTROMETER

NSSOC XD~ 66-110A-03 INVESTIGATIVE PROGRAM
CODE EE~¥, SCIENCE
INVESTIGATION DISCIPLINECS)
PARTICLES AND FIELDS
MAGNETCSPHERIC PHYSICS
PERSONNEL
Pl = G.A. PAULIKAS AEROSPACE CORP
0l =~ J.B. BLAKE AEROSPACE CORP
0F = S.C. FREDEMN NASA=LSFC

BRIEF DESCRIFTION

The objectives of the omnidirectional spectrometer were
to study (1) the dynamits of the trapped anc quasi-trapped
electron populaticr at the synchrencus orbit, ard (2) the
penetration of energetic solar protons to the synchronous
altitude. The instrusrent was designed by Aerospace (orporation
perscnnel and ccrsisted of three small (i-mm, :-mm, and 3J-=mm
tubes) solid=state detectors, Each was surrounded by a
hemispherical shield of a different thickness. Using the
varjous shield thicknesses, electronic biases, and
discriminator levels, the irstrurent reasured the
osnidirectional fluxes of electrons with thresholds ot 0.3%,
0.45, 1.05, and 1.90 MeV (channels E1, E2, E3, and E4.
respectively), and of protons in the energy ranyes 5 to 21 MeV,
and 2% to T0 Mev ({channels PY znd P2, respectively). The
quality of channels E£1, E2,» and P1 became suspect in early 1969
due to radjation damage, and no data from any electron channel
were obtained after July 1, 197C. Useful proton data were
obtaine. whenever data Jere acquired from the spacecraft.
NSSDE  has all the reduced data from launch to December 1968
except the microfiimed data plots mounted on aperture cards.

memimma ATS 1, SUOMIm=s=emcmesmcmcoscnncnocooumnnaeces oo caace

INVESTIGATION NAME- SPIN-SCAN CLOUDCCVER CAMERA (55CC)

NSSDC 10~ 66-110A-~09 INVESTIGATIVE PROGRAM
CODE EE-K» APPLICATIONS
INVESTIGATION DISCIPLINE(S)
METEQROLOGY
PERSONNEL
Pl - V.E. SuOMI U OF WISCONSIN
01 -~ NESS STAFF NOAA=NESS

BRIEF DESCRIPTION
The ATS 1 Spin-Scan Cloudcover Carera (55CC) was desicrec
to grovide nearly continucus otservations c¢f cloudcover

patterns over the whole sunlit earth disk. The optical system
censisted of a tuc-element Cassegrain-type telescope, Light
entering the system was reflected from a 13.7-cm-diameter
(25.4~cm focal Length} primary parabolic mirrcr onto a flat
ieccndary Qquartz mirror to produce an image on the face of an
perture plate. The Light trten passed through the
1.025-mm-diameter aperture and a haze filter to impinge on a

shotocathode in front of a photonultiglier tube. The telescope
shotcmultiplier assently could be tilted ip discrete steps trcn
‘7.5 to =7.5 deg tb produce a north-south scan, corresponding
t¢ an earth coverage from 52 deg N to 52 deg S. The
ezst-to-west scan was provided by the spin of the satellite
itself. Twenty mirvtes were required tc scan ane piciure, arc
2 min to retrace it at a nominal satellite rotation of 10 rpm,
From its geostationary equatorial orbit (approximately 33,000
kx above the earth), the camera system lad a ground resolutinn
of better than 9 km at the subsateliite point. The experiment

was highly successful, for a Listing and description of the
ditferent forms of photographic data available from this
experiment and their Llocation, see the "Meteorclogical data
catalog for the  Applications Technology Satellites™ (iRF
009264), available through NSSDC.

ceme=e= ATS 1/ WINCKLER======ccesmao s

INVESTIGATION NAME~ ELECTRON SPECTROMETER

NSSDPC 1D=- 66-110A-C4 INVESTIGATIVE PROGRAY
CODE EE-¥, SCIENCE
INVESTIGAVION DISCIPLINE(S)
PARTICLES AND FIELOS
MAGNETOSPHERIC PHYSICS
PERSONNEL
P1 =~ JiR. WINCKLER U OF MINNESOTA

HRIEF DESCRIPTION

This experiment was designed to measure the trapged
electron componert at 6.6 earth racii in the energy range from
50 to 1000 keV. The 1instrument was a high-time-resolution
ragnetic spectrometer, where the electromagnet sitepped
repeatedly through four field values allowing determination of
background-correctec electrcn flux measurements ir each cf
three - channels &t S0 to 150 keV, 150 to 5C0 keV, and 500 to

1000 keV. The flux §n eoch channex was sampled for 40 ms once
every 160 ms, The detector system consisted of a shielded
plastic scintitiator coupled to a photomultipliers whose signal
passed through » pulse~hejght apalyrer to an asppropriote
scaling circuit, The look direction made an angle of 74 deg to
the spacecraft spin axis and the collimator had » halt-angle of
abcut 7 dey, The stored djuitsl counts were converted to
analoy signuls  prior to telemetry fnterrogation. The
instrument nmessured electron fluxes froo O.4ED to 1.0E46
particles/(sq e s sr kev). Typically the background
correction t¢ the data was Lless than 3 %, NSSOC has data
through December 30, 1967.

RARAARROREAGUORRINEANAARNRRE ATS 20RAsnadndnindnrdnneodokonnane
SPACECRAFT CONMON NAME=~ AYS 2
ALTERNATE NAMES= ATS=A, 02743
NSSDC 10~ 67~031A

LAUNCH DATE~ G4/06/67

LAUNCH SIYE~ CAPE CANAVERAL, UNITED STATES
LAUNCH VEHICLE= ATLAS

WEIGHT~ 319.11 KG

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

ORBIY TYPE~ GEOCENTRIC EPOCH DATE=~ 04/09/67

ORBIY PERICD= Z18.9 MIN INCLINATION- 26.40 DEG

PERIAPSIS~ 178. KM ALY APOAPSIS- 11124. KM ALT
PERSONNEL

PM = J.m.  THOLE(NLA) NASA-GSFC

PM = R.J. DARCEY(NLA) NASA-GSFC

PS = T.L. AGGSON NASA~GSFC

BRIEF DESCRIPYION

A1S 2 (Applications Technology Satellite) was a medium
altituder gravity-gradient-stabilized spacecraft designed to
(1) test news concepts in spacecraft design, propulsions and
stabilization, (27 take high-quality cloudcover pictures, (3)
grovide 1in situ measurements of the aerospace environments ang
(4) test f{mproved communication systems. The cylindrically
shaped spacecraft measured 3142 cr in diameter and 183 cm in
lepath. The spacecratt structure consisted primarily of a
corrugated thrust tube with honeycombed bulkheads secured to
each end. fquipment components and payload were externally
mounted on the outer surface of the thrust tuby as well as on a
structure that slid into the interior of the thrust tube,
Electric gower was provided by two solar arrays mounted on
either wend ot the spacecraft's outer shell and by two
rechargeable nickel-cadmium batteries. txtending radially
outward from the side of the spacecraft were four 26.2-m,
adjustable gravity-gradient booms, The spacecraft telemetry
system consisted of four 2.1-w transmitters (two at 136.47 MH2
and tweo at 137.35 MHz), dn addition to a microwave
communications experiment. ATS 2 was programmed to be launched
into an 11,000~km circular earth orbit. HoWever, the second
stage of the taunch vehjcle tailed to ignite, and this resulted

in an. elliptigal orbit. Stresses induced by this unplanned
crbit eventually induced spacecraft tumbling. in spite of
these conditions, wuseful data were obtained trom some of the
experiments, most notably the cosmic-ray and particle

experiments and the field detection experiments.
reentered the atmosphere on September 2+ 1969,

The satellite

- - A’s 2’ "CILHAIN--- ---------- - - -
INVESTIGATION NAME~ OMNIDIRECTIONAL PROTON AND ELECTRON
DETECTGRS
N5SDC 1D~ 67-031A-05 INVESTIGATIVE PROGRAM
CODE EE~8, SCIENCE
INVESTIGATION DISCIPLINE(S)
PARTICLES AND FIELDS
MAGNETOSPHERIC PHYSICS
PERSONNEL
P1 = C.E. MCILWAIN U OF CALIF, SAN DIEGO
€I = R.w. FILLIUS U OF CALIf, SAN DIEGO

BR1EF DESCRIPTION
This expeEriment

was designed primarily to measure
ftluctuations in  12-MeVY protons on the time Scale ot their
aziruthal drift period. The particle tluxes were measured by

three sgherical plastic scintillatorss each of which had five
associated electronic discrimipnation states. tach of two
scintillators, differing in their jeometrical factorss
segcarately nmeasured omnidirectjonal fluxes of protons above 12
MmeV and of electrons above 0.44, 0.62, and 1.31 MeV. The third
scintillator separately messured omnidirectional fluxes of
protons above 20 MeV and ot electrons above 1.10s 1.27. and
1.93 PeV. The fifth discrimination level of each scintillator
was used to check the relative setting ot the main proton level
and to check tor electron contaminatjon in the proton level.
Every 5.12 s, counts were accumulated for 4.46 s in the proton

discriminaticr state of euach of the three detectors ana were
then telemetered. Every §£1,92 s, counts were accumulated
during one or two 4.46~5 intervals in each of the other

discriminaticr states (and once in a catibration mode) of each
of the three detectors and were telemeterea. Useful data were
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otitained from Launch until October 23, 1967.

woemmow ATS 2, STONfmwmcmccomaccnmuna PN

INVESTIGATION HAME= RADIO ASTRONOMY

NSSDC 1D~ 67-031A-C1 INVESTIGATIVE PROGRAM
CODE E2-7
INVESTIGATION DISCIPLINELS)
SOLAR FHYSICS
ASTRONOMY
PERSONNEL
Pl = R.G, STONKE NASA-GSFC

LRIEF DESCRIPTION

This experiment utilized a 76-m dipole to observe radio
ncise at 0.45, .7+ 0.9+ 1.1s 1.6+ 2.2+ and 3.0 MH2. The
radiometer was 01 the Ryle-Vonbery type and it was stepped
through the seven frequencies plus an antenna capacitance
reasuring chanrel 4{r 40 s. Since the antenna was shared with
another experiments this experiment was turned on only fer
alternate 10-min gperiods. The detector functicned normally,
although interference was often present in the 0.9=MHz channel.
NSSDC  has all the wuseful dota that now exist frow this
investigation.

AR ARAANRARARARARNNASRSNRES ATS Shadstsnsnstndshadadbinsntsing

SPACECRAFT COMMON NAME- ATS 5
ALTERNATE NAMES= PL-692B, ATS-E
races

NSSDC ID= 69-069A
LAUNCH DATE- 0E/32/€¢9

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

WEJGHT=- 821. KG

SPONSORING COUNTRY/AGENCY
UNITED STYATES NASA-CSSA
INITIAL ORBIT PARAMETERS

ORBIT TYPE- GEOCENTRIC EPOCH DATE= 11/01/69

ORBIY PERIOD~ 1435.9 MIN INCLINATION= 2.5 DEG

PERTIAPSIS=- 35777. KM ALT APOAPSIS~ 35790. KM ALT
PERSONNEL

PM ~ C.M. MACKENZIE NASA~GSFC

PM = PV, FORODYCELNLA) NASA-GSFC

Ps - NONE ASSIGNED

GRIEF DESCRIPTION

ATS 5 was &ar equatorfal-ortitirgs, synchronous-altitude
technology satellite intended to test various communications
and earth observational systems, Also included on board were
particle, electric field, and magnetic field experiments.
Because of 2 salfunctions the intended gravity-gradient
stabilization mechanism could not be deployed, and ATS 5 was
stabilized in a spinning mode about the spacecraft 7 axis at
appreximately 71 renm. All experiments that depended on the
planned gravity-gradient stabilization were adversely affected
to varying degrees, and the missicn was declared a failure.
However, some ot the science experimentss including the
ragnetic field rmcritor and the particle experiments, returred
usable data. ATS 5 was positioned at about 105 deg W longitude
over the eastern Pacitic Ocean.

cmmesm=e ATS 54 AGGSON-romemmces B R b R e L S rpapp

INVESTIGATION NAME= ELECTRIC FIELOS MEASUREMENT

NSSDC ID~ $9-069A-C1 INVESTIUATIVE PROGRAM
CODE EE~¥, SCIENCE
INVESTIGATION DISCIPLINELS)
PARTICLES AND FLELODS
PERSONNEL
PI = T.l. AGGSON NASA-GSFC

BRIEF DESCRIPTION

The purpose of this experiment wWas to make measurements
¢! the electric field 4n the wacnetosphere by using the
spacecraft's gravity-gradient booms as long cylindrical
Langmuir grobes. Owing to failure of the gravity-gradient
stabilization system, the electric tield antenna booms were not

deplcyed. No useful data were cbtaired from this experirert.

mememem ATS 5, MCILWAIN===weeneeccnce s )

INVESTIGATION NAME- ORNIDIRECTIONAL hHIGH-ENERGY PARTICLE
DETECTOR

N35DC ID- 69-069A-03 INVESTIGATIVE PROGRAM

CODE EE-f, SCIENCE
INVESTIGATION DISCIPLINE(S)

PARTICLES ANO FLELDS
MAGNETCSPHERIC PHYSICS

(g;f?j§?11\££‘l- ’JJQ(;E; i
OORr QUAL:rf
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PERSONNEL

Pl = C.E, MCILWAIN U OF CALIF, SAN DIEGO

BRIEF DESCRIPTION
Three clastic scintillator detectors, each with a 2-pi-s¢

solfd-angle ftield of view, measured electrons in 12 intervals
in the energy range 0.5 to 5 MeV. Solar tosmic rays with
energies greater than 12, 16+ and 24 MeV vere also messured.

The soacecraft spin did not degrade the experisent data,
memesen ATS £, MCILWAIN=~

INVESTIGATION NAME~ BIDIRECTIONAL LOW=ENERGY PARTICLE

DETECTOR
NSSDC ID=~ 69-069A-11} INVESTIGATIVE “HOGRARM
CODE EE-Bs SCIENCE
TNVESTIGATION DISCIPLINE(S)
PARTICLES AND FIELDS
SPACE PLASWMAS
MAGNETOSPHERIC PHYSICS
PERSONNEL
Pl « C.E. HWCILWAIN U OF CALIF, SAN DIEGO
01 = Roba  FILLIUS U OF CALLIF, SAN DIEGO
0 = S.E. DEFORESY(NLA) U OF CALIF, SAN DIEGO

BALEF DESCRIPTION

This detector measured electrons and protons in 62
lugarithmically eyuispaced intervals in the eneryy range 50 eV
to 50 kev, four curved~plate electrostatic analyzers and

channeltron multipliers were used, Two apertures with S-deg by
G~dey view-angles Looked paralliel tos and perpendicular tor the
spacecraft spgin axis. The deflection voltage was pragrameed
tor either a scan mode (one step per frame) or & peak-tracking
mode. In the scan modes, a complete sequence (62 steps) was
obtained in 2(.5 s.

wrerwe= ATS &, MOlER~w===svreccmcccae -
INVESTIGATION NAME= TRI-DIRECTIONAL, MEDIUM-ENERGY PARTICLE
DETELTOR

NSSPC ID= 6£9-069A-04 INVESTIGATIVE PROGRAM

CODE EE<8, SCIENCE
INVESTIGATION DISCIPLINE(S)

PARTICLES AND FIELDS
MAGNETOSPHERIC PHYSICS

PERSONNEL

Pl - F.5. MOLER U OF CALIF, vuRKELEY

BRIEF DESCRIPTION

This experiment consisted of three essentially identical
scintillatior photomultiplier detectors. Each detector
measured both electrons in three energy windows centered at 40,
75, and 120 keV and protons in three energy windows centered at
6Cs 1200 anc 165 kev, Two detectors, looking in opposite
directions, were tilted by 12 deg from the satellite 2 axis and
one was oriented perpendicular to this configuration., Over
most of its data-coliecting Llifetime, the satellite was
spinning abcut its Z axis, with a spin period of ¢.78 s. Due
to an unplanned spacecrats spin soon atter launches a shutter
system was activated that rendered the perpendicular detector
ineffective. Therefore, measurerents were made cnly in
directions approximately parallel and antiparsilel to the local
magnetic field. The species analysis was performed by a
three-channel pulse-height analyzer, and particle counts were
teleretered in both analog and digital modes. The integration
time tor each channel was 0.01 s» while the readout rate for
any one channel varied teom 0.2 to 5.12 s, depending on a
commandable readout mode. Ffor information regarding experiment
design and construction, consult pMozer, ¢, 5., F. H. Bogott,
and €. W, Batess, Jr., "pevelopment of a double-tlayered
scintiliator for separating and detecting Low-energy protons
and electrons,”™ IEEE Trans. on Nucl., Sci.» v. NS-15, n. 3, p.
146, 1968, NSSDC has all the useful data that now exist from
this investigation.

meeceee ATS 5, SUGIURA===== -

INVESYIGATION NAME- MAGNETIC FlELD MONITOR

NSSBC 10= 69~069A-13 INYESTIGAYIVE PROGRAM
CODE EE-8+ SCIENCE
INVESTIGATION DISCIPLINE(S)
PARTICLES AND FIELDS
MAGNETOSPHERIC PHYSICS
PERSONNEL
PI =~ M. SUGIURA NASA=GSFC
0l = R.A. LANGEL NASA-GSFC

HRIEF DESCRIPTION

This experiment was designed to study the processes
taking place on the auroral magnetic shells. Jt was also
intended to provide correlative data for the other experiments
on the sateltite, The experiment was part of the magnetic
stabiiization system that vas the backup for the
gravity~gracient stabilization sgystem. The sensor systea
consisted of a triaxial fluxgate wmagnetometer. The system

o BT <
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measured the wma netic field along three axes by combining a
tine range (plus or minus 25 nT) and a coarse range of 32
freresents (32.8 r) each) to give a total range of plus and

minus 560 nT, The fine and coarse readings were samplea ¢n the
PFR telemetry at 5.12+s intervals, TVhe fine readings only were
recorded on the PCH telemetry at 2.97-s intervals. The PCN
ccarse readings were subcommutated at 95~s intervals. A 1C-r7
calibration pulse was fnitisted tuice & day for 5.6 min. The

tast spin rate of the satelliite, the slow sample rate of the
ostar ard the resutting dliyning problems degraded the data in
the 3pin plane. NSSDC has all the Lseful data that now exist

teom this investigatian.

CORARNNANNRARARANSAIRERRNRAS ATS GReAnauRaskdentddado kRNt ddinig

SPACECRAFT COMMON NAME= ATS 6
ALTERNATE NARES=- PL-;IA; AYS=F
733

NSSDC 1D~ 74-039A

LAUNCH DATE=~ 0573(/74

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

SPANSORING COUNTRY/AGENCY
UNITED STATES

WEIGHT= 930. Ku

NASA=OSSA

INITIAL ORB1Y PARAMETERS
OKBIT TYPE= GECCENTRIC
ORBIT PERIOD- 1436.3 MIN
PERIAPSIS~ 35763.0 KM ALT

EPCCH DATE= 05/31/174
INCLINATION=- 1.8 DEG
APOAPRS1IS~ 35818.0 KM ALY

PENSONNEL
Fmo= JJN. THOLE(NLA) NASA=GLSFC
PS5 = E.A.  WOLFFINLA) NASA~GSFC

BRIEF DESCRIPTION

The primary cbjectives of AT5 6 (Applications Technology
Satetlite) were tc erect in orbit & large highogain steerakle
antenna structure capable of providing a good~guality IV siynal
te a ground-based receiver and to measure and evaluate the
performance of such an antenna. A secondary objective was to
demonstrate nc¢w concepts on space technology in the areas of
afecratt conteuls, Laser communications, and visual and infrared
mapping of the earth/atmosphere system. The spacecryrti was
alsc cacable o©f (1) measuring radic freauency irterference ir
shared freguency hands and propsyation characteristics of
miltimeter Wavess (2) pertorming spacecraft-to-spacecratt
ccmmunication and tracking experirerts, and (3) making particle
end radiation measurements ot the geosynchronous environment.
tenfigured somewhat Like an open parasol, the ATS 6 spacecratt
consisted of four major nssemblies: (1) o Y.15-m-diameter dish
antennar (23 two sclar cell pacoles rointed at right angles to
each other on oprosite sides of an upper equipment modules, (3)
an earth-viewiny equipment module (EVM) connected by a tubular
®ast to the upper ecuipment module, ard (4) an attitude ccntrel
and stoabitization system. The EVM, in addition to housing the
earth=viewing experiments, provideo support for the propulsion
system and tanks, batteries, a multitrequency transponder. angd
the telemetrys commances and therral ccntraol systess. The upger
equipment wmodule provided a platform for the space-viewing
experiments. Inertia wheels were the prime means for torquing
the spacecraft, with both hydrazine and ammonia multijet
thruster systems included to provide the necessary torques fcr
unloading the wheels. Also included was a small environment
measurement package containing a magnetometer and several
garticle experiments. The satelliite was moved out c¢f its
geostationary arbit on June 3C» 1979. for detailed
descriptions of the spacecraft and ot the individual
experiments, see the IEEE Trans. on Aerosp. Electron. Syst., v.
AES-11s n. &, November, 3975, ard also the “ATS=g Firal
Ergineering Perforrance Reports' NASAs RP-1080, Wash., D.C.»
Novesber, 19B1 (TRF B13477).,

cmwmcea ATS &4 ARNOLDY=rmcomsccecnncasennenmnneennmemnenmnenes..

INVESTIGATION NAME- LCW~ENERGY PROTON/ELECTRON EXFERINENT

NSSDC 1D~ 74-039A-03 INVESTIGATIVE PROGRAM

CODE EE-8+ SCIENCE

INVESTIGATION DISCIPLINE(S)
PARTICLES AND FIELDS
SPACE PLASMAS
MAGNETOSPHERIC PHYSICS

PERSOANEL

Pl - R.L. ARNGLDY U OF NEw HAMPSHIRE
BRIEF DESCRIPYION
This investigation was designed to mopitor spectra and
angle distribitians of both electrens and grotens free
te 22 kev. Electron and proton data trom the same direction
were obtained simultaneously using tour double 90-deg
cyiirdrical electrestatic aralyzers arc efaht Bendin chanpel
electron multipliers. Sueep mode detectors viewed pitch angles
of & and 90 deys while the pitch mcde detectors viewed 45~ and
165~dey phtch angles. Yhe tour pitch mode wetectors stepped
threugh eight erergy levels at cre level/s. The tour sueep
mode deteitors swvept from approximately 16 keV to C eneruy once
ger seconc's and coutc be commandea tc dwell at any of 16 levels

pitch

up to approximately 22 hkeV, The sweep mode detectors had two
high speed accumulatars that read out eight times/frames, and
tuo  accumulators that redod out once/trame, Four permutations
¢! detectars with accumutators were possible by commands when
the detectors sere sweeping, the slow accumulators provided
deta integrated over the spectrum, Uackground count rates were
chtaines for & s approximately every 94 min hy application of
spproiimately 10 vV of constant reverse polarity on the
electrostatic analyzers. Gain Level stability of the channel
electron muttipliers could be checked by command 10 Lower the
rreunplitier threshold oiscriminator settings. for turther
details, see Arnoldys R, L.s» 1EEE Trans, On Aerosu, Electron.
Syster vo AES~33, N. 67 pp. L1185-1157. November 1978,

acammue ATS s COLEMAN, JR . "mrmmermsainavsnmnmnmnnnuswnaranmman

INVESTIGATION NAME= MAGNETUMETER EXPERIMENT

NSS0C 10~ 74-039A-02 INVESTICATIVE PROGRAM
CODE EE-B, SCIENCE
INVESTIGATION DISCIPLINE(S)
PARTICLES AND FIELDS
MAGNETOSPHERIC PHYSICS
FERSONNEL
Pl - P.J, COULEFAN, JR. U 0f CALIF, LA
0l = W.D, CUMMINGS GRAMBLING COLLEGE

BRIEF DESCRIFTION

A three-axis, boom=mounted fluxyate maynetometer System

chtainen reasurerents of the arhient magnetic {ield at
synchronous  altitude. The detector was similar to that flown
by UCLA on 06U 5 and ATS 1. It consisted ot a basic

maynetometer with a dynamiec range of «1& %o 43¢ nl, ana a
resolution of 1/i6 nT. Coils were used to null the asbient
field such that the resultant was within the dynamic range ot
the basic magnetometer. This eftset field generator permitted

tields frem =512 to +512 nT t0 be measured Cin 16 steps), The

magnetometer was sampled at ¥ vectorswper=s, and the offset
{ield stote wuas sampled at 4 vectors-per~-s. The electronics
and sensor system was equipped with an ‘aliasiny® tilter, with
an upper Llirit of 2.25 Hz. At 4 Hz, rejection was 20 di,
Oftset stability Jos estimated to be 1 nT per & months., The
spacecratt field was estimated, during & rolt maneuvers, t be
less than 2 nY transverse and less than 5 nl earthward. The
norinal instrument noise level wps estimated to be slightly in

encess of the 1/16-nT gigital resolution of the maynetometer.
for turther details, see NcPherron, k. Leso F. . Coleman, and
R. C. Snare, JEEL Trans. on Aerosp. tlectron. $yst., v. AES~-11,
n. 6+, po 1110, November 1975,

mmneane ATS by FRIJI=mwowevmrmerncranrnvnrrenonenrramsonnnmnonne

INVESTIGATION NAME~ MEAYUREMENT OF LOW-ENERGY PROTONS

NSSDC ID= 74~039%A~01 INVESTIGATIVE PROLKAM
CODE EE-8+ SCIENCE
INVESTIGATION DISCIPLINE(S)
PARTICLES AND FIELDS
MAGNETOSPHERIC PHYSICS
PERSONNEL
Pl -~ T.A. FRITL NOAA=ERL
01 = AL KONRAD I NASA=JSC
Ul = D.J. WILLIAMS APPLIED PHYSICS LAB

URIEF DESCRIPTION

This experiment consisted ot four two-element solia-state
telescopes, mounted 3Jn a plane such that two (A and H) looked
radially awdy d1rom the earth. The third telescope (B) was at
90 deg relative to A and H and lookea 13 deg east of south, and
the fourth telescope (C) looked northwards, 4 gdey trom A and H.
Telescopes A, B, and € had geometeic factors (G) ot 6,6E-4
through 7E=4 54 c¢m=sr, and telescope K hod a 6 of 1£-3 sq
cm-sr. The aperture of each telescope was o conical opening ot
11~deg tull-angle. Once every & s, telescopes A, B, and C each
measured proton fluxes dn six contiguous, Llogarithmically
spaced eneryy channels betuween 25.5 ond 234 kev apz: once every
16 s, 0,234 to 2.5-MeV proton tluxes. These modes had no
etectron or higher ‘energy eproton background. from the H
telescope, dE/dx vs E tluxes of 1.2= to (.f=, and 1.k~ to
3.6=Fev  alphz particles and of heuvier rparticles in the ¢
ranges 3 through 6 and & through & were obtained once each 128
§. 1n additicn, five fluxes were determined from output of the
first it sensor only, but at tive discrimination levels. These
correspinnged nainly to alpha particles in the 0.8~ to {.b=, anc
€.8~ to 2.7-MeV ranyes and to heavier particles with 2 values
greater thsn. 2, %, and &, Proton fluxes in seven saditional
thannels tetween 0.362 and 1.1 MeV were also cetermined once
each 5.3 s by use of appropriate H-telescope discrimination
levels. For further details, see Fritz, Y. A.s and J. R.
Cessnas, IEEE Trans. on Aerosp. Electron. Syst.., v. AES-11, n.
6, p. 1145, hcvember 1975.
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INVESTIGATION NAME= SOLAR COSMIC RAYS AND GEOMAGNETICALLY
TRAPPED RADIAVION
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NSSDE 210>  Ta=0)vA~de INVESTIGATIVE PPROGHAN

CODE EE~B, SCIENCE

INYESTIGAYION DISCINLINE(S)
PASTICLES AND FLIELDS
SOLAR FHYSICS
MAGNETOSPRERIC PHYSICS

PLRSONNEL
Pl o= A0, MASLLY
01 = PeRs  BATTCRBLOM

DRIEF BESCRIPTION

The experimenrt contained two solid=state telescopen, one
directed perpendicular tos and the other directed parallel to
the Llocal magretic field directicr, Each telescope messuree
nrotons  from 0,3 t0 300 MeV in 12 eneryy intervals and alpha
partieles from 1,2 10 180 Mev in 310 energy intervals. Alsc.
tuo  magretic electron spectromitersy, oriented paraliel to the
tutt telescopes, measured electrons from B0 to KEg eV in fcur
eneryy intervaluy, For more detatl see Nasley, Ay Jop» Po R,
Satterblome ond Ko A. Pfitzer, LEEE Trans. on Aerosp. Electron,
Systee Vo AES*11s by &4 pelllts Novester 1975,

TRW SYSTENS GROUP
REDONNELL=DOUGLAS CORP

meuwnmwe ATS G4 NLILWAIN"rommenssernesnunsnuncseniasunenetennees

INVESTIGATION NANE~ AURORAL PARTICLES EXPERINENY
NSSOE ID=  74-039A-08 INVESTIGATIVE PROGRANM
COOE Ck-Bs SCILNCE

IRVESTIGATION DASCTIPLINE(S)
PARTICLES AND FIELDS
SPACE FLASRAS
NAGNETOSPHERIC PHYSICS
ALRONORY

PERSONNEL
Fl = Cuts MEILWALN
0) = ReWe FRILLIUS

BRICF DESCTRIPTION

The objective of this eaperimeni wax to detersire the
urocesses  that accelerate charped pacticles near the esrthy
with particular erphasis on procesxes associated with the
torrat {on ot araras  angd  substorms. Five electrostatic
analyrers were capable of weasurirg purticles cf erergy less
than 1 eV to Rl keV in 64 channels with an eheryy resolution of
abbut 0,082 evi The geometric tactor was approximately 2.4E24
st caemse foe proters and 1 .BT-d 8¢ ce¥rF fof eluétrons. These
were dittecent because halt of eact electron aperture and
one=fourth of each fon aperture vere covered in order to aveid
fnterfering equipment within the tield of view., Four of the
analyzers were mounted 10 two rotating heads in sets cf twe
caths onie ot whith was sensitive o electrons any one to
positive dons, the heads were mounted mutually perpendicular
te each Other anrd could te rotateg through 220 cey each. The
expeciment had wany modes of operation. For more detail see
Marks D. M,s and C. E. MeXlwafn, 1EEE Trans, ob Aerosp.
Electron, Systes ve AES=11s ro Be po 11232 November 197%.

L 4F CALIE, SAN OIEGO
U OF CALLIF, SAN DIEGO
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INVESTILATION NANE= SFNIOIRECTIONAL SPECTNOWETER
NSSOC ID=~  T74=D39A~07

INVESTIGATIVE PROGRAN
CODE EE=he STIENCL

INVESTIGATION DISCIPLINE(S)
PARTICLES AND FIELDS
MAGNETOSHHERIC PHYSICS

PERSONNEL
PMo» G.A. BAULIRAS
01 = J.8. HLAKE

AEROSPACE CORP
AEROSPACE CORP

BRITF DESCRIPTION

This experirent consisted of four solid-state
instruments. One of these wag a tuc=clement telescope with a
Stedep cone~angle and the other three swere annjoirecticral
detectors, Particles measured vere electrons between 3840 and
600 keve electrons above 0.7 1.5%¢ ard 3.9 Me¥, proteons in the
fhtervals  from 2,3 to 5.3+ 3.4 to 5.3+ 32 to 26, 20 t0 52, ang
AC to YC Mev, and alpha pgarticles {r the intervals from 9.4 te
21,24 13.% to Q.1 ahd A6 to 100 MeVi The lowest enerqgy
electron mode and the two lovest energy garoton and algha
rarticle modes were directional. All odther modes were
omnidirectional, Counts vere accunulated over 0.2% 5 every 4 s
fer each electron mode and over ) § every 8 5 fer each groton
node. For more detatls see Paulikass 6. Acr Jo Be Blakes and
§¢ S. Imaroto, “Ald & eneryetic particle radiatior measuremerts
at  synchronous attitudes” JEEE  Trans. on Aerosp. Electron.
Systes Vo AES=11, nu 62 pe 1138, Novexher 1975,
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INVESTIGATION NAME~ GEOSYNCHRONOUS VERY HIGH RESOLUTION
RADLOMETER (GVHRK)
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NS3DC 1D«  74=839A~pH INVESTIGATIVE PROGRAM

CODE KC-4
INVESTIGATION PISCIPLINE(S)
METEORDLOGY
FERSONNEL
Bl = W e SHINK NASA=GSFC
01 = A.k, HNCCULLOCH NASA-GSFC
Q1 = 1.y GOLDBERG NASA=GS #C

BRIEF DESCRIFTION

The Geoaynchronous Very #High Resolution Radigmeter
(GVHRR) experiment provided both vay and aight cloudcover data
for determining cloud motipnss tropical and extratsopicel stdrm
Lite cytles, and mesoscale phenonena, They were also used for
eloud celimatclogy studites, The GVHRR had one infrared channel
(10,95 to 312.% micrometers) and one vinible channel (0.5% to
€.78 micrometerst. The instantaneous field of viev was 3.00-4
rad  for tte intrared  channel (10.8~kn  resolution at
subsatellite point) and 1.88=-4 rad for the visible channel
(3.4~km  resalution at subsutellite point). The dynamic range
ter the intrared thannel was from ¢ to 340 dep K and 1 to 1003
albedo tor the wisible channel, The infrared channel had »
nofse equivalent temperature tdiffecerce of 1.% deg C a2t 2060 dep
K ond C.% deg € at 300 dey K. Data trom this enperiment were
used to determine surface temperatures and horjzontal wind
vectors hased on cloud motions derived irom sequentioal images
formed by both channels of the GVHRK. For further details see
Shenk, ¥o E.r et al.s JEEE Trans. on Aerosp, Clectron. Syst.e
V. AES=11s 0y 6+ pa 1095, November 1978,

maenswe ATS Gs WINCRLERm=msnunuscaussusnurunnnnnnsrnanwme snueen

INVESTIGATYEN NAME~ PARTICLE ACCELERATION MECHANISHS AND
DYNAMILS QF THE QUYER TRAPPING REGION

NSSDC 10+ T4=089A-04 INVESTIGATIVE PROGRAN
CODE EE-d, SCIENCE

INVESTIGATION DISCIPLINELS)
PARTECLES AND FLELDS
MAGNETOSPHERTC PHYSICS

PERSONNEL
Pl o= J.R. WINCKLER
01 =~ G.K.  PARKS

BRIET DESCRIPYION

The §nstrument consisved of tuwo neariy fuentical vetector
assemblies to investigate the origin and dynamics of energetic
electrans and protons in  the outer radiation belt and the
near~earth plasma sheet. Each of the detector assemblies was a

U OF MINNESGTA
U OF WASHINGION

nagnetic spectrometer containing tour gold=-stlicon
surtace<bareier detectors. Lover energy electrons sere
deflected into twd of these detectors depending on their
worentum, Hore enerpgetic electronss and peotons, moved

directly through the 10-deg angular sperture to a two~detector
telescope in which the tront deteztcr measured protons and the
rear detector sensed higher eneryy protons. Using pulse~height
anelysis, the tollowing nominal ranges of particles were
weasureds  protonss 30 to 50 keV, %0 to 160 keV, ana 120 to Bid
kev; electrons, 30 to 50 keV, 1%0 to 214 kev, and »500 keV.
Cne detector asseably was mounted in a4 ftined position and the
¢t her vas rotated through a 180-dey ranpe. Data were
transmitted drom the experiment at rates as high as eight
measurements per second. The 150 1o 214 keV electron channel
geovioed  no ceta tor the whole aission. Higher than
anticipated tewmperatures caused the proton detector in the
tined spectecmeter to  fail about @ months after lLaunch. In
addition, the lower threshold channels could be operated only
durfng cooler periods as the mission progressed. Additional
details on this experiment may be found in Wallers R. J,r et
#les IEEE Yrans, on Aecosp, Electron. Syst., v, AES=11. n. 6s
PR 1131-1137, November 1973,
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SPACECRAFT CCMMON NAME= EPE~A
ALTERNATE NAMES= 1961 UPSILON 1+ EXPLORER 12
S 3, 00170

N§SDC iD= H1-020A
LAUNCH DATE- QB/1&/6)

LAUNCH SITE= CAPE CANAVERAL, UNIYED STATES
LAUNCH VEMICLE=- DELTA

WEIGHT> 37.6 KG

SPONSORING COUNTRY JAGENCY
UNJTED STATES NASA-USSA
ORBIT PARAMETERS
QNBIY TYPE~ GEOCENTRIC
QRBIT FERICD~ 158T. MIN
PERIAPS]IS~ 790 KN ALY

EPOCH DATE~ 031730782
INCLINATION= 33.4 OEG
APOAPSIS~  76620. KM ALT

i
£



PERSONNEL
PH - p,
P5 « F.B.

HUTLER(RETIRED)
NCOONALD

NASA=GSFC
NASA-GSFC

BRIEF DESCRIPTION

Explorer 12 was a spin-stabittzed, solar~cell~powered

spacecraflt {nstrunented to measure cosmic ray particles,
trapped poarticles, solar wind protonss, end magnetospheric and
trterclanetary magretic fields. 1t was the first of the § 3

serfes of Jpacecratt, which also included Explorers 34, 15, ang
26 A l6=channel PFA/PM time~division multiplened telemeter
was used. The time required to xample the 16 channels (lone
frare perfod) was .324 3. Halt ¢t the channels vere used tc
convey elght~level digital informations and the other channels
were used for snalcg intormation, Ouring ground processing of
the telemetered data, the analog fnformation vas digitized with
ar  aceufacy of 1/1¢0th of ftull scale, Une analcy channel sas
subcommutated §n & Jb6-frame-lon) pattern and vas used to
telemeter spacecraft temperatures, power 5System voltages,
currents, etc, A cigitel solur asgect sensor measurec the spin
period and phase, digitized to 0:€41 s» and the angle hetueer
the spin axjs and sun direction to about 3-dey intervals. The
spacecraft functioned well wuntil December 6, 1961, when it
ceased transmitting cata apparently as & result ¢t fajlures §r
the power system, Good dats were recorded fOr approximately
90X of the active Litetime of the spacecraft. The fnftia! spin

rate was 28.0 rpm, and the spin anis direction was riqght
ascension a8 gdegs, declination =~28 uweg. The directien was
nearly constant with times. and the spin rate slouwly iacreased

with time to 34.3 rgm.

Apogee direction varied trom about 1200
h to (600 h tocal tine.

mumanas EPEsAs CAHILL) JR, ~emmewvemvcuunnrcsnetnsasencsnnnunenee

INVESTIGATION NAME~ FLUXGATE MAGNETOMETERS

NSSDC 10- 61-020A~(2 INVESTIGATIVE PROGHAM
CODE EE-8+ SCIENCE
INVESTIGATION DISCIPLINE(S)
PARTICLES AND FIELDS
MAGNETOSPHERIC PHYSICS
PERSONNEL
Pl = L3 CAHILL. JR, U OF MINNESOTA

BRIEF DESCRIPYION

This experfimert was designed to measure the magnitude and
direttion of the carth's magnetic field betueen 3 and 13 earth
radii, [t consistec of three orthogonsl fluxyate magnetowseters
mounted on the end of an 86.4-cm boom. One magnetometer axis
was within 2 deg ¢t the spacecraft spin sxis. Each ct the
three sensors had a range of =1000 to ¢1060 n7 with a
digitization uncertainty of 12 aT. The three comgonents of the
nagretic ftield were alt wmeasured within a S0~ms time perfod
once every 327 ms, An inflight caljbration system applied a
known magnetic tield to each senscr in turn Once every 115 s.
This experiment performed normally from launch through December
6, 3961, For acditicnal experisent getails, see Cahill, L. Jos
and P. G. Amazeen, J. Geophys. ReS., v. 68, na 7/ B, 1835,
1963.

womsmen EPE=A, DAVI§-o-esammonccncctmnoenmac e oe c—a-

INVESTIGATION NAME=- PROTON<ELECYRON SCINTILLATION CETECTOR

NSSDC 1D~ 61-020A-(5 INVESTIGATIVE PROGRAN
CODE EE-B, SCIENCE
INVESTIGATION DISCIPLINE(S)
PARTICLES AND FIELDS
MAGNETOSPHERIC PHYSICS
PERSONNEL
PI = L.R. OAVIS(RETIRED)} NASA=GSFC
01 =~ J.M, WILLIAMSON NASA=GSFC

BRIEF DESCRIPTION
This experiment

was designed to messure the directicral
fluxes and spectra

ot Low-energy trapped and auroral protons
and electrons. 1t empiryed a S-mg-thick pouder phosphor
scingillator coverec widh a 100C-A aluminum coatirg.
Additional ahsorbers were inserted in the detector aperture by
a 1lg-position stegped wheel. The aperture was pointed at 45
deg to the spin axis, bye to the thinness and type of
ptosphor, the cetecter in the gulse rcde weould respord orly te¢
Low-energy ijons, ands thereforyvs essentially measured the flux
ot protons that genetrated the absorbers and stopped in the
phosphor. Both the pulse counting rate and the phototube
current were teleretered orce eact trame period. Sixteer
readings were telemetered in each wheel position, and thus one
complete set Ot data was ohtained every 256 frames {(one wheel
revelution = 40 s). frotens ir seven energy ranges were
measured. The high energy Limit <as about 10 MeV fcr all
ranges, and the low-enérygy cutotfs were 100, 135, 1B6», 251,
512, 971, and 1668 keV. The energy tluxes of electrons in
three ranges were weasuréd sepgarately usinyg scatter gecwetry,
absorbers, and the ghototube current. The low-energy cutotfs
were 15, 26+ and 3) keV, and the high~energy cutof{ was abcut
10 kev tor all three ranges., Encept for saturation of some of
the proton tchannels in the Hheart of the outer belts, the
exipsriment workea properly throughout the \ife of the
spacecraft,
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ENVESTIGATION NANL= COSMIT RAYS

NSSDC 10= 61=020A~04 INVESTICATIVE PROLR AN
CODE EE-8, SCIENCE
INVESTIGATION PISCIPLINE(S)
COSRIC RAYS
FERSONNEL
Pl - F.8, RMCDONALD NASA=GSFC

BRIEF DESCRIPTION

The instrumentation
consisted of
$5= to
above

for the Cosmic=Ray Lxperiment
(1) » double scintiliation counter that measured

8g¢-rev protons in six ereryy intervals ang protons
500 MeV, (2) w single scintillator that messured 1.4~ to
22~-MeV protors at five eneryy thresholds and electrons above
15¢ keuds and (3) & GM counter telescope that measured proton
fluxes wabove 30 MeV. A complete set of measurerments was made
every 6.8 min, The ewxperiment operated throughout the octive
lifetime of the spacecratt. For further details, see Bryant,
Ou Ausr et alor Aps Jor ve 1430 p. 478, 1965,

somemme EPE=As VAN ALLEN= " ormsncrcnmmrsmrrermsrarsesvonneonnesn

INVESTIGATICN NANE= CHARGED PARVICLES

NSSDC 10= 6£1-020A-03 INVESTIGATIVE PROGRAM
CODE EE~¥, SCIENCE
INVESTIGATION DISCIPLINE(S)
PARTICLES aND FIELDS
HAGNETOSPHERIC PHYSICS
FERSONNEL
PI =~ J.A. VAH ALLEN U 0F JOWA
0l = L.A. FRANK U OF JOWA
0F = B.J. O'BRIEN DEPT OF ENVIRON #ROT
01 -~ C,.b, LAUGHLIN MCDONALD 0BS
00 - J.W. FREEMAN RiCt U
QRIEF DESCRIPYION
The experiment wass designed to measure the flux and
energy spectrum of choarped particles and cosmic rays and to
determine their spatial and temporal distribution aver the
spacecraft orbit. The detectors included (1) a shielued Anton
tyce 302 owmridirectional Geiger~tueller tubes, which detected

protons with €323 Mev

and electrons with E>1.6 Bev, (¥) an
elnctron magretic

spectrometer utilizing three thin-windowed
Anton type 213 oirectional Geiger-Mueller tubes sensitive to
elettrons with energies {rom 40 to 100 keVs and (3) three
directional cadmium sultide crystals for measurements of the
totyl tlux of protons with energies from 1 kev to 10 MeV and
eleigtrons with eneryies trom 200 eV to 500 Kev, AtL
dirpictional detectors were mounted so that the axes ot their
fiel.ds of wview were perpendicular to the sateltite spin axis,
4Tre  initial spin period was 2.2 s,) Counts in each detector
were accumulated for 10,24 s, and the contents of the
accumulators were telemetered at the entd ot each sampting
interval. The encoder sccumulators vere time shared 5o that
each detector response was sampled once every 79 s, The
experiment operated satisfactoril, from Launch uniil spacecraft
failure on December 6, 1961. For turther details. see Franke
Lo Aes Jo Geophys. Res.s ve T1r p. 4E31, 1966,
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SPACECRAFT COMMON NAME~ EPE-R

ALTERNATE NAMES- 1962 BETA GAMMA 1,
S 3A, 00432

EXPLORER 14

ASS0C ID- €2-C51A

LAUNCH DATE- 10/02/62
LAUNCH SITE~ CAPE CANAVERAL. UNITED STATES
LAUNCH VEHICLE= DELTA

WEIGHT= 40.0 Ko

SPONSORING COUNTRY/AGENCY
UNITED STATES NASA~CSSA
ORBIT PARAMETERS

ORBIY TYPE~- GEQCENTRIC EPOCH DATE- D2/15/64

QREGIT PERICD~ 2)84.6 MIN INCLINATION= 42.t DEG

PERJAPSIS~ 2601. KM ALY APOAPSIS= 96169. KM ALT
PERSONNEL

PR = P.6.  MARCGTTE NASA-GSFC

PS ~ F.B. MCDONALD NASA-GSFC

BRI1EF DESCRIPTION

Explorer 14 was & spin-stabilizeds, solar-cell-powered
spacecraft instrumented to measure cosmic-ray particles,
trapped garticles, solar wind protony, ana moynetospheric and
interplunetary magnetic {ields. It was the sccond ot the S ¥
series of spacecratt, which also included Explorers 12, 15, ano

26. A lé=-channel PFM/PM time-division multiplexed telemeéter

was used. The time required to sample the 16 channels (one

frame periocd) was 0.323 s. Hatt of the channels were used to

convey eight-level digital dntormation, and the others were

used for analey information. Ouring ground processing ot the

teleretered catar the analog information was diyitized with an
ORIGINAL PAGE iS
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agcuracy of 1/1¢oth of full scste. One analcg channel way
subcommutated §n a lé6~trame=long pattern and was used to
telemeter spacecraft temperatures, power system voltagese
cLrréntse rtc, A cigital solar aspect sensor measured the spin
period and phases digitized to 0.041 s, and the angle betueer
the sp3n axis and sun direction to about 3~deg intervals. The
spagecrafi  functioned well except for the perfod from January
10 to 24, 1963, arc after August 1l. 1963, when the erccoer
malfunctioned terminating the transmission of wusable dats.
Good data were vrecorded for agproximately 85X of the active
Lifetime of the spicecraft, VThe spacecraft was coning (37-dey
maximum halgeangle) until January 1C. 1963, After January 24,
1963, it was spir-stabilfzed at a rate of 10 rem, This rate
slowly decreased to 3§ rpm on July B, 1963, Initially, the
lecal time of opogee was 0700 he

wavanme EPESH,) CAHILL) JR., “rmescccnascosnncarnncamenmmnasnense
INVESTIGATION NANE~ TLUXGATE MAGNEVCPEVERS
NSSDC 1D0-  62-051A=02

INVESTIGATIVE PROGRAM
CODE EE€~-8, SCIENCE

INVESTIGATION DISCIPLINE(S)
PARYICLES AND FIELDS
MAGNETOSPHERIC PHYSICS

PERSONNEL
Pl = LJJ. CAHILL, JR. U OF MINAESOTA

ORIEF DESCRIPTION

This experiment was desjgned to measure the magnitude and
direction ot the earth's magretic 1ield between 3 and 13 earth
radif. 1t tonsisted of three orthogondl Flyxgate magnetometers
mounted on the end of an Bé.4~cm boom, One magnetometer axis
was within 2 deg c¢f the scacecratt spin axis. Each cf the
three sensors had a range of =500 to +500 nT with a sensitivity
6f 1 n¥. The three components of the aagnetic field were all
measured within a S0-ms time period once every 227 ms, An
inflight c¢alibraticr system appliec a known magrelic tield tc
each sensor in turn once every 115 s, Ffar further details, see
Cahilles L. Jo» Space Research Vi, P. 662/ 1966.

memamem EPE~B, DAV[Sremvommenanneternrscnnnemcncnreansnannmnsnn

INVESTIGATION NAME~ PROTON-ELECTRON SCINTILLATION DETECTOR
NSSPL 1D~ 62-0514~05 INVESTIGATIVE PROGRAM
CODE EE-U, SCIENCE

INVESTICATION OISCIPLINE(S)
PARTICLES AND FIELDS
MAGNETOSPHERIC PHYSICS

FERSONNEL
Pl = L.+ DAVIS(RETIRED) NASA-GSFC
01 - J.M. WILL1AMSON NASA-GSFC

HRIEF DESCRIPTION

This expericert was desigrec to measure the cirecticral
fluxes and spectra of low~energy trapped and auroral protons
and electrons, It employed a &-rg-thick powder phosphor
scintiliator covered with a 1000G~-A aluminus coating.
Acditional obbscrbers were inserted ir the cetectcer wperture by
a 16-position stepped wheel. The aperture was pointed at 45
deg to the spin axis. bue to the thinness and type of
phosghor, the detector in the pulse mode would respond only to
low-e¢nergy ions, arde therefore, essentially measured the flux
of protons that penetrated the absorbers and stopped in the
thosphor. Both the pulse counting rate and the phototube
current were telemetered once each frame perfod. Sixteen
reagpings were telenetered in each wteel position, anc thus cre
complete set of data was obtained every 256 frames {(one wheel
revolution = 50 s). Hrotons in seven energy ranges were
feasured. The high-energy Limit was gabout 10 mev for all
ranges» and the low-energy cutoffs were 97, 125, 168, 295, 495,
970, and 1700 kev. The energy fluxes of electrons in three
ranges were measured separately using scatter geometry,
atsorbers, and the phototuve currert. The low-eneryy cutctis
were 13, 21, and 25 keV, and the high~energy cutoff was about
110 keV for all three ranges. The electron measurements worked
threughout the Lite ot the satellite, The proton channel
slowly became intermittent ard b) wid-Decembter 1962 was
inoperative. Due to the spacecraft cening, it was difficult to
obtain the directional intensities.

ccmnmen EPE=B) MCOONALD=mwmmmceremcccwncean= memenarmaemm——. -
INVESTIGATYION NAME- COSMIC RAYS

NSSDC ID=- 62=~051A-04 INVESTIGATIVE PROGRAN

CODE EE-%, SCIENCE

INVESTIGATION DISCIPLINE(S)
COSMIC RAYS

FERSONNEL

Pl ~ F.B. MCDONALD NASA-ULSFC

ORIGINAYL pagp: p
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BRIEF DESCRIFTION

The irsteumendation ftor  the cosmic~fay experiment
consisted of (1) a doubis scintitlation counter telescope that
agasured %85+ 1o 500-MeV  protons in six snergy intervals and
grotons above 600 NeV, (2) a single scintiliator that erasured
104 to 22«MeV protons at five enersy thresholds and elnctrons
above 150 keV, and (3) a GM counter telescope thaot measured
groton fluxes above 30 MeV, A complete set Of Acasurements wos
made every 6,3 mip. The experiment worked throughout the
u;n'ul Life of the spacecrafts October 2, 1962, 10 August i1,
1963,

wnemame EPE=lls VAN ALLEN=mwwemeeencocnrcccarneereroveonmnnoemens
INVESTIGATION NAME~ TRAPPED PARTICLE RAPIATION

NSSDC 1D~ 62-051A+03 INVESTIGATIVE PROGRAM

CODE EE-8, SCIENCE

INVESTIGATION DISCIPLINE(S)
PARTICLES AND FLELDS
MAGNETOSPHERIC PHYSICS

PERSONNEL
Pl = JuAs VAN ALLEN U OF J0wA
01 « L.A. FRANK U OF 10WA

BRIEF DESCRIPYION

The  experiment was  designed to obtain separately
detinitive values ot the abwolute intensities of
geomagnetically trapped electrons (€E>40 keV and E>230 heV) and
protans  (E>500 keV) particularly 1in the outer ione. The
eaperiment used an array of three thin-windowed Anton type 213
directional GM  countefs. The detectors were orfented
perpendicular to the spacecratt spin axis. (The spacecratt had
an  initial spin period of about € 3 on January 24, 1963.) Yhe
experinment was also designed to study the physical phenomena
near the boundary of the magnetosphere. An omnidirectional 302
GN  detector was used to gather data for comparison with
reasurements chtained with the $02 type GM detectors on earlier
sateliites. Each detector was sampled for 10.24 ss and the
accumulated counts were transmitteo redundantly every 76.8 s.
The trapped particles experiment operated satisfactorily until
August 11, 1963, when wmodulation of the telemetry signal
ceased.

AOARGRAROAANNAARANRRARAEAP S EPE~Cananonantdnaninsaantdeannands

SPACECRAFY COMMON NAME~ EPE~C .

ALTERNATE NAPES- 1962 BETA LAMBOA 3, S 38
EXPLORER 15, 00445

NSSOC 10- 62~059A

LAUNCH DAYTE- 10/27/62

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

REIGHT= 44.4 KG

SFONSORING CCUNTRY/AGENCY
UNITED STYATES NASA~OSSA
ORBIT PARAMETERS
ORBLIT TYPE~ GEOCENTRIC
ORBIT PERIOD= 311.4 MIN

EPOCH DATE~ Q0B/0%/64
INCLINATION= 1.0 DEG

PERIAPSIS 300. KM ALT APOAPSIS= 17438. KN ALT
FERSONNEL

PM ~ J.W. TOWNSEND(NLA) NASAGSFC

¥5 = W.N. HESS(NLA) NASA=GSFC

HRIEF DESCRIFTION

Explorer 15 was a spin~stabilizeds solar-cell-powered
spacecratt instrumented to study the artificial radistion beit
produced by the Starfish high-sltitude nuclear burst of July
1962, The backup payload for Explorer 14 was modified and used
for Explorer 15. The instrumentation included three sets of
particle detectors to study both electrons and protons, and a
two~axis fluxgate magnetometer to determine magnetic aspect. A
16-channel PFM/PM time-division multiplexed telemeter was used,
The time reguired to sample the 16 channels (one frame period)
was 0.323 s. Halt of the channels were used to convey
eight-level woigital intformation, and the others were used for
analog information. Buring ground processing of the
tz2lemetered data, the analog inforeation was digitized with an
accuracy of 1/310Cth of full scale. One analog channel vas
subcammutated in a pattern 16 frames long and was used to
telemeter spacecraft temperatures, pover system voltages,
currentss etgc. A oigital solar aspect sensor measured the spin
perica ang rchase, digitized to 0.041 s, and the angle between
the spin axis and the sun direction to about 3-deg intervals.
puring launch the spacecraft failec to despin. The spin rate
ranged from 72.9 to 73.2 rpm during the life of the spacecraft.
The spin &xis pointed at right ascension 8C.97 deg and
declination 20.9 deg.

wmwwnne EPE«ls GRONN=crerccrnrccmcn e cnmccnreccarmremnanmarne

INVESTIGATION NAME~ ELECTRON AND PROTON SOLID-STAYE
DETECTORS



HBSDC 10+ £2-059A-01 INVESTLIGATIVE PROGRAM
CODE EE~¥, SCIENCE
INVESTIGATION DISCIPLINE(S)
PARTICLEL AND FIELDS
MAGNETOSHHERIC PHYSICS
PERSONNEL
PL = W.l. BROWN BELL TELEPHONE LAB
01 - U.,D. DESAL NASA=GSFC

BRIEF DESCRIPTICH
six diffused
were used to

silicon p=-n junction semiconductor diodes
measure the energy spectrum of electrons and
protons fin the artificial radiation belt, Detector A was
sensitive to electrens §n the erergy range 0.5 to 2.8 MeV arg
to protons in the range 2.1 to 4.0 MeV. Detectors B through F
were sensitive to electrons in the range 0.5 to 2.9 MeV and to
protons {n the range 2.3 to 22 MeV. The detectors were
operated in high ard low bias sodes, enabliry discrimination cf
protons from electrons. petectors 0O ard C were located on
protruding omnidirectional mounts with a look angle of about 2
gl sr. The cther tour detectors lcckec perpendicular to the
spin axis ot the satellisn, The detectors fed through
prescalers and Log rate meters vo 16 analog telemetry channels.
tounts were accumulated for 0.315 s every 0.3 s, All data
transmission was §r real time, UsefLl cata were obtainec fres
the experiment trom launch through December 23, 1962.

awmmwne EPEuly DAVISeowessrromcrcrcucnrrrerercsercnanenenmnenen

INVESTIGATION NAME~ PROTON-ELECTRON SCINTILLATION DETECTOR

NSSDC 1D~ B2-059A-(S INVESTIGATIVE PROURAM

CODE EE~8, SCIENCE

INVESTIGATION DISCIPLINE(S)
PARTICLES AND FIELDS
MAGNETOSPHERIC PHYSICS

FERSONNEL
P!l = L.R. DAVIS(RETIRED) NASA-GSFC
01 = J.M. WILLIAMSON NASA~LSFC

BRIEF DESCRIPTICN
This experiment
tiuxes and spectra

was designed to measure the directional
of low-energy trapped and auroral protans
and electrons, 1t employed a S=-mg-thick powder phosphor
scintitlator ccverec wWith 8 1000-A aluminum coetirg.
Acditional absorbers were inserted in the detector aperture hy
a 16-position stepped wheel. The aperture was pointed at 45
aeg to the sgir axis. pue tc the thinness and type of
phosghor, the detector in the pulse mode would respond only to
low-energy ijons, aras, therefore., essentially measured the flux
of perotons that penetrated the absorbers and stopped in the
prosghor. Both the pulse ccuntir¢g rate anc the phototube
current were telesetered once each frame period. Sixteen
readings were telemetered in each wheel position, and thus one
complete set of data was obtained every 256 trames (one wheel
revolution = 8¢ 15). Protcps ir seven enercy rapges were
measured, The high-energy Limit was aboutr 10 Mev for ati

ranges, and the Llow-energy cutoffs were 105, 140, 177, 254,
512, 971, oand 16€3 keV. The erergy tluxes of electrcns ir
three ranges were measured separately using scatter geometry.

absorbers, and the phototube current. The low-~energy cutoffs
were 15, 21, and 27 keV, and the high-energy cutoff was about
16c keV for atll three rarges. The experimert wcrkec well
throughout the Life of the sgacecratt. However, the
directional resolutijon was poor because the spin rave was
higher than planneaq.

cmremm= EPE=Cp MCILWAIN=m=emwemreemrccserncccrnemcccrcnennesesnon

INVESTIG/HTION NAME~ DIRECTIONAL ANO CPNIDIRECTIONAL
ENERGETIC PROTONS AND ELECTRONS

NSSDC 10~ 62-059A~02 INVESTICGATIVE PROGRAN
CODE EE~&, SCIENCE
INVESTIGATION DISCIPLINE(S)
PARTICLES AND FIELDS
MAGNETOSPHERIC PHYSICS
PERSONNEL
PI - C.E, MCILWAILM U OF CALIF, SAN DIEGC

BRIEF DESCRIPYION

The ULSD Particle Experiment consisted of two plastic
scintillator detectcrs, There was a two-level pulse-height
discriminator associated with each detector. One devectcr was
oriented gperpendictlar to the spacecraft spin axis and had a
1€-deg full-angle aperture. tounting rates from the tuwo
viscrimiration levels of this getector yielded informatior cr
directional fluxes of electrons with energies above 0.5 MeV.
The ' second detectcr .was omnidirectional, ana it eparately
geasures fluxes of protons with energies from 40 MeV to 110 MevV
and of electrons with a2nergies atcve about 4 Mev. Coupts ir
each of the four discrimination states were accunulated for 9.3
s onhce each 6&%-s telemetry seguence. In connection with the
cirectionat flunes, it §s significart that 9.3 s is about 11.3
times the spacecraft spin period. The detectors functioned
pormally from Octcter 27, 1962+ untit January 3C, 1763, after
whi¢h no further data were obtained.
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SPACECRAFT COMMON NAME~ EPE~D
ALTERNATE NAHES~ EISLORCR 26+ 5 3C
0

KS50C ID~ GA-(36A
LAUNCH DATE- 12/21/64

LAUNCH SITE=~ CAPE CANAVERAL, UNITED STATES
LAUNEH VEHICLE= DELTA

WeluHT~ 45,8 X6

SPONSORING COUNTRY/AGENCY
UNITED STATES NASA~USSA
ORBIT PARAMETERS

ORBIT TYPE~ GEOCENTRIC EPQCH DATE~ 11/01/76

ORBLT PERIOD~ 184.5 MIN INCLINATION= 1¥.1 DEG

PERIAPSIS~ 171, KM ALT APOAPS IS~  b5eh. KM ALY
PERSONNEL

PY¥ =~ G.oo LONGANELKER NASA=GSF T

P$ = L.R. DAVIS(REVIRED} NASA=GSFC

BRIEF DESCRIPTION

Explorer 256 was a
spacecratt {instrumented to
geomagnet ic field. A

spin~stabilizeds solar-cell~powered

measure trapped particles and the

16~channel PFM/FR time-division
multiplexed telemeter was used. The time requirea to sample
the 16 charrels <(one frame perioc) was 0.2% s. Half of the
channels were used to convey efght-level digital information,
The other thannels were uses for analog information. During
ground processing, the analog information was digitizeo with an
accuracy of 1/500th of ¢tutl scale. One analog channel was
subcommutated in a l4-frame-long pattern and used to telemeter
spacecraft temperatures., power system voltages, currents, etc.
2 oigital sclor aspest sensor measured the spin ferion and
rvhases digitized to 0.035 s« and the angle betaeen the spin
anix and sun direction to about 3I~deg intervals. The
spacecraft systems functioned wells except for some
ungervoltage turnoffs, until May 26, 1967, when the teleseter
failed. The idnitial spin rate was 33 rpm, ana the spin axis
direction was right ascension 272.6 deg and declination 21.5
deg. The spin rate decreased with time to 2 rpm on September
9, 1965. Fcr the btalance of dts Life, the spacecraft was
coning or tumbling at a rate of about 1 rpm,.
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INVESTIGATION NAME- SOLID~STATE ELECTRON DETECTOR

NSSDC 1D~ 64-086A-01 INVESTIGATIVE PROGRAM
COBE EE~B, SCIENCE
INVESTIGCATION DISCIPLINE(S)
PARTICLES AND FIELDS
MAGNETOSPHERIC PHYSICS
FERSONNEL
PI ~ Wl.l. BROWN BELL TELEPHONE LAS
01 -~ LaJe LANZEROTTI! BELL TELEPHONE LAB
a1 - L. NEDFCRD DELL TELEPHONE LAB
BRIEF DESCRIPTION
Trapped  electrons and protens in the earth's van Allen
telts were measured using a combination of six omnidirectional

and directional solid~state
junctions).
Mev, E>3.5
detectors
mev, and

particle detectors (silicon p=n

Electrons were analyzed in the energy ranges E>1

rev, and E>2.5 MeV with the three omnidirectional
(El, €2, E3), and in the ranges E>0.3 MeV, E>0.45
E>1.7 MeV with the three directional detectors (E5,
E6s ET7). Prctons were analyzed in the energy ranges E>10 MeV,
E>27 MeV, ard £>2) MeV with the omnidirectional cetectors. and
in the ranges E>1.5 MeV, €>5.0 Mels and E>16 MeV With the
directional ocetectors, Species discrimination was not always
possible. Omnigirectionat data were accumilated and
teleretered every 1.43 s. Oirectional data were accumulated
for 0.1#5 s and telemetered every C.2Y s. The spacecraft spin
period increased from 0.03 min to 0.5 min during the spacecratt
Life, Proton data were primarily useful in jdentifying wroton
contamination of electron counting rates. The finstrument
behaved well throughout the spacecraft life. NSSDC hag all the
data that exist trom this investigation.
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INVESTIGATION NAME- FLUXGATE MAGNETOMETERS

NSSDC ID~ 64-066A-03 INVESTICATIVE PROGKANM
CODE EE=~3, SCLENCE
INVESTIGATION DISCIPLINE(S)
PARTICLES AND FIELDS
MAGNETOSPHERLIC PHYSLCS
FERSONNEL
PI = L.J. CAHILL, JR. U OF MINNESOTA
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BRIEF DESCRIPTION

The purpese of this experisent was to measure the
vagnitude and direction of the earth's ragnetic field over the
spacecrafy orbit, Theee arthogonal components were measured by
4 boom=mounted biaxial magnetometer during each spacecraft
rrvelution,  Lach axis had a range of plus ang einus 2000 nY
and  an  aceuracy of 5 nT, The sampling rate was 3,13 Hz. The
experiment providec wuseful dota rrom  Launch until June 30,
1965, after which spacecraft tumble rendered tield direction
determination fepractical,

veresnm EPEDy DAVIS mmrmccancrnccnrosmmusnscnrnesnmmnonrennene

INVESTIGATION NAME= PRUVON-ELECTYRON SCINVILLATION DEVEGYOR
NSSDC 1D~ AA~086A-04 INVESTIGATIVE PROGRAM
CODE EE~H, SCIENCE

INVESTIGATION DISCIPLINE(S)
SAGNETOSPHERIC PHYSICS
PARTICLES AND FIELDS

PERSONNEL
Pl = L.Rs DAVIS(RETIRED) NASA=GSFC
01 = J.h. WILLIARSON NASA=GSFC

BRIEF DESCRIPTION

This experiment wag desiglee to measure the directional
fluxes and spectra of loweenesqy trapped and auroral protons
anrd electrons, It employed a S-wg-thick ponder phesgher
s¢ingitiator  with 2 31300~A aluminum coating. Additfonal
shsorbers were inserted §h  the detector aperture by a
1é-position stepped wheel, The aperture was pointed at 45 deg
to the spin axis, Oue to the thirress and type of phosphare
the detector in the uulse mode woule respond only to Low-energy
fons, ands, therefuie, essentfally weasured the flux of protons
trat penetratec the oabsorbars arc stopped in the phespher.
Both the pulse ctounting rate and the phototuhe current were
telemetered once each frame pericu. Sixteen readings were
telemetered fin each wheel positions, and thus one complete set
ot data was ohtafred every 256 franes (cne wheel revoluticr =
8¢ s). Protons §n  seven energy ranges were measured., The
high=eneryy Llimit was about 10 MeV for all ranges, and the
lewsenergy cutctts were 97, 125, 16¥, 29% 495, $70, anc 176¢C
kev., The eneryy ftluxes of electrons in three ranges were
measured separately vsing scatier geometry, absorbers, and the
phototube current, The low-eavrgy cutofts were 17, 33, and 7%
keVy And the high-ereryy cutoff was skout 300 kev 16r all three
ranges.
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INVESTIGATION NAME- OPNIDIRECTIONAL AND UNIDIRECTIONAL
ELECTRON AND PROTON FLUXES

NESDC 1D~  6RA-DABA~(2 INVESTIGATIVE PROGRAN

CODE EE~Bo SCIENCE

INVESTIGATION DISCIPLINELS)
PARTICLES AND FIELDS
MAGNETOSPHERIC PHYSICS

PERSONNEL
Pl =~ C.E. MCILWAIN
VI =~ R.W. FILLILS

U AF CALLF, SAN DIEGOD
U OF CALIF, SAN DIEGO

ORIEF DESCRIPTION

omnidirectional fluxes of 40~ to 110~MeV protons and of
electrons greater thar about & MeV wete separably measurec ty a
plastic scintillator, A second plastic scintillator with an
t-deg half~angle aperture and a look cirection perpendicular to
the spacecratt spin axis separably measured protons above 5,2
MeV and electrons above 0.5 MeV. The ability to distirguish
between the garticle types was due to the presence of two
discrimination levels assocjatec with each detectdy,
liigh=quality ~data transaisgion from this experiment was
essentially continicus from launck until about the midole ¢f
1966, and tien intermittent. NSS0C has all the data that exist
from this investigation.
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SPACECRAFT COMMON NAME- ERS 13
ALTERNATE NAMES~ TRS 6+ TRS 2(H)
coB3s

NSSDC 1D0- 64-040C

LAUNCH DATE~ 07/17/64

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

SPONSORING COUNTRY/JAGENCY
UNITED STATES

WEILHT- 2.0 KG

DOD-USAF

INITIAL ORUBIT PARAMETERS
ORBIT TYPE- GEOCENTRIC
ORBIT PERIOD~ 2854, MIN
FERIAPSIS- 250, KM ALY

EPOCH DATE= 07/17/64
INCLINATION~ 36.7 DEG
APOAPSIS= 120317. KM ALY
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PERSONNEL
PR = J,N, DENNEY(NLA)
PS = Jol. VETTLUNLA)

TRw SYSTEMS Caoup
AEROSPACE CORP

BRIEF DESCRIPVION

ERS 13 was & spin-stabilized tetrahedron that wejghed 2.1
k3 and measured 22,86 c¢w along eech trisngular edge., The spin
rate vas approximately 10 rpms and power was obtainad by scolar
cells. The satellite carries » scintillation counter and »
solic=state oetector to measure electeons and protons in the
rediation belts, Hecause of the Low (108 mW) transmitter power
at 136 MHz, ro data uere obtsined beyond & earth radit (40,250
km). The transmission was normal from launch until October 20,
1964, vhen the transsitter became intermittent, A PAN/FN/PR
telemetry system using IRIG (Inter-Range Instrumentation Group)
channel %5 was employed.
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INVESTIGAYION NAME~ CHARGED PARTICLE PETECTORS
NSSOC ID~ 64-040C-03

INVESTIGATIVE PROGRAN
NUCLEAR DETECTION

INVESTIGATION DISCIPLINE(S)
PARTLCLES AND FIELDS
MAGNETOSPHERIC PHYSICS

PERSONNEL
Pl ~ Jol. VETTE
01 ~ J.B., GARDNER

BRIEF DESCRIPTION

The experiment ¢onsisted of (1) a Lithium=drifted silicon
detector to meazsure separately electrons above 700 keV and
protons betaeen 12 and 23 MeV, and (2) a plastic scintiliation
counter to measure separately electrons above 3.5 MeV and
protons between 39 and 50 MeV in the radistion belts. The
photomultiplier tube used with the scintitiation counter showed
# change in gain around September 27, 1964. Both detector
systems were oanidirectional and used togarithmic count rate
meters to convert rates into analog signals. Tuwo pulse-height
discriminators were used with each detecior to provide the four
measurements., NS5DC has all the oata that now exist tros this
investigation.,

NASA=GSFC
TRW SYSTEMS GROUP
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SPACECRAFT COMMON NAME=- ERS 17
ALTERNATE AAMES~ QRS 3, ORS 3(A)
fise6o

NSSDL fb~ £5-088C
LAUNCH OATE~ [7/20/65

LAUNCH SIYE- CAPE CANAVERAL. UNITED STATES
LAUNTH VEHICLE~ ATLAS

WEIGHT= 9.5 KG

SPONSORING COUNTRY/AGENCY
UNITED STATES DOD=USAF
ANITIAL ORBIT PARAMETERS
QRBLY TYPE~- GEOCENTRIC
ORBIT FERICD~ 2591, MIN
PERIAPSIS~- 207. KM ALY

EPOCH DAYE» 07/20/65
INCLINATION- 34.4 DEG
APOAPSIS~ 312012, KM ALT

PERSONNEL
PP = JoR, DENMEYINLA)
PS = Ja.l. VETTEINLA)

TR SYSTEMS GROUP
AEROSPACE CORP

BRIEF DESCRIPYION

The Ervironmental Research Satellite 17 carried a set of
tive radiation detectors designed to nmeasure -cherged particles,
X rayss gawma rays, and cosmic rays {n the Dhear-earth
environment, The satellite was spin stabiliZed with 3 spyn
rate of aspgreximately 6 rpm. A 16-channel FAMZEM/PM telemeter
using @ subcommutator and IRIG (Inter-Range lnstrumentation
Group) FM charnel 5 was emcioyed. Each channel was saspled for
4.5 s every 72 5. Data coveraye was obtained at about an 86%
level {for the initial 4 weeks of operation and at shout a 26X
level thereafter wuntil November 3, 1965, when the transmitter
ceased., Approximately 1500 h of data were oObtained.
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INVESTIGATION KAME- CHARGED PARTICLE DETECTORS
NSSDC 1D~ £5-058C-01 IMVESTIGATIVE PROGRAM
NUCLEAR DETECTION

INVESTIGATION DISCIPLINE(S)
PARTICLES AND FILELODS
MAGNETOSPHERIC PHYSICS

PERSONNEL

Pl = Jl. VETIE NASA=GSFE
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GRIEF DESCRIFPTION

Detectors sensitive to trapped particles included a
Lithiumedritted silicon device ftor detecting elecvrons abave
320 AeV and protons from 5 to 21 MeVs, a plastic scintiliation
seunter for electrors abicve 300 heV and protons from 3.5 tg 27
Meve and s shielded wodium fodide scintiliation counter tor
electrons above 3.2 MeV and provony above 3% MeV, The pulse
sfynal from each of the three detectors was fed to two intenral
gutse=hefght discrininators. The jgulse Cutputs of the leuwer
Llevel discriminators ameasured electronss and those from the
higher level discriminators mesasured protons, fgur of the sin
outruts were fed separately inte twe logaritheic count rate
meters, one for high and one ftor low count rates, The Lithium
ard  sodium hiph=level discriminator cutputs vere each tedg into
e single~rate meters, The 10 analop voltages from the rate
seters and 3 cuwasi=cigitel cutput froe the Lithium high=tevel
discriminator were vach telemetered on 2 sefarate channel and
sampled for 4.% 5 every 72 s The lowecount=rate channel for
electrons greater than 3,2 MeV fafled on July 23+ 1965, Atl
other channels ¢t this esperisert cperatea until the cessatien
ot telemetey, Atl ot these detegtor systems were
omaidirectional encept ftor the plastic seintitlation counter,
which had & ccrical field of view with a 4%5~deg halt=angle,
NSSDC has atl the data that now enist from this investiraticn,
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INVESTIGATION NARE= X<RAY DLYECTURS
NSSDC lo= 65-088¢-¢2

INVESTIGATIVE PROURAN
NUSLEAR DETECTION

INVESTIGATION DISCIPLINELS)
SOLAR FHYSICS

PERSONNEL
PL o= Jubs VEITE
01 = L,t. PETERSOA
01 = J.h. NATTESON

BRIEF DESCRIPYION

Three EON 6213 Uedger tubes were mounted atong three
mutually perpendicular axes. The confcal field of view ot each
getector wds apprexisately a S50=deg hslt=anyle. The outputs ot
these three detectors were added together any converted by a
togaritheic ccurt rate meter fric ar analog valtage. A
quasi=digital output for low rates vas obtained by measuring a
sumnmed scale ot 4 and scale of o6é., The analeg anc
guas i=digital chopnels were sampled for 4.8 3 ¥very 12 8. tThe
detector system was sensitive to solar ¥ rays in the 1= to 14=A
range  and  to electrons above 40 keV., This system faited on
September 1%, 1965, The sum ai the output of the three
erthegonal sotar cells, with the saxée Ldok anglex as the
detectors, <as used to give crude solar aspect intormatiaon,
NSSDC  has atl the cata that now exist from this investigation,

NASA=GSEC
U GF CALLIF, SAN PLEGO
U OF CALIF, SAN BIEGO
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INVESTIGATION NAME~ GAMMA-RAY DETECIOR
NSSDC I0= 65-0H8C=-LY

INVESTIGATIVE PROLRAM
NUCLEAR DETECTION

INVESTIcATION DISCIPLINELS)
HEGH ENERGY ASTROPHYSICS
GAMNA=RAY ASTRONQMY

PERSONNEL
PL = Jole VEITE
0f = L.,E, PETERSON
01 = J.L. MATTESOM

NASAGSFC
U OF CALIF, SAN DIEGO
LU OF CALIF, SAN DIRGC

BRIEF OESCRIPTION

An  omnidirectional phoswich=type scintillation counter
Mas used tO  measure pammas rays between 30 keV and 10 MeV and
also td proviae a4 wmeasure of the tcral cosmicoeay flus fer
protons greater than 3IC MeV. The ftive-level ditferential
analyzer provided an energy Lloss spectrum in the 0.03~ to
G.1=meV, L,3= to C.2=PeV, 0.3= to 1=KeV, 1= to J-MeV, and 3= to
ic-neV ranpes. Ar drtegral oiseriniratcr proviced a cesmic=ray
channel for energy (Oosses above 10 MeV,  The lowest level
channel was converted to an anatog veltage using o loygaritheic
count  rate meter, 1his chanrel was sawpled for 4.5 x every 12
S The integrat cosmic~ray channel wvas converied to an analeg
valtage in a sixilar fashion but was sompled for 4.5 5 every
876 5. ALL other channels were scaled downie and the summed
eutput ot scalers was samplec every %76 s, The chargec
particle rejection feature of the phoswich ¢ircuit failed at
Launche and the irvegral discriminator channel rate decreasea
to nearly rero by August 5. 196%, because of an amplifier
saturation, The irterpretaticn of tle cata from this acetectier
§8  diffticult uvecause of the vatious malfunctions. NSSDL hag
all the data that now exist trom this investigaticn.
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SPFACECRAFT COMMON NAFE~ ESA~GLEOS |

ALTERNATE NAMES~ GEQS» ESGEO
09731, £54 GEOS
GECS 1

ORIGINAL PAGE I3
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WElulT= 27340 Ko

ASSOC 10~ 77029

LAUNCH DAYE- c4/20717
LAUNCH SITE= CAPE CANAVERALs UNJITED STATCS
LAUNCH VEHICLE~ DELYA

SPONSORING COUNTRYZAGENCY
INTERNAYIONAL £5A

INITIAL DRUIT PARANLTERS
QRILT TYPL= GEOCENVRIC COMMENSURAT  EROCH BATL= 04/25/717
CRAIY FERICO~ T20.06 MIN EMCLINAYION= 26.2% pEG

PERLAPSIS~ 2138, KM AL APOARS 5= Jb3ST. KM ALT
PERSONNEL

PP o= D,E, PULLINGER ESALSTEC

s = K. KNOTY ESA-LSTEC

BRIEF DESCRIFTION

The E5A-GF0S ) spacecraft was to have been the (irst
satellite pilaced i the equatorial geostationary orbit that vas
dedicated corpletely to scientific measurements,
unfortunately, a Llaunch vehicle failure ade it impossible to
achieve this orbit and resultea fe the decision to place the
spacecratt in o 12-h, commensurate, final orbit where the
instruments could make the planned weasurements for avout 6 b
each revotuticn between ® and 7 carth raaiia.  Jn this orbit the
afssion @ still able to serve as & core or fefefence
spacecraft fer the International Magnetospheric Stuny UINS),
and carried out plenned correlative measurements with extensyve
grouni=based networks in  Scandinavia ang  conjugate point
measurements betwcen a  station in Iteland and in Antarcticu.
tn addition, betause of 9 second cafly apogee at o difterent
geoyraphic rositions correlative measurements with 1INS
ground=based netwerks in  Alaska ard western Canady vere also
carrfed out. Yhe payload consisted 0f ingtruments to measure
(1) de  snd st electedic and magnetic fieldss (2) gradients of
the magnetic fieldi (3) thermal and  Suprathermatl plasma
carallel and perpendicular to the sagnetic fields (4) enerygy
spectra, angule,  distribution, and composition af positive
fongi  und  9)  angular  distribution and  eneryy spectra of
energetic electrons any | rotons, In the tollowing NSSDC
expecinest deseriptionss €54 Tap.  b300 was divided into five
teparate experiments: 77-029A-05, ~06s =07, =10, and ~11, A
detafled desefi:vion of the payloasd can be found in K, hnoti,
ESA Scientifie and Technical Reviews vo 1y ppe  173+198, 1975,
The spacecratt was cylindrical vwith & height of 1,381 re 1he
total mass exclusive of propellants aas 273,06 ky, Thore were
touP teiescopic axial booms of 2,.5-m {enaih Tor the wire=mesh
spheres of #n  ac alectric field experimenti two 20-m cable
booms  tor magnetic and electric tield sensors ond for an
excitation artenna for plagma resonancoss ang two locking
radiant kooms of 3I~=m length tor a varfety of instrusents,
There were six hydrazine theusters: two wvere to tilt ano
precess the spacecraftt, (w0 were used to modity tlie orbit so
the longitude of the spopee could be moven 10 different
geographic lecations, and  two were used for spih up and $pin
doen, The spin rate wos nominally 10 rpm, Since this mission
was planneg fer the geostationary orbits no storage of uata was
praovided, Data were tetemetered fn real time at 137.90 MH2 (186
and  TAA BPs) snd At 2299.5 Mita (11,91 or 95.3% kbksd). Altitude
seasurements were Obtained by & sun sensor, dual tnfrared carth
sensor,  and  accelerometers. Power was supplicu by 7200 solar
cells mountec on the cylinarical spacecratt surface. £
prevent spacecraft ditterential chargings P63 af the surtace
was made electrically conusucrive. Uecause of the importance of
the magnetic field @vasurementss the spacecratt resiaual {iela
4¢  the magretopeter was made less than 0,3 ntf. More getafled
information on the spacecratt can be found in ESA Bulletin. n,
Q¢ May 1877,
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INVESTIGATION NAME= WAVE FIELD IMFEDANCE

NSSRC I~  77-029A=11 INVESTICATIVE FROGRAP
SCIENCE

INVESTIGATION DISCIPLINE (52
PARTICLES AND FLELDS
MAGNETOSPHERIC PHYSICS
SBEACL PLASMAS

PERSONNEL
rr - C BEGHIN CIRS+ CTR FOR SPLCYTRUM
a1 = p, DECREAU CNRES, CTR FOR SFECTROM

BRIEF DESCRIPYION

This frvestigation {part of ESA Exp.  $=300) made use of
one set ot electric mesh spheres wounted on the eng ot the
axial cooms (part ot 77-C29A~10, Ungstrup) and the two vitreous
carbon  spheres mounted on the end of the 20+m ragial booms
t17-02%a~-07, Pedersen) . The wmesh spheres were used as
transmitiing elements for freguencies feom C.2 to 76 Aht. The
self-impesants of these spheres arg the mutual  impedance
hetdeen the mesh and tonp=boom carbon $pheres were medsured.
Stranyg  resonances at  the hybrid  rescnance  freguencies anag
anti-resonances ot the gyro {regquencics were used (O getermine
the deasity of the gurrounding plasesa. Frequencies up 1o 3450
Hy could be telemetered directiys ang sweep=frequency analyzers
and a digital correlation couty wve employed to obtain
dute=correlation snd/or crossvcorrelation up to 17 kHz with
selectable banduwidths of 2.% 5.0, OF 10.0 KHE.
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INVESTIGATION NAME~ LOW-ENERGY JON COMPOSITION

NSSDC ID=~ T77~029A-C) INVESIIGATIVE PROGRAN

SCIENCE

INVESTIGATION DISCIPLINE(S)
PARTICLES AND FIELDS
MAGNETOSPHERIC PHYSICS

PERSONNEL

Pl =~ J, GEfSS U OF DERANE

Pl = #.R. ROSENSAUER MPI=AERONOMY

01 = P.X, EDERHARDY U OF DERNE

61 - H. BALSIGER U OF BERNE

01 = A, GHIELMETY] U OF BERNE

03 - H, LoloL MPI=EXTRATERR PHYS
01 = D.T. YOUNG LOS ALAMOS NAT LAB

HRIEF DESCRIPTION

This instrument (ESA experiment 5-303) measured the
energy, angular distribution, and compositinn of positive jons
using 4 cylirdrical elecvrostatic asnalyzer followed by »
crossed electric and magnetic field analyzer to select the
energy and velocity. The energy (ger unit charge) rangec from
0.001 to 17.2 kev in 32 steps with a delta E/E of 0,03 and a
mass range of 3 to 140 u in 64 logarithmically spaced sters,
There was a therral mode in which a retarding grid in the
entrance slit was used for analysis below 0.1 kev. ALL
particles that cvercave this grid vcltage were accelerstes tc 3
keV hefore entering the electrostetic snalyzer in its lovest
energy steps where both analyzees weére transparent. The device
viewed perpendicular to the spin (2) axis. For low-energy ions
the acceptance angles were plus ¢r rirus 6 deg {n aafauth and
plus or minus 30 deg in elevation (referenced to the 2 axis).
for the highest energiess these angles decreased to 3.5 and 7.1
gegs respectively, Three percert ct the Jors leavirg the
electrostatic analyzer were counted by a thanneltron. The
remaining 97X ecntered the crossed electric and magnetic field
analyzer and the output was detected by an electron multiplier.
This sijnal was gulse~hefght analyzed by one fixed and cne
variable discrininator to obtain tetter wmass disc: imination.
The main purpose of this investigation was to jdentify the
seurces of Llow erergy particles ir the regnetcsphere. Tiwe
variations ot the helium/hydrogen ratios the degree of
jonization of heliur and oxygen, and the isotopic abundance
rstio of helium 3/helium & could be measured to deteraine these
sourees, Early dr the lite ot tFy sateitites a correlative
experiment with the cesjum jon neutralization gun on ATS 6 was
performed when the two satellites were within several ka and on
the same magnetic tield line., The ATS & gun was firec for some
period commencing about 1 b prior to the ESA=GEOS 1 satellite
crossing the magnetic field line so that cesus fons would have
time to populate the flux tube and, subsequently, be detected
by this experiment. This was tre first of this type of
controlled active experiment between tuwo satellites,
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INVESTIGATION NAME~ MAGNETIC WAVE FIELDS

NSSDC ID~ 77-02YA-C6 INVESTIGATIVE PROGRAM

SCIENCE

INVESTIGATION DISCIPLINE(S)
PARTICLES AND FIELDS
MAGNETCSPHEKIC PHYSICS

PERSONNEL
Pl - R,E. GENDRIN CNEY
01 = J.Me EICHETC CNET
01 = E. UNGSTRUP DANISH SPACE RES INSY

LRIEF OESCRIPYION

The fnstrument (part of £SA Exp. S~-300) used two setz of
thiee=axis search ¢cil magnetcweterss cre tor the ULF/ELF rarge
0.1 to 450 H2) and one for the VLF range (0.3 to 30 kife),
Each search cofl consisted of o high-cermeability materfal with
a bigh densfty gick=up winding. Easch set of the three coils
was buflt inte a2 single agser~ly and mounted on the locking 3-a
booms at a distarce of « # frce the spacecraft. Typical
sensftivities of these sensors in unjts of nT per sq root of Hz
were J.0E-1 &t (.3 Hzs 2.0L~4 at I H2, 4na about 3.0E-6 at 1
kHZa These sensors and some associated electronics consfisting
ot (1) a lurge number of channet<selection scitches, (2) a
number of bandpass filters, (%) sir swept-trequency analyzers
(SFA), (4) a digital correlater. and (5) eight stepped-qain
arplifiers, comprise part of the ESA wave experiment 5-300,
These components were employed for the sensors described in
77=039A~07 (Pecerser) and 77-029A=1C (urgsteup)s and also the
investigations describes {n 77-029A~05 (Petit) and 77-029A-11
(leghind. Six anatog channels of 450 Hz benduidth and the
digital «correlatcr cutput were trarsmitted via the 95.25 kbs
telemetry mode. The 5FA covered the frequency range up tc 77
kitz  in 256 partly overlapping steps. The correlator provided
an  auto-corfelogram of 1238 points within 29 ms., 1ts banduidth
ccula be selectec te  be 2.5+ S5.00 or 10,0 kHz.
Cross~correlograms bhetveen two sensors could be provided. The
correlator c¢ould algo operate in a time-sharing mode hetween
avto~correlatior arc cross-corretation.
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INVESTIGATION NAME~ LOW~ENERGY ELECTRON AND PROTON PIYCN
ANGLE DISTRIBUTION

NSSDC 10~  717=029A~04 INVESTIG/YIVE PROGRAN
SCIENCE

INVESTIGATION DISCIPLINE(S)
PARTICLES AND FIELDS
MAGRETOSPHERIC PHYSICS
SPACE PLASHAS

PERSONNEL
Pl = B.K.G,HULTEGVISTY
01 - H. BORG
01 = L.,A, HOLMGREN

KIRUNA GEOPHYS INST
KIRUNA GEOPHYS INSY
KIRUNA GEOPHYS INST

BRIEF DESCRIPTION

This insteument (ESA esperiment 5+310) wmessured the
energy and pitch angle distribution of electrons and protons in
the energy range 0.2 to 20 keV with extensive angular coverage
concentrated in the Loss cone region. The experiment cf Milken
(171-029A=01) was complementary 1o this one and entended both
electron and proton observations to higher energy ranges. The
purpose of this investigavion was to faprove the understanding
ot auroral cgarticle acceleration and precipitution mechanisas
ty comparirg near-equatorial particle distributions with
coordinated ground-based observations at the Yoot of the
magnetic field Uine. High temporal and spatfal resoluticn of
the instrument was provided to study wave~particle
intersctions. A totel of 10 curved-plate analyzers with
channel electron multipliers for particle devection were used,
Atthough normally efght anslyters were used to detect electrons
ard tWwo to detect protons, & cofplex arrangement with four
separate HV supplies allowed independent switching of four
detector grougs. The analyzing plate voltages could operate in
4 stepping sodesr a sueeping mode, or a constant-voltage mode,
In additions, the time accumulation could be varied with »
nominal frase duration of 43 ms, Howevers this curation coula
be decreased by a factor of four at the expense of obtaining
data from certain detectors in those cases where fast tewporal
varistions were encountered in the Lloss cone. The energy
intervals {n the stepping wode consisted of 32 energy steps.
The eight normal electron snalyzers, with a yeometric factor
(G) of 3.0E~4 sq cm sr, consisted of four narrow~angle (2 deg «x
2 deg, delta E/E 0t 0.11) and tour wide-angle (8 deg x 7.5 degs
delta E/E of 0.09) devices. The tuc normal protan anslyzers had
delta E/¢ of 0,13, aperture of & deg x 3 degs, and & of 1.0E-3
19 ¢a  sr. Aperture anguler widths refer to elevation and
azimuth, respectivelys, in relation 10 the spacecraft spin axis,
This experiment planned to rely heavily on real-time ground
computer control, This was possfble over the eastern longitude
spogee in view of the ESA-GEOS 1 ground station sntanna at
Michelstadt, Federal Republic of Germany, but not for the other
Jaily apopee cver the Pacific Ocean.
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INVESTIGATICN NAPE- TRIAKEAL FLUXGATE MAGNETOMETER

NSSDC 1D~ 77-029A-09 INVESTIGATIVE PROGRAM

SCIENCE

INVESTIGATION DISCIPLINE(S)
PARTECLES AND FIELDS
MAGNETOSPHERIC PHYSICS

PERSONNEL
P - F. MARIANL U OF ROME
o1 - n. CANDIDI CNR, SPACE FLASRA LAB
0] = 0.R, FAIRFIELD NASA-GSFC
or =

E. ARATA CNR» SPACE PLASMA LAB
BRIEF DESCRIPYION

A triaxjal fluxgate magnetometer wWas eaPiOyed foOr
strultaneous wmeasurements of the three components of the
magnetic field. The frequency range covered by the instrument
extended frce do up to 5 Hz. In the normal orfentation of the
sateliite, the main component of the field coincided with the 2
axis of the {nstrusent, which was sligned with the spin axis of
the satellite. The experiment was designed with two
sensitivity ranges for the X and Y components tor which the
ragnetic fielo cowponent was onty a fraction of the total field
and was modulated by the rotation of the spacecraft. This last
feature made the range switch technique preferable to a bias
offset technique. The tvo selected sensitivity ranges were
flus or minus 60 n¥  and plus or winus 180 nT respectively.
Along the 2 axis, where the field was higher and not modulated
by the satetlite rotations a single sensitivity range of plus
cr minus 60 nT was used. The signal was kept within range by
sugerimposing positive and negative bias Levels of 68 nT eachs
such that a range of plus or ainus 480 n1 with a constant
quantization error of olus or einus 0.125 nY using a 9-bit
digitianticn was obtained, The nojse level 0f the sensors was
comparsble to this quantization error. This instrument becawne
sat:zated at gesntentric distances less than about 4.5 earth
radii.
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INVESTIGATION NAME~ 0C FLELDS BY DOUBLE PROUE

KSSDC J0~= T7~029A-07 INVESTIGATIVE PROGRAM
SCIENCE
INVESYIGATION DISCIPLINE(S)
MAGNETOSPHERIC PHYSICS
TONOSPHERES AND RADIO PHYSICS
PERSONNEL
Pi - A, PEOERSEN ESA~ESTEL
ol » D, JONES BRITISH ANTARCTIC SURV
0} ~ K, KNOTY ESASESTEC
01 = RoJ oL ,GRARD ESA~ESTEC

BRIEF DESCRIPTYION

This instrurert (part cf €SA Expe $~300) corsisted ¢f two
vitreous carbopn spheres mounted at the tips of the 20-m cable
booms, which  extended radially from the spacecraft
perpendiculae to the spin axis, This finvestigation was
ccncerned with the o¢ single-axis electric field analysis. The
two output signals were evaluated in terms of oc electric field
and condjtioned fcr further treatwent in the analysis of ac
electric tields, The output from one sphere wnas
signal=conditioned on a linear scale whereas the differential
output from the two spheres was compressed logarithmicatly. 1In
addition, the two outputs were passed through 450 Hxz to 77 k2
filters. These filtered sfgnals were differenced and atl three
signols Jere made avallable for analysis by the sueep~frequency
anevzere and digital correlator as part of the 77-029A~05
(Fet1t), 77-029A=10 CUngstrup)s, and  T77-0294-01 (Beghin)
jnvestigations. The sensitivity of this probe was about 1.QE-4
V/im at dc and 1.0E~5 volts per meter per square root of hertz
for ac,
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INVESTIGATION NAME= VLF FuASMA RESONANCES

NSSDC 1p=- 77-02%A-05 INVESTIGATIVE PROGRANM
SCIENCE
INVESTIGATION DISCIPLINE(S)
PARTICLES AND FLELDS
MAGNETOSPHERIC PHYSICS
SPACE PLASFAS
PERSONNEL
Pl ~ N, PETIT CNEY
0l = JoMm. ETCHETO CRET

BRIEF DESCRIPTION

This fnvestigation <(part of ESA experiment §=30¢)
utilized the 20~ bcers (normal tc tvte spacecraft spin axis) as
s dipole antennas and the carbon spheres (part of 77-02%A=07,
Pedersen) as the recefving element. Frequencies from 0.3 to 77
kHz were employed. Cn transmissjor cf a VLF sfgral of Llimites
duration, a transtent signal was observed for a much longer
period than the pulse lengths provided that the spectrum of the
transmitted signal included one of the resonance trequencies of
the plasma. The antjent plaswa dersity could be inferrec tron
the determination of the resonant frequencies. Received
frequencies up to 450 Hz were telemetered directly, and six
sweep~frequency analyrers and a digital correlator provided
auto~correlatiors ard crcss~correlations up te 77 Khkz.
Bandwidths of 2.5+ 5.0s Orf 10.0 kHz could he selected for the
correiator.
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INVESTIGATION NAME= ELECTRIC WAVE FIELDS

NSSDC ID~ 77=-029A-10C INVESTIGATIVE PROGRAM
SCIENCE
INVESTIGATION DISCIPLINELS)
PARTICLES AND FIELDS
MAGRETOSPHERIC PHYSICS
PERSONNEL
Pl = E. UNGSTRUP DANISH SPACE RES INST
0l =~ A. BAHNSEN DANISH £4ACE RES INST
BRIEF DESCRIPTICN
This investigation (part of the ESA  5-300 wave
experiment) emgloyed four mesh spheres mounted at the end of
the 2,5-m axial - booms., Dffferential measurements from these
sensors provided the ¢three vector components of the electric

tield. Frequencies from 50 Hz to 77 kHz could be analyzed with
the sueep-frequenty analyzer and the digital correlator,
Frequencies up tc 450 Hz could te telermetered directly, ano

auto-correlation and/or cross-correlation of the sensor outputs

up to 77 kHz coulc te accomplisheo with selectable bandwidths
ot 2.5, S.0, ofr 10.0 kHz. The sensitivity of the mesh sphere
grobes at 10 kHz was 1.0E-6 velts rer reter per square root of
Hz.
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INVESTIGAYICA NARE~ ELECTRON AND PRCTON PITCH ANGLLE

DISYRIBUTION
NSSDC D= T7+029A-0) INVESTIGATIVE PROGHAM
SCIEMNCE
INVESTIGATION DISCIPLINE(S)
PARTECLES AND FIELDS
MAGNETOSPHEREC PHYSICS
PERSONNEL
Pl =~ B WILKEN MPI=AELRONOMY
01 = 6. PFOTIERCDECEASED) MPL-AERONOMY
01 ~ E. KEPPLEK MEI-AERONOMY
01 = A, KORTH MPL=AERONOMY
o1 =~ 4, MUENCH MPI<AERONUMY
BRIEF DESCRIPTION
This instrument (E5A experiment $-321) weasured the
energy and pitch angle dis2ributfon of higher energy electrons

and protons than the exgeriment of Hultqvist (77-029A-04), and
was complementary to that instrument. The detector system
consisted of two separate magnetic spectrometers for electrons
with twg proton telescopes associated with each of the maynets
that served to focus the electrons away trom the proton
detectors, There were five rectangular solid-state detectors
mounted alony the focal Line of each spectrometer to measure
the electrors, fach spectrometer covered an angular aperture
in etevation angle (relative to the spin axis) of 60 dey. The
two deflecticr magnets werc positioned 50 that elevatjon angles
(referrec to the spin axis) from 10 to 120 degs on 10 dey
centers, were covered for electrons, giving elevation angles of
23, 46+ 83, and 106 deg for the proton telescopes, These
telescopes consisted of a front surface-barrier detector and a
rear solfd<state detector. Electron energies from 30 to 2C0
kev and proton energies from §.04 t6 1.4 MeV were covered: The

effective angular aperture for protons was 10 deg x 4 deg
(elevation x az2iguth) end for electrons was 6 deg x 4 deg.
Geometric factors §n unfts of 1.CE-4 sq cm sr were five for
protons and one {for electrons., A 12-channel pulse~height
analyzer (PHR) for protons could be used for any one ot the
four front detectors, provided a front-rear coincidence was

detected, and a 1S5-channel #HA could be used for any one of the
16 electron detectors. The singles rate for one of the four

groton detectors and the coincidence rate from one of thé four
proton telescopes c¢ould be selected. There were three modes
for data selection: mode 0, integral count rates and spectral

measurements for all 14 detectors; mode 1, integral count rates
and spectral measurements for four detectors (good time
resolution on fnteyral rates)’ and mode 2, integial count rates
and spectral measurements (good time resolution for energy
spectra)s, The minimum vime for o complete spectrum was 688 ms;
the minimum time for integral flux varjations was 43 ms. The
spectral measLrements had a resoluticn of delta E/E=C.35,
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INVESTIGATION NAME~ THERMAL PLASMA FLOW

NSSDC 1D~ 77-029A-02 INVESTIGATIVE PROGRAM
SCIENCE
INVESTIGATION DISCIFLINE(S)
PARTILLES AND FIELDS
MAGNETQSPHERIC MHYSICS
SPACE PLASMAS
PERSONNEL
Pl = Gu.bL. WRENM U COLLEGE LONDON
01 = R.L.F.HOYD U COLLEGE LONDON
o1 - K. NORMAN U COLLEGE LONDON
01 = Wad. RAITT UTAH STATE U

BRIEF DESCRIPYION

This instrument (ESA experiment 5-302) employed two
hemispherical electrostatic analyzers mounted on one of the
tccking boons for the measurement of electrons or protons over

the range 0.5 to 500 eV arrfving close to parallel and close to
gerpendicular to the local magnetic field, The energy range
was covered 1in &4 steps with a relative eneryy resolution of
0.11. One analyzer had 1{ts aperture pointing along the
negative I spin axis with an opening angle of 18 deg x 18 deg
groviding a geometrical factor (G) of 6.0£-4 sq cm sr. The
c¢ther analyzer mace an angle ot 10C dey with respect to the +%
axis with an opening angle of 8 dey x 30 deg providing a G of
5.0E~4 sq cm sr. Both detectors had to measure fhe same type
of particles at the same 1time, The collimators of these
instruments could be set at any voltage from =28 to 432 V in
steps of 0.1 V to compensate for the potential difference
betueen the instrument ano the undisturbed plasma environment.
This voltage was used to determine the spacecraft potential.
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SPACECRAFT COMMON NAME- ESA~GEOS 2
ALTERNATE NAMES= 10981



NESHC 1D~ TH=0TMA

LAUNCH DATEw DY/1A0N
LAUNEI STYE« CARE CANAVERAL: UNITED RTATLS
LAUNCH VENICLE= BLLTA

SPONSORING COUNTRY/ZAGLNCY
INTERNATIONAL

INITIAL ORBLT PARAMETELRS
URBIT TYBE« QLOCENIRIC
QRUIT PERIDDe 143) .2 MIN
PERIAPSIS= 35610,5 KM ALY

WETUHT» 21346 Kb

CRRCH DAYE= 08/06/1H
INCLINATION= 0,772 %r
APOAISIS= SUTT4.1 KM ALY

PERSONNEL
PH o= Dybe  NULLENGER CSA=LSTEC
PSS o= K, KNUIY CSA=LSTLE
HRIEE BLSCRIPTION
LSA=GEQS 2 was  the ftirst spacecraft placed n an
eauatortal yeastationary arbit dedicated completely to
sclertttic  moasurenerts, The spicecrafl xerved ax a core or

reference spacecraft for the International Magnetosphesric Study
(IM3) and careied out correlative ceasurenents with extensive
groued=hased netucrks 10 Scandioavids  Yhe payloeg conkisted of
instruments 10 meéasure (1) de  and ac electric and megnetig
fletusd (22 gredient of  the magnette fieldd €3) thermal and
suprathermal plaima parallel and pecpendicular to the magnetis
[REITH %) erergy SfeCtEn, argular  disteibutions are
compasttion  of poasitive tonwd angd (5) angular distribution and
energy  Mpectra of  epergelic electeons  and pegtons,. In the
NESUL  experimert a¢kgriptions whict tollowe ESA Bapy 5=300 was
descrthed an  five teparate experitentist TH~0T32~=082 =06+ =0,
w10, and =1le Yhe spacecratt was cylindricatl with & height of
16328 ma Yhe total mavs, excluding propellants, was 2736 Ky
there were four telesgopfc anfal bocnw 2485 o in length for the
wite mexh spheres Dt an ac electric fielyd experiments tuwo 204m
cable  booss 1or maguetic and electric {ielu sensors and for an
excitation  antenra  far plaswa  resonancess and  two loeking
Pagtant  hooms 3 p In length 107 A vartely 6f fnsseumerts,
There were six hydeating theusters? tw0 (o t1lt and precess the
spacecrattes  tvo ta modity the arbi® wo the tangitude of the
apoyger  foulg  Le changeur, abd twe for spin up and spio ggwn,
The spin  rate wux nomitally 10 gy Data were telemetered in
real vime ot 137.2 Mg OH6 and Y44 Lps) and at 299,45 Mhg
(1191 or 95,25 KBa) s Attftudy measyrements were ohitatned by a
Rull Rensof, o dual intrared eartn senpscrs, Ind accelerometers,
Hower was  supplisn by 7230 solar cells mounted on  the
$patecratt suriaces Yo prevent spacotrfalt differential
chargtngs 96X ¢l the surface way eluectricatly conductive,
Hecause of the Importance 0f the maynetic tleld aeasirementxe

tive  spacecvalt rosideatl tield at the magnetometer was only 8,3
nl, Except tor minoe modificatfans Lo certain experimentis,
this  spacecratt arg fts fnstruments were fdentival to ESA=LEQS

L (21=029A)s  More detatled {nfermation can be found (n €8A
pulletin, n, 95 May 1977, udecauxe ore solar panel developed a

short  circutt  so00n after launche a number of the experiments
were  abrle  to ebtafr useful dvata fer only one halt of the xgir
pertod.
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INVESTIGAYION NAME~ wAVE FIELD INPEDANCE

NSSDC ID=  TH=0T71Aw)] INVESTIOATIVE PROURAN
SCTLNCE
INVESTIGATION DISCIRLINE(S)
PARTUELES AND FRELDS
HAGNETOSUERIC PHYSICS
SPACE FLASMAS
PERSUNNEL
T DEGHIN CNRS, CTR FOR SPECTROM
QL = Py RECREANM CNRS, CTR FOR SPECTRON

HRIEF DESCRIPTION

This Anvestigation uas part of CSA exneriment  $=300 ani
mae Use O ofie sq) Of mash electric sphares mounted on the end
af  the wxtal boory Cpart of TR=Q7)A=1Q¢ Ynastrup) wnd the two
viteeous  carhon  spherws mounted on the end of the 20~ rudial
books  CTH=0T1A%07, Pedersen), The mesh sphures were Used as
transmitting elementy ftor frequencies from 0.2 to 74 kese The
selteimpuoance of these spherdr ard the mutual  Empedarce
hetween  the mesh  and Long»boom carbon 3pherey were messured.
Strang  resonantes a4t the  hyheld  resonante  frequenties and
itirrenarances at the qyro ftrequenetes were used (o determine
the dengity 0f the surrouniding plasma. frequencies up to 450
Iy were telemelered nievctlys and awéép~irequency analyzers and
digital  correlation were employed (0 ohtain the auto= and/ov
craossecarretlatien (. ta 77 KMz witt selectavle banuwidatns cf
De%s B.0e 0r 104D kHZ,
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INVESTIGATION NAND» LOW<LNERGY 10N CCPPCSITION

NSSBC tos  JH=0T1A-RY INVESYIOAYIVE PROGRAN
SCLENCE
INVESTIGAYION DESEEPLINELS)
RAGNEYOSPHERIC PHYSICS
PARTICLES AND FlELDS
PERSONNEL
Pl o= d, GL188 U OF DERNE
Pl o= ), ROSENUAULR APE=AERONORY
06 = Puly  EBCRUARDY U OF 9ERNE
Q1 = H, UALSIGER U OF BERNE
OF = A, GHIELNETT] U OF BERNL
01 » Hy LOBOL APE=CXTRATERR PHYS
01 = byYy  YOUNU LOS ALANOS NAY AAH
BRIEE DESCRIPTION
This dostrument (LA experiment $+303) measured ihe
energy, angulaer dgistsidutions and composition of positive §ons
uitng & cylivdricel electrostatic analyrer (L3A) folloved by a
crossed elecirie and mapnetic fleld enalyzer (CFA) 1o select
the enerqy and velocity, The enefygy (per unit charge) rangey

from D003 to £7,7 heV 0 32 steps with o delta €78 of 0,83 and
a  masy ronge of 3 10 190 b in 64 logurivhmically spoced steps.
There was & thermal mode 1o which a retardfng grid in the
entrance slit was used tor analvils belov 0.3 hev, ALl
carticles that overcame this grid voltuge vere accelerated to )
aeV  before entering the £5A 10 {05 lowest energy siep, where
both the £5) and CFA were transparent, The device viewed
perpendicular  to ¢ xpin or 2 axts. For Low~energy fonss, the
scceptance aryles were plus or minuy 6 deg In ezimuth and plun
or minus A0 deg in elevation (referenced to the 7 ants). For
the higliest eneryiess these anglen decreased to 3.5 and 7.4
dage renpectively, Three peccent of the tonn leaving the €SA
were countud by 4 chatnelirony The remaining 97X entered the
CFA  and the output vas detected by an electron multipiier,
This sigoal  was  pulsesheight  analysed Ly one fixed ang one
varfable discriminatdr o obtain better masy discrimination.
The main purpose of this investigation was to identify the
spurces  of  loveehergy particles in the mapnetospheres Time
vartafions of the helium/hydrogen vcatios the degree of
fontzatton O helium and oxygenr and vhe {s50topic abundance
ratio of helium 37helium & could be measured 10 determine theése
sources,
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THVESTILATION NARE= NAGNETIC WwAVE TIELDS

MSSOC 10~ TU=073A=0n INVESTIGATAVE PROGRAN
SCIENCE
INVESTIGLATION DISCIPLINE (§)
PARVICLES AND PIELDS
MAGNETOSPHERIC PRYSICS
PERSONNEL
Bl o= Roky  GENDRIN 313
Q1 = JuNo  EYCHEYO CNET
01 = £, UNGSTRUP DANISH SPACE RES INSY

QRIGE DESCNIFTION

The instrument used tuwo sets of threesaxis search cotl
magnetometerss one tor the ULF/ELY range (0.1 to A4%0 H2z) and
ong  for the VLF sange (0.3 to 30 kHE). Gach senrg¢h coil
cersintod 6t  a high=permeability materipl with a hiph=denwity
pick  up wimding., Each set of the three coils wak buflt into »
sinale  Asxembly and mounted on  the locking d=m booms et &
distance of 2 @ trom the spacecrafts Typical seasitivities of
these sensors  in units ot nl per %q root of Hzs were JE=3 at
0+ Hre 20=4 At 10 Hzs ano about JE+6 at | kHi. These sensory
and  some associated electronicn consinting of (1) & large
aumber  of channel=selection switchese (2) a number of bandpasy
tilvers, () stx sueptefrequency analyrers t5FA), (4) a digitat
correlarors  dnd (5) eight atebped=uatin .Hr“"’flf were 4 parct
9t the E5A wave experiment §=300, These components were
emplayed for the Sensors described §n TH=QT1A=07 (Pedersen) and
78-071A=10 (Unustrun), and also the investiantions described in
T=dTIA=0Y theriy) and  TH=071A=11  Cheghin).  Six analog

channels of 480 Mz bandwiath and vhe digital correlator output
ware tranaeitted by the 95,28 kha telemetry moide, The SHA
covepred  the frequency range up WO 77 Mir in 886 partly

overlapping Nteps. The carcvlator provided an auto=correlonram
ef 128 points within 29 mas  1ts bangwidih conld be selected to
he R8¢, 8,00 or 10,0 kbix. A cross=correlOjran hetveen two
sensors  coula be proviveds The correlator also operated in o
time=<sharing mode bedween autu= and cross=corcelatrion,
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INVESTIUATIGN KARE= LOWENLRGY ELLCYRON AND PROTON PITCH
ANGLE BISTRIBUTION
NSSDC T0~

TH=07)1A~04 INVESYIGATIVE PROGRAN

SCIENCE

INVESTIGATION DISCIRLINELS)
PARYECLES AND FLELDS
MAGNETOSPHERIC #uYSICS
SPACE PLASMAS

ORIGINAL PAGLE By
OF POOR QuaALITY
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PERSONNEL
Pl > B.K.G.HULTQYLIST K1RUNA GEOPHYS INSY
01 - H, LORG KIRUNA GEDBPHYS INST
01 = L,A, HOLRGREN KIRUNA GEOPHYS INST

URIEF DESCRIPTION
his instrument (ESA edperiment 54310) measured the
erergy and pitch-argle distribution ¢t electrons and protons in

the energy range 0.2 to 20 keV with extensive angular coverage
concentrated §n the (oss=-cone region. The purpose of the
investigation was to improve the wunderstanding of auroral

rarticle acceleraticr and precipitaticn wechanisms by comparirg
near~equatorial particle distributions with coordinated
ground~based observations at the foot of the wmagnevic field
line, High terpcral and spatial resolution was provided to
study wave-particle intersctions. The enperiwment of Wilken
(76~071A~01) was coaplementary tc this one, extending both
electron and proton observations to high energy ranyes. A
tctal of 30 curvec-plate analyzers with chunnel electrer
nultipliers for particle detection were wused. Although
normally eight analyzers were used tc detect electrons and two
to detect protons., a complex arrangement with four separate HV
stpplies alloweo ircependent switchirg of four detector grours.
The analyzing plate voltages could operate in a stepping mode,
a sweeping mode, OF a constant-voltace mode. 1n additions, the
time accumulation could be varied with a nominal frame duration
of 43 ms. Hewevers this ouraticr couvla be cecreased by a
factor of four st the expense of obtaining data from certain
detectors in thcse cases where fust temporal variations were
encountered §in the Lloss cone. The energy intervals in the
stegping mode ccrsisted of 32 erergy steps. The eight noreal
electron analyzers, with geometric factor (G) ot 3E-4 sq cm sro
consisted of tour narrow-angle (2 deg x 2 deg, delts E/E of
0.11) and four wide-angle (& deg x 7.5 deg, delta €/E ot 0.69)
devices. The twoc rormal protcn analyzers had delta E/E ct
0.13, aoaperture of 6 deg x 3 oceges and G of 1€-3 sq cm sr.
Aperture angular widths refer to elevation and azimuth,
resgectively, 4dn relaticn to the sfacecraft spin axis. This
experiment celied heavily on real-time ground computer control.
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INVESTIGATION NAME= TRIAXIAL FLUXGATE MAGNETOMETER

NSSDC 1D~ 78-071A-(9 INVESTIGATIVE PROGRAY
SCTENCE
INVESTIGATION DISCIPLINE(S)
PARTICLES AND FIELDS
MAGNETOSPHERIC PHYSICS
PERSONNEL
Pl = F, MARIANL U OF ROME
ol = M. CANDIDL CNR» SPACE PLASMA LAB
0I =~ 0.H. FAIRFIELD NASA-GSFC
0ol - €. AMATA CNR/, SPACE PLASMA LAD
BRIEF DESCRIPTION
A triaxial fluxgate magnetometer was employed for
simuttaneous measurivents of the three components of the
magnetic field. The frequency range covered by the instrument
eitended from dc Lr to 5 Hz. 1Ir tte normal orfertation cf the

satellites the main component of the field coincided with the 2
axis of the instrusent, which was aligned with the spin sxis of
the satellite. The experiment had been designed with twe
sensitivity ranges ftor the X and Y corponents, for which the
magnetic fiela comgcnent was only a fraction of the total field
and was modulated by the rotation ot the spacecraft. This last
feature rade the range suitech tectrique preferable to a bias
oftset technigue. The tuo selected sensitivity ranges were plus
or minus 60 nT anc glus or minus 18C nT, respectively. Along
the I axis, where thte field was higher and not modulated by the
satellite rotation, a single sersitivity range of plus of mirus
60 nT was wused. The signal was kept within range by
superimposing positive and negative bjas levels of 60 nT eachs
such that a rarge plus or rinus 480 nT with & constart
quantization error of plus or minus U.12% nT. using 9-bit
digites, was obrairec. The noise level of the sensors was
ccerarable to this quanijzation error.

wmmmmee GSA=GEOS 2+ PEDERSEN--=-=e==ca-comoarocm- creemecnnnaa
INVESTIGATION NAME~ DC FIELDS BY DOUBLE PROBE

NSSDC 10+ TH~071IA-C? INVESTIGATIVE PROGRAY
SCIENCE
INVESTIGATION DISCIPLINE(S)
IONOSFHERES AND RADIO PHYSICS
MAGNETOSPHERIC PHYSICS
PERSONNEL
PI = A. PEDERSEN ESA-ESTEC
91 =~ D, JONES BRITISH ANTARCTIC SURV
01 - X. KNOTT ESA-ESTEC
0 = R.J.L.GRARD ESA-ESTEC

ag

BRIEF DESCRIFTION

This insteument (part of E5A Exi.. 5-300) consisted of two
vitreous carbon spheres mounted at the tips of the 20~s cable
bonms, which entended radiatiy from the spacecratt
reipendicular to the spin axis, This finvestigation was
concerned with the de single anis electric tielo analysisas The
tuo output signals were evaluated in terms of de electric field

and conditioned for turther treatment in the analysis ot ac
electric fields. The output from one sphere was
signal~conditioned on & linear scale; the ditferential output
trom the two sgheres was compressed loyarithmically. In
adoition, the two outputs were passed through 45C~Hz to 77-kH2
filters. These filtered signals were ditferencad and all three
signals made availablte for analysis by the sweep-frequency
analyaers and digital correlator as pert of the TE-073A-05
tPetit), T8-073A~30 tungsterup), and  Tb-y471A-0} (Beghind

investipations.
vim at dc
ac.

The sensitivity of this probe was about 1L~4
and 1E~8 volts per meves per square root of H2 tor

mmmmame ESAPGENS 24 PET]]remmmmmconaccncunemonnsnnrnonnnannanns

IKVESTIGATICN NAPE~ VLF PLASHA KESONANCES

NSSOC Ip~ TH~071A-05 INVESTIGATIVE PROGKAR
SCIENCE
INVESTIGATION DISCIFLINE(S)
PARTLICLES AND FILELDS
MAGNETOSPHERIC PHYSICS
SPACE PLASMAS
PERSONNEL
Pl = n. PETIT CNET
0 « J.M, ETCHETO CNET
ARIEF DESCRIPTION
Tnis investigation (part of ESA experiment $=-300)

utilized the 26-m booms (normal to the spacecratt spin axis) as
# dipole antennas and the carbon spheres (part of 78-071A~07,
Pedersen) as the receiving element. Frequencies from 0.3 to 77
kHz were employed, On transmission of a VLF signal of Limiteo
duration, & transient signal was observed for a much longer
period than the pulse length, provided that the spectrum ot the
transmitted siynal included one ot the resonant frequencics of
the plasma. The ambient plasma density was interred from the

determination of the resonant freguencies. Received
frequencies up to 450 Hz were telemetered direcily, and six
sweep~frequency analyrers and a digftal correlator provided

auto~ and crcss-correlations up to 77 kHz. fandwidths of 2.5,
5.0, OF 10.0 kHz could be selected for the correlator.

semcmee ESA~GEOS 2, UNGSTRUP-~--- wecemmceenoenee il
INVESTIGATION WAME- ELECTRIC WAVE FIELDS

NSSPC I0- TE-071A-10 INVESTIGATIVE PROGRAM
SCIENCE
INVESTIGATYION DISCIFLINE(S)
PARTICLES AND FIELDS
MAGNETOSFHERIC PHYSICS
FERSONNEL
Pl - E. UNGSTRUP DANISH SPACE RES INST
01 = A. BANNSEN DANISH SPACE RES INSY

BRIEF OESCRIPTION
This irvestigation was part of the ESA $~30¢ wave
experiment and employed four mesh sSpheres mounted at the end of

the 2.5-m axial booms. Differential measurements from these
sensors gprovided the three vector components ot the electric
field. Frequancies from 50 Hz to 77 kHz were analyzed with the
sveep=~frequency analyzer  and the dinitat correlator.

Frequencies wvp 10 450 Hz were telemetered directly, and autro-
and/cr cross-correlation Of the Sensor outputs up to 77 kHz was
accomplished with selectable bandwidths ot 2.5, 5.0, ana 10.C

khz, The sensitivity of the mesh sphére probes at 10 kidz was
1€-6 volts per meter per square root of Hz2.
wowamee ESA-GEQS 2+ WILKEH-=memcecwsaao fevscccasana Ehtatabde b A L Lt d
INVESTIGATION NAME~ ELECTRON AND PROTON PITCH ANGLE
DISTRIBUTION
NSSDC 1D- 78-071A-01 INVESTIGATIVE PROGRAM
SCIENCE
INVESTIGATION DISCIPLINE(S)
MAGNETOSPHERIC PHYSICS
PARTICLES AND FIELDS
FERSONNEL
#1 - B. WILKEN MPT-AERONOMY
ol -~ G, PFOTLER (DECEASED) MP1-AERONOMY
61 -~ E. KEPFLER MPI=AERONOMY
ul - A, KORTY MPI-AERONOMY
[+3 SECN I MUENCH MPI~AERONOMY
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U¥IEr DESCRIPTILION

This instrument  (ESA ewperiment  $=321) smeasured the
eheryy and pitcheargle distributicor ¢t higher energy electrcrs
and protons thah  that of Hultovist (IB=071A=0A), and was
camplementary to that fnstrument, The detector system
tQisisted of twl separate megretic spectrometers for electrons,
with two proton telescopes associated with each aof the magners
that focused the electrons away from the proton delestors.
There vere five rectangular solig-state detectors sounted along
the ftotal Line ¢f wach spectroneter to neasure the electiors,
fach spectcometer covered an  angular  aperture in elevation
angle Crelavive to the wpin axfs) of 60 deys The two
veflection wmaprets werd positioned 6 that elevation anples
treferred to the spin axis) droe 10 to 120 degs 0d 10 den
centers, were tovered foe electrons, glving elevation angles of
23s A6» BYr and $04 deg for the praton telescopes. These
telescopes consfvtec of a frort, surtacerborpier cetector ang &
rears  solidestate detector, Electron energies frod J0 ta 200
hev and proton eneryies trom 0.04 €0 1.4 MeV vere covered. The
effective angular aperture for gretons was 10 deg n A deg
felevation » arimuth) and ftor electrons was 6 dey x A deg,
peametric ftactors in unity  Of  JEh sg cm sr were five for
protons  and one tor electrons. A t&«channel pulse~height
aralyzer (PHA) fer protons  coulc Le used for any ane cf the
tour  frant detectorss provided a frontereer coingidence was
detecteds and & 13+«channel PHA could ke used for any one of the
10 electron detecvors, The singles rate for ane ot the four
proton  detectors and the ¢otncidence rate trom ane of the fcur
proton  telescopey  could be selecteds There were three modes
for data selection: mode 0y integral count rates and spectrat
BeasLeements for all 14 detectars? wacee 31, iIntegral count rates
and spectral weasurements for four detectors (good time
resolytion of integral rates) and roce 2, integral count rates
ard  spectral réasurements  (good time resolution for eneryy
stectra), The minisum time tor a complete spectrim vax H88 ws}
the minifwum  time tor intwgral flux variations was 43 ms. The
spectral  measurements had a resolution af delta €/€6=8.35,

nemnmew ESARGENS D) WHENNS S onmcbsnasmintnenmnnnrma e wwnmmmn -
INVESTIULATION NHAME= THERMAL PLASMA FLOW

INVESTIGATIVE PROGRAY
SCrenct

INVESTIGATION DISCIPLINE(S)
RARVICLES AND TLELDS
MAGNETOSPHER]IC PHYSICS
SPFALE PLASNAS

N5SDC 1h«  Jd~073A-C2

PERSONNEL
M o= Gal.  WRENN
01 = Rebof L I0YD
0l = K. NORMAN
01 =« wWade RAITY

BRIET DESTRIPTIION

This dnastrument (ESA experiment $=303) employed tuwo
hemispherical etectrostatic analyzers wounted on one &f the
locking booms for the measurwment of electrons or protons over
the range 0.5 to %00 ev arriving close to pacallel and close 10
perpendicutar td the local magretic fielo. The energy range
was  covered In 64 steps with o relative energy resolution of
0.11, One analyrer had {ts  aperture gofinting atony the
negative ¢ ospin anfs, with ar opening angte of 18 dey x 18 deg
providing » geonetricat factor (6) ¢t 664 %q ¢m sr, The other
analyzer made an angle of 100 deg with respect to the o axis,
with an apening angle of 8 deg % 30 cegse providing a G ot k-4
1q e osr. Both detectors had to measure the same type of
particles  at the same tine. Tte collimateérs of these
trsteuments  could be set ot any voltape from =25 to *32 Vv n
steps of 0.1 V. to compensate for the potential difference
hetween the instrurert and the urcisturbed plasma enviconment,
This wvaltage way used to determine the spacecratt potential,

U COLLEGE LONDON
U COLLEGE LONDON
U COLLEGE LONDON
UIAH STAYE U
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SPACECRAFRY COMMON NAMU= EXPLORER &
ALTERNATE NAMES=- %“LE 3o 1939 DRLTA )
(138}

NRSDE 10~ B9-~00AA
LAUNCH DATE= 0B7QT/E9

LAUNCH SITE=~ CAPE CANAVERAL, UNITED STATES
LAUNCH VENICLE= THOR

WETUHT~ 64, KG

SPONSORING COUNTRYZAGENCY
UNITED STATLS
UNITED STATES

NASA=0SSA
DOD ~USAT

INFTEAL VRLIT PARAMETERS
QRIIT TYPE= GEOCENTRIC
ORBIT PERIDD= 754, MIN
PERTAPSI§= 237,860 KM ALY

EPOLH DATE~ J2/39/59
TNCLINAYION® 47.0 DEG
APDARSIS~ 41900.0 XM ALY

PERSONNEL
PR~ JoCy LINDSAVIDECEASED) NASAGSFC
PS = Jeis LIMDSAY(DECKASED) NASA=GSF(

BRICE DESCAIRYION

Cxplorer & was & smally spheroidal satellite designed to
study trakged radiation of various energles, galastic cosmic
rayse gecmagretism, radio propagation tn the upper atmosphere,
and the flux of wicrometeorites. 1t alauo tested & scanning
aevice desigrea for photoyraphing the earth's cloud cover. The
satellite wesx launched into a highly ellipiical orbiy with an
initial tocal time of apogee of 2100 b, The sziellite was apin
stahitired ot 2.8 rpss with the direction of the spin anis
having & right ascension of 217 deg and a declination ot 28
deg. Four solar cell paddlzs mounted near its equator
recharged  the storsge  boatteries while in orbit. Each
experiment except the television scanner had tuwo outputs,
digital and analon. A UHF transmitter vas used for the digitel
telermetry ant the TV signals Two VHF transmitters were used to
transmit the analoy signal, The VNF transaitters wWere operated
continuously,  The UNF transmitter was operated for only a few
hours each day. Only three of the solar cell paddies fully
erected, and this occurred during spin up rather than prior 10
spin up s planned. Consequently., inftial operation of the
payload power supply was 43X nominals and this decreased With
tise, The decreased pover caused a lovwer signal-to-noise ratio
attecting most of the datas especially nesr apogees One VHF
transmitter failed on September 311, 1VSV, and the Last contact
with the payload uns made on DPctober 6+ 31989, at which time the
solar cell charging curreix had fallen betow thet required to
waintain the satellite equipment, A total of B2? h of anslog
ond 23 h of digital data was obtained.

veamace EXPLORER G4 SIAPSON = memmesncmmncrcrncnransrunnrrmmwme
INVESTIGATION NARE» PROPQRVIONAL COUNTER TELESCOPE
ASSRC ID- B9~004A~01

INVESVIGATIVE PROGRAM
CODE EE-B, SCIENCE

INVESTIGATION DISCIPLINE(S)
PARVICLES AND FIELDS
MAGNETOSPHERIC PHYSICS

PERSONNEL
Pl < J.A, SINPSON
Q1 = C.¥.  TAN
01 -, MEYER

U 0F cHICAGO
U OF ARIZONA
U OF CHICAGU

BRIEF DESCRIPTION

A triple~coincidence omnidirectional proportional counter
telescope was used o ohserve protons (with £>75 NeV) and
electrons (with €213 MeV) in the tecrestrial trapped radiation
region, Several magnetic storms occurred during the active
Lite of the experiment, The date of transmission of the last
usetul inferration was UOctober 6. 3959, after which the
treansmitter f{afled to operate, NSSOC has all the useful data
that now enjst,

eeemmmn ERPLORER 6o SONEVjrmmscecencscecicemmnanaemneecannnnen
IAVESTIGATICN NAME= SCINTILLAVION COUNTER
NSSDC 10~ 59-004A-02

INVESTIGATIVE PROGRAN
Coht LE=B, SCIENCE

INVESTIGATION DISCIPLINE(S)
PARTICLES AND FIELDS
MAGNETOSPHERLIC PHYSICS

PERSONNEL
Pl o« C.P.  SONETY
e = A, ROSEN
B = T.A, FARLEV(NLA)

URIEF DOSCRIPTION

The scintillation counter pxperiment was desipned Lo make
direct observations of electrors in the earth's radiation beltys
with a detector insensitive to oremsstrahlung, This experiment
consfsted of & cylindrical plastic seintillator cemented to a
photomultiplier tube, The {fnstrument viewed space through a
fteil-covered window in  the paylosa shell, but the instrument
alsn  responded (0 more energetic particles passing through the
paytoad shell. The ainimum energlies detectable vere 200 kev
tor elvctrons and 2 MeV {or protons. for electrons between 200
and 500 keV, the aetector etticiency times the omnidirectional
peometric factor was 0.0008 sq tm count per electroni whereas
for electsons ot enerpy grester than 500 keV, ¢t vas 0.16 39 cm
count per electron, for very penetrating particies, the
geovetrical factor rose to ity maximusr value of 3.% sq cm. The
seintitlation counter was sampled continuously for analog
transmission and intermitlently (every 2 @in, 15 s, or 1.9 s,
degending  upon  the satellite bit rate) tor digital
transmission. The transmitter brosdcasting the analog dets for
this experiment failed on Septeaber 11, 1949, Data were
received on a limited:duty cycle trom the digital transmitter
untit |¢arly Cotobers 1959, NSSDC hat all the useful data that
now exist.
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enewammn EXPLORER 6+ SONEl]rwvamennorcenannmnccnavecmonnonnenna
INVESTIGATION NANE= SEARCH=COIL MAGNETOMETER

NSSRC 10~ S59-006A-04 INVESTIGATIVE PROGRAM

CUDE EE=3, SCIENCE

INVESTIGATION DISCIPLINE(S)
PARTICLES AND FILELDS
MAGNEVYCSHHERIC PHYSICS

PERSONNEL
= C.,P. SONETYY U OF ARI120NA
0l = EJJ. SHMITH KASA=JPL
01 ~ Dol JUDGE U OF SOUTHERN CALLF
01 = Pu.J. COLEMAN, JR. U OF CALIF, LA

HRIEF OESCRIPTION

This experiment was desipgned to survey the gross magnetic
tield of the earths to investigate tte interplanetary magnetic
fields and to cetect evidence of an) lunar magnetic fietd. Ac
interplanetary or Lunar magnetic flelds could he measureds
however. hecause ot the spacecreatt’s Llow apogee. The
instrument was similar to that tiown on Piopeer 1 and consisted
of a single search c¢oil wountec sc that it measured the
magnetic field pergendicular to the spacecratt spin anis. The
instrument had a vrange of 0.6 nY to 1200 nT. No intlight
calibration was grcvided, Some cegrucation of the telemetry
signal occurred due to ionospheric effects. Insutticient
ground observaticns on the electron content ot the ionosphere
prevented correcting the data tor these effects. The experiment
had both digitat and analog cutputs, The ragnetcmeter
anplitude and phase were sampled continuously for analoy
transmissjon and fintermittently (every 2 min, 15 s, or 1.9 s
ceperding on sateltite bit rate) tor digital transmission. The
magnetometer worked until loss of the telemetry signal in early
Octobers, 1959, For turther details, see Judye and Coleman, J.
teophys. Res., v. 67, p. 5073, 1962, NSSDC has all the usetul
dats that now exist,

wmmmme= EXPLORER 64 WINCKLER=-wreremaccenean B bt LT T SSErRp
INVESTIGATION NAME- I1ON CHAMBDER AND GM COUNTER
NSSDPC 1D=- 59-0C4A-C2

INVESTIGATIVE PROGRAM
COGE EE-8, SCIENCE

INVESTIGATION DISCIPLINE(S)
PARYICLES AND FIELDS
MAGNETCSPHERIC PHYSICS

PERSONNEL
PI = J.R. WINCKLER
0I = R.,A: HOFFMAN
01 = R.L. ARNOLOY

U OF MINNESOTA
NASA=GLSFC
U OF NEW HAMPSHIRE

BRIEF DESCRIPTION

The instrumertation for this experiment consisted af a
Neher-type integratirg Jontzation chomber and an Anton 302
Geiger=Mueller tube. Due to the complex nonuniform shieldirg
of the detectorss, orly approximate eneryy threshold values were
avaitable., The iJon chamber responded omnidirectionally to
electrons and prcteérs with erergies greater thar 1.5 and 23.6
MeV, respectively. The GM tube responded omnidirectionally to
electrons and protons with energies greater thar 2.9 and 36.4
#ev  respectively. Counts from the GF tube and pulses trom the
ion chamber were accumulated fr separate registers and
telemetered by the analog systems. The time that elapsed
betveen the tirst two Jon chamber pulses folloving a data
transmission and tte accumulaticn tise for 1024 GM-tube courts
were telemetered digitailly. Very Llittle digital data were
actuatly telemetered, The fon chazter operated pormally fron
taunch through August 25, 1959. The GM tube operated normally
froe taunch thrcigh October 6, 319%9, NSSDC has all the useful
data that now exist.

NeasdandndRRsdnndenndddatntne HAWKEYE Jetddnscenndsandtaseiscdane

SPACECRAFY COMMON NAME=- HAWKEYE 1
ALTERNATE NAMES- INJUN-F, NEUTRAL POINT EXPLORER
EXPLORER 52

NSSDC 10~ 74-~040CA
LAUNCH i ATE- 06703774

LAUNCH SITE- VANDENBERG AFB+ UNITED STRATES
LAUNCH VEHICLE~ ScoLY

WEIGHT» 22.7 KG

SPONSORING QUNIRY/AGENCY
UNIYED ' TATES NASA=CSSA
INIVIAL ORBIT PARAMETERS
ORBIYT TYPE-~ GEOCENTRIC
QRBIT PERIOD~ 3C32.4 MIN
PERIAPSIS~ 469.0 KM ALT

EPOCH DATE= 06704774
INCLINATION= BYy.5 0EG
APOAPSIS=- 125570. KM ALY

PERSONNEL
PM = J.E. ROGERS U OF 10WA
PP~ Cony COFFEEs IR, NASA«LARC
PS ~ J.A. VAN ALLEN U OF JOwA

ERIEF DESCRIPYION

The primary missfon objective was to conduct particles
and fields Investigations of the polar magnetosphere ot the
earth out ta 21 earth radii. Secondary objectives were to make
maynetic tield and plasma distribution measurements in the
solar wincs ard to study Type=3 radfo emissions caused by solar
electron streams in the interplanetary medium. Jo wecomplish
these objectives, the spacecraft wos fnstrurented with a
magnetometerys an energelic plasma analyzer, and an ELF-VLF wave
instrument. The spacecratt was spin stabilized with a nominal
rotational period of 11 s. In celestial goordinates, the
positive spin anis coordinates were right ascension 299.4 dey
(plus or mirus 1.1 dey) and declination B.6 deg (plus or minus
1.5 dey). there was no onboard orientation or spin rate
control, bBut the orientation of the spin axis was stable. An
optical aspect system operated from launch until Sepiember 3
1974, Atter this period, uaspect had to be determined from
maynetometer messurements, The complete spacecraft with
instruments had a mass of 22.65 kg, POwer of 22 t0 36 wo
depenaing or solar aspect, was oObtained from solar cells.
Hawkeye 1 participated in the International Magnetospheric
Study (1MS) and during the first half of 1977 data acquisition
was confined to IMS special intervals, Data were obtained §n
real time crly, at freguencies of 136 MHz and 400 MHz ot 100
bps (or 200 obps with convolutional coding) jlus wideband VLF
data. For wmore details see "Hawkeye 1+" U. Of lowa 77%6+
Jaruary 1977 (IRF E29178).

mescone HAMKEYE 17 FRANK=e=mmamcemesoscmcesmenmectonronnanoenen
INVESTIGATION NAME~ LOW-ENENGY PHOYCAS AND ELECTRONS

NSSDC 10~- 74-040A-02 INVESTIGAYIVE PROGRAM

CODE EE~H, SCIENCC

INVESTIGATION DISCIPLINE (S)
MAGNETUSPHERIC PHYSICS
SPACE PLASMAS

FERSONNEL
Pl = L.A. FRANK U UF JuMA
01 = J.p. CRAVEN U OF 10WA
01 - D.M, VYEAGER U OF 10wWA

BRIEF DLCSCRIPVION

This particle spectrometer (Low=Eneryy Rroton and
Electron ODitferential Eneryy Analyzer = LEPEDEA) employed two
electrostatic analyzers to measure protrons and electrons
simultaneously. A ¢d tube was an additional detector sensitive
ta protons above 600 keVv and electrons above 45 keV., The
sensors were mourted normal to the spaceccatt spin axis.
Anjular distributions of particles were determined with a
sector resolution of 50 dey for analyzer voltage steps and §0
dey tor analyzer voltage sweeps of fits whole range. The
electrostatic analyrers hag a field of view of § deg by 37 deg
and measured protons and electrons from 0.0% to 40 kev. The oM
tube had a conical fleld of view of 15~deg hatt-anyle. Two
rodes cf operation were used: one instrument cycle st 156
intensity medsuremenits every 46 s, or one cycle of 312
intensity reasurements every 92 Sa Data from this
fnvestigation are available from the Principal Investipator.
for move details of the LEPEDEA instrument see branks Lo A.o J.
Geophys. Res.s vo 72, n. 1, p. 168%, Januvary 1%967.

mmemm== HAWKEYE l¢ GURNETTm==-emmmmecemameess o canennanaccanan
INVESTIGATION NAME- ELF/VLF RECEIVERS

NSSDC 1D~ T4~040A-03 INVESTICATIVE PROLRAM

CuDE EE-¥, SCIENCE

INVESTIGATION OISCIPLINE(S)
MAGNETOSPHERIC FHYSICS

FERSONNEL
PL = D.A, GURNETY U OF JOwWA
01 -~ G.¥. PFELFFER U OF 10wA

@RIEF DESCRIPTION

This esperiment measured electric and magnetic tielus
using o 42.7-m electric dipole (tip=to-tip) and a search coil
antenna deglcyed 1.88 m from thy spacecratt.  The electric
tfieloa spectirum measurements were made in 36 logarithmically
spaced trequency channels extending trom L.78 Hz to 178 kHz.
end dc electric ticlds were also measured. The bandwioth of
these channels varied 4drom 7.5% to 30X depending on center
frequenty.. Channel sensitivity and cynamic range were 1€-8 Vinm
and 100  dH., respectively. A wideband reteiver was also useds
with two selectable bandwidth ranges: 0.1% to 10 kHz or 1 10 85
kHz. The magnetic tietd spectrum was messured in eight
discreter, legarithmically spaced channels from 1.78 Hx to 5.62
kHz. The bandwidth of these channels varied from 7.5% to 30X
depending on frequency. The dynamic range was 100 di, and the
sensitivity rangec frem 0.1 nT at 1,76 Hz to 3.48-4 nT at 5H.62
kHz. The «ideband recefver described above could be used with
the magnetic antenna, Each discrete channel vas samuled once
every 131.%2 s. bata are avaflavle trom the PL.
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SPACECRAFT COMMON NAME~ HEOS 3
ALTERNATE NAMES™- HEOE-A): HEOS=A
€3%98

NSSOC ID- 68-109A
LAUNCH DATE~ 12/05/68

LAUNCH SIVE= CAPE CANAVERALs UNITED STATES
LAUNCH VEHICLE~ DELTA

WEIGHT =~ 10%. KG

SPONSORING COUNTRY/AGENCY
INTERNATIONAL ESA

ORBIT PARAMETERS
ORBIT VYPE~ GEOCENTRIC
OHBIT PERIOD- 6€90. MIN
PERIAPSIS= 6804, KM ALT

EPOCH DATE- 12/24/69
INCLINATION- 28.1 DEG
APOAPSIS~ 227099. KM ALT

PERSONNEL
M - J. VANDENKERCKHOVE ESA-ESTEC
PS - B.G. TAYLOR ESA-ESTEC

BRIEF DESCRIPYION

HEOS 1 was an earth-orbitings, scin-stabilized satellfte
that was launched by ESA. It was basically cylindrical with an
axfal boom supporting the antennas aihd the magnetometers. The
sgin~axis attitude and spin rate were changed by onboard gas
jets. The spacecraft objectives here to study interplaretary
magnetic fields, cosmic rays, the solar winds and the
magnetosheath. The spacecraft operation was fully satisfactory
fcr 16 mcrthse aftter which intermittert loss of scee solar gate
pulses (attitude reference) Occurred. By 1974+ spacecraft
telemetry coverage was 50X and only the magnetic fietd
experiment was cperational, The spacecratt reentered the
earth's atmosphere on October 28, 1975.

memmm== HEOS 1s BAROUCHe=mwe=ewvercccccnancrshommreronesnonmeens

INVESTIGATION NAME~ COSMIC=RAY PARTICLE FLUX
NSSOC 1D- - 6B-1(9A~(6 INVESTIGATIVE PROGRAM
CODE EE~B/CO-0P,» SCIENCE

INVESTIGATION DISCIPLINE(S)
SOLAR PHYSICS
COSMIC RAYS

FERSONNEL
Pl - E.A. BAROUCH CENS
01 - L. KOCH CENS
01 = J. ENGELMANN CENS
0t - P. MASSE CENS
01 - M. GROS CENS

BRIEF DESCRIPTION

This experiment was designed to measure solar and
galactic protons in several energy ranges between 3.8 and 22.8
meV, The irstrument consisted of @ tour-sensor
(lithium-drifted silicon) solid-state telescope wWith ar
anticoincidence shielc, The telescope look direction was along
the spacecratt spin axis (which was changed by commands at
varfcus times). A ccmplete data ccliection cycle required 128
s, Five pulse-hejght discrimination levels were applied to the
signal coming from the first sensor (one level for each of five
stccessive 24-s irtervals). buriny each 24-s interval, four
count rates were obtained. These were counts in sensor i, ard
cofncident counts in sensurs 1 and 2, 1 and 3, and 1 and 4.
The Llast count rate was nakt reliables, because the counter
rclied over after 1€ counts, +vhe jnstrument perfcrmed normally
until June 1971, when the anticoincidence element failed.

revacce HEOS 1, ELL]0T-nwecceccenceveccmomcsamemeonnnasnmeannns
INVESTIGATZON NAME~ FLUXGATE MAGNETOMETER
NSSDC SO~  HE=1QYA-02

INVESTIGATIVE PROGRAM
CODE EE=5/C0-0P, SCIENCE

INVESYIGATION DISCIPLINE(S)
PARYICLES AND FIELDS
INTERPLANETARY PHYSICS

PERSONNEL
Pl - H. ELLIOY
01 - P.C. HEDGECOCK

IMPERIAL COLLEGE
IMPERIAL COLLEGE

BRIEF DESCRIPTION

This experiment was designed to measure magnetic field
components up toc 64 nT with an accuracy of 0.25 n¥ using a
bcon=-mourted triaxiat fluxgake magnetometer. The FECS 1
spacecraft was launched into a highly eccentric orbit sc that
the magnetometer reasured magnetic tietds within the
magnetosphere and the transitien and interplanetary regions.
The magnetometer crerated continuoisly in two modes. One gave
a continuous series of vectors sampled at 46-s intervals. The
other aperated via a 16-kb data store with a variety of
measurement programs and optians fncluding command or automatic
reptays shock tyre event detecticr, etc. The experimert
operation was norral until spacecraft reentry (Uctober 28,
1975) . However, data acgquisition became intermittent late ir
tke sgacecraft life, ang data accuracy decreased somewhat., fer
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further detailss see Hedgectochs Sp. Set. Instrumes va 1o pe 530
1975.

tedsndannsanusenneandosnsant HEOS 2edennncancandatinsdnantdonte
SPACECRAFT CCPMON HAME- HEOS 2
ALTERNATE NARES~ HEOS<A2. 03814
NSSDC 1D~ 72-085A

LAUNCH DATE- 81/33/72

LAUNCH SBTE= VANOENBERG AFB.» UNITED STAVES
LAUNCH VEHICLE- THOR

WEIGHT~ 10b. KG

SPONSORING COLNTRY/AGENCY
INTERNATIONAL ESA

INITIAL ORBIT PARAMETERS
OREBIT TYPE~- GEOCENTRIC
ORBIT PERIVD= 7477. MIN
PERIAPSIS~ 397. KM ALY

EPOCH PAYE~ 01/31/72
INCLINATION-  90.2; DEG
APOAPSIS~- 245098, KA ALY

PERSONNEL
PR - J. VANDENKERCKHOVE ESA~ESTEC
PS = B.Gs TAYLOR ESA-ESTEC

BRIEF DESCLRIPTION .

HEO 2 was » spin-stabilized spacccraft with a highly
eccentric orbit whose apogee occurred at high latitude. Its
grimary scientific mission was the jnvestigation of
interplanetary space and the high-latitude magnetosphere and
its boundary in the region around the norshern neutral point,
HEGS 2 crrovided new data on the sources and atceleration
mechanisms of particles found in the trapped radiation belts
and 1in the polar precipitation regions and suvoral zones. It
also monitored solar activity and cosmic radiation. The
satetliite carried a magnetometer and particle detectors which
covered a broad range from thermal to cosmic-ray energi¢s. The
satellite had theree antennas to study extreme low frequency
(ELF) waves and carried a sensitive micrometeorite detector.
The spacecraft functioned normally until it reentered the
earth's atsosghere on August 5, 1974,
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INVESTIGATION NAME= FLUXGATE MAGNETOMETER
KS50C j0~ T72-005A-031 INVESTIGATIVE PROGRAM
CODE EE~B/CO-OP, SCIENCE

INVESTIGATION DISCIPLINE(S)
PARYICLES AND FIELDS
INTERPLANETARY PHYSICS

PERSONNEL
Pl ~ H. ELLIOY
0 - P.C. HEDGECOCK

IMPERIAL COLLEGE
INPERIAL COLLEGE

BRIFF DESCRIPTION

A three-axis fluxgate magnetometer was used t0 measure
ragnetic {field components of up to 16 nT with a digital
resolution of 0.125 nT and from 16 nT to 150 n¥ with 1 nl
resolution. Continuous field sampling occurrea at & rate of
cne vector ger 32 s. Ffaster rates were available in a limited
duty cycle when core buffer storage uwas used. Rms noise
measurements for one field component in a freguency band trom 1
to 5 Hz were also made. The instrument was similar to that
used tor experiment 68~109A-02 <carried on HEOS 1. The
jnstrument worked normally until spacecraft reentry on August
5, 1974,

ceewm=e HEQS 2+ ROSEHNBAUER==~==~=cawememmvcorccncrrosuaneanenan
INVESTIGATION NAME~ SOLAR WIND MEASUREMENTS (230 EV-16 KEV)
KSSDC 1D~ 72~005A-06

INVESTIGATIVE PROGRAM
SCIENCE

INVESTIGATION DLSCIPLINE(S)
PARTICLES AND FIELDS
SPACE PLASMAS
INTERPLANETARY PHYSICS

PERSONNEL
PI1 = HeRe ROUSENBAUER MPI-AERONOMY

BRIEF DESCRIPYION

A quadispherical electrostatic analyzer with 11 channel
rultipliers was used to study the velocity distribution
function of the positive solar wind %ons. €nergy per unit
charge was rneasured in 28 channels spread logarithmicaltly
between 230 eV and 16 keV., A romplete spectirum was detarmined
every 4 min. Detailed informatyon on the direction of incident
particles was obtained with 11 channels in elevation and 18
channels in azimuth., A second sensor was used for measurements
within the magnetosphere. Measurements were performed in 13
energy channels covering the range 100 eV to 508 keV for both
grotons and electrons. Angular measurements were also
performed.
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SPACECRAFY COMMON NAME=~ IMP=A
ALTERNATE NAMES- EXPLORER 18, IMP 1
COETI, S T4

NSSDC 1D~ £3-0464
LAUNCH OATE- 11/27/¢2

LAUNCH SITE~ CAPE CANAVERAL,» UNITED STATES
LAUNCH VENHICLE~- DELTA

WEIGHT- 338. KG

SPONSORING COUNTRY/AGENCY
UNITED STATES NASA-0SSA
ORBIT PARAMETERS
ORBIT JYPE~ GEOCENTRIC
ORBIT PERIOD~ S5§06. MIN

EPOCH DATE~ 09/08/65
INCLINATION~- 35.2 DEG

PERIAPSIS- 4395, KM ALT APOAPSIS~- 192003. KM ALT
PERSONNEL

PH - P, HUTLER (RETIRED) NASA-GSFC

PS = F.B. MCDONALD NASA-GSFC

BRIEF DESTRIPTION

Explorer 18 (IMP 1) was 2 solar-cell and zhemical-battery
powered spacecraft instrumented for interplanetary and distant
ragnetosgheric stucies of energetic particlies, cosmic rays,
magnetic fields, and plasmas. Inpitial spacecraft parameters
included a local time of apogee of 1020 hs a Spin rate of 22
roms, and a spin direction of 115 deg right ascension and =2%
deg declination, Each normal telemetry secuence of 81.9 s
duration consisted of 795 data bits. After every third normal
sequence there was an E1.9-s interval of rubidium wvapor
nasgnetometer anatcg data transeission. The spacecraft
performed normatly wuntil ®ay 30, 1964, then intermittently
until May 10, 1965, when it was abandoned. The princifal
perjods of data coverage were November 27, 1963 to May 30,
19647 September 17, 1964 tc Jaruary 7. 1965; and February 21,
1965 to March 25, 1965; hovevers, only the first of these
periods was very useful.
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INVESTIGATION NAME~ ION CHAMBER AND GM COUNTERS

NSSDC 10~ 63~046A~05 INVESTIGATIVE PROGRAM
CODE EE~B, SCLENCE
INVESTIGATION DISCIPLINE(S)
PARTICLES AND FIELDS
MAGNETOSPHEREIC PHYSICS
PERSONNEL
PI = K.A. ANDERSON U OF CALIF, BERKELEY

BRIEF DESCRIPTION

The insteumentation for this experiment, designed to
measure fluxes of geomagnetically trapped particles, consisted
of a 7T.6-cm-diameter, Neher-type ionization chamber ard two
Anton 223 Geiger-Mieller (GM) tuktes. TYhe jon chamber resgorces
to electrons and protons with E>1 and E>17 MeV, respectively.
Both GM tubes were mounted parallel to the sgacecraft spin
axis. One GM tube detected electrons, with €>45 keV, scattered
off a gold foil. TVle acceptance core for these electrons hao a
61-deg full-angles, and its axis of symmetry made an angle of
59.5 deg with the spacecraft spin axis. This GM tube responded
ornidirectionally to electrons ard grctons with E>6 anc E>42

MeV, resnectively. The second GM tube had no direct access tc
the spy 2 enviecorment and responded omnidirectjonatly to
background electrons and protons with €6 and E£>52 MeV,

rescectively. Pulses from the jon ctamber were accumulateg fer

326.08 s and read out once every 327.68 s. Counts from the
tirst GM tube wers accumulated for 39.36 s and read out six
times every 327.€8 s, Counts from the second GM tube were

accurulated for 39.16 s and reac out five times every 327.68 s.
This experiment performed normally from launch through May 10,
196S. for further details, see Anderson et al., J. Geophys.
Res., V. 70+ p. 1039, 1965. NSSDC has all the useful data that
now exist.
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INVESTIGATION NAME~ FARADAY CUP

NSSDC 1D~ 63-048A-C7 INVESTICGATIVE PROGRAM
CODE EE-S8, SCIENCE
INVESTIGATION DISCIPLINE(S)
INTERFLANETARY PHYSICS
SPACE PLASMAS
PERSONNEL
Pl ~ H.S5. BRIDGE MASS INST OF TECH

BRIEF DESCRIPTION

A five-elemert, split-collectcr Faraday cup was used to
measure solar wind partictes in the followinig seguence:
pcsitive jons frcs 45 to 105 eV, pcsitive ions from 95 to 238
eV, positive ions from 220 to 640 eV, positive ions from 568 to

1800 ev, electrons from 65 to 210 eV, and positive ions trox
1700 tc 5400 eV. The split plare of the collector was in the
spin equatorial plane cf the spacecraft. Measuremerts

30

consisted of 22 instantaneous current samples, each separated
ky 0.16 s (spanniny more than one satetlite rotation). These
measurements represented the sum of the current to the split
collector, the maximum difference in current encountered during
spacecraft rotation, and an identification of which half of the
ccllector was maximum. The entire sequence regquired 2.b min
and was repeated every 5.5 min, The entrance cone for this
Faraday cup had & hatf-angle of about 80 deg. Interterence was
encountered from refracted particles (with the most pronounced
effect at abcut 70 deg incidence to cup normal), from secondary
electrons, and from wultraviolet vradiation. for further
details, see €. F, Lyon, "Explorer-1& plasma measurements,” The
Sotar wind, edited by Mackin and Neugebauer, Pergamon Fress.,
1966
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INVESTIGATION NAME~ COSHIC RAYS

NSSOC 1D~ ¢€3-046A-04 INVESTIGATIVE PROGRAM
CODE EE-B,» SCIENCE
INVESYIGLATION OBSCIWFLINE(S)
COSMIC RAYS
FERSONNEL
Pl ~ F.B. MCDONALD NASA-GSFC

ERIEF DESCRIFPTION
This experiment

consisted of two detector systems. The
first was a

of/ex vs & telescope with thin and thick Cs)
scintilistors (one each) and an anticoincidence plastic
scintillatior counter. The telescope axis was normal to the
spacecraft spin axis. Counts of particles penetrating the thin
CsI seintjllator and stopping in the thick Csl scintillator
were accumulated during one 39.36-s5 interval every 5.4€¢ min.
The relative contribution to the ¢ount rate of various species
(electrons between 3 and 12 MeV, ions with charge = | or 2,
atomic mass = 1, 2, 3 or 4, and 2nergy between 18.7 anog 81.6
PeV/rucleon) and energy spectrat information were determined by
Si2-channel pulse-height analysis performed simultaneously on
the output cf both CsI scintillators six times every 5.46 min.
The second detector system consisted of two Geiger~Mueller tube
telescopes criented parallet to and perpendicular to the
spacecraft spin axis. Each telescope consisted of two colinear
GM tubes. The parallel snd perpendicular telescopes measured,
respectively, (1) the sum of counts due to protons above 70 MeV

and electrons above 6.5 MeV and (2) the suim of counts due to
grotons above 65 MeV and electrons above & MeV. Counts
registered in any one of the four GM tubes were also

sccurulated. These omnidirectional counts were due to protons
above 50 MeV plus electrons above 4 MeV. The paraltlel,
rerpendicular, and omnidirectional count rutes were obtained
for one 4C-s accumulation interval during successive normat
81.7-s telemetry sequences. Thuss any one count rate was
measured for 40 s once each 5.46 min. Both detector systems
worked well from launch wuntil May 26, 1964. For further
cetaitls, see FcDonald et al.» J. Geophys. Res., v. 67, p. 2119,
1962, or Balasubrahmanyan et al.., J. Geophys. Res.»r v. 70, Pe
2005, 1965.
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INVESTIGATION NAME- FLUXGATE MAGNETOMEYER

NSSDC ID- €3-046A~02 INVESTIGATIVE PROGRAM

CODE tE-B» SCIENCE

INVESTIGATION DISCIPLINE(S)
PARTICLES AND FIELDS
MAGNETOSPHERLIC PHYSICS
INTERPLANETARY PHYSICS

PERSUNNEL

PI - N.F. NESS NASA=GSFC

BRIEF DESCRIPTION

Each of two wuniaxial fluxgate magnetometers, having
dynamic vranges of plus or minus 40 nT, samplea the magnetic
tield 30 4times within each of six 4.8-s intervals every 5.46
rin. Petectcr sensitivities were plus or minus 0.25 nT, and

digitization uncertainty was plus or minus 0.40 nT. A rubidium

vapor magnetcmeter was wused to calibiate the instruments but
did not procuce any independently usetful data sets. The
instruments functioned normally throughout the useful life of

the satellite ang provided usable data through May 30, 1964.
See Ness et al., J. Geophys. Res., v. 69, pp. 3531~3569, 1964.
Heurly averaged interplanetary data wlso exist as part of data
sets in  the NSSDC supplementary data file. NSSOC has all the
useful data that exist from this investigation.
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INVESTIGATION NAME~ RETARDING POTENTIAL ANALYZER

NSSDC ID- 6X-046A-01 INVESTIGATIVE PROGRAP

CODE EE=B,» SCIENCE

INVESTIGATION DISCIPLINE(S)
MAGNETOSPHERIC PHYSICS
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PERSONNEL
Pl - G.P.
01 = Eubs

BRIEF DESCRIPYION

The retarding potential analyzer was a three-element
planar Faraday cup. It was mounted normal to the spacecraft
spin axis and had an effective Look angle ot 5 sr, C(oarse and
fine resolution ecaes were progrésmed tor beth fons ano
electrons., These wodes consisted of 15 steps each for
retarding voltages of 0 to 28 V and 0 to 100 V. The entire fon
ord electron segiuence was repeatec cree every 10,92 ains and
eath 15~step spectral analysis required 5.4 s, The experirent
operated for about 20 h after launch, until a failure of a
mechanical programmer switch terminated operations. The data
were adversely affected by secondary electrons and no longer
exist, For further details, see G, F. Serbu, "Results trom the
IMP=1 retarding pctentjal analyzers” Space Research V, 1965.

SERBU
MALER

NASA=GSEC
NASA~GSFC
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INVESTIGATION NAME- COSMIC-RAY RANGE VS ENERGY LOSS

NSSDC ID= 63-046A-03 INVESTIGATIVE PROGRANM
CODE EE-B» SCIENCE
INVESTIGATION DISCIPLINE(S)
COSMIC BAYS
FZASONNEL
Pl = Ju.A. SIMPSON U OF CHICAGO
01 = C.Y. FAN U OF ARIZONA
01 - G. GLOECKLER U OF MARYLAND

ORIEF DESCRIPYION

A charged-garticle, solid-state telescope was used tg
measure the ranye and energy loss of galactic and solar cosmic
rays, The experimert was designed to study particle energies
(energy per nucleon intervals approximately proportional to 2

squared/A) and charge spectra (2<=6). The detector was
orfented normal to the spacecraft spin axis. The detector
accumulators fcr each energy interval wvere telesetered six

times every S5.46 min. Each accumulation period was about 40 s
(the initial spacecraft spin perjod was about 2 s). The output
frewm tuc 128B-charrels, pulse~height analyzers was obtained for
one incident particle every 41 s and read out along with the
detector accumulations. A malfunction limited alpha studies to
particles with E>3C MeV, For further detafis, see Fan et al..,
J. Gecphys. Res., v. 70+ p. 3515, 1965.
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INVESTIGATION NAME=- SOLAR WIND PROTONS

NSSDC 1D~ &£3-046A-06 INVESTIGATIVE PROGRAM
CODE EE=8, SCIENCE
INVESTIGATION DISCIPLINE(S)
INTERPLANETARY PHYSICS
PERSONNEL
PL = J.H. WOLFE HASA~ARC
0 ~ RoW. SILVA TRW SYSTEMS GROUP

DRIEF DESCRIPTION

A quadrispherical electrostatic analyzer with a current
ccllecter and an electrometer asplifier was used to dctect and
analyze the positive fon component of the incident plases ard
to study its gross tlow characteristics, Protons were analyzed
in 14 energy channels between 0,025 and 16 keV. The instrument
was mounted or the satellite equatcrial plane and had & view
angle ot 1% deg in this plane and of 90 dey in the plane
containing the spin axis. The satellite's equatorial plane was
diviced {into three contiguous sectors (1131.8 degs, 111.8 deg,
and 136.4 deg) by use of an optical asgect sensor. The peak
flux in one sector was recorded at one asnalyzer plate potential
per revolution ot the satellite (no information about the
pesition withip the sector ir whick the peak tlux occurred was
retained). After 14 revolutions, all energy channels had heen
scanned, and the grocess was repeated for the next sectcr. A
complete scan in energy and sector was repeated every 5.46 min,
Ne¢ data were obtairec for the brief periogs when the satellite
was in the magnetosphere. The instrument operated well until
April 19¢4 when ft started opérating intermittently. Its
operation continued to degrade thereatter. for further
details, see J. H. wolfe et al,, J. Geophys. Res., v.71/, ¢,
1319, 1966. NSS5DC has all the useful data that now exist.
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SPACECRAFT COMMON NAME- IMP-B

ALTERNATE NAMES~ IMP 2, EXPLORER 21
S 74A, 00889

NSSDL 10~ 54-060A

LAUNCH DATE~ 10/0476€4

LAUNCH SITE= CAPE CANAVERAL~ UNITED SYATES
LAUNCH VEHICLE= DELTA

WEIGHT= 135. KG
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SPONSORING CCLNTRY/AGENCY
UNITED STATES NASA=05SA
ORBIT PARARETERS
ORBIT TYFE~ GEOCENTRIC
ORBIT PERICD- 2080. MIN

EPOCH DATE=- 10/15/65
INCLINATION- 33,7 DEG

PERIAPSIS~ 917. KM ALT APDAPSIS~ 94288. kA ALT
PERSONNEL

PN - P, BUTLER (RETIRED) NASA-GSFC

#5 -~ F.B., WCDONALD NASA=GSFC

BRIEF DESCRIPTION

Explorer 21 C(IMP 2) was a solar-cett and chemical~bhattery
powered spacecratt instrumented for interplanetary and distant
vagnetospheric studies of energetic particles, cosmic rays,
wagnetic fields, ano plasmas. Each normal telemetry sequence
of 81.9 s in duration consisted ot 795 data bits. After every
third normal sequence there wes an B1.9-s interval of rubidium
Yagcr magnetometer analog data transmission. Initial
spacecratt parsmeters included a local time of apogee at noon.,
a spin rate ct 14.6 rpm, and a spin direction of 41.4~deg right
ascensfon anc 47.4-deg declination. The significant deviation
of the spin rate and direction from the planned values and the
achievement c¢f an apogee of less than half the planned value
adversely affecteo data utefulpess. Otherwiser spacecraft
systems perfcrmed well, with n!lrlx complete dote transmission
for the first & months and for the sixth month aftes launch.
Data transmission was intermittent for other times, and tvhe
tinal transmission occurred on October 13, 1965.
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INVESTIGATICA NAPE= 10N CHAMBER AND GM TOUNTERS
NSSDE 1D= 64-060A-05

INVESTIGATIVE PROGRAN
CODE EE~8, SCIENCE

INVESTIGATION DISCIPLINE(S)
PARTICLES AND FIELDS
MAGNETOSPHERIC PHYSICS

PERSONNEL
Pl = K.A. ANDERSON U OF CALIF, BERKELEY
BRIEF DESCRIPTION
This experiment.,
geomagnetically trapped
Teb-cr-dismeter, Neher=type

designed to  measure flusxes of
particles, consisted of @

tonization chasher and twc Anton
223 Geiger-Mueller (GM) tubes. The fon chamber responded to
electrons anc protons with energies greater than 1 and 17 MeV,
respectively. Both GM tubes were mounted paraliel to the
spacecratt sgin  anis. GM tube A detected electrons greater
than 45 keV scattered off a gold foil. The acceptance cone for
these electrcns had a tull-angle of 61 deg, and ts axis of
symmetry made an angle of §59.5 deg with the spacecraft spin
anis. GM tube A responded omnidirecticnally to electrons and
protons with energies greater than 6 and 52 MeV, respectively.
GM tube B Llooked directly into space through a hole in the
spacecraft skin, The acceptance cone for GR tube B had a
tutl=angle of 33 deges and its axis of symmetry was parallel to
the spacecraft spin  axis. Omnidirectionaliy, G6M tube B
responded to electrons and protons with energies greater than 6
ard 52 MeV, respectively. Directionally, GM tube E responded
to electrons and protons with energies greater than 40 and 500
kev, resgectivety. Pulses from the idon chamber wvere
accumulated for 326.08 s and read out once every 327.68 s.
Ccunts from GM tube A were accumulated for 39.36 s and read out
six tines every 327.68 s. Counts fsrom GM tube B were
sccusulated fer 39.36 s and read out five times every 327.68 3.
fcr further cetails, see Lin and Anderson, J. Geophys. Res.,» v.
71; p. 1827, 1966. NSSDC  has all the useful dats that now
exista
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INVESTIGATION NAME~ FARADAY CUP

NSSDC ID= 64-060A~07 INVESTIGATIVE PROGRAM

CODE EE-8, SCIENCE

INVESTIGATION DISCIPLINE(S)
INTERPLANETARY PHYSICS
SPACE PLASHAS

PERSONNEL
PI -~ H.S. BRIDGE MASS INSY OF TECH
01 ~ J.H. BINSALK MASS INST OF TECH

BRIEF DESCRIFTION

The tive-element Faraday cup on Explorer 21 measured
electrons between 130 and 265 eV and iond in the following tive
energy windows: 40 to 90, 95 to 230. 260 to 650, 700 to 2000,
and 1700 tc 540C ev. For each S.46~-min interval, 22 usable,
instantaneous current samples were recorded for each energy
windows separated by 0.16 s each., Two collector glates were
used to yield information about the angular variation out of
the satellite s3in plane, The sum and difference of the
currents on the two plates and the direction with maximum
current were telemetered. The etfect of secondary electrons
has not been eliminated and could be very sitgnificent within
the earth's plasmasphere.
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INVESTIGATION NAME= FLUXGATE MAGNETOMETER
NSSDC 1P~ 64-06LA-C2

INVESTIGATIVE PROURAN
CODE EE-B, SALIENCE

INVESTIGATION DISCIPLINE(S)
PARVICLES AND FLELDS
MAGNETOSPHERIC PHYSICS
INTERPLANETARY PHYSICS

PERSONNEL
P1 = N.F. NESS NASA-GSFC

BRIEF DESCRIPTION

Each of twe unianial fluxgate magnetometers, having
dynamic ranges of plus orf minus 4¢ rY, sampled the sagnetic
tield 30 times within each of six 4.8~s intervals every 5.4¢6
min. betector cnznsitivities were plus or minus 0.25 nT, and
digitization uncertainty was plus cr #inus 0.40 nT. A rubfoiun
vapor magnetoneter was used to calibrate the fluxgate
magnetometers but cic not produce an fndependently usetul data
set. The magretoreters functioned normally throughout the
usetul Lite of the satellite. Fer further details, see
Fairfield and Ness, J. Geophys. Res.s v. 72, p. 2379, 1967,
NSSDC has all the data that now exist,
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INVESTIGATION NAME- RETARDING POTENTIAL ANALYZER

NSSDC 10~ 64-060A~C1 INVESTIGATIVE PROGRAN

CODE EE~Bs SCIENCE

INVESTIGATION DISCIPLINE(S)
MAGNEYOSPHERIC PHYSICS
SPACE PLASMAS

PERSONNEL
Pl = G.P., GERBU NASA-GSFC
01 = E.J. WAIER NASA-GSFC

BHIEF DESCRIPTION

The retarding potential analyzer was o four-elewept
Faraday cup. 1t was rounted normal sc the spacecrafe spin axis
and had an effective Llook angle of 5 sr. The experiment
crerated for 5.2 s in each of four mcdes once every 6456 s. Ir
two modes, 1%-step spectra for ions were determined for
retarding potentials in the ranges of minus 5 V to plus 15 v
and minus 5 V to plus 45 V. In the other two modes, similar
irformation tor electrons was obtaired by changing the signs cf
the potentials. The instiument experienced secondary electron
centamination but returned esseritially continuous data until
April 5., 1965. For further Jdetafls, see G. P. Serbu, J.
Geophys. Res.r Vv. 71s g5, 3755, 1966+ KS5SDC has all the data
that now exist.
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INVESTIGATION NAME~ COSMIC-RAY RANGE VS ENERGY LOSS
NSSDC 10- GA-f6OR=ES

INVESTIGATIVE PROGRAM
CODE EE~Ey SCIENCE

INVESTIGATION DISCIPLINE(S)
COSMIC RAYS

PERSONNEL
Pl = J.A. SIMPSON
0l =~ C.Y. FAN
oI - G. GLOECKLER

U OF CHICAGO
U OF ARJZONA
L CF MARYLAND

ARIEF ODESCRIPTYION

A charged-particle, solid-state telestope was used to
weasure range arc eneryy Lloss ct galactic ano solar cosric
rays. The experiment was designed to study particle energies
tenergy gper nuclecn intervals approximately progoertional to 2
scuared/A, for protons 0.9 to 190 MeV, 6.5 to 19 Mev, 19 to 9¢C
MeVs and 90 to 319¢ MeV) and charge spectra (1<=6). The
detector was oriented normal to the spacecraft spin axis. The
detector accumulators for each energy interval were telemctered
six times every 5.4& min. Esch acciLmulation period was akcut
4¢ s long (initial spacecraft spin period was about 4.% s).
The ocutput from teo 128-channels gulse-height analyzzrs was
obtained for one incident particle every 41 s and read out
along with the getector asccurulaticns. Usetul cata sere
ottained trom launch wuntil April 9, 1965, Data coverage was
intermittent throughout the Llife cf the spacecraft due to
frecuent spacecratt shutoffs s&nd sporacic failure of some
detectors. For more details., see Fan et al., J, Geophys. Res..,
ve 70, p. 3515, 1965, or G. Lloeckler, J. Geophys. Res<s v. 70,
p. 5333, 1965,
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INVESTIGATION NAME- SOLAR wWIND PROTONS

NSSDC 10-  64~06(A~06 INVESVIGATEVE PROLRAN

CODE EE-H+s SCIENCE

INVESYIGATION DISCIPLINELS)
INTERFLANETARY PHYSICS
SPACE PLASMAS

FERSONNEL
Pl =~ J,H, WOLFE NASA=ARC

FRIEF DESCRIPTION

A quadrispherical electrostatic analyzer with a current
callector and an electrometer amplitier was intended to detect
and analyze the positive ifon component of the fncicent plasma
and to study its gross flow characteristics. The planned
monitoring of the Jinterplanetary wedjum was not accomplished
because the apogee that the satellite achieved was lower than
expegted, Fratons were analyzed in 12 energy channels betueen
0.7 any B RKeV, The instrument was mounted on the satellite
equatorial plane and had a view angle 0! 15 deg in this plane
and nf 9t ceg in the plane containing the spin axis. The
satelljte equatorial plane was djvided into three contiyuous
sectors (61 degr, 95 deg, and 204 deg) by use of an optical
aspect sensor. The peak tlux in one sector was recorded av\ one
analyzer plate potential per revolution of the satellite (no
intormation as to the position within the sector in which the
fgeak flun otcurred was retained). After 12 revolutions, atl
the energy channels hao been scanneds and the process was
repeated tor the next sector, A complete scan in enerpy and
sector was reficated every %.46 min, yecause the instrument was
not capable of observing magnetospheric plasmas, no data were
chbtained fer the time when the satelljte was in the
magnetosgphere. The data may be wusetul in identifying the
magnetopuuse ang bow shock. for further detafls, see J. H.
wolfe et al., “Preliminary <esults ¢ftrom the Ames Reseacrch
Center plasra prote observations of the solar wind geomagnetic
field region on IMP 11 and 060 1," Space Research V1, Londons
Ha:mil%an R fo. Lto., 1966, NSSDC has all the usetul data that
now exist.
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SPACECRAFT COMMON NAME= INMP=C

ALTERNATE NAMES~ EXPLONER 25+ IMF 3
S 748, 013KY

NSSDC 1De £8=(424

LAUNCH DATEw (5/29/65

LAUNCH SITE~ CAPE CANAVERAL, UNITED STATES
LAUNCH VEHICLE~ DELTA

WEIGHT~ 12b. Kb

SPONSORING COUNTRY/AGENCY
UNITED STATES NASA~0SSA
ORBIT PARAMETERS
ORBIT TYPE~ GEOCENTRIC
ORBLY PERIOD~ B341.9 WIN
PERIAPSIS- 32250. KM ALT

EPOCH DATE=- 0Bv03/67
INCLINATION= 53.6 0EG
APOAPS IS~ 227456, KM ALT

FERSONNEL
Py - P, BUTLER (RETIRED) NASA~GSFC
PS = F.8. MCDOMALD RASA~GSFC

BRIEF DESCRIPTION

Explorer 23 (INP 3) was a szlap-cell ano chemfjcal-battery
powered spacecraft instrumenizg tpr interplanetary and distant
sagnetospheric stucies of energetic particles, cosmic rayse
magnhetic fields, and plasmas. lnitial spacecraft parameters
included a local time ot apogee of 2020 h, a spin rate of 23.7
rpms and a spin direction of E4.9-deg right ascension and
-10.9-c0eg cdeclination. €Each normal telemetry sequence was d1.9
s in duration and consisted of 7Y5 data bits. After every
third normal telemetry sequence there was an 81.9-s interval of
rukidium  vagor magnetometer analog dota transmission,
Performance was essentially normal until Llate April 1967, then
intermittent until May 12, 1967, after which no turther data
vere acquired.

cemumnme [MP=Cs ANDERSONwwrurremramcrruer e cesrurreanroacccanen
INVESTIGATICA NAME= JON CHAMBEER AND UM COUNTLRS
NSSDPC 1D~ 65-042A-05%

INVESTSGATIVE PROLRAM
Coré EE-B, SCIENCE

INVESTIGATION OISCIPLINE(S)
PARTICLES AND FIELDS
MAGNLEYOSPHERIC PHYSICS

PERSONNEL
Pl = K.A. ANDERSON
0] - G.He PITT

U OF CALIF, BERKELEY
U OF CALIF, BERKELEY

BRIEF DESCRIPTION

This experiment, designed to measure tfluxes of
gecnagneticalty trapped particles, consisted at a
7.6~cm~diameter, WNeher-type ionization chasmber and two Anton
223 Geiger-Mueller (GM) tubes. The jon chamber responded to
electrons and protoens with energies greater than 1 and 17 Mev.,
respectively, Doth M tubes were mounten paratlel to the
spacecraft spin axis. GM  tuhe A detected electrons greater
than 45 keV scattiered off a4 gold toil. The acceptance cone for

ORIGINAL PAGE IS
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these electrons had a fulleangle of 61 degr, and fts spin axis
of symmetry made an angle ot 59,5 deq with the spacecrszit spin
axis, GM  tube A responded cenidirectionally to elecqrors anc
protofns wWith energies greater than 6 and 52 MeV, respictively.
UM tube B looked directty into spsce through a hole in the
spacecrafy  skir, The accegtarce ccre fcr GM tube 8 hag 2
full-angle of 3§ deg, and its arxis of symmetry wvas parailel to
the spacecratt spin axis. Omndcissctionally, GM tube B
responded to electrons and protons with epergies greatsr than 6
arg 52 Meve respectively, Directicraliyr, (M tube B resgonded
19 electrons and protons with energies greates than 40 and 500
keV, respectively. Pulses froe the fon chasber vere
accusulated for 326,06 s and read out once every 327.68 s,
Counts from GM tube A were accurulated fcr 39.36 s anc read cut
six times every 327.68 s. Counts from GM tube B were
accumulated for 39.36 s and rread out five times every 327.68 5.
This experiment gerfcrmed norwally frar launch through May 11,
1967, the date of the last useful data transmission. NSSDC has
atl the useful data that now exist.

commer= [MP=Cy) HRIDGE wwwiamosnrconccannnnrrennenmnsennanaonannes

INVESTIGATION NAME- PLASMA, FARADAY CUP

NSSRC ID«=  65-042A-07 INVESTIGATIVE PROGRAM
CODE EE-B» SCLENCE
INVESTIGATION DISCIFLINE(S)
INTERPLANETARY PHYSICS
SPACE PLASMAS
PERSONNEL
Pl - H.S5. BRIDGE MASS INST OF TECH

BRIEF DESCRIPTIGN

The faraocsy cup was a nmulti-element split collecter
irstrument intended to make differential energy spectrum
measurements of interplanetary and magnetospheric {ons and

electrons. The experiment failec at launch.

crememn IMP(, NESSecmememmmmesmcsacrsavarcrescenammmssrasanneen

INVESTIGATION NAME=- FLUXGATE MAGNETOMETER

NSSDC ID=~ 65-042A-C2 INVESTIGATIVE PROGRANM

CODE EE~R, SCIENCE
INVESTIGATION DISCIFLINE(S)

PARYICLES AND FIELDS
MAGNETOSFHERIC PHYSICS
INYERPLANETARY PHYSICS

PERSONNEL

Pl = N.F. NESS NASA-GSFC
BRIEF DESCRIPYION

Each of tuo uniaxial fluxgate magnetometers had a dynanic
of plus or mirus 40 nT and a seraitivity of plus or minus
nT. One fluxgate magnetometer failed at launchs but the
other pertormec norwally, sarpling tte ragnetic field 3¢ tines
within each ot stx 4.8-s intervals every 5.46 min.
Uncertainties in cata were plus or minus 1.0 nT. Useful data
were transmitted until May 11, 1967. A rubidium vapor
magnetometer was ircluded {ir the experiment package, ktut it
produced no useful cata. The instrumentation and analysis were
similar to those of Explorers 18 and 21, described in J.
Geophys. Res.s v. 69, p. 3531, 1964, and in J. Ceophys. Res.,
Ve 72, p. 2379 1967. NSSDC has all the useful data that exist
trom this dnvestication. Hourly averaged interglanetary data
also exist as part ot data sets in the NSSDC supplementary data
tile,

range
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INVESTIGATION NAME- RETARDING POTENTIAL ANALYZER

NSSDC ID~- 65-042A-01 INVESTIGATIVE PROGRAM
CODE EE-Bs SCIENCE
INVESTIGATION DISCIPLINE(S)
MAGNETOSPHERIC RHYSICS
SPACE PLASMAS
PERSONNEL
Pl ~ G.P. JERBU NASA-GSFC
BRIEF DESCRIPTION
The retarding potential analyzer was a four-element
faraday cup. It was mounted normal tc the spacecraft spin axis
and had an effective Look angle of 5 sr. The experiment
crerated for 5.2 s in each of six rcdes once every 648 s. Ir
two modes, 15-step spectra for ions were determined for

retarding potentials in the ranges =5 V to 45 V and =5 V to 445

v, In two other zcces, similar irfcrraticn for electrons was
obtained by changing the signs of the potentials. The
remaining two sodes were net current modes with zero potential

applied to all elements for 15 measurements. The instrument

experienced secordary electror ccrtamiration, but operateo
without degradation during the sgacecratt Llifetime. for
further details, see G. P, Serbu, "Thermal plasma measuremerts

within the magnetcsphere,”™ Space Nesearch VII, 19€6. NSSOC has

all the useful data that now exist.
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INVESTIGAYION NAME~ COSRIC~RAY RANG/ v3 ENERGY LOSS

NSS0C ID~- 65-042A-03 INVESTIGATIVE PROGRAM
CODL EE~Bs SCIENCE
INVES/IGATION DISCIPLINE(S)
COZMIC RAYS
PERSONNEL
Pl = J.A. SINPSON U OF CHICAGO
01 - C.¥. FAN U OF ARIZONA
ol - G. GLOECKLER U OF MARYLAND

BRIEF DESCRIPTION

A charged=particle, solidg-stite telescope vas used to

measure range and energy ALoss of galectic and solar coseic
reys. The experiment was designed to study particle energies
(enerqy per nucleon intervals approximately proportional to 2
squared /A3 for protons 2.6 to 190 MeV, 13.3 to 26 MeVs 26 to
94 MeV, and 94 to 190 MeV) and charge spectra (R<=6). The
detector was oriented normal to the spacecraft spin anis. The

detector accumulators for each energy interval were telemetered

six times every 5.46 min, Each accumulation was about 40 s
Lony (inftial spacecraft spin period was about 3.3 s). The
output trom two J28-channel, pulse-height snalyzers was
cbtained for one incident particle every 41 s and was read out

along with the detector accumulatnes. The enperiment performed
normatly wuntil Apeil 23, 1966, after which several problems
with the instrumentation developeds tausing spikes in the count
rate dasta, especially in the lowest eneryy channel. The date
O;G transmission of the last usetul informstion wes Aprit 29,
1967.

vumanes [MEeCs WOLEEwmmorerrcemorerrnenororarrrescnossenrronree

INVESTIGATION NAME= SOLAR WIND PROTONS

NSSDC 10- 65-042A~06 INVESTIGATIVE PROGRAM
CODE tE-8, SCIENCE
INVESTIGATION DISCIPLINE(S)
INTERPLANETARY PHYSICS
SPACE PLASMAS
PERSONNEL
Pl = J.H. WOLFE NASA-ARC

BRIEF DESCRIPTION

A guadrispherical electrostatic analyzer with a current
collector and an electrometer amplifier was intended to detect
and analyze the positive ion component of the incident plasma
and to study its gross flow characteristics as a function of
radial distance {rom the earth. The finstrument failed at
Launch and thus produced no useful data,
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SPACECRAFT COMMON NAME-~ IMP-D
ALTERNATE NAMES= EXPLORER 33, AINP 1
02258, ANCHORED IMP }

NSSDC iD=~ 66-0584A
LAUNCH DATE- (7/01/66

LAUNCH SITE= CAPE CANAVERAL, UNITED STATES
LAUNCH VEHICLE- DELTA

WEIGHY=- 212. KG

SPONSORING CCLNYRY/AGENCY
UNITED STATES NASA-OSSA
ORBLT PARAMEVERS
CRBIT TYPE- GEOCENTRIC
ORBIT PERIOD=~ 38792. MIN
PERIAPSIS~ 265680, KM ALT

EPOCH DATE- 07/01/71
INCLINATION= 24.4 DEG
APOAPS IS~ AB0T63. KM ALY

FERSONNEL
PM = P,6. AARCTTIE NASA=GSFC
P5 = N.F. NESS NASA-GSFC

BRIEF DESCRIPTION

Explorer 33 was a spin-stabilized (spin axis paraliel to
the ecliptic plane, spin period varying between 2,2 and 3.6 s)
spacecraft f{rstrumented for studies of interplanetary plasmas
energetic charged particles (electrons, protons, and alphas),
magnetic fields, and solar X rays at Lunar distances. The
spacecraft failed to achieve lunar orbit but did schieve
mission objectives. The initial apogee occurred at about 1600
b local time. Over the first 2~-yr period, perigee varied
between 6 and 44.earth radii. Apogee varied betueen 70 and 135
earth radii, and the inclination with respect to the equator of
the earth varied between 7 and 60 deg. Perfods of principal
data coverage (essentially 100%) are July 1. 17966 (launch). to
January 14, 1970/ February 21, 1970, to March 6, 1970; July 31,

1970, to September 14, 1970; January 15, 1971, to February 28,
19715 March 23, 1971, to May 31, 1971; and August 23, 1971, to
September 15, 1971. No data were obtained after September 21,
1971.
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INVESTIGATION NAME=~ JON CHAMBER AND GM COUNTERS
NSSDBC JD= kE~058A-(4 INVESTIGATIVE PROLHAN
COOE EE-8, SCILNCE

INVESTIGATION DISCIPLINE(S)
PARTICLES AND FIELDS

PERSONNEL

P~ KeAy ANDERSON
BRIEF DESCRIPTION

This  experiment consisted of a 10.2~cms Neher-type

tonfzation chamber and tuo Lionel type 205 HT Geiger-pueller
(GM) tubes, The fon shamber responded omnidirectionally to
electrons above C€.7 MeV ard grctcns above 12 MeV, licth ¥
tubes vere wsounted perpendicular to the spacecratt spin axis,
GM  tube A detected elecirons ahove 45 keV which were scattereon
cft a golo foil. The acceptance cone tor these electrons had a
full=angle of [3] deg and axis ot symmetry which was
perpendicular to the spacecraft spin axis. GM tube 8 responded
to electrons and protons above 22 and 300 keV, respectively, in
an  acceptance ctne of A%-deg full-arglie with axis of sysmetry
perpendizular to the spacecraft sgin axis. Both UM tubes
responded omnidireceionatly to electrans and protons of
energies above 2.% and 35 MeV, respectively. Pulses trom the
fcn  thaeber #no ccurv: from each GF tube were sccumilated ftcr
39.72 ¢ and read out every 40.96 s, The time between the tirst
two fon-chamber opulses in an accumulation period was also
telemetered, The {on chamber operated normally from launch
thrcugh September 2, 1966. From Septesber 2+ 1966+ the icr
chamber operated at a lower threshold voltage. For further
detaila, see Lin, Solar Physics, v. 12, p. 266+ 1970. NSSOC
has sll the useful data that now exist.,

U OF CALIF, BERKELEY
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INVESTIGATION NAME- PLASMA PROBE
NSSDC ID~ 66-058A~C6 INVESTIGATIVE PROGRAM
COBE EE~H, SCIENCE

INVESTIGATION DISCIPLINE(S)
INTERPLANETARY PHYSICS
SPACE FLASMAS

PERSONNEL
PI =~ H.5. BRIDGE MASS INST OF TVECH

BRIEF DESCRIPTION

split-collector Ffaraday cug mcurteo on the spacecraft
ecuator was used to study the directional intensity of solar
wind jons and electrons. The following 25-s sequence was
executed three tires tor fons and crce for electrans each 324
S. Tuwenty-seven directional current samples {rom the two
coliectors were tasken §n the enercy per charge (£/8) window
from B0 to 2850 eV. The currents in the two coliectors wvere
then sampled in eight E/Q@ windows betueen 50 and 5400 eV at the
azimuth at which geak current apgeared in the previous 27
measurements,. Due to telemetry Limitations., only the tollowing
data were returnec to earth every 328 s: fcr ionss the sums cof
currents measured on the two collector plates twice and the
difterence once, and for electrons, the sums once. The
experiment worked well from Launch until the final spacecratt
data transmission. For further detajts, see Lyon et al., J,
Geophys. Res.. v 72, p. 6113, 1967,

mmmmmem [APeD, NESSwm=mmmcan
INVESTIGATION NAME- GSFC MAGNEYOMETER

NSSDC ID~ 66-058A-CL INVESTIGATIVE PROGRAM

CODE EE~B» SCIENCE

INVESTIGATION DISCIPLINE(S)
PARTICLES AND FILELDS
INTERPLANETARY PHYSICS

PEKSONNEL
Pl = N,F. NESS KASA-GLSFC
01 = K.¥. BEHANNON NASA~GSFC

BRIEF DESCRIPTION

The instrumentation for this euperinent consisted cf a
boom-mounted triaxial fluxgate magnetcmeter. Each of the three
sensors had a range of minus to plus 64 nT and a digitijzation
resctuticn of wmints to plus 0.25 nT. tlero-level drift was
checked by periodic reoriertation of the sensors. Spacecraft
fields at the senscrs were not greater than the digitization
urcertainty. Cne vector measurement was obtained each 5.12 s.
The bandpass <©f the sagnetceeter sas 0 tc 5 Hz, With & 20-cB
cer decade decrease for higher frequencies. The detector
functioned well between launch and October 10, 1968, when the
cc fgower converier failed. Nc useful data were chtained after
that date. for further details, see Behannon, J, Geophys.
ReS.sr V. 73, p. 937+ 1968, NSSDC has all the useful data that
now exist from this investigation. Hourly averaged
interglaretary data also exist as part of cgata sets in the
NSSDC supplementary data file.
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INVESTIGATION NAME~ LOW-ENEPOGY INTEGRAL SPECTRUM
AEASURENENY ENPERINENT
NSSDC ID= Ae-058A-02 INVESTIGATIVE FROGRAN
CUDE EE=¥,» SCIENCE

INVESTIGATION DISCIPLINES)
INYERPLANETARY PHYSICS
SPACE PLASNAS

PERSONNEL
Pl =~ G.P., SERBU NASA=GSFC
0l = E.J. MALER NASA~GSFC
BRIEF DESCRIPTION
A wide-aperture, multi~grid potentfal analyzer was used

to observe the intensity of the electron and fon components of
the Llow~ehtergy plasma in interplanetary space and near earth.
Integral spectra were obtained for both ions and electrons in
the anergy rarges from 0 to 45 eV (15 steps) and ¢ to 15 eV (15

steps)., Complete spectra for protons and electrons were
cbtafned every 80 s, The esmperiment opyrated until Jure 29,
1967. OData no longer exfist.
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INVESTIGATICN NAME= AMES MAGNETIC FIELDS
NSSDC iD=~ 66-058A-03 INVESTIGATIVE PROGHAM
CODE EE-8+ SCIENCE

INVESTIGATION DISCIPLINE(S)
PARVICLES AND FIELDS
INTERPLANETARY PHYSICS

PERSONNEL

Pl = C.P. SONETY U OF ARIZONA

03 « J.Ha WOLFE NASA=ARC

CI ~ Rob, SILVUA TRE S5YSTEMS GROUP

03 = W.J. KERWIN NASA=ARC
BRIEF DESCRIPTIION

The Ames Jagnetometer experiment tonsisted ot a

boor-mounteg triaxial fluxgate magrietometer and an electronics

package. The sensors were orthogonally mounted with one sensor
oriented alony the spin axis of the spacecratt. A motor
tnterchanged a sensor in the spin plane with the sensor alosg
the spin axis every 24 h, allowing inflight zero-level
determination. The instrusent package included a circuit for
spin-demodulating the outputs ftrom the sensors in the spin
clane. The noise threshold was abeut 0.2 nT. The instrument
had three ranges covering plus or minus 20, 60, and 200 n7 full
scale for each vector component, The digitjzation accuracy for
each range was X of the entire range covered., The magnetic
tield vector was measured instantaneously, and the instrument
range was changed after each measurement. A period of 2.05 s
elapsed between adjacent messurements and 6.14 S between
reasurements using the same range. For further details, see
mihalov et al.s J. Geophys. Res.s v. 73, p. 943, 1968. NSSDC
has all the uselul data that now exist,
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INVESTIGATION NAME- ELECTRON AND PROTON DEYECTORS
NSSOC 10~ 66-058A-05 INVESTIGAYIVE PRUGRAM
CODE EE~8+ SCIENCE

INVESTICATION DISCIPLINE(S)
SOLAR PHYSICS
PARTICLES AND FIELDS

FERSONNEL
PI ~ J,A, VAN ALLEN U OF I0WA

BRIEF DESCRIPYION

Three EON type 6213 Geiger-Mueller (GM) tubes (GM1, GM2,
and GM3) and @ silicon solid-state detector (S50) pravided
measurements of sclar X rays (Geiger tubes only, between 2 and
124A) ano cf solar, galactic, and magnetospheric charged
particles. The Geiger-Mueller tubes measured electrons of
energies greater than 45 to 50 keV and protons of energies
greater than 730 to B30 keV. The SSb output was discriminated
at four thresholds: (1) PN1, which detected protons between .31
and 10 MeV and alphas hetween .59 and 225 MeV, (2) PN2, which
detected protons between .50 and 4 MeV and alphas between .78
and 98 MeV, (1) PNI, which detected protons between .62 and 1.9

MeV and alphas between 1.13 and 46 MeV, and (4) PN4, which
detected alphas tetween 2.1 and 17 MeV. GM1 and the S50 were
oriented parallel to the spin axis, and GM3 was oriented

antiparallel to the spin axis. Data from GM1 and PN1 were
divided into deta from quadrants oriented uith respect to the
sun (sectors 1., 11, 111, and 1V were centered 180, 270, 0 and
90 oceg from the sune respectively). Data were read ocut in
either 82-= or 1i64»s intervals. High temperatures adversely
atfected the S50 particle data during the periods from
September 16 to Jsnuary 14 and from March 16 to July 14 of each
year followirg September 16+, 31966. Mowevers, ther alpha particle
data are believed 110 be unaffected. On rare occasions (less
than 10), a GM tube would produce a highs srurious count rate
for a period of several hours. This effect apparently was
groouced only during periods of extremely high particle and



w

Aeray fluxes. Accemilator faflures cccurrea on July 21 1967,
and September 24+ 1967. fFor turther details, see Van Atlen and
Nesse J, Geophys. fles.r va T2, po 935, 1967,
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SPACECRAFT COMMON NAME~ INP-E
ALTERNATE NAMES~ EXPLORER 35, AINP 2
AIPP-E, 02BHSG

NSSOY 1> 67-070A
LAUNCH OATE= 07/19/7¢7

LAUNCH SITE= CAPE CANAVERAL, UNITED STATES
LAUNCH VEHICLE= DELTA

WEIGHT~ 230. KG

SPONSQRING COUNTRY/AGENCY
UNITED STATES NASA=OSSA
INITIAL ORB1V PARAMETERS

ORBIT TYPE~ SELENOCENTRIC EPOCH DATE~ 80/00/67

ORBITY PEAJOD~ 692.3 WIN INCLINATION- 146.3 DEG

PERIAPSIS~ T46. KM ALT APOAPSIS =~ T744. KN ALT
PERSONNEL

PH « P.G. MARCOTTE NASA=GSFC

PS = N.Fs NESS NASA=GSFC

ORIEF DESCRIPTION

Explorer 35 wus a spin-stabilized spacecratt instrumented
for interplanetary studiess, at lunar distances, of the
irterplanetary plasrar magnetic fielc, energetic partcicies, and
solar X rays., It was launched into sn elliptical Lunar orbit,
The spin axis direction was nearly perpendijcuiar to the
ecliptic plane, and the spin rete was 25.6 rpm. Missjon
otjectives were achieved, After suctesstful creration fcr €
years, the spacecraft was turned oft on June 24, 1973.

cenmace IMP=Es ALEXANDER-eremmecsmeesseerrecerrrerremcecreranse

INVESTIGATION NAME- MICROMETEORITE FLUX

NSSDC 10~ &7~070A~05 INVESTEGATIVE PROGRAM
CODE EL~4, SCIENCE
INVESTIGATION DISTIPLINE(S)
INTERPLANETARY DUST
PERSONNEL
Pl = W.M, ALEXANDER BAYLOR U
01 - J.L. BOHN TEMPLE U

BRIEF DESCRIPTION

This experiment was designed to measure the jonization,
rorentums, speed, anc oirection of sicrareteorites, using thin
film c¢harged detectors, induction devices, and microphores,
Data from this investigation no lLonger exist.

cmsmenm [HP*E, ANDERSON=m=vrw-wemcesrcecresecrcerenerannanonmen

INVESTIGATION NAME- ENERGETLIC PARTICLE

NSSDC ID= 67-07CA-(2 INVESTIGATVIVE PROGRAM

CODE EE~8+ SCIENCE

INVESTIGATION DISCIPLINE(S)
PARTICLES AND FIELDS

PERSONNEL
Pl = K.A,
01 = G.H.

ANDERSUN
PITT

U OF CALIF, BERKELEY
U Of CALIF, BERKELEY

BRIEF DESCRIPTION

This experiment
fcnization chapber and
(GM) tubes, The idon

consisted of a 12-cm Neher-type

two Lionel type 205 K1 Geiger-Mueller
chamber resgonded omnidirectionally to
electrons above 0.7 MeV and prctens above 12 MeV, Both Gm
tubes were mountec parallel to the spacecratt spin axis. GM
tube 3 detected electrons absove 45 keV that were scattesed 71§
a gold foil. The acceptance cone for these electrons vad »
7t~deg full-angle and an axis of syametry that was 20 deg off
the spacecratt scir axis. GM tube 2 responced to electrors arc
protons ahove 22 and 300 keV, respectively, in an acceptance
cone of 70~deg full-angle centered at the spacecraft spin axis.
goth GM tubes responded omnldirectionally to electrons and
protcns of energies atove 2.5 ani 5C MeVe respectively. Fulses
trom the {fon chamber and counts from each GM tube were
accumulated for 39,72 s and read out every 40.96 s. In
acdition, the time between the first jon chamber pulses in an
accumulation period was also telemetered. This experimert
pertormed weil dnjtially. For further details, see Anderson,
J. Geophys. Res., v. 74, p. 95, 1969. NSSDC has all the useful
data that now exist.
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INVESTIGATION NAME~ PLASMA PRIBE
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ASSDC 10- 67-870A-0p INVESTIGATIVE PROGRARM
CODE EE«B, SCIENCE
INVESTIGATION BISCIPLINE(S)
INTERFLANETARY PHYSICS
PERSONNEL
P1 = H.5. BRIDGE WASS INSY OF YECH

BRICF DESCRIFVION

A wmultigrids split-collector Faraday cup msounted on the

equator of the spacecraft was used to study the directional
intensity of sclar wind positive fons and electrons with
particular esphasis on the intersction of the solar wind with
the wmoon, Juenty-seven integral current sasples (recuiring
about 4.3 5) wire taken in an energy-per~charge window trom 8¢
to 28%¢ eV, Then the current vas sampled in sight differential

energy=perecharge windous between 56 and 5400 eV at the sxisuth
where the peak current appesred (n  the previous series of
integral measuresents. These wmeasurements (integral and
differential) took about 25 s, Both the sum and difference of
collector currents were obtafined for positive fons. Only the
sum was obtained for electrons, A compliete set of measurements

(two collector plate sums and one oifference for protonss and
one collector plate sum for electrons) required 328 s, The
experiment worked well from launch until fts feilure §n July
1968, For further detaiis, see Lyon et sl.r J. Geophys, Res,s
Ve T2: pe 61134 1967,

snnenoe [N E, “‘55 - - - -
INVESTIGATION NAME=- GSFC MAGNETOMETER

NSSDC 1D~ &7-070A-04 INVESTIGATIVE PROGRAR

CODE EE=-8, SCILENCE

INVESTICATION DISCIPLINE(S)
PARYICLES AND FIELDS
INTERPLANETARY PHYSICS
PLANETARY MAGNETIC FIELD

FERSONNEL
Pl = N,F. NESS NASASGSFC
0 =~ K,d. BEHANNON NASA=GSFC
BRIEF DESCRIFTION
The experiment consisted of a boow-mounted trisxtel
fluxgate magnetometer. Each sensor had dusl ranges of minus o

plus 24 nT and 64 nT, with digitization resolutions of minus so
plus 0.694 nT and 0.25 nTs, respectively, Zero tevel drift was
¢hecked by periodic recrientation of the sensors until May 20,
1969+ when the flipper mechanism failed. Past this point, dats
analysfs was more difficult a3 the 2ero level drift of the
sensor parallel to the spacecraft spin aiis was not readily
determined. Spacecraft interference was (ess than 0.125 nV.
Cne vector measurement was obtained eagh 5.12 s. The bandpats
¢f the magnetometer was 0 to 5 Hz, with a 20-dB per decade
decrease for higher frequencies. Except for the flipper
fatlures the experiment tuncticnec noemally from Launch to
spacecraft turnotf (June 24, 1973). For further details, see
Ness et al., J. Geophys. Res.» vo T2+, . 5769+, 1969. NSS5DC has
sll the useful data that exist from this investigation. Hourly
averaged interplanetary data also exist as part of data sets in
the N5SDC supplementary dats file.

emcceee [MPE, SERQU mreeervescrcrssnosrnmerrcmanenenenaonmmonn

INVESTIGATION NARE- LOB-ENERGY INTEGRAL SPECTRUM
MEASUREMENT EXPERIMENT

NS50C XD~ 6T7-070A-07 INVESTIGATIVE PROGRAM
CODE EE-8, SCIENCE
INVESTIGATION DISCIPLINE(S)
SPACE PLASMAS
INTERFLANEYARY PHYSICS
FERSONNEL
PI - G.P, SERBU NASA-GSFC
01 - £E.J, PALER NASA=GSFC
BRIEF OESCRIPTION
A plangs multi-grid sensor programmed as a retarding
potential aralyzer was used to cbserve the intensity of the
etectron and Jon components of the Low ehnerqy plasma near the
moon. Integral spectra were obtained for both ijons and
electrons in . the energy range from 1 to 500 ev. A cosplete

spectrum was obtained every 80 s. Data trom this {nvestigation
no longer exist.,

cwvamen [MPeEs SONETVvrmerercarcecanccscnanrcccanconemonmscannen
INVESTIGATION NAME~ AMES MAGNETIC FlELOS

NSSOC 1D~ 67-070A-03 INVESTIGAYIVE PROGRAM

CODE EE-8, SCIENCE

INVES: JGATION DISCIPLINE(S)
PARTICLES AND FIELDS
INTERPLANETARY PHYSICS
PLANETARY MAGNETIC FILELD



ey

PERSONNEL
rl

= L, SONERY 0 0F ART20NA
0} ~ JJH, WOLFE NASA=ARC
0l = N.W, SILVA TRW SYSTEMS GROUP
D1 » wuje KERWIN NASA~ARC
BRIEF DESCRIPIION
The Ames  saghetometer eaperiment consisted ot 2
boos=mounted triaxiatl fluxyate eagretometer 4nd an electronics
package, The sensors were orthigenally eounieds with one
sensor oriented alerg the spir axis ¢f the spacecraft, A mcicr

fnterchanged

sersor in the spin glane with the sensor along
the spin

anis every 24 he alloding intlight calinration, The
iFstrument package fncluded o cireuit tor desodulating the
outputs feom the sensors fn the spin planes The noise
threshold wss abott 0.2 nY. The instruvent had iheee ranjes
covering plus or eidus 20, 60, and 200 nT tull scale tor each
vector cosponent. Yhe gigitication accuracy tor each range was
1% of the entire range covered. The magnetfic field vector was
measured instantaneousiys and the irstrument range was changea
after eath measurement, A period of 2.05 s elapsed between
agdfacent measuremerts and 3 gerice cf 6.14 5 elapsed betwenr
meadsurements UsSing the same crange. The instrument pertorsance
was normal. For further detailss see Hihalov et ales J.
Geophys., Res.o Vv, 730 o, 743, JV6B. ANSSDC has atl the useful
data that now enist.

mamumme [HfnE, VAN ALLEN®wemseurnmncssmunnoorisansnonsnmusnonss

INVESYIGATION NAME~ ELECYRON AND PROTON DETECTORS

NSSOC 10~ 6T-0TCA=(L INVESTIGATIVE PROURAR
CODE EE-Bo SCIENCE
INVESTIGATION DISCIPLINELS)
SOLAR FHYSICS
PARTICLES AND FIELDS
PERSONNEL
Pl = J,A. VAN ALLEN U 0 10uA

BRIEF OESCRIPTION

Three EON type 6213 Geiger=Nueller {GM) tubes (GR1, GM2,
ard GM3) and 4 silicon sclio~state detector (550) previgec
measurements of sotar X rays (GM1 onlys, hetween 2 and 12 A) and
charged particles ir the wicinity of the moon. GM)} and GM3
measured electrons of energies greater than AF to 40 keV and
protens  of enerdy yreater thar TAC tc 320 keVs while GM2 way
shielded by & cap with apnroximately { urem per sg cr {(liaiting
its response Lo protons of enefgies greater than about 55 Mev),
the S50 output was discriminated at four thresholds: (1) PN1,
which detected pretons between ,32 ard 6.3 MeV, (2) PN2, which
detected protons between 48 and 3.0 NMeVe, (3) PNa, which
detected alphas between 2 and 10,2 MeV, and (4) PNY, vhich was
sensitive to particles of 2 greater ttar 3, tncluging carton 12
betseen ,58 and 9,5 MeV per nucleons nitroyen 14 between 514
and  §3.9 MeV per nucleon, and oaygen 16 betueen 466 and 18,8
MeV per nucleon, 4M1 and S50 were oriented perpendicular to
the spacecraty spir axiss GM2 was crientes parallel tc the spir
sxis. and GM3 was oriented antiparallel to the spin aris. Data
trom GMis PN31s» and PNO were diviced into data from quadrants
arfented with resgect to the sun (sectors L. 18, 111, and IV
were centered 180, 270+, G+ and 9%¢ deg away frorm the surs
resgectively). Data were read out every 82 or 164 s, and the
experiment performance was normal. for more details, see Van
Aller ano Ness, J. Geophys. Res.s» v, T&» ¢, 71, 1969, but rete
the revised 550 energy levels.,

AnRdsdndndensddondtntdanacee [NfimFadosntnannednsrantndandaseane

SPACECRAFT COMMON NAME- IMP-F
ALTERNAYE NAMES= EXFLORER 34, IMP 4
t2817

NSSDC 1D~ 67-051A

LAUNCH DATE~ 05/24/€7

LAUNCH S1TE~ VANDENBERG AFB, UNITED STATES
LAUNCH VENICLE~ DELTA

SFONSORING COUNTRY/ZAGENCY
UNITED STATES

WETLHT= 163. NG

NASA-055A

ORA1YT PARAMETERS
ORBIT TYPE~ GEOCENTRIC
QRBIY PERIDD~ 6218.3 MIN
PERIAPSLIS~ 20831, KN ALY

EPOCH DATE= 02/15/69
INCLINATI0A- 68,5 OEG
APOAPSIS« 209242, KM ALT

PERSONNEL
PE - P,
PS =~ F.8.

BUTLER (RETIRED)
MCOONALD

NASA-GSFC
NASA=GSFC

BRIEF DESCRIPYION

This spacecraft was placed into & high~inclination.
highly eccentric earth orbit. Tte apcaee goirt was tecatec
near the ecliptic plane and had an initial local time of about
1900 h, The spacecratt was spin-stabilized and had an fnitial
sgin perfod of 2.6 s. The sgpir vector was approximately
perpendicular to the ecliptic plane. Like the ¢arlier IMPs,
this spacecratt w3 Instrumentea to study interptanetary
magnetic fields, energetic particles, and nplasma. The
spacecratt optical aspect syster failes on March 4, Y69,
Gtherwise, useful data were acquired wuntil just bwefore

spacecratt reentrys which occurred on May 34 1909,

sunnmun [Pfmafs ANDLRSON e monsensoumnvunstsamamrsn e n b nsun e

INVESTIGATION NARME= JON CHARMDER

ASSDC 10 67051A=02 INVELTICATIVE PROLRAR
CODE EE~Ho SCIENCE
INVESTIGUATLON DISCIRLINEAS)
FARTICLES AND FILLDS
MAGNETUSPHERLL PHYSICS
FERSOANEL
PI - Ko A, ANDERSON U OF CALIF, BERKELEY
Bl o~ Gate MITY U OF CALMF, HERKELEY

BRIEE DESCRIFILON

The instrusentation for this experiment consisted of a
4=in., Neher~type fonfzation chamber and two Lionel type 208 NV
Gefqer-Muelier ({1 3] tubes. Yhe fon chamber responded
conidgirectionally to electrons above .7 MeV and protons above
12 meV. Both GM tubes were mounted paratlel to the spacecraft
spin axise GM tube A detecied electirons abave 45 keV that were
scatteres from o gpolg foji, The acceptance cone for these
electrons had & T0=dey full-angle and an axis of symmetfy that
was 43 deg cff the spececraft spin anis. uM tube O vesponded
1o electrons and protons above 22 and 300 XeV. respectivelys in

an  acceptance cone of TO-deg fuli-angle ¢entereo at the spin
direction, Hoth GM  tybes responded omniuvirectionally to
electrons and protons of energies above 2.5 and 350 ReV,

respectively. Pulses from the fon chamber and counts from each
GN tube were accusulated for 9,92 8 and read out every 1£.24 s,
The time betueen the first two fon chamher pulses in an
sccumulation period was also telemetered, This enperiment
pertormed noemally from Launch throuyh Septrember B, 1967, when

6% tube A fajled. Qn hovember S, 1967, UM tube B failed ang
the experiment was terminated. for turther details, see Ling
Solar Physicss v. 12s p. 266 $1970, NSSDC has all the usetul

data that now exist.

wrnesee [MPef, QDSTRUM -rormermmsnebssenssnmncvunymmosnrempennmeny

INVESTIGATION NAME= SOLAR PROTON NONITORING EXPEKIMENT

NSSDC 10= 67-051A-07 INVESTIGATIVE PROGRAM
COBE EE=H, SCIENCE
IHVIGTIGATION DISCIPLINE(SS
COSMIC RAYS
FERSONNEL
Pl - €.0. HOSTROM APPLIED PHYSICS LAY
01 =~ D.J. WILLIAMS APPLLIED PHYSICS LA
Cl ~ DLE, HAGGECNLA) NASA-GSFC
Ul = F.H, MCDONALD NASA=GSFC

BRIEF DESCRIPTION

The solar proton monitoring experiment used tour separate
detectors, each of which used une or more solic-state sensors,
Three detectcrs measured the omnfdirectional fluxes of protons
ang  alpha particles with energy per nucleon values above 10,
30/ ana 60 Mev, Alpha particle contributions to the total
count rates weer generally less than 10%. These detectory were

also sensitive to electenns above approximetely 0.7+ 2, and &
MeV, respectively, The 10~MeV channetl was sampled for two
19.2~s intervais every 163.8 s and the 36~ and 60-MeV channels
for one §9.2-3 {nterval esvery 163.8 s, Resultant hourly
averaged fluxes have been published in Solar~Geophysical Data
(NCAA, Boulder) on a rapid basis. The fourth detector had a
go~deg tull Llook angle normal to the spacecratt spin axis and
measured f{uses of 1~ to 10-MeV protons for two 19.2-s
intervals every 163.8 s. bata were obtained from the tirst
three detectcrs between launch and Pay 3, 1749, Data from the

fourth detector were oObtained betwern Launch ond June 12, 1968,
NSSOC has all the useful data that now exist.

wneenmin [AFef, HRUWNommmomenommerere s acunenanra e

INVESTIGATION NARE- LOWSENERCY SOLID=STATE TELESCOPE

NSSDC 10~ £7-051A-01 IRVESTIGATIVE PROGRAM
CODE EE~B, SCIENCE
INVESTEIGATION DISCIPLINE (S)
PARTICLES AND FIELDS
MAGNETOSPHERIC PHYSICS
FERSONNEL
Pl - w,L, HBROWN BELL TELEPHONE LAB
0f ~ GalL. NMILLER BELL TELEPHONE LAD
01 ~ C.S. ROBERTS BELL TELEPHONE LAB

BRIEF DESCRIPTION

A four-element solio~state telescope with an acceptance
cone hatt-angle ot 20 deg was mounted normal to the spacecraft
spin axis. During each 2.73-min intervals 9.82-5 actumulations
were obtained in  each of 16 distinct counting modes. These
modes involved protons in five eneryy intervals covering .6 to
1 MeV, alpha particles in four irtervals covering 1.7 to 8¢
MeV, and electrons, aeuterons, triteas, and helium=3 nuclei in
the ptervals 0.3 to 3, 5 to 20, 5.5 to 2%, and 1) to 72 mev,
respectively. Onkoard calibration checks were performed every
& he The experiment oertormed normally from launch to the

ORIGINAL PAGE iS
OF POOR QUALITY



spacecraft reentry dates May 3+ 1969,
Lanzerottis J, Geophys, Res.» Vv,
references contafned therein.

For further detalils, 72e
74, p. 2853, 1969, and

covanme [Mief, HARRISON mummrsvsnnvenonmeanscomnnnmneonnnokwren

INVESTIGATION NAME= SPHERICAL ELECTYROSTATIC ANALYZER

NSSDC ID> 67-051A-0b INVESTIGATIVE PROGRAN
COPE EE-B, SCIEMCE
INVESTIGATION DISCIPLINE(S)
SPACE PLASMAS
MAGNETOSPHERIC PHYSICS
PEHSONNEL
PL = F., HARRISON(NLA) TRW SYSTEMS GROUP

BRIEF DESCRIPTION

his experiment
with an  electron
properties, absolute

used a sgpherical electrostatic anslyzer
multiplier to study the directicnal
intensity, tise variations, and enerny
sgectrum oF protcrs, electrors, #nd alpha particles in the
energy range below 10 keV, At launches it was Questicnable
whether the door ¢n the experiment bad opened. Mithin a week
tand before the question of the doar had been resolved), the
experiment fajled, NC useful cata wese obtained.

enmemmr JMPrF s MCCRACKENm=mmceresconmcccmeronnannsenurmnunnres

INVESTIGATION NAME~ COSMIC-RAY ANISOTROPY

NSSDC Ib~- 67-C51A-05 INVESTIGATIVE PROGRAM
CODE EE~he SCIENCE
INVESTIGATION DISCIPLINE(S)
COSMIC RAYS
PERSONNEL
Pl = K.G. MCCRACKEN C51R0
0I ~ U.R. RAD ISRO SATELLITE CENTER
01 - d.C. UARTLEY DOE HEADGUARTERS

BRIEF OESCRIPTLION

This experiment was designed to study solar parcicle
anisatrapy and fts vartation with time, A telescope,
conctaeing of three aligned detectcrs == (A) salid state, (8)
plastic scintiliators and (C) sl scintillatore=~ énd a plastic

scintiliator anticoincidence shield (D), were used to measure
srotens from 0.8 ¢ 7.0 Mey ~= goirty {p (A) but not in (E)~~
and from 35 to 110 MeV == coincident counts in (B), measuring
dE/dxs and (C)s wessuring total energy. but not in (D),
pulse-hefght analysis yielded six-point spectra within each of
these two energy irtervals., Protons frce 7 to 55 MeV == courts
in (A and (W)=~ were also
intormation, in additjon, a
directional meastrements of

and electrons above 70 keV.

mode were pbtainea §n
plane, Y-ray counts

recorcied without spectral

pregertional counter provided
X rays with energies above 2 ke¥d
Counts in each particle~counting

each of #izh® octants ir the ectiptic
were obtzisex in the solar octant. A
complete set cf ccunt rates anc spectral dats was obtairec
every d1.9 s. for a more detsiled description, see Solar
Physicse v. 17+ g. 218s 1971,

mememee IMP#F s MCDONALDs=mmeecwremsorscsncnensscccermnaaemnnenn

INVESTIGATI(IN NAME=- LOW-ENERGY PROTON AND ALPHA DETECTOR

NSSDC 1D~ 67-051A~09 INVESTIGATIVE PSROGRAM
CODE EE-8, SCIENCE
INVESTIGATION DISCIPLINE(S)
COSMIC RAYS
PERSONNEL
P1 = F.B. MCDONALD NASA~GSFC
0 = G.H, LUDWIG NCAA-ERL

HRIEF DESCRIPTION

this experiment used a dE/dx versus E telescope with one
thin and two thick surface<barrier, sclid-state detectors anc
an anticoincidence plastic scintiltator counter. The tuo thick
detectors acted together as one detector. The telescope axis
was perpendicular tc the spacecraft spin axis. Counts of
warticles penetrating the thin detector and stopping in a thick
detector were accumulated for two 4.45-s intervals every 2.73
min. The relative contributions to the count rate of protons
and atpha particles with energies between 4.2 ang 19.1
MevV/nucleon and energy spectral information were determined by
t1024-channel gulse~height analysis. which was performed
simultaneously on the output of the solid~state detectors eight
times every 2.73 min. Prcters steeping in the thin detecter
(and particles geretrating 4t) were measured by passing the
output signal through an efght-level energy threshold
giscriminator. The eight corresgcragina protor energies ran
from 1.1 to about & MeV. pata from any one level were
transmitted once every 2.73 rin. The anticoincidence
scintillator failed 4n March 1968. This resulted in somewhat
higher background ccurt ratess whict rerdered isotopic (tut rot
charge) separatior more difficult. Except as already noted,
the experiment performed well from Launch until May 3., 1969
(spacecraft reentry ocate).

emonsnn [NPuf,; NCDONALD#-evrronmecrremsntoccarsascnsnmmmnansonn

JuVESTlGATION NAME= COSMIC~RAY ENERGY V5 ENERGY LO[S

NSS0C KD~ €7-851A-10 INVESTIGATIVE PLOGRAN
CODE EE-Bw SCIENCE
INVESTICATION DISCIPLINE(S)
COSMIC RAYS
PERSONNEL
Pl = F.Be PRCDOMALD NASA=GGFC
0l - G,H. LUDWIG NOAA-ERL

HRIEF DESCRIFTION

This esperimens used a dE/dx vs E telescope with thin and
thick Csl scintiilasors (one each) and an snticoincidence
plastic scintitlation counter. The telescope axis was paraliel
to the spacecraft spin axis. Counts of particles penetrating
the thin ¢s1 scintilistor and stopping in the thick (sl
scintillator were accumulated for a A4.48~5 interval twice every
2,13 min. The vrelative contribution to the count rate of
various species f{electrons between 2.7 and 21.5 WeVs nuclei
with charge 1 and 2, atomfc mass 1, 2+ 3, and 4, and energy
betueen 18.7 and 81.6 MWeV/nucleon) and energy spectral
information were determined by 1024~channel pulse~height
snalysis gerformed sinultanecusly on the output of both (sl
scintillators 16 times every 2.73 min. Counts of electrons
between 0.3 and 0.9 MeV stopping fn the thin scintitlator were
also obtained once each 2,73 sin. Epxcept as noted aboves the
experiment cgerformed well from Launch until May 3, 1969
{spacecratt reentry date).

wammuwn [NPrf, NESSwmmmmruvmmmarccarccemnan e n e ns s

INVESTIGATION NAME= TRIAXIAL FLUXGATE MAGNETOMETER

NSSDC 1D~ 67-051A-11 INVESTIGATIVE JROGRAM
CODE EE~B, SCIENCE
INVESTIGATION DASCIPLINE (5)
PARTICLES AND FIELDS
PAGNETOSPHERIC PHYSICS
INTERPLANETARY PHYSICS
PERSONNEL
Fl = N.F. NESS NASA-GSFC
01 = D.He FAIRFIELD NASA=GSFC

BRIEF DESCRIFTION

This experiment used 2 triaxfal fluxgate magnetometer.
Cach sensor had dzal ranges of minus to plus 32 nY and 126 n¥
and digitiaation errors of minus 10 plus 0.16 and 0.64 n¥,

respectively. The operating range could be chanped by grdund
command. The sensor parailel to the spin axis was on a 1.8-m
boom and was flipged every 3.9 d to check the zero level. The

other two sSensors were on a separate booms.
were returned each 2.%56 s.
was included.

Vectlor measurements
An onboard autocorrelation computer
Autocorrelation data based on 240 samplings were
returned on alternate components each 20.4%5 s. The experiment
worked well throughout the Life of the spacecratt. However,
failure of the spacecraft optical aspect systes op March &,
1969+ rendered {mpossible the determination of the magnetic
tield direction over the Llast 2 months of date acquisition.
for further details, see Fairfield, J. Geophys. Res., v. 74/, p.
3541, 1969. NSSDC has all the usetul data that now exist from

this dnvestigation, Hourly averaged interplanetary data also
exfst as part of dats sets in the NS50C supplementary data
tile.

wamasme [MP<F; OGILVIEm=eroncvmencerenrrmresrsmmaccscarmunrnennee

INVESTIGATION NAME~ ELECTROSTATIC ANALYLER

NSSDC ID~ 67-051A-08 INVESTIGATIVE PROGRAM
CODE EE=8, SCIENCE
INVESTIGATION DISCIPLINE (S)
SPACE PLASMAS
PARTICLES AND FIELDS
INTERPLANEVARY PHYSICS
PERSONNEL
Pl = K.W. OGILVIE NASA=GSFC
0I =~ T.0. WILKERSON U OF MARYLAND

BRIEF DESCRIPTION

An electrostatic analyzer and an E-cross~B velocity
selector normal to the spacecraft spin axis were used to
separately determine proton and alpha pavticle spectra in the
solar wind. for each speciess measurements in the energy per
charge range 310 to 5100 eV were made at 14 points
logarithmically equispaced in energy. buring individual
spacecraft rotations, counts were obtained in each ot sixteen
22.5-deg sectors for a given species and energy. The sum of
these counts, the sum of the squares of these counts, and the
sector rumber of maximum counting were telemetered to earth.
After successive 61.44-5 spectral determinations tor protons
and alpha garticles, 15 consecutive readings for protons at
1408 eV were obtained. A period ot 3,07 min separated two
spectra of the same species. The instrument operated normally
until January 30, 1968. At that time, it was turned off as
spacecraft agogee had moved into the magnetotajl. Later,
attempts to reactivate the sensor failed. NSSDC has all the



vseful data that now exist,
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INVESYIGATION NAME= COSMIC=RAY PROTON (R VS DE/OX)

NSSDC 10> HT=051A~L) INVESTIGATIVE PROGRAM
CODE EE~B,» STIENCC
INVESTLIGATION DISCIPLINE(S)
EOSNIC RAYS
PERSONNEL
Pl = J,A, SIMPSON U OF CHICAGO

BRIEF DESCRIPTION

The experiment was designed tc measure separately the

contributions of solar nuclei and ¢! gatactic nuclei (2¢x14)
us ing 2 solio=state cosmic ray telescope designed for
erergy~loss vs rarge cr total «refgy eseasurements. The
parti¢cle energy per nucleon intervals were approximately

proportional to 2 squared/A, For exargle, protons had intervals
of 0,8 %0 9.6 MeVs T.b to 18,5 Mev, 29.5 to 94.2 MeV, and 94,2
to 170 MeV and above. The detecter viewirg angle was
perpendicular 1o  the satetidee spin axis, A second, seatler,
solid-state telescope mounted parallel to the scacecralt spin
axis was used tc cetect electrens ir the ranges 50 to 130 keV
and 17% to 390 hkeV, The electron detector was designed to
provide {nfoematior concerning the shape snd intensiiy of the
magnetospheric electron spectra. The detector accumulators for
each energy interval were telereterec fcur times every 20.42 s,
Each accunulation was 4.8 s long (spacecratt initial spin
perfod was about 2.6 s), The outgut from three 256=-channel
nuctear-garticle telescope pulse~height analyzers was obtained
every 5,12 s ard was teleweterec 2along with the detecter
accumulators. The 03 clement of the first telescope beqan to
be jnteraittently noisy November 16, 1967, necessitating a more
corplen analysis tc nalntain cata usefulcess, After Septemter
1968, no usetul daia above 3I0 MeV/nucleon were obtained.
Otherwise, this telercope functionec until spacecraft reentrey.
The electron telescope provided useful data tor only the first
six days atter laurch, The instrurert arg its performance 2re
discussed in detail in Garcia=Munozs et al., Astrophys. J., v.
1E4, pp. 9677994, 19173,

esecvenn [MPaf, YAN ALLEN mevsccrccrcsnsranuracaccomanconmnanunn

INVESTIGATION NaAWE~ LOW-ENERGY PROTOR AND ELECTRON
DIFFERENTIAL ENERCGY ANALY2ER (LEPEDEA)

NSSDC ID» 67-051A-04 INVESTIGATIVE PROGRAM
CODE EE-Ro SLIENCE
INVESTIGATION DISCIPLINE(S)
SPACE PLASHAS
MAGNETOSPHERIL PHYSICS
IKTERFLANETARY PHYSICS
PERSONNEL
PL = J,A. VAN ALLEN U OF JOW4A
01 = L.A. FRARK U OF 10WA

BRIEF DESCRIPTION

This expgerifert was cesigrec tc separately measure
low~enerqy electron and proton intensities inside the
magnetosphere and in the interplanetary region. The
frstrumentation syster consistec of 2 cylindrical electrostatic
analyzer (LEPEDEA of low-energy groten  and  electron
differential energy analyzer) and a Bendix tontinuous channel
wultiplier (channeltron) array. ands in addition, an Anton 213
GF  tube desigred tc survey the irteniities of elestrons with
energies >40 keV in the outer magnetosphere. The electrostatic
analyzer was cagable of measuring the angular distributions and
differential enerqy spectra of proton {25 eV to 47 keV) and
electron (33 eV tc €7 hev) irtersities, separately, withip 15
contiquous energy intervals, The analyzer accumulators vere
read out four times every 20.98 5. Each accuwulation was about
ABC ms long (spacecratt spin period was initially 2.6 s). A

complete scan ¢t the spectrur for four directicns in a plane
perpendicutar to the spacecraft spin axis required 307.2 s for
each energy irterval. The detector responses for four
approximately 67-deg segments of the angular distribution were

slaved to the spagecraft telemetsy system. The viesiryg
direction of the segments was calculated from the spacecraft
optical aspect inforeation. The instruments performed normatly

troe  launch until the satellite decayed on May 3, 1969, for
tfurther details., see Ffrank, J. Gecphys., Res.. vs 75, p. 707,
1970.
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SPACECRAFT COMMON NAME~ IMP=G
ALTERNATE NAMES - PL-691K, INP 5
EXPLORER 41, 03990

NSS5DC 10~ 69~0534
LAUNCH DATE~ 06/217/69

LAUNCH SITE- VANDENRERG AFR, UNIYED STATES
LAUNCH VEHICLE=- OELTA

WEIGHT~ 175. KG

SPONSORING COUNTRY/JAGENCY
UNITED STATES NASA=QS5A
CRRIT PARAMETLRS
ORBIT YVYPE~ GEOCENTRIC

EPOCH OATE= 06/36/11
ORBLT PERLSGR= ABAO.D MIN

INCLINATION= b5, pEC

PERLIAPSIS® 3920, KM ALD APOAPSIS= 172912, KW ALT
PERSONNEL

PN - P BUTLERIRETIRED) NASA=GSEC

PS = F.B8, MCPONALD NASA-GSFC

BRIEF DESCRIFPTJION

Explorer A) (IMP«G) was a spin-stabilized spocecraft
fnte @ high=inciination, highly elliptic orbit to
energetic particles, magnetis fields, and plasma in
cislunar space. the Line of apsides and the satebiite spin
vector were within a few degrees of being parallel and normalo
respectively, to the ecliptic plane. Initial local time of
apagee was atout 1300 h. Inftial satellite spin rate was 27.5
rem, The basic telemetry sequence wos 20,48 s, The spacecraft
tunctioned very well from launch until §t decayed from orbit on
December 23, 1972, Oata transmission wes nearly 100X for the
spacecraft Life extept for the interval from November 1%, 1971,
to February 1, 1972, when dats azquisition was Limited to the
vicinity of the ragnetotaft neutral sheet,
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INVESTIGATION NAME= JON CHAMBER !

NSSOC 1D~ £9-053A~02 INVESTIGATIVE PROGRAM
CODE EE~8, SCIEMNSE
INVESYIGATION DISCIPLINE (S)
PARTICLES AND FLELDS
MAGNETOSPHERLIC PHVSICS
PERSONNEL
Pl = K.A. ANDERSON U OF CALIF, BERKELEY
01 = G.H. PITY U OF CALIF, BERKELEY

01 = R.Fs LIF U OF CALIF, BERKELEY
BRIEF DESCxIPIION

This experiment was designed 10 measure energetic charged
garticte pepulations in and teyond the earth's outer
magnetosphere and the dynamic processes that influence these
copulations. The instrumentation censisted of a A~in-dismeter
Neher-type integrating jonization chamber end three pairs of OA
tubes, The donization chamber responved omnidirectionatly to
electrons above 700 keVs, protons ghove 12 HeV, and X rays ahove
20 kev, Each pair of GM tubes "1ac one member normal to, ang
the other paraliel to, thé spacecraft spin axis. Aill but one
tuke hao 708-den tull-widgth acceptance cones, The nembers of
one gair of GM tubes respoaded to electrons above B0 kev and
frotons above 1,5 MeV., The second pair ¢f GM tubes responded
to electrons above 45 keV scattered from gola foils, The third
tube, normal to the spin axis. resporded to electrons above 123
keV, protons abave 2.3 N2V, and X rays from 3 to 2¢ keV (0.1X
etficiency)s The other member of the third set of GM tubes
responded tc electrons abpve 15 heV und protons above 25 kev,
Pulses from the fonization chambesr and tounis from each of the
GN  tubes were accumuiated for 9,92 s and read out four times
each 40.%6 s, The experiment pertormed normally trom launch
until the spacecraft decayed from orbit on December 23, 31972,
escept that the donization chamber operateo intermittently
throughout the aissfon. NSSDC has all the useful agata that now
exist,
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INVESTIGATION NAME~ SOLAR PROTON MONITORING EXPERJIMENTY

NSSDC 1D~ 69-053A-07 INVESTIGATIVE PROGKAM

CODE EE~Be SCIENCE

INVESTIGATION DISCIPLINE(S)
COSMIL RAYS

PERSONNEL
PI = C.U. BOSTROM APPLIED PHYSICS LAB
0l = b.J. WILLIANS APPLIED PHYSICS LAb
01 - D.E. HAGGECNLAY NASA=USFC
01 = F.B. NCDONALD NASA-GSFC
BRIEF DESCRIPFTION
The sclar proton monfitoring ewxperiment wutilizeo four

separate detectors, cach of whicih used one or more solid-state
sensors., Three detectors measured the omnidirectional fluxes
¢! protans and alpha particles with energy per nucleon vatues
abave 10, 30+, and 60 MeV., Alpha particle contributions to the
total count rates were generally less <than 30X. These
detectors were also sensitive to electrons above approxirately
g.7, 2.0, ard 8.0 MeV, respectively. The 10~KeV channel was
sampled for two 19.2-s intervals every 163.8 s and the 30- and
60-MeV chanrels for one 19.2-s interval every 163.8 s.
Resultant hourly averaged fluxes have been published in
Solar-Geophysical Data (NOAA, Boulder) on a rapid basis. The
fourth detector had a #60-deg full Look angle normal to the
spacecraft spin axis. Each of two discrimination levels was
sarpled for two 319.2-5 intervals every 163.8 s, fFluxes of 1«
to 10-MeV/nucleon protons and alpha perticles vere measured in
the lower ard upper discriminasion states, respegtively. Alt
detectors functioned normally fros taunch until the spacecraft
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decaysd tram orbit (fram Juny 21 1969, to December 23 1972),
K55DC bas all the useful data that roew esist,
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TNVESTIGATION NAME= LOMSENERGY SOLIDSTAVE TELESCOPE

NSSDC 1D~ (9=0b3A~0) INVESTIGAYIVE PROGRAN
CODE t=8, SCIENCE
INVESTIGAYION DISCINLINECS)
PARYICLES AND FICLDS
NAGNETGSPHERIE PHYSICS
PERSUNNEL
Lo~ Myl,  BROWN BELL TELEFHONE LaB
61 = Cofs RUBER)S DELL JELEPHONE L AD
Ul = Gk HILLER DELL TELEPHONE LAu

URIEF DESCRIPTION

In this eperiment, o four=element solid=state talescope
with ah acceptarce conre half arole ¢f 20 dep waw rounted norral
1o the spacecraft spin anise During each 2.73»min interval,
9:82=%  aceymulatiors were obtafnes In  each of 34 distinet
counting  sodes, Yhese modes  fnvaived protans in ien energy
tntervalys covering 0.9 to 20 Meve alpha particles n sig
intervals covering 4 G 7D MeVs and electeonss deuterons.
tritonss and helium=d neclel in the intervals 0.5 to 3, 5 1o
2Ce 5.8 e 20, are . te 12 MeV, respestively. Onboarg
calibration checks were performed every 6 h. The siperiment
nertormed normally until Japvary 30, 1970, when a GSIC power
supkly  foilure Uindted the wuseful data gatherey to protons
Letueen 0,45 aind 8 MeVe alpha particles between & and 1B MeV.
acd  electrons hetween 8.3 ant 3 MeV. No further experiment
Hegradation occurres untjl the spacecratt decayed from orbit on
Dreember 236 1972, This instrument was essentially the same as
that  flown by the Bell Lab arcup on Uxplarer 34, and is
descrived further tn Jd, Geophys. Rewos vo T4, po 2851, 1YH9, by
Lanzerotti ang thy relevances contaired therein,
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INVESTEQATION NARD~ CHANNELTRON ELECYRON OETECTOR

NESDE ID=»  69=083A=4R INVESTIOATIVE PROGRAM
COPE EL«H, SCICNGE
INVESTIGATION DISCIPLINE(S)
PARTICLES AND FIUELDY
MAGNUTCSRHIRIT PHYSTICH
FERSONNLL
PL o= R LIN U OF CALYFs BERNCLEY

BRIEF DESCHRIPTION

The instrumentation for
paratielsplate elvglpig=tield
charrel multipliers,
discrimbnatory

this experiment connisted of a
analyaer and two funnel=shapeu
The parallvi=plate analyrer was used as a
device, Otte 0ot the channel multicliery
respanded  to wlectrony with energfes between 2,9 and 7,% keVs
anid the other responded to eloctrons with energies hetuven 7.3
arg 12,5 heVe  The acceptance corey (er the channel multipliers
had  full=angles  of approwimately 30 deg with axes of symeetry
K0 deg off the spacecraft xpin axiy, Due to high backyroung
gtount ratese only oata of low cuelity were abtained, Useful
data no Longer exist,
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INVESTIGATION NAMD - LOW=LENEROY PROTON AND ALPHA DETECTOR

NSSDE KD~ G9~DUDASLY INVESTIGAYIVE PROuRAY
COBF EE-R, SCIFNCE
INVESTIOATION DISCIPLINECS)
COSKIC RAYS
I"LRSONNEL
Py o= Foliy MECDONALD NASA=GSFC
01 = Golls Lubwit NUAA~ERL

URLIEF DESCRIPTION

Thiw experinert used & ub/dx vs £ telescope wivh one thin
arg  twd  thiek surtace-barefers golidestate deteclors and an
anticoingidente plastic scirtitiater countere TYhe twd thichk
detactors  weted tegethesr as one detector, The telesgope axig
was  perpendieular to  the spaceceaft  spin axis. Counts of
particles penelratiry the thir detecter andg stopping In a thick
Aetector  were accurulated for a AJafi<y inteeval once eath 2.7)
sin  tOr each of twg counting modes (countinpg modes are defineq
vith respect 10 the eneryy depoxited in the thin dgL/dx
detector), Goog separatiun cof preters arg alpha particles was
achteved by this nfode distingtion, The relative cantributiap
to each count erate of protons and alpha purticles with eneryicy

betwern 4,2 ard 1%, MeV/ucletn ana  energy  spectral
information were determined by 1024«channel pulsesheinht
analysis perforeee simultancously on the output of the

solfu~state detectors four times every 2,73 min for vach of the
tud  threeshold modes, Protons  steppirg e the thin detector
tand particles peretrating 1) weree measured by pessing the
output sighal through an eight=level energy threshold
giseriminator, the elght  ccrrésferding protor energies ran
trom 0,6 to about A NeVv, Data  fram  any one level wese
tranxmitted onte ivery 2.73 min, There were also  two
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solid=state detettors vast looked along the spacecrats spin
anfs  and that were fdentical except fer ditferences in the
cavering  fofl  thichhnesses, Both detectors responded (o

electrons in the Be«to RA0~keV range, One responaed L0 protons
between B3 keV and ¥ NeV and the other to protons betueen 200
kev and 2 Rev, Spectral fnformatfon uds gstheres by subjecting

the output signals from each detector 10 elyht*tevel enerpy
threshold discrimination., Dats from each of the eight Ltevels
and  each of the tue detectors were transeitsed once wach 5.46
rin.  Except for @& 2eweek perioa in March 1970 when the
telewcope  dete were nofsys alt the detectors functioned
noreally,
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ENVESTEGATION NAME= COSMIC=KAY ENLCROY VS ENERGY LOSS

NSSBC 1b- 6U~053A=10 INVESTIGATIVE PROGRAR
CORE EE-8, SCIENCE
INVESTIGATION DISCIPLINCLS)
COSRIC RAYS
FERSONNEL
PL o= Ty, MCDONALD NASA=GSFC
01 = Gaks LUDNIG NOAA-LRL

HRIEF PESCRIPTION

Thiy exgeriment used o dE/dx ve £ telessope with thin and
thich Csl scintilistors (one eath) anid en anticoincidence
clestic scintiliation counter, The telescope axis wasx parallet
1o the spacecratt spin sxis, Counts of particles penetrating
the thin Cs) scintfilator and stopping in  the thiek Cxl
scintillator were accumulated for two 4.48%% intervals each
2.73 mip,  The relative contribution to the zount rate of
various spe¢cies (electrons betueern 2.7 and 21.5 MeVs nucled
with chavzae = { or 2, atomic mass 2 14 2, 3, OF %, and energy
beiveen 187 ang Bi.6 Wev/nuelson) and  energy spectral
infermation swere determined by 1024-channel pulse=hefght
analysis performed simultaneously on the output of both Csl
scintilliutory 26 times every 2.7) min. In addtifons counts of
electrons bhetwesn 0.3 and 0.9 MeV stopping in the thin
scintillator were also obtalned once eath 2,73 wmin, The
eiperiment functioned well,
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INVESTIUATION NAME= TRIANIAL FLUKGATE MAGNETOMETER

NS5PC Ip= 49-053A=113 INVESTYIGAYIVE PROGRAN
CObE EE-By, SCIENCE
INVESTIGATION DISCIPLING(S)
PARYICLES AND FIELDS
MAGNETOSPHERIC PuYSICS
INTERPLANETARY PHYSICS
PERSONNEL
1 = N.F, NESS NASA=LSTL
U1 = Dol FAIRFICLD NASA=GSFC
URIECE DESCHNIPTYION
A boomemounted triaxial fluxpate magnetometor measurcd
magnetic fletlus in thie interplanetary medjune in the
magnetosheath, and  in the geomapnetic tail. the magnetometer

had dynamic ranges of plus Of minux 40 n¥ and plus or minug 200

nT  with respective sensitivities of plus or minus 0.2 nT and
plus  or mines 3,0 6T, Automatic onboard range selection was
foctluded, Pessurement of the enerpy spectra of megnetic fiely

fluctuations wex accomplished through o  computation of the
autocorrelaticn  tunection in an onboard digital processor. Yhe
experinent functioned normaliy from Launch until the spacecrafs
decayed frow crbbt (June 25» 1969 to Decveber 23, 19712). NSSDC
has all the wusetul data that exist from this {nvestigation.
Hourly avevraged interilanetary data also exisy as part of daga
sety In the ASSDC supplementury data tile,
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INVES TILATICN MARE« CLECTRUSYATIC ANALYZER

NSSDC Jd= 69=053A~08 INVESTIGATIVE PROGRAN
COOL CE~Bs SCYENCL
INVESYIGATION DISCIPLINECS)
SPACE PLASMAS
INTERPLANETARY PHYSICH
PERSONNEL
Pl o KW, OGILVEE NASAGLSYL
Gl = Tube WILKERSON U OF MARYLAND

BRIET DESCRIPTION

An electrostatic analyzer and an  Gecrosssy  veloeity
selector nornal to the spacecratt spin axis vere used to
separately determine proton and algna pacticle Spectea ih the
solar wing. for each species, measurements in the energy per
tharge range AR Y ta B100 eV wWere made at 34 points
logarithmicatly equikpaced in  enerpy. Puring fndividual
spacecra{t rotations, counts were outained in emch of sixteen
22.9%deg  secrors  tar w given species and energy. The sum of
these counts, the sum b the syuares of these countss wnd the
sectOor ocumber 0f maximum counting were telemetered 1o earth.
After successive 61.44%s spepical determinations for protony



and alphs particles, 15 consecutive readings for protons at

1408 eV were obtained. A period of 3.07 min separated two
spectra ot the same species, The idnstrusent operatec
intermittentiy., Data no longer #xist and were not considered
useful .
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INVESTIGATION NAME~ COSMIC-RAY PROTON (R VS DE/DX)

NSSOC 1D~ 69-053A-C3 INVESTIGATIVE PROGRAM
CODE EE~8, SCIENCE
INVESTIGATION DISCIPLINE(S)
COSMIC RAYS
PERSONNEL
PI = J.A. SINMPSCN U OF CHICAGO

BRIEF DESCRIPTION

This experirert
contributions
a combination

was designed to measure separately the
of solar nuclei and galactic nuclei (2<14) using

sclid-state and Cerenkov counter cosmic ray
tetescope. The detector was designed for energy loss vs range
or total energy measurerents {cr protons (differential
measurements between 0.8 to 119 MeV and an integral measurement

between 119 MeV anc 1 GeV). Sivilar differential energy
reasurements of He and higher 2 nuclei were made between 3
MeV/nucleon and 1 GeV/nucleon. Tte cetector was orjented
perpendicular to the satellite spin axis. The detector
accumulators were telemetered four times every 20.48 s. Each
accusulation was 4.8 s lony (spacecraft initial sgin pericd was
about 2.2 s). The output trom the three 256-channel
gulse-height analyzers wos obtajned every 5.12 s and was
telemetered along with the detector accumulators, The
instrument and Jts performance are discussed in detail in
Garcia-Munoz et al., Astrophys. J.r v. 134, pp. 967-994, 1973,
The 03 element of the telescope became noisy on September 29,
1969, and the cordition continued Lrtil the spacecraft emergec

¢rom first shadow on January 5., 1970,
performed normally
Decerber 23, 1972,

Otheruise the experiment
until the spacecraft decayed from orbit on
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INVESYIGATION NAME- LCW~-ENERGY PROTON AND ELECTRON
DIFFERENTIAL ENERGY ANALYZER (LEPEDEA)

NSSDC 1D- 69-053A-04 INVESTIGATIVE PROGRAM
CODE EE-F, SCIENCE
INVESTIGATION DISCIPLINE(S)
SPACE FLASNMAS
MAGNETOSPHERIC PRYSICS
PERSONNEL
Pl = J.A. VAN ALLEN U OF 104A
01 « L.A. FRANK U OF I0wA

BRIEF DESCRIPYION
This experiment,

vhich was similar to the University of
lowa experiment cr

Explorer 34, was desiynec to measure
separately low-energy electron and proton intensities inside
the magnetosphere and 3§n the interplanetary region. The
detector system corsisted of a2 eylinorical electrostatic
analyzer (LEPEPEA detector) and Bendix continuous channel
multiplier (chanrelteon) array, aro an Anton 213 GM tube
designed to survey the intensities of electrons with E>A0 keV
in the outer magnetosphere. The electrostatic analyzer was
capable of measuring the angular distributions and ditferential
eneryy spectra of proton and electron intensities, separately,
within 15 contigucts eneryy irtervals cver the energy ranges 25
eV to 47 keV and 33 eV to 57 keV. The analyzer accumulatcrs
were read out four times every 20.48 s. Each accumulation was
atout 480 ms lorg {spacecraft spin period was initially 2.2 s).
A complete scan of the spectrum for four directions in a plane

perpendicular to the sgacecraft sgin axis required 307.2 s.
For eath enerqy intervai, the detector response for tour
approxinately 6&O0-deg swaths ¢f the argular distrituticn was
telemetered. The instruments gperformed normaily wuntil the

spacecraft decayed from orbit on December 23, 1972,
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SPACECRAFT COMMON NAME~ INMP-H
ALTERNATE NAMES~ PL-713A, EXFLORER &7
INP 7, 06197

NSSDC 10+ 72-073A
LAUNCH DATE~- (9723772

LAUNCH SITE~ CAPE CANAVERAL, UNITED STATES
LAUNCH VEHICLE~ DELTA

WEIGHT~ 390. KG

SPONSORING COUNTRY/ZAGENCY

UNITED STATES NASA=-055A

4t

INITIAL ORBIT PARAMETERS
ORBIT TYPE~ GEOCENTRIC
ORBIY PERICO- 17702, MIN
PERIAPSIS~ 201599. KM ALT

EPOCH DATE- 09/25/72
INCLINAYION= 17.2 DEO
APOAPSIS=~ 235639, KM ALT

SERIONNEL
% e Wi, LIMBERIS(NLA) NASA=GSFC
kS = JJH. KING NASA-GSFC
PS = F.B. MCOONALD NASA=GSFC

ORIEF DESCRIPTION

iMP«H continued the study begun by eartier IMP spacecraft
ot the interplanetary and magnetotail regions from o nearly
circular orhit, pear 37 earth radji., This lé~sided drum-shaped
spacecratt was 157 cm high and 135 ¢m in diameter. It was
designed to measure energetic particles, plasma, and electric
and magnetic fields., The spin anis was normal to the ecliptic
plane, and the spin period was «3 8. The spacecrafy was
posered by solar cells and a chemical battery., Scientific data
were telemetered at 1600 bps (with o secondary 400~bps rate
available). The spacecratt was turned oft on October 31, 197,
- - l"w-“,
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INVESTIGATION NAKE~ SOLAR PLASMA ELECTYKOBTATIC ANALYZER

NSSDC ID- 72-073A-~10 INVESTIGATIVE PROGRAM
CODE EE-8, SCIENCE
INVESTIGATION DISCIPLINE(S)
PARTICLES AND FIELDS
SPACE PLASMAS
INTERPLANETARY PHYSICS
PERSONNEL
Pl = S.J. UAME L0S ALAMOS NAT LAE
01 = J.R. ASBRIDGE LOS ALAMOS NAT LAD

ERIEF DESCRIFIJON

A hemispherical electrostatic analyzer was used to study
the directional fintensity of positive fons and electrons in the
solar wind, magnetosheath., and maanetotail. lons as heavy as
cxygen were resolved when the solar wind temperature was low,
Enerqgy analysis Las accamplished by charging the plates to
known voltage levels and allowing them to discharge with known
RC time constants. 1In the solar wind, positive ions 4rom 200
eV to 5 keV (15X spacing, 3% resolution) and electrons from 5
eV to 1 keV (30X spacinges 15% resolution) were studied., In the
magnetosheaths positive ions from 200 eV to & keV (15% spacing,
3% resoluticr) and from 200 eV tp 2 kev (30X spacing., 15%
resolution) and electrons from 5 eV to 1 keVv (30% spacing, 15%
rsesolution) were studied, In the magnetotails positive jons
from 266 eV 1o 20 keV (30X spacings 15% resolution) and
electrons frce 5 ev to 1 keV (30% spacings, 15% resolution) angd
from 100 eV to 20 keV (15% resolution) were studied.
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INVESTIGATION NAME~ SOLAR PLASMA FARADAY CUP

NSSDC 1D~ F2-873A~-02 INVESTIGATIVE PROGRAM
CUDE EE~B, SCIENCE
INVESTIGATION DISCIPLINE(S)
PARTICLES AND FIELDS
INTERPLANETARY PHYSICS
PERSONNEL
PI - H.5. BRIDGE MASS INST OF TECH
01 = A.d. LAZARUS MASS INST OF TECH
01 = J.H. BINSACK MASS INSY OF TECH
Tl - E.f. LYON MASS INST OF TECH
HRIEF UESCRIPYION
A modutated split-coltector faraday cups which was

rerpend icular to the spacecraft spin axis, waz used to study
the directional intensirxy of positive jons and electrons in the
solar wind, transition region, and magnetotrail. Electrons were
reasured in etght logarithimically equispaced channels betwecen
17 eV and 7 keV. Positive fons were measured in eight channels
between 50 eV and 7 kev. A spectrum was obtained every eight
sparecraft revolutions, Angular dnformation was obtained in
either 15 equally spaced intervals during a 360-deg revolution
cf the satellite or in 15 angular seyments centered more
closeiy about the spacecraft-sun line.

...... c= I1MP=H, (LINE-~srcracmarmerenrerrumcrrarwennecnnresanmcan

THVESTIGATION NAME~ STUDY OFf COSMIC-RAY, SOLAR, AND
MAGNETOUSPHERIC ELECTRONS
NSSDT fD~-

72-073A-13 INVESTIGATIVE PROGRAM

CODE EE~-B, SCIENCE

INVESTIGATION DISCIPLINE(S)
MAGNETOSPHERIC PHYSICS
COSMIC RAYS
PARTICLES AND FlELDS
GAMMA~RAY ASTRONOMY
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PERSONNEL

PL = T.lL. CLINE NASA=GSFC

BRIEF DESCRIPTICON

This experimert studied qalactic and solar electrons and
positrons in the kinetic energy range 50 keV to 2 MeV.
Information on protons between 0.5 and 4.0 Mev was ailso

cbtained. A collinated stilbene crystal scintillator looking
perpendiculas to the spacecratt spin axis served as the
principal detector. A simitar fully shielded crystal served to
determine the contribution to the principal detector count rate
ot electrons ard protons generated within the principal
detector by gamma rays and neutrdons. respectively. A fully
shielded Cs} crystal served as a yamma~ray spectrometer and was

used {in coinciderce with the grirncigal cetector to distinguish
electeons from positrons. Count rates f{rom each detector
obtained in efght angular sectors per revolution were

teleretered, In acci“‘ion, the agplitude and shepe of the pulse

qenerated in the principal detector by the tirst stopeirg
particle in each agpropriate telemetry frame was studied.
Pulse amplitude and shape yielded energy (10Z resolution) and

particle species irtcrmation.
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INVESTIGASION NAME~ MEASUREMENTY OF LOW-ENERGY PRUTONS AND
ELECTRONS
N3SDC 1D~

T2=U73A~(A INVESTIGATIVE PROULHAR

CODE EE~B,» SCIENCE

INVESTIGATION DISCIPLINE(S)
SPACE PLASMAS
PARYICLES AND FILELDS
INTERPLANETARY PHYSICS

PERSONNEL

Pl = L.A. FRANK U OF 10WA

BRIEF DESCRIPYION
This experirert measured the erergy spectra of low-energy

electrons and protons in the geocentric range 30 to 40 earth
radit to further understand geomagretic storms, aurora, tajl
and neutral sheets, and other magnetospheric phenomena. The

detector was a dual-channel curved-plate electrostatic analyzer
(LEPEDEA =~ los-energy proton and electron cifferential energy
analyzer) with 16 energy intervals between 5 eV and 50 keVv. It

had ap angular tield of view ¢t ¢ deg by 25 deg in fcur
directions perpendicuiar to the spacecrait spin axis. The
detector was operated in one of two modes: (1) one providing

geod angular rescluticn (16 directicrs for each particle energy
band) once each 272 s, and (2) one providing good temporal
resolution in which the entire energy range in four directions
was measured every €8 s. Ffor further details, see Frank, L. A,
et al.r J. Geophys. Res., v. 82+ £. 129+ 1977.
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INVESTIGATION NAME~ IONS AND ELECTRONS IN THE ENERGY RANGE
6.1 TO 2 NEV

HSSDC ID~ 72-073A~(C3 INVESTIGATIVE PROGRA¥N
CODE EE-&, SCIENCE
INVESTIGATION DISCIPLINE(S)
PARTICLES AND FIELDS
INTERPLANETARY PHYSICS
COSMIC RAYS
PERSONNEL
Pl - G. GLOECKLER U OF MARYLAND
01 - C.Y¥. FAN U OF ARIZONA
01 =~ D.K. HOVESTADTY MPI-EXTRATERR PHYS

BRIEF DESCRIPVION

This experiment was designed to determine the composition
and energy spectra of Llow-eneryy particles associated with
solar activity anc interplanetary processes. The detectors
used were (1) an electrostatic analyzer (to select particles ct
the designated energy per charge) combined «ith an array of
windowless solid-state detectors (to measure the energy loss)
ard . surrcunded by an anticoincicerce shieldirgs and (2) a
particle telescope consisting of a silicon surface-barrier
detector and a flat two-chamber progortional counter enclosed
in an anticoincidence scintillater cup. The experiment
neasured particle erergies from 0.1 tc 2 MeV per charge in 12
bands and uniguely identified positrons and electrons as well
as nuclei with charges of 2 from 1 to & (and charge group
resotuticn for 7 between % arc 28). Twoc 1000-charrel
pulse~-height analyzers., dne for each element of the telescore,
were incltuded in the experiment paylcad. The telescope failed
or Novenmber 25, 1972, when the window on the proportional
counter weakened and burst die tC expcsure to UV raciaticn.
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INVESTIGATION NAME- CHARGED PARTICLE MEASUREMENTS EXPERIMENT
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NSSDC 1D~ T72-0T73A~08 INVESTIGATIVE PROGRAN
CODE LE=B, SCIENCE
INVESTIGATYLON DISCIPLINE(S)
PARVICLES AND FIELODS
INTERPLANETARY PHYSICS
COSMIC RAYS
PERSONNEL
Pl = S.M. KRINIGIS APPLIED PHYSICS LAB
0l = T.P. ARMSTRONG U OF KANSAS
0l = JoA. VAN ALLEN U OF 10MWA

BRIEF DESCRIPTION

Three solid~stete detectors in an anticoincidence plastic
scintillator observed electrons between 0.2 and 2.5 MeV,
grotons between 0.3 and 500 MeV, alpha particles between 2.0
and 200 MeV, heavy particles with atomic numbers ranginy from 2

tec 5 with erergies greater than 8 PeV, heavy particles with 2
values ranging between 6 and 8 with energies greater tnan 32
MeV, and fntegral protons and slphas of energies greater than

50 reV/nucltecn, all with dynamic ranges of 3 to 1E46 particles

per (sq ¢® s Ssr). five thin-window OGeiger-Mueiler tubes
cbserved electrans of energy greater than 15 keV, protons of
energy greater than 250 keV, and X rays with wavelenygths
between 2 ard 10 A, all with a cynamic range of 10 to 1E+48
particles per (sq e¢m s sr). Particles and X rays (primarily of
solar origin) were studied, but the dynamic range and
resalution ct the instrument permitted cossic rays and
magnetotail particles to be observed. Additional data can be
obtained fros the P}, For further details, see Armstrongs 7.

F. and 5. M, Krimigis, J, Geophys, Res., v. b1, p. 617, 1976,
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INVESTIGATION NAME- MAGNETIC FIELDS EXPERIMENT

NSSDC 1D~ 72-073A-01 INVESTIGATIVE PROGRAM
CUDE EE-B, SCIENCE
INVESTIGATION DISCIPLINE(S)
PARTICLES AND FIELDS
MAGNETOSPHERIC PHYSICS
INTERPLANETARY PHYSICS
ZERSONNEL
Pl - N.F. NESS NASA=GSFL
Gl =~ €C.5. SCEARCE NASA=GSFC
01 - J.B. SEEX NASA=GSFC

ERIEF DESCRIFTION

This experiment c¢onsisted ot a boom-mounted triaxial
fluxgate magnetometer designed to study the interplanetary and
geomagnetic tail magnetic fields. Each sensor had three
dynasic ranges’ plus or minus 12, plus or minus 36+ and plus
or minus 1C8 nT. With the aid of a bit compaction scheme
(delta modutation)e 25 vector measurements were made and
telemetered per second. Full-word vectors were telemeteiad
with 320-ms resoluticon, The instrument tunctioned normatly
from turn-on (September 23, 1972) to December 28, 1972, when
the flipper mechanism faiied. This renaered somewhat more
difticult the determination of zero-level drift in the
spin-axis sersor, The instrument continued in this state until
April 4, 1973, when instrument malfunction caused a series of

spacecraft under-voltage turnoffs. Data were not obtained
after this time. Hourly averaged interplatietary data also
exist as gpart of data sets in the NSSDC supplementary data
tile. Additionat data are presently being retained by the PIl.

cummvee IMP=H, 0GILVIE~===vemcorccan - P—
INVESTIGATION NAME- SOLAR WIND JON COMPOSITION

NSSDC 1D=- 72-073A-12 INVESTIGATIVE PROGRAM

CODE EE-B, SCIENCE

INVESTIGATION DISCIPLINE(S)
MAGNETOSPHERLIL PHYSICS
SPACC PLASMAS
INTERPLANETARY PHYSICS

FERSONNEL
Pl ~ K.W. OGILVIE NASA-GSFC

BRIEF DESCRIPTION

An electrostatic analyzer and mien-type velocity selector
were used to gain exploratory data on heavy ion composition in
the solar wird. The bulk velocities of 4 He++, 4 Het, 3 Het+,
and € (isotopes indistinguishabte) ions 1in all jonization
states were separately studied. buring 30 successive
spacecratt spin periods, ions of a given species were studied
in 30 logarithmically eguispaced bulk velocity channels from
200 to 600 km/s. A complete set of measurements required about
10 min and consisted of 30 one-step sequences for 4 He++ jons
and five 30~-step sequences for each of the three other species.
This was an experimental detector, and the data were considered
not useful.
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INVESTIGATIUN NAREs PLASNA WAVL

NSSDC 1o+ T2-073A-1} INVESTIGATIVE PROLRAN
QUPE EC-H) SCILNCL
INVESTIOATION DISCIPLINTAS)
MAGNETOSFHERTIC PHYSICS
PARTICLES AND FLELDS
INTERFLANETARY PHYSICS
PERSONNEL
Mo» Fal. SCART YRW SYSTUNS wROUP
Ul o~ L.M, CROOK LAINLYS M, CROOK ASSGLE
Of = LJN. GREEN TRW SYSTENS GROUP
D) = R.W, FREDERICKS TRW SYSTENMS GROUP
URIEF DESCRIPIGON

Clectric fiela components perpendicular t0 the spacecraft
spin axis  and  the maynetic field component parallet to that
2uis  were weasurec ty an electrtc cipcle antenna and a search
cotl magnetometers DOLh sensors were mounted 0N a4 3,05m hode,
bats were ohtainec n cight frequency channels from 10 H2 (o
100 ANz fn either the normal mode or the snapshotl mode, Tud
charrels, centerec at &7 spd 600 M2, hag 30«au fali=oftf poirts
of A7 and 153 N2, ang 270 anid 310 Mze respectively. The
remaining sin channels were nacrow=bandwidth channels centered
at A8 2.3r 5.4, 30.5, 30, ano 7€ A2z, )7 the normal mode,
the antenna was first sampled in a given trequency channel rxary

vimes during o given measurement period (comparabile to the
spacecraft spin period), Buring the neat periods the search
¢oil was sampled wany timey tr thle sane treaiency chanrel,
Next, the anvanna was sampled §n the next freéquency channels
tollowed by the search coil tn that channal. The frequency
channels were frcremenieds, ang the sampled  sensors were
alternated until a full set of aata was obtained in 16
mrasuresent pericos lapproaimately 20 %), in the snapshot
woide, only electric ftield data were transmitied, as follows,

The anterra was tirst sampled in a giver ireauency channel mary
times during & Qiven measurementy geriods 1n the nent neriod,
the antenna was sanpley {0 twd secuenges of efght frequency
thannels, this two=period measurement was executed eight
tiress esch tise itcrementing the freguercy chanrel ptudied ir
every other period by one, Thus, a tull set of data again
required J& measuresent jertads. In additions an analayg wddes
gsampling the antenna and search cofl from 10 to 100 Nz, was
utea §n  confunctier with the special purpose analog telemelry
test that was to be conducted, Unfoartunatelys, this telemetry
system  did not mark well, and no usable data were Obleined in
this node  of operation. tor the dinital modes, some
trierference was eaperignced fros the asyemetric plasma sheath
associated with the solar cell arrays, Thig fnterference
Limtted the sensitivity of the magretic field measurements and
introduced complexity (nto ansiysis of the electric tield
seasurements, Data trom INP~1 are recomrended by the Pl tC be
usey whenever possible.
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INVESTIGATION NANE= SOLAR TLARE HIGH=-Z/LOW=E AND LQw=1
18010PE

NSSOC 1h=~ 72-073A-07 INVESTIGATIVE PROGRAM
CORE EC=8, SCIENCE
INVESTIGATION DISCIRLINECS)
PARTICLES AND FLELDS
COSMIC RAYS
PERSONNEL
PL = J.A. SIMPSON u uf Cuitagoe
01 - m, GARCIA=MUNO? U OFf CHITAGD

ERIEF DESTRIPTION

This  experiment
compesition  and
farticles above
consisted ot
tsl, and one
anticoincidence
acceptance cone

used
ererqgy
stout €,5
five <colinear
Cerenkov
shield.

tve  telescopes t6  measure the
spectry of solar {and qatactic)
Nevinuclean. The main telescope
elemerts {three solid states tre
sapphire)  surrounted by a plastic
The telescuope had 2 60-deg full=angle
mith fts axiy aprroaimately noraal td the
spacecraft spin axis permitting HA-sectored information on
particle arrival cirection, Feur elements ol the wmaln
telescope were pulse~height analyred, ang low= and high—=gain
wccies céuld be selectec by cowrare tc permit resclution ¢t the
elements I through Ni or of the electrons and the isotopes of M

ard He anad  Lighv ructletl. A selectionwpriority scheme vas
included to permit sampling of less abundant particle species
wraer rormal  arc  solar=~flare ccrecivions, lhe low-=2nergy
telescone wvay essentially a two-element, shielded, solld-state
detector w»ith a Y0=oeg full=angle acceptante cone. TYhe tirst
element was pulse~height analyzed, and data vers racorden oy
secters,
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IFVESTIGATION NAME-= ELECYRONS AND HYDROGEN AMD HELIURM
1S0TQPES
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NSSOC f0=  12=073A~00 INVES TLIGATEVL PROLRAN
CODE CE=Mys SEIENCE
INVESTLGATION DLISCIPLINELS)
FARTICLES AND FILLDS
COSMIC RAYS
PERSONNLL
PE o= E.6, STONE CALLFP INST OF TECH
UL = Ky o VOUT CALIF INST OF 30CH

URLEE DLSCNLRLION

This experiment
gatagtic etlectrons,
isatopes trom
cOvered were
(positeons)s

wus  destgned to measure  scolar anu
posttronss wng nueledr ond 10 pepirate

hyorogen throuph oOsyyen, The eneryy ranues
0.46 to 5 Mev (electronsis 0,16 to 2 HMev
angd  about 3 1o A0 Mev/nucledn for nuclets The
fnstrument was a  telescope consisting 5¢ 1) colinears tully
depleted, silicon surtace=barrier detectors inside a plastic
seintitlator  antycoincidence shiely. four ot the top tive
sensars  ~ere  annular while Whe remainder were solia disks,
Thisn 420 &Adement  jgave narrow  yeometry (anticoincidence {in
anrular sensces) and wide geometey mwoues with  halt-angle
acceptance ccnes of  obout 24 and 36 deg.  The telescope axis
was  perpendicular t0 the spacecraty spin axis, data returned
consisted ot avsectOred and spin=irtegrated count rates tor &
ditferent edincidence/anticoingidence modey and 2 parameter
sulseshetqht analyses for 32 particles every 20,48 %, Yhe
coincidence mode chosen tor pulse~height analystis 1n any D.64 s
interval was  ftixed uy o five=level priority systems The
arineipatl  contributors to ecach coincidence moue rate were (1)
Bedbm o NeMeV electrons and 1= t0 Ad=Mev/nucleon nucted, (22
1= to heryv  electrons and 13- to A¥-Mev/nucieon nucleis (8D
neutrals ong gamma rays, (4) 0.2« to 1=MeV electronss (5) 1+ to
3-NeV  electyense (6) 142 10 D d-NeV/pucleon nuclefs (7) 4~ to
13=Nev/nucteon aucleis and (B) electrons above ) Nev and nucled
abcve 30 Mev/oucleons Aaditional deta can he obtained from the
.
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INVESTIGATION NANE~ ENERGETIC ELECTRONS AND FROTONS

ASSDC 0= T72=073A~0b INVESTIGATIVE PROGHAR
CODE EE~Bs SCLIENCE
INVESYIGATION DYSCIYLINECS)
PARTITLES AND FIELDY
COSNIC KAYS
PERSONNEL
Bl = Dade wJLLLANS APPLIED PNYSICS LAG
0 » C.ue DOSTROM ARPLIED PHYSICS LAB
01 = JoHe TRAINOR NASA-LSFC

ARIEF DESCRIFTIION
the purposes of this {nvestigation were (1) to stuny the
propagation characteristics ot solar cosmic rays through the

interplanetary medjum  over the eneryy fanyvs indicated belowe
{2) to  study electron ang proton ftluxes throughout the
geomaynettc  tail and near the flanks of the mannetospheres and
($.3] 10 stugy the entry of sotar cosmic rays into the
mapnetosphere . the instrumeniation cangisted of a

three=element telescope eaploying fully depleted
surtace~barrier solid-state detectors ans a magnet to detleet
elecrrons. Twa sidemounted detectors were used to seasure the

deflected «clectrans,
(1) proton

electron

The experiment was designed 1o measuret
tluxes from 30 keV to 28,6 Mev in six ranges: (2)
fluxes from 30 heV to 24%0 heV in three ranges? (3)
charged particles with €218 keVi (4) alphlia particles >0.5 MeV,
.6 NeVe 2,2 10 .8 Peve and B.b t0 3% MeV; and (8) charaed
particles of 222 and I>% MeV, A gescriptfon of the instrument
is given by Ds J, witliamy f0 NOAA Technical Report (RL 393I-SEL
40+ Octaher INTT.
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SPACECRAET COPMON NAME= IMp=]

ALTERNATE NANMES~ EXPLURER 43, InpP &
05043

NSSDC 1D~ 71-019A

LAUNCH DAYE- 03713/71%

LAUNCH S1TE=~ CAPL CANAVERAL, UNITED STATES
LAUNCH VEHICLE= DELTA

WEIGHT~ &35. Kb

SPONSORING COUNTRYZAGENCY
UAITED STATES NASA=CSSA
INATIAL OURHIT PARAMEIERY
QRBIYT TYPE~ GEQCENTRIC
GREIT PERICD=~ 862G, HPIN

EHOTR DATE= 03714472
INCLINATION- 28,7 DEGL

PERVLAPSIS= 242, KN ALT APOAPSIS~ 196874, K8 ALY
FERSONNEL

b~k BUTLERLKETIRER) NASA=GSFC

BS « Fulh.  MEDOKALD NASA=GSEC
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BRIEY DESCRIPTION

IME=1  continved the studys bhegun by vaelier tMPs, of the
interplanetary and outer magnetospheri¢ regtons by measuring
enetgetic particlese plasmas arg electric and maghetic tietds,
A radie ANLrOnORy eaperiment <at als®  included in the
spacetratt payloads, The J6~sided spacecratt was 152,12 tm high
by 139.68 em ir ofaseter, The spacecratt spin axis was normal
to the eclintic planer and t4s PR rate way % rpmy  Yhe
inftial apbgee point lay near the earth=sun Line, tThe
solarecell  ang chemjcal=hattery povered spacecratt cactied tun
transmitters, One cortinuously trarsnigtted PON erqoder dats at
& 1600<hps  information bit rates the second transoitter vas
uteit  for branhsmtssioen of VLT data ang far ¢canging Intormatian,
Three orthogonal pairs of dipole antennas vere used 100 the
electric  fields erperimentss #pd cre of thene pabry war atsg
used ter the raaio astronosy experiments  1he nembers of the
ahtenna patr alony the spacecratt Apin anvin extended 2.9 u, the
aevbers Of the palsr uved in BOth the wlectric field end redio
astronomy  experiments  extended A%,% ms and the members nt the
thied pate were stightly unbalanceds eatending 20,4 and 21,6 no
respectivetys  ALL tour etements perpendicular 10 the uu$n anis
vere {0 have exterded 48,5 os Tle spateerafl reontered the
eafth's  atmosphere Ortober 2 1974, atter o highly suctesstul
misston.
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INVESTIGATIUN NANE= ELECIROSTATIC FLELDS

RSMRE 10=  T1=0)1¥A=02 IRVESTILATIVE PROuKAN

CUne tE=rs SCIUNCE

INVESTIGATION DISCIPLING(S)
TONOSPHERLS AND RADIO #RYSICS
PARTITLES AND TIEWLOS

PERSONNTL
ML= T,b.  ALLSON NASA~GSEC
Q) = JPs RLPPNER NASA=uSTL

NRIEF DESCRIPILION

1w0 dipoly arternas were moufted orthagonally 1n the spin
plane  of  the spacecratt while a  thied daipole antenna way
wegunrted atong the paceeraft apir  axis. Antennd  element
WOILhE were =Ko Q.4 wF EKs Q8,4 w5 Y and AVe A8 mP =2 ang
otspin axtsds 2,9 . Lleclrometers  meakured the analoy
potential  ditterencs Delwgen the elements  In eath pale of
anrteinay simyltarecusly every %2 S The potential
differences were samp Led digitally theaugh & lasuty
analogfdigital  converter every .24 s The de sensitivity way
100 wterGvalts geér neler.
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INVESTIGATION NAME« MEDIUN=ENERLY SOLAR PROTONS AND

ELECTRONS

NSSRC 10~ T71-03%A=tH INVESTIOATLVE PROURAN
CODE vE=Re SCIONLE

TNVESTLGAYLON DISCIPLINEG(S)
PARTICLES AKR FIELDS
COEMIT RAYS

PERSONNEL
Bl = KoA,  ANDERSQN

WRIEF DESCRIPTION

This experivents which vas used to study the acceleratipn
of elecrrons at the sun and thelr efectton into interplaretary
Spaces conxiatey ot four detectors. 140 ot these uwere UM tuben
with viewing directions of 118 dea with resprct 10 the
spaceceatt  wpir  axis. Ve  tube rexponaeq to electrony with
eneruled qreater than 20 XeV that sere hachscattered off a goly
feil, The Q0=heV electiron datn were accumulated and read out
every 10,24 %5 The athet WM tube directly ohxerved electrang
ang  protons with  erergies areater  than A4 and  3%Y keve
respectively, This  tybe of data wax accurulated And read oyt
every %412 5. The thirg detestors a telescopy consisting ot
theew  gexigonductcrds  hadf 8 viewieg directins of 170 deyg with
rexprct  t0 the spacecrift &pin axixe THhiK detector responded
td electrony and protons in the energy intervals 18 vo A%0 hev
and 0482 to & MNeVe respectively. Electran data trom this
detettor were ateusllated b tour cortiguaus legarithmipally
eaquispaced enerny channels for 8,12 & and reagd out ot the end
ot each timo fntervaly tn addition, 3 saschannelse pulsecheipht
analysiz  was performed on  the detector countse and  this
infareation was lelemetered every 163.86 3. Proton data fros
this  detestor was actumplated and read oyt every 20.3% s, The
fourth  detactor consiatyd of (w0 sexicOnguttors «t{th a viesing
girectior  peepepdictiar tOo  the xrscecratt Spin axts.  1hisx
detectar  responded 1o electeony with energles betuwern 37 ard
ISE kev that were baekacatiered ofl a aoly feil. Counts of a¥»
te A%0-kev  electeons  and 80« to  380«hev  electrons weve
ageurulated in each ot 16 art 4 equishgular  secterws
respect tvelys during  wuckessive  3Qe08«x  intervalas and they
were  read out At the end of éaeh intervaly,  The esaperiment
fupetionsd  aoraatly.  NSEDE hew all of the avatleble datas
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INVESTIGATION NARE™ WEASURULNMUNT GF SOLAR PLASHA
NSSDC 10~ T1-03VA=1)

INVESTIGAY VU _PRUGRAN
coRE LE=8% STUINCK

INVESTIGATLON DISCIRLINE(S)
PARTICLES AND FIEBLDS
SPACE PLASHAS
ENTERPULANEYARY PHYSICS

FERSONNEL
ML= Sade DANE
01 » JoR.  ASHURIDGE

UNIEE DESCRIFYION

A hemisphertcal slectrostatic analyler was used 10 #xtend
deseriptions of the particle (electron and positive fon)
populations i the solar winds magnetosheaths snd magnetiotails
theryy speciratl  analysis  vas  accomplished by tharging the
rlates e heawn voltage levels und atlowiog jhem Lo discharge
with  Anown K¢ time constaits. the analyrer hat  four
commandabile wodens The (lret woce was  designed toe the
sessurement nt aglar wind protons snd alphs particles, Ouring
elpght  spacecratt revolutions, 32-level energy sSpecira were
gutatney in wiyht  anpular ranges contered on the sun. The
eneryy Llevels extended from 100 eV to 8 kev. The second mode
vay  desigoed  for the weasuremant of solar wind heavy fons.
Thix cycle was the same 2y the !\r;l except that the eneryy per
charge levels were Llimited to VOO eV o haVe and the
etttciency of counting heevy iony was ihcreased relative to
gratons  ana  alphd particles. The third mode was denigned for
the seasurement of solar wing any mapnetdshesth electrons and
sagnetosheath positive lons, This vas a combhination eycle in
which electron and positive fon  spectral  sweeps were
aliernated, furing & tyele of nine spacecratt revolutionss
winht electeon spectira and elpht  positive S0 spectra were
ahtained, The combined data ftor elecirons in  this wmode
consisted oF lbhelevel eneray spectra tahen in 32 evenly wpaged
angular  repgex, The spmcire extended from & (0 10C0 oVe The
data  for positive fons consisted of I2=level spectra taken in
the same 32 angular  ecanges, The enery per charye agectra
extended from 300 oV 10§ AeV, The fourth mode wes designed
tar waphetotail electrons  and poaitive fons, Zlectrons and
positive feps  were studied with l6=level spectra in 32
evenly»spaced  angular ranges  for hoth elestrons and positive
jons, The «tterQy per charye Fanges wvee & eV 1o 24 Lev lor
electeniny abg 4% oV to 34 heV tor positive 100K
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INVESYILATION NANE= SOLAR PROVON NONLYOKING ENPERINEMY
RESDEC B0»  T1-010A=07

INVESTSUATIVE PROGRAN
CODE EE~¥, STLENCE

INVESTIGATION DISCIPLINESS)
COSMIC KAYS

PERSONNCL
Pl = C,00 BOSTROM
01 = Duds MILLIANG
01 = Duf. DBEALL

APPLIED BHYSICS LAl
ARPLILD BHYSICS LAB
APPLIEDR PHYSIES LAR

BRILF DENCRIPIYION

the salar protan monttoring experiment consisted ot (ive
reparate detecdorie vath using ope or more solidmitate detecior
elementa,  Three detectors, each with a R=pivke field ot view
afy A Beid=p wccunulation time, measured protons vith enerples
Nreater than 10, 30, and 60 MeV. Rewnultant wourly averaged
tlures were published on a rapia basis in “Solar=Geophysical
bata,* Tha tourth getecture a tvo~element telesedpe, measurey
dieactional  tluxes of protons in the e¢heray Intervals trom 042
§0 0sB2 00D tu D00 and 240 10 1.4 NeV anid directional fluney
of alpha parttcles In the eieryy Interval feom 8 to 20 Mev,
The fiftth detectar wmeasured directional tluxes of electrons
above 10 MoV For the last tud detectorsy ¢ounts were ohtainegd
in A%-0eg seciory as the spacecraft spune  Onboard salibeation
capability for vhe tiral four deétectoes was (ncluded.
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IAVESTIGATICN NAME= STUDY OF COSRMIC RAYs SOLARs AND
MAGNE TUSPHERIC ELECTRONS

HESHE 10+ 71-01VA~)0 le(ST\hATlVE PROGRAN
tobL EE-Bs SCLUNCE

INVESTILATEON DISTIPLINES)
PARTICLES AND Fl1ELDY

PLRSOUNEL
BT = Tole CLIRT NASA=GNEE
G ~ Kok BRURSTLIN UNKNONN

ORIEF BESCAAPTIION

This experiment vas designed 1o study galactic and solar
electrony  arg posttrdny in the kinetic energy range 100 kev to
1% Nev, Intormation  on protons between 0.5 and 4.0 Nev vasg
alss  obtained. A eollimated stitbene erpstal scintiliarar
tooking perpendicular {0 the spakecrafl wpin  asis wan the
principal  aetecins, A simtlars fully sntelosd cryilal served
Tt determine  thy contribution 1o the principal dgelector ghunt
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rate of electrons and protons yenerated within the principal
detector by oqamms vrays and neutrens, respectively, A fully
shielded Csl crystal sevved as a yamma-ray spectrometer ond Was
usea in coincicerce with the principel aetector to aistinguish
electrons trom positrons. Count rates ¢from each detector
obtained in  efght angular sectcrs per revolution were
telemetered, In addition, the amplitude and shape of the pulse
generated in  the peincipal detectcr by the first steppirg
particle in  each appropriote telemetry frome were studied.
Pulse amplitude and shape yielded eneryy (10% resolution) and
rarticle spectes fdrformatior. Injtial experimert performarce
wos normal, An experiment malfunction grevented the
acquisition ot useful data between the 7th and 12th weeks after
{aunch. marqitnal operation of part of the apparatus made it
difticult to ¢riz~=i~2 positrer to electron ratios. Otherwises
the instrument gerfcrmance was normal until September 26, 1972,
when the experiment could not be turned on after a 4-h
spacecraft turnctt,
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ANVESTIGATION NAME= INTERPLANETARY LGAG WAVELENGIH RADIO
ASTRONOMY EXPERIMENT, TIME NKESOLUTION
NSSDC 1D~ 71-019A-15 INVESTIGATIVE PROGRAN
CCDE E2-7

INVESTIGATION DISCIPLINEL(S)
ASTRONOMY

PERSONNEL
PI = d.C. ERLICKSON
01 = R.6, STONE

U OF MARYLAND
NASA~GSEC

DRIEF DESCRIPTION

This experiment was destyned to study the radio spectra
of the galaxy, the sun, and Jupiter with relatively high tine
rescluticn, Tec stepped-frenuency radiometers, attached to a
single 9i-m dipole antenna (also used in the electric fiela
experiments), steppec through the frequency range of 30 kHz to
2 KHz in 32 steps. NSSDC has all the useful data that now
exist,
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INVESTIGATION NAME- LOW-ENERGY PROTONS AN: ELECTRONS
NSSDC ID= 71-219A-05

INVESTIGATIVE PROGRAM
CODE EE-#, SCIENCE

INVESTIGATION DISCIPLINE(S)
SPACE PLASMAS
MAGNETCSFHERIC PHYSICS
INTERPLANETARY PHYSICS

PERSONNEL
Pl = L.A, FRANK U OF Idwh

ERIEF DESCRIPTION

This experiment was designec to eonduct comprehensive
observations of the ditferential energy spectra, angular
aistributions, spatial odistributions and terporal variaticns ct
electrons and protons over the geocentric radial distance range
from 1.33 to 30 earth radii. Two arrays of curved-plate
cylindrical electrostatic analyzers and continuous channel
nultipliers were sed for this purgose. One analyzer, the
LEPEDEA (low=-energy proton and electron differential energy
aralyzer), was tc neasure the eneryy spectra and anyular
aistribution of protons and electrons separately in the enerygy
range 24 eV tc £¢ keV (16 erergy irtervals tcr proters arc
electrons separately)., The other analyzer, the LEPDEA (low
enerqy proton difterential energy analyzer) measured the energy
spectra ard angular cistribution of protcns in the energy rarge
1.7 to 550 eV (eight energy intervals). The analyzers were
acunted perpendicular to the spacecraft spin axis, An EON tyge
213 GM  counter, whose collimated field of view of 15~deg half
argle was orientec approxivrately carallel tc that cf the
LEFEDEA, was used to measure the intensity ot electrons at
energies greater than 45 keV and grotons of energies greater
thar 533 kev arc to provice cackgrounc measurements for the
LEPDEA. One continuous channel electron multiplier failed on
August 13, 1974, so that no useful electron data were collectes
for the tast 7 weeks of the spacecratt life, Otherwise, the
experimert functicrec normally cver tte spacecratt Llifetine.
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INVESTIGATION NAME- ELECTROSTATIC wAVES AND RADIU
HOISE == 104A

NSSOC 1D~ 71-013A-(3 INVESTIGATIVE PROGRAM

CODE EE-h, SCIENCE

INVESTIGATION DISCIPLINE(S)
I0NOSPHERES AND RADIO PHYSICS
FARTICLES AND FIELOS
MAGNETOSPHERIC PHYSICS
INTERFLANETARY PHYSILS
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PERSONNEL
Pl = DJA, GURNET] U OF 10wA
01 = P.J. KELLOOL U OF MINNESOTA
01 = Y.Lo AGGSON NASA-ULSFC
VI = 3.P.  HEPPNER NASA~GSFC

BRIEF DESCRIPTION

Three crthogonsl Laoop antennas und the three orthogonal
tnearly balanced) dipoles ogained simultanecus bt and B tield
data in 16 legarithmically equispaced narrow channels from 20
k2 to 2080 kHa, These deteéctors were also used in the de
electric tield (71-01YA~02) experiment, The spectral trequency
recolution was atout 30X. Each E~B chunnel was sampled every
5.2 5. A short back-up dipole antenna (about { m tip 10 vip)
w3s also used to¢ detect very short wavelength plasma phenomena.
Analoy B or €& data from 0 to 30 kHz in three seyments were also
teiemetered cn the special purpose 4-W analog channeél. This
experiment was desiyned 0 be wused §n conjunction with the
low-eneryy groton and electron difterential energy analyrzer
(LEPEDEA). Some data are presently retafned by the #i.
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INVESTIGATION NAME=~ INTERPLANETARY LONG-WAVELENGTH RADIO
ASTRONOMY EXPERIMENT, FLUX RESOLUTION

NSSDC 1D~ 71-019A-13 INVESTIGATIVE PROGURAM

CODE k2-7
INVESTIGATION DISCIPLINE(S)
ASTROALMY
PERSONNEL
Pl = FoT. HADDOCK U OF MICHIGAYN
G - W.C. ERICKSON U OF MARYLAND

01 =~ K.G. STONE NASA-GSFC
ERIEF DESCRIPTION

The ctjective of this experiment was to stucy the spectra
ot the gqalaxy, the sun, and Jupiter with high tlux resclution
{about 1%). A raviometer, operating in either a stegping mode
(eight trequencies) or at a single frequency, was connected to
a 91=m dipxle antenna, which was also used in the electric
tield experiments. The fregquency range covered was 0.05 to 3.5
MHz. NSSDC has all the useful data that nov exist.
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INVESTIGATION NAME- ELECTROSTAYIC WAVES AND wADIO
NOISE ~-= MINM
NSSOC 1D~ 71-019A-12 INVESTIULATIVE PROUGRAM
CODE EE~d, SCIENCE

INVESTIGATION OJSCIPLINE(5)
TONOSFHERES AND RADLIO FHYSICS
PARTICLEL AND FLELDS

FERSONKNEL
Pl - Pud. KELLOWG U 9F MINNESOTA
01 = D.A. GURNEYT U OF 10wA
6l - VL. AGGSCN NASA=GSFC
01 - J.P, HEPPNER NASA=GSFC

BRLEF DESCRIPTION

This experiment was designed to determine the
polarization, direction of propagation, flux, and direction of
the wave ncormol surface for plasma waves. The time-averaged
correlation at one channel fregquency from any combination of
the six anterna elements could be sirultaneously calculated by
six onboard analoy computers. There were 64 logarithmically
equispaced frequency channels centered from 23 Hz to 200 kHz
with a 15% tandWwidth at 3 dH. Averaying time was 2.5 s at the
high bit rate. The combinations of elements and the sequence
of trequencies to be measuregd were controlled efther by an
onboard computer or from the dround.
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INVESTIGATICN NAME- MEASUREMENT OF MAGRETYIC FIELDS
NSSDC IDP- 71-~019A-01

INVESTIGATIVE PROGRAM
COPE EE-K, SCIENCE

INVESTIGATION DISCIPLINE (5)
PARTICLES AND FIELDS
MAGNE TOSPHERIC PHYSICS
INTERFLANEVARY PHYSICS

FERSONNEL
Pl = N.F. NESS NASA-LSEC
€1 - J.B. SEEK NASA=GSFC
91 = D.H. FALRFIELD NASA-LSFC

HRIEF DESCRIPTION

This experiment was designed to measure accurately the
vector magnetic field in the interplanetary medium and in the
earth's magnetosphere, magnetotails, and magnetosheath. The
detector was a boom-mounted triaxjal tluagate magnetimeter with
four ranges: minus to plus 16+ 4B, 144, ond 432 nl.
resgectively. Corresponding sensitivities were plus or minus
0.06/ 0.19, ©0.%6, 200 1.69 07, respectively. Automatic range
selection capability was includec. A flipping dechanism
germitted inflight calibration of the three sensor zero levels.
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The vector sampling rate was 12.5 ssmples per second., The
experiment functicrec normally thrcugh the spacecraft {ife.
for further details, see D, H, Fairfield, J. Geophys. Res., v,

79, . 1368, 1974. Hourly averagec interplanetary data also
e::s! as part of data sets in the NSSDC supplementary data
fite.
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INVESTIGATION NAME- MEASUREMENT OF SOLAR PLASMA

NSSOC 10=  71-019A-C4 JNVESTIGATIVE PROGRAM

CODE EE=-8, SCIENCE

INVESTIGATION D1SCIFLINE(S)
SPACE FLASMAS
MAGNETOSPHERIC PHYSICS
INTERFLAKETARY PHYSICS

PERSONNEL

Pl = K.W. OGILVIE NASA=GSFC

BRIEF DESCRIPTION

This experirent consisted of two oppositecy directed
plasma detectors, both of which were normal to the spacecraft
spin  axis. An electrostatic analyzer rmeasured protons ard
alpha particles with deflection voltages between 170 and 640¢
V. An electrostatic analyzer and velocity selector measured
only alpha particles with deflection voltages between 640 and
72¢0 V. During siccessive scacecraft revolutions, each cf the

twoc electrostatic analyzer deflection voltages was advanced
through one ot 24 logarfthmically equispaced steps in the above
stated intervals. Complete spectra were thus obtained in 240
S. Experiment gperformance was normal for the first month. A
short circuit in the high-voltage portion caused the experiment
to tajl. nSSDC has all of the useful data that exist.

INVESTIGATION NAME- NUCLEAR COMPOSITION OFf COSMIC AND SOLAR
PARTICLE RADIATIONS

NSSDC 1D= 71-01YA-0Y INVESTIGATIVE PROGRAM
CODE EE=-8, SCIENCE
INVESTIGATION DISCIPLINE(S)
COSMIC RAYS
PERSONNEL
P1 - J.A. SIMPSCN U OF CHICAGO
0l - M. GARCIA-MUNOZ U OF CHICAGO
oL - S. VERMA LOUISIANA STATE U
o1 - J. HSIEH U OF ARIZONA
0l - G.M. MASON U GF CHICAGO

BRIEF DESCRIPTION

This experiment was designed to measure the spectra and
cempesitien of sclar an¢g galzctic cosmic rays ard of
magnetotail particless to serve as a prototype of instruments
to be flown on the ceep space probes Fioneers 10 and 11, and te
provide reference 1-AJ data for comparison with the Pioneer
data in gradient studies. The experiment ccnsisted ci a
composition telescope (which failed approximately 10 days after
taunch)s, a second telescope (from which virtually all the
useful data of tris experirent were obtained)s an electron
current detector (electrons above 1.8 MeV plus protons above 21
MeV), ana a tissicn cell (protons aktove 120 MeV). The latter
tyo instruments were specifically included as prototyges of
Pioneer instrumerts designec to wreasure very high fluxes cf
Jovian trapped particles. As such they were not optimized for
measurements of the relatively Llow fluxes in the earth's
radiation belt. The successful telescope consisted of six
colinear sensors (five Lithium~drifted silicon sensors ard cre
CsI (TL) scintillator) and an anticoincicence scintillator.
This telescope had a look direction that was normal to the
spacecraft spin axis and had an angulzr aperture between 48 aro
64 deq (depending op coincidence mode considered). Coincidence

mode rates (5.12 s accumulations, ccrresponding to protons in
the ranges .5 to 10.6+ 10.6 to 19.6, 29.3 to 66.7 and above
6t.7 MeV) were cttained each 10.24 s. Pulse-height analysis
(one event every 20.45 s) was used with these rates to study

charge compositior (up to 2 of 8), isctopic composition ¢ fer 2
of 1 and 2), and electron fluxes. The spacecratt onboard
computer was used tc permit sore of the objectives assigred tc
the composition telescope to be achieved through the smaller
successful telescope. Except for the failure of the
compcsition telesccpes the experiment worked as plarrec
throughout the spacecraft Llife.
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SFACECRAFT COMMON NAME- IMP=J
ALTERNATE NAMES- PL-723A, IMF &
EXPLORER 50, 6892

NSSDC 1D~ T73-0784
LAUNCH DATE=~ 10/26/13

LAUNCH SITE=~ CAPE CANAVERAL., UNITED STATES
LAUNCH VEHICLE- DELTA

WEIGHT= $71. KG

ORIGINAL PAGE [
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SPONSORING COUNTRY/AGENCY
UhITED STATES NASA=0SSA
INITIAL ORBIT PARAMETERS
ORBIT TYPE~ GEOCENTRIC
ORBIT PERICD~- 17286. MIN
PERIAPSIS~ 1412244 KM ALY

EPOCH DATE= 10/29/73
INCLINATION= 28,7 DEG
APOAPSIS= 28H940. XM ALY

PERSONNEL
PF = J.F, CORRIGAN NASA=GSFC
PH = W.R LINBERIS (NLA) NASA=GSFC
PS = JH, KING NASA=GSFC
PS =~ F.8. MACDONALD NASA~GSFC

BPIEF DESCRIPTION

INP 8 CExplorer 50)s the last satellite of the InP
series, was @ drum-shaped spacecraft, 135.6 cm 4cross and 157.4
cm high, instrumented for interplanetary and magnetotail
studies of ccsmic rays, energetic solar particles, plassa, and
electric and magnetic fields. Its dinitial orbit was more
elliptical than intended, with apogee and perigee distances of
about 45 and 25 earth radii. Its eccentricity decreased atter
Launch, The spacecratt spin axis was normal to the ecliptic
ptane, and the spin rate was 23 rpn. The data telemetry rate
was 1600 bps. The objectives of the extended INF-B operations
(after 1981) were (1) to provide solar wind parameters as input
for magnetosgheric studies and as a 1-AU baseline for deep

space studiess (2) to add 30-40 RE IMP data to simultaneous
I1SEE 1, 2+ and 3 data for studies of magnetospheric boundary
and tail phenomena, and of the phenomena upstream of the bow

shock, and (3) to continue solar cycle variation studies with »
single set cf well-calibrated and understood instruments.
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INVESTIGATION NAME~ ELECTROSTATIC FIELDS

ASSDC 1D~ 73-078A-11 INVESTIGATIVE PROGRAM
CODE EE-8, SCIENCE
INVESTIGATION DISCIPLINE(S)
10NCSFHERES AND RADIC PHYSICS
PARTICLES AND FIELDS
MAGNETOSPHERIC FHYSICS
FERS ONNEL
Pl = T.L. AGGSON NASA-GSFC
01 = J.P. HEPPNER NASA=GSFC

BRIEF DESCRIPTION

The drstrument was designed to measure ambjent electric
tields in the sotar wind and the earth's magnetosheath up to 1
kHz in trequency. YThe sensor consisted of a gair ot 70-¢ wire
antennas (140 m, tip-to-tip), which were held rigid by
certrifugal force due to satellite spin (about 24 rpm). The
dires were insulated from the plasma, except for their short
outer secticrss to remove the active probe area from the
spacecraft sheath. The antenna served as a double floating
probe, and fseasurements were obtained every 1/4 spacecraft
revolution (about 0.75 s). ULF and VLF messuresents were
obtained using seven 60X bandwidth filters with center
frequencies Llogarithmically spaced from 1 Hz to 1 kHz. These
frequency channels had an intrinsic sensitivity of 1,0E~5 V/m,
and a peak range of 1.0E-2 V/m, However, the etfective
{ow~frequency tilter threshold was determined by interference
due to harmonics of the spacecraft spinning within an
asymmetric sheath., The other major Lismitation was also due to
sheath effect. Whenever the electran plasma density was less
than atout 1{ particles/cu cms the sheath overlapped the active
antenna portions and precluded meaningful measurements of
asbient conditions.
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INVESTIGATION NAME~ SOLAR PLASMA ELECTROSTATIC ANALYZER

NSSDC 1D~ 73~07BA-10 INVESTIGATIVE PROGRAM
CODE EE-B» SCIENCE
INVESTYIGATION DISCIPLINE(S)
INTERPLANETARY PHYSICS
MAGNETOSPHERIC PHYSICS
SPACE PLASMAS
PERSONNEL
Pl = S.J. BAME LOS ALAMOS NAT LAB
01 = J.R. ASBRIDGE LOS ALAMOS NAT LAB

BRIEF DESCRIPTION
A hemispherical
girectional

electrostatic analyzer measureo the
intensity of posijtive idons and electrons in the
solar wind, magnetosheath, and magnetotail. 1lons as heavy as
oxygen were resolved when the solar wind temperature was low.
Fnergy analysis was accomplished by charging the plates to
kncun voltage levels and allowing them to discharge with known
RC time constants, In the solar wind, positive ions from 200
eV to 5 keVv (151 snacing, 3% resolution) and electrons from S
ev to 1 kev (20% spacing, 15% resolution) were stucied. In the
facretosheaths, positive ions trom 200 eV to 5 keV (15X spacing,
3% resolution) and trom 200 eV to 20 keV (30X spacing., 15X

cercent resclution) and electrons from 5 eV to 1 kev (302
spacing, 15% resolution) were studied. In the magnetotails
positive dons from 200 eV to 20 keV (30X spacing, 152

resolution) and electrons from 5 eV to 1 keV (36X spacing, 15%



resolution)
studied.

and trom 100 eV to 20 hkeV (15X resolution) were
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INVESTIGATION NAME~ SOLAR PLASMA FARADAY CUP

NSSOC ID=  73-07hA-(2 INVESTIGATIVE PROLRAR
CODE EE~H, SCIENCE
INVESTIGATION DISCIPLINE(S)
SFACE FLASMAS
INTERPLANETARY PHYSICS
PERSONNEL
Pl = H,5, BRIDGE MASS INSY OF VECH
01 = A.da LAZARUS MASS INST GF TECH
D1 ~ JH. BINSACK MASS 15T OF TECH
01 = E.F. LYON MASS INSY OF TECH
HBRIEF DESCRIPTION

A modulated split=collector Faraday cup. perpendicular to
the spacecraft sgir e2xis, was useo to study the cirectional
intensity of positive ifons and electrons in the solar wind,
transition regions anrd magnetotail, Electrons were studied in
eight Llogyarithmically equispaced eneryy channels betueen 17 eV
ard 7 keV, positive fons were studied in efght chanrzls
betuween 5C eV and 7 keV. A spectrum was obtained every evght
spacecratt revolutions. Angular finformation was obtained in
either 15 equally sraced intervals curing a 363-deg revolution
of the satetlite or in 15 angular segments centered mcre
closely about the sgacecraftt-sun line,
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INVESTIGATYION NAME= MEASUREMENT OF LOW-ENERGY PROTONS AND
ELECTRONS
NSSOC 1D~

T3-073A=Cs INVESTIGATIVE PROGRAM

CODE EE-R, SCIENCE

INVESTIGATION DISCIPLINE(S)
SPACE PLASMAS
MAGNETOSPHERIC PHYSICS
INTERPLANETARY PHYSICS

PERSONNEL
Pl = L.A. FRANK U of I0WA

BRIEF OESCRIPTION

This experieert was oesignec tc measure the enecgy
sgectra of low-energy electrons and protons in the geocentric
cange of 3J to A0 earth radfi to give {further data on
geomagnetic storms, aurora, tzil and neutral sheet, and other
sagnetospheric plercuaena. The ocetector was a dual=chanrel,
curved-plate electrostatic analyzer (LEPEDEA - Llow energy
proton and electrcn differential energy analyzor) with 16
erergy frtervals tetuween 5 eV anc 50 keV. It had an angular
tield of view of 9 deg by 25 deg. The detector could be
operated §n one ct two modes: (1) one providing good angular
resolution (16 directions for each particle energy band) once
each 272 s+ arc (2) the other groviding good tespceal
resolution in which the entire energy range in four directions
was measured every 63 s. For further details see L. A. frank
et al.s Jo Geoptys. Res., v. Bl, p. 5859, 1976.
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INVESTIGAYION NAME- SCLID-STATE REVYECTORS

NSS5DC 10~ 73-078A-03 INVESTIGATIVE PROGRAM
CODE EE-8, SCIENCE
INVESTIGATION DISCIPLINE(S)
COSMIC RAYS
PERSONNEL
PlL ~ G. GLOECKLER u OF MARYLAND
01 - C.Y. FAN U OF ARIZONA
0L ~ D.K. HOVESTADT MPI-EXTRATERR PHYS

BRIEF DESCRIPTION

This experiment was gesigned to determine the composition
and enerqy spectra of low-energy particles cbserved during
sclar flares anc 27~0 recurrent events., The detectors used
included (1) an electrostatic analyzer (to select particles ¢f
the desired energy per charge) ccmbined with an array of
wingowless solid-state detectors (to measure the energy loss)
ard surrounaec ky #n anticcircicerce shielc, and (2) a
thin-window proportional counter, solid-state particle
telescope. The exgeé¢iment measurec garticle eneryies from 0.1
to 13 MeV per charge in 12 bands and uniquely identified
gositrons and electrons as well 2s nuclei with charges ct 2
trom Y to ¥ (no charge resolution tor I greoater than B). Tuo
1800-channel pulse-height analyzers, one for each detector,
were includeo ir the experiment gpaylcad.
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INVESTIGATION NAME~ ELECTROSTATIC WAVES AND RADIO NOISE

HSSOC 1D~ T3=-078A-12 INVESTIGATIVE PHOGKAN
CUDE EE-B, SCIENCE
INVESTIGATION DISCIPLINE(S)
TONOSPHERES AND RADIO PHYSICS
PARTICLES AND FIELDS
PAGNETUSPHERLC PHYSICS
PERSONNEL
P} = D.A, GURNETT U OF 10uA
01 = T.ke AGGSON NASA<GSFC
Ol - Guw, PFEIFFER U OF 1Qua

BRIEF DESCRIPTION

A wide-band receiver was rised to observe high-resolution
trequency=-tfime Spectras, and a six=channel narrow-band recejver
with a wvariable

center frequency was used to observe wave
characteristics. The receivers operated from three antenna
systems. The féirst system contained o pair of tony dipole
antennas f(ores extendable to about 3124 me normal te the

spacecratt spin axis and the other antenna., extendable to shout
6.1 m, along the spin sxis)., The second system contained a
tcer-mountea triac of orthogonal Loop antennas. Yhe third
system consisted of o boom-mounted 0.51-m spin-axis dipole.
The magnetic and electric field intensities ana freguency
spectra, polarizations, and oirection of arrival of naturally
ccturring racio noise in the magnetosphere were observed,
Phenomena studied were the time~space Jdistributions, origin,
gropogation, dispersion, and other characteristics of radio
roise occurrirg across and on either side of the maynetospheric
boundary reqion. The trequency range for electric fieles was
0.5 Hz to 200 kMz, and for magnetric f{elds ir was 20 Hz to 200
kiz.
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INVESTIGATION NAME- CHARGED PARVICLE MEASUHREMENTS

EXPERIMENT
NSSDC ID- 73~078A-0Y INVESTIGATIVE PROGRAM
CUDE EE~-8, SCIENCE
INVESTIGATION PISCIPLINE(S)
PARTICLES AND FLIELDS
SOLAR PHYSICS
MAGNETOSPHERIC PiYSICS
PERSONNEL
Pl - S.M. KRIMIGIS APPLIED PHYSICS LAB
01 < T.P. ARMSTRONG U OF KANSAS
01 = J.A. VAN ALLEN U OF 10w4
BERIEF DESCRIFPTION
Three solid-state detectors in an anticoincidence plastic
scintillatcr observed electrons between 0.2 and 2.5 MeV}
protons between 0.3 and 500 MeV; alpha particles between 2.0
and 200 Mev; heavy particles with 1 values ranging from 2 to §

with energies gregter than & MeV; heavy particles with 1 values
ranging between 6 and 8 with energies greater than 32 MeV; and
integral pgrctons and alphas of energies greater than 50
MeV/nucleon, all with dynamic ranges of 1 to 1E46 particles per
(sg- em s sr). Five thin-window Geiger-Mueller tubes observed
electrons of eneryy ¢greater than 15 keV, protons of energy
greater than 250 kev, and X rays with wavelengths between 2 and
16 A, all with a dynamic range of 10 to 1E*S (per sg ¢m s sr).
particles am: X rayss primarily of solar origin, were studieds
but the dynamic range and resolution of the instrument alsc
permitted observation of cosmic rays and magnetotail parvicles.
fFor f{urther deétails, see 7. P, Armstrong et al., J. Geophys.
Res., v. B3, p. 5198, 1978.
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INVESTIGATICN NAME« SOLAK AND COSRIC~RAY PARTICLES

NSSpC XD~ T73-078A-09 INVESTLIGAYIVE PROGRAM
CODE EE-8, SCIENCE
INVESTIGATION DISCIPLINE(S)
COSMIC RAYS
PERSONNEL
Pl - F.B. MCDONALD NASA-GSFC
0l =~ 8.J. TEEGARDEN NASA-GSFC

BRIEF DESCRIPTION

The G6SFC cosmic~ray experiment was desigred to measure
enerqy spectra, compositions, and angular distributijons of solar
and galactic €lectrons, protons, and heavier nuclei up to 7=30.
Three distinct detector systems were used. The first system
consisted of a pair of solid~state telescopes that measured
jntegral flumes of slectrons above 150, 350, and 700 keV and ot
protcens  above .05, .15, .50+ .70, 1.0+ 1.2, 2.0, 2.5+ 5.0+ 15,
and 25 Mev. Except for the .05-MeV proton moae, allt counting
modes had wunique species identitication. 7The second detector
system was 4 solid-state dE/dx  vs € telescope that looked
perpendicular to the spin axis., This telescope messured I=% to
16 nuclei with eneryies between 4 and 20 MeV/nucleon. Counts
of particles in the €.5- to 4-MeV/nucleon rauge, with no charge
resclution, were obtained as counts in the dE/ux sensor but not
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ir the € sensor. The third cetector system was a three=elenert

telescope whose axis made an angle of 39 deg with respect to
the spin axis, The middle wlement wvas  Csl ceintillator,
while the other tac elements were solid~state sensors. The
instrument responded to electrons between 2 and 12 MeV and to
I*1 to 30 nuclef in the eneryy fanye 20 to 500 Mev/nucleen.

For particles helow HC MeV, this instrument acted o5 a dE/dx vs
£ detector, Abcve 0 Mev, it actec as  bidirectional triple
dl/dx vs E detector, flux directionality information was
obtained by divieing certain gportions of the data fror each
getector into eight angular sectors, for further details, see
8, J, Teegarden et al., Astrophys, J., v, 282, u. 815, 1975,
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INVESTIGATION NAME~ MAGNETIC FIELD EXPERIMENY

NSSDC 10~ 73-078A-01 INVESTIGATIVE PROGRAN
CODE EE-H» SCIENCE
INVESYIGATION DISCIPLINE(S)
PARTICLES AND FLELDS
INTERFLANEVARY PHYSICS
MAGNETOSPHERLC PHYSICS
PERSONNEL
Pl = H.F. NLSS NASA-GLSFC
01 = €.5. SCEARCE NASA=GSFC
01 - J.B., SEEXK NASA-GSFC

BRIEF DESTRIPTION

This esxperiment consisted ¢! a boom-mountec trianial
tluxgate magnetameter desiyned to study the interplanetary and
geomagnetic tail wmagnetic tields. €ach sensor had three
dynaric ranges of glus or minus 12, plus or minus 36, anog plus
ar minus 31T8 0T, With the aid of a bit compaction scheme
(delta rmodulation), there were 25 vertor measurements made &nd
telenetered per seccrd. The caperiment operated normaily from
Launch until mid~19175. On July 11, 1978, becaLse of a rarge
indicator problem, the experiment operation was frozen into the

36=nT range. tlhe digitization accuracy in this range is about
plus er minus €. n¥. On March 23, 1978 the sensor fligper
fajled. After that time, alternative methods of l-axis sensor

zero~level determination were reyuired.
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INVESTIGATION NAME~ SOLAR FLARE HIGH=-2/L0W=E AND LOW~Z

1SOTOPE
NSSDC iD= T73-078A-(? INVESTIGATIVE PROGLRAN
CODE EE-#+» SCIENCE
INVESTIGATION DISCIPLINE(S)
COSMIC RAYS
PERSONNEL
Pl = J.A, SIMPSCN U 0F CHICAGD
01 - N, GARCIA-MUNOZ U OF CHICAGO

URIEF DESCRIPTION

This experiment used <two telescopes to measure the
composition and ereryy spectra cf solar <(ana galactic)
particles above about 0.5 MeV/nucleon. The main telescope
consisted of tive collinvar elements (three solid state, one
Ctl, and one sapghire Cerenkov) surrounded by 3 plastic
anticoincidence shield, The telescope had a é0-degs full=-angle
atcegtance cone with {ts axis apgroximately normal to the
spacecratt spin axis, permitting é~sectored information on
particle arrival cirectior, feur elements of the wairp
telescope were pulse-height analyzed, and low= and high-pain
modes could be selected by command to permit resolution of the
elerents H through N or of electrons anc the isotopes of H and
He and tight nuclei. A selection-priority scheme was inclugec

to permit sampling of less abundant particle species under
narmal and solar-flare conditions. The low-~energy telescope
was essentially & tvo-element shieldec solid-state detecter

with a 70-dey full-angle acceptance cone. The first element
was pulse-height analyzed, and data were recorded by sectors.

cmmunne JMPoJ, STONE-mccrmmmacceccacescnvasmunntnevannnnnoaassas

INVESTIGATION NAME~ ELECTRONS AND HYUROGEN AND HELIUM

1SOTOPES
NSSDC 10~ 73~07dA-06 INVESTLGATIVE PROGRANM
CODE EE~Bs SCIENCE
INVESTIGATION DISCIPLINE(S)
COSMIC RAYS
PERSONNEL
Pl « E.C. STONE CALLIF INSTY OF TECH
U1 = R.E.  VOuY CALIF INSY OF TECH

BRIEF OESCRIPTION
This experiment vas designed to measure the differentiat
spectra ¢! the isotopes of Fydrcyen through oxygen frce
40 Mev/nucleon, and ot electraons Yrom 0.2 to 5 MeV. The
instrument consisted of a stack of 11 tully depleted silicon
solig=state detectors surrounded by a plastic scintillator
articcincidence cur. The outer two sclid-state detectors were
annular, permitting measurements in both narroe-geometry
(typical geometrical factor was 0.2 s¢ cm-sr) and wide-geametry

ereryy
2 to

A7

(typical gecretric factor was 1.5 sq em~sr) cofncidence modes,
Anisotropy data (45-deg angular and 20-s tesporal resclution)
were obtained. for turther detailss see R, A. Mewoldt and E.

€. Stones, Astrophys. der v 205, p. 20 1976,
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INVESTIGATION NAME= ENERGETIC ELECTRONS AND PROTONS

NS50C 1D~ 73-078A-05 INVESTIGATIVE PROGRAN
CODE EE-8, SCIENCE
INVESTIGATION DISCIPLINE(S)
PARTICLES AND PLELODS
COSHIC RAYS
INTERPLANETARY PHYSICS
PERSONNEL
Pl = D.J. WILLIAMS APPLIED PHYSICS LAB
0l = €.0. BOSTROM APPLIED PHYSICS LAB
ol = J.H. TRAINOR NASA=GSFC

ERIEF DESCRIPTION

The purjoses ot this investisation were
propagation characteristics oy solar cosmic
interplanetary wmedium over the energy ranges jndjcased belows
) to study electroh and proton fluxes throughout 1the
geomagnetic tail and neyr the flanks of the magnetospheres and
(3.3 to study the entry of solar cosmic rays into the
magnetosphere. The instrurentation consisted of a
three-element telescope employing fully depleted
surtace-barrier sclid-state detectors snd » magnet to detlect
electrons. Tun side-mounted detectors were used to messure the
detcected elettrons. Two additional detectors in separate
¥rLunts were Used 10 measure charyed particles above 15 kev (F),
! qreater than or equal to 2 shove 0.6 MeV (G1) anoc above 1.0
ftev  (62); and I' greater than or equal to 3 above 2.0.MeV (G3),
The telescope measured protons in three ranges between 2.1 and
2% MeV (14, 18, 16); 1 yreater than or equal to ) in three
ranges between 0,05 and 2.1 MeV (11, 12, 13); alpha particles
between 8.4 and 35.0 MeV in tuo ranges (131, 112)5 1 greater
than or equsl to 2 between 2.2 and 8.4 NeV (110); and &
background channel (17). Deflected electrons were measured in
two ranges bhetwren 30 and 200 keV (17, 15). A complete
description of the instrument was given by b, J, willfams in
NOAA Yechnical Report ERL 393-SEL 40, October 31977,

1) to study the
rays through the
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SPACECRAFT CCPNMON NAME~- 1SEK )

ALTERNATE NAMES~ IMP-K, 10422
MOTHER, INTNL SUN EARTH EXPL=A
ISEE-A

NSSOC 10~ 77-1024A
LAUNCH DATE- 10/22/17

LAUNCH SITE~ CAPE CANAVERAL, UNITED STAVES
LAUNCH VEHICLE~ DELTA

WEIGHY= 340.2 K&

SPONSORING COUNTRY/AGENCY
UNITED STAVES NASA=CSSA
INITIAL ORBIT PARAMETERS
ORBIT TYPE~ GEOCENTRIC
ORBIT PERIOD=~ 3446.4 MIN

EPOCH DATE~- 16/23/77
INCLINATION=- 28.7 DEG

PERIAPSIS~ 281. KM ALT APOAPSIS~ 138120, KM ALY
FERSONNEL

PH = J.P. CORRIGAN NASA-GSFC

PR~ J.J. MADDEN NASA-GSFC

PS = K.W. OGILVIE NASA=GSFC

BRIEF DESCRIRTION

The Explorer=class mothet spacecraft, 1SEE 1, was part of
the wmother/daughter/heliocentric wission which included the
ISEE 1, ISEE 2, and JSEE 3 spacecratt, The purposes ot the
sission were (1) to investigate solar/terrestrial relationships
a4t the outermost boundaries of the earth's magnetosphere, (2)
tc examine in detail the structure of rhe solar wind near the
earth and the shock wave that forms the interface between the
solar wind and earth, and (3) to continue the investigation of
coswic rays and sclar flares in the interplanetary region near
1 AU, The mission thus extended the investigations of previous
IMP  spacecraft, The wmoavher/daughter portion of the mission
consistes of tw( xpacecratt with a station-keeping capability
in a highly ezcentric earth orhit with apogee at 23 earth
radii. The Zgacecratt maintained a small separation distances
and nade simultaneous coordinatéd measurements to perait
separation ot spatial from temporal d{rregularities in the
near-earth solar wind., the bow shock, and inside the
ragnetosphere, The spin rate was set at 19.75 rpme ditfering
slightly from that of the ISEE 2 spacecraft. For instrusent
desceiptions written by the {nvestiqators, see 1EEE lrans. on
Geosci. Electron., v. GE=16+ n. 3, July 1978,
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INVESTIGATION NAME= ELECTHONS AND PROTONS

NSSDC 1P~ 77~102A-10 INVESTIGATIVE PROURAM
CODE EE=B/CU-0P, SCIENCE
INVESTIGATION DISCIPLINEC(S)
MAGNETOSPHERIC PHYSICS
PARTICLES AND FIELDS
INTERPLANETARY PHYSICS
PLRSONNEL
Pl =~ K.A, ANDERSON U OF CALIF, HERKELEY
01 =~ Cul. MEANG APPLIED PRYSICS LAHW
01 = F.V. CORONITI U OF CALIF, LA
01 = J.M, HOSQUED CLSR
91 - R, PELLAY CTR FOR THEORETIC PHYS
Gl = G.Ka PARKS U OF WASHINGION
0 - R LIN U OF CALIF, BERKELEY
01 -~ H. REME CESR
BRIEF DESCRIPTIUN
This experiment was designen to devermine, by using
identfcal instrumentation {(see 77-1€28) on the nother/daughter
spacecratt, the sgatial extent, gropagatjon velocity, and
temporal behavior of a wide variety ot particle phenomena.

£ lectrons
210 kev
keV and

were measured at 2 and 6 keV and in two bands: 8 to

and 37 to 20C keV, Frotons Jere measured at 2 ang ¢
in three bards: B8 to 200 keV, 30 to 200 keV, ard 2€0
te 3492 kev. The 3n keV threshold could be commanded to 1% or
6f kev., lIdentical instrumentation on each spacecraft consisted
ct a pair of surface-barrier sesiccrauctaor-detector telesccpes
(one with a2 toil and one without a toil) and four fixed-voltage
cylindrical electrestatic analyzers (two for electrons dand two
tor protons), Channel multipliers were used as detectors with
the fixéd-voltage aralyzers. The telescopes had a viewing ccre
with a a0-deg half-angle, oriented at about 20 deq to the spin
axis.

wocemee ISEE 1, BAME--v--smeneovssaoncanean L cmmmm—aan

INVESTIGATION NAME~ FAST PLASMA AND SOLAR WIND JONS

NSSDC 1D~ 77-102A-C) INVESTIGATIVE PROGRAM
CODE EE-3/CU-0P., SCIENCE
INVESTIGATION DISCIPLINE(S)
MAGNETOSHPHERIC PHYSICS
SPACE PLASMAS
INTERPLANETARY PHYSICS
PERSONNEL
Pl - §.J. HAME LOS ALAMOS NAT LAD
01 - H. MIGGENRIEDER MPY1-EXTRATERR PHYS
01 - K. SCHINDLER RUHR~U BCCHUM
0l ~ J.,R. ASBRIDGE LOS ALAMOS NAT LAD
0I - HeR. ROSENBAUER MPI=~AERONONY
01 - H. VOoLK MPI-NUCLEAR PHYS
0f - M.D. MONTGOMERY LOS ALAMCS NAT LAB
01 - G, PASCHMANN MPI-EATRATERR PHYS
01 = w.l. FELDMAN LOS ALAMCS NAT Lag
Q1 - E.w, HONES, JR. LOS ALAMOS NAT LAY
BRIEF DESCRIPTION
This experiment was designear, in conjunction with a

similar irstrument (77-1028-C1) provided by G. Paschmann of Pax
Planck 1Institute for ¢light on the daughter spacecratt, tc
study the plasma velocity distreibution and its spatial ana
temporal variations in the solar wind, bou skock,
magnetosheaths magretopause, magnetctail., and nagnetosphere.
Protons from 5C eV to 40 keV and electrons from 5 eV to 20 keV
were measured {n one, twoe. and three dimensions by three 90-degy
spherical electrestatic analyzers. The experiment, which
utilized channeltron electron multipliers oas detectors,
ofperated in twc ranges, with energy resolution tor the several
stegs in each rance ¢t 10% ct the center energy tevel,

—ememm ISEE 14 CLINE==mmomomommmcmecocmenonaaocas T

INVESTIGATION HAME=- GAMMA-RAY BURS?S

NSSDC 1D~ 77-102A~14 INVESTIGATIVE PROGRAM
CODE EE-a/CL~0P, SCIENCE
INVESTIGATION DISCIPLINE(S)
A-RAY ASTRONOMY
GAMMA-RAY ASTRONCMY
FERSONNEL
PI = Tul. CLINE NASA=LSFC
01 - D.K. HGVESTADY MPI<EXTRATERR PHYS
0L = 8.J. TEEGARDEN NASA=GSFC
0l =~ G, GLOECKLER U OF MARYLAND
BRIEF DESCRIPTION
This experimert was desigrec tc recoynize and reccrd the
time history of gamma-ray bursts. TJ0 sensors were used: a

4=~cm-diameters Cs1 scintillator system and a  6-sg-cms
sclid~state (Cc Te) array. An intensity increase in either of
the sensors coulo cause a trigger signal toc cccurs freezirg the
circulating memory of the immediate past counting-rate histcry
and filling another memory with the counting rates for 1 min
tellewing the tritger signal. The tine of the trigger sicral

48

and fts  location dn the temporal history were also stored in
memory, ALl stored information was then read out a8 a very low
Lit rate ouring the succeeding several hours., Three trigyer

signals were used hased on total counts in & ms, 32 mse anc 256
LI Sin memories were used, theee before ond three atter the
triager sijnal, yielding storage ot 1/64, 1/%, and 1 nin of
cata each to provice detatied rise~time information.

womemmm [SEE 1¢ FRANK === omrercrermcrenrar e e e e e e

INVESTIGATION NARE= HOT PLASMA

NSSDEC 1D~ 77-102A~03 INVESTIGATIVE PROUKAM
CODE EE~-H/CO~OFs SCIENCE
INVESTIGATION DISCIPLINELS)
MAGNETOSPHERIC FHYSICS
SPACE FPLASMAS
INTERFLANETARY PHYSICS
PERSONNEL
Pl = L.A., FRANX U 0F J0wA
O = V. VASYLIUNAS MPI~AERQONOMY
01 = C.F. KENNEL U OF CALIF, LA

BRIEF DESCRIFTJON

This experiment was designed to study, by means of
identical instrumentation on the mother/daughter spacecratit,
the spatjal and temporal varfations of the solar wing anao

ragnetosheath electrons ang jons. Frotons and electrons in the
eneryy range from 1 eV to 4h keV were measured in 64 contiguous
energy bands with an energy resolution {delta £/€) of 8.16. A
wuadrispherical low-eneryy proton eng electron differential
¢nergy analyzer {(LEPEDEA)., employing seven continuous channel
electron multipliers in each of its two (one for protons ang
one ftor electrons) electrostatic analyzers was tlown on both
the mother 4nd the daughter spacecraft. AlL but 2% of the
4~ni=-sr solid angle was covered for particle velocity vectors.
A GM tube was also included, with a conical tield of view of
4t-deg ftutl=angle, perpendicular to the spin axis. This
detector was sensitive to electrens with E>45 keV, andg to
protons With E>600 keV.
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INVESTIGATION NAME=- PLASMR WAVES

NSSDC 1D~ 77-102A-07 INVESTIGATIVE PROGHAM

COPE EE~R/CU-0F, SCIENCE

INVESTIGATION DISCIPLAINE(S)
MAGNETOSPHERIC PHYSICS
PARTICLES AND FIELOS
INTERPLANETARY PHYSICS

FERSONNEL
PL - . GURNETT

« SCARF

. FREDERICKS

SMITH

U 0F J0whA
TRW SYSTEMS GROUP
TRW SYSTEMS GROUF
NASA=JPL

i -
o1 -
01 -

mx=mo
[ e

BRIEF DESCRIPTION

This experiment, in conjunction with a similar (but
sinpler) experiment (77-10268-05) on 1SEE 2, was oesigned to
measure wave phenomena occurrina aithin the magnetosphere and
solar wind., tThree electric dipole antennas (215 me 73.5 m¢ and
C.61m) and & triaxial search-coil antenna were used. The
instrumentaticn consisted of fcur main elerents: {13 o
rarrow~band sweep=tfrequency receiver with 32 frequency steps in
each of four bands trom 3100 Hz to 400 kHz, o complete sweep
required 32 s (2) a high~time-resolution spectrum analyzer
with 20 channels from 5.62 Hz to 311 kHz tor electric tield and
14 identical channels trom 5.62 Hz to 18 kHz for magnetic fieln
irfarmaticn, the electric and magnetic chunnels were sampled
simultaneouslys 3) a wavernormal analyzer to provide
components tcr computing the wave normal and the FoyYnting fluxs
this analyzer had a 10 Hz bandwidth, and covereo 32 {requencies
frem 100 Hz tc 5 kHz; and (4) 2 wide-band receiver to condition
electric and magnetic waveforms for trensmission to the around
via the special-purpose analog transmitter, this receiver also
provided the siynals jor long-baseline-interferometer
measurements between [SEE 1 and ISEE 2. There were two basic
frequency charnels: 10 Hz to 1 kHz and 65C Mz to 10 or 4G khz.
in addition, the frequency range could be Shitted by a
frequency-cerversion scheme to any of eight ranges up to 2 MHz.

wmmemmm [SEE 1/ HARVEVe=omwmsmennan= wewemanea Sy g,
INVESTIGATICA NRAME=- PLASHA DENSITY
NSSDC §D-

77-1024-0¢F INVESTIGATIVE PROGRAM

CODE EE=4/C0-0P, SCIENCE
INVESTIGATION DISCIPLINE(S)
MAUNETOSPPHERIC PHYS1CS

SPACE PLASMAS
FARTICLES AND (IELDS
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PERSORNEL
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» C.Lo HARVEY FARIZ OBSERVATORY
01 - M. PETIY SNET
01 =~ J.R., MCAFEE NOAA=ERL
ar -~ D, JONES BRITISH ANTARCTIC SURV
0l = J.M., ETCHETD CNET
03 = RodoL.GRARD ESA-ESTEC
01 - R.E. GENDRIN CNET

BRIEF DESCRIPTION

This experimert measured the plasma electron density near
the mother satellite and also the total electron content
between the mother gnc the daughter sgacecraft. TYhe experisert
tonsisted of two distinct parts. The mother spacecraft carried
on experirent (the sounder) to detect resonances of the ambjent
plasma, After an antenna had been momentarily eacited at one
of the characteristic treguencies of the plasma ir which it was
immersed, a pronounced “einging” was ohserved. These
resonances occurrec at the plasma frequency, the upper hybrid
resonance, the cyclotron freguency and its harmonfcs, and the
peasuremert of their frequencies pernittec the determination cf
several plasma parameters, including the electron density. In
this experiment, the transmitter was designed tc¢ step through
128 sub-bands, covering the characteristic resonance
frecuencies of the plasma, from 0.3 tc 50.9 kHz, and fraor ¢ tc
353 kHz. The integrated density betueen the mother and the
daughter was obtained from & second eaperiment (the propagation
experiment) that seasured the plrase celay introduced by the
arbient plasma onto @ wave of frequency about 683 kHz
transmitted from the wmother and received on the daughter

(experiment ~06). The phase was compared against a
phuse-ccherent sigral transeittes fronr the mcther 1tc the
dsughter by modulation onté s carrier of frequency high enough
tc be unaffected by the ambient plasma (272.5 MHz). Due te

gerturbations to other experiments, active operation was on a
Limited duty cycle.

wowmeaes 1SEE 1+ HELLIWELL ===em~emcccmcncuceconnccrnnsencnnmenes

INVESTIGATION NAME- YLF WAVE PROPAGATION

NSSDC ID~ 77-102A-13 INVESTIGATIVE PROGRAM
CODE EE-B/C0-0P, SCIENCE
INVESTIGATION DISCIPLINE(S)
MAGNETCSPHERIC PHYSICS
PARTICLES AND FIELDS
INTERFLANETARY PHYSICS
PERSONNEL
Pl - R.A. HELLIWELL STANFORD U
01 - T.f. BELL STANFORD U

BHIEF DESCRIPTION

This experiment was intended to provide data to study
interactions betweep ciscrete VLF waves and energetic particles
in the maynetosphere. The VLf waves were produced by a
grourd-based teansmitter. Injecticr cf the waves Lbeycrd the
jonosphere was assured by transmitter location in a regicn
where the magnetic Lines of force are open: 1in this case, the
Siple station, Antarctica. The injected signal and any
stirulated VLF enmissions were reccrced through a loop arterra
by a 1= to 32-kiz nroadband recefver op the satellite. The
observed parameters were the dintensities of received radio
frecuency waves as & function of tire.

....... ISEE 1s HEPPHER==~m=mewmeoscccmccm e c e an et e mn -

INVESTIGATION NAME- DC ELECTRIC FIELD

NSSDC ID- 77-102A-11 INVESTIGATIVE PROGRAM
CODE EE~E/C0-0P, SCIENCE
INVESTIGATION DISCIPLINE(S)
MAGNETOSPHERIC PHYSICS
PARTICLES AND FIELDS
INTERFLANEYARY PHYSICS
PERSONNEL
P = J.P. HEPPNER NASA~GSFC
01 - T.L. AGSGSOM NASA=GSFC
0I = N.C. MAYNARD NASA-GSFC
01 = D.A. GURNETT U OF 10WA
01 - D.P. CAUFFMAN LOCKHEED PALO ALTO

BRIEF DESCRIPTION

This experirent wvas intended to study quasistatic
electric fields and low-frequency plasma waves in the
clusmasphere, magnetcsphere, magnetcsheath, and solar wirao.

The double-probe floating=-potential technique was apolied using
long-wire antenna gproves with an effective electric field
basetine of 179 m. The dc differential voltage was measured 8
ar 32 tires per s» cepending on bit rate. In additions the cc
field was measured at selected azimuthal angles relative to the
sun and the magnetic field, and the peak value of delta V ary
its azimuthal anjles were measured. Low-frequency waves ware
reasured in & trecLency bands as fecllcws: 0.19 to 0.6, (.€ to
1.9, 1.9 to 6., 6 to 19, 19 to 60, 60 to 190, 190 to 600, and
600 to 1900 Hz. The dc-mode measurements had a two-step,
variasble~gain amplifier controtled +from the ground. The
tesolution in the highest gair state was 0.5E-6 V/r, The ac
measurement electrenics consisted cf tuo amplifier sections.
One amplitier was used for low-frequency channels, and one for
high~frequency charrels. sain lires fcr each amplifier were
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independently controliable from the ground, In the
Fighest=gain nodes each analyzer channel had a sensitivity of
0.04E=6 V/m (rms). The expariment sould be run in either a
sui=sensor synchronjzed or a free stave as conteolled from the
ground, In addition, the ac portion could be run in en
sveraging modes or an siternating oaveraging and
peak-amplitude-detection mode keyed to the telemetry readout
sequence.,

wowwoow LSEE s HOVESTAD]~wrececcrrrsanrmonssnannnencnnonsnoonm
INVESTIGATINN NAME~ LOW-ENERGY COSMIC R/ YS

NSSDL 1D~ 77-102A-0% INVESTIGATIVE PROGRAM

CUDE EE~B/CU~OP, SCIENCE

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

PERSONNEL
Pl = DKo HOVESTADT
01 - J.d. O'GALLAGHER

MPL=EXTRATERR PHYS
U OF MARYLAND

01 = M. SCHOLER API-EXTRATERR PHYS
01 - L.A. FISK U OF NEW HAMPSHIRE
01 = C.¥. FAN U OF ARIZIONA
01 - G. GLOECKLER U OF MARYLAND

BRIEF DESCRIFYION

This drstrument, carried on both ISEE L and 1SEE 3+ was
designed to seasure solar, fnterplanetary, and magnetospheric
energetic fons in numerous bands within the enerqy range 2
keV/charge tc BQ MeV/nucieons and electrons in four contiguous
bands from 75 to 1308 keV. At the lower energies, charge
states of heavy fons in the high-speed ( > S00 km/s) solar wind
were determined. In thae range .3 to 50 Mev/nucleons, the
energy spectra, anisotropgies, and corposition of energetic jons
vere determined, In the Limited range 0.4 to & MeV/nucleon,
sinultaneous determination of fonic and nuclear charge was
passible, The 1instrument consisted of three cifferent sensor
systems, ULECA (ultralow-encryy charge analyzer) wes an
electrostatic analyzer with solid state detectors. 1Its energy
range was approximately 3 to 560 keV/charge. ULEWAY
(ultralow-energy wide~angle telescope) was & double dE/dx vs E»
thin-windows tlow-through proportional counter/solid-state
cetector telescope covering the range 3.2 to B0 MeV/nucleon
(Fe). ULEZEQ (ultralow-energy 2, E,» and @, was & combination
¢f an electrostatic analyzer and a dE/dx ve & system with 3
thin-window proportional counter and a positidon-sensitive
solid~state detector. The energy range was 0.4 to 6
MeV/nucleon. bData could be obtained in AS-deg sectors.
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INVESTIGATION NAME=- QUASI~STATIC ELECTRIC FIELDS

NSSDC 1D~ 77-1G2A-06 INVESTICATIVE PROGRAM
CODE EE-B/CO0-0P, SCIENCE
INVESTIGATION DISCIPLINE(S)
MAGNETOSPHERIC PHYSICS
PARTICLES AND FIELDS
PERSONNEL
Pl -~ F.S5. MOZER U OF CALIF, BERKELEY
01 - M.C. KELLEY CORNELL U

HRIEF DESCRIPTION

The ctjective ot this experiment was to study
guasi-static and lou~frequency electric fietds in the
plasmasphere, magnetosphere, magnetosheath, and solar wind.
Feasurements were made of the potential difference betueen a
rair of 8-cs diameter vitreous carbon spheres which were
separated by 73.5 m and mounted on the ends of wire booms in
the sateltite spin plane, To attempt to overcome the
spacecraft sheath (a potential .problem which plagues all
electric field detectors), an electron gun For changing the
spacecraft potential was Jnctuded and all exposed spacecraft
surfaces were made electricatly conducting. The instrument was
designed to be sensitive to fields from 0.1 to 200 mV/m in the
frequency tanc of ¢ to 12 Hz. The experiment also measured the
electric field component of waves at frequencies below 1000 Hz.

cmmme=n JSEE 1, O0GILV]Ermrerrrerenccrccsrcssncnsccccincencannndnn

INVESTIGATION NAME- FAST ELECTRONS

NSSOC ID~ 77-1C2A-C2 INVESTIGATIVE PRCGRAM
CODE EE-8/C0O-0P, SCIENCE
INVESTIGATION DISCIPLINE(S)
MAGNETCSPHERIC PHYSICS
SPACE PLASMAS
PERSONNEL
Pl -~ Kows OGILVIE NASA-GSFC
0l -~ J.D. SCUDDER NASA-GSFC



BMLEF DESCNIPYION

This experivert studiec the
turbulence §n the colifsionless
interplanetary nedium  and magnetcshesth, low-eneryy solar
electron  events, and bow~shockepssociated elestrons. Two
trianial systems of 127=deq cylindrical electrostatic ansiyiers

trarsgort ccefticients cf
plasma  represented by the

were usied to meke three~dimensicral measuresents of the
electron gistripution function, There were three modes of
creration, with the following oncwinal eneryy ranges: sclar
wind, T to 5C0 eVi megnetosheaths, 30 eV to 2 keVi and
magnetotail and scler, 105 eV to 7.05 keV, The energy
rescluticen (delts E/E) was 0,07, The entire set of six
simultanecus spectrometer weasurererts was taken while the

sateilfse rotater; through 60 deq. Escth spectrometer consisteg
ot a curved-plate analyzer and twd channeltron detectors.
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INVESTIGATION NARNE~ FLUKGATE MAGNETOMEVER

NSSDC 3D~ 77-102A~04 INVESTIGATIVE PRUGRAM
CODE EE-B/CO~D2. SCIENCE
INVESTIGATION DISCIPLINE(SY
MAGNETOSPHERIC PHYSICS
PARTICLES AND FIELDS
INVERFCANETARY PHYSICS
PERSONNEL
Pl = C.1. RUSSELL U OF CALLF, LA
O = Rob. MCPHERRON U CF CALIF, LA
01 ~ P.C. HEDGECOCK IMPERIAL COLLEGE
0] =~ E.w. GREENSTADY TRW SYSTEMS GROUP
V1 = MG, KIVELSON U OF CALIF, LA
BRIEF DESCRIPTION
In this t7iaxtal fluxgiate maynetoreters, three ring-cdre

senscrs in  an

orthcgonal triad wsere enclosec in a ftipger
mechanism at

the end of the magnetometer boom, The electronics
unit was on the main body of the sgacecraft at the foot of the
boom, The magnetometer had twd oferating ranges of plus or
rinus 8192 nt anc plus or wints 256 nl Jr each vecter
component . The data were digitized and averaged within the
irstrument to provice increased resclution and to provide
Nyquist {iltering. There were two modes for the transmission
ct the averaged cata. Ir the ccuble-greciston moce cf
operation, 16-bit samples of data wmre transmitted. This
provided a maximum resolution of plus or minus 1/4 nT or 1/12R
Al in the low~sensitivity and high~sensitivity ranges. In the
single~precision =mccer any 8B consecutive bits of the abcve 1€
bits were selectec by ground command for transmission and the
telemetry bandwidths of the magnetcmeter were doubled., This
banduidth varied from 2 Hz fcr the low-telemetry-rate.,
double-precision  experiment  mode to 32 Mz tor the
high-teleretry~rate, single~grecisicn experiment mode.

mmmvem= [SEE 1) SHARPeormocecnanramcrcrtcrernn e mm e s men—m———

INVESTIGAYION NAME- LON COMPOSITION

NSSDC 1D~ 77-102A-12 INVESTIGATIVE PROGURAYF
CODE EE~3/CG=0P» SCIENCE
INVESTIGATION OISCIPLINE(S)
MAGNETOSPHERIC PHYSICS
SPACE FLASMAS
INTERPLANETARY PHYSICS
PERSONNEL
Pl = R.D. SHARP LOCKHEED PALO ALTO
oL =~ G. HAERENDEL MPL1-EXTRATERR PHYS
CI = H.R. ROSENDALER PPI=AELROAONMY
01 - R.G., JOHNSON LOCKHEED PALO ALYO
01 = E.6. SHELLEY LOCKHEED PALO ALTO
oL - J, GEISS U OF HERNE
01 = P.X., EBERHARDT U OF BERNE
ol - H. BALSIGER I OF BERNE
05 = C.R. CHAPPELL NASA=MSFC
0l - ., GHIELPETVL U OF HBERNE
0I = b.T. VYOUNG LOS ALAMOS NAT LAB
BRIEF DESCRIPTION
The objective of this investigation was to determine the
icr comgosition arc energy spectra cf the plasms within the
ragnetosphere, magnetosheaths, and solar winds, and to determine
the angular distribution of the glasma in the ragnetrosheath.
Ar energetjc ijon wass spectrometer was flown that had an
electrostatic energy analyzer tollowea by a combined
cylindrical electrostatic/magnetic nass analyzer- A

cosbination of electron multipliers was used as the detector.

The energy~-per-urit-~cnarge raprge ncasured was fram 9 te 17
keV/B. The mass-per-unit-charge range measured extendes frof 1
tc 150 u/q.

rememen [SEE 1s wlLLIAMS=~mcrrcccccccnrranream T T

INVESTIGATION NAME= ENERGETIC ELECTRONS AND PROTONS
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NSSOC 10~  77+102A-09 INVESTIGATIVE PROGRAN
CGOE EE=B/CO=Gie SCIENCE
INVESTIGAYION DISCIPFLINELS)
MAGNETOSPHERDC PHYSICS
PARTICLES AND fFlELDS
PERSONNEL
Pl = D.de wILLIANS APPLIED PHYSICS LAL
vl =~ €,0, BUSTROM APPLIED PHYSICS LAb
01 ~ B, WILKEN BPL~AERONUMY
01 = T.A. FRIM2 NOAA-ERL
0] = Goke WIBBERENZ U 0} Kkt
01 - E. KEFPLER MPI-AERONOMY
FRIEF DESCRIFYION
This e¢aperiment was desfgnes to fdentily and to study
plasma  instabitities responsible for acceleration, source ang
loss mechanisms, and vouncary and {nterface jphenomens

throughout the orbitsl ranye of the rother/daughter savellises,
A proton telescope and an electron spectrometer were flown on
rach spacecraft to measure detailed energy specirum and anygular
gistribut fons, These detectors used silicon surface~barrier,
totally oepleted solid-state devices of vurjous thicknesses,
areas, and confijurations, Protons in ¥ or 16 ¢hannels between
20 keV and 1,2 MeV, and electrons in & or 16 channels between
2C keV and )} MeV, were méosured, 4 separate solju~state
detector system reasured the eneryy spectra and pitcheangle
oistributions of asilpha particles and hegtvy ions in the energy
ranje above 125 keV per nucleon.

Rdestaaedancinnsansannisndne JSEE 2andisdtsnannnandadonnaninnes

SPACECRAFT CCPMON MAME~- ISEE 2

ALTERNATE NAMES~ INP~K PRIME, IME=D
10423, ISEE-P
DAUGHTER

NSSDC 1D~ 77~102B

LAUNCH DATE~- 10/22/77 WEIGHT~ 168.78 Kb

LAUNCH SITE= CAPE CANAVERAL, UNITED STATES
LAUNCH VEHICLE~ DELTA
SPONSORING CCLNTRY/ALENCY

INTERNATIONAL ESA

UNBTED STATES NASA=QSSA

INITIAL ORUIT PARAPETERS
ORBIT YYPE= GEOCENTRIC
ORRIT FERIOD~ 3454.1 MIN

EPOCH DATE~ 30/23/77
INCLINATION- 28.7 DEG

FERLIAPS 1S~ 250, KM ALT APOAPS2S~- 135317. KM ALY
PERSONNEL
PN = AL HAWKYARD ESA-ESTEC
FS = A, PEDERSEN ESA=ESTEC
PS = A.C. DURNEY{(NLA) ESA-ESTEC
BRIEF DESCRIPTION
The Ewplorer~class daughter spacecraft, ISEE 2, was part

of the mother/daughter/heliocentric rission (ISEY 1, 2, and 3).
The purposes of the mission were (1) to investigate
solar~terrestrial relationships at the outermast houndaries of

the earth®s maynetospheres (2) tc examine in detajl the
structure of the solar wind near earth and the shock wave that
torms the {rterface between the sclar wind and earth, and (3)
to continue the investigation of cosmic rays and solar flares
in the interplanetary regfon near 1 AU, The mission thus
extended the idnvestigations of previous IMP spacecraft. The
sother/daughter gzortion of the aission consisted of two
spacecraft with 2 statfon-keeping capability in a  highiy
eccentric earth orbit with apogee cf 23 earth radii. The two

spacecraft maintained a

simultaneous

small separation distance, and made
coordinated measurements to permit separation of
spatial from temporal drvegultarities in the near-eapth solar
wind» the bow shocks and inside the magnetosphere. The spin
rate of the ISEE 2 spacecraft was fixed at 1Y.5 rpm, ditfering
slightty from that of the ISEE 1 spacecraft. For instrument
descriptions written by the investigators, see 1EEE Trans. on
Geosti. Electron., v. GE=315, n. 3, July 1978.

~e~=~== ISEE 2+ ANDERSON

INVESTIGATION NAME- ELECTRONS AND PRUTANS

N§SSBC 1D~ 77-102B-08 INVESTIGATIVE PROGRAM
CUDE EE-B/CO~CP, SCIENCE
INVESTIGATION DISCIPLINE(S)
MAGNETGSPHERIC PHYSICS
PARTICLES AND FIELDS
PERSONNEL
Pl = K.A., ANODERSON U OF CALIF, BERKELEY
01 - €C.I. MENG APPLIED PHYSICS LAB
01 ~ J.N. BOSQUED CESK
01 - R. PELLAT CIR FOR THEORETIC PHYS
01 - F.¥, COROMNITI U OF CALIF, LA
o1 - H. REME CESR
01 - R.P. LIN U OF CALIF, BERKELEY
0 - G.K., PARKS U OF WASHINGTON
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BRIEF DESCRIPTION

This experivint was designec to determine, &ty using
{dentfcal instrumentation on the mother/dsughter spacecraft,
the spatial extent, gropagation velocity, and temgorsl behavior
of & wice wvariety of particle grenomena, Electrons were
seasured at 2 ond 6 keV and in two bandsz B to 200 keV and 36
to 200 keV, #rotons vere measured at 2 and 6 KeV and in three
bands: 8 to 260 keV, 30 to 200 keVe and 200 to 380 VeV, The
3¢-keV threshold ccuLlc be comsanded t¢ 15 or 60 keV, Idertical
instrumentation on each spacecraft consisted of a pajr of
surtace~barrier, semjconductor~detector telescopes (one with a
feit ane one withaut a foil) and four ¢tixed-voltage
electrostatic analyzers (two ftor electrons »4  tuc fcr
protons)., channel sultipliers were used as detestors ¢ith the
fined=voltage analyrers, The telescopes had a viewing cone
with a 4C-dey talt-angle, orientec st about 20 deg i the sgir
aris,

enmmane 1SEE 2, EGlDlvemrrracrrnnovmnenmanmnrmeecononenconnmene

INVESTIGATLION NAME= SOLAR WIND IONS

NSSDC 10- 77-3102B~(2 INVESTIGATIVE FROLRAY
CODE EE~8/C0-0P, SCIENCE
INVESTIGATION DISCIPLINEC(SS
MAGNETCSPHERIC PHYSICS
SPACE PLASMAS
INTERPLANETARY PHYSICS
PERSONNEL )
Pl - A, EGIDI CNR» SPACE PLASMA LAB
al ~ 6. MORENQ CNR» SPACE PLASHMA LAB
81 - P, CERULLI CNRy SPACE PLASMA LAB
a1l - v. FORMISANO CNR» SPACE PLASHA LAY
01 = 5.C. CAHNTARAND CNR» SPACE PLASHA LAB
BRIEF DESCRIPTION
This finstrument was designed to measure the angular
distributfons and energy spectra of gositive fons in the solar
wind. The main region of interest was outward from and
ircluding the ragretopause {(yreater thar & eartt raciid. Tuc
hemisphericat electrostatic analyzers were used to cover the
energy range 10 eV to 10 keV/Q ip up to 64 energy channels,
There were two operating modes: one for high-time resolution
and one for high-energy resaoluticr, Erergy levels were hept

constant through a complete spacecraft revolution.

asemem= ISEE 2, FRANK====me-

INVESTIGATION NAME= HOT PLASMA

NSSDC 1D~ T77-102B-03% INVESTIGATIVE PROGRAM
CODE EE-E/CO-UP, SCIENCE
INVESTIGATION DISCIPLINE(S)
MAGNETOSFHERIC PHYSICS
SPATE FLASMAS
INTERPLANETARY PHYSICS
PERSONNEL
Pl = L.A. FRANK U OF 10uWA
01 = V.M. VASYLIUNAS MP1=AERONOMY
01 = C.t. KENNEL U OF CALIF, LA
BRIEF DESCRIPTION
This experiment was designed to study, by means of
jdentical instrumentation on the mother/daughter spacecraft,
the spatial and terporal varfasticrs of the solar wind and

maynetosheath electrons and ions. Protons and electrons in the
erergy range from 1| €V to 45 keV were measured in 64 contiguous
eneryy bands with an enerqgy resolution (delta E/EC) of 0.16. A
quadrispherical Llcsw-eneray groton and electror differential
energy analyzer (LEPEDEA)» employing seven continuous-channel
electron nmultigliers in each of its two (one for protons and
ore for electrers) electrostatic znalyzers vas flown on both
the mother and the daughter spacecraft. All but 2% of the &
si-sr solid angle was covered for particle-velocity vectoss. A

4 tube was also included, with a conical field of view of
4C¢~deg full-angle, perpendicular tc the spi{~ pxis. This
Getector was sensitive to electrons with £#4% 5eV, and to
rratons 4ith E>600 keV.

wemmnwe [SEE 2, GURNETTmowmwccccccncaccacccaa e e mmm————-

INVESTIGATION NAME- PLASMA WAVES

NSSpC ID- 77-102R~15 INVESTIGATIVE PROGRAM
CODE EE-B/CO-0P, SCLENCE
INVESTIGATION DISCIPLINELS)
MAGNETOSPHERIC PHYSICS
PARTICLES AND FIELDS
INTERPLANETARY PHYSICS
PERSONNEL
Pt ~ D.A. GURNETY U OF 10WA
0l - F.l. SCARF TRW SYSTEMS GROUF
01 - £.J. SMITH NASA=IPL
01 - R.W, FREDERICKS YRW SYSTEMS GROUF
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BRIEF DESCRIPYION

in this 2xperiments » single=anis search coil
magnetometer with a high perresbility core and two electric
field dipoles (30 ®» tip=to~tip and 8.61 n) messured wave
phenosena occurring within the sagnetosphere and solar wind in
conjunctfon with a similar experiment (77+102A-87) tiown on the
mother spacecraft. The sntennas were Uounted perpendicularly
to the spin axis. The {nstrusentation wes composed of two
elesents: (1) » high=time=resclution spectrum analyrer with 1¢
frequency channels (identical to those on ISEE 1) from B.62 Hz
to 33.1 kMg where all chonnels were sampled § or & times gor s,

depending on bit vratei and (2) » wide-bhand receiver to
congition electric and magnetic waveforas for transmission to
the ground wvia the special-purpose snalog transmitter. There

vere two basic frequency channels, trom 18 Hz s0 3 kHz ana from
65C Haz to 10 kNz. In addivions sthe frequency range could be
shifted by » frequency-conversion scheme to sny of eight ranges
Up to 2.0 MMz,

weences [SEE 2+ HARVEVrmeonsunnescnsrsonrarcnnvonnnuoonnonrmmmn

INVESTIGATLON NAME~ RADIO PROPAGATION

NSSDC “ID~ 77-1028-06 INVESTIGATIVE PROGRAM
CODE EE~B/CO~0Py SCIENCE
ENVESTIGATION DISCIPLINE(S)
MAGNETOSPHERLIC PHYSICS
SPACE PLASHAS
PARTICLES AND FIELDS
PERSONNEL
Pl - C.C. HARVEY PARIS OBSERVATORY
01 -~ R.E. GENDRIN CNET
i = J.R, PRCAFEE NOAA~ERL
0l - M. PEYIY CNET
01 =~ 0. JONES BRITISH ANTARCYIC SURV
01 - J.M, ETCHETO CNET
01 = R.J.L.GRARD ESA~ESTEC
BRIEF DESCRIPTION
The total elactron content bhetveen the wmother and
dauphter was obtained by measuring the phase delay introduccd
by the ambient plasma onto a wave of frequency about 683 kxz,
transmitted from the wother (experiment -08) and received on
fhe deughter. The phase was compared sgainst a phase-coherent
afgnal transmitted from the wmother to the dauphter by

modulation onto a carrfer of frequency high enough (272.5 MWHz)
to be unaffected by the ambient plasma.

~meee== ISEE 2, PASCHMWANN

INVESTEGATION NAME= FAST PLASRA

NSSDC D~ 77-1028-01 INVESTIGATIVE PROGRAM

CODE EE~B/CO-0P, SCIENCE

INVESTIGATION DISCIPLINE(S)
MAGNE TOSPHERIC PHYSICS
SPACE PLASMAS
INTERPLANETARY PHYSICS

PERSONNEL
Pl ~

. PASCHMANN MPL~EXTRATERR PHYS

01 = W.C. FELOMAN LOS ALAMOS NAY LAB

01 = Eu.d. HONES, JR. LOS ALAMOS NAT LAB

ol - K. SCHINDLER RUHR~U BOCHUM

0 = H. MIGGENRIEDER MP1-EXTRATERR PHYS

0l =~ S.4. BAME LOS ALAMOS NAT LAB

0l =~ H. yoLK MPI~-NUCLEAR PHYS

01 ~ H.R. ROSENBAUER MPL~AERONOMY

01 - M.D. MONTGOMERY LOS ALAMOS NAT LAB

01 = J.H. ASBRIDGE LOS ALANOS NAT LAB
BRIEF DESCRIFTION

This experiment was designed o study plasmas velocity

distributions and their spatial and temporal veriaticns in the
solar wind, bow shoctk, magnetosheath, magnetopause, and
magnetotail (within the magnetosghere). one-, two-, and
three~dimensicnal velocity distributions for positive fons and
electrons were measured using tuo 90=deg spherical
electrostatic analyzers with channeltron electron multigliers

as detectors., In
(17-102A-01)

conjunction with similar instrumentation
provided by 5., J. PBame/LANL for the wother
spagecratt, protons from S50 eV to 40 keV (and electrons from S
ev to 20 keV) were measured with 10X energy resolution in two
ranyes each.

~cemene JSEE 2, RUSSELL==wwemcmcmcccmmccaaaa R R ---
INVESTIGATION KANE- FLUXGATE MAGNETOMETER

NSSDC ID= 77-102B-04% INVESTIGATIVE PROGRAM

CODE EE-B5/CO-0P, SCIENCE

INVESTICGATION DISCIPLINE(S)
MAGKETOSPHERIC PHYSICS
PARTICLES AND FIELDS
INTERPLANETARY PHYSICS



PERSONNEL

Pl = .7, RUSSELL U OF CALLF. LA
01 = R.l. RMEPHERRON U OF CALLF+ LA
Q1 = P.C. HEDLECOLK IMPERIAL COLLEGE
O = £,W, GREENSTADT TRW SYSTEMS GROUP
01 = M0, KIVELSON U OF CALIFs LA
BRICF DESCRIPTION
In this triaxial tluxgate cagretcaeter, three rirg=tecre

sensors  in  an  orthogonal trian were enclosed in a fligper
mechenise at the enc of the magnetoeeter boom, The ¢lectronics
urit was oh the waér tody of the spacecraft at the toot of the
hoom , The magnetometer had two crerating ranges of plus ¢r
ainus B192 a1 ane plus or minus 256 nt in edth vector
component, Yhe data were diyitized and averaged within the
jrstrument to provice increased vresclutjon ard to provige
Nyauist filtering. There were twp modes for the transaission
of the averaged data. In the double-precision soge of
operation, 16-bit samples of data were transmitteds. This
grovided o maximus resolutice ot plus ¢r ninus 174 nT or 17128
nT in the \ou=sensitivity and %High=sensitivity ranges.

cmmacme [SIE 2, wllLIANSt rowonneenanmnreneennumrnrrermonnnenenn

INVESTIGATION NAMNE~ ENERGEVTIC ELECTRONS AND PROTONS

NSSDC 10~ T7-1028-(7 INVESTIGCATIVE PROURAM
CODE EE~B/C0-0P, SCIENCE
INVESTIGATION DISCIPLINE(S)
MAGNETCSFHERLIC PHYSICS
PARTICLES AND FIELDS
PERSONNEL
PL = D.do. WILLIAPS APPLIED PHYSICS LAB
0l = T.A, FRITZ NOAA-ERL
0t « ¢,0., BOSTROM APPLIED PHYSICS LAB
01 ~ £, KEPPLER MPI~AERONONY
0L - 3, HILKEN MRL=AERONOMY
01 = U.H. WIBHEREMNL U OF KIEL
ERIEF DESCRIPTION
This experirert was desigrec tc fdentity anc to stucy
tlasma instabilities responszinle tor acceleration, source and

loss mechanismse and boundary and interface phenomena
trroughout the crbital range of the ncther/aaughter satellites,
A proton telescope and an electron spectrometer were flewn or
each spacecratt to rxeasure detailec energy spectra and angular
distributions. These detectors used siticon, Furtage=barrier,
tetally cepleteo saolid-state devices of varicus thickresses,
areas» and configurations. Protons §n 5 directions and 32
erergy channels betueen 20 keV ano 2 MeV and electrons in 5
directions and 12 energy channels between 2¢ keV and 300 keV
(to 1.2 MeV fcr $( ceg) were meastreo. Datd were accumulatea
fn up to 32 sectors per spin.

AtdesataasRNRNsesatdasadnaned JSEE Jrdddawnndnedadtandradinindndd

SPACECRAFT COMHON NAME~ ISEE 3

ALTERNATE NAMES~ STP PROBE, IME-H
HELICCENTRIC, INTHL SUN EARTH EXPL-C
1SEE~C

KNSSDC ID= TR=-C79A
LAUNCH DATE~ CB/127738

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

WEIGHT = 469, KG

SPONSORING COUNTRY/AGENCY
UNITED STATES NASA~QSSA
INLTJAL ORGIT PARAPETERS

ORB1T TYPE~ HELL1OCENTRIC EPUCH DATE- 11/25/78

ORBIT PERIOD~ 365. DAYS INCLINATION- 0. DEG

FERIAPSIS~- .99 AU RAD APCAPSIS- 0.99 AU RAD
PERSONNEL

PM =~ J.P., CORRIGAN NASA-GSFC

PM = J,J. MADDEN NASA-GSFC

PS = T.T. VON RCSENVINGE hASA-GSFC
BRIEF DESCRIFTION

The Explorér=-class heliocentric spacecratt, 1SEE 2, was

rart of the wother/daughter/heliccentric missicn (ISEE 1, 2,
ano 3. The purposes of the missicn were (1) to investigate
solar/terrestrial relationships at the outermost boundaries of
the earth's maynetcsphere, (2) to examine in detail the

structure of the solar Wwino near the earth and the shock wave
that forms the interface between the solar wind and earth, and
(3) to continue the investigation of cosmic rays and sclar
flares in the interplanetary vreyit¢r near 1 AU. The missicr
thus extended the investijations of previous IMP spacecratt.
The Llaunch of three coordinated spacecratt in this mission
persittea the separastion of spatial and temporal etffects. This
hetrocentric spacecraft had a spin a»is rorral tc the ecliptic
glane and a sgin rate of about 20 rgm. It was placed into an
elliptical halo orbit about the libration point (L1) 235 earth
raagii on the sur side of the eirtt, where it cuntinuously
eonitored changes in the near-earth interplanetary medium.
Because both the wmother and daughter Spacecraft had eccertric
geocentric ortits, it was hoped that this mission woulo measure
the causeleffect retationshipcs bhetween the ircident sclar
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wlaska  ang  the magnetosphere. Finallys, the heljocentric
spaceceatt atso provided A nheareearth base for making
kosmic=ray and other planetary measurements for comparison with
coincidenn avasuréments from deeb-sphce probess For instrument
gescriptions written by the Investigators, see LELE Trans, on
Gepscio Electronse v HE=36s n, 30 July 1978,

wownmwe [SEE 34 ANDERSON - momemememmnsancnenmeasnesennareavanres

INVESTIGATION NARE=~ INYERPLANETARY AND 50LAR ELECTRONS

NSSUC 1D=  7A=079A~09 INVESTIGATIVE PROGRANM
CODE EE~B/CO=UP, SCIENCE
INVESTIGATION DISCIPLINE(S)
PARTICLES AND FIELOS
CUSHIC RAYS
INTERFLANETARY PHYSLICS
FERSOANEL
Pl = ReA. ANKDERSON U OF CALLF, BERKELEY
Ol = H.P. LIN U OF CALIF, HERKELEY
D) =~ D, SMITH HIGH ALTITUDE Ol)
€1 = S.R. KAME U OF CALIFs uERKELLY
FREEF DESCRIBTION
This experiment was designed to  study spectra  and
arisorropies of interplanetary anc solar electrons (2 to 1€0¢
keV) in the transition energy range between sular wind and
toweenergy c«osmis rays. The electrons were measurea vy a pair

of passively cooled, surface-barrier, semi¢onaguctor=detector
telescopes Capproximately 15 keV to approximately § MeV) and by
a hemispherical plate electrostatic analyzer with
channel=-multiplier detectors (2-1¢ keV). tounting rates were
sectored f§nt¢ anyular Sectors about efther the magnetic field
or the sun direction, The telescope vielded £ or 16 sectors
ang the analyzer yieldea 16 sectors.

1SEE 3+ ANDEHRSONm~rrmmanveeteneremennmammnrenysnesamann

INVESTIGATION NAME- X= AND GAMMA~RAY BURSTYS

NSSDC 1b-  78<079A-14 INVESTICAYIVE PROURAN
CODE EE-B/CU~UP, SCIENCE
INVESTIGATION DISCIPLINE(S)
X=RAY ASTRONONY
GAMMA=RAY ASTRONOMY
50LAR #HYSICS
PERSONNEL
Pl = KA. ANDERSON J OF CALIF, BERKELEY
01 ~ S,R. KANE U OF CALIF, BERKELEY
01 = w.D. EVANS LOS ALAMOS NAT LAB
91 - R.W. KLERESASEL LOS ALAKNDS NAT LAB

ARIEF DESCRIPTION

This experiment was designed to grovide continuous
coveraye of solar~flare X rays and transjent cosmic gamea~ray
bursts. petectors were a xenon-filled proportional counter

(5-14 kev in & channels) and a Nal scintillator (12-1250 kev in
12 channels). There were four operating modes: normal.
tlare-1, flare<2, ana gamma-burst, In the normal modes the
time resolution was 0.5 to 4 s. degending on the channel, In
the gamma=burst moge, the best time resolution was 0.25 to 125
ns and used stored cata.

mummnem JSEE 34 BAME--smmemcememmom—socomeceecsemecne cmemmeeens

INVESTIOATICN NAFE~ SOLAR wIND FLASKA

NSSDC 1D- 75=079A-01 INVESTIGATIVE PROGRAM
CODE EE-8/CO-0F, SCIENCE
INVESTIGATION DISCIFLINE(S)
INTERFLANETARY PHYS1CS
SKACE PLASMAS
PERSONNEL ,
Pl - S.J. BAME LUS ALAMOS NAT LAB
01 = J.R. ASBRIDGE LIS ALAMOS NAT LAb
€1 - E.h. HONES, JR. LOS ALAMOS NAT LAB
91 = M.D.  MOMTGUMERY LOS ALAMOS NAT LAg
01 - w.C. FELDMAN LOS ALAMUS NAT LAd
BRIEF DESCKIFTION

Thys expériment was gesigned to make an integratre study
of the nature, 8rigin, and evolution of structure in the
interplanetary medjum. Also, the thermal state of the
interplanetary plasma was studieds unperturbed by the carth's
bow shock. lon velocity distributions were measured by &
135~deg spherical electrostatic analyzer in both two and three
dizensions,, Step energy resolution tor each enerygy window was
8.2%, Electron velocity distributions . were measured by 4
90-deqg spherical electrostatic analyzer, also in tWo and three
dimensions. The energy window per step ‘or electrons was 10%,

Channeltron electron multipliers were used as detectors for
each ot the analyzers. Solar wind eloactrons «ere measured in
15 contiguous channels ftrom B.5 14 114C eV, A special
rhotoelectron range of 1.6 to 22¢ ev <could be commanded.

Various mixtures of data for 2-0 and 3= distribution tunctions
coula be selected. 1lons were measured in 32 channels from 237
eV per charyge to 10.7 keV ger charge, Various modes were
availuble for basic sweep, searchs ang trackiny ¢l the peak of
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the distrivutions
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INVESTIGATION NAME = HIuH=thERLY CUSMIL RAY

RESOC 10« TH=QIVAS(Y INVESTIUATIVE PROLRAN
cont EL«8/C0=0P, SCLENCE

INVESTIGATIAN DISCIRLINE(§)
COMNIC RAYGS

PERSONNEL
PL = Wais NLCKMAN
DL = Dufs GREINER

HWRITF DECSCRIPUION

This experiment was desiyned to detepmine the Inotopic
abungance in  the prisary cosmtic vays  far hydreyen through
nickel,  the instrusent used a i10=eloment Sol bu=state particle
telescope consisting of Lithiumwdritted siliccn detectorw,
fneryy ranyes measured ran frem approairately 20 o
approximatply  Hu0  MeV/nucleon, the direction cf incident
ruclet was Obtaires from a six=plare drilt chamber with d=deg
resolution,

LAWRENCE UERKELEY LAD
U OF CALEF, HERKELLY

wasemne JSEL A¢ HOVESTADY mummenunmcrsonshmskanusunmanmummmmnnn
INVESTIGATION NAME = LOWwENGRUY COSMIC RAYS

NSSDC 1=  TH=0IVA«LY INVESTIGATIVE PROURAM
COPE EL~H/CO-0P, SCIENCE

INVESTIUATION RISCRPLINECS)
COSMIC RAYS

PERSONNEL
1

ML o= DKy NOVESTADY REVCEXTRATERR PHYS

01 = J,4s  OYuALLAGHER U Of MARYLAND

01 = L., AN U OF ANTIGNA

0 = u, GLOECKLER U OF WARYLAND

01 = M, AEHOLER RO -TATRAVERR PHYS
8 = LA, FISK A OF REW HAMPSHIRE

LRIEF DESCRIPIION

this  insteument (IONYe carvied on 1ISEE 1 and 1SCC 32 was
aesfoned (0 measure solars totecplaretarys amii nagnetoxpheric
caerget it fons  in  numerous DAMES  within the energy ranye 2
heVicharge 1o 3] #evinucleon, and electrons th feur contiguauns
bands  treom % to 1300 KkeV, At the lower energiess charpe
statey Of hepvy i¢ng in the highespeed (2500 kmls) solar wirn
were  deteemined. in the range 0,3 L0 80 NeVinugleons the
energy spectras anisotropless and cumposition of energetic lons
weere  determined, In the Limited range 0.4 to & Mevinucleons
stimpltaneous determination of tonfe wnd nuclenr charge wad
passible, The ingtvument consisted af three ditferent sensor
tystems, ULEEN  (ultralow~eneryy tharos  analyrer) was  an
electrastatic mnalyzer with solia=staty detectors, Its enwrqy
range vas spperoximacely 3 10 860 Nev/eharyes UL EWAY
tultralowsenefpy wide=anple telescope) was o db/de vy €
thinww infowy flowsthrough proportianatl  enunter/solid=stale
detector telescops  chveriny the range @.2 (o BO MeV/inueleon
{Feds uLetEe  tulevalow=energy 2» £+ bt @) wag # combination
ot an elextrostatic analyses and o dE7d% varsus £ system with @
thinswinngw prapastionatl  counter and a podition=sensitvive
solidsdtarte detector. The  energy range way 0.4 R3¢ &
Mevinucleon, bata ¢ould be ohtained in Ah~deg sectors.

anmunan TEIE o HYNDS o oe oot s s s e s o o0 e s W e o e o i 3
INVESTIGATION NANE = ENERUETIC PROTONS
NSSDC 1hs  TheQTYA=CH

INVESTICATIVE PRODRAN
CODE TE=H/C0~0P, SHIENCE

INVESTIGATION DASCLIPLINE(S)
COSMIL RAYS
INTERPLANEYARY PUYSICS
PARTICLES AND FIELDS

v

PERSONNEL
PL o= Rude HYNDS
O = Jode VAN ROQIJEN

IMPERIAL COLLEGE
U OF UTRFCHAT

0L = JuN, VAN GILH U OF UTRECHY

1 = B,M, VAN DCN NIEuwCRNOT U OF utREEHt

01 & K.te WENPEL CSA-ESTEC

01 = 1.k, SANUDERSON LSARESTEC

01 =~ v, DUNINGD ESA=LSTEC

bl o= b0, PALE ESA=LSTEC

V) = A, GALOGH IMFERTAL CQLLEGE
ol « €. bE JAGER U OF UTREEHT

01 - i, ELLIOY INPLREIAL COLLEGLL

URIEF DESCRIRTION

This experiment {DFHY  oas uesigned to study low=energy
splar proton ateelerarion ang  propagaiion processes  in
interplanslary  spnte. The fnstrurent meaxured the energy
spuctrum in & channelss and tle d~dimensional  angular
dixteitution of protany 0 the energy range 3.005 to 3.6 MoV
with a basic time regolutior of & s,  Counts Of eath charrel
were groupert  into  etaht  AU=deg NeLUOF%, The bt rukent
eonststed of thyee fdentical telascopes mounted av 30+ b0, abi
125 dey eelative to the spacecratt sptn wxtsy each cantuining
tws  Surfavesbarelicr ditvéetors, o wechanical collimavror, anu &
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INVLSTIOATION NAME= COSMICRAY ELECTHONS AND NUGLEY

MSSRG IO~ T8-079A~D% INVESTIGATIVE PHOGRAR
Cobe LE-H/CO0y SCIENCE

N
INVESTIGAYION DIZCIPLINELS)
CONMIK HAVE

PERSONNEL
LY REYIR U OF CHICAGD
01 - ¥, EVERSON \ OF CHICAGC

BR1ET DUSCRIFTION

thiy enperinent wak  dedigned to study particle
propagation within the aolar systes and the properties of the
interplunetary medfum, Yhr ftollowing Species vers resolveds
(3} elecirons (ditierential specteum trom 8 10 480 Nev)) (2)
nuciel teom protons to the fron proup (ditterential specirs, and
telative abundances from 30 10 15,000 MeV/nuklieon)d and (3)
halium through sulfore A chargud=particle telescope was used
1o muke these measurements, 5t consisted 0f three solid-state
detectorn, &  qgas  Cerenkov cowntery o Cs) scintfilation
detector, tun plassic scintitiation counterss and a puarty
Cerenkov  counter, The desian of the telescope won based on
that used In experiment KH=014A=0Y for 0GD 9,

wannwnw FEE0 A DOGILVIEsmovatransumasannmnnmmmannmnemshsen natens
INVESTIOATION NAME= SOLAR WIND JON COMFOSETION

INVESTIGATIVE PROGRAM
TObE KE~B/CO-0P, SCIENCY

INVESTIOATION RISCIPLINE(S)
INTERPLANKTARY BHYSICS
SKACL PLASNAS

N5S50C Ib= TB=0TVA~1)

PERSONNEL
Pl o= Koty OLIAVIE NASA=GSFC
Q1 ~ &, GEISS A OF BERNE
01 = MuHe ACUNA NASA«GSHC
61 = Mm.A. COPLAN U OF RARYLAND
91 « b,L. LINR NASA=)SL
BRICT DUSCRINPIION
This experiment consisted of ¢ hemisphericat

electrostatic enmrgy analyzer wnd » Wieh velocity {ilter
contigured as a masy specirvmeter t0 determaine the vharye staute
andl isotgpic  sonktitution of the solar winds The instrument
hag & energy=pee=unit=charge range ot 0,84 to 11.7 keV per
charges, a masw=-per-unti=charge range 0f 1.8 to H.6 u per
Sharges and a velocity range of 300 to 600 Amin.

wwmnmen JSEE 1 SCARfwmmmmkonunennasroamnonumanakonnnnndens mwn
INVESTIGATION NaNE= PLASMA WAVLS

NSSDC 1= TH=07VA=O0T INVESTLIGATIVE PROGRAN
LODE EE<N/Cu~0be SCIUNCE

INVESTIGATION DISZIPLINELS)
PARTICLES AND FIELDS
SPACE PLASMAS
INTERPLANCTARY PHYSLCS

PERSONNLY,
PL o= .k, SCART TRW SYSTENS GROUP
01 = D.ha GUANETY U QF 10NA
BL = Fods  SRITH NAS A=JPL
01 « Ruwa  FREDENIGRS TR¥ SYSTERS GROUP

RIET DESCRIPTION

This  experiment noy  designed to  provide data for
plassaswave studies undertaken t0 gain a bétier understanding
0f the waverparticle interaction and plasma instabilitiess
which lead ta the eguivatent collision phenomena that produce
spparent  tludd«like behavige in the solur wind near L AL Ywo
electric dipdtes  and @ boomemounted maunetic search coil were
uked Lo measure nagneidc ang electeie tivld vave levels from A7
Mz to ) Mz tn elght channels and electeic fialg levels trom §Y
He o 160 kix 1n 16 chennels, In addition, a third spectrum
analyzer with theee Lands between Qu836 and b8 He was dncluded
tor measurement of the maghetic fielos ID3g unit used the
svarth coile but wax  located withio the electeonics unie of
waheriment TH=QT0A=02,

immwree FEEE 37 SMITHmswmmmmmncnmrnmarbennknmndt s nmdhn e nm e
INVESTIGATION NARE= MAGREYIC FLILLDS

NGSDC V0=  TH-DTVA-0OR INVESTIGATIVE PROULRAN

CUPE EE-B/cOwobe REICNCE

INVESTIGATION DISCIPLINELS)
IRTERPLANEYARY PHYSICS
PARTICLES AND FIELDS
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FERSONNEL
P

1 = Eud,. SHITH NASA=JPL
06 = L. PAVISe dR. CALIF INST OF TECH
01 - G.l. SISCOE U OF CALYF» LA

05 = b€, JONES
01 = B.7s TSURUTANE

BRIEF OESCRIPYION

The instrumertation fer this experiment consistec of a
boom=maounted triaxfal vector helium mignetometer, Measurements
vere made O0f the steady magnetic fleld ano ity low=freauency
varjations. Eight tield amplitude canges (minus to plus &, 14,
42, 1A4, GADs ACCO, 22,000, and 140,000 nT) weze available,
Yhe finstrument ranged wp and doun automatically or could be
comaanded fn%o ¥ specitic range. The tield eguivalent noise
power spectral censity was 2E~4 pT squared per Hert:z
(independent of ‘requentyls O 0.01 0T ras in the passband 0 to
6.5 Hz. A single-axis spectrum snalyrer neasured fluctuations
parallel (o the Spacecraft spin axis in three trequency bands
centeres ot 0,33, 3.2+ ang 8.8 Ha,

BRIGHAM YOUNG U
HASA=IPL

cnmmmen [SEE 35 STEINUDERGrmrmovamuvenannnnewmenyempenpedeermense
INVESTIGATION KAME -~ RAGLIO MAPPING

NSSDE 1p - 73-019A~30 INVESTIGATIVE PROGRAN

CODE EE-H/CU-OP» SCYIENCE

INVESTIGATION DISCIFLINECS)
PARTICLES AND FLELDS
RADLO FHYSECS
B0LAR PHYSICS

PeBEBR™L

(R dals STEINUBERG PARIS OBSERVATORY

0l -« P, COUTURLER PARLIS OBSERVATORY

oL =R, KHOLL PARIS OBSERVATORY

01 - J. FAINBERG NASA=GSFL

0% - .G, STOME NASA-GSFC

01 =~ S.,R. MOSIER MATL SCLENCE FOUND

DRIEF DESCKIPTION

This experiment was dusigned to measure the direction
(two angles? of type~111 solar bursts at 24 freéguenties steppec
from 30 kuaz to 2 MHz. Relyiag an solar rotations, one could
obtain a 3<D map of the magnttic Lines of force which puide the
electrons that preduce type-I111 solar bursts. These results
could be detepnined feom 10 sotar radit to 3 AWy in or cut of
the ecliptic. The instrument consisted primarily of two dipole
antennas and & four-channel radiometer, with bandwidths of 3
kHz and 30 kHz. the frequency seguence hao 72 sters ano
required 108 5. Selfrcalibration Occurred every 18 h.

cmmcmwn [SEE 35 STONEwmmmamsesomemcor—aestcsemenn et n .
INVESTIGATION NANE- HIGH=ENERGY COSMIC RAYS

NSS5D0C 10+« 7B-DT9A-12 INVESTIGATIVE PROGRAN

CODE EE-5/(0-0F, SCIENCE

INVESTIGATION PISCIPLINE(S)
COSMIC RAYS

PERSONNEL
P = £.C. STONE
01 - R.E. VQGT

CALLF INST OF VECH
CALLF INST OF TECH

BRIEF DESCRIPTION

This experivent was designeo to study the Jsoropic
constitution of sular matter and gatactic cosmic=ray sources,
the grocesses of nuzleosynthesis ir the sun and in the galapy.
and astrophysical particle acceleration processes. The
following species were resolved: tithium through nickel (2
from 3 through 26 anrd A from 6 thrcugh 64) in the énergy rarge
from 5 to 250 MeV/nucleon. The mass resolution was < 0.3 v for
1<30.

camumoe ISEE 3o TEEGARDEN=-mwmmmmocssomocncoar oo mneenemaneeene
INVESTIGATION NAME= GAMMA=RAY BURSTS

NSSDC ID- 78-079A<15 INVESTIGATIVE PROGRAM

CODE EE~E/CC-0P, SCIENCE

INVESTIGATION DISCIPLINE(S)
X=RAY ASTRONOMY
GAIMMA~RAY ASTRONOMY

PERSONNEL
Pi = B.J. TEEGARDEN NASA=GSFC -
01 - D.K. HOVESTADY MP1-EXTRATERR PHYS
01 = V.L, CLINE NASA-GSFC
01 - G. GLOECKLER U OF MARYLAND

GERIEF DESCRIPTION

This experiment was deésigned tc recognize and record the
time history ot pamma-ray bursts, and to provide
high=resolution spectra of gamma-ray burst photons between 0.05
and 6.5 MeV. Three detectors were used. Detector 1 was a 4=cm
siameter by Xecaethick gersanium crystals radiativaly cocled
to operate at approximately 101 deg K. Energy resolution was <
3.5 keV at 1 Mev., A A0%~channel ADC digjtized the signals for
input  tu the gamma-burst digital instrumentation, which was in
the Low-eneryy cosmic-ray experiments, TH~0T79A-03. Detector 2

54

consisted ol the Csl and

surrounding detectors fa the
cosmic-ray electrons

and nucted experiment, T6=0194~66, Hoth
temporal and spectral information were obtained from this
detector., Detector 3 consisted of the smalier cesium fodide
crystal in enperimeny 75-079A-03. fuo time-history memories of
2000 12«bit words were used, and recejved information from any
of the three detectors by command, 1he stored values vere time
fntervals over which o tixed number (1~121) of counts was
sccurulated, The time~interval ¢clock frequency was selectable
trom 1 tp 4 kHa, Spectral information from either detector }
or 2 was stored fn a third memopy of 3072 16-bit wards. Twelve
bits wWere wused for pulse-~hefght data and tour bits for time.
The countiny rate fnput to the time history memories caused a
trigger signal to occur §1 the rate exceeded a commandahle
value. when this occurrea, all three memories were allowed to
fill. These memories could be dumped at a very Llow bit rate,
either automazically or by comsand.

mammenn ISEE 3¢ VON ROSENVINGE==~oosseomossmmmncmomnmnmennnenen
INVESTIGATION NAME= KEDLUM ENERGY COSMIC RAY

NSSOC 1D~ T78-079A-04 INVESTIGATIVE PHOGRAM
CubE EE-B/CD~0Ps SCIENCE
INVESTIGATION DISCIPLINE(S)
COSMIC RAYS
FERSONNEL
PL =~ V.7, VON ROSENVINGE NASA=GS T
01 =~ L.A, FISK U OF NEW HAMPSHIRE
0] = Fn.t. MCDONALD HASA-GSFC
01 = JaHs  TRAINOR NASA~GSFC
9 - M,A. VAN HOLLEBEKE U OF MARYLAND

QRIEF DESCRIPTION
This experiment was designed to study the composition of

solar cosmic rays from hydrogen through iron and the elemental
abundance ot yalactic cosmic rays. Three cusmic~ray
telescopess péun o proportional counter for measurement of

electrona anc ! rayse. comprised the instrumentation., Nuclei
with 7 between | and 30 were measured in various energy windows

fn the range 1 to 500 Mev/nuclean. Unit mass resolution vas
obtajned tor Jisotopes with I equal to 1, 2+, and 3 to 7 in the
energy ranges 4 to 70, ) to 70, and 30 to 1406 MeV/nucleon,

respectively. Electrans were measured in  the energy range
appronimately 2 to 10 MeV. Anisotropy information was obtained
for the electrons snd nucled with I egyual to } to 26,

AanaddRdAdnsddadnancdedandnd (G0 LavdddAndddddidinsdoddandantdag

SPACECRAFY COMMON NAME= 0GO 1
ALTERNATE NAMES= ENGO 1, 0GO=A
00E79, 5 49

NSSDC ID= 64~054A
LAUNCH DATE~ (9/05/64

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

WELGHT~ 487. KG

SPONSORING COUNTRY/AGENCY
UHLTED STATES NASA=GSSA
INITIAL ORBIT PARAMETERS

ORBIT TYPE- GEOCENTRIC EPOCH DATE~ 09/07/64

ORBIY PERIOD=- 3B2Y. MIN INCLINATION- 31.2 DEG

PERIAPS1S~ 2B1. KB ALY APOAPS1S=~ 149385. KM ALT
FERSONNEL

PM = Wk« SCULLINLA) NASA~GSFC

PS = G.He LUDWIGINLA) NASA-GLSFC

URKIEF DESCRIPTION

The purpose of the 0G0 1 spacecraft. the tirst of a
serfes of six Orbiting Geophysical Observatorfes, was to
conduct diversitied geophysical experiments to obttain a better
understanding of the earth as a planet and to develop and
operate a stundardized observatory-type satellite. 260 )
consisted of a main body that was parallelepipedal in torme two
solar paenels, eath with & solar-ortentes experiment package
(SOEF), two orbital plane experiment packages (OPEP) and six
appendages EP-1 through EP-6 supporting the boom experiment
packages. tne tace of the main body was desianed to point
toward the earth (42 axis), and the line connecting the two
solar panels (X anis) was intended to be perpendicular to the
earth-sun-spacecraft plane. The solar panels were able to
rotate about the X axis. The OPERS were mounted on and could
rotate about @n axis which was parallel to the 2 axis and
attached to the main body. Due to a boum deployment failure

shortly after orbital injection, the spacecraft was put into a
rermanent spin moge ot § rpm about the 2 axis. this spin axis
remained tixed with a declination of about =10 deg and right

ascension of about 40 deyg at lLaunch.
apoyee was 2100 h. 0G0 1 carried 20 experiments. Twelve of
these were particle studies and two were magnetic tield
studies. 1n addition, there was one experiment for each of the
following types of studies: interplanetary dust, VLF,
Lyman-alpha, qeuenschein, atmospheric masss and radio
astronomy. Real~-time gato were transmitted at 1, &» Or 64 kbs
depending o¢n the distance of the spacecraft trom the earth.
Playback data were tape recorded at 1 kbs and transmitted at 64
kbs, Tuo wideband transmitters, ore teeding into an

The initial Llocal time of
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ornidirectional artenps ard the other feeding ‘intc o
directionat antenna, dere used to trangmit data., A
specfal~-purpose telemetry system, feeding into efther sntenna,
Wwas also used to transmit wideband dats in rexl time only.
Tracking was accomplished by using radio beacons and a range
and range-rate S-hand transponder. Because of the boom
deployment faflures the best operating mode for the data
handling system was the use of one cf the wiceband transmitters
and the directional antenna. All data received from the
oknidirectional antenna were noisy. Ppuring September 1964,
acceptable dats were recejved vver 70X of the orbital path. By
June 1969, data accuisition was Linited to J0% cf the orbftal
path. The spacecraft was placed in a standhy status November
2%, 1969, and all support was terminated November 1, 1971. B8y
April 1970 the spacecrait perigee had increased to 46,€00 km
and the inclination had increased toc 58.4 deg.

mewemme 0G0 1s ANDERSON==-—=sremecocee—smomcuncnenomc e o ——eon
INVESTIGATION NANE- SOLAR COSPIC RAYS

NSSDC 10~ 64-054A-12 INVESTIGATIVE PROGRAM

CODE EE~H, SCIENCE

INVESTIGATICN DISCIPLINE(S)
COSMIC RAYS

PERSUNNEL
Pl = K.A. ANDERSON
0l -~ G.H. PITT

U OF CALIF, BERKELEY
U 0F CALIFf, DERKELEY

HRIEF DESCRIPTION

This instrumentation consisted of a cesium §fodide crystal
surrounded by a glastic anticoincidence shield and optically
coupled to a phctcrultiplier tube. The system also contained »
32-channet pulse-height analyzer. Although the principat
objective of this experiment was to reasure 3= to 90~MeV solar
protons, the detector had no abjlity to discriminate between
agifferent kinds of particles. 7The (ystem was mourted in cne of
the two SOEPs and had a 38-~dep acceptance cone angle. Inflight
calibration was @rovided. Counts in groups of four channels,
accumulated over 3I1/32 of the telemetry frame time (1,152,
0.1440 or 0.013 s), were read out during successive telemetry
frames. Some time before the experiment was turned on, the
anticoincidence system fajled. This resulted in high
background rates cue to palactic ccsmic rays. Thus, the dsta
vere wuseful tor studies of event morphology but not for
determination of absolute fluxes. Although the detector axis
was intanded to point toward the tun, a malfunction in the 0GO
1 attitude control system prevented thtis, For further details,
see Kahlers, S, Wes et al., Solar Physics, v. 2, p. 179, 1967.
NSSDC has  all the useful data that exist from this
jnvestigation.

cmmmees 060 1) BOHN-m==-wocrcmsrsecrcernen—ee——n= commmme———— e
INVESTIGATLON NAME- INTERPLANETARY DUST PARTICLES

NSSDC 1D- £4~054A~07 INVESTIGATIVE PROGRAM

CODE EL=-4, SCIENCE

INVESTIGATION DISCIPLINE(S)
INTERPLANETARY DUST

PERSONNEL
Pl - J.L. BOHN TEMPLE U
0% = W.M. ALEXANDER BAYLOR U

BRIEF DESCRIPTION

This experiment was designed to measure the velocity and
mass distributions of interplanetary dust particles with
diaréters of the crder of 1 micrcmeter, The enperiment
extended the mass distribution curve out to the radiation
pressure Llimit anc measured the fluctuations in the velociry
distribution, mass distribution, and spatial densities of
micrometer size dust particles. Thke instrureptation consisteq
ot four nearly iddentical meteoroid sensors Llocated in a
container mounted on the end of the 1.8-m EP~3 boom, Each
sensor tube copsistec of two thin films (1000-A thick aluminum
and aluminum oxide), a grids and a micrcchone, Thke sensors hac
openings in the plus or minus X, plus Y, and minus 2
directions, Penetration of the aluminum fitm by a
ricrometeoroid procuced a plasma clouvd that was collected by
the aluminum oxide fitm and started a 2~MHz clock. A plasma
cloud was also produced when the micrometeorcid struck the
microphone plate. The plasma cloud was collected by the grid,
which stopped the «clock ard prcvided a measurement ct the
particle's wvelocity. The resulting pulse height signat from
the grid provided information on the kinetic energy and/or
moementum of the garticle. The plus Y sensor had an apparent
tailure. Moreover, the directionality of the particles could
not be determined owing to the spin of 060 1 and the low data
sampling rate, The actual flux was so much lower than expected
trat only several sicrometeoraijo events were observed. More
details regarding experiment desiyn may be tound in Alexander.
w. A.r et al., Nature, v. 208, p. 673+, November 13, 1965. No
useful data nov vxist from this experiment.
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INVESTIGATION NAME~ PLASMA PROBE, FARADAY CUP

NSSDC 1D- 64-054A-14 INVESTIGATIVE PROGRAM

CODE EE~B, SCIENCE

INVESTIGATION DISCIPLINECS)
SPACE PLASMAS
INTERPLANETARY PHYSICS

FERSONNEL
Pl - H.5. BRIDGE MASS INST OF TECH
01 = AM,. BONETT] INST OF PHYSICS
01 - B, ROSS1 MASS INST OF TECH
01 = A.d. LAZARUS MASS INST OF TECH
ol - F. SCHERE U OF WISCONSIN
01 = V.M. VASYLIUNAS MPL1-AERONONY

BRIEF DESCRIPTION

Two multi-grid Faraday cups were used to study the
directjonal {ntensity of positive ions and electrons of the
solar wind, magnetosheath, and magnetotail. One single
collector Faraday <¢cup was used to study electrons in four
energy windoes between 125 eV and 2 keV. Currents in all four
energy wWindows were measured every 9.2 s. One split-coliector
Facaday cup was to be used to study positive jons, but due to
the unexpected spin-up of the satellite, the dats collected
were useless and no longer exist.

memmesm 065 14 CLINEmmmeermrontoomccccc e er e s enero e -

INVESTIGATION NAME= POSITRON SEARCH AND GAMMA RAY SPECTRUM
NSSDC ID- 64~054A-15 INVESTIGATIVE PROGRAM
CODE EE-8, SCIENCE

INVESYIGATION DISCIPLINE(S)
SOLAR PHYSICS
PARTICLES AND FIELDS
HIGH ENERGY ASTROPHYSICS
GAMMA =RAY ASTRONOMY

PERSONNEL
PI - T.L. CLINE
01 ~ E.Ww. HONES, JR.

NASA=GSFC
LOS ALAMOS NAT LAH

BRIEF DESCRIPTION

This experiment was designea to determine whether
Low-energy (¢ to 3 MeV) positrons are trapped temporarily or
permanently in the Van Allen vradiation vregion and whether
low~energy salar and interplanetary positrons exist at the edge
of the earth's magnetic field. 1t was also designed to detect
gawka-ray bursts from the sun in the energy interval from B0
keV to 1 MeV. The experimental apparatus consisted of three
cesium iodide (Csl1) crystals surrounded by a plastic
anticoincidence shields, with the cutput of the whole unit being
monitored by three photomuitipliers. 1t was primarily designed
to search for interplanetary positrons by measuring the spectra
ot single or paired X rays produced by the stogping of a
positon. In another pnssible mode ot data acquisition, single
X ra s were monitored in one of the (sl spectrometers with é4-pi
particle art coincidence, which was virtually X-ray transparent
above B0 i:V, Once every 18.5 seconds, integral intensity
measurements were made in each of the 16 eneryy levels equally
spaced betweer B0 keV and 1 MeV, allcwing for both temporal and
spectral analysis of the data. Intlight calibration of the
spectrometer was accomplished by monitoring the 5il-kev
annihilation Lline. The experiment did not achieve the desired
ohjectivess but dio obtain useful data. The basic difficulties
were electrical interference and secular degradation of the
photomultipliers® response. No important papers were produced
using the data. More details regarding experiment design may
be found in Cline, T. Le.r et al.» "A double gamma-ray
spectrometer to seafch for positrons in space,” inst, of Radio
Engr.» IRE Trans. on Nucl. Sciesr V. NS=9+, n. 3, pp, 370~375+
June 1962. No data sets now exist from this investigation.
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INVESTIGATION KAME- RADIO ASTRONOMY
NSSDC ID- 64-054A-09

INVESTIGATIVE PROGRAM
CODE E2-7

INVESTIGATION DISCIPLINE(S)
SOLAR PHYSICS

FERSONNEL
Pl - F.T. HADDOCK U Of MICHIGAN

BRIEF DESCRIPTION

This experiment was designed to measure the dynamic radio
spectrum of solar radio noise bursts by observiny trequency
dritt rater frequency oandwidth, duration ot fast-drift solar
bursts, cosmic nojse intensity., jonospheric electron densities
(50 to 500 electrons/cc), atmosphericss auvroral noise trom the
earth to satellite, and radio noise generated in the
terrestrial Jonosphere and in interplanetary plasmas. The
experiment was also capsble of observing radio bursts from the
planet Jupiter. The instrumentation consisted of a 9=-m
monopole antenna and a sweep freguency superheterodyne
receiver, The receiver had automatic fepetitive tuning from 2
to 4 MHz with & 2+s sweep perioc. Automatic amplitude and



trequency calibraticn was provided by a crystal calibrator that
provided controllec amplitude pulses at S3C~kHr intervals
across the 2= to A-EHz band. The antenna wvas o rolleo
beryllium copper strip that extendea to about 9 r in a 1,27-tm
tubular confiyuration, 1t was stored in a flat shape on o drum
prior to the flight and was sucposec (o be deployed by a
shunt=wound motor upon ground command after Launch. However,
problens were experienced with the deployment of the antennas
ande slthough a number of attempts were modes no indications of
full deployment were ever recefveo. Even though the arterns
did not fully deploy, data were obtained hecause the experiment
was not affected by the sgin of 0G0 1. The datas, however, were
of Llittle valuve becausc of the antennn problem and the
high=noise envirorsent. Duta frenm this experinent no lorger
exist. More details reparding experiment desiyn may be found
in Haddock, F. T.» and R. G. Peltzer, "Instrumentation for
radio astronomy measurements aboard the 060~} and 0G0~3
spacecraft, Part 22 Technicals” Final Report, University of
Hichigans Apnn Arbor, Oecember 31, 1969 (YRF B16030).

wnemmen (40 1, HELLINCLL=wemmroronesnnransnannmnmenmmnncnnmenns

INVESTIGATION NAME= WIDEBAND AND NARROW-BANG STEP
FREQGUENCY VLF RECEIVERS

NSSDC ID= 64-050A-CY INVESTIGATIVE PROGRANM
CODE EE-H, SCLENCE
INVESTIGATION DISCIPLINECS)
PARTICLES AND FIELDS
MAGNETOSPHERIC IPHYSLCS
IONOSPHERES AND RADIO PHYSICS
PERSONNEL
Pl = R.A. HELLIWELL STANFORD U
01 = J.J, ANGERAN] STANFORD U
00 = L.H. RORDEN DEVLCO INC

BRIEF DESCRIPTION

This experinmert consistes of four VLF radio receivers to
be used for study of natural VLF noise accurfrences at orbital
altitudes. The receiver systems consisted of an inflatable
2.9=m toop antenna, a preamplitier stage ot the end of a long
neom, and the receiver electronies packages in the main pody ot

the satellite. Theee step~trequency receivers, covering
frequency ranges c©f 0.2 to 1.6 kHezs 146 to 12.5 kHz, and 12.5
te 160 kHze, each observed a complete spectrum ot 256 sijnat

strength values once every 2.3, 18.4, Or 147.2 s depending upon

the selected mode ct operdtion, Okservations from these three
reseivers wWere tape recorded 3t 1 kbs or observed in real time
at 1., 8, or 64 kbs. TYhe tape was read out upon command at the
64 kbs rate. The other recetiver was a broadband receiver
obsrrving signals from 0.3 to 12.5 kH2. These data were not
tape recorded, but ohserved only in real time on the special
purpose telemetry channel. bata fram the three receivers

(called PCM data) were recorded for over holf the time in orbit
with high bit rate wusually uses when the satellite was near
perigee, and low bit rate near apogee. Broadband resolution
depended upon the spgectrum anolyzer uUsed to process the tape.
This Rayspan equipment could provide up to 10-ms time
resalution and up tc 30 He freguency resolution. The broadband
data were availadble only far relatively short portions of the
satellite operatiryg lifetime sirce they were received only when

the satellite Jas scheduled to transmit within ranye of o
telemetry station, This experiment operated nominally during
the active satellite Llitetine. Satellite operation was

restricted to spring (approximately Marche Aprils and May) and
fall (approximstely September, Octcbers, and November) due to
spacecratt power supply limitations. A May 1966, Stanford
Rescarch Institute Instrument Repcrt by L. H. Rorden et al.
(TRE  001944)s gives o complete description of this experiment.
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INVESTIGATION NAME~ MAGNETIC SURVEY USING TWQ MAGNETOMETERS

NSSDC 1D~ 64-054A-C2 INVESTIGATIVE PROLRAM
CODE EE~8, SCIENCE
INVESTIGATION DISCIPLINE(S)
PARTICLES AND FIELDS
MALNETOSPRERIC PHYSICS
INTERPLANETARY PHYSICS
FERSONNEL
Pl -~ J.P., HEPPNER NASA-GSFC
01 - B.6. LEULLEY NASA=LSFC
91 ~ M, SUGIURA NASA-GSFC
Wl =~ R.M, CAMPBELLINLA) NASA=uSFC
01 = T.l. SKILLMANCNLA) NASA=GSFC
BRIEF DESCRIPTION
060 1 was ejuipped with a three-axis., dual range,
fluxgate magnetometer tor measurirg vector fields vp to 30 ang
500 aT full-scale, and a four~cell rubidium vapor magonetometer
tor measuring scalar fields ot 3 tc 14,000 nT with programmed
tias fields ipcerpordted foer vectcr waseasurements in  weak
fields. The instrument was intended to measure maqnetuspheric.,

transition region, and interplanetary magnetic tields. The
sensors Jere to be locatesd on 6.7-m dbooms., At launch two booms
tailed to deploys and as o result the gspacecratt wvent into arn
uncontrolled spin. The rubidium vapor magnetometer was left in
a high=~yradient ftield ~here it <could not operate, and the
fluxgate magnetometer was left in 8 pesition where spacecraft

56

fields Llimited its accuracy to about 3 nT. In the 1=kbns mode,
each fluxgate was sampleg 1.7 times per second and ¥ ano 64
times faster fn the other modes., DBata from this experiment are
held vy the £1.
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IRVESTILATION NAME« TRAPFED RADLIATION SCENTILLATION COUNTER

NSSDC fD= 64=-054A~16 INVESTIGATIVE PROGRAM
CuDE EE~H», SCIENCE
INVESTIGATION DISCIPLINE (S)
FARYICLES AND FIELDS
MAGNETOSPHERLC PHYSICS
PERSONNEL
Rl = A, KONRAD] NASA=JSC
Ul = L.Re DAVIS(RETIRED) NASASGSFC
01 = R.A. HOFFMAN NASA-GSFC
01 =~ J.M. WILLLIAMSON NASA=GSFC

BRIEF OESCRIPTION
The objectives

of this experiment were (1) to study the
temporal and  spatial

variations of the trapped particle
intensities, pitch angle distributions, and eneryy spectra of
electrons (10 to 100 kev) and wrotons (120 to 4500 keV), and
(2) to determine purticle lifetimess isolate processes by which
trapped rarticles are lost, and define the sources and
accelerating wmechanisms of trarped particles, The experiments
located in uPEk 2, consisted of a filter <lieel, wheel stepping
motor, ghosphor scintiliator, photemulyiplier tube,
electrometer, and count rate meter. The detector had two
entrance apertures tor particles, one aligned with the
phototube axis and one at Y0 deg to this axis, doth protons
and electrons could enter the aligned openiny and reach the
rhosphlior. trly electrons could enter the 90-dey openinge
scatter of1 o qold disk, ano reach the phosphor. The counting
rate in the aligned opening measured proton fluxs and the
current therein measured the total enerjy flux of electronse
protons, etc, The current in the 90-dey opening measured the
electron enerqgy {lux. bifferent thickness absorbers on the
wheel oprovided spectral dnformation, The experiment vorked
until the aksorber wheel stoppey on December 2, 1964, Datae
recorded after this date were unusable.
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INVESTIGATION NAME= GROCORONAL LYMAN-ALFHA SCATTERING

ASSDC KD~ £4-0854A-10 INVESTIGATIVE PROGLRAM
CODE EE-B» SCIENCE
INVESTIGATION DISCIPLING (5?2
ATMOSHHERIC PHYSICS
FERSONNEL
Pl = P.w. MANGE US NAVAL RESEARCH LA

BRIEF DESCRIPTION

The objective of this experiment was 10 measure the
intensity of hydrogen Lyman=alpha radiation (1216 A) scattered
ty neutral hydrogen ut 5 to 20 earth radii. This wavelength is
the tundamental resonance Line of neutral atomic hydrogen, and
these fdntensity measurements., therefore, provided o measure at
the density ot neutral hydrogen in the hydrogen gevcorona. The
instrumentaticn consisted of four ion chambers mounteoa on the
antiearth door of OGO 1. tach ion chamber was filled with
nitric oxide qas and had lithium tluoride windouws. The ion
chambers were sensjtive {in the $US0~- to 135C-A band. The
instrumentation faced the sun steadily for more than & months
before viewirg the sun-tfree sky, causing detector degradation.
The maximum intensities observed were lower than those measured

Ly the QGG J ion chambers by o factor of more than 30. This
ditference fhas been attributed primarily to the spurious
response of the damaged detectors to radiation belt particles.

the data obtained from the experiment were not o measure of the
Lyman~alpha 1intensity because of the detector degradation.
tata from this investigation no longer exist.
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INVESTIGATION NAME~- SPHERICAL 10N AND ELECTHON TRAF

NSSDC IDP- £4-0%4A-03 INVESTTLATIVE PROLKRAN
CODE EE~b, SCIENCE
INVESTIGATION DISCIPLINE(S)
SHACE PLASMAS
MAGNETOSPHERIC PHYSICS
PERSONNEL
PL - R,C. SAGALYN USAF GEOPHYS LAd
01 - M. Smippy USAF GLEOPHYS LAB

HRIEF DESCRIPTION

The objective of this experiment was to measure the tlux,
temperature, ang energy distributicr of electrons ang positive
fons having energies ranying trom thermal up to 1000 eV, as a
function of position (altitude, L shell, etc.) and of time {due
ta solar arg magretic activity). Two spherical electrostatic
sensorss used as omnidirectional plasma probes, were mounteda on
a short hoom. One sensor was deésiyned f{for electron
measurements and  vonsisted of two concentric spheres. the
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outer sphere  was a3 grid that
pass  throuyh and be collected
sensdre  which was degtgnes to

attcuwer Lhe avhient elextrong $0
by the inner sphere, The second
measure positive fonse consisted
ot three concentric spherese an tuter apertuce \ride an jincer
tollectiing seheres and &  suppressor yrig  betuween them.
Collector curcents were measured with electromiters, Logie
circutss gontrolied the sequence uf the measurement operations,
3¢ that ofttterert potantials vere applied hetween the spheresr
th prescribed patterns, A cosplele meadurenent cycle took 25.64
min, Essentfally, the experiment was desigaed to ¢ycle in
threw major modes of operation to provide data on the (tux of
charged particlese the mean particle tenperaturess snd the
energy distributiors of the plasma particles. The autput
currents  trom each sensor were calibrated once per experiment
tyele. more wetails can be obtairec trom Sagalyns Re Coe ara
Ne Smiddys Mkesults of chargew particle measurements in the
ehprgy Ptange U to 1000 electrtn valtne DG0-A+™ Space Research
6s tVobs Data from this investigaticr ne longer exfist,
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INVESTIGATION NAME= COSNIC-RAY SPECIRA AND FLUXES

RSSDC IDe  6a=0GAA=1F lNV%%IIhATlV& PROGRAM
oot

Li=8s SCIENCE

INVESTIGATION DISCIMLINGLS)
VOSNIC RAYS

I'ERSONNEL
PL = Juh,
[\ S

SINPSON
fAk

U OF CHICALD
U OF ARTIONA

MRILT QEBCRIPTION

Three aolid=state particle telescopes were used to
Meaggre  the  intersity and erergy cistribution of cosmic rays.
A aflddx vs bt telescope restlved the nuclear composition ot
co¥mic  rays  In the energy range from 22 10 103 Nevinucleon
teharae  resoluticr  ranged throwgbk  2o26s  enecgy per nuclecrn
fntervals  approximately projortienal to 7 syuared?Ad . A dE/dx
v range telescope  (proton-alpha telestojed detected protons
and  alpha particles n the energy range from 1,4 to 1)
Mevinucleons ard @ single=pleseel LCw-efergy preton telescope
(OPLP  telescope) wvas primacily sensitive (o protons in the
enetyy range from 1.4 to 3.7 MoV, The eomposition and
progan=alpha tolesocpey were  erientea  paraliel to the
spacecraft 2 oaxis. Pulsewheinht information was obtained trom
the composyticn  telesgopd  usifly  Che 256=channel  ang two
Gyd-¢hannel pulie<hetyht analyzers. This alloved pulse~heiaht
analysis of warticles in foue eneryy fptervals, for protons 4
to 11 MeVs 1 0 23 MeV, 22 to 103 MeVe abg greatee than 103
Mev, pPuteeshetaht information sent back trom the proton<alpha
telescope  allowes pulse=hetght arzlysis of particles in two
Pnerqy PFADGBSe PPOLOOS 144 tO (eb MoV amid Boh L0 QN NeVe this
transmission used ope 2%6-chinnel pulsesheight analyzer while
count rate Tntormaticr was sent tack from all three telescopes.
The time resolution ranged (FOm abCut The measurement jor 0,00
s L0 aboul obe measyrement per 181 s depending on the counting

moge Aand  the telemetey bit rate, The sSpagecratt unintended
inttial  spin  perfed  about the I axts was abeut 12 s, Fer
turther detatls, sew Comstoche We Moo ot alys Aps Jue Vo 1860

Py 51s 1906,
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INVESTIGATION NAME= TRIAXTAL SEARCH-COLL NAGNETOMETER

NSSOC 1D<  §d=084A=L] INVESTIGATIVL PROuKAN
tant tiets SCIENCE
INVESTIGATION DISCIPLINELS)
VARTICLES AND FIELDS
NAGNETOSPHERLC PHYSICS
INVERPLANETARY PuYS1TS
PERSUNNEL
Pl = Eule SHLYHM NASA=JFL
Ol = K.k, HOLZER U OF CALIT, LA

PRIEE DESTRIPTION

The OGO ) Triaxtal Search Coil Magretomeler was desigred
(o measure the magnetic tield fluctuations from 0.01 to ) kHz.
Due tO &  spacwcratt malfunctians the 0L0 satellite axsumed a
spinsstabilized noge with & 12«8 perfoa. Yhis  meant the
manatometer output whs modulated with an approximately
sinysoidal signale providing a megsure Of the Ut component of
the maynetiz  field pecpendicular to the spin axis as vell as
the ac  data. The magnetoreter assembly was On 3 65.1-m doUR,
and  the electronigs were th the body of the swacecratt. The
spngitivity w~as 10 miceovoltsZal=s. The low=frequenty channel
was sampleg five times vvery 1.182 8§ by the telemetry sysiem
when the data rate wds 1 Xbs, apy aroportioeally taster toe the
highee telemetey rcutes ot H and o hhse However, due to the
apacecratt  spins  the heghest bit rate could not be used when
the Satellfte was wore than 10 esrth cadtd awaye The upger
treqaency  cutof! (Lo avotd aliasing in the data) was 2 Wy for
the 1w and E=kha telepptry ratess and 130 d& Tor the sa-kos
PAtR. The high=trequency c¢hannel provided spectral analysis
itnformation  for freguencies fron 1 to tu ks in tive stefs.
The experiment orerated satistactorilys averagding svout 40006 h
ot Jdata per yeaf, More details regarding ewperiment desigh way
by toung  (n frarcsens A Ry A,s  JLEE  Trans., on wedscf.
Electran.s Vo bE=2s 0, 2y pps 81=T2. April 1969,
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INVESTILATION NANE= POSITIVL JON CONPOSITION

NSSBE 1=  RA~DSAA=0F INVESTIGATIVE PROGRAR
CODE EE~Bs SCIENCE
INVESTIGATION DISCIPLINELS)
SPACE PLASNAS
MAGRETOSIHERIC PRYSICS
BERSONNLL
B = HJAe TAYLORs IR, NASA=LSIEC
91 = Naw. SPENCER NASA=WSIE

WRIEF DESCRIPTION

The {insteumentation for this experiment consisted of w0
ceramic Cennett radio=tregquency mass spectrometers to measure
theemal astwcspheric nositive fons {n the range 3 to 4% us  The

Lowsrange mags  Specliomel¢r meagured 10ns with maxs=toncharpe
ratvfox  (R/W)  from ) 80 & us with a resolution of 0.5 us The
high=range mass speclirometer measured fons with N/Q values from
7 to 4% ue with & resolution of 1 in 20 u.  lon concentrations
trom % to 3.0C& fons per c¢  could e measured. lhe time
requited for a camplete scan of the mass ranpe was &4 s» which
corresponded to a  $patial  resolugion of about 360 kme The
surcessful  operation of the eaperiment gprovided the first
highnresolutions in  situ, direct measurenents ot the positive
for  composition, from  an  altitude of lexks than 1000 Am 1o
interplanctary space and beyond the noundary of the
magoetosphere. The instrumentation {s described in Tayiors He
Aot et al,s "Positive fon vomposition tn the magnetoionosphere
chtatned from the 0GU~=A satellites” 3. Geophys, Hed,o vy T0, N
43, p. 8169+ December 1965, Davs sets are no tonger available
from this favestigation.
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INVESTIOATICN NAME= YRAPEELD RADIATIGN AND WIUN=ENERGY

PROTOAS
NSSDC 10« BHA-0HAA~LY INVESTIUVATIVE PROLRAM
cubt fEsNe SCLENCE
INVESTIUVATION DISCIPLINL (S)
PAKVITLES AND TTELDS
NAGNELUSEHERLC PRYSLITY
PLREONNEL
Bl = JoA,  VAA ALLEN U OF 10wA
Q) = LeAy  FRANN ¥ OF luwA

RRILF DESCRIFYION

Thiy erperinent was destyned to detect charped particlex
and measure orntdirectional intens{tiey of outer belt etectrans
in order te undgerstang  the orfgfn of the pelis ang the
flpctuations §n the beltse A detector composeq of GM tubex wny
soltdsstate junction devicex was capable of measuring elactrons
of enecyles yreater than a0- 150 ana 1600 heV and protons ot
ehergies preater than  U.Bs  3.%  and 16 MeV. Nore details
regarding  expértment destyn may be tound in Van Allens Jo Asy
AN he CPOSSEtls JIT.s vdes “ltsvrument report for a trapped
radiation experiment ftor CO0  (S=49){0G0=1)," State Unive of
Jouas lowa City, January V¢ 1963 (TRF B1300%).
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INVESTIUATION NANE~ DLANAR LON AND BLLCTRON TRAP

NSSHT 1D=  &a=054A-04 INVESTIGATIVE DPROGRAM
CODE EU~8, SCIENCE
INVERTIGATION DISCIPMUING(S)
SPACE PLASHAS
MALNE TOSPHERIC MHYSITS
FERSONNER
Bl = EJC. wilpbLE U OF CALIF. SAN BIEGO
N1~ B.E.  TROYy IR US NAVAL RUSEARCH LAW

BRILF DLSCRIFTION
this éxpariment Wy floen to weasure densities and ehergy
distributions of thermal fong and etecteons ovey the altitude

range  trom hetow the F=maxnimum  reyion of the jonosphere 0
saveral earth ragii. In agdition, the experiment yielaed sume
data songerning 10N manses, fluses and directiony of

Guaki-energetic  particles,

and  the polarity and magnitude ot
the vehicle petential,

The sensof was an elecvron and fon trap

that congiated of four paraliel circulae plane yeids fn tront
of & collecting plate, The current to the rollector was
measured by a  vibeating  reed elactrometer vith an automatie

rarye change {or each decade of current from 3.0E=13 to 1.06=&
A, The four modés Of  expeciment operation used were o
low=resolution and a high=resalution mode for Loth T0as and

electrons, 1n
ofie grig 1n the

eath mdoes, a variatle potential was spplied to
traps while the potertials oh cach of the Qther

grids and the collector were heéld tonstant. The average time
to completle a  mdde was betueen 12 and 33 s, and the complete
eyele of fove modes averaged legd than ) min.  The measured

current antd applied varied voltage were digittzed and stored in
the expepimert shits register until read out te the spaceerait
telexetry systes, Further detatls regarding especiment design
ond operatton can he found fn A satellite don-electron
collectors experimentat sttecty of griu transparentys
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photoenission, and secondary emission,” by €. €, wWhipples J,. W,
Hirman, and Rk. RCss, ESSA Tech, Report, ERL 99=ALL1s December
1968  (¥RF BO2033). bata sets ro lonyer enist from this
investigation,
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INVESTIGATION NAME-~ ICNIZATION CHAMEER
NSSDC 1D~ 64-054A-20

INVESTIUATIVE PROULRAR
CODE EE~R, SCIENCE

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

PERSONNEL
Pl = J.R. WINCKLER
01 ~ S.R. KANE
91 = R.L. ARNOLDY

U OF MINNESOTA
U OF CALIF, HERKELEY
U OF NEW HAMPSHIRE

BRIEF DESCRIPTION

This experirent, designed tc Aeasure the fonfzaticn aue
to energetic particles, consisted of a 17.78«cm integrating
jonjzation chamber with a resetting dritt-type electrometer,
The system was mcurted on a 1,2=m koom extending from the main
pody of the spacecraft along the Y axis, The chamber responoed
to e¢lectrons and protons with eneygies yreater thap 0.6 and 12
MeVs respectively, and to 10- to SO-kev X rays. The jonization
current was measurec by a vacuum tube electrometer shose
outputs, as a function of time, <as an automatically resetting
sawtooth ramp vcltage between O and 5 V, Data uere telemetered
in three incependent forms throujh three digital words and one
analcg word, euach of which was teleseterec once every 1,152 s
when the 060 syster wJas operating at 1 kbs. The sampling ratea
Linearly increassed with the telemetry rate. More detajls
regarding experiment design may be found Jin Xane, S. R..
"Apglication ot ar inteyratipy tyre 1{onizaticn charter to
measurements of radiation in spacer" Ph.D, thesis, University
ot Minnesotar, Minneapolis, Minn., Sentember 1967 (TRF BO1017),
NSSOC hHas all the data that exist, except for data set
6A=-058A~20L.
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INVESTIGATION NAWE- ELECTRON SPECTROMETER

NSSDC 1D~ 64-054A-21 INVESTIGATIVE PROGRAM

CODE EE-Hs SCIENCE

INVESTIGATION DISCIPLINE(S)
PARTICLES AND FIELDS
MAGNETCSPHERIC PHYSICS

PERSONNEL
Pl = J.R: «INCKLER U OF MINNESOTA
01 = K.A. PFITZER MCDONNELL-DOUGLAS CCRP
01 = R.L. ARNOLDY U OF NEW HAMPSHIRE

BRIEF DESCRIPTION

The objective of this experimert was to measure the
electron eneryy spectrum in the radiation belts {for the energy
range from 50 keV to 4 Mev. The experiment consisted of a
tive-channel electrer spectrometer containing an analyzing
electromaynet s a plastic scintillator crystal, a
photomultiglier tubes and a pulse-height analyzer. The
analyzing electromagnet was used to define the tive energy
channels. The fgulse-hefght analyzer accepted only pulses
corresponding to the particular energy channel being sampled.
In this wayes the background oue to breasstrahlung and
penetrating particles Wwas reduced because only those backjround
pulses in the narron eneryy band being analyzed were counted.
This system was mountes in the main body of the spacecraft and
looked out in & direction 10 deg ott the spacecratt 2 axis.
with a 15-geg accectarce cone, Since OGO } was spin stabilized
{about its 2 axis) shartly after launch, the acceptance cone
was effectively ircreased to 35 deg. DPirectional measurements
of electrons were made in tive contiguous, logarithmically
ecuispaced energy charnels between S{ aro 4000 kev. Backgreure
rarticles were counted ny operating the spectrometer without
the electromagnet. The sysvem samples the tive spectral
intervals anc five background intervals every 2.304 s when the
GO0 1 system was cperating at 1 khs. The sanpling rate
increased linearly with the telemetry bit rate. Data from each
of the fijve <chanrels were telereteres as one digital word.
More aoaetails regarding experiment desiyn may be found in
Pfitzer, XK. A.s “Ar euperimertal stucy ot electren {iuxes frowm
SC keV to 4 MeV in the inner radiation pelt,” Ph.D. thesis,
unjversity of “inresota, Minneapolis, Minn., August 1968 (IRF
B€1¢50). NSSOC has alL the data sets that now exist trom this
investijation, excegt the highest tire resoluticn icn chanker
ramg data,
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INVESTIGATION hAME~ ELECTROSTATIC PLASMA AGALYSIS (FROTONS
-1=18KEV).

NSS0C 1D~ 64-0%8A-13 INVESTIGATIVE PROGRANM

CUDE EE=-B, SCIENCE

INVESTIGAYION DISCIPLINE(S)
SHACE PLASMAS
INTERILANETARY PHYSICS

PERSONNEL
Pl = $.H. WOLFE NASA=AEC

BRIEF DESCRIPTIION

This experiment was Jesiuned to study the positive fon
component of the solar wind plasma, Three quadrispherical
électrostatic pnalyzerss, two tooking into the orbital planc arz
one solar oarfented, aJere to oe used t0 detect protons in $0
steps in  the ranye 100 40 18,000 ev. Ouwiny 0 the unintended
spacecratt spin, Little usetul pota were obtoined. Yhe szhsors
could serve as a detector for the magnetopause and bow shoch,
heaever, More detbils reqarding vaperiment uesign may be found
in Becks Co wor i1i et al,, ™Solar wind measurement techniques.
pPart 2: sclar plasma eneryy spectrometers.,” Proceedings ot 17th
National Aercspace Electronfics Conference, Dayton. Ohios, pp.
B2~-94, Moy 30-12, 1965 (IRF B01227-0008). Data from this
investigatior no lenger exist.
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INVESTIGATION NAME- GEGENSCHEIN PHOTOMETRY

NSSDC 10~ £4-054A=11 INVESTIGATIVE PROGRAM

CUPE E7-7

INVESTIGATION DISCEFLINE (S)
TUDIACAL LIeHT

PERSONNEL
Pl = C.L. WOLFFINLA) NASA-LSFC
01 - K.L. HAtLAM NASA~GSFC

Cl = S.F. MWYATY U OF ILLINDIS
BRIEF PESCRIFTION

This experiment was desijned 1o measure the amount of
solar Light that 3s scattered by particles in space (dust,
etc.) in the neighborhood of the anti-solar goint. This Light
contribution to the night sky is called the gegenschein. The
basic data trom this experinent were to be pictures of the sky
at the antisclar point taken by a TV camera and telemerered to
earth as a3 22 x 32 matrinx. The experimental package was a
photoelectric camera which formed images of ihe sky in the
visiole and near-visible |light. The data from this assembly
were transmittea back to eirth, where they were reconstructed
into pictures. Each of these pictures covered about 100 square
degrees of sky with a resolution of 0.5 degrees. The package
consisted of (1) o four-element t/1.5 objective lens, (2) a
tilter wheel containing five filters that covered the range
trom 3000 to 7006 A, (3) an $-20 cathode deposited on a thin,
curved window of Corning 9741 ultraviolet-transmitting glass.
(4) an image dissector tube named the Star Tracker fw 1438 mace
by the 11T Corporation, and (S) an electronic unit that
amplified and counted the current pulses cominy from the tube
due to the individual gphotons arriving at the photocathode.
The system was desiyned to operate at low Light (evels. 1Its
overall quantum efficiency was ot the order of 5%,
Untortunatelys upon attaining orbit 060 1 went dinto an
uncontrolled spin, and the experiment ftailed to achieve its
experimental objective. In addition., after three months in
orbit the filter wheel refuted to rotate due to an electrical
tailure in the wheel drive circuit, Despite the failure to
achieve the initjal goals of the experiment, an interesting
study was made determining the effects of the Van Allen belt
gartficle fluxes on the scientitic package. These results were
published by €. L. Woltt in Applied Optics, v. 5, n. 11, p.
1838, 1966. Data trom this investijation no lonyer exist.
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SPACECRAFT COMMON NAME~ OGO 3

ALTERNATE NAMES<- 0GO~B, EOGO 3
02195, § a%94A

NSS0C ID- 66-04yA

LAUNCH DATE- (&/07/66
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ORI1EF DESCRIPTICN

The purpcse of the 0G0 3 spacecrafts, the third of
series of six Ortiting Geophysical Observatories, was 1to
conduet many diversified geophysical experiments to obtain a

better understardirg c¢f the earth as & planet.
of a main hody that was parallelepipedal in forms two solar
panels, each with a solar-oriented experiment package (SOEF).,
and twd orbital plane experiment packages (OPEP). One tace of
the main body was cesigned to be earth pointing (2 axis), and
the Lline connecting the two solar panels (X axis) was intended
to be perpendicular to the esrth~sun-spacecraft plane, The
solar panels were abtle to rotate stcut the X akis, The OPEPs
were mounted on, and could efotate abouts an axis which was
parallel to the ! axis and attached tc the main body. Due to a
failure in the attitude controtl subsystem on July 23, 1966+ the
sgpacecraft was put into a perranent sgpin rode about the 2 axis.
#oth the orientation of the spin axis and the spin period were
variable, the (atter usually in the range 90 s to 125 s. At
lLaunchs the local time of apogee was 2300 h. OGC 3 carried 21
experiments. Thirteen of these were particle studies, and tuwe
were magnetic field studies. In addition, there was one each
of the following types of experiments: interplanetary dust,
VLF, Lyman-alpha, gegenschein, atacspheric cowposition, and
radie astronomy. Real-time data were transmitted at 1, 8, or
&4 kbs depending or the distance from the spacecraft to earth.
Playback data were tape recoroed at 1 kbs and transmitted at 64

0G0 3 consistec

kbs . Two Jideband transmitters, one feecing dnto an
omnidirectional antenna and the other feeding finto a
directional antenna, were used to transmit data, A special

purpose telemetry System, feeding irt¢ ejther antenna, was also
used to transmit wideband data in real time only. TYracking was
accomplished by using radio beacons and a» range and range-rate

S-band transponder. Routine spacecraft operation was
disccntinued on December 1+ 1969, after which cnly dats ftror
Heppner's experiment (E-11) was acquired. ALl spacecraft
support terminatead on Ffebruary 29, 1972, By Marceh 1971
spacecraft perigee had increased to 16/400 km and the
inclination hsd ircreased to 75.8 decg.

-==<m== 060 3, ANDERSON====mciummen e L L LT LT LR L

INVESTIGATION NAME~ SGLAR COSMIC RAYS

NSSPC ID- 66-04%A-03 INVESTIGATIVE PROGRAM
CODE EE-bs, SCIENCE
INVESTIGATION PISCIPLINE(S)
COSMIC RAYS
PERSONNEL
Pl =~ K.A. ANDERSON U OF CALIF, BERKELEY
ol ~ G.H, PITT U OF CALIF, BERKELEY

BRIEF DESCRIPTION

The instrumertation
jodide
any

for this experiment consisted of a
crystal surrounded by a plastic anticoincidence
optically coupleo to a ghotomultiptier tube. The
system also contained a 32-channel pulse-height analyzer.
Although the princigpal objective of this experiment was to
measure 3~ to 9C-MeV solar protons, the detector had no ability
to discriminate between different kinds of particles. The
system was mountegc in one of the two SOEPs and had a 38-deg
acceptance cone angle, Inflight calibration was provided,.
Ccunts fn groups of four channels, accumulated over 31/32 of
the telemetry frame time (1.152, 0.144, or 0.018 s), were read
out during successive telemetry frames. Thus, complete
spectral analysis required eight frames. Although the detector
axis was intended tc¢ point toward the sun, a malfunction in the
0G0 3 attitude control system prevented this. Shortly before
Launch, it was determined <that channel 1 fajled to operate.
shortly after Launch, it was found that counts in channels an+i
(n = 1, 2, 3, 4+ 5, 65 7) were jncarrect (high). NSSDC has atl
the useful data that exist from this investigation.

cesium
shield

cavomne 0G0 3, BOHN==semem—maan e e mes i ———————— ————— e

INVESTIGATION NAME~ INTERPLANETARY DUST PARTICLES

NSSDC 1D~ 66-0494-21 INVESTIGATIVE PROGRAM
CODE EL-4, SCIENCE
INVESTIGATION DISCIPLINE(S)
INTERPLANETARY DUST
PERSONNEL
Pl = S.L. BOHN TEMPLE L
Ol = w.F. ALEXANDER BAYLUR U

BRIEF DESCRIMTION

The objective ot this experirent was to measure over a
lony period of time the velocity and mass distributions of
interplanetary #ust particles with diareters 0n the order cf 1

micrometer. The experiment extenced the mass distribution
curve out to the radiation pressure Limit ana measured the
tluctvations ir the velocity cisteitution, mass aistripution,
and spatial densities of micrometer~size dust rarticles. The

instrumentation was
experiment flown on

very similar to that of the dust particle
060 1 and consisted of a combination of

acdustical and igrization sensors. The basic detector vas a
2.54~cm tube containing three sensor elements. The tirst
element was a thin film (1500 A), the second was a metallic
disk to whick & piezoelectric ceramic transducer was bondedas
ara the third was a metallic grid in tront of the disk.

Penetration of the front tilm by a micrometeoroid produced a
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plasms cloud that was detected and activated & 2~MHz clogk. If
the partfcle then {mpacted on the metallic aisks the ispulse
vas sensed by the ceramic transducer. The ionization produced
by this «¢oilision was detected by the grids which in turn
stopped the <¢lock, providing measurement aof the particle
velocity. The pulse-height signal produced by the grid
srovided fEnfcrmation on the kinetic energy snd/or momentum of
the particle. The total exposed area uwas 15 sg cm. The
experiment incorporated autoaatic intlight continuous
calibration that enabled & distinctjon to be made between
events, noises, and normal signals. ALl events occurred at an
altitude between 50,000 and 110,000 km. The data were obtained
fram both real=time and tape storage/playback modes. Only the
real-time data, hodever, were considered reliable. Although
micrometeoroid directionality was difficult to determine owing
to the spin cf €60 3 and the low data sampling rate, good data
were ohtained from the front film gounters and the grid over an

extended gperiod of time. Some further detafls regarding
experiment design may be found in Bohn, J. L., "0GO~3 dust
particle exgerfment: data reduction and analysis.” Final
Reporte Temple Unéversitys, Fhiladelphia, Pa., 1971 (TRF
B09663). OSata fiom this investigation no Longer exist,

mracene OG0 s CLINE=memcrsccnvcnrmrernennsacenscouneancsnnenas

INVESTIGATION NAME~ POSITRON SEARCH AND GANMA~RAY
SPECTROMEVER
NS5D0C 10~

66-049A~04 INVESTIGATIVE PROGRANM

COPE EE-&, SCIENCE

INVESTIGATION DISCIPLINE(S)
SOLAR FHYSICS
PARTICLES AND FIELDS
H1GH ENERGY ASTROPHYSICS
GAMMA=RAY ASTRONOMY

FERSONNEL
Pl = T.L.
oI - E.W,

CLINE
HONES,

NASA-GSFC

JR. LOS ALAMGS NAT LaAB
GRIEF DESCRIPTION

This experiment was designed to determine whether

lou-energy (0~ to 3~MeV) gositrons are trapped temporarily or

permanently in the Van Alten vradiation region, and whether

low-energy, sclar-interplanetary positrons exist at the edge of

the earth's magnetic field, It was also designed to detsct
gamma-ray bursts fron the sun in the energy interval from 80
kev to 1.0 Mev. The arrangement was virtually identicat to

that flown on 0GO 1, except that the photomultipliers used vere
of an fimproved variety. The experimental apparstus consisted
of three cesium jodide (Cs1) crystals surrounded by a plastic
anti-coincidence shield. The entire unit’s output was
xonitored by three photomultipliers. It was primarily designed
to search for interplanetary positrons by measuring the spectra
of single or paired X rays produced by the stopping of a
posijtron, In another possible mode of data scquisitions single
gamma rays were monitored in one of the Csl spectrometers. with
a-pi particle anticoincidencer which was virtually gamma~-ray
transparent above F£0 kev. Onece every 18.5 s+ integral
intensity measurements were made in each of the 16 energy
tevels equally spaced between 80 keV and 1 MeVs alliowing for
both temporal and spectral analysis of the data. Infljght
catibration of the spectrometer was accomplished by monitoring
the S11~kev annihilation Lline. Dats sets are no longer
available frorm this investigation.

ceameee 0G0 3, EVANS~~merrraccntr e cncracmcc e e st e~ a e ———

INVESTIGATION NAME~ LOW ENERGY PROTON MEASUREMENT

ASSDC 1D~ 66-049A-07 INVESTIGATIVE PROGRAM
CODE EE~8, SCIENCE
INVESTIGATION DISCIPLINE(S)
PARTICLES AND FIELDS
MAGNETOSPHERIC PHYSICS
FERSONNEL
Pl = D.S. EVANS NOAA-ERL
I - L.R., DAVISCRETIRED) NASA-GSFC

BRIEF DESCRIPYION

This experiment was designed to measure the intensity and
eneegy sgectrum of S5« to 100-keV protons. It enmployed
channeltron detectors, cylindrical electrostatic analyzers, and
a broor magnetic analyzer to reject electrons. It was designed
to replice the Geiger counter portion of the cosmic ray
isotopic - sbundance experiment (E-D2) asnd utilized a power
supaly and data accumulators trom experiment E-02. An
unexpected and unexplained high background counting rate
resulted in nc useful data being obtained.

..... = 0G0 3, FRANK mewevevamnnacmeccnsrcormemnnenennenrsinsace

INVESTIGAYION NAME=~ LOW-FENERGY ELECTRONS AND PROTONS
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NSSDE ID~ 66-047A~CH INVESTIGATIVE FROGRAK

CODE EE=Bs SCIEWCE

INVESYIGATION DISCIPLINE(S)
SPACE PLASMAS
MAGNETOSFHERIC PHYSICS

PERSONNEL
Pl = L.A.  FRAKK U OF 10wA
03 = J.A. VAN ALLEN U OF 10WA

BRIEF DESCRIPTION

This experirmert was designeo tc measure the ditferential
energy spectra of protons and electrons over the enerqy range
50 eV to 49 kev (subdivided into 15 energy intervais) within
and in the vicinity of the earth's magnetosphere. The
instrumentation consisted ot two cylindrical electrostatic
analyzers (Low Energy Proton and Electron Differential Energy
Analyzers or LEPEDEAS) and 4o Dendin continuous channel
wultigliers (chanreltrons). The acciumulation tinme per chanrel
vas about 3 s. Approximately 5 min Jere required to complete a
scan of the entire eneryy range. After the spacecraft attitude
control system tailed on July 2%, 1966, one of the LEPEDEAS was
oriented parallel tc the spgacecraft spin axis, and the other
wbs orjented perperdicular to the spin axis. (The spin period
varied trom about 9! to 122 s.) More details regarding
experiment desiyr 2ay be found ir Franks L. A.s, “LOw~-energy
proton and electron experiment for the Orbiting Geophysical
Observatories B arc E,"” Dept, ot Physics and Astronomy., State
unfv. of lowa, lowa City, lowa, July 31965 (TRF B0C609).

memmemm 0G0 3, HADDOCK~=--mcmormcmmcdscecennessancen e neeee

INVESTIGATION NAME~= RADID ASTRONGMY
NSZDC 10~ £66-04%A-18 INVESTIGATIVE PROGRAM
CODE E2-7

INVESTIGATION DISCIPLINE(S)
SOLAR PHYSICS

PERSUONNEL
PL » F.T. HADDOCK U OF MICHIGAN

HRIEF DESCRIPTION

sweep-freqrercy receiver seasured radio noise ot tlux
densities between 2.3E-9 and 1.0E-15 W/Hz-sq m. The observed
bursts <ere attrfbuted %o a solar origin. Forty-five uays
atter launch, a nralfunction occurred in the sweeping trigger
gulse, dntermiitertly causing the sweep to change trom a 4~ to
2-MHz sJecep once every 2 seconds to a 4- to 3~MHz sweep every
second. Dy October 10+ 1%66, the experiment operated in the
1~s sweep mode (4 to 3 MHz) only. More details regarding
experiment design may be found ir Graedels, T. E.. "Dynaric
spectra of 4-2 MHz solar bursts: results from Orbiting
Geophysical Observatory 3," Final Reports, Part 1: Scientific/
Ph.D., Thesis, University of Michigan, Ann Artor, 1968 (IRf
803177). NSSDC has all the data that now exist fram this
investigation.

cmewem= 0G0 3, HELLIWELL====-=---- it wmemmmmemena.
INVESTIGATION NAME- VLF NOISE AND PROPAGATION

NSSDC ID=~ 66~04YA-17 INVESTIGATIVE PROGKAM

CODE EE-8, SCIENCE

INVESTIGATION DISCIPLINE(S)
PARTICLES AND FIELDS
MAGNETOSPHERIL PHYSICS
LONOSPHERES AND RADIO PHYSICS

PERSONNEL
PI = R.A. HELLIWELL STANFORD U
01 =~ L.H. RORDEN DEVLCO INC

BRIEF DESCRIPTION

This experiment measured naturally occurring VLF noise
ghencmena within the satellite orbit - regions such as
terrestrial nnise produced below 7C km, emissions from charged
particles trapred inr the earth's magretic fiela, cosmic noise,
and proton and hetium whistlers. The instrumentation consisted
ot a loop antenna and preamplifier at the end of a long boor,
ahd the receiver électfonics packzge in the satellite main
hody . The receiver system provided a wide frequency coverage,
from 0.2 to 100.0 kHz contiguous narrow-band measurements and
trom 0,015 to 12.5 kHz broadband measurements. It had a
dynaric range of atort 8¢ dB. The artenra biass capability was
lost fn July 1963, ang for one month (Auaust 1969) the
spacecraft was shut down due to 2 power loss. Observations
were made for & total of 27,81C h durinyg the active spacecraft
litetime of about X-1/2 years. The Pl holds data sets ir
digital, microfilm, and photograghic ftorms. More details
regardiny experiment desiyn may be tound in Ficklin, D. P., et
al.e "Instrumertaticr for the Starforg university / Stanfcro
Research Institute VLF experiment (E-17) on the 0060-3
satellite,” Supglerental Reports, Stantord Research Inst..
catifornia, May 1967 (TRF 80126%5).

ORIGINAL PAGE IS
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INVESTIGATION NAME=- MAGNETIC SURVEY USING TWb MAGHETUMETERS
NSSDC 1D~ 66-049A~1}

INVESTIGATIVE PROGRAM
CODE EE~8, SCIENCE

INVESTIGATION DISCIPLINE(S)
PARTICLES AND FIELDS
MALNETOSPHERIC PHYSICS
INTERPLANETARY PHYSICS

FERSOMNEL
Pl = J.P, HEPPNER NASA=GSFC
0) - H.G. LEDLEY NASA=GSF(
01 = R.M. CAMPHBELL(NLA) NASA-GSFC
21 = T.L., SKILLMAN(NLA) NASA=uSFC
or -~ M, SUGIURA NASA~GSFC

BRIEF DESCRIFTION

The primary objective ot this experiment was to study the
yeomagnetic field and its interactions with the environment.
The detector system consisted of a boom=mounted, triaxials, dual
ranges, {fluxgate magnyiosieter and two boom=mounted., dual cell,
optically pumped s selt=osciliating, rubidium vagor
magnegometers, The triaxial fluxgate magnetometer provided
sisultaneous measurements of the three magnetic fiela vector
components ir two difterent ranges, plus or minus 30 nT and
plus or minus 300 nT. The sampling rates, which were derendent
on telemetry bit rate, for the 30-nT ranye were 1.7+ 14, and
110 samples per second per axis. The sampling rates for the
300=-nT range were 0.85, 7, and 55 samples per second per axis,
The accuracy tor the fluxyate magnetometer was plus or minus 2
nT in field intensities up te 30 nT and reached a maximum of 10
nT in field intensities of 308 n! (checked by means of intlight
comparison 4ith the rubidium magnetometer). The rubidium vapor
magnetometers gprovided scalay measurements of the magnetic
field magnitude. However, o triaxjal coil system was built
into the sphere surrounding the rubiocfum maynetometers to atlow
vector measurements. OUn command every 300 s, each coil apulied
8 plus 10-nT fijeld and then minus 10-nT tield 10 the rubidium
magnetometers. Resultant changes in the scalar field pbeing
measured made jt possible to compute the field oirection. This
value was used to monitor the output of the {tluxgate
magnetometer a5 a check on zero drifts., The rubidium vapor
maj)netometers had an accuracy of plus or minus 0.1 nl. Ffor
relative charges in tjeld maynitude the absolute accuracy for
high +fields, dincluding errors aue to spacecraft oftsets, was
within 2 nT. The instrument was not reljable for small fields
(about 10 nT). The rubidium vapor magnetometer system had two
outputs. The first output phese modulpted the 40-kHz
subcarrier on the 0G0 3 special gurpose transmitter. The range
ct this outgut was ftrom 5 to 5.7 nT. The second output
directly modulated the 060 3 speciol-purpose transmitter. The
ranje of this output wnos from 42.8 to 14,600 nT. The sampling
rate of the specjal-purgose teleretry data was arbitrary.
Usually a rate of 6.94 samples per second was used in ground
data processing. The tluxgate and rubidium sensors returned
nominal data wuntil about July 23, 1966, when the spacecraft
attitude control system faileds causing spacecraft spin-up.
Fluxgate dats taken after this date were of poor-to-useless
quality due to the ditficulty in despinning these data. The
vector data ftrom the rsubidium instrument suftered from this
same probhlen, However, the field magnjtudes ohtained by the
rubfidium ragretometers cremained useful, with about 50% data
coverage trom July 1966 to Auqust 19é8. These data are held by
the P1 on microfilm,

R CGC 3, KONHADI------ emmm e e e R -
INVESTIGATION NAME- TRAPFED RADIATION SCINTILLATION COUNTER

NSSOC b= 6E£-049A-10 INVESTIGATIVE PROGRAM

LODE EE~8, SCIENCE

INVESTIGATION DISCIPLINE (S)
FARTICLES AND FIELDS
MAGNETOSPHERIC PHYSICS

PERSONNEL
PI = A. KONRADI NASA~JSSC
01 = L.R. DAVIS(RETIRED) NASA-GSFC
01 ~ R.A. HOFFMAN NASA-GSFC
01 - J.M. WILLIAMSON NASA=GSFC

BRIEF DESCRIFTION

The objectives ot this expeériment were (1) to study the
temgoral @ne spatjal verijations of the trapped particle
intensitiess,. pitch angle distributions, and energy spectra ot
electrons (10 to 160 keV) and protons (100 to 1060 %XeVv) ana (2)
to determine particle Llifetimes, processes by which trapped
particles are lost, and the sources and accelerating mechanisms
of tracwped particles. The experiment, located in OPEP 2,
consisted of a tilter wheel, wheel-steoping motor, phosghor
scintillator, photomultiplier tube, electrometer, ana count
rate meter. The detector had two entrance apertures tor
rarticles, ore alignes with the phototube axjs and one at 90
deg to this axis. Hoth protons and electrons could enter the
alignea opening and reach the phosphor. unly electrons could
enter the 9(-deyg opening: scatter otf a gold disks pnu reach
the gphosghor. Yhe counting rate with the alianed opening
measured proton flux, and the current measured the total eneray
flux of electrons, protons, etc, The current with the 9d-deq
opening measured the electron enerqy flux. Oitterent thickness




absorbers on the whoel provided spectral inlormation, The
experiment worked well until the absorber wheel stopped in
January 1967. The ASS0C has wil the useful data that now exist

from this investigation,
L LY T oso 3, ”ANGC"‘."-"""""""-"'.-'-""".""""'.

INVESTIGATION NAME- GEOCORONAL LYMAN-ALPHA SCATTERING

NSSOC ID- 66-049A-19 INVESTIGATIVE PROURAM
CODE EE&=d, SCIENCE
INVESTIGATION DISCIPLINE(S)
ATMOSFHERIC PHYSICS
PERSONNEL
Pl ~ P.W. MANGE US NAVAL RESEARCH LAR

BRIEF DESCRIPTION

This experiment sas designed to measure the intensity of
hydrogen Lyman-alpha radiation (1216 A) scattered by neutral
hydroyen at 5 to 19 earth raditi. This wavelength {is the
fundamental resorarce Lline of neutral atomic hydrogens, and
these intensity measurements., therefore, provided a measure of
the density ot neutral hydroyen in the hydrogen yedcorona. The
instrumentation consisted of four fon chambers mounted on the
Artiearth door ¢1 0600 3, Each itn charber was filted with
nitric oxide gas and had lithium fluoride windows. TYhe isn
chambers were sensitive in the 1050« to 1350~A band., Dbata ftrom
this investigation no longer exist.,

cmsecem 0G0 34 SAGALYN-remewwecsmcnneanen
IAVESTILATION NAME- SPHERICAL 10N AND ELECTRON TRAP

N5SSDC 10 66=049A-1) INVESTIGATIVE PROGRAM
CODE EE-B, SCIENCE
INRVESTIGATION DISCIPLINE(S)
SPACE FLASMAS
MAGNETOSPHERIC PHYSICS
FERSONNEL
Pl = R.C. SAUALYN USAF GEOPHY!L LAb
[ SMIDDY USAF LEOPHYS LAB

BRIEF DESCRIPTYION

TWo  independent sgpherfcal electrostatic analyzers were
used to measure the tlux, energy distribution, temperature, and
density of dons ang electrons fecm perigee at 700 km up to
spacecraft apogee. Electron and fon censities vere measured in
the ranjge 1.0EG to 1.066 per cc. The range of measurements of
therral ion ane¢  electron tesperstures was from 700 to
approximately 100,000 deg K. The data obtained were used to
study the Llow-energy plasma progerties of the magnetosphere
during aquiet and disturbhed solar periods. Each analyzer.,
cempesed of a mesh tall surrcunding a ccllector, was mounted on
a boom that extended 2.4 m from the vehicle surtace. The
experiment had o basic cysle tire of 25.6 min, Density,
satellite potentjal, and ditferential energy distribution were
measured repeatedly for approxinstely 13 min during a cycle.
High-energy flux anc energy distribution were measured during
the remaining 13 min., Intlight catibrations were applied to
the electrometers of Loth senscrs once per cycle, The
measurements were judged to be accurate to approximately 30X.
The experiment performance and scientific results obtajned
during the first 3 months of operation were described in
Sayalyn, R. €., ure M. Smiddys "Magretosphere plasma properties
during a perfod of rising solar activity =060-3111.," Space
Research V111, North-Holland Publishing Company, Amsterdanm,
1948, The data from this jnvestigation no longer exist.

mmomees OG0 35 SIMPSON-vemmcncmrmccasm—- -

INVESTIGATION NAME- COSMIC-RAY SPECTHA AND FLUXES

NSSDC 19~ £6=-04YA-(3 INVESTIGATIVE PROGRANM
CODE EE-¥, SCIENCE
INVESTIGATION DISCIPLINE(S)
COSMIC RAYS
PERSONNEL
Pl ~ J.A. SIHPSON U Of CHICAGO
0l - C.Y. FAY U OF ARLZONA
3 S MEYER U OF CHICAGO

BRIEF DESCRIPTION

Three solid-state partvicle telescopes were wused to
measure the intensity and energy distribution ot cosmic rays.
A dEldx vs E telescope (cormpasiticn telescope) resolved the
nuclear compositicr of cosmic rays in the enerqy range from 30
to 100 HMeV/nucleon (charge resolution range through 2=26.
erergy per nuclecr intervals apprexinately prorortional to 2

squared/A), a dE/dx v§ range telescope (proton=-alpha telescogre)
detected gprotens anc alpha particles in the energy range from
1.6 to 33 MeV/nucleon, and & single-element, low-energy proton
telescope (OFEP telescope) was prinarily sensitive to protens
in the cnergy range from 1.4 to 3.7 MeV. The composition and
rraton-alpha telescopes were oriented parallel to the
spocecraft I axis, whercas the OPEP telescope was oriented
pergendicular to the I  aais. Fulse<height irformation was
obtained from the composition telestope using one 25S-channel
and two Si12~chanpel pulse-height analyzers. This allowed
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pulse-height analysis of particles in four energy intervals:
for protons & to 11 MeVe 13 1o 22 MeV, 22 t0 183 MeV, and
greater than 103 MeV, Pulse height information was sent back
fros the froton-alphs telescope using one 2% ~channet
pulse~hefght asnatyzer. This allowed pulse~height analysis of
particles {n two energy renges; for protons 1.6 to B.6 MeV and
Be6 1o 33 FeV. Count rate informatiwn was obtained trom all
three telescopes, The time resolution ranged from about one
mesiurement per 0,02 s to about one measurement per 147 s

depending on the counting mode and the telemetry bit rate, The
unintended dritial spin period of the spacecraft varied tros
about 91 to 122 s about the I axis.

womomea OGO 3, SMITH ——— ceeenmnmn-.

INVESTIGATION NAME~ TRIAXJAL SEARCH~COIL MAGNETOMETER

NSSDC 1D> B£6-049A-12 INVESTIOATIVE PROGRAM
CODE EE-8, SCIENCE
INVESTIOATION DISCIPLINE(S)
PARTICLES AND FIELDS
MAGNETOSPHERIC PHYSICS
INTERPLANETARY PHYSICS
PERSONNEL
Pl = E.d.  SHITH NASA=JRL
01 = R.E. HOL2ER U 0F CALIF, LA
BRIEF DESCRIPTION
In this experiment, magnetic tield variations wvere
measured triaxjally from 0,00 to 800 Hz by a bhoom-mounted
search coil magnetometer with high-permeability core. Tweo
diyitally sampled and one analog broadband channel mapped the
vector wave data. The two digftal channels covered frequencies
from 0.0) to 0.6 Hz or 0.01 to 75 Hz, depending on telemetry
rate. The anatog channel, transmitted via the ¥n
special-purpose telemetry, covered from 3 to 1000 Hz. Also
includes was a tive=channel spectrum apalyzer with center
trequencies at 10, 32, 100, 320, and 800 W2, These channels
overlapped at the =312 dB points, The time required for a

triaxjal spectrum analysis varied with telemetry rate from 147
s to 3.4 3 to 2.3 s for the 1, 8, and 64 kbs rates,
respectively. The instrument pertormed throughout the
operational life of the spacecraft, but the usefulness of the
three broadband channels was greatly reduced by interference
trom the digital spectrum analyzer channels. More getails
regarding experiment design may be found in Frandsens, A. M. A..
et al., "0GO scarch coil magnetometer experiments,” IEEE Trans.
cn Geosci. Electron., v. GE=Te n. 2, pp. 63-T4, hpril 1969,

cwvemmme 060 3, TAVLOR, JR  r=vcmccacncnecnacccnencannonnsnemmmeen

INVESTIGATION NAME= POSITIVE ION CONCENTRATION

NSSDC 1D~ 56~049A-15 INVESTIGATIVE PROGRAM
CODE EE~B, SCIENCE
INVESTIGATION DISCIPLINE(S)
SPACE PLASMAS
MAGNETOSPHERIC PHYSICS
PERSONNEL
Pl = HoA. TAYLOR., JR. NASA=GSFC
0! = N.W. SPENCER NASA=GSFC

BRIEF DESCRIFPTION

This experiment was tlown to learn more about the global
nature of the thermal ions surrounding the earth. The
experiment ccntained two ceramic Hennett RF. mass spectrometers
mounted in the orbital plane experiment package (OPEP). Each
tube contained 17 grids, a collector, and an external guard
ring. Voltages on the guard ring and on some of the grids were
set at tixed or controlled negative dc voltage Levels. When
positive fons of proper mass and velocity were resonant with
the rf voltage, passed the final positive grid and struck the
collector, these impinging positive fons caused a current flow
that was corverted by an electroreter to a voltage directly
proportionat to the current. The resultant voltage was
grocessed by the decade amplifier into analog data outputs for
each tube, one output tor each decade of collestor current
between 1.0E-14 and 1.0E-8 A, The low mass spectrometer
measured tons with mass-to-charge ratios (M/@) from.} to 6 u
with & resclution of 0.5 u. The high-mass spectrometer
measured M/4  values from 7 to 45 u with a resolution ot 1 in
20. A complete mass scan took 64 S. The dinstruments had a
dynamic range from 5 jons per cc to 1,0E6 fons per cc. NSSOC
has all the usetul gata that exist from this investigation,

comemun 060 3, WHIPPLE-~memmneeaa D e L rewscsren - ——
INVESTIGATION NAME- PLANAR 10N ELECTRON TRAP

MSSDC 10~ EGE~039A-14 INVESTIGATIVE PROGRAM

CODE EE-8, SCIENCE

INVESTIGATION DISCIPLINELS)
SPACE PLASMAS
MAGNETOSPHERIC PHYSICS
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PERSONNEL
P1 = Es0. WHIPFLE U OF CALIF. SAN DIEGO
91 = Bek. TROY, JR. S NAVAL RESEARCH LAB

BRIEF OESIRIPTION

This experiment was flowr tc cbtatn medsurements needed

tor a description of the distributions of ¢harged particles
nesr thermal energy from the perigee hefght of 280 km to an
apogee altitude of 122,000 km. Specifically, the densit: and
eperyy afstributicrs of fons and electrans were seasureds The

data also
spacecraft

specitied the
tharge.

magnitude and polarity of the
The instrumentation consisted of a plaswa

getector and an elecirometer, scurtec toyether on the OPEP and
ancillary electronics that fincluded Llogic and detecticr
circuits, the plaszas sensor contained three paralliel circular

grids and a collector. the aperture yrid wvas 3.3 ¢m in
dioceter and the tec interjor grios swere 7,3 ¢m ir agfameter. A
qold=plated magnesium collector was mounted behind the grids.,
The detector shell provided 8 greund plane flush with the
spacecratt skin, The enxperiment was oOperated fn both
low=resolution and high=resolvtion medes tor electrors arg
iens. bepending on the mode of cperations electrony or tons
having energics exceeding a specified energy level reached the
cellector, The average time to conplete an observation in ary
one mode wag 15 s. The collector current #as measureg «ith a
vibrating reed electrometer which measured 1.0E~33 10 1.UE~6 A,
Fever dota were obtained from this experiment than trom other
060 3 spacecraft enperiments because the experimert opersted cn
a reduced schedule to minimize interference with the triaxtal
search coll magnetoreter experisent, Eaxperiment dgescription {s
availaole in qreater detail in whipples E, Cos Jres . W,
Hirean, and R. Ressy, A sateliite fcn-electror totlector =~
experimental effects of arig transparencys photoemission, and
secondary emission,® ESSA Tech. Report No. ERL 99-AL 1,
becesber 1968 (TRE BJ2¢338). Bata sets no tonjer exist from
this investigation,

comncwm 060 3, WINCKLER =rom=crcemecrccecsnnannnranmmeonaommase

INVESTIGATION NANE~ ELECTRON SPECTROMETER

NSSDT ID= 68~C4YA-22 INVESTIGATIVE PROGRAM
CUDE EE-8B, SCIENCE
INVESTIGATION DISCIPLINE(S)
PARTICLES AND FIELDS
MAGNETUSPHERIC PHYSICS
PERSONMEL
Pl = J.R, WINCKLER U OF MINMESQTA
01 = R.L. ARNOLDY U OF NEW HAMPSHIRE
01 =~ R.A, PFITZ2ER MCDONNELL~DOUGLAS CORP

BRIEF DESCRIPTION

The objective of this experiment was 10 measure the
electron energy spectrum in the radiation belts for the range
from 5¢ keV to 4 MeV. The experiment consisted of a
tiveschannel electror spectrometer containing an analyzirg
electromagnet s 2 plastig scintitlator erystal, a
photamuttiplier tube, and a pulse-height anacyzer. The
anatyzing electromagnet was used ¢to deffne the five energy
charrels. The grulse-height analyzer accepteo only the gulses
corresponding to the particular energy channel heing sampled.
In this wayr the background due to bremsstrahiung ang
penetrating particles vas reduced because only those backaround
pulses in  the narrcw energy band teing analyzea were counted.
Th*s system «as rounted in a direction {0 deg off the
stacecratt 2 axis «4ith a 15~dey acceptance cone. Since 060 ¥
was spin stabilized about 4ts 2 axis shortly atter {aunchs the
arceptance cone .as effectively increased to 3% daea.
Directional measurements of electrons were made in tive
contiguous, Llogarithmically equispaced enerygy channels vetueen
-14 and 4500 kev. Oackgrecuno particles wvere counted by
ogerating the spectromerer without the electromagnet. The
system sampled the five spectral intervals and five background
intervals every 2.3C4 s when the 0G0 3 system was operating at
1 kbs, The samplirg rate fncreased linearly with the telemetry
bic rate. Data from each of the five channels were telemetered
as one digital wcre. NSSOC has all the data that aow exist
tror this irvestigation.

mmmmme= 0G0 3, WINCKLER“e memecmmm e m e s e

INVESTIGATION NAME= IONI2ATION CHAMBER

NSSDC 1P~ 66-049A-23 IHVESTIGATIVE PROGLRANM
CODE EE-K, SCIENCE
INVESTIGATION DISCIPLINE(S)
PARTICLES AND FIELDS
MAGNETOSPHERLIC PHYSICS
COSMIC RAYS
PERSONNEL
Pl = J.R, WINCKLER L CF MINAESOTA
01 = Rl.l. ARNDLDY U OF HEw HAMPSHIRE
0F - KA., PFLT2ER MCDONNELL=DOUGLAS CGRP
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BRIEF DESCHIPIZON

This ecaperiment was designed 20 easure the jonizattion
due to energetic particles. The instrumentation consisted of »
11.18=~cm~diameter inteprating fonization chamber with »
resetting drift-type electrometer. Yhe syctem was mounted on &
12=m boom extending from the main body of the spacecratt alony
the v axis, The c¢hareber responded to electrons and protons
with eneryles yreater than 0.6 and 32 MeV, respectively, and to
X rays in the range 10 to S0 keV, The jonization current was
feasured By o vactuum tube elegtrometer Lhose DUtLUt, as 3
function of times was an automatically resetting sawiooth ramp
voltage between ¢ and 5 V. Datp were telemetered in three
fndepenoent forms th=ough three gigital vords anu one snaloy
word, each ot whith vas tetemetered Once evetry 1,152 ¢ when the

0G0 3 system was operating st 1 kbs. The rampling rote
linearly incressed with the telemetry rate, NSSDC has all the
data thpt exist from this fnvestigation except for data set
66=0a%A=23N, Hore detetls regarding experiment gesign way be
found Jn Kane, S. Ra,s "Application of an integrasing type
jonization chamher to measurements of radiation in sfeces”
Ph,0, Thesis, University of Rinnesctas, Minnespolis, September

1967 (TRF ¥oifL17),

wonmmme GQGE 34 WOLFErmiobominmmmnhummnnnann s me e n .-

INVESTIGATION NAME= CLECTROSTATIC PLASMA ANALYSIS (PROTONS

«1-20KEV).

NSSPC 10~ 66-049A-05% INVESTIGATIVE PROGRAM

CODE EE~H, SCLENCE
INVESTIGATIUN DISCIPLINE(S)

INTERPLANETARY PHYSICS
SPACE PLASMAS

PERSONKEL

Pl = J.H., WOLFE NASA-ARC

BRIEF PESCRIFTION

This esperirent was designeg to study the positive jen
component o! the solar wind wlasma, Three nuadrispherical
electrostatic analyzers, two t{ooking into the orbitu, plane ang
cre solar oriented, were used to detect protons in 3L steps in
the range 100 to 18,000 eV, Owing to the unintended spacecraft
spin, little vsetul datad were obtainec. The cata could be used
to indicate the Llocation of the magnetopsuse ang bow shock.
More details reyarding experiment deusjan may be tound in Beck,
Co Wes 11, et al., "Solar wind messurement techniques. Part 23
solar plassa energy spectrometerse” in  Froceeainags of 17th
National Aerospace Llectronics Conferencs, tayton, Ohin, ph.
Bp-%a, May 10-12, 1965 (TKF B01227-000u). The dats from this
investigation no Lnuger exist,

ammerme 4 1) WOLFEer-rrmmcnnrin e e et s e a e

INVESTIGATION NAME- GEGENSCHEIN PHOTOMETRY

NSSDC Ib=  66-049A-20 INVESTIUATIVE PROLRAM
COPE E21-7
INVESTIGAYION DISCICLINE(S)
ICOTACAL LIGHY
FERSONNEL
PL o~ L.k, WOLFFINLAD NASA~GSFC
01 = K.L. HALLAM NASA=GSFC
U1 = 5.0, WYATY U 0F JLLINOIS

BRIEF DESCRIPTION

This experimpnit was designes to measure the amount of
solar Llight that s scattered bty jarticles in space {gusty
etc.) in  the neighborhood of the antisofar point. 7This Llight

conteibution to the night sky is called the gegenschein. The
data from the experiment were to he pictures of the sky at the
artisolar point taken by » TV comera and telemetéred to earth
in the torm of & matrix of pulse counts, The apparatus was
sirilar, except in minor details, to that {flown on 0G0 %
(64-054A~11). The experimental package was o photoelectric
camera which tormed images of the sky in the visible and
near-infrarea regions of the spectrum. The oata from this
asseahly were transmitted back 10 ‘earth where they were
reconstructed into pictures. Each of these pictures covered
less than 100 square wveg of the sky with a resalution or the
order o0f (.2% dec. The packpge consisted of (1) an (/1.5
chjective Llerss (2) o tilter wheel containing three fitters
centered at 2000, S000. and 7000 & 4ith passhands of 500 A, (3)
an §~20 cathade degosited on [ thin, curved
ultraviolet~transmnitting glass, (&) an image dissector named
the Star Tracker Fw 1438 made by the ITT Corporation, ana (%)
an. eltectronic wunit that amplities and counted the current
tulses comirg f{rom the tube due to the individual whotans
arriving at the photocathode. The experiment failed to achieve
its initial ob)ective for the following reasons: (i) during the
first 6 weeks of orbit the antisolar peoint was within the Milky
Way and could not he detected, (2) after the first & weeks of
croit the spacecraft was spun upe. making it impossible te take
pictures, and (3) the signal~to=-noise ratio was not so large as
expected, due to scatiered sunlight from other parts of the
spacecratt. Despite the failure to achieve the original goals,
an interestirg study on the optical environment about the
satellite w~as nade. An upper Llimit to the brightness of the
daytime sky near the satellite was oLtained and shown to be
thirty times less than the darkest aaytime sky reported by an
astronaut, todever, it was pointeg out that this backyround




Light would fnterfere with observaticrs of the salar corora ard
todiacal Lights These results were given by €. L. Wolff in the
November 24, 1967, issue of "Science,” Data from this
investiyation no loryer exist,
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SPACECRAFT COMMON NAME~ DGU 8
ALYERNATE NAMES~= 0GO-E, EGU S
EQGO 5. 031348
5 59
NSSDC 1D~ sB-0JAA
LAUNCH DATE- 03/(4/68
LAUNCH SITE=~ CAPE CANAVERAL, UNITED STATES
LAUNCH VEHICLE~ ATLAS

SFONSOBING COUNTRY/AGENCY
UNITED STATES

WEIGHT = 631, KO

NASA~0S5A

INITIAL ORHIT PARAMETERS

ORBIT TYPE= GECCENIRIC EPOCH DATE= 03/04/68

ORB1Y PERIOD- 3796, MIN INCLINATION= 31.1 DEG

PERIAPSIS= 272. KM ALY APOAPSIS~ 148228, KM ALY
PERSONNEL

PH o« W,E.  SCULL(NLA) NASA~GSFC

PS = J P, HEPPNER NASA=LSFC

BRIEF DESCRIPTION
The objectives of the 060 8 spacecraft, the fitth of a
serfes of sin Orbiting Geophysical Observetories, were to

cenduct  rany ofversified geophysical experiments for a better
understanding ot the earth as a planet and to develep and
operate & stanuarcized observatory~type Spacecraft. nGo &

consisted of a main body that was parallelepipedal in forms tuo
solar panels, each with a solar-criented experimert package
(S0EP), and two orbital plane experiment pcackages (OPEP). One
tace of the main bogy was earth pointing (2-axis)s and the lipe
ccnnecting the two solar panels (x-axis) was perpendicular to
the earth-sun=spacecraft plare. Tre solar panels were abtle tc
rotate about the X-axis. The OFEPs were mounted on and could
rotate about an axis that was parallel $o the Z-axis that was
attached to the rafr body. At launchs the initfal local tinme
of apojgee was (949 h. 0G0 § carried 25 experiments, 17 of
which were particle studies, ano 1e0 were magnelde tiels
studies. In additions there was one each of the following
types af exgerinents: radio astronomy, uy spectruns
Lyrman-aluhas solar X ray,» plasma waves, and electric tield.
Real-time data were transmitted at 1, Bs and 64 kbs depeénding
or the aistance Jrcem the spacecraft to the earth. flayback
data wWere tape recorded at 1 kbs ang transmitted at 64 khs.
Two wide=band transritters, one fceding into an omnidirectional

antenna and the other teeding into a directional antenna, were
used to transmit ocata. A special purpose telemetry systes,
feeding into either antenna, was also used to transmit

wide=band data in real time only. Tracking was accomplished by
using radjo beacens and a range and ronge-rate, S-band
transponder., The spoacecraft attiytude control tailed on August
6+, 1971, aifter 41 months of normal operation. The spacecraft
was placed in a4 standby status on October 8, 1971. Four
experiments (Meyer, Blamont. Trcmas, and Simpson) were
reactivateg for the period from June 1 to July 13, 1972, atger

which all operatjonal sugport terrinated. Spacecraft arbit
parameters chanyed significantly over the spacecraft life, 8y
April 1971, spacecraft perigee haa increased to 26,400 km arg

inclination had increased to 54 deq.

wmummmm OG0 5 AUGSCN-mmmummecccmcn s n v a e e s A

IRVESTIGATION NAME= ELECTRIC FIELD MEASUREMENT

NSSDPC 1b=- 68-014A-25 INVESTIGATIVE PROGRAM
COPE EE~H» SCIENCE
INVESTIGATION DISCIPLINE(S)
PARTICLES AND FIELDS
INTERPLANETARY PHYSICS
MAGNETOSPHERIC PHYSICS
PERSONNEL
Pl = Tol. AGGSQN NASA=GSFC
01 - N.C. MAYNARD NASA=-GSFC
8! = J.P. HEPPNER NASA-GSFC

GRIEF DESCRIPYION

This experiment was designed to cbsesve electric tields
jr the outer reyions of the magnetcsphere, in the transition
reyion, and in the solar wind. The experiment technigue used
was that of double floating praobes, the probes beiny the plus
and minus X-axis antennas. Electric field measurements were
normal trom launch wntil June 1968, wren » preamplifier failed.
From that time until December 1968 some useful ac field data
were obtained., No dats were obtained after December 1968, No
useful data now exist from this experiment.
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INVESTIGATION NAME~ ENERGETIC RADIATIONS FROM SOLAR FLARES

NS3EDC ID~= £8-=014A-04 INVESTIGATIVE PROURANM
LobE EE~By SCIENCE
INVESTIGATION DISCIPLINE(LS)
SOLAR PHYSICS
INTERPLANETARY PHYSICS
COSMIC RAYS
FERSONNEL
Pl = K.A, ANDERSON U OF CALIF, BERKELEY
01 = S.R.  KANE U OF CALLF, BERKELEY
01 = H. MARK NASA HEAPQUARTENRS

BRIEF DESCRIPTION

This eaperinent was designed to study the time dependence
and the spectrum of energetic X rayss protonss alpha particles,
and electrons emftted by the sun in association with solar
tiares, The experiment used three separate detecting systems.
First, an ornidirectional sodium jodide (thallium sctivated)
scintitlation counter measured sotar X rays in eight energy
channels ftren 9.6 10 19,2, 19,2 10 32, 32 to A8, 48 tp 64/ 69
to 80, B0 to 104, 104 to 328, wnd greavter than 128 keV, These
data were sampled for 3.152 s once every 2,304 s, Second, @
particle telescope composed of seven solid~stete detectors (
b1, 02, 03, D4, D5, D&, DY, and ab sntfcoincidéence shield)
measured protons in the six energy channels trom 7 to 20, 20 to
45, 45 to B0, RO to 130, 130 to 200, snd greater than 200 Mev.
These <channels hed a nonseparable alpha particle component.
The Llowest energy channsl was ssmapled once every 147 s, while
all ather channels were sampled once every ®.216 5. The third
system consisted of a directional Gefger-Muetler tube magnetic
spectrometer that seasured electrons ip tuwo channels, 22 to 27
and 50 to 90 keV. These datas were saspled onie every 147 8.
In order to reduce the possible contrtbution of magnetospheric
radistion tc ihe background counting rates of the detectors,

the experiment only operated at spacecratt altitudes above
80,000 km; f.e.r, about 45 h or 67% of each orbit., TVhe N=riy
detector cperated satisfactorilys. The D7 detector element in
the proton atpha tetescope was found to be very noisy just
prior to launch, It was theretore disabled electronically,
hence no data were available for protons or alpha particles
above 200 MeV/nucleon, The rest of this telescope performec

normally. The electron spectrometer performed normally from
launeh until September 23, 196F, when the 22 10 27 KevV chadinel
became erratic and later stopped counting completely. The
cther electron channel performed normetily. More details
regarding enperiment design may be found in Apdersons XK. Aoy
"Energetic radiations from solar flares,” Final Report, Mar.
1968~Aug,. 1971, University of Californfa, Berkeley, August 197}
{TRF B14923). NSSDC has all the useful data that exist fros
this jnvestigation.

mmamene 0G0 S, BARTH=o=we -

INVESTIGATION NAME~ ULTRAVIOLET AIRGLOW

NS5DC ID- 6&8-014A-21 INVESTIGATIVE PROGRAM
CODE EE~B» SCIENCE
INVESTIGATION DISCIPLINE(S)
ATMOSPHERIC PHYSICS
PERSONNEL
Pl = C.A, BARTH U OF COLORADO
01 = G.E. THOMAS U OF COLORADD
01 - J.8. PEARCE SCIENCE APPL, INC
01 - E.f. MACKEY PACKARD ~HELL CORP

BRIEF DESCRIPYION

The UV Photometer experiment on 0G0 5 uas flown to
measure the distributjon of terrestrial sirglow in the hydrogen
Line at 121€¢ A and the atomic oxygen line at 1304 A,
Three~axis ecarth stabilization of the mafn spacecraft body
during normal operation permitted the photometer to view the
afrglow in the tlocal zenith, The field of view was 3 deg at
halt maximum, Radiation measuresents between 1050 ana 1500 A
were obtuined with this two-channel photometer experiment. '8°
channel data (from 1250 tc¢ 1800 A) were used to remove the
contribution of non~Lyman-alpha radiation trom the *A* channel
(1050 ¢€o 1800 A) data. Each photometer had its own amplifier
and high-voltage servo control system, 7The high voltage across
the photomultiplier tube was logarithmically proportional to
the UV source {intensity. Inflight calibration checks and
automatic drift corrections were incorporsted in the flight
experiment, A lens cover, mounted at the edge of the
photoreter aperture and operated on ground commands not onty
tulfilied tte original design objective of proviging increased
protection ot the photomultiplier surfaces ftrom incident
sunlight, but on several occasions ft enabled the experimenter
te dagentify spurjouys signals sSuch as those received wheéen the
spacecraft passed through the radiation belt. 8oth channels
had a nominal sensitivity of 10 rayleighs. In this experiment,
the earth's 1216-A airglow was measured against the
extraterrestrial background radiation. Theretore, the spatial
variation ot this Lyman=alpha background needed to be
determined tc obtain a description of the altitude distribution

cf the 1216-A emission. To achieve this survey of the
backyground radiations, the 0G0 5 spacecratt was put into a
spinning mode when it was at distances beyond the geotoronal

scattering region; d.e., at altitudes greater than 80,000 km,

2

R



Time intervats {n which the spacerraft was spinning to obtain
background measurenants incluced September 12 o 14 are
December 1% to 17, 19695 April 1 to 3 and September 1 t0 6/
1970 nnd March 18 to 22, 971, NSSOC has all the usetul data
that exist from this investipation.

wreenom 0G0 5s HLAMONT====

-

- -

INVESTIGATION NAME~ GEOCORONAL LYMAN=ALPHA MEASUREMENT

NSSDC ID- 6B=~014A-22 INVESTIGATIVE PROGHAM
CODE EE~L/CO=-0P, SCIENCE
INVESYIGATION DISCIPLINE(S)
ATMOSPHERIC PHYSICS
PERSONNEL
Pl ~ J.E. BLAMONY CNRS~SA

BRIEF PESCRIPTION

The objective of thiy experiment was to determine the
hydreogen (H) distrsbution in the geocorona and the geocorona'’s
temperature from the measurements of the intensity and line
shage of the emergirg Lyman~alpha rsdiation. 1In additior, the
experiment provided data on extraterrestrial sources of
Lyman~atlphas such as interstellar wind, comess, planets, and
rumerous stars, The sensor was @ chotometer With a field of

view (FOV) of 4C min of arc and a bandwidth of bu A centered at
Lyman-algha (1216 A). Specificaliy, & plane mirror which could
rotate about a horizontal axis was used to move the FOV fn
1/2-deg stups, Leaving this wmirrcr, the radistion steuck 2
spherical mirror that focused 11 onto a diaphragm,
Subsequently the {§mege of the diaphragm wos focused on the
entrance window of a photomultipiier via a system consisting of
ar aspherical mirrcr and a chane grating, A Fydrogen cells
tiiled with K gas at a pressure of 0.5 mm Hy and containiny two
magnesfum fluoride windows, was jlaced §n front of the
photomultiplier and provided the measurement af line width,
Pulses produtec &y the photoaultiplier weve courted for 0.432
se a time span during which the plane mirror position did not
change. The number of putses §n this time interval was
measurement of intensity, A shutter was closed every third
rinute to measure the dark currert level of the photoreter,
The experiment was mounted in the OPEP. Instrument scanning
caused the FOV axis 8o move inside & cone of 16-deg hali~anjyle,
with the local vertical as axis., Two modes of operation were
possible and the choice was made by ground cormand. Jn the
scanning mode the glane mirror would scan continuously’ in the
stepping mode this ®irrer would be placed in 3 speciticd
pecsition. More experiment details and some data apgear ir

fiertauxs J. Les et ales "Interpretation of QGO 5 Lyman=aleoha
measurements {n the upper geocorona," J, Geophys. Res,» v. 78,
n. 1, p. B0s 19273,
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INVESTIGATION NAME~ STUDY OF PROTONS, ELECTRONS, FOSITKONS,

AND GAMMA RAYS
NSSDC ID~

6B~018A~05 INVESTIGATIVE PROGRAM

CODE EE~8, SCIENCE

INVESTIGATION DISCIPLINE(S)
SOLAR PHYSICS
PARTICLES AND 71ELDS
HIGH ENERGY ASTRUPHYSICS
GAMMA=RAY ASTRONOMY

PERSONNEL

Pl = T.L. CLINE NASA-GSFC
BRIEF DESCRIPYION

This experiment was intended primarily to study solar and

galactic electrons ard positrons in the energy range fror 2 tc
G5 MeW. It alsc messured solar electrons atove several
hundred keV, solar X rays above B0 keVs, and medium-gnergy
geltactie and sclar Frotons are alpha particles. The

boomemounted instrument was a telescope consisting of dE/dx and
residual-E plastic scintillators surrounded by an
anticoincidence plastic scintillator. Getween the residual-E
sensor and the anticcincidence senscr was & cesiur jodide (CsI)
scintiliator that observed gamma rays associated with electrons
and positrons stogping in the residual~f sensor. Analysis of
the CsI scintillator output permitted ditferentiation between
electrons and gcesitrons. Pulse teight analysis of the dE/gx
and residual-g sensor outputs was performed, as was intlight
calibration. The experiment tunctioned normally from launch to
September 14, 1969, after which no further useful data were
obtained. Data from this investigation no lonjer exist.

cmmmmme 0G0 5, COLEMANS JR.=mmmw=rmeccskmesmcamoneme cenercans
INVESTIGATION NAME~ PARTICLE WAVE STUDY
NSSDC 1D~

66~014A-13 INVESTIGATIVE PROGRAM

COOE EE~be SCIENCE
INVESTIGATION DISCIFLINE(S)

FARTICLES AND FIELDS
MAGNETOSPHERIC PHYSICS
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PERSONNEL

PL « Po.d. COLEPAN, JR. U 0F CALLIF, LA

01 = T.A. FARLEY U OF CALIF, LA

05 = p.bl. JUBLE U 0f SUYTHERN CALLF
BRIEF DESCRIPTION

This experiment consisted ot six plastic scintiliator

detectors tc measure the unidirectional flux of electrons in
eight enerny intervuls between %06 kev and 1.2 MeV. Two of the
detectors pointed in opposite directions while the remainger
gointed f§n various other directions, The experiment was

designed to determine the magnetohydrosynamic progerties of the
disturbances fn the magnetosphere and beyond. Jt was conducted
in conjunction with the UCLA Fluxgate Magnetometer experiment

(63-034A-14), A thermal problem adversely uftected the ovuta
gual ity for the second half of 1969, However, prior to that
tire and atterwaros, the experiment performeo normally. by the

nature of the instrument, these electron data were contaminated

by an ambjery energetic proton gopulation. These data are
ugeful for simultaneous studies of the varfatfon of tlux with
pitch angle as determfneg by the UCLA Fluxgate Magnetometer.

ruememr 0G0 5, COLEMAL, JR.,m=srevacscsurencnsnernewrrrmersmreos

INVESTIGATION NAME= UCLA TRIAXIAL FLUNGATE MAGNETOMETER

ASSOC 1D~ 6ELh~0l4A-ia INVESTIGATLIVE PHROGRAM
CLDE EE~8+ SCIENCE
INVESTIGVATION DISCIPLINE(S)
PARTICLES AND FIELOS
MAUNETUSPHERIC PHYSICS
INTERFLANETARY PHYSICS
FERSONNEL
Pl P.d. COLEMAN, JH . U OF CALIF, LA
01 = T.A. FARLEY U 0F CALIFf» LA
71 - b.l, JUDGE U OF SOUTHERN CALIJF
0l = C.T. RUSSELL U 0f CALLF, LA
BRIEF DESCRIPTION
This  experiment consisted ot a triaxfal fluxgate

wagnetometsr sounteg on @ 6.1-m boom, The runge of each sensor

was mipus to plus 16 nT, with 8.125-n7 digityzation windows,
For a given ambient fields, a known oftset tielo coula be
applied to the sensor by & surrounding current-carrying coil.

In this way, ambient ftields of minus to plus 64,000 nT per axis
Were measurable with 0.125-n7 digitfzation accuracy,. The
sensor output sijnals were gassegd throuah s filter that removed

frequency ccrponents higher than the sampling frequency. The
fittered sinnals were then sampled §n real time at 9.87, 6.96¢
or 55.5 vector measurements per second, depending on the

satellite bit rate, and st 0.7 vector measurements per second
in the tage recorded channel. As the fnstrument shifted oftset
tield ranges, tile tirst 59x data points taken after the shift
were affectea in an unders10od, und thereforg corepttable, way.
Also, the inttrument housing was eguipped with an electric
heater that introguced a correctable offset field when it came
on. Further, the z¢v0 0f{set on each sensor drifted slowly (on
timescales c¢crpapred to 6 hours) as a function ot sensor
electronic temperature, By wusing simultaneous fluxpate and
rubidium magnetdreter data fron the GSEC experiment
(68-014A=15), this offset correction could be determineg within
glus or minus 3 nT over most of the spacecraft orbit.
Temperature plots are avaitlable from NSS0C tor orbits 3t ang
thereafter. During low-temperature times, offsets were as much
as 10 nT. More details reyarding experiment design may be
found in Berjamin, €, R.s #nd R. C. Snare, "A magnetjc field
instrument for the UGO-E spacecrafte ™ 1EEE Trans. on Nucl.
Scier Ve NS=13s N, 6+ pp. 333-340, December 1966,
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INVESTIGATION NAME- PLASMA wAVE DETECTOR

NSSDC 1D~- - 6E~014A=24 INVESTILATIVE PROGRAM
CUDE EE~E, SCIENCE
INVESTIGATION OISCIFLINE(S)
PARYTICLES AND FIELDS
MAGNETOSPHERIC PHYSICS
PERSONNEL
Pl = GoMe CROOK GAINES M. CROOK ASSOC
01 = Fol. SCAHF TR SYSTEMS GROUP
01 - R.W. FREDERICKS TRW SYSTENS GROUP
U1 ~ $.M. GREEN TRw SYSTEMS GROUP

BAIEF DESCRIFTION

Yhe plasma wave derector included five electric dipoles
and three orthogonal search-coil maghetometers mounted on &
6.7%m  boom, The three $.5-m orthogonal electric dipoles were
normal to the planes of the magnetometers. Each of the
orthogonal ccmponents ot the dipole and megnetometer was
sampled simultaneously tor 9.2 s through 15X bandpass filters
in the fclicuwing sequences 0.5%6, 1.3, 3.0+ 7.35, 14.5, 30.0,
and 70.0 kHz tor each dipole concurrent with 0.56s, 0.56+ 0.56¢
.56, 7648, 70,0, and 70.0 kHz for each magnetometer. Repeat
time {for this Sequence was 3.26 min. Onboard autocorrelation
was performec between eath elestric field and magnetic fiela
measurement . The renaining two boom=mounted dipoles were
collinear, differing only in length, £ach dipole was monitored
through a 2(0~hz 16X filter tor 2 s once every 9.2 s. In
addition to the digital data, 1~ to 22-~kHz electric field aata



taken from one eagin dipole anc¢ ylelging pewer spectrux
intoraation for that axis were continuously monitored by a
special purpose snalog telemetry system, Thresheld sensitivity
of these wmeasuresents was telemetered with the digival dats,
Intense emissions below 3 kHz and above 22 kHa ~ay still have
been detectable, The eaperiment operated normally, but much of
the duta returned after Auril 1963 were of poor quality due to
a transeitter faflure., More ocet2ils regardirg experivert
design may be found in Crook, G, M,s et 3l.s "The 0G60~8 plasma
wave detector = insteumentation and in=flight operation,® 1EEE
Truns. on weosci. Electron,, v. GE~Te N 2/ £ps 120~135, April
1969, 4550C has  all the wuseful data that exist fros this
jnvestigation.
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INVESTIGATYION NAME= 80 KHZ TO 3.8 MHZ SOLAR RADIO ASTRONONY
IN EIGHT STEPS

NSSDC 1P~ 6FE-014A~20 INVESTIVATIVE FROGRAM
CODE EE~E, SCLENCE
INVESTIGATION DISCIPLINE(S)
SOLAR PHYSICS
PERSONNEL
Pl = F.T. HADDOCK U OF MICHIGAN

HRIEE DESCRIPTION
This experinert,

used prirarily to observe Type-2 solar
ragio bursts,

consisted ot a 9.12-m monopole antenna and »
step-frequency superheterodyne vreceiver tunable through the
efyht trequencies of 0.05, 0,10, 0.20, 0.35, 0.6C, 0.90, 1.80,
and 3.50 MHz in Y.2 s (1,152 s at earh freguency, regaraless cf
spacecratt telemetry rate). This experiment operated both
guring real=-time coverage and during tape-recorded coverage.
The experiment pockage was Locateo in solar oriented experiment
package (SOEP) number 1, with the monopole antenna oriented
terpendicular to the earth-spacecratt-sun plane (+X direction).
The recejver bandwidth was 10 kHz (6-dB points)s and the
irtermediate frecuercy staqe had &n automatic gain centrol
yielaoing o dynamic range of 44 dB8. TYhe output ot the detector
was filtered with o time constant of 0.21 s, A solia-state
fcur~level nofse generator was connected in ploace of the
antenna for inflight calibration every 9.85 min (36.9 s were
required for calibration). The receiver operated in efither of
twvo modes. during normal operations the receiver was stepped
through the ejght d{requencies, Ir 3 nonstepging modes, the
recejver was locked on only one of the available freauency
¢hannels, The radioreter pperated in the stepping sode except
for the periods April 25 to June 1¥, 1968 (3.5 Mkz), Septemper
17 to 14, 1964 (0.6 MH2z), and Decerber 15 to 17, 1969 (0.6
MH2). when the receiver was in the stepping modes the eight
frequency steps constituted a subeycle of 9.2-5 intervals.
when the spacecratt was operating a2t the 1-kbs telemetry rate,
three data samples were taken during each frequency step.
These data somples were taken for intervals of 3.31 or 4.37
postoetector time constonts. Once during a main cycle (6%
subeycles ot 9.8) min each)s & calibration cyclte (fcur
subcycles ot eight freguency steps each) was run. Both
{rpulsive and nonimpulsive interference occurred, with the four
lowest frequency channels usually being atfected by some
jrpuisive {ntertererce assumed because of other experimerts
onboard the spacecraft. Nonimpulsive interference, manifested
as permanent noise levels higher than preflight receiver noise,
occurred in  the case of the 1.40- and 0.35-MHz channels, The
system stability was checked approxirately every 2 months frow
¥arch 1968 through December 1969, and the output levels were
found to be essentfally constant, with a few rercent variation.
Mere details regarcing sxperiment cesign way be found ih Mac
Rae;, B. D.., "Instrumenctation tor rauio astronomy measurements
sboard the 000-5 spacecrafts," Réport, University of Michigan,
Ann Arbors September 20, 19648 (TRF BCZ270).
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INVESTIGATION NAME~ MAGNETIC SURVEY USING Tal MAUNETOMETERS

NSSDC ID- 68-014A=15 INVESTIGATIVE PROGRAM
CODE EE~B, SCIENCE
INVESTIGATION DISCIPLINE(S)
PARTICLES AND FIELODS
MAGNETOSPHERLIC PHYSICS
INTERFLANETARY PHYSICS
PERSONNEL
Pl = J.P. HEPRNER NASA=GSFC
0l - 8.6, LEMLEY NASA-GSFC
01 - M. SULIURA NASA-GSFC
01 = To.le SKILLMAN(NLA) NASA~GSFC
01 ~ R.M. CAMPBELL(NLA) NASA~LSFC
BRIEF DESCRIPTION

fthe primary objective ot this experiment was to study the

geomagnetic field ard its interactions with the environment.
The detector system consisted of a triaxial {fluxqate
maghetometer arid two dual-cell, optically pumpeéd,
self-oscillating, rubidiom~87 vapor magnetometers. soth

Aounted on beéas 10 minimize effects cf
The triaxial fluxgate magnetometer provided
simultaneous measurements ot the three magnetic field vector
components in the range 0 to plus or minus 4000 nT {over a
frequency range ¢f ¢ to 120 Hz). A 10-nT intlight calicratijer

ragnetometers were
spacecratt fields.

65

was applied ¢n coemand as a check on sensjtivity changes. The
accuracy was glus or minus § nY (checked by means of inflight
comparison with the vrubidium wmagnetometers), The saspling
rates were 1,7, 7, 5%, and 111 samples per second per anis.
The tluxgate sugnetoneter worked properiys with no degradation,
throughout the active Llife of she spacecratt, The rubidiue
vapor magnetoseters provided scalag measurements of 1the
vagnetfc tielo megnitude, However, a triapnial coil system vas
built into the sphere surrounding the rubidium magnetometers to
aliow vector measurements to be made. On comwand every 295 s,
each coil applijed & ¢30=-nY fields then a ~10-n¥ ficla to the
rubfciue  eagretometers. Kesultant changes §n the scalar field
being measured made it possible to compute the field direction,
This uasg used to monitor the output of the fluxgate
ragnetometer a5 & check on 2ero drifts. The rubidfua vapor
magnetometers had an absolute accuracy of plus or minus 0.5 nT,
The magnetometer system had three outputs. The first output
phase~modulated the 4&0~-kliz subcarrier on the 0G0 5 special
purpose transeitter, The range of this output was 3 to 85.7 n¥
over the frequency vrange 20 to 60C Hz. The second cutput
directly modulated the 060 special purpose transmitter. The
range of this output was 42,8 to 14,000 nT over the frequency
range 300 tc 100,000 Hz, The third output consisted of
mainframe digitized data. The range of this output was 3 to
50,000 nT over a frequency range of 20 to 350,800 Hz. The
sampling ratr of the mainframe rubidium dats was 1.7 samples
rer second, The sampling rate of the special purpose telemetry
data was arbitrary. Usually 6.94 samples per second were used
fn yround data grocessing. Sfx Jeeks after launchs the
frequency counter failed, thereby causing Loss of the mainframe
digitized date output of the rubidium magnetometer system. The
rubiaium magnetometer system was operating whenever data from
the special purpose telemetry were being recorded. Howevers
this telesketry system was operateoc only 30X of the time, A
pronlem that developed with time ond had an etfect on the
quality of the rubidium dats was a lamp asciliation of one of
the two rubidium maynetometers. This led to turning ott the
ralfunctioning rutioium magnetometer in April 1968, With this
magnetometer off, the operation was normal but caused the
rubidium system to have larjer null zones. As a result, some
cf the data pare either of lower quality or absent, By the
nature of {luxgate magnetometers sithout tlippers on
non=spinning spacecrafty, @ 3-nT drift could be expected in one
orbit. Thus, the accuracy of the fluxgate data after
correctiorr was at best 1.5 to 3 nT. More details regarding
experiment design may be found in Ledleys B. G.s “Magnetometers
tor space measurements over a wide range of fiela intensjties,”
Revue de Physique Appliqueés, v. 5, pp. 164~168, February 1970.
NSSDC has all the data that exist from this investigation.
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INVESTIGATION NAME~ SOLAR X~HAY EMISSIONS

NSSDC 10~ 6E-0314A-23 INVESTIGATIVE PROGRAM
CODE EE-B, SCIENCE
INVESTIGATION DISCIPLINE(S)
SOLAR PHYSICS
PERSOANNEL
Pl = ReW. KREPLIN US NAVAL RESEARCH LAB
0 =~ T.A. CHUBE US NAVAL RESEARCH LAB
01 = H.D. FRIEOMAN(HETIRED) US NAVAL RESEARCH LAB
0y - C.S. BOMYER U OF CALIF, LERKELEY

BRIEF DESCRIPTION

This experiment consisted of a
connected to an eight-channel pulse~height analyzer. The
detector operated only at altitudes greafer than 60,000 ke
within the spracecraft’s highly eccentric orbit. The resulting
data cover about three-quarters of each 2.6-day orbit. The
tdetector package was continuously oriented toward tvhe sun. The
groportional counter was filled with a mixture of xenon (97X)
and carbon dioxide (3%X) at a pressure of 204 ¢m Hge The
window, with a diameter of 0.250 in. (0.635 cm)s Gonsisted of
1 mil  (C.€254 cm) of beryllium overlaid with 1 mil (0.00254
cem) of aluminum, The pulse~height analyzer separated pulses
trom the proportional counter into efght energy channels,
ranging initfslly from 2 to 20 kev. The energy levels of the
eight channels changed continuously after Launch, stabilizing
at approxirately 4 to 40 keV by July 968, Intlight

proportional counter

calibration was carried out tuice during each orbit, using an
fron-55 source mounted on a movable arm, The detector was
grovides with no means tor rejecting particle counts. The

beryllium-window particle thresholds were 170 keV tor electrons
and 5.5 HMeV for protons. Nominal quiet-time background count
rates were about one count rer second due to penetrating cosmic

rays. Occasijonal particle interference due to the outer van
Allen belt was obseeved, and the data are not usable during
energetic sclar gproton events, At the slowest spacecraft bix
rate (1 kbs), a complete eight-channel readout was obtained
every 4.6 5, dats having been accumulated for 2.295 s. These
values were decreased progortionately for spacecraft telemetry

rates of B and &4 kos, HNSSOC has all the useful data that
exist from this investigation.
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INVESTIGATION NAME= COSMIC~KAY ELECTRONS

HESOC lde Ba-0laA-(Y INVESTIUATIVE PROGRAYN
CODE Eb=8, SCIENCE
INVESTIGATION DISCIPLINE(S)
COSMIC RAYS
PERSONNEL
" o= p, REYESR u 9F CHICAGO
Dl =~ C.¥, FAN U OF ARIZONA
DY = Juds LOHEUKELX U UF CHECALD

BRREF DESCRIPTION

This exgceriment meisured the flux and energy spectrum of
electrons with ener)fes betueen 15 and 45 MoV, ang fluies of
protens with energies tbtetween 9¢ ard 116 Pev ura 1338 ard 169
Rev. The detector used was a particle telescope composed of a
scintiliation counters, o gas Cerenkov counter, a soliu state
oetector, and & cesium Todfde scintillation counter surrounded
by teo plastic scintillators. The experiment was turres cr
enly when the satellite’s Acltvatin parameters Lo was greater
than 12, The enperiment was tully operational when the
spacecraft was put  In o standb)y status on Dctober &4 3IV7).
NSSDC has atl the cata that exist from this investigation, The
exferiment was reattivated froe June 1 to July 13, 1972, Hore
oetails regarptng experiment desiyn may be found in L'Heureux,
Jevr €. Y. Fany and P, Meyers, "The cuiet~tine spectra of coswic
ray electrons ot enrergies betueen 10 ana 200 heV Observed on
030-5" Apre Jus ve AT1s n. 27 PRLYs pRe 363376, January 18,
19712,
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INVESTROATION MAME~ TRIAXIAL ELECTRCN ANALYZER

NSSDC 1D~ Gh=DloA=-1i INVESTIGATIVE PROGLRAN

CIDE £E-8, SCIENCE

INVESTICATION DISCLPLINECS)
SPACE PLASMAS
MAGNEYOSPHERIC PHYSICS
INTERPLANETARY PHYSICS

PERSONNEL
PL = K.,
Q! « 1.0,

BRIEF DESCRIPYION
In this experiment
127-deg electrostatic

0GILVIE
wILKERSON

NASA=GSFC
U OF MARYLAND

electrons were analyzed by three
analyzers «ith channeltron detectors.
They were mourted in {ined position with respect to the
sgpacecraft  bhody. Look directions of the mutually orthogonal
detectors formed eclul angles to the earthesatelliite line, and
always pointed away from the earth, Each analyzer was stepped
simultaneousiy threugs 34 energy wirdcuws with center energies
of 10, 25 4%, 80+ 130, 210, 330, 550, H9J, 1400, 2300, 3800,
and 9900 eV every 23 s, Fach «indow was sampled for 1.1% s,
ard 7he actual la-step simultaneous sequence was completed in
18.85 s. Cach detector hau a 1C-dey atceptaice cone., A
raitoactive source was used to calibrate each fnstrument in
thight, and cross~calibration was also achieved, The
frstrument was cperated only on the cutward hound portior ef
rach  orbit because 0of a spacecraft heat protilem. ODegradation
©t the channeltrors Limnited useful cperation to only about 30
days. with increasingly poor oata quality received towsrd the
end of the operation period. Detector sensitivity starteo ai
astout 1.35 particles per (sq em s S¢r keV), and extended over §
orders of magnitude. Nore details regarding erperiment design
®ay pe ftound ir Ling, D. L., ard N, Mcllwraiths "Planra
electron detecter using an open electron multipifer,” {EEE
Trans, on Nuecl. Sef., v. NS=13., n.le pge 511-584, February
1966.
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INVESTIGATION NAME~ PLASMA TEMPERATURE, DENSITY AND FLUX

NSSDC 10- 6B~01AA=(2 INVESTIGATIVE PROURAR
CADE EE~B, SCIENCE
INVESTIGAYTIUN DISCIRLINE(S)
SPACE FLASMAS
MAGNETOSPHERLIC PHYSICS
PERSONNEL
Pl = R,C. SAGRLYN LSAF GEQFHYS LAR
ol = N, sniboy USAF GEOPHYS LAB

ARIEF DESCRIPTION
This experisent

potential frobes,

They were mount=a

consisted of two spherical retarding
one each for electron and son ohservatiers.

on 1-x bouss extenting along the Y~axis of
the spacecratt, generally opposite the Spacecraft velocity
vegtcr. There were ?.5-cwm  scherical resh jgrids for bcth
sensoess & second internal grid f6e one of the sensorss, ang a
spherical coliector about 3 cem in diameter, Five modes of
c¢reration provicee current ang voltayge curves for rach sensar,
from these curves ore could calcutate gensity (1.0E0 to 1.0E6
carticles/ccl, temgerature (7E2 to 1,065 deg K)¢ anu energy (2%
to 2.000 kev) for both idoas and electrons. Spacecratln
pctentialy electrer flux (M5 to SE11 electrons/sa cea=s)s arc

[23

proton  tlus  (1.06% te 1,8E1) protons/sq ca~s) coulu also be
zeasured, A failure in the experiment power supply 2 weeks
after luunch coused severe pegrasation ana preventes the

agquisition of uselul data,
B L A Y 3 T R

INVESTIGATION NAME~ LUW-ENERLY INTEGRAL SPECTRAL

REASUREWENY
NSSPEC Ib= bo=013A=0) INVESTICATIVE PROURAP
LUBE EE-Bs SCLONCE
INVESYIGAYION DISCIPLINE(S)
SFACE FLASMAY
MAGNETOSPHERIL PHYSICS
PERSONNEL
Pl = L,F. SLKHL NARA=LSF(
Al = L MALER NASA-GSFC
ERIEF DESCRIPYION
A plarsr multi~grio  sensor proyrimsed a5 a retaraing
cotential analyzer vas used to observe the directional
intensity of the electron and ton components ot the low-energy

plasea in  irterplonetary Spate ant near earth., Spettra were
obtained for both {ons and electrons §n the eneryy range fros 0
to 500 eV. A complete spectrum was obtained every 16 or 125 $.
The eaperiment worked continuously from Taunch wuntil the
spacecraft was turned aoff. Yhe nature at the data set 15 such
that time aliasing could prove to he a Liaitation, However,
hourly averages from this experisent published in 4, Geophys,
Resos v, 754 ppe HI0D2~611D0s Novenber §970, go agrze with Other
measurements from the spacecratt, Data trom this investigation
no tonyer exist,
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INVESTIGATION NAME= LIGHT L1ON MADY PAGUNETIC SHLCTROMELER

NESDE 0= Gir=0laA~1Y INVESTILAYIVE FROUNAN
LODE EE=-8. SCIENCE
INVESTIGATION OISCIPLINE(S)
SFACL FLARRAY
PARTICLES AND FIELOS
BERSONNEL
Pl = Guwe  SHARR NASA HEADQUARTERS

LOCKHEED PALO ALTOD

01 =~ To). CROWYHER(NLA)
RR1S LOCAHEED PALC ALTD

01 = KoKa HARRI

BRIEF DESCRIFTION
This experiment wWas der caned to determine the
cencentratior of Light don species in the topsige fonosphere
and exosphere and to pessure these concentrations throughout
the plasmasphere, The cxperiment was also designed to monfitor
the locatiors of the plasmapause, ragnetopauser ond bow shock,
The instrument consisted ot an automatic multiranged
magnetic-focus fon mass spectrometer, The f{nstrument was
capable of measuring singly ionized atomic oxygens, hydrogens
and helfum concertrations, A cueplete measurement of these
concentrations plus a catibration was completed in 4.6 3. The
sccuracy of the measured dato was estimated to be 10%, The
fnstrument w&s mounted on the spacecratt so that the veloacity
vector was essentially normal to the instrument acerture. The
frastrument acouired useful cata from Launch until May 31, 196Y%.
fn early July 1967 the instrument was turned off oue to
dgygradation ¢f the eiperiment seénsing element, More details
reqarding  experiment design may be tound wn Harris, K. K.» and
e We Sharp, “060-5 ifon spectromeéter,* 1EEE Yrans. oh Geosci,
Electron.s v. GE=T, n. 2/ pn. 93-98, April 1989, NSSOC has the
one data set gencrated from this investiyation,
comonee QG0 5s SIMPSON-wmenmremmwsc
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INVESTIOATIOM NAME» LOW~ENERGY HEAVY COSHIC~RAY FARTICLES

NSSDC 10~  or-014a-27 INVESTILATIVE PROURAM
CODE EE-¥, SCIENCE
INVESTIGATION DISCIRLINE(S)
COSNIC RAYS
FERSONKEL
Pl = J,A. SINMPSON U QF Cnitawo

ORIEF DESTRIPTION

This experiaent was designec to detect particles in the
energy rangs 2 (0 50 HeV/nucleor and to accomplish the
tollowing: (1) examine the shape of the aitferential energy
spectrum, (27 extend the measurement of relative abundance of
the elements up through {ron, (3) search tor nuclei of very
high charge (2 eguals 5 to 50), ana (4) exteng observations of
very heavy nucled ftrom solar flores to 2 heV/nucleon. The
telescope (three cotlinear sensors surrounded vy an
spticoinciderce cup) was used in conjunction with & S12-~channpel
and 3  f024~chsnnel analyzer. The experiment was tonsidered
¢perational  and transmitting data when the spacecraft was
furasa off in Octover 1%71. The experiment was reaciivated
tetween June 3 . and July 13, 1972, For further detasis, see
Mogro<Camgero, A., and J. A, Stimpsons 2p,. J.s v, 2080 p. T
1976,

ORIGINAL PAGE 5
OF POOR QUALITY



wnmmmon G40 5, SHITHeeewennemansnmnenn -

INVESTIGATION HAME=~ TRIAXIAL SEARCH~COIL MAGNETOMETER

N5SSDC 1D~ 6A-014A-1é INVESTIGATIVE PROGRAM
CODE EE-8, SCIENCE
INVESTIGATION OISCIPLINE(S)
PARTICLES AND FIELDS
RAGNETOSPUHERIC PHYSICS
INTERPLANETARY PHYSICS
FERSONNEL
Pl = EJde SMITH NASA=JPL
01 = R.E. HOLZER U OF CALIF, LA

BRIEF DESCRIPTION

Yhe UCLA~JPL Search coil Magnetometer sampled asbient
fiely fluctuations from 0.01 to 1000 Hx in two modes, The
trianial search coils mounted at the end of a 6.3«n boow
trovided tefaxfsl waveform data in three bands, from 0.03 to
0.1 Hzs 0.1 to 0.3 Hz, and 0.3 Hz to cutott, which depended on
sampling rate, fer bit rates of §, Es» Or 64 hbss the cutctt

wias DePs 7+ Oor 55 Hz, respectively, Signals from the triaxiat
search coils were also sampled by seven comb fi{ters with
center frequencies ot 10, 22+ 47, 100, 216+ 467, and 1000 Hz,
The time required fcr a complete triarial spectrur analysis (21
vato values) was B.06s 1401, or 0,126 s» also depending on the
satellite bit rate. Interference occurred between the
seven-chanpnel spectrum analyzefr &nd the broadband chunnels,
seriously deégrading the broadband signals throughout the
operational Llife ct the experiment., The experiment operated
adegquately throughout the mission. More detajls regarding
experiment design wmay be found in Frandsen, A. ¥F. A.» et al.,
"060 searth coil magnetometer experiments,” IEEE Jrans. on
Geosci. Electron.s v. GE=7o» n. 2, pp. 61-T45 April 1969,
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INVESTIGATION NAME=~ PLASMA SPECTROMETER

NSSDC 1D- gN<-014A~17 INVESTIGATIVE PROGRAW
CODE EE~R» SCIENCE
INVESTIGATION DISCIPLINE(S)
MAGNETUSPHERIC PHYSICS
INTIRPLANETARY PHYSICS
RERSONNEL
PI ~ C.W. SNYDER NASA=JPL
0l - M.M. NEUGEBAUER NASA=JPL
01 - J.L. LAWRENCE, JRH. NASA=JPL

BRIEF DESCRIPTION

TuWo patrs of detectors, one mounted on a solar panel

always faeing the sun and one mounted on the spacecraft Hody
always fagcing radially away trom the earth, were used tc
measure the amnlent plasma in the vicinity of the spacecraft.
Positive dons and electrons could be measured by the 120-deg

curved=plate electrestatic analyzerse with a S-deg ccnfcal
tield of view in 128 energy-per~charge channels Llogarithmically
equispaced tram 2.54 to 16,900 eV, Positive fons were aiso
measured by faraday cups with a 2C~deg field of view in one
energy-per-charge channel from (€0 eV to 31,000 eV, Each of
the two Faraday cup~electrostatic analyzer combinations was
capatle of making two plasza flux and angle of +flow
reasurements, ana cone proton density, alpha particle density,
bulk speed, and temperature measurement about every 10 s at &8
kbs. buring aimost all the time the spacecraft was in the
solar wind, only the solar-panel-mounted sensor pair was able
to make the wusual solar wind plasra parameter measuresents,
This sensor pair Was capable of being operated in three
different measurefent modes tor positive dons and for
tlectrons. However, the one used most often was tor positive
ions and wa$ capable of the time resolution described above.
Electrons were measured only occasfonally. The electrastatic
analyzers suffered data deyradation drom sensitivity scale
switching which caivsed the Loss of frowm ) to & erergy channels
and trom photoelectrons Lleakiny 1into the detector through a
slit in  the electronfes-detection assembly, which resulted in
degradation of up to 20 channelss, centered about 348 eV,
correspording to sclar wind velocities trom 320 to 400 km/s.
Scale~seitching transients atfected the alpha dats most often.
Phatoelectron contaminstion affected the location ot the groton
peak tlux most often. DOue to these etfects, errors appeared in
the calculated parareters of tesgeratures bulk speeds, ang
density» but not angle flow and plasma flux. ¢lasma paranmeters
were calecutated by dning an iterative caleulation involving
ccrrection of . the Faraday cup density and anple by the proton
bulk speed, ahd correction of the curved-plate~detervined bulk
sceed by the Ffaraday-cup-determined angle of tlow. Flasks
paraneters produced by production processing from this
instrument were generateéd by dcirg a convected {sotrecpic
Boltzmann fit to the data points using Hermite polynomials.
Results agreed favorably with least~square~fitted caleulations.
It should be acded that the sources of error discussed here
were observed in  solar wind measurewments. Mcdre details
regarding enperiment design may be found in Grahséms R. A.. and
F., E. Vescelus, “0G0-E plasma spectrometer.,” Instrument Society
ot Amerfcns, 13th National Aerospace Instrument Symgosius
Proceedinass San Diego, Calif.., pp. 111-153, June 13-16., 1967
(TRF  003122), NSSDC has alt the useful data that nov exist
from this investigation.
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INVESTIGATION NAME~ MEASUREMENY OF THE ABSOLUTE FLUX AND
ENERGY SPECTRUM OF ELECTRONS

- -

NSSDC 1D~ 68-014A~12 INVESTIGATIVE PROGRAM
COPE EE-8/CO-0Ps SCLENCE
INVESYIGATION DISCIPLINE(S)
COSMIC RAPS
PERSONNEL
Pl = HeCa VAN DE HULSY HUYGENS LAB
01 - »p. TANKA NEVHERLANDS INSTITUTE
01 = M.N. LIND NETHERLANDS INSTITUTE

BRIEF DESCRIPYION

This experiment measured the absolute flux and energy
spectrum of energetic galactic cosmic ray electrons (0.5 to 10
GeV) which are telfeved to be the source of synchrotron
redistion which causes the nonthernal galactic redio noise.
Prutons (20 to 100 GeV) and Qamma rays shove 500 MeV were also
®easured, The instrument consisted of three coliinear
scintillators separated by lead and alusinum slabs,
respectively, and placed on top of a high density lerd=glass
Cerenkov counter. A surrounding plastic scintfliator
snticoincidence sensor was also  used. The experiment
functioned normally throughout the nission. See Rogowskis, L.
Kor et al.s JEEE Trans. on Nucl. Sci.o n. 1, p. 352+ 1969, for
further detafls.

cencsee 0G) S WEST, JR i ==eccrecnccrrmccunsnnnrtnennerscepenenn

INVESTIGATION NAME= cLECTRON AND PROYON SPECTHOMETER

NSSDC 3D+ &E-Q14A~06 INVESTIGAYIVE PROGRAM
CODE EE=8+ SCIENCE
INVESTISATION DISCIPLINE(S)
SARVICLES AND FIELDS
HAGNETOSPHERITC PHYSICS
PERSNANNEL
Pl - H.I, WEST, JR. LAWRENCE LIVERMORE LAD
0l =« R.G. D'ARCY, JR.UNLA) BARTOL RESEARCH FOUND
01 - L. MANN LAWRENCE LIVERMORE LAB

BRIEF DESCRIPTIION

This experiment was designed to measure the spectra,
fluxes, and directional properties of electrons, protons, and
alpha particles. Electrons were sensed by solio-state
detectors within each of two permanc/it-aagnet spectrometers.
These spectroveters measured electrons in narrow engryy windows
centered at T9, 158, 266« AT9, 822, 1530, and Y820 kev.
fProtons in six contiguous energy intervils (at 0.23, 0.57-
1.35+ 5.6, 14, and 43 MeV), alpha particlei it three contiguous
intervals (at 5.9, 22.7, and 56.4 PeV)s and electrons above 4
MeV were separately measured by a four-sensor, soliad-state
telescope. This telescope wap physically located inside the
larger of the two electron spectrometer magnets and in line
with the spectrometer entrance aperture. Protons between 100
and 150 keV were also measured by & single solid-state cetector
adjacent to the telescope. The instruments were Mounted on
OPEP 2 and had their apertures looking perpendicular to the
radius vector trom the carth. OPEP 2 was rotated back and
forth about this radjus vector through 230 deg at 3 deg/s, thus
permitting the determifintion ot particle directionat
distributions, fFor & given species~energy channelr detector
accumulations wire telemetered once each 4. &, or 16 main
fraes (one main trame = 1,152, 0.144, or 0.018 s for telemetry
rates of 1., &, or 64 kbs) depending on the channel. The

experiment worked normally as (long as data were telemetered
from 060 5. Thuss nearly 1002 coverage was obtained between
March 1968 and August 1971. For further details, see West et

al., J. Geophys., Res,» v. 78, p. 1064, 1973.
AAANGRRARIIRNAANAASRRRNRANS AR PROGNOZ Snontensdaddntsanteddnntad
SPACECRAFT COMMON NANE~ PROGNOZ 3

ALTERNATE NANES- 6364

NSSPC iD= 73-009A

LAUNCH DAYE=~ 02/71%/73 WEIGHT~ KG

LAUNCH S31TE~ TYURATAM (BAIKONUR COSMCDROME)» U.S.S.R.

LAUMCH VEHICLE- A=2-E

SPONSORING COUNTRY/AGENCY
U.5.5.8, 1K1

INITIAL ORB1T PARAMETERS

ORBLY TYPE~ GEQCENTRIC EPOCH DATE- 02/16/73

ORBLIT PERIOD- 5783. MIN INCLINATION- 6%, LEG

PERIAPSIS - 590. KM ALY APQAPS IS~ 200000. XM ALT
PERSONNEL

pPH - UNKNOWN UNKNOWN

ps - UNKNOWN UNKNOWN
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DRIEF DESCRIPYION

The wpacecraft carried instruments to measure solar X
rays and gamma rayss plases, and epergetic particles, The
complete paylowd description was not provided,

wwmmmmm PROGNGY 3 LOUACHEVSemmrenmmucnnmurnireanmnrmennssnnesns
INVESTIGATION NAME~ ENERGEVIC PARTICLE DETECTORS

NSSOC 10= T3-00%A-C1 INVESTIGATIVE PROGAAN

SCIENCE

INVESTIGATION DISCIPLINE (5)
PARTICLES AND FIELOS
MAGNETOSPHERIC PHYSICS
COSMIC RAYS

PERSONNEL
Pl = YU. 1.LOGACHEY

BRIEF DESCRIPYION

This finvestigation wutiliged two
detectors and two gas counters/plastic scintillaters to measure
eneryttic electron and proton fluxes perpendicular to the spin

ROSCOW STATE U

axis. The silicon detestors had sensitive layers 50
micrometers and 3.E mm thicky and aluminum foil windows of &
ricrcmeters ana 0.8 mm, VThe etfective proton energy ranges
were 1 to 5 and 14 to 30 Me¥. Alpha particles and heavier

nuclei which deposited sufticient enesgy in the crystals vere
alse counted. Electron etficiency was very low (1£-4) and the
cosmic-ray backpyround rete tor wmultiply charqed nuclei sas
svaly (abour 1£-2 counts/s). Therefore, minor increases in
fluxes of solar origin could be observed, The fields of view
were tones ¢t appronimately 60~ueg full=angles ana the
gecmetric tactors were approximately 0.15 sq cm-xr, Protons of
energy above 40 MeV and electrons ahove 2.5 MeV were detected
by the plastic scintillators surrounding the gas counters. The
flun of electrons with energies between 4C ard 500 keV was
deterained trom the difference of counting rates of two type
$U1~2 gax counterss, one of which had a magnetvic tilter in front
of the window which deflected electrons of energy below 5060
kev. Electrons ot enecygy above A( keV, and protons of energy
above 0.8 MeV coula penetrate the counter windows. The
background counting rate wac reduced by the wuse ot the
arti=coin¢idence scirtitlators surrcurding the counters. The
minimum electron tlux detectable was 1 electron/{sq cm sr s).

RONAARANRRCAR NI ARRANRE AN AN Oeh SSCUBED ACRabaanendhoddddindeanad

SPACECRAFY COMMON NAME=- S-CUBFD A

ALTERNATE NAMES~ 55S~-A, EXPLORER 45
5298

NSSDC KD~ 71-096A

LAUNCH DATE- 11/15/71

LAUNCH SITE= SAN MARCO PLATFORM,
LAUNCH VEHECLE- SCOUT

WEIGHT= 114. KG
OFF COASY OF KENYA

SPONSORING COUNTRY JAGENCY
UNITED STATES HASA-O0SSA
INITLAL ORBIY PARAMETERS

ORBIT TYPE~ GEOCENIRIC EPOCH DATE= 11/16/7)

ORBIY PERLIOD- #69.3 MIN INCLINATION= 3.5 DEG

PERIAPSIS~ 2264. KM ALY APQAPSIS~ 27031. KM ALT
PERSONNEL

P ~ G.W. LONGANECKER NASA-GSFC

PS5 = R.A. HOFFMAN NASA=GSFC
ORIEF DESCRIPTION

Explorer 3% was designé to perform a wide variety of

investigations within the wmAgnetosphere with regards to
particle fluxes, electric ftieldse and ragnetic tielos. Its
prisary scientafic objectives Mere ) to study the
characteristics ang origin ot the earth's ring current and

development of the main-phase magnetic storms, and (2) to study
the relation between magnetic stcrms, substormss ano  the
scteleration ot charged particles within the inner
magnetosphere. To determine the major vave-particle
frteraction mecharisss, directional measurements ot protons,
electrons, and alpha particles were made over a Wide energy
tanje, and dec anc ac electric and wmagnetic fields were
measured. Explorer 4% had the capability for complete inflight
centrol of the dato format through the use of an conboard set cf
stored program  instructions. These instructions governed the
tollection of data and swere reprogrammabile via ground command.
The comsand syster handled 80 commands tor controlling the
spacecraft and experiment functionss as well as for flight
progeram Lloads tor the data processing system. The antenna
system consisted of four dipole antennas spaced 90 deg apart on

the surface of the spacecraft cover. Ihe satellite contairec
two teansmitters, one for digital (PCM) data at 446 hes, and
the ather for efther the digital data or wideband analog data
fraor 30 Hz to )8 kHz from the ac electric tielo probes and from
one search coil sensor. The satellite power system consistec
af a recharpeable battery and an array ot solar cells. The
spin rate was about 7 epm. and the spin axis lay in the
sgacecratt orbftal gplane which was agproximately the same as
the earth's equatorial plane. The initial local time of apogee
was.  about 21,8 h and the line of agsides moved around tovard
the sun at an initial rate of 12 deyg per mronth. The satellite

semfconductor silicon
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was operationally turned off on Septembér 30, 1974, after
approuimately 3 years of successtul and productive operation.
A coordinated serfes of papers describing the satellite and the
experiments way contained in J. Geophyss Res.r Vo THs ne 220
August 1973,

wenenun SaCUHED As CAHILL, JRoemwmmeressvencnnconmnncnncassnnnnn
INVESTIGATION NANE= FLUKGATE MAGNETUNETERS

NSSDC 1D~ 71-096A-04 INVESTIGAYIVE PROURAM

CODE EE«bs SCIENCE

INVESTIOGATION DISCIPLINELS)
PARTICLES AND FIELDS
MALNETOSPHERIC PHYS1CS

PERSONNEL
PL = Lidse  CAHILL, JH. Y OF MINNESGTA

BRIEF DESCRIPTION

This experiment was designec V0 measure the vector
magnetic field and fluctuations over the spovecrati®s orbit,
This set of magnetometers consisted of o triaxial tlugate
system, These, along with & commandable tlipper mechanism to
check zero levelss were housed in the sphere at the end ot the
single booce extending 76 cm along the spin anis. This syrtem
measured the vector magnetic field from dec to 10 Hz with a
sensitivity of less than § nT, The mugnetic field was sampled
30 times each second. The experiment functionea normally untit
the Lluatter cart of March 1973 when a svitch in the spacecraft
analog mulriplexer began to fail. No useful datas were obtained
after that time.

mmemeen S=CUBED As CAHILLs JR.==mosmcsmcmesrescnuecncomm e nmna

INVESTIUATION NAME= SEARCH COIL MAGNETOMETER

NSSDC Ib- 71~0%6A-0Y INVESTIGATIVE PROGRAM
CODE EE~8., SCIENCE
INVESTIGATION DISCIPLINE(S)
PARTICLES AND FIELDS
MAGNETOSPHERIC PHYSICY
PERSONNEL
P1 ~ Lo CAHLLL, 3R, U Of MINNESOTA
BRIEF DESCRIPYION
This experiment consisted of two pergendicular search
coil maynetometers, each mounted on 2 61~cm raaial boom. The
plane of one magnetometer was perpendicular to the spacecraft
spin axiss, and the plane of the other waz paratlel to the
spacecrafy spin axis. This system measured magnetic
tluctuations betveen 1 and 3000 Hz., The search ¢ofl outputs
were routed to sets of filters, each of which was nominally
sampled once cach second. The experiment tunctioned normslly
until the latter part of March 1973 when a switch in the
spacecraft snelog wultiplexer (which attects analog to digital
conversion) began to fail. After that time, the only reliable

data were analog hroad-band data.

mecemmw SuCUBED Ay FRITZ=mocmeomcmcocnmmnercnccmarccanncranmn-"

INVESTIGATION NAME~ S0LID-STATE FROTON-ALRHA PARTICLE

TELESCOVE

NSSDC 10~ T71-096A-02 INVESTIGATIVE PROGHRAM

CODE EE-8B, SCIENCE
INVESTIGATION DISCIPLINE(S)

PARTICLES AND FIELOS
MAGNETOSPHERIC PHYSICS

PERSONNEL

Pl = Y.A. FRIT2 NOAA-ERL

BRIEF DESCRIPTION

This euperiment contained two telescopes, each consisting
¢! two surface barrier solid-state silicon agetec¢tor elements.
The Low~energy ranye telescope had detectors of thicknesses 100
and 300 micrometers, and was mounted behind a 2.2~kL broom
magnet to sweep out electrons with energies less than 300 kev.
This telescope measured the flux of protons in six channels
covering the energy range 24.3 to 300 keV., The heavy ion
telescope had detectors of thicknesses 3.4 and 100 micrometers,
This telescope wuniquely identified the presence at protons,
alapa particles (2=22), and two gqroups of heavier ions.
{LisBe,B) anc (C,NeD)» plus dons with 2>=9. The heavy ion
telescope measured proton tluxes in six channels covering the
energy range 365 to 472 keV, and the fluxes of alpha particles
in the energy ranges 1.16 to 1.74 keV and 1.74 to 3.1%5 keV, 1t
measured the fluxes of Li, Be, and & fons in the rdanges 3.6 to
7.1 ReV, 61 to 9.7 MeV, and B.7 to 12.2 MeV, respectively, and
the tluxes ot Cs N, and O jons in the ranges 12.1 10 15.7 MeV,
15.6 to 19.2 MéeV, and 19.1 to 22.7 MeVas respectively. And it
measured the {tlux of 2>=% jons with energies > 20 MeV. In
addition, electrons of enerpy ogreater than U0 keV were
detected vin the coincidence mode of the los=encrauy range
telescope. doth telescopes were wounted at %0 deg to the
sateliite spin axis, and had tull conjcal viewiny angles of
about 11 deg. NSSDC has all the cato trom this investigation,
except the uncondensed tapes for the period from launch to May
1973. Further details regarding experiment parameters may be
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found in Longanecker, G. W. and R. A, Hot{mans, “Secubed=A
sgacecratt and experiment descrigtion,” J. Geophys. Kes., v.
T8s ne 22+ p.4711s August 1973, and in Fritzs T. Aees "The $5§
Solid State Proton Experiment, Part Iz design, operaticn and
celibrations® (IRF B337713, ano in FeKinnons J. A., and T. A.
Fritz, 5SS Solid State Proton Experiment, Part 11: mean energy
of a {infte energy passband,” NOAA Technical Memorandum ERL
SEL~44, Space Environment Laboratory., Boulder, Colorado, April
1976 (TRF H33795),

mevemme SeCUBED A+ GURNETJw=oncmrmencnrunrvcncnnnnonenasnennsann

INVESTIGATION NAME~ AC ELECTRIC FIELD MEASUREMENT

NSSDC D~ 71-096A<C7 INVESTIGATIVE PROGRAM
CODE EE-ls SCIENCE
INVESTIGATION DISCIPLINELS)
PARTICLES AND FIELDS
MAGNETCSPHERIC PHYSICS
PERSONNEL
Pl = D.A. GURNETT U OF 10wA
0l = N.C. MAYMARD NASA~GSFC

BRIEF DESCRIPTION

The electric dipole antenna consisted of two boom=-mounted
fraghite coated spheres, 14 [ in dianeter, with g
center-to=-center separation of S.08 m, Each sphere was
connected to a high-input-impedance (capacitonte approximately
equal to 10 pf, resistance approximately equal to S0 meyohms),
urity-gain preamglifier mounted c¢r the boom about halfuay
betseen the center of the sphere and the center of the
spacecraft. The axis of the antenna was perpendicular to the
sgpacecraft spin axis. The electronics tor the electric tield
experiment consisted ot a step-frequency analyzer anrd a
wideband receiver. The spectrum analyrer had tifteen
narrowband frequency channels with center frequencies
logarithmically spaced from 35 Hz tc 100 kHz and one widetarc
trequency channel with a bandpass of about 100 Hz to 1€ kHz.
The f{four highest trequency narrowband tilters of the step
frequency analyzer had bandwidths of plus or minus 7.5% of
their certer freqLencies and the remaining narrcwband filters
had bandwidths of plus or minus 15.0% of their center
frequencies. The filter outputs were sequentially switched
into an &0 df logarithmic detector with a measurement
sensitivity of 19 microvolts/m, The wideband receiver was ar
automatic gain control receiver with a bandwidth from 100 Hz to
10 kHz, The output of the wideband receiver modulated a
special purpose telemetry transmitter. The widebanc data was
recorded on the ground and then processed by a Spectrum
analyzer to produce high=-resolutijon frequency~time
spectrograms, The wideband system was normally operated one
orbit out of threes, but it could te operated cortinuously fcr
special perijods.
mem==we 5~CUBED Ay HOFFMAN-~—==-= S essemecsnna —————eeew mmmm————
INVESTIGATION NAME- CHANNEL ELECTRON MULTIPLIERS WITH

ELECTROSTATIC ANALYZERS

NSSDC ID= 71-096A-01 INVESEAIATIVE PROGRAM
Couvk EE-B»s SCIENCE
INVESTIGATION DISCIPLINE(S)
PARTICLES AND FIELDS
MAGNETOSPHERIC PHYSICS
PERSONNEL
PL - R.Ae HOFFMAN NASA-GSFC
0 - D.J. WILLIAMS APPLIED PHYSICS LAB
01 = J.F. ARENS NASA-GSFC
0 - L.R. DAVIS(RETIRED) MASMA-GSFC
01 = D.S. EVANS NOAA-ERL
0L ~ A, KONRADL NASA-JSC
01 = J.H., TRAINCR NASA~GSFC
01 -~ J.M. WILLIAMSON NASA-GSFC
BRIEF DESCRIPTION

This experiment used cylindrical curved-plate
electrostatic analyzers 1{in conjurction with channel electrer
multipliers to study don and electron directional intensities
in & or 16 contiguous energy intervals §n the energy range 800
eV to 25 keV. Under normal operation, the voltage sieps were
synchronized tc either the half gsoll or tull roll of the
satellite. dbual detector systems were used to extend the
dynamiz range of the instrumert. A comgplete set of
measurements was obtained every 64 s, This period was
regrcaranrable, There were two electrostatic aralyzers which
locked along the spin axis. @Hoth were capable of measuring
ions or eléctrons as selected by greund command. One measured
rarticles at 2 kev, the other at 5 kev., NSS0C has all the
useful data that exist from this investigation.

------- S=CUBED As MAYNARD—==mmmmmmmccmceceeeeeccecs e msnan

INVESTIGATION NAML- DC ELECTRIC FIELD MEASUREMENT
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NSSDC I0- 71-096A-06 INVESTIGAYIVE PROGRAM
CODE EE-B, SCIENCE
INVESTIGATION DISCIPLINE(S)
PPRYICLES AND FIELDS
HAGNETUSPHERIC PHYSICS
PERSONNEL
Pl = N.C. MAYNARD NASA=GSFC
01 =~ DuA. GURNETY S U OF I0WA

DRIEF DESCRIPTION

The electric tield
13.97~cm-dianeter metal spheres
booms with a 5.08~-k separation,
ditference betuween the spheres yielded electric fields vith a
sensirivity of 0.1 mV/m. The rotation of the spacecraf¢
allowed a two-component dc measurement to be made. Over most
cf the orbit the dc measurements were contaminated by
spacecratt photosheath-induced potentials and should not be
used for determination of dc electric fields. A calibration
plate on the spacecraft was used to change the spacecraft
potential, thus checking on sheath overlap ervors. In addition
to the dc¢ measurement, four rms spectrometer channels and a
broaa~band channel sampled low-frequency variastions. The rms
spectroseter channets sampled low~frequency variations from 0.3
to 1, 1 to 3, 3 to 10, and 310 to 30 Hz. About 1300 orbits of
data were obtained, covering magnetic local times from €800 to
2360 h through the noon sector. The instrument was uses to
locate the plasmapause because its amplifiers became satursted
by the fields within the spacecratt photosheath when the
electron density was below about 60 per cc. About 900
measurements were obtained ot the oplasmapause boundary
throughout the useful tifetimé of the instrument.

antenna consisted of tuo
wounted on the ends of two
fetermination of the potential

wemmeenme S~CURED Ay WILLIANS="emereccccuuncrcmcncnnrsecnmrensnanee

INVESTIGATION NAME- SOLID-STATE DETECTORS

NSSDC 10> 71-696A-03 INVESTIGATIVE PROGRAM
CODE EE-B» SCLENCE
INVESTIGAYION DISCIPLINE(S)
PARTICLES AND FIELDS
MAGNETOSPHERIC PHYSICS
FERSONNEL
P} = D.J. WILLIAMS APPLIED PHYSICS LAB

BRIEF DESCRIFTION

The soclio-state electron
spectrometer wWith an B800-6 magnet, and four J00-micrometer.
0.25~sq cme rectangular, surface barrier, solid=-state
detectors. Electron intensities were measured in the energy
ranges 35 to 70 keV, 75 to 125 keV, 120 to 240 keV, and 240 to
560 kev. After March 1973, due to a failure in the spacecraft
analog multiplexer, analog data were not available and the
actual energy Llevels could not be determined without special
etfort, NS50C has atlt the reduced data trom this
investigation. Some turther detajls regarding the experiment
parameters may be found in Longanecker, G. MW.s, and R. A.
Hotfman, "S-cubed-A spacecraft and experiment description.” J.
Geophys. Res.s ¥. 78, n. 22+ pp. 4711-4717- August 1973, and in
Bartields J. N.so J. L. Burch, and 0, 4. Rilliams, "Substorm

detector Was a magnetic

associated reconfiguration of the dusk side equatorial
magnetosphere =~ a possible mechanism for dsclated plasma
regions," J. Geophys. Res., v, B0, n. 1, pp. 4755, January

1875,
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SPACECRAFT CCMMON NAME~ STP PTE=-2

ALTERNATE NAMES- SESP P78-2A, P78-2
SCATHA, 11256

NSSDC 1D- 79-007A

LAUNCH DATE- 01/30/79

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

WEIGHT~ 343. KG

SPONSORING COUNTRY/AGENCY
UNITED S5TATES DOD-USAF
INITIAL ORBIT PARAMETERS

ORB1T TYPE- GEOCENTRIC EPOCH DATE~ 04/29/79

ORHIT PERIOD~ 1416.2 MIN INCLINATION- 7.7 DEG

PERIAPSIS~- 27553. KM ALY APOAPSIS~ 43239, KM ALT
PERSONNEL

PM -~ R.B. KEHL USAF SPACE DIVISION

QR1EF DESCRIPTION

Spacecraft Charging At
satellite grogram for
plasmasheath charyging
response of the
techniques to
essentially a

High Altitudes
measuring
process.

(SCATHA) was a
the characteristics ot the
This progrom determined the
satellite to the charging and evaluatea the
correct the problem. The spacecraft was
right circular cylinders 1.7 m . in diameter and
1.8 m high., It had a near-synchronous orbit and spun about the
ctylinder axis at a rate of 1 rpm. The spin vector was normal
to the earth-sun line and in the equatorial plane of the earth.
There were three 3-m booms, a 2-ms and a 7-m boom, all tor



deployment of
tip-to~tip
positive

experiments, In addition, there was a 1CC~nm
electric tijeld antenna. An electron gun arao a
fon (xenon) gun were inrludea, to test the control of

the spacecraft potential. Telemetry capability was both PCM
ard FM, and data cculd be stored up to 12 hours using on-board
tape recorders, The planned mission litetime of ) year has

been surpassed.

seccmec STP PTE=2s AGGSON==crmrreseecencemempmsmmreccooremennones
INVESTIGATION NAME~ ELECTRIC FIELD DPETECTOR

NSSDC 1D~ 79-007A-CS INVESTIGATIVE PROGRAM

SPACE TEST PROGRAM/CO-0P

INVESTIGATION DISCIPLINE(S)
PARTICLES AND FIELDS
1ONOSPHERES
SPACE PLASMAS
MAGNEYCSPHERIC PHYSICS

PERSONNEL
PL = Ta.k. AGLSON NASA=GSFC

BRIKF DESCRIPTION

This experiment (SC10) measured the absolute potential
between the satellite and the plasma using a 100-m tip-to-tip
dipole antenna. The antenna clements were copper~beryllium
stem extendable antennas and were 0.64=~ctm diameter tubes when
extended. Two 50-m elements plus the 1.7-m spacecraft hody
made the total Llength 101.7 m, The antenna elements were
fnsulated except for 20 m at the ends. Thus, for arbiert
plasma conditions, the conductiny segments Bt the antenna were
positioned oulside the sheath reyfon. The ¢xperiment measured
de electric ftields from 0.1 to 20 mV/m and ac fields in the
frequency range frcw 3 to 200 Hz frcm 3 to 100 microvolts/r.

mememmm STP PTE~2s BLAKEw==rmvenrmencosmreronniunumsmnonasremnm e

INVESTIGATION NAME~ ENERGETIC PROTOMN DETECTOR

HSSDC 1D= Jy~0067A~14 INVESTIGATIVE PROGRAM
SPACE TEST PROGRAM
INVESTIGATION DISCIPLINE(S)
PARTICLES AND FIELDS
MAGNETOSPHERIC PHYSICS
PERSONNEL
Pl - J.B. BLAKE AERUSPACE CURP
BRIEF DESCRIPTION
This experiment (5(2-6) nmeasured the ~rotcn flux in the
energy range from 20 to 1000 kev in six difterential channels

plus integral {luxes for energies abaove 1 and 3 MeV.

wemmeen STP P78-2, FENNELL==s=ccmcowmmmemcnomomoomne mmamneen

INVESTIGATION NAME~ SPACECRAFT SHEATH FI1ELDS DETECTOR

NSSDC 1D~ 79-007A-06 INVESTIGATIVE PROGRAM

SPACE TEST PROGRAM

INVESTIGATION DISCIFLINE(S)
PARTICLES AND FIELDS
SPACE PLASMAS
MAGNETOSPHERIC PHYSICS

PERSONNEL

PI - J.f. FENNELL AEROSPACE CORP

BRIEF DESCRIPTION

This experiment (SC2-1» 2, and 3) consisted of three
miniature electrostatic anhalyzers. 7Two of the analyzers sere
separately enclosec within 17.8-cm-diameter spherical probes

mounted on diametically opposed 3-m bhooms.
was mounted behind the center band of the spacecraft. The
three analyzers had the same Llook directions and entrance
angles so that, §¢ thers were rc electric fields about the
spacecratt, all three analyzers would measure the same fluxs
sgectrums and angular distrbution ot electrons and ions in the
energy range } to 1¢0C eV, An optical data-transmission system
was used to teleweter digital data from the analyzers to the
spacecraft data-processing system to maintain electrical
isolation at the analyzers. The exgeriment alsé measured the

The third analyazer

floating potential of the spherical probes relative to the
spacecraft retererce point over 3 large dynamic range. The
spherical probes could be biased relative to the spacecratt

upon ground command. Potential and electric field measurements
at three positions in the plasma sheath were obtained.

wmmmmm= TP P78°2s HARDYomrecamoscce oo cnceaae e cdcancamaane

INVESTIGATION NAME~ RAPID SCAN PARTICLE DETECTOR

NSSDC ID< 79-007A-12 INVESTIGATIVE PROGRAF

SPACE TEST PRUGKAM

INVESTIGATION DISCIPLINE(S)
PARTICLES AND FIELDS
SPACE PLASMAS
MAGNETOSPHERIC PHYSICS

70

PERSONNEL

Pl = D.A. HARDY USAF GEOPHYS LAY

HRIEF DESCRIPTION
This experiment (5(%5) employed curved-plate electrostatic

snalyzers ond solid-state spectrometers to measure the flux of
electrons an¢ dfons. The experiment récorded a spectrum for
both electrons and {ons once per second in two orkhagonat

directions, The electron flux was measured in 3& energy ranyes

spanninyg 50 eV to 1,1 MeV. The don flux was measured in 16
energy renges spanning 50 eV 1o 35 MeV. Any ygiven energy
channel could be read out with a time resolution ot 240
ricroseconys.

surmeve STP PIB=2, JOHNSON--===-=-- e s

INVESTIGATION NAME~ ENERGETIC ION SPECTROMETER

NSSDC ID- 79-007A~13 INVESTIGATIVE PROGRAN

SPACE TEST PHOGRAM

INVESTIGATION DISCIPLINE(S)
PARTICLES AND FIELDS
SPACE PLASMAS
MAGNETOSPHERIC FHYSICS

PERSONNEL

Pl = R.G. JOHNSON LOCKHEED PALO ALTO

BRIEF DESCRIPTION

This experiment (5Ck) measured the flux of jons in the
mass ranyge from 1 to 150 u and in the energy range from 100 to
20,000 eV. The sensor was an energetic jon mass spectrometer.

semuews GTP P78-2, LEDLEY=~=-
INVESTIGATION NAME=- WAGNETIC FIELD MONITOR

NSSDC TD=- T79-D07A-08 INVESTIGATIVE PROGRAM

SPACE TESY PROGRAM/CO-0QP

INVESTIGATION DISCIPLINE(S)
PARTICLES AND FIELOS
MAGNETOSPHERLIC PHYSICS
PLANETARY MAGNETIC FIELD

FERSONNEL
Pl - B.G. LEDLEY NASA-GSEC

BRIEF DESCRIPTION

This experiment (SC11) obtained triaxial meuasurements ot
the geomagnetic field. A boom-mounted (7-m boom) tluxyate
magnetometer wus used. Time resolution was 4 vectors per
second. Field resolution was approximately 0.3 nT witn a
dynamic range ot plus and minus approximately 450 AT per 2xis.
Sensor response was trom dc to 70 Ka.

wwermnew STP F18+2e REAGAN===oemsmcarmcosen o e acon ey oannn

INVESTIOATICMN NaME~ HIGH-ENERGY FARTICLE DETECTOR

N§SDC iD- 79-007A-15 INVESTIGATIVE PROOGRAM
SPACE TEST PROGRAM
INVESTIGAYLION DISCIPLINE(S)
FARTICLES AND FIELDS
COSMIC RAYS
MAULNETOSPHERIC FHYSICS
PERSONNEL
PI = 2.8. REAGAN LOCKHEED PALO ALTO

BRIEF DESCRIPTION

This experiment (5C3) measured the electron flux in the
.3 to 2.1 MeV range, the wproton tlux in the 1 to 100 MeV
renges, and slpha particles in the range trom & to 60 MeV. A

high-energy particle spectrometer
and pitch-angle distributions.

wis used to determine flux

smmosm= STP PT8=2, WHIPPLE===m=-r=ccnmans Smmmimmmrmm— e ——— ——-
INVESTIGATION NAME- UCSD CHARGED PARTICLE DETECTOR

NSSDC 1D~ 79-007A-11 INVESTIGATIVE PROGRAM

SFALE TEST PROGRAM

INVESTIGATION DISCIFLINE(S)
PARTICLES AND FIELODS
SPACE - PLASMAS
MAGNETOSPHERIC PHYSICS
I1ONOSFHERES

PERSONNEL

PI =~ E.C. WHIPPLE U OF CALLIF, SAN DLEGO
ERIEF BESCRIFTION

This experiment (SC9) measured the electran and jon

differential fluxs energy, and pitch-angle vistrioution. Tthis
particle detector measured energy spectra in 64 steps between 1
and 70,000 eV. The acceptance angle of the telescope was 5 deg
half~-angle. This same type instrument was flown on the ATS 5§
and ATS 6 spacecraft.

ORIGINAL PAGE IS
OF POOR QUALITY.




CERANRACANRI L ARRAR AR RAd TELSTAR Jevadanicaicnasncsaanranns

SPACECRAFY COMMON NANE™ VTELSTAR §
ALTERNATE NANUS= 1962 ALPHA LESILON 1e A 40
00340

NSSDC I~ HO=DavA

LAUMCH DATE= Q1710762

LAUNCH S1T€« CAPL CANAVERAL, UNITED SIATES
LAUNGH VERICLE= PELYA

SPONSORING COUNTRY JRGENCTY
UNITED STATES

INITIAL ORBIT PARAMETERS
ORBIT TYPE=~ LLUCENYRIC

whlunte §171. &G

AT4T=yT

£POCH DATES 077107462

ORRIT PYRIOD= IK7.7 NN INCLINATION= A48 0EG

PERTARSYS- 982, KM ALl APOARSIS»  HOIR, KN ALY
PLKSONNEL

PHo= BLPe SNITHe JRJERETIRED) NASA=uSFC

BRIEF DESCRINVTION

Yelstar 3o priterily a codwurteationy satellites carrien
an  eaperinent  designed T measure  the energetie proton and
electron  afstrtbution (n the van Allen belty, The spatecratt

$eie rate verieo according to rx(EWB QO expt=~tI333) tpas where o
Ay tn days  trom tauiichs.  The stir axfy wpripinal orventation
was  right  ascension 81496 deg and declination =83.87 deg. It
varfed slowly over the 1lifeltme of the spacecratt. tor
exarples  On Novembter Ve 1962, the pight azcension was 94,09
#egs  and the  doctination  was  ~%1.91 deu. Szientitic
Wmtormatinn wax transmitted by the spacecraft Bracons which was
ere 0t tw0 onboard transaitierss via a PCNZERZAN encoder, The
telemetry wequenge reaqutired  about 3 win the spacecratt
Operated norsally [rom  launch  until November 1962+ when the
command channel began to behave deeratieally. The satelifte was
tLrped on SontiPuoutly to circuevent this probleme  On Noverber

RYs 196, the tOnimAng thannel geased tO reyponids On December
We  the satetlite was succesxfully  reactivatede ang
irtermittent dula were Obtatied unt il Felwruary 21s 196de when

the transmitier fatled.

werwnmm TELSTAR 1/ URUNNm e an e s e nn s m s an R an b mn s ham

INVESTIGATION NANE= PHOION AND ELEETRUN RADIATION
NSSOC YD=  62=0dvA=8) IRVESTIGATIVE PROGRAN
STLENCE
INVESTIGATLION DISCIRLINRCS)
PARVICLES AND FLELDS
SAUNTTCSPHERIT puvsies
PERSONNEL
Pl = W.b.  BRIWN DELL TELEPHONE LR
DRIEF DESCRIPIION
hree peh  jungtions sotid=state diddes depurately
ecasured provons (1) directionally in nine ranges feom god to
2¢ MevV  with  an aperture 6t 28~deg halt=angles ()
omnidirectionally from 26 to 34 MeV, abdd {3) omnidirecticoally
preater than 59 Mev, A tourth p=n junctinn diode measured

vlectrong in taur energy rvanges (180 to Q8O, 288 to 44l 390 to
H1%s ang 63% 10 YOC heV) with an aperture of 20-uey hatf=angle,
Each divecvional proton enzeay chahnel was sampled onte every 3
min, each of the two omnifdirecticnal proton detecrors was
sampled  once per aine  and  eath 0f the four elegtran energy
channels  wax  samplec once every 2 sine Accusulation tieeyw
exteeded  the spacecraft xpin perfad.  The tnstruments operated
throuphout  the lifetime of the spacecraft. NSSDC has atl the
data that now exist trom thiv {avestigation,

SAA0 XA AINRABARIAGAannmrE TELETAR QracasunenaenidarnavaRINAR
SPACLCRAFY COMMUN NAME= TELSTAR 2
ALTERNAYE NAMLR- A 41s 0057

RE50C 10> £3=013A

LAUNCH DATL~ 95701763

LAUREH S1TE~ CAPE CANAVERAL UNJTED STATES
LAURCH VERITLE= DELYA

SPONSORING COUNTRY/ZALENCY
HNTTED §1AYES

INLVIAL ORRIT PAKABLYERS
IRBIT TYPL=~ GEQCENIRIC

#EIWHT= 176, Kb

AT+ V=YY

EROTH DATE~ 05/0776)

ORDIT PLRIVD=  228.1 WIN INCLINATION= 42.7 BEL

PERIAPSLIS~ V74, KM ALY APOAPSIS~ 10803, NM ALY
PERSONNEL

PN o» €.P. SMITH, JROERLYIIRED) RASA=GSEL

ORIGINAL PAGE IS
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BRIETE DESCRIPYION

Yelstar 2. primacily a communteations setellive, carried
an experinent  designed to meanure the epergetic proton and
elestron dixteibution  fh the Van Allen belts. VThe spacecraft
spin axis shortly ateer Launch way about, 80 dey to the ecliptic

plane, The fnitial ¥pin rate was 180 rpms and T0 varied stouly
tver the Llife of the spacecratt, Telatar 2 was essentislly
ldanticat Lo the lelwxtar 1 satellites It employed tuo
transmitterss ang data  were \elemetered via 8 PCN/IRZAR
encover; The telewmetry sequence renuiced ahout 3 ain, fTelavar
2 ditferen trom Yelstar 1 by employing provisions tor
sefentitic intormation to be transeitees in real vine via the
microvave telemetry system sb that telemetey could be Obvained

afler the 2eyr timer had turned oft the VHAF beacton,
19680 @t 1463 UT, during the satellite’s 4736 orbits the VNP
transmitter was turned off. ALl systems djerated normally
untitl that time,

On May téhe

wonhmne TELSTAR 2) HRONNS o wemmunsmmnnensenmm st annmunenknnme s

INVESTIGATION NARE= PROTON AND CLECTRON RADLAVION

NSSDC 1D+ H3-013Av01 INVESUIGAYEIVE PROGRAR
SCIENCE
INVESYIGATION DISCIPLINELS)
PARTICLES AND FIULDS
RAGNETOSPHERIC PHYVSICS
PERSONNEL
Bl o~ #,L. HROWN HELL TELEPHORE LAB
BRIEE DLNCRIFTION
Three pen  junctions solid=state dioded separately
meagured  peotons (1) girectionally in nine rvanges trom & to 30
Hev with an apertuce ot RSedey hattranples (§-3]
tenfdirectiopally feom 15 to 2% WeVe anu <3) omnivirectionaily
greater than %0 ReV., A tourth peh junction diode measured
electrons with four threshola ranyes (peeater than 750, S0,
1200, ana 1400 heV) with  an aperture of 20~dey halt=anule.

Each directional proton enerQy channel was sampled onge Every 3
nine  cath of the two ompigirectional proton detectors was
sampled once per mine and each of the electron eneryy channels
was  sampleg once every 2 min, Accurulation times exceeded the
spacecrait spin perv0idy The experinent operated throuphout the
Bpacetraty  tife, NSSDBC hax all the useful vata that now exist
fron this Vnvestigations

ChatsRdoRsadadindnanadndine VELA JAddaudndddidineddanandnaans

SPACLORAFY CONMON NANME= VELA M4
ALTERNATE NAMES = ng;x X CUSAF)» VELA B (TKW)
0144

NSSDC TD= aS-088A
LAUNCH DWYE~ tY/20/6%

LAUNCH SITE=~ CAPE CANAVERALs UNTTED S1ATES
LAUNCH VEHICLE= ATLAS

WEIGHT= 150, KG

SPONSURING COLNIRYZALENCY
UNLTED S1ATLS

QRUIT PARARETERS
ORMIY TYPE~ GLOTENTRIT
QRUIY RERICO~ h709.8 WiN

bob=USAF

EROLR DATE~ 09716769
INCLINAY JON= 12,3 DEG

PERTARS1IS~ 93297, KN ALY ABOAPSTIS~ 3129632+ KN ALT
PERSONNEL
br - SANSD USAT-LAS
PSS = Jt. COONINLA)D LOS ALANOS NAT LAD
BRIEE DESCRiIPYION
. Vela 24 way one of w0 poiyhedrsl satellites comprising
the thied in a gseries of si5 Vela launches. Yhe ofhits of tye

tvd  satellites on each launcth uere basically ctrcular at &
raittal  distance of about 1T earth radii any gpaced 1RO dep
apart, The satellites were spin stabilized at about 2 rps and
had  thetr  spin axes fnclined ol avout 60 dep to the ecliptic.
pats  acguisition was mainly real vime and averaged 25% 1 ovut
of every A h) coversge per day. Data coverape vas increasey

for  spectal  events, the satellitte operstey well during the
peridd of wajor data roverages J.e., from launch until the
Apcil 3967 launch ot the Vela & xatellites, After this times

data acquisition teom the Vela ) satellives became intreaningly
sporadic.
whmmans YELA

377 BANE e m cm e e T
TAVESTIGATION NANG~ ELECTYRUSYATIC ANALYZER AND ON TUBES

NSSDC 1D~ HH-08RA-0Q IRVESYLGATIVE PROGRAN

NUCLEAR DETECYION

FNVESTIGAT10% DISCIPLINGCY)
RAGNETOSPHERIC PHYSICS
SPACE PLASNAY
INTERPLANETARY PHYSICS



FERSONNEL
PL = S, bAAL

ERIEF OESCRIPTION

Thix experirert consisted ot two Geiger counters and a
hemispherical elettrostatic analyjer, The finstruments vere
desfgned to study the intensitys onergy spectrums and anyular
distertbutions ot solar wind and maynetospheric partigles. The
Geiger counters weasured electrons with energies greater than
A5 heVe  Particles were accepted from a  cone of I5~dey
haltwangle, One counter was mounted so that the asis ot the
scceptance cone wan perpendicular 10 the spin axise The other
counter had the field of view shitted 30 dey relative to the
spin axis. The counters were operated only in real time (foe.s
only 28X of the timed, and & measurenent was taken onte each
second. The welectrostatic analyrer was mounted on  the
spacecratt  equatorial plane ang had o tiela ot view 0f ahout &
dgeg  In spaccceraft longitude and  abouv 90 dey in spacecratt
lattitude, In the real=time adde, the electrostatic analyrer
seasured  the 1on or electron (polarity way selected by ground
tommand)  tlux  in 64 logarfthmically zpaced eneryy=per=charge
channels covering the range 0.2 to 18 Kev/&y A complete
S4=ECINt  ¢neryy  Spectrum  wok  taker cetitured tn vach Of the
tollowing directions 1n the spagecratt equatorial plane and
reétative 1D the spacveratt=sun Lined =11, =8¢ 14 74 14, 49,
190, and R2¢) gey (minuy  signs  inoicate anples to the tett
(east) ot the suéd, Thiy set of argles coulu ke retated (by
around commang) Dy 430 den tor vela JA ang «30 deg tor Vela 3B,
Ir the reat=time mones o complete set 0f measurements (§a4=peint
spectra  in euch of elight directions) was taken wvery 25& 8 and
repeated continuously, In the store nodes the aralyzer toch a
fe<point  energy spettrum x4 the angles | aow 1V0 dey every #1323
S The instruments warked well over the period of sajor gata
toverage of the spacecraft,

LOS ALANCS NAT LAN
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SPACECAAFT CONNON NAME~ VELA  Su
ALTERNATE NAMES= VELA 3 (USAF)s VELA & LTIRW)
LN

KSSDC IDw sH«=38nd
LAUNCH DATE= oTZ2020%

LAUNCH S1TE= CAPL CANAVERAL, UNITED STATES
LAUNER VEMICLEw ATLAS

whlotT= 1580, Kb

SPONSORING COUNTRY FALENCY
UNITED STAYES DOR~USAF
ORuIY BARAMETERS
ORBIL TYPE~ GEOCENIRLC
QRDIT RERIOD 6TIFLY MIN
PERIAPSIS>  H1949. KM ALY

EPQCH DATE~ DR/16/69
INCLINAYVTOR= d1.4 RLEG
APOARSIS= 141179, KM ALY

PLRSONNEL
[ SANSQ
P8 o~ Jo, TOONINLAD

DRILE DESCRIPYION

Vela I8 was ¢re ot twe golytecral satellites compeising
the third in a yerfos of sin vela launches. The uebits of the
tut satetlites on  each launch were basically circular at a
radial distance of anout 17 eart) racil and spaced 130 degy
apars . The satellites were spin stabitized at ahout 2 rpy ang
had thetr spin axes tnelined at akout 60 wed to the ecliptice
Pata  ascquisition was mainly real time and averaged 253 (1 oud
of wevery & h) coverage per day. Data coverage was increasea
for special events. The satellite gpernted well guriny the
perfod of major cata coverages f.e.o from launeh untit the
Apeil - 1981 Launch of the Vela & satellites. Atter this times
data acquisitton tercr the Vela 3 satellites betame indeeasirgly
sparagic.

USAF=LAY
LOS ALANQS NAT LAB
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INVESTIGATION NAME= ELECTROSTATIC ANALYZER AND GM TUuBES
NSSOC 10~ £%5-0586-04

INVESTIGATIVE PROGRAM
NOCLEAR DETCCTION

INVESTIGATION DISCIPLINEIS)
SPACE PLASMAS
MAGAE VOSYNLRIC PHYSICS
INTERFLANETARY BHYSICS

PERSONNEL
PL = S.4. BANE LOS ALANDS NAT tAD

WRIEF DESCRIPTION

This experimert consistes of two Leiger tounters and a
hpmispherical electrostatic analyzer, The (DStrudents were
desipned  to . study the intensity, eneray spestiruse and angular
distributions of solar wind and magnetospheric partigles. Yhe
Geiger chunters sedtured etectrors »ith ercrptes qreater thar
A% weV, Particles  wrde  actepted deok 5 cone  of  JE-ten
hati-angle. ORe  counter wds moupted 50 that the axis ©f the
acceptance cone was perpendicular 10 the spin anis,  The other
counter had  the  frelg of view Shitten 30 de) riélative to the
spin axds. The courtecs <ere operatea only tn real time fiaeae
only 25X ot the timeds and a meatuvement way talen ance ecagh
tecand. the electisitatic anatlyier was mauntea or  the
spacecraty eauatoridl plane and had » tield ot vievw ot about &

© NSEDE D= R9~088D-0R

deg  in spacecratt  longitude and  whout $0 aeyg in spacecratt
tatituge, o the real=time modes the elecirostatic analyrer
seasured  the jon or electron (polarity was selected by grouny
command}  flus in K4 togarithmically spaced eneriy>per=charpe
channels covering the fange G.2 10 14 Aeviu. A complete
td=point  energy spectrum  was  taken  centered on each of the
tottoving directions in  the spscecraft vquatorial plane and
relative to  the spacecratiwsun  Line: =31, «%, Yo T+ 14, 89,
Iv8,  and 291 deq falnus  sighs  Sndfcate anyles 1o the left
{east) ot the sun), This set of angles coula be votated (by
ground command) by 30 deg tor Vela A and =30 aeg tor Vels 3,
in the reat=time modvs a complete set Of measureéments (6a=point
spectra  in ¢ach of eight directions) was taken every 986 s anu
repeated continuously. In the stare modee the analyzer took o
16=point  energy spectrum ot the anales 1 and 190 dey vvery %12
5. the instruments worked well aver the pericd of ea)oe data
coverage of the spacecrait,

Neanddaaddaddddandsddndidddnd YELA HAnmdiddcasesavnnanzaccansnsnan
SPACECRALT CONNON NANE= VELA  5A
ALTERNATE MAFES= VELA ¥ (IhW), 0)9%4
RSSDRE 10» 6O=CALD

LAUNCH RAYE= C5723/6v

LAUNCH SITE= VANDENHERG AFhs UNITER BUATES
LAUNCR vENICLE= TITAN MO

wEIGHT= 2%9, KU

SPONMORING COUNTRY/ZAGUNCY
UNITED STATES DU =USAT
TAITIAL ORDIY PANAMES RS
ORDEY TepE= GEOCENTRIC
ORBIT PERIQD=-  £7D0, MiN
PERIARSIS= 110900, KM ALY

FERSOMNEL
- $ANSU
fS = BoW. KLEBESADEL

LPICH DAYE= 0872378V
INCLINATION- 328 wbe
APOANS§S= 112210, KN ALY

USAT»LAS
LOS ALAMOS NAT LaK

HRILE DESCRIPTION

Vela 8A  way one of two  spin=gtabilizear polyhearal
satellites that comprised the £3tth tauneh tn the vels frogram,
fhe orbits of the two satellites on each launch were basically
circular &t  about 17 earth radii. ineclined 2t 50 dey o the
ecliptic, and spuced 3180 step aparte thus praviding a monitoring
capability ot opposite sides ot the earih, The objectives of
the sateilites were 1) to study solar ana cosmit X rayse
extreme yitraviolet radiation (EuV), solar protonss solar winds
and neutranse (2)  to carry out researth and development on
methodsy at getecting nugleasr exp-lasions by wmecans of
satellite<norne instrumentation. and €(3) ts frovide solar tlare
data in sugrort of manned space missions. Vela b4, an irproved
version of the eartfer velw series satellitess had better
cammand  capabititiese 1increased uvava starages improved power
requirementis, better thermal contral ot optical sensars. ang
greater experimentation weiaght, Fower suppties of 3120 w wére
provided by  22,%00 solar cells wmounted on 24 of the
spacecrafr's 3& taces. A rotation rate of T¥ cpm during
tranafer ortits and 1 rpm  after final ormit  insertion
matntained nominal attitude control, Etxht whip antennas and
four stub  antenna arrays at opposite ends of the spavecrafr
structure wére used for yround commands and telemgtry,

wmnwwnnn YELA BA; DANE~ccwdacmancncasnnnrel saansaamresnsmuysansn
INVESTIGATION NANME- SOLAR wlND

INVESTIGATIVE PROGRAM
NUCLEAR DETLCTION

INVESTIGATION DISCIPLINE(S)
INTERPLANETARY PHYSICY
NAGNETOSPHER|C PHYSICS
SUPACE PLASNAS

PERSONNEL
"l o~ S.). BAME
A1 = Jd.Bs  ASERIDGE
9 = HoE.  FELTHAUSER

LO§ ALAROS NAY LA
LOS ALAROS NAY LAb
LON ALANDS NAT LAY

BRIEF DESCRIPTION

Ivo electeostatic analyzer=electron multiylier units were
used  to study  the interplanetary solar «ind tineluding heavy
tans)  and  protons  umt electrons in the magnetotails btnergy
analysis was accomplished by charaing the plates ta known
voltage levels ard atliowing thee to aischarge with Anown k&
time constants. Particles  in a exden by 100=Uegs tan~shaped
anqular  range were accected ftor analysis ouring a gecaying
voltajre cytle. The 100~2ea oimension was parollel 10 the
spacecratt sgin aKis tor hoth vetestors. tine
analyzer«aultaptier wmit  stodiea  solar wing #leetrons 1n the
energy  range  frol 7.5 ev o to 1R.S dev andt solar wing gositive
ioas (mairty protons ang alaha pertitles) in a0
eheryy~recrcharye  ronge  trom 120 eViu to & keviu. the other
unit gtudied fagnetotarl protans or etectrons hetlueen 20 ov gng
13 hev and solar wina beavy 1ons 1A the ensruy<per~charge range
tesr 1 keV/w t0 3.) kevViu.

ORIGINAL PAGE IS
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INVESTIGATION NAAE~ S5OLAR X<RAY DEVECTORSs 0.8 TO 3.0 As
1 Y0 6 A, ) 7O 26 A'.QQ Y0 60 A

NSSDC ID= &9=046D-02 INVESTIGATIVE PROGRAMN
NUCLEAR DETECTION
INVESTIGATION DISCIPLINE(S)
X=RAY ASTRONOMY
SULAR BHYSICS
PERSONNEL
Pl - W,H. CHAMRERS LOS ALAMCS NAT LAB
01 = J,C. FULLER LOS ALAMOS NAT LAD
01l - W.E, KUNZ LOS ALAMOS NAT LAB
01 = pP.E. FEHLAU LOS ALAMOS NAT LAB
BRICF DESCRIPYTION
This experimert was desiyned to monitor the solar ambient
and flare-produced flux of X rays in the ¢£.3~ to &0-A
wavelength region, Two daentical X-ray sensor units were
wounted at diametrically opposed apex positions on the
satellite, Each unit contained four detectors: three ion
chambers and a thallium-activeted scdiue iodide (Nall¥L))
scintillation detector. Since each ion chamber had a
hemisphericat vindows the combined output signals froms
fcentical charbers in each sensbr unit approximated the

response of an ideal detector with o 4-pi=sr {ield of view,
The ion chambers hasc the tollowing window mater{als, qas fills,
and wavelenpth responses. Chamber 1: 0.327 mm ot beryllium,
6.9 atm of argon plus 0.1 ater oY heliur, 3 to 8 A. Chanter 2:
6.35 micrometers ot mylar overconted with about an 8500-A layer
ot aluminums 0.5 atm of nitrogens 3 to 16 A, Chamber 3: 6.35
nicrometers of mylar, 0.5 atm of nitrogen, 1 to 16 A and 44 to
[ I This combhination ot {on clasbers alloweo solar Xeray
tlux measurements in the bands 1 to & As 3 to 16 Ay & tO 16 A
and 44 to &0 A to be obtained upon suitable analysis of the
asta. The scintillation detector used for the 0.3- to 3-A
wavelenjth reaion consisted of a Nal(TL) crystal optically
coupled to a PBYI, the output of which fed a five-level,
integrale pulse~height analyzer. Unlike the ion chambers, the
two  scintiliatior aetectors in the two sensor uprxts were ret
jgentical. The more sensitive detector had a 1.27-cm-diameter.,
1-mm=~thick crystal covered by a flat 0.25~mm=thick beryliium
window. The less sensitive detector (JE-2 erys/sq cm-s) had a
G S mm=diameters t-mm=thick crystal and » 2.03-mm-thick
beryllium dome wingow in addition to the flat 0.25-me window
mounted on the face of the erystal, Both jon chambers and
scintillation aetecters were capabkle of observations with tise
resolutions of 2 s, The avarage detection etficliencies for the
jon and scintillation detectors were of the order of 20% ana
60X, respectively.

dassddenndnsasananniitansnas VELA Sideranddodndndndadadndtdane

SPACECRAFT COMMON NAME- VELA 58
ALTERNATE NAMES= VELA 10 (TRwW), 03945
VELA 58 (USAF)

NSSDC 1D~ 69 -046k
LAUNCH DATE= 05723769

LAUNCH SITE~ VANDENEERG AFH, UNITED STATES
LAUNCH VEMICLE= TIVAN 3C

WELGHT - 25%. K6

SEONSORING COUNTRY/AGENCY
UNITED STATES DOD ~USAF
THITIAL OQRBLY PARAMETERS

ORBIT TYPE~ GEOCENIRIC EPOCH DATE- 05/25/69

QROIT BPERIOD~  €70%. MIN INCLINATION- 32.8 DEG
PERIAPSIS~ 110920. KM ALT APOABS1S-~ 112283, XM ALY
PERSONNEL
M - SAMSO USAF-LAS
PS ~ Rowoe KLERESADEL LOS ALAMGS NAT LAB
HRILF DESCRIPTION )
Vels %4 was one of twa spin~stabilizeds polyhedral

satellites that comprised the ¢ifth launch in the Vela program.
The orbits of the tuwa satetlites on each launch were basically
circular at about 17 earth radif, inclined at 60 deg to the
ectiptic, and spacec 180 ceq apart, thus providing a capability
ot monitoring opposite sides of the earth. The objectives ot
the satetlites were (1) ta stuey solar and cosmic ¥ rays.
extreme ultraviolet radiavion (EUV), solar protens, solar wirds
and neutrons, (2) to carey out research and development on
methods af detecting nuclear explosions by means of
satetlite~borne irstrumentaticn, asc (3) to grovioe solar flare
data in support of sanned space missions. Vela 58, an improved
version of the wcarlier Vela series satellites. had better
command capabiilities, f{ncreased data storane, improved power
requirements, better thermal cantrcl of aptical sersors., ane
greater experimentation wetght. Power sugplien of 120 ¥ were
provided by 22,500 solar cells mountéa on 24 of the
spacecraft's 26 laces, A rotation rate of 74 rpm during
transfer orbity any 1 rem atter final  orkit dnsertier
paintainea nominal attitude controt. Eight whip antennas and
four stub antenna arrays 2at opposite ends of the spacecraft
structure were used fcr grourd césssrc and telemetry.
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INVESTIGATION NAME- SOLAR WIND

NSSDC 1D- 69-046E-05 INVESTIGATIVE PROGRAM
NUCLEAR OETECTION
INVESTIGATION DISCIPLINE(S)
SPACE PLASHAS
MAGNETOSPHERIC PHYSICS
PERSONNEL
Pl = S.d. BAME LOS ALAMOS NAT LAB
01 - J.R. ASERIDGE LOS ALANOS NAT LAB
df = W.E. FELTHAUSER LOS ALAMOS NAT LAR
BRIEF DESCRIPTION

Two electrostatic anslyzer~electron nultiplier units vere

used to study the interplanetary solar wind Cincluding heavy
f{ons) and protons and electrons {n the magnetoraile Energy
analysis was accomplished by charging the plates to kpown
voltage levels and aliowing them to discherge with known KC
time constants. Particles in a 6-dey by 100~deyo fan-shaped
angular range werer accepted for analysis during a decaying
vottage cycle. The i00~deg dimension was parallel to the

spacecraft spin axis for both detectors, One detector unit was
used to study sagnetotajl protons or electrons betueen 20 eV
and 33 keV and solar wind heavy jons tn the energy-por-charge
range betweer i kev/Q and E.3 ke¥/G. The other detector unite
which failed, was designed to study solar wind electrons in the
eneryy range trom 7.5 eV to 18.5 keV and solar wind gositive
ions {mairly protons and alpha particles) in an
energy-per-charge range from 120 eV/Q to 5 keV/Q,

memew== VELA 58, CHAMDERS

INVESTIGATION NAME=- SOLAR XN~RAV DETECTORS. 0.5 70 3.0 A
1 708 A» 1 TO 16 Ao 43 TO 60 A

NSSDC 1D~ 69-046E-02 INVESTIGAYIVE PROGRANM
NUCLEAR DETECTION
INVESTIGATION DISCIPLINELS)
X=RAY ASTRONOMY
SOLAR PHYSICS
FERSONNEL
Pl - W.H., CHAMBERS LOS ALAMOS NAY LAD
01 « J.C. FULLER LOS ALAMOS NAT LAD
01 - W.E. KUNZ LOS ALAMOS NAT LAB

BRIEF DESCRIPTION

This experiment was designed to monitor the solar ambient
and flare-produced flux of % rays in the (.3~ to 60-A
wavelength region. Two identical X-ray sensor units were
mounted at diametrically opposed apex positions on the
satellite. Each unit contained ftour detectors: three jon
chambers and a thatlium~activated sodium i{odide (NaILTLY)
scintillation detector. As each ion chamber had a
hemispherical windows the combined output signals from
identical chambers in each sensor unit approximated the
response of an ideal detector with a A=pi=se field of view.
The fon ¢hambers had the following uwindow materials, gas fills,
and wavelength responses. Chamber 1z 0.327 mm ot beryllium,
¢.7 atm of argon plus 0.1 atm of helium, 1 to 8 A. Chamber 2:
6.35 micrometers of mylar overcoated with about an 8500-A layer
of aluminum, 0.5 atm ot nitrogens I to 16 A. Chamber 3: 6.35%
micrometers of mylar, 0.5 atm of nitrogens, 1 to 16 A and 44 to
60 A This combination of ion chambers allowed solar X-ray
flux measurements in the bands 1 to 8 As 1 to 16 Ar 8 to 16 As
and 44 to &0 A to be obtained upon sujtadle analysis ot the
data. The scintitlation detector used for the 0.3~ to J-A
wavelength regfon consisted of & Nal{Tl) crystal optically
coupled to a PMY, the output ot which fed a five-levels,

integral, pulse-hefight analyzer. Unlike the ion chambers, the
two scintillation detectors &n the two sensor units were pot
identical. The more sensitive detectar had a

one~half=inch(i.27 cm)-diameter, l-mm-thick crystal covered by
a flav 10-mik¢0.254 mm)=thick beryllium window. The less
sensitive detector (1g~2 erqs/sq tm=-s) had &

one-quarter=irch(6.3% mm)-diameter, i-mm-thick crystal and a
t.08=inch(2.032 mm)~thick beryllium dome window in additionh to
the flat 10-mit¢0.254 mm) window mounted on the face of the

crystal. HBeth jon chambers and scintillation detectors were
capable of observations with time vesolutions of 2 s. The
average detective efticiencies for the fon and scintillation

detectors were 6f the order of 20X and &8%, respestively.
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SPACECRAFT COMMON NAME~ VELA 6A
ALTERNATE NAMES= PL=TD2B, VELA 11 (TRW)
04366

NSSDC 10- 70-027A
LAUNCH DATE~ C4/0R/7C

LAUNCH SITE= CAPE CAMAVEHAL. UNIVED STYATES
LAUNCH VEHICLE-~ TITAN

WEIGHT= 261. KG



SPONSORING COUNTRY/AGENCY
UNITED STATES DOD~USAF
INITIAL ORBIT PARAMETERS
ORBIT TYPE~- GEOGCENTRIC
ORB1T PERIOD= 6729. MIN
PERIAPSIS~- 111210, KM ALT

EPOCH DATE~ 04/09/70
INCLINATION= 32.41 DEG
APOAPSIS~= 132160. KM ALY

PERSONNEL
PM - SAMSO
PS = R.w, KLEGESADEL

USAF~LAS
LOS ALAMOS NAT LAB

HRIEF DESCRIPTION

Vela 6A was one of two scin-stabjlized, polyhedral
satet{ites that cowprised the sixth Launch in the vela program.
The orbits ot the t4o sateliites on each Launch wsere basically
circular at about 17 earth radii, inclined at 60 deg to the
ecliptics, and spaced 1RQ deg apart, thus providing a capabjlity
of ronitoring oppcsite sides of tte earth, The objectives of
the satellites were (1) to study solar and cosmic X rays.,
extreme ultraviolet radiation (EUV), solar protons, solar wind,
anc neutronss, (2) to carry out research and development on
methods of detecting nuclear explosions by means of
satellite~borne instrumesnvétions, anc (3) to provide solar flare
data in support of manned space missions, Vela 6A was an
irproved versicn ot the earlier Vels serfes satellites havirg
better command capabilities, increased data storage, improved
power requirements., better thermal control ot optical sensors.
and greater experimentation weight. Power supplies of 120 ¥
were provided by 22,500 solar cells wounted an 24 cf the
spacecraft's 26 faces. A rotation rate ot 78 rpm during
transfer orbits and 1 rpm after fipal orbit dnsertion
ma2intajned nominal attitude control. Eight Whip antennas and
four stub antenna arrfays at opposite ends of the spacecraft
structure were used for ground ccmmands and telemetry. The
Launch of vVela 6A and 68, plus the two active Velas still in
orbit (Vela SA are 58), cospleted the chjectives of the Vela
program.

cemeera VELA 6GAs BAME=wercec-a Mo ere—em- B L T Ll
INVESTIGATION NAME~ SOLAR WIND EXPERIMENT
NSSOC 1D~ 70-027A-05

INVESTIGATIVE PROGRAM
NUCLEAR DETECTION

INVESTIGATION DISCIPLINE(S)
SPACE PLASMAS
MAGRETCSPHERLIC PHYSICS

PERSONNEL
P1 - 5.4, BAME
05 = J.R. ASBRIDGE
01 =~ H.E., FELTHAUSER

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

BRIEF DESCRIPTICON

Two electrostatic analyzer-electrcn multiplier units were
used to study the interplanetary sclar wind (including heavy
ions) and protons and electrons in the magnetotail. Energy
analysis was acccmglished by charcing the plates to kncwn
voltage tevels and allowing them to discharge with known RC
time constants. Particles in a é-deg by 100~deg. fan-shaped
angular frange were accepted for analysis during a decaying
voltage cycle. The 3100~deg dirersicn was parallel to the
spacecrafv spin axis tor both detectors. One
analyzer-multiplier wunit studied solar wind electrons in the
erergy range ftrcr 7.5 eV tc 18.5 keV and solar winc positive
ions (maintly protons and alpha particles) in an
energy=per~charge vrange from 120 eV/Q to 5 keV/G. The other
unit studied magnetotail protons or electrons between 20 ev and
32 keV and solar wirdg heavy jens in tte energy-per-charye rarge
from 1 kev/a to 5.3 kev/a.

wemeewn YELA 6As CHANBERS=m=r-wrrcswenmcmmacwcnn —eemrrre s e

INVESTIGATION NAME- SOLAR X=RAY DETECTORS, 0.5 TO 3.0 Ar 1
TO B A, ) TO 16 As 44 Y0 60 A
NSSDC ID- 70-027A-02 INVESTIGATIVE PROGRAM
NUCLEAR DETECTION

INVESTIGATION DISCIPLINE(S)
X=RAY ASTRONOMY
SOLAR PHYSICS

PERSONNEL
Pl = d,H. CHAMBERS
0l - J.C., FULLER
01 =~ W.E. KUNZ
0l - P.E. FEHLAUY

LOS ALAMOS NAT LAB
LOS ALAMCS NAT LAS
LOS ALAMOS NAT LAS
LOS ALAMOS NAT LAB

BRIEF DESCRIPTION

This experiment was designed to monitor the solar ambient
and flare-produced flux of X rays in the 0,3~ to 60-A
wavelength region. Two identical X-ray sensor units were
rounted at diametrically opposead apex positions an ‘the
satellite. Each wnit contained ftour detectors: three ion
chambers and a thallium-activated soajum Jodide (Nal[TL))
scintillation detectar. As each jon chamber had a
hemispherical windows the combined output signals fron
identical chambers 1in each sensor unit approximated the
response of an ijdeal detector with a 4=pi-sr field of view.
The ion chambers hac the following wirdow rateriasls, gas fills,
and wavelength responses. Chamber 1: 0.127 mm of beryllium,

Ta

C.% atm of argon plus 0.1 ate of hetjums 1 to B A, Chamber 23
6.35 micrometer of mylar overcoated with abouy an 5,500~A layer
of atuminum, 0.5 atm of nivrogens, 1 to 16 A. Chamber 3: 6,35
mjcrometer of mylar, 0.5 atm of nitrogen, 1 10 16 A and 44 to
60 A. This comkination of {on chambersy allowed solar X-ray
tlux measurements in the bands 1 to b A, 1 to 16 Ay B to 16 A,
and 44 to 60 A to be obtained upon suitable analysis of the
data. The scintilliation detector wused for the (.3~ to 3=A
wavelength vregion consisted of a Nal(Ti) crystal optically
coupled to s PMT, the output of which fed a five~ilevel,
f{ntegral, pulse~<height analyzer. Unlike the jon chambers, the
two scintillation detectors in the two sensor units were not
jdentical. The more sensitive detector had a }.27-cm-diameter,
1-mm=-thick rrystal covered by a flat G.25-mm=thick beryllium
window. The Less sensitive detector (1€-2 erys/sq em=-s) had a
6.35~mm~dianeter, 1=mm=thick crystal and a 2.03-mm-thick
beryliljum dere window $n addition to the tlat 0.25-mm window
mounted on the tace of the crystal. Both ion chambers and
scintillation detectors were capable of onservations with time
resolutions of 2 s. The average detection efficiencies for the
jon and scintillation detectors were of the order of 20X and
60X, respectively,

dasddrheannesunnRttadsdiwu s YELA 68..i‘...‘....'i..‘ll..i...l

SPACECRAFT COMMON NAME~ VELA 6B
ALTERNATE NAMES~ PL-702C, VELA 12 (TRW)
GA368, VELA 6B (USAF)

NSSDC 10~ T70-C278
LAUNCH DAYE=~ (a/Q8/70

LAUNCH SITE- CAPE CANAVERAL, UNJITED STATES
LAUNCH VEHICLE=- TITAN

WEIGhT=- 261. KG

SPONSORING CCUNTRY/AGENCY
UNITED STATES DOP-USAF
INITIAL ORBIT PARAMETERS
ORBIT TYPE- GEOCENTRIC
ORBIT FERICD- 6745, FMIN
PERIAPSIS~ 111500, KM ALT

EPOCH DATE=- 04/11/70
INCLINATION- 32.52 DEG
APOAPSIS~- 112210. KM ALT

PERSUNNEL
PP - SAMSC USAF~LAS
PS - R.W., KLEBSADEL LOS ALAMOS NAT LAB

BRIEY DESCRIPTION

Vela 6B was one of two sgin-stabilized, polyhedral
satellizes that comprised the sixth taunch in the Vela program.
The orbits ot the two satellites on each launch were basically
¢ircular &t about 17 earth radii, inclined at 60 deg to the
ecliptic. and spaced 180 deg apart, thus providing a tapability
ot monitoring opposite sides of the earth. The objectives of
the satellites were (1) to study solar and cosmic X rays,
extremeé ultraviolet radiation (EUV), solar protons, sotar winde
and neutrons, (2) to carry out research and development on
methods of detecting nuclear explosions by means of
satellite~borne instrumentation, and (2) to provide solar flare
data 1in support of manned space missions., Vela 60 was an
improved version of the earlier Vela series satellites having
better command capabilities, increased data storager improved
power requirements, better thermal control of optical sensors.,
and greater experimentation weight. FPower supplies of 120 w
were provided by 22,500 solar cells mounted on 24 6t the
spacecraft’s 26 faces. A rotation rate of 7b rpm during
transfer orbits ana 1 rpm after final orbit insertion
maintained ncminal attitude control, Eight whip antennas and
four stub antenna arrays at opposite ends of the spacecraft
structure were used for gqround commands and telemetry. The
launch of Vela 6A and 6B, plus the two active Velas still in
orbit (Vela SA and 58), completed the objectives of the vela
program.

B VELA 6B, BANE-----n m——————- L e, L
INVESTIGATION NAME~ SOLAR WIND EXPERIMENT
NSSDC 1B~ 70-0278-05

INVESTIGATIVE PROGRAM
NUCLEAR DETECTIOMN

INVESTIGATION DISCIPLINE(S)
SPACE PLASMAS
MAGNETOSPHERIC PHYSICS

PERSONNEL
PI - S.J. BAFE
01 - J.R. ASBRIGGE
0I - H.E, FELTHAUSER

LOS ALAMOS NAY LAB
LOS ALAMOS NAT LAG
LLOS ALAMOS NAT LAB

BRIEF DESCRIFTION

Two electrostatic analyzer~electron multiplier units were
used to study the interplanetary solar 4ind (includiny heavy
ions) and protons and electrons in the magnetotsit. Energy
analysis was accomplished by charging the plates to known
voltage levels and allowing them to discharye with known RC
time constants. Particles 1ip a 6~deg by 10G-deg., fan-shaped
angular ranjge Jere accepted for analysis during a decaying
voltage cycle. The 100-deg dimersion was parallel to the
spacecratt spin axis for both detectors. Cne
analyzer-muttiplier wunit studied solar wind electrons in the
energy range from 7.5 ev to 1t.5 keV and solar wind positive
ions (mainly protons and alpha particles) in an
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erergy=per~charJde rarge from $20 eV/Q to 5 keV/@. This unit
operated well wuntil Jts failure on February 20, 1973. The
other unit studied magnetotail protors or electrons between 20
eV and A3 kev  and sclar  wind  heavy fons in the
energy~-per~charye range from 1 keV/Q to b3 keV/G. This unit
operated well until fts taflure On August 10, 1972,

momenme VELA 6By (HAMBERS-eecrecmcvinscunssanmnmnscansnenennsen

INVESTIGATION NAME~ SOLAR X~RA7 DETECTORS, 0.5 TO 3,0 A, L
1 70 6 A, 1 70 16 A, 44 TO B0 A i

RSSDC 1D~ 70~0278-02 INVESTIGATIVE PROGRAM %
NUCLEAR DETECTION i

INVESTIGATION DISCIPLINE(S) %
X~RAY ASTRONOMY i

L

SOLAR PHYSICS LY

PERSONNEL i

P1 = W.H. CHAMRERS LOS ALAMGS NAT LAB j

61 = J.C. FULLER LOS ALAMOS NAT LAB f
01 - w.E. KUNZ LOS ALAMOS NAT LAB

HRIEF DESCRIFPTION

This experimert was designed tc m-nitor the solar ambient
and flare~-produced flux of X rays in the 0.3- to &0~A
wsvelength  regfon, Two identical X-ray senscr units were
rounted at diametrically opposed apex positions on the
satellite, Each unit contafned fcur detectors: three icn
chambers ond a thallium-~activated sodium tfodide (NallTl3)
scintiliakion detector. As each fon chamber had a
hemispherical wirccus the contired output signals from
identical chanbers in each densor wunit approximated the
response ot an joeal detector with a 4-pi-sr tield of view. E
The ion chambers had the followiny window materials, gas ftills,
any wavelength resgenses. Chawbier 1t 0.127 mm of beryllium,
0.9 atm ot argon plus 0.1 atm of heliums, 1 to 8 A. <Chsmber 2:
€.35 micrometers at mylar overcoated with about an B500-A Layer
of aluminum, 0.5 atm of nitrogens, 1 to 16 A. Chamber 3: 6.35
micrometers of mylar., 0.5 ats of nitrcgen, 1 to 16 A and 44 to
60 A. This combination of jon chambers allowed solar X-ray
tlux measurements in the bands 1 to & Ar, 1 to 16 A/ B t0 16 A,
ard 44 to 60 A tc be obtainec upcr suitable analysis of the
data. The scintillation detector wused for the 0.3- to J=A
wavelength region consisted of & Nal(Tl) crystal optically
coupled to a PMT, the output of which fed a five-ievel,
integrals pulse-height snalyzer, Urlike the jon chashers, the
two scintillation detectors in the two sensor units were not
identical. The rore sensitive detector had &
one-half=inch(1.,27 cm)=diameter, l-mm-thick ¢rystal covered by
a flat 10-mil(0.2%4 amm)~thick berylliue windcw. The less
sensitive detector (1E~2 erys’/sq cn-s) had &
one-quarter-inch(6.35 mm)-dfamerer, l-mm~thick crystal and a H
C.08-inch(2.032 mm)=-thick beryllium dome window in addition to
the flat 10-%il(0.254 mm) wincos mounteo on thke face ct the
crystal. Both ion chambers and scintillation detectors were
capable of observations with time resolutions of 2 s. The
average detective etficiencies for the ion and scintilliation
detectors were cf the order of 2% arc 60%, respectively.
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INDEX OF SPACECHAFY AND INVESTIGATIONS

BY SPACECRAFT NANES AND PRINCIPAL INVESTILATOR ORIGINAL PAGE IS
OF POOR QUALITY

. LAUNCH ‘
* SPACECHAFT NAME COUNTRY AND AGLNCY DATE ORBIT TVPE .
‘iluiininttti-it‘ibina.-n-nnnun-o.--uonn-t-n‘oott-ouo-oltqiaintﬁiioot-ettnothtna NSSDE 10 PAGE
'}'RINC INVEST . HAME INVESTIGATION NAME NO .
i
1959 DELTA 1 SEE EXPLORER &
1961 UPSILON ) SEE EPE~A
1962 ALFHA EPSILON 3 SEE TELSTAR 1}
1962 BETA GAMHA ) SEE EPEVR
1962 BETA LAMGDA | SEE EPE~
1976-057A UNITED STATES DOD-USAF 06/26/76 GEOCENTRIC 76~08YA 11
HI1GEIE ENERGETIC PARTICLE DETECTOR 76-059A%01 1}
1977~0074A UNITED STATES QODL-USAF 02/00/77 GEOCENTRIL 77=007A 11
HIGBIE ENERGETIC PARTICLE DETECTOR 77-007A~01 1
A 40 SEE TELSYAR
A 4y SEE TELSTAR 2
ABLE 3 SEE EXPLORER &
ALNP L SEE INP=p
AUMP 2 SEE IMP=E
AINP=E SEE IMP~E
ANCHORED INP 1 SEE INF-D
APOLLO 15 SUDSATELLITE UNITED STATES NASA-OMSF 08/04S7) SELENOCENTRIC 71-0630 11
ANDERSON LUNAR PARTICLE SHADOWS AND BOUNDARY T1-0630~01 11
LAYER
COLEMAN, JR. BIAXIAL FLUMNGATE MAGNETOMETER 71-05630-02 12
SJOGREN S-BAND TRANSPONDER 71-0630~03 12
APOLLO 15D SEE APOLLO 15 SUBSATELLITE
APOLLO 16 SUBSATELLITE UNITED SYATES NASA-OMSF 0A/24/72 SELENOCENTRIC 720310 12
ANDERSON LUNAR PARTICLE SHADOWS AND BOUNDARY 72~0310=01% 12
LAYER
COLEMAN, JR. BIAXTIAL FLUXGATE MAGNETOMETER 72-0310-02 12
SJOGREN S-BAND TRANSPONDER 72=0310-03 13
APOLLO 16D SEE APOLLO 16 SUBSATELLITE
ATS 1 UNITED STATES NASA-05SA 12/07/66 GEOCENTRIC 66=110A 13
BROWN PARTICLE TELESCOPE 06=110A-05 13
COLEMAN, JR. BIAXIAL FLUXGATE MAGNETUMETER 66~110A~02 13
FREEMAN SUPRATHERMAL ION DETECTOR 66=~110A~01 13
PAULIKAS OMNIDIRECTIONAL SPECTRONETER 66=110A~03 14
SuoMl SPIN-SCAN CLOUDCOVER CAMERA (SSCC) 66~110A~09 14
JINCKLER ELECTRON SPECTROMETER 66=-110A-04 14
ATS 2 UNITED STATES NASA-0SSA  04706/67 GEDGENTRIC 67-0314 14
MTILwAIN OMNIDIRECTIONAL PROTON AND ELECTRON 67-031A-05 1%
DETECTORS
STONE RAD IO ASTRONOMY 6T7-031A~01 15
ATS § UNITED STATES NASA-DSSA 08/12/69 GEOCENTRIC 69~069A 1%
AGGSON ELECTRIC FIELDS MEASURENMENT 69-069A~01 15
MCILWAIN OMNIDIRECTIONAL HIGH-ENERGY PARTICLE 67-069A-03 15
DETECTOR
MCILWAIN BIDIRECTIONAL LOW-ENERGY PARTICLE 69-069A~11 15
PETECYOR
MOZER TRI-DIRECTIONAL, MEDIUM-ENERGY PARTICLE 69-069A-04 19
DETECTOR
SUGIURA MAGNETIC FLELD MONITOR 69-069A~13 15
ATS 6 UNITED STATES NASA~-0SSA 0S/30/74 GEOCENTRIC 74+039A 16
ARNOLDY LOW-ENERGY PROTON/ELECTRON EXPERIMENT T4-039A~03 1
COLEMAN, JR. MAGNZTEMETER EXPERIMENT 74-039A-02 16
FRITL MEA® -’ﬂx?)‘ENT OF LUW-ENERGY PROTONS 74-039A-01 16
MASLEY STLAN Lo SMIC RAYS AND GEOMAGNETICALLY T4=039A-06 17
TRAL w0 RADIATIQN
MCILWALIN AURORAL PARYICLES EXPERIMENT 74-039A-05 17
PAULIKAS OMNIDIRECTIONAL SPECTROMEVER 74-0392-07 17
SHENK GEOSYNCHRONQUS VERY HIGH RESOLUTION T4=~039A-08 117
RADIOMETER (GVHRR)
dINCKLER PARTICLE ACCELERATION MECHANISMS AND 74~039A-04 17
PYNAMICS OF THE QUTER TRAPPING REGION
ATS~A SEE ATS 2
ATS =8 SEE ATS 1

19
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INDEX OF SPACECRAFY AND INVESTIGATIONS

BY SPACECRAFT NAMES AND PRINCIPAL INVESTIGATOR gg‘g’c‘\gﬁ‘ 33251"3

MY 28

* LAUNCH Ld
* SPACECRAFT NAME COUNTRY AND AGENCY DATE ORBIT TYPE *
ARA RN A AN AR R ARSI A AR RN AR R AR S A RSN RRRNRANRARERRNARRRROPRRRRRGRRFRRRRARERNESORadese  NESDC 1D PAGE
SERINC  JNVEST . NANE INVESTIGATION NAME » NO,
* a
ATS~E SEE ATS &
AIS~F SEE AYIS &
BAUGHTER SEE ISEE 2
EGO 5 SEE 0G0 5
E0GO ) SEE 0GO 1
E0GD 3 SEE 060 3
£0GQ 5 SEE 0G0 &
EPE~A UNITED STAYES NASA-0SSA UB/16/61 GEOCENTRIC 61~020A 17
CAHILL, JR. FLUXGATE MAGNETOMETERS 61-020A-02 18
DAVIS PROTON=ELECTRON SCINTILLATION DETECTOR 61~020A~05 18
MCDONALD COSMIC RAYS 61-020A~04 18
VAN ALLEN CHARGED PARYICLES 61-020A-03 18
EPE-B UNLITED STATES NASA~0SSA 10/02/62 GEOCENTRIC 62-051A 18
CAHILL, JR, FLUXGATE MAGNETOMETERS 62-051A-02 19
bAVIS PROTON-ELECTRON SCINTILLATION DETECYOR 62-051A-0% 19
MCOONALD LISMIC RAYS 62-051A-04 19
VAN ALLEN TRAPPED PARTICLE RADIATION 62~-051A-03 19
EPE~C UNITED STATES NASA-0SSA 10/27/62 GEOCENTRIC 62~059A 19
BROWN ELECTRON AND PROTON SOLID-STATE 62-059A-01 20
BETECTORS
DAVIS PROTON~ELECTRON SCINTILLATION DETECTOR 62-059A~05 20
MCILWAIN DIRECTIONAL AND OMNIDIRECYIONAL 62-055A~-02 20
ENERGETIC PROTONS AND ELECTRONS
EPE-D UNITED STATES NASA-0S5SA 12721764 GEQCEMYRIC £4+086A 28
BROWN SOLID~STATE ELECTRON DETECTOR 64=~086A~01 20
CAHILL, JR. FLUXGATE MAGNETOMETERS 64~086A~03 20
pAyIS PROTON-ELECTRON SCINTILLATION DETECTOR 64-086A~04 21
BELLWALN OMNIDIRECTIONAL AND UNIDIRECTIONAL 64~0B6A~02 21
ELECTRON AND PROTON FLUXES
ERS 13 UNITED STATES DAD~USAF 07/17/64 GEOCENTYRIC 64-040C 21
VETTE CHARGED PARTICLE DETECTORS 64-040C-01 21
ERS 17 UNITED STATES DOD~USAF 07/20/65 GEOCENTRIC £5-058¢ 21
VEYTE CHARGED PARTICLE DETECTORS 65-058¢-01 21
VETTE X<RAY DEYECTORS 65-058C-02 22
VETTE GAMMA=RAY DETECTOR 65~058C~03 22
£SA GEOS SEE ESA~GEOS 1
ESA-GEDS 1 INTERNATIONAL ESA 04/720/77 GEOCENTRIC COMMEN. 77-029A 22
BEGHIN WAVE FIELD IMPEDANCE T7~029A-11 22
GEISS LON-ENERGY ION COMPOSITION 77-029A-03 23
GENDRIN MAGRETIC WAVE FIELDS 77-029A~06 23
HULTQVIST LOW~ENERGY ELECTRON AND PROTON PI1TCH 77~029A~04 23
ANGLE DISTRIBUTION
MARTAN] TRIAXIAL FLUXGATE MAGNETOMETER 77-029A~09 23
PEDERSEN DC FIELDS BY DOUBLE PROBE 77~029A-07 24
PETIT VLF PLASMA RESONANCES 77-0294-05 24
UNGSTRUP ELECTRIC WAVE FIELDS 77-029A~10 24
WILKEN ELECTRON AND PROTON PITCH ANGLE 77-027A-01 24
DISTRIBUTION
WRENN THERMAL PLASMA FLOW 77-029A-02 24
ESA-GEOS 2 INTERNATIONAL ESA 07/14/78 GEOCENTRIC 78-071A 25
BEGHIN WAVE FLELD IMPEDANCE 78-071A~11 25
GE1SS LOW-ENERGY ION COMPOSITION 78-071A-03 25
GENDRIN MAGNETIC WAVE FIELDS 78~-071A-06 25
HULTQVIST LOW~ENERGY ELECTRON AND PROTON PITCH T7E8-071A-04 25
ANGLE DISTRIBUTION
MARLANI TRIAXIAL FLUXGATE MAGNETOMETER 78~071A-09 26
PEDERSEN 0C FIELDS BY DOUBLE PROBE 18-071A~07 26
PETLT VLF PLASMA RESONANCES 78-071A-05 26
UNGSTRUP ELECTRIC WAVE FIELDS 78~071A-10 26
WILKEN ELECTRON AND PROTON PITCH ANGLE 78-071A-01 26
DISTRIBUTION
WRENN THERMAL PLASMA FLOW 78-071A-02 27
EXPLORER & UNITED STATES NASA-0SSA 08/07/59 GEOCENTRIC 59-004A 27
UNITED STYATES DOD ~USAF
SIMPSON PROPORTIONAL COUNTER TELESCOPE 59-004A~01 27
SONETT SCINTILLATION COUNTER 59-D04A~02 27
SONETT SEARCH=-COIL MAGNETOMETER 59-004A-04 28
WINCKLER 10N CHAMBER AND GM COUNTER 6?~004A-03 28
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SIMPSON COSMIC-RAY RANGE VS ENERGY LOSS 64-060A-03 32
WOLFE SOLAR WIND PROTONS 64-060A~06 32

INP=C UMITED STATES NASA-OSSA 05/29/65 GEOCENTRIC 65-042A 32
ANDERSOR ION CHAMBER ANDP GM COUNTERS £5-042A-05 32
BRIDGE PLASMA, FARADAY CUP 65=042A-07 33
NESS FLUXGATE MAGNETOMETER 65=042A~02 33
SERBU REVTARDING POTENTIAL ANALYRER 65-042A~01 33
SIMPSON COSMIC~RAY RANGE V5 ENERGY LO5S 65-042A~03 33
WOLFE SOLAR WIND PROTONS 65-042A~06 33
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BRIDGE PLASMA PROBE h6-058A-06 34
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SERBU LOW~ENERGY INTEGRAL SPECTRUM 66~058A-02 34

MEASUREMENT EXPER IMENY
SONETT AMES MAGNETIC FIELDS 66~058A~03 34
VAN ALLEN ELECTRON AND PROTON DETECTORS 66-058A~-05 34

IMP-E UNITED STATES NASA-0SSA 07/19/&7 SELENOCENTRIE 67-070A 35
ALEXANDER MICAOMETEORITE FLUX 67-07CA~05 35
ANDERSON ENERGETIC PARTICLE 67-070A-02 35
BRIDGE PLASMA PROBE 67-070A~06 35
NESS GS5FC MAGNETOMETER 67=070A~04 3%
SERBU LOJ=-ENERGY INTEGRAL SPECTRUM 67-070A~07 35

MEASUREMENT EXPERIMENT
SONETT AMES MAGNETIC F1ELDS 67~070A~03 35
VAN ALLEW ELECTRON AND PROTON OETECTORS 67-070A~03 36

Inp=~¢ UNITED STATES KASA-OSSA 05/24/687 GEOCENTRIC 67-051A 36
ANDERSON ION CHAMBER 67-051A-02 36
BOSTROM SOLAR PROTON MONITORING EXPERIMENT 67-051A~07 36
BROWN LOd~ENERGY SOLID~STATE TELESCOPE 67-051A~01 36
HARRISON SPHERICAL ELECTROSTATIC ANALYZER 67-051A-06 37
MCCRACKEN COSMIC-RAY ANISOTROFY 67-051A-05 37
MCDGNALD LOW-EMERGY PROTON AND ALPHA DETELTOR 67~051A-09 37
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DIFFERENTIAL ENERGY ANALYZLER (LEPEDEA)

NP~ UNITED STATES NASA=0SSA 06/21/69 GEOCENTRIC 69~0534A 38
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BRIDGE SOLAR PLASMA FARADAY CuP 72-073A-02 40
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GLOECKLER IONS AND ELECTRONS IN THE ENERGY RANGE 72-073A-83 41
0.1 TO 2 MEV
KRIMIGIS CHARGED PARTICLE MEASUREMENTS EXPERIMENT T72-073A~-08 41
NESS MAGNETIC FIELDS EXPERIMENT 72-073A-01 41
OGILVIE SOLAR WIHD ION COMPOSITION 72~073A-12 41
SCARF PLASMA WAVE T72-073A-11 42
SIMPSON SOLAR FLARE HIGH=2/LOW-E AND LOW-2 72-073A~07 42
150TOPE i
STONE ELECTRONS AND HYDROGEN AND HELIUM T2~-073A-06 A2
1S0TOPES
WILLTAMS ENERGETIC ELECTRONS AND PROTONS 72~073A-05 42

IMP~1 UNLITED STATES NASA-0SSA 03/13/71 GEOCENIRIC 71-019A 42
AGGSON ELECTROSTATIC FIELDS 71-019A~02 43
ANDERSON MEDIUM-ENERGY SOLAR PROTONS AND 71-019A~06 43

ELECTRONS
BAME MEASUREMENT OF SOLAR PLASMA T1-019A-11 43
BOSTROM SOLAR PROTON MONITORING EXPERIMENT 71-019A-07 43
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CLINS STUDY OF CuSMIC RAY, SOLAR, AND 75-019A~10 43
MAGNETOSPHERIC tLECTRONS

ERLCKS0Y INTERPLANETARY LONG WAVELENGTH RADID 71-019A-18 (L]
ASTRONCMY EXPERIMENT, TIME RESOLUTION

ERANK LOW=ENERGY PROTONS AND FLECTRONS 71=017A~0% R4

GURNETT ELECTYROSTATIC WAVES AND RADIO T1~419A~03 44
HOISE == 1DwA

HADDOCK INTERPLANETARY LONu=WAVELENGLTH RADIQ 11-019A=13 48
ASTRONOMY EXPERIMENTY, FLUX RESOLULTION

BELLOGG ELECTROSTATIC WAVES AND RADID 71-019A~12 4%
NOISE == MIAN

NESS MEASUREMENT OF MAGUNETIC FIELDS T1-019A~0) 84

QGILYIE MEASUREMENT OF SOLAR PLASMA 71~019A~04 45

SIMPSON NUCLEAR COMPCSITION OF COSMIC AND SOLAR T1~019A-09 45
PARTICLE RADIATIONS

IMPwy UNITED STATES NASA=O5SA 107286713 GEOCENTRIC 73~078A A%
AGGSON ELECTROSTAYICL FIELDS 73~078A-11 45
BAME SOLAR PLASMA ELECTROSTATIC ANALYZER T3=018A=10 48
BRIDGE SOLAR PLASMA FARADAY Cup 13~078A~02 A&

FRANK MEASUREMENT OF LOW«ENERGY PROTONS AND 73=0782=04 46
ELECTRONS
HGLOECKLER SOLID~STATE DETECTORS T3~078A~03 46
LUBNETT ELECTROSTATIC WAVES AND RADIO NOISE T3-078A~12 46
KRIMIGIS CHARGED PARTICLE MEASUREMENTS T3-078A~ 0k Ab
EXPERIMENT
MCDONALD SOLAR AND COSMIC~RAY PARTICLES T3=~078A~09 L1
NESS MAGNEYIC FIELD EXPERIMENT 73=078A~01 47
SIMPSON SOLAR FLARE WIGH=2/LOW=E AND LOW~2 73=076A~07 47
1SOTOPE
STONE ELECTRONS AND HYDROGEN AND HELIUM TI=076A~06 47
ISQTOPES
WILLIAMS ENERGEYIC ELECTRENS AND PROTONS 73=n78A~08 %7
IMP=K SEE 1SEE 1
18p~x PRIME SEE 18Et 2
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INTNL SUN EARTH EXPL=-A SEE ISEE 3
ANTNL SUN EARTH EXPL-C SEE JSEE &
ISEE § UNITED STATES NASA-0SSA 10722771 GEOCENTRIC T7-1024 47
ANDERSON ELECTRONS AND PROTVONS 77-1024~10 48
BAME FAST PLASMA AND SOLAR WIND IONS 77-102A-01 48
CLINE GAMMA-RAY DURSTS 17-102A-14 48
FRANK HOT PLASMA 77-102A-03% 4B
GURNETT PLASMA wAVES T7-102A-07 44
HARVEY PLASMA DENSITY 77-102A~08 40
HELLIWELL VLF WAVE PROPAGATION 77-102A-13 49
HEPPNER bC ELECTRIC FJIELD 77-102/ 11 49
HOVESTADT LOW-ENERGY COSMIC RAYS 77-102A-08 49
MOLER QUASI-STATLC ELECTRIC FLELDS T7-102A-06 49
OGILVIE fAST ELECTRONS 771-102A~02 49
RUSSELL FLUXGAYE MAGNETOMETER T7-102A-04 50
SHARP 10N COMPOSITION 77~102A~12 50
WILLIAMS ENERGETIC ELECTRONS AND PROTONS T77=102A-09 50
ISEE 2 INVERNATIONAL ESA 1087227711 GEOCENTRIC 77-1028 50
UNITED STATES NASA-0SSA
ANDERSON ELECTRONS AND PROTONS 77~1028-08 50
golot SOLAR WIND IONS q7=1028~02 51
FRANK HOT PLASMA 77~1028=03 L33
BURNETT PLASMA WAVES 77-1028-05 51
HARVEY RAD1D PROPAGATION T1~1028-06 51
PASCHMANN FAST PLASMA 77-1028-01 51
RUSSELL FLUXGATE MAGNETOMETER T?=3g2B~04 a1
WILLIAMS ENERGETIC ELECTRUNS AND PROTONS 77-1028~07 S2
1SEE 3 UNITED STATES NASA-OSSA DE/32/78 HELIQCENTRIC 78-079A 52
ANDERSON INTERPLANETARY AND SOLAR ELECTRONS 78=079A~09 52
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HAME SOLAR WIND PLASMA 78-079A-01 52
RECKMAYN KIGH=-ENERGY COSMIC RAY 78~079A~05 8%
HOVESTADT LOW=-ENERUY COSMIC RAYS TE€=-079A-03 53
HYNDS ENERGETIC PROTONS 78=079A~08 53
MEYER COSMIC~RAY ELFCTRONS AND NUCLED TE~DITA-06 83
QLILVIE SOLAR #IND ION COMPOSITION T8=-079A~11 53
SCARF PLASMA wWAVES 78~079A~07 53
SNITH MAGNETEIC FIELDS 75=079A-02 53
STEINBERG RADID MAPHING 78-079A~10 54
STONE HIGn=ENERGY C0LMIC RAYS T8-079A-12 S5
TEEWARDEN GAMMA-HRAY BURSTS Th~019A=1E 54
Vit ROSENVINGE MEDIUM EWERGY CodMIC RAY T8-079A-04 54
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BOHN INTERPLANETARY DUST PARTICLES 64-054A-07 55
BRIDGE PLASMA PROBE., FARADAY CUP 64-054A=14 55
CLINE POSITRON SEARCH AND GAMMA RAY SPECTRUM 64-054A-15 58
HADDOCK RADIO ASTRONOMY 64-054A-09 55
HELLIWELL WIDEBAND AND NARROW-BAND STEP 64-054A-08 56
FREQUENCY VLF RECEIVERS
HEPPNER MAGNETIC SURVEY USING TWO MWAGNETOMETERS 64~054A-02 56
4 KONRAD] TRAPPED RADIATION SCINTILLATION COUNTER 64-054A~16 56
( MANGE GEOCURONAL LYMAN-ALFHA SCATTERING 54-054A-10 56
SAGAL YN SPHERICAL 10N AND ELECTRON TRAP 64-054A-03 56
STMPSON COSMIC-RAY SPECTRA AND FLUXES 64-054A-18 57
SMITH TRIAXIAL SEARCH-COIL MAGNETOMELTER 64=054A~01 57
TAYLOR, 4R, POSITISE ION COMPOSITION 64-054A-06 57
VAN ALLEN TRAPPEL RADIATION AND HIGH-ENERGY 64-054A-19 57
PROTONS
WHIPPLE PLANAR ION AND ELECTRON TRAP 64-054A=04 57
WINCKLER 10NIZATION CHAMBER 54-054A-20 56
WINCKLER ELECTRON SPECTROMETER 64-054A-21 58
WOLFE ELECTROSTATIC PLASNA AWALYSIS (PROTONS 64-054A-13 58
J1-1BKEV) .
3 WOLFF GEGENSCHEIN PHOTOMETRY B4-054A-11 58
060 3 UNITED STATES NASA-0SSA  06/07/65 GEOCENTRIC 66-049A 56
ANDERSON SOLAR COSMIC RAYS 66-049A-01 59
BOHN INTERPLANETARY DUST PARTICLES 66~049A=21 59
CLINE POSITRON SEARCH AND GAMMA=RAY 66-049A-04 59
SPECTROMETER
EVANS LOW ENERGY PROTON MEASUREMENT 66-049A-07 59
FRANK LOWN-ENERGY ELECTRONS AND PROTONS 66~049A~08 60
HABDO CK RADIO ASTRONOMY 66-049A-18 60
4 HELLIRELL VLF NOISE AND PROPAGATION 66-049A-17 60
HEPPNER MAGNETIC SURVEY USING TWO MAGNETOMETERS 66-049A-11 60
RONEALY TRAPPED RADIATION SCINTILLATION COUNTER 66-049A-10 60
MANGE GEOCORGHAL LYHANoALPHA SCATTERING 66-049A~19 61
SAGAL YN SPHERICAL 10N AKS ELECTRON TRAP 66-049A-13 61
SIMPSON COSMIC-RAY SPECTRA AND FLUXES 66-049A-03 61
SMITH TRIAXIAL SEARCH-COIL MAGNETOMETER 66-009A-12 61
TAYLOR, JR. POSITIVE 10N CONCENTRATION 66-0A9A~15 61
WHIPPLE PLANAR 10N ELECTRON TRAP 66-049A-14 61
WINCKLER ELECTRON SPECTROMETER 66-049A-22 62
WINCKLER IONIZATION CHAMBER 66-049A-23 62
WOLFE ELECTROSTATIC PLASWA ANALYSIS (PROTONS 66-049A-05 62
1-20KEV) .
WOLFF GEGENSCHEIN PHOTOMETRY 66-049A~20 62
060 5 UNITED STATES NASA-0SSA  03/08/68 GEOCENTRIC 68-0144 63
AGGSON ELECTRIC FIELD MEASUREMENT 66-014A-26 63
ANDERSON ENERGETIC RADIATIONS FROM SOLAR FLARES 6B-014A=04 63
BARTH ULTRAVIOLET AIRGLOW 68-018A-21 63
BLARONT GEOCORONAL LYMAN-ALPHA MEASUREMENT 68~014A-22 64
CLINE STUDY OF PROTONS, ELECTRONS, POSITRONS., 68-014A-05 64
AND GAMMA RAYS
COLEMAR, JR. PARTICLE WAVE STUDY 68-014A13 64
COLEMAN . JR. UfLA TRIAXIAL FLUXGATE MAGNETOMETER 68-0)4A-14 64
CROOK PLASMA WAVE DETECTOR 68-014A-24 64
HADDOCK 50 KHZ TO 3.5 MZ SOLAR RADIO ASTHONOMY 66-014A-20 65
IN EIGHT STEPS
HEPPNER MAGNETIC SURVEY USING TWO MAGNETOMETERS 68-014A-15 65
KREPLIN SOLAR X-RAY EMISSIONS 68-014A~23 65
MEYER COSMIC-RAY ELECTRONS 68-014A=09 6
OGILVIE TRIAXIAL ELECTRON ANALYZER 6B-014A-11 66
SAGALYN PLASMA TEMPERATURE. DENSITY AND FLUX 68-014A-02 66
SEPRU LOWM-ENERGY INTEGRAL SPECTRAL £8-014A-03 66
MEASUREMENT
SHARP LIGHT ICN MASS MAGNETIC SPECTROMETER 6B-014A-18 66
SIMPSON LOW~ENERGY HEAVY COSMIC-RAY PARTICLES 68-014A-27 66
SRITH TRIAXIAL SEARCH-COIL MAGNETOMETER 68-014A-16 67
SRYDER PLASMA SPECTROMETER GB~014A-17 67
VAN DE HULST MEASUREMENT OF THE ABSOLUTE FLUX AND 68-014A-12 67
ENERGY SPECTRUM OF ELECTRONS
WEST, JR. ELECTRON AND PROTON SPECTROMETER E2-014A-06 67
060-4 SEE 060 1
e 89
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060~8 SEE 0G0 3 N
060 ~€ SEE 0G0 5
ORS 3 SEE ERS 17
ORS 3(A) SEE ERS 17
P+ S SEE APOLLO 1% SUBSATELLITE
P78-2 SEE STP pP7u=2
PROGNOZ 3 U.5.5.R. 1K1 02718/1% GEQCENTRIC 73-0094 67
LOGACHEY ENERLETIC PARTICLE DEVECTORS 73-009A-01 68
s 3 SEE EPE=A
s 3A SEE EPE-B
$ 38 SEE EPE-C
.14 SEE EPE~D
S a9 SEE 0G0 1
S 494 SEE 060 3
S 59 SEE 060 §
S 74 SEE IMP-A
S T4A SEE IMP-B
S 748 SEE INMP=U
S-CUBED A UNITED STATES NASA=OSSA 11/18/71 GEOCENIRIC T1-096A 68
CAHILL, JR. FLUXGATE MAGNETOMETERS 71-096A~04 68
CAHILL, JR. SEARCH COIL MAGNETOMSSSR 71-096A~05 68
FRITZ SOLID=STATE PROTON-ALPHA PARTICLE T1=-096A~02 68
TELESCORE
GURNETY AC ELECTRIC FIELD MEASUREMENT T1~0064~07 69
HOFFMAN CHANNEL ELECTRGN MULTIPLIERS WITH T1-096A-04 69
ELECTROSTATIC ANALYZERS
MAYNARD 0C ELECTIRIC FIELD MEASUREMENT 71-096A-06 69
WILLIAMS SOLID=-STATE DETECTORS 71-096A-03 69
SCATHA SEE STP P78-2
SESP P78-2A SEE STP P78=-2
§55-4A SEE S-CUBED A
SYP P73=2 UNITED STATES 0OD-USAF 01/30¢719 GEOCENTRIC 79=007A &89
AGGSON ELECTRIC FIELD ODETECYOR 79-007A-05 70
BLAKE ENERGETIC PROTON DEYECTOR 79=-007A-14 70
FENNELL SPACECRAFT SHEATH FIELDS DETECTOR 79-007A-06 10
HARDY RAPID SCAN PARYVICLE DETECTOR 79-007A-12 70
JOHNSON ENERGEVIC I1ON SPECTROMETER 19-007A=13 70
LEDLEY MAGNETIC FIELD MONITOR 79-~007A~08 70
REAGAN HIGH=ENERGY PARTICLE DETECTOR 19~007A~15 10
WHIPPLE UCSP CHARGED PARTICLE DEYECTOR 79~007A-11 70
STP PRGRE SEE 1SEE 3
TELSTAR 1 UNIYED STAIES AT+T=BTL 07/50/62 GEOCENTRIC 62=029A n
HROWN PROTON AND ELECTRON RADIATION 62-029A~-01 7
TELSTAR 2 UNITED STATES AT+T-BTL 05/07/63 GEOCENTRIC 63-0134A n
BROWN PROYON AND ELECTRON RADIATION 63-0134-01 11
TRS 2(8) SEE ERS 13
TRS & SEE ERS 13
USAF OPERATIONAL SAT-76 SET 1976-059A
USAF OPERATIONAL SAT-77 SEE 1977-007A
VELA 3 (USAF) SEE VELA 34
VELA 3 TUSAF) SEE VELA 3B
VELA  3A UNITED STATES DOD=USAF 07/2C/65 GEOCENTRIC. 65~C0584A 71
3ANME ELECTROSTATIC ANALYZER AND GM TUBES 65-058A~04 11
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VELA 3B UNITED STATES DOD=USAF 07/20/65 GEOCENTRLIC 65-0588 T2
UA ELECTROSTATIC AN/\YIER AND GM TUBES 65-0588-04 72
VELA 5 (1Rw} SEE VELA 3A
VELA  5A UNITED STATES DOD~USAF 05/23/69 GEOCENTRIC 69 ~0460 72
GAME SOLAR WIND 69~0460-05 72
CHAMBERS SOLAR X=RAY DEISCTORS, 0.5 10 3.0 A» 69-046D-02 7
1 70 8 Ar 1 YO 16 Ar 34 JO 60 A
VELA 5B UNITED STATES POO~USAF 05/2%/69 GEOCENTRIC 69-046€ 73
BANE SOLAR WIND 69-046E~08 73
CHAMBERS SOLAR X=RAY DETZCTORS, 0.5 10 3.0 A. 69~046E-02 73
1 10 8 Ap 1 TO 16 An 44 TO 60 A
VELA 58 (USAF) SEE VELA %8B
VELA 6 (TRW) SEE VELA 3B
VELA 6A UNITED STATES 00D~USAF 04/08770 GEOCENTRIC 70-027A 73
RAME SOLAR WIND ENPERIMENT 73-027A-05 T4
CHAMBERS SOLAR X~RAY DETECTORS., 0.5 Y0 3.0 A, § 70-027A~02 T4
TO 8 Ae 1 TO 156 As 44 TO 60 A
VELA 6B UNJYED STATES DOD~USAF 04/08/70 GEQCENTRIC 70=-0278 T4
BAME SOLAR WIND EXPERIMENT 70-0278-0% T4
THAMBERS SOLAR X~RAY DETECYORS, 0.5 VO 3.0 A, 76-0278~02 15

VELA 6B (USAF)
VELA 9 (TRW)
VELA 10 (TRW)
VELA 11 (TRW)
VELA 12 (YR}

1 TO 8 A, 1 TO X6 As 44 7O 60 A
SEE VELA 68
SEE VELA 5A
SEE VELA 5B
SEE VELA 6A
SEE VELA 6B
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APPENDIX A - DEFINITIONS

Investigation Discipline - The subject to wliich an investigation pertains.
The possible entries are limited, and the NSSDC
information files can be searched using this field.

Investigative Program - Code of the cognizant NASA Headquarters office, or
name of other sponsoring agency program. "CO-OP"
added to a code indicates a cooperative effort with b
another agency or a foreign country.

NLA - No Longer Affiliated. Used in the spacecraft
personnel section and occasionally with
investigations to indicate that the person had
the specified affiliation at the time of his
participation in the project, but is no longer :
there. :

NSSDC ID = An identification code used in the NSSDC
information system. In this system, each
successfully launched spacecraft and experiment is
assigned a code based on the launch sequence of the
spacecraft. Subsequent to 1962, this code (e.g.,
72-012A for the spacecraft Pioneer 10) corresponds
to the COSPAR international designation. The
experiment codes are based on the spacecraft code.
For example, the experiments carried aboard the
gspacecraft 73-019A (Pioneer 11) are numbered
73-019a-01, 73-019A-02, etc. Each prelaunch
spacecraft and experiment is also assigned an NSSDC
ID code based on the name of the spacecraft. Prior
to launch, for example, the approved NASA launch,
Solar Mesosphere Explorer, was coded SME. The
experiments to be carried aboard this spacecraft
were coded SME =01, SME ~02, etc. Once a {
spacecraft ig launched, its prelaunch designation
is cha,~rged to a postlaunch one; e.g., Pioneer-G,
which was launched April 6, 1973, was given the
NSSDC ID code of 73-019A, and the NSSDC spacecraft
common riame of Pioneer 11.

B T P

oI - Other Investigator.
f PI - Principal Investigator. ?
; PM - Project Manager.
;‘ PS - Project Scientist.
i TL - Team Leadexr.
™ - Team Member.

A=1

e



TRF -

Technical Reference File. A computerized
space~investigation-oriented biblioqraphic
reference list maintained by NSSDC. Journal
publications and other documents are cited, and can
be retrieved by author name, title, or NSSDC ID of
relevant investigation. Used to keep track of
descriptive and documentation material, as well as
to produce bibliographies of certain spacecraft.
The TRF accession number begins with the letter B
and contains five digits; for example, B10851.
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