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PREFACE (U}

1y This division note 1s 2 brief histery of the DOD Space Test Program from is

imeeption in 1966 through 192, The hiswory includes a descripnen of the organization and
Hl . Space missions, a y of the experiments, and = compilavion of experiment

results and ihe uses of the resuls in suppord of DOD systems and lechrnafogy. The history

was prepated under the guidance of_ SAF/AQSL. - s
prep: under Bun “9} i!;__ )
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(N Technology demonstrated under oon-5TF missions was of compl Y iterest
to collateral DOD/NASA organizations and integral 1o the broad technology base being
developed under STP panicipar Pundmg was provided by the non-STP applicant; STP

iali and integi hods and procedures were ulilized w effesctively

execure the most cost-effective fest appraach for s muluai'ly beneficial experiment.

(U The space expetiments conducted by STP generally fall inta three cateories. The
firsi category includes (hose exg related to sy or Y The second
calegory of experiments provides of the space envi The third caregory
of experiments explores the benefits of using military man in space. Figure 2 lists the major
categories of experiments and the types of experiments which have been conducied by STF in
each categary. Figure 2 also indicates the sumber of experiments of each type that have been
conducied by STP.

Figure 2
(Figure UNCLASSIFIED)

(‘ Space Ten Pragam
CATEGORIES OF SPACE TEST PROGRAM EXPERIMENTS
1967 -1992

+ SYSTEMSUBSYSTEM AND RELATED TEST!
- ADVAHCED COMMUNICATION TESTS 19|
= SPACECAAFT SUBSYSTEM TESTS (48)
- GEODETIC MAPPRG FOR NAVIGATION {5}
- GROUND RADAR CALIBRATION (4}
= SPACE MANUFACTURING [1)

+ SPACE ENVIRONMENT
~ HEUTRAL ATMOSPHERE MEASUREMENTS {2T)
= KGNOSPHERK: MEASUREMENTS (14}
= WAVE PROPAGATION MEASLREMENTS (8)
- MAGNETOSPHERE MEASUREMENTS (14)
= GEQOMAGHETIC FIELD MEASUREMENTS (3]
= SOLAR X-RAY, UY, AND PARTICLE MEASUREMENTS (12}
= COSMIC RAY MEASUREMENTS (9)
- BACKGAQUND IR, Uy MEASUREMENTS (15}
= NEAR-EARTH ENVIROHMENT {13}
- SPACECAAFT ENVIRONMENT (31)

* MILTTARY MAN IN SPACE INVESTIGATIONS (28)

{ ) HUMEER OF EXPEAIMENTE (M CATEGORY
HOTE: DOES HOT INCLUDE FAILED WSSONS OR HON-STP MISSIONS FLOWH &Y STF
ANEER
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(U} Sysiem and subsystem tests of spacecrsfi components are necessary W develop
improved components. Such tests are generally directed toward improving the performance of
a companent or making the component more relishie or more survivable.

N Advanced oomrnuml:atmns Tesis Rave led o i d tactical cr

¥

impraved survivability of and pis for small, inexpensive
space-based wmmumcatmns systems for use on the batleficld. Mine separate experiments
have supported b tests have led 10 more reliable and

survivable subsystems. Forty-enght experimenis have supported spacecrafl subgystem tests.
Experiments related to navigation have been successful in improving geodetic survey

worldwide and have di ated eritical hard for the Global Posiicning System (GPS)
Five experiments have been directed toward navigation equipment and geadetic mapping for
navigation. STP hes conducted four experi that provided different sizes apd shapes of

space objects for the calibration of ground radar. These experiments have obvious value 1o
bellisiic missite defense. Experimemts related to manufacturing products in space, e.g.,
pharmacewticals, ezn ead 1o improved and less expensive ptoducts. STP has conducted one
experiment in this area,

{U) The resuhs of measurmments of the space environmeni are more difficull to
cotrelate ditectly with a beneficial miliary use. This difficulry in tracking results from the
of the envi is frequently caused by the faer thai experimental resulis
ar¢ used In making environmental models or aumaspheric standards which in lum are ysed in
military activities.

() Measurements of the upper simosphere are imporiant to the understanding of the
upper aunaspheric chemisiry, the formation of the ionosphere, the behavior of upper altirude
nuclear explosions, and the predlcuon af orbits for low-altitude satellites. Twenly-seven
exper have d the and densities of the upper atmosphere.

(U) The ionesphers plays @ very important role in radio propagation below lira High
Frequencies {UHF). Therefore, an understanding of iis properiies and behavior is vital 1o the
undersianding of the zeliabiinty of many mifitary communications systems. Fourteen STP
experiments have been flown 10 measure properties and behavior of he ionosphere.

(U} Wave prapagalion measurements are important 1o communications since they
direct of,, pagation properties of channel characleristics such as

eleciromagnetic notse and ant P Nine STF experiments have made
measurements related (o wave propagation.

14
UNCLASSIFIED
%



UNCLASSIFIED

{U} The magneiospheric region of space is of interest becavse this is where many of
the long-lived satelites operate. I is pecessary to understand the environment and
penurbations in this region suth as those caused by solar activity in order (0 take necessary
precautions 10 protect the health of the satellite. Fourteen STP experiments have measured
the panicle population in the Eanh's magoetosphere.

(U3 The Earth™s magmetic field is iform and is undetging continuous change,
both ambient and as distarted by solar acvivity. This ﬁeld has a direct impact on bath
| and space magnetic related i STP has conducted three
.1 gnetic field = i direcied toward a beer understandmg of the fieid anomalies.

(U} The amouni and kind of solar radiation striking the Earth has wide influence on
the Earth, fs weather, and communications. For example, solar flares can cause worldwide
communications blackouts in certain frequency bands. Experiment objectives related 10 solar
flares are to improve forecasting rechnigues. Thineen STP experiments have made
measurements of solar ultraviole: (1TV), X-rays, low energy nuclear particles of the solar
wind, atd high energy panticles released by solar flares.

Cosmic tay backgrounds are required for proper operation of nuclear detonation
detecrion setellites and estimation of damage w components of spacecrafi in orbit for long
periods of time. Nine STP experiments have conlnbuled 1o knowledge u-f cosrmc rays,
including rwo very successful experiments that §

P 1

() The proper cperation of various surveillance satellites requires a thorough
knowledge of the background. Nineteen STP experiments gathered data on Earlh 2nd
¢elestial background radiation in the infrared (IR), visible, and UV regions of the specirum.
Measurements in the IR region were pariicularly successful and comiribuled to the design
paramelers of several mifiary satellive surveillance systems.

(U) The near Earth environment ¢an be considered 1o include the regions of clond
formation and the oceans. STP has carried out 13 experiments related w clovd formation and
ocean cutrent and wave heighis.

(U} Knowledge of the environmen. within a spacecraft, wheiher i1 be the cargo bay of
the Space Shutibe or the experiment compartment on a free flyer spacectaft, is importan in
planning for the survival and proper operation of the payload. STF has carried ool 51
experiments related 10 spacecraft environment. Key experiments in this zrea include 3 major
ibvestigation of spacecraft charging a1 geosynchronous orbit and a monitoring sysiem for the

Space Shuttde cargo bay. The laer is flown regularly on both NASA and DOD Shuule
missions.
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(I STF has flown 2 number of experiments to
obiain background data for epemalions in space.
These experiments measured background in
speciral regions from the uliravioles 1o infrared. A
particutarly valuable series of missions, flown in
the 1967 10 1971 vme period, acquired excelien
data on the spectral variation in the IR background
and mapped the celesiial IR dackground. This
dats were used to determine the design pacameters
for a pumber of military satefiite surveiliance
systzms,

{1 One of the hazards associated with the
operation of a spacecrafl in orbit is the
phenomenon kanwn a5 spacecraft charging.
Spacecrafi charging results from different electric
potentials being buili upon vatious spacecraft
surfaces. The different polenials cause arcing and
can disable a spacecrafi. In 1979, STP launched
the SCATHA, sateliite, which carried our 14
experimems related 1o spacecraft charging,
SCATRA hag operated in geosynchronous orbit
for over 10 vears and has returned a wealth of
useful data, SCATHA has provided 1be data base
for analyzing spacecrafi anomalies and hes been
the primary soutce of data for milhary siandards
releied to spacecraft charging.
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{7 STP made a major contribation o 4 second
generation tactical commumcaljnns syslem wuh

Dmnunications system.

(U} The Comtined Release and Radiation Effects
Satetlite (CRRES) mission launched by $TP in
1990 carried out two panicolarly useful
experiments in suppott of mililary operations in
space.  First, CRRES demaonsirated and evaluated
2 new high sfficiency solar panel. The
experiment will contribute 1o improved space
prwer sysiems, CRRES also tested and space
qualified advanced microelectronic ¢omponents in
space. This experiment will comribuie 1o
improved military space sysiems.
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