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PREFACE (U) 

(U) This division note is a brief history of the DOD Space Test Program from its 
inception in 1966 through 1992. The history includes a description of the organization and 
management, space missions, a summary of the expeiinients, and a compilation of experiment 
results and the uses of the results in support of DOD systems and technology. The history 
was prepared under the guidance of ^ H H 1 ^ ^ | B SAF/AOSL. M ('-) 
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(U) Technology demonstrated under oon-STP missions was of complementary interest 
to collateral DOD/NASA organizations and integral to the broad technology base being 
developed under STP participation. Funding was provided by the non-STP applicant; STP 
specialized management and integration methods and procedures were utilized to effectively 
execute the most cost-effective test approach for a mutually beneficial experiment 

(U) The space experiments conducted by STP generally fall into three categories. The 
first category includes those experiments related to systems or subsystems. The second 
category of experiments provides measurements of the space environment. The third category 
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 conducted by STP in 
each category. Figure 2 also indicates the number of experiments of each type that have been 
conducted by STP. 

Figure 2 
(Figure UNCLASSIFIED) 

f Space Test Program * \ 

' CATEGORIES OF SPACE TEST PROGRAM EXPERIMENTS 
1967-1992 

• SYSTEM/SUBSYSTEM AND RELATED TESTS 
- ADVANCED COMMUNICATION TESTS (9) 
- SPACECRAFT SUBSYSTEM TESTS (48) 
- GEODETIC MAPPING FOR NAVIGATION (5) 
- GROUND RADAR CALIBRATION (4) 
- SPACE MANUFACTURING (1) 

* SPACE ENVIRONMENT MEASUREMENTS 
- NEUTRAL ATMOSPHERE MEASUREMENTS (27) 
- IONOSPHERIC MEASUREMENTS (14) 
- WAVE PROPAGATION MEASUREMENTS (9) 
- MAGNETOSPHERE MEASUREMENTS (14) 
- GEOMAGNETIC FIELD MEASUREMENTS (3) 
- SOLAR X-RAY, UV, AND PARTICLE MEASUREMENTS (13) 
- COSMIC RAY MEASUREMENTS (9) 
- BACKGROUND IR, UV MEASUREMENTS (19) 
- NEAR-EARTH ENVIRONMENT (13) 
- SPACECRAFT ENVIRONMENT (51) 

• MILITARY MAN IN SPACE INVESTIGATIONS (28) 

( ) NUMBER OF EXPERIMENTS IN CATEGORY 

NOTE: DOES NOT INCLUDE FAILED MISSIONS OR NON-STP MISSIONS FLOWN BY STP 

V A N S E R 
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(U) System and subsystem tests of spacecraft components are necessary to develop 
improved components. Such tests are generally directed toward improving the perfonnance of 
a component or making the component more reliable or more survivable. 

(U) Advanced communications tests have led to improved tactical communications, 
improved survivability of communications systems, and concepts for small, inexpensive 
space-based communications systems for use on the battlefield. Nine separate experiments 
have supported communications. Spacecraft subsystem tests have led to more reliable and 
survivable subsystems. Forty-eight experiments have supported spacecraft subsystem tests. 
Experiments related to navigation have been successful in improving geodetic survey 
worldwide and have demonstrated critical hardware for the Global Positioning System (GPS). 
Five experiments have been directed toward navigation equipment and geodetic mapping for 
navigation. STP has conducted four experiments that provided different sizes and shapes of 
space objects for the calibration of ground radar. These experiments have obvious value to 
ballistic missiie defense. Experiments related to manufacturing products in space, e.g., 
pharmaceuticals, can lead to improved and less expensive products. STP has conducted one 
experiment in this area. 

(U) The results of measurements of the space environment are more difficult to 
correlate directly with a beneficial military use. This difficulty in tracking results from the 
measurements of the environment is frequently caused by the fact that experimental results 
are used in making environmental models or atmospheric standards which in turn are used in 
military activities. 

(U) Measurements of the upper atmosphere are important to the understanding of the 
upper atmospheric chemistry, the fonnation of the ionosphere, the behavior of upper altitude 
nuclear explosions, and the prediction of orbits for low-altitude satellites. Twenty-seven 
experiments have measured the constituents and densities of the upper atmosphere. 

(U) The ionosphere plays a very important role in radio propagation below Ultra High 
Frequencies (UHF). Therefore, an understanding of its properties and behavior is vital to the 
understanding of the reliability of many military communications systems. Fourleen STP 
experiments have been flown to measure properties and behavior of the ionosphere. 

(U) "Wave propagation measurements are important to communications since they 
constitute direct measurements of propagation properties or channel characteristics such as 
electromagnetic noise and antenna impedance. Nine STP experiments have made 
measurements related to wave propagation. 
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(U) The magnetospheric region of space is of interest because this is where many of 
the long-lived satellites operate. It is necessary to understand the environment and 
perturbations in this region such as those caused by solar activity in order to take necessary 
precautions to protect the health of the satellite. Fourteen STP experiments have measured 
the particle population in the Earth's magnetosphere. 

(U) The Earth's magnetic field is non-uniform and is undergoing continuous change, 
both ambient and as distorted by solar activity. This field has a direct impact on both 
terrestrial and space magnetic related measurement techniques. STP has conducted three 
geomagnetic field experiments directed toward a better understanding of the field anomalies. 

(U) The amount and kind of solar radiation striking the Earth has wide influence on 
the Earth, its weather, and communications. For example, solar flares can cause worldwide 
communications blackouts in certain frequency bands. Experiment objectives related to solar 
flares are to improve forecasting techniques. Thirteen STP experiments have made 
measurements of solar ultraviolet (UV), X-rays, low energy nuclear particles of the solar 
wind, and high energy particles released by solar flares. 

(U) Cosmic ray backgrounds are required for proper operation of nuclear detonation 
detection satellites and estimation of damage to components of spacecraft in orbit for long 
periods of time. Nine STP experiments have contributed to knowledge of cosmic rays, 
including two very successful experiments that improved measurement techniques. 

(U) The proper operation of various surveillance satellites requires a thorough 
knowledge of the background. Nineteen STP experiments gathered data on Earth and 
celestial background radiation in the infrared (TR), visible, and UV regions of the spectrum. 
Measurements in the IR region were particularly successful and contributed to the design 
parameters of several military satellite surveillance systems. 

(U) The near Earth environment can be considered to include the regions of cloud 
formation and the oceans. STP has carried out 13 experiments related to cloud formation and 
ocean current and wave heights. 

(U) Knowledge of the environment within a spacecraft, whether it be the cargo bay of 
the Space Shuttle or the experiment compartment on a free flyer spacecraft, is important in 
planning for the survival and proper operation of the payload. STP has carried out 51 
experiments related to spacecraft environment. Key experiments in this area include a major 
investigation of spacecraft charging at geosynchronous orbit and a monitoring system for the 
Space Shuttle cargo bay. The latter is flown regularly on both NASA and DOD Shuttle 
missions. 
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(U) STP has flown a number of experiments to 
obtain background data for operations in space. 
These experiments measured background in 
spectral regions from the ultraviolet to infrared. A 
particularly valuable series of missions, flown in 
the 1967 to 1971 time period, acquired excellent 
data on the spectral variation in the IR background 
and mapped the celestial IR background. This 
data were used to determine the design parameters 
for a number of military satellite surveillance 
systems. 

(U) One of the hazards associated with the 
operation of a spacecraft in orbit is the 
phenomenon known as spacecraft charging. 
Spacecraft charging results from different electric 
potentials being built upon various spacecraft 
surfaces. The different potentials cause arcing and 
can disable a spacecraft. In 1979, STP launched 
the SCATHA satellite, which carried out 14 
experiments related to spacecraft charging. 
SCATHA has operated in geosynchronous orbit 
for over 10 years and has returned a wealth of 
useful data. SCATHA has provided the data base 
for analyzing spacecraft anomalies and has been 
the primary source of data for military standards 
related to spacecraft charging. 
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(U) STP made a major contribution to a second 
generation tactical communications system with 
the launch of L£S-8an0^LioU£3^JL£^Sand 9 

ras the 

!oinmunications system 

(u 

(U) The Combined Release and Radiation Effects 
Satellite (CRRES) mission launched by STP in 
1990 carried out two particularly useful 
experiments in support of military operations in 
space. First, CRRES demonstrated and evaluated 
a new high efficiency solar panel. The 
experiment will contribute to improved space 
power systems. CRRES also tested and space 
qualified advanced microelectronic components in 
space. This experiment will contribute to 
improved military space systems. 
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