
UNIVERSITY OF HULL 

The Militarisation and Weaponisation of Space 

Being a Thesis submitted for the Doctor of Philosophy 

In the University of Hull 

by 

Matthew James Mowthorpe BA(Hull), MSc(Southwest Missouri State) 

December 2002 



Contents 

List of Tables IV 

Introduction 1 

1: The United States Approach to Military Space During the Cold War 13 
Military Space Power Theory 13 
The Development of US Space Policy During the Cold War 15 
The Evolution of the Strategic Defence Initiative Programme 24 
The SDI Mission 26 
President Bush's Global Protection Against Limited Strikes 
System 31 
The Case for Space-Based Assets 34 
The OPALS Architectural Design 37 
The Theories of Space Power Underpinning US Space Policy 41 

2: The Origins of Ballistic Missile Defence in the United States and the 
Soviet Union and ABM Treaty 45 

The United States Ballistic Missile Defence Prior to the ABM 
fu~. ~ 
The Army's Quest for the Role of Ballistic Missile Defence 46 
From Nike-Zeus to Sentinel to Safeguard 48 
The Reorientation of the Ballistic Missile Defence Programme 52 
Soviet Ballistic Missile Defences During the Cold War 53 
The Anti-Ballistic Missile Treaty 59 
The Interpretations of the ABM Treaty 61 
Conclusion 69 

3: The Soviet/Russian Approach to Military Space During the Cold War 
and Beyond 71 

The Development of Soviet Military Space During the Cold War 73 
Theories of Military Space Underpinning Soviet Military Space 
~~ TI 
The Global Protection Against Limited Strikes: Russian 
Cooperation 78 
The Fate of The Military Space United Since the Breakup of the 
Soviet Union 85 
Soviet Cosmodromes 87 
The Condition of Launch Facilities 88 
Russian Military Space 90 
Missile Attack Warning 90 
Russian Laser Weapons 91 
Offensive Space Weapons 92 
Space-Based Missiles 92 



Advantages of Space-Based Weapons 93 
US & Russian Cooperation of Space 96 
Conversion: Alternative Use for Military Equipment 96 
The Current Status of Russia's Space Assets 99 
Conclusion 103 

4: China's Military Space Programme 104 
The Origins of China's Space Programme 105 
Chinese Launch Vehicles 113 
The Political Forces Behind the Space Programme 115 
Chinese Launch Sites 116 
Organisations Involved in Chinese Space Policy 117 
Current PRC Space Forces 118 
China's International Cooperation & Its Current Space Forces 124 
China's Interest in Antisatellite Weapons 132 
Conclusion 135 

5: The United States and Soviet ASAT Programmes 138 
Antisatellite Weapons and Strategic Stability 138 
The United States ASAT Programmes During the Cold War 139 
The Soviet ASAT Programme During the Cold War 149 
The Resumption of Soviet ASAT Testing 155 
The Search for ASAT Arms Control 162 
The US Antisatellite Programme Since the End of the Cold War 169 
Russian ASAT activities since the end of the Cold War 176 
Conclusion 177 

6: Space Based Laser for Ballistic Missile Defence 179 
The Science & Technology of Laser-Weapons in Space 180 
The Lethality of A Space-Based Laser 183 
The Orbital Characteristics of a Space-Based Laser 189 
The Components of a Space-Based Laser 189 
The Origins of Industry's Involvement in Space-Based Lasers 195 
The Development of the Space-Based Laser 198 

7: The Revolution in Military Affairs & The Militarisation of Space 209 
The Role of Military Space During the Gulf War 209 
The Revolution in Military Affairs & The United States 215 
The Elements of the RMA 218 
Factors Driving the RMA 220 
The United States Concerns Regarding Other Military Powers 
And the RMA 223 
Russian Views of the Revolution in Military Affairs 225 
Chinese Views of the Revolution in Military Affairs 226 
Conclusion 233 

.. 
11 



8: The Post Cold War Military Space Policy of the United States 234 
President Clinton's Military Space Policy 235 
The National Missile Defence "3 plus 3" Programme 236 
The US Air Force Emergency Response Architecture 237 
The US Army Emergency Response Architecture 238 
The Department of Defence's "3 plus 3" National Missile 
Defence Programme 238 
The National Missile Defence Exotamospheric Kill Vehicle 240 
The National Missile Defence Act of 1999 241 
President Clinton's Military Space Policy 243 
The Military Space Organisational Changes Under the Clinton 
Administration 244 
The Clinton Administration's Second Term 247 
President Bush and Missile Defence 249 
The United States Withdrawal From the ABM Treaty 250 
Attempts for Arms Control in Space 250 
The Commission to Assess US National Security Space 
Management and Organisation 251 
Space-Based Missile Defences 254 
Space-Based Weapons Against Terrestrial Targets 256 
The Role of Military Space in Recent Conflicts 259 
The Yugoslavia Campaign 260 
The Events in Afghanistan 262 
Conclusion 264 

Conclusion 267 

Appendix The Technological Aspects of Defences Against ASATS 280 
The Effects of Nuclear Explosions in Space 283 

Bibliography 286 

... 
111 



List of Tables 

Russian Military Space Satellites 101 

China's Rough Estimate for Laser Weapon System Requirements 133 

The PRC's Military Satellites in Orbit 135 

Requirements for Several Laser Weapons 186 

A Space-Based Laser Boost Phase Defence System 193 

US Industrial Supplier Base for Key High Energy Laser Components 204 

The Team Space-Based Laser Integrated Flight Experiment and the 
Companies Involved 205 

iv 



The Militarisation and Weaponisation of Space 

Since the dawn of the space age a considerable literature has been created on 

the militarisation and weaponisation of space. In the 1980s this was subjected 

to a form of hijacking by the Strategic Defence Initiative.1 The number of 

books and articles on the SOl programme overwhelmed the more general 

military space literature. The SOl debate covered the possibility and 

practicability of various kinds of space systems designed to intercept ballistic 

missiles. The enthusiasm President Reagan injected into his speech 

announcing the Initiative appeared to make many believe that almost anything 

was technologically possible in orbit. Although ballistic missile defence 

remains a major issue, the debate has since broadened with the 

annonuncement of a "Revolution in Military Affairs" based on space 

surveillance and command and control platforms.2 This has made the issue of 

space control central to the contemporary strategic debate. It is timely 

therefore to survey afresh the subject of military space putting technological 

possibilities into a broader strategic context. 

Thinking on the military uses of space has evolved since 

Sputnik 1 went into orbit in 1957. The principle was established at an early 

stage that bodies beyond the atmosphere were not subject to normal 

restrictions on rights of overflight. This was extended into the 'sanctuary' 

1 See James Canan, War In Space, (Haper & Row Publishers: New York, 
1982)Curtis Peebles, Battle For Space, (Dorset: Blandford Press, 1983), Rip 
Bulkeley & Graham Spinardi, Space Weapons: Deterrence or Delusion, 
(Cambridge: Policy Press, 1986) and BengtAnderberg Myron L. Wolbarsht, 
Lase Weapons: The Dawn of a New Military A~e, (Plenum Press: New 
Yorks, 1992). 
2 See William A. Owens, "The Emerging US System of Systems", Strate~ic 
Forum, National Defence University, Instiute for Strategic Studies, February 
1996 and William A. Owens, "Revolution in Military Affairs? US Vision for 
Future Warfare", Royal Institute for International Affairs, Conference Paper, 
May 21 & 22,1997 
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concept, discussed more fully in the next chapter, that sought to maintain 

space as a medium where surveillance and communications platforms could 

operate unchallenged.3 Although the desire to maintain space as a strategic 

sanctuary remained strong with many political leaders the development of 

technology allowed more adventurous philosophies to develop. The 

'survivability' school emphasized the need to protect vital satellite systems.4 

The 'space control' school went further and argued for the use of weapons 

against an enemy's space assets to deny him the use of the medium. The final 

school of thought, the 'high ground', emerged at the time of the SDI speech, 

and saw space as the medium from which the earth could be dominated.s 

The SDI literature discussed a range of systems such as X-ray 

lasers6, particle beams and kinetic energy interceptors that were far from 

technological maturity. It was argued, misleadingly, that these systems were 

just around the comer. On the other side, critics emphasized the constraints of 

the Antiballistic Missile Treaty and argued for a wider arms control regime to 

limit the weaponisation of space. The military space literature expanded to 

include discussion of matters of international law . The SDI speech therefore 

had two effects on the military space literature: it led to a burgeoning amount 

of technology based work; and added an international legal perspective. 

3 See Joan Johnson-Freese & Roger Handberg, Space The Dormant Frontier: 
Chan~in~ the Paradi~m for the 21 st Century, (Westport, CT: Praeger 
Publishing, 1997) for a recent espousal of the sanctuary school of space power 
and Lawrence Freedman, Sanctuary of Combat Zone? Military Space in the 
21" Century, Air Power and Space-Future Perpsectives Conference, 
September It" & 13th 1996 
4 See Robert Giffen, "Space Power Survivability" in Uri Ra'naan & Robert L. 
Pfaltzgraff, eds, International Security Dimensions of Space, (Archon Books, 
CT: 1984) and C.S. Gray, "The Military Uses of Space: Space is not a 
Sanctuary", Survival, September/October 1993, C.S. Gray, "Space Power 
Survivability", Airpower Journal, Winter 1993 
S See Karl Grossman, Weapons In Space, (Seven Stories Press: New York, 
2(01), Steven Lambakis, On The Ed~e of Earth: The Future of American 
Space Power, (University Press of Kentucky: Lexington, 2(01) 
6 See Eward Teller, Better a Shield Than a Sword (Free Press, 1987). Teller 
was a strong proponent of the Xray lasers and developed the concept of pop­
up nuclear powered laser weapons, which were launched into space when 
required for ballistic missile defence. 
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The end of the Cold War saw a shift in emphasis in the debate. 

The campaign in the Persian Gulf and the liberation of Kuwait redefined the 

military space agenda and stimulated discussion of a 'Revolution in Military 

Mfairs'. The use of ballistic missiles by Iraq also focused attention on the 

threat of ballistic missile attack, and added impetus to a redefined missile 

defence programme. 

Because of the closed nature of the USSR, the Soviet military 

space literature was not as vast as the American. The available material, 

however, provides the basis for an account on what space assets the Soviet 

Union had during the Cold War period. These included reconnaissance, 

communications, meteorology, anti satellite and early warning satellites. The 

Soviets also deployed a ballistic missile defence system which used nuclear 

armed missiles for both exoatmospheric and endoatmospheric interceptions. 

The end of the Cold War saw a reduction in Russia's military space activities 

but the post Communist regime still realised the importance of military space 

systems and reorganised its space forces in order to keep their military space 

programme active. 

The military space literature of the Peoples Republic of China 

(PRC) is as limited as that of the Soviet Union and for similar reasons. 

Nevertheless, the PRC has made significant progress in developing military 

space capabilities. These include reconnaissance, communications and 

meterology satellites. The PRC also has three anti satellite programmes which 

indicates a resolve to obtain such a capability. One particular aspect of the 

PRC's military space programme is the extensive use of cooperative 

programmes with a significant number of countries. This cooperation enables 

the PRC to develop capabilities and systems quicker and more efficiently than 

otherwise would be the case. 

This thesis analyses the military space policies of the United 

States, Soviet Union/Russia and the PRC from the cold war period to the 
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present day. It focuses on the major issues of the development of ballistic 

missile defence and anti satellite systems and assesses how far space will be 

weaponised as well as militarised. This is of special importance given the 

vital role played by space platforms in the the Revolution in Military affairs 

(RMA). It does not specifically address the military space programmes of 

France and NATO, although they did, and in some cases continue to have, 

significant military space programmes. This is done since the focus of the 

thesis is on the weaponisation of space and hence the countries that have 

developed and continue to develop these programmes are analysed. 

The militarisation of space was initially a product of the rivalry 

between the United States and the Soviet Union and the the desire of the 

United States to examine what the Soviet Union was doing by developing a 

satellite reconnaissance programme. The term militarisation of space means 

the use of assets based in space to enhance the military effectiveness of 

conventional forces or the use of space assets for military purposes. The 

military purposes of space expanded to include communications, electronic 

intelligence, photoreconnaissance, meteorology, early warning, navigation and 

weapons guidance. The importance of military space to both the United 

States and the Soviet Union grew to enormous proportions during the Cold 

War and many argued that the area should be kept free from weapons. As a 

partial step towards this situation the Outer Space Treaty of 1967 banned 

weapons of mass destruction from orbit and demilitarised heavenly bodies. 

The militarisation of space is distinct from the weaponisation of space, which 

is defined as either weapons based in space or weapons based on the ground 

with their intended targets being located in space. Both the United States and 

the Soviet Union researched and developed antisatellite weapons. The Soviet 

Union also developed a capability to de-orbit bombs from space, known as a 

fractional orbital bombardment system. 
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The near consensus on the non-weaponisation of space saw 

signs of strain during the latter part of the Cold War, especially with regard to 

the Strategic Defence Initiative announced in the United States. Since the 

demise of the Soviet Union it has been put even more into question. The 

United States has been researching and developing space weapons with 

serious prospects of success. These take the form of ballistic missile defence 

systems incorporating an exoatmospheric interceptor designed to intercept a 

threat ballistic missile in space. The United States is also developing an 

anti satellite weapon system in two forms. One is a kinetic energy weapon 

system to ram a satellite in orbit. The other uses directed energy in the form 

of a laser to damage the sensitive electronic components such as the solar 

panels and optical sensors contained on the satellite. Other space weapons 

concepts include the concept of kinetic energy weapons based in space with 

the ability to strike ground targets. The United States is not the only country 

interested in developing space weapons. Both Russia and the PRC are 

researching and developing antisatellite capabilities. 

Space is becoming more important because of advances in the 

field of information technologies, sensors, computing and telecommunications 

on the battlefield. These form the basis of the 'Revolution in Military Affairs' 

(RMA). The RMA is reliant on military space systems. They provide much 

of the sensor information which is utilised when acquiring an illumination of 

the battlefield. Space also provides the means for the transmission of the 

sensor information that allows the battlefield commander to know much more 

than a less well equipped opponent. If the ability to utilise these space 

systems is hampered then the enabling edge these assets provide will be 

affected detrimentally. The concept of the RMA has serious implications for 

the militarisation and weaponisation of space. 

Another trend that has considerable implications for the 

militarisation of space is the proliferation of ballistic missiles. Ballistic 
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missile capabilities in the hands of 'rogue states' provide the main current 

rationale for the deployment of national missile defence (NMD) by the United 

States. The requirement for a ballistic missile defence system implies 

developments in military space systems. Space based infrared sensors could 

be used to track the ballistic missile or space based systems used as the kill 

mechanism. 

The events in the Persian Gulf in 1991 reiterated the 

importance of military space. The use of the Global Positioning System 

enabled navigation to occur in the featureless desert and enabled troops to 

advance rapidly in pursuit of the liberation of Kuwait. The increasing use of 

military space was also demonstrated with the events in Yugoslavia with the 

campaign against the Serbian attacks on the Kosovan Albanians. Tomahawk 

cruise missiles were guided by Global Position System satellites to increase 

their accuracy still further. The use of Joint Direct Attack Munitions that used 

satellite navigation systems provided a cheaper option compared with the 

Tomahawk cruise missile. The evolution of military space systems during 

recent campaigns will be analysed in chapter eight. 

The first chapter of the thesis examines the United States 

approach to military space during the Cold War. This chapter outlines the 

theories of military space power that have emerged during this period, namely 

the sanctuary view of space power, the survivability school, the space control 

view and the high ground school of thought. These views of space power are 

incorporated to analyse the development of military space policy by the 

United States during the Cold War period. The individual presidencies are 

analysed in tum from the Eisenhower period up to but not including the 
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Clinton administration. This chapter concentrates on the contention that there 

was a consensus formed regarding the military uses of space which sought to 

prevent space from being weaponised. This does not mean that the concept of 

space weapons was not addressed. The research and development of space 

weapons did take place during this period. Towards the latter part of the Cold 

War period with the announcement of the Strategic Defence Initiative a 

straining of this consensus began to occur. This chapter analyses the space 

based ballistic missile defence programmes that were outlined during the 

Strategic Defence Initiative and its subsequent reorientation, in the form of the 

Global Protection Against Limited Strikes system that was announced during 

the Bush Administration. 

The second chapter focuses on the issue of ballistic missile 

defence, its origins and development in both the United States and the Soviet 

Union. Ballistic missile defence is one of the main issues with regard to the 

weaponisation of space. The initial research and development into ballistic 

missile defence systems used nuclear warheads in space in an attempt to 

intercept the threat ballistic missile. The interceptor missile of the system was 

usually designed to intercept the threat ballistic missile in the confines of 

space, although a layered approach was sometimes adopted which 

incorporated an endoatmospheric interceptor. This chapter examines the 

United States ballistic missile defence architectures and systems up to the 

signing of the Antiballistic Missile Treaty. 

The Soviet Union's ballistic missile defence architecture is 

examined both up to the signing of the ABM Treaty and beyond, since the 

Soviet Union adhered to a different approach than the United States and 

continued to operate a ballistic missile defence system after the signing of the 

ABM Treaty. This chapter also addresses the ABM Treaty signed in 1972. It 

analyses the treaty with regard to its limitations it placed on the United States 

and Soviet Union with respect to ballistic missile defence systems. The 
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contentious issue of the interpretation of the treaty is examined with specific 

emphasis on the narrow and broad interpretations of the treaty which emerged 

with the United States' renewed interest in ballistic missile defences in the 

form of the Strategic Defence Initiative. 

The third chapter analyses the Soviet Union's approach to 

military space development. It uses the theories of space power outlined 

previously to assess the Soviet Union's military use of space during the Cold 

War. This chapter examines the distinctive Soviet path to the weaponisation 

of space with the Fractional Orbital Bombardment System (FOBS), an orbital 

weapon system capable of neutralising the United States' early warning 

systems. The prospect of Russian cooperation during the period of the Global 

Protection Against Limited Strikes (GPALS) is assessed, along with Russian 

attitudes to joint early warning centres with the United States. The section 

progresses to examine the fate of the military space units in Russia since the 

break up of the Soviet Union. This was an especially important issue since 

one of the Soviet Union's cosmodromes was located in Kazakhstan, a Soviet 

Republic and no longer part of Russia. 

The latter part of the chapter examines the extent to which 

Russia has used cooperation with the United States to maintain its space 

industry in the face of reduced budgets. In particular Russia has developed a 

space launch industry which has been a rich source of hard currency. 

The fourth chapter addresses the People's Republic of China's 

approach to military space. It traces the origins of China's military space 

programmes and identifies the key personality Tsien Hsue-shen, involved in 

organising and creating its military space programme. The dual nature of 

China's civil space programme combined with its military space activities is 

explored, along with the organisations that are involved in the process. These 

capabilities include photoreconnaissance, communications, meteorology, 

navigation and electronic intelligence. China's space launch capabilities are 
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outlined along with the PRC's geographical characteristics and its 

consequences for achieving specific orbits. China's distinctive track to space 

development including the military sphere and its international cooperation is 

highlighted. It is an extremely important characteristic of China's military 

space development that it relies heavily on its cooperation with other 

countries. The repercussions in the United States when this became apparent 

with U.S. industry created a highly politically charged environment which led 

to a Congressional investigation. This is examined with particular respect to 

the space launch market. China's interest in developing antisatellite weapons 

is the focus of their interest in the weaponisation of space. The PRC has a 

number of programmes to this end which are outlined, and appears to be 

seriously considering an active capability which could be used as a leveller 

against a potential adversary's space assets. 

The fifth chapter analyses the United States' and Soviet 

Union's anti satellite programmes during both the cold war and in the post­

cold war era. Initially the philosophy which believed anti satellite weapons 

had a destabilising effect on the United States' relationship vis a vis the Soviet 

Union was espoused in the United States. The successive US administrations' 

policies towards antisatellite weapons and technological systems that were 

under research and development are analysed. The chapter additionally 

outlines the development of Soviet antisatellite weapons in terms of both its 

organisational structure and eventual testing and development of the 

capability. It analyses the Soviet anti satellite testing methods to gain an 

insight into the strengths and operational capabilities of its programmes. 

Towards the latter part of the Cold War in the late 1970s anti satellite arms 

control measures began to be seriously considered. These arms control 

discussions are analysed. The end of the Cold War did not see the antisatellite 

issue disappear, indeed the issue has risen to the fore, especially in regard to 

the United States policy to seek control of space. The current U.S. 
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antisatellite systems under development are outlined along with the policy 

rationale. Having analysed the extensive Soviet anti satellite development 

during the Cold War the chapter addresses Russia's continuing work in this 

area. 

The sixth chapter addresses the issue of weapons being based 

in space. The most likely weapon under consideration is the space-based laser 

for boost-phase ballistic missile interception. The chapter explores the 

scientific basis for space-based lasers including the chemical reaction which is 

required to produce the laser beam. The lethality of the space-based laser is 

considered with particular relation to the distance and intensity of the beam 

required to intercept the ballistic missile in flight. The orbital characteristics 

of the space-based laser are analysed, and the basing of the satellites is 

addressed in relation to the orbit type and inclination required. The following 

section assesses the components that would be required to operate a space­

based laser. The final section of this chapter outlines the technological 

programmes that comprise the space-based laser. It examines the industries 

involvement with the United States Air Force and the Missile Defence 

Agency in the development of the space-based laser, and outlines the 

timetable for the eventual deployment of the system. 

The seventh chapter examines the Revolution in Military 

Affairs and its relation to military space. The use of military space systems in 

the conflict in the Persian Gulf to expel Iraq from Kuwait was one of the first 

occasions that they contributed to the success of an air and ground campaign. 

The impact this had on the subsequent debate on the Revolution in Military 

Affairs (RMA) is analysed. The impact this made had significant implications 

for those claiming a revolution in military affairs was underway. The RMA 

originated in the United States and the impetus and rationale for this is 

examined first. 
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The components of the RMA, precision strike, information 

warfare, and dominant manoeuvre are addressed in tum. The underpinning of 

these components by space systems is examined, and the consequences this 

may have are explored. The United States section concludes with an analysis 

of the factors driving the RMA and the concern in the United States of other 

countries embracing the RMA. In order to provide a comparative approach to 

the revolution in military affairs, attitudes of the People's Republic of China 

and Russia are also analysed. In each case an attempt will be made to 

determine if a country has made a specifically unique approach to the RMA 

and adapted the concept to suit their individual national requirements. 

The eighth chapter examines the United States' military space 

policy since the end of the cold war. It analyses President Clinton's two terms 

of office and the start of President Bush's administration with respect to 

missile defence policy and military space policy. The Clinton 

administration's period in office saw intense political manoeuvring between 

Congress and the President over national missile defence plans. There were a 

number of congressionally initiated acts to instigate a programme towards the 

building of a national missile defence system. This chapter outlines these 

architectures with regard to the use of an exoatmospheric interceptor, which is 

designed to intercept a threat ballistic missile in space. The impact of the 

Presidential Directives that were announced during the Clinton period on 

military space policy is addressed. The ensuing organisational changes with 

respect to military space that were implemented are explored. 

The following section examines President Bush and missile 

defence policy. It analyses the significance and rationale for the United States 

withdrawal from the Antiballistic Missile Treaty. The Commission to Assess 

the United States National Security Space Management and Organisation 

reported during the first months of President Bush's administration. The 

impact this had on military space policy and the organisational changes it had 
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on the space infrastructure are analysed. In this section the space-based 

weapons that are under consideration are outlined, with particular attention 

given to space-based weapons against terrestrial targets. The chapter finally 

assesses the impact and contribution military space assets have made to recent 

conflicts. It examines the roles space assets made to the campaign in 

Yugoslavia, and the events in Afghanistan. 
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Chapter 1: The United States Approach to Military Space Durin~ the Cold 

War 

This chapter examines the military uses of space during the Cold War period 

by the United States. The central thrust of the chapter is that both the Soviet 

Union and the United States formed a consensus on the military uses of space 

which sought to prevent it from being weaponised. However, in the 1980s 

this consensus began to weaken. In order to analyse this assertion this chapter 

will identify the theories of space power that emerged during the Cold War. 

The space policies announced by the United States will be examined, and then 

analysed using the theories of space power. 

During the latter part of the Cold War the consensus on the 

non-weaponisation of space began to show signs of apparent weakening. 

Indeed as the following quote demonstrates, although there are no weapons in 

space this does not mean the issue was not considered during the Cold War. 

Since the space age began in earnest, dozens of space weapon 
system concepts have been seriously investigated and brought 
to varying degrees of development by both superpowers. From 
satellite interceptors to anti-ICBM networks to orbital 
bombardment systems, from conventional explosives to 
nuclear warheads to high energy beams and other exotic 
devices, these weapons vividly refute any notion of space as a 
sanctuary.7 

The Strategic Defence Initiative and its subsequent reorientation to the Global 

Protection Against Limited Strikes (GPALS) was the epitome of the straining 

of this consensus. The final section of this chapter addresses the reorientation 

of the SDI programme to OPALS and its effect on the consensus on the non­

weaponisation of space. 

Military Space Power Theory 

'Nicholas L. Johnson, Soviet Military Strate~y in Space, (London: Jane's 
Publishing Company, 1987),9. 
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The following theories of space doctrine provide a useful 

analytical framework in which to view military applications of space during 

the Cold War. This section will outline the central tenets of the sanctuary 

school, the survivability school, the space control school and the high ground 

school of space power. Having done this space policy will be explored with 

particular reference to the schools of thought from which it draws its 

theoretical underpinning. 

The sanctuary view of space doctrine believes that the realm of 

space should not weaponised. The intrinsic value space provides for national 

security is that satellites can be used to examine within the boundaries of 

states, since there is no prohibited over flight for satellites as there is for 

aircraft. This enables arms limitation treaties to be verified by satellites in 

space serving as a national technical means of treaty verification.8 Early 

warning satellites serve to strengthen strategic stability since they provide 

surveillance of missile launches which increases the survivability of 

retaliatory strategic forces. The sanctuary school argues that such is the 

importance of the functions of these space systems that space must be kept 

free from weapons, and antisatellite weapons must be prohibited, since they 

would threaten the space systems providing these capabilities.9 

The survivability view of space doctrine believes that space 

forces are inherently less survivable than terrestrial forces. The origins of the 

survivability school can be traced to the late 1970s and the early 1980s with 

the testing and development of the Soviet antisatellite capability. This 

capability began to threaten US space systems. The survivability school 

consequently argued that space forces must not be depended upon for 

providing various functions such as communications and surveillance in 

8David E. Lupton, On Space Warfare: A Space Power Doctrine, (Alabama, 
Maxwell Air Force Base: Air University Press, 1988),35. 
9Peter Hays, Stru~~lin~ Towards Space Doctrine: U. S. Military Space Plans. 
Pro~ram. and Perspectives Durin~ the Cold War, Ph. D. Thesis, Fletcher 
School of Law and Diplomacy, 1994,22. 
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wartime because they may not survive. lO However, such was the importance 

of space assets that they need to be protected as much as possible. This might 

imply the use of weapons in space. The United States during the 1980s 

pursued the goal of near-term military efficiency and committed herself to 

become dependent on space assets, in the knowledge that credible and 

effective threats would emerge.ll 

This leads on to the space control school which considers space 

as any other military theatre and the military objective should be to seek 

control over the space environment. This is seen as analogous to concepts of 

air superiority and sea control. Although the space control school states that 

both defensive and offensive operations are likely to be conducted in space, it 

provides less focus on what specific purposes are served through space 

control. 12 

The high ground school of thought believes that space has the 

ability to be the critical factor in determining the outcome of a battle. The 

high ground school uses the analogy that the domination of the high ground 

ensures the domination of the lower areas.l3 It then follows from this that in 

the future, space forces will dominate terrestrial forces. This school of 

thought had its origins in President Reagan's Strategic Defence Initiative 

speech in that it advocates space based ballistic missile defence. However, 

conceptually the high ground school envisions force application missions 

from space more than just for this purpose. 14 

The Development of US Space Policy Durin~ the Cold War 

lOLupton, 36. 
llC. S. Gray, "The Military Uses of Space: Space is not a Sanctuary," 
Survival, Volume XXV, Number 5, September/October 1983, 197. 
12Hays, 24. 
13Lupton, 36. 
14Hays, 25. 
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There were several factors which accounted for the lack of U.S. 

interest in space during the aftennath of World War II. Firstly, the unknown 

potential of military space was unable to compete against the core missions of 

the military in the austere budget environment that followed the war. 

Secondly, many of the top scientific and military leaders believed that space­

related technologies capable of making a contribution to national security, 

such as the ICBM would not mature for many years. Thirdly, prior to the 

recognition that the Soviet Union was putting substantial resources into 

developing ballistic missile programmes the U.S. was reluctant to give 

attention or funding to programmes with unclear military potential.15 

The primary goal of Eisenhower's space policy was to examine 

and exploit the potential of space to open up the closed Soviet state by using 

satellite reconnaissance. The second major goal was to design policies to 

create a new intemationallegal regime which would legitimise satellite over 

flight for 'peaceful purposes' including reconnaissance. The third major goal 

was to investigate space for scientific purposes. One of the most important 

aspects at this time was the U. S. had to develop boosters capable of launching 

satellites or warheads over intercontinental range which underpinned all of 

these goals.16 

In the mid-1950s the main US space policy goal was the 

development of reconnaissance. In support of this goal was the need to 

legitimise the operation of spy satellites. The satellite programme, known as 

the WS-l17L project included three programmes on each of the three types of 

reconnaissance which would be used in the following decades: 

reconnaissance via recoverable film systems (CORONA); infrared 

15Peter Hays, 62. 
16Ibid., 63. 
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surveillance for missile launch detection (MIDAS); and reconniassance via 

electro-optical systems (SAMOS).17 

In 1957 none of the services had a comprehensive doctrine 

related to the potential military uses of space, with the development of space 

reconnaissance deemed the only acceptable aspect of space utilisation. The 

creation of the National Aeronautics and Space Administration on 1 October 

1958 saw added impetus for the civil route of the U.S.' entry into space. The 

Eisenhower administration's policy of establishing space as an environment 

for peaceful purposes determined the de-emphasis of any other potential 

military missions in space. 18 

The reaction to the news on the 4 October 1957 that the Soviet 

Union had launched Sputnik I and had become the world's first spacefaring 

nation was to fundamentally shape U.S. space policy for several years. The 

administration renewed its calls for bringing other future developments in 

outer space under international control at the United Nations. 19 For the 

services Sputnik I meant that space was no longer a strategic backwater but 

could now offer a pathway to increased power and prestige. The Sputnik's 

shock provided a rationale for the U.S. military to explore the requirement of 

an ASAT capability. Each of the services had proposed some form of ASAT 

proposal by November 1957.20 

The launch of Sputnik I and the lack of international objection 

to its over flight effectively wrote into international law the right of satellite 

over flight of national territories.21 The legality of satellite over flight was a 

policy goal of the Eisenhower administration, almost as much a priority as 

17William E. Burrows, Deep Black: Space Espiona2e & National Security, 
(New York: Berkley Books, 1986),80. 
18Ibid., 97. 
19Walter A. McDougal, The Heavens and the Earth: A Political History of the 
Space A2e, (New York: Basic Books, 1985), 127. 
20Paul B. Stares, The Militarisation of Space, (Cornell University Press, New 
York: 1985),49. 
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being first into space. The de facto achievement of this over flight right was 

significant for US space policy towards its aim for satellite reconnaissance of 

the Soviet Untion. 

The Air Force moved during the initial period of the Sputnik 

shock to claim responsibility of U.S. military operations in space. This claim 

consisted of two interrelated parts: the development of the aerospace concept, 

and a high ground approach which asserted that space could make a critical 

contribution to national security. This was later reinforced with the first Air 

Force space doctrine announced by General Thomas D. White on 29 

November 1957 which included the ideas that spacepower would prove as 

dominant in combat as the Air Force believed that airpower already was; there 

is one operational medium of aerospace since there is no distinction between 

air and space; and the Air Force should have operational control over all 

forces within this medium.22 These assumptions held by the air force were in 

direct conflict with Eisenhower's space policy which followed the belief that 

space was a sanctuary for reconnaissance purposes. 

President Eisenhower in 1958 established a special panel which 

wrote what later came to be known as the Purcell Report. This report 

reinforced Eisenhower's views on the militarisation of space. Although the 

report had a wider remit on the scientific benefits of the exploration of space, 

it did endorse the military uses of space which were considered to be of 

specific utility. These included reconnaissance, communication, and weather 

forecasting.23 The report's support for these passive military benefits of space 

also included a rejection of the notion of space weapons. This report was to 

establish the basic guidelines for the US military exploitation of space. One 

21Joan Johnson Freese & Roger Handberg, Space the Dormant Frontier: 
Chan~in~ the Paradiim for the 21st Century, (Westport, Cf: Praeger 
Publishing, 1997),46-47. 
22White's speech is reprinted in Eugene M. Emme, ed., The Impact of Air 
Power: National Security and World Politics (Princeton, NJ: D. Van 
Nostrand, 1959),496-501. 
23Stares, 46. 
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of the first authors to discuss US military satellite programmes was Philip 

Klass.24 This work gave a history of the development of various generations 

of reconnaissance satellites and was done with what little information was 

available at the time. 

The military and the Air Force in particular, were encouraged 

by the determination of the Kennedy administration to close the supposed 

'missile gap' and renewed their efforts to increase the U.S. military presence 

in space against the acute tensions of the 1961-2 period. These hopes were 

largely dashed. By the end of the Kennedy administration the decisions to 

cancel the Air Force's X-20 manned space vehicle and the concentration on 

the Apollo programme, meant that the US was moving into space along a civil 

path. 

It had, however, reassessed the sanctuary school of thought 

when Soviet statements and actions indicated that they were developing 

orbiting nuclear weapons. In May 1962, in order to counter the problem, 

Secretary of Defence McNamara tasked the Army with the modification of the 

Nike Zeus ABM for a future ASAT role.25 The modified system, Program 

505, was based at Kwajalein Atoll in the Marshall Islands. Each missile 

carried a nuclear warhead capable of destroying satellite targets. As the 

Soviets continued to pursue efforts towards an orbital bomb, pressure 

increased for the United States to develop an ASAT capability. In 1963 

Kennedy approved Programme 437, a ground-launched ASAT based on the 

Thor IRBM. Programme 437 a forerunner to Programme 505, was a rival Air 

Force programme that received the ASAT mission when Programme 505 was 

phased out. This issue will be explored in greater detail in a later chapter. 

One of the major initiatives in this period was the negotiation 

by the Kennedy administration of the United Nations General Assembly 

24 Philip Klass, Secret Sentries in Space, (New York: Randon House, 1971) 
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Resolution 1884 (XVIII) on the 17 October 1963. This resolution called for 

the prevention of placing nuclear weapons or weapons of mass destruction in 

outer space.26 This resolution laid the foundation for the Johnson 

administration to negotiate the Outer Space Treaty (OST) of 1967, which 

strongly influenced the development of subsequent military space doctrine. 

Some of the concerns regarding the OST were the possibilities for 

verification. The prohibition of military installations on the moon and other 

celestial bodies coupled with the banning of weapons of mass destruction 

from space, placed enormous restraints on the belief that space could openly 

serve as the high ground for deterrence or actual warfare at the strategic 

level.27 The OST was one of the clearest signals that the U. S. civilian 

leadership did not believe that space held a great deal of military utility except 

as a sanctuary for reconnaissance satellites. 

President Johnson continued the ASAT programmes 

undertaken by the Kennedy administration, sharing the view that an ASA T 

was a hedge against Soviet orbital weapons. However, a report into ASAT 

weapons considered the use of ASATs against targets whether or not the 

orbital delivery weapons were introduced and advocated the US ASA T 

capability as being able to enforce the principle of non-interference in space.28 

However, the Johnson administration did not share the view of the report's 

additional missions for the ASAT capability and instead reiterated that 

targeting Soviet satellites invited retaliation. and that the United States was 

more dependent of satellites. The Johnson administration did not seek to 

enhance the United States capabilities further than Program 437. 

Shortly after entering office, President Nixon established a 

Space Task Group and tasked it to conduct a comprehensive review of the 

25David W. Ziegler, Safe Heavens: Militaor Strate~y and Space Sanctuary 
Thou~ht, (Air University Press: Maxwell Air Force Base, Alabama, June 
1998), 11. 
26Stares, 90. 
27Hays, 224. 
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future plans of the U.S. space programme. The tone of the report of the group 

which was published in September 1969, reflected the cost consciousness of 

the administration. It was announced that the Department of Defence would 

only be permitted to embark on new space programmes when they could show 

it to be more cost effective carry out the task in space.29 The report's 

recommendations appeared to confirm what was already being undertaken in 

practice, such as the cancellation of the under funded Manned Orbital 

Laboratory in June 1969. 

The SALT I agreements comprising of the Treaty on the 

Limitation of Antiballistic Missile Systems and the Interim Agreement on the 

Limitation of Strategic Offensive Arms in May 1972 had considerable 

implications for military space policy. The primary impact on space policy as 

a result of these negotiations was on the central role for reconnaissance 

satellites to serve as a means of verification, and unclear restrictions for ABM 

systems. These agreements signalled that the U.S. military had made a 

departure away from the space control doctrine toward the sanctuary school. 

The Ford administration in 1975 convened the Slicther Panel to 

review the military applications of space. The panel observed that the United 

States dependence on satellites was growing and that these assets were largely 

defenceless and prone to countermeasures.3° This led to another panel to be 

initiated to analyse the vulnerabilities and to consider the need for an ASAT 

programme. The panel known as the Buchsbaum panel considered that an 

ASAT capability would not enhance the survivability of US satellites and that 

deterrence of attacks on satellites would be ineffective given the heavy 

dependence on space. This issue will be dealt with in a later chapter which 

focuses specifically on anti satellites. However, the blinding of US satellites in 

1975 and the resumption of Soviet ASAT testing led President Ford in 1977 to 

28Ziegler, 12. 
29Stares, 159. 
30Ziegler, 13. 

21 



release National Security Memorandum 345 ordering the department of 

defence to develop an operational ASAT.31 

The general lack of emphasis on military space issues can be 

seen from the fact that between the Kennedy and Carter administrations there 

were no major military space policy reviews undertaken at the NSC leve1.32 

There were however, two major policy statements on space during the Carter 

administration. These statements reflected the improvements in military 

technology and the increasing importance of space to the military. President 

Carter announced during a press briefing in March 1977 that he had proposed 

to the Soviet Union arms control measures to provide restrictions on an ASA T 

capability.33 Carter's space policy can be seen as being dual tracked, on the 

one hand he sought to establish a verifiable ban on ASA T systems, and on the 

other he pursued the development of an air launched ASAT capability, with 

the Miniature Homing Vehicle contract awarded to the Vought corporation.34 

However, the signing of the SALT II Treaty on June 18 1979 and subsequent 

invasion of Afghanistan by the Soviet Union, pushed the issue of an ASAT 

ban into the background. 

On May 11 PD-37, National Space Policy was signed by 

President Carter. This set out the twin track approach to ASAT developments 

along with the initiation of a long-term programme to provide greater 

survivability for military space systems. It also stressed that the Secretary of 

Defence develop a plan to use civil and commercial space systems during 

declared national emergencies.35 The Carter administration's top priority for 

its space policy remained the exploitation of space reconnaissance, but the 

increasing vulnerability of these systems and the need for the protection of 

these assets gradually led to a weakening of the sanctuary school of thought. 

31Ibid., 14. 
32Hays, 264. 
33Stares, 181. 
34Stares, 184. 
35President's Space Report. 1978,99-100, quoted in Hays, 266. 
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In 1981 President Reagan came to office. There had been little 

indication of the nature of the administration's military space policy during the 

election period and during the transition to office. The first space policy 

review was completed by the summer of 1982 and the National Security 

Decision Directive 42 set out the primary aims of U.S. space policy. These 

were not dissimilar to PD-37 in terms of diminishing satellite vulnerability, 

but a subtle shift in emphasis on ASAT policy occurred. Whereas the Carter 

administration had maintained that an ASA T arms control agreement was 

desirable, the Reagan policy was merely to "continue to study space arms 

controloptions."36 There was also a shift in emphasis for the development of 

an ASAT capability to provide a means of deterring threats to U.S. space 

systems and denying any enhancement in the capabilities of the space-based 

forces of the potential enemies. A corollary to this was the requirement to 

develop a programme capable of detecting threats to U.S. space forces and to 

provide a contingency in the event of such an occurrence. 

The announcement of the Strategic Defence Initiative in March 

1983 set out a research and development programme into the feasibility of 

utilising space for strategic defence. This coupled with the Challenger 

disaster of January 1986 led to a revised policy on U.S. space policy in 

January 1988. This set out four basic requirements for U.S. space policy,were 

specified as follows: 

1) deterring, or if necessary, defending against enemy attack; 
2) assuring that forces of hostile nations cannot prevent our 
own use of space; 
3) negating, if necessary, hostile space systems; and 
4) enhancing operations of United States and Allied forces.37 

This directive builds upon the foundations of military space 

doctrine which includes: space support, force enhancement, space control and 

36"White House Fact Sheet Outlining Space Policy" quoted in Stares ,218. 
37Department of Defence, Department of Defence Space Policy (Washington, 
D. c.: March 10, 1987, p2-5 quoted in Dana Johnson, The Evolution in 
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force application. The space support mission mandated the Department of 

Defence to maintain launch capability on both coasts and to enhance the 

robustness of its satellite control capability. For force enhancement, the DoD 

was to develop space systems and plans to support operational forces at all 

levels of conflict. In the space control area, DoD was directed to develop an 

integrated combination of antisatellite survivability, and surveillance 

capabilities. And finally, under force application, the DoD was to conduct 

research, development and planning to be prepared to deploy space weapons 

systems for strategic defence should national security conditions dictate it. 

The Evolution Of The Strate&ic Defence Initiative Pr02ramme 

The original task of the Strategic Defence Initiative (SDI) was 

to research the feasibility of a missile defence capable of breaking up a 

determined Soviet nuclear attack on the United States that could consist of 

thousands of nuclear weapons. This Phase I of the SDI programme was to 

ensure that a large percentage of these nuclear weapons would be destroyed. 

Although the military requirements established for SDI in the Reagan 

Administration are classified, it has been reported that Phase I would have 

been able to shoot down 30 percent of all warheads fired in a first strike38 and 

50 percent of the warheads carried on the SS-18 Satan missile, whose 

combination of accuracy and yield made it the most dangerous counterforce 

threat in the Soviet arsena1.39 This would mean that a Soviet war-planner 

could not successfully plan for a first strike, since he would be unsure of how 

Military Space Doctrine: Precedents. Prospects. and Challenf:es, Ph. D. 
Thesis University of Southern California, December 1987,288. 
38Hildreth, Stephen A., "The Strategic Defence Initiative: Issues for Phase I 
Deployment", CRS Issue Brief, (Washington, D.C. Congressional Research 
Service, 1990), 4. 
39Ibid. 
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effective his first strike could be. Phase I was to be only the start of a larger 

defence system, to meet possible changes in the Soviet threat.40 

The Department of Defence began a study into the 

technological feasibility of missile defences. This study formed a panel 

commonly known as the Betcher Panel. The major recommendation of the 

Fletcher study was for a long-term research and development programme on 

ballistic missile defence.41 No specific BMD systems were selected for 

ultimate deployment, but promising new technologies and systems were 

identified for research. Decisions about further research and development for 

deployment would be made after an initial five years of study. The 

technologies study team placed its emphasis on a long-term programme to 

research and develop a multi-tiered defence that would provide significant 

damage limitation. It believed that a credible defence would have to have a 

low leakage of warheads, but no actual number was defined.42 The study 

deemphasised short term narrowly defined programme elements. 

The Fletcher Panel estimated that the research and 

development programmes could last ten to twenty years to enable critical 

technological problems to be solved and begin deployments.43 In essence the 

Fletcher Panel approach overly stressed performance standards to the 

detriment of the deployment of limited but potentially effective defences. A 

major flaw of the Fletcher Panel's report was that it called for research into 

BMD technology to continue until it was possible to make and deploy in its 

entirety a nearly flawless defensive system against very large scale and very 

sophisticated attacks. One critic commented 

President Reagan's Fletcher Panel crafted gold-plated definitions of 
what is required for ballistic missile defence. Moreover, the Fletcher 

40 J. D. Crouch II, "SDI and Securing Western Freedom", Laissez-Faire, Vol. 
1 No.4, Summer 1992,17. 
41Franklin A. Long, Donald Hafner, & Jeffrey Boutwell eds., Weapons in 
~,(Norton: New York, 1986), SO. 
42Ibid., 70. 
43Ibid., 94. 
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Panel stated plainly that even these definitions might be made more 
demanding to take account not of what intelligence learns the Soviets 
are doing but rather the American technician's own evolving notions. 
In bureaucratese, such changing of standards is known as the 
'responsive threat.' Thus was the SDI established as a programme of 
research without logical end.44 

The Future Security Strategy Study, also known as the 

Hoffman Panel, established at the same time as the Fletcher Panel, was given 

the assignment to study the implications of strategic defences vis-a-vis the 

relationship between the United States and the Soviet Union. The panel found 

that strategic defences, even if not perfect, were not inconsistent with the goal 

of helping to stabilise the U.S.-Soviet military relationship. With this opinion, 

the Hoffman Report differed from the Fletcher Report. The Hoffman report 

advised early deployment of partial strategic defences, even if they were not 

the highly capable multi-layered defences envisioned by President Reagan and 

the Fletcher Panel. Even limited defences, it said, could greatly enhance 

deterrence by denying the Soviet Union at least some of its military 

objectives. In short, the Hoffman Report called for a healthy mix of offense 

and defence to enhance the United States' deterrent. The Fletcher Report, on 

the other hand, advised waiting until a highly-capable system could be 

deployed all at once.4S 

The SD I Mission 

The SDr programme from its conception in 1983 eventually 

changed its focus significantly. At first, it focused on the threat of a massive 

Soviet attack, but by 1991 it had switched to protection against much more 

limited strikes from anywhere on the globe. During each of these mission 

periods, there were significant changes to the programme, based on policy 

reviews and decisions by the President, the Secretary of Defence, and the 

Congress. The first phase and change to the SDI programme began with the 

44Angelo Codevilla, While Others Build, (New York: The Free Press), 1988, 
9. 
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development of the technology period up until late 1987. The next major step 

that followed this period was Phase I with the Space Based Interceptor, and 

the final step before the switch to GPALS, was Phase I with Brilliant 

Pebbles.46 Despite all these changes these steps were all known as Phase I, 

since they were intended to defend against a massive Soviet attack, although 

their architectures were subject to changes. 

Phase I, the defence against a massive Soviet attack phase 

began with its creation in 1983 and lasted through till 1990. In accordance 

with directives from the President, the Secretary of Defence chartered the 

Strategic Defence Initiative Organization (SDIO) in 1984 to research and 

develop a set of technologies supporting concepts for Ballistic Missile 

Defence (BMD).47 SDIO was to support a decision to be made in the early 

1990s on whether to begin developing BMD for deployment. Initial 

deployments were to contribute to strategic defence and move the United 

States toward a goal of eliminating the strategic nuclear missile threat. SDI 

was also to protect options for near-term deployment in case of a Soviet 

deployment in violation of the Anti-ballistic Missile (ABM) Treaty.48 

The SDI programme was to be treated as a research program 

until the early 1990s, when a decision would be made to decide whether to 

develop and deploy an initial capability. The SDIO was developing a wide 

range of key technologies for sensors, kinetic kill weapons, and directed 

energy weapons. As President Reagan stated, "the SDI programme was to 

provide to a future president and a future Congress the technical knowledge 

required to support a decision in whether to develop and later deploy 

45Keith B. Payne, Strateaic Defence: "Star Wars" in Perspective (Lanham 
MD: The Hamilton Press, 1986), 19-21. 
46Report to the Chairman, Committee on Governmental Affairs, U.S. Senate, 
Ballistic Missile Defence Evolution and Current Issues, U.S. General 
Accounting Office, July 16, 1993,22. 
47Ibid., 25. 
48Ibid. 
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advanced defensive systems."49 In 1987 Phase I became subject to the 

oversight of the Department of Defence's formal acquisition process. 

In the fall of 1986 a phase I national missile defence design 

was developed. The concept of phased deployment was to "develop and 

deploy militarily useful increments of capability" that would also add to arms 

control negotiating leverage for reductions in offensive weapons.50 If the 

Soviets responded favourably to arms reduction proposals the phased 

deployment proposals could be modified. There were three phases. The first 

phase aimed at denying Soviet initial strike objectives, along with the ability 

to blunt follow-on strikes, which would complicate Soviet attack options and 

defeat limited attacks and accidental launches. The early follow-on phase 

included directed energy systems and active discrimination sensors. The final 

phase, the late follow-on phase, included advanced directed energy weapons 

and support technologies. The latter two phases would lead to highly 

effective, multi-layered defences.51 

The general outlines of the Phase I and follow-on deployment 

concepts were approved by President Reagan in December 1986. Phase I 

emphasised the space based elements as being of critical importance to 

countering the Soviet proliferation of offensive missiles. The White House 

also called SDI "a main inducement for the Soviets to negotiate for deep cuts 

in offensive arsenals."52 President Reagan declined Soviet demands to 

confine SOl to laboratory research. 

The Defence Acquisition Board's (DAB) review in September 

1987 led to the recommendation of selected Phase I elements. The selected 

Phase I elements were: 

49President Reagan quoted in Report to the Chairman, Committee on 
Governmental Affairs, U.S. Senate, Ballistic Missile Defence Evolution and 
Current Issues, U.S. General Accounting Office, July 16, 1993,25. 
5OIbid. 
51Ibid., 26. 
52Weinberger, Casper W., Fil:htinl: for Peace: Seven Critical Years in the 
Pental:on, (New York: Warner Books), 1990,324. 

28 



• Boost Surveillance and Tracking System; 
• Ground-Based Surveillance and Tracking System; 
• Space-Based Surveillance and Tracking System; 
• Space-Based Interceptor; 
• Exoatmospheric Re-entry Vehicle Interceptor 

System; 
• Ground-Based Radar; 
• Battle management/command, control, and communications; 
• System engineering and integration; and launch53 

In September 1987, Secretary Weinberger approved the 

recommendation by the DAB that Phase I concepts and technologies, called 

the Phase I Strategic Defence System, enter the validation section of the 

acquisition process.54 The advanced technologies for follow-on phases were 

to enter demonstration and validation prior to full-scale development of Phase 

I. The need to lower costs and resolve effectiveness issues such as 

survivability, vulnerability, and sensor performance meant that Phase I 

underwent continual design and renewa1.55 Success in this endeavour saw the 

cost estimates of a Phase I defence of the United States reduced from an 

original June 1987 DAB estimate of $145.7 billion, to $115.4 billion in June 

1988, then $69.1 billion in September 1988 and to $55.3 billion by November 

1989.56 These reductions came about by successive redesign of the system 

elements, reductions of support costs, and changing cost estimating models.57 

After Phase I was proposed, the SDIO began investigating a 

new, innovative space-based interceptor, known as "Brilliant Pebbles". These 

were to be a constellation of up to thousands of individual interceptors, each 

with its own surveillance capability and enough power to operate 

autonomously, within its own field of vision. Brilliant Pebbles was a 

53 Report to the Chairman, Committee on Governmental Affairs, U.S. Senate, 
Ballistic Missile Defence Evolution and Current Issues, U.S. General 
Accounting Office, July 16, 1993,27. 
54lbid. 
55Particularly the challenge of discriminating targets in the midst of 
countermeasures designed to confuse SDI sensors. 
56Report to the Chairman, Committee on Governmental Affairs, U.S. Senate, 
Ballistic Missile Defence Evolution and Current Issues, U.S. General 
Accounting Office, July 16, 1993,28. 
57lbid. 
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competitor to the Space-Based Interceptor design concept, which was to house 

several interceptors together in a large "garage" or carrier vehicle. Brilliant 

Pebbles responded to the DAB concerns over the high cost of the Space Based 

Interceptor "garage" or carrier vehicle. Primarily, however it allayed concerns 

relating to the survivability of the Space-Based Interceptor garage. Brilliant 

Pebbles was subjected to several technical feasibility reviews in 1989. 

President Bush upon entering office in 1989, directed a 

National Security Review which was headed by Ambassador Henry F. 

Cooper.58 This review, which was completed in spring 1990, endorsed the 

concept of Brilliant Pebbles and recommended its innovative approach be 

applied to the rest of the SOl Phase I architecture. In testimony before 

Congress in April 1990, the Director of the SOlO announced that Brilliant 

Pebbles had replaced both the Space-Based Interceptor and the Boost 

Surveillance and Tracking System in Phase I. In June 1990, the Under 

Secretary of Defence for acquisition endorsed the changes. 

In November 1990 the SDIO recommended revisions, which 

included the replacement of the Space Surveillance and Tracking System 

satellites, with smaller, highly distributed Brilliant Eyes satellites. These 

satellites were drastically smaller than the previous missile tracking satellites 

which would have made them easier to defend from attack. The Endo-

Exoatmospheric Interceptor was introduced as a competitor to the 

exoatmospheric Ground-Based Interceptor and design changes were made to 

the Ground-Based Radar, redesignating it the Ground-Based Radar-

Termina1.59 

During the Reagan administration, it was the White House 

which set the most ambitious plans for military space rather than the 

58Ambassador Cooper subsequently served as Director of the Strategic 
Defence Initiative Organization, from July 1990 to January 1993 
59Report to the Chairman, Committee on Governmental Affairs, U.S. Senate, 
Ballistic Missile Defence Evolution and Current Issues, U.S. General 
Accounting Office, July 16, 1993,29. 
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Pentagon, a reversal of the formulation of military space policy under the 

Eisenhower and Kennedy administrations. 

President Bush's Global Protection A2ainst Umited Strikes System 

The change in the U.S.-Soviet relationship and more 

influentially the break-up of the Soviet empire caused a re-evaluation of the 

purpose of the SOl programme. This re-evaluation was to be widespread 

throughout U.S. military strategy, as President Bush announced that U.S. 

military strategy was to be significantly altered from fighting a global war 

against the Soviet empire to fighting regional conflicts against a variety of 

potential aggressors.60 It is in this context that the SOl programme was 

reoriented. 

The SOl programme was to be "refocused on providing 

protection from limited ballistic missile strikes, whatever their source."61 The 

smaller scale SOl would aim to provide high protection against a smaller 

number of missiles. It would not assume that the Soviet Union was the 

aggressor, or that the United States was the target. The system would be 

capable of protecting not just the United States, but military forces overseas 

and allies.62 

OPALS pares back America's SOl plans to meet the fiscal and 
military requirements of the 1990s. Unlike Reagan's SOl 
programme, designed to disrupt a massive Soviet surprise 
attack involving thousands of incoming missiles, GPALS will 
give America--and its allies--a near-perfect defence against 
limited or perhaps accidental attacks by up to 200 missile 
warheads. GPALS then cuts the proposed costs of SOl from 
$53 billion to $41 billion over ten years. This puts SOl well 
within the cost-range of other important defence programs--

60Remarks made by the President at the Aspen Institute Symposium in Aspen, 
Colarado, August 2, 1990. 
61 Stephen J. Hadley, & Henry Cooper, Briefin~ on the Refocused Stratellic 
Oefence Inititative, February 12, 1991. 
62 J. O. Crouch II, "SOl and Securing Western Freedom", Laissez-Faire, Vol. 
1 No.4, Summer 1995,18. 
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less than the Air Force's B-2 Stealth bomber and comparable to 
the mobile Midgetman missile system.63 

GPALS was designed to provide near-perfect protection 

against smaller strikes, potentially from a Third World foe or a fragmented 

Soviet Union. It was to be able to defend missile strikes of up to two hundred 

warheads64 aimed at the U.S. from anywhere in the world with near 100 

percent confidence.65 This stands in contrast to the Phase I SOl mission 

which was developed under the Reagan Administration. 

In 1991 General Colin Powell, Chairman of the Joint Chiefs of 

Staff, in a statement before the Committee on Armed Services, said that the 

Pentagon officially still retained the military requirements for a full Phase I 

SOl system as a long term goal for the U.S. ballistic missile defences.66 If 

necessary, GPALS could have been expanded through the deployment of 

additional interceptors to meet Phase I requirements.67 

During the period 1989-1990 the Department of Defence and 

SOlO reacted to new forces affecting SOL These new forces were the 

innovations in the Brilliant Pebbles concept and the changes in Soviet and 

third-world threats. The events in the world during this period led to a re­

examination of the policy and technical goals of the SOl programme. This led 

to an Office of the Secretary of Oefence study of "the strategy and technical 

feasibility of global protection against limited strikes" in the spring and 

summer of 1990. 

63Baker Spring, "For Strategic Defence: A New Strategy for the New Global 
Situation", Herita~e Foundation, April 18, 1991,2. 
64The figure of 200 warheads was used since this represents the number of 
warheads on a Russian SSBN. 
65Ibid., 4. 
66General Colin Powell, "Statement of the Chairman of the Joint Chiefs of 
Staff Before the Committee on Armed Services, U.S. House of 
Representatives", February 7, 1991,9. 
67Heritage Foundation briefing by Administration officials on GPALS on 
February 11 and February 21, 1991 quoted in Baker Spring, "For Strategic 
Defence: A New Strategy for the New Global Situation", Heritaae 
Foundation, April 18, 1991,5. 
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In January 1991, President Bush refocused the SOl programme 

to deal with accidental or unauthorized launches of ballistic missiles and with 

deliberate attacks of limited scope. As President George Bush declared in his 

State of the Union Address: 

Looking forward, I have directed that the SOl programme be 
refocused on providing protection from limited ballistic missile 
strikes, whatever their source. Let us pursue an SDI 
programme that can deal with any future threat to the United 
States, to our forces overseas and to our friends and allies.68 

Whilst the threat for GPALS was less technically stressing, the 

mission of near-perfect protection put additional stresses on designs. As the 

report to the Chairman on Governmental Affairs in the Senate argued: 

High levels of protection require near perfect system 
performance in detecting, discriminating, and tracking targets; 
in battle management, command, control, and 
communications functions; and in intercepting and destroying 
targets.69 

The Missile Defence Act in 1991 changed the shape and 

priorities of the GPALS programme.70 The act set goals for the early 

deployment of advanced theatre missile defences and the initial site for the 

defence of the United States against limited attack. Congress gave the 

Department of Defence 180 days to develop a plan to meet its mandate for 

early deployment. It also mandated that Brilliant Pebbles space-based 

interceptors would not be part of initial planned deployments, but be pursued 

in "robust" research and development.71 

In November 1991, the SOlO briefed the DAB's co-ordinating 

committee that the Theatre High Altitude Area Defence programme, including 

68George Bush, , Presidential State of the Union Address, January 29, 1991. 
69Report to the Chairman, Committee on Governmental Affairs, U.S. 
Senate, Ballistic Missile Defence Evolution and Current Issues, U.S. General 
Accounting Office, July 16, 1993,30. 
7<Yfhe Missile Defence Act of 1991 will be discussed further in the next 
chapter. 
71Report to the Chairman, Committee on Governmental Affairs, U.S. 
Senate, Ballistic Missile Defence Evolution and Current Issues, U.S. General 
Accounting Office, July 16, 1993,31. 
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the Theatre Missile Defence Ground-Based Radar, had high cost and schedule 

risks. SDIO was requested by the co-ordinating committee to develop 

acquisition strategy options to reduce risks. The Army and the SDIO 

subsequently modified the programme, which consequently led to the DAB 

approving a milestone I entry72 into demonstration and validation. DOD 

reviewers identified concurrency risks in meeting the Congress' early fielding 

goals for an initial, single-site national missile defence system. After 

considering the DOD's assessment, Congress amended the Missile Defence 

Act in 1992, delaying the proposed fielding date. The 1992 Act continued the 

restrictions on the deployment of space-based interceptors. 

One of the key elements of the refocused SDI program was the 

increased priority for the theatre missile defence programmes. The experience 

in the Persian Gulf with the Patriot missile focused more attention on this 

priority. One of the objectives of the programme was to focus on near-term 

deployment of improved theatre missile defence systems. This is an area 

where co-operation with allies could be expanded. 

The Case for Space-Based Assets 

The issue of why space has to be utilised was a key issue in 

regard to the refocusing of the SDI programme. The issue was not space 

versus ground; even with an emphasis on ground systems space elements were 

required. At a minimum, space-based sensors made ground systems more 

effective. The issue was not whether to utilize space; space based sensors 

would be required. The real issue was whether or not to use space-based 

weapons. There would be many advantages to using such space-based 

systems, particularly as the threat matured and improved over time. 

72A milestone I entry determines whether a new acquisition program is 
warranted. If approved, establishes costs, schedule and performance 
objectives. 
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Space-based weapons would always be in position. They could 

defend and offer protection against threats to forces arriving in theatre before 

theatre commanders have had the opportunity to establish their own theatre 

defence capabilities. Space offers broad area coverage to protect "a wide 

array of assets from a system based in space rather than having to protect each 

of those assets with their own individual ground-based systems."73 Space­

based weapons were a key hedge against a possible resurgent threat. 

The need for highly effective defences placed a premium on 

the ability to take multiple shots against ballistic missiles, including shots 

from space. A layered defence, combining surface- and space-based 

interceptors (SBI), provided the highest confidence in achieving protection for 

the United States against limited missile threats. Space-based interceptors 

would constitute the initial layer of a multilayered defence. They offer a 

defensive tier, with warning, command and control, and intercept technologies 

that are independent of those dedicated to the surface-based layer.74 

It was argued that space-based defence could provide multiple 

early engagements, well away from the defended targets. One of the lessons 

of the Gulf War was the importance of intercepting at distances and altitudes 

sufficient to prevent portions of a ballistic missile or its warheads from 

striking the intended target. Space-based interceptors could have mitigated 

one of the limitations associated with the Patriot missiles during Operation 

Desert Stonn. Intercepts could have taken place above the atmosphere and 

debris from destroyed missiles could have been less harmful by the time of 

impact.75 The destruction of nuclear, chemical and biological weapons above 

the atmosphere would be important to prevent fallout over military or civilian 

target areas and the dispersal of chemical and biological weapons. 

73Stephen J. Hadley, & Henry Cooper, Briefina on the Refocused Strateaic 
Defence Inititative, February 12, 1991,9. 
74A. DeBiaso, "Space-Based Defence", Comparative Strateay, vol. 12 no. 1, 
1993,41. 
7sIbid., 42. 
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Space-based interceptors would provide global defensive 

coverage and could contribute to U.S. military strategy for regional conflicts. 

This would be particularly valuable for effective defence of U.S. forward­

based and expeditionary forces because the location and timing of regional 

conflicts cannot be predicted, and may occur with little warning. Space-based 

interceptors would assist in protecting U.S. forces that must be deployed 

rapidly abroad. The forward-deployed forces would increasingly be operating 

within range of ballistic missile threats. As DeBiaso argues: 

In such a contingency, where an adversary might attempt to 
oppose the initial build-up of U.S. and allied forces, with 
ballistic missile strikes against ports, airfields, and early 
arriving troops, space-based interceptors could offer protection 
before surface-based interceptors were in place, thereby 
helping to maintain stability during a period of escalation and 
mobilisation.76 

It was argued that basing defences in space would also provide 

a cost-effective protection for U.S. forward-based and expeditionary forces, 

and reduce the overall requirement for surface-based interceptors and their 

associated level of manpower and logistic support. During Operation Desert 

Shield, more than 450 C-I4I equivalent air sorties were flown to transport 

ground-based missile defences into the theatre.77 Space-basing in 

combination with new generation theatre missile defences, would reduce such 

logistical burdens and also ease the overseas basing issues associated with 

deploying large numbers of surface-based interceptors globally. 

The global coverage offered by space-based interceptors could 

provide a unique capability to defend multiple theatres simultaneously. This 

would be particularly important to the conduct of U.S. military operations as 

the threat of ballistic missiles extends beyond any single theatre, especially in 

areas where ground-based defences might not be deployed. For example, in 

the event of a crisis in the Middle East, space-based interceptors could provide 

76A. DeBiaso, "Space-Based Defence", Comparative Strate2Y, vol. 12 no. 1, 
1993,42. 
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protection to vulnerable U.S. and allied targets in adjacent theatres, such as 

cities, staging points or forces, necessary for operations in the primary 

theatre. 78 

In the same way U.S. forces deployed overseas would benefit 

from the combination of space- and surface-based defensive systems, so 

would U.S. allies. The deployment of space-based interceptors would provide 

an initial defence tier complementing the allies' own ground-based defences, 

resulting in protection against the entire range of threats. As DeBiaso argued: 

U.S. space-based interceptors could ease the burden of allied 
costs for theatre missile defences, thereby increasing the 
incentives for allies' investment in their own ground-based 
defences. These allied theatre missile defence systems could, 
in turn, provide additional coverage for U.S. forward deployed 
and expeditionary forces, especially against short-range missile 
attack. More broadly, deploying defences in space should help 
demonstrate U.S. support for its allies by providing a unique 
military capability, despite reductions in forward deployed 
nuclear and conventional forces.79 

The OPALS 1992 Architectural Desi2n 

The refocusing of the original SDI mission of destroying 

around half of a mass raid involving several thousand re-entry vehicles 

launched out of the Soviet Union to protection of limited strikes meant a new 

architectural design. A component of OPALS would be transportable 

defences that could be moved into a theatre or region, if and when a hot spot 

might develop. In places that have continuing hotspots, defences could be 

deployed indigenously, such as the Arrow system developed jointly with the 

Israelis.80 

The ground-based element of GPALS was a defence against 

strategic ballistic missiles to be deployed in the United States. This ground­

based system includes a satellite sensor, Brilliant Eyes. This sensor would 

77Ibid. 
78Ibid. 
79Ibid., 43. 
80Stephen J. Hadley, & Henry Cooper, Briefin& on the Refocused Strate2ic 
Defence Inititative, February 12, 1991, 15. 
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improve the effectiveness of theatre defences as well as defences against 

longer-range strategic ballistic missiles. The inclusion of Brilliant Eyes 

reiterates an important aspect about space versus ground-based defences. 

Ground-based defences require space-based sensors if they are to reach their 

potential. 

The Ground-based Radar (GBR) was much smaller and more 

mobile than in the previous SDI architecture. Its development builds on the 

programme of the smaller GBR employed in the theatre missile defence 

system. Other elements of the ground-based system included two 

interceptors. The Exo-atmospheric Interceptor, (121) was to perform its 

intercepts high in the earth's atmosphere, after the re-entry vehicles were able 

to be distinguished from lighter decoys since the atmosphere causes distinct 

deceleration characteristics.81 

The final component of the GPALS system was the space­

based interceptor called Brilliant Pebbles. Each Pebble was to be an 

autonomous interceptor which could act independently once it had been 

authorized. "It basically looks and sees the ballistic missiles when they rise 

from their silos, or, in the case of a Scud, from a mobile launcher. At the 

appropriate time, it drops its 'life-jacket' and proceeds to manoeuvre into the 

oncoming path of the threat ballistic missile--or during the mid-course phase, 

of a re-entry vehicle transiting space.''82 

It was a misconception that Brilliant Pebbles could not be 

employed effectively to counter theatre ballistic missiles. If the range was 

. greater than a few hundred miles, normal minimum energy trajectories would 

carry the RVs above the earth's atmosphere and there would be time to 

intercept them from space, using Brilliant Pebbles.83 Such a system could be 

employed to counter the Scuds launched out of Iraq into Tel Aviv and Riyadh. 

81Jbid., 17. 
82Ibid., 18. 
83Ibid. 
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The debris from such intercepts would probably burn-up when re-entering the 

earth's atmosphere rather than fall on city streets. 

GPALS would have consisted of anti-missile systems 

developed by the SDI programme, but GPALS would have required fewer of 

them. The number of space-based interceptor missiles was reduced from over 

4,000 in the Phase I plan to 1,000 in the GPALS plan. The number of ground­

based interceptors was halved from 1,600 to 800.84 If deployed in the proper 

orbit, Brilliant Pebbles could intercept ballistic missiles with ranges from 

about 300 miles to intercontinental distances. However missiles with ranges 

below 300 miles do not climb above 62 miles and thus do not reach altitudes 

high enough to become vulnerable to space-based Brilliant Pebbles 

interceptors.85 During the Persian Gulf War, Iraq's ai-Hussein and ai-Abbas 

missiles, with ranges of 375 and 550 miles would have been vulnerable to 

Brilliant Pebbles.86 

Space-based weapons remained essential since they would 

have been far more effective than ground-based interceptors against missiles 

with multiple warheads. Ground-based interceptors must discriminate 

between warheads and decoys and then attack each of the warheads 

individually in space or as they re-enter the earth's atmosphere closing in on 

their targets. Brilliant Pebbles would not have needed to do this because it 

would destroy the one missile carrying the warheads and decoys. 

Any warheads that slip through the Brilliant Pebbles net in 

space would have been intercepted by ground-based interceptors. Two 

ground-based interceptors were under consideration. The Ground-Based 

Interceptor (GBI) and the Exoatmospheric/Endoatmospheric Interceptor or 

E21. The GBI was based on technology developed through the 

Exoatmospheric Re-entry vehicle Interceptor Subsystem (ERlS) test 

84 Baker Spring, "For Strategic Defence: A New Strategy for the New Global 
Situation", Heritat:e Foundation, April 18, 1991,5. 
85Ibid. 
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programme. A test version of ERIS intercepted and destroyed a U.S. 

Minuteman I dummy warhead in space in January 28, 1991.87 The targeted 

Minuteman I was launched from Vandenberg Air Force Base, while the test 

version of ERIS was launched from Kwajalein Atoll in the Pacific Ocean. 

Ground-based interceptors, like ERIS would attack enemy missile warheads in 

space before they re-enter the atmosphere. 

The E21 was based on technology developed through the High 

Endoatmospheric Defence Interceptor (HEDI) programme. E2I was designed 

to intercept and destroy enemy warheads after they re-entered the atmosphere. 

It generally would attack only after the earth's atmosphere had stripped away 

the decoys. The challenge the E2I faced was ensuring that its on-board sensor 

would find the target warhead and direct the interceptor against it. This is 

tougher to accomplish inside the atmosphere than above it, since the speed of 

the incoming missile creates friction with the atmosphere that then creates 

extremely high heat. This heat distorts the view seen by the E2I's sensor as it 

"looks" through its window. 

GPALS depended on ground-based as well as space-based 

sensors to track ballistic missiles in flight. The ground-based sensors would 

relay essential targeting information to the interceptor missiles so that they 

could locate and destroy enemy warheads. Two ground-based sensor systems 

were included in the GPALS system. 

The first of these systems was the Ground-Based Radar (GBR), 

which tracks missile warheads in the latter stage of their flight in space and 

inside the atmosphere as they close on their targets. The Ground-Based Radar 

was particularly useful in tracking missiles that have shorter times of flight, 

such as submarine-launched ballistic missiles (SLBMs), since it had the 

ability to process radar information quickly and provide it to commanders.88 

86Ibid. 
87Ibid., 6. 
88Ibid.,7. 
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The Ground-Based Radar system was designed to be mobile and was 

envisioned to be deployed on railcars to make it less vulnerable to enemy 

strikes. 

The second of the GPALS ground-based sensor system was the 

Ground-based Surveillance and Tracking Systems (GSTS). This was a heat­

sensitive sensor mounted on a rocket. Upon early warning of a missile strike, 

the sensor would be launched into space to scan for incoming warheads 

beyond the range of the ground-based radar.89 The GSTS system was to play 

an important role in distinguishing between real warheads and decoys.90 

The Theories of Space Power Underpinninfl U.S. Space Policy 

Space policy during the Eisenhower administration followed 

the sanctuary view of space. The focus on utilising satellites for 

reconnaissance purposes combined with the reluctance to countenance the 

protection of these satellites by means other than intemationallaw, and a 

treaty based approach to establish legal over flight of these satellites fits into 

the sanctuary view as outlined previously. Although the Air Force aerospace 

doctrine advocated by General White departed from the sanctuary view, this 

met strong resistance from the Eisenhower administration. 

During the Kennedy and the subsequent Johnson 

administration the sanctuary school view of space was visibly highlighted 

with the culmination of the Outer Space Treaty which prohibited weapons of 

mass destruction being placed in orbit. This significantly curtailed the high 

ground view of space which sees space as a place from which Earth could be 

dominated, presumably with the placing of nuclear weapons in space. Also, 

the policy of utilising satellites for reconnaissance purposes continued to 

follow the sanctuary school of space. 

89Ibid.,7. 
9OIbid. 
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The Nixon administration's most significant space policy act 

was the signing of the Antiballistic Missile Treaty in 1972. This placed limits 

on ballistic missile defence and hence had implications for the high ground of 

military space theory which sees ballistic missile defence in space as an 

integral part of the military utility of the 'high ground'. Also, the Salt I Treaty 

for the first time advocated a NTM (national technical means) code for 

reconnaissance satellites as a means of monitoring arms control agreements. 

This action followed a sanctuary view of space, as a means of using space for 

peaceful purposes, that is as a way of strengthening strategic stability, since it 

was believed that no side would cheat if there was a reasonable chance that 

the other side had a means of verifying whether they were adhering strictly to 

the terms of the treaty. 

The Carter administration pursued a policy on similar lines 

which followed the sanctuary school of space theory. However the feeling of 

satellite vulnerability gave some credence to the vulnerability school of space 

power. President Carter, faced with possible satellite vulnerability, ordered a 

policy of research and development into a possible anti satellite capability. 

The research and development of such a capability would however lend itself 

towards a space control theory of space power. However, it can be assumed 

that the administration was developing an ASAT capability as a prelude to an 

ASAT ban, using an ASAT capablility as a negotiating tool with which to 

bargain. However, an ASAT ban was to prove a difficult treaty to negotiate 

and was never realised. 

The Reagan administration's space policy was a dramatic 

departure from the sanctuary school of space power. The development of an 

ASAT whilst maintaining that an ASAT treaty was undesirable lends itself 

toward the space control view of space power, but combined with the 

announcement of SDI, SDI gravitates Reagan's space policy toward the high 

ground. Indeed, the development of a space-based ballistic missile defence 
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was one of the fundamental tenets of the high ground view of space power. 

The announcement of a military space doctrine which valued space support, 

force enhancement, space control and force application leaned heavily 

towards the space control view of space power. However, to summarise the 

Reagan administration's space policy can be classified as following the space 

control view of space power, but with a view towards the future of a high 

ground view of space, with the research and development of space based 

ballistic missile defence capabilities. 

The Eisenhower administration's space policy was highly 

secret and had a heavy focus on space being a sanctuary for spy satellites. 

The sanctuary school of thought continued throughout the Kennedy 

administration right up until the Ford administration. The Ford and Carter 

administrations saw the revival of interest in ASAT issues, but still the 

prevailing school of thought was the sanctuary school. The Reagan period 

saw a significant shift away from the sanctuary school of thought with the SDI 

speech, which can be characterised as the "high ground" school of space 

theory. Despite the rhetoric of the SDI speech, a more sober analysis of the 

Reagan administration would better be classified as a move toward the space 

control school of thought. This can be evidenced by the four basic tenets of 

U. S. space policy as set out in 1988 which covers space support, space 

enhancement, space control and force application. However, throughout most 

of the Cold War period the United States viewed space as a sanctuary free 

from the deployment of weapons. 

The Bush administration facing an altered geostrategic 

environment, especially vis a vis the United States-Soviet relationship, 

redirected the SDI mission to the OPALS mission. This redirection of the SDI 

mission clearly weakened the notion of space being free from weaponisation, 

as the space architecture envisioned space components for the interception of 

ballistic missiles. The rationale for the use of space components for ballistic 
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missile defence was that they provided a layered approach which could allow 

multiple early engagements away from the defended areas. However, not 

unlike the original SDI programme the use of space for ballistic missile 

interception was left primarily a research and development programme. 
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Chapter 2: The Ori~ins of Ballistic Missile Defence in the United States and 

the Soviet Union and the ABM Treaty 

This chapter examines the origins of ballistic missile defence in both the 

United States and the Soviet Union. In particular, each of the United State's 

and Soviet Union's ballistic missile defence systems architectures will be 

examined, which include both endoamospheric and exoatmospheric 

interceptors. That is a missile designed to target threat ballistic missiles both 

inside the atmosphere and in space. The ballistic missile defence systems of 

each country eventually led to a layered ballistic missile defence system that 

was composed of both an exoatmospheric interceptor and endoatmospheric 

interceptor. 

Initially the United States policy towards ballistic missile 

defence will be examined up to the signing of the Antiballistic Missile Treaty 

in 1972. This section deals with the organisational infighting between the Air 

Force and Army for the role of ballistic missile defence. The Army's initial 

enthusiasm was a quest for a strategic role in the aftermath of World War II. 

The section proceeds to examine the many concept designs for ballistic 

missile defence from the NlKE-ZEUS system through to the SAFEGUARD 

system. The section concludes with the signing of the ABM Treaty. 

The Soviet Union's ballistic missile defence programme is 

examined in tum. The Soviet approach differs in that it did not require its 

ballistic missile defence technology to be proven before the system was 

deployed. This is proven with the deployment of the ballistic missile defence 

system around Leningrad. The main Soviet ballistic missile defence 

programme was focused around Moscow. The ballistic missile defence 

structure around Moscow is examined exhaustively along with its subsequent 

upgrades after the signing of the ABM Treaty. 
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The final section examines the ABM Treaty. This outlines the 

narrow and the broad interpretations of the ABM Treaty. Although the ABM 

Treaty was signed in 1972. the narrow and broad debate did not essentially 

take place until the United States renewed its interest in ballistic missile 

defences with the Strategic Defence Initiative in 1983. 

The United States Ballistic Missile Defence Prior to the ABM Treaty 

The Army's Quest for the Role of Ballistic Missile Defence 

The V-2 ballistic missile attacks on London during World War 

II sparked a quest for defences against ballistic missiles. The United States in 

the expectation of a such a threat initiated a research and development 

programme into ballistic missile defence shortly after the end of World War 

II. The first ballistic missile defence programme was born out of the NIKE 

programme which was focused on developing defences against bombers. This 

programme named the NlKE II study which was initiated in March 1955. was 

primarily intended to examine air defence requirements for the 1960s. but 

intelligence assessments of Soviet ICBM capabilities led to a complementary 

study on Anti-Ballistic Missile Missiles.91 

The NIKE II study saw the emergence of a new missile. the 

NIKE-ZEUS, a three-staged, solid-propellant missile designed to carry a 

nuclear warhead of 400 pounds. Combined with the missile came the ZEUS 

system that included advanced radar equipment and communication links to 

tie the subsystems together.92 The main elements of the NIKE-ZEUS 

consisted of various radars and the ZEUS rocket. The radar was composed of 

91Donald R. Baucom, The Oriains of SDI. 1944-1983, (University Press of 
Kansas: Kansas, 1992),7. 
92Ruth Currie McDaniel, The US Army Strateaic Defence Command: Its 
History and Role in the Strateaic Defence Initiative, 2nd ed., (Huntsville, 
Alabama: US Army Strategic Defence Command, 1987), 12. 
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the forward acquisition radar (FAR) and local acquisition radars (LAR). The 

former was a surveillance radar capable of scanning the entire visible sky 

within a 1,000 mile range. The FAR would acquire the ICBM and maintain 

continuous surveillance at a range of around 600 miles. It would provide 

information on the incoming target to the LAR. The LAR would track the 

target, acquire trajectory data, and assign this data to the target track radars 

(TfR). The TfR would take over automatically from the LAR and provide 

continuous and precise trajectory information to the computers, which would 

determine the intercept point.93 The nuclear warhead of the ZEUS was 

designed to explode around 100 feet away from the re-entering warhead and 

destroy it around 75 miles away from the area to be defended.94 

In 1956 Secretary of Defence Wilson in a memorandum 

relating to the air defence mission, divided the areas of responsibility and gave 

the army the role of terminal defence and the air force control over area 

defence.95 The army was thus responsible for the development of a missile 

defence system that could be based near a vital potential target such as a city. 

The air force concerned about the strategic role which the army hoped to 

achieve, criticised the ZEUS system that the army was developing for point 

defence. The air force put forward the argument that the key to deterrence 

was offensive capability. The air force position was strengthened with the 

Gaither Report in 1957 which was tasked with examining civil defence and 

the vulnerability of Strategic Air Command. The report declared that it would 

be after 1962 before a limited defensive capability against Soviet forces was 

possible and that deterrence by Strategic Air Command bomber forces was the 

best defence. However, the dispute was settled by the intervention of the new 

Secretary of Defence McElroy. He solved the dispute between the army and 

the air force over ballistic missile defences, by giving the army the primary 

93Benson D. Adams, Ballistic Missile Defence, (American Elsevier: New 
York, 1971),24. 
94Angello Codevilla, While Others Build, (Macmillan: London, 1988),48. 
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responsibility for developing the ABM system including the ZEUS missile 

and the air force work on the radar systems and the command and control 

systems. 

The conflict between the air force and the army over the role of 

ballistic missile defence continued until the finding of a Scientific Advisory 

Board (SAB) were made known. The SAB's Nuclear Panel chaired by Dr 

Edward Teller in October 1957 recommended that the air force should 

vigorously pursue the development of ballistic missiles and reconnaissance 

satellites. Concerning ABM systems, the committee recommended that the air 

force pursue a research and development programme.96 The reports findings 

led Secretary of Defence McElroy to assign the army the primary 

responsibility for the ballistic missile defence mission.97 

From NlKE-ZEUS to SENTINEL to SAFEGUARD 

The Kennedy administration under Secretary Defence 

McNamara undertook a review of ballistic missile defences in January 1961. 

This review assessed the technical feasibility and the cost effectiveness of the 

ZEUS system. The estimated costs of the ZEUS system of $16 billion to 

defend a significant portion of the country, along with the technical 

immaturity of the system, meant that the programme was restricted to research 

and development. On July 1962, a ZEUS missile was tested from the 

Kwajalein test site. Although the initial test resulted in a technical failure the 

missile passed within 2 kilometres of the target re-entry vehicle. During the 

period between June 1962 and November 1963, thirteen similar tests were 

95Baucom,9. 
96Thomas A Sturm, The USAF Scientific Advisory Board: Its First Twentx 
Years. 1944-1964, (Washington D.C.: Government Printing Office, 1986), 
p82-83. 
97Baucom, 14. 

48 



conducted, from which three were partial successes and nine were complete 

successes.98 

Secretary of Defence McNamara out of concern that the ZEUS 

system would not be able to counter the projected Soviet threat of the late 

1960s and early 1970s decided against deployment. Instead a restructured 

programme was advocated which saw the adoption of the NlKE-X. The 

development continued of the ZEUS missile, which became the SPARTAN, 

but a second interceptor, the short range, high acceleration SPRINT was 

added. This created a layered defence. The ZEUS system would attack the 

warheads at an altitude of 70 to 100 miles, the SPRINT would then intercept 

the remaining warheads at an altitude of 20 to 30 miles after the atmosphere 

had eliminated any of the decoys.99 The addition of the SPRINT missile 

meant that low altitude nuclear detonations would occur. This made the 

NlKE-ZEUS radars vulnerable. The radars were subsequently housed almost 

completely in hardened concrete structures, with the exception of the exposed 

flat surfaces which could be made moderately blast resistant.1OO 

The NIKE-X replaced the older radar with a new phased array 

radar. The new phased array radar used an antenna with several fixed faces, 

each of which had an array of radiating elements. One such antenna could 

generate several beams of radio pulse and rapidly aim them electronically. 

The speed and accuracy with which these beams could be targeted, meant that 

one radar could perform several functions and service a number of attacking 

re-entry vehicles and defending missiles.101 The idea of NIKE-X was to cover 

the northern approaches to the United States by large phased array radars with 

large footprints. These would then sort the attacking re-entry vehicles 

98Baucom, 17. 
99Benson D. Adams, Ballistic Missile Defence (New York: American 
Elsevier Publishing Company, 1971),79-80. 
looibid,64 
101Ernest 1. Yanarella, The Missile Defence Controversy: Strate~y. 
Technolo~y and Politics. 1955-1972 (Lexington: University of Kentucky, 
1977),82. 
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according to destination and pass the track details to smaller radar sites which 

would direct the interceptor missiles. 102 

In 1%6 there were several reasons for not deploying the NIKE­

X. The high cost of the Vietnam war severely limited the defence budget and 

hence the availability of funds for ballistic missile defence. The scientific 

community's scepticism of the capability of the NIKE-X system and its ability 

to counter decoys added impetus to the decision on non-deployment. 

Secretary of Defence McNamara's own opposition to ballistic missile defence 

was in sharp contrast to the Joint Chiefs of Staff who favoured beginning 

work on long-lead time components. 

In September 1967 the decision was taken to deploy a ballistic 

missile defence system against the emerging Chinese threat. Secretary of 

Defence McNamara in an attempt to convince the Soviet Union that the 

system was not aimed at them renamed the ballistic missile defence system to 

SENTINEL The additional reasoning McNamara gave for fielding the 

system was that the system could be used to protect US Minuteman missile 

fields and hence enhance the ability to deter a nuclear attack by the Soviet 

Union. to3 The system consisted of the SPARTAN area defence, and SPRINT 

terminal defence of 25 major cities. This included six of the long range 

Perimeter Acquisition Radars (PAR), 17 of the shorter range Missile Site 

Radar (MSR), 220 SPARTAN missiles and 480 SPRINT missiles. 104 In 1968 

the army began the process of establishing bases for the deployment of the 

SENTINEL system. 

The incoming Nixon administration conducted a review of the 

U.S.' strategic programmes which included ballistic missile defence. 

President Nixon decided upon programme 1-69 which concluded that missile 

defences would be built at twelve sites depending upon how the strategic 

102Angello Codevilla, SO. 
103Baucom, 37. 
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situation evolved,lo5 The establishment of the sites would be through a 

phased deployment programme that cost $800-900 million in the first year. 

This level of funding allowed construction to begin at two phase-one sites air 

force bases at Malmstrom, Montana, and Grand Forks, North Dakota. This 

marked a change of emphasis from popUlation defence to silo defence. The 

remaining ten sites would be subject to annual review by the President's 

Foreign Intelligence Advisory Board. This decision to defend military bases 

was announced on March 14, 1969 and the programme was renamed 

SAFEGUARD. In early 1970 the expansion phase of SAFEGUARD was 

announced with the addition of six sites to the two authorised by Congress. 

Construction was to begin on one site, Whiteman Air Force Base, Missouri, 

whilst preliminary work would begin on five other sites, one of which 

included Washington, D.C. The SAFEGUARD system consisted of both an 

area and terminal defence capability. It comprised of the same components as 

SENTINEL but deployed them with a reordered set of priorities. Although 

SENTINEL had the option for ICBM force defence, it was mainly configured 

to protect cities. SAFEGUARD was to protect two Minuteman sites and later, 

if required. SAC bomber bases.106 In contrast to SENTINEL. which moved 

on a fixed basis. SAFEGUARD deployment was to be adjusted according to 

need. 

The SALT negotiations brought about the ABM Treaty which 

saw restrictions being placed on ballistic missile defences. The United States 

continued with the development of a treaty compliant ABM system at the 

Mickelsen SAFEGUARD complex. This was located 100 miles northwest of 

Grand Forks. North Dakota, and was to defend 150 Minuteman missiles. 

There were two types of missiles employed in the SAFEGUARD system. The 

high altitude SPARTAN missile was a three-stage. solid propellant rocket 

l04Kenneth Werrell. Hittina A Bullet with a Bullet: A HistoO' of Ballistic 
Missile Defence. (Airpower Research Insititute. 2(00). 15. 
1058aucom. 41. 
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with a nuclear warhead that killed warheads by blast and by X-rays that were 

lethal to warheads several miles away.107 The second missile was SPRINT 

which was designed to operate in the earth's atmosphere and also carried a 

nuclear warhead. The two missile systems formed a layered defence. 

SPARTAN was to attack the incoming 'threat cloud' of warheads, boosters 

and decoys in space, whilst SPRINT would attack the surviving warheads that 

had penetrated the atmosphere. However, on October 2, 1975 one day after 

SAFEGUARD became operational Congress voted to deactivate the system 

after DOD studies had shown that Soviet missiles with multiple warheads 

would be able to overwhelm the system. 

The Reorientation of the Ballistic Missile Defence Pro~ramme 

The ABM Treaty and the decision to dismantle the 

SAFEGUARD ballistic missile defence system led to a shift in focus from 

deployment to research and development. The research and development was 

directed at maintaining the U.S.' technological capability as a hedge against a 

possible Soviet breakout of the ABM Treaty's restrictions. The army was 

developing a follow-on missile defence system called Site Defence which 

featured a modified SPRINT interceptor (SPRINT II) which had a greater 

accuracy, an expanded capacity for manoeuvring and better maintainability. lOS 

The system also included an improved radar system composed of smaller, less 

vulnerable radars and a commercially proven computer. Congress however 

instructed the army to redirect its Site Defence programme from a prototype 

development to research and development. 

There were two components to the army's reoriented ballistic 

missile defence programme. The first was an advanced technology 

programme aimed at producing major innovations in missile defence 

l06Benson Adams, 200. 
l07Baucom, 92. 
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components. The second was the Site Defence project which was turned into 

a broad systems technology programme. Within this environment research 

and development focused on terminal defence for missile silos rather than area 

defence. The improved capabilities of infrared sensors combined with high­

capacity computers produced the hit-to-kill, or kinetic kill interceptors. 109 

Prior to this, the accuracy of guidance systems meant that nuclear warheads 

were required to assure a reasonable kill probability. 

Soviet Ballistic Missile Defences Durin~ the Cold War 

The first indication of Soviet research and development into 

ballistic missile defence appeared with the construction of the Soviet missile 

defence test site near Sary Shagan which began in 1956. The Sary Shagan site 

was to be identified later as the centre for all Soviet missile defence testing. 110 

The location of the site approximately 1000 miles from the ballistic missile 

range at Kasputin Yar made it an ideal site for testing the interception of long­

range missiles. The site was in a remote region of the Soviet Union and was 

located at a distance in the interior to make U.S. monitoring from the 

periphery difficult. lll 

In the late 1950s U.S. intelligence reports attested that the 

Soviets were producing encouraging results. Indeed this is borne out by the 

establishment in 1958 of an independent V -PRO (Protivoraketnaya Oborona: 

anti-missile defence forces) component for defence against missiles within the 

Air Defence Forces. 112 There were tangible signs that the Soviet missile 

108Baucom, 95. 
100Baucom, 103. 
l10Jennifer G. Mathers, The Russian Nuclear Shield from Stalin to Yeltsin, 
(Macmillan Press: London, 2000), 11. 
I 11 Sayre Stevens, "The Soviet BMD Programme", in Ashton B. Carter & 
David Schwartz, eds., Ballistic Missile Defence, (Washington, D.C.: 
Brookings Institution, 1984), 192. 
112John Prados, The Soviet Estimate: US Intelli~ence Analysis and Russian 
Military Strenith, (New York: The Dial Press, 1982),77. 
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defence programme was advancing with the deployment of early warning 

radars around the periphery of the Soviet Union which were similar to U.S. 

missile tracking radars. Indeed intelligence obtained from a U-2 in 1960 

showed that considerable progress had been made towards the development of 

a missile defence capability and was continuing.1l3 

In 1961 Soviet nuclear missiles launched from Kasputin Yar 

were detonated at high altitudes over the experimental ABM radar at Sary 

Shagan. This was to test the nuclear effect on the radar's tracking capability. 

There were also unconfirmed reports that the test had included the 

interception of an ICBM by an antiballistic missile fitted with a nuclear 

warhead. 1l4 In addition to testing the effects of a nuclear blast over an ABM 

radar, the nuclear tests were used to develop the high-yield warheads that 

were required for exo-atmospheric interception. 

The Soviets began to deploy a system that was suspected as 

being capable of providing a defence against ballistic missiles. U.S. 

reconnaissance satellites detected that site preparation similar to the test beds 

of Sary Shagan were taking place near Leningrad in 1962. The sites were 

placed across the flight corridors which U.S. ICBMs would fly to reach the 

western part of the Soviet Union. The configuration of the launch sites 

resembled that of anti-aircraft surface-to-air missiles. and it is probable that 

the Leningrad system was an attempt to achieve ballistic missile defence 

capability through modifications to air defence technology.I1S There was 

considerable conjecture in the West as to the capabilities of the system against 

ballistic missiles. These claims were based upon the presumption of the 

performance of the Griffon missile. However. the Griffon programme was 

was technologically not ready at this time. The site was dismantled in 1965 

1l3Sayre Stevens. 191-2. 
114Jennifer G. Mathers. 34. 
llsMichael J. Deane, The Role of Strateiic Defence in Soviet Strate~y, (Coral 
Gable, Miami: University of Miami Press, 1980).27-28. 
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due to the interceptor missile's poor performance and the lack of adequate data 

processing equipment. 

In October 1962 work began on an ABM-type radar near 

Moscow. In January 1966 Secretary of Defence McNamara linked the Soviet 

exoatmospheric interceptor missile 'Galosh' which had been first displayed in 

November 1964, with the system around Moscow. The system was initially 

composed of eight ABM complexes, four each to the east and the west of the 

capital about forty-five miles from Moscow. However, by 1967 work 

continued on only six of the complexes and in 1968 four complexes had been 

abandoned. When the system became operational in 1970 only four were 

activated and the number of ABM launchers had diminished from 96 to 64. 116 

The missile complexes were composed of four engagement radars and 16 

missile launchers in two batteries of eight, with two large battle-management 

radars for the system.1l7 A network of long-range 'Hen House' radars 

deployed near the periphery of the Soviet Union supplied the early warning 

information. They had a detection range of 6000 kilometres and used 

'billboard array' antennas: two to scan in azimuth, two in elevation and one in 

a circular pattern. The Hen House network compensated for the Soviets' lack 

of forward based early warning stations. 

The battle management was provided by two large 'Dog House' 

and 'Cat House' radars. These were A-frame radars with ranges of up to 3000 

kilometres and provided the tracking radar with target acquisition information 

and assigned targets to both the tracking and the interceptor-guidance 

radars.lIs The Dog and Cat House radars were phased-array and allowed 

several beams to be generated at once, and to search the sky in microseconds 

thus enabling the radar to target several targets simultaneously. Dog House 

116Jennifer G. Mathers, 61. See also Bruce Parrott, The Soviet Union and 
Ballistic Missile Defence, (Boulder, Colorado: Westview Press, 1987),30. 
117Bill Gunston, "Soviet Missiles", in Ray Bonds, ed., Soviet War Power, 
(London: Corgi, 1982),253. 
118Sayre Stevens, 197-198. 
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pointed north to track incoming US ICBM, and Cat House pointed south, 

which enabled it to cover Chinese ballistic missiles. The battle management 

radars supplied target acquisition information to the Try-Add engagement 

radars which controlled the final aspect of the ballistic missile defence system. 

Each of the complexes contained a set of two identical installations with a 

larger 'Chekhov' target-tracking radar and two smaller radars, one used for 

tracking known as the 'Aat Twin' and the other for guiding the interceptor 

missiles to their targets known as the 'Pawn Shop'. This configuration implied 

that two missiles would be launched against a single target and tracked by the 

two radars.1l9 

The Galosh interceptor missile was a multi-stage, solid fuel 

anti-ballistic missile with a range of at least 200 miles and fitted with a 

nuclear warhead in the one-two megaton range. It was intended for 

exoatmospheric interception and area defence. It was capable of defending 

not only Moscow but also the northwestern part of the Soviet Union which 

contained a high proportion of Soviet industrial capacity. Indeed US 

intelligence in 1966 indicated that the Galosh was capable of producing the X­

ray effect, that is the ability to neutralise an ICBM's guidance equipment and 

fissionable material at considerable distances from the ABM's detonation.120 

In 1968 a new version ofthe Galosh was introduced which included a loiter 

capability. The ABM's bus once it had reached the apogee of its trajectory 

could coast whilst ground radars discriminated attacking warheads from 

decoys. Once the target was distinguished the ABM's engine was restarted 

and the interceptor guided towards the re-entry vehicIe.121 

During the 1970s the Soviets did not attempt to deploy the 

permitted number of ABM launchers under the ABM Treaty, instead they 

focused on improving their existing system. Between 1972 and 1976 there 

119Sayre Stevens, 198. 
120Jennifer G. Mathers, 62. 
121Jennifer G. Mathers, 63. 
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were 55 Soviet ABM tests, including tests of high acceleration missiles 

utilising more advanced (inertial and infrared) guidance systems than the 

Galosh.122 The period between 1978-80 saw half of the 64 deployed Galosh 

launchers dismantled, and the above-ground launchers were replaced with 

underground silos. This reduced the interceptor's vulnerability. The Dog 

House and Cat House radars were replaced by the faster and more efficient 

large phased-array radars (LPARs), which were capable of detecting and 

tracking many object simultaneously. This network of LPARs included the 

controversial Krasnoyarsk radar. 

This period saw Soviet attempts to upgrade surface-to-air 

missiles to give them a ballistic missile defence capability. This effort was 

focused on the SA-5. In 1973 and 1974 SA-5s were tested around 50 times in 

conjunction with strategic ballistic missile flights. l23 The missile was limited 

in its capabilities as an ABM in that it had a relatively modest acceleration 

rate and was vulnerable to saturation by decoys and multiple warheads. In 

1981 the U.S. Department of Defence regarded the ABM capabilities of the 

SA-5 as negligible.l24 

In the early 1980s the single-layer system surrounding the 

Moscow site was modified to add a second layer of shorter-range but 

increased acceleration missiles. This would enable the distinction between 

missile warheads and decoys to become clearer. There were two new 

interceptor missiles: the SH-04, which had the ability of stopping and 

starting its engine to assist in decoy discrimination, and the SH-08 or Gazelle, 

with a very short range (less than lOOkm) and armed with a low-yield nuclear 

warhead. 125 The introduction of these two missiles increased the effectiveness 

of the ballistic missile defence system. There were reports in the mid-l980s 

I22David Yost, Soviet Ballistic Missile Defence and the Western Alliance, 
(Cambridge and London, Harvard University Press, 1988),30. 
I23Ibid., 39. 
I24Ibid., 40. 
I25Ibid., 34-5. 
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that the Soviets had a rapid reload capability for its ABM interceptors. 

Indeed, there were indications that the Soviets had an underground automatic 

reload system which could double or even the triple the number of allowed 

interceptors under the ABM treaty,126 

The early 1980s saw further Soviet attempts to upgrade 

surface-to-air missiles for ballistic missile defence purposes. The SA-1O was 

thought to be the equivalent of the U.S. Patriot. The SA-lOs radars were more 

advanced than earlier SAM systems, although the interceptor missile was 

believed to be too slow to be effective against ballistic missiles. 127 In 1987 a 

mobile version of the SA-I0 was deployed. By 1989 the SA -1 0 system was 

believed to account for about 15 per cent of all Soviet strategic SAM 

launchers, and was sited primarily around Moscow,128 The SA-12 was 

considered to be the most ABM capable of all the Soviet surface-to-air missile 

to date,129 An improved version along with a mobile capability of the SA-12 

'the Giant' was deployed by the late 1980s. There has been speculation 

concerning the possible internetting between the LPAR network and the 

radars of the Moscow system and the SA-I0 and SA-12 systems regarding a 

nation-wide ballistic missile defence system,130 Such a system would have 

served in a strategy of damage limitation. 

In 1989 the number of anti-missile launchers had been 

increased to the maximum permitted under the auspices of the ABM Treaty of 

one hundred. The construction work on the 'Pillbox' phased array radar 

located at Pushkino, north of Moscow began and was completed in 1990. The 

radar had a pyramid structure with four faces each displaying a phased array 

radar giving the radar a 360 degree capability. It was reported that the 

126Ibid., 36. 
127Rip Bulkeley & Graham Spinardi, Space Weapons: Deterrence or 
Delusion?, (Cambridge: Policy Press, 1986), 145. 
128U.S. Department of Defence, Soviet Military Power 1989, (Washington 
D.C.: Government Printing Office, 1989),51. 
129David Yost, 42. 
130David Yost, 65. 
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Pushkino radar was four times the size of the U.S. Pave Paws radar. This 

radar provided overall battle management for the Galosh ABM system and 

would receive missile tracking data from Soviet early warning systems. It 

was capable of tracking as many as 1000-2000 targets simultaneously along 

with the ability to guide the long-range interceptors to their target. 131 

During the 1990s Russia found it difficult to maintain the 

Moscow ABM system at the level it had reached during the late 1980s. The 

main difficulty concerned the LPAR radars which experienced problems and 

three of which were reported as no longer operationa1.132 Also the collapse of 

the Soviet Union meant that its integrated network of radars providing early 

warning of missile attack were sometimes located in the newly independent 

republics. These sites continued to function but were subject to each of the 

state's relations with Russia. 

The Anti-Ballistic Missile Treaty 1972 

The ABM Treaty was one of the clearest indicators of the 

mutual agreement on preserving from space, weapon systems and its 

associated systems by the United States and the Soviet Union during the Cold 

War period. It is for this reason that the ABM Treaty will be examined as an 

example of the consensus that existed during the Cold War over the use of 

military space. The ABM Treaty signed in 1972 permitted 200 interceptors in 

addition to test and training launchers. As a result of the 1974 Protocol to the 

ABM Treaty, the number of interceptors permitted was reduced to 100 at one 

deployed site, with a number if additional launchers at test ranges. 

The ABM Treaty was a consequence of anns control 

preferences coupled with an attempt to stabilise the United States-Soviet 

l3lDavid Yost, 37. 
132International Institute for Strategic Studies, The Military Balance 1998-99, 
(Oxford: Oxford University Press, 1999), 108. 
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relationship. The theoretical underpinning of the treaty was the concept 

devised in the United States of assured destruction, and what was later to 

become mutual assured destruction. The theory of assured destruction 

incorporated the ability to deter an attack by the Soviet Union on the United 

States by having the capability to inflict in retaliation unacceptable damage on 

Soviet society. This concept which was adopted by the United States in the 

196Os, was mirror imaged on to the Soviet Union as mutual assured 

destruction. 

The theory assumed that once the Soviet Union had acquired 

the capability to inflict unacceptable damage on the United States a stable 

situation of mutual deterrence would follow. This situation once achieved 

could be cemented by arms control agreements. It therefore followed that it 

was in both the United States' and the Soviet Union's interests not to threaten 

the assured destruction capability of the other. Any weapon systems that 

threatened the other's assured destruction capability should be avoided. It is in 

this context that a belief grew in the United States that ABM defences should 

not be deployed. 

The theory argues that an ABM defence would reduce the 

ability of the adversary to achieve assured destruction. This would then lead 

the adversary to acquire more offensive capability in order to overcome the 

effect of the ABM system. This would then lead to offensive arms racing. 

Hence ABM defences were thought to be destabilising and should be avoided. 

It was this theory that led President Nixon in 1969 to begin strategic arms 

limitation talks with the Soviet Union that produced a temporary agreement 

on offensive arms and the ABM Treaty in 1972. 

The period between 1972 and 1983 saw little ballistic missile 

defence activity in the United States. It was not until President Reagan's 

speech in March 1983 that the issue of the ABM Treaty rose to the fore. The 

SDI research and development programme saw two interpretations of the 
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ABM treaty. The narrow interpretation and the broad interpretation are 

discussed below. 

The Interpretations of the ABM Treaty 

The narrow view of the treaty argues that article V of the treaty 

forbids development, testing, or deployment of any future ABM systems and 

components other than those that are fixed land-based systems.133 The so­

called broad interpretation views Article V in the context of Article II and 

Agreed Statement D, a view that would pennit development and testing of 

systems based on "other physical principles" (i.e., than those specified in 

Article II), but conditions their deployment on agreement between the parties 

on specific limitations. 

A study by the Legal Advisor of the State Department led to 

the conclusion that the Treaty language is ambiguous and can be read to 

support the broad interpretation of the treaty. The three primary provisions 

demonstrate this: 

• Article 11(1) defines an ABM system as "a system to 
counter strategic ballistic missiles or their elements in flight 
trajectory, currently consisting of' ABM interceptor missiles, 
ABM launchers, and ABM radars. 
• Article V(1) provides that the parties agree "not to 
develop, test, or deploy ABM systems or components which 
are sea-based, air-based, space-based, or mobile land-based." 
• Agreed Statement D, provides as follows: 

In order to insure fulfillment of the obligation not to deploy 
ABM systems and their components except as provided in 
Article III of the Treaty, the Parties agree that in the event 
ABM systems based on other physical principles and including 
components capable of substituting for ABM interceptor 
missiles, ABM launchers, or ABM radars are created in the 
future, specific limitations on such systems and their 
components would be subject to discussion in accordance with 
Article XIII and agreement in accordance with Article XIV of 
the Treaty .134 

133Abraham D.Sofaer, Statement before the Subcommittee on Arms Control, 
International Security, and Science of the House Foreign Affairs Committee, 
Washington D.C., on October 22, 1985,25. 
134AntibaIIistic Missile Treaty, Agreed Statement D, 1972. 
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The narrow interpretation rests on the meaning of article Y(1): 

it says no deployment of "ABM systems or components" other than those that 

are fixed land-based. But this does not settle the issue of future systems and 

components. This rests on the meaning of the term "ABM systems or 

components". Is this limited to systems or components based on then-current 

technology, or does it include those based on future technology? 

In order to answer this question, the definition of "ABM 

system" in article 11(1) must be examined. Proponents of the narrow view 

believe that this is interpreted as anything that "could serve the function of 

countering strategic missiles in flight falls within the definition."135 They 

argued that the three components identified in that paragraph--missiles, 

launchers and radars--are listed as the elements that an ABM system is 

"currently consisting of' and that all future components of a system that 

satisfies the definition are also covered by article 11(1). When these 

definitions are interpreted in this way proponents can rely on article Y(1) as a 

ban on development, testing, and deployment of all nonfixed, land-based 

systems or components, whether current or future.136 

The narrow interpretation of the ABM Treaty has some 

shortcomings. The premise that article II( 1) defines "ABM system" as 

including all future systems and components, is difficult to sustain. This 

provision can be read to mean that the systems contemplated by the treaty are 

"those that serve the functions described and that currently consist of the 

listed components."137 The treaty's other provisions consistently use the 

phrases "ABM system" and "components" in contexts that reflect that the 

parties were referring to systems and components based on known 

technology. 

135Abraham D.Sofaer, Statement before the Subcommittee on Arms Control, 
International Security, and Science of the House Foreign Affairs Committee, 
Washington D.C., on October 22, 1985,25. 
1361 bid. 
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For example, Article 11(2), describes the "ABM system 

components listed in paragraph I of this Article," to include those that are 

being tested, operational or under construction; thus indicating that the 

definition in article 11(1) was intended to describe the actual components 

covered by the treaty. Also, article V(2) sets limits on the types of 

"launchers" that may be developed, tested or deployed, reflecting in the same 

article as the alleged prohibition on future mobile systems and components, 

concern for one of the current components listed in article 11(1). 

Agreed Statement D poses a problem for the narrow view of 

the treaty. Nothing in that statement suggests that it applies only to future 

systems that are fixed and land-based. It addresses and even presupposes the 

development of all ABM systems and components that are "based on other 

physical principles". The narrow view would render this provision 

superfluous. If article 11(1) extended to all ABM systems and components, 

based on present as well as future technology, then article III implicitly would 

have banned all future fixed land-based systems and components. These 

arguments highlight the ambiguities of the ABM Treaty. 

Once an agreement has been found to be ambiguous, under 

international law guidance must be sought on the circumstances surrounding 

the drafting of the treaty. In the case of the ABM Treaty the negotiating 

record was consulted to determine what most accurately reflected the parties' 

intentions. Sofaer reached the conclusion that, 

although the U.S. delegates initially sought to ban development 
and testing of nonland-based systems or components based on 
future technology, the Soviets refused to go along, and no such 
agreement was reached. The Soviets stubbornly resisted U.S. 
attempts to adopt in the body of the treaty any limits on such 
systems or components based on future technology; their 
arguments rested on a professed unwillingness to deal with 
unknown devices or technology ... The parties did not agree to 
ban development and testing of such systems or components, 
whether on land or in space,138 

1371bid., 26, (emphasis in original). 
138Ibid., 27, (my emphasis). 
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The negotiating record contains strong support for the 

interpretation of "ABM system" and "components" limited to those based on 

current physical principles. The Soviets specifically sought to prevent broad 

definitions of these terms, and the U.S. negotiators acceded to their wishes. 

Although some U.S. negotiators of SALT I talks assert that they achieved a 

total ban on the development, testing and deployment of future mobile 

systems, the record of the negotiations fails to demonstrate that they actually 

succeeded in achieving their objective. The issue of early warning satellites 

as components, are only a concern when they are used in a ballistic missile 

defence system. That is they are free from Treaty restrictions as long as they 

are not linked up with a missile defence system. 

In October 1985, the Reagan administration reiterated a broad 

interpretation of the Treaty, under which the development and testing of ABM 

systems and components would be permitted without restraint--principally to 

clear the way for testing defences in earth orbit. As Codevilla argues: 

Hence the ABM treaty's treatment of 'futuristic' ABM systems 
is literally the only thing it could be: an agreement to discuss, 
and to agree about, specific limitations of future weapons as 
those weapons are created. But, as everyone knows, an 
agreement to agree is not a deal but an expression of 
sentiments that each side may regard as it wishes. If it were 
otherwise, there would be no need for further discussion or 
agreement. 139 

In late September 1985 a report emerged that averred the development (but 

not deployment) of non-traditional ABM systems and components (those 

based on 'other physical principles') was not constrained by the Treaty. The 

Soviet Union had refused to accept such limits during the negotiations.140 

The Office of the Legal Adviser of the State Department 

undertook its own review of the negotiating record and confirmed the earlier 

139Angelo Codevilla, While Others Build, (Macmillan Press: New York), 
1988, 183. 
140William J. Durch, "The Future of the ABM Treaty", Adelphi Papers, 
Summer 1987,22. 
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findings. The State Department review did read the Treaty as banning the 

deployment of non-traditional ballistic missile defence. The government's 

Special Arms Control Policy Group convened at the White House. On 

October 4, the new interpretation was adopted and it was also decided to offer 

Moscow five to seven years notice of intent to withdraw from the Treaty. 141 

The Legal Adviser, Abraham Sofaer argued against the narrow 

interpretation by following three paths: the language of the treaty is 

ambiguous; the U.S. side tried but failed to obtain Soviet support for banning 

'exotics'; and the post-negotiation public record is ambiguous as to the U.S. 

government's policy on the matter. Sofaer's first point is that Article 11(1) of 

the ABM Treaty is not a functional definition of an ABM system and its 

components that merely uses traditional components as an example, but is 

rather, a precise definition of what the Treaty is intended to cover. Since only 

launchers, radars and interceptors are named, only those things are 

constrained. The only instance in which the Treaty reaches components based 

on 'new physical principles' is in Agreed Statement (D) associated with Article 

III (which defines the exceptions to the treaty's overall deployment ban). That 

Statement, Sofaer noted, 

explicitly allows the 'creation' of such systems and 
components; it requires that limitations on such systems be 
stipulated only after creation of the systems .•. Nothing in 
Agreed Statement D, however, states that it applies only to 
future systems that are fixed land-based.142 

Sofaer also concludes that Agreed Statement D was the farthest 

the Soviets were willing to go on exotics. He argued that "U.S. negotiators 

persuaded the Soviets to adopt Agreed Statement D by explaining that without 

14IJbid. 
142 Abraham Sofaer, quoted in William J. Durch, ''The Future of the ABM 
Treaty", Adelphi Papers, Summer 1987,23. 
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it, the Treaty would leave the parties free to deploy future systems or 

components based on other physical principles."143 

Finally, Sofaer contends that the U.S. government itself did not 

adhere unequivocally to the narrow interpretation of the Treaty. He cites a 

number of statements by U.S. officials regarding the agreement's impact on 

the development and testing of technologies that do not explicitly distinguish 

between fixed, land-based technologies and others. He concludes that this 

reflects at best ambivalence in the U.S. position,144 

The broad interpretation of the ABM Treaty would permit the 

development and testing of systems based on other physical principles than 

those understood in 1972. This would allow the development of the defensive 

systems such as the space-based interceptor, space-based laser and the space­

based sensor, Brilliant Eyes. 

Shortly after the October 1985 endorsement of the broad 

interpretation by the White House, Richard Perle, Assistant Secretary of 

Defence, characterised the Administration's decision to abide by the narrow 

interpretation as temporary,145 In Senate hearings the following Spring, Perle 

described the new version as 'the only legal' interpretation of the Treaty and 

predicted that the Administration would see that there was "no rational basis 

for long-term adherence to the restrictive interpretation."I46 

In July 1986, President Reagan replied to Soviet offers of 

measures to strengthen the treaty and a pledge not to exercise their right to 

withdraw for 15-20 years. The letter offered a five to seven year period of 

Treaty observance governed by the broad interpretation, followed by freedom 

to deploy ballistic missile defence. In October, Reagan placed the same 

143Abraham Sofaer, "The ABM Treaty and the Strategic Defence Inititiative", 
Harvard Law Review, June 1986, 1974-5. 
144Ibid., 1980-84. 
145 Don Oberdorfer, ''Top-Level Fight Led to ABM Policy Shift", Washiniton 
Post, October 17, 1985. 
146Charles Mohr, '''Option' Sought to deploy space shield soon", New York 
Times, October 19, 1986, A21. 
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proposal on the table at the Rekjavik summit, lengthening the period of 

observance to ten years. In tum the Soviet Union proposed that, for a period 

of ten years, the United States and Soviet Union would 'adhere strictly' to the 

provisions of the agreement. 147 At a news briefing after the summit, the then 

National Security Adviser, Admiral John Poindexter, confirmed that the 

Administration was offering to delay U.S. withdrawal from the ABM Treaty 

in exchange for Soviet consent to the broad interpretation of the agreement.l48 

In October 1986, two weeks after the the Rekjavik summit, the 

Reagan Administration clarified its position on 'research' and 'development' in 

an address by Paul Nitze. Nitze defined research to include 'conceptual design 

and testing conducted both inside and outside the laboratory'. 149 Development 

'commences with the construction or testing of one or more prototypes of the 

system or its major components.'l.50 His definition also tallied with the broad 

interpretation, claiming allowance for space testing of ABM systems and 

components based on other physical principles. 

The Reagan administration argued that the ABM Treaty, 

broadly interpreted, allowed the testing of SOl components based on other 

physical principles in space. The U.S. Congress had imposed a narrow ABM 

Treaty interpretation on the SOl programme - even though the Soviets had 

never agreed to this interpretation.l51 It was argued by supporters of SOl that 

147 Leslie Gelb, "Reagan reported to stay insistent on "Star Wars" Test", New 
York Times, July 24,1986, pI; "Excerpts from Speech by Gorbachev About 
Iceland Meeting", New York Times, October 15, 1986, A12. 
148White House, Office of the Press Secretary, "Press Briefing by Admiral 
John M. Poindexter, National Security Advisor", October 13, 1996. The US 
proposal tabled at Rekjavik pledged 'strictly to observe' the Treaty provisions 
for a period of upto 10 years 'while continuing research, development and 
testing, which are permitted by the ABM Treaty ... At the end of the 10 year 
period, either side could deploy defences if it so chose unless the parties agree 
otherwise.' New York Times, October 18, 1986,5. 
149"Permitted and Prohibited Activities Under the ABM Treaty", Current 
Policy No. 886, (Washington DC: Department of State, Bureau of Public 
Affairs, November 1986. 
l.50Ibid. 
151Kim R.Holmes, & Baker Spring, eds., SDI At The Tumina Point: 
Readyina Strateiic Defences for the 1990s and Beyond, 1990,86. 
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this congressional restraint led to sub-optimal SOl tests that costed more, took 

longer, and were more risky than the tests a good engineer would conduct.152 

At the outset of the Defence and Space Talks, the U.S. position 

was that the ABM Treaty permits research and experimental work on space­

based ABM systems prior to development. 'Development' was understood to 

begin with the field testing of full-scale ABM systems or components, or their 

prototypes. The U.S. reviewed the negotiating record in the summer and fall 

1985, and concluded that a broad interpretation, which would permit 

development and testing but not deployment of space-based ABM systems, 

was fully justified. By September 1987, Moscow had agreed that some testing 

in space was legitimate under the ABM Treaty, yet the Soviets were unclear 

as to how much and what kind of testing they viewed the ABM Treaty to 

permit.153 At the same time, Moscow had declared that its chief concern was 

deployment, not testing, implying that it would settle for an interpretation that 

permits testing so long as the prohibition on deployment continues. 154 

The Democratic majority in the Senate, with the help of a few 

Republicans, followed Senator Nunn's lead and applied diverse pressures. In 

early October the Senate voted to withhold funds for any strategic defence 

testing that would violate the narrow interpretation of the treaty. On 

November 17,1987 Congress and the White House reached a compromise 

over the size of the fiscal 1988 defence budget. The figures leaned slightly 

toward the administration's position but only because, as part of the 

understanding, the administration agreed to delay implementing its broad 

interpretation of the ABM Treaty at least until the following year. ISS 

A few days after the December 1987 summit, and with Caspar 

Weinberger, Richard Perle, Frank Gaffney, and Kenneth Adelman all gone 

from the administration, Secretary Shultz announced that the administration 

152Ibid. 
153Ibid., 88. 
154Ibid. 

68 



would no longer insist on the broad interpretation, but would ask Congress to 

fund SDI testing on a case by case basis. This was a deeper concession than 

merely announcing a delayed implementation of the broad interpretation; the 

hope was that through this concession a way could be found around Congress' 

refusal to fund SDI testing)56 

Conclusion 

The United States and the Soviet Union's approach to ballistic 

missile defence differed considerably towards the signing of the ABM Treaty. 

The United States was initially enthusiastic towards the deployment of a 

ballistic missile defence system. This enthusiasm however waned shortly 

before the signing of the ABM Treaty. The proposed SAFEGUARD system 

containing both exoatmospheric and endoatmospheric interceptors eventually 

became a pawn in the arms control negotiating process, and with the signing 

of the ABM Treaty the United States dismantled the SAFEGUARD site. 

Indeed, the ABM Treaty was the death knell for U.S. ballistic missile defence 

until the Strategic Defence Initiative in 1983. US domestic politics had made 

the issue of missile defence sensitive since the coverage was no longer 

concerned with population defence, but defending missile silos. This was 

politically impractical for domestic political reasons. The Soviet Union on the 

other hand continued to be interested in ballistic missile defence both before 

the ABM Treaty and after its signing. Indeed, considerable work was done on 

the Moscow ABM site in the period after the ABM Treaty and their 

interceptors were enhanced along with their associated radar and tracking 

facilities. 

The architectural designs of the United States and the Soviet 

Union's ballistic missile defence systems were essentially very similar. The 

two systems were a layered defence with endoatmospheric and 

155Ibid. 78. 
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exoatmospheric interceptors. The Soviet Union initially focused its efforts 

principally on exoatmospheric interception for the Moscow ballistic missile 

defence system. It is not the case that the two sites similarities were due to 

mirror imaging, but that it was well recognised that a layered missile defence 

system offered the best means of protection. The use of the atmosphere in 

distinguishing between warheads and decoys provided a rationale for the 

inclusion of an endoatmospheric interception system. 

The dismantling of the SAFEGUARD site saw the ballistic 

missile defence issue more or less disappear from the political scene until the 

early 1980s. This is in marked contrast with the Soviet Union which 

continually upgraded and maintained their operational ballistic missile 

defence system. Indeed, the Moscow site was continually upgraded up to the 

demise of the Soviet Union in the early 1990s. 

The issue of ballistic missile defence was one of the key areas 

that would have led to the weaponisation of space. This would have occurred 

in the United States with the building of a missile defence system that 

included an exoatmospheric interceptor. This idea gained considerable 

political support, but this waned considerably in the early 1970s prior to the 

signing of the ABM Treaty. However, the Soviet Union built their ballistic 

missile defence system that included the Galosh exoatmospheric interceptor. 

This system was maintained throughout the Cold War. The use of space for 

ballistic missile defence was and remains an an extremely important issue for 

the weaponisation of space, and will be addressed again in a later chapter. 
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Chapter 3: The Soviet/Russian Approach to Military Space Durin~ the Cold 

War and Beyond 

This chapter examines the Soviet military uses of space and Russia's military 

space activities since the breakup of the Soviet Union. The development of 

Soviet Military Space during the Cold War is addressed through the prism of 

the theories of space power. Although these concepts of space power are 

mainly the product of the United States Air Force's thinking they provide an 

insight into Soviet thinking on the issue of the weaponisation of space. The 

Kettering space group headed Geoffrey Perry was the first to openly examine 

the telemetry of Soviet satellites and to classify them by missions. The Soviet 

approach to military space was based on the writings of Sokolovsky which 

provides an alternative concept to the realm of space. The extent to which this 

approach is still relevant today will be examined along with the Russian 

Military Space programme and the fate of the military space units in the 

former Soviet Republics. 

The conversion of military equipment for so called civilian 

purposes is also addressed. The negotiations with Kazakhstan over the 

cosmodrome in Baykonur, the only one outside of Russia are scrutinized. The 

military utilisation of space facilities is analysed in terms of its contribution to 

conventional capabilities. Lastly, the cooperation with the United States is 

examined with Russia both in terms of the potential for cooperation with the 

global protection system and in the field of launch technology. 

The United States and Soviet Union after World War II found 

themselves at the forefront of a new world. This world expanded out from the 

surface of the earth into space. The race for supremacy in this new frontier 

was on, and the Soviets appeared to take the early lead. Today many argue 

that the race is over, and that Russia cannot continue the legacy in space that 

remained since the collapse of the Soviet Union. Indeed one commentator 
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pronounced in relation to the fate of the space assets that, '1'he Soviets 

possessed all elements which made up 'space power'. They exercised these 

elements, then they lost these elements."l57 

The military was, and still remains at the centre of the Soviet 

space programme. The early rockets that fired Sputnik and Yuri Gagarin into 

space were ICBM derivatives. As part of the military, the space program 

received vast sums of money, but only portions of the programme were 

publicly open. These programmes that were disclosed, along with the general 

direction of the entire space programme were politically motivated and 

designed to build the support and admiration of the people while displaying 

Soviet supremacy to the world. Public support today for space activities is 

waning. The economic conditions in Russia make it difficult, almost 

impossible, to justify vast expenditures associated with the space program, 

and the division of the former Soviet Union also split apart the infrastructure 

needed to sustain space efforts. 

One of the problems with addressing Soviet military space 

activities is ascertaining the budgetary allocations and priority it was given in 

the overall defence budget. The figures vary as to what the Soviet Union 

allocated during the 1980s, although some have indicated between one and 

two per cent of its Gross National Product out of an overall defence budget of 

approximately 12 per cent of the GNP.158 A further difficulty with these 

figures is that the much of the space programme was part of the military 

programme. Also, some of the space budget was probably contained in the 

science budget further adding to the problems for even a rough estimation. 

The space infrastructure in the former Soviet Union (FSU) was 

distributed among many republics, however the majority was found in only 

three. Russia had the bulk of the space facilities with around 80 percent of the 

157James E. Oberg, "Space Power Theory", 1998,51. 
lSSChristopher Lee, War In Space, (Hamish Hamilton, London: 1986), 165. 
These figures are derived from the CIA's open source estimates. 
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total capability. Ukraine had around five percent of the infrastructure, 

including the crucial Zenit (SL-16) launch vehicle production facilities and 

tracking stations. Kazakhstan possessed around fifteen percent of the Soviet 

space infrastructure, including the Bykonur Cosmodrome,159 This dissection 

of assets disrupted the supply of essential assets to production facilities, 

caused disagreements over territorial jurisdiction, and even hinders the actual 

control of satellites already in orbit. 

This chapter examines the development of the Soviet Military 

Space Programme along with the fate of the military space units in the former 

Soviet Republics. The chapter also addresses the conversion of ICBMs into 

civilian launch vehicles and illustrates the efforts being made with U.S. 

cooperation to convert military hardware and capabilities into sources of hard 

currency. The state of Russia's military space assets since the demise of the 

Soviet Union is analysed. 

The Development of Soviet Military Space durin~ the Cold War 

The 1968 version of the Soviet Military Strategy outlined the 

Soviet view of the use of space. The military use of space according to the 

Soviet perspective of space followed three paths. The first was to create space 

satellite systems to assure combat effectiveness for all branches of the armed 

services;l60 the second was to prevent other countries utilising space; and the 

third, was to develop strategic offensive systems to conduct battle in space,161 

The Soviet space control objectives included the protection of 

tactical and strategic strike capabilities; support of tactical and strategic 

operations; protection of client state territories from enemy threats; prevention 

1590leg Velikoredchanin, "Cosmonaut Solovyev Defends Accomplishments 
of Space Program", JPRS Report Science and Technoloiy--Central Eurasia: 
Space, JPRS-USP-92-004-L), 20 July 1992. 12. 
160V. D. Sokolovskiy, Soviet Military Strate~y, d., Harriet Fast Scott (New 
York: Crane, Russak, 1975 3rd. ed.), 84-85. 
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of the use of space by the enemy for military, political or economic gain and 

unhampered utilisation of space assets to further the goals of the Soviet 

system,162 

The protection of tactical and strategic strike capabilities from 

space has been primarily passive in the fonn of space and ground-based early 

warning sensors of impending attack. Also, space surveillance of enemy 

strategic forces or deployments serves this purpose. This was done primarily 

by the Soviet Union's photoreconnaissance satellites with both land and sea 

surveillance capabilities. 

The use of space to support Soviet tactical and strategic 

operations was provided by satellites which provided navigational support for 

troop deployments, resupply and targeting; command, control and 

communications support; weather predicitions for planning; reconnaissance 

for target identification and strike assessment; and intelligence gathering. 

The prevention of the use of space by the enemy for military, 

political or economic gain was targeted towards NATO. The supply lines and 

communication links from the United States to Europe were dependent on 

satellite support and were a key target for Soviet planners. To accomplish this 

mission the US space systems would have been attacked, or the ground 

command and control links might have been targeted. 

The formation in 1963 of a special anti-space defence 

establishment called PKO (Protivo Kosmicheskaya Oborona) under the PVO-

Strany air defence branch signaled the Soviet Union's intention to seriously 

develop an ASAT capability. The new unit was given the mission to repel 

any attack emanating from space. l63 

The Soviet use of launch vehicles of military origin provided it 

with the option of using tactical or strategic launch facilities instead of nonnal 

161Ibid. 
162Nicholas L. Johnson, Soviet Military StrateiY in Space, (London: Jane's 
Publishing Company, 1987), 198. 
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space complexes in times of crisis. The Soviet ocean surveillance satellites 

and anti-satellites employed a derivative of the SS-9 ICBM and could have 

been launched from the SS-9 silos across the southern Soviet Union.164 The 

SS-9 boosters which launched the ASATs could be wheeled from the 

Tyuratam launch site and erected for use in less than ninety minutes.165 The 

SS-9 represented the greatest threat to U.S. space systems owing to the 

response time of the system. 

The controversy surrounding the compliance of the Soviet 

Fractional Orbital Bombardment System (FOBS) system with the Outer Space 

Treaty was resolved when the US maintained that since a FOBS missile does 

not remain in space for one complete revolution of the Earth it is not in 

orbit. l66 Under the proposed SALT II Treaty, Article VII, the 18 FOBS 

vehicles, also at Tyuratam, would have been dismantled and under Article IX 

of the Treaty all future development, testing and deployment of FOBS would 

have been banned. Although the SALT II Treaty was never ratified, the 

Soviet Union did not resume testing which implied that the system was no 

longer operational. 167 

In the autumn of 1962 the Soviet Union dropped its opposition 

to satellite reconnaissance.l68 This was in part due to its failure to gain 

support at the United Nations for such a ban and also around this time the 

Soviet Union began use its own photoreconnaissance capability, which began 

to return photographs in 1962.169 
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The expanding use of space by the Soviet military during the 

1970s provided an indirect threat to the United States in that Soviet satellite 

capability enhanced the Soviet Union's overall war-fighting potential.170 The 

cessation of the Soviet satellite interceptor tests in 1971 saw the Soviet Union 

concentrate on their reconnaissance satellites, in particular the ocean 

surveillance system capable of tracking US and NATO warships.171 Indeed 

the Soviet Armed Forces (the Air Force, the Strategic Rocket Forces, and a 

specialised ministry level called the 'Space Forces') supported space 

operations by running the launch sites and tracking stations, and by training 

the cosmonauts.t72 

In the early 1980s the Soviet Union proposed two arms control 

treaties to prohibit the further militarisation of space. These proposals were 

seen by many as merely political propaganda. The Soviet Union was rapidly 

expanding its military satellites at this time. Also, these proposals came on 

the back of the Soviet Union's invasion of Afghanistan and the United States 

was not prepared to negotiate on arms control measures after this. 

A characteristic of the Soviet satellite philosophy of many 

cheap satellites compared with the US one of a few expensive satellites 

rewarded it with an inherent replenishment capability.173 The subsequent 

requirement of a high launch rate mandated that launch vehicles and satellites 

be produced in large quantities so that stockpiles were inevitable. 

The Soviet Union in 1983-4 combined its opposition to SDI 

with a campaign to prevent the testing and deployment of antisatellite 

weapons, this campaign was abandoned in 1985.174 This was probably due to 

170Paul B. Stares, The Militarisation of Space U.S. Policy. 1945-1984, 
(Cornell University Press: 1985), 135-136. 
171Stares, 140. 
1720berg, 51. 
173Johnson,51. 
174Stephen Shenfield, ''The Militarisation of Space Through Soviet Eyes", in 
Stephen Kirby et. aI., The Militarisation of Space, (LynneRienner: Sussex), 
1987, 138. 

". 

76 



the fact the Soviet Union wanted to consider the option of an antisatellite 

capability against a possible U.S. SDI deployment. 

Theories of Military Space Underpinnin2 Soviet Military Space Policy 

The Soviet Union's use of space can be categorised as 

reflecting the broad principle of the sanctuary school of space power. The 

Soviet deployment of photoreconnaissance satellites along with ocean 

surveillance satellites follows the space sanctuary philosophy. Hence space 

should be weapon free and reconnaissance satellites should be used for arms 

control purposes which strengthens the agreements. 

The Soviet Union did, however, develop both the Fractional 

Orbital Bombardment System (FOBS) and an ASAT capability. These two 

space systems demonstrated that within Soviet thinking about military space 

there were views which followed what could be interpreted as the high ground 

school of space, which views space as the ultimate arena in which to deploy 

weapons. The FOBS system would fall neatly into this high ground view of 

space with its ability to strike with weapons of mass destruction in an 

extremely short flight time. The strong emphasis on an ASAT capability 

follows the high ground view, but combined with the Soviet military strategy 

in relation to space control, it would tend to demonstrate the space control 

school of thought which sees space as another geographical arena from which 

military operations can be conducted. 

The FOBS system following the Salt II negotiations saw the 

Soviet Union cease testing the system. This action indicated that whilst the 

Soviet Union flirted with the high ground and space control schools of thought 

in relation to military space they moved away from embracing these 

philosophies fully. The subsequent actions in relation to military space 

demonstrated the sanctuary school of space was once again in the ascendancy. 
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Global Protection Aeainst Limited Strikes: Russian Cooperation 

President Bush in a nationally-televised speech in September 

1991, called upon the leadership of the Soviet Union to take immediate 

concrete steps to permit the deployment of defences against ballistic missiles. 

Less than two weeks later, President Mikhail Gorbachev declared that the 

Soviet Union was ready to consider proposals for non-nuclear defence against 

ballistic missiles. There was a break in the process as the Soviet Union 

dissolved. This came about owing to the August Coup attempt in 1991 and its 

subsequent failure with the struggle between the reformers and those in favour 

of the status quo. This process resulted in the emergence of Boris Yeltsin as 

President of Russia. 

In October 1991 statements in support of joint US-Russian 

missile defence were being made by some Soviet military and political 

officials, suggesting that the Soviet Union was reconsidering its previous 

opposition to cooperative missile defence. Indeed, Velikhov, when asked 

about opponents of joint BMD, reportedly stated, "[t]here are practically none 

among either designers or the military. The critics of this proposal in both 

Russia and the United States are, rather, maniacs obsessed with old ideas and 

they have no influence."175 

The new government of Russia recognised the threat of 

ballistic missile proliferation and the subsequent need for enhanced defences. 

Boris Yeltsin announced in January 1992, in a speech to the United Nations 

Security Council, that he was "ready to work out and subsequently create and 

175Velikhov quoted in Payne, K. B., Vlahos L., & Stanley, W., "Yeltsin's 
Global Shield: Russia Recasts the SOl Debate", Policy Review, No. 62, Fall 
1992,79 
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jointly operate a global system of defence. "176 Yeltsin subsequently discussed 

the issue with President George Bush at Camp David in February 1992. and 

endorsed ajoint US-Russian Statement on a Global Protection System (GPS) 

at the Washington summit meeting in June 1992. At the Summit meeting a 

press release was issued which included the following; 

The two Presidents agreed it was necessary to start work 
without delay to develop the concept of GPS. For this purpose 
they agreed to establish a high-level group to explore on a 
priority basis the following practical steps: 

The potential for sharing of early-warning information 
through the establishment of an early warning center 
The potential for cooperation with participating states in 
developing ballistic missile defence capabilities and 
technologies 
The development of a legal basis for cooperation. including 
new treaties and agreements and possible changes to 
existing treaties and agreements necessary to implement a 
Global Protection System,177 

The first meeting of the high-level group was held in Moscow 

July 13 and 14. 1992. It was headed by Assistant to the President Dennis 

Ross on the US side and Deputy Foreign Minister Georgiy Mamedov on the 

Russian side. The group agreed to establish three working groups: one to 

develop thinking about the GPS concept itself. a second group to explore 

areas for possible technology cooperation. and a third to explore common 

efforts on non-proliferation. The senior group would retain responsibility for 

legal issues associated with a GPS. 

The second meeting of the high-level group was held in 

Washington September 21 and 22. 1992. Four topics were discussed: (1) 

technology cooperation. (2) non-proliferation activities, (3) further elaboration 

of the GPS concept. and (4) further discussion about issues associated with the 

legal basis for GPS. 

176President Boris Yeltsin. speech to the U.N .• quoted in Graham. D. R.. 
"Missile Defence Capability". Comparative StratellY. Vol. 12 No. I, 1993, 
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Velikhov; 

It is interesting to note the following quote related to Yevgeni 

At a recent conference in Erice, Sicily, with scientists from a 
number of nations around the world, Yevgeni Velikhov was 
there wearing an SDI tie. He is vice president of the Russian 
Academy of Sciences, and directs many Russian insitutes 
involved in SDI-like work, with which we might cooperate. In 
the past Velikhov has written papers vehemently opposed to 
our programme. He and Andrei Kokoshin were co-authors on 
a number of such papers. At the conference, Velikhov said he 
thought we had to move away from mutual assured destruction, 
as the basis for our planning and strategic relationship, 
towards mutual assured protection. 178 

The US-Russian high-level group established by the two 

presidents met in July and September 1992. That group was informally 

known as the Ross-Mamedov Group. The two delegations established 

working groups to deal with the overall GPS concept, with technical 

cooperation, and with nonproliferation. The United States were also 

discussing the legal basis for GPS.179 

Baker Spring, a policy analyst with the Heritage Foundation, 

quoted in the Washington Times, said that the proposed US-Russian warning 

system could be used in a strategic defence command and control system--one 

of the long lead-time components of ballistic missile defences.180 One of the 

benefits of cooperation was that it might give greater warning time to intercept 

launches. 

The Russian leadership apparently at the time shifted its 

security focus from the Western threat to the threat from the South. 

According to Sergei Rogov, deputy director of the USA and Canada Institute, 

a primary threat to Russian security is the threat of "certain former republics 

177THE WHITE HOUSE Office of the Press Secretary, "Joint Statement on a 
Global Protection System", June 17th, 1992, quoted in Comparative Strate&y, 
Vol. 12 No.1, 1993, 110 
178Velikhov quoted in Cooper, H. F., "Unsteady Evolution of the Emerging 
Consensus on SDI", (emphasis added), Comparative Strate&y, Vol. 12 No.1, 
1993,30 
179Lehrman II, Ronald F., "Changing Realities", Comparative Strate2Y, Vol. 
12 No.1, 1994,49 
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[that] may find themselves under the influence of regional power centers like 

China or Iran."18I Some Russian military officers argued at the time (in 

statements to American audiences) that missile defence has become important 

because the leaders of Third World states that are acquiring a missile 

capability may not be deterred by the threat of retaliation. As Senator Dole 

apparently believed at the time when he was the Republican Presidential 

nominee: 

If the will in Russia is still there, if the details can be worked 
out, we can go forward together. US-Russian cooperation on 
missile defence could be a key element in a global effort to 
combat nuclear terrorism and missile blackmail.182 

In the Yeltsin period there were three prevalent views in Russia 

on the ABM Treaty: work within the treaty (Deputy Defence minister 

Kokoshin favoured this approach); change it to allow GPALS; repudiate it. 

Dr. Savelyev'sl83 view is that, "the treaty is a symbol of past relations and 

could become a bomb to explode the development of new relations. It had its 

role, whether positive or negative, but now it should be eliminated, 

'scrapped'."I84 At an International Security Council meeting where this view 

was aired, when asked how widespread these views were in the Russian 

government, and how much opposition existed to them, General Batenin, 

(who was Chief of the personnel staff of vice President Rutskoi and 

Counsellor to the Foreign Minister) and Dr. Shlykov (who was Deputy 

Chairman of the State Committee on Defence) responded "that there are some 

180Gertz, Bill, "Star Wars backers hail defence project with Russia", 
Washinf:ton Times, February 21, 1992,3 
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who oppose change, and it may take time, but the views just expressed are 

more and more widespread." 185 

General Samoilov, (Counsellor for Military Affairs to President 

Yeltsin), said that the ABM Treaty was not inviolable, and that there were 

different interpretations of its provision.l86 He reported that a linguistic 

analysis had been performed on the text of the treaty, which had led to the 

following questions: 

1) The US and Russian texts of the treaty are not the same-­
there are wide and deep philosophical differences reflected by 
the differences. 
2) Supporters of the ABM Treaty hold positions that are not 
literally viable 
Now, he said, they are not politically or strategically viable.l87 

Dr. Savalyev argued that a ballistic defence system is an 

important deterrent to proliferation. If the United States and Russian had 

cooperative strategic defence, it would be doubtful that a third government 

would go against them. Although there was no single answer to the threat of 

proliferation, Dr. Savelyev reiterated that the greatest nuclear threat is that 

posed by ballistic missiles, not "suitcase bombs."l88 

Nevertheless, there remained points of contention on the 

subject of missile defence and cooperation with the United States. In 

particular, the question of space-basing of interceptors, the feasibility of 

significant outlays of capital for defences in a time of economic crisis, the 

185Quoted in Van Cleave, W. R., et at., "C.I.S. and Nuclear Weapons: 
Liabilities, Risks, Proliferation and Strategic Defence", International Security 
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possible threat to the Russian nuclear deterrent posed by defences, and fears 

of a one-way technology transfer from Russia to the United States at "fire-

sale" prices. These concerns were primarily voiced within the military, and 

by members of the old Soviet foreign policy and arms-control establishment. 

The US approach to Yeltsin's concept of a Global Protection 

System was to embrace it gingerly. This occurred for three reasons: first, GPS 

was seen as a possibility of changing the thinking about ballistic missile 

defence. The ABM Treaty resulted in missile defence being thought as 

something bad, and destabilizing. The focus on a GPS system was thought 

about as a possible vehicle to change that thinking. 189 

Second, it was thought that by focusing on the GPS concept it 

could help change thinking in Russia. President Yeltsin's call for cooperation 

on a GPS system was a breakthrough in the attitude of the former Soviet 

Union on these issues. l90 Cooperation in a GPS system could provide a 

context in which Russia could accept the deployment of US defences against 

ballistic missiles and the changes in the ABM Treaty required to allow those 

deployments. 

Third, the focus on a GPS system could help change thinking 

in the United States. If Russia was ready to work on defences against limited 

ballistic missile attacks, then the most sceptical critics in the United States 

would have to give way. It would help provide relief from the ABM Treaty, 

and the constraints it placed on deploying defences. 

Participants in the GPS would establish and operate a global 

protection centre, which would carry out certain tasks. They would share 

information on sources of proliferation and the uses of proliferated 

technology. They would register pre-launch notifications of launches of 

ballistic missiles and space vehicles. They would share specified information 

189Stephen Hadley, "Global Protection System: Concept and Process", 
Comparative Strate~y, Vol. 12 No.1, 1993,4 
190Ibid. 
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of all launches of missiles detected by national sensors--such as time of 

launch, location of launch, number of missiles launched, direction of flight, 

and the like. They would assist one another to develop their own national 

technical means of warning and defence against limited ballistic missile 

attacks. Centre participants could undertake planning activities, engage in 

exercises, and develop models to support cooperative defensive operations 

against such attacks. The centre would be a forum in which individual states 

could work out cooperative agreements by which the assets of one nation 

might be used to defend the territory of another against limited ballistic 

missile attack. At the same time, participants would retain control of the 

national assets they committed to a Global Protection System. 

In early 1993 and 1994 the initial treaty-modifications 

discussions with the Russians were unproductive. The Russian quickly 

understood that the United States had given tham a veto under any future 

planned improvements in TMD. In a poor example of negotiating style, the 

United States revealed its intentions to seek "clarifications" in the Treaty so 

that the proposed interceptor systems would be allowed to attain speeds of up 

to 5 kilometers per second. At this speed these systems could have significant 

capabilities against "strategic" missiles. The 5-kilometer-per-second 

requirement was necessary in order to engage such medium range missiles as 

China's CSS-2 that travels at about 4.5 kilometers per second,191 The 

Russians understood the "strategic" implications and refused to accept the 

proposed changes. 

The Clinton Administration's position at the time on the ABM 

Treaty can be seen from an article in the Washington Times; 

191Jbid. 

[Clinton's] statement says the ABM Treaty is the "cornerstone" 
of strategic stability; that regional systems can be built if they 
don't violate or circumvent the treaty; that regional systems can 
be deployed if they don't pose a "realistic" threat to strategic 
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forces; that regional defences will not be limited "in number 
and geographic scope" consistent with short-range missiles.192 

Administration efforts to negotiate with Moscow a distinction 

between defences against long-range strategic missiles and short-range theatre 

missiles drew Republican concern that the administration may be willing to 

accept too many limits on development of theatre defences. particularly on the 

speed of interceptors. 193 

Yeltsin's turnabout has enormous implications for the US 

debate on missile defence. The standard arguments against defences--which 

were all based on the assumption of Soviet hostility--were now without 

foundation.l94 For the past decade. every major argument against SDI has 

been based on the premise that the Soviets would oppose US deployment of 

strategic defences. Critics argued that to advance with SDI would violate the 

1972 ABM Treaty. They contended that the Soviet Union would never agree 

to revise the treaty for the purpose of expanding defences. During a brief 

period during the Yeltsin period Russian attitude had changed. However. the 

lack of enthusiasm towards ballistic missile during the Clinton administration 

meant that the GPALS concept was effectively ended. 

The Fate of The Military Space Units Since The Breakup of the Soviet Union 

There has been much speculation about Soviet military 

capabilities in space since the Second World War. The following quote 

highlights Soviet Military Space Doctrine: 

The Soviet Armed Forces shall be provided with all resources 
necessary to attain and maintain military superiority in outer 
space sufficient both to deny the use of outer space to other 

192Gertz. Bill. "Clinton. Yeltsin agree on missiles". Washineton Times. May 
11. 1995.20 
193Graham. Bradley. "Congress to Push For a National Missile Defence". 
Washinaton Post. September 5. 1995. 1 
194Payne. K. B .• Vlahos L., & Stanley. W., "Yeltsin's Global Shield: Russia 
Recasts the SOl Debate", Policy Review, No. 62. Fall 1992. 78 
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states and to assure maximum space-based military support for 
Soviet offensive and defensive combat operations on land, at 
sea, in air, and in outer space,195 

This assessment was compiled in 1984, prior to the changes in the fonner 

Soviet Union. A failure of the Soviet economic situation which can be 

evidenced today is the lack of foresight in harvesting the technological 

advances inside the space industry. Aside from a few instruments for their 

own use the Soviets were rarely able to devise a practical space-related benefit 

from the Soviet industrial base. 

Space units are not like other military units, and have been 

affected differently by military refonns. Space units of the fonner Soviet 

Union were assigned to launch and support the functioning in orbit of 

spacecraft for scientific, national economic and military purposes, manned 

spacecraft, and orbital stations. Theirs was a special role in that they had to 

simultaneously perform military and national economic taskS.l96 With the 

collapse of the Soviet Union, the republics were eager to confinn their 

sovereignty and control over equipment on their territory. 

Training and manning levels are another area that separates 

space units from other military units. Space units operate some of the most 

advanced technology found in Russia. Training personnel to operate this 

equipment properly is often time consuming and the necessary skills are 

frequently difficult to acquire. A reduction in military personnel of 

approximately fifty percent will hit space units particularly hard. Shortages of 

manpower were already being felt by 1992. At some facilities: 

•.. the composition of the duty shifts operating costly 
spacecraft in flight is just one-half of what it should be. Only 
the greatest professionalism and responsibility by the personnel 
of the command and control centres, their correct 
understanding of the difficulties which the entire nation is 

195Defence Intelligence Agency, Soviet Military Space Doctrine, 
(Washington, DC: United States Govemmnet Printing Office, 1984), vii. 
196Col. Igor G. Makhalov, "Space Units Press Officer Dissents," JPRS Report 
Science and Technol02y--Central Eurasia: Military Affairs, 16 September 
1992,13. 
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experiencing, can explain the virtual absence of unsuccessful 
sessions for controlling the spacecraft.197 

Almost a half of the command and control facilities for multi-

purpose spacecraft are located outside Russia. These centres could not easily 

be replaced. Some officials advocated moving all command and control 

operations to Russian territory, but this required significant expenditures. In 

fact Russian privatisation policies were used to help ease the financial 

constraints being felt. The financing of a new generation of launch vehicles 

was hoped to be achieved by issuing shares in Russia's space agency.198 

Soviet Cosmodromes 

The former Soviet space programme utilised three 

cosmodromes to launch spacecraft: Kapustin Yar, Plesetsk, and Baykonur. 

Kapustin Yar was the site of the first Soviet launch in 1947, but now handles 

only occasional missions. A total of 83 launches from Kapustin Yar had 

occurred through the end of 1991, however only one of these was after 1986. 

Many of the missions launched from the cosmodrome were shifted to 

Plesetsk. Plesetsk was the busiest of all the former Soviet cosmodromes, it 

saw a total of 1366 vehicles launched through 1991.199 Its northern location 

makes it the better site from which to place satellites into polar and highly 

elliptical orbits. Both Kapustin Yar and Plesetsk are located within Russia, 

therefore the ownership of the sites was not disputed. 

Baykonur is the only cosmodrome outside Russia, and Russian 

officials felt that the loss of Baykonur would have been a serious blow to 

Russia's space programme. Baykonur's location further south takes advantage 

of the earth's rotational energy that assists efforts to place satellites into orbit. 

This geographical location factor allows for the use of heavier payloads or less 

powerful launch vehicles for missions. Baykonur is the only site capable of 

197Jbid., 13. 
198"Space for hire," The Times, (London: UK), April 14, 1994. 
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manned launches. Some Russians called for further development of Plesetsk 

to take over some of the missions now restricted to Baykonur, however 

officials estimate it would take more than ten billion roubles to convert 

Plesetsk into a Russian Baykonur. During an April visit to Plesetsk, President 

Yeltsin stated that Russia could not make this kind of economic investment at 

the present time, but that gradually more missions would be transferred to 

Plesetsk. Yeltsin went on to acknowledge some of the problems experienced 

between Russia and Kazakhstan by saying, "our Kazakhstan friends are a little 

capricious ... agreement between Russia and Kazakhstan on Baykonur is 

needed. "200 

Russian president Yeltsin sought a 99 year lease on the 600 

square mile sites, but Kazakhstan sought a shorter commitment because it 

wants to operate the site once it is technically and economically capable. The 

deal which was struck gives Moscow a 20 year lease on the cosmodrome, but 

includes a clause allowing the lease to be extended by 10 years.201 

Condition of Launch Facilities 

The confusion over the ownership of Baykonur and the 

financial contribution each party must make has not allowed the construction, 

repair, and the maintenance of facilities to run smoothly. '''The main problem 

is still the failure to implement interstate agreements on Baykonur which were 

concluded on 25 May 1992 with the intention of settling the sides' mutual 

claims."202 The problems were especially apparent at the Buran launch 

complex. 

199Interavia, ., 531. 
20<Yfatyana Malkina, "Yeltsin Favors Agreement With Kazakhstan," (text), 
Moscow NEZAVISlMA YA GAZEfA (30 April 1992), 1. Translation by 
JPRS, JPRS Report Science and Technolo~y--Central Eurasia: Space, JPRS­
USP-92-004, 10 June 1992, 72. 
201 "Yeltsin signs lease on Baikonur," The Financial Times, (London: UK), 
March 29, 1994. 
202Anatoly Zakl, "Political, Economic Woes of Baykonur," (text), Moscow 
NEZA VISIMAYA GAZEfA, (9 February 1993),6. Translation by JPRS, 
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Energia Science and Production Association General Designer 

Yu. P. Semenov rejected the idea of mothballing the complex, and asserted 

that Buran was scheduled to be repaired for its second test flight within a year. 

Other specialists were optimistic. According to cosmodrome employees, " ... 

repair and restoration work on the Buran launch complex alone would take a 

year. This was largely the result of the systematic pilfering of equipment from 

unguarded launch pads. "Everything that can be stolen, has been stolen. . .. 

components made out of copper and other metals are misappropriated by the 

kilogramme daily.''203 Experts also claimed that the landing strip constructed 

for the shuttle no longer had the capability for an automatic landing by an 

unmanned space plane, as was performed in 1988. 

Even with these funding problems, the cosmodrome continued 

to launch operations. In 1992,23 of the 48 satellites launched by Russia were 

put into orbit from Baykonur. Work continued on the Zenit launch pads, and 

three or four new Zenit launches were expected. Finally, preparations were in 

progress to accommodate launching modified SS-35 ICBMs for commercial 

use as part of the 'Start' system.204 The Start system was basically to use 

Soviet ICBMs which were to be eliminated under the conditions set out under 

the Strategic Arms Reduction Talks (START) and use them as boosters to put 

satellites into orbit. 

The decrees on 7 May 1992 that formally established Russia's 

armed forces acknowledged the Military Space Forces along with the other 

branches of the military. The extent to which the Russian military was 

involved with the space programme came as no surprise. More than two­

thirds of the space programme's efforts fulfill military missions, with the 

JPRS Report Science and Technolo~y--Central Eurasia: Space, JPRS-USP-
93-00 1, 25 March 1993, 45. 
203Ibid. 
204Ibid. 
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remaining one-third for the manned programme, for science, and for the 

national economy.205 

The economic situation in Russia combined with the 

downsizing of the military threatened many space programmes that were 

already underway and those that were still on the drawing board. Programmes 

with large price tags were under fire, and the trend was toward smaller and 

cheaper programs while trying to break into the international space launch 

market. However, the need for an active space programme was more vital to 

Russia. Russia's eleven time zones make satellite communications a 

necessity. Space launch vehicles may prove to be an enormous source of 

income for Russian companies. International agreements for cooperation in 

scientific and economic ventures are becoming more common. Finally, 

Russia's military leaders learned from the Gulf War how valuable space assets 

(or the lack of these assets) can prove to be for military operations. 

Russian Military Space 

Russia has its own system of missile attack warning (MAW), 

antiballistic missile defence, space monitoring (SM) and counterspace defence 

(CSD) systems as a measure to counter the build-up of nuclear missile 

potential and rapid development of military space systems by a potential 

enemy.206 

Missile Attack Warnin~ (MAW) 

This system has two-layers. It uses a grouping of space 

vehicles and highly-effective ground-based stations. This can monitor ICBM 

launch areas and station areas of SLBMs. The space monitoring system keeps 

205"Program Describes Military Space Forces" (text), LD2001105793 
Moscow Russian Television Network, 2056 GMT (19 January 1993). 
Translation by JPRS, JPRS Report Science and Technoloiy--Central Eurasia: 
Military Affairs, JPRS-UMA-32-004,3 February 1993, p.48. 

90 



track of space vehicles in low and high orbits (from 120 to 4O,OOOkm and 

higher). In low orbits it can monitor and catalogue space objects 10 cm in 

size. The size of the objects that can be tracked by the system in quasi­

stationary orbits is 0.5m and more. 

Victor Smirnov, Colonel-General, Commander of Space 

Missile Defence Forces believes that the contacts maintained between NASA 

and the Russian space monitoring system can make a compilation of a 

catalogue of space debris which according to him would make space 

navigation safer. However, this would also make the task of satellite 

monitoring much simpler.207 

Russian Laser Weapons 

In 1994 Russian cosmonauts onhoard Mir space stations fired 

an electron beam gun at a Swedish target satellite to learn more about the 

behaviour about particles in space.208 According to a Russian account 

published in 1992, the Soviet Union undertook an intensive R&D effort in the 

1970s to develop laser weapons, including space-based models, initially for 

ASAT purposes. By the late 1970s the Soviet Union had surpassed the United 

States by a whole stage in terms of full scale development of space weapon 

components. An advanced laser system shown to Livermore scientists during 

a 1992 visit to the scientific production association in Moscow appears to 

confirm that the Russians had made highly impressive technological advances 

in creating powerful, compact laser systems. Specifically, the Russians had 

become world leaders in controlling laser beam quality and propagating laser 

beams through the atmosphere. 

206 Hung Nguyen, "Russia's Continuing Work on Space Forces", Orhis, 
Summer 1994. 
2m Ibid. 
208 Craig Covault, "Mir Fires Beams At Swedish Satellite", Aviation Week & 
Space Technolo~y, April 4, 1994, 71. 
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Offensive Space Weapons 

According to former Russian defence minister for armaments 

and arms control, Andrei Kokoshin in 1997 the top priority in military 

research & development and in military procurement is still given to strategic 

weapons and to the most advanced weapons technologies. Among the top 

priority programs in this field are those to create space weapons, such as 

offensive space-based missiles and laser technology for ASAT weapons and 

ballistic missile defence. Former Russian Vice-President Aleksandr Rutskoi 

vowed in October 1992 that Russia will remain a space power and declared 

that Russia has the full potential to do so, despite its current troubles. 

Space based missiles and Directed Energy Weapons (DEW) 

were originally justified as part of the Soviet response to SOl. Space-based 

DEW were designed to be a symmetric response to SDI. Space-based 

missiles were a potential assymetrical response to SDI designed to counter it 

by striking earth targets or penetrating a missile defence system in space. In 

addition, space-based missiles were also considered for attacking a spaced 

based ABM system itself. 

Space-Based Missiles 

Spaced Based weapons would be extremely powerful. Super 

compact nuclear weapons suitable for arming miniaturised missiles could be 

carried onboard orbital platforms or launched from space. The existence of a 

programme to develop such a weapon was revealed in by Korotkevich, a 

scientist and adviser to Yeltsin. In the early 80s Korotkevich said, when he 

was an aide to Oleg Baklanov (minister of ground machine buiding) he was in 

charge of developing a 'new generation of ground-, sea-, and space-based 

missiles.209 

209See Hung Nguyen, "Russia's Continuing Work on Space Forces",.Q.rJlli, 
Summer 1994,413-423. 
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The Soviets accused the US of planning to deploy tens of 

nuclear missiles aboard the Shuttle and also made it clear that they could do 

the same, on the Buran. A Soviet plan to deploy such miniaturized nuclear 

missiles on board the Buran would explain the cryptic remark made by the 

designer of the Buran program, that the Buran was conceived as a counter 

move to the perceived threat that the US shuttle might make a pass over 

Moscow on its first orbit, carrying a dangerous payload, and bomb Moscow to 

smithereens. 

The deployment of nuclear weapons does not violate any 

existing disarmament treaties. According to A vduesvskii, "suborbital and 

partially orbital flights through space by ICBMs and other objects with 

nuclear weapons and other types of weapons of mass destruction on board, are 

not prohibited by the 1967 Outer Space Treaty, since ICBMs and these other 

objects do not belong to the category of "objects, launched into orbit or 

deployed in space.''210 

Apparently Russia has already began work on developing 

miniaturised missiles suitable for deployment in space,211 These were known 

as third generation nuclear weapons, in which a doubling of yield is achieved 

with a hundredfold reduction in weight compared with existing nuclear 

weapons. 

Advanta~es of Space-Based Weapons 

The short time of warning associated with an attack from space 

is a noticeable advantage of space based weapons. Space based offensive 

missiles deployed in an orbit at an altitude of 500 km (300 miles), could reach 

ground targets in only one minute. Basing nuclear missiles in space would 

make them largely invulnerable to boost-phase and mid-course interception. 

2JOIbid 
211 Ibid. 
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It would appear that Russia has adopted a different approach to 

the realm of military space from that adopted by the West. Russia appears to 

be developing its military along the lines of utilising space as a further arena 

in which to conduct war. The concepts of space-based nuclear weapons 

appear to validate this statement and would if deployed cause a potential 

enemy great problems. Although the west believed that it was the first to 

think of using the arena of space for missile defence it appears that the former 

Soviet Union was indeed thinking about such activities, long before President 

Reagan announced the Strategic Defence Initiative. The Revolution in 

Military Affairs in which space plays a pivotal role appears to be defined in a 

different way in Russia. Russia appears to be using the realm of space not in a 

revolutionary way, but as a continuation of military activities. 

Until 1994 Russia was able to maintain its military space 

systems at Cold War levels.212 It had been anticipated that the former Soviet 

military space programme's capabilities would not be maintained.213 

However, by the end of 1992 the Russian space programme begain 

maintaining and even expanding the former Soviet satellite capabilities. The 

increase in satellite launches continued into 1993 with the launch of twelve 

new military spacecraft during the first four months of the year, including 

three advanced navigation satellites, two electronic intelligence satellites, two 

imaging reconnaissance spacecraft, two missile warning satellites, two 

communication satellites and a new-generation ocean surveillance 

spacecraft.214 In 1994 there were twenty-six dedicated military launches of 

which included seven photo-reconnaissance satellites, two ELINT satellites, 

212Matthew J. von Beneke, The Politics of Space: A History of U.S.­
Soviet/Russian Competition and Cooperation in Space, (Boulder, Colorado,: 
Westview, 1997), 190. 
213Craig Covault, "Russian Military Space Programme Maintains Aggressive 
Pace," Aviation Week & Space Technolo/:y, May 3, 1993,61. 
214Ibid. 
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one EORSAT, two early warning satellites, eight communication satellites 

and two low-altitude photo-reconnaissance satellites.21S 

Russia had not only managed to maintain the majority of its 

1990 satellite capabilities, by 1995 it had in some areas expanded its 

capabilities. In particular, whilst the number of EUNT 3 satellites had 

dropped from six in 1990 to three in 1995 this was a phase-out which was 

being replaced by the EUNT 4.216 The ELINT 4 constellation in 1995 

remained at a full complement of four spacecraft. A similar pattern was seen 

with photoreconnaissance satellites which although launch numbers were 

drastically reduced from the days of the Soviet Union when a figure of 

approaching thirty-five were launched each year, this was due to a newer type 

of reconnaissance satellite. The newer reconnaissance satellites were capable 

of lasting much longer than their Soviet counterparts.217 Russia launched far 

fewer navigation, early warning and ocean surveillance satellites that the 

Soviet Union did, but this was because their satellites were lasting longer. 

Consequently in 1995 two of the three navigation networks were maintained 

at four and six satellites, while another was slightly expanded to twenty-one; 

one early warning system was maintained at nine satellites while the 

geosynchronous launch detection network was expanded from three to four.2lS 

The prioritisation of military space objectives during the mid-

1990s is made even more remarkable given the problems the Russian 

aerospace community has faced since the dissolution of the Soviet Union. 

Indeed these efforts were a continuation of those under the Soviet Union in 

the late 1980s in which it is estimated that the Soviet space programme was 

85-90% military and about 70% of Soviet space launches were military.219 

21SBencke, 195-196. 
216Bencke, 191. 
217Ibid. 
218Ibid. 
219Bencke, 192. 
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US & Russian Cooperation of Space 

Conversion: Alternative Use For Military Equipment 

The START treaties permit two methods of disposing of the 

ICBMs over the allowed limits. The first is cutting up the missiles into small 

sections. The second is converting the missiles into launch vehicles to be used 

only for peaceful purposes. A project with the name 'Start I' proposed the use 

of SS-20 and SS-25 missile technology for civilian purposes. 'Start-I' is being 

developed by the 'Kompleks' scientific and technical center, with financial 

backing from the IVK commercial joint-stock company. The developers cited 

several tenets as the basis of their work on the project: 

... objective conditions established in the services market; 
ensuring maximum continuity of scientific and production 
activities of enterprises and, consequently, preserving their 
intellectual and production potentials; accomplishing tasks with 
a maximum return in minimum time periods by using amassed 
experience.220 

IVK looks for the project to be a source of hard currency. 

Another selling point of the project is that Russia needs to reduce the number 

of missiles that have already been produced and this enables it to maintain the 

industrial base which manufactured these missiles. S. Zinchenko, vice 

president of IVK, claims that the 'Start-I' program has already saved 

approximately 5,000 jobs and involved over 15,000 personnel (10,000 of 

which are servicemen from strategic rocket forces subunits).221 In the future, 

IVK looks for "Start-I" to be a strong competitor in the space launch market. 

Due to advances in technology, many satellites in the future 

will be much smaller than those launched today. The "Start-I" launch vehicle 

is designed to carry these smaller satellites into low earth orbit at a fraction of 

220YU. Solomonov, "Missile Conversion for Light-Satellite Launch,' J.ffiS 
Report Science and Technolo~y--Central Eurasia: Military Affairs, JPRS­
UMA-93-003, 26 January 1993,34. 
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the cost of today's commercial vehicles. Yuriy Solomonov, director of 

'Kompleks,' stated that launch services using the "Start" system will cost 

potential customers $7-$10 million, compared with $60-$80 million paid by 

companies today.222 

The "Start" system has other potential advantages for Russia. 

Officials cite the " ... high reliability demonstrated when ... destroying SS-20 

missiles by the launch method. All 72 launches were successful, and the 

figure is even more impressive when combined with previous launch statistics 

for these missiles--approximately 250 trouble-free launches."223 Another 

advantage of the system is its transportability. Everything required for a 

launch is self contained: aiming system, power supply, and the necessary 

mechanical and transporter erector equipment. COCOM restrictions on 

technology used in many satellites have hindered Russia's attempts to enter 

the commercial space launch market. The 'Start' system's transportability 

allows it to be delivered wherever a potential customer prefers. This may 

allow Russia to sidestep COCOM restrictions by conducting launches outside 

Russian territory, a definite advantage from the Russian point of view.224 

This system illustrates the efforts Russia is making in 

conversion of military capabilities into sources of hard currency. The first test 

launch of the 'Start-I' occurred in March 1992 from Baykonur. Baykonur, 

however experienced problems associated with the dispute over control of the 

cosmodrome between Russia and Kazakhstan, which has subsequently been 

resolved. 

221"'Start' Project Official Claim 'Waiting Line' for Launch Services," (text), 
Moscow Teleraiokompaniya Ostankino, Television First Program Network, 
2000 GMT (26 May 1992). 
2220. Volkov and D. Molchanov, '''Start'' Rocket Seen as Key to Small 
Satellite Market," (text), Moscow Komsomolskaya Pravda (5 June 1992),4. 
Translation by JPRS. JPRS Report Science and Technololly--Central Eurasia: 
~, (JPRS-USP-92-005), 21 August 1992,44-45. 
223Solomonov, ., 36. 
224Vadim Mikhnevich, '''Start-I' Will Orbti Communications Satellite inFirst 
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Lockheed Martin has been marketing Russian and Ukranian 

launch services, whether from Russia or through innovative arrangements for 

launch elsewhere. Lockheed is the company most deeply involved, through 

the LKE International (Lockheed-Khrunichev-Energia) joint venture, but 

several others, including Boeing, are attempting to develop prospects 

involving Ukranian launch vehicles and a variety of converted Russian 

missiles. The Lockheed-Khrunichev-Energia joint venture (LKE 

International) is marketing Proton launch services internationally, for both 

geostationary and low-Earth orbit satellites. 

NASA purchased $650 million in goods and services from 

Russia during fiscal years 1994-97, by far the largest transfer of US public 

funds to the Russian government and private organizations. Such purchases 

entail some political risk in the Unites States, as well as risk to the space 

station if the Russian government and enterprises are not able to perform. 

Some US observers question the wisdom of supporting part of the Russian 

aerospace industry, which provided much of the technological substance for 

the Soviet threat to the United States. 

The SDIO actually initiated the first major private sector 

imports of Russian space technology beginning in late 1990, when it sought to 

import Topaz 2 space nuclear-reactor hardware and space thrusters. SDIO 

used private firms as its purchasing agents for these procurements. 

The United States must decide how much of its industrial base 

should be maintained to meet national security needs and to ensure access to 

space. Making use of existing Russian technology could reduce the amount of 

research and development required of US companies, resulting in reduced 

costs, but it could undercut the development of US capabilities in certain 

areas. Because the space industry is indispensable to the security of the 

United States, many argue that the United States should develop and maintain 

JPRS. JPRS Report Science and TechnoI02y--Central Eurasia: Space, JPRS-
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its own capabilities in certain critical areas to prevent any weakening in its 

own technological base. The situation by 1998 was such that foreign 

investment into Russia was approaching US$800 million per year,225 twice as 

much as Russia itself allocated to its budgeted for military space actvities. 

Apparently a similar amount is budgeted for military space activities. 

The Current States of Russia's Space Assets 

On June 15th 1998 six Russian military Strela "store-and­

forward" communications spacecraft were launched from Plesetsk 

Cosmodrome aboard the SL-14 Cyclone booster.226 The satellites were 

designated Cosmos 2,352-2,357. In addition to this, Russia launched two new 

military imaging reconnaissance satellites on June 24th and June 2Sh, 1998 

from Plesetsk and Baikonur cosmodromes respectively.227 The first of these 

was Cosmos 2,358 a high-resolution fourth-generation spacecraft with two 

film return pods. The second was Cosmos 2,359 a medium-resolution, search 

and find digital-imaging spaceraft. The two spacecraft operate in tandem with 

the broad area surveillance satellite used to assist the higher resolution 

satellite to pinpoint targets. An early warning satellite Cosmos 2361 was 

launched on the 30th September, 1998 and placed into an elliptical orbit.228 

The Olonass programme, the navigation satellite network similar to the U.S. 

OPS system requires 24 satellites, however Russia had only 15 in the 

constellation. Three Olonass satellites were launched on December 30th 1998 

to build the system up to 18 satellites.229 

USP-002-005, 21 August 1992,46. 
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The launch of three military space missions involved a total of 

eight satellites indicates that the Russian military space force has a viable 

capability. This has been degrading steadily since the collapse of the Soviet 

Union. Russia in the late 1990s were consistently launching around 15 

satellites per year, which were mostly Cosmos designated intelligence 

gathering, early warning and tactical communications satellites. This was 

down by more than 80% from the high point in the 1980s and early 1990s.230 

In particular the new reconnaissance satellites ended a three month hiatus 

when no reconnaissance satellites were in orbit at all. The performance of the 

Russian space command is regarded as being critical to the success of 

commercial missions, with international customers observing with interest 

how well the Russian military conducts the surge in launches. 

The aviation and defence sectors were placed under the 

command of the Russian Space Agency (RSA) in 1999. In 1998 the RSA 

generated nearly $1 billion in exports for launch services and various other 

space goods and services.23l The RSA was renamed the Russian Aerospace 

and Space Agency (RASA). The renaming was part of a wider process to 

restructure and encourage the agency to be more competitive on the world 

market and bring in foreign partners. The other Western nations' space 

programmes that cooperate with RASA include the European Aeronautic 

Defence and Space consortium. The space forces in Russia launch 

reconnaissance satellites for the Russian military as well as launches for 

commercial purposes as a lucrative sideline providing lucrative hard currency 

for Russia's monetary constrained space industry.232 

230 Marco A. Caceres, "Satcom Market Buffeted By Economic Uncertainties", 
Aviation Week & Space Technoloay, January 11, 1999, 144. 
231 Michael A. Taverna, "Russian Aerospace Wants to Come in From Cold", 
Aviation Week & Space Technoloay, August 23, 1999, 
http://www.awstonline.com [internet version] 
232 "Russia Launches US Satellite Into Orbit", SpaceDaily, [internet accessed] 
http://www.spacedaily.com/news/020822111626.ielqzbIO.html. August 22, 
2002. 
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The importance with which Russia views military space was 

reiterated with the reinstatement in June 2001 of the Russian Military Space 

Forces as an independent sub-service, this was reported directly to the General 

Staff.233 The Russian military space forces were formed in 1992 until the 

decision was taken in 1997 to place space forces under the control of the 

Strategic Rocket Forces. This decision led to place forces under the Strategic 

Forces led to a decline in Russian military space capabilities, which the 

reorganisation hopes to halt. In 2001, Russia's satellite constellation was 

composed of around 100 vehicles of which a significant proportion are close 

to the end of their operating lives. President Vladimir Putin appointed 

Anatoly Perminov as commander of the space forces on March 2S, 2001. 

Anatoly Perminov's background and experience in space science in Plesetsk 

where he commanded over 100 launches, is a further indication of Russian 

desire to reinvigorate military space activities. Russia has also recently 

deployed an optical tracking facility in Tajikistan in order to be able to 

identify space objects up to 40, 000 kilometres (25, 000 miles) from earth.234 

Russian Military Space Satellites 

Type of SatellIte Name Dates Launched 
CommuDIcatIon Cosmos 2337-2339 14/211lJg7 

Cosmos 2352-2357 16/6/1997 
Cosmos 2384-2386 27112/01 
Molniya M 3-45 41811993 
Molniya M 3-46 '13/811994 
Molniya M3-47 9/811995 
Molniya M3-48 24/10/1996 
Molniya M3-49 In/l998 
Molniya M3-50 Sn/l999 
Molniya M3-51 20n/Ol 
Molniya M3-52 25/10/01 
Geyser sn/oo 
Globus 1 27/S/00 
Strela 3 (series 96) 28112100 

233 "Russia Turns Military Ambitions to Space", STRATFOR, May 21, 2001, 
[internet accessed] www.stratfor.com 
234 "Russia opens space 'window' in Tajikistan", SpaceDaily, July 19,2002, 
[internet accessed] www.spacedaily.comlnews/020719080734.rk4cueyO.htmI 
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Luch 16/12194 
LuchI 11110/1995 
Cosmos 2085 18n/l990 
Cosmos 2172 2211111991 
Cosmos 2291 2119/1994 
Cosmos 2319 301811995 
Cosmos 2371 4n/00 
Cosmos 2372 2818100 

Early Warning Cosmos 2340 9/4/1997 
Cosmos 2342 1415/1997 
Cosmos 2351 815/1998 
Cosmos 2368 2811211999 
Cosmos 2350 28/4/1998 
Cosmos 2379 25/8/01 
Cosmos 2361 30/9/98 

Earth Observation Okeon-Ol 17nl99 
NaVigation Glonass 5O-MIO, 51-

MH,52-M12 
30/12198 (all) 

Glonass 51-M12, 54- 13/10/00 (all) 
MI3,~MI3,5~MI4 
Glonass 80-82 
Glonass 83-85 30/1211998 
Glonass 86-88 13/10/00 

1/12101 
Reconnaissance Cosmos 2366 18/8/99 

Cosmos 2367 1818199 
Cosmos 2369 (Tselina- 312100 
2) 
Cosmos 2370, 2383 3/5/00,29/5101 
Cosmos 2377 
Cosmos 2344 29/5/01 

616/1997 
Electromc Intelligence Cosmos 2221 2411111992 

Cosmos 2228 25/1211992 
Cosmos 2242 16/411992 
Cosmos 2219 17/11/1992 
Cosmos 2227 25/1211992 
Cosmos 2237 261311993 
Cosmos 2263 16/9/1993 
Cosmos 2278 23/411994 
Cosmos 2297 24/1111994 
Cosmos 2322 31110/1995 
Cosmos 2333 41911996 
Cosmos 2360 2817/1998 

Electromc Ocean Cosmos 2367 26112/1999 
Surveillance Cosmos 2383 20/12101 

Source: Aviation Source Book, Aviation Week & Space Techno}oKY, January 
14,2002, pp. 171-173 & SIPRI Yearbook 2002, (Stockholm International 
Peace Research Institute: Oxford University Press 2002), pp. 660-663. 

The table above highlights that Russia continues to operate a 

military space programme, although not on the scale that was witnessed 

during the Soviet period. This is a function of lifetime and possibly economic 
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considerations. The focus of Russia's current military space programme is on 

maintaining its navigation positional satellite system the Glonass system and 

on its satellite communications system. Russia is also maintaining its 

intelligence satellites both in terms of electronic and electronic ocean 

surveillance. 

Conclusion 

The Soviet Union used the realm of space for military 

purposes. They developed a military space programme which incorporated 

satellites for reconnaissance, electronic intelligence, electronic ocean 

surveillance, communications, early warning and meterology. After the end 

of the Cold War Russia initially struggled to maintain its military space 

capabilities. However, Russia continued its military space programme 

although to a lesser degree than the former Soviet Union. One of the methods 

Russia used to create investment into its space programme was converting 

ICBMs into launch vehicles and selling this service successfully on the 

international market. Russia under the guise of the Global Protection System 

devised by Yeltsin showed interest in the early to mid 1990s in cooperating in 

an international missile defence system. This system would have included 

space-based weapons. This shows to a certain degree some acceptance of the 

weaponising of space. However, the GPS system was no longer under 

consideration by 1996 and Russian attitudes to missile defence harderned. As 

the previous table shows Russia continues to have a significant military space 

programme. 
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Chapter 4: China's Military Space Programme 

This chapter analyses China's military space programme. It traces its origins 

China's and identifies Tsien Hsue-shen as its father. It follows on from this, 

China's space launch endeavours were based upon its ballistic missile rocket 

technology. Once China had mastered space launch it proceeded to develop 

its satellite applications with particular reference to the military sphere. Much 

of China's space programmes are deemed to be civilian, but have dual use, 

especially with regard to military capabilities. These capabilities are outlined 

and traced and include photoreconnaissance, communications, meteorology, 

navigation and electronic intelligence. The launch sites and their geographical 

parameter with regard to military space are analysed. The political forces 

behind the space programme are outlined, along with the organisations that 

are involved in the process. 

China's distinctive path to space development includes both 

military applications and international cooperation. Countries involved with 

the Chinese programme include Russia and the former Soviet republics, the 

United States, Canada, United Kingdom, Canada, Germany and Brazil. It is a 

very important characteristic of China's military space development that it 

relies heavily on its cooperation with other countries. In the United States this 

cooperation caused a great political dispute and led to a Congressional 

investigation, especially in connection with space launch market cooperation. 

Towards the end of the chapter, China's interest in 

weaponising space is enunciated, in particular, China's interest in developing 

anti satellite weapons. It has a number of programmes to this end, and appears 

to be seriously considering an active capability to use as a leveler against a 

potential adversary's space assets. 
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The Ori gins of China's Space Programme 

The person who contributed most to the development of space 

in China was Tsien Hsue-shen. In 1935 he pursued a scholarship in 

aeronautical engineering in the United States where he began at the 

Massachusetts Institute of Technology (MIT) but later transferred after a year 

to the California Institute of Technology (Cal Tech), where he was under the 

tutelage of the mathematician Theodore von Karman. Tsien's interest in 

rocketry began when he was invited by five fellow students and associates to 

join a group interested in amateur rocketry. He was the mathematics adviser 

to the group, and authored his first work on rocketry in 1937, "The effect of 

angle of divergence of nozzle on the thrust of a rocket motor; ideal cycle of a 

rocket motor; ideal efficiency and ideal thrust; calculation of chamber 

temperature with disassociation.''235 The first experiments of the group were 

presented to the Institute of Aeronautical Sciences and were soon sponsored 

by the military which saw the potential in their work in terms of aircraft 

propulsion and ballistic missiles. Indeed in a period of five years funding 

from the military rose from $1,000 to $650,000. 

In 1942 Tsien was active on small rocket motors to help to get 

aircraft airborne and subsequently assisted in drawing up plans for a missile 

programme. In 1943 he became Assistant Professor of Aeronautics and was 

one of the co-founders of the Jet Propulsion Laboratory (JPL) from where the 

U.S. unmanned exploration of the Moon was later guided. The following year 

he became the first head of research analysis at JPL and by 1945 was working 

for Karman in the Pentagon advising on how to harness the advances made in 

aeronautics and rocketry for post-war defence forces. In May 1945 he was 

given the rank of temporary colonel of the United States Air Force and was 

part of the team sent to Germany to assess the Nazi achievement in rocketry 
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and survey their rocket factories and test sites. Tsien also met with the 

leading German rocket engineer Wemher von Braun who played a 

fundamental part in the United States' rocket programme. 

Tsien returned to JPL and published his wartime technical 

work in a book called "Jet Propulsion."236 In 1946 he worked at MIT for two 

years, during which, in 1947, he returned to China for a brief visit where he 

married, and subsequently in 1950 he became the Robert Goddard Professor 

of Jet Propulsion at Cal Tech. It was during his tenure at Cal Tech that he 

gave a presentation to the American Rocket Society in which he outlined his 

concept of a transcontinental rocketliner capable of flying 400km above the 

Earth. The following year he predicted that astronauts would travel to the 

Moon within thirty years. However, in 1952 at the height of McCarthyism, 

Tsien was accused of being a communist. His security clearances were 

revoked and he was put in jail and subsequently held under house arrest. For 

many months whilst the different factions of the U.S. government battled over 

whether he should be released, put back in jailor deported Tsien kept up his 

work on rocket guidance and on how computers could steer rockets during 

their ascent through the atmosphere.237 

In September 1955 in an agreement between the United States 

and Chinese governments Tsien and ninety-three fellow scientists returned to 

China in exchange for seventy-six U.S. prisoners of war taken in Korea. It 

was no coincidence that the origins of China's missile programme can be 

dated to 1956 the year after Tsien's return. Although Tsien brought with him 

the latest theories of rocketry from the United States, China in the early 19.50s 

had just emerged from a long period of turbulence and destruction: the war 

with Japan, the civil war and the communist revolution of 1949. China, unlike 

235Brian Harvey, The Chinese Space Proiramme: From Conception to Future 
Capabilities, (Praxis Publishing: Chichester, 1998),3. 
2361bid. 
237ibid,4. 
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the United States had no aircraft factories, test sites, wind tunnels or the types 

of facilities Tsien familiar to in California. 

In January 1956 Chainnan Mao Zedong proposed the rapid 

development of science and technology in China to attempt to catch up with 

the advanced levels in science and economics in the rest of the world. The 

Supreme State Conference set up a Scientific Planning Commission under the 

leadership of Prime Minister Zhou EniaL In February, Tsien presented a 

report to the Central Committee entitled "Opinion on establishing China's 

national defence aeronautics industry.''238 After wide consultations with 

scientists and experts the committee drew a plan for the "Long-range planning 

essentials for scientific development, 1956-67" which established fifty-seven 

priority tasks to ensure China's independence in rocket and jet technology in 

twelve years.239 In April 1956, Zhou Enlai presided over the Central 

Committee Military Commission which invited Tsien Hsue-shen to outline the 

potential of guided missiles and rockets. Deputy premier Nie Rongzhen was 

made director of the newly fonned State Aeronautics Industry Commission 

and Tsien Hsue Shen one its members. It issued its first report on May 10 

entitled, "Preliminary views on establishing China's missile research." The 

report was subsequently accepted by the Central Military Commission on May 

26 and the administrative machinery to implement its findings was ordered to 

be set in place.240 

On October 8, 1956 the Fifth Academy of the Ministry of 

National Defence was established by the Central Committee of the 

Communist Pary of China to develop the space effort. Within this institution 

the Rocket Research Insititute was established under vice-premier Nie 

Rongzhen, and its first director was Tsien. However, the leadership in China 

realised that the institute needed outside assistance and turned to the Soviet 

238Ibid. 
239Ibid. 
240Ibid. 
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Union. The Soviet Union initially sold to the Chinese the R-l missile in 

October 1956 which was not the latest Soviet technology at the time, which 

had reached the R-5.241 Nie Rogzhen led a delegation to Moscow in July 

1957 in attempt to persuade the Soviet Union to provide greater assistance. 

An agreement called the "New Defence Technical Accord 1957-87" was 

ratified on October 15, 1957 in which the Soviet Union agreed to supply 

missile models, technical documents, designs and specialists.242 In January 

1958 several R-2s were supplied to China along with a hundred Soviet 

specialists with over 10,000 blueprints and technical documents. Also, fifty 

Chinese graduates went to Moscow to study. Despite this assistance, the 

Chinese felt that the Russians were not providing as much assistance as they 

might have done. 

The Soviet-Chinese agreement came to an end in August 1960, 

with the Sino-Soviet split. This affected the Chinese space programme with 

the returning to the Soviet Union of 1,400 technical advisers, taking their 

blueprints back with them and shredding the remainder. Along with this was 

the cancellation of more than 200 joint projects. The split came just before 

China launched its first rocket on November 5, 1960 which had been made in 

China. This Chinese version of the R-2 was named Dong Feng I, or "East 

Wind" 1. 

The development of longer range missiles took precedence 

over the developent of an earth satellite. However with the successful testing 

of Dong Feng 2 on June 1964, which had a range of l.500km, Dong Feng 3 

which was operational by 1969 with a range of 10, OOOkm and Dong Feng 4 

tested on January 30, the notion of an earth satellite was restored.243 A boost 

to the development of a satellite came when the Academy of Sciences in 

Beijing established a committee to investigate the desirability of a satellite. In 

241Ibid.,6. 
242Ibid. 
243Ibid., 20. 
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August 1965 the Central Committee and Prime Minister Zhou Enlai approved 

the project and gave it the project code 651. 

The project saw the development of a new rocket Chang Zheng 

1 (CZ-l) or Long March 1. The Long March 1 was in essence a civilian 

version of the Dong Feng 4 missile. The specifications of the rocket were for 

a liquid propellant rocket able to send 200kg into low earth orbit. However. 

the Dong Feng 4 did not have enough thrust to put a satellite into orbit. For 

this purpose a third stage with a solid rocket motor was added to enable the 

satellite to reach orbit. All the components were brought together in July 

1969, and was eventually shipped to Jiuquan on March 26. 1970. The rocket 

was assembled on the launch pad on April 17. 1970 and was cleared for flight 

on the 24th. The rocket was successfully launched and with it China became 

the fifth country to send a spacecraft into orbit. along with achieving the 

heaviest first launch by any country.244 A second satellite was orbited on 

March 3. 1971 and was named Shi Jian I was primarily of scientific 

importance. 

The nature of the technology and the overlapping 

characteristics of the Chinese military and civil space programme permitted 

the parallel development of a missile programme and a space launch 

vehicle.245 The technology involved in developing the thrust required to place 

satellites into orbit was very similar to that required for launching ballistic 

missiles. China was not alone in this regard. both the Soviet Union and the 

United States developed its launch capability from derivatives of ballistic 

missiles. 

There was a period of four years between the launch of the Shi 

Jian I and the next satellite. The Ji Shu Shiyan Weixing series of satellites 

known as Project 701 consisted of three successful launches and one failure 

244Ibid .• 28. 
245Joan Johnson-Freese. The Chinese Space Prof.tramme: A Mystery Within 
A Maze. (Krieger Publishing: Florida. 1998).49. 
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during the period between 1973 and 1976. The lack of information regarding 

this programme suggests that it was a military programme. It may have been 

a project to develop satellites for electronic intelligence gathering purposes. 

The official announcement during the initial launch of the series stated that the 

satellite was part of 'preparations for war.'246 The official history of the 

satellite programme refers to the precise nature of the orbit and that small 

errors were not acceptable. This was a similar characteristic of the Soviet 

electronic intelligence satellites, so it could be inferred from this that the 

Chinese series had a similar purpose. On July 26, 1975 the Ji Shu Shiyan 

Weixing 1 entered orbit. It was subsequently destroyed after 50 days. The 

final two launches of Ju Shi Weixing 2 and 3 were launched on December 16, 

1975 and August 30, 1976 respectively. 

The Fanhui Shi Weixing, Project 911 was the recoverable 

satellite programme. China became the third country to recover a satellite 

from Earth orbit. The Fahui Shi Weixing programme was modelled on the 

U.S. Discoverer programme which was a military reconnaissance programme, 

and it is highly likely that the Chinese used the programme for similar 

purposes. The first launch of the satellite in this programme on November 5, 

1974 proved disastrous. However the second launch was successfully carried 

out on November 26, 1975. There were two further launches of this carried 

out on December 7, 1976 and January, 1978. An improved version of this 

reconnaissance satellite programme was initiated after an interlude of four 

years. The improved version included CCD cameras to test the feasibility of 

transmitting data in real time. The first launch of this kind occurred in 

September 1982.247 China had developed the charged-coupled device (CCD), 

"push broom scanner" at the Xian Institute of Radio Technology. The 

Chinese were also using the CCD cameras to develop a remotely piloted 

246Brian Harvey, 38. 
247Ibid., SO. 
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vehicle battlefield surveillance system.248 One or more of China's previous 

low-altitude satellites had used a different imaging system to relay pictures to 

Earth by radio signal. This system was believed to be funded by the Chinese 

military. The 10 foot in diameter tracking dish for receiving this imagery was 

developed at the Xian Institute of Radio Technology. 

The first Chinese communication satellite programme was 

called Project 331 and began in April 1975. The problem of achieving a 

geostationary orbit from a launch site with a high latitude (Jiuquan is 41.1 

degrees north) was somewhat ameliorated with the creation of a new site. The 

new site which was located in southern China at Xi Chang at 28.25 degrees 

north, which is at a similar latitude to Cape Caneveral. To support this 

mission, the PRC increased its tracking, telemetry and control (TT &C) 

network which included three ships,249 along with the Xichang command and 

control centre and a network control centre at Weinan, which is near Xian.2.50 

The network was interconnected via satellite to enhance its capabilities. The 

complete network is composed of eight ground tracking stations, of which 

three were mobile.251 A large scale C3I was built in the Western Hills, a 

north-west suburb of Beijing. The centre was satellite linked and strengthened 

with counter-electronic warfare measures. By the mid 1980s China had 

established over 2000 stations to receive satellite communications.252 China 

benefited in the area of e3I capabilities from the US-Soviet cold war rivalry, 

with the United States supplying US electronic warfare systems and personnel 

248 Craig Covault, "Austere Chinese Space Program Keyed Toward Future 
Buildup", Aviation Week & Space TechnoloiY, July 8, 1985, 17. 
2490. Lynwood May, "New Directions for the People's Republic of China 
Space Program", Siinal, December 1987,40. 
250 Radhakrishna Rao, "China's Space Plan", Satellite Communications, 
February 1987, vol. 11 no. 2, 26. 
251 Wei Long, "China Builds Advanced Spacecraft Tracking and Command 
Network", SpaceDaily, May 29, 2000, [accessed] 
http://www.spacedaily.comlnews/china-OOza.html 
252 You Ji, The Armed Forces of China, (LB. Taurus: New York, 1999), 76. 
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assistance from the CIA's Office of SIGINT Operations, and training for PLA 

operators.253 Two receiver stations were built along the Sino-Soviet border. 

The communications satellites were termed the Dong Fang 

Hong series. The first attempt was unsuccessful with the third stage of the 

rocket not firing, and subsequently not achieving the correct orbit. However, 

the second mission on April 8, 1984 was successful and the satellite was 

called Shiyan Tongbu Tongxin Weixing (experimental geostationary 

communications satellite). The satellite established China's first 200 satellite-

based telephone lines and connected Beijing with Urumqi, Lhasa, Hohhot, 

Chengdu and Guangzhou.254 Three strategic coaxial cables for long-distance 

telecommunications were laid. One extends from Beijing to Hangzhou which 

connects Nanjing and Shanghai, the other Beijing to Guangzhou, and the final 

one from Chengdu to Shanghai. The second cable in particular 

representatives a significant improvement in China's communications 

network. To handle sensitive information, the open wires have been gradually 

phased out with underground and underwater cables.255 In addition to this in 

the 1980s China developed a satellite communications signals intelligence 

capability for monitoring international satellite communications, along with 

an associated deception capability.2.56 

China has not used the realm of space for early warning of 

missile attack purposes. Instead they have relied on China's space tracking 

network which contains large phased array radars.257 This work started in the 

1970s. The network also tracks space targets. One of the radars is positioned 

on a mountain slope at an elevation of 1,600 metres, near Xuanhua.258 The 

253 Ibid., 72. 
254Brian Harvey, 64. 
255 You Ji, The Armed Forces of China, (LB. Taurus: New York, 1999),71. 
2.56 Ibid. 
257 Mark A. Stokes, "China's Strategic Modernisation: Implications for the 
United States", Stratel:ic Studies Institute, (Pennsylvannia: US Army War 
College, September 1999), p.4l. 
258 Ibid. 
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radar was commissioned into service in 1976. The principal radar was the 

7010 radar, which allocated targets to other tracking sensors, the 110 radars. 

Chinese Launch Vehicles 

The Long March 1 is a three-stage version of the ballistic 

missile Dong Feng 4. The Long March 1 made the first two launches in the 

Chinese Space Programme. However the Long March 2 that was capable of 

launching recoverable satellites superseded the Long March 1. The Long 

March 2A the first of the series made only one failed attempt to launch a 

recoverable satellite. The new launcher, Long March 2C, flew successfully 

fourteen times during the period from 1975 to 1993.259 The Long March 2C 

has a longer second stage and is fitted with a smart dispenser that enables 

small communication satellites to be placed into orbit. The LM-2C is the 

linchpin of the Chinese commercial launch market.260 The Long March 20 in 

1992 was introduced to place heavier payloads into orbit. The launch 

capability of the 20 is 3,400kg into low orbit. The Long March 2E was 

designed to place satellites in a geostationary orbit. It has two stages and is 

able to place 9 tonnes into low orbit. To achieve this the Long March 2 was 

fitted with four liquid-fuel strap-on boosters. This vehicle is able to carry a 

solid-rocket booster to send a satellite into a geostationary orbit. The LM-2E 

provides a substantial lift capability to low Earth orbit at a reasonable COSt.261 

The Long March 3 was created to provide the capability to 

launch 1,400kg to geostationary orbit. It first came into service in January 

1984. The Long March 3A is able to launch twice the weight of the Long 

March 3 into geostationary orbit. The Long March 38 is the most powerful 

Chinese rocket equivalent to Russia's Proton. Essentially the Long March 3B 

259Brian Harvey, 125. 
260 Gordon Pike, "Chinese Launch Services: A User's Guide," Space Policy, 
May 1991, 106. 
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adds the four strap-on boosters to the Long March 3A to enable a payload of 

4.8 tonnes to achieve geostationary orbit.262 

The Long March 4 was developed in the 1980s in order to fly 

meteorological satellites into polar orbits. The Long March 4 is an enlarged 

version of the Long March 2 but it is fitted with a new third stage. The Long 

March 4 has a more powerful restartable engine, and is able to lift 4.2 tonnes 

into low orbit or 2.8 tonnes to polar orbit. 

The rocket engines in China were given the designator YF (yeti 

fadong-liquid type engine). There are a core of four rocket engines, of which 

there are a number of variants. The four principal types are the YF-l to YF-3 

series, the YF-20 to YF-22 series, the YF-40 series, and the YF-73 and and 

YF-75 series.263 These four types have been modified to be used in the range 

of the Long March launch vehicles. 

The YF-l was a liquid fueled rocket engine that had a thrust of 

28 tonnes. The Long March 1 used a combination of four YF-ls in order to 

provide a thrust of over 100 tons. This combination was called the YF-IA. 

The YF-3 was the other early rocket motor developed originally as part of the 

second stage of the Dong Feng 4. The YF-3 operated at an altitude of 60 

kilometres. The YF-3 was used for the Long March 1 with an additional solid 

fuel upper stage added.264 

The YF-20 engine along with later modified versions were 

used for the Long March 2, 3 and 4 launch vehicles. It was first introduced in 

1975 on the Long March 2 as part of a cluster of four engines to provide 280 

tonnes of thrust on take off. When part of the cluster formation it is 

designated YF-21. The YF-22 engine was designed to ignite at altitude and is 

subsequently used for second-stage rockets. It was first used on the Long 

March 2 in 1975 and is a variant on the YF-20. 

261 Ibid., 107. 
262Brian Harvey, 133. 
263Ibid., 139. 
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The YF-40 series was developed as a third-stage engine for the 

Long March 4 rocket which was introduced in 1988. As a third stage engine it 

has a smaller thrust than the first and second stages, but has a longer bum time 

of around 320 seconds. 

The YF-73 and FY-75 engines are liquid hydrogen fueled and 

are third stage restartable engines. They are used in order to put large 

communication satellites into geostationary orbit and have to be restartable, 

firing to enter Earth orbit, and refiring around fifty minutes later to transfer it 

to geostationary orbit.265 In mastering this technique China became the next 

country behind the United States, Soviet Union and European nations 

consortium. The YF-75 was an improved engine which provided a thrust of 8 

tonnes, compared with YF-73 which had a thrust of 4.5 tonnes, and was used 

in 1994 on the Long March 3A.266 

Political forces behind the Space Pr02ramme 

The politicians whose actions played a critical role in the space 

programme were Zhou En-Lai, Lin Biao and the Gang of Four.267 Zhou's 

interest came about since he believed that China's accomplishments in space 

would be translated into international prestige. Lin Biao's interest in space 

mirrored Zhou's interest in that he believed it would afford China greater 

prestige on the international stage. The Gang of Four's interest was based on 

their attempt to move the focus of space operations from Beijing to Shanghai. 

They had established the Shanghai Space Research and Production Base there. 

Some of the work, most notably the Long March programme was duplicating 

264Ibid. 
265Ibid., 140. 
266Ibid. 
267Yanping Chen, "China's Space Policy - A Historical Review", ~ 
Policy, May 1991, 122. 
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that was undertaken in Beijing. This was done since the Gang of Four had 

parochial interests in Shanghai. 

The military space programme under Deng Xiaoping focused 

on geosynchronous communication satellites.268 These satellites combined 

with earth imaging satellites were vital for command, control, and 

intelligence. In 1975 the development of the communications satellites were 

included into the State Plan. The first geosynchronous communication satellite 

was launched on April 8, 1984 aboard the Long March 3 booster. Later in 

1986 space was accorded the highest priority status in the technological 

programme. 

There were two policies which led the Ministry of Astronautics 

Industry (subsequently merged into the Ministry of Aerospace Industry) to 

commercialise its products. Firstly, was China's economic reform policy that 

reflected a call from Deng Xiaoping in March 1978 for defence industry 

sectors to devote their efforts to economic growth.269 It is of note to mention 

amongst the defence industry sector, the space industry is a major force. 

Secondly, was a defence industry reform policy in 1983 that was reflected in a 

systematic transformation of defence-oriented industries into civilian ones.270 

A major consequence of these two policies was that the budget provided by 

central government was dramatically reduced. In 1987 the budget was 

0.035% of GNP compared with the United States 0.52% and the Soviet Union 

1.5%.271 This austere economic environment led to the Long March vehicle 

and satellite service being placed on the international market to generate 

f orei gn currency. 

Chinese Launch Sites 

268Anne Gilks, "China's Space Policy", Space Policy, August 1997,216. 
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China has three launch sites. The oldest launch site in China 

and most frequently used site is the liuquan Space Centre which is in the 

Gansu Province and is located in Shuang Cheng-tzu (41.2°N, l00.I°E).272 

The second launch site is Xichang Satellite Launch Centre and is in Sichuan 

Province, and was built in 1984 to launch the Long March 3 series of satellite 

launchers. This is the site China uses to launch its geostationary satellites 

above the equator since it provides maximum advantage of the Earth's 

rotational momentum. It is located in the southeastern part of China at (28°N, 

103°E).273 In the adjoining valley a launch pad for the CZ2-4L and the CZ3-

4L, 1,000 metres from the original launch pad was built. This allowed launch 

capacity to double from 6 to 12 launches per year.274 The third site was built 

to accommodate the Long March 4 series of satellites launchers in 1988 at 

Taiyuan, (38"N, 112°E),275 This site is used for launching satellites which 

require higher inclinations and polar orbits such as weather and 

communication satellites. 

Or~anisations Involved in Chinese Space Policy 

The Commission of Science, Technology and Industry for 

National Defence oversees space activities in China.276 There are however a 

number of organizations that report to it, these include the China National 

Space Administration (CNSA) and the China Aerospace Corporation that 

operates as a private company. The component of the China Aerospace 

Corporation that is responsible for marketing commercial space launch 

services is the China Great Wall Industries Corporation. The Chinese 

272 Marcia S. Smith, China's Space Pro~ram: A Brief Overview Includin~ 
Commercial Launches of U.S.-Built Satellites, September 3, 1998,2. 
273 Marcia S. Smith, ., 2. 
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Academy of Space Technology has overall responsibility for the development 

and production of spacecraft. The China Satellite Launch and Tracking 

Telemetry & Control General organisation is responsible for the operation of 

the launch sites and provides tracking and telemetry services. 

The Chinese space industry is combined together within the 

China Aerospace Corporation (CASC) which was founded in June 1993. The 

primary organizations within CASC are: the Chinese Academy of Launch 

Vehicle Technology (CALT) which is composed of thirteen institutes and 

seven factories; the Shanghai Academy of Space Technology (SAST), also 

known as the Shanghai Bureau of Astronautics (SBA) composed of seventeen 

institutes and eleven factories; and the Chinese Academy of Space 

Technology (CAST) that has fourteen institutes.277 CALT and SAST both 

compete for launch vehicle programmes, although CAST specialises in 

satellites. 

Current PRC Space Forces 

The focus on economic development whilst improving military 

technologies is particularly evident in the space sector. The current satellites 

are dominated by dual use systems, such as meteorological, communications, 

and remote sensing satellites.278 Equally important is China's policy of 

acquiring technology through cooperation with other countries, along with 

direct purchase. This has been done since it is hard to distinguish civilian and 

military space systems. The relative success of China in this regard means 

that it is likely that it will continue to do this in the future in order to broaden 

its development of its space systems. This will have corresponding benefits to 

277 Pierre Langereux & Christian Lardier, "Launch Setbacks Fail To Dent 
China's Space Ambitions", Interavia Business & Techno)oiY, December 
1996. 
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the military space sector. The uses China would put its space forces to in the 

event of a war would almost definitely include satellite imagery to monitor 

defence developments in Taiwan and other supporting countries. Indeed there 

is evidence to suggest that the PRC does this already with its reconnaissance 

satellite.279 

The Chinese seem to be developing capabilities to counter 

overhead satellite reconnaissance. They have developed through practice a 

method with which a division combines hiding, lying low, and drilling, with 

the tactics of moving, deceiving and harassing. These actions are sufficient 

that they are able to mask detection from space assets along with detection 

from aircraft.280 However, if these claims are true, this means that China has 

the ability to task space assets to attempt detection of troops. Also, it must 

have trained imagery analysts in order to examine the photographs to enable 

them to be able to claim that they are capable of avoiding detection. 

China was expected to launch a new radar remote sensing 

satellite in 2002 but it is unknown whether this would be delayed. This new 

satellite would have both civil and military uses, and would be comparable to 

Canada's Radarsat and the European Space Agency's ERS 1-2 vehicles.2s1 

In 1995 China's civilian space spending was approximately $1.38 billion, with 

around 200,000 people employed in both civil and military space 

programmes.282 These figures are not comparable to Western budgets and 

work force levels since Chinese labour costs are minimal and China does not 

operate a market economy. 

China in 1996 began examining the feasibility of establishing a 

satellite navigation and position system. The Secretary General of the Science 

278"Dragons in Orbit? Analysing the Chinese Approach to Space", National 
Defence University, Washington D.C. [accessed August 4,2001] 
http://www.ndu.edulinss/China_Center/paperlO.htm. 5. 
279Ibid., 6 
280Ibid,,9. 
281 Craig Covault, "China Seeks Cooperation, Airs New Space Strategy", 
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and Technology Commission, at the Chinese Academy of Space Technology 

declared in a statement that, ''The development of an autonomous satellite 

navigation system is urgent. The national defence construction departments 

also urgently require applied satellites." 283 This system would consist of a 

twin-satellite navigation and positioning system consisting of two 

geostationary orbit satellites.284 This proposal has sometimes been referred to 

as Twin Star,285 also known as the Beidou Navigation System. Such a 

satellite system would have both civilian and military applications. On 

October 31, 2000 China launched an indigenous navigation position 

satellite.286 The satellite was developed under the auspices of the Research 

Institute of Space Technology and was launched from the Xichang Launch 

Centre. The second satellite of the system was launched on December 21, 

2000.287 The follow-on system is under design and consists of four satellites 

in geosynchronous orbit.288 However, unlike GLONASS and GPS these 

geosynchronous satellites only provide regional navigation information. They 

are unlikely to offer precise enough information for use on missile systems.289 

The Chinese Aerospace Corporation (CASC) is examining two designs to 

provide a more global navigation system. One such design proposes a design 

of five satellites in five orbital planes at an inclination of 43.7, whereas 

282Ibid., 32. 
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another envisages seven satellites in seven orbital planes at an inclination of 

61.8°.290 

The first of a new generation of communication satellites, the 

Dongfanghong 3 was launched in November 1994, but the satellite 

malfunctioned after it had attained orbit. A replacement was launched in 

1997.291 The Asiasat and APStar series of satellites are owned by Asia 

Satellite Telecommunications Company and Asia Pacific Telecommunications 

Satellite Company respectively. These two companies are partially owned by 

PRC interests and are based in Hong Kong.292 China has additionally 

purchased communications satellites abroad to service its domestic needs. 

The first successful launch of such a communications satellite occurred on 

May 30, 1998. The satellite, the ChinaS tar 1 (Zhongwei 1), was manufactured 

by Lockheed Martin. Prior to that on August 18, 1996 a communications 

satellite manufactured by Hughes Space and Communications Company failed 

to reach its intended orbit due to a third stage failure. The first European built 

satellite, SinoSat-I was built for the German-Chinese consortium EuraSpace 

with the French company Aerospatiale as the prime contractor. The SinoSat-I 

is managed by the Chinese company Sino Satellite Communications Company 

and was launched in July 1998.293 

In 1998 China had amassed eleven communication satellites 

but had allotted only limited channels to the PLA.294 To rectify this situation 

a network of defence satellite communications has been proposed. The 

network would emphasise developing small mobile stations. This would not 

only expand the strategic communication channels and reception points but 

the mobility of the stations would allow them to be deployed to sensiti ve areas 
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as part of the rapid response units to meet that requirement.295 The Feng Huo-

1 (FH-I) satellite was launched in January 2000, the first of several military 

communication satellites that consists of the Qu Dian command, control, 

communications, computer, and intelligence CI system.296 This network wi1l 

enable PlA commanders to communicate with their in theatre forces in near 

real time. 

China has an interest in land remote sensing satellites. The 

term remote sensing refers to any sensing of the Earth and its atmosphere 

including weather satellites. An imagery satellite requires the same basic 

technical characteristics for civilian purposes as it does for military uses. The 

main difference is the resolution required, although the commercial sector is 

rapidly catching up to the military requirements. In 1981 with the approval of 

the State Council the National Remote Sensing Centre (NRSC) was founded 

to develop and apply remote sensing.297 China purchased a Landsat receiving 

station from System and Applied Science Corporation in the United States in 

1986298 and has subsequently upgraded it several times in order to enable 

receipt of imagery from other satellites. This receiving station is located in 

Beijing. In 1989 the station covered 80 per cent of China's land area with an 

antenna elevation above 3°.299 

In the late 1980s China began to consider developing its own 

Earth observation satellites that could be used for both civilian and military 

meteorological purposes. As part of the Seventh Fi ve-Year Plan the Feng 

Yun 1-1 (FY -1) designed to operate in polar orbit was launched on September 

6, 1988 and the Feng Yun 1-2 on September 3, 1990.300 These satellites were 
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set at an orbital altitude of 900km and an inclination of 99", in order to 

achieve optimal observation of China's land and ocean. The remote sensing 

capabilities include a multichannel scanning radiometer that has four visible 

bands including one infrared band, along with both analogue and digital 

data,301 The analogue data is transmitted to Earth through VHF and the 

digital in S band. The data acquisition systems, in particular the 2-channel 

infrared scanner (DS-I230), multispectral scanner (DS-1260), metric cameras 

(RMK, RC-lO) and synthetic aperture radar system have been imported.302 

Two satellites were imported from Spar Aerospace of Canada.303 The 

satellites not only provide imagery in different spectra, but a radar satellite 

will enable all-weather, around the clock coverage. Synthetic aperture radars 

can be used for digital terrain mapping, surveillance, and target acquisition, 

especially over oceans.304 However, the FY 1-1 satellite operated for only 39 

days of its planned one year and FY 1-2 lost attitude control five months into 

its orbital life and eventually was lost due to radiation.305 The follow on 

series of satellites the Feng Yun 2 were designed to operate in 

geosynchronous orbit. This orbit could be used since the satellites using 

synthetic aperture radars do not need to be in low earth orbits as do 

photographic imaging satellites. The first was lost due to an explosion during 

ground processing, however, the second, FY -28 was successfully placed into 

orbit on June 10, 1997.306 Another earth observation satellite, Feng Yun lC 
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was launched on May 10, 1999 in a sun-synchronous orbit.307 The purpose of 

these satellites was announced by the Chinese for environmental disaster 

monitoring, however one of the satellites was built for the Commission on 

Science, Technology, and Industry for National Defence.308 This, combined 

with the radar remote sensing satellites adds up to a significant reconnaissance 

capability. 

China's International Cooperation & Its Current Space Forces 

China is involved in cooperation with Brazil to build two 

remote sensing satellites, the China-Brazil Earth Resources Satellite (CBERS-

1 and 2). This project began on September 4, 1988 and was signed in Beijing 

by three representatives from the Chinese Academy of Space Technology 

(CAST) and three from Brazilian Space Research Institute (lNPE). The ratio 

of responsibility of the project is split 70 per cent of the costs for China, which 

amounts to around $150 million and 30 per cent for Brazi1.309 The remote 

sensing system was designed to carry three imaging systems including a 

charge-coupled device (CCD) that will provide 20 metres resolution which 

could be useful for both civilian and military purposes,3l0 The CBERS 

project enabled China to acquire from Brazil the CCD device chamber, 

computers and test systems,311 along with the wide field imager,312 China 

provides the bus, panchromatic/multispectral CCD cameras and IR sensor,313 

Along with the other reasons for cooperating with Brazil, such as reducing 

development time and financial costs the most important was that Brazil could 
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act as a conduit to enable China to acquire technological know how from 

other countries which China could not otherwise obtain.314 In order to 

alleviate concerns that Bra'Zil and China would coo\,!erate in the future on 

military space assets, Brazil on February 10,1994 agreed to adhere to the 

rules of the MTCR.315 

The initial launch date for CBERS-l was scheduled for 

December 1992, however this date was to prove elusive. This slippage was 

due to the fact that costs began to rise and the project did not receive the 

highest priority within the Brazilian government.316 Also, the Taiyuan 

Satellite Launch Centre does not usually function at that time of the year.317 

The CBERS-l, (known as Zi Yuan-I, ZY-I) was launched on October 14, 

1999 and has a lifespan of two years, although it is extendable.318 The data 

from the satellites is sent to the three ground stations in China. CBERS-2 was 

originally scheduled for launch in October, 2001, but this date has slipped to 

2002.319 The onboard camera pennits up to 15 minutes of CCD camera data 

to be stored for retransmission.32o A memorandum between Brazil and China 

concluded on September 20, 2000 added two further satellites to the two 

already contained in the agreement. These additional satellites are to have 

improved spatial resolution down to 5 metres, and also include greater 

redundancy in order to prevent electronic failure which occurred to CBERS-l 
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six months into its operation.321 These satellites have an anticipated launch 

date of 2003,4 and 2006 respectively. 

The HY -1 is an oceanography satellite equipped with a colour 

ocean scanner and set to be launched in the year 2002.322 There are two more 

weather (oceansats) satellites to be added in 2003-4. The combination of the 

FY, HY and CBERS satellite constellation will have an average revisit time of 

12 hours. 

In October 1992, China launched a FSW-l recoverable earth 

imaging satellite from the Jiuquan launch site in north central China. The 

satellite which was placed into orbit aboard a Long March 2C returned its 

nose mounted re-entry vehicle to earth after around two weeks. The film 

camera imaging system operated by the FSW -1 had both Earth resources and 

military reconnaissance capability.323 The follow on series FSW-2 had a 

resolution of 10 metres, and could handle 2000 metres of film. The first was 

launched in August 1992, with others following in 1994 and 1996.324 This 

series of satellite has an advanced manoeuvring capability. The FSW-3 is 

anticipated to have a recoverable system with a one metre resolution.325 

In 1994 China Aerospace Company and Germany's Deutsche 

Aerospace (now DASA) formed a joint venture, Euraspace to build remote 

sensing and communications satellites. The first communications satellite as 

mentioned previously, was launched in July 1998. Another joint venture was 

initiated in 1996 to build satellite electronics and ground facilities. This 
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venture was between China's Xi'an Institute of Space Radio Technology and 

Canada's Com Dev International, and was subsequently called Com Dev 

Xi'an. 

In May 1990, Chinese and Russian industrial representatives 

signed an agreement to cooperate on 10 projects together. These areas of 

space cooperation were: satellite navigation; space surveillance; propulsion; 

satellite communications; joint design efforts; material; intelligence sharing; 

scientific personnel exchanges; and space systems testing.326 China and 

Russia signed a protocol in 1994 for space cooperation. The areas reportedly 

of interest in cooperation were related to China's interest in human 

spaceflight. In April 1996 President Yeltsin signed ajoint understanding on 

space cooperation with Chinese space officials that included training Chinese 

specialists at Russia's cosmonaut training facilities at Star City. By the end of 

1996 the Russian Space Agency was reported to be close to signing contracts 

with China concerning commercial spacecraft launches, although it is unclear 

what was the outcome.327 Similarly details regarding a framework agreement 

between China and Kazakhstan in 1998 remain elusive. The assistance from 

Russia and its republics provides the greatest source of space cooperation for 

China, more than the other countries with which China is in partnership with. 

This is because Russia does not place significant restrictions on its 

cooperation. 

China's cooperation with the United States on a governmental 

level in the area of satellite technology has been chequered. The first 

delegation of space officials from China to visit NASA was in December 

1978. The priority areas the Chinese identified were the purchase of a 

domestic communications satellite system and access to NASA's earth 
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resource sensing satellites.328 The Chinese announced its intent to market its 

Long March 2C and 3 satellite launches on the international market in 

1985.329 This forced the Chinese government to focus its attention on its 

relations with the United States. 330 Virtually all commercial communication 

satellites are manufactured by U.S. companies or include U.S. components 

which has meant that export licenses are required. The importance to China 

of the development of its satellite launcher service can be seen from the 

following quote: 

China is the third country in the world to offer an international 
satellite launching service. China's satellite industry is 
important for the country as it seeks to build international 
cooperation and new patterns of development.331 

The first export license requests were made to the State 

Department in 1988 for two Australian satellites, Aussat 1 and 2 built by 

Hughes Space and Communications Company and one satellite Asiasat-l 

based in Hong Kong. The Reagan Administration approved the export of the 

three satellites in September 1988, on the proviso that China signed three 

international treaties: the liability for damage from space launches; 

negotiation of a free trade agreement with the United States concerning launch 

services; and an agreement protecting technology transfer while each satellite 

was in China,332 The technological know how to which the Chinese were to 

be confined to was that what they required in order to be able to launch the 

satellite. Included in the agreements was a quota limiting China to no more 
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than nine international satellites between 1989 and 1994'B3, and that its launch 

prices would be similar with other launch service providers. The approval for 

the export of the Australian satellites was granted by the Coordinating 

Committee on Multilateral Export Controls (CoCom). The Chinese 

government met all of the required conditions as laid out in the Memorandum 

of the Agreement on Satellite Technology Safeguards Between the 

Governments of the United States of America and the People's Republic of 

China which was signed in December 1988,334 

However the events in Tiananmen square led President Bush to 

suspend their export licenses. The prior conditions set out by the Reagan 

Administration were superseded by Congress in the fYl990 Commerce, 

Justice, State and Judiciary Appropriations Act and the 1990-91 Foreign 

Relations Authorisation ACt.335 The new conditions Congress set out to the 

President were firstly, that China had achieved political and human rights 

reforms and secondly, that Sino American cooperation was in the national 

interest of the United States. In December 1989, President Bush notified 

Congress that it was in the national interest to export the A USSATs-l and 2 

and Asiasat-l. The first satellite that was launched was Asiasat-l on April 7, 

1990 and the A USSATs-l and 2 were subsequently renamed to Optus Bland 

Optus B2 and launched on August 13, 1992 and December 21, 1992 

respectively. 

The license agreements that China required in order to launch 

foreign satellites on their territory were temporarily revoked by the United 

States on June 16, 1991. This action was taken since the State Department 

had identified CGWIC as one of two organizations that had been involved in 
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the proliferation of missile technology.336 The relevant pieces of legislation 

under which the sanctions were authorised were the Arms Export Control Act 

and the Missile Technology Control Regime (MTCR). The invocation of the 

MTCR in relation to satellite launch technology rested on the 

interchangeability of ballistic missiles and satellite launch vehicles. China in 

the face of this action subsequently agreed to abide by the MTCR and the 

sanctions were lifted in March 1992. 

A new seven year commercial space launch agreement was 

signed between the United States and China in January 1995. This agreement 

permitted China to launch eleven foreign satellites into geostationary orbit 

along with the prior four launches they had previously agreed to in 1989.337 A 

further five satellite launches were to be alJowed338, on the proviso that China 

agreed not to price its launch services more than fifteen per cent below that of 

Western companies. If this occurred a U.S. review would be undertaken. 

Prior to this in the late 1980s China was charging twenty per cent less than the 

prevailing international rates.339 The United States strategy in the 

international launch service market is based on the notion that China, Russia 

and Ukraine should not win a combined total of contracts of more than fifty 

per cent of any low earth orbit satellite constellations. The fifteen per cent 

pricing policy was grounded in this strategy. A more formal pricing 

arrangement was reached on October 27, 1m for Chinese space launches to 

low earth orbit with China agreeing to pricing its launches at the same level as 
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337 Marcia S. Smith, 6. 
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their U.S and European counterparts, with adjustments made for certain 

differences.340 

The procedure for issuing license agreements for the export of 

commercial satellites was altered in 1996 with the Commerce Department 

taking overall responsibility away from the State Department. This action was 

seen by some as a relaxation of the procedure, since the Commerce 

Department's overall concern is increasing trade, whilst the State 

Department's concern is not driven to the same extent in that direction. 

Indeed, prior to this shift the Commerce Department's licensing 

responsibilities included items not on the Munitions Control list such as 

cleaning agents, bottled gases and spacecraft handling equipment. In 1997 the 

possibility arose that Loral and Hughes had transferred technology after the 

two companies investigated the reasons for the malfunctioning of the Intelsat 

708 satellite.341 The subsequent report by Loral which included 

representatives from Hughes was made available to the Chinese, before it had 

notified the State Department in direct contravention of the companies own 

policies. The companies in their defence notified the State Department of 

their error and claimed no technical transfer of information had been 

contained in the report. However, according to a leaked 1997 Defence 

Department report technical information that the Chinese used to improve the 

reliability of their warheads was contained in the company report.342 

This evidence prompted the House of Representatives to 

investigate these companies and their assistance to the Chinese. This report, 

''The Final Report of the Select Committee on US National Security and 

Military/Commercial Concerns with the People's Republic of China", is more 

commonly know as the "Cox Report." The allegations of the Cox Report 

remain deeply contested, although it did highlight a concern that the Chinese 
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are using cooperation with international companies to further enhance their 

indigenous military space capabilities. 

One author writing during the Cold War about the tensions 

between national security and technology transfer highlights the confusion at 

the centre of U.S. policy: 

At times, the anti-Soviet concerns gain the upper hand, and 
worries about high-technology "leakage" to the Communist 
East lead to restrictive transfer policies to private corporations 
and our European allies. At other times (and even sometimes 
simultaneously), the national concerns for American 
technological and economic competitiveness make themselves 
felt, and policies to facilitate transfer of space technology from 
NASA to U.S. corporations are formulated.343 

This quote is dated in connection with the Soviet Union, but it is however 

valid in connection with the recent disputes with the United States and China 

mentioned above. The concern with regard to China is not new. The issue is 

how far the shift in emphasis for technological transfer from the State 

Department to the Commerce Department has enabled China to use this 

knowledge to enhance its military space systems. For the purposes of this 

thesis, the Chinese intent to enhance its military space systems is the most 

important aspect of this episode. It can be said that the Chinese are keenly 

interested in using any international cooperative space programmes to further 

their military space capabilities. 

China's Interest in Antisatellite Weapons 

In 1998 there was a report that China's Central Committee was 

giving its highest priority to the development of an anti-surveillance satellite 

342 Jeff Gerth & Raymond Bonner "Companies Are Investigated For Aid to 
China on Rockets" New York Times, April 4, 1998 AI. 
343 Walter J. Jones, "National Security, Technology Transfer Controls, and 
U.S. Space Policy", quoted in Daniel S. Papp and John R. McIntyre, 
International Space Policy: LeKal. Economic. And StrateKic Options For The 
Twentieth Century And Beyond, (New York: Quorum Books, 1987), 66. 
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system.344 This system is a ground-based laser generator with a capability to 

damage sensors of low-earth orbit imaging satellites. It is believed that the 

laser has been developed in cooperation with Russia, however this is not 

confirmed and it would be underestimating the capabilities of Chinese 

specialists to merely attribute its development to Russia. 

The Cox Report in 1999 also addressed the issue of China's 

interest in anti satellite weapons. It judged that China had the technical 

capability to develop the CSS-2 into a direct ascent anti-satellite weapon, 

similar to the Soviet ASAT system that used the SS-9.345 Other reports have 

mentioned the possible modification of China's solid fuelled missiles, the DF-

21 or DF-31 as a direct ascent kinetic kill weapon. One author has mentioned 

the use of the Long March 1 in an ASAT role.346 

A website detailing the PLA's ground based laser ASAT was 

posted on the internet.347 The information contained on the website was 

obtained from a report that was made available only to Congress and was not 

published externally. The source of the report was made available from 

Representative Rohrabacher. From the report the following table shows 

China's requirements for the system as follows: 

China's ROU2h Estimates for Laser Weapon Systems Requirements 

erational Ran e (kilometres) 

344 Paul Beaver, "China Develops Anti-Satellite Laser System", ~ 
Defence Weekly, December 2, 1998, 18. See also Paul Richter, "China May 
Seek Satellite Laser, Pentagon Warns", Los An~eles Times, November 28, 
1998. 
345 "The Final Report of the Select Committee on US National Security and 
Military/Commercial Concerns with the People's Republic of China" 
Subsection "PRC Missile and Space Forces", 
http://www.cnn.com!ALLPOLlTICS/resources/l999/ cox. reportlmi ssil es/pal:e 
l.html,p.lO. 
346 Mark A. Stokes, "China's Strategic Modernisation: Implications for the 
United States", Strateaic Studies Institute, (Pennsylvannia: US Army War 
College, September 1999), 186. 
347 http://www.softwar.netlplasat.html 
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Target Speed (kilometres/second) 8 
Target Hard Kill Irradiance 
(Watts/Centitmetre) 

lOx3 

Laser Brightness (Joules/SteradIan) 2J x lOxl7-lOxl9 
Dwell Times (Seconds) 1-10 
Average Power on Target (Watts) lOx6-lOx7 
Beam Quality ReqUirements 2 
Laser Wavelength (Micrometres) Approx.l 
Output Beam Diametre (Metres) 4 
Pomting & Tracking ReqUirements Less than 1 
(Microradians) 
Adaptive Optics ReqUirements Many actuators 
Beacon ReqUirements Multiple Beacons 

According to press reports from the Hong Kong based Chinese 

Newspaper Sing Tao of January 5, 2000 China has developed and ground 

tested an advanced anti-satellite weapon, called a parasitic satellite.348 A 

"parasitic satellite" is a micro-satellite that is designed to attach itself to a 

target satellite and can be activated when required, to either jam or destroy the 

intended satellite. It is claimed that the parasite satellite is able to attack 

satellites in low, medium or high-orbit, and is so small as to not affect the 

target satellites normal functions and hence go undetected. The cost of this 

"parasitic satellite" is one-hundredth or one-thousandth of that of an ordinary 

satellite.349 

The parasitic satellite is being developed by the Small Satellite 

Research Institute of the Chinese Academy of Space Technology. The system 

has three components: the parasitic satellite, a carrier satellite and launcher, 

and a ground control system.350 Owing to the mode of opera ton of the 

parasitic satellite, it must be extremely small to conceal its existence and 

avoid interfering with the normal operation of the host satellite. The parasitic 

satellite is comprised of nanometre-sized components: solar panels, batteries, 

computers, CCD cameras, communications and propulsion systems, auxilIary 

348 Al Santoli, "PtA Successfully Tests Advanced Anti-Satellite Weapon'" 
China Refoun Monitor. American Foreign Policy Council, Washington, D.C., 
No. 355, January 17, [accessed] 2001 http://www.afprc.org/crm/crm355.htm 
349 Ibid. 
350 Cheng Ho, "China Eyes Anti-Satellite System", Space Daily, July 8, 2000, 
http://www.spacedaily.comlnews/china-O 1 c.html 

134 



equipment, and combat systems.351 These components use micro­

technologies which enables the satellite to weigh several kilogrammes to 

several tens of kilogrammes, with some only several hundred grammes. This 

low weight is essential to the functioning of the parasitic satellite. 

The technology required to use micro satellites as parasitic 

satellites was developed in cooperation with the United Kingdom. In 1998, 

Hantyen Satellite Corporation and Surrey Satellite Technology Limited signed 

a contract to co-develop micro satellites. Within two years, the first Chinese 

micro-satellite was launched,352 China's Tsinghua and Harbin Universities, in 

a cooperative development program with the Surrey Satellite Technology 

Limited, launched a micro-T spacecraft in May 2000, and announced plans to 

develop a 22 pound nano-satellite.353 Indeed, the connection with the PLA 

and Surrey Satellite Technology Limited is further elaborated with the claim 

that China has made great strides in the development of micro-satellites 

capable of performing the sort of space control functions described above,3~ 

Other foreign participants in assisting China's miniaturization of its satellites 

include the former Domier Company, now Astrium in Friedrichshafen, 

Germany.355 

The PRe's Military Satellites in Orbit 

351 Ibid. 
352 Summary of the Center for Security Policy's High-level Roundtable 
Discussion of: 
"Space Power: What is at Stake, What will it Take?" 11 December 2000 
902 Hart Senate Office Building,Washington, D.C. [accessed] 
http://www .centerforsecuritypolicy .org/papers/200 110 l-P04at.shtml 
353 Al Santoli, China Reform Monitor American Foreign Policy Council, 
Washington, D.C., No. 383, May 14,2001 [accessed] 
http://www.afpc.org/crmlcrm383.htm 
354 Frank J. Gaffney, Jr., "Wake-Up Call on Space", CNSNews, January 9, 
200 1 [accessed] http://usconservatives.about.comlblcOl09space.htm 
355 Phillipe Cosyn, "China Plans Rapid-Response, Mobile Rocket, 
Nanosatellite Next Year", SpaceDaily, May 1,2001, [accessed] 
http://www.spacedaily.comlnews/china-O 1 zc.html 
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Type of Satellite Name Date Launched Desil{n Lifetime 
CommuOlcahons Zhongxmg22 511100 Unknown 

Zhongxing 8 2511100 10 years 
NavigatIOn Beidou01A 30/10/00 2 years 

Beidou O1B 20/12100 2 years 
Reconnrussance Feng Yun IC, 2B 10/6/96, 10/5/99 2 years 

Tsinghua 28/6/00 operational 
Ziyuan 1,2 14110/99, 119100 3 years 

3-5 years 

Source: SIPRI Yearbook 2002 (Stockholm International Peace Research 
Institute: Oxford University Press, 2002) & 2002 Aerospace Source Book. 
Aviation Week & Space Technology, January 14,2002. 

The PLA has outlined its mission with regard to military space 

consisting of two categories. The first is information supporting, and the 

second, battlefield combating,356 Its initial aim with relation to military space 

is within the information supporting. It has further defined this mission, as 

intelligence, navigation/positioning and communication. One Chinese author, 

believes that two sides in a war will concentrate on offensive and defensive 

operations that are conducted from space and these will become a new aspect 

in future wars,357 

Conclusion 

China has a moderate military space capability. The 

development of satellites for communications, reconnaissance, in different 

spectral forms such as synthetic aperture radar, and electronic intelligence and 

navigation, offer formidable military space capabilities. It is also actively 

considering the development of space weapons, in the form of anti satellite 

weapons. The reconnaissance capabilities in particular would allow China the 

ability to monitor Taiwan's defences (and others) to be used for a possible 

attack if it does not adhere to the principles China has laid out for Taiwan in 

relation to its independence status. In addition the satellite navigation could 

356 You Ji, The Armed Forces of China, (LB. Taurus: New York. 1999). 84. 
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be enhanced for use in increasing the accuracy of China's ballistic missile 

capabilities. The ASAT capabilities, reportedly under examination are direct 

ascent missiles, ground based lasers and a parasitic satellite with an explosive 

charge. 

In the last couple of decades in particular, China has forged a 

number of international agreements in the realm of space. These are often 

termed as civilian space ventures, however many of them have dual use 

capabilities as has been evidenced. To reiterate the miniaturisation satellite 

technology developed from the United Kingdom could be used as part of 

China's parasitic antisatellite capability. Similarly, the development with 

Brazil of its CBERS satellites assists China in developing its 

photoreconnaissance capabilities. This cooperation has allowed China to 

develop its military space capabilities considerably quicker than it would 

otherwise being able to do so. China now has an array of satellites which 

have dedicated military purposes. 

China has shown an interest in developing antisatellite 

weapons, and hence weaponising space. It is safe to say that the parasitic 

satellite ASAT is not operational, the microsatellites that are required to carry 

out this mission are not at the required level of technological maturity. 

However, it is likely that China has acquired from the former Soviet Union 

technical know how to operate the direct ascent method of satellite negation, 

similar to the co-orbital method of interception. Also, the laser weapon 

capability of blinding low earth orbit satellites appears to be close to fruition. 

Certainly there are no technological barriers to China developing such a 

system. The PRC is certainly seeking to weaponise space. As to what extent 

this remains a difficult question to answer. 

357 Chen Huan, ''The Third Military Revolution", in Michael Pillsbury, ed., 
Chinese Views of Future Warfare, (National Defence University: Washington 
D.C., 1998) 
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Chapter 5: The United States and Soviet ASAT Pro~rammes 

While space itself is relatively remote from human conflict, 
certain kinds of satellite could have a potentially decisive 
impact on the outcome of conflicts on earth. Both sides 
recognise this fact. In peactime, their satellites operate freely. 
But each side maintains some capability to interfere with or 
attack satellites that-given the outbreak of war-might threaten 
to reveal the location, size or readiness of their terrestrial or 
maritime forces.358 

This chapter firstly examines the United States policy during 

the Cold War towards anti-satellite weapons. Initially it analyses the 

philosophy which believed that ASAT weapons had a destabilising effect on 

the United States' relationship with the Soviet Union. The chapter then 

addresses the successive administrations' policies towards ASAT weapons 

and discusses the technological systems. The chapter also outlines the 

development of the Soviet ASAT in terms of both the organisational structure 

and eventual ASAT testing and the development of its capability. It analyses 

the Soviet ASAT testing methods to gain an insight into the strengths and 

operational capabilities of its programme. Towards the latter period of the 

Cold War in the late 1970s ASAT arms control measures began to be debated. 

These ASAT arms control measures are also analysed. With the end of the 

Cold War the ASAT issue has not gone away. Indeed the issue has risen to 

the fore, especially in the light of U.S. policy which seeks to control space. 

The final section addresses the US approach to this. Having analysed the 

extensive Soviet ASAT development during the Cold War the chapter 

analyses Russia's continuing work on ASAT weaponry. 

Antisatellite Weapons and Strate~ic Stability 

358William J Perry, Brent Scowcroft, Joseph. S. Nye, Jr.,& James A. Schear, 
"Anti-Satellite Weapons and US Military Space Policy: An Introduction", in 
Seekin~ Stability in Space: Anti-Satellite Weapons and the Evolvin~ Space 
Re~ime. (Aspen: University Press of America, 1987), 1. 
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Antisatellite weapons are sometimes deemed to have a similar 

impact on strategic stability as ballistic missile defence. in that they are seen 

as destabilising,359 ASAT weapons threaten the satellites which are said to 

enhance stategic stability namely early warning satellites, communication 

satellites and photoreconaissance satellites. Early warning satellites are vital 

to strategic stability in that they provide warning of an impending attack. 

especially in a nuclear context. In a nuclear arena warning time is essential to 

strategic stability in that it prevents one side achieving a surprise first strike 

attack on the other side's more vulnerable retaliatory nuclear assets namely 

ICBMs and nuclear equipped aircraft. An ASAT capability targetting early 

warning satellites is seen as extremely destabilising in that it undermines a 

central essence of nuclear deterrence. namely that a suprise attack is 

unachievable. Also. the targetting of photoreconnaissance satellites which are 

important in the context of arms control verification. undermines the stability 

of the international security environment which arms control can provide. It 

is for these reasons that ASAT weapons are deemed to be destabilising in an 

international security context. 

The United States ASAT Pro&rammes Durin& the Cold War 

The Eisenhower Administration's position towards the 

development of an anti-satellite system was founded on the belief that the 

United States was more reliant on reconnaissance information provided by 

satellites than the Soviet Union and subsequently did not want to initiate 

anything which could jeopardise that. This was because of the closed nature 

of the Soviet society that did not allow the United States to gain information 

concerning it. Whereas the u.S. society was a very open and provided a great 

359Pual B. Stares, "Anti-Satellite Arms Control in a Broader Security 
Perspective". in Seekin& Stability in Space: Anti-Satellite Weapons and the 
Evolvin& Space Re&ime. 111 
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deal of information which the Soviets were able to use. Indeed, the following 

quote from Herbert York the former Director of Defence Research and 

Engineering, encapsulates this belief: 

The President himself, in recognition of the fact that we didn't 
want anybody else interfering with our satellites, limited [one 
ASAT] programme to study only status and ordered that no 
publicity be given either the idea or the study of it.360 

Implicit within this belief was that the United States by forgoing the 

development of an ASAT capability would have a subsequent effect on the 

Soviet Union's own desire to have such a system. Indeed this policy flowed 

from the sanctuary school of space policy, despite the fact that the Eisenhower 

administration was seen to be 'hedging its bets' by pursuing the conceptual 

development of an ASAT system. 

The Kennedy Administration like Eisenhower, was willing to 

authorise the development of other ASAT programmes in the eventuality of 

an unforseen Soviet space threat. In February 1963 the Kennedy 

Administration published the following statement by Marshal Biriuzov, chief 

of the Soviet Rocket Forces: "It has now become possible to command from 

earth to launch missiles from satellites at any desired time and at any point in 

the satellite trajectory.''361 Indeed further evidence of Soviet intentions was 

provided by Secretary of Defence McNamara testifying before Congress a 

month prior: " ... the Soviet Union may now have or soon achieve the 

capability to place in orbit bomb-carrying satellites ... [and] we must make the 

necessary preparations now to counter it if it does develop."362 This had led 

McNamara to instruct the US Army in May 1962 to develop and modify 

NIKE-ZEUS in an ASA T role. 

360Herbert York, Race to Oblivion, (New York: Simon and Schuster, 1970), 
131. 
361Quoted from US Congress, Senate, Committee on Aeronautical and Space 
Sciences, Soviet Space Proarams 1962-1965: Goals and Purposes. 
Achievements. Plans and International Applications, Staff Report (30 
December 1966), 75. 
362Ibid. 
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The ASAT was Programme 505 which was an adaptation of 

the Army's NIKE-ZEUS Anti-Ballistic Missile; work began in 1955. The 

technology of an ABM is able to be adapted for an ASAT role since both 

missiles are intended to intercept targets in space. The differences however 

lie in the geometry of the interceptions; an ICBM observes a curved trajectory 

compared with a horizontal path of a satellite. There are also differences in 

angle, distance and speed of the target which must be adjusted by the guidance 

radar. An ABM also has to be operational at all times. In many ways an 

ASAT capability is less demanding than that of an ABM since only one target 

would be engaged at a time. The target's flight path, direction and altitude 

would be known well in advance, whereas an ABM has to contend with 

multiple targets, decoys, jammers and booster debris simultaneoulsy, with 

little warning time. 

The first NIKE-ZEUS ASAT test successfully intercepted an 

imaginary target in space at an altitude of 100 nautical miles (185km), and 

was within the lethal distance of the nuclear warhead.363 A second ASAT test 

was conducted and intercepted an imaginary target in space at a range of 151-

nautical miles (279km). However several failed tests followed and 

Programme 505 was eventually phased out in 1966, whilst the rival Air Force 

Programme 437 received the ASAT mission.364 

Programme 437 used a Thor intermediate range ballistic 

missile to reach its target. The first intercept by Programme 437 occurred in 

February 1964. The Thor missile was launched at a target, a Transit 2A 

rocket body, occupying a 564 by 335 nautical mile orbit. inclined at 66.7 

degrees. The intercept point was at an altitude of 540 nautical miles. the 

warhead passed close enough to the target to be considered a successful 

interception.365 The following two tests were also deemed to be successful. 

363Curtis Peebles. Battle for Space. 83. 
364Ibid., 85. 
365Ibid., 88. 
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In June 1964 the Thor ASAT system was declared operational. However, the 

effects of using a nuclear armed ASAT was considered in terms of its non-

discriminating effect on friendly satellites and the search for a non-nuclear 

ASAT began. Consequently on April 1, 1975 Programme 437 was terminated 

partly due to its inability to deal with the threat from the increasing number of 

Soviet military satellites.366 

The United States position for a US ASAT capability in the 

1970s was that the United States should match the Soviet ASAT capability as 

a means of deterring attacks on U.S. satellites. A weakness of this position 

was that it was argued that the United States was more dependent upon its 

satellites for military effectiveness than the Soviet Union, therefore in a tit for 

tat exchange the United States would be in a weaker position. The United 

States would have been in a weaker position vis a vis the Soviet Union since 

the Soviets had fewer military forces deployed beyond their borders and could 

rely on ground-based lines of communications, as well as the fact that the 

Soviets had less need for world-wide communications and navigation aids,367 

For these reasons it is unlikely that the possession by the United States of an 

ASAT capability would have acted as a deterrent for the Soviet Union making 

use of its ASAT capability. 

The outgoing Ford administration and the incoming Carter 

administration recognised the Soviet "anti-space defence" system as a threat 

to US space assets. In response to this newly perceived threat the Ford 

administration planned to " .. .increase significantly the US space defence effort 

over a broad range of space-related activities which include space 

surveillance, satellite systems survivability, and the related space operations 

control function (meaning a US ASAT)."368 The Carter administration, unlike 

366Ibid., 94. 
367Donald L. Hafner, "Averting A Brobdingnagian Skeet Shoot", International 
Security, Winter 1980/81,51. 
368Secretary of Defence Donald H. Rumsfeld, Report of the Secretary of 
Defence Donald H. Rumsfeld to the Con~ress on the fY 1978 Bud~et, fY 
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any of the previous administrations was faced with the likelihood of a Soviet 

ASAT becoming operational. However, like the Eisenhower and Kennedy 

administrations, the Carter administration pursued a policy of negotiating 

arms control on ASATs whilst maintaining research and development of an 

ASA T system as insurance. Research and development into ASAT 

technologies was heavily constrained. The following quote from the Carter 

administration's Secretary of Defence Brown encapsulates the essence of this 

policy: 

As the President has clearly stated, it would be preferable for 
both sides to join in on an effective, and adequately verifiable 
ban on anti-satellite (ASAT) systems; we certainly have no 
desire to engage them in a space weapons race. However, the 
Soviets with their present capability are leaving us with little 
choice. Because of our growing dependence on space systems 
we can hardly permit them to have a dominant position in the 
ASAT realm. We hope that negotiations on ASAT limitations 
lead to a strong symmetric control. But in the meantime we 
must proceed with ASAT programmes (for the present short of 
operational or space testing), especially since we do not know 
if the Soviets will accept the controls on these weapons that we 
would think necessary.369 

The Carter administration engaged the Soviets on three separate occasions 

from 1978 to 1979 in the pursuit of an ASAT limitations treaty, but the 

Soviets were unwilling to come to an agreement during this era.370 The 

Soviet invasion of Afghanistan put an end to the negotiations in late 1979. 

There were several key events early in the Reagan 

administration that polarised the ASAT issue. The Soviets in 1981 submitted 

to the United Nations a draft ASAT treaty calling for the banning of weapons 

in space. Soviet Premier Andropov two years later continued the Soviet 

'peace initiative' by denying Soviet first use of ASATs in outer space and 

offered to dismantle the existing Soviet ASAT system and prohibit further 

1979 Authorisation Request and FY 1978-82 Defence Programmes, Januray 
17. 1978. 
369Harold Brown, Secretary of Defence, Department of Defence Annual 
Report FY 1979, February 2, 1978. 
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development. In 1983 the Soviets proposed another draft treaty to the UN. 

This called for "a ban on the use of force in space and dismantlement of 

existing ASAT systems."371 The Soviets at the same time as these proposals 

tested their co-orbital ASAT system for its twentieth and final test in 1982. 

The Soviet Union shortly after unilaterally declared a moratorium on any 

further tests of its co-orbital ASAT,372 This unilateral declaration of a 

moratorium provided ammunition for opponents in Congress of the U.S.' 

development and deployment of an ASAT. However, the Reagan 

administration determined that the development, procurement and deployment 

of a U.S. ASAT was vital to national security interests despite the Soviet 

proposals. 

The Reagan administration showed strong support for a US 

ASAT capability by requesting additional funding from Congress from fiscal 

year 1982 through to fiscal year 1985. Indeed, Congress appropriated each 

year what the administration requested.373 In addition to the funding increases 

the Reagan administration provided a rationale for the acquisition of an ASAT 

capability. In a report to Congress on March 31,1984, President Reagan cited 

two primary reasons for pursuing a US ASAT. First, a US ASAT capability 

to destroy satellites was required to deter Soviet attacks on US satellites in a 

crisis or conflict. The policy statement cited the example that if the Soviet 

Union used its ASAT capability in a crisis or conflict to disable or destroy a 

US satellite, the United States would have no means to respond in kind to 

avoid escalating the conflict.374 Second, it was argued, " ... a comprehensive 

370Roger C. Hunter, A United States AntisatelIite Policy for A Multipolar 
World, (Maxwell Air Force Base, Alabama: Air University Press), October 
1995,19. 
371Marcia S. Smith, CRS Issue Brief: ASATs - Antisatellite Weapon 
Systems, Congressional Research Service, December 71989, 15. 
372Ibid. 
373R. C. Hunter, A United States Antisatellite Policy for A Multipolar World, 
20. 
374President Reagan, US Policy on ASAT Arms Control: Communication 
from the President of the United States, (Washington, D.C.: USGPO,I984), 
7. 
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ASAT ban would afford a sanctuary to existing Soviet satellites designed to 

target U.S. naval and land conventional forces."375 Therefore, the Reagan 

administration argued a capability was required "for US and Allied security to 

protect against threatening satellites."376 The Reagan administration's policy 

for an ASAT requirement was thus as a means to deter the Soviets from using 

their co-orbital ASAT to attack US space systems and a means to negate 

Soviet space systems designed to target US forces. The Reagan 

administration's policy towards ASAT represented a departure from the 

policies espoused by previous administrations in that arms control measures 

were no longer deemed desirable. This was mainly due to the idelogical 

standpoint of the administration which did not see space as being different to 

any other geographical environment and hence free from weaponisation. The 

twin-track policy under the Eisenhower and Carter administration of 

simultaneously pursuing research and development and ASAT arms control 

measures was effectively over. 

The air launched US ASAT capability began in the early 1970s 

with full scale development commencing in 1977. The system involved the 

'direct ascent' of an interceptor to its target, in contrast to the Soviet co-orbital 

ASA T system tested between 1968 and 1982. The interceptor consisted of an 

miniature homing vehicle (MHV) on a two-stage missile. The system was 

mounted under an F-15 fighter, the SRAM first stage and the Altair second 

stage would have taken the interceptor up another 500 kilometres, from where 

the MHV would use its eight heat-seeking infrared sensors to acquire the 

target, and then fire small rocket thrusters to ram the target. Destruction was 

to be achieved by velocity impact. 

375Ibid., 8. 
376Ibid. 
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The weapon was launched from information supplied by the 

ground-based satellite tracking network.377 Homing was to be achieved 

through a combination of eight infrared telescopes, a set of small thrusters and 

a laser gyroscope. The infrared sensors identified the target against the cold 

background of space. This guaranteed accurate data and prevented the 

Miniature Vehicle from 'attacking' stars.378 It spun at 20 revolutions per 

second, which not only kept it stable but assisted the 8 telescopes in acquiring 

and locking on to the target. The cylinder rotated whilst the gyroscope 

determined when the various thrusters were to be fired in order to bring it into 

the path of the target. The outer shell of the Miniature Vehicle was composed 

of 56 small cylinders of solid rocket-propellant, the nozzles of which pointed 

out to the side. When fired, under control of the guidance system, they moved 

the vehicle body to keep it on a collision course. The rockets were fast 

burning so as not to upset the spin stabilisation. The guidance task of firing 

the correct rocket at the proper time was a major one requiring extremely 

sophisticated electronics, and timing was of the essence because of the 

vehicle's fast spin rate,379 After the Miniature Vehicle's course had been 

corrected, counterfiring stopped the lateral drift. To achieve accuracy a laser­

gyro acted as a clock enabling the on-board computer to determine which 

rockets have fired - they were single-shot only - and allowed the Miniature 

Vehicle to rotate past the spent rockets. Additional rockets were used to 

prevent the Miniature Vehicle developing 'wobble' due to the firings. The 

ensuing high speed collision destroyed the target. The energy of such an 

impact is akin to hitting a satellite with a shell from a battleship's main gun,380 

A direct collision at such high velocity was simpler than fusing and exploding 

a warhead. 

377Richard L. Garwin, Kurt Gottfried & Donald L. Hafner, "Anti satellite 
Weapons", Scientific American, June 1984,31. 
378Curtis Peebles, Battle for Space, 115. 
379Ibid. 
38oIbid., 116. 
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In principle any F-15 could have been adapted to carry the 

anti satellite weapon. Carrier-based F-14s or midair refuelling of the F-15 

would have enabled the anti satellite weapon to attack almost any position in 

the world.381 This would have allowed the U.S. to target all of the low-orbit 

satellites along with the highly elliptical orbit satellites known as Molniya 

satellites, possessed by the Soviet Union. 

The first flight test occurred on 21 January 1984, when an 

ASAT booster, without a MHV aboard, was launched against a point in space. 

A second test in November was targeted against an infrared emitting body (a 

star) to test the ability of the MHV to distinguish between its target and the 

background infrared emission of space. Both of these were considered to be 

successful. The third, and most important, test took place on 13 September 

1985; in this test, the complete system was launched against a target satellite. 

The MHV successfully intercepted the target.382 The Miniature Vehicle was 

destroyed by direct collision with the target at 45,000 feet per second (13,716 

mps). 

The F-I5-launched anti-satellite missile was a two-stage solid­

fuel rocket 17.75 ft (5.4m) long and weighed 2632lb (1194 kg). The first 

stage 17.6 in (6.9 cm) in diameter was based on the Boeing Short Range 

Attack Missile (SRAM). At the base are two small fixed fins and three large 

movable fins which control the vehicle during atmospheric ascent,383 The 

second stage had an Altair III rocket motor of the kind used as the fourth stage 

on the Scout launch vehicle. It was specially strengthened for its anti satellite 

role and was fitted with small hydrazine thrusters for attitude control. The 

second stage was 19.76 in (7.8cm) in diameter. At its forward end was the 

Miniature Vehicle, with its spin table and subsystems (such as the inertial 

reference unit, computer and cryogenic tank for cooling the infrared sensor). 

381Ibid.,32. 
382Stephen Kirby, The Militarisation of Space, 1987, 110 
383Ibid. 
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An inertial guidance unit provided control during powered flight until a 

specific point in space was reached,384 At this point, the Miniature Vehicle 

begins to search for its target. After second-stage burnout, it spins up and the 

target satellite was acquired. 

The F-15 launch aircraft itself required certain modifications. 

An electronic package replaced the 20mm ammunition container. There were 

wiring charges and a special centreline pylon which included a 

microprocessor, a communications line between the missile and aircraft, a 

back-up battery, electrical connections and a gas generator ejection system. 

The pilot's launch duties were minimal as he receives steering commands via 

the cockpit head up display. For most attack profiles, the ASAT was launched 

while the F-15 was in subsonic, straight and level flight For satellites in 

higher orbits, a supersonic climb would be used. This added speed to the 

ASAT and avoids the need for a sharp pull up which might overstress the 

missile. The launch was automatic with a 10 to 15 second window,385 

The F-15 ASAT has a number of advantages over a more 

conventional system. An F-15 could be flown to wherever necessary to 

accomplish an interception. A fixed-based ASAT, dependent on a large 

rocket, lacked such flexibility. As long as there are F-15s, ASA T missiles, 

supplies and means to function in comparison with a fixed-base ASA T, the air 

launched ASAT would be a candidate for attack during the early stages of an 

escalating war.386 It was economically feasible to build enough of the 

weapons to cope with a high enemy launch rate. 

In the mid-1980s Congress began constraining the US ASAT 

programme. This was due to the difference in ideology with regard to the 

weaponisation of space between the Democrat majority and Republican 

minority. The fiscal year 1986 appropriation procurement money was 

384Ibid. 
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significantly slashed and in fiscal years 1987 and 1988 Congress denied 

procurement funds completely. On December 19, 1985 a congressional ban 

prohibited any further tests of U.S. ASATs in space until and unless the 

Soviets tested its ASAT again. In fiscal years 19fr7 and 1988 Congress 

continued the ban.387 Indeed, an Office of Technology Assessment report 

highlighted the complexity of the ASA Tissue: 

In choosing between ASAT weapon development and arms 
control, one wishes to pursue that course which makes the 
greater contribution to U.S. national security. This is often 
characterised as a choice between developing a capability to 
destroy Soviet satellites while assuming U.S. satellites will also 
be at risk, or protecting U.S. satellites to some extent through 
arms control while forfeiting effective ASAT weapons. The 
better choice could, in principle, be identified by comparing the 
utility which the United States expects to derive from its 
military satellites with the disutility which the United States 
would expect to suffer from Soviet MILSATs during a conflict. 
Such a comparison - although possible in principle - is made 
exceedingly difficult by the number of conflict scenarios which 
must be considered and by the lack of consensus or offical 
declaration about the relative likelihood and undesirability of 
each seenario.388 

During the latter part of the Reagan administration Congress was unable to be 

convinced of the deterrent value of an ASAT. The infl uenee on Congress of 

the earlier Soviet initiative for banning weapons in space and the moratorium 

on testing of their own ASAT system cannot be discounted. In February 

1988, Secretary of Defence Carlucci announced the cancellation of the Air 

Force's F-15 ASAT programme citing the negative impact of the 

congressionally mandated ASAT test ban,389 

The Soviet ASAT Prof:ramme Durina the Cold War 
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The first indication that the Soviet Union was seriously 

developing an ASAT capability came in 1963-64 with the formation under the 

PVO-Strany air defence branch of a special anti-space defence detachment 

called PKO (Protivo Kosmicheskaya Oborona).390 The mission of this unit 

was to repel any attack emanating from outer space. 

The Soviet Union continued to proceed with an ASAT 

programme despite the cancellation of the United States Army ASAT 

programme in 1966 and the Air Force ASAT programme in 1970. The 

motivation for the Soviet anti satellite programme can be seen from its 

doctrinal concept of "anti-space defence." The Soviet Union in 1965 defined 

this concept in the following manner: 

The main purpose of anti-space defence is to destroy space 
systems used by the enemy for military purposes, in their 
orbits. The principal means of anti-space defence are special 
spacecraft and vehicles (for example, satellite interceptors), 
which may be controlled either from the ground or by special 
crews.391 

The Soviet view of the requirement for a satellite negation capability was 

similar to that of Generals White and Gavin had for a U.S. ASAT programme. 

The Soviet ASAT weapons used a 'hot-metal kill' weapons 

which was essentially an explosion in the vicinity of the target satellite which 

produced a spherical cloud of shredded metal expanding evenly in all 

directions.392 The use of a high explosive warhead, as opposed to a nuclear 

circumvented the Outer Space Treaty. However, the use of conventional 

means meant the ASAT had a narrow miss distance and had to pass closer to 

the target satellite for a successful kill. 

From October 1968 the Soviet Union had tested 20 satellite 

intercepts against Russian target spacecraft. In 16 of these tests the intercept 

390Nicholas L. Johnson, Soviet Military Strate2Y in Space, (London: Jane's 
Publishing Company, 1987), 139. 
391 USAF Series on Soviet Military Thought, no. 9, Dictionary of Basic 
Military Terms: A Soviet View, (Washington, D.C.: USGPO, 1972), 177. 
392Curtis Peebles, Battle for Space, (Dorset: Blandford Press, 1983), 102. 
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distance was deemed close enough for the mission to be termed a success.393 

The interceptor vehicle was able to close in on the target satellite within one 

or two orbits which demonstrated a quick reaction capability. The SS-9 

boosters which launched the antisatellite payloads were able to be wheeled 

from their shelters at the Tyuratan site and prepared for launch in less than 

ninety minutes,394 

The intention of the series of Soviet satellite testing starting in 

1968 only became known after six months had elapsed and the first full 

interceptor test had occurred.395 On October 19 1968 Cosmos 248 was put 

into orbit and on the following day Cosmos 249 was placed into an orbit that 

equated with the orbital plane and apogee of Cosmos 248. Indeed, within four 

hours a close high speed "flyby" took place. What was more significant was 

that Cosmos 249 was destroyed after the flypast. Though this was not the first 

occasion that Soviet satellites had been exploded in orbit its occurrence with 

the interception of another satellite was enough to suggest the initiation of a 

new type of activity.396 This was confirmed with the launch of Cosmos 252 

on November 1, 1968 when it performed almost identical manoeuvres to 

Cosmos 249, and exploded after passing close to Cosmos 248. 

The reason for the destruction of the interceptor was not clear. 

There were however two possible theories: 

The explosions of these two payloads could mean that they 
carried instrumentation and other devices the Russians did not 
want to leave in orbit for some future generation of curious 
inspectors of another nationality to find; or they could have 

393Clarence A. Robinson, Jr., "Antisatellite Weaponry and Possible Defence 
Technologies against Killer Satellites", in Uri Ra'anan & Robert L., 
pfaltzgraff, International Security Dimensions of Space, (Archon Books: 
Conneticut, 1984), 71. 
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been exercising the destruct mechanism, presumably at a safe 
distance so as not to destroy their own target.397 

Not until the 1983 edition of Soviet Military Power was official light shed on 

the matter. According to the report the Soviet ASAT detonates a pellet 

warhead near the target to effect a kill by damaging vital satellite 

components.398 

A two year cessation followed until on October 20, 1970 

Cosmos 373 was launched from Tyuratam into an unusual orbit with a high 

apogee. This orbit was subsequently modified into a circular orbit similar to 

the first target satellite Cosmos 248. Three days later Cosmos 374 was 

launched from Tyuratam, this interceptor satellite was manoeuvred to match 

the orbital altitude of Cosmos 373 at its perigee and a high-speed fly pass 

occurred.399 However, Cosmos 374 apparently conducted an unsuccessful 

two-revolution interception with Cosmos 373.400 The interceptor was then 

detonated. A week later the exercise was repeated using the same target 

satellite, but a new interceptor Cosmos 375 was used.401 

In 1971 the satellite interception tests began to differ from the 

previous tests in a number of ways. The target satellites were launched from 

Plesetsk in the Northwest of the Soviet Union instead of from Tyuratam, and 

were at a new inclination of 65.8 degrees. The launch vehicle, a modified SS-

5 intermediate range ballistic missile indicated that the target was significantly 

smaller than the earlier ones.402 The new series of tests began with Cosmos 

394 the target satellite, launched on February 9, 1971 and the interceptor 

satellite Cosmos 397 launched from Tyuratam sixteen days later.403 The 

397Charles S. Sheldon, "Soviet Military Space Activities" in Soviet Space 
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interceptor initially in low orbit manoeuvred to a higher altitude to undertake a 

similar perigee matching exercise with Cosmos 394. The interceptor satellite 

was detonated after the intercept. Unlike the previous intercepts, the intercept 

satellite was not used again for a second interception as was the case for all 

subsequent target satellites which were deemed successful. 

On March 19, 1971 a new target satellite Cosmos 400 was 

launched into a circular orbit, approximately 1,000 km, using a SS-5 booster 

from Plesetsk. The interceptor satellite, Cosmos 404 was launched from a SS-

9 from Tyuratam sixteen days later. This manoeuvred into a circular orbit 

similar to Cosmos 400. At the start of Cosmos 404's second revolution it was 

less than three minutes ahead of its target, and by the end of the third it was 

only one minute behind. With their orbital elements and hence their orbital 

velocities similar a much slower flyby was achieved which suggested that this 

mission was to test inspection equipment.404 Instead of being detonated 

Comos 404 was deorbited back to earth. Whereas the previous five ASAT 

tests had ended with the interceptor manoeuvring to a higher orbit and then 

exploding, Cosmos 404 performed a braking manoeuvre and re-entered the 

earth's atmosphere. 

On November 29,1971 Cosmos 459 was launched from 

Plesetsk into the lowest ever orbit by a SS-5launcher at approximately 250 

km at a 64.8 degree inclination. On December 3, 1971 Cosmos 462 was 

launched from Tyuratam into an unusual orbit and completed the familiar 

high-speed interception at their respective perigees.405 The interceptor 

satellite Cosmos 462 was detonated after the flyby. This interception was 

more demanding owing to the lower altitude, which due to the higher drag of 

the earth makes the prediction of the speed and the likely position of the target 

satellite more complex. This was the last test until they resumed in 1976. 

404Q. E. Perry, "Russian Hunter-Killer Satellite Experiments," 332. 
405Paui B. Stares, The Militarisation of Space, 139. 

153 



This first phase of testing demonstrated that the Soviet Union 

had a rudimentary yet significant anti satellite capability that threatened an 

important category of U.S. satellites. As one analyst observed: 

Within a period of eleven months the Russians had 
demonstrated their ability to place hunter spacecraft in the 
vicinity of targets with orbits characteristic of [U.S.] electronic 
ferrets, meteorological and navigation satellites and photo­
reconnaissance payloads.406 

The first four tests of the Soviet anti-satellite system had produced a fifty 

percent success rate which was not bad for the initial test phase of a major 

new weapons programme. The three successful tests in the following year 

raised the success rate to over seventy percent and probably signalled a Soviet 

ASAT initial operational capability. The 1971 tests more importantly 

demonstrated new characteristics, particularly a flexibility in attack 

geometry.407 

The Soviet anti-satellite system compared with the U.S. Thor­

based system had several superior capabilities. The system had considerable 

flexibility in its intercept trajectory, allowing attack from a number of 

directions and hence making countermeasures more difficult. 408 The non­

nuclear warhead eliminated any possible collateral damage from a nuclear 

detonation which was used in the U.S. system. The reach of the Soviet system 

had demonstrated that U.S. military satellites in orbits below 1,000 kIn were 

vulnerable. The Soviet ASAT used the SS-9 as a launcher which was 

probably chosen because there was an abundant supply since it had become 

out of service. This was deployed in large numbers in the southern part of the 

Soviet Union which meant that many U.S. satellites could have potentially 

been negated in a short space of time.409 Although refitting the payloads 

4060. E. Perry, "Russian Hunter-Killer Satellite Experiments," 333. 
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would not have been that easy. The ASAT SS-9 needed to have special 

facilities. 

The Soviet ASAT system did possess some significant 

limitations. During the tests the interceptors had been placed in orbits 

coplanar with their targets which meant that an ASAT could be launched at a 

specific target only twice each day from a given launch site.410 The flight 

time of the interceptors was in excess of three hours which could allow the 

target satellite an amount of time to deploy countermeasures. A further 

constraint of the coplanar attack was the inability to intercept satellites in 

inclinations below forty-five degrees, which ruled out attacks on U.S. manned 

spacecraft and other NASA satellites.411 Finally, most U.S. satellites were in 

orbits above 1,000 km including the early warning and communication 

satellites. 

The Soviet anti-satellite tests entered a self-imposed 

moratorium coincident with the birth of detente and the signing of the SALT I 

accords. Although at the end of September 1972 Cosmos 521 was launched 

from Plesetsk into an orbit characteristic of a target satellite for a future ASAT 

test, it was never intercepted. 

The Resumption of Soviet ASAT Testin2 

The Soviet decision to resume ASAT testing in 1976 was 

multipurpose. The show of resolve displayed by the testing might have 

brought the United States back to the bargaining table with new concessions, 

as the SALT II negotiations were underway, especially since the United 

States' ASAT system had been dismantled. Also, if the SALT II process was 

abandoned with a consequent rise in international tension a Soviet operational 

anti-satellite system might be required. The four year cessation in testing had 

41OIbid. 
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also allowed Soviet engineers time to design new ASAT hardware and 

operationaloptions.412 These would have to be tested before being adopted 

into a fully established system. 

On February 12, 1976 a target satellite Cosmos 803 was 

launched from Plesetsk on a SS-5 into an orbit at an inclination of 66 degrees. 

Four days later Cosmos 804 the interceptor satellite was launched from 

Tyuratam into a more eccentric orbit at an inclination of 65.1 degrees. After 

several manoeuvres its orbit was changed and its inclination altered to that of 

Cosmos 803, with the interception taking place over the Soviet Union.413 

However, this test was deemed to have been a failure since the miss distance 

between the satellites was around eighty nautical miles and the interceptor 

satellite was unusually brought back to earth. Cosmos 803 was again used as 

a target satellite on April 13, 1976 when Cosmos 814 was launched from 

Tyuratam within four minutes of Cosmos 803 passing over the launch site. 

Tracking data showed the Cosmos 814 interceptor in an initial 297 by 72-mile 

orbit, which was lower than the target's 385 by 340-mile orbit. This lower 

orbit meant that Cosmos 814 gained on its target. Once it had caught up in 

this manner, Cosmos 814 fired its on-board engine and assuming an elliptical 

orbit made a fast flyby.414 From launch to interception had taken 42 minutes. 

The appearance of the 'Pop Up' profile required less than one orbit from 

launch to interception and provided a fast reaction capability. Between 1976-

77 the new technique was tested in a variety of circumstances. It was tested 

against a target in a medium-altitude orbit. a highly elliptical orbit and a low 

elliptical orbit. Each test imparted different demands on the interceptor.415 

The Soviets had demonstrated a significant new enhancement of the system 

with the time from launch to intercept was cut in half. Thus an intended target 

411Ibid. 
412Nicholas L. Johnson, Soviet Military Strate~y in Space, 148. 
413Paul B. Stares, The Militarisation of Space, p.143. 
414Curtis Peebles, Battle for Space, 107. 
415Ibid., 109. 

156 



would receive less warning time of an attack and might not be able to employ 

countermeasures. 

On July 8, 1976 Cosmos 839 was launched but was placed in a 

much higher orbit than previous target satellites. The lowest point of the orbit 

was nearly 1,000 km above the Earth's surface, while the apogee reached an 

altitude of 2,I00km. An interceptor satellite Cosmos 843 was launched on 

July 21 but it was deemed to have failed to have reached the required height 

and re-entered the atmosphere afterwards. However, it was possible that it 

may not have been a failure and that the interceptor could have manoeuvred 

close to the target shortly after launch and been recovered in less that one 

revolution.416 

The Soviet Union reverted to the rapid flypast interception 

followed by the destruction of the interceptor satellite. This took place on 

December 9,1976 with the launch of Cosmos 886 the target satellite and 

Cosmos 886 the interceptor satellite launched on December 27 of that year.417 

There had been four attempted intercepts in 1976, although some of them may 

have been failures it was the highest number of tests in anyone year. A 

further four tests beginning in May were conducted in 1977. Further 

information regarding the Soviet satellite interceptor came to light. Its 

dimensions were between 15 to 20 feet in length, 5 feet in diameter, and 

weighed around 2.5 tons. It had two main boosters for manoeuvring in space. 

It was noted that the Soviets had been experimenting with a new guidance 

system. Whereas previous interceptors used a radar homing system, a new 

optical infra-red sensor was used for the Cosmos 880/866 intercept on 

December 27, 1976 possibly in anticipation of U.S. countermeasures.418 

The anti-satellite interceptors prior to Cosmos 886 used a radar 

seeker to acquire and to track the target satellite as they moved in to simulate 
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the intercept. Cosmos 886 used a new sensor which relied on reflected 

sunlight or possibly the infra-red emissions of the target satellite to serve as 

the homing device.419 There were two principal advantages of an acquisition 

and tracking sensor of this type. Optical-thermal sensing systems are typically 

much lighter and compact and require less electrical power than radar. More 

importantly, optical-thermal sensors are harder to counteract. Radar seekers 

can be jammed by a range of electronic techniques whereas decoys are often 

required to fool sensors which operate in the visible or near-visible portion of 

the spectrum.420 

The April 1976 test was reported by Aviation Week & Space 

Technology. This article gave readiness details of the system. It reported that 

between 1972 and 1975 observations had been made of ground exercises 

which included SS-9s with anti satellite payloads.421 

On May 19, 1977 Cosmos 909 was launched from Plesetsk into 

a highly elliptical orbit at an inclination of 66 degrees. Four days later 

Cosmos 910 the interceptor satellite was launched from Tyuratam into an 

orbit with the same inclination. Instead of a fast flyby interception occurring 

the interceptor satellite returned to earth within one revolution. This was 

initially interpreted as a failure. However, when on June 17, 1977 another 

interceptor, Cosmos 918, was launched against the previous target, Cosmos 

909, a new method of interception was apparent. Cosmos 918 was initially 

launched into 197 x 124 km orbit at the same inclination as the target satellite, 

but in a rapid manoeuvre, the interceptor suddenly "popped up" to pass the 

target satellite at its apogee.422 In the same movement, the interceptor 

returned to earth. This demonstrated a greater degree of flexibility in the use 
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of the Soviet antisatellite system and a capability to intercept satellites at 

higher altitudes.423 This method was again used against the target satellite 

Cosmos 959 on October 21, 1977. Cosmos %1 was launched five days later 

and within three hours performed a low-orbit demonstration test of the high 

orbit pop up technique at an altitude of 150km.424 

The back-to-back tests of Cosmos 918 and %1 further 

expanded the capabilities of the Soviet ASAT. The new orbital intercept 

extremes of a maximum of 1,575 km and a minimum 150 km easily covered 

U.S. low-altitude satellites. In addition, one test demonstrated a two-

revolution intercept whilst another fulfilled its intercept injust one revolution. 

This flexibility would have made U.S. decisions of what countermeasures to 

employ and when to activate more difficult. Countermeasures employed to 

combat a two-revolution intercept would be inadequate if the ASAT arrives 

after one orbit. Equally if the activation of the evasive manoeuvres or decoys 

against an anticipated one-revolution intercept, then the intercept occurs an 

hour and a half later. The decoys may have either dispersed beyond effective 

limits or may have exhausted their energy sources.42S 

The Soviets then reverted back to the earlier intercept method 

followed by the detonation of the interceptor vehicle. On December 13, 1977 

Cosmos 967 was launched from Plesetsk with the interceptor Cosmos 970 

following on December 21. On this occasion a slow flypast was completed 

after the original orbit of the interceptor had become circular. The interceptor 

vehicle was destroyed afterwards. On May 19, 1978 Cosmos 1009 was 

launched from Tyuratam and manoeuvred for a close inspection of Cosmos 

967 before returning to earth. This was the last test in the series before the 

first round of anti satellite arms control negotiations in Helsinki.426 Testing 
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resumed after it became apparent that the limitation talks would not continue 

after the Soviet Union had invaded Afghanistan in 1980. 

Since 1968 there had been three distinct types of satellite 

interception. The fast flypast, the slow flypast and the "pop up" technique. 

While U.S. satellites in low earth orbit were considered vulnerable, the Soviet 

system had not demonstrated an ability to attack geostationary orbits which 

contained the early warning satellites and communication satellites. 

The Soviet ASAT programme moved into an engineering and 

development testing proceeding at the rate of one flight per year during 1978-

1982. The original radar-guided ASAT interceptor was capable of intercepts 

to about 5,000 km using a one or two-revolution trajectory.427 The primary 

Soviet difficulty focused on the development of the optical-thermal guided 

weapon. This device was tested between 1978 and 1982 against targets in 

roughly circular orbits of 1,000 km altitude, and all four appear to have been 

unsuccessful. On April 18, 1980 Cosmos 1174 intercepted Cosmos 1171 

which had been launched on April 3. This test was deemed a failure since the 

interceptor did not pass closer than the 8km which was considered to be the 

lethal radius of its shrapnel warhead.428 The test in 1981, Cosmos 1243, 

against the target satellite Cosmos 1241 indicated that there had been a 

possible close encounter but there was reason to believe that the intercept was 

not completely successful. A month later a new interceptor Cosmos 1258 and 

believed to have been radar-guided, made an intercept against the same target, 

Cosmos 1241. No target had been engaged twice when the original attempt 

had been successful. The reversion back to a radar-guided ASAT probably 

reflected the consternation after the four failures with the optical-thermal 

system.429 The Cosmos 1258 intercept was deemed a success. 
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The June 1982 ASAT test was the twentieth Soviet orbital 

testing in fourteen years. The target satellite Cosmos 1375 was placed in a 

circular orbit of 1,000 km the same as the previous five tests. On June 18, 

Cosmos 1379 the intercept satellite was launched on a two-revolution 

intercept. Despite the initial accurate orbital manoeuvres the fuse failed to fire 

on time and the intercept failed.43o The significance of this test was that 

Cosmos 1379 was part of a simulated exercise during which front-line 

strategic and tactical weapon systems were tested. It included ICBM, SLBM 

and IRBM firings, and also ABM engagements against dedicated targets. 

Also, the command, control and communications (C3) networks were tested in 

a simulated wartime environment along with the support radars (Hen House, 

Dog House, Cat House and Try Add). In the space sector of this exercise the 

launch of two Soviet satellites, one photo-reconnaissance from Tyuratam and 

one navigation from Plesetsk, was made between the launch of Cosmos 1379 

and its attempted intercept of Cosmos 1375.431 Prior to this no space launch 

had occurred during an ASAT test or from Tyuratam. The space launches 

may have imitated the orbiting of replacements for those destroyed by the 

United States during the simulated conflict.432 

The Soviet ASAT system was operational in 1971. This was 

not confirmed until 1984, as prior to this it was believed to have become 

operational in 1977.433 There were attempts to link operational intentions to 

the fact that since 1971 Soviet ASA T tests occurred at an inclinati on of 65.8 

degrees and hence were aimed towards Chinese satellites. The case was made 

since Chinese satellites are flown nearer this inclination than U.S. satellites, 

and the first Chinese satellite appeared in 1970. Indeed, one commentator has 
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argued that the Soviet interceptor tests followed both of the first two Chinese 

launches of satellites in April 1970 and March 1971. In addition the 

inclination of the interceptor was similar to that of Chinese satellites, 

suggesting that the intended target was the Chinese satellites.434 However, the 

inclination of 68.5 degrees was a consequence of launching the target from 

Plesetsk (Tyuratam no longer had the facility to launch the SS-5 derived space 

vehicle), the launching of the interceptor from Tyuratam (until 1977 Plesetsk 

did not have a facility to launch the SS-9 derived space vehicle) and certain 

range and safety intercept restrictions.435 The Soviet ASAT performed 

coplanar intercepts and subsequently the targets and ASATs had to orbit the 

Earth at the same inclination. The highest inclination launch from Tyuratam 

was 73.4 degrees and the lowest inclination launch possible from Plesetsk was 

62.8 degrees, so the ASAT inclination had to fall within this.436 The only 

common inclinations flown from each site have been 62.8 degrees, 65 degrees 

and 65.8 degrees. However, no characteristic of the Soviet ASAT was 

dependent upon orbital inclination, that is the launch azimuth, since this factor 

does not affect the intercept geometry. Therefore, the linkage between the 

Soviet ASAT and the Chinese "space threat" was misleading.437 In addition, 

the Soviet ASAT programme was developed and tested before the first 

Chinese satellite flew. 

The Search for ASAT Arms Control 

The first notification that the Carter administration was 

seriously considering ASAT arms control and had proposed the issue with the 

p67-68. The Soviet Military Power 1984 24 and Soviet Military Power 1985 
55 declared that the Soviet ASAT was operational in 1971. 
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Soviet Union came at a press briefing by President Carter on March 9, 1977 

w here he announced: 

I have proposed both directly and indirectly to the Soviet 
Union, publicly and privately, that we try to identify those 
items on which there is relatively close agreement - not 
completely yet, because details are very difficult on occasion. 
But I have for instance, suggested we forego the opportunity to 
arm satellite bodies, and also to forego the opportunity to 
destroy observation satellites.438 

The issue was raised again by Secretary of State Vance on his visit to Moscow 

in March of that year. Although not the primary focus of the visit, both the 

Arms Control Disarmament Agency and State Department had prepared 

briefing papers that outlined a range of anti satellite arms control options. At 

the press conference following the meeting on March 30, Secretary of State 

Vance announced that both sides had agreed to set up working groups to 

discuss specific areas of arms limitation, including one for antisatellite 

weapons.439 Prior to the meeting in Moscow, President Carter had issued 

Presidential Review Memorandum PRMlNSC-23 that directed the recently 

created NSC Policy Review Committee to review existing policy and 

formulate overall principles to guide U.S. space activities.440 

The Policy Review Committee worked on long-term issues and 

comprised of cabinet-rank officials from the relevant departments. However, 

due to the sensitive nature of the anti satellite issue an ad hoc Antisatellite 

Working Group made up of representatives from the State Department, DoD, 

CIA, JCS and ACDA and chaired by the Walter Slocombe (Principal Deputy 

Assistant Secretary for International Security Affairs) was set up. This group 

was separated from the main PRM-23 group to discuss ASAT related 

438Press Conference of President Carter, Washington, D.C., March 9, 1977, 
reproduced in Roger Labrie, ed., SALT Handbook: Key Documents and 
Issues, (American Enterprise Institute, Washington, D.C., 1979),423. 
439Press Conference of Secretary of State Vance, Moscow, March 30, 1977 in 
Labrie, SALT Handbook: Key Documents and Issues, 429. 
440White House Press Release, "Description of a Presidential Directive on 
National Space Policy" (The White House, June 20, 1978). 
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issues.441 The ASAT Working Group, as a result of President Carter's interest 

in antisatellite arms control, discussed U.S. negotiating strategy and its 

relationship to the U.S. ASAT programme. None of the group wanted to 

curtail the programme, yet neither did they support a crash programme. 

Instead the group favoured the development of the U.S. programme in an 

orderly way that would facilitate the arms control process with the Soviet 

Union.442 The group formulated the policy that the prospect of a U.S. ASAT 

capability would provide an incentive for the Soviet Union to negotiate, and 

would provide leverage during the negotiations. In addition, if an acceptable 

agreement proved elusive, the United States would have an ASAT capability. 

The question of what form of limitations the United States 

should pursue caused the most disagreement within the Working Group. The 

Department of Defence initially favoured the complete dismantling of the 

Soviet ASAT system, but as a result of either growing scepticism about the 

verifiability of a comprehensive ban, or a desire to maintain some ASAT 

capability for the United States it favoured reaching a "rules of the road" 

agreement that would ban hostile acts in space.443 However, the State 

Department and ACDA were more optimistic of a ban on testing and 

deployment. On September 3, 1977 the ASAT Working Group presented a 

range of arms control options to the President and on September 23 President 

Carter indicated his preference for comprehensive limits in the PRMlNSC-23 

Decision Paper. The new Director of Defence Research and Engineering, 

William Perry summarised the directive at the defence budget hearings in 

1977: 

The PRMlNSC-23 Decision Paper dated September 23, 1977, 
requires that we seek a comprehensive ASA T agreement 
prohibiting testing in space, deployment and use of AST 
capability ... To reduce the possibilty of a future space conflict, 
the President has directed that we seek an effective and 

441Paul Stares, The Militarisation of Space, 182. 
442Ibid., 183. 
443Ibid., 184. 
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adequately verifiable ban on anti-satellite systems with the 
Soviets. As a consequence of this decision an ineragency 
group - of which DoD is a part - has been making the necessary 
preparations for negotiating with the Soviets.444 

The Presidential Directive's national security components 

remain classified, although the press release gave some indication of what had 

been decided: 

... The United States finds itself under increasing pressure to 
field an anti satellite capability of its own in response to Soviet 
activities in this area. By exercising mutual restraint, the 
United States and the Soviet Union have an opportunity at this 
early juncture to stop an unhealthy arms competition in space 
before the competition develops a momentum of its own. The 
two countries have commenced bilateral discussions on 
limiting certain activities directed against space objects, which 
we anticipate will be consistent with the overall US goal of 
maintaining any nation's right of passage through and 
operations in space without intetference. While the United 
States seeks verifiable comprehensive limits on antisatellite 
capabilities, in the absence of such an agreement, the United 
States will vigourously pursue development of its own 
capabilities. The U.S. space defence programme shall include 
an integrated attack warning, notification, verification and 
contingency reaction capability which can effectively detect 
and react to threats to U.S. Space Systems.445 

The press release was an offer of further U.S. ASAT restraint in return for 

reciprocal action from the Soviet Union. There was also a threat of a U.S. 

space defence programme if the Soviet Union failed to conform. 

Once President Carter had expressed his preference for 

comprehensive limits on anti satellites with PRMlNSC-23 the NSC began 

preparations for the negotiations with the Soviets. An Antisatellite 

Negotiating Working Group was established, although the departments 

represented were the same as the previous ASAT Working Group and as a 

result its membership was virtually identical. However, although PRM/NSC-

23 had called for comprehensive limits on ASAT testing and deployment it 

444U.S. Congress, House, Subcommittee of the Committee on Appropriations, 
Department of Defence Appropriations for 1979, Hearings, 95th Congress, 
2nd Session (1978), Part 3, 726-7, quoted in Paul Stares, The Militarisation of 
Space, 184. 
445White House Press Release, "Description of a Presidential Directive on 
National Space Policy" (The White House, June 20, 1978). 
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had not specified how this was going to be achieved. The most important 

problem that arose was what activities and devices were to be prohibited. 

There was a large grey area over what systems constituted an anti satellite 

weapon. Electronic jammers and dual capable systems such as ABMs and 

ICBMs could all be used as a potential ASAT weapon. The Soviet Galosh 

exoatmospheric ABM system had a rudimentary ASAT capability.446 A 

further important issue was how could a treaty prohibiting antisatellite 

weapons be verified. As the discussions continued the group became divided. 

The Defence Department became convinced that a comprehensive agreement 

would not be possible nor desirable. The principal coalitions were ACDA and 

the State Department favouring a comprehensive prohibition and the Defence 

Department and the Joint Chiefs of Staff against such an agreement.447 

The Defence Department believed that the Soviet's dedicated 

ASAT weapon would be impossible to verify since the SS-9 booster was used 

for other missions, notably for launching ocean reconnaissance satellites. The 

argument that the Soviets would not have confidence in using a covertly 

deployed ASAT system because it had not been tested was countered by the 

fact there were ways to disguise an ASAT test under the cover of activities 

such as spacecraft docking.448 The State Department and ACDA on the other 

hand believed that the benefits of reaching an agreement which would curb 

anti satellite systems outweighed the risks of covert Soviet ASAT 

deployments. However, by March 1978, President Carter appeared to have 

become impatient with the negotiating group's division and decided to initiate 

formal discussions with the Soviet Union. 

On June 8 of that year, talks began in Helsinki in the search for 

a comprehensive ban on ASAT weapons. During the first round of talks the 

U.S. delegation was headed by ACDA director Paul Warnke, whose position 

446Paul Stares, The Militarisation of Space, 194. 
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was to explore the extent of Soviet interest and thinking on the issue of ASAT 

arms control. The United States began the negotiations by proposing a 

complete prohibition of anti satellite weapons. However, it appeared that the 

Soviet delegation had not given serious thought to anti satellite arms control 

prior to the talks and subsequently asked for more time to consult with 

Moscow.449 In addition to the prohibition of anti satellite weapons, the U.S. 

delegation explored various interim agreements which included a moratorium 

on the testing of anti satellite systems and a "non-interference" agreement. 

The Soviet delegation, headed by Oleg Khlestov, Head of the Treaty and 

Legal Affairs division of the Foreign Ministry wanted a guarantee from the 

United States that the space shuttle would not be used as an antisatellite 

weapon. However, the United States delegation had been ordered in advance 

to keep the space shuttle as a non-negotiable subject.450 

The next set of talks began on January 16, 1979 in Berne. The 

United States delegation sought from the Soviet delegation the range of 

possible agreements. It became apparent that the Soviets were willing to 

discuss a moratorium on anitsatellite testing. They were not prepared to 

discuss the dismantlement of their anti satellite system. This position would 

have left the Soviets with their anti satellite capability intact whilst the United 

States would not have been permitted to develop its own system on a par with 

the Soviet system. It was therefore unacceptable to the United States' 

delegation. The only common ground was a non-use agreement.451 However, 

there were problems with this too. The Soviet position was that the non-use 

would apply only to U.S. and Soviet satellites leaving allied satellites which 

were vital to NATO vulnerable. The Soviets also persisted with their 

objections to the space shuttle. 

449Ibid., 196. 
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The third set of talks began on April 23, 1979 in Vienna and 

subsequently turned out to be the final talks. The combination of the Soviets' 

unwillingness to dismantle their satellite interceptor and the Defence 

Department's opposition to a comprehensive agreement, led the U.S. 

delegation to compose a two-stage strategy. The United States would seek a 

no-use agreement possibly combined with a moratorium on anti satellite 

testing in the short term to be followed in the long run with an agreement to 

prohibit the hardware.452 Progress was made during the talks of a no-use 

treaty and a test moratorium was discussed, with the United States in favour of 

a short term moratorium and the Soviet Union in favour of a longer term one 

for reasons discussed above. However, further progress was prevented in the 

redrafting of a treaty regarding no-use by the Soviets' repeated objections to 

the space shuttle and their desire to restict a no-use agreement to only U.S. 

and Soviet satellites. In addition to this, the Soviets also reserved the right to 

circumvent a "no-use" agreement if "hostile or pernicious" acts by a foreign 

satellite infringed their national sovereignty. This was interpreted as a Soviet 

wish to prevent the potential use of direct broadcasting satellites for 

propaganda purposes.453 

This round of talks was adjourned with the prospect of a fourth 

to be held in the Autumn. However, further talks were delayed by the pursuit 

of SALT II discussions which were occurring and became the overriding 

priority of the Carter administration. Some officials in the Carter 

administration felt that the Joint Chiefs of Staff's support for SALT II might 

be at stake if they pushed too hard for an anti satellite agreement. The ensuing 

delay to the negotiations and the Soviet invasion of Afghanistan in December 

1979 meant that any notion of an ASAT agreement was thwarted. There were 

a number of attempts within the administration in 1980 to reconvene the 

negotiations, mainly from within the State Department and ACDA and the 

452Ibid. 
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Soviets too informally showed some interest in the resumption of talks. 

However, with Soviet ASAT testing resuming on April 3, 1980 the Carter 

administration gave up any hope of an agreement before the U.S. presidential 

elections in that year. The subsequent election of President Reagan brought 

U.S. interest in an ASAT arms control treaty to an end. 

The US Antisatellite Prof:ramme Since The End of the Cold War 

The demise of the Soviet Union did not seem to have a 

corresponding effect on antisateIIite proposals in the United States. Proposals 

in the early 1990s were argued from the Cold War premises which had 

dominated the debate since the issue arose in the Kennedy Administration. 

These premises were founded on the "space as a sanctuary" argument, that 

antisateIIites would undermine strategic stability and the argument that an 

arms race in space would occur. The flaw in these premises was that the arms 

race in space issue combined with strategic stability were inextricably linked 

with a fully fledged adversary to maintain this relationship; with the 

disintegration of the Soviet Union this relationship disappeared. The Gulf 

War in 1990-91 also changed the equation with the realisation of the 

importance of space in warfighting during the campaign. and the possible 

effects if these assets were threatened. 

The strategic arguments that had dominated the earlier ASAT 

debates began to dissipate in the post Cold War and post Gulf War. except in 

the purist position of supporting space as a sanctuary. However they were 

replaced by other concerns. The Clinton Administration let its opposition to 

military space programmes be known both in words and actions.454 ASAT 

proponents including retired Air Force General Charles Homer and Secretary 

453Ibid., 199. 
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of the Air Force attempted to raise the ASAT issue as one that needed 

addressing.455 This was met with considerable opposition from the Clinton 

Administration which followed the space sanctuary view and did not support 

the notion of a requirement for ASAT weapons. In particular, the Clinton 

Administration resisted the Army's Kinetic Energy Anti-satellite (KE-

ASAT).456 

However strong Congressional support, through Senator Bob 

Smith, has backed military space programmes and kept some of them in 

existence in the face of opposition from both the Clinton Administration and 

intra-service ambivalence. For example, Congress approved $30 million in 

1996 for funds for KE-ASAT but this funding was rescinded by President 

Clinton. Congress rejected that action on June 9, 1996 by witholding money 

from some of the administration's favoured projects.457 However with the FY 

1998 budget Clinton vetoed specific programmes from the budget which 

included the KE-ASAT, and cut $38 million from the project. Congress 

however managed to keep the KE-ASAT programme going and in May 1998, 

KE-ASA T scientist Mark Fisher stated that: "If there's money available we 

could conduct a proof of principle flight within 18 months. I would need $65 

million to do two flight tests."458 There were funds available in 1999 but this 

was from the previous year's funding. A request for an infusion of $41m for 

the FYOO budget was requested to keep the programme going although this 

was subject to political opposition.459 
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The Mid Infrared Advanced Chemical Laser (MIRACL) in 

existence at White Sands testing range in New Mexico is perhaps closer to 

deployment than the KE-ASAT. It was originally an SDI anti-missile 

programme, but is in the process of being adapted into a laser for use against 

satellites. In addition to MIRACL the Pentagon is working on both excimer 

and free-electron lasers as ground-based ASAT systems.460 These directed 

energy systems are able to respond in a more timely manner that kinetic 

energy systems. On October 17, 1997 the U.S. Army Space & Missile 

Defence Command used the Mid-Infrared Advanced Chemical Laser 

(MIRACL) ground based laser to illuminate the MSTI-3 (Miniature Sensor 

Technology Integration) satellite in what was a test of satellite 

vulnerability.461 The target satellite the MSTI-3 which was in a 265 miles 

circular polar orbit carried a mid-infrared, near-infrared, and visual focal plane 

array with a telescope and had finished its intended mission. The MlRACL 

used various power levels on the target satellite when it was 60-70 degrees 

above the horizon. The satellite and its sensors were not damaged since the 

intention was to test the level at which the laser caused the degradation of the 

sensor.462 The MlRACL used excited deuterium fluoride molecules to 

produce 3.8 micron wavelength light for good atmospheric transmission. The 

power output is around 2 megawatts. The beam was aimed by the Hughes Sea 

Ute beam diretctor.463 

Defence Department Officials have been reluctant to provide 

information regarding what was obtained from the test firing. which included 

lasings by MlRACL and a low-power chemicallaser.464 The test cost about 

$2million, with MlRACL operations running about $6,000 per second. Two 

460Joan Johnson-Freese, 26. 
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bursts from the laser struck a sensor array on the MSTI-3 satellite. One burst 

was an initial one second firing to calibrate the laser's location on the 

satellite's body. The second beam was a 10 second burst, which triggered the 

sensors and relayed data back to the ground tracking and monitoring 

stations.465 The Army experienced problems with the test which curtailed its 

effectiveness. Telemetry from MSTI-3 that was supposed to provide 

information about the test was never received. This information was to 

identify the power levels at which the MSTI sensors were blinded. The aim 

was not to damage the sensors but to temporarily blind them. A further 

problem that occurred during the testing was a shockwave in the laser cavity 

that damaged the MlRACL during its operation.466 The satellite lasing was 

one of several initiatives the Army was considering in 1997. It is also 

conducting simulations to determine the effectiveness of other anti satellite 

weapons. 

The MlRACL testing became the fulcrum of the debate on the 

issue of space control. The goal of space control has long been a part of the 

United States National Military Strategy, however, that did not include an 

anti-satellite capability. The Pentagon under the Clinton Administration did 

not consider the development of anti satellite weapons a priority. This test 

therefore was extremely controversial. The test was designed to measure the 

vulnerability of U.S. satellites to laser attack, but at the same time it was able 

to measure MIRACL's potential use as an emergency anti-satellite weapon. 

Indeed, it has been claimed that MlRACL and its associated beam director has 

had an ASA T mission since the mid-l980s and has had a contingency mission 

to negate satellites harmful to U.S. forces.467 
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The testing which followed the lasing of the satellite has been 

focused on the SeaLite Beam Director (SLBD) which is designed to track 

targets and help the laser beam target them. The SLBD was originally 

designed to track tactical targets such as aircraft and missiles, but 

improvements have increased the beam director's accuracy to enable it to track 

space objects. Although, the testing has not involved firing the MlRACL 

laser it has been oriented toward improving the overall system performance 

and operability. Indeed recent tests have been conducted on the task of 

keeping a laser focused on a target in space. In order to solve this problem, a 

target with the correct type of reflectors was required to gauge the 

effectiveness of the tests. The only available target with the required infrared 

"retroreflectors" is a U.S. satellite, the Low-Power Atmospheric 

Compensation Experiment (LACE). This is a "dead" satellite which enables 

LACE- the beam, to track it.468 

The beam director uses a technique known as a 2-D conical 

scan (Conscan) which involves moving the laser beam in a circle until it 

reflects light off the target back to the ground. Once the target is located, the 

beam director's boresight loop enables operators to keep the laser pinpointed 

on the target for as long as required. The Conscan experiments are designed 

to verify that the beam director can assist with reliable initial positioning and 

maintenance of a focused spot on an object. On March 24, 1998 the Army 

conducted its first active control scan boresight corrections using a satellite 

target which involved the beam director and the Low-Power Chemical Laser, 

a satellite tracking beam. This was referred to as the Data Collection 

Experiment (FY -98 DCE).469 The beam director tracked the LACE satellite at 

a distance of 550 kilometres and propagated the low-power laser beam 

(around 32 watts). The return energy was detected above 50 degrees in 

468Ibid. 
469Ibid. 

173 



elevation, the lower elevation limit of the return off the LACE comer cube 

reflectors, and a Conscan track loop was closed. 

A U.S. Defence Department directive (DOD I 3100.11) is the 

driving force behind the world's satellites being evaluated for their 

vulnerability to lasers. The work is being undertaken by the Satellite 

Assessment Centre of the Air Force Research Laboratory's Directed Energy 

Directorate. The work is being undertaken in response to the new Defence 

directive which reflects two factors: there is an increasing number of satellites 

in space; and some of these are particularly vulnerable to laser radiation.47o 

The Satellite Assessment Centre compiles detailed satellite intelligence 

coupled with laser effects testing on actual spacecraft components and 

materials to build high-fidelity computer models of foreign and domestic 

satellites. Using these models, the safe levels of laser illumination for a 

particular satellite are determined.471 Another factor which is measured is the 

operation and orientation of particular satellites in relation to the proposed 

laser scenario. To help minimise costs the centre is developing software 

upgrades that will provide U.S. Space Command the ability to screen satellites 

in-house. This software includes a centrally developed satellite vulnerability 

database that can perfonn predictive avoidance analysis as situations arise. 

A further potential antisatellite system is the Airborne Laser. 

This is a modified Boeing 747 that will have the ability to fire directed energy 

at potential targets. A latent capability exists in using the Airborne Laser as an 

antisatellite weapon. The primary problem in using the ABL as an ASAT 

weapon arises from the use of infrared technology to track targets and cue the 

laser.472 This requires a bright infrared reflection from the target. To use the 
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ABL in an ASAT mission role an active system such as radar would have to 

be used to detect the satellites. There is also a difference of opinion whether 

the deconfliction system in the development for the ABL would be able to be 

incorporated in an ASAT role. The deconfliction process is used to ensure 

that the long-range radar does not intentionally hit an aircraft or satellite in 

front of or behind the target. At present Pentagon officials are not interested 

in developing the technology required for the ABL to be able to operate as an 

ASA T weapon. However, Air Force and aerospace industry officials believe 

that in the future the ABL may be given the task of intercepting satellites 

within 200 miles of the Earth's surface. It can be assumed that the ABL could 

destroy most low-Earth orbit satellites given its ability to deploy to a precise 

location that the satellites must fly over. The ABL is seen as a competitor to 

the congressionally supported Army programme that is developing a ground­

based ASAT capability designed upon an advanced kinetic-kill vehic1e.473 

The internal prioritisation given to these programmes was 

initially not high. The particular importance given by the military's policy and 

programmes can be determined by whether or not they appear in the Five 

Year Development Plan (FYDP) from which the services plan and what 

organisation takes the lead. When funds are unrequested by DOD or the 

individual services it can be assumed that the programmes are rogues rather 

than mainstream priorities. In this instance the programmes were advocated 

from Congress, in particular the Senate, rather than the services themselves.474 

The rationale behind the acquisition of a US ASA T weapon 

system is that obtaining a proved means of disabling a satellite will discourage 

other countries from relying on them too heavily. The testing of an ASAT 

system would allow the military the confidence that it would be able to 

control the use made of space by future adversaries. It is this argument that 
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weighs heavily in the thinking of the U.S. military and is vital for its future 

military operations. 

Russian ASAT activities since the end of the Cold War 

The attitude to ASA T weapons in Russia has often be 

categorised as a response to U.S. ASAT developments combined with a 

response to US ballistic missile defence efforts. Whether this is just rhetoric 

or is part of a wider development for Russia to continue to develop its ASAT 

capabilities is hard to determine. What can be said with some certainty is that 

Russia has carried out some activities with regard to ASAT weapons as the 

following demonstrates. 

There have been reports of testing in Russia of a high altitude 

weapon which fired off an electromagnetic pulse or EMP that is similar to 

bursts caused by nuclear blasts.475 This has the ability to disrupt a satellites' 

functioning. This test was seen as part of Russia's efforts to improve its anti­

satellite weapons technology. However due to the indiscriminate nature of 

EMP, directional weapons need to be used. Other activities in Russia are 

related to reports of a Russian air launched ASAT capability similar to the 

U.S. developed F-15 miniature homing vehicle developed in the late 198Os. It 

was reported that a Russian Mikoyan MiG-31 was observed to be carrying an 

anti satellite weapon on its centre under fuselage stores position.476 The MiG-

31 which was primarily designed as a high-altitude,long range interceptor 

was modified slightly for its role as an ASAT carrier. Although these two 

reports do not constitute a concerted ASAT development plan, combined with 

the previous rigorous ASAT development they highlight the fact that Russia is 

still concerned with the issue of ASATs. 
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Conclusion 

This chapter has highlighted the Soviet ASAT development of 

its co-orbital attack capability. The rigorous ASAT development and testing 

enabled the Soviet Union to have a reliable operational capability probable 

from the mid-1970s onwards. Indeed, the Soviets tested their ASAT 

capability on over twenty occasions against target satellites in varying orbits 

and inclinations and operated numerous attack profiles. There can be little 

doubt that the intended targets for this capability were U.S. and NATO 

satellites. It is possible that Russia could quickly operationalise the direct 

ascent co-orbital ASAT capability. It is however difficult to put a timeframe 

on how quickly they could operationalise this. Since the latter stages of the 

Cold War and indeed since the collapse of the Soviet Union, Russia has 

shown some interest in an ASAT capability, of most note being the possible 

adaptation of the MiG-31 in an ASAT carrier role. Whether this interest will 

be developed upon is dependent upon the perceived threat Russia feels in 

response to the United States' missile defence and ASAT plans. 

The different approach taken by the Soviet Union and the 

United States towards the development of an ASAT capability can be 

explained by timing and how seriously each country considered the issue. At 

the time of Soviets' interest in developing an ASAT the air-launched system 

was not technically viable. Also, the Soviets wanted a robust ASAT system 

which was provided by the co-planar space intercept. The US on the 

otherhand during the Cold War did not want to develop such a robust ASAT 

system, and merely wanted a limited system which the air-launched system 

provided. 

The United States development of its ASAT capability saw the 

U.S. Army and Air Force compete for the mission. The initial U.S. ASAT 

policy utilised the ASAT Programme 505, the NIKE-ZEUS anti-ballistic 

missile and was under Army command. However, when Programme 505 was 
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phased out and Programme 437, which used the intermediate range ballistic 

missile the Thor, received the ASAT mission, the Air Force took the mission 

from the Army. This programme itself was terminated and it was not until the 

conception of the air launched ASAT that the Air Force continued to hold the 

ASAT mission. Since the demise of the Soviet Union and susbsequent end of 

the Cold War, the Army has been at the forefront of ASAT efforts, both in 

terms of the Ke-ASAT and the MlRACL testing. 

178 



Chapter 6: Space Based Laser for Ballistic Missile Defence 

This chapter addresses the issue of weapons actually being based in space. At 

present the principal weapon under consideration is the space based laser. 

The chapter initially explores the scientific basis for space based lasers 

including the chemical reaction which is required to produce the laser beam. 

The importance of the science and technology aspect of a laser weapon cannot 

be overstated. The focus here is on chemical laser weapons, rather than free 

electron lasers or nuclear pumped lasers, because the science and technology 

of these other types of lasers during the SDI research and development period 

showed them to be unfeasible. Also, the science and technological aspects of 

laser weapons became important politically. when the Union of Concerned 

Scientists entered the SDI debate. It then became important to the policy 

debate to become scientifically informed. The lethality of a space based laser 

is then considered with particular relation to the distance and intensity of the 

beam required to intercept ballistic missiles in flight. The orbital 

characteristics of a space based laser are analysed, and the basing of the 

satellites is addressed in relation to the orbit type and inclination required. 

The components that would be required to operate a space based laser are 

addressed in the following section. The final sections outline the 

technological programmes that comprise the space based laser. It explores 

industry's involvement with the U.S. Air Force and the Ballistic Missile 

Defence Organisation in the development of the space based laser, and 

outlines the timetable for the eventual deployment of the space based laser. 

Interest in utilising space-based lasers for ballistic missile 

defence arose when two facts emerged. One was that ballistic missiles are 

relatively fragile. They do not resist laser energy. The second fact was that 

chemical lasers could project missile killing amounts of energy over 3, 000 

kilometres. These two facts more that anything else saw political interest soar 
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over the possibility of placing laser weapons in space. Laser weapons located 

in space could be used to intercept ballistic missiles in their boost phase. 

The Science & Technolo~y of Laser-Weapons in Space 

Light is generated from lasers by the phenomenon known as 

Light Amplification by the Stimulated Emission of Radiation (LASER). 

Pumping energy into molecules causes them to be in an excited electronic 

state, in which they possess an amount of energy. The molecules then release 

their energy as photons. These photons when passing by an excited molecule 

cause that molecule to release its energy as another photon. This process 

continues to emit further photons. To achieve great light amplification in the 

laser, the beam has to pass through a large amount of laser medium. To create 

this effect, the light beam is passed repeatedly through the same laser medium 

by reflection back and forth between mirrors at the opposite ends of the laser 

recess. The beam leaves the recess through one of the mirrors which is 

partially transparent. 

To create a continuous laser beam, energy has to be 

continuously pumped into the laser medium. The conversion of fuel energy 

into excited energy and subsequently into laser photons is not very efficient. 

Energy which is not emitted as photons in the laser beam is removed from the 

system as heat. In a chemical laser gas dynamic expansion is used for 

pumping and cooling, and electric discharge pumping is sometimes used to 

supply the required amount of activation energy in order for the exothermic 

reaction to produce the excited lasant. Whilst a fraction of the energy 

increases the kinetic energy of the molecules and heats them, some of the 

energy is absorbed into the internal vibration and rotational motions of the 

molecules. This results in the low energy states being depopulated and a 

significant number of molecules entering an excited state. This condition is 
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known as population inversion.477 The rate at which a laser can emit photons 

is firstly dependent upon the rate at which the electrons from the ground state 

can be pumped to the excited state. Secondly, it is dependent on the rate at 

which the intermediate energy level is made available to electrons to cascade 

from the excited state, since the exclusion principle does not permit more than 

one electron to occupy a given state of an atom.478 

In a chemical laser the total energy output, the total latent heat 

of combustion, and the total electric emission activation energy required are 

proportional to the number of lasant molecules produced. In comparing the 

performance of chemical lasers, both the electrical efficiency (laser output 

energy divided by the electric emission energy) and the chemical efficiency 

(laser output energy divided by the latent heat energy of combustion) are 

significant measures of performance.479 The specific power, (the laser output 

energy divided by the mass of the reactants consumed) is more relevant than 

the chemical efficiency. Some chemical lasers do not require any electrical 

discharge for their operation. In chain reaction lasers the reaction products 

which are produced early in the reaction catalyse the rest of the reaction, 

which means that only a small initial electric charge is required. Electrical 

efficiency in these types of lasers is an insignificant criteria for performance. 

The amount of energy focusing on a target that is formed by a 

distant laser is dependent on not only the intensity of the light source but on 

the fate of the laser beam as it travels through the space occupied between the 

laser and the target. When the laser is based in space the beam suffers from 

more diffraction. Diffraction is a consequence of the wave nature of light and 

occurs wherever it is based. Every point of an aperture can be treated as a 

point source of light with an appropriate phase and amplitude, and the light 

477Kosta Tsipis, "Laser Weapons", Scientific American, December 1981,36-
37. 
478M. Callaham & K Tsipis, Hif:h Enerf:Y Laser Weapons A Technical 
Assessment, (Massachusetts Institute of Technology: Cambridge, 
Massachusetts, 1980),9. 
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field at a distant point is the sum of the light fields of the spherical waves 

radiated by the light points at the aperture.480 If the phase and amplitude are 

uniform over a circular aperture of diameter, the field divergence of the laser 

beam will have the minimum diffraction limiting angle. However, in practice 

the amplitude and phase of the laser beam will vary across the laser aperture. 

The formation of multiple traverse laser modes, or imperfection in the optics, 

or surface quality of the focusing mirror will make the diffraction angle 

greater than the minimum diffraction limiting angle.481 

In a chemical laser the two element or chemical compounds are 

linked to form molecules of a new compound. The mixing and ignition of two 

fuels (for example, hydrogen and fluorine, or oxygen and iodine) in a 

combustion chamber creates the power source for a laser. In order to produce 

a laser beam, deuterium, nitrogen trifluroide, and helium are mixed to produce 

fluorine, with hydrogen in a mirrored chamber called an optical resonator. 

The compound, with its outer electrons which are in orbit barely attached, 

exits the chamber at hypersonic speeds through special nozzles. As it cools 

significantly its outer electrons snap back releasing energy in the form of 

light. The molecules are created in an excited state. It is possible by 

controlling their environment to achieve simulated emission of radiation 

before they return to their ground state by dissipating their energy as heat. An 

optical resonator amplifies the cascade of photons, transforming them into a 

laser beam. The power of the chemical laser is dependent on the number of 

molecules that can be lased at any particular time. In order to increase the 

power more fuel has to be burned and more nozzles need to be created. The 

efficiency of the laser is dependent on the speed at which the hot molecules 

exit. Subsequently, the purer the vacuum that draws out the molecules, the 

better the laser operates. In ground based lasers, the vacuum is produced by 

479Ibid., 92. 
480Ibid., 17. 
481Ibid., 18. 
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steam pumps or by chemical absorption. In space, chemical lasers run at top 

efficiency due to the nature of space. 

In a hydrogen-fluoride (HF) chemical laser, atoms of hydrogen 

combine with those of fluorine (F) to produce an excited molecule of 

hydrogen-fluoride. This hydrogen-fluoride molecule emits at a wavelength of 

2.7 pm. An advantage of a chemical laser is its potential for relatively high 

conversion efficiencies. The HF chemical laser is the leader in projected 

power output. In Project Alpha, TRW assembled a 2-3 Mega Watts (MW) 

HF chemicallaser.482 Project Alpha was set up to demonstrate that a HF 

chemical laser could be scaled up to a power output level of 5 to 10 MW. 

Another chemical laser, although unsuitable for scaling up was 

tested. This laser called the Mid-Infrared Advanced Chemical Laser 

(MlRACL) uses deuterium fluoride (OF) as laser material and can produce a 

power output in excess of 1 MW. This laser was successfully ground-based 

tested against a second-stage of a Titan I missile at a range of 0.5 miles.4&3 

The OF laser operates in the same way as the HF laser, except that the 

hydrogen is replaced by the deuterium. The OF laser emits infrared light at a 

wavelength of 3.8 micro metres (pm). Air is transparent at this wavelength, 

although this is not the case at the HF wavelength of 2.7 pm, which means 

that the DF laser is beneficial when the beam has to penetrate the atmosphere. 

The Lethality of A Space-Based Laser 

The ability to deliver a high-intensity beam of light long 

enough to disable a target is the objective of a laser weapon. After generation 

in a laser chamber, laser light is focused on a target by a system of mirrors. In 

482Dietrich Schroeer, "Directed-Energy Weapons and Strategic Defence: A 
Primer," Adelphi Papers 221, (IISS: London, Summer 1987), 14. 
4&3M. A. Domheim, "Missile Destroyed in First SOl Test at High-Energy 
Laser Facility," Aviation Week & Space TechnoloiY, 23 September 1985, 17-
19. 
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order to change the focus point of the laser the position of the mirrors has to 

be altered. To fire the laser beam in various directions, the mirrors need to be 

rotated. The laser energy can damage boosters if the laser has a moderate 

intensity combined with a sustained dwell period on the booster. The laser 

will then burn through the missile skin. A 10 metre mirror with a HF laser 

beam would yield a 0.32 micro radian divergence angle and create a laser spot 

1.3 metre in diameter at a range of 4,000 metres. The distribution of the 20 

MW over the laser spot would create an energy flux of 1.5 kilo Watts per 

square centimetre (kW/cm2). The laser spot would need to dwell on the target 

for 6.6 seconds to create the nominal lethal fluence of 10 kilo joules per 

square centimetre (kJ/cm2).484 At a range of 2,000 metres the destruction of 

the booster would require 1.7 seconds of illumination.485 The laser beam 

would have to lead the booster by around 50 metres in order to take account of 

the time taken for the laser to travel from source to the missile which would 

be inflight. 

A solid fuelled booster could probably absorb without 

disruption approximately 10 kJ/cm2 on its skin.486 This energy fluence would 

be the result from a 1 second illumination at IOkW/cm2• The application of an 

ablative material would probably double or maybe even triple the lethal 

fluence required. It is argued that the use of a mirrored reflective coating to 

the booster would deflect the laser, but the abrasion during the boost phase 

could cause it to lose its reflective capabilities. Another method of countering 

lasers is spinning the booster which could increase its resistance by a factor of 

three. The spinning minimises the damage because of the shorter delve 

484Ashton B. Carter, Directed Enerey Missile Defence in Space, (Background 
Paper), (Washintgon D.C.: US Congress, Office of Technology Assessment, 
OTA-BP-ISC-26, April 1984), 18. 
485Jbid. 
486Ashton B. Carter, Directed Ener/:y Missile Defence in Space, (Background 
Paper), (Washintgon D.C.: US Congress, Office of Technology Assessment, 
OTA-BP-ISC-26, April 1984), 17. 
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time of the laser.487 The spot where the laser hits the booster is illuminated 

for a shorter period as the booster is spinning. However, it is possible that the 

uniform heating around the circumference of the booster could introduce a 

lethal mechanism which destroys the booster. 

The process of destruction by a laser weapon begins when the 

laser reaches the target and lasts as long as it is fixed on the target. The type 

of the laser detennines the amount of energy transferred. Other factors 

include the duration of exposure to the laser beam, the target and certain 

environmental factors. The crucial factor is the ability of the target to absorb 

or reflect energy.488 If the target possesses a high reflectivity to the laser 

energy it is difficult, maybe even impossible to inflict damage. The main 

destructive capability of a laser is thermal energy. On the occasion when the 

illuminated surface of the target is incapable of reflecting nor absorbing the 

energy safely, a rapid buildup of heat occurs. This in tum melts and boils or 

vaporises the target. Prior to the target material reaching melting point it may 

be seriously weakened. In addition to this, destruction may be inflicted by 

indirect mechanical stress caused by the intense heat of the laser.489 The 

combination of thermal and mechanical factors may create thermomechanical 

effects and create the worst damage. This creates a series of pressure waves 

through the material which results in it being tom apart. An advantage of a 

laser weapon for ballistic missile defence is that the beams have the ability to 

travel vast distances at the speed of light above the atmosphere. 

Many target materials may be cracked or perforated with less 

energy than would be required to melt through them. If the structural 

components are already under stress, like the skin of a missile through boost 

phase, only an incremental amount of additional stress needs to be added by 

487Ibid. 
488Bengt Anderberg & Myron L. Wolbarsht, Laser Weapons: The pawn of a 
New Military Al:e, (Plenum Press: New York, 1992),91. 
489Ibid., 92. 
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the laser in order to exceed the yield stress of the materia1.490 Once a flaw has 

been produced the structural stresses could concentrate on this flaw and 

propagate it, creating very large cracks. The susceptibility to crack 

propagation depends upon the strength, toughness, and fatigue properties of 

the target material along with the operational stresses to which it is 

subjected.491 

For targets that are in the atmosphere, a beam with an intensity 

of around 10 million watts per square centimetre would cause the air 

immediately in front of the target to ionise which would create a layer of 

plasma as the beam hits the surface. The plasma would absorb the energy of 

the laser beam and grow extremely hot (around 6, 000 degrees Celsius). The 

plasma would distribute this energy in two ways, by emitting ultraviolet 

radiation and by expanding explosively. These mechanisms could increase 

the extent of the beam energy attached to the target to approximately 30 

percent and reduce the amount of energy the laser would have to produce.492 

A space-based laser with a 20 MW HF with 10 metre mirrors 

would have a laser wavelength of 2.7pm, but this would be attenuated as it 

disseminates through the atmosphere, although most of the light would reach 

an altitude around 10 kilometres.493 Penetration deeper than this would not be 

required since the laser would not be in a position to attack missiles in flight 

until they had reached this altitude. Also, clouds could obscure the booster 

below a ceiling of 10 kilometres. 

Table 1: Requirements for several laser weapons 

Laser type 
Laser wavelength 
Laser location 

ASAT Space 

chern (HF) 
2.7pm 
space 

490M. Callaham & K Tsipis, 33. 
491Ibid. 
492Kostas Tsipis, 39. 
493Ibid., 18. 

Ground-based 
BMD 

186 

chern (DF) 
3.8pm 
ground 

Space-based BMD 

chem(HF) 
2.7pm 
space 



Target distance 3,OOOkm 10km 3,OOOkm 
Mirror diameter 4m 4m 10m 
Laser output 2.5MW 2MW 20MW 
Time/shot (at 75 secs 75 secs Ssecs 
maximum range) 
Beam spread O.SJ4rad 1.2J4rad 0.33J4rad 
Beam size at target 2.5m 2.5m 1m 
Incident energy for 56W/cm2 56W/cm2 2500W/cm2 

kill 
Atmospheric 100% 50% 100% 
transmission 
Laser efficiency 20% 20% 20% 
Fuel energy content l.4MJ/kg 1.4MJ/kg l.4MJ/kg 
Fuel per shot 720kg est. 720kg 560kg 

Source: Adapted from Dietrich Schroeer, "Directed-Energy Weapons and 
Strategic Defence: A Primer," Adelphi Papers 221, (IISS: London, Summer 
1987) 

Ground-based lasers have an occurring problem with the 

transmission of the beam to the target since the laser has to travel through the 

earth's atmosphere. Lights of certain wavelengths are absorbed through the 

earth's atmosphere. The HF laser which emits light at a wavelength of 2.7 14m 

is mostly absorbed, whilst that from a DF laser with a wavelength of 3.S 14m 

transmits well. Air within the atmosphere also can defocus a beam of light in 

various ways. Intense laser beams heats the air around it which results in 

"thermal blooming" which at levels greater that 1 MW per cm2 causes the 

beam to broaden. Thermal blooming is caused by a succession of sparks or 

plasmas which are created by the beam's energy that heats the air within the 

beam. The small heated areas makes it difficult for the energy to penetrate, 

and this consequently causes the beam to diverge or bloom, reducing its 

efficiency at long ranges.494 This diffusion of the beam makes it increasingly 

difficult to inflict damage on the target. The thermal blooming effect becomes 

a further complicating factor when it is necessary to track a moving target and 

hence move the laser beam through the air. The effect of thermal blooming 

increases rapidly as the beam power increases. Thermal blooming can be 

reduced by increasing the size of the beam. This can be achieved by 

494Bengt Anderberg & Myron L Wolbarsht, 101. 
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increasing the diameter of the mirror, however the mirror must be increased in 

proportion to average power.495 

The main effects of the atmosphere upon the laser beam are 

absorption, scattering, turbulence, thennal blooming and spark generation. 

The turbulence in the air may cause the beam to defocus and bend. If the 

range of the laser beam is long, the beam cross section may be caused to 

deviate considerably from its circular shape. The inhomogeneity of the 

atmosphere along the path of the beam could act as a lense to create hot spots 

in the beam. These hot spots are localised areas of the beam where the 

intensity of the beam is greater than the average due to the localised 

focusing.4% If separate rays in a laser beam have optical paths which differ in 

length by half a wavelength, the waves propagating along those rays will 

interfere destructively at the target. The propagation of the laser beam 

through the air can create what is known as Raman scattering. This effect 

changes the original wavelength of the beam to another or several other 

wavelengths.497 This process may repeat itself and can lead to the beam 

losing a great deal of its efficiency. 

A further difficulty in transmitting a laser through the 

atmosphere is the risk of creating a plasma. Since light waves are fonns of 

electromagnetic radiation they create a strong electric field along with them. 

At intensities of around 10 million watts per square centimetre, the value of 

each depends on the frequency, it creates a field so strong that it removes 

electrons from the atoms in the air, which ionises the air and creates a 

plasma.498 The plasma proceeds to absorb the beam and subsequently 

interrupts its transmission. This effect places an upper limit on the intensity of 

a laser beam that can transmit through the atmosphere. 

495M. Callaham & K Tsipis, 25. 
4961 bid. 
497Ibid., 102. 
498Kosta Tsipis, 39. 

188 



The Orbital characteristics of a space-based laser 

Directed energy weapons would be located on satellites placed 

in low-earth orbits. The type of orbit would depend on the nature of the 

threat. The satellites' orbital altitude is an important factor since it must place 

the laser, as frequently as possible, in a position where it can destroy the 

largest number of missiles in their boost phase. The satellite needs to be at an 

altitude sufficient to enable it to intercept the farthest boosting missile it can 

see without focusing the beam so long that closer and more vulnerable 

missiles are missed. The optimal altitude depends upon the height at which 

the booster's engines stop firing and also on the capacity of the lasers and the 

hardness of the missiles. When the Soviet Union was considered to be the 

main threat, polar orbits were chosen since they provided good coverage of 

the northern latitudes. However, polar orbits concentrate space-based lasers at 

the poles where there are no ballistic missiles deployed. The optimum 

configuration would be a number of orbital planes inclined about 7f1> to the 

equator.499 

The Components of a space-based laser system 

The satellites would not only contain the laser weapons, but 

equipment to perform surveillance, acquisition, tracking, damage assessment 

and management functions. In boost phase defence, surveillance, acquisition, 

tracking and kill assessments may be comparatively easy. The booster rockets 

have a hot plume making them easy to detect. Nevertheless, the booster's 

position must be located with high precision which means that a ranging 

method using visible light, a technique named laser-based radar (lidar) 

becomes necessary. 500 

499Ashton B. Carter,., 19. 
500Dietrich Schroeer, 27. 
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To be able to aim a directed-energy weapon with enough 

precision requires the location and tracking of a ballistic missile booster. 

Boosters emit hundreds of kilowatts of power at short and medium wave 

infrared wavelengths of a few microns which sensors can detect. However, to 

be able to be beneficial for laser weapons to intercept ballistic missiles the 

sensors must be able to identify the booster within an area as small as the 

beam SpOt.5Cll The beam would otherwise have to sweep across over an area 

on the missile not maximising the laser energy's output and kill capability. 

Sensors with small angular resolution are required to interact with small 

divergence beams. A laser weapon ballistic missile defence system would 

have to be able to detect approximately a thousand targets, calculate the 

coordinates of each one continuously and hand-over each one to the laser 

aiming and tracking system. This must be carried out quickly so that the laser 

can fire at each one within a few hundred seconds, although, the number of 

targets depends on the capabilities of the potential enemy. 

A HF space-based laser would have a spot size of 1.5m and 

O.6m for a ground based laser. A large infrared telescope with a 5m diameter 

observing booster emissions at a wavelength of around 4 microns would have 

an angular resolution of no more than a micro radian. This would locate 

ascending boosters to within a spot 5m wide at 5 Mm range . .502 This would 

therefore be inadequate for directing the laser beams at a point source. The 

targeting would be more demanding since the booster is not the point source. 

The booster plume is larger than the laser beam spot, so the booster body 

would have to be located in relation to the plume to avoid the beam attacking 

the plume. As mentioned above a laser radar (lidar) is required. 

In order to achieve a finer angular resolution a shorter 

wavelength is required, in the visible or ultraviolet. At these wavelengths the 

sensor must provide its own illumination, hence the laser radar. A ladar 

.501Ashton B. Carter, 39. 
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operates by shining a low power visible or ultraviolet laser on the booster 

body, and a telescope senses the reflected light. 

The directed-energy beam needs to be aimed and stabilised. If 

the beam fluctuates, the effective divergence increases, and the beam misses 

the target. The mirrors directing the beam need to be stabilised despite 

vibrations caused by the beam's large power source. In the 15 milliseconds 

the beam requires to travel from source to the booster, the booster moves 

approximately 50 metres. The beam must lead the target. In one second of 

dwell time the target moves several kilometers. The beam must therefore 

remain on target whilst maintaining its aim and jitter control. 

A further requirement of a space-based laser system, although 

not essential is kill assessment. The confirmation of an intercept would allow 

the beam to progress to the subsequent impending missiles. The structural 

damage to the booster would be evidenced by an erratic course or bum 

pattern. The damage to a bus would be hard to determine if the debris, 

including the re-entry vehicles continued on their course.503 In relation to kill 

assessment it is the assessment of whether the laser beam is missing the target, 

maybe by misalignment of the sensor or beam bore-sights, or miscalibration 

of aiming mechanisms that is important If the beam is off target it is 

important to ascertain by how much and in what direction. 

Decoy discrimination during boost phase is made relatively 

easy due to the fact the decoys must simulate both the energy output and the 

flight characteristics of the missile. Post boost-phase, the payload (the bus) of 

the missile continues to follow a ballistic trajectory. During the bussing phase 

interception is made difficult since relatively little energy is emitted by the 

bus, since only very small rockets are used for manoeuvring. This makes the 

bus and the warheads less visible to infrared sensors. Optical sensors might 

track the target at this juncture and perhaps by visible light using ladar. Once 

.502Ibid. 
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the warheads have separated from the bus, from apogee, the slowest point in 

their freefall trajectory they gain speed. The re-entry vehicles (warheads) are 

more resistant to damage from directed energy weapons than boosters and 

they also may have decoys surrounding them. 

It is generally accepted that space-based laser weapons would 

be incapable of lasing the re-entry vehicle with a sufficient dose of energy 

during its midcourse and re-entry trajectory. The reasoning behind this lies in 

the fact that the re-entry vehicle is hardened since it is designed to survive the 

launch phase, midcourse and thermal re-entry and successfully detonate and 

destroy even hard targets.504 The booster must therefore be targeted during 

the time when it is above the clouds and atmosphere and the start of the 

deployment of the re-entry vehicles by the bus. The access time to destroy the 

booster is approximately 100 seconds less than the time a typical ICBM would 

require to complete its launch phase prior to re-entry vehicle deployment. 

Therefore the time the space based laser would have to destroy the attacking 

booster is around 200 seconds. 50S Using the information from table 2, a 

space-based boost phase defence system it identifies that the time required to 

destroy a ballistic missile is 1.1 seconds. It can therefore be estimated how 

many missiles a space-based laser can intercept. Assuming that around the 

same time would be required to retarget the laser to another booster, the laser 

could destroy around 100 boosters in the 200 seconds time that is available for 

interception.506 That figure is the lowest possible number since it assumes 

that the 200 missiles are all launched simultaneously, and that none of the 

missiles launches are staggered at all. Also, if a space-based laser runs out of 

chemical ammunition, it is anticipated that it could be resupplied by a space 

plane or a remotely controlled space vehicle. 

503Ibid., 40. 
504Keith B. Payne, eds., Laser Weapons in Space: Policy and Doctrine, 
(Westview Press: Boulder, Colorado, 1983),24. 
505Ibid. 
506Ibid. 
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Table 2: A Space-based laser boost-phase defence system 

Laser type 
Laser power 
Laser focusing mirror 
Altitude of laser station 
Number of laser stations 
Spacing between stations 
Average range for laser shots 
Number of shots per station 
Average fuel per shot 
Average time per shot 
Total shots available (12Ox400) 
Total fuel (48000x82kg) 
Total station mass (2 x fuel mass) 

HF 
20MW 
10m diameter 
300km 
120 
3,600km 
1,300km 
400 
82kg 
1.1 seconds 
48,000 
3,900 tonnes 
7,800 tonnes 

Source: Dietrich Schroeer, "Directed-Energy Weapons and Strategic 
Defence: A Primer," Adelphi Papers 221, (nss: London, Summer 1987) 

Table 2 outlines a set of performance parameters for a complete boost-phase 

strategic defence system. The system is assumed to have a boost-phase 

vulnerability period of 150 seconds, and a missile hardness of 20 kJcm2• The 

target is assumed to be similar to the US MX missile.507 

A space-based laser is able to use the time it is in view of the 

missiles far more efficiently than kinetic kill vehicles based in space. A 

kinetic kill vehicle based in space may contain around twenty interceptors. 

The amount of missiles that a space-based laser could account for would equal 

the number of seconds that the satellites was in view of the missile, divided by 

the number of seconds it took to kill each. This means that potentially the 

number of kills per space-based laser could rise into the hundreds.50S The 

laser weapon uses a relatively small amount of fuel to generate the beam and 

hence fire a shot. The potential is there to store a large number of shots in 

each laser system, and since the direction of the beam is determined by 

mirrors the laser has the ability to move from target to target over a wide field 

507Dietrich Schroeer, "Directed-Energy Weapons and Strategic Defence: A 
Primer," Adelphi Papers 221, (USS: London, Summer 1987), 62 . 
.508Angelo Codevilla, While Others Build: The Common Sense Approach to 
the Strate~ic Defence Initiative, (Free Press: New York, 1988), 143. 
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of view. Subsequently, a laser weapon has the ability to deal with a large 

number of targets, even if the targets are from a wide range of field.509 

An advantage with reference to the ballistic missile defence 

mission of directed energy weapons over conventional missiles with high 

explosive warheads, is that destructive amounts of energy can be transmitted 

to the target at the speed of light, since no bulky container or explosive 

charge is involved in the process. Also, at present only a laser weapon has the 

capability to intercept an intercontinental ballistic missile during the boost 

phase of its flight. One disadvantage of laser weapons over conventional 

interceptors is that the beam must hit the target, which at long range raises 

serious target acquisition and tracking problems. With a conventional 

warhead a kill could occur if the warhead blast is sufficiently close to the 

missile in order to render it disabled. 

One issue for space-based lasers is that of the vulnerability of 

the satellites. That is how susceptible are the laser satellites to a direct attack 

on themselves? One way to defend the laser satellites is to hide the location 

of the satellites by producing small inexpensive inflatable tin foil copies of the 

satellite. Some of the decoy satellites could even be fitted with heat sources to 

simulate the heat put out by the real satellite.510 The real laser satellites could 

also alter their radar signature, alter their thermal signature and manoeuvre to 

another location. The concept of stealth could also be applied to satellites in 

orbit. Also, the laser satellites would have the option to fire at the interceptor 

that appears to be targeted towards it. The laser weapons could defend 

themselves against conventional non-nuclear interceptors and nuclear 

warheads. 

509Uri Ra'anan & Robert L. Pfaltzgraff, The Intemation Security Dimensjons 
of Space, (Archon Books: Connecticut, USA, 1984),66. 
51OAngelo Codevilla, 147. 
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The Ori~ins of industry's involvement in space-based lasers 

In the late 1960s efforts to develop and field high-energy laser 

weapons were initiated. The gas dynamic carbon dioxide (C02) laser was one 

of the earliest promising laser concepts developed in the United States by 

AVCO Everett in 1968.511 This was shortly followed by the hydrogen 

fluoride (HF) and deuterium fluoride (DF) chemical lasers developed in 1%9 

by the United Technology Research Centre (UTRC).512 In the late 1970s the 

three U.S. military services in the 1970s started work investigating the 

military potential of laser weapons. 

The United States Navy in 1978 performed a number of tests 

under the Unified Navy Field Test Programme at San Juan Capistrano in 

California, in which a chemical DF laser around 400 kW destroyed some 

TOW wire-guided antitank missiles in flight.513 The laser was directed to the 

target by a Hughes aircraft aiming and tracking system. In 1980, a UH-l 

helicopter was destroyed by the laser system. 

The United States Air Force in 1981 using a laser aboard a 

Boeing NKC-135 cargo aircraft, called the Airborne Laser Laboratory, 

attempted and failed to shoot down an air-to-air AIM-9L Sidewinder missile 

whilst airborne. The testing continued, and in May 1983 the 400 kW laser 

shot down a number of Sidewinder missiles.514 The programme was 

cancelled in 1984. 

In 1984, the United States Army designed a small, compact DF 

laser called the Mobile Army Demonstration (MAD). The MAD was used as 

a prototype for an air defence weapon against missiles. It began at a power 

51lBengt Anderberg & Myron L. Wolbarsht, 108. 
512Ibid. 
513Beng~ ~nderberg & Myron L. Wolbarsht, Laser Weapons: The Dawn of a 
New MIlItary A~e, (Plenum Press: New York 1992) 122. 
514Ibid. ' , 
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level of 100 kW but was scaled up to 1.4 MW.SlS The use of a DF laser 

caused the problem of poisonous exhaust gases and made the use of the 

system impossible around friendly forces. This was solved by using a closed 

system which enabled it to collect the waste gases in a tank. The system was 

tested until it was omitted from the SDI programme in the 1983-4 budget. 

The development of the laser proceeded under the name of the Multi-Purpose 

Chemical Laser (MPCL), and continued under the U.S. Army with funding 

from Bell Aerospace Textron.S16 

The development of the Mid Infra-Red Advanced Chemical 

Laser (MlRACL) combined with the Sea Lite Beam Director (SLBD) 

produced an output of 2.2 MW at 3,800 nanometers.517 The Sea Lite, 

renamed Sky Lite was the beam steering device for the laser. On September 

18,1987 the laser destroyed several vital components of a Northrop BQM-74 

airborne target drone, and caused it to subsequently crash.51S The drone was 

flying at a speed of 500 knots and at an altitude of 1,500 feet In 1989, a 

Vandal supersonic missile simulating a sea-launched cruise missile was 

intercepted at a low altitude and a range which was regarded as a real tactical 

scenario.Sl9 

In the late 1970s the TRW company built a hydrogen fluoride 

laser at its San Juan Capistrano facility based on a linear bank of nozzles that 

yielded 2.2 million watts of continuous wave laser power.520 The laser was 

tested in 1978 to destroy antitank missiles. The TRW company again built a 

chemical laser with nozzles in a cylindrical array under the Alpha project. 

The original design was fitted with a cylinder 5m by 1m, and yielded around 5 

MW. In 1980-1 it was fitted with improved nozzles and yielded 10 MW.S21 

SlSIbid., 123. 
516Ibid. 
S17Bengt Anderberg & Myron L. Wolbarsht, 123. 
s18Ibid. 
519Ibid., 124. 
520Angelo Codevilla, 144. 
521Ibid. 
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The Alpha programme was designed to demonstrate the feasibility of 

extrapolating the technology from a 2-3 MW chemical laser to 5-10 MW 

output. 

In order to target the laser weapons as mentioned previously a 

tracking device is required. A pointer-tracker was designed between 1979-

1983 under the U.S. Defence Department's Talon Gold programme. The 

Talon Gold programme was designed to demonstrate advanced acquisition, 

tracking and precision pointing and to track targets up to 1500 kilometres with 

an accuracy of 0.2 micro radians, scalable to 0.1 micro radians.522 The device 

consisted of two telescopes, the first focused the image from the exhausts of 

the missiles onto an array of electro-optical detectors. The telescope would 

then move so that the image was at the centre of its cross-hairs. The control 

of the pointer-tracker would then progress to a second telescope. This would 

shine a shortwave, accurate laser beam onto the missile, the reflection of 

which would be received by its electro-optical detectors, and move to enable it 

to keep the reflection locked on to the centre of its cross hairs. In the 

laboratory tests the device displayed a capability to point and follow with an 

accuracy of 0.05 micro radians in 1981.523 Talon Gold achieved the 

performance levels required for the space-based laser. 

In 1991, the Relay Mirror Experiment in space relayed a low­

power laser beam from the ground to low-earth orbit and back down to a 

scoring target board at another location with greater accuracy than required by 

the space-based laser.524 The successes in the field of acquisition, tracking 

and pointing have seen advances in inertial reference, vibration isolation, and 

rapid retargetingl precision pointing. In 1995 the Space Pointing Integrated 

Controls Experiment produced near weapons level results during testing.525 

522Keith B. Payne, 29. 
523Angelo Codevilla, 144. 
524"Space Based Laser (SBL)", Federation of American Scientists, 
http://www.fas.org/spp/starwarslprogramlsbl.html, accessed October 17, 200 1. 
5251 bid. 
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The focusing of the laser beam is done by a large mirror. In 

1980, the Defence Department's Large Optics Demonstration Experiment 

(LODE) programme contracted to Kodak and Perkin Elmer developed the 

technology to build large laser-quality mirrors out of segments. This made the 

transportation of large mirrors possible. The mirror is segmented to enable it 

to be folded inside a launch vehicle and then unfurled in orbit. The larger the 

mirror the less powerful a laser that will be required to generate the beam, and 

hence the less fuel that will be required onboard the satellite. The LODE 

programme was designed to demonstrate a 4 metre diameter primary mirror 

with its associated beam control. United Technologies followed the same 

assembly method by using segments of composite materials on to which 

gaseous silicon had been deposited. Lockheed Martin developed minute 

computer controlled devices for the rear of the mirrors. These devices 

ensured that the edges of several of the segments are in alignment. They also 

enable corrections to be made to allow for any imperfections in the surface of 

the mirror.526 The retargeting is achieved by moving the whole of the mirror, 

since the beam would be distorted and loss of focus would occur if only the 

individual components were moved. LODE was completed in 19F:7 and 

provided the means to control the beams of high powered lasers. 

The Development of the space-based laser 

The Defence Advanced Research Projects Agency initiated the 

space-based laser programme in 1977, which was subsequently transferred to 

the Strategic Defence Initiative Organisation in 1984, which later became the 

Ballistic Missile Defence Organisation in 1993. In May 1997, a 

Memorandum of Agreement was executed transferring the space based laser 

demonstration programme from BMDO to the U.S. Air Force. It is anticipated 

that improvements in directed energy systems will occur from the 

526Angelo Codevilla, 145. 
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development of new approaches to energy transfer, efficient mixing of 

chemical reactants, scaling of present system to higher power design of wave 

forms and more efficient propagation of beams through the atmosphere.527 

The Alpha HF laser was fired for the first time on April 7, 

1989. The test lasted for one-fifth of a second and was part of the Zenith Star, 

space-based laser experiment.528 The test did not take the laser to its full 

power, which was estimated at 2 megawatts, which would have required 

several seconds to achieve. However, the test verified that the subsystems 

worked properly and demonstrated that the device and its optics were not 

damaged by the beam. 

The Republican take over of Congress in 1996 saw a 

resumption after a two year hold on the testing of the high energy laser. The 

Republican controlled Congress added $70 million to the $30 million BMDO 

had requested for space-based laser activities in 1997.529 This allowed the 

Alpha/LAMP Integration (AU) programme to proceed without delay. These 

subsystems consist of a projection telescope with a 4 metre aperture known as 

the Large Advanced Mirror Programme (LAMP) and the LODE beam control 

system. The LAMP verified the mirror in 1989 and it achieved the required 

surface optical figure, and that the mirror was controlled to the required 

tolerances by adaptive optic adjustments.53o It consists of a 17 mm thick 

facesheet bonded to fine figure actuators that are mounted on a graphite epoxy 

supported reaction structure. The AU test was conducted at Capistrano and 

527"Directed and Kinetic Energy Systems Technology" DTIC Report, March 
1999, Military Critical Tehnologies, 
http://www.iac.dtic.millmctlldata/sec04.pdf. 1. 
528"Alpha Missile Defence Laser is Fired for First Time", Aviation Week & 
Space TechnoloiY, April 18, 1989, 23. 
529Joseph C. Anselmo, "New Funding Spurs Laser Efforts", Aviation Week & 
Space Technolof:;Y, October 14, 1996,67. 
530Space Based Laser (SBL),', Federation of American Scientists, 
http://www Jas.orglspp/starwars/program/sbl.html, accessed October 17, 200 1. 
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was undertaken by connecting a vacuum chamber containing Alpha to a 

chamber containing the LODE and LAMP with a 70 feet beam tube.s3 ! 

A space-based laser was to be flown in a half-scale 

demonstrator, known as Star Lite as early as 2005-to be set by funding. The 

demonstration test would cost around $1.5 billion.s32 The programme Star 

Lite was born out of the Strategic Defence Initiative's Zenith Star. Prior to 

Zenith Star's demise in 1993 due to funding and technical problems, it was 

going to be a 45, 000 kg spacecraft with a primary mirror 8 metres in 

diameter. The programme was reactivated in 1995 due to breakthroughs in 

high-reflectivity coatings and adaptive, uncooled glass optics. The new optics 

reduced Zenith Star to Star Lite. Zenith Star used heavy molybedum mirrors 

with active cooling to keep the laser beam from melting the mirrors. The 

breakthroughs in coatings decreased the amount of energy that was absorbed 

to a fraction of a percent of megawatt.S33 The Star Lite project was developed 

by three companies: TRW's Alpha hydrogen-fluoride laser; Hughes Danbury 

Optical Systems' LAMP; and Lockheed Martin's beam control system.S34 Star 

Lite was to consist of the optics, the beam control system, the laser engine and 

the spacecraft bus which would control the e1ectrics, and would weigh 17,500 

kilogrammes. 

In March 1997, TRW and Lockheed Martin completed the first 

integrated ground test with a 0.5 second long firing of the laser. In July, 1997 

BMDO declared that the system had successfully sampled its own beam to 

compensate for jitter, which occurs due to the vibrations of the spacecraft. 

Star Lite will be limited to around 30-60 seconds of total laser time, using 

laser fuelled at approximately 30 kg/s.S3s Initially it will be tested in 1-5 

second bursts in order to check its operation and fired at diagnostic targets to 

S31Michael A. Domheim, "Pentagon Mulls Space Laser Test", Aviation Week 
& Space Technoloey, March 23,1998,32. 
S32Dave Dooling, "Space Sentries", IEEE Spectrum, September 1997,58. 
s33Ibid., 59. 
s34Ibid., 58. 
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measure how much energy it delivered and discover if the laser maintained its 

target. Factoring in the funding the programme receives and the level of risk 

accepted in scaling the laser up, it is estimated that an operational space-based 

laser could be ready about seven years after a successful Star Lite testing. 

In March 1998, Boeing and TRW working together as Team 

SBL (Space Based Laser), were awarded a six month contract worth $10 

million to define the concepts for a Space-Based Laser Readiness 

Demonstrator (SBLRD). The SBLRD was designed to prove the technical 

feasibility of using a space-based laser to intercept and destroy ballistic 

missiles in their boost phase. The Team SBL under the contract would define 

concepts for several issues of the SBLRD programme: a concept for the 

demonstrator space vehicle; a concept for a SBLRD test programme; and a 

risk-mitigation concept.536 The contract as it was then addresses a fast and 

normal schedule. The fast schedule envisioned a 2005-6 launch using existing 

technologies, whereas the slow schedule had a 2008 launch date and examined 

newer technologies. Several technologies have been demonstrated which 

reduce the weight of the space-based laser by 10%. These included better 

efficient rocket nozzles that produce the HF lasing fuel and reduce fuel 

consumption and lighter weighing spacecraft buses, due to composite 

materials and better structural analysis.537 

In February 1999, a contract was awarded by the United States 

Air Force to a consortium for the space based laser Integrated Flight 

Experiment (IFX), previously named the SBLRD. The IFX project was 

jointly funded by the U.S. Air Force and the Ballistic Missile Defence 

Organisation. The California based consortium consists of Lockheed Martin 

Missiles and Space in Sunnyvale, Boeing in Canoga Park and the Space and 

535Ibid., 59. 
536''TRW Wins Space Laser Contract", Space Daily, March 19, 1998, 
http://www.spacedaily.com!nes/laser-98a.html. 
537Michael A. Dornheim, "Pentagon Mulls Space Laser Test", Aviation Week 
& Space Technolo~y, March 23, 1998,32. 
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Electronics Group of TRW in El Segundo. This represents the first increment 

of a total contract estimated to be between $2 billion and $3 billion when 

completed.538 The first increment of the contract represents $125 million and 

starts tasks to be undertaken in the first 18-24 months. The Space and Missile 

Systems Centre in Los Angeles run by the U.S. Air Force runs the space based 

laser IFX programme for the Ballistic Missile Defence Organisation (BMDO). 

The programme is designed to assess and progress with the feasibility of the 

space based laser concept and its technologies, along with an eventual 

demonstration in space. It will include ground, flight, and space experiments 

to verify the technologies at the component and subsystem level. The vehicle 

provides a centre for resolving the challenges from the integration of a system 

that combines precision optics and high energy lasers into a lightweight space 

vehicle.539 A database will be compiled in order to analyse on-orbit 

performance, from ground testing of the subscale vehicle. 

In total in 1999, $168 million was allocated for the 

development of the space-based laser.540 A constellation of 20 laser firing 

satellites which would be in orbit 800 miles above the Earth, is envisaged by 

the U.S. Air Force. A constellation of 20 satellites is the ideal deployment 

scheme. Other schemes are being considered. One concept would deploy 10 

satellites and an equal number of orbiting mirrors which would bounce laser 

beams to their targets. Another alternative is to combine ground-based lasers 

with an array of orbiting mirrors. One problem with these alternatives is that 

they require mirrors with diameters of 98 feet, and at present are expensive to 

construct and extremely difficult to place in orbit.541 A further technical 

problem at present is controlling the space-based laser once it is in orbit. At 

present it is not possible to remotely control the generation of megawatts of 

power out of a laser. 

538"Plasmadynamics and Lasers," Aerospace America, December 1999, 15. 
s39Ibid. 
S40Frank Vizard, "Return to Star Wars", Popular Science, April 1999, 2. 
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A twenty satellite constellation at a 4()0 inclination is estimated 

as being able to provide a robust theatre-missile defence capability.542 At this 

deployment the kill times per missile will be in the range of 1 to 10 seconds 

depending on the range of the missile. The retargeting time for new targets 

requiring small angle changes is 0.5 seconds. A constellation of 12 satellites 

is able to intercept 94% of all missile threats in most theatre threat 

scenarios.543 A system consisting of 20 satellites would. therefore. provide 

almost full threat negation. A constellation of 24 satellites operating at an 

inclination of 6()0 could provide national missile defence threat negation along 

with full theatre missile defence negation.544 The space-based laser satellite 

will be equipped with multiple sensors: passive missile detection sensors to 

locate launching missiles and an active laser-radar to track the missile in its 

boost phase. 

In fiscal year 2000 the Pentagon spent about $237 million on 

laser technology.545 In March 2000. TRW operated a test of the Alpha energy 

laser which produced a 25 percent increase in the laser's power output and 

improved its quality.546 The 25% power increase was acquired by moving a 

fixture that prevents stray light from damaging critical electronics inside 

Alpha out of the laser beam path.547 The six second test of the laser was part 

of the Alpha Laser Optimisation (ALO) programme, which is funded by the 

U.S. Air Force and BMDO. The SBL-IFX laser like the Alpha laser will be a 

cylindrical HF chemical laser, but will benefit from the advances in 

engineering since Alpha was designed in the mid-l980s. The test increased 

the amount of power extracted from the cavity of the Alpha laser by the 

541Ibid. 
542"Space-Based Laser", BMDO Fact Sheet. 301-00-11, November 2000,2. 
543Ibid. 
544Ibid. 
545Robert Wall, "U.S. Laser Weapons Industry is Shrinking", Aviation Week 
& Space Technolo~y, April 10, 2000, 31. 
546"Megawatt Laser Test Brings Space Based Lasers One Step Closer", ~ 
Daily, April 26, 2000, http://www.spacedaily.com.newsJlaser-OOe.html. 
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optical systems that focused the energy into a laser beam.548 The test was part 

of an approach to explore ways in which the weight and size of the SBL-IFX 

subsystems can be reduced. The improvement in laser quality and output 

produced per unit of fuel would allow the size and weight of the chemical fuel 

tanks to be reduced without foregoing any capability. 

A report by the Pentagon published in March 2000 entitled 

"Laser Master Plan" was concerned by the size of the supplier base which 

serves high-energy laser technologies. In most sectors of laser weapons the 

number of suppliers has reduced. 

See table 3: U.S. industrial supplier base for key high energy 

laser components. 

Table 3: U.S. industrial supplier base for key high energy (HEL) laser 
components 

MaJorHEL Pnor Suppliers Current Suppliers Vendors 
Components 
Laser DevIce 6 2 TRW, Boeing 
Wavefront Sensors 3 1 AdaptIve Optics 

Associates 
Deformable 4 1 Xlnetlcs 
Mirrors 
Coatmgs 3 2 Barr, OptIcal 

Coatings Inc. 
Large Mirror 3 2 Cornmg, Schott 
Blanks 
High Power 2 1 Heraeus 
Windows 
Focal Plane Arrays 3 2 Raytheon, Hughes 
(short-wave 
infrared) 

Source: U.S. Defence Department and Air Force Research Laboratory 

In December 2000 an integrated ground test of the Alpha high 

energy laser, its beam director telescope and the beam alignment and 

correction system provided new information on the monitoring and 

547''TRW Conducts Tests to Validate Laser Technology", Aviation Week & 
Space Technolo~y, May 1,2000,29. 
548Ibid. 
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maintenance of the pointing of the SBL-IFX beam director on orbit.549 Team 

SBL conducted a six-second lasing test on December 8, 2000 at TRW's 

Capistrano test site, as part of the $240 million SBL-IFX development 

programme. The test involved generating a megawatt laser beam with the 

TRW built Alpha, which was fed through the beam control system, built by 

Lockheed Martin, and a 4 metre diameter beam director telescope which was 

housed in a vacuum chamber that simulated the environment of space. The 

primary goal of the test was to determine whether the telescope's metrology 

systems could maintain the pointing and proper alignment of the primary and 

secondary optics during lasing. The test was deemed a success. A secondary 

achievement of the test was the successful determination of the laser's 

characteristics such as power, beam uniformity and frequency spectrum when 

the laser beam and optical systems were focused on a target.S50 

In the first quarter of 2001, the SBL-IFX programme's system 

requirement review was completed, a forward step in the ongoing design and 

manufacturing process.551 

Table 4: The Team space-based laser-Integrated Hight Experiment (SBL­
IFX) and the companies involved 

TRW Space ElectronIcs 
Group 

549"Space-Based Laser Team Advances Design With Successful Test", Space 
Daily, January 25, 200 1, http://www.spacedaily.comlnewsllaser-O 1 a.html. 
s50Ibid. 
S5IJ. R. Wilson, "Putting Space Weapons on the Fast Track", Aerospace 
America, July 2001, 47. 
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Boemg Space & 
Communications Group 

Leading SBI.rlFX systems engmeering, mtegratlOn, 
and test; developing and maturing SBL-IFX beam 
control technologies, including those needed for 
acquisition, tracking and pointing leading optical 
integration in the SBL-IFX payload segment; & 
leading the SBL-IFX mission operation segment 

Source: Adapted from. R. Wilson, "Putting Space Weapons on the Fast 
Track", Aerospace America, July 2001. 

The US defence budget's request for 2002 is $110 million for 

the space based ballistic missile defence programme, that is the space based 

laser programme. This space based laser programme may be ready for an 

initial test in around three years.552 The chemical hydrogen-fluorine (HF) 

laser was chosen for the space-based ballistic missile defence role because the 

HF laser's reactants absorb the waste heat as the reactants are used, and emits 

the heat into space. The stability and long shelf lives of hydrogen and fluorine 

are positive factors in their functioning in the space-based laser.553 The US 

Air Force anticipate deploying the space-based laser system in around a 

decade. The major participants in the $4 billion space-based laser 

demonstration programme are Lockheed Martin, Boeing and TRW. 

The experimental demonstration vehicle will weigh between 

40,000 and 42,000 pounds and will carry a megawatt-class laser and a 2.8 

metre, beam directing optical mirror. The actual operational system would be 

equipped with a multi-megawatt laser and carry an eight - twelve metre 

mirror. The demonstration vehicle is planned to be in orbit in 2012.554 The 

operational space-based laser is to be capable of intercepting ballistic missiles 

in the upper reaches of the stratosphere (40,000 to 50,000 feet above the earth) 

and in space. The space-based laser is intended to operate an altitude of I, 

300 kilometres and would have a lethal range of 4, 000-5,000 kilometres. A 

552John G. Roos, "Militarizing Space," Armed Forces Journal International, 
September 2001, 32. 
553Ibid., 35. 
5541 bid. 
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single satellite could cover as much as 10 percent of the Earth's surface.555 

The inability of the laser to penetrate beneath the earth's atmosphere since the 

HF laser's effects are diminished by water vapour in the earth's atmosphere, is 

considered to be an advantage politically. It consequently does not have the 

stigma of being a "death ray weapon" from space to the ground. 

The baseline threat against which the space-based laser is being 

designed is the Russian SS-18 intercontinental missile.5.56 The dimensions of 

the space-based laser IFX are being limited to 53 feet in height and 43,400 lb 

in order to fit into the constraints of a heavy-lift Evolvable Expendable 

Launch Vehicle. The beam control is being assigned 5,681Ib, whilst the 

beam director is accorded 3, 420 lb. In the near term, engineers are pursuing 

two major paths towards risk-reduction. One is the ability to control the 

laser's wavefront. The manipulation of the wavefront is required during 

transmission through air (but not in space), to achieve defraction limited 

performance, which would allow the system to project sufficient power onto a 

converged point on the target.557 The second path is the laser. The Alpha 

laser does not meet the efficiency requirements and power level demanded for 

a space-based laser. It is anticipated that a smaller scale laser, known as Short 

Stack consisting of 10 of 92 rings which produce the laser energy, will be 

built in 2003, and will generate significantly more laser time than Alpha.558 

The construction and design of the space based laser Test 

Facility (STF) is anticipated to start in 2002. The STF is going to be a large 

facility that will enclose a space-based laser vehicle and enable testing of the 

entire system, incorporating the high-energy laser in an evacuated space 

555Joseph C. Anselmo, "New Funding Spurs Laser Efforts", Aviation Week & 
S:iace Technol02Y, October 14, 1996,67. 
5~Robert Wall, "Killing Missiles At the Speed of Ught", Aviation Week & 
Space Technolo~y, August 14,2001,55. 
557Ibid. 
558Ibid. 
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environment.559 The STF is anticipated to be completed by 2007. The 

integration of the laser, beam control, beam director and spacecraft systems 

would begin in 2006, which would lead to integrated tests in 2008 or 2009. 

Following on from this a four-year test period in the STF would commence, 

leading to the launch of IFX from Cape Canaveral in 2012. 

The IFX plan has however been subject to budgetary 

considerations. The decision was taken by the Missile Defence Agency to 

defund the IFX plan. This has meant that there is no longer a scheduled plan 

to develop a space-based laser. Instead the space-based laser will be funded 

on a capabilities based approach, which means that whichever missile defence 

system is technically more mature will be given priority funding. This action 

will nevertheless mean a delay in developing a space-based laser and the 

probable timeframe for an in orbit space-based laser is now around 2020. 

Nevertheless, a space-based laser is still under development and is in the 

United States thinking for weaponising space. The space-based laser 

continues to be a politically controversial option for ballistic missile defence. 

S59"Space Based Laser (SBL)", Director. Operational Test & Evaluation 
United States FYOO Annual Report, ' 
http://www.dote.osd.millreport.FYOO/other/OOsbl.html. 2. 
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Chapter 7: The Revolution in Military Affairs & The Militarisation of Space 

This chapter examines the Revolution in Military Affairs (RMA) and the 

militarisation of space. The first section examines the impact military space 

systems made during the Gulf War. The impact this made had profound 

implications for those claiming a RMA was underway in the United States, 

Russia and China. The following section examines the United States 

approach to the RMA. It examines the key players in promoting the RMA. 

The elements of the RMA, precision strike, information warfare, and 

dominant manoeuvre are analysed in tum. The underpinning of space systems 

for the RMA is addressed. The United States section concludes with an 

analysis of the factors driving the RMA and the concern in the United States 

of other countries embracing the RMA. 

The Chinese approach to the RMA is examined. The 

individuals involved in the discourse are identified and the origins of the 

RMA debate in China are traced. Also, addressed is the attempt to Sinify the 

RMA. The Russian approach to the RMA is traced, and indeed is the source 

of the concept that was identified as the Military Technical Revolution and 

became the RMA. 

The Role of Military Space Durin~ the Gulf War 

The use of space systems during the conflict in the gulf to expel Iraq from 

Kuwait was one of the first occasions that demonstrated the importance that 

space systems contributed to the air and ground campaign. This section 

reviews the literature on space systems and the gulf campaign, and highlights 

the roles satellites played in adding to the effectiveness of the overall 

campaign. It is also important to comprehend the political impact the Gulf 

War had in terms of fueling the debate on the Revolution in Military Affairs, 
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which although a broader concept than the military use of space, benefited 

significantly from the effectiveness of space systems during the campaign. It 

is for this reason that the military space literature of the Gulf campaign is 

assessed. 

The war in the Persian Gulf was the first circumstance in which 

a wide range of military space systems were used in a conflict. It was the first 

real test under war conditions of the sixty or so Western military satellites that 

were involved.560 Space added a fourth dimension to the war. It allowed a 

communications network to support a 400,000 strong anny to be established 

in theatre in a few weeks. It provided images of Iraqi forces and the 

reconnaissance photographs for the Allied air attacks. Satellites provided a 

navigation system which provided accurate information for combat soldiers, 

on missiles, tanks, aircraft and ships. It is for these principal reasons that the 

Gulf War is being described as the first space war.561 

The information provided by satellites offered distinct 

advantages to commanders planning and conducting ground operations.562 

The commanders on the ground were able to know the enemy force 

disposition, strength and the environment where the combat occurred. The 

theatre commander was able to maximise force effectiveness during the battle 

by having access to information, which gave him knowledge of any changes 

within his area of operation. Satellites were able to support battlefield 

preparation, enemy force assessment, targeting, weapons cueing and battle 

damage assessment. 563 

Weather monitoring capabilities were able to reduce the ''fog 

of war". During the campaign, the Department of Defence along with 

560Sir Peter Anson, Rear Admiral, Royal Navy retired & Dennis Cummings, 
Captain, R.A.F. retired, ''The First Space War: The Contribution of Satellites 
to the Gulf War", RUSI Journal, Winter 1991,45. 
561Jbid. 
562Dale R. Hamon, Commander, U. S. Navy, retired & Green III, Lieutenant 
Colonel Walter G., U. S. Air Force, retired, "Space and Power Projection", 
MilitaQ' Review, November 1994,63. 
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commercial meteorological satellite systems were used to acquire reliable 

weather data over Iraq. The specific kinds of weather information were 

particularly important for the planning and employment of laser and infrared 

precision guided munitions.564 

This information was used to determine how best to configure 
in-theatre reconnaissance assets, which precision-guided 
munitions to employ and when and where a unique-capability 
force should strike ... The critical data provided by space-based 
meteorological systems makes our advanced weapon systems 
more effective and gives commanders the freedom to exploit 
the weather as a component of decisive action.56.5 

The Global Positioning System (GPS) enabled US forces to 

navigate using all-weather and day-night accurate positioning information. 

This allowed the coalition field commander to freely traverse the featureless 

desert, while the Iraqi forces were limited to roads. The GPS system also 

supported other functions as well: minefield clearance, artillery fire support, 

precision-guided munitions employment and covert missions.5(>6 JST ARS 

was used to attempt to track mobile Scud launchers albeit with little 

success.567 

GPS hand-held receivers were used by ground soldiers to fix 

their positions. Using a laser range finder the soldier was able to obtain the 

range and bearing of the target for relay to an air control officer to provide 

precise target information for ground support aircraft. In fact GPS receivers 

it is argued, 

.563Ibid. 

... are now credited as making possibly the single most 
important contribution to the success of the conflict. They 
certainly saved many Coalition lives and casualties, and 
significantly enhanced the effectiveness of most teeth arms.568 

564Steven Bruger, Lt. Col., USAF, "Not Ready For the First Space War What 
about the Second?" Naval War Collejle Review, Winter 1995,77 . 
.565Ibid. 64. 
566Anson & Cummings, 48 . 
.567Michael R.Gordon, & Bernard R. Trainor, General, Tbe Generals' War, 
(Uttle, Brown & Co.: New York, 1994),237. 
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Mapping and charting was a necessary requirement before the 

onset of Desert Storm, since many of the maps of Iraq and Kuwait were over 

thirty years old. The earth resource satellites were thus able to provide the 

information necessary to develop and update the maps. The satellite images 

enabled simulators to train pilots using images of the actual targets they were 

going to bomb. In addition to this capability, these resources allowed theatre 

commanders to plan amphibious and airborne operations, track the 

movements of Iraqi forces, and prepare for and practice strike operations . .569 

Communications satellites carried the majority of the military 

trunk traffic, such as speech. data. facsimile. telegraph. into and out of the 

theatre.570 They provided tactical links within theatre and bridges for other 

terrestrial VHF/UHF radio systems whose line-of-site limitations prevented 

them from spanning the desert reaches. They provided communications to 

ships at sea, to troops on the move and even to military aircraft. And when 

military satellites became overloaded. civil space circuits were leased and 

pressed into service.571 Coalition communication systems carried more than 

700,000 telephone calls and 152,000 messages per day during the most 

intense part of Desert Storm.572 Out of this, satellite communications systems 

carried 85 percent of the total inter and intratheatre 10ad.573 At the operational 

level these systems allowed the coordination of the air, land, space and special 

operations forces to be integrated into a comprehensive plan. The rapid 

transfer of battlefield information from tactical to operational commanders, 

and then to the strategic level decision makers, was made possible through 

space borne communications.574 

S68Anson & Cummings, 50 . 
.569Hamon & Walter, 64. 
570Anson& Cummings, 45. 
s71Ibid. 
S72Steven Bruger, 75 
573Ibid., 76. 
574Ibid. 
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The coalition also had access to satellites that could give early 

warning of ballistic missiles.575 These satellites quickly became part of the 

campaign to detect and shoot down incoming Scud missiles launched against 

targets in Israel and Saudi Arabia. This Defence Support Program (DSP), was 

designed to provide early warning of Soviet intercontinental missiles, and was 

apparently successful earlier in monitoring Iranian Scud launches against Iraq 

in 1986.576 The DSP satellites used a twelve foot telescope to collect infrared 

energy in an optical sensor, focusing onto an array of two thousand detectors 

which covered an area of around two square miles.577 The heat plume of the 

missile was relayed via satellite and ground stations to the North American 

Aerospace Defence Command (NORAD), southwest of Colorado Springs.578 

The detailed work-up of the US, UK and French operational 

space and ground segments in support of the combat forces highlighted the 

inherent capabilities of space communications. These include rapid 

deployment, high quality, security, reliability, power, and flexibility. It also 

demonstrated the growing military dependence on satellite communications 

in all services and at every level of command. Nevertheless, as Rear Admiral 

Sir Peter Anson commented, 

Considerable ingenuity was needed to reconfigure the space 
segment and to manufacture, extend, patch, and adapt and 
modify ground systems to bring them up to operational scratch 
over the five months of grace afforded by Desert Shield.~79 

The Iraqis on the other hand had no military space assets. 

They did have access to civil international networks, Intelsat and Inmarsat, 

plus a share in Arabsat, which operates two regional telecommunications 

satellites covering the area. However, the Arabsat earth station in Baghdad 

was an early victim of the bombing campaign. 

575 Steven Lambakis, "Space Control in Desert Storm and Beyond", Orbis, 
Summer, 1995,419. 
576Anson & Cummings 51. 
S'nBruger,78. 
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The ability of the Iraqi leadership to have access to the benefits 

of space imagery was prevented by negotiations with "SPOT Image", the 

corporation that operates the SPOT series of imagery satellites. The French 

government agreed not to sell Gulf images to countries outside of the 

coalition. The space-imagery embargo against Iraq was possible because the 

few countries capable of providing space imagery of the Middle East region 

consented to the general aims of the coalition. As Lambakis points out, 

An alternative scenario, however must be considered. Had 
Soviet leaders believed themselves compelled to provide 
imagery to their erstwhile ally, the US-led coalition would have 
had to accept this potentially significant encumbrance or 
otherwise work to sever the communications links between 
Baghdad and Moscow or intercept imagery deliveries to 
Baghdad.58O 

However, a US-based EO SAT , a Spot image competitor that operates the 

Landsat series of satellites, continued to sell imagery information to concerns 

in non-coalition countries. It argued that it had a legal obligation to do so.581 

Another aspect in this regard is the fact that the United States and its allies 

used INTELSAT satellites extensively, along with Iraq. There was no attempt 

made to deny Iraq access to INTELSAT by invoking the INTELSAT charter, 

because the restrictions could have been applied equally to the United States 

and its allies.582 This was due to the fact that if the United States had 

attempted to deny INTELSAT access to an adversary who was a consortium 

member, as Iraq was, this could backfire and lead to restrictions on U.S. 

military use of the system.583 

However, the coalition failed in its bid to cut President Hussein 

off from satellite information. The weak link was the West's appetite for war 

news. Reporters tested the limits of the US guidelines on coverage of the war. 

5791bid. 46. 
58OLambakis, 421. 
581The Washington Post, February 19, 1991 
582Daniel Gonzales, The Chan~in~ Role of the US Military in Space, (RAND, 
Washington D.C.: 1999),35. 
583Ibid. 
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Consequently, Washington reasoned that Iraq would continuously monitor 

news broadcasts and glean this to military advantage. Lambakis points out 

that Cable Network News "no doubt became the best source of intelligence for 

Iraqi leaders."584 

The fact that Iraq had no anti-satellite systems, enabled the 

contribution that satellites made to assist the coalition forces to become 

extraordinarily simple. As Lambakis argues, "As a consequence of the 

growing reliance on satellites to perform military functions, a future ASAT­

wielding adversary of the United States might be capable of leveraging a 

victory out of otherwise hopeless military circumstances. "58.5 The integration 

of space systems within the U.S. military operations may lead to space rapidly 

becoming the country's Achilles' heel.586 

The Gulf War demonstrated that space is increasingly 

becoming an important arena in war. If Iraq had possessed the ability to use 

the GPS satellites, its ballistic missile tactics might have been far more 

devastating.587 The possibility that in the future the United States may 

encounter an enemy with an ASAT capability has to be considered in the 

planning for future conflicts. The use of space in providing information for 

C4I means that space could consequently become another dimension that can 

affect the outcome of war. 

The Revolution in Military Affairs and the United States 

The Gulf War and the capabilities it demonstrated saw the 

development of a new concept, one which was termed the "Revolution in 

Military Affairs". This term was seized upon by Andrew Marshall. the head 

of Net Assessment in the Pentagon, who had been sponsoring studies in this 

584Lambakis, 422. 
585Ibid., 425 
586Ibid. 
587Jbid., 426. 
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area for some time.588 Indeed, at the time the U.S. Secretary of Defence, 

Richard Cheney in regard to the RMA and its potential claimed that this had 

been demonstrated dramatically . .589 However this view is called into question 

by Stephen Biddle in a recent article: 

Rather than a revolution through information dominance and 
precision strike, what the Gulf War really suggests is a new 
ability to exploit mistakes. This, however, suggests, very 
different policies. If new technology offered tremendous 
military power to any who acquired the new systems (and 
reformed their military doctrine to exploit them), this implies a 
powerful incentive for radical change: those who realize the 
full potential of the new era would enjoy enhanced security and 
influence, while those who do not do so risk being left 
behind.590 

The revolution in military affairs is based primarily on the 

impact made by the advancement of technologies in the field of information 

technology, sensors, computing and telecommunications, and the modern 

military. The concept is defined in the Annual Report to Congress as: 

A Revolution in Military Affairs (RMA) occurs when a 
nation's military seizes an opportunity to transform its 
strategy, military doctrine, training, education, organization, 
equipment, operations, and tactics to achieve decisive military 
results in fundamentally new ways.59) 

The interplay of advanced technology and new operational 

concepts can occur in two distinct ways. The first is the requirements pull, 

were a new critical operational task emerges which requires the development 

of new technology to accomplish the new mission. An example of this would 

be ballistic missile defence, were the proliferation of ballistic missiles and its 

associated technology created the requirement for theatre missile defence for 

troops and potentially national ballistic missile defence. The second is the 

588L Freedman, Revolution in Strate~ic Affairs, Adelphi Papers,318, IISS, 
1998,32. 
589Department of Defence, Conduct of the Persian Gulf War. Final Report to 
Conf:ress, (Washington D.C.: USGPO, 1992, 164. 
590Stephen Biddle, "Victory Misunderstood: What the Gulf War Tells Us 
About the Future of Conflict", International Security, Fall 1997, 176. 
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technology push, were a promising new technology spurs the development of 

a new weapons system or operational concept and enables a new mission to 

be perfonned. An example of this would be the utilisation of the global 

positioning system to navigate for precision munitions. It is the combination 

of the requirements pull and technology push that has seen the maturation of 

technology providing new missions which has contributed to the RMA. 

One of the most influential advocates of this approach in the 

United Sates Defence establishment was Admiral Owens. Owens' approach 

is commonly known as the "system of systems" approach. This approach is 

based upon system architectures and joint operational concepts. It attempts to 

gather real-time, all-weather, infonnation continuously to formulate dominant 

battlespace knowledge.592 Dominant battlespace knowledge (DBK) involves 

relaying automated target information to operational plans into a recognized 

network in which the information can be utilised. This infusing of DBK into 

U. S. forces combined with the real time awareness, it is argued, will enable 

the United States to apply force with speed, accuracy and precision.593 The 

conflict in Iraq is often cited as a demonstration of these capabilities. As 

Admiral Owens espoused at a conference: 

If you see a battlefield the size of Iraq, if you start to have the 
technical capability to provide a tactically fused knowledge 
base to that battlefield, you can go after the targets that are the 
strategic centre of gravity in the battlefield, and you will win. 
It means that you do not have to have as many tanks, ships, or 
airplanes. It means that you can put together a whole new 
theory of the way you fight wars.594 

591 Willi am S. Cohen, Secretary of Defence, Annual Report to the President 
and the Congress, Department of Defence, United States of America, 
(US GPO: Washington, D.C., 1999), 122. 
592William A. Owens, Admiral, ''The Emerging U. S. System of Systems," 
National Defence University, Stratel:ic Forum, Number 63, Institute for 
National Strategic Studies, February 1996. 
s93Ibid. 
s94William A. Owens, Admiral, "Revolution in Military Affairs: US Vision 
For Future Warfare," Revolution in Military Affairs? Challenl:es to 
Governments and Industry in the Infonnation Aie, Conference held at the 
Royal Institute for International Affairs, 21 & 22 May 1997,3. 
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Those sceptical of the RMA point to the Clausewitzian trinity 

of primordial violence, chance and probability and subordination of war to 

policy, and see these concepts being replaced by a new technological trinity: 

intelligence, surveillance, and reconnaissance technologies; advanced 

command, control, communications, and computer systems; and precision 

strike munitions.595 The RMA concept is being formulated independently 

from an adversary in a closed environment where friction, chance and 

uncertainty are omitted. The problem is not with the technology but lies with 

the view that a lead in technology by itself is enough, and investment in those 

emerging technologies could be to the detriment of force structure, readiness 

and training. This point is illustrated by the following: 

The insertion of large numbers of troops capable of holding 
their ground into critical positions remains a vital military task . 
. . . It is also a task upon which new technologies may have 
little impact. Sheer numbers and raw military power can be 
valuable precisely because they are conspicuous.596 

The Elements of The RMA 

The first of the elements of the RMA is precision strike. The 

concept has its origins with the use of laser-guided bombs in Vietnam, but the 

guidance systems have since been developed. The technologies have been 

coupled to the intelligence collection, communications, data processing, and 

command and control systems as equally necessary components in achieving 

595Mackubin T. Owens, ''Technology, the RMA. and Future War," Strate~ic 
Review. Spring 1998.67. See also. Williamson Murray, "Clausewitz Out, 
Computer In Military Culture and Technological Hubris," The National 
Interest, Summer 1997.63. 
596Lawrence Freedman, "Britain and the Revolution in Military Affairs". 
Revolution in Military Affairs? Challen~es to Governments and Industry in 
the Information A~e. Conference held at the Royal Institute for International 
Affairs. 21 & 22 May 1997,5. 
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precision strike.597 These improvements make precision strike a crucial factor 

on the modem battlefield. 

The second element of the RMA is the concept of information 

led warfare. The infonnation technologies make it possible to gather, process 

and move enormous amounts of information extremely quickly. This can 

make it possible for the military commander to fonnulate a near-real time 

disposition of the enemy forces and to be able to replan and direct forces 

accordingl y. 598 

The third element of the RMA is dominant manoeuvre. This 

concept is a corollary to precision strike and information warfare in that the 

detailed infonnation on the enemy combined with precision strike can be 

brought to bear on the enemy's weak points and could result in dominance on 

the battlefield.599 

The RMA is underpinned by space systems that provide much 

of the information which is utilised when acquiring an illumination of the 

battlefield. Space provides the arena for the sensors, and the transmission 

through the sensors of the information that allows the battlefield commander 

to know much more than the opponent. If the ability to utilise these space 

systems is hampered then the enabling edge these assets provide will be 

affected detrimentally. Although there are other ways to deploy sensors, 

space offers superior performance.600 Indeed, the recognition of the 

increasing importance of space is made clear in the Annual Report to 

Congress when it declares, " ... 000 must be able to ensure freedom of access 

in space for friendly forces and, when directed, limit or deny an adversary's 

597Glenn C. Buchan, The Impact of the Revolution in Militar:y Affairs on 
Developinf: States' Militar:y Capability, (RAND: Santa Monica, CA, July 
1995),9. 
5981 bid. 
599Ibid. 
6OOC. S. Gray, "A Contested Vision: The RMA Debate Today," Revolution in 
Military Affairs? Challenies to Governments and Industry in the Information 
~,Conference held at the Royal Institute for International Affairs, 21 & 22 
May 1997,6. 

219 



ability to use the medium for hostile purposes ... DoD must have the 

appropriate capabilities to deny when necessary an adversary's use of space 

systems to support hostile military forces."601 Implicit within this is that the 

capability to use space for the benefits it provides is the key element of the 

RMA. 

Factors Drivin~ the RMA 

The implementation of the RMA was announced in the 

publication of the document entitled "Joint Vision 2010." This emphasizes 

the role of technology in the developing doctrine of the U. S. forces. It 

follows on from the system of systems approach when it states that, 

''Technological advances will continue the trend toward improved precision. 

Global positioning systems, high-energy research, electromagnetic 

technology, and enhanced stand-off capabilities will provide increased 

accuracy and a wider range of delivery options!'602 The document attempts to 

co-ordinate the advances in computer processing, precise global positioning 

and telecommunications to determine the locations of friendly and enemy 

positions and distribute this data to thousands of locations. 

Joint Vision 2010 espouses four areas of continuing superiority 

which includes the forementioned elements of the RMA concept, but adds the 

concepts of full-dimensional protection (defence against aU threats regardless 

of their source) and focused logistics (the ability to get the right material to the 

warfighter).603 Implicit within the concept of full-dimensional protection is 

the concept of ballistic missile defence, with the ability to defend against 

60 1 William S. Cohen, Secretary of Defence, Annual Report to the President 
and the Com:ress, Department of Defence, United States of America, 
(USGPO: Washington, D.C., 1999),86. 
602Joint Vision 2010, Office of the Chairman of the Joint Chief of Staffs, Joint 
Staff, Pentagon, Washington D. C., April 1996, 11. 
603Martin C. Libicki, "Information War, Information Peace", Journal Of 
International Affairs, Spring vol. 51 no. 2, 1998,416. 
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theatre ballistic missiles, and perhaps national missile defence. This is later 

made explicit in the Annual Report to Congress: 

Development and deployment of a multi-tiered theatre missile 
defence architecture, combined with offensive capabilities to 
neutralize enemy systems before and immediately after launch, 
are prime examples of full-dimensional protection efforts.604 

One of the greatest motivations behind the RMA concept is 

that in the face of shrinking defence budgets and hence military force 

structures, the United States may have few options but to utilise civilian 

information technologies to increase the effectiveness of their armed forces.6OS 

In fact this is one of the major differences with the current RMA and previous 

military revolutions in that the commercial sector is playing a critical role in 

developing technology which has military applications. This is true with 

regard to areas such as space launch, navigation, and reconnaissance. The 

budgetary aspects of commercial space systems and their roles in providing 

information of the battlefield is illustrated by Admiral Owens: 

It is the unmanned aerial vehicle flying over Bosnia today 
called the Predator with 2000 hours of proven flight time that 
provides you with the real-time video through a commercial 
satellite because it is too expensive to use a military satellite on 
a hour to hour basis. We prefer to use Motorola satellite 
because we can rent it cheaper and we can get the downlinks 
anywhere in the world, and it is much more efficient way to do 
business with COTS (Commercial Off The Shelf 
Technologies) ... 606 

The implications of this means that the military cannot control the spread of 

technology. Indeed the recent Cox Report has demonstrated the antagonisms 

between the Commerce Department and the Defence Department over the 

export of space launch technologies. 

604William S. Cohen, Secretary of Defence, Annual Report to the President 
and the Coniress, Department of Defence. United States of America, 
(USGPO: Washington, D.C., 1999), 124. 
6OSOlenn C. Buchan. One-and-a-Half Cheers for the Revolution in Military 
Affairs, (RAND: Santa Monica, CA, 1998),26. 
606William A. Owens, Revolution in Military Affairs? ChalJenies to 
Governments and Industry in the Information Aie, 4. 
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The concept of the RMA has become particularly useful 

politically, especially with the costs associated with maintaining a Cold War­

sized military structure. There is the notion that the RMA provides the 

opportunity to create a new force multiplier that will enable the military to do 

more with less.607 Indeed there have been suggestions that the United States 

should restructure its military and accelerate the integration of the new 

technology into the active forces. 608 This would see a reduction in the annual 

defence budget from $245 billion to $210 billion by early in the next 

century.609 This does seem rather paradoxical since as Edward Luttwak 

points out: " .. .it is invariably expensive to reduce casualties by developing 

and deploying ways to move personnel and materiel farther from harm's way 

on the battlefield while maintaining their effectiveness.''6l0 While the issue 

here is not reducing casualties, the sentiment of the increased cost of moving 

away from the battlefield and utilising precision guided weaponry, (one of the 

key elements of the RMA), does seem to imply an added expenditure, not 

reductions. 

In the post-cold war environment practical and ethical 

constraints may impinge more heavily on the United States, focusing upon 

leaders or peoples, or their means of subsistence. The conduct of the war 

during the Gulf War is a case in point. The use of information technologies 

and the new space-based systems which supported them both reduced the 

number of casualties to the coalition forces, and kept Iraqi civilian losses 

607John Arquilla, ''The Strategic Implications of Information Dominance" 
Stratel:ic Review, Summer 1994,30. • 
608See James R. Blaker, "Understanding the Revolution in Military Affairs: A 
Guide to America's 21st Century Defence", Pro~ressive Policy Institute, 
January 1997. 
609Ibi~. See also, ~am~s R. "~Iaker, "A. V ~guard F~rce: A.ccelerating the 
Amencan RevolutIOn 10 MIlItary Affrurs, Proiresslve Pohcy Institute 
Defence Working Group Policy Brief, November 1997. ' 
610Edward N. Luttwak, "A Post-Heroic Military Policy", Foreil:n Affairs, 
July/August 1996,40. 
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down.611 Indeed recently, in the face of Iraqi resistance to weapons inspection 

there have been calls for a policy of offensive infonnation warfare against 

Iraq.612 This may then lead to an option being utilised that has its origins in 

the present element of the RMA namely infonnation dominance. This would 

consist of targeting the military and infrastructure components of the enemy 

and their links to the other key elements.613 

An interesting insight into the motivations behind the RMA is 

provided by Freedman when he argues that: "In practice, the revolution in 

strategic affairs is driven less by the pace of technological change than by 

uncertainties in political conditions."614 Indeed since the demise of the Soviet 

Union there has been a great deal of uncertainty in international security 

affairs as to what is the greatest issue of concern, and indeed this lack of focus 

may have contributed to the support for the idea of a RMA. However, the 

military technological developments, especially the contribution of military 

space systems do appear to offer and provide new missions which were 

previously unobtainable. The combination of technology push, for example 

with GPS for precision munitions as mentioned above, and new missions to 

deal with the proliferation of ballistic missiles and their associated 

technologies, do seem to discredit the claim that the RMA is driven more by 

political uncertainties than technological factors. 

The United States Concerns Re2ardin2 Other Military Powers and the RMA 

One of the issues related to the RMA is the possibility for other 

military powers to be able to omit a few stages in military development. The 

61lLawrence Freedman, Sanctuary or Combat Zone? Military Space in the 
21st Century, Air Power and Space - Future Perspectives Conference, 
September 12113 1996,5. 
612Andrew Rathmell, "Mind Warriors at the Ready", The World Today, The 
Royal Institute of Intemational Affairs, November 1998,290. 
613John Arquilla, ''The Strategic Implications of Infonnation Dominance", 
Strate~ic Review, Summer 1994,28. 
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most feasible of the elements of the RMA open to a developing military 

capability is that of precision strike weapons. Although intelligence 

projections raised the spectre of Third World precision-guided munitions 

twenty years ago,615 the limited Global Positioning System access coupled 

with commercial quality reconnaissance data presently available could see this 

capability finally arrive. Also, the combination of nuclear weapons and some 

elements of the RMA, such as crude GPS fixes, could reduce the need for 

extreme position in navigation, target geolocation, and target 

characterisation.616 

The potential for other military powers to counter the benefits 

that may accrue from the RMA lies in the vulnerability of the space systems 

that underpin it. For example, the ability to jam GPS satellites, 

communication satellites and particularly commercial satellites, is relatively 

simple.617 Developing nations, if their interests are mainly regional, could 

utilise cheaper technologies such as fibre optic land lines and direct line-of­

sight terrestrial relays for communications for their own military 

requirements. 

It is conceivable that an aspiring global power could radically 

restructure their military forces in ways that would lead them to acquire forces 

in a completely different manner to that of the major powers, but it could be 

costly. For example, a country which has some relatively modern technical 

capability, such as India, may forego developing a traditional navy and air 

force and invest in space forces, such as armed transoatmospheric vehicles 

and perhaps armed satellites.618 This could give both regional and global 

strike capabilities greater than it would otherwise achieve with conventional 

614Lawrence Freedman, The Revolution in Strate&ic Affairs, Adelphi Paper 
318, (International Institute for Strategic Studies: London, 1998), 76. 
61SOIenn C. Buchan, The Impact of the Revolution in Military Affairs on 
Developin2 States' Military Capability, 12. 
616Ibid., 18. 
617Ibid., 16. 
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capabilities. However, there are a number of difficulties with this scenario not 

the least in terms of technical and operational. Also it is more than likely that 

any aspiring nations would face parochial interests within each of the armed 

services ready to oppose such proposals. 

Russian Views of the Revolution in Military Affairs 

The Soviet Union in the late 1980s came up with the term 

coined by Marshal Nikolai Orgarkov, Military Technological Revolution. 

Ogarkov believed a fundamental change had occurred in military affairs with 

the potential of conventional weapons increasing at least tenfold.619 The 

United States was seen as at the vanguard of this Military Technological 

Revolution with its conventional capabilities. The term MTR was supplanted 

by the use of RMA by Pentagon officials who were familiar with Soviet 

military theory. 

The Russians anticipated between 2000 and 2010 or 2015 the 

deployment of directed energy weapons, earth penetrating weapons and 

advanced robotics.62o The technological trends has reprioritised quality over 

quantity in future military development The previous qualitative-quantitative 

argument has been superseded with the decisive impact being dependent on 

the development of new design concepts and prototypes. 

Russian views of future war are expected to be global in their 

aspirations and they stress that control of space will be the decisive 

determinant in operations concerned with controlling sections of the earth.621 

The characteristic of war is deemed to have altered. Large quantities of 

618Glenn C. Buchan, One-and-a-Half Cheers for the Revolution in Military 
Affairs, (RAND: Santa Monica, CA, 1998), p23-24. 
619 Robert R. Tomes, "Revolution in Military Affairs - A History", Military 
Review, September-October 2000, 101. 
620 Mary C. Fitzgerald, ''The Soviet Military and the New 'Technological 
Operation' in the Gulf," Naval War Colle~e Review, Autumn, 1991, 18. 
621 Ibid., 21. 
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ground troops will no longer be employed. They will be replaced with 

substantial strikes delivered by remotely piloted precision guided weapons. A 

country will be subjugated to precision strikes and will be a battlefield in war 

without flanks. The distinction of front versus rear will be replaced with that 

of targets and non-targets, in that there will be no clearly drawn battle lines. 

Conventional assets will be able to achieve strategic objectives. The Russians 

declared the Gulf War as the first of the technological operations. The ability 

of advanced non-nuclear technology to accomplish missions previously 

earmarked to nuclear forces means that these assets will achieve the objectives 

envisioned in a nuclear war.622 These aims will be achieved without the 

collateral damage and political considerations associated with nuclear 

weapons. 

The Russian military views outer space as a potential theatre of 

military actions. The forms of operations that will be conducted in near-earth 

space will incorporate the following: operations to destroy strategic weapons 

in flight; operations to destroy or prevent deployment of enemy satellites; 

operations to defeat orbital and ground space groupings and to seize and hold 

strategically important spheres of the near-earth space; and strikes delivered 

from space.623 

Chinese Views of the Revolution in MilitaQ' Affairs 

As early as 1988, Chinese writers had shown interest in the 

revolution in military affairs. Indeed General Mi Zhenyu had discussed the 

issue in his book that was published in 1988 entitled, "Chinese National 

Defence Concepts".624 Interest increased in 1995 with Chinese writers 

referring to the "third military technical revolution" the Russian terminology 

622 Ibid., 38. 
623 Mary C. Fitzgerald, "The Russian Military's Strategy For 'Sixth 
Generation' Warfare", Orbis, Summer 1994,461. 
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as opposed to the U.S. term of RMA. The "Liberation Army Daily", the 

official newspaper at the time began to publish weekly articles concerning the 

topic, and in October of that year a national conference was convened to 

consider the implications for China.625 

Those who advocate the RMA are represented by a small 

portion of the PIA, though they include strategists in premier academic 

institutions, officers in Commission of Science, Technology and Industry for 

National Defence, COSTIND, the Second Artillery (the strategic missile unit) 

and a few others equipped with modem cruise missiles.626 However, what 

this group of advocates is missing is a senior Chinese leader to enhance their 

position. China in May 1996 formed a strategic research centre to coalesce 

research on traditional Chinese statecraft with studies designed to generate 

innovative military concepts.627 

Amongst the RMA advocates, space warfare is seen as being 

central to the determination of future wars. Chinese thinking regarding space 

warfare seems very disparate. They appear to amalgamate the following 

elements, anti satellite weapons, ballistic missile defence, satellite 

miniaturisation, and satellite launchers, but there does not appear to be any 

overarching strategy to combine these together with regard to RMA thinking. 

Tsien Hsue-Shen, the father of the Chinese space programme in 1985 brought 

to the attention of the senior military leadership Russian work on the RMA. 

Some Chinese strategists envision space weapon-systems as the third weapons 

revolution, following on from conventional and nuclear weapons.628 The 

most enthusiastic supporters of the RMA are strategy planners in the 

headquarters of the PIA's specialised services, and academic staff in PLA 

624 Michael Pillsbury, China Debates the Future Security Environment, 
(National Defence University: Washington D.C., 2(00), 264. 
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research institutions.629 Their opinions on the RMA are grounded on their 

interpretation of technological developments in the new century and this in 

tum has won them support from the Central Military Commission (CMC) 

chairman, Jiang Zemin. These supporters are at present young, but 

nevertheless well placed in their career paths to become more influential in the 

future. Jiang Zemin, himself is a farsighted technocrat and is extremely 

enthusiastic regarding the RMA.630 Indeed, Jiang Zemin on an inspection tour 

of the PLA National University of Science in 1991 declared that any future 

war would be a war involving high-technology, a war of multiple dimensions, 

a war of electronics, and a war of missiles. The PLA would have to be ready 

for such an occasion.631 A "qualitative construction of the military" in order 

to cope with modem local war was formally adopted by an enlarged session of 

the CMC in December 1991.632 

Chinese authors on the RMA stress that their country must 

discover its own "unique techniques and skills" during its examination of the 

RMA. Hence, it must not simply transfer western thinking and add western 

developments to its existing framework: 

... due to their different economic and scientific development 
levels, as well as their different cultures, traditions, and ways 
of thinking, different countries will be subjected to different 
impacts produced by military revolutions; as a result, they will 
adopt different approaches toward new things and accept the 
new military revolution in varying degrees. Therefore there 
will be a growing trend toward diversification in the pattern of 
war at the initial stage of the military revolution.633 

629 You Ji, ''The Revolution in Military Affairs and the Evolution of China's 
Strategic Thinking", Contemporary Southeast Asia, December 1999,348. 
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633 Zhang Feng, "Historical Mission of Soldiers Straddling 21- Century", 
JiefanLtiun Bao, January 2, 1996 as translated in FBIS-CHI-96-061, quoted in 
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However, at present China has an equipment vacuum in its 

technological capabilities in order for it to fully transform its forces into a 

RMA fighting force. At present the RMA school of thought can be seen as a 

philosophical blueprint rather than a practical indicator for China's defence.634 

When China's national strength grows, so will the RMA's influence on the 

PLA's military preparations, and it will therefore impact on the high 

command's thinking on the subject. 

In 1998 at a PLA National Defence University workshop, the 

concept of the RMA was agreed upon, that the RMA is composed of five 

revolutions: the military thinking of officers, military technology, military 

equipment, strategic theory, and force structure.635 They also established that 

the core of the RMA was the rapid development of information technology. 

The Chinese are mindful of the need not to merely copy a RMA new force 

structure and combat patterns of their prospective opponents. To this end the 

Chinese are attempting to Sinify the RMA concept. They believe that the 

RMA is in its infancy, with its initial phase extending to 2030.636 With this in 

mind it is therefore difficult to conceptualise the RMA's full potential. 

Though a driving force for the RMA is new technology, this alone without 

new combat theories will not be decisive in any future conflict. The RMA is 

seen as providing pressure on the PLA to remove the historical burdens of the 

revolutionary ideology and outdated military strategies. The RMA has also 

made China address the practices and strategies of its potential adversaries.637 

By analysing adversaries' strategies this could allow the PLA to develop its 

own combat theories. 

The RMA has been an incentive for the development of science 

and technology for China. China's rapid economic growth has enabled it to 

634 You Ji, ''The Revolution in Military Affairs and the Evolution of China's 
Strategic Thinking", Contemporary Southeast Asia, December 1999,349. 
635 Ibid., 349. 
636 Ibid., 351. 
637 Ibid., 352. 
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make research into high technologies more affordable. Combining this desire 

for technological development, both civilian and military leaders have decided 

to make a national effort to boost China's defence technology as quickly as 

possible. An outcome of this is that research and development have focused 

on developing a military space network, fixed energy and laser equipment, 

electronic weapons and super computers.638 

A visible expression of China's commitment to the RMA 

concept is the creation in 1998 of a General Equipment Department (GED) 

which is under the CMC, with the same rank as the General Staff Department 

(GSD).639 This new department has taken over the functions of weapons 

research and development, testing, acquisition, allocation and other related 

matters previously assumed by top agencies in the PLA headquarters. The 

creation of the GED is significant in that it is an effective measure to create a 

high-technology defence strategy and without advanced technological 

weaponry the RMA will not progress. Additionally, the GED is a first step in 

transforming the theoretical concept of the RMA into actual practical 

equipment, for instance the department will develop weapons acquisition in 

line with the requirements of the RMA. The PLA's long term weapons 

development programme sets out three aims.64O The first aim is the research 

and development for weapons systems designed for the defence of China's 

periphery, where low level conflicts are anticipated. The second, is research 

and development for advanced conventional weapons, for conflicts within or 

outside of China's territory against high-technology countries. The third, is 

research and development for strategic high technology weapons, which 

include space weapon systems. 

The importance of space to China's perception of the RMA 

cannot be overstated. It is a fundamental aspect of the PLA's long term 

638 Ibid., 357. 
639 Ibid., 359. 
640 You Ji, The Armed Forces of China, (I.B. Taurus: New York, 1999), 56. 
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research and development in its pursuit of military power. The use of space 

assets such as navigation satellites to enhance the precision of weapons is a 

case in point, where the weapon's effectiveness is increased. The following 

quote highlights this; "A reliable and substantial space capability is now 

viewed not only as a multiplier of military power, but also as an indispensable 

factor in organising united operations and a crucial deterrent to potential 

adversaries.''641 Indeed this view has been one held by some Chinese 

strategists from the early 1980s. 

The following quote highlights China's focus on high 

technology weaponry: 

... China's post-Deng strategy is forward-leaning in both 
political and military terms. Politically, the high-tech focus 
aims at defence against strategic concerns, namely the major 
military powers. At the same time the strategy is flexible in 
principle, catering to different scenarios, from major high-tech 
wars to small scale border rifts. This is the response of China's 
armed forces to the country's changing security 
environment. 642 

China recognises that there is a gap between its technological 

capabilities compared with the United States and other NATO countries. In 

order to narrow this gap, the PLA has focused on a number of high priority 

military technological areas. These are seen as fundamental to elevating the 

PLA's technological level. They are electronic warfare, precision guided 

missile technology, high speed computers, powerful laser facilities and the 

application of artificial intelligence in military facilities. 643 

One of the central themes emanating from Chinese views of 

future warfare, is the importance of military space. As some authors argue, as 

space technology develops, the deployment of space-based weapons will 

make mastery, or control of space a prerequisite for naval victory.644 These 

641 Ibid., 78. 
642 Ibid., 8. 
643 Ibid., 58. 
644 Captain Shen Zhongchang, Lt. Com. Zhang Haiying, & Lt. Zhou 
Xinsheng, ''21· Century Naval Warfare", in Michael Pillsbury, ed., Chinese 
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authors envisage space based weapons, combined with reconnaissance and 

elint satellites to monitor and track the ships intercepting them. Other authors 

cite military space's importance. but in relation to air and space. They make 

the claim; "Link air and space forces together, under the strategic principle 

that the one who controls outer space can control the Earth. super powers and 

military giants are expanding their strength in outer space and the function of 

air force."645 

Conclusion 

The extensive use of space assets during the campaign to 

liberate Kuwait demonstrated the importance of space assets to modem war. 

The array of space systems, such as GPS, communications satellites, and 

photoreconnaissance satellites enabled the battlefield commanders to 

illuminate the battlefield on a scale never seen before. These hostilities were 

the setting for the RMA debate, not only in the United States, but for analysts 

in China and Russia as well. The performance of the United States in 

particular in the campaign led Russian and Chinese defence analysts to 

examine whether there was a novel way of conducting war. 

The United States, Russia and China approaches to the 

Revolution in Military Affairs all identify military space as playing a 

fundamental part in achieving a RMA. The components that comprise the 

RMA are precision strike, information warfare and dominant manoeuvre. 

These components are underpinned by space systems that supply much of the 

information that is required to illuminate the battlefield in order to take 

advantage of the above components. Space is the arena in which the sensors, 

and the transmission of the sensors of the information operate. These assets 

Views of Future Warfare, (National Defence University: Washington D.C., 
1998),263. 
64S Maj. Gen. Zheng Shenxia & Senior Col. Zhang Changzhi, ''The Military 
Revolution in Air Power", in Michael Pillsbury, ed., Chinese Views of Future 
Warfare, 308 
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enable the battlefield commander to have the edge over an adversary. It is not 

altogether surprising to discover that the United States, along with China and 

Russia have recognised the importance of space systems to the current RMA. 

One effect the RMA could have given the central importance 

of military space systems to the RMA is that it could make space a battlefield. 

As other countries, such as Russia and China see the effects of the RMA and 

its devastating effects it has on the battlefied, this may lead them to target the 

space systems themselves. The reliance on space systems to promote the 

RMA could lead to space becoming a battlefield. 
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Chapter 8: The Post Cold War Military Space Policy of the United States 

This chapter examines the United States' military space policy since the end 

of the cold war. It analyses President Clinton's two tenns of office and the 

start of President Bush's administration with respect to missile defence policy 

and military space policy. The Clinton administration's period in office saw 

political manoeuvring between Congress and the president over national 

missile defence plans. There were a number of congressionally initiated acts 

to instigate a programme towards the building of a national missile defence 

system. This chapter examines these architectures with regard to the use of an 

exoatmospheric interceptor, which intercepts the threat ballistic missile in 

space. The chapter progresses to examine the impact of the Presidential 

Directives that were announced during the Clinton period, on military space 

policy. The organisation changes that were implemented with regard to 

military space are analysed. 

The following section examines President Bush and the missile 

defence policy that he has espoused. It examines the significance and 

rationale for the United States' withdrawal from the Antiballistic Missile 

Treaty. The Commission to Assess the U.S. National Security Space 

Management and Organisation reported during the first months of President 

Bush's administration. The impact this had on military space policy and the 

organisational changes it had on the space infrastructure are analysed. In this 

section the space-based weapons that are being considered are outlined with 

particular attention given to space-based weapons against terrestrial targets. 

The chapter finally assesses the impact and the contribution military space 

assets have made to recent conflicts. It examines the roles space assets made 

to the campaign in Yugoslavia, and the events in Afghanistan. 
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President Clinton's Missile Defence Policy 

The Clinton administration in 1993 inherited the Global 

Protection Against Limited Strikes ballistic missile defence system and 

promptly cancelled the development of the system. The priority was placed 

on the development of theatre missile defence with national missile defence 

placed into research and development. This reorientation of missile defence 

policy was reflected in the name change in May 1993 from the Strategic 

Defence Initiative Organisation to Ballistic Missile Defence Organisation, 

indicating the shift from strategic defence to theatre missile defence. The 

refocus was primarily to concentrate on ground-based defences with a reduced 

effort towards national missile defence. 

The quest for a National Missile Defence of the United States 

was undertaken by the Republican controlled Congress. The Congressional 

attempts to legislate for a national missile defence gave rise to a number of 

Missile Defence Acts. The first of these was the Missile Defence Act of 1995. 

This act called for the deployment of a ground based National Missile 

Defence with multiple sites to be operational by 2003.646 The act envisioned 

the deployment of up to one hundred ground-based interceptors, supported by 

space-based sensors. Also, contained with the act was U.S. intent to negotiate 

treaty changes with Russia, and if those negotiations failed, to withdraw from 

the treaty. However the Missile Defence Act of 1995 was unacceptable to the 

Clinton Administration and a bipartisan compromise was achieved. This 

watered down the previous provision and committed a ballistic missile 

defence system to be developed for deployment, and deployed only if Russia 

approved. If no approval was reached, the option of withdrawal from the 

treaty would be considered. The Secretary of Defence would develop an 

interim national missile defence plan that would give the United States the 
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ability to field an operational capability by the end of 1999 if required by the 

threat. This compromise was approved on September 5, 1995. 

The following year the Republican controlled Congress 

initiated the Defend America Act of 1996. The Defend America Act declared 

that it was the policy of the United States to deploy at the end of 2003 a 

National Missile Defence system that was capable of providing a highly 

effective defence against limited, unauthorised, or accidental ballistic missile 

attacks; and would be augmented over time to provide a layered defence 

against larger and more sophisticated ballistic missile threats as they 

emerged.647 Unlike the Missile Defence Act of 1995, this act did not specify 

or explicitly restrict the United States to ground based systems; yet it did not 

explicitly challenge the ABM Treaty. The Congressional Budget Office 

estimated that the deployment of the proposed system would cost either thirty­

one or sixty billion dollars, which led to the Defend America Act being 

withdrawn.648 The attempt by the Republicans in the 1996 Presidential 

election year to make national missile defence a major issue during the 

campaign did not materialise. However, President Clinton and congressional 

Democrats had taken this issue seriously enough to adopt a compromise in the 

form of a deployment plan called the ''3 plus 3" plan. 

The National Missile Defence ''3 plus 3" Pro~ramme 

In reaction to Congress and in concern about the emergence of 

a ballistic missile threat to the United States sooner than the Intelligence 

Community projections, the Ballistic Missile Defence Organisation (BMDO) 

commissioned a Tiger Team study to identify feasible alternatives for a treaty-

646 Thomas Moore, "The Missile Defence Act of 1995: The Senate's Historic 
Opportunity", The Heritage Foundation, August 1, 1995. 
647 The Defend America Act of 1996, (U.S. Government Printing Office: 
Washington D.C.), March 1996. 
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compliant national missile defence that could be deployed on a very short 

timeline. Both the Army and Air Force proposed architectural options to be 

developed as a plan of that study. The team estimated time scales of 

approximately four years to deployment and described several opportunities 

and associated challenges to deploy an interim NMD capability to deal with 

rudimentary Third World threats to the United States. 

Early in 1995, the Department of Defence (000) had 

developed a set of National Missile Defence programme options. These 

included an enhanced baseline development effort, an emergency response 

system, and an enhanced NMD technology programme. The enhanced NMD 

baseline programme became the Department's ''3 plus 3" programme. The 

emergency response system included the Air Force and Anny Options. 

The U.S. Air Force Emer2ency Response Architecture 

The Air Force recommendation consisted of an early 

deployment option, should a national emergency require fielding a NMD 

system before the 2003 time frame. Using the existing Minuteman 

intercontinental ballistic missile infrastructure, the architecture would deploy 

twenty Minuteman missiles equipped with kinetic energy kill vehicles in 

existing silos at Grand Forks AFB, North Dakota.649 A network of upgraded 

early warning radars would support the interceptors. The Air Force projected 

that such an architecture would cost about $2.5 billion and could have been 

deployed in four years. 

648 Frances Fitzgerald, Way Out There In The Blue: Reaaan. Star Wars And 
The End of the Cold War, (Simon & Schuster: New York, 2(00), 493. 
649 Richard D. West, Near-Tenn National Missile Defence Options, House 
National Security Committer, Subcommittee on Military Research and 
military Procurement, June 18, 1996. 
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The U.S. Army Emergency Response Architecture 

The Army responded to the emergency deployment challenge 

by proposing a booster that combined existing commercial booster stages to 

launch the kill vehicle. This kill vehicle was already under development. In 

order to enhance radar coverage, the Army proposed to augment early 

warning radars and utilise a ground based radar (GBR) that used technology 

adapted from the theatre missile defence Theatre High Altitude Area Defence 

(THAAD) GBR.650 The Army estimate included the development, testing, 

production and fielding of a system that could have been operational in 

slightly more than four years. The Army proposal basically accelerated an 

architecture similar to the Defence Department's ''3 plus 3" NMD. 

The Department of Defence's ''3 plus 3" National Missile Defence 

Programme 

In response to the evolving ballistic missile threat the NMD 

programme was elevated from a technology development effort to a 

Deployment Readiness Programme. A Joint Programme Office was 

established under BMDO with a charter to develop a NMD system for 

possible future deployment. The Department of Defence also designated 

NMD as a Major Defence Acquisition Programme (MDAP) to ensure it 

received an appropriate level of management attention and oversight.651 

The mission of the NMD system was to defend against an 

ICBM attack consisting of several missiles from a rogue nation or a very 

small, accidental launch from more nuclear capable states. The system 

development was scheduled for completion within three years with an 

integrated test in 1999, to demonstrate the NMD system's capabilities. The 

650 Ibid. 
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decision to deploy the system was to be deferred until after a successful 

demonstration and validation of a threat. If a decision to deploy had been 

taken in 2000, additional funding would have been provided to achieve 

operational capability in another three years, by 2003.652 

The Ballistic Missile Defence Organisation designed three 

NMD architectures named Capability 1,2 and 3. The Capability 1 (Cl) 

architecture was a single site defence from Grand Forks, North Dakota. It 

would have a deployment of 20 interceptor missiles, with an X-band ground 

based radar located within ISO kilometres of them.653 The Capability 2 

architecture would build on the existing C1 system, and add a further 80 

interceptors to reach a total of 100 interceptors. The space-based infrared 

satellite, SBIRS-Low cold body tracking satellite would be incorporated into 

the system which would facilitate earlier launch of the interceptors. The time 

frame for the upgrade from the Cl to C2 system was around 2010. The 

Capability 3 architecture would add a further 100 interceptors or more, figures 

mentioned are in the range of 200 to 250. The interceptors would be spread 

around two or more sites. 

The C1 and C2 interceptor numbers were combined in a 

statement by the Undersecretary of Defence for Policy with the announcement 

that any deployment of interceptors would be an initial 100.654 This alteration 

was founded on the assumption that the 20 interceptors would provide 

protection against a threat of around 5 missiles. This would not have provided 

enough defence against a possible North Korean missile arsenal, so the NMD 

Cl system would have had to be expanded prior to the 2010 upgrade. Also, in 

order to meet the requirement of defending the entire United States the 

Department of Defence began examining a deployment option in Alaska for 

651 Ibid. 
652 Ibid. 
653 David R. Tanks, National Missile Defence: Policy Issues and 
Technolo~ical Capabilities, (Washington D.C.: Institute for Foreign Policy 
Analysis, 2(00),4.3. 
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the interceptors. In the revised plan, 20 interceptors would be deployed in 

2005, and the additional 80 would be in place by 2007. The second site would 

be Grand Forks, North Dakota and would add a further 100 interceptors and 

be deployed in around 2010-11. 

The National Missile Defence Exoatmospheric Kill Vehicle 

The exoatmospheric kill vehicle (EKV) is the interceptor that 

kills the threat ballistic missile in space. The relevance of National Missile 

Defence with regard to the militarisation and weaponisation of space is that 

the intercept occurs in space. The NMD system incorporates a space weapon, 

that is to say a weapon with its intended destination confined to the realm of 

space. The EKV contains sensors to see the target array, a navigation system 

that plots the course of the vehicle, software to control the flight of the 

booster, computer processors and advanced algorithms in order to 

discriminate the target array and to plot the intercept course and fuel for 

manoeuvring the EKV. 655 

The first generation of EKV has only a passive visual/infrared 

sensor system which enables it to view the target array in two dimensions. 

They are equipped with a laser ring gyro inertial measurement system that 

allows the interceptors to be maintained in a dormant state prior to launch. 

The intercept control systems can be activated within seconds. The targeting 

information and a current star map is loaded into the EKV's memory, which 

guides the interceptors towards their preliminary aim points within a brief 

time.656 The EKV does not have an onboard capability to determine the range 

to the target. The target array appears as points of light of varying intensities 

and frequencies projected on a horizontal plane. If the intended target is 

654 Walter B. Slocombe, quoted in Ibid., 4.7. 
655 David. R. Tanks, 3.13-3.14. 
656 Ibid., 4.10. 
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sunlit, the EKV will monitor the target array by means of its visible light 

sensor system. The two infrared sensors would scan for targets that may be 

located in dark areas. This would be done by detecting the medium and long­

wave infrared emissions from the target array using medium and long range 

focal plane arrays, each composed of 65,536 pixels.6.57 These pixels will be 

hit by infrared inputs that are filtered to determine the target array objects. 

The initial EKV will only be able to determine the distance from the target 

from information provided by the ground controlled radar tracking. 

The closer the EKV comes to the target array, the more the 

pixels become illuminated. In its final approach the target array will bloom 

and activate a large amount of pixels and the image of the target will fill the 

sensor's telescope.658 The EKV would then proceed to align its path to make 

an intercept. The ability to divert its path to intercept is the critical 

determinant in the effectiveness of the kill vehicle. The kill vehicle 

manoeuvres on three axes. The bum out velocity provides most of its motion. 

To move on the vertical and horizontal axes the onboard thrusters have to be 

operated, this speed is called the divert velocity. Unlike endoatmospheric 

interceptors, exoatmospheric kill vehicles are unable to make sharp turning 

manoeuvres. Manoeuvring in space permits only minor turning movements. 

The amount of fuel the kill vehicle carries to operate the thrusters limits its 

divert capability. The fuel amount is a trade off, carrying extra fuel adds mass 

to the payload that could slow divert velocity, but less fuel reduces thrust 

time, and reduces manoeuvre capability.659 

The National Missile Defence Act of 1999 

657 Ibid., 3.14. 
658 Ibid., 3.15. 
659 Ibid., 3.16. 
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The National Missile Defence Act of 1999 was passed with a 

veto proof majority. The 1999 NMD Act contained the following language 

It is the policy of the United States to deploy as soon as 
technologically possible an effective National Missile Defence 
system capable of defending the territory of the United States 
against limited ballistic missile attack (whether accidental or 
deliberate) with funding subject to the annual authorisation of 
appropriations and annual appropriation funds for National 
Missile Defence.66O 

This majority was achievable with the publication in July 1998 of the 

Rumsfeld Commission to Assess the Ballistic Missile Threat to the Untied 

States and its finding that the United States could face a ballistic missile threat 

from a third world country within the next five years with little or no warning, 

which was sooner than the National Intelligence Estimate had estimated. The 

report concluded that countries such as Iran and Iraq had been able to obtain 

technological assistance from other rogue countries and from industrialised 

countries with relaxed export controls. The CIA reaffirmed its assessment 

that no hostile country, with the possible exception of North Korea could 

acquire an ICBM before 2010. However, this was undermined in August 

1998 when U.S. analysts were surprised by North Korea's test firing of a two­

stage ballistic missile called Taepo Dong 1. The new exoatmospheric missile 

overflew northern Japan and landed in the Pacific Ocean and travelled 

approximately 1, 5OOkm. 661 Prior to this North Korea had only successfully 

test fired a single-stage missile. US intelligence had been anticipating the 

Taepo Dong 1 test, but they had believed that North Korea would have had a 

harder time in developing a two-stage vehicle.662 The North Koreans 

subsequently claimed that they had been launching a satellite into orbit, which 

was confirmed by the Pentagon and State Department officials who 

announced that it was an attempt to launch a satellite with a three-stage Taepo 

660 National Missile Defence Act of 1999, l06th Congress, lit session, House 
Resolution 4. 
661 Joseph C. Anselmo, "Missile Test Extends North Korea's Reach", 
A viation Week & Space TechnolollY, September 7, 1998, 56. 
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Dong 1 booster.663 The implication of the attempted launch is that if North 

Korea can orbit a satellite they can build an ICBM. 

However, a failed National Missile Defence test in July 2000 

led President Clinton to postpone making the deployment decision envisioned 

in the "3 plus 3" plan. The decision effectively put the deployment decision 

for a National Missile Defence off until after the presidential elections in 

September 2000. The emergence of President George W. Bush in the 

elections meant that the newly elected Republican President would decide the 

future course of the national missile defence programme. 

President Clinton's Military Space Policy 

The National Space Policy (Presidential Directive 7) was 

announced on September 19,1996. One of the most significant aspects of this 

policy was the convergence of some defence space programmes with civil 

space programmes, with the promotion of the Pentagon's utilisation of 

commercial services.664 The rationale behind this shift to commercial 

services, especially in the realm of communications is better efficiency and 

cost savings. Governmental investment in the development of the 

infrastructure is being transferred to the exploitation of commercial services 

and products, which are frequently developing at a quicker pace than the 

public sector. 

The National Space Policy acknowledged for the first time the 

existence of U.S. photoreconnaissance satellites having a near real-time 

capability for intelligence collection, defence planning and military 

operations. The existence of the National Reconnaissance Office and senior 

662 Ibid. 
663 David A. Fulghum, "North Korea Space Attempt Verified", Aviation 
Week & Space Technol0I:Y, September 21, 1998,30. 
664 Steven Lambakis, On The Edl:e of Earth: The Future of American Space 
Power, (University Press of Kentucky: Lexington, Kentucky, 2001), p.232. 

243 



officer positions were also declassified. This began a process of eliminating 

excessive classification of U.S. military space policy and organisations.665 

The space policy directed the defence and intelligence sectors to work closer 

together. The Secretary of Defence was given authority to propose 

modifications to intelligence gathering satellites and develop and operate 

Defence Department satellites if intelligence space systems could not provide 

the necessary intelligence support. The National Space Policy adopted many 

of the lessons learned from Desert Storm, and recognised that space systems 

had become a critical tool. 

The Military Space Ori:anisational Chani:es Under The Clinton 

Administration 

There were a number of significant changes to the 

organisations responsible for conducting military space operations. The Space 

Warfare Centre (SWC) under the auspices of the Air Force Space Command 

had its range of tasks increased during the mid 199Os. The SWC's tasks 

ranged from identifying the merits of futuristic ideas to turning quick reaction 

space systems into operational units.666 The SWC now parallels the work of 

other military warfare centres. It was made responsible for integrating air and 

space operations. This included developing space tactics, crew manuals and 

training courses for Air Force personnel who are involved in utilising space­

derived information to increase mission effectiveness. The SWC will develop 

and publish a Multi-Command Manual (MCM) for space. This would become 

a primary information source on space systems' capabilities, including tactics 

and characteristics that need to be considered when planning a mission. The 

expanded role of the SWC includes the Space Battlelab, which is the central 

66S Ibid., 233. 
666 William B. Scott, "Space Warfare Centre Aims to Be 'Nellis of Space"', 
Aviation Week & Space Technolo~y, September 1, 1997,49. 
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clearing house for military space ideas. The battlelab based at Schriever Air 

Force Base, focuses on innovative space operations and logistics concepts and 

tests the concept in operational situations. This evaluation relies on modelling 

and simulation, along with field-level prototyping and trials. One project 

considered by the lab was using unmanned aerial vehicles as data relay 

platforms during satellite launches and early on-orbit operations. Currently, 

advanced range information aircraft must provide the necessary command and 

control links where communication or sensor gaps exist.667 

The SWC also had the 1 Th Test Squadron added, which has the 

responsibility for all space forces operational testing and evaluation. The 

SWC already is home to the 576ih Flight Test Squadron which contains the 

ICBM Minuteman and Peacekeeper flight tests. In addition, modelling and 

simulation analysis that creates computer models of space systems, both 

current and future became part of the SWC. They are physics based models 

that for example, show where a satellite will be on a certain occasion to ensure 

a sensor can view a target.668 Also, the unit produces models for space 

wargames in multiservice exercises. 

One such event was the Pentagon's "Title 10" war game 

examining military space. ''Title 10" was set in the period 2010-2017 and 

demonstrated the value of advanced systems, such as rapid-response space 

planes and on-orbit radar constellations. The previous war games conducted 

by the U.S. Air Force, "Global Engagement V" and the Navy's "Global 2000" 

war games underscored the importance of a deep-look, rapid strike capability 

to locate and destroy time-sensitive targets in enemy territory.669 Prior to this, 

there had been war games that had included space assets, but Global 

Engagement V and Global 2000 were more realistic in the sense that the 

667 William B. Scott, "USAF Space Battlelab Assessing New Concepts", 
Aviation Week & Space Technolo~y, September 1, 1997,52. 
668 Ibid., SO. 
669 William B. Scott, "Wargames Zero In On Knotty Milspace Issues", 
Aviation Week & Space Technolo~y, January 29, 2001, 53. 
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teams had not been given a large number of space-strike capabilities. The 

insights from these war games were that the United States requires a 

capability to rapidly reconstitute its national security space platforms. If an 

adversary knocks out of commission 6, 8 or 10 satellites, these need to be 

replaced. During Global Engagement V they were replaced by microsatellites 

which were put into orbit by space orbiting vehicles. The timing signals from 

the Global Positioning System that are vital to network-centric warfare require 

multiple platforms and systems in order to synchronise actions. This has led 

to concerns regarding GPS vulnerability.670 A further insight was the United 

States does not have a current or programmed means to quickly strike 

important, time sensitive targets deep inside a country. 

The vulnerability of satellites to laser attack has led the U.S. 

Air Force Research Laboratory's Space Vehicles Directorate to develop 

sensors that are designed to detect intentional interference with a satellite. 

The ground crews would then be alerted to such an attack and would be able 

to take action. The systems would fly on board military and civilian satellites, 

detecting, identifying, characterising and reporting any radio frequency and 

laser interference with U.S. and allied spacecraft.671 This would enable the 

ground crews to understand the impact any attack might have on the satellites' 

mission and be able to predict any degradation in performance of the satellite. 

The outcomes of these two games were incorporated into ''Title 

10", the first national-scale war game committed to military space held in 

January 2001, called the Schriever 2001 war game. The focus of Schriever 

2001 was to explore the requirements for space control, and space force 

application requirements to support an expeditionary aerospace force, along 

with ongoing joint-service and government agency needs. In addition to this 

was to explore possible countermeasures to an adversary's space and 

670 Ibid., 55. 
671 William B. Scott, "New Satellites Sensors Will Detect RF, Laser Attacks", 
Aviation Week & Space Technoloay, August 2, 1999,57. 
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intelligence, surveillance and reconnaissance (ISR) capabilities, and to 

evaluate an enemy's actions that could deny U.S and its allies space assets.672 

The participants were high-level current and former military and government 

officials, along with a "commercial cell" familiar with the space industry. 

The war game was set in 2017 and began with a fictional 

scenario. A large space-capable "near peer" country (Red) massed its forces 

near the border of a nation (Brown) which called on the United States and its 

allies (Blue) for protection. The Blue team found it difficult to intervene due 

to political and economic complications. There were two paralJel games 

played. The Blue team was equipped with a force that the U.S. Air Force 

could expect to have in 2017 if it continued on its current programmed course, 

buying airplanes and weapons and slowly building its space capabilities. The 

second Blue team was considered a robust force that would be in place if more 

funds were committed to developing and fielding a strong air and space 

presence.673 These two teams were pitted against the Red teams that had the 

same assets, enabling a comparison to be made between the effectiveness of 

the programmed or robust Blue forces. One of the lessons learned was the 

deterrent capabilities of space assets. Adversaries are less likely to mount a 

surprise attack if they are aware that their movements are being monitored.674 

The Clinton Administration's Second Term 

In the second term of the Clinton Administration, Secretary of 

Defence William Cohen issued a new Defence Directive to replace the 1987 

version, on July 9, 1999. The new directive did not differ significantly from 

672 William B. Scott, "Wargames Zero In On Knotty Milspace Issues", 
Aviation Week & Space Technol02Y, January 29,2001, p53-54. 
673 William B. Scott, "Wargame: 'Space' Can Deter, Defuse Crisis", Aviation 
Week & Space Technolo2Y, February 5, 2001, 40. 
674 Ibid. & James Kitfield, ''The Permanent Frontier", The National Journal, 
March 17,2001, [internet accessed 217/02 
http://www·alobalsecurity.org/org/news/2001l010317-nj.htmJ. 
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existing policies announced in previous documents. It reaffinned the 

importance of military space to U.S. military strategy and the requirement of 

achieving infonnation superiority.675 Of particular note, the directive stated 

that any interference with U.S. space systems would be viewed as an 

infringement on US sovereign rights, and the U.S. may take appropriate self­

defence measures, including the use offorce.676 The directive therefore subtly 

added to the capability to control space outlined in the 1987 version with the 

provision "if directed." In addition to this, the directive proposed "the ability 

to perfonn space force applications in the future could add a new dimension to 

U.S. military power."677 The directive defines space force applications as: 

Combat operations in, through, and from space to influence the 
course and outcome of conflict. The force application mission 
area includes: ballistic missile defence and force projection.678 

Force application from space was included as a long range planning objective 

and was specifically referred to. The aim was to "explore force application 

concepts, doctrine, and technologies consistent with Presidential policy as 

well as U.S. and applicable intemationallaw :'679 

The Clinton Administration viewed military space with a fairly 

low priority. Military space budgets were relatively low during the two 

administration periods. Also, the National Space Council (which had enabled 

space issues to receive executive level attention) was terminated. It was 

replaced by the National Science and Technology Council which has 

responsibility for space, along with other science and technology policy 

matters. Within the Pentagon, the deputy undersecretary of defence for space 

which coordinated space policy and procurement matters was dissolved. This 

was added to the ~I office in the Pentagon. The office of national space 

675 Department of Defence Directive, Space Po1icy, Number 3100.10, July 9, 
1999. 
676 Ibid., 6. 
677 Ibid., 3. 
678 Ibid., 23. 
679 Ibid., 9. 
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architect was refonnulated into the national security space architect. The 

Clinton Administration had lowered the profile of defence space by merging 

the individual organisations that had been established into other non-specific 

bureaucracies.680 

President Bush and Missile Defence 

President Bush in a speech at the National Defence University 

announced the administration's policy towards ballistic missile defence for the 

first time since the presidential elections. The following quote highlights the 

central thrust and the rationale for national missile defence: 

... today's most urgent threat stems not from thousands of 
ballistic missiles in the Soviet hands, but from a small number 
of missiles in the hands of these states, states for whom terror 
and blackmail are a way of life. I asked the secretary of 
Defence Rumsfeld to examine the available technologies and 
basing modes for effective missile defences that could protect 
the United States, our deployed forces, our friends and our 
a1lies.681 

The speech announced a widening of possible national missile defence 

architectures beyond the fonner architecture developed under the previous 

administration. This also includes covering friends and allies. The national 

missile defence architectural design will focus initially on defending the 

United States first. The "national" has been omitted from National Missile 

Defence, to Missile Defence to emphasise the international aspect of the new 

administration's ballistic missile defence policy. The Ballistic Missile 

Defence Organisation was given a new name from January 1,2002 to Missile 

Defence Agency. 

680 Steven Lambakis, 234. 
681 President Bush speech at the National Defence University, Washington 
D.C., May 1,2001 quoted in Bhupendra Jasani, "US National Missile Defence 
and International Security: Blessing or Blight?" Space Policy, November 
2001,243. 
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The United States Withdrawal From the ABM Treaty 

On December 13, 2001 the United States provided formal 

notification that it was withdrawing from the ABM Treaty as set out under 

Article XV of the Treaty which permits a six month notice of withdrawal. 

The rationale behind the withdrawal of the ABM Treaty is the altered strategic 

environment since signing in 1972 especially with regard to the United States 

relationship with Russia. Missile defence proponents argue that the present 

threat environment includes rogue states that are acquiring increasingly 

longer-range ballistic missiles as an instrument of coercion and blackmail 

against the United States and its allies.682 The ABM Treaty prohibits the 

United States from defending its national territory from ballistic missile 

attack, and the United States considers defending against these threats to be 

imperative. The rationale also cites the ABM Treaty's limitations on the 

United States cooperating with allies with regard to developing missile 

defences and its intention to undertake such cooperation in the future. 

The United States' withdrawal from the ABM Treaty has 

important ramifications for the weaponisation of space. It removes the 

international treaty which prohibited the deployment of space based weapons 

and the restrictions on nation wide missile defences. This move paves the 

way for possible deployment of the space based laser as discussed in a 

previous chapter. It also removes any restrictions from the United States' plan 

to develop a nationwide missile defence system. This missile defence system 

will incorporate space based assets and indeed an exoatmospheric interceptor, 

which will see the further militarisation and weaponisation of space. 

Attempts for Arms Control in Space 
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There have been recent efforts in the United National 

Conference on Disannament to place restrictions on the types of weapons 

being placed in space. The move was to expand the 1967 Outer Space Treaty 

to ban all types of weapons. The talks were known as PARDS, the 

"prevention of an anns race in outer space." The talks have been stalled due 

mainly to the objections of the United States.683 In November 2000 the 

United States, Israel and Micronesia refused to vote for a UN resolution citing 

the need for steps to prevent the arming of space. It is not surprising that the 

United States does not want to place limits on its plans to use space for missile 

defence and space control purposes. Russia and China have been proponents 

pushing for such a treaty. Indeed, Russia has been advancing the 

establishment of an ad hoc negotiating structure as a preliminary step.684 

The Commission to Assess U.S. National Security Space Manaiement and 

Oq:anisation 

The Space Commission report called for a top-down 

realignment of the Depannent of Defence's space infrastructure. The panel 

recommended that the Air Force be given ''Title 10" responsibility for 

organising, training and equipping space forces, and making the US Air Force 

the nation's executive agent for space.685 However, there were provisions for 

initiating a transfer to a separate space corps 'as soon as practicable' which is 

being widely interpreted as 5-10 years from now. The Commission cited the 

Navy's nuclear branch as a model the Air Force might want to consider for its 

space forces. This would mean that space would have an independent 

promotion system and funding. Admiral David E. Jeremiah, the panel's new 

682 ABM Treaty Factsheet, Office of the Press Secretary to the White House, 
December 13, 200 1. 
683 Theresa Hitchens, "Rushing to Weaponise the Final Frontier", Arms 
Control Today, September 2001, [internet accessed 17/6/02 
http://www .armscontrol.org/actl200 1_ 09/hitchensseptO 1.asp 
684 Ibid. 
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chairman after Rumsfeld stepped down, indicated that the commissioners 

preferred an initial arrangement to keep the space experts within the basic Air 

Force. The commission did not advocate the creation of a near-independent 

service, such as the Marine Corps, but preferred the former Army Air Corps 

structure.686 

The Space Commission and the implementation of some of its 

recommendations have resulted in some significant organisational changes in 

the realm of military space policy. The importance of the Space Commission 

report that was released in January 2001 was signified with the chairman 

Donald Rumsfeld's elevation to the position of Secretary of Defence. A 

National Security Space Architecture (NSSA) office has been established to 

examine near-term transformation issues. Prior to this the Pentagon's space 

architecture was focused on defining communications satellites and other 

architectures with a time frame for implementation in around 15-25 years 

time. Army Brigadier Stephen Ferrell is the NSSA chief, with responsibility 

to integrate the needs of the Army, Air Force, Navy, Marine Corps and other 

agencies. Associated with this a Defence Space Acquisition Board was 

established to reduce a programme's milestone approval process from a year 

to a matter of weeks. In addition to this a Programme Executive Officer for 

U.S. Air Force space programmes was designated, who would report directly 

to the Defence Department Executive Agent for Space on space system 

acquisition issues. 

A Directorate of National Security Space Integration was 

created with the responsibility of combining the best practices of the black 

(secret) and white (open) space worlds to improve the integration 

processes.687 This is run by Brigadier General Michael Hamel, and contains 

685 William B. Scott, "USAF Warned to Bolster or Lose 'Space Force' 
Franchise", Aviation Week & Space Technoloay, January 29, 2001, 55. 
686 Ibid. 
687 William B. Scott, "Milspace Comes of Age In Fighting Terror", Aviation 
Week & Space Technoloay, April 8, 2002, 78. 
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around 25-30 personnel. This office is intended to support Peter Teets, who is 

the Director of the NRO and Air Force undersecretary and is the executive 

agent for space. It is also tasked with coordinating initiatives ranging from 

communication between the military and intelligence agencies, to planning, 

policy development and budget synchronisation.688 In particular on policy, 

the organisation will be involved on export controls and international 

cooperation on space matters. 

A significant boost for military space was the appointment of a 

four star commander for Air Force Space Command. Previously, one general 

simultaneously headed U.S. Space Command, Air Force Space Command and 

the North American Aerospace Defence Command. The U.S. Navy is 

increasing the importance of Naval Space Command. The Navy is forming a 

Network Warfare Command (NetWarCom) under a three star admiral. As 

part of the changes, Naval Space Command will be called Naval Network and 

Space Operations Command under the NetWarCom. Also it will move offices 

to Norfolk, Virginia. These changes should make the personnel and control 

centre more integral in real time operations and a stronger advocate for naval 

space research and technology development.689 

Indeed the Space Commission chaired by Rumsfeld added 

impetus to the case for developing an antisatellite capability. The prestige of 

the Space Commission was further enhanced when its chair was subsequently 

given the post of Secretary of Defence. The Commission highlighted the 

enormous vulnerability of the United States space assets to possible attack and 

strongly emphasised the United States' dependency on these assets.690 The 

strong emphasis and the political clout of the Space Commission highlighted 

688 Robert Wall, "Space Reformers Juggle War, Acquisition Demands", 
Aviation Week & Space TechnolollY, April 8, 2002,81. 
689 "Navy Shift Elevates Space", Aviation Week & Space TechnolollY, April 
8,2002,88. 
690 Ihe Commission to Assess U.S. National Security Space Manaiement and 
Orianisation, (Washington D.C., U.S. Government Printing Office), January 
11,2001 
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one of the major rationales for developing an ASA T capability. This rationale 

was the requirement to be able to disrupt an adversary's space capabilities and 

perhaps to deter an adversary from undertaking an attack on US space 

capabilities, but at least to be able to conduct some form of retaliatory attack 

on an adversary's space assets. To ensure that the adversary is unable to glean 

advantage with its space assets during a conflict, whilst the United States had 

lost its military space capabilities, the Space Commission states that "the U.S. 

must have the capabilities to defend its space assets against hostile acts and to 

negate the hostile use of space against U.S interests."691 It goes on to 

advocate a US ASAT requirement by declaring that ''The U.S. will require 

means of negating satellite threats, whether temporary and reversible or 

physically destructi ve. "692 

The Space Commission provided strong political pressure for 

the United States to develop an anti satellite capability. The report provided a 

timely reminder of the United States vulnerability to space threats and its 

current lack of ability to deal with such threats. The advocacy of an 

anti satellite capability by the panel of experts contributed greatly to the 

anti satellite debate, and provide an impetus to the politics of acquiring such a 

capability. 

Space-Based Missile Defences 

The restructuring of the Space Based Laser (SBL) programme 

led to the cancellation of the Integrated Flight Experiment that was to develop 

a demonstration experimental laser in space by 2012.693 The restructuring of 

the programme is part of a wider Missile Defence Agency approach that is 

following a capability based approach. This approach is to identify affordable 

691 Ibid., 13. 
692 Ibid., 29. 
693 Colonel Ivette Falto-Heck, Sytem Programme Director, SBL Project 
Office, Space & Missiles Systems Centre Air Force Space Command, "Space 
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operational concepts and to focus on early contributions to mid-course and 

tenninal systems. The focus of the SBL programme is on key technologies 

supporting a future system, with no specific focus date. The restructuring of 

the programme could lead to a redefined experimental SBL ahead of the 

original 2012 schedule.694 

The space-based hit to kill programme that was cancelled in 

1993 was resurrected in the Fisca12oo2 budget.695 The initial funds are to 

assess the technology available for a system with a mid-term goal of an in-

orbit experimental system by 2005-6. The space based experiment will differ 

from the original Brilliant Pebbles concept planned in the early 199Os, in 

several ways. The current interceptor would be launched in close succession 

with the target and would have no station-keeping capability.696 It would be 

essentially a one-time event and subsequently any follow-on tests would 

require new hardware. The Brilliant Pebbles concept envisioned placing 

space-based interceptors (capable of perfonning multiple engagements), in 

orbit for around 18 months. 

Although research in the area has been absent for a decade, 

through developments in the commercial sector and in other defence 

programmes it is believed that the Brilliant Pebbles concept could be updated 

for boost-phase intercept from space.697 The efficiency of small pump-fed 

engines and the impulse of solid axial engines have improved. These were a 

major limitation in the acceleration and maximum velocity of Brilliant 

Pebbles. An interceptor with a 109 acceleration and a maximum speed of 

Based Laser (SBL) Requirements for Expennental Missile Defence System", 
Presentation at SMi Military Battle Space Conference, May 29, 2002, 17. 
694 Interview with Colonel Ivette Falto-Heck, Sytem Programme Director, 
SBL Project Office, Space & Missiles Systems Centre Air Force Space 
Command, May 29, 2002. 
695 Robert Wall, "Space-Based Interceptor Gets New Lease of Life", Aviation 
Week & Space Technolo~y, August 13,2001 [internet version accessed 
October 31,2001 http://www.awstonline.com] 
696 Ibid. 
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lOkms·1 would have a range of around 400km to intercept a target that 

requires 90 seconds to accelerate.698 An interceptor with 20g acceleration 

could cover a range ofSOOkm.699 

Space Based Weapons A~ainst Terrestrial Tar~ets 

The notion of space force applications mentioned in the Space 

Policy directive in 1999 included force projection from space. Prior to this the 

U.S Space Command's Long Range Plan (LRP) explored the concept of force 

application from space, but placed this caveat that "at present, the notion of 

space weapons in space is not consistent with U.S. National Policy. Planning 

for this possibility is the purpose of this plan should our civilian leadership 

later decide that the application of force from space is in our national 

interest."700 The LRP outlines an aspiration that by 2020 concepts such as 

Conventional Ballistic Missiles Common Aero Vehicle, Space-Based 

Platform, and Space Operations Vehicle will provide on-demand precision 

engagement from space.701 The Common Aero Vehicle (CAV) would be a 

satellite deployed in low earth orbit and would slow from orbital speeds to 

dispense conventional munitions.702 Another option for the CA V is to use air 

launched suborbital missiles or ICBMs to deliver it. The slowing down of the 

CAV relinquishes the ability to hit targets from orbital speeds.703 These 

concepts will provide the ability to attack a number of targets, be they fixed, 

relocatable or moving high-value targets, nearly instantaneously. 

697 Gregory Canavan, a Los Alamos Laboratory engineer, quoted in Robert 
Wall, "Space-Based Interceptor Gets New Lease of Life", Aviation Week & 
Space Technolo~y, August 13,2001 
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Springs: Headquarters, U.S. Command, 1998),65. 
701 Ibid., 67. 
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Based Weapons?" Colleie of Aerospace Doctrine. Research & Educatjon, 
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The Defence Science Board, a senior advisory panel to the U.S. 

Department of Defence recommended that the Pentagon consider researching, 

developing and fielding a series of new capabilities. Of these new capabilities 

those pertaining to space weapons are a two stage intercontinental ballistic 

missile-launched precision weapon using GPS for guidance using kinetic 

energy or conventional projectiles.704 A further recommendation includes a 

constellation of orbiting vehicles containing rods of heavy material in highly 

elliptical orbits to re-enter the atmosphere, and hit targets at speeds of 

1O,OOOfts-I •705 The concept of kinetic energy striking from space to terrestrial 

targets uses the kinetic energy obtained from the weapon's high velocity 

(around 5 to llkms-I). However, to reach velocities in the region of l1kms-1 

the weapons would have to be in orbits at an altitude of more than 4O,OOOkm 

and would require around five hours to hit the earth's surface.706 Therefore a 

sacrifice in the velocity of the projectile would have to be made in order to 

make the weapon more time responsive. Lowering the orbit of the weapon to 

an orbit of 500 miles (926 km) would reduce the velocity to 5kms·I
, and could 

strike in less than 12 minutes.707 

These weapons would be very difficult to defend against due to 

the high velocity achieved from their operation from space and may be useful 

against heavily defended targets. The United States has other methods of 

power projection so these weapons may be of only limited interest, but 

another country that seeks global power projection and does not wish to 

emulate the U.S: defence investment could have an interest in them.7os One 

design suggested for use as a kinetic energy project is a thin, heavy metal rod 

704 Bryan Bender, "US Blueprint for Future Weapons Systems is Outlined", 
Jane's Defence Weekly, May 26, 1999, 11. 
705 Ibid. 
706 William L. Spacy II, Major USAF, "Does the United States Need Space­
Based Weapons?" Collef:e of Aerospace Doctrine. Research & Education, 
(Maxwell Air Force Base: Air University Press, 1999),26. 
707 Ibid., 27. 
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one or two metres long.709 The rods would have to remain symmetrical and 

be delivered with a zero angle of attack to avoid any tendency to fly. The 

range of targets that could be hit using metal rods would include tall buildings, 

missile silos and hardened aircraft shelters, but not runways, deeply buried 

bunkers, bridges and long low buildings.710 

Other targets that have been mentioned as being susceptible are 

surface ships including aircraft carriers711 , although this has been caveated 

with the proviso as long as the ship is unable to move too far unpredictably in 

the few seconds it takes the weapon to re-enter the atmosphere.712 This arises 

since targeting adjustments are possible during the weapon's flight outside the 

atmosphere, along with small changes up to a few tens of seconds before 

impact.713 Other designs are to fit the rod with an ultrahard penetrator with 

an explosive warhead, or with a warhead that fragments upon impact. The 

penetrator approach enables the weapon to penetrate deeper than eroding rods 

by detonating at a preset depth using the time from initial impact, or when it 

reaches an area of low resistance such as a room. However, the materials that 

are hard enough to remain intact during the penetration phase are still under 

investigation.714 

A concept that although not being space based would indeed 

traverse through space is transatmospheric vehicles (TA V). These weapons 

would be launched on demand and would be designed as reusable vehicles to 

put payloads in orbit and deliver them anywhere in the world within hours.715 

The platform that holds most promise to launch the TAVs is an aircraft. The 

708 Bob Preston, Dana J. Johnson, Sean J. A. Edwards, Michael Miller & 
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aircraft effectively acts as the first stage of the TAV.716 A similar concept 

was used with the miniature homing vehicle in an anti satellite role aboard a 

modified F-15. A limitation associated with using an aircraft as a basing 

mode for the TAVis that the weight is restricted to the capacity of the aircraft. 

However a Phillips Laboratory Military TA V Technical Requirements 

Document specifies a desired payload of l,OOOlbs717 that is within the 

capability of aircraft platforms. 

The advantage of T A V s over space-based weapons is the 

ambiguity of the basing of the weapon. The ambiguity lies in the fact that it is 

not based in space. The weapon is launched when required and is not 

permanently based in space. This political nuance gives T A V s an advantage 

over space-based platforms despite the fact that it does strike from space with 

the same power as space-based weapons since it travels at orbital speeds.718 

In addition to this politically beneficial factor, TA Vs have an advantage since 

they could be launched from aircraft and could operate at a lower cost than 

space-based equivalents. The launch on demand system T A V would face the 

same degree of difficulty to intercept as space-based weapons in orbit and 

could possibly be more difficult than those on an orbital track in space.719 

The Role Of Military Space in Recent Conflicts 

Since the Persian Gulf War there has been a concentration on 

getting space derived information to troops in the field. The U.S. Space 

Command commanders in chief have focused on operationalising space, that 

716 David Gonzales, Mel Eisman, Calvin Shipbaugh, Timothy Bonds & Anh 
Tuan Le, Proceedin~s of the RAND Project AIR FORCE Workshop on 
Transatmospheric Vehicles, Rand Report MR-890-AF, (Santa Monica, 
California: RAND, 1997),32 
717 Ibid., 14. 
718 William L. Spacy, 79. 
719 Ibid., 81. 
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is transferring information from satellites to frontline commanders to enable 

them to leverage space assets more efficiently.72o 

The Yu~oslavia Campai~n 

Intensive space reconnaissance missions were undertaken to 

lead NATO targeting operations and bomb damage assessments of the strikes 

against Yugoslavia in 1999. Imagery analysts were under pressure to provide 

imagery to strike planners and the air crews undertaking the missions. There 

had been concern prior to the air strikes whether a late 1996 reorganisation of 

imaging operations had left the intelligence community with sufficient 

analysts to sustain such a large operation.721 Another area of concern was 

whether the imagery intelligence community would be able to maintain 

critical watch over priority areas such as North Korea, Iraq, China, India and 

Pakistan whilst attention was being focused on Yugoslavia. 

The National Reconnaissance Office's three advanced KH-ll 

visible/infrared electro-optical satellites were used to image refugee lines of 

individuals from orbits of 170 x 629 miles altitude. Each of them flew over 

the conflict area twice daily and provided some slant-range imagery on passes 

to the east and west of the region. The infrared sensors were also capable of 

detecting hundreds of tiny camp fires from displaced persons in southern 

Yugoslavia. It was speculated that three other highly secret, smaller NRO 

imaging satellites may have been involved in the operation.722 There was an 

unprecedented level of space systems involved in multiple areas of the NATO 

action, which indicates the level of air and space integration. The GPS 

constellation provided critical navigation data to air crews and specific 

720 William B. Scott, "Cincspace: Focus More on Space Control", Ayiation 
Week & Space Technolo~y, November 13,2000,80. 
721 Craig Covault, "Recon, GPS Operations Critical to NATO Strikes", 
Aviation Week & Space Technol02Y, April 26, 1999,35. 
722 Craig Covault, "Military Space Dominates Air Strikes", Aviation Week & 
Space Technolo~y, March 29, 1999,32. 
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precision guided weapons to their target The standard GPS system is 

comprised of 24 satellites, but the system was enhanced to 27 satellites.723 

During the operations NATO strike planners and space officers 

coordinated their planning to ensure that precision guided weapons were 

dropped when GPS satellites were in the best position to direct the weapons 

onto the specified targets. The relative positions of specific GPS satellites and 

strike coordinates and timing enabled a calculation to ascertain the best 

navigation data to the aircraft or weapon. The Kosovo campaign was the first 

time the United States used the Joint Direct Attack Munition, an all weather 

precision guided bomb, that costs around $21,000 as opposed to the $ 1 million 

Tomahawk cruise missiles.724 The GPS receiver, depending upon the type 

used in the aircraft or weapon, could be receiving data from as many as 11 

GPS satellites. The 2nd Space Operations Squadron under the 50th Operations 

Group at Schriever, Air Force Base, Colorado manages the GPS navigation 

payloads for strike support. 

Over 50 U.S. and European satellites were involved in NATO 

coordination, intelligence and strike operations. In planning and executing the 

attacks there were more than 15-20 different U.S. and European types of space 

systems. The U.S. Air Force Space Command classified the previously public 

orbital data on U.S. military satellites. This denied the open flow of data to 

trained analysts in Yugoslavia which could have used the information to 

determine the overflight times of the satellites involved in strike and 

intelligence support, which could have provided clues to the timing of tactical 

operations.725 The Lacrosse imaging radar system provided pre-strike 

intelligence and post-strike damage assessment of targets in forest terrain, 

723 Craig Covault, "Recon, GPS Operations Critical to NATO Strikes". 
Aviation Week & Space TechnoloflY, April 26, 1999,36. 
724 James Kitfield, ''The Permanent Frontier", The National Journal, March 
17,2001, [internet accessed 217/02 http://www.globalsecurity 
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725 Craig Covault, "Military Space Dominates Air Strikes", Aviation Week & 
Space TechnoloflY, March 29, 1999,31. 
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which is sometimes obscured from visible or infrared systems by inclement 

weather. Two of the Lacrosse imaging radar satellites flew over the 

YugoslavlKosovo area twice daily.726 These satellites provided 1-3 feet 

resolutions that enabled damage assessments during the night and in all 

weather conditions. It also enabled Serbian armour or mobile SA-6 surface-

to-air missile systems to be targeted, even if they were concealed in forested 

areas. 

The weather conditions in Eastern Europe were such that local 

conditions were frequently changing. This made weather satellite operations 

vital to strike planning and the timing of reconnaissance imaging operations. 

There were ten U.S. and European weather satellites that provided imagery 

which aided these operations. These included four U.S. Air Force Defence 

Meteorological Satellite Programme satellites in 500 mile polar orbits. These 

could provide weather image resolutions as small as around 1,000 feet. Four 

National Oceanic and Atmospheric Administration polar-orbit weather 

satellites - NOAA-lO, 12, 14 and 15 also assisted in this capacity. NOAA-12 

and 15 were positioned on opposite sides of the same ground tracks, which 

enabled them to over fly the same areas an hour apart, which provided 

information on short-term changes.727 

The Events in Af~hanistan 

Space systems provided the collection, processing and 

dissemination of time-critical information to help forces locate enemy forces. 

It enabled the precise targeting of an ethereal enemy, rapid and effective air 

strikes, and minimised allied casualties. In particular, near-real time video 

from Predator UAVs was relayed by communications satellites to enable 

726 Ibid., 32. 
727 Ibid., 33. 
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targets to be identified and attacked on the ground.728 The Army coordinated 

with national agencies to produce 3D 'fly throughs' of terrains before troops 

and aviators approach that area. Space control assets have been in operation 

to deny Al Qaeda and Taliban forces satellite communications. 

The U.S. Naval Space Command provided communications 

support which has been vital to the Marine Corps, but the Remote Sensing 

Information Centre has provided the Marines with multispectral satellite 

(MSS) imagery of shorelines along the Arabian Sea and the Straits of 

Hormuz.729 This assists the Marine Corps with information in which 

intelligence analysts can determine landing zones or Al Qaeda fighters in 

concealed locations. The command has also contributed to the United States 

homeland defence, with the MSS imagery of around 28 ports to assist with 

port security. 

During the campaign in Afghanistan, the U.S. launched a 

fourth Milstar defence communications satellite to make the network for 

rapidly moving communications to military forces more robust. The three 

operational Milstars had seen a 10-15% increase in theatre operations traffic 

since the September 11 th attack. The fourth satellite is expected to improve 

flexibility for Army, Special Ops Forces and other users by permitting relays 

of high priority information, including imagery, around the Earth via satellite 

crosslinks. Space to Earth bounces through ground stations are no longer 

necessary.730 Milstar has been used during the campaign to route updated 

Tomahawk targeting data to U.S. Naval carrier battle groups in the Central 

Asian theatre. 

U.S. Space Command and its Air Force, Army, and Navy 

components have refined military satellite communications procedures and 

728 William B. Scott, "Milspace Comes of Age In Fighting Terror", Aviation 
Week & Space Technoloey, April 8, 2002, 77. 
729 Craig Covault, "Naval Space Ops Crucial to Afghan War", Aviation Week 
& Space Technoloey, April 8, 2002, 86. 

263 



augmented capacity with commercial resources as required.731 The 

controllers at Schriever, Air Force Base Colorado, fine tuned the GPS 

satellites to ensure the premium navigation information was available for 

near-precision GPS aided weapon deliveries. Increasingly efficient use of 

bandwidth when downloading weather satellite data has provided more 

frequent updates to terrestrial and space weather forecasts. These are critical 

to the success of air strikes and special forces missions. 

Conclusion 

The issue of military space has significantly come to the fore in 

the period following the end of the Cold War. The issue that has made the 

most impact with regard to the increasing militarising and weaponising of 

space is missile defence. This issue in particular was prevalent in both terms 

of the Clinton Administration. There were a series of National Missile 

Defence Acts initiatives from Congress in an attempt to develop a system to 

counter a limited ballistic missile attack on the United States. There was 

stringent opposition to these proposals from President Clinton until out of 

political expediency prior to the 1996 presidential elections the requirement 

for a missile defence system was accepted, in the form of the "3 plus 3" 

programme. This missile defence architecture envisioned the use of an 

exoatmospheric interceptor, that impacts on the threat ballistic missile in 

space. The lack of success during the initial testing period led the decision of 

deployment during the Clinton presidency to be deferred to President Bush. 

The Bush administration announced a fundamental review of national missile 

defence, and removed the "national" from its terminology to announce a 

widening of missile defence, to include allies. The withdrawal from the ABM 

730 William B. Scott, "Milstar Ring to Speed Data Toward Combat Zones", 
Aviation Week & Space Technolo~y, January 21, 2002, 28. 
731 William B. Scott, "Space Enhances War on Terrorists", Aviation Week & 
Space Technolo~y, January 21, 2002, 31. 
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Treaty signalled the serious intent of the new administration to develop a 

nationwide missile defence system some time in the immediate future. 

Military space policy during the Clinton Administration 

received fairly low prioritisation. The 1996 National Space Policy did not 

differ significantly from the previous space policy save for the declassifying 

of the National Reconnaissance Office. The new directive in 1999 subtly 

added the proviso 'if directed' to the capability to control space, along with 

the exploration of the concept of space force application. The directive did 

not specifically announce the development of space control and space force 

application, merely the research and development of these concepts. The 

termination of the National Space Council and the dissolving of the deputy 

undersecretary of defence for space lowered the profile of defence space by 

merging the previous organisations into non-specific bureaucracies. 

The profile of military space policy under the Bush 

Administration was raised considerably with the announcement of Donald 

Rumsfeld as Secretary of Defence, who was previously chairman of the Space 

Commission. Many of the organisational changes that were recommended by 

the Space Commission were implemented to increase the influence of military 

space within the policy making apparatus. These included the appointment of 

a four-star commander for Air Force Space Command, the creation of a 

directorate of national security space integration and a national security space 

architecture office. It is too early in the Bush Administration to determine the 

impact these offices will have in advancing military space issues. 

The issue of missile defence has considerable implications for 

the weaponisation of space. The ground-based system for protection of the 

United States uses an exoatmospheric hit-to-kill interceptor, which is 

essentially a space weapon. The development of the space-based laser for 

boost phase missile interception is a space weapon. The space-based kinetic 

kill weapon system, the follow-on to Brilliant Pebbles, is a space weapon that 
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intends to intercept ballistic missiles in their boost phase. These three weapon 

systems, all of them space weapons are being developed for the ballistic 

missile defence role. This is the primary rationale for the weaponisation of 

space. 
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Conclusion 

The development of the United States policy during the Eisenhower 

administration followed the sanctuary view of space. The focus was on using 

satellites for reconnaissance purposes combined with a reluctance to 

countenance the protection of these satellites by means other than 

international law. Also, a treaty based approach to establish legal over flight 

of national territories of these reconnaissance satellites followed the sanctuary 

view of space power. The Air Force aerospace doctrine advanced by General 

White differed significantly from the sanctuary view but this approach met 

strong resistance from the Eisenhower administration. During the Kennedy 

and the subsequent Johnson administration the sanctuary view of space power 

was maintained with the signature of the Outer Space Treaty which prohibits 

weapons of mass destruction being placed in orbit. This significantly 

curtailed the high ground view of space power that sees space as a place from 

which Earth could be dominated, presumably with the placing of nuclear 

weapons in space. The policy of using satellites for reconnaissance continued 

to follow the sanctuary view of space. 

The Nixon administration's most significant space policy act 

was the signing of the ABM treaty in 1972. This placed limits on ballistic 

missile defences and hence had enormous implications for the high ground of 

military space power theory which sees ballistic missile defence in space as an 

integral aspect of the military utility of the "high ground". Also, the Salt I 

Treaty for the first time advocated national technical means (reconnaissance 

satellites) as a means of monitoring arms control agreements. This action 

followed the sanctuary school of space power, as a means of using space for 

enhancing arms control, as a way of strengthening strategic stability since it 

was believed that that no country would cheat if there was a reasonable 

chance that the other side had a means of verifying whether they were 
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adhering strictly to the terms of the treaty. The Carter administration pursued 

a similar policy on satellites for national technical means of verification that 

followed the sanctuary view of space power theory. President Carter faced 

with potential satellite vulnerability embarked upon a policy of research and 

development into a possible antisatellite capability. The research and 

development of such a capability would tend towards a space control view of 

space power. However, it can be assumed that the Carter administration was 

developing an anti satellite capability as a prelude to an anti satellite ban, using 

an anti satellite capability as a negotiating tool with which to bargain away. 

However, such arms control measures proved difficult to negotiate and were 

never realised. 

The Reagan administration's space policy was a dramatic 

departure from the sanctuary school of space power. The development of an 

antisatellite weapon whilst maintaining that an anti satellite treaty was 

undesirable gravitated towards the space control view of space power. 

Combined with the announcement of the Strategic Defence Initiative, this 

ASAT policy leant Reagan's space policy towards the high ground. Indeed, 

the development of a space-based ballistic missile defence was one of the 

fundamental tenets of the high ground view of space power. The 

announcement of a military space doctrine which valued space support, force 

enhancement, space control and force application. meant that space policy 

leaned heavily towards the space control view of space power. However, to 

summarise, the Reagan administration's space policy can be classified as 

following the space control view of space power, but with a view towards the 

future of a high ground view of space, with the research and development of 

space-based ballistic missile defences. The Bush administration facing an 

altered geostrategic environment, especially vis a vis the United States and 

Soviet relationship redirected the SDI mission to the Global Protection 

Against Limited Strikes mission. This redirection of the SOl mission clearly 
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weakened the notion of space being free from weaponisation, as the space 

architecture envisioned space components for the interception of ballistic 

missiles. The rationale for using space components for ballistic missile 

defence was that they could provide a layered approach which would allow 

multiple early engagements away from defended areas. However, not unlike 

the original SOl programmes the use of space for ballistic missile interception 

was left primarily a research and development programme. 

The United States' use of space during the Cold War period 

could be characterised as following the broad theory of the sanctuary view of 

space power. The successive administrations from Eisenhower up to Carter 

envisioned military space best serving national security interests through the 

adoption of a sanctuary view of space power. The Reagan administration saw 

the prevailing view of space power to be questionable. The announcement of 

the Strategic Defence Initiative ushered in a more robust view of space borne 

platforms for ballistic missile interception. This had implications for the 

sanctuary view of space in that it was effectively replaced by a space control 

view of space power which sought to research and develop space weapons. It 

did not see space as a sanctuary from military operations and viewed space as 

an arena not too dissimilar to land, sea and air power. 

The United States' and the Soviet Union's approach towards 

ballistic missile defence differed considerably during the period before the 

signing of the ABM Treaty. The United States was initially enthusiastic 

towards the development of a ballistic missile defence system, however this 

enthusiasm disappeared shortly before the signing of the ABM Treaty. The 

proposed Safeguard system which contained both exoatmospheric and 

endoatmospheric interceptors, became a pawn in the arms control negotiating 

process, and with the signing of the ABM Treaty the United States dismantled 

the Safeguard site. Indeed, the ABM Treaty marked the death knell for 

ballistic missile defence in the United States, until the Strategic Defence 
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Initiative in 1983. The Soviet Union on the other hand showed continued 

interest in both ballistic missile defences before the ABM Treaty and after its 

signing. Indeed, considerable work was done on the Moscow antiballistic 

missile site in the period after the signing of the ABM Treaty and their 

interceptors were enhanced along with their associated radar and tracking 

facilities. The Soviet Union's approach differs from the United States in that 

it did not require ballistic missile defence technologies to be proven before the 

system was deployed. The Soviet ballistic missile defence system was 

focused around Moscow. 

The architectural designs of the United States and the Soviet 

Union's ballistic missile defence systems were essentially very similar. The 

two systems incorporated a layered defence with endoatmospheric and 

exoatmospheric interceptors. The Soviet Union initially focused its 

programme principally on exoatmospheric interception for the Moscow 

ballistic missile defence system. It is not the case that the two sites' 

similarities were due to mirror imaging, but that they recognised that a layered 

missile defence system offered the best means of protection from ballistic 

missiles. The use of the atmosphere in distinguishing between warheads and 

decoys provided a rationale for the inclusion of an endoatmospheric 

interception. The dismantling of the Safeguard site marked a nadir in the 

United States ballistic missile defence programme. The dismantling of the 

Safeguard site saw the issue more or less disappear from the political scene 

until the early 1980s. This was in marked contrast with the Soviet Union 

which continually upgraded and maintained its operational ballistic missile 

defence system. Indeed, the Moscow site was continually upgraded up to the 

demise of the Soviet Union in the early 1990s. 

The Soviet Union's approach to military space can be 

categorised as following the broad principle of the sanctuary school of space. 

The deployment of photoreconnaissance satellites along with ocean 
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surveillance satellites follows the space sanctuary philosophy in that space 

should be weapon free and that reconnaissance satellites for arms control 

purposes strengthen the agreements. The Soviet Union developed the 

Fractional Orbital Bombardment System and its anti satellite capability. These 

two space weapons demonstrated that within Soviet thinking there were views 

which followed what could be interpreted as the high ground of space power, 

which views space as the ultimate arena in which to deploy weapons. The 

FOBS system would be well suited to the high ground of space view of space 

with its ability to strike with weapons of mass destruction with an extremely 

short flight time. The strong emphasis on an ASAT capability follows the 

high ground view, but combined with the Soviet military strategy in relation 

to space control, it would tend to demonstrate the space control school of 

space power, which sees space as another geographical arena from which 

military operations can be conducted. 

Following the Salt II negotiations, the Soviet Union refrained 

from testing the FOBS. This action indicated that whilst the Soviet Union 

flirted with the high ground and space control views of space power they 

moved away from embracing these philosophies fully. The subsequent 

actions in relation to military space demonstrated that the sanctuary view of 

space power was again in the ascendancy. 

In the early 1990s during the period of transformation of the 

Soviet Union to the creation of Russia there was a period when it appeared 

that there might be some form of cooperation on missile defences with the 

Untied States. The OPALS missile defence system was initially embraced by 

President Yeltsin and some progress was made towards creating working 

groups exploring areas for technological cooperation. A number of high-level 

group meetings took place and it appeared that thinking towards missile 

defences in Russia had become favourable. The Clinton administration took 

office in 1993 and did not share the same attitude with the previous 
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administration regarding missile defences and it appeared that the offer of 

cooperation with Russia on missile defences disappeared. The GPALS 

system was no longer under consideration and any potential cooperation with 

Russia had disappeared. 

The Russian military recognising the importance of military 

space but faced with an austere budget environment was able to embark on a 

cooperative programme with the United States. This project saw the 

conversion of ICBMs into space launch vehicles. This venture was developed 

by the Kompleks scientific and technical centre and gained financial backing 

from the company IVK, along with cooperation with Lockheed Martin. The 

project produced a major source of hard currency. NASA has also purchased 

goods and services from Russia, much of which is done in relation to the 

space station. This support and marketing has enabled the Russian aerospace 

industry to keep afloat in a period which saw an austere budgetary 

environment. 

The People's Republic of China has developed a considerable 

military space capability. In particular the development of its 

communications, photoreconnaissance - in different spectral forms such as 

synthetic aperture radar, electronic intelligence and navigation satellites -

proffer some military space capabilities. It is also actively considering the 

development of space weapons, in the form of anti satellite weapons. The 

ASA T capabilities under examination are direct ascent missiles, ground-based 

lasers and a parasitic satellite with an explosive charge. The reconnaissance 

capabilities would enable China to monitor Taiwan's defences to be used for a 

possible attack if it does not adhere to the principles China has laid out for 

Taiwan in relation to its status. In addition, the navigation satellites could be 

enhanced for use in increasing the accuracy of China's ballistic missile 

capabilities. The PIA has outlined two missions with respect to military 

space. The first mission is information support and the second is battlefield 
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combating. The first priority is information support which incorporates 

intelligence, navigation/positioning and communications. 

China has forged a number of international agreements in the 

realm of space. These are often termed as civilian space ventures, however 

many of them have dual use capabilities. To reiterate, the miniaturisation 

satellite technology developed from a British company could be used as part 

of China's parasitic anti satellite capability. Similarly, the development with 

Brazil of its CBERS series of satellites assists China in developing 

photoreconnaissance capabilities. This cooperation has allowed China to 

develop its military space capabilities considerably quicker that it would have 

been otherwise able to do so. These international collaborations have enabled 

China to develop an array of satellites dedicated to military space purposes. 

The Soviets rigorously developed a co-orbital ASAT attack 

capability. The ASAT development and testing enabled the Soviet Union to 

have a reliable operational capability from the mid-1970s. The Soviets tested 

its ASAT capability on over twenty occasions against target satellites in 

varying orbits and inclinations and operated numerous attack profiles. The 

intended targets for this ASAT capability were U.S. and NATO satellites. 

Since the latter stages of the Cold War and indeed since the collapse of the 

Soviet Union, Russia has shown some interest in an ASAT capability, of most 

note being the adaptation of the MiG-31 in an ASAT carrier role. Whether 

this interest will be developed is dependent upon the perceived threat Russia 

feels in response to the United States' missile defence and ASAT plans. 

The United States development of its ASAT capability saw the 

US Army and Air Force compete for this mission. The initial U.S. ASAT 

policy utilised the ASAT Programme 505, the Nike-Zeus anti-ballistic missile 

and was under Army Command. However, when Programme 505 was phased 

out and Programme 437, which used the Thor intermediate range ballistic 

missile, received the ASAT mission, the Air Force took the mission from the 
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Army. This programme was later terminated and it was not until the 

conception of the air launched ASAT that the Air Force continued to hold the 

ASAT mission. Since the demise of the Soviet Union and the subsequent end 

of the Cold War, the Army has been at the forefront of ASAT efforts, both in 

terms of the Ke-ASAT and MIRACL testing. The United States appears to be 

seriously considering using directed energy for ASAT purposes. The Defence 

Directive 3100.11 is assessing the world's satellites for their vulnerability to 

lasers. The safe levels of laser illumination for particular satellites for foreign 

as well as US domestic satellites is being configured by using computer 

modelling. 

The space-based laser is presently being considered for a 

weapon system to be actually deployed in space. Interest in using space-based 

lasers for ballistic missile defence arose with the emergence of two facts. One 

was that ballistic missiles are relatively fragile and do not resist laser energy 

and secondly, that chemical lasers could project lethal energy over 3,000 

kilometres. The science of utilising lasers in space has been well documented 

and the feasibility has been proven. The remaining obstacle in terms of 

feasibility is the engineering process which needs to undertaken. This process 

requires funding and a scheduled timetable to achieve this aim. 

The companies involved in developing the space-based laser, 

Lockheed Martin, TRW and Boeing, appear confident that they would be able 

to build a working system, and indeed the original schedule to build a 

demonstration system by 2012, the Integrated Flight Experiment (IFX) 

appeared to be on track. However, the political climate has altered with a 

capabilities approach being adopted. This approach has led to a restructuring 

of the IFX plan with the schedule left with no specific target date being set 

The capabilities approach is to identify affordable operational concepts and to 

focus on early contributions to mid-course and terminal phase intercept 

systems that are nearer to fruition. This restructuring has left the space-based 
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laser programme concentrating on key technologies supporting a future 

system with no specific focus date, although the restructuring process could 

lead to redefined experimental space-based laser ahead of the original 2012 

schedule date. 

The extensive use of space assets during the campaign to 

liberate Kuwait demonstrated the importance of space systems to modern war. 

The array of space systems, such as the Global Positioning System, 

communications satellites and photoreconnaissance satellites enabled 

battlefield commanders to illuminate the battlefield on such a scale that had 

not occurred before. The campaign in the Gulf War demonstrated the 

importance of space assets for the conduct of military operations. These 

hostilities were the setting for the Revolution in Military Affairs debate, not 

only in the United States, but for analysts in China and Russia as well. The 

performance of the United States in particular during the campaign led 

Russian and Chinese defence analysts to examine whether there was a novel 

way of conducting war. 

The United States, Russian and Chinese approaches to the 

Revolution in Military Affairs all identify military space as playing a 

fundamental part towards achieving a RMA. The components that comprise 

the RMA are precision strike, information warfare and dominant manoeuvre. 

These components are underpinned by space systems that supply much of the 

information that is required to illuminate the battlefield in order to take 

advantage of the forementioned components. Space is the arena in which the 

sensors, and transmission of the sensors of the information occurs. The 

benefits of these transmissions enables the battlefield commander to have an 

information edge over an adversary. It is not altogether surprising to discover 

that the United States, along with China and Russia have recognised the 

importance of space systems to the current RMA. 
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Military space policy during the Clinton Administration 

received fairly low prioritisation. The 1996 National Space Policy did not 

differ significantly from the previous space policy save for the declassifying 

of the National Reconnaissance Office. The new directive in 1999 subtly 

added the proviso 'if directed' to the capability to control space, along with 

the exploration of the concept of space force application. The directive did 

not specifically announce the development of space control and space force 

application, merely the research and development of these concepts. The 

termination of the National Space Council and the dissolving of the deputy 

undersecretary of defence for space lowered the profile of defence space by 

merging the previous organisations into non-specific bureaucracies. 

The profile of military space policy under the Bush 

Administration was raised especially with the appointment of Donald 

Rumsfeld who had chaired the Space Commission, and had spent six months 

scrutinising the U.S.' space capabilities and requirements. Many 

organisational changes resulted from the Space Commission and these raise 

the profile of military space within the policy making apparatus. The most 

notable of changes was the appointment of a four-star commander for Air 

Force Space Command, the creation of a directorate of national security space 

integration and a national security space architect office. 

The issue of military space has significantly been raised in the 

period following the end of the Cold War. The issue of missile defence has 

the most significance for the weaponisation of space. This issue in particular 

was politically contentious in both terms of the Clinton Administration. The 

Congressional Missile Defence Acts were met with stringent opposition. 

This was until President Clinton out of political expediency prior to the 

presidential elections the accepted the missile defence plan in the form of the 

''3 plus 3" programme. This missile defence architecture utilised an 

exoatmospheric interceptor, that impacts on the threat ballistic missile in 
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space. The lack of success during the initial testing period led the decision of 

deployment during the Clinton presidency to be deferred to President Bush. 

The Bush conducted a fundamental review of national missile defence, and 

removed the "national" from its terminology to announce a widening of 

missile defence to include allies. The withdrawal from the ABM Treaty 

demonstrated the new administration's determination to develop a nationwide 

missile defence. 

The issue of ballistic missile defence was one of the key areas 

that would have led to the weaponisation of space. This would have occurred 

in the United States with the building of a missile defence system that 

included an exoatmospheric interceptor. This idea gained considerable 

political support, but this waned considerably in the early 1970s prior to the 

signing of the ABM Treaty. However, the Soviet Union built their ballistic 

missile defence system that included the Galosh exoatmospheric interceptor. 

This system was maintained throughout the Cold War. 

Russia under the guise of the Global Protection System devised 

by Yeltsin showed interest in the early to mid 1990s in cooperating in an 

international missile defence system. This system would have included space­

based weapons. This shows to a certain degree some acceptance of the 

weaponising of space. However, the GPS system was no longer under 

consideration by 1996 and Russian attitudes to missile defence hardened. It is 

possible that Russia could operationalise the direct-ascent co-orbit antisatellite 

capability. It is however difficult to put a timeframe on how quickly they 

could operationalise this. Since the latter stages of the Cold War and indeed 

since the collapse of the Soviet Union, Russia has shown some interest in an 

ASAT capability, of most note being the possible adaptation of the MiO-31 in 

an ASAT carrier role. Whether this interest will be developed upon is 

dependent upon the perceived threat Russia feels in response to the United 

States' missile defence and ASAT plans. 
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China has shown an interest in developing anti satellite 

weapons, and hence weaponising space. It is safe to say that the parasitic 

satellite ASAT is not operational, the microsatellites that are required to carry 

out this mission are not at the required level of technological maturity. 

However, it is likely that China has acquired from the former Soviet Union 

technical know how to operate the direct ascent method of satellite negation, 

similar to the co-orbital method of interception. Also, the laser weapon 

capability of blinding low earth orbit satellites appears to be close to fruition. 

Certainly there are no technological barriers to China developing such a 

system. The PRC is certainly seeking to weaponise space. As to what extent 

this remains a difficult question to answer. 

Since the demise of the Soviet Union and susbsequent end of 

the Cold War, the United States Army has been at the forefront of ASAT 

efforts, both in terms of the Ke-ASAT and the MlRACL testing. The 

MIRACL laser testing in 1997 provided valuable information regarding the 

laser effects on a low earth orbit satellite. This, combined with the Defence 

Directive that evaluates the world's satellites for the safe levels of 

illumination, indicates that the United States is seriously considering using 

lasers as anti satellite weapons. 

One effect the RMA could have given the central importance 

of military space systems to it, is that it could make space a battlefield. As 

other countries, such as Russia and China see the effects of the RMA and its 

devastating effects it has on the battlefied, this may lead them to target the 

space systems themselves. The reliance on space systems to promote the 

RMA could lead to space becoming a battlefield. 

The Space-Based Laser, the IFX plan has however been subject 

to budgetary considerations. The decision was taken by the Missile Defence 

Agency to defund the IFX plan. This has meant that there is no longer a 

scheduled plan to develop a space-based laser. Instead the space-based laser 
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will be funded on a capabilities based approach, with those missile defence 

programmes closer to operational status being funded. This action will mean 

a delay in developing a space-based laser and the probable timeframe for an in 

orbit space-based laser is now around 2020. Nevertheless, a space-based laser 

is still under development and is in the United States thinking for weaponising 

space. The space-based laser continues to be a politically controversial option 

for ballistic missile defence. 

The issue of missile defence has important implications for the 

weaponisation of space. The ground-based missile defence system under 

development uses an exoatmospheric hit-to-kill interceptor. This is essential1y 

a space weapon since its intended interception occurs in space. The space­

based laser for boost phase missile interception is another space weapon under 

development. The space-based kinetic kill weapon system, the follow-on to 

Brilliant Pebbles, is a space weapon that is intended to intercept ballistic 

missiles in their boost phase. These three weapon systems, all of them space 

weapons are being developed for the ballistic missile defence role. This is the 

main rationale for the weaponisation of space. 
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Appendix The Technol02icaI Aspects of Defences a2ainst AntisateIlite 

Weapons CDSATS) 

The jamming or blinding of satellite sensors must be carried 

out by radar, infrared or visible light sources depending upon the the 

frequency band in which the sensor operates. This method of jamming could 

be countered by rapidly changing the frequency at which the radar operates, 

by rapidly shuttering the optical elements of a camera, or other measures.732 

A countermeasure for infrared sensors which are used for launch warning is as 

follows. Early warning satellites detect the infrared signal from the missile 

plume as it is picked up above the atmosphere. The missile plume emits over 

a wide range of frequencies, therefore the frequency which the sensor emits is 

one which does not penetrate the atmosphere. To jam such a signal would 

therefore require the jamming source to be attached to the rocket, and hence 

increase the cost and difficulty.733 Some protection from directed energy 

weapons can be achieved by spinning the satellite when it comes under attack, 

thereby degrading the effects of the energy beam. However, spinning could 

reduce the performance of many satellites.734 

One element which is often the focus of attention is the uplink 

between the ground station and the satellite. These links can be vulnerable to 

interference. The use of electromagnetic interference, exoatmospheric nuclear 

detonation, and elimination of communications relay satellites are effective 

methods of blocking communications. The principle of electromagnetic 

jamming is saturation of the airways with electronic noise at the same 

bandwidth that the enemy's communicating with.73s However, the higher the 

frequency the more difficult the signal is to jam. As the frequency rises, the 

, 732Michael M. May, "Safeguarding Our Space Assets", in Seekin~ Stability in 
Space: Anti-Satellite Weapons and the Evolvin& Space Re&ime. 72. 
733Ibid., 72-74. 
734Robert. B. Giffen, "Space System Survivability", in Uri Ra'anan & Robert 
L., Pfaltzgraff, International Security Dimensions of Space, 88 
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beam becomes narrower forcing the jammer to move closer to the receiver or 

transmitter. A trawler located a few miles offshore from a satellite control 

facility would be an effective means of jamming communications from 

several satellites.736 The advantages of electromagneric jamming are its 

potential effectiveness and low cost and risk. 

One method of countering jamming is to make the satellites 

more autonomous by elminating vulnerable ground stations and providing 

direct interface with the users.737 By providing a satellite with more functions 

it is able to perform onboard specifically with its own command and control 

and data processing capabilities, the less dependant it becomes upon ground 

stations which are susceptible to jamming. Also incorporating fault finding 

software onboard along with redundant, fault tolerant processors would reduce 

external control facilities. By adding these capabilities the satellite becomes 

less dependent on ground control facilities and provides less scope for 

jamming uplinks. 

There is no way to harden a satellite against a nuclear 

explosion which comes close enough to a satellite. One way to counter this is 

to distribute the satellite constellation so that one nuclear explosion could 

destroy no more than one satellite. Satellites are usually thousands of 

kilometres apart, while the lethal range of a one megaton explosion against a 

satellite hardened to a feasible level of hardness is under 100 kilometres.738 

However, if the nuclear detonation is further away the electromagnetic pulse 

effects can be overcome. High-altitude bursts generate an electromagnetic 

pulse that can couple into unprotected circuits and can cause burnout. 

Incorporating faraday-cage, filter, surge-arrestor, waveguide cutoff, and fibre 

735Ibid., 84. 
736Ibid., 85. 
737Jbid,91. 
738Ibid., 77. 
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optic technology in the ground site design can provide protection against this 

threat.739 

The warning and communication satellites are stationed in 

high, usually geosynchronous orbits. The targeting of these satellites by 

ground-launched direct-ascent ASATs would take hours. This time depending 

upon detection capabilities, would allow the target satellite to take evasive 

action. The orbital nature of these satellites itself affords them some 

protection in terms of the time it takes of a direct-ascent ASAT to reach the 

target satellite from the ground. However, a space-based kinetic kill vehicle 

would have a much shorter time on target and would afford the target satellite 

much less opportunity to take evasive action. 

Low-earth orbit satellites are much easier for ground-based 

lasers and for direct-ascent ASATs. The time on target for a ground-based 

ASAT is a matter of minutes and would offer the target satellites little if no 

opportunity to take evasive action. However, when dealing with ground­

based lasers the hardening of satellites would afford the satellites some means 

of protection.740 Also as forementioned, photoreconnaissance satellites could 

use rapid shuttering to protect the sensitive opto-electric components. 

One way of countering the threat from a co-orbital satellite 

interceptor is to add a manoeuvre capability to the satellite, especially if the 

satellite is in a low-medium altitude. The manoevring of low-orbit satellites 

greatly complicates the enemy's targeting problems, however if there is 

insufficient warning time of an impending attack they could still be 

intercepted. However a disadvantage to the addition of a manoeuvre 

capability to a satellite is that payload weight is sacrificed to allow additional 

fuel to be carried. 

One method of providing defences against possible ASAT 

usage is to proliferate the number of satellites. That is provide the enemy with 

739Ibid., 88. 
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too many targets to intercept and hence cause the enemy to waste resources in 

countering them. Also, a rapid relaunch capability for critical satellites would 

also confuse the enemy's targeting plans and could overwhelm its ASAT 

capabilities, as well as maintaining the crucial satellites in the event of 

interception. 

The Pentagon estimate of the Soviet Union's ASAT 

interceptor's maximum altitude is 5, OOOkm.741 The Soviet method of 

interception to increase its range would have required a larger booster. 

Alongside this the interceptor would require more electrical power storage, 

better temperature regulation and better guidance to meet the rigour of higher 

altitude interception. 

The most subtle means of defeating a satellite is by spoofing. 

Spoofing is either controlling an enemy satellite directly or making the 

satellite or the ground controller believe that an onboard system need to be 

controlled when in actuality it does not.742 If the frequencies, codes and 

transmission sequences to control the manouevre engines are known then an 

erroneous transmission to fire the engines would cause the satellite to become 

disoriented, lost or bum up its fuel unnecessarily. The advantage of spoofing 

a satellite is that it is possible the enemy would never ~ow what had 

happened. 

The Effects of Nuclear Explosions in Space 

There are three characteristics of a nuclear explosion in space 

which provide it with a possible antisatellite capability: the thermal flash; 

740Ibid., 81. 
741Donald L. Hafner, "Negotiating Restraints on Anti-Satellite Weapons: 
Options and Impact", in Seekini Stability in Space: Anti-Satellite Weapons 
and the Evolvini Space Reaime. 98. 
742Robert B. Giffen, "Space System Survivability", in Uri Ra'anan & Robert 
L., Pfaltzgraff, International Security Dimensions of Space, 81. 
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hard radiation and electromagnetic pulse (EMP).743 The effect of the nuclear 

explosion creates a brief intensive flash of light and heat which can bum 

through the structure of a satellite at a distance, as well as overheating 

electronic components and disabling horizon sensors and temperature control 

systems. The secondary effect is the emitting of radiation in the form of X­

rays and neutrons. This radiation penetrates the transistors and creates ions 

which amass and change the transistor's electrical properties negatively. This 

could affect the guidance and arming circuits along with the solar cells. The 

radiation absorbed by the ablative shield on the re-entry vehicle could 

generate enough heat to melt this shield. The radiation from the explosion is 

enhanced in space because there is no absorption by the atmosphere. 

The electromagnetic pulse effect causes the photons of the 

initial gamma radiation to exit from the burst at high energies, which collide 

with the electrons and atoms in the surrounding air and transfer energy to 

them.744 The electrons rapidly move away from the centre of the burst. This 

motion, provided that some form of asymmetry exists, is one of the main 

sources of the electromagnetic pulse. When the electrons move away as a 

result of the explosion the remaining slower positive ions are left behind. The 

relative displacement from the negative and positive creates a radial electric 

field. Under this influence, the large number of electrons are driven back 

toward the burst point. This produces a second pulse of current, but this is 

terminated by a recombination of electrons with ions. This large amount of 

ionized gas (or plasma) oscillates. These oscittations stop in a short time, as 

the negative particles combine with the positive, but during the oscillation 

they produce electromagnetic waves in the radio frequency range. 

Nuclear bursts at high altitude, around 40 kilometres have the 

effect of jamming satellite communications by absorption or scintillation of 

743Curtis Peebles, Battle for Space, (Dorset: Blandford Press, 1983),80. 
744 Samuel Glasstone, ed., The Effects of Nuclear Weapons, (U.S. Department 
of Defence: U.S. Government Printing Office, 1962),503. 
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the broadcastfrequency.745 This jamming can occur for seconds to hours 

depending on the transmission frequencies. The higher the frequency the 

shorter the interruption. A single detonation can have enormous effects. For 

example, a one-megaton detonation at 100km above the central United States 

could block UHF communications for around thirty minutes over the entire 

country. 746 

745Robert B. Giffen, "Space System Survivability", in Uri Ra'anan & Robert 
L., Pfaltzgraff eds., International Security Dimensions of Space, 85. 
746Ibid. 
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