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INTRODUCTION

With the launch of the Soviet Sputﬁik in October 1957
the search for the "new high ground” had begun. The
military implicétions of space systems had in fact been
specul ated upon in the mid-1940s long before artificial
earth satellités became a conceptual reality. <The sixties
and seventies witnessed a hectic build-up of artificial
earth satellites by both the super powers to serve a
variety of ends including photographic recoqnaissance,
electronic intelligence gathering, military communications,
geodesy, etc. The array of uses to which artificial earth
satellites have been put serve to negate the myth tﬁat'
outer space can in fact be used for peaceful purposes alone.
As will be brought out in the course of this dissertation,
it is impossible to differentiate between."beaceful" and
'military" space systems. Therefore, whilé it may be rétional
to call for the de-weaponization of outer space, demilitarizat-
ion is not a viable goal for advocates of disarmament in

outer space.

The first three decades of military space presence was
limited to ‘passive' military systems in space, viz. those
which did not play a directly offensive role in military

conflict though they were extremely important in the military
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51 (Command, Control and Com-

support structure such as C
munication Intelligence). President Fonald Reagan's

March 1983 "Sﬁar Wars" speech injected a new element into
the spaé% ﬁiﬁitarizationvdebate, viz. its weaponization.
SDI (Strategic Defenge Initiative) implied a £A transition
from passive to active military space systems with profound

implications for arms control, nuclear deterrence and even

economic/technological development.

This study is divided into four chapters including one
concluding chapter. Chapter I deals with the historical
development of military space technology with special
reference to the super powers.fhe military space programmes
of the US and the USSR are taken up in detail along with the
motivatiohs for military space presence. The impact of these
systems on conventional and nuclear command and control is
also analysed. At ano;her level this Chaptervstudies the
development of ASAT (Anti Satellite) weapons by the super

powers and the impact of an ASAT arms race by the two gides.

The transition from 'passive' to 'active' military space
systems is taken up in Chapter II. YThe technical aspects
of the US SDI programme are studied in detail, ILaser, Particle
Beam and Kinetic Energy Weapon technologies have been taken

up for analysis. It is felt that unless the technological
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aspects and viability of different ABM technologies is not

understood a strategic analyses of SDI is not in order,

Chapter III deals with legal implications of the
militarization of space. In particular the SDI Early
Deployment igsue has been analysed in the context of the
ABM treaty. The debate over the b:oad interpretation of
the ABM treaty is viewed primarily as an attempt to reconcile
the treaty with Phase I deployment -- a tactic designed to.
keep the SDI,programme alive after Pregident Reagan's |

departure from the oval office in January 1989.

Chapter IV,also a concluding chapter, studies the impli-
cations of the militérization of outer space for the third
world., The Missile Technology Control Regime instituted
by seven Western industrialised nations recently is viewed
primarily as an attempt to control the spread of civilian/
military space technology to the thrré world. In this
context the development of space launch/missile systems by
third world nations has also been analysed since the tech nolo-
gicval overlap. It has been argued that while attempts may
be made by the major powers to control the spread of space
technology to third world nations, military space systems are
destined play an extremely important role in any future
conflict and therefore the development of indigenous military

space systems by third world nations that have the capability



is a reality which cannot be ignored if they (these nations)
wish to retain strategic independence and play a more

assertive role in the international arena.



CHAPTERL.I

HISTORICAL DEVELDPMENT OF 3PACE TECHNOLOGY

A CASE 3TUDY OF THE 3UMAER POWUERS:

(a) US id $pdcd:

This ssction would take uo the factors both
internal and external which shaped the U.S. space
orogramme from its inception. The evolﬁtion of American
policy and dcctrines'touards the utilisation of space
Fﬁr‘military;'quasi—military and/or peacePul purposes
would be reviaued. With outer space promising to
become the "battle-Pield of the Puture®! and y.5.
policy playing a major role in accelsrating that process;
it is imperative to examine in detail the direction in
which the American space efPort has been svolving over

the past Pew decades.”

Most space-going nations refuse to acknouwledgs
the fact that their primary goal in tﬁe exploitation
of outer space is militéryf Nevertheless the indis-
putable fact rémains that both the suver pouwers have
geared tha&r space efforts primarily towards military
purposes,’ For instancef the overwhslming majority of
military satellites launched by the y.S5., the U3SR
and ChinaAare Por military purposes. Forty per cent of

all satellites are military reconnaissance satellites.

1. Title of a book, 3IPRI, guter $pace fattlefisld
of the Future (Taylor and francis, London, 1978),

K
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The technology involved in the few civilian satellites
in orbit is such that it has ﬂdﬁal-use" capability;
The French Spot earth resources sétellite and the
Ue3. Landsat are two such examples.,’ The Spot
satellite in March this year published photographs of
sensitive Soviet military facilitiess,’ Consequsntly,
it could safely be concluded that almost all space

activity has military connotations.’

The US is one nation which acknoulsdges the
military nature of its space programme. It also admits
the fPact that its primary interest in the exploitation
of outer space is military. The National Aéronautics
and Space Administration (NASA) is the apex body in
charge of coordinating civilian space activity. NA3A
works closely with ths U.5. Department of Defence (DoD)
in Pormulating its space policy. The US ARir Force
.has panetrated NASA management to a very large extent.'
Before NASA yas established in 1958, space research
and development was carried out mainly by the USAF,

AS a result many NA3A technicians, administrators and
scientists were recruited from the Air Force.’ NASA
therefore,’ is by no means a purely civilian agency as

is often claimed.’

- The Kennedy and Johnson administrations regarded

Americsn oride and prestige as the motives Por American



snace ressarch. What cannot be fPorgotten, however,’

is that during these cold war years pride and

prestige was essentially a derivativs of pouer,’
particularly military pouwer. Thus, uwhile successive
U.3. administratio s have cloaked the goals of the
American space effort in varying degrees of idealistic
jargon, the prime driving force has alpays been perce-

ptions of national security.2

The Origid

The American space effort originated then with
national security as its primary goal.’ A Rand Corpora-

tion study made public in 1946 states that thes

", ... military importance of establishing
vehicles in satellite orbits arises largely
Prom the circumstances that defences against

air arms attack are rapidly improving.... air
offensive of the Puyture would be carriéd out
largely or altogether by high speed missiles...
A satellite offers an observation aircraft (sic)
which cannot be brought down by an enemy who

has not mastered similar techniques®,

The report thus predicted accurately that fPuture
missicns in outer space would involve ballistic missiles

and satellite reconnaissance.’

2. William H.Schaner, The Politics of Space (Holms and
mier,’ New Yerk, 1976). P.22. -

3. Cited in Paul B.3tares, Space le ons and
(Croom Helm,’ London, 1985}, p.26.

i
®ooe o



German scientist Werner von Braun in an interview
in 1945 stated that "the whole of the Earth's surfacs could
be observed from such a rocket (in Earth orbit). The crew
could be ecuipped with very powerful telescopes and be able
to observe even smail ocbjects such as shipst icebergs, troop

movements,' etc....".4

.The us military space Programme was in Pact an
extension of the German rocket programme, When the'Soviets
occupied Peneemunde, the centre of German rocket research,
most scientists had left. In Pact,’ about 150 such rocket
scientists surrendered to the Americans under what was
knoun as "Operation Paperclip", These German scientists

made valuyable contributions to the American spacs affort,’

Ue3.3pace efforts in the early years thus involved
both military and civilian programmes, The 1946 Rand report
was buttressed by another report Prom Rand in 1950, which
consisted of definitive recommendations to»the USAF to conduct
research in satellite reconnaissance. This report received a
favourable response at the Pentagon and generated USAts Pirst
military reconnaissance satellite programme. The Pentagen

had realised the growing importance of better strategic

4, Cited in Payl B.Stares, jpace Weapons and U3 Strategy
(Croom Helm, Lordon, 1984§ P. 24.

®evcee,



intelligence. The ballistic missile programme had also
gathered momentum and Americats first satellite launch
vehicle was not too distant. While it was attempted

in the mid=-fifties to integrate the satellite and
‘ballistic missile pfogrammes this met with some resist-
ance. Advocates of ICBMs and IRBMs werr worried that
satellite launch priorities would afPect the design of the

rocket boosters.’

The Americén space effort -lboth the ballistic
missile and reconnaissance satelliteprogramme -- predated
the launch of the Sputnik in 1957. many in the space
community attribute this event as the sole driving force
behind the American military space efforts While the
S putnik launch may have resulted in an acceleration o?
ARmerican ePforts te launch reconnaissance saﬁallites and
ballistic missiles it is evident that the intent to develop
military space systems and baliistic missiles and the necess-
ary research had been going on Por quite some time before

the historic Sputnik launch,’

The launch of the Sputnik nevertheless created a
crisis of a confidence in the U.S. lead in science and
technology.” While the U.S. scientific elite had anticip-
ated a Soviet breeskthrough and had been taking the necess=

ary steps towards achieving an American presence in s pace



it could not divulge this Sensitive inPOrmation to

the outraged American public, Less than Pour months
later the U.3. spaca community uhder heavy public
pressure put the Pirst U.3. satellite Explorer~I,' into
orbit on January 31, 1958. The race for military
co~trol of outer space -- the new high ground,’ had

.begun{

The shooﬁing doun of the Yy=2 reconnaissance air-
craft with pilot Gary Pouers aboard underscored ths heed
to develop a satellite reconnaissance system. AS a
result of this incident President Eisenhower began taking
personal interest in SAMOS (the satellite and Missile

Observation System). A National 3 connaissance Qffice

(NRO) was created in 1960 to oversee development of U.3.
reconnaissance satellites.' NRO!s gxistence remained
secret until 1973 when its existencé was inadvertently
revealed,’ V

Betwean 1957 and 1960 the ynited States developed
a substantial sateilite reconnaissance capability which
was, of course, reciprocated by the Soviet ynion.,” Apart
from developing this system the Eisenhowsr era was also
responsible for "legitimisation" of satellite reconnai-
ss3ance, Khruschev, at a Paris Summiﬁ between the tuwo

leaders in 1960, stated that Many nation in the world in

* o0



uﬁo wvanted to photograph 3oviet areas by satellite vas
Pree to do som. 2 This appeared to be an unguarded
remarks by Khrushchev because the 3oviets began a diplom=
atic offensive in 1962 to prohibit reconnaissance acti=-
vity Prom space.) Housever, it was after this that military
space reconnalssance gradually gained legitimacy until it
was enshrined in Articles V and XII of the SALT -] treaty
of 1972 wherein parties to the treaty agreed not fo
interfere with each other?s national technical means of

verification.

Initial Joviet hostility to satellite reconnai-
'ssance Uas.understandable.' The Soviat ynion stood more
to lose by unrestricted recoﬁnaissance activity. Satell-
ite reconnaissance would open up the closed Soviet
society. On the other hand there was not much axtrav
information that the Soviets would glean from their.
reconnalssance over?lights of the U3SA, It was under-
standable then that reconnaissance satellites would
provide fertile ground for superaouér polemics. The
United States held that no nation.could claim sovereignty
over space.’ They compared outer space to the high seas
Prom which reconnaissance was permitted.’ The Soviets on
the other hand regarded saﬁellite reconnaissance as a

violation of their soverelgnty.’

S. Payl Stares, op. cit.



‘Apart from legitimisation of satellite reconnai-
ssance the Kennedy era saw the budiing of a programmg
to develop anti-satellite (A3AT) ueavon systems. Although
ASAT systems develooment reached its peak during the
Johnson ysars; it was programnes such as JAINT (satellite
intercepter) and MUDFLAP anti;satellite systems that

were conceived of at this time.

While the Americans were talking about satellite
interception, with another satellite, the Soviets in
1962 actually performed such a Psat.’ A space rendazvous
betwean spacecraft vostok 111 and IV was reported,' Even
though the distance of senaration between the t wo
spacecraft was over 150 km -- too large for the mission
to be of strategic value,’ it fuelled inevitable
rumours in the U3 about satellite interception capabilities.'
AS a result the SAINT programme was cancelled and a neuw
ASAT programme was given 6eu direction on very high
priority.’ On July 6,' 1963 a National Security Actisn
memorandum (NSAM 258) entitled "apssignment of Highest
National Priority to Programme 437" or the Tﬁor ASAT

programme was issued.

In\additiOn it was reportesd that on November 3,
1967 the Soviets had tested what Robert McNamara termed
the "Fractional Drbital Rombardment Systemt (FO83). The
system was an ICBM yith an orbital trajectory which would

attack the yynited States from the South. 1Its trajectory



constitutéd a partial orbit of the earth. Thé SO-
called FOBS thrsat also gave the ynited States an
excuse to accelerate anti-satellite résearch. 1t

was soon realised houever that what FUB3 could do could
be accomplished more easily by ballistic missiles.

The orbiting nuclear bomb :uestion was put permanently

into cold storage by the Quter Space Treaty of 1967,

ASAT apon Development

The early 1960s sauw the birth of studies related
to destroying or disabling satellites in orbit. while
initial experiments were designed to study the surviv-
ability of y.5., satellite systems to ASAT attack,’ the
experiments aytomatically resulted in minimal ASAf

capability for the United States.’

The first of such studies uwas the.high altitude
nuclear test orogramme or Project Argus.6 It was
contended that slectrens and secondary radiation sych as
gamma rays and X-rays produced by a nuclear gxplosion
could damage electronic equipment,’ it was Pound in a
later series of tests that this electromagnetic pulse
(EMP) did in Pact produce X-rays which could damage

satellites in space.

6. See Samuel 3lasstone and Philiop Jotan, The Effects of
Nuclear yeasons,(U3 200, Washington, 2C, 1977,) p.45.
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In 1956 the role of satellite intercseptor tech-
nology (3SAINT) as an ASAT system was studied, Studies of
satellite interceptors thus proceeded the FPirst Soviet
Vostok test of 1962, However, with the yostok test ASAT
systems acquired high oriority. The SAINT programmé was
cancelled and the U3 Army‘andAAir Fﬁrce were directed
tb begin a study of the use of Nike Zeus and Thor missiles
in the ASAT role. A number of such tests of both missileg
vere conducted. However,' the concept of using these anti-
ballistic missiles and intercontinental missiles in the
ASAT role had inhereﬁt limitations., Both had nuclear
warheads. Consequently they would generate an electro-~
magnetic pulse which had the potential of destroying
Priendly satellites too., While some Thor missiles adapfed
for the ASAT role were deployed and maintained in é state
of operational readiness,’ the concept of nuclear satell-
ite kill did not catch on and was abandoned in the mid-

seventies.

One ASAT projéct which deserves special mention
is Project Dynascar (Dynamic Soaring). It was projected,
to be a hypersonic guide vehicle which would be boosted
into space, perform manoesuvees such as strategic reconn-
aissance satellite inspection and interception and

intercontinental bombardment. The concept was remarkably



11

similar to the Trans-Atmospheric yshicles (TAUs) 7 being
conceptualised today., However, technology at that
time was not mature enough to permit the development of

such a system,

The MHV Systed,

- The current MHV (Miniature Homing Vehicle)
programme 8 is an outgrouth of Project SPIKE dssigned to
intercent and negate sateilites prior to their overflight
on the continental Uhitpd States,’ which was proposed by
the US Air nefence Command in 1971. However,! work on this
programme stalled and was resumed only in 1975 as the
ALMHV (airelaunch MHV) programme. First,! oublic declara-
tion 6? the hHV programme was made around this time,’

It was only under the Carter administration that the

programme began to take shape. .

‘President Carter had a two-track policy towards
ASAT wsapons. On the one hanﬂ he wished to fund R3AT
veapon development to counter the perceived threat from

Soviet RORSAT (Radar Dcean Reconnaissance Satellites),’

7. Sse ePense Dail s May 6 and may 11, 1987; see also pew
gcientists, May 7, 1987,

8., MHV is an acronym for Miniature Homing Vehicle, alsc
known as ALMHV or air Launched MHV/

¢ s e
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which provide the adversary with real time tracking capa=-
bility of U.S5. naval deployments, convoys and carrier
battle groups as they move across the om-:-ans."’g On the

other he wished to actively pursue ASAT arms control,’

The ALMHY pfOQramme was inherited by preéident
Reagan. In keeping with Reaganis overall policy of using
outer space to fPurther U3 strategic goals, the ASAT
programme was accelerated and ssveral tests against
points in space and a satellite target have been
conducted. While Carter wanted ASATs to threaten Sovist
RORSAT .and EORIAT satellites, Reagan claims ASATs must
be developed to achievé parity with and thersby deter
the V3SR, -

The cufrsnt US ASAT weapon consists of a modified
Short Range Attack Missile (SRAM) developed by Boeing Co.
mounted on top of a VOught_CorDJ Altair 111 booster. At
the too of the missile is the all important MHV uhiéh'is
a 12 by 13 inch cylinder with infrared sensors.’ The
missile itself is mounted on an F;1S airecraft chosen
because of its}ueapon carrying capability,’ high 6pe£atinn-

al ceiling and rapid raste of climb besides being the

9. Cited in Jefense Daily, April 12, 1987,

L AL 2R
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standard USAf air superiority fighter.’ Once airborne

the F=15 launches the missile in the direction of the
target satellite. LWIR 10 gensors on the MHV would lock
onto the target which would be destroyed by-direct
kinetic impact. NO explosions in outer space would

be involved and no neighbouring satellitesvubuld be aff-

‘ected in any way. Unlike the 3oviet coorbital ASAT
system which is confined to the Tyuratam launch,! site the
ALMHY can be launched from any ordinary airfPield, -

| Moreover, if méted with a modified F-14‘aircraft the

RSAT system could be dep10yéd en an aircraft carrier with
no way of knowing its location. Alternatively, by using

air-to=air refuelling the.range of the F«158 could be

increased phenomenally.

It is often held that such an ASAT system would |
have limited capability against satellites in high orbits.
‘What must be remembered is that most Soviet satellites
are in highly slliptical "Moloniya™ orbits with their
perigees over tha Sothern hamisphers.! It is in this region
that. most Soviet communication and early warning satellites
dip within range of tﬁe F-15 borne ASAT!xI,‘Consaﬁuéntlyﬁ

American ASAT pianners have considered basing ASAT weapons

10. LWIR is an acronym Por Long Wave Infrared,

11. For details ses Christopher Lee,’ War in 5 pace
(London, 1986) pp 110-115, :
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at Diego Garcia-in the Indian Ocean, at Ascension Island
in the Atlantic and in Australia. If an aircraft
carrier-borne ASAT weapon is developed it would proba-

bly be deployed in the southern Indian Ocean.’

ASAT‘ueapons and !!]ilita;.z Strateqy.

The u.5.>00ngress in 1985 approved a moratorium
on ASAT testing.’ The moratorium was extended this yaar.
One of the major policy gquestions regarding ASAT as
was debated in Congress is whether an ASAT race with the
Soviet uUnion would further U3 security interestsﬁ_lt is
a well-known Pact that the U3 relies more heavily on |
- its satellifes For access to critical intalligenéa data,
communications and command and control systems. Thus iP
an ASATrace were to begin, the U3 would be deﬁriVQd of
intelligence, communications,' etc.’ to a higher extent
than the Soviet ynion. Morsover, U3 satellites tgnd to be
-mylti-Punctional and have longer orbital lives thah Soviet_
satellites,’ Consequéntly the U3 has much fewer satellites
in orbit,’ Because most Sovist satellites are short
lived they have a much highar launch gate.’ It could
therefore be concluded that in a war scenario involving

anti-gatellite attacksﬁ the United States would emerge as

the loser.

LR N A
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631 and §pace Systams

The‘u.S. Command, Control and Communications
and ‘Intelligence (Csi? system is closely integrated with
its military space programme. The tyjnited States
requires assured and survivable éommunications; to
transtmit commands Prom the presidential command'poét
downuards to its vast nuclear in?rastructura.?12
S pace systems are designed to play a vit#l role in
this crucial chain of command. With the introduction
of the doctrine of flexible response in the mid-1960s,}
the need Por efficient and redundant CSI assets grew.
5pace based elements of the command and contfol system
wvere found to be extremely vulnerabls to EMP (electro-
magnetic pulse) effects as early researchAon the high
altitude nuclear test programme had demonstrateds The
doctrine of limited nuclear war enunﬁiated by President
Reagan in the early 1980s demanded even more of ihe

space based CoT system,’

A3 a rssult of these doctrinal changes the United
Qtates has bégun to placs moré emphasis on increasing
the resistance of its space-based assets to the sescondary’
effects of a nuclear exchange. The programme includes
developing Gallium Arsenide (GaAs) technology to replace

silicon in its space based and ground based satellite

12.) Ravi Shastri,i”cgk Controlliing the Uncontrollabie";
Strategic Apalysis, 1987 pp. 1429-1446

L B N
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electronic systems. Gallium Arsenide is more

resistant to the effects of gEMP,

The cornerstone of the Us Csi modernisation
orogramme is the Military Strategic/Tactical gelay
(Mmilstar) system which would provide highly survivablae
jam resistant communications to users around the globa.‘13
When deployed the system will include a constellation of
3 pacecra’t hardened against physical and electronic attack.!
Milstar is the highest priority C3i programme in the U3
Dafence Department.’ The Milstar space segment will consist
of nine satellites == three in elliptical orbits and six
in geosynchronous orbits.! approximately 4,'000 land,’ sea
and airborne pla;forms onthé U3 Army,' Navy and Air Force

will be equipped with Milstar terminals,’

milstar is, however, fPaced with e major pfoblem
as are other critical military s pace programmas --- the
shortage of launch vehicles to carry the nacéssary hardware
aloPt;‘ The Challenger disaster, the Titanlfailure which
Pollbued soon after and a serlies of similar incidents
"have lgft the U3 space programme grounded. The space
community in the yUnited States has been rife with
'arguments as to what direction the US space programme

should take, The Challenger disaster placed a

—

13. Defense Electronicg, July 1986, p.97
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challenge before US dominance in space and hou they would
deal witﬁ this chalienge remains to be seen. Houever,'

a number of new initiatives have been launched and

ef forts have been made to revanmp éxisting struétures

and systems and develop new technologies,'

Ihe Challenqger Nisaster apnd its Implications

On January 28, 1986 the space shuttle‘Chéllenger
blew up, killing the three astronauts on board and destroy-
ing its classified militaryvpayload.214 The lods of the
shuttle delivered a major blow to ﬁhe ud military sdace
DfOQramme. President Reagan's 3tar UWars Programme in

- particular suFFefed a setback. Leaving aside the military
implications of the incident the U3 space programme has
suffered commercially, With international launch
competition growing, most nations aspiring to place
satellites in orbit have chosen launch vehicles such
as the European Ariane or the Chinese Long March to carry
their payloads aloft, China in a particular has benePitted
enormously., The USSR too has actively begun marketing

its Proton booste:ﬁ

Following close on the heels of the Challenger
tragedy, a U.S. Titan rocket exploded in May 1986; its

payload was believed to be a sophisticated reconnaiss-

15

ance satellite, The launch pad at yYandenburg was

14. Javid Baker, "Why Challenger Failedn, Nau Scientist,
3eptember 11, 1986, Pe52.°

15," 3cience,’ ﬂay 3, 1986 p.232,
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severely damaged. The Titan disaster‘eFFectively sealed
off launch of reconnaissance, communications and early
warning satellites for some time. The USIKH-11 reconnai-
ssance satellite presently in orbit is not expected to

remain live aPter 19883,

o~

The implications of grounded launch vehibles are
already being felt, The US military is taking precautions-
to prevent the breakdoun of existing space systems vital
FPor reconnaissance, communications and early warning against
missile attack. Only one KH-11p phoﬁo reconnaissance
satellite is currently in operation. KH 113 are supposed
to operats in pairs.’ Further several of these Satéllites

are operating in final backup systems. 16

John E.Pike’
Head of 3pace Policy at the Washington bassd Federation
of American Scisntists,’ has identified reconnaissance,’
comhunication and sarly warning satellites as the
mpotential oroblem?. Qthers,’ he says, used FPor electro-

nic intelligence, ocean surveillance,’ weather monitoring

and navigation, are in good condition.

7

16. william J, Broad, "Pentagon Nursing an Aging Network
_of Key Satellite", Neu YOrk Times, July 20, 1987,
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In October 1988 the shuttle came back into
operation. It is likely Por the Poreceable Puture to be
reserved for these crucial military nayloads,” Mast
scientific and other civilian space missions are
likely to be dslayed inde?initely.317 Some of ths
wvorst victims were the Halley probe, Ulysses which was
to have observed the sunts poles,’ and Atlantis,' the
spacecraft which was to observe Jupiter.’ The optical
telescope which uwas to be launched towards the end
of 1986 to observe the stars without atmospheric distort-

ion was also abandonedﬁ

Perhaps the Qreatest.challenge to'the American \
commercial space effort would be other space=going
nations filling in the demand for launch of Third yorld
satellites, The Soviets have been offering their Proton
booster in the commercial market.' For instance,’ IRSIA,
the Pirst Indién remote sensing satellite is to be
launched this year on a Soviet Droton.1aﬁ. Several
companies in the United States have been advertising Soviet
launch service as én alternative to the space shuttle.!’

The U3 State Depértmant recently issued a directive quoting

17, C. Raja mohan, "Beyond the Challénger T ragedy,i"
Erontline,' February 22=-march 7, 1986.

18, joviet Aerospace, May 11, 1987.



20

a US lau which prohibits "the transfer of US space

technology to the Soviet ynionn 20

whereby they
declared such activity illegal.’ The European 3 pace
Agency?s (E3A) ariane beoster is to launch Pour Indian

satellites;21

The Chinese have also entered the market
with their Long March =3 launch vehicle.’ A U.S.
company Taresat has.signed a launch»reservation agree-
‘ment with the Chinese who hope to launch the shuttle
recovered WYestar-6 spacecraft with the Long March-3{22
Negotiations are in Drogressibr Chinese launch of ys
- satellites.'

It is often held that the U.3. launch vehicle

- has been
programme /= in such dire straits that they would never
be able to get thousands of pounds of 3DI-related hérd-
ware into orbit.' These observers however fail to take
into account the new concepts and technologies in gpace
launch systems which are erlving in the developed
world, viz. Trans-Atmospheric Vehicles or TAVs uhich
would be designed to take off from an ordinary airfield,
be boosted into orbit,' conduct manoeuvres in space,’ re-
enter the atmosphere and finally land at an ordinary
airfield, The Uﬁited Staes, some of its allies and the

Soviet Union are believed to be working on such a system,

20. Jnternational Herald JTribuns, July 10, 1987,
21. gtatesman, May 20, 1987.
22. Robert F.Brodsky, "Foreign Launch Competition Grouwingh,

ferospace America,’ July 1986. p.86.
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In the ynited 3tates work on the spaceplane is
concentrated at Rockusll Internatiohal's Rocketdyne divisi= '
on in California., Rocketdyne Corp, haé apparsntly
produced e revolutionary design For Amefica's NA3 P
(National Aerospace Plane) which has impressed
of ficialdom. As a result Rocketdyne has been granted
a SSOD;DOU contract for basic propulsion design uork.23
The project is expected to be worth as much as $3.3

billion over the next few years. All Punding Por the

US NASP comes Prom the Air Force budget .’

The gritish too seem to have Paith in space
planes. Work on designing Hotol (horizontal.take of f and
landing) is well under way. The concept involved in
Hofol,is similar to the US NASPS yiz, use of air-
breathing and rocket engines in the atmosphere and in

space respectively. It would be capable of placing 8
4

TH—RK&oe |

tonnes into a 500 km altitude orbit of the earth.>
A model of the Hotol was displayed at the Paris Rir

Show in June 1987;25

Trans Atmospheric yehicles offer a promising

, 52;;E;;“;ture for access to space. They would easily be able

Lt

23, Defense News, July 27, 1987, p.7.
24, New Scientist, may 7, 1987.

25. 1bid., Junme 18, 1987,
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to launch,” recover and repair militery photo-reconnai-
.gsance and early warning satellites in low earth
orbit,’ The U.3. military space programme then may

not remain grounded for long,.

The debate over what direction US launch vehicle
strategy should take in the Puture hés thrown up several
new iﬂeas like the one described above, Another innova-
tive concept which can be viewed as a reaction to
the launch of the Soviet Energia rocket in May this
ysar is what has been termed as the Advanced Launéh
System (aLs)26 The US Air Force in Nay[::izg the
fAerospace Industry to submit proposals for ways to
design and build the advanced launch system. Others
have sugqgested a return to the "big dumb booster®
rocket relying on obsoleta.but reliable technology.‘z7
3til) others have suggested abandbning heavy liPt»
vehicles and have suggested smaller launch vehicles
which would be able tovlaunch small selective military
payloads in a cost effective manner. In keseping
uith this suggestion the USAF has ordered 56 Titan
11 rockets to launch reconnaissance satellites into

low sarth orbit,

26, ]gtggnational Hegald Tribune, may 28, 1987,
27. Neusweek, August 17, 1987.
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While a launCh‘vehiCle strategy for the united
States Puture in space is being debated within the US
space community, two projects are in balance uhose
future the outcome of the debate would determine.' These
are the U3 space station project and Ronald Reagants

Strategic defence Initiative (30I).

The §pace Station

After almost a year of economic,' political and
technical Droblemsf NASA has restored momentum to its space

station ePfort. 25

The Senate space subcommittee and its
corresponding committee in the House aporovéd full
Punding ~-= $767 million for the snace station in FYy
1988.2°  The total cost is estimated at $31.3 billion,
which includes 326.7 billion in R&D, $239 umillion in
construction, $1.5 billion in shuttle launches and

$2.9 billion in NA3A personnel costs.“® more recently
Canada,’ Japan,’ UK and the US signéd an agreemént on

cooperation in the space station effort.’

NASAts pssociate Administrator Por the space

station, Andreuw Stofan,’ has stated that the space station

29, 3ee Theresa Mm.Foley "Space Station Back on Track"AFtar

vear of Policy Disarray", Aviation Week & Spacg
Technology, June 15, 1987, p.76.

29, 1bid.

30. Qsefense Daily, July 29, 1937,

v“..



24

would result in a quantum leap Por U3 space science and

technology. James A.Yan Allen, renowned space scientist

ih the journal 3cieptific American disputes this vieu.’s1

The debate on the space station has eventually boiled
doun to a debatevon.the utility of manned vs. unmanned
space Plights, Yan Allen isvoFIthe visu that unmanned
spacecraft dén perform all important functions in spacs.
Suprorters of th? space station argﬂe that manned space
flights could carry out activities such as recovery of
sensitive'satellites{ repair of malfunctioning satellites,
etc.-- with limitatiocns. The space station would

operate in low orbits and consequently astronauts on board
would be able to carry out such extra vehicular activity

only with low orbiting satellites.’

President Reagan stated in Danuary 1984 that "a
space station will permit guantum leaps in science,’
communications, and in metals and life-saving medicines
éﬁat can be manufactured only in spacs." 32 Tﬁres years -

‘later President Reagan's ontimism is hard to share.

3 pace commerca'uhibh included materials processing in
space has disappointed enthusiasts. S3atellite communi-
cations proved to be the only viable soace related

industry. Microgravity materials science is embryonic

31. 3ee James A Van Alien "3pace Science, 3pace Technology
‘ and the 3pace Station®, 3cientific American, Yol 254,
NO.1 January 1986’ pe 82,

32. tited in Theresa M. Foley, D.28, Pe’ 30,
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and des not hold commercial promise, McDonnell
Douglas,‘one of the few companies that opted to
perform materials processing experiments in space,

found tne ienture non-profitable and withdraw,

George Field, a researcher who served on the
US National Commission on Space, holds that "Space
manufacturing will remain a dubious enterprise
until basic research in microgravity demonstrates
its v'alue."‘53 As a result, tne space station is
likely to find itself highly dependent on the US
Department or Defence (DOD), |

The U,S, Defence Department has been singularly
adamant in its demand for unrestricted access to the
space station.34 At stake is the international nature
of the US space station effort, Dr, Robert Sims,
Assistant Secretary of Detence for Public Atrairs said
.in May that *,... we 1btend to use tne space station
for those national security purposes that we deem
are appropriate."35 The US DOD has,reiterated,
however, that American treaty obligations would be
regpected and it would not violate international law

while performing experiments,

33, Cited in Theresa M, Foley, n.28,  p, 30,

24, Aviation Week apnd Space Technoliogy, June 15, 1987

35, Cited in Theresa M Foley, n.28, ©p.76.
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The Pentagon recently made public a 1ist of
possible experinenfs which would be carried out on

the space gtation, Some ot these include:

-~ A space-borne direct view optical system

- A Tatitude/Longitude locator system

=~ Marjitime observations in space

-~ Tne US Army Shuttle experiment

-- Space debris beit chataoterisation/mapping
- Military geology from space

== Batilerield surveiilance from space

-- Launch detection from space

-- Experiments that would involve tne use or an

offer in space to perform weather observations

-- Designation from space-

-- Pree ion remote sensor technology,

The US Derence Department has begun to involve
itselt more closgsely witn NASA in tne space station
programme, Military personnel are believed to be playing

a prominent 36 roie in tne programme,

The U.S, military's'demand for unrestricted

access to the space station nas sparked oft a sharp

36, G;ted in Theresa M,Foley, n.28, p. 76.
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debate between NASA and its international partners,
Canada in particular has vehement objections to tne
military use ot tne station, Canada will spend over
$800 million on its programme which has evolved into
an extremely well coordinated and oréanised effbrt.37'
Japan, too, which is déveloping a module to be attached
to tne space station, likely to have objections to its
military nature, Despite their objections however botn

Canada and Japanvwiil build modules ror the astation,

Tne Buropean 3pace Agency (ESA) and China are
also expected to be major participants in tne effort,
NASA ofticials feel that Chinese space teghnology is not
advanced enough to make their participation tfruittul,

It has nowever been reported that a Chinese delegation
held télks with NASA in January about the possipbility

38 With tne United States playing

or a Chinese rote,
_ an increasingly important role in China's economic and
military modernisation, some rorm ot organised Chinese
ettort, however miniscule, cannot be ruled out'ifrénly
ror political benefits that the Unifed States would

gain out or the partnership,

37 For details of Canaqian'partioipation in tne space
station etrort see Aerospace Daily, Juiy 27, 1987,

38, Aerospace Daily, June 18, 1987,
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SDI and the US Space Programme

The American military space programme for the
first four decades jargely consisted of passive
deployments in space., Wnile active military space
systems such as SAINT, Dynasoar, etc, had been
considered these never got oft the drawing board,
Technology at that point in history was basically
not mature enough to operaiionalise such exotic

space based weapons,

Today, there is a qualitative shift in doctriunes
of space militarisation, Theré has been an obwvwious
move towards space weaponisation, viz, deployment of
active weapon systems such as lasers, particle beans

ana kinetic energy weapons in spaoe,39

The American
Strategic Detence Initia tive ﬁromises to bring about

re?olufionary changes in military space doctrines and
is likely to have an aaverse impact on deterrence,

40

crisis gtability and armg control, Such details are

beyoud the scope of this chapter, It would sutrrice to

39, See Ravi Shagtri, "Miiitarisation or Space ana tne
Strategic Betence Initiative," Strategic Analysis,
Aug, 1987., pp 585-604,

40, Por details see Ravi Snastri, "BMD/Arus Coutrol
Debate", Strategic Analysis, November 1986 pp 927-
942; See also Ravi Snastri, "SDI: Barly Deployment
and the ABM Treaty", Strategic Anaiysis, June 1987
pp 550- 562 Y
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say here that SDI whether or not it resuits in tne v
deploymeat of a'viabie Ballistic Missile Derence (BMD)
system, would in any case reéult in a massive technolo-
gical ieap tor the United States, Tne vast amount of
R&D funds beiug channelled into Star Wars research are
eertéin to produce some resuits, SDI research is likely
to pro&uce spinorrs for conventional defence and for

'industry.41

 The US military space programme is likely -
to benetit from adv mced sortware, materials research,
launch venicle research and a host or otner projects

being conducted under tne guise of strategic detence,

In order to estabiish a dertain degree or homo-
genelity in tne ertort, the'Uditea States has attempted
to induce its allies to participate in the efrort,
Most NATO nations and Japan have deci&ed to formally
participate in SDI rdr reasons which often nhave
nothing to do witnvballistic missile defenceg, 42
They wish to graﬁ a share or the rundS'béing dolea
out tor research, The cooperative effort on the part
ot thc West then will in ‘all probability rejuvenate tne
pace of economic and technological development in the
western world which had been tapering oft of late,

The Soviet Union could be exp¥ected to respond in kind,

41, TFor details ot SDI spinorrs, see Aviation Week and
Space Technology, May 11, 1987 p. 89; see also
Derense News, June 1, 1987,

- 42, Ravi Shastri "Japan's cnanging security perceptions -
ang tne SDI" Strategic analysis, May 1986 p. 452-465
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Third World nations then would'remain tecnnologi cally
dependent on and at the mercy or "Uncle Sam" and tne

Soviet Union ror a lot more time to coue,

(b) USSR in Space

While over the past two years tnexAmerioan
space etrort has been floundering the Soviets have'gone
ahead and overcome signiricant technical hurdles,
Tne Mir space station, launch ot Energiya HLV 43 ana
the consequent possible development or a space shuttie
have begn some Soviet achievements in conquerihg the
final trontier, While their space programme may
appear entirely peacerul witn the Soviets repeatediy
emphasisihg its peaceful intent, the adual-use nature
or space-related technologioél developments makes
it impossible to sfrictly geparate the civilian and
‘the miiitary elemeats. Given tne lack or adequate
intormation in this regard it is a comuwon practice
among scholars particularly in the western world to
attribute purely mijitaristic intentions tovtne
Soviet gpace effort, But tnis is not the iantorumed

opinion in the West, A study carried out by tne U,S.

43, HLV is an acronym tor Heavy Launcn vehicle,



31

Congressional Research Service concluded that about
50 per cent or Soviet space activity was purely

44 Mauy elements of the programme

military in nature,
however, are used for scientific, civil and economic

aprlicationg,

Motivations for Space Presgence

The Soviet Union claims its space programme
is entirely peaceful, However, as the following
discussiou wouid reveal, the primary motivation tor
Soviet space activity is wmiilitary, Like the American
programme national security assumes primacy over

all other possible motivations,

The USSR has consistentiy aavocated-that its
long-rangé goal in space 1s manned exploration and
colonisation of the solar system. This is borne out
by the fact that the Soviet space programme leads over
that of the U.S. in man-in-space efforts and in hgman
endurance in space records, The space station programme
enabled Soviet cosmonauts to set a'reCOrd of days in
space, Tne presence or cosmounauts iu space however
caunot be dismissea oll pnand as au entirely peacerud

enterprise as wiil Do Secn iater,

44 3TS (Conoressional Information Service) report

to the Tnited ﬁta{en Congress on the Soviet
Spage Programme (Washington, D.C., 1986).
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The rurtherance of space science is sgén by
Soviet cosmonagts and others involved in the effort
as a major goal of their space programme, 45 -
Planetary explora tion, euaurance in space, civilian
Tv cowcunications, stuuy of earth resohrces, etc,
are outlineud as areas where épace s¢ience couid play

a wajor role, All these however algso have military

connotations,

~
Ennanceuwent or national prestige ana pride is
another ﬁaaor motivation for the Soviets to invest
in space, Spacé technology 1is one area where tné
Soviets have surpassed.western nations, The United
'Sta1as and its allies have developed exotic technoko-
gies far use in space the results of which sometimes
have proved disastrous, The Soviets on the other
hand have maintained a consistent effort based on-
outdatea but proved and reliable tecnnology., For
instance, tne original ICBM developed in 1957 is
still used as the wmain lauaoch vehicie with improved

upper stages, The reliaviliity of Soviet systems has

45. William Shelton, Soviet Space Exploration
(New York) 1982 p, 205 , E
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received a filiip with tne recent Soviet space succ-
egses as compared to American and European faiiures,

Tne West criticises the Soviet system for its tack of
innovation and ioventiveness, Their space programwe
hbwever provides oue rield ot technoiogical deveiopment,
based on which the Sovicts can defend their s&stem |
and hit pack ir necessary, Witness theretore, tne

race between the super poﬁers tor space tirsts, Tne
Soviets were tne frirst in spéce (1957), they 1aﬁnohed
the first rocket to the moon (1959) tne first man in
gpace (1961), tirst woman (1963), etc.; if tue Auwericans
put toe first man ou tne moon, tne Soviets nave tne
enaurance record or man in space and a space station --
with tne Americans struggling to roliow suit, Tne
prestige éssociated with being tne rirst to acnieve
souething in that vast hothingness is a major

incentive for accelerated space activity.

The Soviets have attempted to gain maximum
psychoiogical advantage out or their space successes,
By pursuing a policy ot not announcing launch failiures
they'have attemptea to build up an aura of infalli-
bility in their sciedtiric and tecnnical progress,

They have tnen gone on to use this to iuatliuence otner
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nations or tne world_through promiées or co-oﬁeration
in space technology, strengthen rriendships and
demoralise enemies, Cosmonauts from East European
nations, ana from India have riown on Soviet

Soyuz missioﬁs. A Syrian and French cosmonaut are
scheduled to visit tne Mir space station soon?6

While pride, preétige ana exploitation or earth reso-
urces are viable goals for the Soviet space ertort

the primary motivation remaius national security,

In this respect both the Soviet motives as well as
their actions appear to be no uifferent’from those pf‘
the Awmericans, Like the American space erfort military
components of space activity tend to dominate it not:
encompass civiijian or peacetul uses, The inabiiityvto
adequétely dirrerentiate between tne two enables the
Soviets to claim that their programme is entirely
peacertud, A major poliicy difference appears to be
that while the Americans are more open about their
mi;itéry space activity the Soviets getuse to

acknowledge that they have a military space programme,

Anotner unique reature of the Soviet space
programme is that it is cloaked in secrecy, While

tne U,S, Department or Derence (DoD) and tne National

46, Flignt International, December 27, 1986,




35

Aeronautics and Space Administration (NASA) do not
aiways immediately release tne-détails ot American
wilitary space rlights they acknowledge the fact

that a particular payload is to be used ror milituary
pdrposes. Tne Soviets on thne btner nand are highiy
gecretive, They sometimes make retferences to tne
strategic value ot scientitric mission as was done during
tne Khruschev era, Since 1963 tne Soviets have
cloaked'all space riignts under the Kosmos label,
leading to speculation that this was a cover for

military-reilated missions,

Observers orten attribute this Soviet secrecy
to the inherently secretive nature ot the Soviets
political system at least until the dawn or tne

Gorbachev era, Gorbachev's glasnost and perestroika

has not yet had time enougn to penetrate tne sgecrecy
surrounding the Soviet space programme, However,

two more rather compeliing reasons for tnevSoviet
penchant for secrecy can be cited ottt hana, Tne trirst
is a coroliary to the Soviets using their space
successes to ennance national pride and their

influence in tne comity or nations as discussed earlier,
Revelation ot Soviet trailures could undermine the

conridence of smal jer less developed nations ot tne
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world in tne viability ot Soviet science and technology
and consequenfly their goal or using the space progr-
amme to increase national pride and.prestige would
suffer a setbacx. Further, since most Soviet

launch vehicie technology is based on their ICBMs

tney woula be reluctant to provide any detailed

inrorwation which could oompromise natioml security,

As a resulit of this penonant for secrecy
independent observers tind it difricult to obtain a
clear picture of tne Soviet military space ertfort,
Researcners ot the Kettering Groﬁp ana thnose at
SIPRI(Stockholm Internatiomal Peace Research Institute)
have done valuable work and have provided a good
source or unbiased intormation regafding Soviet
military‘activifies in space, The nature of Soviet
wijitary missions is more often thaan not deduced trom
orbital pérameters of sateliites, tne timing ot their

launch aina recovery,ete,

While the Soviets have consistently denied any
association witn militarisation or space, the statements
or certain Soviel leaders at difterent points or time
ténd to contradict this view, Por instance, party
Chairman Brezhnev gaid in 1966; "A host or ali kinds

oI tabulous stories in tne U,S, that it nas most

LK 3R 2N J
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'all seeing' spy sateitiites,..... authors or such
stories do not realise what rockets, Sputniks, submarines
ana otner tecnnical eguipment of tne Soviet Union nas".47
Furtner, a 1970 arficle on intelligence gervices
appeared to legitimise military uses of space parti-
cularly satellite reconnaissance, It stated:

Let us repeat, tne division of labour, within

the intelligence services in no way signifies

a desire on the part of its leaders to hawe
clean hands; on the contrary, they use secret
agents to fultil the most serious and profound
tasks which cannot be solved by satellites,
reconnaissance aircraft or intormation centres
using fast electronic equipmentdf8

The SALT-I'treaéy, to whnich tne Soviets are a
party, legitimises satellite feconnaissance. Article V
of the treaty states that: "For the purpose of provi-
ding assurance of compliance with the provisions of
this Interim Agreement, each Party shall use national

”
technical means of verification at its disposal....49

417, Pravda, Moscow, July 2, 1966, citea in CIS report
n 44 p. 24,

48. CIS Report, n. 2 p. 43.

49, For details SALT agreement, see US AUDA (Arms

Control and Disarmament Agreement), Washington,
D. C.’ 1982.
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y Frow tue above quotations it is obvious tnat
the Soviets nave implicity accepted sateliite reconn-
aissance as an integral component ot their military
stfategic system, But rather than arguing that such
military activity is not ottensive, they continue to
deny that they conduct any military satellite re-

connaissance,

Having established that the Soviets indeed possess
a military space programme one can go on to identify |
the speciric military elements, which include photo-
graphic electronic and radar reconnaissance, early
warning, military communications, navigation, weather
geodesy aud mapping, Before going into these details,
however, the historical development of tne Soviet

space efrort willi be briefly reviewed,

EBarly Years

Tne concept ot rocket propulsion was first
conceived of and later used in Chiné in the 13th
ceatury AD, Christian monks who visited China learnt
the basic principles and brought rocketry into Europe,
However, it was not until tne 17th ceatury that rockets
were used in Russia, Recordea history notes that
Peter the Great set hp a Rocket Works factory in Moscow
in 1680 tor the rabrication ot military signal and

iliumination tlares, Alexander s4auadho, an artillery
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otfticer, pioneered the Russian use of rockets as a
weapon in the early 19th century, Another artiliery
ofticer applied mathewatics to the scientific study
of rocketry suggesting also that rocket propulsion

50 Russian revolutionaries

could be used for travel,
of the 19th century are also believed to have dabbled
in rocketry. One such member ot a revolutionary
organisation, Nikolai Kitialchichpuilt the réoket
bomb which mortally wounde& Alexander II on March 13,

1881, %!

Modern Russian rocketry was pioneered by
Konstantin Tsiolkovskii (1857-1935) who was a deaf
school teacher,, Among other things he was the first
to visualise 1ntérp1anetary-tfayel,the laws or motion
of cosmic bodies in space, the velocities requifed :
ror earth orbit and escape, the use of multistage
rockets, the use or liquid oxygen and 1iquid hydrogen
as fuel, the need tor heat shields during re-entry and
the concept or space stations, His work in rocketry
inciuded establishing a comprehensive reiationship
between the velocity of a rocket and the velocity ot
its expelled gases, which later came to be known as the

Tsiolkovskii rormulae,

* s e e
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In 1924 the Soviet govemument createa and
supported the Central Bureau tor the Study ot the
Problems of Rockets (TSBIRP) with the objectives
ol bringing rocket researcners togetner and studying
the interplanetary anda military implications or
rooxets.} Later in 1929 organisations sucnh as TSBIRP
and the Gas Dynamics Laboratory (GDC) were merged
into the group tor thne Study of Reactive Motion
(GRD), However, in tne 1930s tne pace ot development
slowed down, Thne political climate was not conducive
tor cbnstruotive research, It was not until after the
war with the intiux of German scientists that the
Soviet spacepr'ogramme per se reacned the take-ort

stage,

Wnile space research, and particularly rocket
research nad been conducted in the USSR and by Robert
Goddard in tne U.S,, both were far benind the Germans,
Wnen tne Russians occupied Peenemunde, the German
rocket research centre, most German scientists had
already Eeen rounded up tinder the American "Operation
Papef Clip", The Soviets did manage to capkure oue
scieatist, Mikhail Iangel, The majority however
went to the Axﬂericans, It is theretore logical to
agsume thnat tne Americansg beneritted far more

from their German catch than did the Soviets,
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After the second World ar the SoQiets rebuilt
German facilities at Peenemunde and set a team of Germans
‘and Russians working on it.’ Improvements uwere made on the
German A=4 (V=2) -- its range and accuracy were enhanced.
A new rocket called the T=1 or Pobeda with a range of

500-770 miles was developed.

According to Col Tokaty—Tbkau; who defected to the
UK in 1984 the Soviets had plans in the early 1950s to
develop rocket-boosted ICBMs,’ Tokaty—Tokaﬁ revealed that
- he himself had suggested the construction of a three=-
stage rocket. His suggestion was not accepted., Hed it been,

the Sputnik might have come several years earliér; he said.

It is gvident that by the mid-1950s Soviet ICBM

design and development was well under waye. In 1955 several

articles appeared in the Soviet préss on the uses of .
artificial earth satellites. 1In 1955 at the annual Congress
of the International Astronautical Federation<thg Soviet
delegate announced that it would be pogsible to launch a
satellite within the next tuwo yearsfsz In May 1957,
astronomer Bubhaiov disclosed that a Soviet satellitse was
around the corner.’ In June it was announced that all

technical difficulties had been overcoms and the naéessary

52 William H.Schauer; T he FDlitics of Space
(Meu York, 1976).




42

apparatus created. In August the Soviet Government
‘announced the completion of tests. 0On October 4, 1957,

the worldts first artificial satellite was launched.

The launch vehicle for the first Sputnik was the
53-6 ICBM, with a capacity of launching 1,360 kilograms
into lou-sarth orbit.’ This is still the basic launch
vehicle today.' With improved upper stages (Proton),
Soviet launch vehicles today use liquid oxygen/ liquid h
hydrogen as fusl.,” Kerosene derivétives are somgtimes used
for the'Fifst stage. 50lid Puel is used in missiles but
not 16 launch vehicles.’ The Soviets could alsoc be
uorking'touards nuclear-propelled fockets,as is the
United States.' The recent Soviet success with the
Eﬁergiya heavy-1iPt vehicle (HWY) and reports about
development of a space shuttle if valid would result in
a quantum jump For Soviet space technology and potential
for military exploitation of space. These successes and
their implications will be dealt with later. What must be
emphasised here however is that Soviet launch vehicles have
relied on simple yet proven technology which has enabled

them to retain their pre-eminence in space.’

Pagsive Military S pace Systema
The Kosmos label for space Plights,' the nature

of which the Soviets did not wish to reveal,’ heralded the
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entry of Soviet military systems into outer space in

1962.) Since then the Sovists have maintained a military
space programme not unlike that of the Americans.) A Peu
major difPferences exist,’ howsver. One is the much

higher launch rate of satellites in the Soviet ynion.!

This is not due to any aggressive intent., The geographi-
cal location of the Soviet ynion makes it necessary for
tham to launch satellites into orbits which have high rates
of orbital decay.’ Hence most Soviet communication and early
warning satellites have short lives requiring them to be
replaced Prequently. In contrast most U3 satellites are
long lived and multifunctional requiring replacement

afger a longer period of time, The implicatioﬁ of satell-
ite longevity will be discussed in connection with ASAT

(anti-satellite) weapons later.

feconnatdsance gatellites

The souiets‘HaVe orbited both photo and electronic
reconnaissance satellites.’ An additional reconnaissanca
satellitesf the RORSAT or Radar Ocean Surveillance Satellitef.
which is believed to be nuclzar powsred has also been used

extensively,'

Almost S50 per cent of all Sovist satellite launches

have been for photo-reconnaissance purposes., The most recent




launch was on May 21 this year.53 Photo=reconnaissance
satellites that manoeuvre in orbit are believed to be
&lose-look satellites.’ Early satellites had orbital

lives of 4, 6 days.. In the late seventies most 3Joviet
reconnaissance satellites had liQad‘oP 12 days unless they
were recoversd earlier to observe a crisis situation.’
Today, advanced solar batteriss enable them to stay in
orbit Por over a month,’ Flight altitudes are approxi-
mately, Perigee 147 km with apogees ranging Prom 200-450 km
depehding on the mission, Iﬁclinations of approximately
529 give good coverane of the northern hemisphere during
daylight hours.' Recoverable satellites rekro?ire and |

re-enter the atmosphere where they are recovered.’

Soviet photo-recohnaissance satellites have covered
the Iran=-Iraq war (See Table 1): the Indo-Pak conflict and
sven observed South African and Chinese Drebarations Por
nuciear tests. Other activities that they have covered

includes ,

= The American invasion of Grenada in 1983 (kosmos
1504 launched from Tyuratam on October 25 for the
pur posey; '

- The 1983 crisis in Chad,’ when the city of Faya-
Largeau Pell to Libyan-backed rebels (Kosmos 14839);

- Events in £l Salvador the same year (Kosmos 1471).

53, Yeferisd Faily, may 27, 1337,
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Kosmos 1504, 1489 and 1471 were manceuvrable satellites

implying thereby that they wsre uéed int he close-look

mode. 54

{able -1

§6ui§t coverage of the gulf \lar

State Designation Particulars Date of Date of

Lunch recovery
Kosmos 1210  82.3°  sept.19,1980 oct. 3, 1980
Kosmos 1213 72.9°  oct. 3, 1980 o0ct. 17,1980
Kosmos 1214 67 .29 oct.' 10,1980 -

Kosmos 1209 & (Laundhed as Earth Resources Satellitésf

1212 could have covered the wvar)

The Soviets orbited a series of reconnaissance
satellites during the 1973 Arab-lsraeli uarf Kosmos 596,
597 and.598 were launched on October 3, 6 and 10 feepectie
vely and recovered after only six days in orbit even |
. though theriiFe of the satellites was 13 daysfss The
ground tracks of these satellites revealed that they could
af Pect excellent area coverage of the region and then
relay the infofmation to ground stations in southern

Soviet Union over which they would pass a Pew hours later.

54, For detalls sese NiCholas t.Johnson "The 30viest Year
in Spaces: 1983", Space World, October 1984.

55, SITRI Yorld Armaments and Disarmament Year Book 1974
(tondon 1974).
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Table 1vreveals that the Soviets héd.a great
degree cf interest.in'moﬁitoring the early stages of the
Gulf war.' An interesting Peature here is that Earth
Resources Satellites could have been used for the
purpose, serving to underline the dual civil/military

nature of most space activity.

The Soviet Union léunches its electronic reconn-
aissance satellites at orbital inclinations of 71° and
74° with orbital periods varying Prom 92 to 95 minutes.
The London-based Kettering Group has-not intercepted any |
communications from Soviet satellites which might iﬁdi—
cate an ELINT role. Thus if any satellites are launched
with the ofbitél parameters despfibed above they are
assumed to be Pulfilling the electronic wavedropping role.’
Kosmos 1842 launched on APril 27 this year is believed -

to be an ELINT satellite. >0

A third category of 3oviet reconnaissance satell-

ites of which there is no counterpart in the West are

believad to b e the ROR3ATS. It is believed that the

Sovists began orbiting these satellites in the late

19608, 7°

56. Asroszoce Daily, April 30, 1937.
57. Ibid.
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Photo=-reconnaissance satellitss have an inherent
disadvantége.'They opepafe at Prequencies which cannot
penetrate cloud over. Radiation having wavelengths in
the microwave region of the electromagnetic spsctrum such
as radar waves can Penetrate clouds;  Tﬁus ROR3ATs enable
the Soviets to track western naval movements across the
oceans irrespective of whether they are obscured by clouds

or note

4

These radar surveillance satellites have perigees
of 200-260 km, It is believed that the Soviets have

conducted over 20 RORSAT launches since 195’7.58

" The
racent ones being on April 8, 1987 (Kosm03'183é)59;
march 21, 1986 (Kosmos 1736)60,‘Augu3t 24, 1985 (Kosmos

1677) and August‘1, 1985 (Kosmos 1670)61.

ROR3AT s usuallywoperate in pairs. Micromanoeu-
vres are used to compensate for atmospheric drag at lou
altitude.) The satellites are bslieved fo be powered by
a nuclear reactor of the Romashka class, When the
satellite has outlived its utility part of it is
‘geparatea‘and moved into a higher circular orbit in which

orbital decay is of the order of several hundred years.'

58, Asrospace Naily April 30, 1987.
59.  Defense Naily, Aoril 18,' 1987.

60. Ferospace Daily, March 24, 1986.

51. Ibid., August 6,7 30, 198S.
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-

The fest of thevpayIOad re-enters the atmosohere and

is recovered. The part remaining‘in orbit is believed

to be the nuclear pouer source. The half=life of the
nuclear material aboard is believed to be shorter than
the period of orbital decay of the orbit into which the
satellite iz launched. The uncontrplléd re~entry of
Kosmos 954 over.Canada in January 1978 confirmed that
a.radioactive power source had bgen used. A nuclear
pouer source has to be used because of the low altitude,
where solar power would meke it vulnerable to atmospheric

62

drag. It is beliesved that the Soviets have nou

introduced a new safety procedure, which ensures complete
’

‘burn-up of the reactor core during ra-entry.63

Communications Satellite

Most Soviet communications safellités are in
highly elliptical Molniya orbits,’ with their perigees
over the southern hemisphere. As a result they spend
almost eight of their 12 hour orbital periods over the
northerd hemisphere,’ providing excellent coverage of"
the Soviet ynion spaced at 45° intervaléi The major
problem with these satellites is their short orbital

lives with results in a demand for Prequent replacement.’

&2, 3oviet Asrospaceé, Qctober 6, 1986.

63, Mmarcie C, §mith, Soviet 3 pace Programmg, CR3)
(U3 Congressional Research Service {Report on
the Soviet space programme).
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The location of the 5oviet ynion at high altitudes
in the northern hemisphere makes other longer lived

orbits unsuitable for communications, 0f late, the

Soviet yYnion has begun orbiting communication sate-
llites in the geo-synchronous belt at an altitude of
36,000 km. The bulk of 3oviet communications however
is provided for by Molnyia satellites which are also
used to transmit space-related data to Soviet tracking

ships.

Three series of Molinya satellités -- the
Ekran, Gorizont and Raduga series -- are in operation.
Though the Soviets claim that they are used exc lusi-
vely for peaceful purposes, such as TY transmission, etc.
it stands to reason that the Soviet military makes use
of these satellites for both strateqic and tactical
communications.fvary little is knoun about the Soviet
strategic command, control and communication (C3)
network, but it is obvious that Molniya satellites are
uséd to transmit commands Prom command posts to

nuclegar missile silos and ballistic missile submarines.

There are reports that the Sobiets use satell=
ites for tactical communications. Satellites in
circular orbits of 1503 km would provide linkages
between certain parts of the U3SR, Tactical

Communication Intelligence (COMINT) satellites are

s e e
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believed to be used by Soviet intelligence agencies,
In April 1977 an Iranian, Ali Naghi Rabbani, was
caught by the Shah's police 3AVAK receiving coded
instructicns on a small transmitter via what was
believed to be a CCMINT satellite. Over 20 such

satellites may have been orbited by the USSR,‘64

Early Uarning Satellites

Soviet E2rly Warning Satellites Have traditione
ally been placed in orbits similar to Molniya commu-
nitation satellites,’ but there are certain substantial
differences in orbital parameters. Hence the Kettering
Group has concluded that these Molniya sateliites |
performed the r ole of eafly uarning\against nﬁclear
attack. FEquipped in all probability with SUIR'(short
save infra-red) detectors these satellites can peer
into western United States and observe nuclear weapon
bases. The information can then be relayed directly
to the Soviet ynicn over which they would pass a

little later.

Since 1975 the Soviets have begun dlacing
early warning satellites in the geo-synchronous belt,
The first such satellite launched on Cctober 8, 1975

was Dlacedvovsr the Atlantic Qcean from uhere it uould

<

61‘. CIS RE’DOI‘t ﬂ.2 ’ Do aZO
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be able to mopitor any signs of a nuclear attack.65
The Soviets like the Us3. use satellites for

navigation. Only one Soviet'sétellite has been

officially recognised asa navigation satellite, viz.

Kosmos 1000 launched on March 31, 1973.58

The
Soviets have in orbit a total of 14_navigatioqal
satellites aporoximately eight of which are believed to
be military satellites. The Soyiets are also belisved
to be developing a global satellite positioning

system known as GLONASS, yhich is similar to the

proposed US Globzl Bositioning System (575),

ThB-SOUiBtS admit to using satellites for
ueaéher forecasting, for geodesy and for mapping, but
they claim that these activities are purely Deéca?ul.
But given the dual-uss nature of tﬁese capabilities it
is likely that the Soviet military makes use of the data
recorded, A weather report Poriinstance could be used
merely Por farming or it could piéture cloud cover
trends Por use by naval sﬁipsﬁ NDefining the Earthts
geoid is esSéntial for accurats targsting of ICBMs,f

The U33R édmits it perPorms geodesy from snace.

65. SIMRI, yorid A;hamants d Disarmament Yea ook
1976 (London, 1976).

66. S+E.Perry, "Identification of military Components
within the 3oviet Space Programme” in Bhupendra
Jasani {ad.}, Dute aces ey Dimengion of

the Arms pace, 2 s (London, 1332) op. 365=371.
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To ménage this vast network of satellites the
5oviets rely on tracking facilities scattered all over
their territory. A~ major tracking Facility is located
at Crimea. Houeuer,'lackiﬁg the worlduide facilities
that the U3 has the Soviets Fill in the gaps by using
tracking ships which are often named after famous
personalities involved in their space effort. Thelir
current Pleet of tracking ships includes Akademick

Sergey Korolov and Kgsmopayt Yuri fagapin. More

-recently Kosmonaut Kladestav Yolkov . entered service.

50viet Molniya satellites relay information betueen

tracking ships and shore-based receivers,

lity has been in the limelight for the past tuwo years --
the Kerasmoyarsk radar in the eastern Sovirt Union.

T he Reagén aiministration has ovér the sast year
repgatedly accused the Soviets of violating the ABM
(Anti gallistic Missile) Treaty in constructing the
facility. In September this year Soviet authorities
permitted a small U.S. Congressional delegation to visit
the Pacility.’ The group Pound that although the location
of the radar was such that it could warn of a trans-
polar nuclear attack and it was not located at the
vperiphery of Soviet territory a2s required under the A3M

Treaty,67 it nevertheless made no 3ense a3 an A8M radar.

67 jee U3 ACDA, n. 49,
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Tha delegation concluded that the Sovists ha? not
hardened the Pacility to withstand attack nor had they
chosen a frrouency that would suit nuclear battle

management.s8

Jeapon jystems in 32ace.

Thcugh wezpon Systems have never béen Ja ployed
in space uestern.sourCes indicate that the 3oviets may
"have tested two kinds of weapon systems -- the Fractional
Orbital Bo%bardment System (FCB3) and the Anti 3atellite
(A3AT) system. 3tatements made by Soviet leaders ?nd the
oF?iciai media a}so'appéar to indicate that s%:h syStemS
wvere tested an?! developed. Ffor instance, at a Soviet
militafy parade in 1965 when 3crag 35-10 missiles were
being viéued; Soviet radio declareds "Three-stage inter-
continental missiles are pPassing by..... for these
missiles there is no limit to range. Tﬁe main pronerty
of this class i3 their ability to hit enemy objectivésv
From any directinn whichmakes them virtually invulnerable
to anti~missiie defence means.sg ~t ancther parade
in November the same year the radio said:"..... There are
orbitél rockets, Yarheads of orbital rockets are able
to inFlict sudden blous.upon an aggressor from the first

or any orbit around the Earth".70

63. News Weesk, 3edtember 21, 1937 p.23.

69.  Moscou Radio, ™M=ay 9, 1965, cited in Marcia Z.
3mith n. 63 p.50.

70. Mmoscow Radio, Novembar 7,'3965 cited in Marcia C.
Smith, n, 21, p.52. '
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In 1966 debris was detebted on two occasions
from two unannounced flights by the Soviet yYynion sugges-
ting that explosions could have accurred. The tests did
- not violéte ths outer space treaty because the satellite
4id not comolete oné orbit and d4id not cafry a nuclear
warhead,) The launch vehicle used h=zs been designated -
the Fel-r uhafe_; denotes 2 retrofiring stage which would

‘bring the satellite back to earth,

The joviets stopped testing FﬁBS in 1971, probably
because they realised ‘that it uas countgr-productivef
The sagellite cérrying the warhead would travel on a
precise nath making it an inviting taréet of. an enemy
ASAT. It can>attack its target only when it is directly
overhead,’ The 5Soviets may have concluded thefePOre that
I1CBMg would Pulfil the task much better and abandoned

deve lopment of FOB3,

The Soviet Union has an an£i¥satellite weapon
which Aherican intelligence officiczls claiﬁ is fully
operational., As early as 1962, 3joviet Premier Nikita
Khruschev claimed that the SOQiets Had a geapoh that

could "hit a fly in space.™ 71_

Khruschev»uas-prdbably
exagéératingﬁ' But in 1968, it became evident that the
Soviets did have a "hunter-killer® saﬁéllite progfammef

More recently in June 1985 Col. sen. Nikolay Chervov,

714 Cited in Christooher. Lee n.11, p. 115.
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member of the 3oviet general staff confirmed the existence

of the Soviet ASAT weapon. He said however that the

system consists of land-based ueapons and not hunter-
killer satellites as is generally believed., Sseveral
tests of the system have been carried out, according to

Chervov, and they were "right on target." 72

Chervov?'s disclaimer notuithstanding, tha
Sowiet interceptor appears indeed td be a hunter-killer
gatellite launcﬁéd on an S3=-9 booster. Most lauhchings.
take place from fyuratam{ the targets being launched:
from the Plesetsk site. ADProximately 20 test; have
@een,carried out since 1968; less than half ha&e been
succeasful. "Thejtest involves'tﬁe interceotor manosu-
vring close to the target and then manoeuvring away onto

to explode a while later, .

Earlier the intsrceptor satellite recuired two
orbits to manoeuvre close to its target.' fﬁis made it
vulnerable to attack. However, in later experiments
conducted in'tﬁe earix.aightiesvthe Soviets abpeaf'fo havae
per?edted-the“techniqUe of first-orbit iﬁtercept.

Another dtabback~0P'thé SystemFié tﬁaﬁﬂit'iiaiaunched'
onlyifééﬁ tﬁe'fyurafam site and it can interdapt.tﬁe

target only when it is directly overhead. It would be

72. Defense & Forel PPairs Daily, June 11, 1985.
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~able to attack only low orbiting U3 early warning and
reconnaissance satellites. feosynchronous sitellites

would be beyond its range.’

There have been reports in intelligence circles
in the West that the Soviets are developing an ASAT

weapon system similar to the U3 F=15 borne ASAT 73

74 Reports of laser

based on a Mig Pighter airPrame.’
and particle beam ASAT have also made their rounds.’

Such reports however lack corroborative evidence.’

ASAT weapons have been developed by both ths
super pouers.' What then would be the impact.of_én ASAT
competition batuéqn them ? The Soviets have a much
higﬁér’launch~rata;and a much larger numbar of satellites
in orbit; American satellites are mu1£i§u£Dose gsatellites
and much longer lived,é An unrestrained'ﬁypothatical
AéAT war betwsen the two would leave the US at @—dis-
adVant%ge{i‘Their rbbust and reliable launch vehicle

technology would enable the Soviets to :ecovér much

Faster>?ram an ASAT exchangef

ftst T aéhndlagtes

| fhe'success?ul launch of the Eneréiya HLV on
May 15 this year brought the Soviets into the heavy-lift

73. For details see Ravi Shastri,"Space Technolcgy
and Military Strategys: A study of the U3 3pace

EFFort" 3tgategic agalxsis, October 1987/

74. Llee, n. 29 p. 111+
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league. £nergiya would give the 3cviets the cadability
to launch 220,000 lb payloais. It would assist in their
snace shuttle, which was launched recently.

Energiya gives the Soviets five times their earlier
launch capability and four times the launch capability

of the pynited States.7s

The 3oviet heavy-1ift project was revived
seven years égof76 after three previcus attemots at
launching an HLV in 1969, 1971 and 1372 oroved un=-
successful, APter a series of tests including stratédc
firing the Energlya fFipally lifted ofF on May 15 this
year. In keeping with the.new solicy of glasnost the
launch was announced in advance_anﬂ the vehicle uas
eaven displayed on its launch pad on television. The
vehicle had Pour large engines at its base and Four
large strap-on boosters. A cargo pod was mounted piggy-
,back on the main vehicle. On manned missions this
cargo pod may be replacéd by the space shuttle which

the soviets are reported to be tasting.ﬂ7

The core of
the vehicle is powered by liquid oxygen/hydrogen fusl.'
The strap-on boosters however use liquid oxygen/ .

kerosene-derivative pouer plants.’

75. Daefande Daily,” may 20, 1987.

76. Aviation fJeek & Space Technology, June 16, 1930
P. 26, - .

?7. Ibid., December 3, 1980.
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After 1iPt-of? the vehicle reached speeds of
mach 4-6 using its cére engines aﬁd strap-on boosters,
The strap-on then separated and the core vehicle and
its cargo pod continued their ascent. At this stage
a complex manoceuvre took pléce. The main engine shut
of ? and the payloéd se parated oute The péyload apparent-
ly was supposed to be carried Purther into orbit with
its own rocket engines. 3ut these fPailed to ignite and

the payload fell to a ?iary end in the Pacific Qcean.
9

The Energiya succesas is a major milesﬁone in

"~ the Soviet development of its reusable space shuttle.
Reports of testing of the shuttle have emerged of ¢ and
on over the past thrée years. One such fest is renorted
to have taken place on December 19, 1984, 78 The
shuttle aprarently grbited'theigarth once; glided back
into the atmosphere‘and splashed dowun in the BlackASQa

Y
from where it was recovered, 7 In October 1988 a fuyll

shuttle was successfully Flight tested.

Roald sagdeyev,’ head of 3oviet space research

\

had confirmed that the Soviets had been testing a

80

reusable space vehicle. He added that Kosmos 1614

73.  International Herald Tribune, December 21, 1384.
79. Defense Daily, NDecember 21, 1984.

83,  JInternational Herald Tridbyne,’ December 29-30, 19384,
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which Taés identified only as an artificial earth
satellite was in fact a test of the model. The main
problem at that time was the lack of a heavy=lift
vehicle to Qet the shuttle aloft. With the Energiya
success that'problem seems to have been overcome. There
are also reporﬁs of the runway at Béikanour Cosmodrome

81

being extended.®! Congequentiy, the launchidf the Soviet shutt

in;Nbveﬁbefdl988 came as no surprise.

Thfe shuttle would orovidesthe Soviets with cheap
ana eaéy:access to nearespace. Since almost all space
activity is military in nature a Soviet shuttle would
inégggge the rate of militarisation of 5uter [ajace. -
Given the majqr role that the military played in thei
development of Energiya 82 HLV, itvis unlikely that
it uould relincuish control over any soace shuttle

oo,

that may result from it,

S pace Stations

development of a shuttle vehicle would help
accelerate the already robust Soviet soace station
Programma,’ in the Field of human endurance in soace the
WYest has not been able to match the Soviet orogramme,

The Salyut series of soacecraft calminating in the

81, Soviet perospace, October, 6, 1986,

32, Aviation Week & 3pace Technology, May 25, 1937
pp 25, _
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3alyut 7 space station was a'credible achievement.

In February last year the Soviets launched the nucleus
of their Mir space station which oroved toc be a major
imorovement over its earlier 3alyut stations.83 Mig

has six docking ports where-space-craft can link up.

Two would take Soyuz ferries, carrying supplies and
peonle to and fro between Mir and the Earth. The other
Pour will take modules as the sDace station is expanded.’
Each module would have a specific Punction;'including
astro-physical research, biology, medical sciencaes,
materiais research,” etc.’ Research conducted on Mir

could be expected to have substantial spinoffs for

defence.

The Soviets are_using the mir station to Further
their goals of inhancing national prestige and increasing
their influsnce in the comity of nations. several
international ventures have been planned for Mir
including joint experiments with Sy;ian, Bulgarian and

evan french astronauts.’

In the wake of the American space disasters and
the temporary grounding of US launch vehicles the joviets

are doing all they can to penatrate the market vacated

83. Neuw 3cientist, Febpuary 27, 1986 p. 42

e 0 0
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by the United States. They are aggressively marketing

84

their proton booster, to launch Third world

satellites, The 3oviets have made overtures to
Indonesia 32 and Thailand to launch their satellites

" with Pull rescect For the secrecy involved. 8ut so fPar,
India is the only country to have signed a‘commgrcial

launch contract with the Sovict ynion. 86

Conclusion

- The Soviet space programme then appears, in
contrast to Americahs floundering Pprogramne,’ to be
in remarkably good shape. Although minor variations
in emphasis may exist there appears to be little
difference betueen the military space programme of the
two nations —- except that the Soviets have not of late
embarked on an aggressive orogramrne of space weaponis-
ation. Early weanon systems such as FOBS have in all
probability been discarded as counter-productive.

The Soviets have not, at least not yet embarked on a

space~based strategic defence pDrogramre based on exotic

34. 92 ense 3zily, arch 1, 1985.
85.  1bid., Novemhcr 26, 1936,
36. Ibid., Noveth=r 13, 1936.
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weapon systems such as lasers, particle beams and space=-
based kinetic energy weadons. 3 Pace weapons though

not a viable obtion toﬁay méy become increasingly
legitimate in the esyes of the suDerperrs a§ technolog-
ical hurdles are overcome. One can only hope that the
Soviet yUnion and the United 3tates would join together
to orevent weanonisation of that final frontier in the
years hhead, 1IP thé two nations reélised the Putility
of nuclear weapons in Europe'anﬂ agreed to eliminate
their intermediate nuclear forces, they should rsalise
the much greater danger an? expense involved in the

veaponisation of outer space.
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CHAPTER - II

SDI TECHNOLOGY° THE TRANSITION FROM PASSIVE TO ACTIVE
MILITARY SPACE SYSTEMS

President Reagan of the United States on
March 23, 1983 made hisg tramous Star Wars speech in
which he urged the development or a system tnat
"could'intéfcept and destroy strategic ballistic
missiles berore they reached our own soil and that
of our aliies."1 The U.,S. President then aimed to
spend $26 bitlion to develop such a shield, The
President's speech was evidently provokiné, ioviting
inevitable criticism from the Soviet Union, Yuri
Andropov labelieu it “irfesponsible " and "insane",
U.S. ailies whnile retraining trom public criticism
iaoitialty expresséd their reservations over the
programmé. Later they aii rell in line however,‘not
- because they were coavinced of tne success or the
ettort but pecause or tne pbtential finaneial, technol-
ogical and other spin-ofts whici could result tfrom
such participation in tne Strategic Detence Initiative
(spD)?

1, Transcript or Presideat Reagan's speech March 23, 1983
exerpts reproduced in Otfrice ot Tecanoiogy Assessment
(OTAg report to tne U,S,congress entitied Baiiistic
Migsil e Derense Tecnnologies: A Sumumary , p.2.

2, See panfred R, Hamim ana W Bruce Weiperod, "Tne Trans-
Atl matic Policies or Strategic Defence" Qr dinter
1986, vol 29, No.4, p.723.
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SDI has rigntly received world-wide oriticism,

~ Apart frow the tact that research into Star Wars weapon
systems nas not evean approached tne operational stage,
iuwplementation or tne programme would resuit in the
dismantling of tnree decades or arms control treaties
inciluding tne Partial Test Ban Treaty - PTBT (prohibi-
ting nuclear testé in outer space), the outer space
treaty (bénding nuclear weapons rrom orbit and the
Anti-Ballistic Missiles -- ABM -- treaty). It is not
surprising then that fresident Reagan's Star Wars speech

was received apprehgnsively around the globe,

~In thne tate 19608 and early 1970s when the
U.S. and the U.S.S.R. began to discuss the problem of
strategic weapons they both recognised'fhe existince
of a sirategic parity and of a mutual overkill capacity.
It was 315§ recognised that neither side could win a
nuclear war by striking first, Such a strategioc situa—
tion has been given various names such as MAD(Mutual
Agsured Destruction) or the "Balance of Terror",
Tnis international strategic system has succeeded in
maiﬁfaiding_péace in Burope -- the theatre for conflict
in two worid Wars, That it led to increasing tension in
other parts of the globe is a‘subject beyond the scope
of this chapter, | | |

LA
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what remains infallible, however, is the fact
that the so called "nuclear stalemate" may have prevented
the breakout of?third world war, Tne SDI programme can
be viewed as an attcupt to break this auclear stalemate
and ther efore bears aangerous portents for the stapility

of the international political system,

Dur.ing the ABM and SALT-I treaty negotiations,
the futility‘of a large scale ABM system was realised,
This was consequently incorporated into the ABM treaty,
whereby either siade wouia be ariowea to defend eithner a
bairtistic missiie site or a population center, The U,S,
chose the former and the U,S.5.R, the htter, ILater the
U.S. dismantled its ABM gystem realizing its uselessness,

The resurgence or tue iuwportance of ballistic
migsile dercuces iu tue eignties is a clagsic exaﬁple
ox{tue efrects or tecnnorogy ou the arus race, Tecuuolo~
gical aeveIOpmeafs had made cousidaration of a large
scaite ABH gsystew, which was uncerecwouiously discarded

iu toue early seventies, possible.3

There is a fundamental difrerence between eariy
ABM systems and tne SDI, . Wniie older ABM systems
invoivea derence against baliistic missiles at tne terminal
phage only, SDI aims to destroy ICBMs (Intercontinental
Ballistic Missiles ) and SILBMs (Submarine Lauancned

Baliistic Missiies) all along their trajectory,

3. For an excelient study ot the impacgt of technology
developmeat on Arms Coutrol See Joseph Kruzel ..
"From Rush 3agot to START; the ILessons or Arms coutcel”
Orbig, Spring 1986, vol1.30 No,1 pp. 80-95.



66

Ballistic Missile Trajectory

The etements of a ballistic missile trajectory
are gsumuarised in the diagram, Probable exotic weapons
to be used to destroy tne missile in different phases

ot its trajectory are summarised in Table I,

It 1s evident that destruction or missiles at the
' bbost phase would prove to be most proritable for the
defender, This necessitates tne deploymént of space
based eleuwcits, At the bobst phase the ABM system is

contronted witn a minimum

Table - I
Phase _ Weapons used
1, Boost Phase . Excruiser Lasers
(within atmospnere)
2, Pbst-Boost an a Mid-Course X-ray lasers, free
Phase, electron lasers,
3. Terminal Phase KEWs,

number or targets since tne warheads and decoys are
not yet‘released. Secona the boost pnase is tne most
easily detectable due to th e =® intense neat and.lignt

produced by the launch, The missiie itself is more
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vulnerable since its fuel tank walls are more difficult

to protect than the warheads pro?er.

Purtner the boost phasé perioas for IU3kg is 200-
300 seconds, For IR3Ms (Intermediate Rauge Ballistic
¥issiles) it is less and may be even less in future,
Tne ABM system ror a boonst phase kill, must reach its

state or readiness in tnis snortime period,

The short-time operation of thrusters during
tne gseparation of indepecdently;targeted warheads from
the "bus" at the post-bonst phase enables the targeting
system to identify tne warheads themselves. This mid--
course phase of tne ICBM targeting is the longest
(20-25 min.) and therefofe allows for activation ot
tne space-baged ABM system, The trajectory can be
accurately préaicted. At tnis phase however the defensive
system traces the 1largest number of targets - warheads
and decb{s. The dilemma before the system is whéther
to desffd}'all targets or tirst discriminate between

true and false targets,:

During the terminal phase when the warhead
recnters the atmosphere, the terminal ABM system can offer

only point defence, During this phase the number of
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targets decreases because the lighter déchs lag behind
warheads in the atmosphere, The time period for this

terminal phase is less than one minute,

fhe various exotic weapons that have been proposed
for various "layers" ot ballistic missile defence (BMD)
are given in Table-I, Some of these include lasers and
particle beams (directed energy weapons - DEWs), Kinetic
Energy Weapons (KEWs) including electro magnetic railguns,
While tnese weapon gystems may seem very complicated the

basic principles involved are actually quite simple.4

Directead Energy Weapons -- Lasers and Particle Beams

Tne idea that heat or light energy in a concen-
trated torm could be used to intlict damage is not
aitogetner new, The ancient Greeks recognized the
potential of directed energy wnen they armed the king
ot their goods szeus with thunderbolts, nature's form
of bgamvweapon. The idea of fgcussing the suh's energy
into a oonoentrated beem with the aid of mirrors also
occurred to the Greeks., In one legend the-derénders

ot the city of Syracuse used mirrors to focus sunlight on

4 Jeff Hecht Beam Weapons 3 The Next Arms Race,
(Plenum Press, New York, 1884), pp.20-54..
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the sails of Roman ships, heating the fabric to a point
where it caught fire,

Directed energy tecnnology in its present form
is howéver, a comparatively receat phenomenon,
Researchers during world War II recognized its potential
when accelerator technology was refined ror use in
"atom-smashers"”, Tne idea of stimulated emission and
laser technology date back even earlief. It was noune
other than Einstine Qho nad predictea that a molecule
.could be stimulated to emit 1ight of a particular

wavelength, when 1ignt ot that wavelength reached it,

Berore the potbntial military applications or
lager and particle beam weaponé are analysed the basic
underlying'teohnologyvand scientific principles have
to be understood. Only then will the problems and
possibiiities facing aeployment of such weapons as a

sniela against nuclear missiles become apparent,

Military planners have always been in search ot an
ideal weapon -- guns, roékets and migsiles, though more
advancea than bows, arrows and gpears of Yester years
do not exactly constitute todays's definition of ideal;
Development or particle beam and laser weapons would in
relative terms be a gquantum leap towards developing an

ideal weapons system,

LR I A ]
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Mere genera'uqn o1 lasers and particle beams
do not constitute a weapons system, Tney have to be
"weaponised“ i,e, adapted to battlefield cbnditions,
whether in space or on earth, While 1asers and
particle béams have themselves been generated, their

weaponisation is the problem racing researchers today,

High Energy Laser Technology (Simplified view)

The word LASER is an acronym for Light Ampliri-
cation by Stimulated Emission or Radiation. SDIO -
. L]
(Strategic Defense Initiative Organization) 3pent

$350 million on laser weapons research in 86-87.5

Lagser physics is based on tne quantum view of

atoms and molecules,

Basic Structure or the Atom

It is a well-known fact that atoms consist ot
electrons, protons and néutrons.Protbns and néutrons are
concentrated iu tne nucleus while electrons are arranged
around the nucleus in shells, Mutual atiraction between
the positively charged nucleus and the negatively
charged electrons tend to draw the electrons into the
nucleus while centritugal torces associatea with

revolving electrous tena to pusn thew outwards. A

5. Aviation Week & Space Technology, March 9, 1987,p.37.
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balance is maintained between these two opposing tendencies

and electrons tend to redain iuv fixed torbits' or

"energy levels", dependent upon tne charge/mass ratio or
tne nucleus of the atom and tne distance or the

ejectrons trom this nucleus,

vousejuently, electrons closer to tne nucleus are
held more strongly aud nave lower eanergy, Wnile those
fartner away have higner energy, Wnen energy is suppliea
to the atom (whetner in the form or heat or lignt),
electrons jump to higner energy levels, Unde:'sucn
conditions tne_atom or molecule is said to be in an

excited state.7

When the electron talis back to tne lower energy
level 1t emits this extra packet ot energy in the form
or-éadiation, wnose wave length is ianversely proportional
to the enérgy of tne transition; Tne packet of lignt
energy emitted is known as a photca, Tne radiation thus
emitted is known as spontaneously emittea incoherrent

ratiation.8

Virtualty ali tne 1ight we see normally, such

as Irom bulbs and rrom the sun is spontaneousliy emitted

———

6. Hecht, n 4, pp.16-17.
;bido s pp.so-ss.

8. Ibid., p.82.
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packets or 1ight (Photous), winsteiu however suggestea
tnat it mignt also be ﬁossible to stimulate the emission
of lignt from atom/molecule in a higher energy'level ir
it comes into contract with a photon, The éxitea atom.'
would then fall back to the lower energy level after
emitting an identical packet or light energy resulting

in what is known as amhlification.

In normal circumstances, laws ot phydcs states
that tnere are more atoms in lower energy ievels.g Tne
probability or transition rrow a particular energy level
is propértional to tne poputation ot (nuclear or atouas
ia) tnat energy ievel, i.e, upﬁ%pa transitions would
predominate, In otner words, tne cnamce or an externally
inauced pnoton venting its emergy on an atom in tne lower
- energy level is more probable resulting iu tne spontaneous
smission or lignt, However, ir by some means, tne
number or exited atoms coula be maae to predominate the
incoming photons (lignt energy packets) would in all
probability interact witn exitea atoms stiuulating
emission of mére photons, Sucnvan abnormal situation in
'scientiric Jargon is known as a population inversion,
Only under such conditions would amplirioation via

stimuiation take place,

90. Ibidcy p0820



73

Population inversions can be created by supplying
energy to the lasing medium via electric currents, intense

light, chemical reaction, X-rays, etc,

In practice however, a mere propulation inversion
is not enough to stimulate emission of light, A number

of practical problems must be overcome,

-Light travels in a straight line, Thus a photon
travelling through an exited medium would stimulate_
emigssion of light equallyfin all directioné. Without
any preferred orientation. For a laser to be a viable
weapon however 1ight emission must be concentrated into

a small area,

The further a photon travels fhrough a medium,
the higher the degree of ampiification or "laser gain",
However, since the photon travels at the speed of light
(3 x 1010 cm/sec, ) it would pass out of the medium very

quickly.

These problems have been overcome by placing two
mirrors on either side of the medium, These mirrors
reflect light back ahd forth through the medium resulting
in highly amplified laser gain, Some of this
amplified light is allowed to leak out of one of the
‘mirrors forming the highly coherrent laser beam, The
rest continues to bpuhce back and forth stimulating more

emission,
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The laser beam's power is essentially derived
from its concentration, While a 1 KW room-heater will
supply heat only if you are a few feet away from it, a
1 KW laser beam can be a powerful industrial cutting

tool,

A laser beam will tend to spread out as the
distance from its source increases, This is known as
diffraction, <Concentration of the beam using focusing
mirrors is essential if the lasgr is to be weaponised,
Further 1lasers generate vast amounts of waste heat which
must be effectively dissipated under battle field condi-
tions, The problem of heat dissipation is more apparent
in solid, e.g, ruby lasers than in 1 eagers where the
med ium is a gas, At high power levels the problem of
heat dissipation limits the operation of the ruby 1 aser
to a few pulses per second., The now dissembled Shiva
laser at the Lawrence Livermore Laboratory in thg U.S,
produced pulses that had a peak power of some 20 trillion
walts but 1asted only about .2 billionth of a second,
Such lasers are fine for fusion research but have no

weapotis applications whatsoever,
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Types of High Power lLasers and Their Weapon Applications

The basic technology involved in producing a laser
beam whether low or high power is basiéally the same, i.e
Stimulated emission and gain in a non-equilibrium situa-
tion where the population of the energy levels has been
" "inverted"., The methals used to bring about this iaver-
sion and the nature of the exited)materiél however differ,
Accordingly lasers are categorised as carbon dioxide or
monoxide gas lagers, chemical lasers, oxygen iodine lasers,
free electron 1lsasers, excimer lasers, X-ray lasers, etc,
X-ra& lasers are receiving maximum attentioﬁ today are
the most controversial and will therefore be discussed
in detail, Eowever, a passing reference will also
be made to th: working of and problems with the other

mentioned laser sgystems,

The Carbon-Dioxide 602 Laser was first demonstrated in

1964 by C.Kumar Patei. Patel produced a laser beam by
passing an electric current through pure carbon dioxide,
The electrons in the dischage passed their energy into

002 molecules producing a population inversion,

CO, lasers produce infrared radiation at wave-
lengths twenty fimes longer than visible light, Patel's

laser gystems due to over heating could not go beyond

* s 08
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a power of 8,800 Watts, too low a power for applications

in weaponary, Thus "flow gystems" were developed where

the gas was made to flow between electrodes to prevent

overheating,

A major problem with gas lasers is a source of
electfioal power, The need to carry a power supply often
much larger and more cumbersome than the kser system
itself has been a major factor inhibiting battlefielad

applications of these gas dynamic 1asers,

Chemical Lasers

The Pentagon on Septembef 6, 1985 conducted a
successful test of a MIRACL (Mid Infra Red Chemical Laser)
against a fixed Titan II ICBM booster which resulted in

the missile component being blown apart.10

Chemical lasers as their name 1ndioatés derive
their energy ffom a chemical reaction, Hydrogen and
Fluorine are used to trigger a chemical.reaction. Thege
gases are allowed to expad through narrow nozzles, ’
Producing vibrationally exited hydrogen fluoride (HF),

These exited molecules are passed in between a pair of

10. Interavia Air Ietter . 3ept. 16, 1987
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laser mirrors which extract their energy and siimulde
the emission of a laser beam of wavelength 2,7 - 3.0 ka
(mcm).11 However, radiation of this wavelenéth is |
strongly absorbed by water vapour in the atmosphe}e and

- therefore the atmosphere is opaque to it., To allow 1aser
radiation to reach the earth's surface the DF (Deutarium
Fluoride) laser may be used emitting in the range of
3.6 = 4mem to which the atmosphere is practicaily

tr angparent, Thus while hydrogen fluoride lasers are
fine for use in space, deuterium fluoride 1 asers would
be more suitable within the atmosphere, Space Basged
Laser (SBL) programme director at the SDIO Ltd. Col.
Douglas Kline characterises both as potential candidates

for space-based chemical lasers,

The speoific energy release of a chemical 1aser
(1.e, the energy generated per unit mass of gas mixtﬁre)
is a characteristic important for its weapons application.
Soviet experts have estimatéd the maximum possible
value of this energy release as in the Table given

below:

10. Report of the Comumittee of Soviet scientists for
Peace agaimt the Nuclear threat entitled
trike Arms and International Security
'©  Moscow October 1985 pp 83-85,

12 Defengse Daily, December 6, 1985
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Soviet estimates of energy releagse of

Chemical lasers

Energy Wavelength Type
380 J/g 3,6-4 mem DF

530 J/g 2.8 mem HF

Source: Committee of Soviet scientists for Peace
Against the Nuclear Threat, Space Strik
Arms and International Securijz. Moscow 1985

This power level is however several orders of magnitude

lower than re.juired for weapons applications,

This problem could be overcome by using serial
systems in conjudction with one another, Synchronised
operation would however require extremely ac curate

pointing and tracking systems,

The continuous chemical laser used the répid
pumping of a gas mixutre through the réasonator. In
powerful chemical lasers the working mixture is pumped
through with supersonic veloqity. Such a system introduces
strong pertubations and vibrations which are inadmissible
in space based systems requiring accurate targeting.

At a distance of 1000 km, a chemical laser would produce
a spot of 0.3 nucleus in diameter, Exposures-of 4

seconds would be required to achieve an effective kill,
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Excjimer Iasers

According to ILt,Col. Kline Excimer lasers are the
lead ing ground based laser candidates for 3DI, An Excimer
molecule is one where the atoms congistuting the molecule
are bound together only in the higher energy state, When
th e molecule czme%own to the ground state (lower energy
stall) it falls apart implying thereby that a popul ation

inversion exists as long as there are excimer molecules

to be found in the medium,

Typical exaimer molecules are those formed between
the "rare" or "inert" gases such as Xenon and Krypton and
halogens, Excimer molecules are formed when a mixture of
gases is subject to an electrical discharge or
with a laser beam, A pair of mirrors stimulstes emission
of a concentrated and amplified beam of ulfraviolet light
at a comparatively short wavelengtﬁ'of .25 to ,35mem,

The efficiency of the system defined as the percentage
of absorbed energy emerging in the laser beam is up to
10 percent, The most important lasers for use in weaponary

are the Krypton fluoride and Kenon fluoride 1lasers,

Initially the Pentagon's interest in excimer
1l asers was for use in outer space, However, these lasgers

would require hundreds of giga walts of power for each

® 6 s 00
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battle station, Therefore, the idea of space based

excimer lasers was given up.

0f late the possibility of basing the laser
system on the ground probably on a high mountain with a
stable atmosphere and bouncing the beam off space-based
orbiting réflectors has generated interest, Successful
sub-gcale experiments in the U,3, have demonstrated
their potential, Due to the short waveiengths of excimes
lasers gpace based mirrors would not require a very large

diameter,

On June 21, 1985 U,S, Air Porce technicians
conducted a successful test of an argon low power
lasef. The test was conducted on a mountain on the
island of Maul, 10,023 feet above gea level, as the

space shuttle flew overhead.14

The target of the laser
was a mirror which bounced the beam back to Mawi, In
order to compensate for atmospheric distoration a
technique known as "adéptative optices" is being
developed, A pilot laser beam sent from the gpace
mirror would be detected at the ground based laser, It
would reveal distorations caused by the atmosphere. As

a result corrections could be applied by the ground-based

1 aser,

14 International Herald Tribune, June 22-23, 1985
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X-ray Laser

Several other short wavelength laser systems
have been considered for use as weapons, but of late
"Project Excalibur" or the X-ray laser programme at
Lawrence Livermore iaboratory in the U.S. has been
gathering mementum, The programme has generated as
much controversy as it has maderprogress. Edward Teller,
Senior Research Fellow, at Livermore considers it the
most promising ABM technology proposed so far, U.S.
Department of Energy has allocated $100 million for
research into X-ray lasers of a total of $35O million
for laser research.15 In addition Edward Teller r-portedly
convinced President Reagan of the X-ray lasers' potential,
resulting in a reprogramming of $100 million in funds

from other SDI programmes to the X-ray laser programme,

On December 28, 1985 the U,S. Department of
Energy (DGE) detonated a hydrogen bomb 1,800 ft below the
~ground at the Nevada.teét site, to evaluate the concept of
a muclear powei:ed X-ray 1 aser which could be used to
destroy Soviet missiles in flight, The test codenamed
"Goldstone” had an explosive‘foroe of 20-150 kilotons and
measured 5.3 to 5.6 on the Richter Scale, Though DOE

15, Defense Daily, October 1, 1985

......
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officials were characteristically tight-lipped about

the test, it was azpparently a success.16,

Technologically X-ray lasers differ somewhat from
the systems described so far, represent a futuristic

technology and are therefore worthy of special mention,

X-Ray Laser Technology

X-rays havé very short wave lengths -- generally
121008 (18108 om). Electronic transitions that emit
X-rays are therefore extremely energetic involvirg
an energy level close to the nucleus wheré electrons
are firmly held and one much farther away. Exitation
of X—ray'lasers therefore requires a large amount of
energy, In addition the exited gtate lifetime is very
short, i.e. the medium would be exited for a very short
time, The probability of stimuléted emission declines

as wave iength decreases, further compounding the problem,

The intense pumping energy required a tq exéite
X-ray lasers,would result in the vapourisation of the
X-ray laser material, However, X;ray photons (packets
of energy) would speed through the medium causing
amplifi cation ang gain al ong the way and leave the
medium léng before the pumping energy is transferred
directly to the atoms causing vapourisation. Consequently

an X-ray 1aser would invertibly self-destruct and can

16  Defense Daily, January 2,1986

LN
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therefore be used only once, Mirror optics would'not
work because the X-ray 1 =ser energy would vapourise the
mirrors if the nuclear pdmping energy had not done so
already, X-rays are strongly absorbed by the atmosphere
and ther :fore any future battle station would have to
be based in space treating problems with pumping X-ray

1 asers,

Mirrors cannot be used for amplification as they
are in other lasers, The energy of the X-ray pulse would
vapourise them if the lager pumping energy had not done

S0 already,

Therefore instead of a resonator,X-ray lasers
would rely on "amplified spontaneousemission", . Spontane-
ously emitted photons qouid stimul ate the emission of
other photons as they passed through the exited 1aser
material, With no mirror at the end of the material
the amplified beam would emerge in the direction of the

laser rod,

Achieving electronic transitions of the extremely
high energies required for X-ray emissions proVed to be
no easy taék. In 1981 however it was reported that re-

searchers at Lawrence Livermore Laboratory in the U.S.

L N
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had used X-rays from a small nuclear explosion to pump
an X'ray 1 aser, The more recent test at Nevada whose
outcome is classified proves that the technology has now

been refined,

The basic concept of an X—ray lagser battle station
involves a ring of about 50;1aser‘rods surrounding of a
low yield nuclear warhead, Each rod wouldvbe pointed at a
target, therefore, requifing its own pointing and
tracking sy stem, a formidable requirement, The bomb
would be detonated and the X-rays generated would pump
the laser rods, resulting in a population inversion at
extremely high energy levels, Stimulation would take
place spontaneously as X-ray photons travelled through
the exited laser medium. The amplified highly direct-
ional laser beam would emerge from the end of the rod,
its width being dependent on the dimensions of the rod.
The:narrower the rod the more directional the beam would
be., X-rays from the nucle r explosion would diffuse in
space but the energy in the X-ray laser beam would remain
tightly focused, far from‘the battle-station where it
could disable its target,

X-ray lasers have posed a vast array of problems
to researchers, One of the most potent remains the large

number of pointing and tracking systems reguired for

YY)
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individual laser rods in a battle-station composed of,
say 50 independent rods, The hardware required is

not easy to come by,

In fiscal 1983 the U, S,Defence Advanced Research

and Projects Agency (DARPA) invested $35 million in

. : 1
Talon Gold pointing and tracking experiment, '

A shuttle test, verified its ability to track and point

lasers at satellites,aircraft and ground targets,

Long thin laser rods required for high power
X-ray lasers would be subject to vibrations and bending,
They must all be pointed at'their targets when the bomb
goes off, Practical requirements call for the relative
positions of the tvo ends of the rod to be controlled
within one part in a thousand, Slight mechanical vibra-

tions could knock the lasers off target,

The nuclear explosion itself would not affect.
the alignment of the laser beams because X-raysltravelling
at the speed of light would leave the rods before the
force of the explosion hit them; -The problem however |
lies with the éohventional explosive generally used to
~ trigger a nuclear blast by forcing two sub-critical
masgseg of fissionable material together, The vibrations

produced by this conventional explosive would have tiume

17. See OTA report n 1 b.82
See also Defengse Daily March 4, 1985,

LK I 2N 4
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to travel through the rods befare the nuclear explosion
is produced, ©Details are being researched and are

believed to be classified,

To be a viable defence against boost-phase attack
the system must either be based in space, or it must
be launched upon warning of an attack (pop-up lasgr).

Orbiting X-ray laser battle-stations, on the other

hand would be extremely vulnerable to an enemy ASAT attack,

Even the advocates of X-ray laser battle gtations admit
that the weapon could be foiled by launching an attack
slowly enough, that there would be targets only for a

few of the lasers on each battle station,

There are natural limits on the distance to
which X-rays can propagate within the atmosphere (short
wavelengths are strongly absorbed)., The X-ray 1aser
must therefore wait for the booster to climb higher
then atmospheric altitude for it to be effective,

Pop-up X-ray lasers could be countered by develop |
ing fast burn boosters, The boost phage time period for
an ICBM is 200 -~ 300 seconds, A pop-up system must \ *
therefore be deployed in less than that time frame,

The boosters on the lagser would have to be faster and
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more rapidly accelera ting than ICUBM boosters, The
enemy could counter this defence by building faster burn

boosters,

The X-ray laser situation is not all that dreary
however, They have other potential uses apart fr&m use
in weaponéry. X-ray lasers -could be effectively used
to distinguish between warheads and decoys during mid-
course flight, which lasts about 25 minutes and there-
fore permits popping up of the 1laser system, They
could also be used in med jcine since they provide excep-
tionally clear three dimensional portraits of human tissue

and crystalline molecules.

Many scientists believe that the X-ray laser
will make an extremely effective anti-satellite weapoh
but doubts persist over its utility for missile defence,
It hss even been postulated that lasers could trigger

urban fires,

Particles Beam Weapons

The Peﬁtagon,in May 1985 initiated studies on
conceptual design for a flight of a neutral particle beam
(NPB) system, 18 'The study included the coneceptual design
of a system configuration consisting of a space qualified
NPB source,a target acquisition system and a detector

system., The integration and operation of the system will

also be studied and relevant experiments proposed,

18 Defense Daily, May 13, 1985




88

while studies on gpace deployment of NPB's are
recent in origin, the technology itself dates back to
World War II when accelerator technology was refined for

‘use in fission research,

One can get a simplified undefstanding of how a
particle beam weapon works by a brief look at nature's
version of-a particle beam -- lightening, Lightening
occurs when natural processes in the atmosphere separate
electrons from atoms and build up a high static voltage
between the clouds and the ground, If thisvoltage is
high enough to cause a bfeakdown of air (which acts as an
ihsulator), a powerful electric current will flow between
the clouds and the ground, The carriers of this current

are charged particles for example electrons.

Unlike the massless photons which direct energy
in lasers the particles which constitute particle beams
héve mass, Thus while a laser destroys ité target by
heating the surface, Charged Particle Beams(CPBs) would
deposit their energy deep within the farget, where they
are likely to cause more lethal damage than the laser
beam, Deployment problems of CPB weapon systéms can
only be underétood’after a brief look at the underlying.
technology. | |
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Particle Beam Technology

The Pentagon holds tﬁat "particle beam technoldgy
is in the very early research and exploratory develop-
ment phases with fundamental issues of feasibility to be
‘regolved, Ther= is an enormous gulf between the techno-
logy required for fulfillment of the conceptual payoffs

and the "state of the art",

 Particle beam technology broadly encompasses four .
sub-technical aspécts. These are:
(1) Beam generation
(2) Particle acceleration
(3) Propagation
(4) Beam Control (Pointing and trackirg).

Beam Generation

Geperation of a beam of energetic particles
gtarts with the generation of the particles themselves,
Thése particles may be electrons, protons (hydrogen atoms
whioh have 1ost ~ne electron) or negative.ions (atoms
with one or more extra electrons). Generation of these
particles requires large amounts of electrical power
and switching systems which regulate power‘output in

intervals of billionths of a second,

The first stage of a particle beam generator is a

gsource of the particle, The simplest source is a potential

® o 60
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(voltage) applied acrnss a pair of cénducting electrodeé
in vacuue, what a high schosl student would call a

. "diode" in electrical terminology. Negatively charged
particles (electrons) are emitted from the negatively
charged electrode(Cathode) and polar forces carry them
‘towards the positively charged electrode the anode,
Ingstead of being collected at the anode the electrons

pass through it into the accelerator, 19 :

A pulse of ions starts in the same way, with a
short, high voltage pulse applied to a pair of electrodes.
Positively charged ions (atoms that have lost one or more
electrons) come frow the positive electrode, produced
either from the electrode material or a discharge in a
gas, If the goal is negatively charged, ions, electrons
are injected into the positive electrode, so that they

‘are likely to attach themselves to gas atoms coming
to that electrode frou the negative electrode(cathode)
producing negatively charged ions which can be drawnlinto

the accelera tor,

Electron or particle beams powefful enough to be
of interest for weaponary are not produced continuously
but rather in-short bursts or pulses (analogous to bolts of
lightening). The si@pliest'way to provide this power is to

gtore electrical energy in large capacitors,

19 Hecht n. 4 p. 42
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Accelerator Technology

Accelera tor technology is being researched at
Lawrence Livermore Laboraipfy in the U.S. So far two
leniar electron accelerators have been built, The
‘experimental test accelerator bégan operation in 1979
as an outgrowth of the Navy's "Chéir.Heritage" programme%o
was intended only as a testbed for the Adv:nced Test
Accelerator (ATA) which generaes pulses of 50 million

electron-volt electrons,

Both ETA and ATA are lidear induction accelerators
in which a gseries of accelerating ar-angements are
arranged in a straight line, In opera#ion a pulsed
alternating electrical voltage swiftlyvchanges the
electric field applied to the beam thus aééélerating
the particles.~ The process is repeated with the voltage
. increasing as the beam of particles pass down the acceler-

ator tunneliaccelerating it further at each step,

Sandia National ILaboratories NN, IESA, developed
a similar system RADLAC-1 (Radical Line Accelerator).
RADLAC-1 zaps targets to produce X-rays which stimulate
the effects of nudlear explosions, In addition RADLAC-II,
became'operaﬂﬁonal in August 1985 and produced 1t

21
first beam. 1 The goal of the programme is to develop

20 Defense Daily, Oct 5, 1985
21 Aerospace Daily, Aug 28, 1985,
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high current, high energy leniar acoélerator technology
to investigate the physics of producing and propagating
potentially lethal beams of electrons. Sandia National
Laboratories, Air Force Weapons Laboratory and DARPA
took part in the programme, Sandia said that RADILAC-II
is the-highest power induction leniar accelerator in

the U.S, and will help address key issues in research

of potential directed -~ energy weapons, using electron
beams, "If successful this accelerator teohnoiogy would
bs capable of prdducing mul ti-mega watt electron bean
pulses of about 100 nano second duration, If a significant
fraction of the energy in a single such pulse can be
delivered to any military target, the beam would cause
castrophic destruction of that target" a Sandia scientist

said.22

Beam Propagation

A charged particle beam is subject to two confli-
cting effects caused by the electrical charge carried by
the particlés, Like charges repel each other, but the
flow of so many like charges in the same direction
genera®s a magnetic field surrounding the beam that
tends to pinch it together, This self-pinching effect

would occur when the beam is travelling through air,

22 cited in Aerospace Daily, August 28, 1985

s 88



93

Air tends to absorbd sdme of the energy particle
beams carry; under normal circumstances an electron
beam could make its way through ZOD meters of air
before half its energy had been absorbed by the atmos-

phere,

For single pulses this would limit the range of
the weapon, However the first pulse would have heated
the air around it causing it to expand and consequently
clearing out a pafh for the secoml beam, Theoretically
this "hole-pinching" effect should make it possible to

transmit electron beams for a few kilometers,

In addition recent research has revealed that
charged particle beams electron beams for instance can
be propagated through the atmosphere by creating a
conductor path from the source to the target along
with the charged particle beams will travel., This is
done by using a laser to create an ionised channel
through the upper atmosphere, through which the electron
beam is pumped., Such experimeﬁts have been conducted but
results are clagsified, The project has been designated
Antigone, after the daughter of Oedepus in Greek '

mythology.

Neutral Particle Beams (NPBs)

Charged particle beams cannst be sent thousands
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of kilometers through space to destroy enemy missiles,
Not only would mutual fepulsion caﬁse the beams to break
up, but the earth's magnetic field would bend the beam
in complex unpredictable ways. These problems can be
avoided by using beams of neutral partioles,'a concept
being tested by DARPA's White Horse programme at Ios

Almos National Laboratory, 23

Particle accelerators work only on charged
particles, Neutral particles therefore cannot theméelves
‘be accelerated, The approach being researched at Los
Almos is to start with ﬁegatively charged hydrogen atoms
(hydride ions HS ), hydrogen atoms with two electrons
ingtead of one),, After being accelerated to high
energies in a Radio Frequency andrapole'(RFQ) and a
conventional leniar accelerator, the particles are
passed through a gas or some other medium focuses that
would strip off the extra electrons t6 1eavé a beam of

neutral particles,

The RFQ, incidentally, is a Soviet invention,
which has four poles instead of two, The RFQ accelerates
the beam as well as focusses it, Neutral par ticle beams
are not held together by the same cohesive effects that

come into play in charged particle beams, Portunately

23 For a sumumary of NPB technology. See Harold Brown,

"Is 3DI technically feasiable" Foreign Af fairs Vol,
6 ) »0.3, 98 PP 435" 4540
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in outer space there is nothing to get in the way and
the uncharged particles would not be affected by the
earth's magnetic field, Thbugh gr witational effects
would come into play (due to the comparatively 1arge
masses of the particles), these would be neéligible at
high speeds,

The NPB would travel at velocities 100,000 times
faster than prospective targets, In addition the energy
would be deposifed deep within the target thus destfoying
it (unlike laseré which deposit their energy on the surface).
Dr, Burick, who heads the wWhite Horse project at Ios
Almos says that the beam "converted a super-cooled copper

stop instantly into green plasma", 24

white Horse scientists have recognized the
importance of the'ion source in particle beam weapons
research and also the UK's expertise in this field, los
Almos has placed a major contract totalling E 1.5m for
the ion source with Culham Laboratories, U.K, 2?

Neutral Particle Beam technology has its problems
however, Stxridpping: of the extra-electrons scatters the

particles and harms beam quality. Such scattering could

24 For US, NPB Prog See Aerospace Daily, Mar 29, 1985
25 Financial Times, Feb, 17, 1985,
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disperse the beam causing it to spread out and thus
reduce its intensity to a point where it would not be
lethal. It ¢>uld also be deflected causing it to

miss its target altogether,

Particle Beam Technology is currently in the
developmént stage, Its feasibility for weapons appli-
eatiocs has not been firmly established, However,
neutral particle beam technology is showing considerable

like target designation,

promise for strategic defense applicationg/ The total
budget for the technology is expected to leap from
$18 million in FY 85-86 to $120 million in 7Y 86--87.26

Kinetic Energy Weapons

The Third category of weapon systems which had besn
proposed for SDI are Kinetic Energy Weapons, Though
attempts have been male to portray these as exotic Kinetic
Epergy Weapons (KEWs) are in no way different (in terms
of physical principles involved) from the early ABM
systems -- Safeguard, Galosh etc, which also employed the
principle of Kinetic kill,

"Kinetic energy weapons as their name suggests
involve the use of péllets accelerated to high speeds,

to destroy incoming warheads, ' The mode of imparting

26  For SDI budgetlng trends see
“Aviation Week and Space Technologz,
March 9, 1987.
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kinetic energy may however differ, ?or instance ealy
ABlM projectiles employed c¢hemical energy - burning.
fuels (1iquid or solid) to impart kinetic energy to

their projectiles, Exotic KEWs being proposed may

use electfo-magnetid propulsion accelerate projectiles
to'high speeds, Blectro magnetic propulsion involves
accelerating a conducfing projectiles to a high speed
along a long rail along which a steadily increasing
electro magnetic field is applied - hence‘the-name eleétro

magnetic railgun,

Over the years research into exotic weapon systems
such as lasers and particle beams hae revealed that such
technolo gies though rine in principle aie decades away
from being weaponised (see earlier section), With support
for SDI beginning to dwindle in the US Congfess and with
Reagan who was see ag the driving force behind the
programme on his way out supporters of SpI began in1986
a desperate struggle to keep the programmc alive, Early
deployment or Phase 1 deployment became the key to SDI's
future, Today ardent opponents of Kiqetic Energy Weapons
like Eqward Teller have begin suppafting a limited SDI
involving kinetic energy weapons and not exotic technologies

like lasers or particle beams, Under the new concept SDI
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is to involve three phases, Phase I would be a limited
SDI system ianvolving Kinetic Energy Weapons both ground
and space based, Phase IT would expand.on Phase I to
cover nbt only missilé sites but population centers,
Phase ITI, would be a full fledged SDI system involving
exotic weapons systems which by the tide this phase is

implemented would have come on stream,

SDI in 87-88

The first phase of SDI would employ conventional
rockets based on rocket propulsion, very similar to
ABM systems that existed in the seventies, The system
would probably be a set of gui&ed rocket interceptors

which ‘would "home in" 27

oﬁ the target and destroy it
by.force of impact, In other words, these defensive
weapons would use kinetic energy to destroy their targets
as against beéms'and explosive weapons, They would alsof
use a network of yet-to-be-developed sensors, communica-
tion software and battle managément systems, As will be |

seen in the next chapter these factors are orucial to the

so-called broad interpretation of the “BM treaty.

The first time of an early missile defence would

probably be a series of space-based kinetic kill vehicles

27 David E. . Sanger, "Many experts Doubt 'Star
Wars 'could be effective by the mid 90's,
New_York Times, February 11, 1987.

. @
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(SBKKVs) (5,000-10,000) mounted on 200-400 orbiting
"garrages" which would knock out enemy missiles within
minutes of launching by colliding with fhem. The large
flaming tail of the booster rocket would.enable short

~ wave infrared (SWIR) 28 jgentification of the missile.
The second line of defence would involve a series of

ground-based missiles launched from the United States,

Seeking out independent warheads in space would b®
a more difficult matter. There would be no flaming |
"tajl" for identification, Warheads and decoys would
cruise through space together and at the same speed,
not allowing for discrimination. Tracking would there-
fore prove a difficult task. PFortunately, however, all
objects in space are long wave infrared (LWIR) emitters,
They could therefofe be detected, though with soue diffi-
culfy. The problem lies in the fact that the earth too
is a LWIR emitter and therefore sensors designed to
detect and track warheads in space would havé to face
away from the earth to prevent the warhead signal from
being drowned in LWIR radiation being emitted from the
earth, There are no indications of these formidable
tracking problems being solved soon enough to allow
early deployment by 1993, as Carpor Weinberger former

US Defence Secretary, has asser ted,

28 SWIR, LWIR ald MWIR are acronyms for Short, Long ang
Medium Wave Infra Red Radiation.

8
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The terminal layer of the ED (Early Deployed)
SDI would find warhead tracking and discrimination an
easier task, Warheads when they re-enter the atmosphere
. heat up and become SWIR and MWIR emitters, The lighter
decoys either burn up as a result of re-entry or fall
back, being much lighter than the wérheadé themselves;
Homing interceptor missiles with senéitive MAIR sensors
based on fhe ground would track and destroy these war-

heads by force of. impact.

The SDI programme, with early deployment in mind,
has.thus acquired a dual thrust, i.e, spéce based kinetic
kill vehicles (SBKKVs) and ground based interceptors
* (HEDI and ERIS), SDIO confidence with regard to SBKKVs
is high because 6f the success of the SDI Delta 180
experiment conducted on September 5, 1986, when a kill
vehicle equipped with a Hughes Phoenix air-to-air missile
radar tracker successfully acquired, tracked and then
actively manoeuvred to intercept and destroy anbthe:

.8atellite,

SDIO's ground-based kinetic interceptor g«
programme consists of two major technolgies being perfeeted
for ABM defence -- the High Endo-atmospheric Defence
Interceptor (HEDI) and the Exoatmospheric Re-entry

vehicle Interceptor System(ERIS).
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Mid-Course Interception - BRIS

The weapodry being developed fof mid- course
‘intercept is the Exoatmospheric Re-entry Interceptor
System (ERIS). It is an outgrowth of the 1984 Homing
Overlay Experiment (HOE) in which a rocket launched
from Kwajalein test range in the South Pacific
destroyed a dummy warhead fired from Vandenberg Air Force
Base, about 3000'miles away in California (USA).29
The manbeuvrabie stage of the rocket used in the
eﬁperiment contained sensors and an umbrella like
"kill device" and weighed more than a ton, ILockheed
Company officials who are involved with the ERIS programme
told the US House Armed Services subcommittee recently
that Lockheed can deliver a workable BRIS system
"withid four to five years of the go-ahead," 30 Thé‘
cost of an ERIS system was egtimated to be_1 million per
intercept, The first flight test for ERIS is planned
some time in 1989, |

HEDI Technology

While ERIS is a mid-course intercept systenm,
HEDI is designed primarily for terminal defence, McDonneil
Douglas, the prime contractor for HEDI systems develop-

ment, claims that HEDI could reach Initial Operational

29  Defense Daily, July 7, 1985 '
30 Defense Daily, Jan 13, 1987
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éépability (I0C) by 1994, HEDI forms the terminal phase
of the early deployed 3DI system with SBEKKVs and ZRIS.
Congtituting the mid;course defence, licDonnell Douglas
claims that a HEDI system with an overall effectivéness
of 93% would cost $110 billion. The George C.rMarshall
Institute in its report on missile defence in the 1990s
put the COStSOf_a single HEDI interceptor at 83 million.31
The total cost of a deployed HEDI system, consisting of
30 radars, launch facilities for 30 sites, 3,000 inter-
ceptors and one year's operation and maintenance, adds

2
up to £18 billion.3

HEDI does not face the discrimination problem
that ERIS does, Being a terminal defence system HEDI
needs to destroy only incoming warheads since most
decoys, being lighter, have either fallen back in the
atmosphere or have burned up due to the heat of re-entry.
The Medium dave I,fra Red radiation generated as a result
of the heat of re-entry enables the sensitive MWIR ,
detgctoré at the iip of the interceptor missile to
track and home in on the target, However, the tip
of the interceptor rocket also gets heated as it rushes
thfough'the atmo sphere, thereby interfering with the

guidance gystem, This had proved to be a major

31 . Defense Daily Jan 13, 1987
32 Ibid.
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shortcoming of HEDI technology. McDonnell Douglas
officias, however, clam that one of theif major
aécomplishments with regard to HEDI technology has
been the introduction of a system which cools the IR
sensor with gaseous nitrogen to allow tt to detect its

target,

BudggtingﬁTrends

The emphasis SDIO has begun placing on early
deploymént of 3DI is evident from the budgeting trends
for various segments of the 3DI programme in the PY
1987 budget (see Table 1), Total allocations for
Kinetic Energy Weapons (KEWs) are budge{ed to increase
from $545.8 million in FY 1986 to $1,199.7 million in
FY 1989, while Directed Energy Weapsns (DEWs) show a
more modest increase from $#803.4 million to $1,245.8
million, ‘The budget for SBKKVs scheduled to increase
from $226 million in FY 1986 to #357 million in FY 1989,
. The Péntagon'Wants to increase sepending on ground KKVs
from $107.6 millibn in PY 1987 to $307.6 millionvin FY

1989, 2>

| TABLE -1
_ _ Figscal Piscal Fisecal Piscal
Budget for 1986 1987 1988 1989

(Dollars in Millions)
Directed Energy | : '
weap‘ons ) 803.4 843.6 1’10307 1,24508
Kinetic Energy 545,8 729,6 1,074,7 1,199,7
" Source: Aviation Week and Space Technology, March 9,

1987, p.38.

33 Por KBW budge Is See Aviation Week and Space _
Technologz, March 9, 1987, p.38.
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Many scieo tists have criticised the early
deployment decision contending that it would have an
adverse impact on the overall SDI programme. Early
research had concentrated on directed energy weapons,
specificially Project Excalibur or the X-ray laser
progr amme, and white Horse, a neutral particle beam exp-
eriment, Lasers and particle beams have fallen behind
and Kinetic‘Kill Vehicles have taken their'pl_ace.34
Scientists at Lawrence Livermore Iaboratory, the main
centre of research on advanced high power lasers, have
been specially critical of this shift in priorities.35
They say that such shifts would not bode well for the

developuent of a comprehensive ballistic missile

defence in the long term,

. Despite the claims to the contrary of contra-
ctors sach as McDonnell Douglas and Iockheed Jo., a
shrewd observer would easily identify the problems
with an early deployed system. <(ritical battle-
management and software problems would remain,
Orbiting space based kinetic kill vehicles would be
vulnerable to ASAT (anti-satellite) attack, There

has been considerable speculation'in the United States

34 Seg, william J. Broad, "Early Deployment
Said to Harm SDI Goal'" :n
Intern ational Herald Tribune, March 10, 1987

35 Ibid. T
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on whether they have the launch capacity tc get the
gsystem into orbit, Conservative estimates indicate that
at least six to eight million pounds of gear -- including
space "garages," sensors and battle management stations
~that would coordinate the defence would'have to go into

orbit, Others say the figure is twice the above.

"Getting eight million pounds into orbit would
reguire about 125 space shuttle flights, With the space
shuttle on hold and the American space programme Slowly re-
covering, it is ddubtfgl whefhcr this launch capacity
could be achieved by 1992, when, as Weinberger cl aims,
the system can be deployed, A failure of any one .
layer of the system.wbuld put an additional burden oan
the follow-up system, A 90% defence does no t appeac
féasible with an advanced BMD system, leave alone
with the rudimentary sy stem that 3SDIC officials are

_taking about,

#hat then h s mofivated the Reagan administfa-
tion to opt for early deployment? One reasnnable
. .explanation could be that having walked out of SALT
the United States wishes to violate the ABM treaty
while the Reagan administrationis in office and the

political will to violate the A3BM treaty exists,
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The SDI programue has already developed its own

w 36 and has established an economic

"constituencies
momentum of its own, The ABM treaty remains the
only hindrance, Witness, therefore, the shift

towards the "broad interpretation" of the ABM treaty,

It will prove rewarding therefore to analyse
the ABM treaty in the context of the ‘early deploy-
ment decision.‘ Only then will it be clear how the
Reagaﬁ'administration has twisted its interpretation
of the treaty to serve its own ends, This will be

taken up in the next chapter,

36 Kruzel n., 3 p.86.
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CHAPTER - III

LEGAL ISSUES

The debate over Early Deployment and the ABM
treaty has o#ershadowed other legal issues related
to SDI. SDI development, testing and final deploy-
ment would violate the Partial Test Ban Treaty
| (PTBT, 1963) which bans the testing of nuclear at
devices in outer space and the Outer Spacé Treaty
(0ST) which prohibits the deployment of nuclear
weapons in outer space, Third generation nuclear
weapon systems such as the X-ray laser which would
utilize a nuclear explosion to energise the laser
rods which produce the laser beam would if and when
deployed violate both these treaties, The X-ray
laser beam would have to be generated in space because
the very short waive length X-rays do not penetrate the
atmosphere, However possible ABM treaty violation
has generzted., the most éontroversary and the ABHM
treaiy shall therefore be analysed/in detail in the

context of the Early Deployment Issue,:

ABM Treaty

The ABM (Abti-Ballistic Missile) treaty was

signed by the United States and the Soviet Union in
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Moscow on May 26, 1972, 1Instruments of ratification
were exchahged on Cctober 3 the same year, Recognising
the technological constraints on then existing 4BM
systems and realising also that a defensive arms

race would be futile, the superpowers agreed to place
certain limits on ballistic missile defences, The
ABM treaty in effect gave credence to nuclear doctri-
nes such as mutual assured destructinn (MAD)}and re-

' ihfoféed the structure of deterrence, Mutual vulnera-
bility was deemed as stabilising, nearly eliminating
the possibi‘ity of high intensity cenflict on areas
of prime interest to the superpowers such as contin-

ental United Sta tes, Europe and the Soviet Union,

Due to the non availability 6f appropriate
technology ,ABM systems of that time, such as the
Amerjcan Safeguard and the Soviet Galosh, could not
provide an effective defence against ballistic missile
attack, Both parties to the treaty then decided that
by concluding the ABM treaty they would reduce to a
large extent the uncertainties invblved in the 'game

dfvnuc]ear brinkmanship.

Today, however, almost fifteen years after the
agreement was signed, things seem to have changed,
while a comprehensive defence agdnst ballistic missiles

may be decades away_1 no physical laws would prevent

1 (ited in Derfense Daily, January 2, 1985

o e s 0
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the congtruction of an BMDvéystem. Technology has
developed to an extent that any furtherdevelopment
or testing would come into conflict with the
"traditional” view of the ABM treaty, The Reagan
administration therefore requires the "broad inter-

preta tion" to carry on with SDI research,

Let us begin the analysis by stating the ocon tro-
vergial articles of the ABM treaty.2

Article I

1. ‘Bach party undertakes to limit anti-ballistic
migsile (ABM) systems and to adopt other measures {in

accordance with the provisions of this treaty,

2. Each party undertakes not to deploy ABM
systems for a dfence of the territory of its country
and not to provide a base for such a defence, and not
to deploy ABM systems for defence of an individual

region except as provided for by Article III of this
treaty,

2  Por further details of the ABM treaty see US Arms
Control and Bisarmament Agency (ACDA), Arms Control
- and Disarmament Agreements; Texts and Histories of
Kegotiations, Washington D, <., 20451, pp 139-47.

® e 0 e
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1. For the purpose of this treaty an ABM system

is a sysfem to counter strategic missiles or their

elements 1n'flighting trajectory, currently consisting

of:
(a)

()

(c)

ABYM interceptor missiles, which are
intercep br missiles constructed and deploy

-ed for an ABM rble, or of a type tested

in an ABM mode,

ABM launchers, which are launchers constru-

_ctéd and deployed for launching ABM

interceptor missiles, and

ABM radars, which are radars constructed
and deployed for an ABM role or of a type

tested in an ABM mode,

2, The ABM system components listed in par agr aph

one of this Article include those which are:

(a)
(b)
(e)
(d)

(e)

operational
under testing
undergoing testing

undergoing, overhaul, repair or conversion
or :

mothballed,

e e o o
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Article III anj IV lay down specific rules for

deploymen t of ABM rockets, launchers and radars,

Article V

1,  Each party undertakes not to develop, test
or deploy ABM systems or components which are sea-based,

air-based, space-basei or mobile 1eand-based,

Article VI

1. To enhance the effectiveness of the limita-
tions on ABM systems and their combohents provided by
the treaty, each party undertakes not to deploy in the
future radars for early warning of strategic ballistic
missile attack except at locations along the periphery
of its national territry ani oriented outward.

" Article XIII provides for a4standing consultative comm-
ission which would consider questions concerning compli-
ance with the obligations assumed and related situations

which may be considered ambiguous.

Agreed Statement D

In order to ensure fulfilment of the obligation
not to deploy ABM systems and their components except
as provided for in Article III of the treaty, the

parties agree that in the event ABM systems based on

s 6 00
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other physical principles and including componets capable
of substituting for “BM interceptor missiles, ABM
launchers or ABM radars are created in the future,
specific limitations on such systems would be subject
to discussion in accordance with Article XIII and
agreement in accordance with Article XIV of the tfeaty.
" (Article XIV provides for amendment procedures), |

The Debate

The largest bone of contention in Washington of

late has been the traditional view of the ABM treaty
_ broad interpretation,

pitted against the so-called / . The US administration
announced that it had seriousiy considered adopting the
broad interpretation ostensibly because $DI research,
particularly that related to the early deployment
scepa:ious discussed earlier, would be severely constrained
by the'traditional view, Sam Nunn, a Democrat from
Georgia, chairman of the US Senate Armed Services
Committee (SASC) has said that the formal adoptioh of
the broaé interpretation would create a "constitutional

crisis of broad dimensions."3

The broad interpretation which the Soviets have
categorigsed as new was put forward in PFebruary by

Abraham D, 3ofair, now the chief legal advisor at the

3 Cited in New York Tiumes, March 11, 1987,
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US State Department, and vociferously supported by
administration officidls including Richard Perle and
Cagpar Weinberger, The ABM debate has in fact ricoch-
éted back and fbrth between‘Richard Perle and Sam Nunn,
Nunn has charged Sofair with presenting a "comple.e and
total.misrepresenta{ion" o f the negotiating récord of

4 - In his address Sam Nunn admitted ambigui-

the treaty,
ties in thé negotiating record which have been cited

by proponents of the broad interpretation ih suprort

of their view, However, he agserted that te "negotiating
record is the least persuasive evidence of a treaty's
meaning,.. It does not have the same standing as ratifi-
cation proceedirgs whereby the Senate takes a formal
»testimony ahd has a formal debate and has formal présen-
ta tion of mat ter by administration witnesses."5

Richard Perle on the other hand has asserted that the
Soviets have stated and démonstrated that they do not
consider themselves bound by the US ratification

process,

The debate between Perle and Nunn has thus
boiled down to a situation where the negotiating record

is projected to challenge Senate ratification proceedings,

4 Cited in Washington Post{ March 13, 1987
5 Cited in Defense Uaily, March 18, 1987
6 Defense Daily, March 16, 1987,




114 -

The Two Interpretations -

The US administration, following the broad inter-
pretation of the ABH treaty, contends the developuent,
tes ting and deploymen t of space-based and o ther mobile
ABM systems and coumponents is banned for those systems
that existed at the time that the treaty was signed, i,e.
'missiles launchers and radars,. This is done by .

Article V, This ban avplies only to these types of ABM
gystems because the treaty defines ABM systems and
componen ts in terms of technoiogy that existed at the
time. This is done in Article II which lists the

components of an ABM system,

Finally, the broad interpretétion contends that
as a consegquence there are no limits at all on the testing
and development of futuris{ic systems, In other Qords
futuristic systems, i.e, those based on other physicall
principles, éan be tested in'space. This would not
violate Article V, However, the deployment of futuri-

stic systems is banned under Agreement Statement D.

The traditional interpretation which was also the
Soviet interpretation contends tha the development,
testing and deployment of space based and other mobile

ABHM systems and componen ts is banned by Article V,

. e o9



r egardless of whether these systems existed when the
treaty was signed or are futuristic systems based on
other physical principles such as lasers or particle beams,
This ban applies to both tradi‘tibnal and futuristic ABM
systems because Article II defines an ABM system as a
"system to counter strétegic Ballistic migsiles or

their elements in flight 'trajecfory." The lists of

ABM systems cited in the treaty -~ as rockets, launchers
and radars -- is not intended to be exhaustive since new
systems could come into being in future which would be
subject to discussion (Agreed Statement D) by a 8Standing
Consultative Commission set up by Article XIII, Thus
the traditional interpretation allows the development
and testing of fixed land bagsed ABM systems including
sys texﬁs in existence when the treaty was signed an;i
futuristic systems, Thus fhe development and testing
of futuristic systems can be done at agreed test ranges,
Their deployment is banned by Article II and Agreed
Statement D taken together,

Under the traditional intérpr etation, therefore,
Article V bans the deployment of space based ABM syst ens
whether they be tradi tional or futuristic, The broad

interpreta tion contends that Article V dnes not avpply

LB B
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to futuristic gystems and they can therefore be tegted
and developed in any mode, Agreed Statement D, however,

bans deployment of these gystems, .

The Negotiating Record

The present controversy 1é apparently an outgrowth
of the Nixon directive which instructed negotiators of
the treaty to protect the right of the United States to
develop futuristic lasérs on which US scientisfs were
alr eady working secretly but to bap deﬁloyment. American
negotiators apparently put forward two suggestions in .
this regard.7 ‘One was to ban the development, testing
and deployment of all mobile ABM devices includirg
intefceptor migsiles, missile launchers énd radars, This
would also cover "othér devices to perform these functions"
implying thereby that any systeus déveloped in the .
futare would also be covered, The second major
proposal was to ban the deployment of new types of
"statiomry ABM gy stems such as those using laseré;
Pormer US negotiators state that they made headway on

the first proposed but not on the second,

On Beptember 15, 1971, the US accepted the

Soviet suggéstion that Article V refer to “"components™

7 Michael R, Gordon "Arms Debate Now Centers on ABM
Pact", New York Times, February 17, 1987.




$17

instead of "devices," - The suggestion that reference to-
a "ban on other devices'substituting for existing
components" was dropped. American negotiafors, however,
said that the Soviets agreed that the terms of the
érticle should be taken as implying that future systems

were covered by the treaty,

However, when negotiators reconvened at Vienna
some time later, Soviet offiéials apparen'ﬂy questioned
whether 1imits should be set 60 futuristic gystems, Some
experts believe that the Spviets were merely trying to
learn more about what "futuristic systems" the United
States was: developing., Sofair has contended that this
section of the negotiating record shows that the Soviets
had no intention of placing any limits on futuristic

gystems,

One of the American negotiators, Raymond L.
Garthoff, says that while Article II was being drafted
an important step was taken to see that futuristic systems
were covered, ‘Thé word "currently'" was introduced in
defining ABM technology. This would imply that othear

systems could come into being in future,

In this context Article V and Agreed Statement D

all put together would tend to ban space based developument
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and testing of futuristic systems, the Soviets agreed

to the use of the world "currently" on December 21, 1974,

The gquestion of stationary; land based ABM systems
was taken up in Agreed Statement D. Garthoff contends
that Agreed Statement D allowed development and testing

but banned deployment of stationary futuristic systems,

The use of the word "created" in Agreed Statement
D tends to bear out tpis view, <{reation of new ABM
systems would require development'and testing. ,Depioy-
ment would, however; be subject to joint review under the

Standing Consultative Commission set up by Article XIII,

Sofair disputes this view, He mays that the .
Americans sought to get the Soviets to agree to ban on
development and testing of new types of systems but
-succeeded in getting the Soviets to ban only deployment,

- He goes on to say that Agreed Statement D cannot have been
included to ban deployment'futuristic syétems because

the depldyment of such systems is banned by Articles II
and III, Therefore; Agreed Statement D must have had
another purpose, Ie'suggests that the Americans, -

v havihg tried and failed to hegotiate a ban on develépment
and testing of futuristic systems, settled only for

a ban on deployment of these systeums,
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and testing of futuristic systems, the Soviets agreed

to the use of the world "currently" on December 21, 1974,

The question of stationary, land based ABM systems
was taken up in Agreed Statement D. Garthoff contends
that Agreed -Statement D allowed development and testing

but banned deployment of stationary futuristic systems,

The use of the word "created"‘in Agréed'stétement
- D tends to bear out this view, .Creation of new ABM
systéms would require development and testing, Deploy-
ment w§u1d, however, be subject to joint review under the

Standing Jonsultative Commission set up by Article XIII,

Sofair disputes this view, He mays that the
Americans sought to get the Soviets to agree to ban on
development and testing éf new types of systems but
succeeded in getting the Soviets to ban only deployment,
He goes on to say that Agreed Statement D cannot have been
included to ban deploymen t futuristic systems because
the deploymen{ of such systems is banned by Articles II
and III, Therefore, Agreed Statement D must have had
another purpose, He suggests that the Americans,
having tried and failed to negotiate a ban on develbpment
and testing of futuristic systems, settled only for

a ban on déployment of these systems,
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Negotiators refute Sofair's argument, 'They'say
that Agreed Statement D was coupleted before work on

Article III was finished,

- Ratification Proceedings

- The Senate, when it was conducting hearings on
the treaty, was told that Article II enoomﬁassed all
ABM systems, be they current or futuristic, This would
tend to support the traditional view of the {reaty.
| Purther, since the time the treaty was negotiated four
consecutive administrati~ns have subscribed to the narrow
'1nterpretation. Thus the "subsequent practice" too showed

that the traditional view holds good,

Tﬁe'phiiosophy of the ABK treaty articulated

-in the Preamble is to set limits on anti-ballistic missile
sy stems so that the pace of developmedt.of of fensive
weapons slows down, It specifically states that:

..:.. Considering that effective measures to limit anti-
ballistio.missile systems would be a substantial factor

in curbing the race in strafegic of fensive arms and

would lead tova decrease in the risk of the outbreak

of war involving nuclear weapons, Proceeding from the

premise that the limita tion of anti-ballistic missile

sys tems, as well as certain agreed measures with respect
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to the limitation of strategic of fensive arms would
contribute to the creation of more favourable
condi tions for further negotiations on limiting

strategic arms,

Mindful of their obligations under Article VI
of the NPT,

Declaring their intention to achieve at the earlie-
st possible date the cessation of the arms race and to
take effective measures towards reductions in strate-
gic arms, nuclear disarmament and general and complete

disarmament, -agree as followss...._etc.

The broad interpretation of the ABM treaty not
" only would not help serve amy of these ideals but in
fact specifically violates the spirit (and let ter)

of the t¥eaty. The move towards early deployment, the
driving force behind the ABM treaty, would lead to an
intensification of the gstrategic offensive arms Face,
the very thing the ABM treaty sought to avoid., As a
counter to any defensive system the quted_staes would
gset up, the Soviets would choose the cheapest counter-

measure, viz, proliferation of offensive weapons; and

8 See US ACDA , op., cit., p. 139.
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they have reportedly so stated, The broad interpretation
then would violate the very purpose for which the ABM
treaty was negotiated, i.e, to curb the offensive arums

race through limits on defences,

Barly Deployment Technology Vs, the ABM treaty

Having analysed the ABM treaty in both its "forms"
and also having reviewed technologies for early deploy-
ment of SDI it would prove interesting to study the
impact of early deployment of SDI on the ABM treaty,

Cnly then will it become clear why the treaty has been

“ % so blatantly disterted.

The broad interpreta tion of the treaty is at
pains to show that deyelopment and svace based testing
of ABM systems based ~u "other physical principles" is
permitted since these svstems did not exist at the time
when the treaty was signed, Here lies the major

- ¢contradiction,

As is evident-from the discussion o0 early deploy-
ment technologiés, any_rudimentany BMD system would
consistvbnly of kinetic energy weapons such as 33KKVs,
ERIS and HEDI, The physical principle involved hers is

kinetic kill, i.e, destruction by force of iumpszct,
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This physical principle is by no means new, Cavemén

who used slings to hurl rocks at osre another alwm

used the principle, the only difference.being the way

in which kinetic encergy (energy of motioq) is imparted

to the projectile in question, The rudimeﬁtary ABM
systems of the gseventies -- the US safeguard and the
Soviet Galosh -~ also used the principle of kinetic

kill., Rocket, propdlsion, i.é. chemical combustion
energy, was used to impart the required kinetic energy of
motion, SBKKVs of fodaymay use electromagnetié energy

to prppél a ?rbjectile but the physeical principle remainsg
esgentially the same kinetic kill, ULasers, if they can
be successfully weaponised, would constitute a "new |
physical principle" based as they are on light enérgy
consisting of photons, Kinetic energy weapons, be they
SBKKVs, ERIS or HEDI are based on the same physical
'principle that has been used in weapons since the stone

age i.e, kinetic kill.

Supporters of the broad interpretafion then find
themselves in a quandary,. To fall under the broad |
interpretation they must portray early deployment techho-
logy as exotic, new and based on "other physical
principles." The physical principle, however, remains

essentially the same, To get around this dilemma -

e e s 0
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Richard Perle has presented gsome interesting argumentis,
First of all, he contends that ABM systems in existence
in the seventies destroyed their targets by exploding |
near them; some using nuclear explosives while

systems such as SBKKVs, HEDI and ERIS destroy these
target by direct impact -- a naive suggestion as shall
be discussed, Second, he says that systems in existence
today use advanced guidance systems whid did not exist

in 1972,

"~ Any individual with a high school knowledge of
physics will see the naivete ih‘the argument, The ABM
devices of yeéteryear which exploded near their target
threw debris in its path, The target was destroyed by
kinetic impact although heat energy would aléo play a
major role in the kill, Thus the principle of kinetic
kill existed even ten, The advanced guidance systems
could be adv anced technological systems but they do
not negate the fact the physical principle involved in
actual destruction of the target remains kinetic energy.
KEWs then are not based on other physical principles.
The new interpretation of the ABM treaty should élso

ban their development and testing in the mobile mode
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or in gpace in accordance with Article V, Under these
circumstances the whole exercise of twisting the ABM
treaty and indulging in "legalistic gymnastics). as

Sam Nuan aptly put, it would appear futile,

If one was to accept the broad interpretation of
the treaty and also hypothecise for a moment that
kinetic energy weapons are based on other physical
principles, what then? Then, as SDIO officials claim,
they would have wide leeway to performva range of SDI
tests which would otherwise be constrained. The
Heritage Foundation, a conserﬁative Waéhington think-
tank, contends that SDI tests could be performed "much
more realistically under the broad interpretation," 10
In particular, theDelta 181 experimeqt planned for
November this'year would receive a boost, belta 181 is
designéd to test gpacebased sensor capabilities for |
kinetic and directed energy weapons, Going by the
narrow interpretation Article V would place severe
limits on the test, It would only allow observation oﬁ
targets orbiting inspace. The broal view, however,
would allow space based sensors to "actually track and

intercept ballistic missiles."11

10 Defense Daily, March 16, 1987

11 Ibid.
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in other areas the broad interpretation would
permit moie realistic experiments for diécriminating
be tween warheads and decoys in spaée, better testing of
sﬁace based kinetic kill vehicles under real condi tiouns
and full power testing of ground based lasers along
with their relay mirrors in space, On the whole, the
broad interpretation would permit a more rapid develop-
‘ment of SbI technologies, particularly those related to
early depldymenﬁ. The broad interpretation is thefefore
imperative if Weinberger's utopian goal of deployment

of an BMD system by 199312 is to go forward,

US allies have in general expressed'seepticism
about the broad interpretation of the ABM treaty., This
followed Soviet allegation in February this year that
the United States had moved -into the permisgive inter-
preta tion at the Geneva talks.13 There have also been
press leaks in Washington that a presidential directive
‘has been issued instructing US megotiators not to
discuss limits under the narrow interpreta tion with
their Soviet counterparts, Nost bluntly, West German
Chancellor Helmut Kohl said in an interview to
Osnébrucker Zaitung recently that both the United States
and the Soviet Union "must clarify together how one

should interpret the ABM treaty." ¢ It was clear that

\

12 International Hemald Tribune, February 9, 1987

13 Christian Science Monitor, Pebruary, 27, 1987

14 Ibid,
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he felt that the US could not change its interpretation

unilaterally,

The United States has over the past year or so
succeeded in overcoming allied resistance to SDI and
roped them into the programme with promises of generous
research funds and R&D spinoffs.15 A rudimentary SDI
as envisaged by early deployment gcenarios would provide
a population defence of US cities, leave aside Europe
which faces medium and short range Soviet missiles,

This could topedo, the whole exercise of involving US

allies in the research programme,

More recently, the INF treaty has been negotiated
which eliminates US cruise and Pershing migsiles from
Wegstern Zurope in exchange for Soviet SS—2OS. A1l thé
IRBMs with a range of 500-5000 km would be disméni-led.
Us éllies however have interests other than the purely
strategic aspects of the SDI programme, US allies
such  as the‘UK, FRG, Japan and Israil are keen to gain
access to the vast funds being doled out by the SDIO,
Therefore, most US allies which initially had reservation
about Phase I deployment and its impact on arms éontrol
treéties later fell in tune, However President Reagan
remains the only effect ive driving force behind the early
deployment plah. Once the administiration changes in

Wwashington 3DI funding may receive a substantial cutback.

. - . - .

15 See Ravl Shastri "BMD/Arms Control Debate" Strategic
Analysis Vol.X, No,8 November 1986 pp 92 5-942
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"CHAPTER IV

IMPLICATIONS FOR THE THIRD WORLD

Space systems have from their inception been used by
space going nations to enhance national security. At the
same time nation states have jealously guarded space tech-
nology from falling into the hands of their adversaries.1
Along with nuclear weapons access to space technologies --
launch vehicles, satellites, etc. helped the superpbwers
perpetuate global hegemony in the post-Second World War era.
Super power monopoly over outer space was, however, short-
livéd and European nations under the banner of the European
Space Agency (ESA) and France, independently were soon in a
pbsition to challenge super power monopoly. Subsequently
Japan and China emerged as major space going nationg with
India tagging along. Today, the Chinese commercial space
business is viable enough to challenge Europe and the
United States.2 In fact, with the U.S. launch vehicle business
in dire straits U.S. companies even started negotiating with

China to launch U.S. satellites on their Long March Vehicles.3

1., Ann M, Florini, "The Opening Skies: Third Party Imaging
Satellites and U.S. Security", International Security,
Vol.13, No.2, Fall 1988, pp.91-121.

2. Richard DeMier "China's Springboard‘to Space", Aerospace
America, March, 1988, pp.16-20. '

3. For US~-Chinese Satellite launch negotiations, see Defense

: and Foreign Affairs Weekly, October 24-30, 1988; Aviation

Week and Space Technology, October 3, 1988, p.2l1 and
October 24, 1988, p.36; Flight International, Oct.1l5, 1988,

pp.19-12.
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-

Today renewed attempts are being,madé to restrict access
of third world nations to space and missile technology both
of which go hand in hand, The Missile Technology Control
Regime (MICR) is one such example.4 At the same time SDI

. . hegemony. The
R&D promises to re-establish American technologicalLimpact
of the MICR on the security of third world states needs to

be examined in detail.

The MTCR

Seven industriélised nations on April'16, 1987 initiated
an aéreeﬁent to 1imit the transfer of ballistic missiles and
related technology to developing nations. The agreement, now
christened the "Missile Technology Control Regime", took four
years of negotiations conducted in total seérecy.5 Officials
in Washington involved with the negotiations were gontratulat-
ing themselves on their success in maintaining its secrecy.
Had word of the negotiations leaked out all kinds of
"complicatibns" would have resulted, including pressures from
private companies engaged in the export of related technology

and from recipient governments.

The missile technology regime is remarkably similar to

the nuclear proliferation regime of the sixties. <he latter

4, Aviation Week and Space Technology, April 20, 1987, p.28.
5. Ibiag.
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did ndt succeed in ¢ontrolling the spread of nucl-ar weapons
since threshold nations, i.e., nations with the capability to
build their own nuclear weapons, kept out of the treaty. The
missile technology fegime on the other hand is an attempt to
exercise unilateialrcontrol. It would have an adverse impéct
on nations trying to capitalise bn peaceful uses of space fop.
their own advancement., Of the nations that are pursuing space
launch programmes, India's is the most advanced. The impact of
~ this new "arms cdntrol" initiative on India warrants detailed

attention.

In the gixties, when the Nuclear Non-Proliferation regime
was ingtituted, delivery systems were not the problem., Of more
immédiate concern %o the major powers was to see that nuclear
weapons and related technology did not find its way into the
hands of nations of Third World. Nuclear weapons seen at the
time as one step towards acquiring international power and
prestige woﬁld endanger the status quo and introduce incalculable
éomplications into the delicate balance of terror established
by the major powérs. The NPT therefore was designed to restrain
membership of the nuclear club and to ietain hegemony over the
rest of mankind, Mutual deterrence prevented'the super powers

weapons
from using nuclear[against each other. However, nuclear powers
have on.several occasions indulged in nuclear blackmail by
threatening to use nuclear weapons against $hird World states

which lack the ability to retaliate. The doctrine of the threat
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of use of force without war and coercive diplomacy have -
become credible andg useful doctrines of national policy

of some nations.

The nuclear non-proliferation regime was not success-
ful in curbing the spread‘of nuclear weapons. . Most
"threshold nations" kept out. In comparison to the nuclear
technology regiﬁe the missile technology regime is somewhat
different., First, it is a unilateral attempt to control
the spreadvof ballistic missiles. There hae been a realisat-
ion on the part of the major powers that most Third world
nations, unlike in the fifties and sixties when they had first
emerged from the colonial embrace and were still in a high
‘gtate of dependence, .have begun‘to strike out an independent
path, They have become more cognisant of their national inter-
ests, Any attempt to draw them into the fold of a missile
technology regime would meet with stiff resistance. Second,
.the grey area besween civilian space programmes and ballistic
migsiles programmes is far more fuzzy than the difference
between civilian ang military oriented nuclear programmee.
For instance, the developed world aids nuclear programmes of
several developing nations under strict controls established:
- and implementedz{he International Atomic Energy Agency (IAEA).
The JAEA controls the diversion of fissile materials such as
plutonium ang genefally keeps a watch on the orientation of

the nuclear programme. On the other hand, there exists,
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at least in theory, virtually no difference between a
ballistic missile programme and a space launch programme.
An attempt to extend the regime to cover ballistic missiles
therefore would be far more difficult, |

A study carried out by the United States Congressional
Research Service (CRS) in April 1986 identified two major ways
in which Third World states can acquire ballistic missiles.
Qne is the indigenous development of missiles or satellite
launch vehicles and the other is export of short range mi-
ssile systems by the superpowers themselves. There exist,
however, other methods by which Third World nations acquire
ballistic missiles. As outlined by Aron Karp, developing
nations could import satellite launch vehicles and modify

7 They could also hire foreign expertise to help

them.
them develop ballistic missiles. Before going into de-
tails of the attempts of various nations to achieved
ballistic micsile capability the fundamental charadteri-
stics of ballistic and space launch vehicles and the

differences between them must be thoroughly understood.

"The Technology

Third World nations seeking to acquire space launch vehicles

6. See CRS (Congressional Research Service)

report Ballistic Missile Proliferation Potential in the

Third World, April 24, 1986

7. Aron Karp "Ballistic Missiles in the Third world" Interna-
tional Security Vol.9, No.3 Winter 1984/85,pp 166-195;
See Also Aron Karp "Controlling the Spread of Ballistic
Missile to the Third wWorld" Arms Control Vol.7, No. 1,
May 1986, pp 30-36
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(SLV) technology must overcome two major technologi-

cal problems. The first is propulsion., Any rocket

- requires propulsive force; This propulsive force is im-
parted to the rocket using chemical energy. In essence
this is similar to a chemical explosion, the difference
being that energy is released in a-controlled manner.

The fuels used to impart this energy can be solid or 1li-
quid. Solid fuel rockets are easier to develop and provide
fewer engineerihg problems than liquid fuelled'rockets.
The latter are, however, more efficient i.e. they have
a.higher energy release per unit mass of propellent.

Most Third World nations therefore, pursue the solid fuel

option.

The second requirement of SLV is a guidance system,
Radio guidance systems, though available to soﬁe develop-
ing nations, have inherent problems. Radig¢ waves do not
propagate beyond the horizon, They are in addition
vulnerable to jamming and other forms of interference.
Inertial guidance systems are preferied.‘ However, preci-
sion machining and advanced minaturised computers are part
of the intertial guidance package and these technologies
are hard to come by. |

If an SLV musf be used in the ballistic missile mode,
additional technical requirements must be overcome, For

instance, inertial guidance is a must if the missilé is to
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have an adequate range.and aécuracy. Second advanced
ablative materials that can withstand and dissipate

the heat of re-entry must be fabricated.

Third World rockets have an extremely limited pay-
load capability. For instance, the Indian SLV can deliver
40 kg.into low earth (300 km) orbit. The Argentine rocket
can deliver a 50 -kg payload to a height of 500 km. Few
if any Third World nations have this capability to mina-
turise nuclear warheads. It is widely believed that an
SLV would require a 500 kg payload capability and a
range of 700 km to be an effective weapon. Initial Ameri-

can warheads wéighed 4,500 kg.

Third World nations have forty years of experience to
learn from. They also have access to computer aided design
and manufacture (CAIM). Théy might therefore succeed -
in building a 1,000 kg warhead which takes over five years
to miniaturise. Third World ballistic missiles with a
deliverable nuclear weapon is therefore not a near term,

have alone an immediate possibility.

The inevitable question arises. Could a ballistic
missile be used in the conventional mode, i.e., could it
be armed with conventional chemical or biological (CB)
warheads in a cost effective manner? The answer to the

first question is yes and the second, no. It is to be
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expected that a Third world ballistic missile will lack
advanced guidaﬁce systems. Consecuently, it would have

a large Circular &rror of Probability (CEP). Lacking
accuracy, a ballistic missile armed with conventional or
CB weapons would not be an attractive proposition. Witness
the relative ineffectiveness of German V-2 rockets armed

with conventional warheads.

Ballistic missile and nuclear warheads therefore go
hand in hand. Many of the nations aspiring for nuclear

weapons have also shown an interest in ballistic missiles.

~

It is often contended that bombers and other multi-
role aircraft would suit Third World nreds as a delivery
system for nuclear weapons. Tuis is lérgely correct under
the existing force structures of Third World adversaries.
Aircraft delivery offers several advantages. A combat air-
craft in the air to ground role can carry weapon payloads
in the range of 7000 kg with the capability of a single
weapon wéighing over 1000 kg -- the likely weight of a
crude nuclear weapon, Aircraft delivery would have a
quicker responée time than baliistic missile systems which
WOuld require elaborate countdown procedures. Lacking
effective range. Third World nucleaf missiles would have.
to be forward-based making them vulnerable to surprise

attack and increasing the temptation for preemption,
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Strategic distances in the theatre of the developing world
vary from 300-1,200 km. Modern combat aircraft often pro-
vide this range, 4“ange constraints can be overcome by
using mid-air refuelling, as Israel did while bombing
Irag's Osirak reactor, or by sending the aircraft on a
one-way mission., Aircraft carriers andg friendly territory
could also be used for launching an attack, multiplying

effective range.

Currently, the air defences of Third World nations are
not sophisticated enough to warrant missile delivery capa-
bility. These are likely to improve however with the
transfer of sophisticated weapons and early warning sys-
‘tems. Under these circumstances the probability that a
nuclear armed aircfaft would penetrate more sophisticated
enemy air defences would decrease, Consequently the-
pressures for écquiring ballistic missile capability coulgd

increase,

As is evident from the earlier discussion, any country
capable of launching a satellite could develop a ballistic
misgile provided certain technology constraints are overcome.
Missiles could also be augmented by other means, So far,
India is the only nation in the Third World (besides China)

to have launched a satellite. It is also the only nation

whose space launch programme has been oriented solely towards
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peaceful purposes. Military benefits have not evolvéd as
a spin-off the civilian programme, except perhaps, only

in improving communications to some extent, Ir most other
cases, including the United States, the Soviet Union,
China and France, SLVs were developed from ICBM boosters.
In the United States, for instanée, Atias and Titan IC3M
boosters were used to launch Gemini and riercury spacecraft.
Until recently, the Soviet SS-6 ICBM booster was used as
the country's main launch vehicle. In contrast, the deve-

loped nations India's space programme is remarkably peace-

ful,

Aron Karp has outlined four ways in which a Third World
nation could aspire for missile capability.8 The fore-
most and most attractive, of course, remains indigenous
development. By developing a missile based on indigenous
technology, a nation may évoid the difficulties assoéiated
with dependency. Indigenous development may reéult in
unforeseen technical spinoffs. However, no missile programme
can be considered totally indigenous. They are'dependent
for components and dual-use technology which is often avai-
lable commercially. It is this form of transfer that the
missile technology regime seeks to regulate. The impact of

such controls on the Indian programme will be discussed later.

8. Aron Karp, n. 7 p. 33,
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Short range ballistic missiles have been transferred
to Third wWorld nations once-tﬁey have outlived their utiii-
ty for the superpowers. For instance, the Soviet Union
has exported SCUD-8 (300 km range) and Frog-7 (70 km ranges)
SSMs to Syria, Iraq and Egypt. SCUD and Frog SSMs are be-
lieve to have been used by Egypt in 1973 and by Iraq in
1982-83, The US transferred its Lance SSM to lsrael. Recent
reports have indicated that Syria may have received SS-21
SRBMS from the Soviet Union. As the United States repla-
ces the oider Pershing IAs with Pershing IBs and the Soviet
Union deploys more SS-21s, 225, and 23s, the older SKBHS

may find their way into Third World arsenals.

A country may also modify a SAM missile for the ground
to ground role. <Yor instance, South Korea with alleged
 Taiwanese assistance adapted the Nike Hercules surface to
sufface misgile supplied fo Korea by the United States.
South Korea is also reported to have modifiéd US supplied
. Hoflest John rockets té improve their accuracy. ‘Israel too

has developed SSlMs modifying the US supplied Lance.

'The mo st controversial Israeli weapoh, however, remains
the Jericho IRBNM. Reports surfaced in 1985 that Israel had
deployed an unspecified number of Jericho II missiles in the

Negev desert and in the Golan fleights. Jericho II is

believed to be a follow-on of Jericho which is said to have

co-developed with the French fixm Marcel DPassault, before
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the 1967 war. dericho features a two-stage solid propellant

system and is capable of carrying a nuclear warhead.

Jericho II is said to have an estimated range of SOO-
700 km. It is believed that Jericho II was test-fired in
Iran in the mid-1970s when a close relationship existed
between the Shah and the Israeli government, Iranian mu-
llahs have revealed documents pertainiﬂg to a certain "Opera-
tion Flower" which deélt_withvincreasing the range of Israeli

surface-to-surface missiles.

Similarly, Taiwan has been accused/of'modifying the
American supplied Lance with Israeli help for use in ballistic
mode. The outcome of this collaboration was the Ching Feng

or Green-Bee missile.

fhe Qommercial Aspect

Aron Xarp talks of what he calls the "commercial conne-
ction".9 The commercialisation of space, i.é. the\entry of
private companies with profit as their sole motive into the
sbace launch business; would have an effect on space iaunch
-technology and consequently ballistic missile technology.

He specifically mentions three firms trying to establish
commercial control. General Dynémicé has attempfed to priva-

tise the Atlas Centaur rocket which it manufactures. Matin-

Nariettalhas made a bid for the Titan series and a Washington

9, Ibid., p. 33



139

company is hoping to operate the McDonnell itouglas Delta.
In addition, smaller space companies such as Star-Struck
have offered exotic proposals such as space burial of human

ashes!

In this context the West German Company OTRAG (OEbital
Transport and Kakaten AG) deserves special mention. Otrag
gained to international fame in the 1970s when it offered
its launch activities to Zaire and Libya. Otrag, using
bommercially available technology, developed a rocket
designed to 1ift large payloads in clusters. Zaire lea-
sed a tract of'barren territory for Utrag to test its .SLVs.
1t is believed that Libya offered Otrag a test range and
facilities as well as financial inducements. A4s a result
of diplomatic pressures Ytrag left Zaire in 1979 and Libya

in 1981.

What Aron Krap emphasisés ié that once commercialisation
becomes a viable option and takes hold, companies like
Otrag-might offer launch services and developments for Third

World states for commercial benefits.

SLV Programmes

Among Third "orld nations some, namely Brazil, Argen-
tina, Pakistan, South Africa and India, are believed to
have indigenous space launch vehicle programmes. 'Of these,

the Indian programme is believed to be the most advanced.
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Brazil has developed the Sonda series of sounding
rockets. A large number of suécessful launches has ena-
bled Brazil to reach an altitude of 650 km with a SOolkg
payload. Before the end of this decade Yrazil plans its
gatellite launch vehicle designated VLS. Its ambitious
target is to launch a 150-200 kg satellite to a 500 km

polar or 700 km circular orbit.1o

Pakistan has developed a miniscule sounding rocket
programme. There have been a few reports of a Pakistani
desire to develop an SLV. However, the likelihood of suéh
a possibility materialising in the near future appears dim,

South Africa is believed to have developed a missile

" In 1979 an Ameri-

programme in cooperation with Israel.
can satellite detected a flash off Marion lsland in the
South Atlantic. Speculation about céoperation in the
nuclear field between lsrael and outh African increased
following revelations made by Mordechi Vanunu, the +sraeli
nuclear fechnician, in Britain. In addition, Frank Barnaby,
a former director of the Stockholm International Peace

Research lnstitute, believes that Marien lsland could provide

a site for testing missilés. These are being developed

10. See CRS report, p. 20-21.
11. Observer, December 28, 1986,
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probably in collaboration with lsrael for use in the

12 Plans for the construction of an airfield

nuclear mode,
on the island tend to bear out this view. ZEnvironmentalists
who protested were told that the airstrip would facilitate
evacuation in case of medical emergency. This argument does
not appear éonvincing because construction of a hospital

on the island would be a cheaéer alternative. The islangd
will in all likelihood be used to perfect short range balli-

stic missiles and may also be used to augment South Africa's

ongoing nuclear programme.

The Indian space programme is believed to be the most
advanced in the Third WOrld-.13 India began working on an
indigenous space programme in 1967 and has been launching
sounding rockets ever since. The Rohini series of sounding
rockets have improved with time. The SLV programme begaﬁ
in 1973 and India put its first satellite in orbit using
largely indigenous technology in 1980. Since 1983 it has

been working on an indigenous ASLV (Augmented Satellite
Launch Vehicle). While the SLV-3 launched in 1980 had

a payload capability of 40 kg, the ASLV, an SLV rocket
with two strap-on boosters is projected to place a payload

of 150 kg in low earth orbit. The first launch of ASLV

'12. Observer (London), December 28, 1986,

13. For details of the Indian Space Programme, See Department
of Space Annual Report for various years.
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failed. While the strap-on boosters functioned normally the
first stage did not ignite. As a result the mission was
abortive.

However, considering the launch failures of major space
powers such as the United States and‘France of late, the
ASLV failure is nothing to be disheartened about. India also
plans a Polar Satellite Launch Vehicle (PSLV) with four
strap-ons. PSLV would launch a 1,000 kg payload into Polar
orbit. Finally, the geosynchronous satellite launch vehicle
would have a payload of more than 1,000 kg and would place its
payload into éeosynchronous orbit. ASLV and PSLV are |

projected to have an inertial guidance system.

.PSLV could, theoretically, give India an IRBM capability
provided guidance and re-entry vehicle problems are overcome.
However, there is no substantial evidence to suggést that
India intends to convert its SLV into.a ballistic missile. In
fact, the Indian programme is one of the few where a launch
vehicle programme has developed independent of militafy con-
cerns. In the United States, Soviet Union, China and in
France, space launch pr&gra@mes were a spinoff from ICBM
bqoster development programmes as discussed earlier. In the
Uni ted Staées, Atlas and Titan ICBM boosters were used to
launch Mercury and Gemini spacecraft and the Soviet Uﬁion
relied on the SS-6 ICBM booster as its main launch vehicle
until recently. The Indian pfogramme, in contrast, is only

for peaceful and civilian uses,
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India noeds access to space to facilitate peaceful
econouric déveIOpment. NeterOLogicalland remote sensing
satellites would help in this task., It is correctly argued
that remote sensing satellifes would provide military
reconnaissance capability. ilowever, the point that needs
to be stre sed is that Indian space research is not dire-
cted towards military purposes. The Indian Space Kesearch
Organisation (ISRO) and Defence Research and Development
Organisation (DKDO) are independent entities under the
departments of Space and Ministry of Defence respectively.
While reports of collaboration between the two agencies
may have resulted in the creation of the Balasore missile

Y% here 'Prithvi' was test fired, the point

testing range
remains that the Indian space. programme grew into a missile
programme and not vice versa.

In 1986, India opened its missile testing range at

15 Thevevent raked up a political storm

Balasore in Orissa.
with various political parties taking up the issue for
displaced tribals. India plans to use the range to test
éﬁrface-to-surface and surface-to-air missiles. The range
is, however, not yet in overation. 1In the interim period

the Ministry of Defence has decided to use the Chanaipur

range in Orissa., DRIO scientists have developed (indigenously)

k)

14, Times of India, May 11, 1987
15. Ibigd.
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a long range surface to air missiles "Agni".16 Agni
is to be flight tested soon. 1In addition, the Minister of
State for Defence, Arun Singh, announced in Parliament
recently that the surface'to air missile "Trishul'" had

been successfully test—fired.17

DRIO scientists are be-
lieved to be developing a long range SAN missiie designa-
ted "Akash," : -~ - _ T P L DT O

and an advanced anti-tank missile "Nag". None of these
missiles is nuclear capable.

It is obvious from the above discussion, that of the
Third World ﬁations with viable space programmes, the Indian
programme is the‘most advanced. Conse@uently, in Westemm
thinking India would bé farthest on its way to achieving
ballistic missile capability. Though cuidance and re-entry
vehicle problems remain, the Indian PSLV if and when it
comes on stream -- probably by the late 1990s provided the .
necessary reorientation of the programme takes place --
would give India an IRBM capability and capacity to strike
strategic targefs in its neighbourhood with indigenously
developed warheads. The PSLV is slated to deliver a 1,000
&g payload. It is argued that India in a time frame of five
years could miniaturise its nuclear warhead to weigh 500
kg, what with CADM and other state-of-the-art manufacturing

technique at its disposal.

16, Times of India, May 11, 1987.

17. Ibig.
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Most of these allegations, on the face of it, must éppear
to be true. India hHas a demonstrated capability to make
nuclear weapons, and has been testing short range missiles.
Combining the'two efforts-to develop a nuclear capable IRBM
requires a political decision and India has consistently
maintained that it has no programme to manufacture nuclear
weapons and that\it343pace programme, like the nuclear
programme is only meant for peaceful purposes. However, in
view of the ovefall global nuclear proliferation and the
closer regional dimensions of it, India has maintained that

it would keep its option open,

Viewed in this context, however, the seven nation
proposal to set up a missile technology regime would appéar
to be targeted mainly at India. India is the only Third
World nation that has a space programme worth its name. It
has also demonstrated that if it so desires it could produce
a deliverable nuclear warhead at short notice, though the
option has not been exercised. Let us examine the proposals
made under the regime and specifically see what impact it
would have on an Indian space programme, whether civilian or

military.

The Misgil e Technology Control Kegime - Controlling

Space Technology

The missile technology regime initiated by the United

®
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States, Canada, Britain, France, West Germany, Italy and
Japan on April 16, 1987 is thg'outgrowth of four years of
negotiations which began when President Reagan authorised
the secret negotiations in 1982.18 The talks resulted

in informal controls on some of the technologies. §enator
John Glenn (D-Ohio) is believed to have been deeply involved
with the negotiations. Most of the technologies on the

control list have been de facto banned for export since

1985,

The regime aims to ban the export of missiles with a
range of more than 306 km and a payload of 500 kg. These
specifications weré chosén because 500 kg happens to be the
minimum weight of a miniaturised warhead. 300 km is the
minimum distance at which a nuclear warhead would be mili-
tarily useful. The list of items banned for export are

divided into two categories.

The Commodity Control List

- Machines for military equipment manufacture

- Propellant production équipmeht

- Pumps (specified for propulsion system)

- Valves (specified for propulsion system).

- Pyrolytic deposition and densification equipment
- Filament windng and tape layiné machinery

- Wind tunnels (specified)

- Vibration test equipment

18, International Herald Tribune, April 18-19, 1987.
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- Production equipment for inertial systems

- Jet engines

- Intégrated flight instrument systems and inertial
navigation equipment :

- Radar and airborne communications and electronic
navigation equipment

- Telemetering and telecontrol systems

- Transmission equipment, single/multi channel (specified)
- Lasers and las .er systems (specified) |
- Flectronic measuring equipment (specified)

- Radio receivers (digital, including airborne) and
frequency synthesisers

'~ Flectronic assemblies and integrated circuits (specifiegd)

- Computers.for airborn applications and&d specially
designed analog or analog/digital (bybrid) computers

- Analog to digital and reverse converter
- Gravity meters
- High density fuels

- Polymeric products usable as fuels

The first category includes rdckets and rocket
engines. The second category includes sub-components
for these systems such as rocket fuel technologies, missile
- computers, light weight turbojet engines and certain
composite materials used for warheads.and heat shields,
tracking and guidance éystems ang avionics equipment.
Controls would be impésed on those nations where the US

and other suppliers "suspect missile projects are in progress".1

19. Wall Street Journal, August 17, 1987,
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The guidelines to be used on whether or not to supply tech- -
nology include nuclear proliferation concerns, capabilities
and objectives of the missile and space programme of the
recipient states, significance of the transfer in termsof

the potential development of nuclear weapon delivery systems,
other than manned aircraft. Assessment of the end use of the
transfers, and applicability or relevant multilateral agree-

ments,

It is obvious, therefore, that the restrictions are meant
to control the export of missile and related technology ang
thereby hinder the Indian space proéramme, whether it be for
peaceful or military purposes. The controls would operate
gselectively. In fact, the wci‘rigelectivity is emphasised
in the agreement. Countries such as Israel, Pakistan and
South Africa which fall in line with US security interests
‘may be exempted on the ground that they do not harbour "mal-
afide intentions"., In fact, US officials have already named
India as 4 the major country at whom the controls are aimed.zo
On the other hand, the US'has‘been cooperating with Israel
in developing the Israeli Arrow ATBM (Anti-Tactical Ballistic
Missile)21. "Eighty per cent of the developmental coét is

22

to‘be borne by the US. The technologies‘involved in the

20, Ibid.
21. Aerospace Daily, Cctober 25, 1388,
22. Ibid. - '
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joint programme involves many of those technologies which

are controlled by the MTCR.23

- Having concluded that India ié one nation which could
achieve IRBM capability in the near future and that these.
controls are therefore aimed at India (Israel having been
exempted), one would wonder what threat an Indian IRBM
woulﬁ_pose to Western nations. 4n Indian IRBM would not be
able to‘térget Western military facilities in the region,
leave alone the nétion's territories. One would expect the
Soviet Union to be far more concerned since it is within
striking range of several missile proliferators including
India, Pakistan and Israel. However, the new control regime
would denj India a capacity to devélop an IRBM which could

pose a threat only to parts of China.

Consequently, it appears that the regime is geared‘more
towards controlling civilian space technology. Aron Karp
suggests that following the conclusion of an agreement coh-
trolling missile brolifération, Western nations should offer
concessional launch services to Third World nations. Such
an agreement would of course condemn that latter to a per-
petual state of dependency, an = arrangement which must be
avoided at all costs.

| .

Some of the controlled items include navigational equip-

ment, computers to aié design and mahufacture, testing equip_

ment, pumps and valves, etc. Many of these items are

2%, Ipiad.
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available on the open market today. Once the regime comes
into effect, however, the situation may change. India's

peaceful space effort too will be adversely affected.

~

Nations trying to acquire composite and ceramic materials
used on warheads to withstand heat of re-entry are often
brinded as aiming for ballistic missile capability. These
advanced materials, incidentally, are also needed for satellite
recovery and other such programmes. Banning their export
would constrain peaceful space programmes of several nations,

particularly India.

While the Missile Technology Control Regime séeks to
prevent the sale of ballistic missiles and related technology
to selected Third World nations an authoratative report appears
a few months later which calls for.the proliferation of'highlf
accurate long range smart' missile systems in developing
regions of the world. The report entitled 'Discriminate
De-terrence'z4 was prepared by the Commission on Long Term
Strategy, comprised of a group of influential individuals
within and outside the US government. On page 50-51, the
report states that

"Long Range is likely to be increasingly necessary

for our weapons particularly in the Asian Pacific

theatre. Given the growing importance of that

theatre, the Pentagon should look ahead by choosing

systems with ranges significantly beyond those needed
in the European theatre"25,

24. Report of the US Commission on Long Term Strategy, Chaired
by Fred C. Ikle and Henry Kissinger entitled Descriminate
- Deterrence, Washington, 1988,

25. 1bid, pp.50-51.
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The U.S. DOD (Department of Defense) recently accepted

these recommendations when the Pentagon called for long

range missile systems to be’infegrated into its naval

systems.

26 Realizing the importance of missile systems

for their security several third world nations besides India

have begun planning to acquire missile deterrents. The

Saudis recently purchased an IRBM with a 3000 km range from

China.

21 Reports have emerged to the effect that Syria

has b-en negotiating with China to acquire the 800 km M-9 -

misgssile.

28 1raq has been believed to be finding the Argentine

29

Condor missile effecf) while a joint Brazilian-Libyan

missile development project is believed to be under way.

30

Third World nations have thus been working hard to circumvent

" NTCR controls.

11

While at one level the development of Space technologies

would have repurcussions at the level of third world missile

development which is a field closely related to space tech-

nology, at another the MTCR would curtail development of

26,

27’
28.
- 29.

30,

Tony Capaccio "Eying Third World DOD Chanves Munitions Plan",
Defense Week, September 26, 1988 .

AAS Milavnews, April 1988,

Defenge and foreign Affairs Weekly, July 4-10, 1988;

Finadcial Times, December 21, 1987,

Jane's Defence Weekly, February 6, 1988
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independent space based phdto reconnaissance, electronic
reconnaissance, military communications systems by third
world nations. As long as independent capabilities in
these fields are not obtained no state can claim strategic
independence. The case of Iran and Iraq where the US
selectively supplied satellite intelligence data to botﬁ
sides serves to underline the disadvantages of dependence.
Israel despite its special relationship with the US was
not willing to receive 'edited' satellité reconnaissance
data and cited the dependence érgument to justify its launch
of 0ffeq-1 regently.31' Europe and China too desire to reduce
their dependence on the super powers. France has
developed a civilian remote sensing satellite SPOT which
however revealed images of Soviet military facilities

52 SPOT technology would

at Sereormonsk and Murmansk.
be used as a basis for the Frenéh Helios military
reconnaisgsance satellite with a higher resolution to be
developed in the QOs.33

Ingdia's IRS-IA remote sensing satelliie launched on the
Soviet Proton booster recently would give India limited -

photoreconnaissance capability. The resolution of IRS-IA

however is 72 meters too low at presgnf,34 However, with

31, Flight International, October 1, 1988; Aviation Week
and Space Technology, September 26, 1588,

32. Ann M., Florini,n .1, p.101.

33, Ivid., p.90.
34. Ibid., . p.113.
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indigenous launch vehicles being developed launch into a
lower orbit would provide higher resolution, Two 36 m
resolution satellites are also planned. Higher resolution
and lower orbits together would provide Indié with photo-
graphic recomnaissance capability in the not too distant

future.

Strategic thinkers in the US have already begin to
view independent military space systems of third world and
EurOpeén nations with disdam. Some feel that independent
Furopean Space Capabilities would drive a wedge between the
US and its NATO allies making the latter more strategically
independent.35 It would enable the latter to indepéndently
guage Soviet military capabilities making them use likely
to accept US perceptions.‘ Similarly third world satellites
would make them more independent of the super powers and at
| the same time allow the former to peer into the latter's.-
militafy installations. One can therefore expect a tighten-
ing of MTCR controls in the future allowing of course for

'allied proliferation' a la Israel.

International Sbace Co-operation and the Third world

As eafly as May 1978 France proposed the setting up

of an International Satellite Monitoring Agency (ISMA) at the

UN General Assembly_.36 The UN Secretary General appointed

35. Ibid., no.l, p.113.

36. M. Abdel Hady, "Verification Using Satelli-es, Feasibility
of an International or Multinational Agency", in Bhupendra
Jasani (ed.) Quter Space: A New Dimension of the Arms Race
SIPRI, Taylor and Frances, London 1982, pp.275-95,
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an.expert group which dralt with the technical, legal and
financial implications of establishing such an agency. The
group recommended that the objective of ISMA could include
arms control,.verification and crises monitoring. the major
igsue of course remained and shall remain how to provide a
free and unbiased flow.of information;37 In this context the
establiéhmentISMA was to be an evolutionary process. In

the initial étages, it would consist'only of ground receiving
stations and depend on nations which 6perate reconnaissance
satellites. In the second phase an independent satellite
monitoring network was to be estéblished. The agency was to

provide raw "data" and not "information® obtained from analysing

raw data.

Both the super powers opposed the setting up of an ISMA.
Presumably because it would adversely affect their monopoly
over international space activity which has military con-
notations.38

Peaceful space cooperation has been attempted in the past.
Such international cooperation however has its limitations.

An offer was made to India by the Soviet Union in 1986 to set

59 The merits and de-

up a space center in Southern India.
merits of international space cooperation with particular reference

to India and the Soviet offer will be briefly considered.

37. 1Ibid., p.279.
38. 1bid., p.280.

39. Amrit Bazar Patrika, November 28, 1986.
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President Gorbachev on November 27, 1986 proposed
to both houses of the Indian Parliament during his ;ast
visit to this country the setting up of an international
gpace center in Southern India. Details of the | now
abandoned proposal are not publicly available but from
Gorbachev's earlier statements the agreement would seen to
include a school for training of space specialists, cosmonauts
andvfacilities for launching space craft. If the agreement
were to include éonstruction of space launch facilities,
details of the agreement need to be scrutinized. What
rockets would be mwsed for Iaunching satellites? Would India
benefit from the agreement? The Soviet Union already launches
Indian Satellites (IRS-1A was launched on the Proton Booster
from Bikanour)., Would transfer to an Indian launch site be

better?

It must be remembered in this context that the Soviets
are negotiating with the seven nation western group (the
~ Missile Techonlogy Cohtrol Kegime), Whether or not they would
be a party to the regime. It could well be that given the
close relationship betWeen super powers in the wake of the
INF treaty the Soviets,woula be drawn into the regime., Their

desire to transfer space launch technology to India may wane.

Possible advantages for tne Soviets :-

At the outset it must be mentioned that almost all
space s:ystems are dual use in nature, It is extremely difri-
cult to distinguish between peaceful and'military space

systems, particularly in the case of the space programmes of
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the superpowers.

i) PFirst, if the space center involves launch of
satellites using Soviet veﬁicles such'as the.Proton booster,
they may be able to preasssurize India into reducing the momen-
tum of development of its indegcneous space launch vehicle
and missile programme in keeping with their possible unspoken
commitments to the MTCR. They may then be able to delay the

emergence’of a new IRBM power on their southern flank,

ii) Second, a space center situated South of the tropic
of Cancer in South India would provide the Soviets with an
equitorial laﬁnch of platform. The U.S. launches most of its
equitorial satellites from Cape Carnival. ThevUSSR, with
its landmass located at northern latitudes laéks access to

equitorial launch platforms.

iii) Third, due to the fact that the Soviet landmass is
situated at extreme northern latitudes the Soviets must rely
on a fleet of tracking ships to fulfill ground communication
network requirements. The U.S. overcomes this problem with a
number of tracking facilities located around the globe. The
Soviets lack such facilifies and have attempted to fill the
gaps with their tracking ships. Their current fleet of track-
ing ships named after famous space personalities include
Akademick Sergei Korolov, Kosmonaut Yuri Gagarin and Kosmonaut
Kladestav Volkov, A space center in Soufhern India may help
overcome home problems with the Soviet ground communication

network,
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Advantages for India

Benefits that would accrue to India include:

i) India may gain access to cheap satellite launch,
@gain it must be kept-in mind that if launch vehicle techno-
logy is not transferred the indigeneous SLV and missile
programme may suffer.-_Also the Soviet Union launches Indian

satellites on a commercial basis already.

ii ) Indian scientific manpower would receive advanced
scientific and technical training which could be utilised

for our indigeneous space programme.,

Disadvantages for India

i.) Dependence on the super power® in a crucial tech-
nological field with important military épplicaticns would
increase. Considering the fact that strategic independence
in scientific/technological fields with important military
applications has been a cornerstone of our policy since
independenée such a path of dependence may not be a wise

course to follow.

ii) As avresult of increased dependence one super power
would gain increased leverage over the Indian military space
and missile programme. Given the future possibility of the

Soviets joining the Missile Technology Control Regime, such

dependence may not be in India's interest. The Soviets may
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at the instance of western nations (given improved relations)
preassurize India to abandon or curtail its military missile

programme in which rapid studies have been made of late.

International Space Cooperation has been attempted in the

past., History has shown that it has its limitations. The
tortorous negotiations held over the past few years with
regard to international participation in the US space station
effort is a case in point. The controversy centerd around US
DOB® (Department of Defence) instance to use the station to
further US national security interests. Canéda and Japan
vehemently'opposed military use of the station. Recently
however, they reconciled themselves-to military use. The US
space station may end up being a western alliance military
space effort. |

Given the dual use nature of most space systems, it is
almost impossiblé to separate military and peaceful-uses of
outer space. The military advantages that would accrue to

the Soviets from a spacé center in India must be kept in ming,

Conclusion

Milisary space systems are likely to play a decisive role
in any future conflict between Third World states or between
major powers and third world states. No matter to what level
Third World states bﬁild up their military capabilities. Their

military punch will be limited by lack of access to space
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reconnaissance, communication, etc. Depencdence on one

or other super power would thus remain. This would

lead to the conclusion that it is imperative for those
Thir%oWorld nations who wish to obtéin strategic independ-_
ence /spare no effort to develop independent military

space capabilities,
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