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PRIME MINISTER

BALLISTIC MISSILE DEFENCE: UK POLICY TOWARDS THE US STRATEGIC
INITIATIVE

In his letter of 1%;&/&une your Private Secretary indicated
vour wish to have a detailed Paper on military developments in
space. We discussed some aspects of these with you on 16th July,
in the context of Anti-Satellite Systems (ASATs).

2. We now attach a joint FCO/MOD Paper prepared by our officials
to provide the basis for further discussion between us. The Paper
deals with the major issues of Ballistic Missile Defence (BMD),

and in particular with the Strategic Defence Initiative (SDI)
launched last year by President Reagan. It outlines the overall
concept of BMD, in terms of both comprehensive and partial defences;
rehearses the strategic arguments for and against such a concept,
and reviews the technical difficulties in achieving it; assesses,
insofar as these can be predicted at this stage, its economic
implications; describes relevant arms control factors; and examines
special UK interests, including the implications for the future of
our national deterrent. In a series of annexes, the Paper provides
further details on the political and technical background to the
SDI, US and Soviet capabilities, and civil uses of outer space. The

conclusions and recommendations are contained in paragraphs 59 and 60.

Ste The Paper underlines the complexity but also the timeliness of
addressing the BMD/SDI issue and its huge potential impact - for

good or ill - on intra-Alliance relations. Growing Parliamentary and
public interest and the prospect of US/Soviet talks, if not this

yvear then probably in the near future, make it highly desirable for
the Government to define its position on this subject and to play

a full and constructive role in the debate, which is already under way
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among Western nations and their publics. Indeed, the possibility

that President Reagan, if re-elected, may at his inaugural next
\-—-—"""—". - |

January commit the Administration to carrying through the SDI unless

by then America's principal European Allies have succeeded in

- bringing home the damaging consequences ofﬁdoing’go, reinforcesthe
Tieed for HMG to reach an agreed view soon, and to put it across

vigorously in Washington.

4. The Paper explains what we believe the substance of that British
position should be. In summary, there is little reason to believe
that a fool proof comprehensive BMD system will be attainable; and

on strategic, financial, political and Alliance grounds there must

be considerable scepticism as to whether moves to deploy such a
system would serve British or Western interests. The net result of
any concerted move on the part of the United States or the Soviet
Union or both to create such a system could well be a reduction
rather than an increase in Western security, serious damage to the
cohesion of the Alliance, and a new threat to our ability to maintain
public support for the retention of an independent national deterrent.
Thus at the end of the day, after prodigious expenditure by both
sides, and perhaps a period of severe strategic instability, the develop-
ment of BMD would seem likely to leave the fundamental nuclear
balance between the US and the Soviet Union unchanged.

) In your speech at the Guildhall on 11th July you rightly warned

of the dangers of unrestrained military competition in outer space.

—

We agree that there is a clear case at least for attempting, as

you suggested on that occasion, to restrain such a development
through arms control measures, and that the sooner negotiations to
this end begin,the better. Chances to control new generations of

weapons have been missed in the past: we hope history will not =

record the present as yet another moment of lost opportunity.

6. We recognise, however, that our views need to be balanced and

well worked out if we are to influence US decisions and to promote
B

a militarily realistic and politically cohesive approach among our
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NATO and Community partners. We do not underestimate the problems,
given the apparent commitment in Washington to pursuing their
present approach to BMD. The key question is whether at this
important juncture the Government should be willing to engage the

Americans in serious discussion of the underlying arguments for

and against such a concept. The lessons of the Siberian pipeline

episode, and other recent causes for intra-Alliance disunity, suggest
that when we are convinced of the soundness of our views we do

better to emphasize these clearly and at an early stage to US
leaders, than to risk allowing the momentum of events to dictate

the future.

7. It is incidentally worth noting how far American thinking appears

to have shifted away over recent months from the original objectives

proposedrBy the President, which were stated as the search for the

means to render all nuclear weapons "impotent and obsolete". This

is an undoubtedly attractive proposition for all of us, whether in

America, Europe or even the Soviet Union. But it has been clear

from the start. (and the US Administration have not disputed this)
/—\

that the nuclear threat as such would not disappear even if a

perfect BMD—éystem were ever developed and put in place. The threat

from non-ballistic systems - aircraft, crulise missiles, specially

S ——

adapted submarines, even terrorists - would in practice always be

with us. Moreover, a Eotally leakproof system even against ballistic

missiles is now widely discounted even within the Administration.
Recognising the flaw in the seductive prospect of substituting
"mutual survival" for "mutual deterrence", SDI proponents now argue
that the chief virtue of their efforts will be to enhance rather

than replace the present strategy of deterrence. They also admit
that for this purpose modernisation of their offensive nuclear forces
will be increasingly important. In other words, nuclear weapons

will remain, for the foreseeable future, at the heart of Western

defence strategy and security.
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8. There is also an important European dimension to future policy.

Our French and German partners have already taken positions in

—

private, and increa51ngly in publlc, sceptlcal of the US Administ-

ration's approach to the long-term future of Western security. If

we are to move forward in defence and securlty terms in the general

direction charted in the Paper on "Europe = The Future" which you

circulated to your European colleagues, it will be important to

retain the confidence of our French and German partners that we are

prepared, when fully convinced of the reasons for doing so, to play

our full part in intra-Alliance debates. If we fail to do so, we
risk becoming less central to future, basic considerations of Alliance
security interests and the debates about how best to handle these.

9% Taking all these considerations into account, we believe the
present Paper provides the right material for reaching a clear
and consistent British position. We strongly endorse its conclusions

and recommendations and look forward to discussing it soon. We
hope that the results of these discussions will indicate the best

way in which we can approach the undoubtedly complex problems of

handling these issues in our own and Alliance security and political

interests.

10. Copies of this minute and the attachment go to the Lord
President of the Council, the Chancellor of the Exchequer and Sir

Robert Armstrong.

October 1984
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BALLISTIC MISSILE DEFENCE (BMD): IMPLICATIONS FOR UK POLICY
TOWARDS THE US STRATEGIC DEFENCE INITIATIVE (SDI)

SUMMARY OF INTERIM REPORT BY OFFICIALS

1. Introduction. Since President Reagan's "Star Wars" speech

of March 1983, US work and public interest 1n Ballistic Missile

Defence (BMD) has accelerated. There have been increased intra-Alliance
consultations. The present report 1s an interim assessment,

providing for decisions on near-term UK policy.

(Paras 1 - 5)

2 e Comprehensive BMD. The US envisage a leakproof multi-layered
system of BMD, using a variety of methods including new technologles
and space-based components. Only ballistic missiles are covered

by the SDI, other nuclear systems would remain, at least initially,
unaffected. Arguments expressed in favour include: ethical 7

L Yo P B

merit; popularity with US public opinion; enhanced US guarantee
i e
't Europe, strengthening deterrence; incentives s for deep cuts 1in

offensive nuclear systems; damage limitation 1n the event of

deterrence falling; and the need for prudent hedge against equivalent
Soviet efforts. Arguments expressed against include: the project's
technical uncertalnty; the relative ease and cheapness of countermeasures
the probability that numbers of offensive systems would be driven

up, rather than down; the increased risks inherent in the automaticity

of BMD systems; the non-ballistlic nuclear threats which would remain;

and the dangers of destabilisatlon, especially during the transition
from deterrence to defence. 'There are also major arms control

and financial implications (which are addressed seperately below).

(Paras 6 = 10)

R Specific European Concerns. With comprehensive BMD, the top

rung of flexible response would have to depend on alr-breathing
systems and theoretically the strategic balance could be preserved.
But in practice European public and political apprehension would
focus on the risk of the US becomling decoupled from thelr defence
with the nuclear threat to Europe remalning greater than that to
America; the increased risk of war limited to Europe; and the
squeezing of US conventional force levels. Damage 1s thus likely
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to result to Alliance cohesion wlthout real compensating benefit.
Deployment of BMD 1is also likely to have serious implications for

small nuclear powers. .

(Paras 11 - 17)

4. Partial BMD Systems would provide 'leaky' defence and would

be subject to many of the same conslderations as comprehensive BMD.,
It might also lead to a switch to targeting civilian population,

as well as allowlng easler explolitation of gaps in the defence by
of fenslve countermeasures. Agaln offensive forces are likely to

be lncreased, rather than EEEESQQ’ as a result.

(Paras 18 - 21)

B Point or (Limited Area) Defences of key military installations
(including ICBM silos) would be of only limited relevance to

SDI though some of the previous arguments apply. Its specific

merits and drawbacks would require further consideration if
Point Defence rather than comprehensive BMD were to be pursued by
elther side.

(Paras 22 - 24)

6. Financial Implications are impossible to assess precisely,

glven the range of variables. But, clearly, the eventual cost of
a full BMD system would be enormous, perhaps $1000 billion over

say 30 years. The US could afford this, but the expense would cut
into derence and other programmes, particularly conventional
forces. Overall, the diversion of US resources into BMD is
unlikely to be helpful for conventional defence of Europe. The

Soviet Union could if necessary also find the resources for BMD.

(Paras 25 - 30)

T e Arms Control. Risks: significant further BMD development would

require wholesale changes 1n the present arms control regime.
It would tend to undermine the 1972 ABM Treaty (important to
East/West security), worsen wider East/West relations, harm the
prospects for arms control in other areas, make the future of
the NPT more precarious, and increase the danger of a new arms
race. Glven present uncertainties i1t is hard to construct an
arms control regime, but there are arguments in favour of some




limitations even now. Opportunities: Negotiations over BMD
could spread into offensive nuclear systems which might help to

break the present US-Soviet impasse.

(Paras 31 = 40)

8. Special UK Interests. If the SDI provoked increased Soviet
BMD deployments, there could be serious implications for the UK's
national deterrent. Although these might be overcome by means of
a countermeasures programme, BMD considerations may start to affect
the domestic and political debate over Trident. Spaced-based BMD
weapons could threaten satellites and might thus also have effects
on intelligence capabllities. It will be important to handle the
US with care to avoid unnecessary friction and damage to present
co-operation 1n both areas. The implications of the SDI for the
UK economy are unlikely to be helpful. There is also an unclear
future US requirement for BMD bases 1n Europe, incuding perhaps
the UK.

(Paras 41 - 55)

9. Political. The handling of the SDI issue with Americans is

likely to become harder. It is a major elégtion_}ssue. There
1s a need to avold gratultous criticism of US efforts, while
taking clear a position on substance. It will be important to use

Congressional attitudes as a guideline.

(Paras 56 - 58)
10. Conclusions. There are good reasons to doubt that any
comprehensive BMD system could be created, and equal grounds for
sceptlcism that elther comprehensive or partial BMD would be in
British and Western interests. Alliance, financial, arms control
and Trident interests could be damaged rather than furthered as
a result. But there are some grounds for optimism in terms of
the possibilities which exist for an arms control solution.

(Para 59)

11. Recommendations. Summarised in para 60, with suggested

public line to take at Appendix 1.




Annex A: Responses to the SDI Political Background.

Annex B: Technical Aspects of BMD.
Annex C: Comparative US and Soviet BMD achievements and

capabllities..
Annex D: Civil Uses of Outer Space.
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BALLISTIC MISSILE DEFENCE (BMD): IMPLICATIONS FOR POLICY TOWARDS
THE US STRATEGIC DEFENCE INITIATIVE (SDI)

INTERIM REPORT BY OFFICIALS

A. INTRODUCTION

1= In his "Star Wars" speech of 23 March 1983 President Reagan
announced a long-term research and development programme for a
system of Ballistic Missile Defence (BMD) aimed at the "ultimate
goal of eliminating the threat posed by strateglic nuclear missiles",
in order to render them "impotent and obsolete". He emphasised
the link between the vital interests of the US and 1ts Alliles,
and stressed that 1t would be the intention to destroy missiles
before they reached the territory of either. In a message to
the Prime Minister, President Reagan denied any US intention of
retreating into a Fortress America stance, of violating in any
s P —————

way the 1972 ABM Treaty, departing from commitments to Allies,
or seeking a first-strike capability.

2% Work in the US to flesh out the bones of the R&D programme

outlined by the President has continued and intensifled, under
the title of the Strategic Defence Initiative (SDI). The long-

h——-—q

term programme has become a subject of political and technical

controversy 1n the US and, to a lesser extent, 1n Western Europe
and the current state of the debate 1s set out in Annex A. In
summary, public debate within the US has been stimulated first by
the publication, this spring, of officially commissioned studies
on SDI prospects, and then by criticism of the SDI in the press,
1n Congress and among US sclentists. This has contributed to
changes 1n the Admlinistration's own attitudes, including a move
away from the ldea of a comprehenslive, Teakproof defence system

towards“lmpeﬁfeot defence or defence of specific targets; an
increasing emphasis on Soviet activitles as a Jjustification for

the SDI; and, most recently, an acceptance of the need for dialogue
with the Russlans. Allied reactlions have meanwhile been characterised

by increasing concern at the strateglc, political, arms control
and cost 1mplications of the SDI. This has been reflected in
public criticlism of the SDI by French and German Ministers, and
by the French proposals to limit directed-energy weapons.

= fFE
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Gl A team of US officlials visited European caplitals 1n February
in order to brief them on the latest SDI developments; another
briefing for NATO was conducted in July. A further round of
discussion with closest Allies was held in Washington later that
month. There have also been informal contacts, at Minlsterial
and official level, between US representatives and thelr Allies.
Other contacts have included a UK non-paper (reviewed by Ministers)
which was passed to the Americans last December and posed a

series of basic questions.

b, The present Report glves an I1nterim assessment of the developments
in and implications of BMD as far as they can be determined and

1s Intended to enable Ministers to take decisions on HMG policy.
Because 1t appears that the crucial components of a BMD system

would have to be space based, the 1issues covered in this paper

are lnevitably relevant to the long-term question of the militarization
and perhaps eventual control of outer space. This paper does

not, however, directly address the important related toplc of
AnEi-éatellite Weapons (ASATs). These were the subject ofi%nother
recent MOD/FCO paper, and although there is an important overlap
between ASAT and BMD systems, and ASATs might, moreover, prove a
serious g;génsive‘zghntermeasure to a BMD network, the timescales

of the two subjects are very far apart. The Soviets already

possess an operational ASAT and thé—U§ 1s rapidly catching up;

by contrast, comgfghensive BMD systems, 1f ever possible, are at

least two to three decades away. Finally, in order to give a

5bmprehensive treatment of sﬁéce-related 1ssues, a discussion of
the predicted civil uses of Space 1s attached at Annex D to this

paper.

B Throughout the paper, it 1s assumed that the Soviet Union will
~endeavour to keep pace with the US 1n whatever new programmes are
developed.

B. THE COMPREHENSIVE BMD CONCEPT

GENERAL

6. Since the late 1950s the prevention of war between the super-
powers has rested upon the threat of mutual destruction, the key to

- D =
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' which has been the assured survival of sufficlent nuclear forces,

even following an enemy first strike, to inflict a counter-attack

of such destructive proportions as to make an initial attack
worthless and irrational. This situation of potential Mutual

Assured Destruction (MAD) has been recognised since the 1960s,

and was cruclal to the evolution of NATO's flexlble response strategy,
formally adopted by the Alliance in 1967. It was reflected in the

1972 ABM Treaty which placed severe restralnts on defensive systems,
on the grounds that these would cast doubt on the credibility of

second-strike forces and thereby Jeopardise strateglc stabllity.

e The recent development of new technologies has allowed, for
the first time, consideration of the possibllity of comprehensive
or "leakproof" BMD, in distinction to the traditional "limited
area" ABM defence systems covered by the 1972 ABM Treaty and now
deployed round Moscow. Annex B sets out a summary of the technical

aspects - including vulnerability to countermeasures - of the BMD
concept which the Americans are now considering. Their studies
envisage a multi-layered system of defence agalinst ballistic
missiles, comprising the following elements (See Annex B, Figure 1):

a. attack against ballistic mlisslles in thelr boost phase,

when i1t would be desirable and probably essential to neutralise
the overwhelming majority of Soviet offensive ballistic
missiles;

b. interception of subvliving warheads 1n the post-boost

and mld-course phases, picking off those re-entry vehicles

as or after they have separated from the dispensing vehicle;

C. elimination of the remaining warheads 1in thelr terminal

- phase of descent into or just outside the atmosphere on ﬁheir
way towards thelir targets.

Methods for achleving these varlious aims range from current lntercept
capabllities (nuclear or non-nuclear land-based missiles to be
employed in the terminal phase), through conventional or nuclear
warheads employed 1n space in the mid-course and post-boost phases; to

=43
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advanced technology systems - directed energy weapons (DEWs) eg
particle beam or laser - used to attack Soviet missiles 1n their .

crucial boost phase.

8. The Presldent has directed that the US goal should be to
eliminate the threat of balllistic missiles. Most of the present
work 1s belng devoted to the threat from the land-based, long-range
version - the ICBM. There 1s no programme to elimlnate the many

forms of non-ballistic nucleaﬁrthﬁfats such as crulse missiles or

étrateg;c bombers (known as air-breathering systems). The Americans
have suggested that technologles developed for advanced BMD might,

at a later stage, be adopted to combat alr-breathing systems.
This paper does not consider the future vulnerability of air

breathers.

ARGUMENTS EXPRESSED IN FAVOUR

9. Proponents of BMD argue that 1t would have the following
positive features:

Ethical Merit
Successful BMD deployment would mean that weapons rather

that people would be put under threat, popaiatiahs could
be defended rather than avenged, and the increasingly

M 2 e e 21 .

unpopular strategic posture deriving from Mutual Assured

Destruction (MAD) could be replaced by one of Mutual
Assured Survival; e R Al e g

MM ’
Popularity with US Public

It 1s claimed that some US polls have shown up to 80%
support for the BMD concept, and that this will inevitably

translate into eventual political backing by leaders

of both major parties. There 1is likely to be greater
public willingness to spend huge sums of money on strategic
defence rather than on new offensive systems to match the
Soviet bulld-up. SDI may also attract support from

those whose anxletlies about nuclear war would otherwlse
lead them to favour calls for a freeze on the development
and deployment of nuclear weapons;

ol
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Strengthening of the US Guarantee to Europe

American Presidents would no longer have to fear that
strong military support for NATO Europe would, through
escalation, risk the destruction of US cities by ICBMs .
‘It is argued that this would add credibllity to the US
nuclear guarantee. In addition, the technical need to
aéﬁieve inte?ception of as many Soviet missiles as possible
in thelr boost phase means that Europe's securit& would
be enhanced, even if no dedicated terminal defences were
bullt there: US BMD systems would have to attempt to
destroy almost any ballistic missile launched by the

Soviet Union before they could know where it was almed;

-

New Crlsis Management Options

As a deterrent to provocative behaviour in periods of
tension, US Presidents could formally notify unf'riendly
states that the BMD system was being switched over to
automatic, to achleve immediate interception and destruction

L. “— ——n et
of any missile launched from their territory;

—

Strengthening of Deterrence

A fully effective BMD system could nullify the risk of a
disarming first strike by ICB@Q} and thus remove the main
iﬁcentive which has been put forward for a destabilizing

nuclear move;

Damage Limitation if Deterrence Failed
If the increased strategic stability provided by BMD
proved lnsufficient to avert a major East-West nuclear

war, the number of casualties would be much reduced by
ellminating large numbers of warheads. This might also

.prevent .the nuclear winter climatic catastrophe which
some experts predict would occur following an all-out

nuclear exchange;

Incentives for Deep Cuts in Offensive Nuclear Systems
With efffective BMD there would be no need to insure
agalnst a disarming first strike by accumulating large
numbers of ICBMs so that as large a number as possible
would survive. Thus the US and USSR could safely

G
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negotiate large reductions in ICBMs and warheads. In
addition, the decreasing utillty of non-penetrating .
missiles and warheads would loglically encourage both

sides to agree to reduce them, in theory to zero. There
could be scope for greater concessions over verificatlon
since the consequences non-compliance would be less

serious. Even the threat of US BMD deployment could

provide leverage on the Soviet Union to reopen strategic arms
limitation discusslons;

Nullifying the Risk of Accidental Missile Launch

Were nuclear missiles to be launched accldently they

could be destroyed in mid flight, with huge savings 1in human
life and the reduction in risk of war. The importance of

this might increase 1f less technologically competent
states were to acquire nuclear ballistic missiles;

Avoidance of Nuclear Threats by Small Nuclear Powers

With a BMD system a superpower and its allles would not
'have to fear future nuclear blackmall by extremist states
(eg Libya, Iran, Cuba) which managed to acquire a nuclear
warhead and a ballistic missile (eg from an adapted
satellite launcher);

The Need for a Prudent Hedge Against Soviet ABM/BMD Efforts
The Soviet Union has deployed round Moscow the world's

only functioning ABM system and 1s known to be well

advanced in DEWs ahd other researchrfelevant_to BMD .

Although the Russlians have not so far been assessed

to have any ilmmediate plans for evasion of or break-out
from 1972 ABM Treaty limitations, this might rapidly
change. It would be highly destabilising if the US were
to fali behind in any-race to deploy a BMD system as the
Russians are well placed to take the immediate lead;

Improved Monitoring and Verlification of Soviet Compliance

with the 1972 Agreement

By carrying out BMD research the US would galn a better
idea of which Soviet activities might 1indicate violatlon,
or Intention to violate the Treaty;

e it
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Comparative US Advantage 1n thlis Area of Military Competition
US superiority in high technology should mean that the |
Russians would have to dlvert a greater quantity of
particularly scarce resources to compete 1n the BMD

‘field. This would be likely to slow down the expansion

of other Soviet military programmes and handicap the

growth of thelr economy in general;

Achievement of a US Lead 1n 21st Century Weapon Systems and

the Domination of Space

It would be historically unprecedented if, after 50 years
of acceleratiﬂg technical change, the nuclear tipped
ballistic missile were to remain the single unchallengeable

aitimate weapons into the early twenty filrst Centupy. BMD-

relevant technology is likely to be crucial to the key weapons
systems of the future, and the need to deploy it in space
should give the US - and thus the West - an advantage 1n

'&—,
that Increasingly important "High Frontier" area of

military operations and economic compétition. The alternative
could be the inexorable attainment of a "Pax Sovietica",
based on the domination of space, just as the "Pax Britannica"

formerly rested on the control of the High Seas.

L o

ARGUMENTS AGAINST

10. In opposition to BMD, critics have focussed on the following
points:

The Enormous Technlcal Uncertainty of the Project

The sheer size and complexity of the research under-
taking alone equals, in one official US estimate,

8 times that of the Manhattan Project, the original
programme to build the atomlic bomb. The need to ensure,
1f leakproof defence were to be achleved, confidence that
it functioned perfectly first time (inevitably without
ever undergoing a full system test) makes its eventual
success not only highly dubious but the cost involved
qulte enormous. There 1s no evidence to suggest that,
in the face of enemy countermeasures, the awesome
technlcal problems can ever be overcome (Annex B);

= o At
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The Relative Ease and Cheapness of Countermeasures .
The attacker would have a number of optlons to
complicate the defender's task. Agaln, these are
discussed in detall in Annex B, but they would include
new generation rockets with accelerated boost phases;
increased use of chaff and decoys; thermal blinding of
satellite sensors by nuclear explosions Jjust before
launch; insulation and rotation of rockets and re-entry
vehicles to reduce DEW effects; direct ASAT attacks on
orbiting BMD battlestations (including those by prepositioned
orbiting "space mines", and from ground or space-based
DEWs ), and attacks on ground support systems, by saboteurs
or by depressed-~trajectory submarine-launched missiles.
Even grouping ICBM sites in small areas would greatly
lncrease the number of orbiting satellite battlestations
needed to ensure that enough were over the launch sites
at any one time to guarantee boost-phase intercept of
the sufficlient of the ICBMs from the site cluster. It
seems likely that countermeasures could be both highly
effective and cheaper for the attacker to develop and
deploy than a BMD system;

The Rlsk of Saturation by Increased Numbers of Offensive

Systems
A system designed to be near. leakproof against, say,

6000 enemy warheads could be overwhelmed if the other

side were to double 1ts offensive inventory. A large
iIncrease of thils kind, together with a vigorous counter-

measures programme, would be one obvious Soviet response
to US BMD deployment. Figuré_z_of Aﬁnex B shows the
estimated number of US urban fatalities which would
occur with penetration of even small numbers of warheads.

Unacceptable damage would thus almost certainly result
from the minimal "leakage" of even a well-functioning
BMD system;

Increased Dangers of Automatic Response Leading to War

The cruclal ICBM boost phase lasts a maximum of a
few minutes and potentially for a minimum of leqi

T ety P A B S gy,

a—
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than a minute. The most technically efflcient
‘comprehensive BMD system would therefore almost certainly
have to incorporate a halr-trigger response, dependent

upon automatic, computer-driven decisions. A limited
provision for human override before defences were committed

to action might be incorporated, but any resultant delay
would be at the cost of reduced certainty of interception.
‘At best, 1t would probably allow a rapid "yes or no"
response on whether to fire from the BMD's militar&

commander, rather than a considered decision by the
political leadership. Although the primary consequences
of a mistaken decision would be the targeting of enemy
rockets rather than enemy cities and populations, there
would be an risk that, to defeat predicted of fensive
countermeasures, the integrated defence plan would need

to have programmed into 1t pre-emptive attacks at least on

other enemy space systems. With enemy reactions, the

sequence of automatically driven responses could widen
Into a general conflict;

The Danger of Strateglc Destablllsation

Assuming both sides deployed similar BMD systems, the
temptation would be helghtened to indulge in a pre- emptive
first strike at a time of crislis, both against the other
side s BMD system itself and its anti-BMD weapons. A
first strike against what are likely to be relatively
soft targets assoclated with BMD systems, including
satellites, could nullify the effect of the intended
defences, whilst the aggressor remalned confident that
his own defence system would be able to deal with the

surviving forces from the other side. Concelvably

those might be the only clrcumstances under which such

confidence could be achieved.

The Particular Dangers of Transition from Deterrence to Defence

Even 1f a comprehensive defence system proved technically
feasible, the transition to achieving 1t and extending 1t
to Western Europe would take decades. If this were a
negotlated process, guaranteeling continuation of the
central strategic balance, based on good faith and confidence
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between the superpowers, and starting in good time, the
transition problems would theoretically be eased. More '
probably the transitional period would become an era of
increasing international insecurity as one side periodically
became concerned that the other was ahead in the race to
achleve perfect BMD. With historically llkely worst

case assumptions governing the strategy of each, the
temptation to threaten the use of offensive forces whilst®
they remained effective would be increased. The management
of all major East/West crises in this period would accordingly
tend to become more precarious;

Improbability of Accidental Nuclear Release

Accidental nuclear launches by established nuclear
powers have not so far occurred and there 1s no reason

to think that they will be more likely in théﬁ%ﬁéﬁ?ég

Low Likelihood of Ballistic Missile Attack by Future
Nuclear States

Future nuclear weapon states are unlikely to deploy
‘sophisticated delivery systems such as ballistlic missiles,
at least in their first generation of weapons. Clandestine
prepositioning of nuclear devices, or alr dellvery of
primitive bombs, would probably be significantly greater
threats, which would not be lessened by BMD;

The Worldwide Nuclear Threat Itself Would Still Remaln
The superpowebs could also resort to wildespread

clandestine pre-positioned nuclear devices in each others'
territory. Furthermore, although not themselves capable
of a first strike, alr-breathing systems (nuclear-capable
- aircraft and cruise missiles) would remaln largely unaffected
by a BMD system. Alded by developments in Stealth Technblogy,
they could fly low to avold detection and remain effectively
insulated from space-based DEWs by atmospheric absorption
and turbulance. Ballistic missiles in depressed trajectories
as well as nuclear-capable artillery could also continue
to pose threats, depending on technological developments.
A total elimination of the long-range ballistic missile
threat could well lead to a massive 1lncrease in these
T
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other systems, with the concomitant need to develop

_-—_-"-"‘—--.-“.

defences against them. Huge alr defence (AD) systems

would be needed to counter these other threats and the
Russians currently enjoy a clear lead in this area. It
1s not possible at this stage to predict whether the
non-ballistic missile threat could ever be eliminated by
leakproof AD or what the strategic implications of this
would be. (Three probabilities, however, suggest them-
selves: AD of Europe would be more difficult than that

of the US because of the shorter distances and reaction
times; the transitional dangers of pre-emptive attack
would be even greater 1f one side appeared to be achieving
an lmminent total defence against non-ballistlic as well
as ballistlc missile nuclear threats; and, even if both
sldes were eventually able to deploy defences against

all outside nuclear attacks, the risk of conventional war
might thereby be increased);

Stimulation of a New Arms Race

It would plainly be unacceptable for the Soviet Union
'to enjoy a monopoly in research on any defensive or offensive
system. But there 1s a concomitant risk of BMD efforts

on both sides having a synergistlic effect, compelling

both to pursue an arms ;biral which in the end leaves

them no more secure and possibly less so than when they

sta;Eed;

a—

Arms Control

The effects on present and future arms control
arrangements are considered 1n Paras 30-39 below;

No Hard Evidence of Soviet Intention to Break Out of the
1972 ABM Treaty |

Desplte extensive Soviet research into DEWs, and US
clalms of Soviet breaches of the 1972 ABM Treaty, it is
by no means obvious that the Soviets would themselves
choose to precipitate all the problems considered above
by breaking out of the 1972 Treaty;

= T
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SPECIFIC EUROPEAN CONCERNS

GEOGRAPHICAL COVERAGE OF BMD .

11. The US Administration have continually insisted that any
comprehensive BMD system would have to cover not only US territory

and assets but the whole of NATO as well. (They would presumably also
wish to include Japan and other countries dependent upon the US nuclear
umbrella, which, given the Chinese threat, would be an additional
complication). Were such a system not to extend with the same
effectiveness beyond US territory, US Allies would be more exposed

to a continulng balllistic missile threat, in addition to the other
threats identified in para 10(1i) above. This would be likely

since the short flight-times of ballistlic missiles targeted on

Europe would make 1t difficult to deploy the full panoply of defences
against them which might exist to protect the continental US.

EFFECT ON THE US STRATEGIC GUARANTEE

12, NATO's strategy of flexible response rests on three levels of
response in any conflict: non-nuclear warfare, use of short and
Intermedlate-range nuclear weapons, and strateglic employment of
nuclear weapons. Assuming an effective BMD system were in place,
the ultimate deterrent threat would be limlited to air-breathing
(bomber, cruise missile) systems. What impact, strategic and
polltical, would this have on the overall cohesion of the Alliance
and the securlity of Europe?

13. US arguments that BMD would strengthen the US guarantee to
Europe have been set out in para 9(c) above. But, on the other

hand, whether or not leakproof defences against all ballistic
misslles could ever be achleved, US cities would remain significantly
at risk, primarily from alr-breathing systems. The risk might be
lower than at present, but there would have to be a very large
reduction before 1t ceased to be conslidered unacceptable. It is

nct therefore obvious that the crucial willingness of a US President
to risk unprecedented death and destruction to his homeland would

be changed through deployment of a BMD system, whether perfect or
partial. Assuming, as one must, rough superpower symmetry in BMD
development, the technical improvements which progressively plugged
potential BMD leaks, and thus somewhat reduced the millions of
casualties which America could expect in a strateglic nuclear exchange,
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would, as they were matched by the Russlians, simultaneously be
undercutting the effectiveness of the US ballistic missile deterrent.
To the extent that numbers of air-breathing systems were multiplied

on both sldes to compensate, the deterrent balance prevalling

today would persist. In terms of the theoretical balance of strategic
advantage, therefore, 1t can be argued that the security of the US
guarantee to Europe would be neilther enhanced nor undermined by

BMD.,

EUROPEAN REACTIONS AND EFFECTS ON ALLIANCE COHESION

14, But the response of European publics would not be dictated by
cold reasonlng of this kind. They would believe that the balance
of nuclear risk within the Alliance had tilted heavily to favour
the US. Europe would remain exposed to a range of Soviet nuclear
threats (aircraft, nuclear artillery and nuclear-armed cruise and
short-range ballistic missiles); whereas the US would be freed
from 1its 30-year old vulnerability to Soviet ICBM attack. There
would undoubtedly be widespread apprehensions, not necessarily
logically Justified or even internally consistent, that the topmost
rungs of the escalatory ladder were being removed, thus making
.lower-level (conventional and theatre nuclear) conflict more likely
in Europe. There might be a fear that the Russians would be less
deterred than they are today from threatening or embarking upon a
conflict, which they might have greater hopes would remain conventional,
and which thelr numerical superiority at the conventional level
would allow them to win, once the strategic deterrent was limited
to alr-breathing systems. '

15. Paradoxically, Europeans might at the same time become more
worrled that the Americans, imagined to be safe behind their BMD
walls, might be more likely to begin a nuclear exchange at the

" pisk of the wholesale destruction of Europe. INF deployment was
intended to reaffirm the credibility of extended US deterrence,
since the Russlans inslist that use of INF would lead them to
make a strateglc response agalnst the US homeland. If this

were felt to be negated by BMD covering principally the US
(whatever the continuing threat from air-breathing systems),
fears could grow in Europe of a limited nuclear war, confined to
European soll. The net result of all these factors could be to
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exacerbate intra-Alliance tenslons (probably to a greater extent

than the INF decision, which at least developed from a European .
initiative)without real strategic gain, and at the cost of provoking
increased anti-Americanism. In addition, the diversion of American
resources into BMD would tend to reduce those avallable for programmes
of more direct benefilt to European security, such as US in-theatre
conventlional forces (see Paras 28 and 29 below).

—

SOVIET OPPORTUNITIES

16. This situation would present the Soviet Union with many

ropaganda options. They would certainly intensify thelr campailgn
of allegations that the Americans planned to wage limited nuclear
war in Europe while maintaining thelr own homeland as a sanctuary.
They might even enhance the effect by openly offering the US an
arrangement whereby Soviet offensive systems would not be used
against America itself provided that US forward-based systems 1n
Europe were not fired at targets 1n the USSR. Even if such a
Efoposél were vigorously rejected by the US, doubts could linger
in European minds about future US dependability.

EFFECT ON INDEPENDENT NUCLEAR POWERS

17. Even if comprehensive BMD against superpower-sized ballistlic
missile attacks proves in practice to be unattainable, the sheer

size of the resources which might eventually be deployed on
continental scales in pursult of thils goal would be likely to
undermine the credibility off small independent national deterrents
based on ballistic missiles (ie those of the UK, France and China).

In the medium term, if the extreme American proponents of SDI were

to be proven correct in thelr optimism over the speed and effectlveness
with whioh BMD technologies could be 1ntroduoed, and 1f such a pace
oould also be achieved by the Soviet Union, there could be signifioant
“implications for the UK's Trident programme. However for the

reasons discussed in Para 10a and b above, and 1n Annex B, it 1s
probably more reallistic to assume that, 1f necessary at the cost of

an extensive countermeasures programme, UK Trident's abllity to
penetrate Soviet defences could be maintained for the duration of

its planned operational life. (This issue is more fully discussed
in Paras 45 - 48 below). By that stage other delivery systems,

~ 14 -
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such as alr-breathing crulse missiles, may offer alternative prospects
for the next generation of independent national nuclear deterrent.

C. PARTIAL BMD SYSTEMS

INTRODUCTION

18. Given the very large technical uncertainties overhanging the
comprehensive BMD concept, most of its proponents would concede
that perfect "leakproof" defence is unattainable, but argue that

there would still be merit in deploying a partial BMD system.
Possible systems offering partial BMD divide into two categories:

a. Less-Than-Perfect Defence, allowing significant predicted

leakage of attacking warheads;

b. Point (or Limited Area) Defence ie an extensive interception
capabllity against the terminal phase of ballistic missiles
targeted on high value sltes -~ missile silos, other military

- bases, key command/ communications facilities etec - but perhaps
leaving cities unprotected. Multiple point defence systems

of thlis type would exceed the limits of the 1972 ABM Treaty.

LESS-THAN-PERFECT DEFENCE

POSSIBLE ADVANTAGES

19. Proponents of this variant use many of the same arguments as for
comprehensive BMD, with some differences. They claim that such a
defence system would enhance deterrence by reduclng, though not
eliminating, the certainty in the mind of the aggressor that his

~missiles would reach their targets. It would also inhibit the

temptatioh to 1ndulge in pre-emptive or limited nuclear strikes;
1t would contribute to saving human lives; it would help to shape
a possible arms control agreement; it would provide protection
against small accidental missile launches and the forces of minor
nuclear powers; and it would be an essential reaction to current
Soviet efforts in this field.
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DISADVANTAGES

20, Most of the criticism detailed in paras 11 and 14-18 above

applies equally to a less-than-perfect defence. The nuclear

threat would remain; there would be dangers of decoupling Europe

from the US nuclear umbrella; there would be a risk of reduced

political control over decisions which could set off a conflict;

the credibility of the UK national deterrent would be reduced (or, at
least, an potentially expensive countermeasures programme might be
required); and the temptation to launch a disarming first strike, though
lessened, would remain a factor 1n Soviet strategic thinking.

Zls i Tn addltdon:

Proliferation of Offensive Systems

The 1ncentives to increase offensive forces to overwhelm the
defences by ralsing the volume of incoming warheads would
Increase as defences were perceived to be less than fully
effective. Far from contributing to arms control, less-than-
perfect defences are much more likely to lead to a

proliferation of offensive systems. Indeeed in his report to
iy N

Congress in April, Defence Secretary Weinberger explicitly

"acknowledged that "the immediate response" of the Russians

would be "to press ahead with the further expansion and

modernisation of thelr offence systems";

Switch to Counter-Value Targeting

Faced with fairly effective defences of military and other
government targets, the Sovliet Union could well switch
more of 1ts targeting to urban centres. If only between

10 and 50% of thelr warheads aimed at military targets
such as missile sllos were to penetrate US ballistic

missile defence this eould leave a larger number of US
missiles l1ntact on the ground than could be the case at
present. But i1f 10-50% of Soviet warheads aimed against
cilties were to get through, this would remaln a devastating
action in war and therefore an effective threat in peacetime.
According to official US projections, and depending upon

the yleld of warhead used, a 5% leak in US defences

agalnst a 10,000 warhead Soviet attack targeted on cities
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could leave between 30 and 50% (40-60 million) of the US
urban population dead (See Figure 2 of Annex B);

Facilitation of Offensive Countermeasures

Gaps 1in the defences could be increasingly explolted by
effective countermeasures, whose technology would be
developed at an equal or greater pace than the defences
themselves.

POINT (OR LIMITED AREA) DEFENCE

GENERAL

22, Point (or Limited Area) Defence would be a major expansion of
the terminal-phase defence already developed in the 1960s beyond
the right codified in the ABM Treaty to a single such system. It
is strictly speaking a separate issue from the sort of defences
largely based in space which are under consideration 1n the context
of the SDI, but 1t seems desirable, for the sake of completeness,

to set out briefly the advantages and disadvantages of thils concept.

POSSIBLE ADVANTAGES

23. Effective systems of this kind, covering US land-based ICBMs,
would certalnly protect them agalnst a Soviet ballistic missile
first strike. It might also be extended to protect US military

targets and improve the survivability of Command, Communication and
Control (C3) elements. .

DISADVANTAGES

24, Civilian targets such as cities could not be safeguarded in this
way against superpower attack and Point Defence by one side of

even some of its missiles and key military facilities might be
percelved by the other as an attempt to preserve a declisive capability
for nuclear attack. This could helghten concern that the side
deploying Polint Defence might be less deterred from launching a

first strike, secure 1in the knowledge that any of the other side's

of fensive forces which might survive the first strike would be
incapable of mounting a credible retaliatory threat agalnst the
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attacker's remaining offensive forces inside thelr defence areas.
These fears might in turn cause the Russians to try to forestall .
the creatlon of such US defences by fomenting a political crisis in
Europe, or even to consider a pre-emptive first strike themselves.

In addition, powerful arguments against pursuing the deployment of
Poﬁ? or Limited Area Defence include the likely growth in the

number of offensive missiles; increased counter-value targeting;

the remalining irreducible threat to C3; the political implications

of exposure of European military targets to Soviet threat while

the threat to similar US targets was being reduced; the impact on

the credibllity of small national deterrents (see paras U45-48 for

the effect on UK Trident), with the consequent effect upon public
support for thelr maintenance in the countries concerned; and the
lnevitable reopening of the ABM Treaty. Moreover, this first step
towards full-scale BMD would increase the temptation, as the strategic
risks detailled above grew, to move into Epe next stage of less-th?n-

perfect defence.

D. COSTS

UNCERTAINTY AND OVERALL SCALE

25. Many of the components of a potential BMD system are only at
the earliest stages of research; in most cases they have not left
the drawlng board. It will be many years, if ever, before they
can be seen to be effective. This makes an assessment of the

eventual cost more than usually difficult. Estimates provided tb

the US Congress range from $200 billion using current technologiles
(with a $50 billion annual maintenance cost), to $1,000 billion.
The final cost might well be very much more than this. In fact,
1t 1s perhaps harder to estimate in 1984 the total cost of a complete
ABM system of the sort originally envisaged by the President than

1t wOuid have been in 1945 to estimate the current cost of the US
nuclear weapon programme and forces. The variables - types and numbers
of systems, supporting equipment, ancillary technology, etec
- are so wide as to make meaningful assessments at this stage
unrealistic. The only point on which there is a general consensus
1ls that a complete defence system would be prodigiously expensive,
requlring hundreds of billions of dollars; and that it would lnevitably
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effect the Western ablility to support defence expendlture on other

areas.

26. The present Administration proposals for the SDI envlisage
expenditure of $26 billion over Fiscal Years 1985-89; FY 1984
funding came to $1.2 billion. They are seeking $2.0 billion for FY
1985, an increase of 25% over previous projection, but this figure
is subject to proposed cuts by Congress. For FY 1986 they envisage
$3.7 billlion. They have not made available figures for the later years,
but it seems 1nevitable that by the end of this decade at least

$10 billion annually will be required. It can be argued than an
average expenditure of some $5 billion over each of the next five
years 1s not an excessive amount 1n order to demonstrate whether a
real defenslive system 1s feasible. Sucﬂhexpenditure would certainly
behﬁithin the scope of the present trend of US defence budgets
without exerting damaging pressure on other areas. However, the
longer-term implications of thils trend are also important.

LIKELTHOOD OF RESOURCES BEING FOUND

2T. The history of US defence spending suggests that once programmes
have been launched, albelt with minor fundling, successlve Congresses
and Administrations have found 1t very difficult to cancel them.

Given the investment that would have been made by the end of this
decade, including the increased involvement of US 1ndustry, it

cannot be assumed that funding for a continued SDI programme could

then be radically reduced, even 1f thls appeared to be the sensible
course in the light of the résults of the R&D programme. On the

other hand both the scale and political visibility of the SDI programme
wlll be unprecedented. These factors, together with 1ts long

gestation perlod, could therefore put 1t at risk of cancellation or
deferment,_despite the historical record of lesser projects, as a

result of Presidentlal or Congressional reéonsideration of elther

its technical feasibllity or intrinsic politico-strateglic desirabllity:

it would have to survive around 8 presidencies and over 30 Congressional

budget debates before completion. (The Soviet capacity to afford
deployment of a comparable BMD system 1s considered in Annex C).

- 19 -
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EFFECT ON OTHER US DEFENCE PROGRAMMES ._

28. Nevertheless, even i1f the projected cost of a complete defence
system were to run into hundreds of billions of dollars, there is
little doubt that, given sufficiently prolonged and consistent
political will, the US would be able to supply the necessary funding.
(Even if it were to total $1000 billion, this must be seen in the
context of the current annual US Defence Budget of $300 billion and

a llkely timescale of around 30 years.) The key issue 1is the Ilmpact
which such diversion of funds would have on other (especially
conventional) areas of defence spending; and in particular on the

US ability to maintain its present level of support for European
defence. At a time when there are increasing strains on defence
budgets throughout the Western world in order to provide for enhanced
defence at the conventional level, and when these pressures are
affecting national budget deficits especially in the US, there can
be little doubt that an American decision to move substantially

into SDI development will have a much wider impact on the defence

of the West.

29. Throughout the transitional period towards the goal of leak-
proof BMD, the US would need to keep its nuclear offensive forces in

T —

belng; lndeed, the requirement to develop the nuclear triad would

Increase. But the costs of these forces are consliderably less

than those of conventional forces. In the inevitable competition

e e T o T e gy < e e ——__

for resources, nuclear forces (which amount only to about 20% of the

current US Defence Budget) could escape largely unscathed since

they represent the highest US strategic priority. Cuts in conventional
forces might then be needed to accommodate the new SDI demands and

the exlsting resource competition would become even harder to

resolve. Current attitudes 1n Congress towards the US military
'presence in Europe suggest NATO programmes are likely to bear at

least a significant proportion of any cuts. (Notwithstanding presént
Congressional reservations about BMD, this tendency to question the
conventlional force commitment to Europe could paradoxically increase

1f Congress began to judge European attitudes towards the SDI as
unjustifiably hostile.) This point i1s already recognised in Washington,
particularly by the Joint Chiefs, whose reservations about space
defences stem partly from theilr impact on other parts of Pentagon
spending: the Chief's continue to press for all SDI funding to be

governed by a separate non-DOD budget.
Sl onns
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. 30, Three other points are relevant:

a. to the cost of any BMD scheme, whether perfect or
less than perfect, would be added the cost of the anti-
BMD systems which would tend to be developed. A radical
increase 1n the numbers of balllistic missliles agalnst
which the defences were ranged would not, so far as can
be predlcted at this stage, be enormously costly, and
should certainly be cheaper than the BMD system 1itself.
Any move away from the current emphasis on ballistic
missiles towards more alr-breathing systems, such as
bombers and crulse missiles, with corresponding air
defences, would carry new costs of 1ts own. These would
all produce an additional burden on defence spending;

were the Americans and/or the Russians to go for relatively
simple Point or (Limited Area) Defences of their own
strateglc forces, the costs would be correspondingly less.
Defence systems based on present capabllities eg land-based
interceptors with ancillary radars, communications etc,
would not prove an excesslve burden. But as soon as
defences incorporated advanced technology, especially in
terms of space-based systems, there would be a quantum

Jump in the funding requlred;

Any development which led to a significant increase in
Soviet ABM capability could generate considerable costs
for the UK in maintaining the long-term credibility of
Trident. This i1s discussed more fully in paras 45-48
below.

E. ARMS CONTROL FACTORS

CURRENT TREATY ARRANGEMENTS

31. At present military activities in outer space and defences
elsewhere agalinst ballistic missiles are constrained by four major
treaties:
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the 1972 Anti-Ballistic Missile US-Soviet Treaty (as
amended) which allows the deployment around a national .
capltal or at one missile site of a maximum of 100
interceptors, together with associated control radars.

Only the Russians now exploit thilis allowance, by deployling
an ABM system around Moscow;

the 1967 Outer Space Treaty which bans the deployment
in space of nuclear and other mass destruction weapons;

the 1963 Partial Test Ban Treaty which prohibits nuclear
testing 1n space; and

the SALT agreements which ban interference with satellites
designed to monitor compliance with arms control agreements.

32. A full defensive system such as originally envisaged under the
SDI would spell the end of this treaty regime. A Point (or Limited
Area) Defence system, 1e an extension of the present arrangements
allowed under the ABM Treaty, need not be so damaging to the present
corpus of international arrangements. Even so 1t would require
substantial changes in the Treaty 1tself and might prove unnegotiable
with the Russians, resulting in the collapse of the Treaty.

SIGNIFICANCE OF THE 1972 TREATY

33. The ABM Treaty 1s significant in two major respects. It codified
the de facto acceptance by both sides of the principle of mutual
deterrence: le that they would live with the threat agalnst themselves
which stemmed from the negotiated limits on both offensive and
defenslve systems; and that they would not seek radically to shift
the compet;tion into defensive systems. Secondly, the ABM Treaty

represents a significant political achievement in terms of East-West

arms control. Decisions that required the abrogation or a major
amendment of thls keystone could have far-reaching political
consequences in terms of future prospects for East/West relatlons.
The ABM Treaty 1s subject to regular review but, unlike the SALT
agreement 1t will last indefinitely unless terminated by one of the
two partiles.

- 9B
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EFFECT OF SDI ON OTHER ARMS CONTROL ARRANGEMENTS

34, There could also be direct consequences for other areas of arms
control. Development of BMD systems which led to increases rather

than reductions in offensive forces would destroy the basis not only

of the present strateglc arms constraints (SALT I etc), but also damage
the prospects for further limitations. The likely political turbulence
in Europe (discussed in Paras 11-16 above) which could result from BMD
deployment might also complicate the already intractable problems 1in
achleving some agreement with the Russlians on INF.

35. The chances of preserving the Non-Proliferation Treaty (NPT)
arrangements 1nto the next decade and beyond would be Jjeopardilzed,
with non-nuclear Partieg‘igss and less convinced of the good faith
of the nuclear Parties tglﬁg;fil their commitment under the Treaty
ng;éduce nuclear arms. The temptation to the near-nuclear states,
particularly those not Parties to the Treaty, to use thls excuse

to take a domestically popular declsion to acqulre nuclear weapons,

could become lncreasingly irresistible.

CONTROL OF THE OVERALL NUCLEAR BALANCE

36, In announcing the SDI President Reagan made no direct reference
to a complementary arms control approach, which appears not to have
been consldered at the time. Arguablil the.creation of a perfect
fgﬁﬁ_system - the President's declared objective - would 1in any
case render limits on such systems via éﬁhegotiated agreement not
only ﬁﬁnecessary but undesir&ble. However, (as noted in Para 9(h)
above), SDI supporters do claim that defences will contribute to
arms control by making exlisting hig__levels of offensive ballistic
missiles rgggggant and thereby disposable. Pentagon projections
foresee the SDI producing a better climate for arms control in some
' 15-20 years. The counter-arguments - that BMD/SDI will make arms
- cO rder, not easler, by increasing the levels of offensive
. /Systems on both sides - were spelled out in Paras 10(c) and 21(a)’
aboye. Meanwhile, US statements continue to stress that—theSDI
1s belng conducted in compliance with the ABM Treaty and that
there 1s no present intention of breakling or altering it. But
there are lncreasing hints that, 1n the event of the SDI showing
promise, the Treaty will have to be amended before long.
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SECRET UK EYES A




SECRET UK EYES A

37T. At the same time, US officlals have argued that until such _
time as there 1s a clearer plcture of the systems at issue, any .
attempt to construct a potentlial arms control regime would be
premature and indeed frultless. They also indicate that they intend
to declde on options for development of hardware before tackling

the possible arms control options which could then apply to that
hardware. This would not be consistent with the increasingly
emphasised public rationale that US SDI efforts are needed to

counter Soviet activity. In that case, US interests would a priori
be better served by early attempts to close off the prospective
spiral of competition stimulated and led by the Russians, rather

than to chase after them.

38. The further danger remalns, as the history of arms control
efforts demonstrates, that systems are developed in isolation and
that the task of controlling them at a later stage 1s made immeasurably
harder. The deployment in the 1970s of multiple, independently-
targetted re-entry vehicles (MIRVs) 1s a case in point. US reluctance
in 1969-70 to go for constraints, at a time when they led the
Russians in the technology, eventually rebounded on them as the
latter evehtually overtook them and established the present threat

to US ICBMs. There is now a general consensus (which includes Dr
Kissinger) that the short-sighted US approach a decade ago, which
made no provision for an arms control solution until it was almost
too late, proved counter-productive. Given the variables involved,
1t 1s not easy to foresee how best an arms control regime could be
constructed. For that reason further consideration of the current
French proposal for a five-ykar renewable ban on SDI-capable weapons
would seem desirable. An agreement of this kind would act as an
interim measure while the longer-term plcture cleared, and would
prevent irrevocable steps. What 1s known of attitudes in Moscow (see
Annex A, papas 9-13) continues to indicate that the Russians take
seriously the possibility of new controls bn defensive sysfems, and
may well be prepared to negotiate in ernest with the US in this area.

LINKAGE BETWEEN OFFENSIVE AND DEFENSIVE CONTROLS

39. Desplte current Soviet unwillingness to resume any negotiation
similar to the START or INF talks, exchanges on defensive systems would

lnevitably, and within a short space of time, need to address the
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concomitant problems of offensive nuclear forces. The catalyst necessary

to resolve the present impasse in the nuclear negotliations could thereby
be EEEEE?d' (Dr kfésinger has suggested privately that the SDI could
have a certaln value with the Russlans 1in negotiating terms). An
extension of this thesis, which has already won some acceptance among
academics and US officlals, 1s that space talks could be expanded not
only to allow nuclear talks to be resumed but to provide the broader
strategic setting 1n which agreement on asymmetries in both areas could
eventually be reached. In other words, trade-offs could emerge between
Sovliet nuclear forces and future US technological superiority in BMD.
The danger 1n pursulng such a linkage 1s that progress 1n each area could
easily become dependent (or conditioned by either side) on the other.
Opponents of negotiated results 1n one area would be able to block
useful outcomes 1n the other, or could use the other slde's alleged

Intransigence in the first field to Jjustify their own in the second.

40. The Americans have not been slow to see the relevance of this
link, 1n thelr response to the Soviet 29 June proposal. They have
suggested in turn that the September talks 1n Vienna could deal not
only with space 1ssues but with ways 1n which the nuclear negotiations
could be resumed. The immediate Soviet counter-reaction has been
negative. But the link will be potentially important.

F. SPECIAL UK INTERESTS

THE UK AND STRATEGIC NUCLEAR DEFENCE: HISTORICAL BACKGROUND

41, The defence of the UK against any but the most limited nuclear
attack by the Soviet Union has not been a practical proposition
since the mid-1950s. Since then our defence polcy has been based
on the deterrent effect of NATO's abllity to pose a strategic

_threat to the Soviet Unlon, coupled with the ability of the UK's
nationai strateglc force also to pose a credible last-resort deterrent.

42, The credibility of Britain's natlional strateglc deterrent

agalnst Soviet defensive and offensive systems has thus been an 1ssue
of major importance for the UK since the inception of the UK's
strategic deterrent in the 1950s. Our perception of the decreasing
capability of the V bomber force to penetrate Soviet alr defences,
coupled with the increasing vulnerablility of a UK land-based strategic
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deterrent, and the US cancellation of the Skybolt Air-Launched
Ballistic Missile, led to the decision in 1962 to acquire Polaris, .
as the most affordable and efficient way of providing a credible
deterrent with the prospect of a reasonable 1ln-service life.

43, Both the US and USSR devoted considerable resources to ABM
development during the early 60s, leading to clear indications of
Soviet intentions to deploy such a system 1n 1966. The 1972 ABM
Treaty clarified the extent of the problem which Soviet defences
round Moscow would pose to the credlibllity of the UK's Polaris force.
Work already underway on improving Polaris' capability to penetrate
such defences was accordlingly accelerated, and subsequently
developed into the Chevaline project. Thils improved capabillity
became operational in 1982,

44, By the end of the 1970s studlies were underway on the replacement
for Polaris. The continued importance of belng able to threaten
Moscow as the central feature of the UK's deterrence criteria was
confirmed. Gradual improvements 1n the capability of Moscow's ABM
system, and related technological developments glving the prospect

of significant further enhancements to them during the life of the

successor system were significant factors in the decision in 1980

to acqulre Trident, and have remalned major considerations in the
recent Ministerial decisions on the misslile numbers and warhead
configuration to be adopted.

IMPLICATIONS FOR TRIDENT

45, The size of the UK Trident force in terms of the number of
submarines, misslles and warheads will be dictated by HMG's concept

of minimum credible deterrence and the concomitant requirement

that UK national deterrence criteria be met by one SSBN-load of
missiles. Thus,.on current assumptions, 16 UK Trident D5 missiles
each capable of deployling a number of independently targetable re-entry
vehicles, will be able to threaten a prescribed level of damage to the
Soviet homeland in the face of ground-based ABM defences deployed
within the limits of the 1972 ABM Treaty. Our continuing abillity to
meet the criterla 1s however contingent on there being no break-out
from the ABM Treaty which resulted in a significant increase 1in

the number of ground-based ABMs especlally around Moscow. Thus
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_. small nuclear powers such as the UK would be affected not only by
eventual deployment of Soviet space-based BMD but, in the nearer
term, by enlargement of current ABM defences, or early and limited
development and application of new technologies such as ground-based

DEWs .

46, The emergence, during the lifetime of the UK Trident force
(1995-2020), of a Soviet space-based BMD system able to destroy
incoming missiles during thelr boost phase, before re-entry vehlcles
had been dlspersed, and deployed on a scale necessary to match the
full welght of the American strateglic balllistic missile 1nventory
would unarguably have serious implications for UK Trident. A

force as small as our own, acting independently in defence of

wholly national interests, would represent a small fraction of

that necessary elther to swamp Sovliet defences or to explolt effectively
any lnherent "leak" in the system. Opponents of the decision to
acquire Trident have already begun to argue that 1t will be rendered
obsolete by Soviet BMD developments (See Annex A, Para 19). The
extreme and loudly volced technical optimism of certain US SDI
proﬁbnents about the rapld attalnabllity of capable BMD systems

may provide ready arguments for such critics. Whether these views
are Jjustifled or not they are likely, therefore, to form an important
focus of domestic political opposition to the UK Trident programme.

47. But given the uncertainty surrounding the development of
comprehensive BMD systems and thelr likely timescales, Trident 1is
likely to remain the most robust solution to the problem of providing
a successor to the present UK deterrent force. In this context the
JIC recently concluded (JIC(84)2) that "for the moment, the best
assessment that can be made 1s that 1t 1s unlikely that exotic ABM
defence will threaten the credibility of a Trident based deterrent
over the next two or three decades and it may never do so."

It'is worth noting that submarine-launched ballistic missiles

(SLBMs) have distinct advantages over ground-launched systems.

The launch platform is immune to pre-emptive attack; furthermore,
the exact point of launch (and hence the precise missile trajectory
during the boost phase) cannot be determined in advance by the
defences. The time from the first SLBM launch to the last missile
completing the boost phase could be as little as 5 minutes, which
would compound the problem of timely detection and effective reaction
by the defences.
— R
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48. A missile with the range and throw-welght capacity of Trident

D5 offers consliderable scope for the introduction of additional .
countermeasures such as penetrating decoys or manoeuvering re-entry
vehlicles. Such countermeasures could be expensive, even though

thelr costs would be insignificant relative to the scale of 1nvestment
needed for an even moderately effective space-based BMD system.

The cost to the UK of a countermeasures programme would depend

largely upon the degree to which the US was prepared to embark

upon such a project to maintain the effectliveness of 1ts own much
greater Trident force, and to share the results of its work with

the UK. On the other hand 1f it were felt by the Americans that we
were opposing crucilal US interests (among which SDI might come to
renk) continued cooperation over Trident for which we are already
critically dependent on the US, might be Jjeopardised.

IMPLICATIONS FOR UK INTELLIGENCE CAPABILITIES

49. Although research into SDI might not have immediate arms control
implications, any actual deployment of SDI systems in space would be
incompatible with a future Treaty banning ASATs, since weapons capable
of destroying ICBMs would necessarily themselves have a high intrinsic
anti-satellite capabllity. In consequence it 1s very likely that
Soviet countermeasures to SDI would include improved ASATs to

attack the SDI components in orbilt, and that such ASATs could

attack other Western satellites as well, including perhaps those

in high or geosynchronous orblts. Intelligence gathering satellites,
on which the West relies to a greater extent than the Soviet Unilon,
may therefore become more vulrlerable than at present as a result

of SDI, though they would presumably remain intact and available
during the critical warning period leading up to hostilities.

50 As has been stressed in the recent MOD/FCO paper on ASATs, the
UK 15 largely dependent on the US for space-derived Intelligence
and a wide range of technical support. The same factors affecting
US/UK cooperation on Trident could come to influence the extent of
the information flow 1n the intelligence field. The resultant
lmpact on our military capabllity might be serious, and 1t will
thus be doubly important to minimise the probability of any such
UK/US rift by careful handling of any approach to the Americans on
SDI.
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IMPLICATIONS FOR THE UK ECONOMY

51. If the US developed and deployed a full BMD system the sheer
scale of the enterprise (see paras 10(a) and 25-26 above) would be
likely to have significant worldwide economic implications. Its

hugé cost would tendmfgmcompound the probleﬁﬁafﬁfﬁguﬁ§ budgetary
deficit. Industrially, on the other hand, if, as seems llikely,

the SDI remalned an almost exclusively American project, i1t might
glve a huge boost to US technology, especlally in the data-processing
and certaln weapons flelds. Together with various spin-offs in

the civilian sector, thlis could leave US corporations as the sole
suppliers of some of the key weapons of the next century, thus
lncreasing the disparity in production of ultra high value-added
systems within NATO and accentuating intra-Alliance economic strains.
For the UK economy major uncertainties about the scale, nature and
timing of the SDI procurement programme and the degree of involvement
by the UK mean that only the broadest speculations are possible.

52. If the US went ahead with thilis programme on its own but allowed
forelgn participation, UK firms could expect to be involved at

best only as sub-contractors. The extent to which they should
attempt to do thls would primarily be a matter for thelr commerical
Judgement. Our technology base would probably allow us to act as
additional suppliers in a number of areas: eg C3, sensors,
software, components and support for space and ground segments.

The prize of a share in eventual production could be great but

would be likely to be preceded by a lengthy phase when only research
and feasibility studies were'on offer. Firms would also need to
welgh the risks to theilr technology lead in areas where they were

ahead of the US.

53. From a:UK economlic standpoint there would be conflicting
considerations. We would eventually stand to gailn the benefits of
additlional sales to USA, and though the quality and quantity of
work would be largely controlled by US security and industrial
Interests, 1t would nonetheless be likely to contribute to UK
industry's expertise and competitiveness in technologles of key
future military importance. On the other hand the programme would
divert research assets from other programmes, and in particular
those manpower skills 1n software and micro-electronics which are
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already 1n seriously short supply 1n relation to our present milita‘v_
and civil programmes. Some advantages from spin-off to the civil

economy might be gained, but overall the effect would be to increase
the percentage of the UK's highest technology industrial capacity
devoted to military work. This 1s already higher for the UK than
for most of our Allies.

54. If HMG were to become a partner, either with the US or European
countries, to any significant extent in a BMD programme, as certain
lobbylsts have began to propose, a much greater scale of UK investment
especlally in R & D would almost certainly be needed. This would
tend to 1lncrease the size of the UK's total research efforts and
tilt 1ts balance even further towards defence and away from civil
projects. Our share of the high-technology end of BMD business
might be greater (though it would be unlikely to include the most
lucrative and far-reaching components), but the drain on scarce
resources and skills would be correspondingly higher. The adverse
effects on both other military programmes and the development of

the civil economy would seem likely to outwelgh any benefits from

spin-off.

POSSIBLE REQUIREMENT FOR BMD BASES IN THE UK

55. Dr Keyworth, the President's Scilentific Adviser and a
prominent SDI advocate, said in a recent interview that any BMD
system 'i1s likely to require some bases in Europe'. It is unclear
what he meant by this statement but the malin alternatives would
seem to be tracking stations’| communications centres or terminal

defence systems such as interceptor rockets or DEWs. Such a proposal,
if 1t were 1n due course made formally by the US Government, could

ralse political difficulties for HMG. Much would depend upon the
,.prevailing public attitude to the US BMD programme and to US policies
generally. The type of facility would also be 1mportant in the
extent to which 1t might be thought likely to attract Soviet attack
in an attempt to knock out the support systems for the overall BMD

network.

G. POLITICAL HANDLING

56. The politics of the SDI will probably become more tangled.
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The issue 1s likely to be the subject of sharp US debate especlally
during the election campaign. Were a Democrat Presldent to be
elected this November, present US plans would be radically altered.
But 1f President Reagan is re-elected, he may remain personally
committed to the project. Our close links with the US require

that we tread delicately in any criticism of thelr proposals. For
political reasons we must be cautious about treating the project,
whatever the US Administration in power, in a negative and uncon-
structive way, without ideas of our own to offer. We must also
encourage our European partners to steer clear of the same trap.

57T. Apart from the near-term problems that would arise if the
Europeans were seen to be taklng sides on a major campalgn 1issue,
there 1s a continuing risk that the US will counter European
criticisms with the followlng arguments:

(a) for years the intra-Alliance debate on extended
deterrence has cast doubt on the credibility of
the US nuclear umbrella;
with the SDI the US is honestly trying to enhance the
apparent credibility of its commitment to Europe;

the Europeans are still keeping thelir heads 1n the
sand and inslsting on a dangerous status quo.

There are, of course, reasonable answers to all these accusations,

as shown in the analysis above. But 1f Europeans were drawn 1into
pursuing the debate in too ckude or generalised a way, and in particular
bringing their doubt about the US nuclear guarantee too much 1into

the open the effects could be destructlve and could provide an

unwelcome encouragement to neo-isolationist sentiment in the US.

.58, It will therefore be important that the European Allies should

not in future seek to express concerns or criticisms 1n terms

stronger (or less rational or sophisticated) than those voiced by
Ccngress, the US medla or informed opinion. In the SDI debate, as

in the 1960s over ABM, the role of Congress will be crucilal to the
future of the programme. European views should be made clear to

the Congress at the same time as consultations continue with successlve
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Administrations. We should continue to study the scope for practic&_
and realistic UK proposals.

H. CONCLUSIONS

59, From the above analysis a number of conclusions can be drawn;
even though the UK is not in a position to make definitive technical

and political Jjudgements:

(a)

President Reagan's proposal for SDI has ralsed
important and potentially divisive issues for the
Alliance, Western Europe and in particular the UK.

These will have to be addressed in the short term
whether or not SDI is ever implemented;

there is very little chance that, in the face of likely

Soviet countermeasures, a reliable system of leakproof defence
against ballistic missiles, as envisaged 1n President

Reagan's March 1983 speech, can be created;

even if this were possible, the transition period between
the present situation and total BMD would be a time

of potentially grave instability. Nor would such a
defence provide protection against non-ballistic

missliles threats;

BMD systems offering less-than-perfect protection
would be open to the above and other objections, and
would encourage the proliferation of offensive systems
and increased counter-city targeting;

the balance of advantage in Point (or Limited Area)
Defence systems, which strictly speaking are separate from
SDI, would require further analysis should the US

or the Soviet Union move towards thelr deployment;

the likelihood of a large-scale Alr Defence programme
to achlieve a concomitant leakproof defence agalnst
non-ballistic missile threats lies beyond the scope of
this Paper, but may be affected by BMD developments;

a0
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after prodigious expenditure and periods of transitional
strategic instablility, development of BMD could well

leave the fundamental nuclear balance between the US and
Soviet Union unchanged. In theory there might thus be

no effect on the major incentives influencing a US President
to risk US citles in support of America's overseas Allies

and lnterests;

for Europe, on the other hand, the effect of US BMD
deployment might, in the worst case, have far-reaching
consequences for the continued cohesion of the Alliance
and no strategic benefit;

the enormous and increasing cost of BMD over a period of
years 1s likely to have adverse effects on other US
defence programmes, especially for conventional forces, of
more direct importance to UK security concerns;

dramatic expansion of the SDI programme would challenge

a fundamental aspect of US-Soviet relations, with dangerous
consequences in both the arms control fleld and for
East/West relations generally, not least because of the
lnevitable impact on the ABM Treaty;

conversely, early exploration of the arms control possib-
1lities relevant to defensive systems could provide a

way of breaking an expensive spiral of technological
competition and provide a platform for improving US relations
with the Soviet Union, as the ABM Treaty did in 1972.
Concelvably 1t could also create an inducement for the

Soviet Union to end the present impasse in negotiations

on offensive nuclear forces;

BMD developments could, in the longer term, have serious

ilmplications for the UK national deterrent. In military
terms the effects on UK Trident might be sustalnable but

the necessary countermeasures could be expensive. In

any event, political opposition in the UK to the preservation
of thils essential element in UK national defence could well
be strengthened;
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opportunities for British industry to obtain BMD-related work
are 1likely to be few. They would in any case be concentr"*d
in a few already overloaded high-technology sectors. But a
massive US BMD programme could give a competitive advantage
to US industry in some key military and possilbly cilvil
technologies of the next century;

because of our particular dependence on the US for our
Trident programme and for satellite-derived intelligence,
any approach to the Americans on the SDI must be careful
to minimise the possibility of a rift which could have
an impact on our wider military capabllity. On the
other hand Soviet countermeasures against space-based US
BMD could well mean that all satellites would eventually
be put at greater risk;

the SDI has caused friction within the Alliance, and 1s
subject to growing scepticism in the US. Congressional
sentiment appears to be moving against its implementation,

and financial doubts among the US uniformed services

seem to be be growing;

despite the above, the US needs to malntalin, in the form of
a continued research programme, a prudent hedge agalnst
future Soviet BMD developments.

1, RECOMMENDATIONS

60. Ministers are invited:

(a)

to take note of current US plans and intentions and
what is known of Soviet programmes;

to note the arguments expressed for and against continued

development of BMD systems by the superpowers, and at
the same time the particular grounds for UK reservations

about such development;
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to note the positions already adopted by most of our
FEuropean partners, notably the French and Germans;

to agree that serious attention should be devoted to
the apparent balance of advantage to be galned from

practical measures of arms control in the BMD fileld;

to agree to consider further the ways in which the above
reservations could be sultably expressed and arms control
measures further examined, taking care to distinguish
between possible private approaches to the Americans and
other Allies, and potential public positions to be
adopted by HMG;

to encourage the US Administration in the meantime to
continue detalled consultations with thelr Allies,
including further bilateral exchanges with the UK.
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RESPONSES TO THE US SDI

GENERAL

1 President Reagan's March 1983 speech came as a bomb-shell

f the international community and almost all his own senior
gi5}EE?g?\ﬁgfﬂfgggg\fﬁfgagﬂﬁghtagon. At one stroke, without any
consultation of the Allies and with virtually none within the
Administration, he had called for a radical change in strategic
planning and doctrine. He had overturned the politico-military
assumptions which had governed international strategy and Western
defence structures since the early 1960s. Such a dramatic step
was partly the result of the arguments put to the President by a
small group of US sclentists, predicting that in the distant
future systems providing for the sort of defence he advocated
might indeed be feasible. More important, the President himself
on reviewing in January the recommendations from the Joint Chilefs
of Staff for enhancing further the destructive power of US nuclear
forces appears to have recoiled from the seemingly endless spiral
of offensive technolqu. Added to this factor was his understandable
reiuctance to allow the survival of the United States and of the
Western world to depend ultimately on the rationality of a group
of Communist leaders in the Kremlin; and perhaps the innate i

atg}act£SH“Tn the United States of an apparently desirable
technological fix, to dissipate increasingly burdensome political

problems.

THE DEBATE IN THE US

2. - The President's March statement led to immediate critical
comment from Europe, and in large measure from within the United

States. Doubts were expressed about the technical feasibility of
the SDI; 1ts effect upon strategic stabllity; the flnancial
implications; and, in Europe, the implications for the Alllance.
(It has been a notable feature of the US domestic debate since

then that the effects of SDI on the Allies have been largely
ignored). Two weeks later the prestiglous and bipartisan Scowcroft
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Commission released its Report on Strategic Forces which included e
judgement that "no ABM technologies appear to comblne practicallty;
survivability, low cost and technical effectiveness sufficlently to

justify proceeding beyond the stage of technology developments".
Criticism was quick to dle down, partly because the INF deployments
dominated the strateglc scene for the rest of 1983, and partly because
many people still tended to dismiss the SDI as the "Star Wars" fantasy
it had been labelled. As US officials set out thelr own aims 1n a
non-paper passed to the UK: " we seek to minimize near-term negative
reaction to SDI by keeping US discussion of the programme low key and
by providing concerned audiences with information about Soviet activity
in this area". The Administration commissioned two major studies on
SDI prospects; the strategic implications (Hoffman Report) and the
defence technologies avallable (Fletcher Report).

1 With the publication of these two Reports, the debate revived,
stimulated by a spate of renewed criticlism from non-officlal sources
and leaks from within the Administration that the whole SDI concept
was belng re-thought. Two major reports, from the Union of

Concerned Scientists and the Congressional Office of Technology
Assessment (which the DOD are seeking to have withdrawn on the grounds
of alleged technical inaccuracies), argued that the entire initiative
was technically doomed, apart from the strategic drawbacks. While the
creation of an SDI Task Force under General Abrahamson in the Pentagon
in March 1984 underlined the determination of Secretary Weinberger and
at least some of hils senior colleagues that the initiative should be
taken seriously, scepticism began to be more strongly reflected in the

attitude taken within Congress.

4, At this stage Congressional doubts about the SDI are concentrated
on the technlical, strategic and financial aspects; little has so far
been heard from the Hill about the impact on the Alliance. In contrast
to its role during the strateglc arguments of the late 1970s, Congress
can now occupy a key position in_thé SDI debate. In the case of the
former, the systems concerned were largely already developed and
deployed, with the result that the chief leverage of Congress - control
of the purse strings - was not effective. However in the case of the
SDI, as with the MX development, Congress can exert a potent 1nfluence,
possessing the abllity to control the pace at which the Administration
move down the development road, 1f at all. In other words, Congress
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can now replay, in terms of influence, the role 1t adopted during
the previous ABM debate which began in the mid-1960s; and Dr
Henry Kissinger recently told the Forelgn Secretary that in his
view Congress would most probably kill the SDI.

55 These cross-currents of debate over the past 18 months have
produced changes 1n the Administration's own attitudes, and public
statements about the SDI. One point has, however, remalned
unaltered: the Preslident's 1lnsistence that the SDI represents
only a research and development effort, and that no decisions can
or will be taken on the next stages until some years have passed.
Meanwhile whatever 1s done will continue to be fully consistent
with US obligations under the 1972 ABM Treaty.

6. In hls speech the President acknowledged that "it may never

be possible to achieve these aims" (of perfect defence). The

ma jor change has been 1n a wider acceptance within his Administration
that a totally leak-proof system of defences may never be achievable.
As the technlcal obstacles to approaching this goal, let alone
achleving 1t, have become clearer, US officials have begun to

talk 1n terms of the SDI producing a partial defence of US targets
against Soviet ballistic missiles. The argument has begun to

shift away from the implications of total defence towards the
traditional arguments, widely debated in the 1960s, about the

impact of partial defences (eg for missile silos) on strategic
stability.

7. Another change in the Administrations's approach is reflected
In the increasing emphaslis on Soviet efforts in this fileld as the

justification for the US enhanced research programme. It is
stfiking that at the time of his March speech, which was largely
devoted to criticism of increased Soviet military efforts, the

. President made rio mention of Soviet work on BMD. This argument
W haak

to justify the SDI only began to be developea in the autumn of
1983, as the Administration came under increasing criticism for
pursuing their own programme. By February 1984 US officials were
emphaslzing that Soviet efforts alone were sufficient Jjustification
for the US continuing to pursue the SDI. The position 1s to some
extent accepted even by thelr critlics, who believe in the light

of what 1s known about the Soviet programmes that the US cannot
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sensibly refrain from pursulng some sort of efforts of thelr own .
as a prudent hedge agalnst a sudden Soviet breakthrough. Within

the Administration, however, there is little disposition to accept
that just such an argument could be advanced with equal justifica-
tion by proponents in Moscow of defence systems. The advantages

of theh"prudent hedge" are so far seen as applicable to the US alone.

i

——

8 . A further twist in the political debate in Washington has been
the increasingly willingness, (albelt grudging on the part of some

of ficials) of the Administration to accept that some sort of dialogue
wlith the Russians on this area can be pursued. Shortly after the
March 1983 speech the Russians had privately offered talks between
scientists on BMD research. The US had accepted these, provided these
were held on a government-to-governement basis. But it was not until
May 1984 (in a speech by Secretary Shultz) that the Administration
went on the record as prepared to conduct such a dialogue. The 31 May
NATO communique recorded (largely as a result of FRG inslstence)

the welcome given by the Allies to thils "willingness of the United
States to discuss with the Soviet Union research programmes on
strategic defence". However, they continued to reslist the long-
standing Soviet proposals for formal negotiations on a treaty to

ban the use of force in outer space and especially anti-satellite
systems (ASATs), untlil they gave a swift and positive response

to the Soviet proposal of 29 June for discussions 1n Vienna 1n
September to cover all issues of militarisation of space, including
both ASATs and anti-missile defences. The stage 1s now set for

the next move in this hesitant dialogue, desplite lingering doubts
among some in Washington about the desirability of such a process.

SOVIET RESPONSES

9. In their public position the Russlans have come a long way

from‘l967-when Mr Kosygin stated that "the defensive systems

which prevent attack are not the cause of the arms race but

constitute a factor preventing the death of people - maybe an anti-
missile system is more expensive than an offensive system, but 1t
is designed not to kill people but to preserve human lives."

(This statement 1s close to the position now belng advocated by
some in Washington, but disavowed by official US statements).
Despite having closed the ABM race in 1972 with a single deployment
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of systems around Moscow, the Russians have contlnued research
(as permitted) into defensive technology. In recent briefings
for the Allies, US officlals have hinted at far-reachlng Sovilet
gains. UK assessments are less conclusive, and the evidence for
UQ claims has yet to be fully established. The extent of Soviet
progress in this field is more fully assessed in Annex C.

10. Expressions of Soviet concern at the increasing milltary
competition in space has however become more vocal. As the

Forelgn Secretary said on his return from Moscow_Zn Ju%x, 1t 1s
possible to "detect in thelir minds a real anxiety about arms 1n
outer space ... and an element of seriousness 1n what they saf“.
Their own crude ASAT capability will shortly be outstripped by a
more sophisticated US system. The history of the development of

both ec¢ivil and military capabllities 1n space suggests that 1n

any technology-based competition there must be a risk that they will be
outstripped by the Americans. It wlill not however be a race 1n

the classic sense, Just as the development of nuclear arms reflects
competition and confrontation but not a race. In nelther case

is there likely to be an ultimate winner who, on reaching the
finishing line, will have nullified all the efforts of his opponents.
In the'case of space systems, as nuclear arms, even 1f the Russlans
were to lag behind the Americans it is inconceivable that they

would drop out of the competitlion altogether. And the history

of MIRV development suggests that the technological edge of the

US may well turn out to be less decisive than originally supposed.

11. Given these concerns it' is not surprising that for the past
three years the Russians have actively pressed for negotiations

on new agreements limiting military deployments in space. These
have been heavily slanted in the direction of Soviet interests,
designed to rest upon unverifiable declarations and to foreclose
military.options which the Russians have either developed themselves
already (in the case of ASATs) or in areas where they fear US
superiority (as in the case of the Shuttle). The Soviet draft
Treaties in 1981 and 1983, proposing severe restraints on anti-
satellite systems and wlder provisions for banning the use of

force in space, have been the basls for the Soviet public platform.
In recent months President Chernenko and a host of Soviet senilor

of ficlals and commentators have harped upon the need to avold the
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militarisation of outer space, and have found an international .
response to this theme. The 29 June proposal 1s the latest and mos’
comprehensive offer to seek ways to close off the military competition
in space. The Soviet leaders no doubt see the SDI as a readily
avallable and attractive propaganda stick with which to beat
Washington; thlis became evident during the Forelgn Secretary's visit

to Moscow 1n July. But they may have misjudged its potential, and
thelr ablility to explolt it in the face of a skilful US response.

12, This approach need not on the other hand conceal genulne
anxleties felt by Soviet leaders, on the grounds of self-interest
alone, about the ultimate outcome of current US efforts. A
Soviet study passed privately to UK officlals last October set
out 1n conslderable detall the concerns, ostenslibly felt by
Soviet sclentists, at the strateglic, political and financial
implications of the SDI.

13. For the Russlans, the SDI represents a major challenge. At
worst 1t could strike at the heart of thelr only real c¢laim to
superpower status. It would challenge thelr abllity to find the
necessary resources to malntain thelir status. The Russians will

do what is necessary, but at great cost given the relative silzes

of the two economies and the less well developed Soviet technological
base. It 1s also a severe challenge to a central aspect of US/Soviet
relations enshrined in the 1972 Mutual Relations Agreement: '"The
prerequlsites for maintaining and strengthening peaceful relations
between the USSR and USA are the recognition of the security
interests of the parties based on the principle of equality and

the renunciation of the use or threat of force."

WESTERN EUROPE

lﬁ; The initial reaction in Western Europe to the President's
March 1983 statement was irritation at the fallure even to attempt

consultation before launching such a dramatic and far-reaching
initilative and some 1ncredulity that the Administration could
seriously intend to move down this path. Since then, reaction

to the President's plans throughout the rest of NATO has become
increasingly critical and vocal. The FRG Government, with Woerner
and Genscher in the lead, have made no secret elther in private
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or 1n public of thelr antagonism to the SDI. The French have

also opposed US plans. They launched publicly (and without

prior consultation) in June at the Geneva Conference on Disarmament
(CD) a range of proposals for outer space arms control which
included a renewable five-year ban on the development, testing

and deployment of any directed energy weapons.

15. Other Allies have adopted much the same approach, criticising
defence systems as potentially decoupling, destabilising,
destructive of previous and still valid arms control agreements,
and financially crippling. There seems to be a growing sentiment
within the Ten that the Community as such should establish its

own position towards arms control in outer space; by lmplication,
this would differ from the present US approéggt The French are
also talking (despite the obvious difficulties this would ralse
for Alliance cohesion) about a revived WEU adopting space issues
as one of the major subjects for its new range of discussions.ﬁ
Bnly the Japanese have been relatively equivocal in theilr attitude

towards tﬂé Us pIans an approach dictated perhaps by an interest

in the 1ndustrial possibilities which a fully developed SDI may
produce for Japanese industry, but perhaps more by a reluotanoe

to oppose the Americans on a key securlty 1issue.

o

16. Despite US commitment to consultation within the Alliance

and two briefings given to NATO, this has until recently been sparse
and unsatisfactory. Prior to the ABM Treaty, senior UK and US o
of ficials held wlde-ranging formal discussions in the mid-1960s
atout BMD issues. (The records of these exchanges are available

1f required; they indicate the wide range of subjects covered, the

depth of UK concerns, and the similarity between the issues

under debate twenty years ago and at present.) There has until
now been no similar offer from the US side this time, but

the Administration are apparently beginning to recognize the need
to take at least thelr closest Allies into their confidence.

The latest discussions, in Washington on 17/18 July, showed signs
of developling into the sort of continuing dialogue which the
Allles are seeking.

17. In the rest of the world, the space debate has yet to make
much impact. At the Geneva CD and at the UN the Russians and the
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radical non-aligned have won a number of easy but unimportant .__
propaganda victories. At the 1983 General Assembly, 126 countries
voted for a resolution calling for negotiations on space arms
control, including ASATs; the only country to vote agalnst was

the US, and the only one to abstain (for reasons of solidarity
with the US) was the UK. The non-aligned, insofar as they
participate in the debate, favour a radical approach, namely the
entire demilitarisation of outer space, a position they (and the
Russians) advocate both in disarmament talks and in the UN meetings
on the peaceful use of space. So far they have not been prepared
to accept that this is totally unrealistic approach. In any

case, thelr contribution to the real debate, as 1n the past, is
unlikely to be substantial.

THE UNITED KINGDOM

18. HMG has welcomed in the NATO ministerial communique of May
1984 US-Soviet contacts on strategic defence and later the US
acceptance of the Soviet proposal of 29 June on outer space arms
control talks. HMG have not provided detailed comments in public
on the SDI. Ministers have underlined our wish to conduct a
serious study of all the issues; and on 28 June thls year the
Prime Minister confirmed in a Written Answer that "we remain
anxious to prevent an arms race in outer space"., The Foreign
Secretary has welcomed the US response to the Soviet proposal
for talks in Vienna, and urged the need for these to begin.

In a speech at the Guildhall on 11 July, the Prime Minister
spoke of "the new and urgent challenge of arms control in outer

space" and the need to prevent space becomling a "new and terrible
theatre of war" through "negotiation and mutual restraint".

19. The public debate in the UK has followed lines similar to

that in Western: Europe. . The ggnebal approach in the media has
echoed the words of the "Daily Telegraph" (21 June): "The SDI is
an lrresponsible and wasteful chimera which, as an answer to the

dilemma of nuclear vulnerability, is on a par with the solution
of fered by the unilateral disarmers". Most informed opinion in
this country, political and scientific, tends to dispute official
US claims and arguments. There 1s growing interest in the range:
of 1ssues within Parliament, with a number of MPs on both sides
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of the House questioning US intentlons. The Select Committee on
Defence, in its Report on the 1984 White Paper, drew attention to
the potentlal abllity of a defence system to negate the UK deterrent

based on Trident; other MPs have expressed similar disquilet.
The Report expressed a preference for further international
agreements in thls area to replace superpower competition; and
1t urged the Government to make thelr concern known before the
US Administration took any irrevocable decisions. Opposition

parties, like the Democrats in the US, are committed to seekiling
"an end to the arms race in outer space" and are against the
deployment of BMD.,
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ANNEX B

BALLISTIC MISSILE DEFENCE (BMD) - TECHNICAL ASPECTS

A. INTRODUCTION .

| In the past there have been no wholly affective teohnioal
means of defendling agalnst a strategio ballistic missile attaek

M_

and strateglc deterrence concepts have been based on the over-

whelming advantages of an attacker and the concept of mutual
assured destruction. ABM systems such as that currently deployed
around Moscow would have some effectiveness agalnst a limited
attack but would almost certainly be very "leaky" and, in any
case, unable to cope with the massive attack which could be
mounted by a superpower. Although improved defences can be
obtained by moving to layered defences (exemplified by the
5evelopment of a two-layer defence e}ound Moscow) to increase the

number of opportunities for intercepting an incoming warhead and
hence reduced "leakiness", or by increasing the number of ABMs
(which would breach the existing ABM Treaty) the attacker could
readlly restore his advantage by the application of exlsting or
feasible technolgles to provide improved penetration, and also by
increasing the sheer number of warheads.

B. NEW DEVELOPMENTS

2. In recent years there have been marked advances in the

development of directed energy devices such as lasers, partiﬂularly

in power levels, which have moved them on from being merely

ipteresting and useful devices 1n science and technology to the
potential for forming the basis of weapon systems - so-called

directed energy weapons (DEWs) - for use in all theatres of war

iﬁcluding space., In priﬁ%iple 1t 1s now feasible to consider
seriously the use of DEWs to destroy or disable strategic Ballistic
missiles or thelr dispersed re-entry vehicles at very long ranges,

perhaps up to several thousand kilometres. The totally different
characteristics of DEWs compared to those of "traditional" ABMs

P--'-‘-'\

have allowed a fresh look at the problem of providing effective
defenne against strategin ballistic missiles and the "Star Wars"

speech by President Reagan on 23 March 1983 has served to intensify
studies in this area. A number of quite detailed technical

—
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studies, official and unofflcial have been carried out in the US .
and the essential arguments and conclusions have been published
openly. Figure 1 shows schematlcally the type of comprehensive

BMD system which seems to be emerging as feasible.

C. CONTINUING LIMITATIONS OF BMD

3 It should however be emphasised that, while the new technologiles
considered below may now begin to bring defences against ICBMs to
the verge of feasibility, other nuclear delivery means such as
alr-breathing systems (cruise missiles and bombers), depressed-
trajectory ballistic missiles, and nuclear artillery will remain
~difficult or impossinle to oounter.;itn_;e;taint§t This 1s

‘because of factors like short flight time, atmospherio attenuation

of DEW effects, and new "stealth" technologies. Nor could a fully
e e TP

functioning SDI system provide protection against possible low-
technology ‘nuclear blackmail through devices hidden in embassies,
IS

—
terrorlst—sare houses, or ships in harbour.

S g

m— — - -
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DIRECTED ENERGY WEAPONS (DEW)

4. A directed energy weapon essentially consists of a narrow,
nearly parallel, beam of pulsed or continuous electromagnetic

gadiation or atomic particles whichrean deliver concentrated and

danaging energy to a target over long ranges 1in space at or near
the veloclity of light (300,000 km/sec). The effective range is
limited by the inevitable divergence of the beam causing energy

concentration to fall off wifth distance. Within the atmosphere
effects of attentuation and distortion markedly reduce DEW

—

performance.
/—-

-

Bie Three main types of DEW have potential application to BMD.

a. A laser provides an intense-focussed beam of electromagnetic
radlation in the form of ultraviolet, visible or infra-red

light. Laser beams can damage boosters in two ways, either
by applying power for sufficient time to burn through the
missile skin or by hitting the target with a very high energy
pulse to cause shock damage. A special case is the x-ray

laser, now In Its Infancy, which uses the concept of generating

—
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from a nuclear explosion a directed single pulse which could
rom n RELAT P 25 p

be very damaging by means of the impulse imparted at the target.

—

—

b. A particle beam 1s formed by accelerating charged
particles to velocities approaching the velocity of light by
means of high voltage flelds. Charged particle beams have
unsat%sfactory ghanggteristics forvdirect use as damagg
weapons because of charge repulsion (causing divergence) and
bending by the Earth's magnetic field. However by "charge
stripping" a charged particle beam can be converted to a
neutral particle beam having the required characteristics. A
ggécial case 1s an electron beam which, although charged,
does have some pétential for éﬁéhort—range DEW eg for ground-
based terminal defence. Particle beam weapons would cause
démage to the taréet by a varlety of mechanisms rangling

£ rom disruption of electronic components at lower levels of

energy deposition to melting of structures at high levels.

Ce In a radiofrequency weapon the power from a microwave
source would be directed on to the target by a large radar-
like antenna. However, the energy cgnnot be concentrated to
the same extent as with lasers and particle beams, and would
only be of use for damaging electronic systems. This, though,
might in itself be an effective means of disabling a ballistic

missile.

KINETIC ENERGY WEAPONS (KEWs)

6. The high-veloclty kinetic energy projectile, a well proven
concept, 1s capable of development to even higher velocities, say up
to 200 km/sec by means of electric rail guns. This velocity is
still relatlvely slow compared to that of light, and KEWs would
.'therefobe haVe'a restricted range of interception for the boost
phase (see para 8 below for the impoftance of this). KEWs may,
however, have greater potential for mid-course intercept 1if
fired from satellites. Some form of terminal guidance would
probably be required and this could be provided only for relatively
large and therefore slow projectiles. A direct KEW impact would
produce an almost certain kill whatever the size of projectile.
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OVERALL CONCEPT

T The SDI goal 1s to eliminate the threat posed by nuclear
ballistic missiles. It has been generally accepted that this

could not be achleved by relyling on interceptions during only one

of the four phases of flight (see Figure 1). ‘An effective defence
"would need to be based on 1ﬁ;erception during several phases with
leakage being cumulatively reducga at each staget‘ Thus an integrated
BMD system co&id well involve a combinaEipn of space and groundggased
DEWs and more tradltional ABMs. For example, during the boost

phase, while the missile was in the upper atmosphere and entering

the space environment, space-based DEWs could be used to attack 1t
(Stage 1 in Figure 1). DEWs or missiles could then be used for
pg§t—boost or mid-course 1nterception 1n space of the missille

"bus" or any of 1ts re—entrvaehicles which had already been dlispersed
(Stage 2 and 3 in PFigure 1). Later ground-based DEWs or ABMs

could be used to attack re-entry v;hicles or other threatﬁbodies

in the upper atmosphere, or lower down as last moment Point Defence
of selected targets, eg missile launchers (Stage 4 in Figure 1).
There would be a minimum heigpt (a few kilometres) of useful intercept
foEﬂBrotectigg"soft" targets such as clties because incoming
Re-entry Vehicles (ﬁVs) might be "salvaged fused" so that their
warheads wouia detonate on interception.

p—— e

IMPORTANCE OF BOOST-PHASE INTERCEPT

8. The greatest potential For effective defence 1s in the
destruction of the missile during the boost phase as thilis would,

at one interception, remove all the nuclear-armed RVs and associated
penetration aids which at later stages in the flight could
constitute up to hundreds of credible threats each warranting
sepabate interception. The Infra-Red signature of the rocket

boosters also proviges an exc%ptionally clear target for the BMD
sensors toﬁbick upns Preliﬁinary research for the SDI haé therefore
hiéhlightedﬁfhe importance of DEWs as the only weapons realistically
capable of achlieving boost-phase 1lnterception.

e ———

———y
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D. ELEMENTS OF A BOOST-PHASE INTERCEPT SYSTEM

9. For boost-phase interception 1t 1s clear that the defensilve
system must be stationed in space in order to have a line-of-

sight to the ballistic missile during the early stage of flight
and to be capable of rapid response. It follows that the defensive

system would need to use satellites, of which a sufficient number

would have to be arranged to pﬁavide an adequate potential
intercept capablllity over ballistic mlisslile launch sites at all
times. The number of satellite battle stations thus requilred
would depend on the effective range of their DEWs. At the extreme,
a small number of geostationary satellitées could be used but these

would necessarily involve a minimum range of about 36,000 kilometres -
probably much too great for effective DEWs. It has also been suggested
that 1t might be possible to station laser beam weapon generators

on the ground, and redirect thelr beams on to thelr targets by

mirrors in space. This, though, would introduce additional

problems caused by atmospheric effects on beam propagation, and

would still require a large part of the system, eg sensors, re-
directing mirrors and control mechanisms, to be satellite-mounted.

10. Other key elements of a defensive system include the following:

a . Survelllance and target sensing/acquisition/tracking.
The basis for the detection of the launch of a strategic
ballistic missile could be sensing of the very hot rocket
exhausts. However, much more preclse methods would be
required to define the missile positions sufficiently
accurately to intercept with a DEW. Survelllance monitors
could be stationed independently of the DEW satellites and

might be mounted in geostationary satellites.

.b. Alming and Pointing the DEW. The DEW beam must be
exceptionally stable 1f there i1s to be successful interceptlion.

Furthermore, even for a beam travelling at the speed of light,

the missile target would move a significant distance dﬁringﬁ

the time of passage of the beam, so the beam would need to
be pdinted at the correct distance ahead of the target and

to bé kept on target by "panning", eg about 10 metres at

a range of 1000 km, at the correct angular velocity fér

-

==

=00
CONFIDENTIAL




CONFIDENTIAL

sufficient time to inflict lethal damage. It would also be
necessary to lncorporate means of correcting errors 1in .
alming and pointing. The accuracy and stablility requirements
represent a most severe technical challenge, particularly

if, as 1is likely, the DEW would need to be capable of switchlng
rapldly from one target to the next.

Gle Confirmation of Kill. It could be a very difficult problem
to detect to what extent, 1f any, the target missile had been
"wounded" and whether the damage was lethal, at least until it

-
was too late to re-attack during the bg%st phase. Thlis could be
an lmportant aspect where the damage could be too subtle, eg

to 1nternal electronics, to be readlly observable from outside.

Qs Power Sources. All SDI concepts involve the rapild
generation of chemical, electrical or nuolear energy on

e A e i
command. The very large amounts of dirented energy required,
often by relatively inefficient conversion processes, could
lead to correspondingly large power sources (including fuel
requirements of several tons), probaBly much heavier than any

single satellite that has yet been launched.
e —————————— S ——————

e, Reliabllity. Most of the defensive system, especlally

those elements based in space, would need to be passive,
perhaps for many years, and yet able to move lmmediately into
action on demand. This situation presents enormous problems
of rellability and its assurance.

f. Survivabllity. The defensive system would need to be

survivable in face of possible pre-emptive attacks by an

énemy. Given the range of threats, including the use of
anti-satellite weapons, 1t could be extremely difficult or

impossible to provide assurance of survivability.

g . Battle Management. Automated management would have to

ensure effective functioning of a enormously complex

defensive system involving a multiplicity of sensors, weapons,
targets, decoys, threats, and communication channels. It
would have to provide complete confidence, in advance, that
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it would operate effectively when needed "for real" even
though no full "dress rehears%i" would ever have been
possible. This unparalleled software generation and validation

task presents perhaps the greatest obstacle to the achlevement

of an effective operational system.

COUNTERMEASURES

11. In considering the potential of new technologles to provide

improved BMD systems 1t 1s necessary to give equal attention to
potential technologlies available for providing effective

countermeasures.

ACTIVE COUNTERMEASURES

12. These would involve direct attacks on the BMD system 1tself.
Satellites are very vulnerable to attack and, in general, any
srace-based BMD sub-system would be difficult to protect agalinst

ASATs, especially as they would have to lnclude 1nherently soft

elements such as sensors and mirrors. Pre-emptive nuclear bursts

in space could produce widespread damage to sensors and communications.
Ground-based elements would be vulnerable to attack by sabotage and

by non-ICBM strategic dellvery systems, eg crulse missiles and
submarine-launched ballistic missiles (SLBMs) on depressed trajectories.

PASSIVE COUNTERMEASURES

13. A number of methods already exist within the capacity of
existing technology, eg completion of boost phase within the
atmosphere (to shorten the time avalilable for BMD interception
during this phase and to use the atmosphere as a shield agailnst
DEWs); rotation of the launch misslile (to spread the deposited
energy of the DEW beam and lower 1ts effect on any point on the
structure), provision of protective coatings to absorb DEW energy
without damage to underlying structure, and deployment of decoys,

ircluding hot flares.

14, Changes to ICBM launch site locations (by construction of
new fixed sites or concerted movements of mobile launchers) could
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also be used to increase the scale of the defender's problems, ‘
Non-geosychronous satellites necessarlly move round the whole of

the earth's surface and cannot sit stationary over a single point
such as an ICBM site. At any glven moment, therefore a continuously
circling network of orbiting battlestations would be need to

provide DEW coverage of all potential launch sites, including the
oceans with their SLBM threat. Regrouping ICBM launchers into a
relatively dense cluster would mean that they would all have to

be countered by the few satellites within range. The DEW filrepower
of the rest of the satellite network would become unavallable at

the crucial moment (in technical terms, the "absentee ratio" would

have worsened). The defence would thus need a large increase 1in
satellite numbers or the capabilities of 1ndlividual satellites to
prevent the numbers of ICBMs being launched simultaneously from
the ICBM cluster overwhelming the BMD system's boost-phase
intercept capabllity.

FEASIBILITY

15. The feasibility of deployling operational BMD systems to meet
the objectives of the SDI depends not on the sclentifilc concepts
themselves, which are founded on well-established physical
principles, but on overcoming the enormous technology gaps which
exist in critical areas, and the further "reactlve" problems
posed by likely anti-BMD countermeasures.

16. To achieve perfect or near-perfect defence agalnst present

levels of deployment of ICBMs alone a BMD system might need to

comprise several hundred satellites, a large proportion carrylng

a DEW and assoclated power supply welghing possibly several
hundred tons. Other satellites would have to carry polnting and
tracking optical systems each of which would need to be larger,
more stable and- more accurately fabricated than the most powerful
land-based astronomical telescopes now in exlstence. Additionally
there would need to be deployed potentially hundreds of thousands
of non-nuclear ABMs and up to a hundred ground-based large radars.
It is unlikely that a fully integrated and functioning system of
this kind could be deployed for another 30-40 years. However,
taking into account the inherent vulnerabllity of a space-based
system to ASATs which, together with all the other possible anti-
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BMD countermeasures would also have had 4 decades to mature, it
seems probable that even then the goal of perfect ballistic
missile defence would remain unobtainable.
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Schematic Representation ol WViuiti-layered Bsallstic iviIssile Derénce Systei
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Elfect of BMD Leakage on U.S. Urban Falalltles

1000 Kilolons
Warheads » * - 500 Kilolons
Warheads

o)
=

5N
QO

< 5% | < 10%
Leakage Leakage

N
o

[y
Qo

i
4

|

9.
w

b

o)

(s
330
-

7))

5

5

&

§

(4

o

500 1000 1500 2000 2500 3000

Number ol Soviel Warheads Surviving

Sourco: Adapted liom Arms Conlrol and Disarmament Agency, U.S. Urban™  Nola: Aimpolnts chosen lo maximize prompl human latalities, Assiimos cur-
Population Vulneratulity (ACDA, 1979), quoled in Carter and Schwarlz, eds.,  renl Soviel ICDM and SLOM wathaad total ol approx. 7500, Assumes U.S.

Ballistic Missilo Delense (Brookings, 1904). urban population ol 131 million, as In 1970 census.

-~




SECRET UK EYES A

ANNEX C

COMPARATIVE US AND: SOVIET BMD ATTAINMENTS AND CAPABILITIES

A THE USA

ABM

ik The 1972 ABM Treaty allowed both the US and USSR each to deploy

up to 100 ABM interceptors elther round the national cabital or an

ICBM field. The Americans chose to defend the ICBMs at Grand
’W€9rks, Nd}th Dakota and built up an ABM complex there based upon

the Safeguard syS?ém. This was, however, deactlivated on grounds
ST“EUBt_errectiveness, soon after becoming operational in 1975,

p—

with the periéeter acqulsition radar remalning in use as an

early warning system. Researchﬁnevertheless continued throughout
the 1970s and égrly 1980s on ABM-related technologies. By early
1983 before the Presidential launching of the SDI, Department of
Defence and Department of Energy (DOE) expenditure of $1.75

billion was already being proposed for FY 1985 in areas such as:

a Infrared (IR) sensors for improved tactical warning of

Nsm————

ICBM attack under the USAF's advanced warning system programme,

b Space-based IR sensor developments under the USAF's
space-based survelllance system programme.

¢ The Defence Advanced Research Projects Agency (DARPA)'s
Talon Gold programme: a space-based experiment to demonstrate
polnting and tracking for space-based DEW concepts.

4 Alrborne optlcal system development as part of the US

Army's BMD programme.

e The Army's Homing Overlay Experiment (HOE) for homing

non-nuclear mid-course interceptors.

f The White Horse neutral particle beam test bed at Los

-~

Alamos.
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¢

g DARPA's ALPHA programme to demonstrate, initially on the

#

ground, a megawatt-class chemical IR laser.

——

h DOE analyses of x-ray laser feasibility.

SD1I

WORK TO DATE

2'e President Reagan's speech of March 1983 led a further 1mpetus

to this work, which was brought together in the integrated Strategilc
Defence Initiative. Two studles on Strategy and Policy (the Hoffman
Report) and Defensive Technologies (the Fletcher Report), were
submitted to the President in October 1983. The Defensive Technologies
study identified critical technical 1issues whiech would have to

be resolved before a decision to move to full-scale development

could be made. These were:

a Boost-Phase and Post-Boost-Phase Vehicle Intercept.

(DEWs were identiflied as the most promising technology for

this crucial task and the determination of their lethality
against 'responsive' targets, which had been specifically
designed to counter them, was given the highest priority of all.)

b Discrimination and tracking of numerous re-entry vehlcles,
decoys, and other material during midcourse and high re-entry.

¢ Survivability of space-based defensive assets when threatened

with nuclear or "mirror-image" weapons.

d Inexpensive interceptors for non-nuclear midcourse and early

re-entry kill. -

e Automated preparation and testing of battle management

sof'tware.

The study also emphasised that to discourage proliferation of
of fensive systems as a 'cheap' counter, the cost of destroying a
warhead would have to be lower than corresponding offensive

C - 2
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system costs, and that this problem was closely tlied to the ability
to discriminate between targets and decoys in all phases.

FUTURE WORK AND TIMESCALE

B The US Government suggests that the implementation of the
SDI should be seen 1n terms of a progressive evolution away from
today's sole dependence for deterrence on nuclear retaliation, in
the following notlional stages, for which the timescales, due to
the huge technical uncertanties involved, are necessarily vague:

a The research phase: The period from the President's
March 23 1983 speech to the early 1990s when a decision on
whether to enter systems development could be made.

b The systems development (or full-scale engineering development)
phase: assumling a decislon to go ahead beginning in the

early 1990s when prototypes of actual defensive system

components are deslgned, bullt, and tested. It would be at

this point (early to mid 1990s) that the US would have

finally to abrogate the 1972 ABM Treaty (provided it had not
already collapsed) 1if they were to begin testing the new

technologies.

¢ The transition phase: of incremental, sequential deployment
of defensive systems. The US intend that each added increment,
in conjunction with effective and survivable offensive systems,

should increase deterrence, and reduce the risk of nuclear

war. During this period, as the US and USSR deploy defences
against ballistic missiles that progressively reduce the

value of such missiles, significant reductions in nuclear ballistic

missiles might be negotiated and implemented.

d The flinal phase: during which deployments of highly effective
multli-phased defensive systems are completed and during which

ballistic missile force levels reach thelr negotiated nadir.
This 1s the goal proposed in the President's March 23, 1983
speech, but seems unllkely to be reached before the first
decade of the next century, if ever.
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B THE SOVIET UNION .

CURRENT ABM SYSTEM

L, The ABM treaty permits each side to deploy up to 100 launchers
1n defence of an ICBM field or the national capltal. The Soviet
Union currently possesses 16 above-ground launchers and 16 silo
launchers as part of the Galosh ABM system around Moscow. Of

these only the above-ground launchers are assessed 65 be operational.
The Galosh sysfém, now 20 yearsjold, was deslgned to counter only
simple threats (ie those without penetration alds such as chaff

or Eécoj@) and, 1n response to the development of more sophisticated
weapons, the Soviet Union 1s developing and deploying the High
Acceleration Vehicle (HAV) designed to counter missiles well

inside the atmosphere. 66 HAV launchers are under construction

and preparation is in hand to start another 2. Deployment of

the HAV will thus give the Soviet Union a total of 100 HAV and
Galosh launchers by 1989 thus giving a limited two-layer defence
system around Moscow. These developments remain within the confines
of the 1972 ABM Treaty and there 1s no hard evidence of a Soviet

intention to abrogate this Treaty.

OVERALL R & D EFFORT

ol The Soviet Unlion appears to be followlng an extensive research
and development programme_WEEEh covers many of the elements
requlred for more advanced multi—layeréﬁ BMD systems, 1n51ud1ng
po§§ible_space-basedﬂETEEEHEET__ﬁgﬁg;E;, there is no evidence of

an intention to deploy an SDI system as such, nor of work on
further ground-based BMD using existing technology. But the
United States estimates that the Soviet Unlon 1s spending in the
order of $1 billion a year on BMD-related directed-energy research

alone. In addition, R &,DQBn space continues at a very high

level and essential developmenté such as large space booster and a
re-usable orbliter are well advanced. R & D on the systems required
to produce a new generation of BMD is, however, in general at

such an early stage so highly vulnerable to the development of
countermeasures, and so subject to unforeseeable technological

development, that 1t 1is impossible to predict 1ts outcome.
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SPACE-BASED BMD DEVELOPMENTS

6. The Soviet Union has tested three types of laser considered
sultable for space=borne BMD_i.e.Léas dynamic, chemical and iodine
lasers. Research programme§’exist on megawatt chemical lasers
and pawer systems for electrically-driven gas lasers. Work on an
X-ray laser based on the radiation from a nuclear explosion is
b?bbably at a much earlier stage. The Soviet Union is well
QEQanced in particIe beam research; wor@_on an accelerator began

iﬁ the 1960s. But while there is some evidence or—testing an
evaluation of a particle beam weapon concept, there is no indication

“that the problems of beam steering and control have been solved.
The Soviets have also been working for ﬁ;ny years on producing
the veryfglgp Epﬁgrs needed for radiofrequency (RF) weapoﬁs, as
a natural extenslon of the development of powerful radars and
Jamming equipment. There 1s however only limited knowledge of
Soviet progress in thils field and the importance they attach

to the development of such weapons.

e The effective use of DEWs as BMD weapons depends on very
high accuracy target tracking and precision pointing of the
beam. The required accuracy of at least 1 microradian (i.e.
within a metre at a range of 1000 kms) 1s at least 10 times
better than the best thought to be achieved by current Soviet
ground-based systems. At present the Soviet Union makes use of
research in the German Democratic Republic on target tracking in

space where the performance aohieved 1s oomparable to that in

the West. Soviet research has concentrated on laser design and
e T,

mirror technology (for the beam directing mirror). The pointing
and tracking experiments carried out so far in the SALYUT 7

spacecraft are, however, far too crude for the requirements of

lasers. 'Together with the problems of compact power supplies |
"and the miniaturization. of commahd and -control systems we belleve
1t will take 20-30 years to produce an operational system, using

exlsting technologles.

3. The Soviet Union has several operational space launch vehicles
but none large enough to put a DEW system 1in space. However new
large space boosters are under development with the payload capacity
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adequate to support a laser weapon programme. One of these 1s ..
assessed to have the ability to 1lift possibly up to 200 tonnes

into low Earth orbit. A re-usable manned orbiter similar to the

US Shuttle is also under development and should be operational

by the late 1980s while a re-usable small space plane has been
tested. The large dimensions and mass of space based BMD weapons
imply fabrication in space. The Soviet Unlon has considerable
experience from its manned space programme, but a vast amount of
additional work would be required to reach a level of expertlise
adequate for assembling and maintaining space-based BMD.

1

GROUND-BASED BMD DEVELOPMENTS

9. The Soviets may be working on ground-based lasers for BMD. A
project which started in the mid 1960's involves an lodine laser

believed to be intended for use agalnst re-entry vehlcles 1in the
terminal phase. Trials on the laser are carried out regularly

at the weapons development centre at Sary Shagan. Particle Beam
Weapons would not be effective as ground-based BMD weapons because

of atmospheric absorption.

C. COMPARISON OF US AND SOVIET BMD CAPABILITIES AND POTENTIAL

TECHNICAL PROGRESS

10, It is impossible to be precise about ﬁhe relatlive status of
the Soviet and United States directed energy weapons programmes
because of the wlde range of potential weapons, the long lead
times assoclated with the larger systems, the early stages reached

in research for space-based BMD applications and, not least, the
different approach to the problem taken by the two sides. In

broad terms, the Soviet Unlon appears to be ahead in the development
of high-pdwer lasers, with the notable exception of chemical -
léSers, while the US 1is more advanced in the development of

pointing and tracking and mirror technologles. In space-based
systems nelther country 1s advanced beyond R&D, but at this early
stage the US has probably progressed further.
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C CAPACITY TO AFFORD DEPLOYMENT

11. American ability to afford deployment of a comprehensive
BMD system is discussed in Paras 25-30 of the maln paper.

12. For the Russians, their BMD R&D programme must already be extremely
expensive in both human and financial resources. Two leading

research establishments are believed to be involved in the development
of space-based lasers and their heavy-1ift launch vehlcles, both
received massive investment during the late 1970's and early

1980's. R&D accounts for 20 per cent of Soviet military expenditure

and was increasing at an average annual rate of 5 per cent between

1970 and 1982, making it the fastest growlng category of military
expenditure; it is not, however, possible to isolate the cost of
individual programmes within the overall R&D budget.

13. The Soviet Union is unlikely to allow cost to restrain its
development of SDI if it percelives the need to match the US

programme . Such a decision would be based on strateglc rather

than financial considerations and the Russians, by thelr construction
of an unparalleled ailr defence and ABM system have already proved
their willingness to divert very considerable resources to limit

the damage which might be inflicted on their homeland, and have
consistently demonstrated the ability and willingness to match US
developments in other flelds. |

14, A greater restralnt than cost alone is likely to be the

demands that a BMD system would place on certain key industries

such as electronics where the United States still enjoys a considerable
advantage over the Soviet Union. There 1s no doubt, however, that

the Soviet Union 1s placing great emphasis on advanced technology

and in developing its industrilal base, partiéularly_in the electronics

1hdustry.

15. While the pace and degree of success in these directions will
be critical to the development of Soviet BMD, there are already
indications that considerable resources are belng allocated to
space systems development, particularly large launch vehlcles

and large orblital platforms, and associated infrastructure.
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In parallel with this effort work has begun on development of

DEW components. Thus the indications are that technical and
industrial resources for a BMD system would be found, although

it 1s unclear what long-term effect the concentration

of resources on this area may have on other parts of the defence
sector. There is no doubt about the damaging effects that having
to devote an even larger slice of the national economy to defence
will have but equally no doubt that the leadership would consider
this the lesser of the two evils 1f the cholce were between
disappointing consumer expectations and keeping up iIn an arms race
in space with the US. Once begun, however, Soviet work on a
full—scale counterpart to the American SDI would probably be

much less subject to internal political change and turbulence
than in the US.
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ANNEX D

. CIVIL USES OF OUTER SPACE

1 The main current and future cilvil uses of outer space are:

Telecommunications.
Broadcasting (direct television broadcasting by satellite).

Remote sensing of the earth and atmosphere.
Scientific research, especlally astronomical observation.

Navigational satellites/search and rescue.
Possible near-term future industrial uses making use of the

microgravity/vacuum environment in orbit.
Speculative longer-term prospects for solar power generation,

space mining operations etec.

A, Telecommunications

2o Satellites, especially in geosynchronous orblt, have been used
increasingly to provide a relatively cheap and flexible means of
communications for telephone, telegraph, data transfer, and
point-to-point television transmissions. Much international telephone
traffic 1s now routed through the International Telecommunications
Satellite Organisation (Intelsat) system and through the Soviet
Bloc's Intersputnik equivalent. Intelsat capaclity 1s also used

for domestic communications especlally in sparsely populated areas,
and there are also domestic telecommunications satellites (eg in
US, Indonesia) and regional ones (Europe); they are being used
increasingly for shorter-distance communications.

St Satellites are, and are expected to remain, largely complementary
wlth submarine cables. Cables are expected to have much 1ncreased
capacities with the introduction of fibre optics, but it is expected
that the growth in civil telecommunications traffic will be such
that there will be increased use'of-both satellite and cable 1n years
to come.

4, Satellites are also used for ship-to-shore telecommunications,

the International Maritime Satellite Organisation (Inmarsat) system.
And there 1s the prospect of increased use of satellites for mobile
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communications eg aircraft and possibly land mobiles (lorries). '

B. Broadcasting

)8 Although sound radio broadcasts can, by using the right

frequencies, cover quite large areas of the globe, television
broadcasts of reasonable quallty need to be transmitted at a

frequency which requires almost line-of-sight between transmitter
and recelving aerial. Direct broadcasting by satellite, in which

the signals are beamed up to a satellite 1n geosynchronous orbit,
and then retransmitted to the selected area on earth, can provide

gcod coverage without many repeater stations, though the viewer
or cable-head receiver needs a speclal dish aerial. This use 1s

just starting but may be expected to grow over the next 10 to 15
years.

C. Remote Sensing of the Earth and Atmosphere

6. By using sensors working on different frequencies of
electromagnetic radiation (not just visible light), remote sensing
of the earth from space (often from lower orbit) can, with suitable

computer analysis of the results, glve a wide variety of information
ranging from meteorological c¢loud cover, sea state etc to indicatlons

of the natural resources in a region, including geological formations,
the likely presence of certaln minerals and the state of crops.

D. Scientific Uses

7. Many astronomical observations can be carried out much better

ir space than on the surface of the earth since the atmosphere 1s
opaque to certain frequencies of radlation and distorts others.

The UK has for example been i1nvolved in an astronomical satellite
‘'which scans the heavens in the infra-red. Scientific studies are

also carried out, from various orbits, of the earth and 1its atmbsphere,
including upper atmosphere conditions. Missions to the Moon, the
other planets and Halley's Comet are also of great lnterest, and

There are also sclentific uses which explolit the microgravity

environment.
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E. Navigational satellites

8. There are already many civil uses of US military navigational
satellites, and 1deas has been proposed for separate civil navigational
systems. There 1s widespread use of such satellites by ships, and
alrcraft will increasingly benefit from them.

9. Small packages already exist on some satellites for picking
up radio distress calls, with further possible uses of satellites

in the search and rescue role.

. Possible Near-Term Future Industrial Uses

10, The microgravity and vacuum environment encountered in orbit
cannot be created on earth except for short periods of time. It
allows the ultra high purification of certain high-value materials
and the manufacture of composite materials with very interesting
properties. Such uses of space have not been proved categorically
to be economic, but proponents of the US Manned Space Station
programme polnt to interest by several US firms in the idea. The
Soviet Union has conducted a great deal of work in this field.

G. Longer-Term Prospects

1l. As with all radical new technologies, it is particularly
difficult to guess the longer-term prospects. In less than two
decades, satelllite communications have become an everyday fact of
life. The US manned space station (planned for 1992) will open new
possibllities 1n space, as may the European Columbus programme.

The capaclty to carry out sustalned operations in space, with men
present to make declsions and operate apparatus, and the availability
of high power (over 100 KW) are likely to foster new |
sciéntific_and 1ndustrial activities (see above). A space station
will also enable the refuelling and repair of spacecraft, as Qell

as the construction in space of large devices made up from individual
launcher payloads.

12. Even further into the future, much more ambitious activities
may be possible: for example the construction of very large solar
power satellites converting the sun's rays into electrical energy
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and beaming it down by microwave transmissions to receptors on - ‘
earth, or the capture and mining of asterolds for rare minerals.

The potential of space 1n the very long term 1s obviously enormous,
but equally the eventual feaslibility of such proposals 1s at present

impossible to assess.
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