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Prefatory Statement

The Fundamental Issues Study (FIS) as here proffered for consideration in the
public domain is virtually unaltered from when it was submitted to the Ministry of
Defence in September 1996. Nothing has been added either to the Executive
Summary or to the main text. Very, very little has had to be deleted to protect
classified facts or attributions. All those concerned on that side have been not
merely punctilliously correct but eminently reasonable.

All of which is gratifying. So, too, are the firm indications that the MOD
has taken FIS fully on board in its in-house deliberations. Having said that,
however, I am mildly surprised to learn (via ministerial correspondence with a
colleague last month) that, in both this government and its predecessor, Ministers
have stuck rigidly to the prescribed formula which is that the written guidance on
BMD officially submitted to them should take the form of a single integrative
statement presented through the Permanent Under Secretary. As a matter of
principle, I am not sure that this routine, hallowed though it is by many precedents,
is always conducive to expansive thinking at governmental level or, indeed, to
independence of thought.

Still, quite the most important thing in the particular case of FIS is the
awareness of having had very adequate exposure within the in-house debate. To
make that averration now has been needful for this reason. One or two people
inclined towards the Left have wondered whether giving such an assignment to an
academic like myself was ever anything more than window dressing. Meanwhile,
one or two well to the Right have suggested that a collectivity of voices within the
Ministry has been dismissive of FIS on account of its being too ‘liberal’, in the
American interpretation of that term.

In so far as I may ever have entertained each or either apprehension, I do so
no longer. Furthermore, I am fortified in that reaction by recalling how this time
last year the Rightist element just alluded to was sure that publication of FIS had
already been vetoed. It never had been, of course.

May I now make just four more specific points and then hold my peace.
The first concerns the extent of British influence government-to-government on the
USA. Always this will hinge on sundry contingent factors. But other things being
equal, it is liable to be greatest when American opinion nationally is in a very
divided state. Assuming that Bill Clinton is not forced out of office this summer,
the Americans will remain riven these next two years over the unedifying subject of
where dubiety mainly resides. Is it in the White House or among those who
censure? Given that grim situation, Britain’s scope for leverage may often be
considerable and her duty to exercise it manifest. There is sure to be throughout an
extensive Anglo-American agenda.

However, BMD as such now looks unlikely to become, within that time
frame, a very prominent theme in diplomacy. Nevertheless, it could still be one
with major implications for the future. Our primary responsibility in this sphere
must surely be to do what we may to dissuade Washington from inclining towards
comprehensive National Missile Defense (NMD) under the influence of what may
soon be strong Republican majorities in both Houses of Congress and high
Republican hopes for the millennial Presidential. The argument stands that
comprehensive National Missile Defense might not merely flout pre-existing




commitments on arms control and the global environment. It could also be
instrumental in revitalising the golden calf of Fortress America isolationism.

One omission from FIS I have since come to regret is the question of
overall control of the AirBorne Laser (ABL), assuming this weapons system can be
developed satisfactorily for missile defence in theatre war and also that it will be
available for certain allies to procure. We might usefully initiate an official
dialogue with Washington about the desirability of any ABL force being subject, in
whole or in part, to multinational manning and command, following thereby the
precedent NATO created with its Airborne Warning and Control System
(AWACS) echelon. Granted, private discourse has revealed initial scepticism on
the ABL score among informed Americans. However, all concerned might do well
to ponder the value of such an arrangement as a structured guarantee against
indiscriminate use. Should a ‘death ray’ connotation ever come popularly to be
attached to the lethal laser as a weapons genre, antipathy towards it might rapidly
become extremely widespread within the alliance and across the world. Weight is
added to this consideration by indications of a burgeoning interest within the MOD
in the ABL option.'

Then there is the, to me, most vexing question of the arrested evolution of
European naval power. Although the subject is only tangentially within the rubric
of missile defence as such, the BMD debate speaks volumes about it. Granted, the
members of the European Union do not yet have a common strategy for political
and military action out of area. In fact, they may never have. But the point at
issue here is that, in so far as they may wish to come together contingently for
maritime force projection, their existing force structures will badly circumscribe
their ability to do so with due effect.

Take naval manpower, as good a yardstick as any. The navies of the
European members of NATO currently have about 335,000 on the active list; in
the United States Navy there are just on 400,000, a mere twenty per cent more.
Yet even if one presumes for the sake of argument that the European political
resolve to respond to some distant contingency might be absolutely total, the
Europeans would be quite unable, as things stand, to match an American naval
response.

The key to cracking this contradiction could be the surface-to-surface
missile. The cruise missile, in particular, has a capability for pin-point strikes
against locatable targets deep inland such as to give a new definition to the term
‘naval bombardment’. Currently, the Tomahawk is quite the best suited weapon
system within this genre to spearhead such a campaign. The Americans have
Tomahawk cruise missiles distributed widely across the fleet. No European navy
has anything comparable in service at present, though Britain does now have plans
to install just a couple of dozen Tomahawks in submarines. The fact of the matter
is that frigates or other vessels with such weapons borne ought to appeal strongly
to European governments who may respectively find that (a) the cost of aircraft
carriers is either very onerous or utterly prohibitive, and (b) they need an ability to
assemble naval power ad hoc on a modular basis as and when individual EU
members have agreed on a multilateral crisis response.

Lastly, the on-going BMD debate is peculiarly prone to throw into high
relief the acute crisis faced by the academic discipline known as strategic studies,
this in the wake of the Strategic Revolution effected these last ten years. If in spite
of everything one has continued to focus exclusively on the precepts of the Cold
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War (deterrence; containment; manoeuvre warfare....) then BMD may come to be
seen as the cherished afterglow of a bygone age: ‘the last show in town’. But
suppose instead one avails oneself of the bit of elbow room created by the
victorious conclusion of the Cold War. Suppose, that is to say, one extends the
international security agenda to embrace such themes as climate change, syndicated
crime or, indeed, the political instabilities latent in the aimless alienation these days
so endemic throughout advanced Western society. One may then be the more
disposed to take a measured view of BMD as part and parcel of a surer perception
of the ordering of future priorities. So may I now conclude by dedicating FIS to
the memory of General Sir John Hackett. For myself, as for others in the
generation coming on behind his own, this distinguished soldier and man of letters
was a source of solid support as well as inspiration. My confidence is high that he
would have endorsed wholeheartedly the perspectives just enunciated apropos the
Strategic Revolution.

Neville Brown

Mansfield College
7 February 1998

! Group Captain S. Rance, ‘Extended Air Defence’, Air Clues, vol.51, no.12, December 1997,
pp-445-9.

©® 1998 Neville Brown
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Foreword

My remit, as the member of the PFS team responsible for the Fundamental
Issues Study, (FIS), has been to conduct a synoptic and independent assessment of
the approach Britain should adopt to BMD. Among the aspects considered have
been geopolitics, threat development, the technological environment, the
operational context, the principle of comparative costing, arms control, pollution
effects, industrial collaboration, and participation in Space. I have not been
involved in the PES predictions of how particular systems would perform in
specific scenarios. Nor have I been concerned with the life-cycle costings of
alternative options. My main aim has been to think laterally about the linkages
between issues, not least as between technical/operational considerations and
geopolitical or philosophical ones. My academic record reveals a predilection in
favour of such activity; and this experience has, hopefully, been helpful.

However ‘objective’ one may like to think one’s appraisal has been, there is
always the question of ‘where one comes in from’. My disposition has long been in
favour of what is called a robust defence posture. As much is evident in a number
of published works. In November 1964, I urged, one gathered to some effect, that
the newly-elected Wilson government should not interpret Labour’s then strong
dislike of our independent deterrent as meaning that Britain’s role as a nuclear
power should simply be abandoned.! Three years later, in the context of the ‘East
of Suez’ debate, I argued against the complete relinquishment of what today would
be called an ‘out-of-area’ capability.2 In 1985, I joined with Sir Anthony Farrar
Hockley in opposing any adoption by the Atlantic Alliance of a strategy of ‘no first
use’ of nuclear weapons.” My views on these three questions remain unchanged.

Meanwhile, my attitude to arms control has on the whole been positive. The
chairmanship of the ‘Council for Arms Control (1981-6) was considerably about
reminding the CND and its sympathisers that disarmament did not have to be
synonymous with pre-emptive surrender. Along with that pitch has gone an
insistence that social, economic and ecological stress should be recognised as major
factors in the strategic equation globally.® My academic work these last five years
has been in the field of historical climatology. What History tells us is that, as and
when societies or polities are under acute pressure for more general reasons,
climate change may tip the balance one way or the other. This thesis bears
particularly upon North Africa and the Middle East. It does so because, across
much of that region, global warming is liable to worsen a water crisis that will, in
its turn, accentuate a general crisis.’

Also, in the 1980s, I came out against (on environmental and military
grounds) the weaponisation of Space.’® One recognises, of course, that the PFS
terms of reference explicitly exclude Space-based interceptors for Britain, just as
they do nuclear-tipped ones. But we ought still to weigh carefully the connotations
of whatever we may do BMD-wise for powers more continental than ourselves.

I have been invited to indicate in FIS my policy prescriptions. That is fine. I
have been aware, none the less, that a most important contribution of FIS has to be
its presenting in as full and balanced a fashion as possible the pros and cons of all




the various options open to Britain in respect of BMD. In pursuit of this aim, I have
sought to take due advantage of the flexibility inherent in this assignation by
talking, subject to classification, to a wide range of people, both within and outside
the British public service. Those outside have included scientists, industrialists,
retired officials and political figures in this country and the United States and, to a
limited extent, Japan. They have also included, needless to say, officials in these
last two countries. I have everywhere been struck by the generosity with which
people have shared their thoughts and experience.

As part and parcel of this broad approach, the literary sources I have drawn
on have largely been open as opposed to classified. Quite often, the open literature
endeavours to peer further into the future than in-house commentaries, in whatever
field, are wont to do. In general, the former may nurture the lateral or holistic
thought that may enable FIS to counterpoise whatever may emerge as Ministry
mainstream thinking. The understanding that MOD ‘would be wasting their
money’ were FIS merely to reflect their own views is not something to make a
fetish of. But neither is it a tenet that can be ignored.

Quite apart from the voluminous extent to which ‘other men’s flowers’ have
been garnered in the form of their published work, many scores of people have
contributed to the preparation of this study. Alas, a whole mix of factors militates
against my presenting a roll of acknowledgements that would be at all
comprehensive or representative. A special thanks is due, none the less, to my staff
manager in SES 26, Squadron Leader Clive Harrison, for his support and guidance.
Also to the Whitehall Library of the Ministry of Defence. Its staff have sustained a
flow of up-to-date information and background material that has literally been
invaluable.

10 September 1996 Neville Brown




Executive Summary

The Fundamental Issues Study looks up to a quarter of a century ahead. That span
takes us into an era in which many aspects of ecological and social stress are liable to
worsen globally, probably with adverse geopolitical consequences. During these
decades, too, the military electronic revolution will be working itself out. It will help
maintain the technological ascendancy of the West, particularly the United States. It
will specifically benefit BMD, notably through development of (a) the laser and (b) the
multispectral imaging of incoming threat clouds. But the mechanical aspects will
progress less dynamically. Nor will the offensive side be dormant. The ballistic
missile is becoming a weapon that can be deadly accurate even over intercontinental
distances. Terminal guidance will clinch this evolution in military affairs.

Meanwhile, most of us have tended to discount unduly the introduction of
submunitions: the dozens of bomblets or minelets or whatever that may separate out
from the nose of a rocket after burn out and, quite possibly, while it is still ascending
(see Chapter 4)'. But interest in submunitions is now burgeoning within the American
debate for two reasons. The one is their eligibility for chemical and biological
delivery, the latter being poised to displace nuclear warheads as the way Less
Developed Countries may most readily acquire a means of mass destruction. The
other is that submunitions used in shells and aerial bombs already incorporate terminal
homing by sensor fusing.

One question to ask concerns the stress imposed by descent into the atmosphere,
stress that progressively worsens as the horizontal range increases beyond 1000 km.
The ultimate extent of dispersion if release takes place early must also be considered.
Nevertheless, how formidable a challenge is posed by the ascent release of
submunitions is acknowledged by Richard Garwin on the scientific liberal Left. Sois
it by Henry Cooper, the last Director of SDIO and now identified with the hard Right.

So Pentagon opinion is likely soon to pitch much more towards Boost-Phase
Interception, not least by the AirBorne Laser (ABL) being developed under the aegis of
the USAF (Chapter 4). Therefore Britain would be ill-advised to commit herself to
procure forthwith surface-based BMD. She would be well-advised to resume her
traditional ‘intelligent customer’ role by monitoring as closely as may be possible the
progress of the ABL. The USAF hope is that it may enter service in 2006.

However, the brief history of lethal lasing is studded by theoretical hopes not
being realised in practical application. In due course, too, those concerned with the
ABL may run into ethical objections to ‘death rays’. Meanwhile, it is uncertain how
much lased energy may be needed to destroy a rocket or how readily target registration
might be achieved. Nor has beam corruption by the atmosphere been mastered
decisively. Nor, to my knowledge, is it confirmed that allies will be invited to acquire
the ABL.

All the same, the ABL has influential support in the Pentagon. Nor can one
ignore its attributes in relation to certain tasks. One of these is the protection of
expeditionary forces during initial debarkation. Another may eventually be the BMD
protection of naval task forces on the High Seas.

This is very much a time of flux in the American BMD debate, not least as
regards fundamental issues like National Missile Defense (Chapters 4 and 7). A
comprehensive review of the BMD development and procurement policy has lately
been launched by the Pentagon. Even before this, turning points lay ahead. The
Corps SAM/MEADS programme was due for a major evaluation in 1998. The Clinton




administration had delayed for four years the completion of THAAD procurement. The
choice of naval ‘upper tier’ BMD was to be made after a THAAD versus Standard Leap
fly-off in 2002. }

Then again, the infra-red Space and Missile Tracking System (SMTS) cannot
start flight tests until 1998-9. Yet that testing will be vital for that programme’s
validation. Moreover the multi-spectral and multi-directional threat cloud analysis by
dint of sMTs will be imperative for the surface engagement of large and sophisticated
rocket attacks (e.g. by Russia or China) to stand any chance. '

Besides, the British defence community needs a breathing space in which to
develop a conceptual framework for making sound BMD choices. Speaking generally,
one can identify four distinct settings (the maritime domain apart) within which active
BMD may be thought desirable, provided the cost-exchange ratios seem not intolerably
adverse. The first is defence in the forward areas, the exposed peripheries of NATO
Europe or coalition enclaves out-of-area. In this context, BPI looms large. But a
fundamental issue to raise is whether it makes much sense to try and intercept single
rockets at boost phase as opposed to hitting launch sites, either reactively or pre-
emptively. That leads one into the whole question of the future land battle and the role
of pre-emption within it.

The next setting to consider is the ‘thin screen’ defence of wide areas, perhaps
ones of continental dimensions. By ‘thin screen’ is usually meant warding off perhaps
ten Re-Entry Vehicles (Rvs) at a time. In principle, this is a quite legitimate response
to probing actions or what may appear as wildcat release. The problem is that the
notion of thin-screen can phase into something that is putatively much more solid.

On that score, one does have to say that any vision of the leak-proof protection
of any nation or major region against attacks'that are at all heavy is pure illusion.
Throughout the SDI/BMD debate all analysts have accepted there would be too many
imponderables in a situation so novel. In any case, such a posture would do nothing to
curb (and might even exacerbate) the threat from terrorist infiltration. Nor could it
cope with the long-range cruise missile nor with the submarine lying offshore, its
missiles trained on coastal cities.

A complication at the present time is the political pressure from the Republican
Right in the USA against admitting all this. Take the advice to me this February that a
Dole administration would pursue National Missile Defense (NMD) through the
deployment of 200 interceptors in each of six sites, including one apiece in Alaska and
Hawaii. It can fairly be seen as a response to the pressure just referred to.

The fact is, though, that those most insistent on thick-screen NMD for the USA
are nearly all persuaded that this can only be provided, other than in the very short-
term, by Space-Based Lasers (SBL) (Chapters 3, 4 and 7). The host of difficulties that
remedy would generate are indicated below. Suffice now to suggest that it is
incumbent on smaller nations (most notably, Britain, Israel and Japan) to make no
moves that will encourage the big continental countries (the USA, Russia and China)
to interpret NMD too extravagantly, whether via SBL or a surface-based mode.

The fourth setting here identified arises out of the veritably pin-point precision
long-range ballistic missiles can be expected to achieve in the not distant future. This
will necessitate the close-in defence against high explosive (or the less lethal forms of
chemical attack) of those military assets within national homelands that are crucial to
any response to crises elsewhere. The active as well as the passive defence of these
assets may be needed. One especially has in mind strategic nuclear facilities; BMEWS;

and points of embarkation.




Not that these are the only conceptual themes to explore. Another is the
imperative need to integrate BMD into the structure for air defence. A threat as
presented in theatre war could well be a mix of ballistic missiles; cruise missiles;
hybrid ballistic-cum-cruise missiles; plus manned and unmanned aircraft, both
monoplanes and helicopters.

The cruise missile has come up the threat agenda these last several years
(Chapter 2). Its inherent disadvantage as against the ballistic missile is its being
conspicuously slower and less economic over continental ranges. These may also be a
problem of overflying neutral territory. Its biggest advantage is that its launch sites are
easier to conceal. A less sophisticated (e.g. an improvised) cruise missile may be a lot
easier to shoot down than its ballistic counterpart. Conversely, a sophisticated cruise
missile, one that can jink and contour-hug, may be a sight more difficult to intercept,
overland at any rate. Indeed, its engagement may require radical solutions - e.g.
focussing on the point defence of likely objectives, perhaps using helicopters or
aerostats to gain height advantage.

A big issue is where to strike the balance resource-wise between active defence
and passive: the latter involving hardening, deception, concealment, mobility and
dispersion - usually in that ascending order. So far as theatre war is concerned that
judgement has to be made as part of a holistic interpretation of the future land battle.
This is one reason why it is essential the Army be fully involved in the formulation of
our BMD policy.

Interception high in the atmosphere of warheads of mass destruction poses a
command-and-control challenge of a quite singular kind, one that in the European
context can only be resolved on a multinational basis because of the spill-over effects.
Before addressing that and other European matters, however, it is necessary to look at
the revaluation of threat that may now be in progress.

Awareness is growing that in neither Russia nor China is rapid economic change
promising to generate a political and social culture so akin to that of a liberal
democracy that conflict between them and the West is inconceivable. On the contrary,
each is likely to remain imbued with an authoritarian chauvinism supercharged with
resentment; and this may make them determined to challenge the hegemony of the
West and of the United States in particular. To an extent, indeed, they may act
together, a common political theme being resistance to the ‘cultural pollution and
social decadence’ of the modern West.

What measure of outright belligerency that might lead to is impossible to
predict. What does seem certain is that, in both cases again, long-range missiles are
liable to figure in any confrontations.  Granted, one is envisaging circumstances
unlikely to develop that drastically for a decade from now at the earliest. But that is
well within the span relevant to BMD policy.

On the other side of that coin, too, the outlook is in flux. In the Middle East and
North Africa, the acquisition of strategic missiles is liable in the near term to be
constrained more than was once anticipated by the strategy of counter-proliferation the
United States formulated in 1993. At the same time there has been more of a
disposition, particularly in Israel and therefore in the United States, to link the
proliferation question with that of sponsorship of international terrorism. Iran has
been the prime focus of concern in this regard of late.

The two key strands in counter-proliferation are (a) the Missile Technology
Control Regime (MTCR) and (b) the strategic pre-emption of any attempt by identified
‘rogue’ states to acquire either warheads of mass destruction or the means of their



delivery long-range. Though not entirely leak-proof, for reasons both technical and
political, the MCTR is being applied more thoroughly and comprehensively than before
(Chapters 2 and 5).

As regards pre-emption, Libya’s progress towards a chemical deterrent and
Iran’s tendency towards a nuclear one are being closely watched by a Washington that
has made crystal clear it will not tolerate either trend reaching fruition. Israel is
backing this line forcefully. Britain and France show every sign of being willing to
back, and probably join in, action to preclude a Libyan ‘bomb’ though alliance unity is
less assured apropos Iran. Meanwhile, Iraq would find it more or less impossible to
break right out of the monitoring regime. Nor does Syria have much scope for posing
a strategic threat to Europe nor a lot to gain from so doing. Nor should we forget that
her economic weakness and diplomatic isolation are now obliging North Korea to
accept a form of detente with South Korea and the United States that has her own
nuclear disarmament as its centrepiece. If, as is more than likely, Pyongyang tries to
twist or bludgeon her way out of this, it will be disposed to do so by picking a quarrel
with Seoul rather than by confronting the Americans in the Middle East.

It is a state of affairs that can hardly last indefinitely. Any distancing of
themselves from the West by Russia and China will both weaken the MTCR and make
the pre-emption option more risky diplomatically. Nor may biological warheads prove
as easy to monitor as other means of mass destruction. Nor, indeed, could strategic
pre-emption be contemplated anything like as easily against any of the larger states
(e.g.China or India) that could conceivably confront Europe or America. For the next
several years, however, the situation does look like being tightly constrained by the
counter-proliferation regime. That surely means that no threat could build up from
that quarter against the heart of Europe in less than a decade.

To which one may add the corollary that European involvement in a Gulf War-
style expeditionary coalition is also improbable within that time frame. Were other
things equal, after all, European forces would be far more likely to go in strength to
the Middle East at this juncture in world affairs than to anywhere else. They will
almost certainly not go to the Indian subcontinent or Latin America or anywhere else
except just possibly Korea.

Several decades hence, of course, the parameters of global strategy may be
utterly different. Nor does anything that has just been said rule out the near-term
possibility of more localised interventions around the world, the Middle East included.
What relevance they may have to BMD requirements is examined at some length in
Chapter 9.

In working out what BMD policy should therefore be, it is enormously important
to proceed on an alliance basis. This elementary point is stressed for political reasons
as well as for operational ones. BMD could prove an emotive and divisive subject, both
within alliance member states and between them. Its potential for being this is
increased by its coming to a head in the aftermath of the strategic revolution of 1989
to 1991: that is to say, in an era when public perception of ‘the threat’ is hazy and
when both NATO and EU seem committed to expansion territorially, regardless of the
dubious implications for military geography.

Under these circumstances, it will not be easy to lend continued credence to the
principle that has been the sine qua non of the Atlantic Alliance since 1949: the
principle that an attack on one is an attack on all. It is therefore doubly important that
neither America nor Britain nor anybody else takes major defence initiatives on a
unilateral basis. The moral for ourselves is that we must not be tied to the 1993 PFS




scenarios as the basis on which to build actual policy. Taken in the round, they are not
only too insular but too imperial for this purpose.

A big complication institutionally is the uncertainty that currently surrounds the
relationship between NATO, the EU and the WEU. Britain has lately been laying
some emphasis on the Maastricht precept that the WEU should evolve as the ‘defence
component’” of the EU and as, subject to existing NATO obligations, a means of
strengthening the European pillar of the alliance through the formulation of a common
defence policy. Unfortunately, we have run up against a bloc of opposition
consolidating around Paris and Berlin. The nub of their counter-argument is that,
Maastricht notwithstanding, the EU must generate its own security policy. This is
because a grand strategy for peace in Europe and abroad must be based very
considerably on civilian power. The military dimension will be a necessary but not a
sufficient part of the whole.

That much must be true to the point of banality. But it does not mean that the
military side of things need not be addressed. Nor does it gainsay the argument that,
from everyone’s point of view, the better body for this is the WEU. Most
fundamentally, this is because it excludes from full membership of itself those
members of the EU that are not also members of NATO.

WEU could not begin to match NATO/SACEUR vis-a-vis staff work in depth
nor in C41 structures adequate for the intricate European theatre. But it does now
possess an emergent capability for strategic Space reconnaissance. It may also soon
make contingency plans for joint task forces operating out of area. It has also taken on
active interest in BMD. So it is not unreasonable to suppose that it might usefully
elevate to a doctrinal level European perspectives on BMD and related matters. One
might thereby progress towards an Atlantic doctrine on this subject area, a formulation
conspicuously lacking at the present time. The issues that urgently need addressing
are rules of engagement, peripheral deployments in Europe, thin-screen area defence,
systems selection, passive defence and arms control. Close-in defence against
precision attack is one that will follow on later.

‘Rules of engagement’ is a subject that here derives from two considerations.
The one is that tactical warning times will be too short to allow of positive control.
The other is the environmental impact from mass destruction warheads exploded high
above the ground. The guiding principle ought to be that, when strategic intelligence
and other evidence indicate to the multinational authority that incoming RvVs may have
such warloads, no interceptions should be allowed below, say, 30 kilometres. An
argument is advanced at the end of Chapter 8 for believing that intelligence
collaboration through WEU for this and related purposes does not have to weaken
Britain’s exclusive intelligence links with the United States.

The timing of initial deployments ought considerably to be determined in the
light of threat development, constrained as this will be a while by the existing arms
control regime and counter-proliferation strategies. The SDI experience in respect of
Moscow shows that a well-judged preparedness to deploy can decisively strengthen
the influences towards moderation and compromise in adversary countries. Actual
deployment too comprehensively too soon may weaken those influences. This caveat
is relevant apropos Russia and, no less so, the Arab-Iranian world.

What does seem clear, none the less, is that priority attention should be given to
how best to protect the prospective forward areas in the South and East of NATO
Europe. The first task has to be the establishment of an early warning radar network,
important not only for interception but also for threat source location and for giving




both troops and civilians enough warning to reduce casualties. The next would be the
protection of those sites and of the points of debarkation.

With the emphasis so heavily on the threat ‘from the South’, much interest has
been taken in the role warships in the Mediterranean might play in providing BMD
cover. Undoubtedly there has been a tendency to overstate the naval possibilities. As
and when BPI across desert shores is required, this may the better be by means of an
ABL. Meanwhile, some literally incredible claims have been made about the extension
of maritime BMD cover across the Graeco-Turkish arc. The inherent operational
difficulties are compounded by geopolitical uncertainties. What part would Turkey
herself feel willing and able to play? What would be the geographical limits of NATO,
and of the EU, across the Balkans. Beyond which lies the vexatious problem of how
best to uphold deterrence opposite Russia. One answer for BMD on all these counts
may lie in strategically mobile reinforcements (e.g. ABL?) eligible for rapid
deployment forward as the situation warrants.

The ‘thin-screen’ area defence of NATO Europe is complicated by geographical
depth from East to West as well as from South to North. Designing a ground-based
system of adequate range and speed to meet the requirement could prove singularly
difficult. But itis a contingent requirement European governments and industrialists
might usefully address.

Accepting that outright competition with established American programmes can
be rather pointless if not (as with the SMTS) impossible for the foreseeable future, there
are other developmental niches in the realm of missile war that might be filled through
European collaboration extended perhaps into trans-Atlantic partnership. An obvious
example is missiles designed for high precision deep-strike overland in theatre war,
including deep strike from the sea. Another is point defence against the high-
performance cruise missile. A third might be the technologies of tactical pre-emption;
and a fourth close-in defence against precision strikes. Throughout, governments
would have to be alert to the strategic importance of sustaining within Europe a viable
capacity for indigenous aerospace manufacture: viable in terms of overall capacity,
technological diversity and patterns of collaboration.

Absolutely central to this concern at the moment is MEADS. The interpretation
adopted in this study has been that the MEADS/Corps SAM programme is still robust;
and that the prospects for Britain’s enlistment, in due course and on acceptable terms,
look good.

Of course, the whole idea of ground-based BMD in theatre may lose out to
engagement boost phase or earlier But, if not, Britain will have to choose fairly soon a
system for low-to-medium aerospace defence at brigade level; and this choice will
probably be a straight one as between Corps SAM and PAC-3. May one simply express
the hope that having to wait several years more will not be seen as an insuperable
objection to Corps SAM? The indications thus far are that its being next generation
will confer significant advantages in terms of data-handling; dexterity against the
high-performance air breathers; and added mobility, tactical and strategic. It could
also be our entrée to MEADS and further collaboration beyond.

Arms control remains fundamental to the containment of the offensive missile
threat as well as being part and parcel of a quest for a new world order able to address
other global problems: peacekeeping, ecological disturbance, pandemics, syndicated
crime, drugs ... . Fundamental to preserving the arms control regime is not discarding
the Anti-Ballistic Missile treaty of 1972 until something more solid can be put in its

place.




What needs urgently to be resolved in furtherance of these objectives is the
American NMD strategy. Britain may be well-placed to make an important contribution
here, just as during the 1980s she played an invaluable part in ensuring that SDI-
strategy remained alliance-friendly and conducive to detente. This next time round,
she would be expressing more overtly than before a general European perspective,
arrived at perhaps through the WEU. But Washington may well be coming firmly to
the view that a special relationship with London is now only meaningful within the
context of Britain in Europe.

Though plenty of room remains for debate about structure and timing, the
principle that the United States deploy ‘thin-screen’ NMD across her home territory is
not unreasonable. Much as has been said in regard to Europe, it could be a hedge
against probing actions or wildcat releases. Where irrationality would come in is
through going beyond that, driven by a Pat Buchanan-style isolationism coupled with
an overweaning quest for immunity from casualties in armed conflict achievable
nowhere in this day and age.

Trying to achieve it regardness would lead the United States into the deployment
of Space-Based Lasers. Yet even this would not render herself or any allies inviolable
against ballistic missiles. The philosophical grounds for not believing in faultless
defence would still apply. More specifically, the technical problems associated with
the ABL would reappear in accentuated form with the SBL. Worst of all, an orbital
speed of 8 km/sec. would make beam lock-on to target hard to sustain long enough
and with the required finesse. Then there is the ‘dwell time’ problem, the small
proportion of time that a platform in low orbit will be in line of sight to any given
location on our rotating Earth. This means that a constellation of SBL platforms
intended always to have, say, a dozen over North Korea would ipso facto have to have
a 1000 above the Russian Federation. That or anything like it would greatly
complicate the strategic arms balance with Moscow without ever restoring to the
Americans a meaningful measure of superiority. Russia could always swamp an SBL
canopy by concentrating mobile offensive missiles in certain areas. Then there are the
circumventions: the submarine, the long-range cruise missile, the terrorist ... .

More broadly, too, the negative connotations would ramify. The ‘dwell time’
issue alone would shatter strategic arms control. The rest of the arms control regime
would duly unravel. Alliance relationships would sunder in all directions. Once the
arms race had extended into Space in this fashion, it would be liable to do so in other
respects as well. Ominous, too, would be the psychological oppressiveness imposed by
weapons in orbit. As implied above, this might actually intensify the terroristic
aspirations of extremist regimes or insurgent movements. Certainly, it would alienate
the broad swath of moderate opinion around the world. It would because of
contemporary aspirations to develop the ‘universal common’ of Space as beneficial
economically, ecologically and scientifically. But the alienation would stem, too, from
much more primordial notions of ‘the Heavens above’ as a sacred realm to be regarded
with awe and wonderment.

Yet this is not to celebrate the ABM treaty as a sound basis on which to proceed
to the next century (Chapters 4 and 5). There is a widening discordance in spirit and
substance between the its text and what has been going on around the world with the
involvement or connivance of Washington and also Moscow. Thus the first sentence
of Article V commits each of the two signatories ‘not to develop, test or deploy ABM
systems or components which are sea-based, air-based, Space-based or mobile land-
based’. Then again, the treaty’s preamble indicates its prime aim was to curb the




strategic arms race. Since then, however, technical dexterity and geopolitical upheaval
have blurred the difference between ‘strategic’ and ‘tactical’ weapons, be these
offensive or defensive. Even the neat distinction between anti-missile and anti-
aircraft has been fading. The crux of the matter is that the 1972 text deals with a
category of weapons that has since lost its singularity. A no less obvious anachronism
is that the treaty is between just two States whereas others are now acquiring relevant
capabilities.

Nowhere are the contradictions this state of affairs throws up more obvious than
in the Washington-Moscow negotiations to try to exempt Theatre Missile Defence
(TMD) from the 1972 prohibitions, on the basis of the maximum speed allowable for
(a) an interceptor missile and (b) its target Rv. This endeavour is flawed in various
respects. The other side’s fly-out speeds cannot easily be monitored. Relevant, too, is
the tendency, over theatre distances, for interceptors to move faster than their targets
but, over intercontinental ones, for the converse to hold true. Yet here again, there is
no simple correlation. All else apart, a longer-range ballistic missile does have to be
fast but a shorter-range one does not have to be slow.

Accepting that the requisite diplomacy will have to be very carefully timed and
judged, the ABM treaty ought surely to be superceded by a multinational accord that
draws the line against the positioning in Space of actual ordnance as opposed to
surveillance and communications facilities. This distinction is definable and tangible,
not least to public opinion around the world. It would be a clear refutation of the jibe
so often heard from ultra-conservative opinion that arms control is only feasible when
it is unnecessary. ~

The last question the study poses is this. Should one be working towards an
international system for Global Protection Against Collisions with Extra-terrestial
objects - with meteorites, comets and rogue asteroids? It merits investigation as a
serious defence issue.
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Introduction

Approaching the FIS task, the first decision to make is how far ahead to look. The
best answer seems to be a quarter of a century in general terms, a decade more
definitively. The several systems for surface-based Theatre Missile Defence (TMD) that
may enter American service within five or ten years are being costed on the assumption
they could remain in service two decades. Beyond them, further remedies are being
addressed, including two that could between them mark a double generation advance.
The one is the Airborne Laser (ABL) actively being developed by the United States Air
Force (USAF), the bold aim being to achieve initial operational status in 2006. The
other is only a generic concept still. It is the Space-based Laser (SBL). It would
appear as a follow-on to the ABL ; and come perhaps ten years after it. In the light of
such possibilities, one can understand why people in the Ballistic Missile Defense
Organisation (BMDO) at the Pentagon aver one must try and look 20 to 25 years ahead.
At what stage within that time frame will certain remedies be needed? At what stage
beyond that may those same remedies become obsolete?

Missile offence and defence can most usefully be regarded as ramifications of
military aerospace. This being so, it is pertinent to note how poor our track record has
been, virtually all down this century, at predicting what the longer term holds in this
sphere. H.G. Wells has long been celebrated as a technological prophet, above all
because of his prediction in 1913 of a strategic war in 1959 involving the exchange of
200 ‘atomic bombs’: the scenario that, through the 1950s, we were indeed consumed
with avoiding. But as regards air power in the round, he was, across four decades,
usually cognisant of its importance but invariably wrong about its modalities." Nor did
long-term prognosis prove much sounder after so much of it had become collective,
institutionalised and systematic. Moreover, skittish radicalism was every bit as prone
to error as blimpish conservatism. In 1967, the then Controller of Aircraft at the
Ministry of Technology recalled the impact the advent of the ‘guided missile’ in the
1940s (principally the V-1 cruise missile and the V-2 ballistic missile) made on air
staffs and others. He observed how some prevalent errors, among them a failure to
anticipate how intractable the problem of low-level interception would prove, ‘could
well have led one to predict a demise of the manned aircraft at the latest by the mid-
1960s, had one been required to look so far ahead’.”> Likewise, in the first 30 years
after World War Two, many predictions were made in the West of the comparative
status of Soviet versus American or Western technology, especially as appertaining to
military needs. They gyrated from initial optimism to, by the late 1950s, acute
apprehension; and then swung back to an almost euphoric assurance. Each peak of
confidence was an extravagant perception of the real prospect. The trough of the late
‘fifties was veritably an inversion of it.

Lately, prediction has become steadier and more confident as experience has
been gained and methodologies developed. Even so, some particular problems are
posed apropos the BMD arena. The most fundamental is that the crucial comparisons
are not between like and like. Take the ramifying development of offensive missilry.
This is never a trivial task, least of all for a developing nation. But it may be made
easier by one truism. This is that the finished products do not have to be better than,
or even as good as, their counterparts on the other side.

At this time we are ill placed to predict just how readily an ability to
manufacture or operate missiles and their warloads will spread round the world
through the first decade or two of the next century. We have not yet properly gauged
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the implications for the diffusion of technical skills of the information explosion that
gathers pace so dramatically. Not least do uncertainties persist in regard to applied
biology, germ and toxin bombs included. Nor have we yet enough experience with the
matrix of institutional restraints on weapons proliferation, a matrix that is still being
extended and refined. It includes inter alia the Missile Technology Control Regime,
the Chemical and Biological Weapons Conventions, the Non-Proliferation Treaty, the
International Atomic Energy Agency, and the proposed Comprehensive Test Ban.

Above all, we cannot be at all sure about developments politically. After all,
we are still in more or less the immediate aftermath of the strategic revolution of 1989-
91, a philosophical and geopolitical upheaval of a kind to be expected only every
century or two, maybe but once every several centuries. Big reverberations are bound
to continue awhile. One thing this means is that there are an unusual number of
countries whose relations with the West will in ten years’ time, say, be either decidedly
more adversarial or else markedly less so than is the case today. Among them are both
Russia and China. So are Algeria, Cuba, Iran, Iraq, North Korea, Palestine and Syria
(see Chapter 6).

What all the variables tend to do is widen the gap between worst-case
assessments of threat and median judgements about it. At present, however, the trend
is towards a more relaxed view of the near term. Take the continental United States.
In its September 1995 report to Congress, the Ballistic Missile Defense Organisation
(BMDO) quoted the intelligence community as believing it to be ‘at least 8 - 10 years in
the future’ before a rocket with a unitary warhead could be fired at mainland America
by one of the new missile states.’ Six months earlier, General Malcolm O’Neill, the
Director of BMDO, had sought a full-blown National Intelligence Estimate (NIE)
review of this question. This January, the NIE conclusion duly was that it would be ‘at
least a decade’ before any rogue nation could present such a threat.* The distinction
between that and what BMDO cited is subtle though maybe important in relation to
such matters as the dialectic between Congress and the White House over National
Missile Defense (NMD). But one could surmise that both predictions have erred
towards pessimism because of an ambient disposition to underrate the difficulty of

intercontinental re-entry (see Chapter 4).

Origins

In Britain, the possibility of Ballistic Missile Defence was first explored in the
winter of 1944-5 against the background of Germany’s V-2 rocket offensive. Radar-
cum-predictor prognosis of the time and place of individual rocket impacts was
brought to a high level of precision in a matter of weeks. What did not follow was any
hope of interception with anything approaching a tolerable cost-exchange. One
estimate was that fields of shrapnel produced by 230,000 shells would be needed to
proffer the ‘likely kill’ of a single v-2.°

Nevertheless, the subject was not allowed to go away, not in the United States

at any rate. Eventually, Sputnik was to give it a big fillip. For it connoted a rocket of
such power and accuracy that its alternative use was the delivery of thermonuclear
warheads against cities the other side of the Northern Hemisphere. In January 1958
(three months after the launch of Sputnik I), US Secretary of Defense, Neil H.
McElroy, urgently moved to resolve renewed bickering between the US Army and the
USAF by assigning the development of Anti-Ballistic Missiles (as the defensive rockets
were then called) to the former. Sputnik had lent a fresh impetus to the strategic arms
race despite its rocket motor being of the costly and cumbersome liquid-fuelled genre.
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Yet, ironically, it was the USSR that lost out. She did so thanks to a double
American breakthrough in 1961-2 : reconnaissance satellites in orbit and solid-fuel
strategic rockets in the form of (a) the Minuteman InterContinental Ballistic Missile
(icBM) and (b) the Polaris in submarines. That breakthrough soon gave to the United
States what was for a while to be a first-strike capability against the whole of the
Soviet ICBM field. This goes far to explain both the origin and the outcome of the
Cuba crisis in the autumn of 1962. By then, too, each Superpower was deploying, in
warships or on aircraft, nuclear-capable cruise missiles, albeit ones of limited range.

But by 1967 or thereabouts, the two Superpowers had reached a stalemate in the
realm of strategic deterrence. Each had by then some hundreds of solid-fuelled ICBMs
solidly emplaced as well as their counterparts in submarines. So it seemed
inconceivable, for the foreseeable future, that either Moscow or Washington could
launch an all-out attack against the deterrent forces of its chief adversary without
incurring the retaliatory destruction of the couple of hundred cities on which its own
strength and cohesion crucially depended. From 1964, US Secretary of Defense,
Robert McNamara promoted the term Mutual Assured Destruction (MAD) to describe
this novel situation.

Meanwhile, exploratory work on ground-based BMD gave neither side any sure
grounds for optimism. The bottom line, certainly for the Americans, was the cost-
exchange ratio. To build defences that might shield the continental United States
against attack by a thousand Soviet rockets, say, would cost several times as much as
the Soviets might expend on another thousand rockets ready to swamp those defences.
Duly, the Americans did a paper study of a proposal called Ballistic Anti-Missile Boost
Interceptor (BAMBI). The notion was that up to 3600 satellites might revolve in near-
Space poised to launch mini-missiles against ICBMs during their boost phase. In 1963,
BAMBI was cancelled, most crucially because various components would need to be
orders of magnitude more dependable than was immediately in prospect. Since then
component dependability (as expressed in Mean Time Between Failures) has much
improved throughout the aerospace realm.

Acceptance of MAD found expression in the Strategic Arms Limitation Talks
(SALT), a bilateral dialogue begun in the autumn of 1969. Those concerned were
mindful, too, of linkage between this diplomacy and the containment of regional
conflicts in Vietnam and the Middle East. They also felt obligated to set an example
on nuclear arms control, this in the light of the signing of the Non-Proliferation Treaty
(NPT) in 1968 (see Chapter 5). In short, the cross-links between BMD, arms control
and general diplomacy were well appreciated.

In 1972, a SALT-1 pact was signed in Moscow by President Nixon and Secretary
Brezhnev. It comprised an interim agreement curbing the inventories of offensive
missiles and a treaty delimiting the deployment of Anti-Ballistic Missiles (ABMs). To
be exact, the latter allowed each Superpower to deploy two ABM screens, each to
include not more than 100 static ABM launchers and the associated radars. One of
them could be to defend the national capital whilst the other could cover an ICBM field.

The MAD Crisis

A protocol signed in 1974 committed each party to settle for one ABM mode or
the other. So the Soviets continued with the former as the Americans were to briefly
with the latter. The Soviets had begun to deploy ABMs around Moscow in 1966 just as
China was entering upon the orgy of manipulated craziness known as the Cultural
Revolution. Indeed, the protection of as large and soft a target as Moscow could not
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have been viable except perhaps against a weak and unsophisticated Chinese strike.
The next year, a reluctant McNamara had launched the United States into the Sentinel
programme for ABM deployment, responding obliquely to the Soviet departure but
more overtly to events in China.

By 1969, however, the Cultural Revolution was being constrained by the
intervention of the Chinese military. By then, too, the Beijing authorities were (a)
satisfied that the American will to stay in Vietnam was broken and (b) concerned to
move closer to Washington as insurance against the military build-up conducted by the
Soviets all along the common border since 1966. So President Nixon announced that
March that, under the Safeguard revamping of Sentinel, the emphasis would switch
from a ‘thin-screen’ defence of American cities against a modest and uncomplicated
Chinese threat. The prime aim was now to be the active defence of one or more ICBM
fields against the heavy and sophisticated onslaught it was feared the USSR might
contrive in the decade ahead. But Safeguard was to be terminated by opposition ‘on
the Hill’ in 1975. A major source of Congressional doubt was whether it could ever be
effective against the Multiple Independently-targeted Re-Entry Vehicles (MIRVs) the
Soviets, like the Americans, had lately been installing.

Subsequently, MAD continued to engender nagging anxiety within the United
States. Concerns continued to be expressed about the vulnerability, in the none too
distant future, of all ICBMs in emplacements. But so were they about how far the
mobile ICBM, the obvious alternative, might (a) vitiate arms control surveillance and (b)
impinge on civil society. There was also a disposition to overstate grossly the
susceptibility of Fleet Ballistic Missile (FBM) submarines dispersed at sea to advances
in Anti-Submarine Warfare (AsSw). Yet so, too, was there one to ignore the
dependence of these vessels on a few home ports and communication nodes, all of
them very open to attack.

Meanwhile, the liberal wing of opinion was manifestly less inclined than might
have been expected to extol MAD as a foundation on which to build arms control or, at
the very least, to manage warlike crises more coolly and sensibly. Dr Herbert York,
who had been a key figure in defence science policy in the fifties and sixties, warned in
1975 that ‘there are now five nuclear powers and there will be more someday, and if
any of them ever makes a technical, political or military nuclear mistake ... a substantial
chance that the whole civilized world would go up in nuclear smoke ... We must find
some better form of international relationship than the current dependency on a
strategy of mutual assured destruction’.®

What such a quest would necessarily involve was the formulation in depth of a
coherent strategic doctrine. The continuing absence of this was in part a reflection of a
general dearth of philosophical and political thought. But it was also because of how
the new discipline of ‘strategic studies’ had emerged, from the late 1950s onwards. It
had done so largely as an offshoot of ‘international relations’, a field of study itself
usually seen as part of political science. Therefore it tended to attract logicians little
versed in history (military or otherwise) or, indeed, geography. In the first several
years after the foundation of the Institute for Strategic Studies’ in 1958, much was
written about nuclear deterrence. But there was little inclination to evolve this rather

banal precept into more profound thought.
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To sp1 and Back

Nor did doctrinal evolution gather pace during the 1970s. One result was that
policy relating to missilry tended to be driven by technological opportunism. Not least
was this true of Directed Energy Weapons (DEWs), alias beam weapons, as applied to
Ballistic Missile Defence. We are told by the official historian of SDI that progress with
DEW ‘more than any other development excited renewed interest in deploying an ABM
system’.®  The upshot of that renewal was, of course, President Reagan’s keynote
speech of 23 March 1983, the speech that launched what soon we were to know as the
Strategic Defense Initiative (SDI) : the programme of exploratory research into
comprehensive BMD, not least as positioned on satellites in orbit.

The Reagan announcement stimulated a whole raft of ideas about BMD measures
and countermeasures. Many of these are still in vogue. What is to be observed,
however, is the virtual absence then of several themes now prominent in the BMD
debate. Very full account was taken of the likelihood of offensive rockets being fitted
out with up to a dozen MIRVs or unguided kinds of Rvs. Decoy balloons received
much attention as did chaff. But little or nothing was said about those incoming
rockets delivering, additionally or alternatively, scores of small submunitions, maybe
for release in the ascent phase.

Noticeable, too, is the very limited interest taken (in SDI circles at least) in the
use of laser weapons other than for interception boost phase from weapons in orbit.
Really close-in terminal defence was little considered at all except in the form of
‘swarm-jets’, a cluster of tiny rockets intended to intercept an RV a kilometre or so
from its impact point. No reference was made, to the best of my knowledge, to the
proposal the USAF had made in 1961 for the close-in anti-missile defence of ICBM silos
using gatling guns. James Abrahamson, Director of SDIO from 1984 to 1989,
dismissed as ‘absolute hogwash’ the notion that SDI should concern itself with silo
defence at all.” Much discussed, on the other hand, was the exposure to attack (e.g. by
‘Space mines’) of weapons platforms in orbit.'°

After three or four years of intense research and debate, a technical and
geopolitical reassessment of SDI was under way in Washington. It was an assessment
Britain made a considerable contribution to (see Chapter 7). A mode was by then
being sought that would be less costly, more manageable and more relevant to a
changing world than the pristine vision of a many-layered ‘peace shield’ intended to
blunt a full Soviet strike. In February 1988, Vice-President George Bush warned that
‘Premature deployment of something that isn’t totally effective would do nothing but
cause the Soviets to break out of the ABM treaty and overwhelm what we’ve got’.

The upshot was the passage in President Bush’s inaugural State of the Union
address of January 1991 in which he said that ‘Looking forward, I have directed that
the SDI programme be refocussed on providing protection from limited ballistic missile
strikes, whatever their source’. Evidently, this pitch was very different from that
President Reagan had adopted in March 1983, expressing as he then did the hope that
the research would be so successful as to render nuclear weapons ‘impotent and
obsolete’. None the less, the Bush commitment led to the Missile Defense Act of
1991, the first legislation to call explicitly for actual deployment.

Its prime stipulation was the development, for deployment not later than Fiscal
Year 1996, of 100 Ground-Based Interceptors (GBIs) along with the requisite radar
stations and satellites, the purpose being to defend the continental United States. All
these GBIs would initially be located at just one American site so as to comply pro tem
with the 1972 treaty as qualified by the 1974 protocol. Grand Forks, North Dakota,
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was soon the site chosen. The Act also called on the President to ‘Pursue immediate
discussions with the Soviets’ of treaty modification, hopefully to achieve (a) scope for
additional interceptor and radar sites, (b) flexibility in regard to the eventual
application of more advanced ABM technologies and (c) clarification of the scope for
flight testing and also of the relationship between National Missile Defense (NMD) and
Theatre Missile Defense (TMD). The notion was that, in its first generation, the NMD
dimension might cope with up to 200 enemy Re-Entry Vehicles (RVs).

This concern with innovation relates to a further commitment enshrined in the
Act. This was to the ‘robust funding’ of technologies for Global Missile Defense
(GMD), basically by means of platforms orbiting in near Space. Specific mention was
made of the Brilliant Pebbles programme that had emerged the last several years. In
essence, a manifestation of recent progress with the compaction of computing, it
sought to enhance survivability and responsiveness by having just one missile per
platform instead of the 5 to 20 previously envisaged. Accordingly, the platform came
to be depicted more as a ‘sleeve’ or ‘life jacket’, as in this official account: ‘each life-
jacket provides on-orbit power, low-rate altitude control, surveillance, communication,

thermal controls, navigation and survivability’. H

Renewed Reassessment
The 1991 legislation passed through the Senate with solid Repubhcan support

but with the vital backing also of a group of Democrats led by a Senator Sam Nunn
anxious to restore his reputation for firmness after some ill-starred responses to the
Gulf crisis. The Democrat opposition was led by another Southerner, Albert Gore.
Once again, the big bones of contention in both Senate and House were the

weaponisation of Space and, most particularly, the threat posed to the ABM treaty.

It was only to be expected that, with the election of Al Gore as Vice President in
1992, the legislative and executive instruments of power would have to accommodate
a further strategy change on BMD, as reflected in recast Missile Defense Acts. The nub
is that, under the Clinton-Gore administration, the emphasis has switched from NMD
for the continental USA or, indeed, GMD and towards T™MD in locales like the Gulf or
Korea. Barely a sixth of the 17-billion dollars allocated to BMD in 1994 for the four
fiscal years ahead was for the development of ‘options for the contingency
deployment” of NMD as and when the world situation might warrant. On the other
hand, the Republicans are still committed, as part of their 1994 ‘Contract with
America’, to actual NMD deployment ‘at the earliest practical date’.

So where do America and the rest of us stand at this stage in the emergence of
missile-centred warfare? Is the alliance getting its priorities right? Or are we still
paying too much attention to missiles as opoosed to other innovations in ordnance?
Too much attention to ballistic missiles as opposed to cruise? Too much to missile
defence as opposed to offence? Too much to active defence rather than passive? Too
much to the protection of civil society rather than of war-fighting capability? Too
much to land warfare as opposed to naval? Too much to regular military threats as
opposed to that of terrorist infiltrators bearing suitcase bombs? How well-founded are
our geopolitical assumptions? Conclusions about Britain’s BMD policy cannot simply
be derived from these general issues. But they do have a bearing on it.
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2 - A Singular Means of War?

It does now appear that the advent of SDI made a singular contribution to the end of the
Cold War. Beforehand, some of us had apprehended that this endeavour would invoke a
hardline response from the Soviets : in effect, a revival of the 'garrison state’ mentality,
militarily as well as in other spheres.! Nor can anybody say that could never have
happened against the background of the USSR’s deepening internal crisis, a crisis
precipitated by utter political immobility coupled with underachievement in just about
every sphere bar certain aspects of military or Space-related high technology. In the
event, however, things crumbled the other way. The panache SDI betokened convinced
powerful circles, military and party, in Moscow they could no longer compete because
they lacked not only resources but also the right ethos. Never mind the critiques of SDI
emanating from within their own Academy of Sciences?, critiques much more factual and
incisive than previous Soviet disquisitions on modern military science.

Allowing that the definitive verdict of history is still awaited, the evidence has
built up thus. By 1986, Raymond Garthoff had concluded, as the senior Brookings
analyst of Soviet military affairs, that central to Moscow's concern over SDI was a view
of it as a fount of technological spin-offs all across the panoply of theatre war.3
Meanwhile, Westerners in contact with Gorbachev and his entourage at the Reykjavik
summit and elsewhere were receiving indications that SDI had persuaded the Soviet
leadership the Cold War was unwinnable.4 Lately, Lady Thatcher has advised us that
this was just what Ronald Reagan had predicted, two years before.> Moreover, this
interpretation was confirmed at Oxford in the Spring of 1992 by Roald Sagdeev, who
through the middle 'eighties had headed the Institute for Space Research at the Soviet
Academy of Sciences.6 Putting the case, he came over as eminently reasonable and
trustworthy.

Arguably, the crunch came in February 1987 when Richard Perle, visiting
London as US Assistant Secretary for Defense, extolled a strong SDI as the keystone of a
tough stance on arms control. He waxed confident that the USSR could not afford to
miss the chance of arms reductions an early summit might proffer, a chance unlikely to
recur until the next incumbent of the White House had played themself in. By then, well
over 20 billion dollars would have been spent on SDI, an investment the Russians could
never hope to overhaul.” A fortnight later, Gorbachev did agree, in principle, to a
binational treaty on Intermediate Nuclear Forces (INF). Such a treaty was duly signed
that December. Essentially speaking, it secured the abolition worldwide of the Soviet
SS-20 rocket in exchange for the same treatment both for America’s Pershing 2 rocket
and for her BGM-109G cruise missile.

All the same, none of this proves Moscow would have come to terms even more
readily had sDI been pursued with undiminished zest. March 1987 brought the
resignation of Richard Perle. That year was also to see the departure from political
office in the Pentagon of four other SDI stalwarts: Frank Gaffney, Fred IkIé, John
Lehman and the Secretary of Defense himself, Caspar Weinberger. Though each gave
his individual reasons, it would seem that a common factor was a burgeoning disposition
within the administration to rein SDI back, especially as regards Space-based weapons.
The timing of that new approach, one much encouraged by Vice-President Bush,
suggests it was cause as well as consequence of the developing rapprochement with
Moscow. There may be lessons here about the subtle modulation of dissuasion and
detente, lessons that are still pertinent to BMD and, indeed, to counterproliferation (see

Chapter 5).
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Evidently, whatever special significance may attach to missile defence viewed in
the round must derive from the two genre covered, in modern military parlance, by the
word 'missile’. The one is the ‘cruise’ missile, the crewless one-way bomber that depends
on air for oxygen and for lift. The other is the 'ballistic’ missile. After an initial boost
from a rocket integral to itself, it is in 'free flight' - i.e. subject, in principle, only to
gravity. In practice, however, that boost is unlikely to take less than a tenth of the total
flight time and may take much more. Air resistance and wind drift always have some
effect, too. Further steering may be provided in the near-terminal phase of flight, the
thrusts coming from vanes or ancillary rockets.

To opinion at large, the word 'missile' does connote still a kind of ordnance that is
peculiarly menacing. The firing of a few unguided rockets can attract world media
attention, as militants from the Bosnian Serbs to the Hezbollah know full well. Even if
an episode is brief and its effect negligible, it is still held to betoken unyielding defiance.
Likewise, the sinking of an Italian battleship by Luftwaffe guided missiles in 1943 ; of an
Israeli destroyer by an Egyptian Styx missile in October 1967 ; and of two British ships
by Exocets during the Falklands War entered the annals in a way most individual acts of
war never would. Obversely, a strong Serb and Russian reaction was reported after the
United States Navy fired 13 Tomahawk cruise missiles at Serbian air defences around
Banja Luka in September 1995. The upshot in this case is said to have been that any
future Tomahawk strikes would have to be individually authorised at senior political level
in Washington.®

Sometimes one has to cope not just with mystique but with illusion. An aspect of
the latter is the notion that, nuclear or CBW missions apart, missiles fired at targets
beyond the battle zone will merely be 'terror' weapons, devoid of any war-waging utility.
Remarks to this effect are often heard in respect of the attack force in each of the only
two anti-missile campaigns conducted to date. The first was that to defend Great Britain
in the face of the V-1 cruise missile and then the V-2 ballistic missile offensive of 1944-5
while the second was against the Iraqi firing of modified Scuds into Israel and Saudi
Arabia during the 1991 Gulf War. What ought to be admitted is that the V-1s, in
particular, could have been much more than terror devices had Hitler followed military
advice and directed them not against London but against our Second Front invasion
ports. General Eisenhower was among those on our side who inclined to this view: ‘I
feel sure that if he (Hitler) had succeeded in using these weapons over a six month
period, and particularly if he had made the Portsmouth-Southampton area one of his
principal targets, Overlord might have been written off.”® The fact that the Fuhrer
preferred to squander his V-weapons largely on London, maybe in the hope of killing
Winston Churchill, tells us as much about his psychotic personality in its penultimate
agony as it does about the respective attributes of those then novel instruments of war.
The Messerschmitt-262 jet-propelled interceptor was no less vengefully squandered in
tip-and-run bombing raids."

Saddam Hussein might have dislocated the allied coalition had he been lucky
enough to kill so many civilians as to goad Israel to enter the Gulf War or to hit a big
ordnance dump, as he once nearly did, on the Saudi coast. His Scuds would then have
been seen as a grimly apposite compensation for his deficiencies in manned aviation. A
port of entry is perhaps the prime example of an objective that might be put out of action
(probably through the exiting of the dock labour force) even by rockets as inaccurate as
is the Scud. The Circular Error Probability (CEP) very generally cited for Scuds B and C
is 500 metres. The formal definition of CEP is the radius from their respective aiming
points within which half the warheads in a salvo can be expected to impact.
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The macabre aura long-range missiles (and especially rockets) have had about
them is similar to that acquired by 1939 by what George Orwell, himself no pacifist, used
glumly to speak of as ‘black bombing machines’. We can anticipate that, to an extent,
they will merge into the general perception of the new panoply of war. That was what
the bombers did, to an extent, in their day. By the same token, bomb explosions in city
centres far from any recognised front line will be no more and no less unnerving whether
they emanate from rockets or from terrorist suitcases. Much the same will apply to the
delivery of means of mass destruction.

From the standpoint of the attacker, the surreptitious delivery (by suitcase or
fishing smack or whatever) of death-dealing materials has some obvious advantages over
rocketry or economic sanctions or any other coercive means. Nor may volunteers for
such missions be hard to find in the mushrooming slums of the developing world,
particularly among communities imbued with a historic sense of grievance. Also, there
may sometimes be an element within the target society that could facilitate or conduct
the terrorism required.

In which connection, we do well to remember what Libya’s main response was to
the US air strikes against her (partly from British bases) in April 1986."" It was not what
is so often recalled, the fatuous dispatch of that a single Scud in the general direction of
the US facility on the Italian island of Lampedusa. Rather it was huge shipments of arms
to the IRA. Before the strikes, launched to curb Libyan sponsorship of terrorism
elsewhere, the IRA had been losing out militarily as well as via the ballot box. With the
shipments, they revived a bit. Deaths from political violence numbered 55 in 1985 and
62 in 1986 but then were 93 in 1987 and again in 1988.'> Once more the solid resilience
of the Ulster people took the strain well; and the death rate was to drop to 62 in 1989
and 76 in 1990. Undeniably, however, some extra clout had been given to an
organisation with a hard-core ‘active service’ membership of only about 80.

Nor may it be a question of straight choice between recourse to rocketry or to
terrorists. The former may be sought as a back-up to the latter or vice versa. Such a
complementality has provenance in terms of revolutionary doctrine and practice. Take
the career within Communist China of Lin Piao. In the 1930s he had led the vanguard in
the epic Long March from Kiangsi to Yenan. In 1959 he was brought out of semi-
retirement, just as the Sino-Soviet split was opening up, to take charge of the People’s
Liberation Army (PLA). In that capacity, he inspired a rejuvenation of the PLA’s
tradition of guerrilla resistance backed up by mass mobilisation. Witness how, during the
Cultural Revolution (1966-9) he emerged as the exemplar of the true Maoist way. At
the same time, however, he masterminded the development of the military-cum-heavy
industrial complex and, above all, of nuclear tipped strategic missiles. The ‘four-point
military guidelines’ subscribed to by North Korea since 1962 emulate this dualism quite

closely.

Ballistic or Cruise?
But in professional circles even now, the nub of the 'singularity' debate is not as

between what we call ‘'missiles’ and all other weapons. It is between the ballistic and the
cruise modes of missile propulsion. Not that the two can any longer be separated neatly.
Take a line of development for long-range air-to-air and air-to-ground missiles lately
explored by MATRA-MARCONI and the French aeronautics agency, ONERA. Each model
receives its initial boost from a solid-fuel rocket. Then another rocket charge, one with
only a low oxygen content, ablates so as to produce inside a ram-jet a combustible air-
fuel mix."* A variation on this theme looked at by the United States and Japan is the
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‘ducted rocket’. Combustion of the single rocket charge is completed by means of air
drawn into a secondary combustion chamber." A more conservative hybrid is one in
which the power for most of the flight path comes from a ram jet or gas turbine but a
booster rocket is fired to get up speed initially or else for a terminal dive.  Certainly,
interest in the ram-jet is reviving once more.”” So hybridisation may be an incipient
trend, not least at sea (see below). Likely, in any case, is concurrent employment.

Usually posited at the moment, however, is the straight choice between 'ballistic’
and ‘'cruise’. A singular attribute of the ballistic missile is the way its range increases
more than proportionately to its burn-out speed because the parabolic flight path the
warload assumes phases into orbital motion as the distances covered become a
progressively more substantial fraction of the Earth’s circumference.  Assuming
throughout a ‘minimum energy’ trajectory, the relationship between speed on burn-out
and range covered is as follows. One kilometre per second means a range of 120 km;
and twice that speed, 500 km. Three kilometres a second achieves some 900 km; and
four, twice that range. Six kilometres a second means 5000 km; and seven kilometres a
second, twice that. The kinetic energy (i.e. energy of motion) a warload/RV will possess
is proportional to its mass and to the square of its velocity.

Something of a natural break occurs at a range of 600 km, this being the one for
which the ‘minimum energy’ trajectory lifts at apogee just above the atmosphere, as
defined in Chapter 3. So one has reached the threshold beyond which much mechanical
and thermal stress is imposed by abrupt retardation on re-entry. Above 1000 km or
thereabouts, both the design of a Re-Entry Vehicle (RV) and the materials it incorporates
have to be of superior quality. Beyond that, the stresses build up progressively as a
direct function of the kinetic energy on re-entry. Many analysts are worried lest North
Korea, say, moves within a decade from developing theatre-scale rockets of 1300-km
range to the production of intercontinental ones. But Pyongyang may find that
progression difficult for re-entry reasons alone.

The supreme attribute of an advanced cruise-missile has to be its ability to jink (at
about one or two g'°) or else to contour-hug closely and at trans-sonic speeds. As it
does so, however, it may consume fuel several times as fast as it would on its most
economic flight profile. Even without this added burden, fuel load tends to be a limiting
factor over the more extended ranges. Proscriptions on the overflight of neutral territory
will sometimes be another constraint.

Nevertheless, cruise missiles intended to strike deep into the respective continental
heartlands were deployed on submarines by each Superpower towards the end of the
Cold War. The United States Navy brought the Tomahawk (range, 2500 km) into
service in 1983 while its Soviet counterpart, the SS-N-21 (range, 3000 km) was first
deployed in 1987. No fewer than 288 Tomahawks were launched from warships or
submarines during the Gulf War as the key element in a cruise missile campaign against
political and military command nodes ; chemical and oil facilities ; and the Iraqi electric
power grid. Somewhere between 65 and 95 per cent hit spot on their precisely
designated targets. Contour-hugging of the kind a Tomahawk may effect does, of
course, depend on the storage on-board of a mass of terrain data and on an adaptive
built-in radar.

In the world of missile defence, attitudes have shifted even these last two or three
years, especially in respect of theatre war. Beforehand, the cruise missile was seen by
more or less everyone concerned with BMD as an otiose distraction. Today people like
Republican Senator, John Warner press in committee for a greater emphasis on cruise
missile engagement while the Pentagon itself has considered the establishment of a
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Cruise Missile Defense Organisation either integral to or parallel with BMDO.'® An early
indication of attitudinal change was the report published in 1992 by a private and ad hoc
Strategic Defense Initiative Committee. It had met under the chairmanship of Dr William
R. Graham ; and its members had included Drs Edward Teller and O'Dean Judd, the
latter having lately been Chief Scientist at SDIO. The committee noted that 'Sixty-six
countries are reported to possess aerodynamic missiles. Cruise missiles are generally less
expensive to buy, and the fact they can readily be placed in canisters makes them
particularly easy to maintain and operate in harsh environments. Moreover most
countries with ballistic missiles in their inventories first bought and deployed
aerodynamic missiles.""” Training in the operation of cruise missiles may take but a few
weeks. Reasonably well maintained, their shelf life should exceed 20 years. Not least, a
cruise missile launch site is much easier to (a) improvise and (b) conceal than is a ballistic
one.

Granted, a simple cruise missile (e.g. a converted light aircraft) ought to be easier
- to intercept than its ballistic counterpart. It may be flying sufficiently straight and level
and high above the surface to be engaged either from there or else by a plane on Combat
Air Patrol (CAP) maybe many thousands of feet above. A really advanced cruise missile,
on the other hand, may be harder to destroy, except perhaps over the sea, than any
ballistic equivalent. Indeed, it is a challenge that may require radical solutions. In which
connection, it is pertinent to note that in January 1996, following some disconcerting
trials and simulations, the Pentagon instructed the US Army to spend $500 million over
the next six years on the development of radars mounted on Unmanned Aerial Vehicles
(UAVs) or slung under tethered reconnaissance balloons to help ground defences against
cruise missiles."®

What must remain in doubt, none the less, is whether quality diffuses as readily in
the cruise missile field. The main institutional constraint on each genre is the Missile
Technology Control Regime (MTCR) established by seven founder members in 1987
expressly to curb the spread of missilry able to wreak mass destruction; and which now
embraces some 28 member states with several others having agreed, in principle, to abide
by its provisions. Those who have done so include the Czech Republic, Israel, Poland,
Romania, the Ukraine and, ostensibly at least (as from 1992), China. Slovakia, South
Korea, Taiwan and Turkey may join or conform to the MTCR in due course.

This regime seeks to inhibit the transfer not just of ‘complete systems' but of key
components and 'production facilities'. Ballistic systems also include, for this purpose,
Space launchers and probes. Cruise systems also include target and reconnaissance
drones. The aim, as of December 1995, is to curtail the spread of missiles tailor-made or
adapted to deliver a warload across a range of 300 km or more. A stipulation that a
warload here meant 500kg or more was dropped in July 1993, probably because
biological bombs may be made much smaller than that. Five hundred kilograms was still
considered minimal for a primitive nuclear device. But since that January, ‘mass
destruction’ had explicitly included biological and chemical warheads.

Admittedly, anxiety is sometimes expressed that the regime is less stringent for
cruise missiles than for ballistic. Performance is harder to define and determine with the
former. Then again, a concern not to impede the employment of manned aircraft means
loopholes are left. Take the approval a couple of years or so ago by the US Commerce
Department and the Pentagon of the sale to China of Garrett turbofans. The US
intelligence community was apprehensive lest these be used to upgrade the HY-2 anti-
shipping missile, enabling it to carry its warload (c. 500 kg) across 600 km instead of the
mere 95 km achievable at the moment.!® On the other hand, the sub-systems a cruise
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missile needs in order to operate at the frontiers of current performance may have to (a)
involve technologies more diverse than what is required on the ballistic side and (b) need
often to be designed just as specifically to achieve tailor-made compaction. All in all,
really advanced cruise missiles may not proliferate as readily as their ballistic equivalents,
not unless and until straight transfers occur in the aftermath of a collapse of the MTCR.

Over the next two decades, ballistic missiles may close the accuracy gap as
between themselves and aerial delivery. They, too, may come more regularly to register
what amounts to pinpoint accuracy over whatever range. Thus far the genre has not
achieved this because of attributes that are, in other respects, positive. The downside of
an ability to leave the atmosphere is the need to re-enter it, with all this entails in terms of
stressful retardation and associated tumbling. Economy over extended ranges has its
downside, too. Assuming a 'minimum energy' trajectory throughout, it requires an
increase in burn-out velocity of less than ten per cent to increase the range from, say,
9000 km to 18000. The obverse is that a small error in a velocity vector can, unless
corrected terminally, induce a big miss distance.

Yet in spite of these inherent difficulties, much progress was made with ballistic
missile accuracy in the period 1970-85. The Pershing 2 was a special though instructive
case in that a CEP of 30 to 40 metres was adjudged achievable, given terminal correction
(for inertial error and wind drift) by means of a built-in combination of radar and digital
mapping. More generally, the progressive refinement of inertial guidance was still the
key at that stage. Part and parcel of it, in the case of large and sophisticated rockets,
was the introduction of the multiple warheads, each directed towards a particular target
by a programme updated on board at the time of separation. With these Multiple
Independently-targettable Re-entry Vehicles (MIRVs), a CEP of 100 metres can now be
registered at intercontinental range. That value has been cited for the MX
Peacekeeper.”® Even without MIRV, a CEP of 150 to 300 metres might normally be
feasible across a wide spectrum of range.

Though impressive in themselves, such accuracies still do not match the 20 or 30
metres or so now regularly registered by cruise missiles or guided bombs. In fact, for the
44 Tomahawks launched against Iraq early this month (September 1996) a CEP of 12
metres has been claimed. Though that contrast will matter little if the warheads bear
some means of mass destruction or else are directed against a port or a logistics park or
some other large soft target, it could still be of operational consequence when using high
explosive against compact targets like bridges or bunkers. But now the elixir of near-
perfect terminal precision may be accessible to the world of ballistic missilry via the
intelligent submunition. At the 1994 Farnborough Air Show, Textron exhibited a
canister of standard dimensions that, dropped from an aircraft, opened up to release a
dozen bomblets, one or two hundred metres above - let us say - tanks in open formation.
Each bomblet would then home, by means of an image-comparing sensor, on an
individual tank. It was stressed that the technologies incorporated in this Sensor Fused
Weapen (SFW) were thoroughly state of art. The components had been bought off the
shelf except for some machined to fit particular niches. No reason was seen why China,
for instance, should not have this technology in a decade or two. Nor why the warhead
capsule for a theatre rocket could not readily incorporate the SFW principle on either a
multiple or a unitary basis. Normally, too, shrouding should enable sensors to withstand
the shock of high speed atmospheric re-entry. Credibility is lent to such prognoses by
such ordnance having arrived in aerial service very much on schedule in relation to the
decadal lead time characteristic of modern weapons. It was being predicted for the
middle 1990s in the public debate in 1984-5.*'
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Long-Range Precision

All of which further serves to confirm a neglected but important truism. It is that
the warloads borne on long-range ballistic missiles will not always have to be mass
destruction, not even for strikes across intercontinental distances against compact, hard-
point targets. It is a truism that, in relation to strategic deterrence, was dismissed too
readily for too long. Throughout what one may call the classic SDI years (say, 1983-7),
both the academics and the policy-forming communities regularly closed ranks to
discount any middle way between our adversaries fitting out their ICBM or SLBM capsules
with nuclear charges and their packing them with back numbers of Pravda. Not even
chemical delivery was much allowed for. At least one cogent attempt to remind
everyone that high explosive might be delivered intercontinentally went virtually
unremarked.?2 Never mind that, by September 1987, the USAF was at a 'critical point'
in the development of high-explosive warheads intended for installation in Minuteman 3
ICBMs modified to home in on the emissions from enemy master radars.23

Also little remarked within the SDI debate were those grim warnings the USSR had
issued in 1956 and 1960, during the crises over 'Suez' and the Lockheed U-2
reconnaissance flights respectively. Granted, a good case can be made for saying the
rocket threat against London and Paris, made by Marshal Bulganin on 5 November 1956
in his capacity of Soviet co-leader, was pure gesture politics. It came a solid week after
hostilities had commenced, by which time American and international pressure was
obliging Britain, France and Israel to cease firing as a preliminary to withdrawal.
Granted, too, any attacks on U-2 forward bases (certainly those in Turkey, Pakistan and
Norway) could as well have been made by bombers as by the rockets Moscow again
mentioned. But on each occasion, it was easier to believe that any strategic missiles that
were launched would be non-nuclear.

Within the USAF and the USN, interest in precision ballistic delivery across
strategic distances has lately resurged, even though any expansion of their own missile
inventories to exploit this option could vitiate the arms control reciprocation with
Moscow in train under the rubric of the Strategic Arms Reduction Talks (START). The
USAF now envisages non-nuclear warheads being used 'versus hard-to-destroy targets
such as buried command bunkers ... including facilities related to the manufacture of
nuclear, chemical or biological weapons and command-and-control sites'24 The USN
has tested a Trident D5 Submarine-Launched Ballistic Missile (SLBM) with a non-nuclear
precision warhead incorporating metal rods so as to penetrate up to 20 feet of concrete.
We are advised, too, that this D5 might be guided onto a target by Global Positioning
System (GPS) satellites (see Chapter 3).25 Sensor fusing is not even mentioned in this

prospect of precision.

A Shift Towards Cruise?
However close the correspondence between ballistic missiles and the cruise variety

may become overall, certain attributes will still be different. The use of the ‘cruise’ long-
range may be constrained by proscriptions on the overflight of neutral territory. Nor
may the cruise missile ever match the facility of its ballistic counterpart for engaging,
almost in real time, manoeuvre forces on land or for being synchronised to effect at
theatre level or above one paralysing first strike. But it may be the better instrument for
presenting an ultimatum in tangible form. Its longer flight time will give the enemy more
time to reflect; and it should be easier to destroy in flight if he duly caves in. A cruise
missile will generally be the better vehicle, too, for the dispensing of a biological or
chemical attack (see Chapter 5).
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Most significant in respect of BMD, however, is the reality that, for many purposes
in theatre war, the advanced cruise missile may be still better adapted than is the ballistic
simply because it may be harder either to find and destroy on launch platforms as well as
to intercept in flight. At the very least, its interception will require resources over and
beyond any committed to BMD or, indeed, traditional air defence. It may, for instance,
involve heavy dependence on the point defence of vital targets. So the readiness with
which it may proliferate among our potential adversaries will be an important question.

It will also considerably be one of prediction not just of technology but of
geopolitics and, indeed, military philosophy. It has lately been observed that ‘Third
World customers for Scud equivalents have not yet appreciated the advantages of cruise
missiles. The widespread availability of Gps-based flight control systems is likely to
change this perception, and the proliferation threat may shift from tactical ballistic
missiles to more economical cruise missiles’.® It is germane to note that Russia has,
since the late 1950s, given the cruise missile considerable emphasis in spite of rocketry
being veritably a part of the Muscovite culture thanks to the inspiration of Konstantin
Tsiolovsky (1857-1935), ‘the father of Soviet spaceflight’. The Russian Federation is
reckoned currently to have in service 26 types of nuclear-capable offensive missiles.
Eleven of them are cruise. Of these, six are submarine-launched, their ranges spread
from 100 to 3000 km. Four are air launched, with ranges between 200 and 1600 km.
One, the SS-C-1b, is ground launched. It can travel up to 450 km.”” So neither the spirit
of Tsiolovsky nor the sexiness of ballistic missiles paraded in echelon has entirely

prevailed.

Club Mad?
A theme that surfaces not infrequently in discussion of missile defence is that we

are into a new situation in that we are dealing with adversaries (especially in the Middle
East) who are not susceptible to reason and therefore impervious to deterrence through
the threat of overwhelming retaliation Active defence duly assumes a singular
importance, not least the defence of one’s homeland against weapons of mass
destruction.

This view is not to be dismissed lightly. A case can be made for saying that
rationality and positivism are under threat the whole world over as we slide deeper into
philosophical and cultural chaos and as ecological stresses build up.® But the point is
not clinched beyond all argument by the entrances and exits of young suicide-bombers,
Islamic or whatever. Communism in its heyday was a faith that inspired, required and
enforced similarly sacrificial dedication. Think of the countless human wave attacks on
the Eastern Front, in Korea, at Dien Bien Phu ... . But those involved in such episodes
have always had different motivations from those who make the strategic calculations at
the top of any such polity. The latter are never indifferent to the survival of themselves
or their regime.

Nor can we just say that deterrence cannot work because the revolutionary leaders
are clinically insane, almost by definition. This also is nothing new. You could not be
madder than Josif Stalin was to judge by much of his behaviour on the home front. Take
the entirely gratuitous purge of the Soviet armed forces in 1937-8, undertaken at the
very time Hitler was building his strength up. Altogether some 35,000 officers and
commissars were executed or simply vanished. All but five of the 80 members of the
Higher Military Council were liquidated. So were 90 per cent of all colonels; and so
on.® Yet in his dealings with other world leaders, Stalin displayed a cool and ruthless
shrewdness much more often than not, just as the lunatic Hitler did. Much the same
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could be said about Mao Tse-tung™ or Kim Il Sung (see Chapters 6 and 5 respectively).
So could it about Saddam Hussein. Such men are prone periodically to making some
massive strategic blunder, this as often as not through underestimation of the resolve of
their opponents. But that is not madness per se.

Even if one does accept that insane behaviour is becoming more prevalent in world
affairs, that may not be a good enough reason for erecting comprehensive BMD as soon
as possible. All else apart, that may present the madmen with a challenge to overcome
or somehow circumvent. Above all, it is important not to judge too hastily what measure
of protection it is sensible to aim for and what form this should take.

However, one difficult judgement that has always to be made is the soundness or
otherwise of the oppositions’ procedures for crisis command and control. The
modalities are examined, in so far as that is possible, in Chapter 6. How apposite they
are will depend as well on how vulnerable to destruction on base the other side’s
strategic forces may be. That will be a function of their scale and their character. High
vulnerability on the part of one side is bound to increase the risk of war through strategic
miscalculation by either side.*!

Missilry is is comparatively easy for a backward country to use and even, after a
fashion, to manufacture. On both counts, it may be singularly suitable as the weaponry of
the ‘poor man’. What also is fair to say that the singularity of the missile in modern war
becomes the more evident the further you move beyond or back from the Forward Edge
of the Battle Area (FEBA). Those two propositions are connected to an extent.
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3 - The Space Milieu

Discussion of the prospects for BMD customarily starts with the drawing of a Space-related
distinction. It is that between interception below or above the altitude at which the
resistance offered by the air to fast-moving objects becomes negligible. This divide is
described as being that between ‘endoatmospheric’ and ‘exoatmospheric’.

Atmospheric Effects
A recognised indicator is the velocity in air at which a surface of iron starts to ablate:

the less resistant the air, the higher this threshold. As one ascends from 80 to 120km, it
increases from 6.5km/sec. to 58. That is a much more rapid change, proportionally
speaking, than occurs either higher up or lower down. The point is well confirmed by this
being the zone within which meteors so suddenly yet visibly burn out. Accordingly, a 100
km is taken as the boundary up to which atmospheric resistance has tangible significance
whether in regard to a warhead re-entering, a missile homing or a satellite orbiting: that is to
say, the divide between ‘endo’ and ‘exo’. During the early 1960s, the great majority of
governments came to accept this as also the legal boundary between national air space and
Outer Space.

The physical interpretation is as follows. The density of the atmosphere decreases
rapidly with height. By 80 km, it is less than one part in 100,000 of what it is at the Earth’s
surface. But around 100 km, this trend is sharply accelerated by a tendency for gas particles
to break up under the influence of short-wave radiation. Molecules break down into atoms.
At the same time, the atoms tend to ionise: that is to say, electrons separate from nuclei
Meanwhile, those elements with lighter atoms tend to become more dominant. It is the first
and last of these three effects that bring about a more abrupt fall in the density of air and
hence in the resistance it offers to moving objects.

The edge of the atmosphere as here identified is also deemed important in relation to
the absorption of electromagnetic radiation. Sometimes, indeed, too much has been made of
the contrast as when it has been suggested that for a warhead capsule to fly even a few
kilometres below the 100-kilometre level may be for it to become ‘invulnerable’ to infra-red
surveillance from above.' All the same, there is no denying that the general question of
absorption, highly differential in respect of wavelength as well as of air composition and
density, is of great import in the civil and military realms, very much so for BMD. The
electromagnetic spectrum is outlined in Table 1.

Band Frequency Wavelength
Very low frequency (VLF) 0-30ke/s Above 10,000m
Low frequency 30 - 300 ke/s 10,000 - 1,000m
Medium frequency 300 - 3,000 kc/s 1,000 - 100m
High frequency (HF) 3-30mc/s 100 - 10m
Very high frequency (VHF) 30 - 300 mc/s 10-1m
Ultra high frequency (UHF) 300 - 3,000 mc/s 100 - 10cm
Super high frequency (SHF) 3 - 30 kmc/s 10-1 cm
Extremely high frequency (EHF) 30 - 300 kmc/s 10 - mm
Infra-red - 1,000,000- 800nm
Visible light 800 - 400 nm
Ultra-violet 400 - Inm
X-rays 1-0.001nm
Gamma rays 0.001- 0.00001nm
Cosmic rays etc. Below 0.00001nm

ke/s = kilocycles persec = 1,000 cps

mce/s = megacycles per sec = 1,000,000 cps

kmc/s = kilomegacycles per sec = 1,000,000,000 cps

A term now regularly employed to indicate frequency is the hertz, its meaning being ‘one cycle per second’.
Correspondingly, a kilohertz is a thousand, a megahertz a million and a gigahertz a billion cycles per second.
nm = nanometre = abillionth of a metre
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For active sensing or data transmission it has often been important to operate on as
high a frequency (i.e. as short a wavelength) as possible, using coherent radiation. What
‘coherent’ here means is that all the waves being emitted are in phase, with every wavelength
effectively identical or, at the very least, in close and systematic relationship. If the radiation
from an aperture of given width is of shorter wavelength/higher frequency, it will be less
divergent, a big advantage in BMD target registration. Also if the task is sensing, short waves
can be more definitive. If it is communication, they can carry more channels on a given
bandwidth. The advent of the laser has reinvigorated the quest for high frequency combined
with adequate power. All the same, a lot of radar transmission still is in the VHF to UHF
range and of radio in the HF to VHF.

The most basic yardstick for the ‘passive’ receipt of radiant energy from elsewhere is
heat radiation off a ‘black body’, a hypothetical object that is a perfect absorber and likewise
a perfect radiator at all wavelengths. Then the peak wavelength will be a linear function of
how far the temperature of this body is above absolute cold, the state in which matter is
drained of all energy. That state is close to -273 degrees on the Celsius or Centigrade scale
which is zero degrees on the Kelvin, one degree covering the same temperature range in each
case. According to Wein’s ‘displacement law’:

AT = 2,898,000
where A = the peak wavelength in nanometres (nm)
T = the temperature in degrees Kelvin (K)

Thus at 500K, the peak emission will be 5796 nm; and at 5000 K, it will be 580nm.

What this relationship connotes for passive surveillance can be more fully illustrated by
noting certain characteristic temperatures. The mean temperature of the atmosphere at Mean
Sea Level (MSL) is close to 290 K. That of deep Space is only several degrees above
absolute zero. The surface of our Sun is usually at about 6000 K. The flame of an aircraft’s
gas turbine may be at 2500 K; and that of an ascending rocket at a rather higher value. The
plasma that forms around a warhead capsule on re-entry may briefly reach several thousand
degrees. What has to be remarked, however, is that the lower the temperature range the
flatter is the graph for heat emission plotted against electromagnetic wavelength.” That does
nothing to assist the passive discrimination of objects of interest to BMD.

The attentuation of radiation through absorption, by a particular gas or by the
atmosphere in general, is measured in decibels, usually decibels per kilometre. A decibel is a
ratio of power or energy expressed in terms of logarithms: calculated, as often in other
contexts, in relation to 10 as a base. One decibel is that ratio of initial to end strength which,
multiplied by itself ten times, would produce the answer, 10. This ratio is just over 1.25; and
so its reciprocal is just under 0.80. Therefore an attenuation of one decibel represents a
power decrease of just over 20 per cent. A loss of five decibels amounts to one of just over
68 per cent. One of 60 preserves only one part in a million.

At or near MSL, absorption by the atmospheric mix of gases becomes significant as one
moves from longer wavelengths into the SHF. Through the EHF, attenuation gets worse quite
steadily. Even in the ‘windows’ of relatively good penetration that occur between the sharp
absorption peaks, there is an upward absorption trend from a typical 0.02 decibels per
kilometre to 3.5. Through the infra-red, absorption rates sharply vary but are often high.
Then at 900 nm a remarkably good window begins and extends to around 300nm. That
covers, of course, our optical spectrum. After that, opacity is dominant though fairly good
windows occur twice between 90 and 35nm. A window in that sector tends to have an
absorption coefficient of somewhere below 0.5 db/km at MSL : something like 10 to 15 per
cent per kilometre.” In the rarer air at high altitude, however, all absorption rates would be
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much reduced. Relevant, too, is the near absence in the stratosphere and above of water
vapour, a strong and exclusive absorber at certain wavelengths.

For passive sensing across what is, as a rule, quite a wide spectrum, the critical limit on
clear reception tends to be the ‘thermal noise’ generated within or immediately around the
sensor itself. With active sensing by either standard radar or laser, on the other hand, the
limiting factors are (a) beam divergence and (b) the rate of atmospheric absorption at the
transmitted bandwidth. Beam divergence is, as noted above, directly proportional to the
wavelength but is also inversely proportional to the width of the transmitting aperture.

The airborne laser the USAF is enthusiastically developing for the Boost Phase
Interception (BPI) of ballistic missiles reportedly has an iodine-oxygen lasant. If so, it will be
transmitting pulses on 1315 nm. That may in itself be compatible with USAF claims of
intense energy flux on targets perhaps two hundred kilometres away across the stratosphere.
But any such compatibility will mean little if various collateral problems are not adequately
resolved (See Chapter 4).

The 100-km boundary is by no means the only one to recognise as, in one’s mind’s
eye, one transects the atmosphere in a vertical plane. A much sharper divide geophysically
will have been the ‘tropopause’, the discontinuity that occurs between the troposphere (the
lower atmosphere) and the stratosphere. Naturally, molecular diffusion occurs across it quite
extensively. To an extent, too, horizontal fields of pressure and wind formed within the
troposphere continue above. But vertical currents of air rarely make the transition.
Accordingly, the stratosphere contains little water vapour and is virtually devoid of clouds.
It never rains there. The thin air can warm up or cool quite rapidly. Otherwise there is no
very obvious ‘weather’.

The height of the tropopause fluctuates. Typically it is at 11 kilometres above MSL in
our latitudes. Around the North Pole, eight is more the norm; and near the Equator, 16.
The interception below the tropopause of warheads of mass destruction would self-evidently
be liable to present acute problems in the vicinity, especially as rain washes Earthwards
clouds of contamination. Conversely, the interception above it of such devices would impact
more broadly; and this impact might often transcend national boundaries. Either way, these
threats derive in part from its being adjudged a relatively simple task to ‘salvage-fuse’ a
nuclear warhead: that is to say, prime it to explode the moment it is intercepted. But they
relate as well to the diffusion of contaminant cloud - nuclear, chemical or biological.

Within the stratosphere, another benchmark, as one might say, is afforded by the ozone
layer. This is mainly to be found in the altitude band, 20 to 30km. Ozone is a variant of
oxygen that has three atoms per molecule instead of the usual two; and is formed through
interaction with hard ultra-violet radiation from the Sun. It thereby affords protection from
this waveband to complex organic molecules. As the thin and fragile ozone layer absorbs
this solar energy, it warms the stratosphere considerably. But at 50km one enters the
mesosphere, the zone in which cooling with height resumes. At 80km, this is deemed to give
way to the ‘ionosphere’, the finely articulated zone hundreds of kilometres deep that is highly
active electrically by virtue of the molecular and atomic dissociations referred to above.

Salvage-fusing in this zone can produce the ill-understood phenomenon known as
Electro-Magnetic Pulse (EMP). Strictly defined, this is the release of electrons through the
jonisation that occurs almost instantaneously upon nuclear detonation. However, the term is
customarily extended to include the follow-on electron surges across many minutes. EMP can
cause acute interference with and, indeed, obscuration of electromagnetic reception though
rather more across those frequencies likely to be used for BMD communication than in the
higher ones employed by its sensors. Edward Teller has long seen our inadequate
comprehension of this effect as a powerful reason why the West should not have entered into

the Partial Test Ban treaty in 1963.*
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Pollution Through Interception?
Most readily apparent near to the MSL is the threat posed to life forms by the lethal

quality of the shorter-wave emissions from an initial nuclear flash; and the threat posed more
generally by the sheer volume of heat then released. Given the absorption patterns outlined
above, one could expect the former aspect not to be too damaging beyond a few kilometres,
even from a large burst within a clear atmosphere. The latter may impact more extensively.
Estimates made early in the missile age (around 1960) put the slant range at which dry paper
was liable to ignite, if no cloud supervened, at five kilometres for a 'nominal' (20-kiloton or
Hiroshima scale) explosion and 20 kilometres for a megaton one. These figures related to
‘air bursts' only two or three kilometres up and should be extended appreciably for explosions
above the tropopause. Moreover, one singularly macabre effect (retinal scarring) can occur
twice as far out as may tinder ignition. Such reckoning qualifies somewhat the assertion, not
infrequently made, that salvage fusing more than 15 kilometres up would cause little damage
at ground level. Interception above the ozone layer might be safer.

With any air burst, however, the cloud of radioactive contamination would be nothing
like as intense as that from a ground burst of similar strength. This is because no solid
particles would have become entrained. Moreover, its activity would progressively diminish
as various chain reactions worked themselves out. With chemical and biological spillage, the
dilution prospects would be determined more completely by the ambient conditions.
Contamination above the tropopause is borne away on lighter winds than occur below. On
the other hand, gases and particles diffuse more readily in the rarer air. When chemical or
biological agents are especially potent, dispersal can mean more lethality. When they are
weaker intrinsically, it may mean dilution to a level at which they become innocuous. In the
case of radioactive fall-out, there seem to be no lower thresholds.

The current view at Porton Down is that any germs would be hard put to survive the
cold and, above all, the aridity of the upper atmosphere. In addition, the fierce radiation
encountered above the ozone layer is often deemed able to decompose quickly chemical and
biological agents. Yet it may not be efficacious against every substance, least of all some of
the spores that may be genetically engineered for hardiness as the current revolution in
biology works itself out. It is known that some three dozen of the simpler organic
compounds (e.g. formaldehyde, H,CO) survive journeys across deep Space. Moreover,
some eminent scientists this past century (among them Sir Fred Hoyle, the astronomer, and
Francis Crick, the co-discoverer of DNA) have been persuaded that spores and micro-
organisms can do likewise, in a state of suspended animation.” Studies continue, within the
context of BMD, of how lJethal clouds evolve at high altitude. In the meantime, one does
have to remember that dispersion from intercepted RVs may occur in the form not of clouds
but of submunitions.

Yet whatever scientific analysis reveals, novel dilemmas will still be posed about (a)
when BMD batteries might open fire, and (b) down to what altitude interception might be
allowable on a specific occasion. The difficulties will be compounded by short warning times
: never more than 30 minutes and, much more typically, well under five. This would surely
preclude the positive control from a senior level of particular engagements, unless these were
only against a shot or two across the bows - a gesture Lampedusa-style or as in the Taiwan
Straits this Spring.

Two reasons thus emerge why any BMD command-and-control must be multinational in
theatres like Europe. The one is the cardinal need to pool intelligence, not least as regards
the likelihood of enemy recourse to warheads of mass destruction. The other is the plain fact
that cloud dispersal cannot be constrained by national borders; and that the actual dispersion
patterns will be impossible to predict with any precision on any given occasion. Witness
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Chernobyl. So Britain, say, could hardly decide unilaterally to protect its own people,
livestock and habitats by even appearing to put those of France at risk. An adverse
continental reaction might be none the weaker if it were less than fully informed or entirely
rational. So agreed rules of engagement will be essential. It is a relief to observe that BMDO
is more cognisant of this consideration than was the case a year or two ago.

Nor is it just when coping with the means of mass destruction that BMD can pose a
pollution threat in near Space. A lesser but still important cause is the way in which an
impact at some kilometres per second between an interceptor warhead and an RV could
generate millions of new fragments, thousands of which would be centimetres and more
across. Any of the larger pieces that then happened to enter orbit would menace Space
platforms, probably disintegrating them should collisions occur at closing speeds around 15
km/sec. Even particles a millimetre across may pit unshrouded sensing surfaces.

Cascades of debris from orbital or near-orbital collisions first caused concern in the
1970s as fragment totals built up, mainly from seven firings of US Delta launch rockets plus
eight Anti-Satellite (ASAT) test interceptions by the Soviets. In 1978 and again in 1981, the
Soviets actually had a satellite wrecked in orbit, apparently through debris encounter. But
from 1981, the Deltas were made to burn out lower down while, in 1982, Moscow
suspended ASAT tests. Soon, however, the advent of SDI, with its heavy emphasis on what
Moscow regularly castigated as 'Space-strike weapons', was to revive the spectre with a
vengeance.

In the wake of sDI, the debris danger has remained not least because of the manifold
uses, civil more than military, to which Space is being put. The number of significant
fragments (i.e. ones at least several centimetres across) is still slowly rising. The situation is
most serious within the 500 to 2000 km altitude band and again at the geostationary height,
that at which a satellite automatically keeps constant station above the same point on the
Earth’s equator because it is itself revolving in an equatorial plane at the same angular
velocity as the Earth is rotating. That height is about 36,500 km. It is of singular
importance for communications relay and for continuous surveillance.

Proponents of BMD fairly argue that the trial interceptions now in train are unlikely to
aggravate the debris situation much because impacts will occur well below 500 km and
between two objects, neither of them on trajectories that are even approximately orbital.
They might further argue that even if, in pursuance of Boost Phase Interception (BPI),
weapons-platforms are eventually placed in orbital trajectories (see below), the altitudes at
which they revolve are likely to be well below 500 km.

On the other hand, such BPI platforms would depend for overall direction on a limited
number of satellites higher up, in some cases in or near a debris zone as defined above. The
geostationary level is of particular interest in the context of BMD. Besides which, any BPI
deployment in Space would have to be global even were the intention merely to achieve a
capability in one particular theatre. The reason is 'dwell time', the small proportion of time
that a platform in low orbit will be in line of sight to any given point on our rotating Earth.
True, the BPI platforms can be so orbited as not to overfly any latitude higher than that of the
territory they are targetting. All the same, a constellation of platforms that was to have a
dozen above North Korea, say, at any one time would ipso facto have to have about a
thousand above the Russian Federation. Therefore orbital BPI would be bound to complicate
the strategic balance between the major powers, probably to an extent that made codified
arms control unfeasible. At which point, concern for geopolitical stability fuses with that

about environmental congestion.
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Deep Emotions

The governance of Space ought not to be simply a matter of calculation, in any case.
One strand in public opinion, certainly in the United States, throughout the SDI era was a
sentiment that weapons platforms in Space (always the supreme manifestation of the SDI
vision) were aesthetically and spiritually unacceptable. From the counter-culture school
came admonitions that Space 'had been the last place safe from human wars ... the last refuge
of a sacred presence in the universe'.® Continuing depletion of the ozone layer is not a
military-related problem but does reinforce the sense of desecration.

Nor did the late Lord Zuckerman seem far removed from such anguish when he
warned in 1987 that certain kinds of Space-based laser weapons would ignite substances on
the Earth's surface.” Granted, the sort he apparently had in mind, Free Electron Lasers of
adequate power and appropriately tuned, were rather unlikely then and are extremely
unlikely now to figure in any BMD conspectus.8 Moreover, the SDIO fraternity were always
quick to discard their normally laid-back mien to protest with vehemence that sweeping the
Earth with 'death rays' was no part of their agenda. BMDO would do the same today.
Nevertheless, the words of Solly Zuckerman should be heeded on such matters. In World
War Two, he was a highly successful pioneer of the application of operational research to
tactical aviation. Later on, he was Chief Scientific Adviser to the Ministry of Defence (1960-
66) and to the British government (1964-71).

Surely, it is likely that any suggestion of the Earth's surface coming under orbital
domination by anybody would generate a syndrome of resentment around the world. The
fact that 'death rays' have been a staple of science fiction since H.G. Wells indicates how the
mere mention of them evokes from deep within our psyche some graphic folklore : the 'evil
eye', the basilisk's stare, lightning shafts and the firedrake. Even the prosaic Anglo-Saxon
Chronicle tells how, among the 'foreboding omens' that 'wretchedly terrified' the people of
Northumbria in the year 793, were 'lightning storms and fiery dragons ... flying in the sky'.
However phantasmagoric any latter-day revival of such concern may appear to strategic
analysts, they would do well not to dismiss it out of hand. What we may have here is
something like a mirror-image of Lyndon Johnson's justifying Project Apollo on the grounds
that he was not prepared to go to sleep under 'the light of a Communist moon'.

Further weight is lent to this caveat by the lead role orbital satellites have assumed in
the global revolution in telecommunications. Albania, Iran and Libya are among the
authoritarian states that either have failed or are failing to check the arousal of dissent
through the proliferation of satellite receiver dishes. Saudi Arabia and China are among
those that continue dourly to resist. The former still maintains an official ban on receiver
dishes, though the privileged flout this. The latter has been striving to oblige all its urban
dwellers to abandon private dishes in favour of cable television from which every inkling of
serious comment has been excluded. Witness, too, Rupert Murdoch’s admission in June
1994 that he had felt obliged to have the BBC’s round-the-clock news service removed from
his Hong Kong-based Star satellite broadcasts in order to placate Beijing. The consensus
among Western commentators is that such obfuscation must fail in the longer-term, given
China's trade liberalisation coupled with a technical trend worldwide towards dishes 'as small
as 50p coins'. If so, the powers-that-be in Beijing may be all the more disposed to vent their
aggravation skywards, rhetorically at least.

Meanwhile, concern is burgeoning the world over lest imagery beamed from on high
creates ‘cultural deserts' as it erodes traditional mores in favour of a Hollywood
cosmopolitanism with its accent on mindless titillation - pornography, violence and trivia.
Within Europe, France has assumed the lead in exploring the political scope for resistance.
In various religious traditions, of course, anything that smacks of a ‘craven image’ is deeply

suspect.
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What the future actually holds is still uncertain. Everything hinges on the huge
expansion in the number of satellite channels (to 500 or so?) that new techniques of digital
compression will make possible. Will this preserve cultural diversity or will there be a
supersaturation effect instead? The pessimists fear little choice upmarket and a plethora
downmarket. At all events, there will be an added premium this next decade or two on
handling with due sensitivity anything that smacks of dominion from Space by the United
States or anybody else. Military aspirations in this domain will need to be carefully judged,
not least interception by laser. Mounting distaste at any idea of lasers being used against
humans in ground war is likely to heighten sensitivities further all round. A year last autumn,
an international ban came into effect on low-energy anti-retina lasers.” The United States
duly cancelled a laser countermeasure weapon intended for use against electronic sensors. It
did so because Washington allowed it might also impair the human eye.

Demilitarise?

All of which might be taken to imply that we should demilitarise Space completely.
What every analyst accepts, however, is that such a departure would be neither desirable nor
feasible. It would be undesirable since such militarisation as has taken place to date has been
strongly conducive to world peace. = Communications satellites have aided crisis
management. Reconnaissance from Space (initiated by the Americans in 1961) has helped
the West operationally and reassured it strategically, partly through arms control verification
and partly through revaluation of threat. A not untypical view in 1955 was that the Soviet
army would be able to mobilise, through reserve recall, some 300 divisions within six weeks
and 450 within six months.!0 But by 19635, its order of battle was generally accepted to be
140 divisions; and not more than half of these were seen as at or near combat readiness. We
are sometimes encouraged to attribute this to the laconic objectivity disported by the
Kennedy administration on its assumption of office in early 1961. In fact, the start of the
revaluation predates them. It owes much to overhead transits of the USSR most notably by
U-2 monoplanes from 1956 to May 1960; and then by orbital reconnaissance satellites from
the autumn of 1961."" The knowledge continually acquired thus has remained indispensable
to stable deterrence as well as to arms control.

Besides, demilitarisation would be unfeasible, most basically because of the huge
overlap that already exists between civil and military tasks. = With meteorological
reconnaissance, the concurrence is complete except that military forecasts often need to be
very detailed for localised areas in the hours immediately ahead. With telecommunications,
navigation and asset surveillance, the overlap is considerable and increasing.

Take the case of the US Global Positioning System (GPS) navigational satellite
network. An endeavour is made to preserve a distinction between the military and the civil
facility, this in order to ensure that the former falls not into hostile hands. The remedy is to
transmit two different signal modes. The Precision or P-code is designed for authorised
military users and can be encrypted. The Coarse Acquisition or C/A code is always less
accurate; and can be further downgraded, should the situation demand, by the US military.
This generally available C/A code is normally accorded a resolution of 50 to 100 metres
while the P-code achieves one of several metres. However, deployed forces that are static or
slow-moving can narrow the C/A resolution severalfold by the integration of multiple
readings.

Efficiency in asset surveillance is also expressed most basically in terms of ‘resolution’:
this being measured in this case by the width of the smallest spot that can normally be
distinguished against a contrasting background. What was the world’s first civil Space-based
Earth-imaging system, the US Landsat, provides a 30-metre global resolution on the open
market to anyone anywhere. Much of this information ‘is sold via licensing agreements and
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directly downlinked from the satellite to ground stations in a number of foreign countries,
where the data is produced and distributed locally’. Yet Landsat data was also ‘put to good
use by US forces during Desert Storm’.'?

As of early 1994, some eight countries plus the European Space Agency (ESA) were
engaged in optical surveillance by civil satellite. Those countries were Brazil, Canada, China,
France, India, Japan and, of course, Russia and the United States. Resolutions were then
mainly in the 10 to 80 metre range. Upgrades were planned, generally to the 5 to 20 metre
range. However, Russia was said to be trying to market two-metre imagery of virtually the
whole Earth while the CIA was reported to be contemplating the sale of one-metre products.
If those departures bear fruit, commercial optical surveillance will come close to military in
terms of definition. American optical reconnaissance by military satellite now has a
resolution of about a fifth of a metre. The Russian military, having been in this field since
1963, are unlikely to be far behind. Israel and maybe China are also involved. Meanwhile,
France has assumed a lead role in the development of a multi-factor surveillance capability
for WEU. That has implications for BMD (see Chapter 8).

What certainly cannot be said is that Space surveillance, civil and military, no longer
engenders any resentment among the less advanced countries. On the contrary, improving
definition on the civil side may recharge such reaction. At the present time hostility is being
evinced in three countries - Brazil, India and Pakistan - that are themselves by no means
excluded from the world of high technology in Space and elsewhere. In Brazil, there is
protest against ecological surveillance data being processed outside the country. Meanwhile,
India and Pakistan are reportedly objecting to monitoring from Space being provided for in a
Comprehensive Test Ban." All of which serves to confirm the sensitivity of world opinion
towards ‘Outer Space’: a realm identified in the evocative terminology of the 1987
Brundtland report as one of the three ‘global commons’, the other two being the Oceans and
Antarctica. It speaks of ‘growing concerns about the management of orbital Space’, not
least as regards the threat of weaponisation.'*

Non-weaponisation
So accepting that the non-militarisation of Space is not a viable option, what of the

possibility of nailing the principle of the non-weaponisation of that realm? Here, too, there
are difficulties of definition. Take a BMD battery deployed on the Earth’s surface. The first
assistance rendered from orbit is likely to be early warning. Next, satellite transmissions may
‘cue’ it: that is to say, increase maybe two-fold the effective range of the battery radar by
indicating the sector of sky it needs to scan. Sensing satellites may then be crucial to
discriminating between the warheads in the threat cloud and the accompanying decoys and
debris. Some people would say that, even with existing technology, the whole satellite
constellation gets so intricately involved in target acquisition that it has to be seen as integral
to the ground-based BMD. Against that, however, one can insist that the term
‘weaponisation’ be confined to the deployment of the actual ordnance, be this interceptor
missiles or laser beams. If it can be agreed that these should not be deployed in Space, the
precept of ‘non-weaponisation’ can thereby be upheld.

If that is accepted, two derivative questions have to be addressed. One is whether the
‘non-weaponisation of Space’ ought still to be pursued under the rubric of the Anti-Ballistic
Missile treaty of 1972 or whether this ought to give way in due course to a new arms control
regime. The other is how far arms control helps or hinders legitimate alliance aspirations in
the field of BMD. These questions may assume great importance in our dialogue with
America, especially Republican America (see Chapter 8).
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4 - Interception and Arms Control

The Arms Control Dimension
Writing a monograph about European Security in 1972, this author devoted six

pages out of 164 to arms control and disarmament." Looking back, that input seems
inadequate even for those days. Now so weak an emphasis would be absurd. That is
true for the topic just mentioned but no less so for BMD. The reason is threefold. One
aspect is that, particularly since the Cold War, we in the West have sought consensus
on defence on the basis of ever firmer acceptance of the philosophy that informed the
Harmel Report on The Future Tasks of the Alliance adopted by NATO Council in
December 1967. The outcome of a review proposed twelve months earlier by Pierre
Harmel, then Belgian Foreign Minister, this report stressed that ‘Military Security and
a policy of détente are not contradictory but complementary’. Therefore the Alliance
should pursue these twin objectives. Arms control is, in effect, an institutional
expression of détente.

Furthermore, some restraint in strategic arms expenditure by the West appears
part and parcel of our lending moral support to the forces of moderation within the
develoning nations. Positive engagement with these forces will be of increasing
importance in coping with terrorism, syndicated crime, drugs, pandemics, ecological
degradation and cultural debasement - menaces that loom with ominous strength
across the contemporary world. Accord on the promotion of democracy and human
rights will be important as well, not least in view of the weight given these days to the
proposition that free societies are less likely to be aggressive. Yet progress will be
compromised in all three directions if even moderate or traditionalist leaders in the
Less Developed Countries (LDCs) perceive the West applying double standards on
arms limitation. BMD is liable to be a touchstone, these next 20 years.

Finally, BMD may need certain forms of arms control itself to stand a chance of
being at all viable. The Missile Technology Control Regime (MTCR) springs
immediately to mind. As already noted, however, there is a whole network of arms
control provisions that may constrain the offensive missile threat. However, many
would insist that BMD preparations and, by the same token, those for cruise missile
defence can play a big part in discouraging the proliferation of attack missiles and the
associated means of mass destruction. The relationship is reciprocal.

Patterns of Conflict
In the American deliberations about BMD through the late 1960s (see Chapter 1),

a distinction was regularly preserved between comprehensive and ‘thin’ screen defence
of the homeland. The latter was to ward off either a limited strike from the USSR or
else a maximum attack from China. At present, the American public debate tends not
to recognise any such dicotomy.

All the same, BMDO has drawn up a table of generic threat scenarios for the
National Missile Defense (NMD) of the United States that can be summarised as in
three layers. The lowest order ranges from four simple unitary warheads (ST1) up to
twenty sophisticated MIRVs (ST4). It is thought the four might be indigenously
prepared (albeit not less than 8 to 10 years into the future) by such countries as North
Korea, Iraq or India, were their political situations ripe for this. The twenty might be
presented by a former constituent state of the Soviet Union, this either directly or else
through transfer - licit or otherwise.
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The topmost layer depicted is a deliberate mass attack with a thousand or more
warheads. Though everyone might agree this to be ‘highly unlikely’, nobody could
deny that it remains the ultimate possibility should deterrence fail comprehensively.
What may be the least plausible is the intermediate layer: Global Protection Against
Limited Strikes (GPALS), meaning ones involving the accidental or unauthorised release
of up to 200 warheads or Rvs.> It is hard to envisage that many being released simply
because some well-intentioned training officer had casually depressed the wrong
actuation switch. Nor is it easy to imagine 200 being fired off against the West by a
dissident group within a fragmenting nation state.

Nor, indeed, does it seem plausible to talk of any central government firing 200
RVs at the American homeland any time these next ten years. Clearly, that level is far
above what ‘a shot across the bows’ might require. Nor is it very credible that any
regime could afford at this stage to expend that many strategic RVs in a high-explosive
or, indeed, chemical bombardment of the United States. Nor, on the other hand, can
one readily identify a secondary nuclear nation that might release warheads of mass
destruction against the Americans on that scale. France could. So could Britain.
Neither ever would. So one is left with China in maybe 15 years’ time.

Nevertheless, the threshold of 200 has been associated with GPALS ever since
President Bush enunciated the concept in 1991. But that figure may have owed little
to a strictly strategic appreciation. It probably owed far more to the need George
Bush felt to sustain a balancing act within the Republican party as he led the United
States away from fully-fledged SDI. Since then, however, 200° has been identified in
some quarters as a kind of eternal verity. It is expressly part of the rationale behind the
rather apocalyptic calculations the Republican Right is currently engaged in (see
Chapter 7).

The basic alternatives posited, since 1991, have simply been National Missile
Defense (NMD) of the United States and Theatre Missile Defense (TMD), most notably
in Europe and the Mediterranean and in North-East Asia. But it is well understood in
Washington that TMD in Korea or Japan or Israel or the more densely-populated parts
of Europe could partake of national missile defence so far as those territories were
concerned. It would do so if the system selected could cover a wide area in relation to
the local geography.

Lockheed Martin are quite explicit about this in their promotion of Theater
High-Altitude Area Defense (THAAD) as a system the Europeans and, indeed, the
Japanese may care to purchase. Take, they say, a THAAD battery deployed to protect
the Ballistic Missile Early Warning System (BMEWS) at Fylingdales in Yorkshire. With
its slant engagement range of 140 km in all directions, it would also offer fairly thin-
screen protection to much of the industrial North of England. This is why, in
contemplating an area defence weapon like THAAD, we have to be so careful about
creating thus an NMD precedent unless and until we and our allies are clear-minded
how it may be interpreted and whether we are happy with that interpretation (see
Chapter 8).

One alternative that may present itself in due course is to focus exclusively on
the close-in defence of certain key assets at home or abroad. One thinks, first of all, of
military assets. It is not easy to predict how that priority might be read, given the
volatility of contemporary opinion. What one can say is that it would not lack
precedent. At the height of the Battle of Britain, the overriding concern of Dowding
and Churchill was and had to be not London but the viability of our frontline fighter
stations. Following the seminal Defence White Paper of 1957, the Royal Air Force
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deployed Bloodhound surface-to-air missiles expressly to shield its V-bomber bases.
Likewise between 1969 and 1975 the Americans focussed their BMD on a strategic
missile field.

Not that the choice between defending military objectives and shielding civil
society will ever be an absolute one. There will always be some overlap. Edward
Teller observed ten years ago that ‘One serious difficulty of ABM defense is that it
requires extensive, expensive, vulnerable radar installations. If the radar is put out of
action, the defender is helpless. Shielding radar against both the shock wave and the
EMP that the explosion of a large warhead would produce is a formidable problem. It
was the Achilles’ heel of the defence planned in the 1960s.® Suppose one does seek
to protect early-warning radars against missile attack. One may not merely be
underpinning any posture for active BMD. One may also be preserving the Iynchpins in
a national alert service directly serving the population as a whole. In 1991, the 38
modified Scuds fired at Israel killed two people, badly injured eleven and slightly hurt
220. So why so few serious casualties? One explanation is that the Israeli populace
regularly received several minutes early warning via American orbiting satellites.
Comparison has been made between the V-1 and the V-2 in the British experience of
1944-5: the point being that the V-1 did telegraph its arrival a little to the populace
below whereas the V-2 did so not at all. The inference has been that just a brief
forewarning may cut casualty rates by half,* even among civilians. It thereby becomes

an invaluable form of passive wide-area defence.

Aerospace Defence
In infrastructural terms, BMD is an extension of the anti-aircraft role just as

defence against the cruise missile is. Most essentially, all three modes are concerned
with threats from the skies above. To an extent, too, the defensive technologies are
becoming more dexterous. Nor should one disregard genre convergence by the
offence. The cruise-ballistic hybrid has already been mentioned. So has the ram-jet.
The stand-off launch of missiles is now a major role for manned aircraft, not least over
the sea. At present, it is largely air-breathers being released by air-breathers (i.e. cruise
from monoplanes). But the concept of stand-off rockets has been around ever since
the Blue Steel and Skybolt projects of the 1960 era; and may come strongly into vogue
once hypersonic penetration to target is called for tactically. A background reality is
the continuum from the Earth’s surface through the atmosphere into Space. The

Americans, in particular, have long perceived ‘acrospace’ as an indivisible medium of

war.5

Yet this does not mean that, at the all-important level of command-and-control,
synergy is assured. Nor may the quest for it relate easily to the axiom that a network
‘architecture’ must be optimally adapted to the BMD task per se if high rates of
interception are to be achieved. Radars intended to cope with low-flying aircraft or
cruise missiles have different envelopes of engagement to those required to track RVs
approaching via the fringes of Space. And what about the computation rates and
revisit intervals required against an RV descending at anything between Mach 4 and
Mach 25?7 A manned intruder would be unlikely much to exceed Mach 2: twice the
speed of sound at sea level, that being c.0.36 km/sec. Moreover, an RV or even a
submunition (see below) is a much tougher object to destroy than is an aerodynamic
platform, manned or otherwise. Fragmentation warheads, in particular, may be far less
satisfactory against the former. All in all, must one not talk about heavy extra
investment and extensive reorganisation, perhaps at continental level?
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Recent evidence from North America shows how readily disjunctions may
develop. In 1985, an Air Defense Initiative (ADI) was launched by the USAF to
complement SDI; and was accorded the same continental spread as NORAD, the North
American Air/Aerospace Defense Command that the USA and Canada had set up
nearly 30 years earlier. Two years later, in 1987, the battle management of ADI and SDI
was formally integrated. However, a Canadian Defence White Paper that June
(significantly, the first since 1971) committed Canada to full involvement with ADI
(pp.10 and 56-7) but reserved her position on SDI (pp.19 and 27).5

Then again, in September 1991, the US General Accounting Office published a
critique of the mis-match between SDI and ADI revealed by President Bush’s launching
of the GPALS strategy that January. It found the ADI schedule was lagging years behind
the stipulated GPALS requirement (p.2). It further found that the ‘SDI architecture is
proceeding independently of ADI’ (p.5) and avowedly without regard to cruise
missiles.” Achieving any smoother a concurrence within an expanded NATO Europe
could prove quite an exercise in political consensus building and bureaucratic

accommodation.

Perceptions of Necessity
Part of the problem with BMD arises out of the West’s current attachment to the

notion that none of its soldiers ought ever to be killed in action. In part, this utopian
attitude is a reaction to Vietnam. So is it to the holocaust. But it is fed, too, by the
agnostic hedonism of modern Western societies, including those elsewhere which
accept Western values. Few young Japanese comprehend the actions of the kamikaze
pilots of 1944-5 as well as would most Western veterans of that generation. Likewise,
the youthful and gung-ho interventionists of the Heritage Foundation in Washington
talk almost as if TMD can ensure that never again will any GIs come back in body bags.
Even the strong surge towards Unmanned Aerial Vehicles (UAVs) in the USAF is being
extolled as making aerial combat a low-risk profession. In future war ‘fewer airmen
are expected to be exposed to direct combat. Most, including many combat pilots, will
never leave the US. Instead, they will fly a large percentage of the penetrating
reconnaissance and combat aircraft by remote control’.®

This syndrome needs to be faced down, not least as regards the apprehension felt
about ballistic missiles even when laden only with high-explosive. Take a Scud-C with
a warhead of 700 kg. It would take well over four million of them to match the weight
of the bombs dropped by the United States Army Air Force (USAAF) and the Royal
Air Force (RAF) on Nazi Germany. It would take over 1400 to match the tonnage the
artillery in one American division might have expended in one day in 1950 against a
heavy enemy onslaught.” These comparisons surely confirm that we must approach in
measured fashion this missile problem. What that has to involve is careful judgement
as to what priority should be given to BMD however defined; and then how BMD in the
round should be apportioned as between active defence, passive defence and
counterattack pre-emption.

The Electronic Revolution

A big bugbear for BMD, throughout this last half-century, has been adverse ratios
of cost-exchange. By this is here meant that the cost of providing adequate defence
against a given number of offensive missiles significantly exceeds what it would cost
the adversary to deploy enough extra missiles to swamp the said defences. This
argument still runs. However, it needs regularly to be assessed against the background
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of an electronic revolution likely to continue a couple of decades and more as
technological change follows once again a familiar sequence. The improvement in
overall performance, having remained gradual for quite a while, has suddenly become
more rapid, this much to the advantage of the West (in particular, the United States) as
the side that already has the edge over all likely adversaries. After a further span,
however, this improvement will slow right down as the said technologies mature.

In certain aspects of the electronic revolution, a levelling out is already in train or
in sight. Basic radar design has become quite stable. The compaction of the silicon
chip is near to its limit. Nor may Stealth technology have much growth potential left,
after these next few years. On the other hand, laser beams can develop much further
yet. Gallium arsenide is coming into its own as a semi-conductor. In it, electrons travel
several times as fast as they do in silicon oxide. Furthermore, it is conducive to the
progressive replacement, via fibre optics, of electron flows with photonic ones.
Photons move still faster and are impervious to ElectroMagnetic Pulse (EMP). Already
fibre optics is extensively used in aerospace.

Clearly, these several trends contribute to the big advances in computer
hardware still under way. These strengthen BMD. They do so not least through the
instant integration of the data from sensors operating, actively or passively, on a
variety of electromagnetic wavelengths. A graphic illustration of what may be possible
is regularly afforded us by modern astronomy. Galactic maps recorded on several
different parts of the spectrum from Long Wave Infra Red (LWIR) to X-rays look very
different, one from another, for a given sector of sky. Interpreted together, they give
much more of an in-depth picture than any could alone. Likewise the multi-spectral
analysis of the objects in a missile threat cloud - the Re-Entry Vehicles (RVs), the
decoys, and the rocket debris - improve the prospects of tracking the warhead-bearing
RVs while the cloud is outside the atmosphere.

Conversely, it has to be said that the mechanical aspects of interception control
are not improving anything like as dynamically. Interceptor missiles typically have to
turn several times as tightly as an RV changing course, partly because it can take an
interceptor several score milliseconds to respond to a divert signal, during which time
the two objects could have either closed or separated by a few hundred metres.
Undercorrection leads to immediate loss of target and overcorrection to snaking. The
novel divert technology being fitted in the ERINT, the missile in the PAC-3 system,
specifically addresses this problem in the TMD context. Over intercontinental ranges,
however, it is even harder to resolve because then an RV travels faster (until after re-
entry) than an interceptor missile does.

Nor is the electronic revolution entirely one-sided. Terminal correction with
inertial guidance may in due course be incorporated into Rvs of well below
intercontinental calibre. Offensive rocketry will also benefit, over a steadily widening
range spectrum, from the sensor-fusing already being incorporated into aerial and
mortar bombs (see Chapter 2). Expectations that China, let us say, could have this
technology in theatre weapons within twenty years have been strengthened by her
progress with a variety of theatre surface-to-surface missiles. Pertinent, too, is an
intelligence assessment that, within five years, both she and North Korea will have
dispensers in service in battlefield rockets that can release 100 unguided submunitions
weighing several kilograms apiece.'”° BMD may not benefit indefinitely from the
electronic revolution unless it, too, can adopt novel modes.
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Cost-exchange
As of now, cost-exchange ratios (as defined above) are decidedly adverse, even
assuming a high probability of kill for any interceptor launched. Much as in the
calculations about comprehensive ABM defence originally made in the United States in
the 1960s, the cost to an industrial economy of constructing a defensive screen is liable
to exceed several times over what it would cost a similar economy to make enough
extra rockets to achieve saturation. Feed into that comparison the respective
operational infrastructures (launchers, ground-based radars, satellites ...) and the ratio
typically exceeds ten. Take THAAD as an example. The first battery has been due to
enter US Army service in 2001; and an eventual American inventory of 80 launchers
with 800 to 1270 missiles has provisionally been indicated. BMDO has estimated the
development and acquisition costs of such a THAAD programme at ¢.8.3 billion dollars
plus 3.7 billion for the collateral Ground-Based Radar (TMD-GBR). That works out at
maybe 12 million dollars for each interceptor, some five or ten times what might be
expended on an MRBM with a non-nuclear warhead. Moreover, the THAAD operating
costs over ten years are put at 2.5 and 2.4 billion dollars respectively.!' Lately, THAAD
has been ill regarded in Congress and elsewhere as an unduly expensive system. But
that comparative subtlety is not here at issue. The main point is a generic one.
Perforce, too, the spread of multiple warheading puts much extra pressure on the
Defence. It does so the more when dispersion takes place earlier rather than later; and
even more if the warheads can home ‘intelligently’. This self-homing obliges the
defence to seek higher interception rates. Yet here the law of diminishing returns
comes readily into play Heavy extra investment in BMD may yield but modest returns.
Two developments under the auspices of Moscow illustrate the present trend.
The SS-20, introduced in 1977, was deemed able to deliver three MIRVs across 5000
km with individual CEPs of 400 metres.'> Now, the SS-X-26, the successor to Scud, is
being flight-tested; and one variant is authoritatively reported to deliver submunitions
across 400 km.” The fact that the SS-20s have been dismantled under the INF
agreement of 1987 does not negate this comparison. On the contrary, it well shows
the downward spread of multiple warheading (submunitions and RvVs); and, in
consequence, worsening cost exchange for the defence. Active BMD will be driven
more towards radical technical remedies to try and reduce this imbalance.
Cost-exchange ought to figure more prominently in the contemporary BMD
debate. Not that one should return to the early McNamara era (1961-4) with its
overweaning preoccupation with the econometrics of armed conflict. Too seldom is
one able to compare like with like at whatever level. The material and political burden
a given defence outlay imposes on a polity that is affluent, consumerist and democratic
cannot be measured against that felt by one that is impoverished, technically backward
and authoritarian. In some ways, the latter is more susceptible to strain but in others
the former. Besides, one may be obliged to defend certain assets or situations even
when the cost-exchange as here defined is decidedly adverse. Submarine warfare
exemplifies that truism. In 1977 Admiral Sergei Gorshkov (who retired, in 1985, after
27 years as C-in-C of the Soviet Navy) reckoned that, in the First World War, the
manpower the Allies dedicated to retaining control of the North Atlantic was 20 times
that deployed by Germany in her U-Boat offensive. For tonnage lost, the ratio was
close to 100. Nor were things very different in the Second World War.'* Allowing that
his comparisons may be accurate enough, they still do not prove those anti-submarine
campaigns did not have to be fought and won. Anti-terrorist campaigns are similarly
instructive in this regard.
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Offensive Stratagems
In specific situations, no judgements about the operational prospects should be

made without bearing in mind the square law F.W. Lanchester enunciated so famously
in 1916 : ‘the fighting strength of a force may be broadly defined as proportional to the
square of its numerical strength, multiplied by the fighting value of its individual
units’.'> While we can forget neat calculations of unit ‘fighting value’ in the electronic
age, we can recognise the enduring validity of his contention that the advantage
attaching to superior mass is a square function, not a mere linear one. His prime
concern was with rival air fleets battling it out. Translated into the BMD world, that
could mean the offensive missile commander seeking to swamp a BMD network
sectorally, either to disable it or else to fire straight over it.

It is possible to envisage two geographical contexts in which we in the West
could be vulnerable to an adaptive enemy concentrating his effort to achieve sectoral
or local saturation. The one is where we are covering only thinly a wide total front.
Southern and Eastern Europe present various contingent scenarios. So, too, does the
Middle East. The other is as expeditionary forces are establishing a beach- or air-head.
In principle, the answer in the latter case might lie in matching a focussing of offensive
targetting with a concentration of theatre-mobile BMD, probably seaborne or airborne.
An alternative in the wide-front situation is to go just for the point defence of key
facilities. That form of BMD has inherent advantages, in any case, in terms of simplified
target acquisition.

Is the Lanchester square law still instructive applied the other way about? How
likely is it that a salvo of just a few offensive rockets or RVs can be comprehensively
eliminated? This question, which has been addressed by PFS in relation to some
specific scenarios, is very important vis & vis the possible role of ballistic missiles as
instruments of graduated escalation or as signals of intent.

Ballistic Performance
Consideration of whether a ballistic warload may survive to target tends to start

from the assumption that it will follow a ‘minimum energy’ flight path, one designed to
maximise range and warload for a given thrust. Such a trajectory will always be flatter
throughout its mid-course than a truly parabolic ballistic one. Nevertheless, its apogee
(i.e. maximum height) will give a good indication of how much of the flight time will
be exoatmospheric. A horizontal range of 500km derives from an apogee of 125km;
and twice that from one of 225. Then take the two rockets cancelled by the INF
agreement of 1987. The Pershing 2 rose to 330km to travel 1800km. The Soviet SS-
20 rose to 900 km to travel 5000. One may note that all these apogee values exceed
the operational ceilings of any surface-based BMD systems at all close to full
development.

Sometimes trajectories are not ‘minimum energy’ because they have been either
lofted or depressed to improve penetration prospects. In the 1991 study cited with
some disapproval in Chapter 3, estimates were made of how far ‘depressed’
trajectories might limit ranges, hopefully in exchange for some immunity mid-course
from the infra-red homing sensors of interceptor missiles conceivably being fired from
above. As already intimated, the judgements about immunity from homing devices
seem to me to have been too arbitrary. But that opinion, valid or otherwise, does not
bear on the calculations of RV atmospheric drag which can be more objectively
conducted. The two authors analysed two ballistic weapons, the al Abbas (the Iraqi
extended-range version of the Scud) and the Chinese DF-3, alias the CSS-2. They

40




concluded that lowering the apogee of al Abbas from 190 to 100km cut its range only
from 830 to 720 km; and that lowering that of the DF-3 from 550 km to 100 cut it by
less than a half, from 2780 to 1550 km'S. In these cases, too, interception from the
Earth’s surface might be harder against a shallower descent.

Writing in mid-1992, they took a different tack. They addressed the strategic
threat a salvo of Submarine-Launched Ballistic Missiles (SLBMs) could pose. Now
their concern was to show how much early warning could be reduced by trajectory
depression. Their contention was that well-flattened trajectories ‘with apogees of
roughly 90 km’ might cut the time of flight for a range of 1850km, say, from 12.5
minutes to 7.1. Lower the apogee to 60 km or less, on the other hand, and frictional
resistance would preclude further reduction. The two of them reckoned that the angle
of re-entry (as measured from the local horizon) would decrease from 40° on a
‘minimum energy’ path to 5 or 10 on a depressed one.'” The term ‘re-entry’ is here
being loosely applied, as it very often is in such discussion.

Nobody believes, of course, that SLBMs are likely to proliferate to the Iraq’s or
North Korea’s of this world. After many years of toil and tribulation, China brought
her first strategic missile submarine into service ten years ago. Its CSS-N-3 missiles
(of which it bears 12) are believed each to dispatch a two-megaton warhead across
something close to 3000 km.'® No sister vessel has yet joined it. However, the
argument about foreshortened warning times is every bit as applicable to land-based
systems of comparable range.

Interception boost phase (that is to say, while the motor rocket is still attached
and active) may, in principle, be an attractive option, not least because no dispersion of
the warload can yet have taken place. But all may depend on burn-out not being too
low down. Air resistance then retards interceptor missiles too severely and/or
overheats their homing sensors operating on passive infra-red. Likewise, laser beams
may be too prone to absorption , thermal blooming and diffraction within the
atmosphere as well as to the divergence inherent in their geometry, shall we say in their
quantum mechanics.

However, the probability is that, in theatre war, most ascending rockets will burn
out deep within the atmosphere, even on trajectories that are minimum energy. Take
the ‘minimum energy’ flight of a two-stage ballistic missile designed to travel 600 km
in six minutes, just lifting above the atmosphere for its midcourse apogee. Half a
minute after launch, it will be travelling at 400 metres per second (mVs), having reached
an altitude of just over five kilometres. Twenty seconds later, it will have reached 880
m/s and 15 kilometres. Another 20 seconds will take it close to 1700 m/s and to 32
km. It will finally burn out after 80 seconds, having attained a speed of 2200 m/s and a
height of 45 km, still deep inside the atmosphere. What is more, up to half of this
boost phase may have been spent beneath cloud cover.

Yet not even in an intercontinental exchange is burn-out exoatmospherically the
only possibility. True, all the older models of ICBM exceed this threshold by a wide
margin. Thus Russia’s SS-18, which entered service in 1982, burns out, after 300
seconds, at a height of 400 km. But in 1986, the USAF began to deploy the MX
Peacekeeper ; and this burns out, after 180 seconds, at 200 km. So, too, does the SS-
25, the mobile and single-warhead ICBM design first deployed by Moscow in 1985.19

Nor do these figures connote a lower limit for ICBM acceleration boost-phase.
Within a month of President Reagan’s keynote speech of 23 March 1983, two panels
had been established to study the technical and the political dimensions respectively.
The former was headed by James Fletcher, the head of NASA. One thing this Fletcher
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panel foresaw, when it reported in 1984, was ICBMs designed to burn out after only 40
seconds, 90 km up. Concurrently, Pentagon studies confirmed that, with just a 25 per
cent sacrifice of warload, an MX could reach burn out in less than a minute at only 80
to 90 km.20 No doubt, too, theatre-range missiles can be made to burn out much
lower in the atmosphere than minimum energy considerations would lead one to
expect. That could pose major problems for Boost Phase Interception (BPI) in terms of
engagement time and assured acquisition.

Threat Cloud
However, a caveat is regularly entered, particularly as regards the larger and

more sophisticated missiles. After burn-out a missile capsule or ‘bus’ is poised for the
programmed release of MIRVs or decoys - metal balloons, reflectors, chaff and so on.
The same applies to the dispersion of submunitions. So how well might this
‘debussing’ be conducted within the atmosphere, this low enough down to gain
immunity from BPI? Take the statement that, at 80 km, air density is one part in
100,000 of what it is at Mean Sea Level (MSL). That hardly seems liable to impede
the inflation and flight of a decoy balloon, say. Lower down, the atmosphere would be
more obstructive. Debussing might have to be simpler and rougher. At 25 km,
atmospheric density is 250 times greater than it is at 80.

Ignoring for the moment deliberate transfer from more advanced states, how
readily can LDCs master the skills of threat cloud creation? This subject is discussed
much less than is the spread of the means of missile propulsion or, indeed, of nuclear
or CBW warloads. None the less, it may be very critical. A provisional answer should
probatly be that one or two of the standard remedies might readily be resorted to.
Chaff looks accessible enough. After all, it remains one of the most favoured
countermeasures throughout the realm of electronic warfare. It involves the
dissemination of tiny metallic strips, each cut to such a length as to resonate within a
selected frequency band. A cascade of them produces on radar screens either
misleading blips or else a generalised ‘white out’. It is said that a mere kilogram may
be so dispersed as to present an image equivalent to 30 square metres head on and
solid in all directions and across all frequencies from, say, one to ten billion cycles a
second which is quite a wide spectrum in the UHF and SHE.?' In Space, chaff does
not appreciably retard, always a drawback during motion within the atmosphere.

What the Pyongyangs of this world could never independently gain, however, is
experience of a threat cloud, real or simulated, seen literally from the standpoint of a
defender accoutred with a diversity of orbital and ground-based sensors. Accordingly,
they would find it hard to design and deploy, unaided, a decoy mix that could deceive
such a panoply of surveillance. They would likewise be unsure about the effects of
EMP or even of active jamming. This is one reason why LDC regimes may become
progressively more interested in using submunitions in their warhead capsules. What
can be said without fear of contradiction is that once a field of submunitions was well
dispersed, it could not possibly be engaged comprehensively. The cost-exchange
would be quite outrageous. What might eventually be feasible, given the right
technology, is the close-in defence of small, soft and high value targets (e.g. master
radars) against particular submunitions.

One should not overlook how fast the use of submunitions is extending
throughout the ordnance realm; and this because they also have attractions in terms of
lethality. For one thing, the spread of blast and fragments obeys something close to a
cube root law. Take a 25 kg unitary charge of high explosive. Unconcealed troops
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will be in considerable danger several tens of metres away from its ground-burst. If
instead the charge is of 1000 kg, the lethal distances are multiplied only several times
more, nothing approaching the 40 times a linear scaling would lead one to expect. But
against compact hard-point targets (for example, bunkers and permanent road bridges),
explosive submunitions may be ineffectual. The prospects when the targets are
compact but soft (for example, radar antennae) need to be the subject of close
technical evaluation (see Chapter 9).

Submunitions may be more liable to re-entry stress than are the larger and more
structured RVs. So are they to atmospheric drag in general. Excessive or too random
dispersion, especially after ascent phase release, can also be a weakness. All these
aspects require close technical monitoring. But let us just note that studies early on
suggested submunitions lent themselves well to airfield attack by warplane or theatre
missile. Modelling at RAND in the mid-1980s indicated that, delivering cratering
bomblets, six to eight SS-23s (Soviet ballistic missiles with ranges of 500 km) would
stand a 90 per cent chance of temporarily closing an 8000-ft runway and parallel
taxiway.”> Take also a study done on the Pershing 2 a bit earlier. A variant of this
very accurate rocket was envisaged which could deliver up to 76 bomblets. Each
would weigh 18 Ib, a fifth of this being high explosive. The conclusion was that the
dispatch, as war commenced, of a hundred Pershings might cut the Warsaw Pact’s
initial air sortie rate by 35 per cent.”> Nor was that calculation surprising. For such a
salvo would, in fact, have meant one Pershing for every third airfield available to the
Pact in Central Europe.**

Interception Techniques

A key distinction to draw in BMD ordnance is that between interceptor missiles
fitted out with proximity-activated fragmentation warheads and those which bear
‘hittiles’, unitary warheads that impact directly on incoming Rvs. Fragmentation
warheads have been seen as suitable for engagement within the atmosphere in that
differential drag causes any decoys and debris to lag behind RVs that may, in any case,
be swerving or tumbling too much to take precise aim at. Nevertheless, hittiles, too,
may be designed to intercept endoatmospherically as in the American ERINT/PAC-3
programme (see below). In the main, however, the ‘hit-to-kill’ consummation would
be exoatmospheric. At any rate, that has been the received wisdom to date.

However, Pentagon preference has been trending more towards the hittile even
though it needs to be accurate to within a metre across maybe scores of kilometres and
at closing speeds of up to 10 km/sec. After all, explosive fragmentation has the
cardinal weakness that the fragments may be insufficiently energetic to destroy RVs.
Suppose a fragment impacts with a vectored velocity a third as great again as a unitary
warhead could achieve but that its mass is only a sixth of the latter’s. Then the
destructive energy it imparts to the RV will be barely a third as great. The negligibly
low rate of interception Patriot PAC-2 achieved versus the Scud warheads in 1991
does suggest that, unless and until proximity-fused fragmentation can be made very
directional, it will be little use against objects that nuggety. Nor may it do enough
even then against a descending RV bearing not a unitary charge but submunitions.
Granted, proximity-fusing, then only in its infancy, did more than any other technique
to defeat the kamikaze campaign against the American and British fleets in 1944-5.
But the kamikaze planes were ‘thin-skinned’ air-breathing platforms, manned
equivalents of the cruise missile.
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Lethal impact is the very nub of the operational effectiveness of BMD: the acid
test of how well mechanical evolution may keep abreast of electronic in this sphere.
Herein is the ultimate reason why nobody should enter into systems procurement of
BMD from anywhere until they are satisfied that validation through flight testing as well
as simulation has been as thorough as possible. It has been disconcerting to learn that
the main criterion for THAAD’s progressing from the Demonstration/Validation
(DEMVAL) phase to that of Engineering, Manufacturing and Development (EMD) is to
be a single successful interception, regardless - one gathers - of all that has gone
before. The full THAAD development schedule provides for just 14 interception flight
tests. The first three have failed though Lockheed Martin do stress that almost all the
particular criteria have been validated on at least one of these occasions.

Right from the start of the SDI debate, all sides have allowed that protection
against ballistic missiles could never be 100 per cent successful in the face of a massive
attack nor proffer a 100 per cent guarantee against a weak one. A standard
explanation has been that command and control could never be perfect. This tenet has
embraced everything from errors in the software, either syntactical or logical, to human
frailty or sheer inexperience and ill-luck in such time of novel crisis. But the nub of
this argument has always been that the architecture could never match perfectly
requirements ‘on the day’. The permutations are so numerous and often so critical. In
1985, the Eastport Study Group (drawn from industry, government and academia)
reported to SDIO on ‘battle management and command, control and communication
(BM/C?), the paramount strategic defense problem’. A salient conclusion was that the
feasibility of battle management is ‘much more sensitive to the system architecture’
than to the choice of software engineering.?5 At first sight, TMD looks more
straightforward in these terms. But there will always be the question of whether the
architecture and the rules of engagement match a very particular geography or a very
singular contingent threat throughout what may be a fast-evolving politico-military
crisis.

Another SDI axiom still upheld is that any BMD should be multilayered. This is
partly to avoid utter dependence on some weapon that then turns out to be flawed.
But it has more to do with diminishing marginal returns. Suppose you look for an
attrition rate of 80 per cent against a predicted threat with a single layer in place.
Suppose, next, you decide to raise this expectation to 96 per cent. Adding a second
layer, more or less distinctly, is likely to prove an easier means to this end than trying
to force the performance of that first layer up from 80 to 96. The layering of TMD
remains very much alive across the Pentagon with much talk of upper and lower tiers,
not to mention pre-emption or even arms control. However, the philosophy for any
National Missile Defense (NMD) of the USA itself is not as yet clearly enunciated in
this regard. But the prior question for the Americans is whether to settle just for a thin
NMD screen, if one at all, or whether to go for something more ambitious.

With all engagement outside the atmosphere, the crux has to be discrimination
between the RVs and the decoys or debris in a threat cloud. It is for this that the
Americans plan to bring into play their orbital Space and Missile Tracking System
(SMTS). Most of its 20 to 50 satellites will be dedicated to an evolved variant of the
passive infra-red sensing formerly known as Brilliant Eyes. The concept is that, as the
threat clouds created by a missile salvo progress through mid-course, cooling will
occur. Other things being equal, this will be slower with the weighty Rvs than with the
decoys or debris. Hopefully, the contrast will be discernible.
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Unfortunately, other things never are equal. Factors other than bulkiness bear on
cooling curves, sometimes within a deception plan. Colour is an added complication.
Nor is it easy, with sensors peering down from above, to distinguish objects in near
Space from the terrestial background. A big problem, too, is the fact that across the
temperature range in question, the profile of energy emission is so much lower and
flatter than at temperatures like those of the solar surface (see Chapter 3). This and
the other factors just noted make an object’s peak ‘black body’ wavelength, and hence
its temperature, hard to determine. An indication of how much there is still to learn
about the ambient conditions (terrestial, solar and cosmic) is that only this year have
flights begun of the Midcourse Space Experiment (MSX). This is a multisensor
satellite specifically designed to collect such information.

More intrinsic to SMTS design is a need to cool deeply the infra-red sensors to
reduce internal noise and thereby enhance sensitivity. Here the distinction drawn is that
between Short-Wave and Long-Wave Infra-Red (SWIR and LWIR), the boundary
between them conventionally being set at 10,000 nanometres. Ten years ago, one was
being told that cooling to 50K was needful for SWIR and to as low as 5K for LWIR.
Since then, the computer resolution of blurred signals has made rapid strides. So now
the respective limits are 10 or 20 degrees higher; and should be achievable, certainly in
the SWIR. But difficulties remain, including sensitivity to EMP effects. Producing a
SMTS network that can meet its goals while preserving the compaction, low weight and
low cost customarily associated with passive sensing is not proving easy. The flight
tests scheduled to start in 1998 may be quite critical.

Suggestions from the more zealous proponents of surface-based radar that the
Near Space inputs to BMD discrimination are but optional extras seem wide of the
mark, certainly if advanced penetration aids are to be reckoned with. The
complementality of different modes of observation from locales that are different, both
geodetically and on the electromagnetic spectrum, can be all-important. Some twelve
years ago a particular point made in this connection by the then Chief Scientist of SDIO
was as follows: ¢ Decoys can perhaps be readily distinguished from warheads if we can
observe the birth of decoys at the very instant they are deployed’.*®

Operational contributions from Near Space that are prior to the discrimination
task are early warning and cueing. By the latter is meant the orienting of surface-based
radar towards the incoming RV salvo, thereby achieving a significant increase in the
range of target acquisition and hence in the interception prospects. With more
localised or lower tier defence systems (such as the PAC-3), the proportional gain in
effective range may be two-fold or more. This especially applies in the less benign
environments - e.g. those affected by EMP or other electronic countermeasures or bad
weather.

SMTS satellites in low orbit may assist early warning and cueing. But the primary
contributions would come from infra-red satellites in geostationary orbit which means,
as of the present time, from the Defence Support Platforms (DSP) network. With DSP
as with SMTS, ensured access to this American data becomes critical, there being no
alternatives foreseeable. Europe is acquiring various relevant skills. Witness the lead
role the European Space Agency (ESA) has taken in the Infra-Red Space Observatory
(ISO) now coming to fruition. But Europe in whatever guise is still a very long way
off its own SMTS or DSP network (see Chapter 8). So American offers of a regular
sharing of data from DSP (and, no doubt in due course, from SMTS) ought to be
consolidated, perhaps contractually, as and when any BMD deal is made.
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Overall, one is left the more aware of how critically the utility of surface-based
BMD would depend on the specifics of a situation. Even so, one could anticipate its
usually being of little use towards the Forward Edge of the Battle Area (FEBA), not in
a high density/high intensity war such as the Golan in 1973 or Korea in 1950-3. Most
rocket trajectories would be too low in profile. The threat presented would be
compounded by defence suppression by means of jamming and attrition. Nor might
there be much point in attempting BMD if one could not shield one’s forces against all
other forms of bombardment at close quarters. Still, some people very committed to
BMD (e.g. Dr Edward Teller) would think that too negative.

What must be admitted is that all concerned are still groping towards doctrine
appropriate to wars characterised by high intensity, continual tactical manoeuvre and
huge information flows. The US Army is placing more emphasis on deep strike,
including against missile Jaunch sites.”’” Witness how its TMD/Deep Strike simulation
centre in Louisiana is tasked with training and doctrine development in the co-
ordination of deep strike with active and passive TMD. At the same time, moves are
afoot to link the USAF Combat Integration Capability nodes with the Army’s Deep
Operations Co-ordination Centers and TMD Tactical Operations Centers. — This
evolution is firmly towards a Joint Tactical Ground System (JTAGS). It represents a
follow-through of integrative notions that first appeared as the ‘air land battle’ in 1976
and were further articulated in the Air Land Battle Doctrine in the 1982 version of
Field Manual 100-5. Evidently, the accent is on swiftly achieving a decision through
escalation in depth. Pinpoint and hit back at missile launch sites sufficiently fast and
furiously to prevent further launches. Evidently, too, the tendency in the forward areas
is for TMD to interweave with wider trends towards more dynamic action. Last
November, the Space and Strategic Defense Command, US Army launched a collateral
review of needs and concepts in the cruise missile field.

As one moves back through friendly territory, BMD is more readily perceived as
having a distinct task, though still within the broader ambience of aerospace defence.
Usually, too, the balance shifts more towards its successful prosecution.  Even so, all
still depends on architecture seen in relation to geography and to the scale and
character of any attack. It may often be unfeasible to attempt much more than the
point defence of key assets. One must remember, too, that over the longer ranges (say
500 km and above) the sheer speed of the incoming RVs would make interception

harder.

National Missile Defense
Moving up the ladder of geographical escalation, it is necessary to examine

further what the Americans know as National Missile Defense (NMD) - protecting the
continental United States plus, less assuredly, Hawaii and Alaska against predicted
threats. Since BMDO currently rates as ‘unlikely’ the GPALS threat scenario of some
tens of boosters projecting up to two hundred MIRVS, its current focus is on achieving
a potential against system threats in the ST1 to ST4 bracket : the four or 20 incoming
warheads with maybe, in the latter case, a complex threat scenario. In pursuing this
quest, it accepts compliance with the ABM treaty. Presently, this means that the
Americans would be limited, under the agreed interpretation of the treaty text coupled
with the 1974 protocol, to deploying no more than 100 interceptors along with 100
launchers at Grand Forks, North Dakota.

It also means that they, like the Russians, are considerably constrained as regards
the ABM radar cover they can provide. The particulars, as they apply to the USA, are
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two large phased-array ABM radars; and up to 18 smaller ABM radars (Article III of the
1972 Treaty). Moreover, neither country can ‘deploy in the future radars for early
warning of strategic ballistic missile attack except at locations along the periphery of
its national territory and oriented outward’ (Article VI). Nor should other radars be
modified to or tested in an ABM mode.

About this last constraint, BMDO comments as follows: ‘Existing early warning
radars can provide, with some software modifications, track data ... . However, ...
they are susceptible to simple countermeasures (e.g. UHF jammers) which can severely
degrade their ability. ... Real-time algorithms and processing needed to discriminate
strategic threat objects (decoys, debris, etc.) have yet to be developed. In addition,
some of these radars are on foreign soil, a fact that might limit United States options to
upgrade or use them. Because of early warning radar shortcomings, it is necessary to
provide a more robust capability. The addition of a prototypical National Missile
Defense - Ground Based Radar (NMD - GBR) derived from on-going TMD technology
can provide this capability against limited threats. ... if deployed in a multisite
configuration, which would not be ABM Treaty compliant, but might become necessary
under some future circumstances. The NMD - GBR and Upgraded (UEWR) combination
could provide substantial protection against the ST3 threat ... Reconfiguration of the
TMD - GBR hardware for NMD- Radar Technology Demonstrator (NMD - RTD) use will
be completed in Fiscal Year 1998 ready for the start of testing to validate NMD unique
algorithms for target acquisition, tracking and discrimination performance. The Fiscal
Year 1999 Exoatmospheric Kill Vehicle flight test will be used as a verification and
measurement for the NMD - RTD’.”® ST3 is defined as a four-RV high-complexity strike
occasioned by accidental or unauthorised release or by deliberate action, quite possibly
by a belligerent regime with a small though not unsophisticated military-industrial
technology base (see above).

Last June, General Malcolm O’Neill gave the Senate Appropriations Committee
defense panel his assessment, as head of BMDO, of the outlook near term. It was as
follows. A bigger booster would be needed for the NMD interceptor. So would SMTS
be required for ‘early detection and accurate tracking’. A treaty compliant system
might then ‘provide an effective defense of the United States against a thin attack or
accidental launch of a strategic ballistic missile; 100 interceptors at a single site cannot
provide a defense of the territory of the country against a large strategic missile
attack’. He entered the further caveat that ‘a different shade of protection’ would be
afforded Alaska and Hawaii. It would be ‘fragile and brittle’. Meanwhile, the USAF
was suggesting that interceptor enhancement could be achieved by fitting a Minuteman
booster to a LEAP interceptor.

This January, a spokesman explained that General O’Neill believed that, with
treaty-compliant upgrades, all the fifty states could be protected, with 90 per cent
effectiveness, against an attack by up to five Rvs.”> Maybe this claim had been toned
down to (a) protect security classification and (b) reassure the Russians about strategic
stability. Even so, those figures imply low rates of interception by what could be, after
all, up to 100 ExoAtmospheric Kill Vehicles.

All the difficulties associated with wide area defence will be accentuated when
some RVs bear warheads of mass destruction. It is partly that exceptionally high kill
rates will have to be achieved, from the outset and preferably at heights above 30 km.
It is also that, with nuclear salvage fusing, EMP (see Chapter 3 ) could compromise the
acquisition of incoming targets. Interest is still being shown in the possible inhibition of
salvage fusing, whether of nuclear warheads or CBW ones, by hitting an RV sharply at a
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selected ‘sweet spot’. However, this remedy might rest on false premises about RV
construction and would require, in any case, accuracy to a few tens of centimetres. It
is just possible, too, that LDCs or others might be able to prime RVs to explode on
registering the weak atmospheric shock wave that could precede a disabling projectile.
Additionally or alternatively, any CBW canisters that were ruptured might release
submunitions that then tumbled Earthwards. This outcome much exercises Porton
Down. For one cannot exclude the possibility that germs, toxins or chemicals encased
thus could survive even high-speed re-entry well enough to remain lethal. Take germ
populations in particular. Sheer weight of numbers is on their side.

Interception Boost Phase
For a given RV or submunition, the thermal stress imposed during a re-entry

phase of but a few seconds will be very much a function of speed at re-entry; and that
in its turn will be near to, as a rule virtually identical with, the speed on burn-out. It
will therefore correlate closely with maximum range. So compare (a) a theatre missile
that burns out at 1.5 km/sec (or just over Mach 4.0) with its warload then rising just
above the atmosphere to traverse 500 km and (b) an intercontinental missile that burns
out at 7.5 km/sec (or Mach 21.0). An RV or submunition from the former will re-enter
with only a twenty-fifth of the kinetic energy possessed by a similar object from the
latter, given that this energy of motion is proportional to the velocity squared.

Therefore the survival through to impact of any lethal contents will always be
that much more assured in an exchange at theatre level. This contrast might even apply
if these contents are a high explosive charge. After all, the thin gaseous plasma that
surrounds an object on intercontinental re-entry may heat to several thousand degrees
Kelvin, much the same temperature range as a chemical explosive does on ignition.
This by no means proves that enough heat would be transferred inwards during re-
entry to cause instability. But it does encourage the suspicion that even an HE
submunition might be hard to deliver unblemished intercontinentally on the basis of
ascent stage dispersion. In a theatre war, doubts on this score do not arise. BMDO
reckons that, on ‘minimum energy’ tracks of less than 1000 km, re-entry problems in
general are minimal.

The implications for TMD explain the lively interest burgeoning in the United
States (and, no less so, Israel) in aerial BPI, this in spite of the severe challenge short
burn times present. Lock onto the ascending rocket, which will be large and hot and
thin-shelled.  Preclude thereby any debussing and dispersion. ‘Boost-Phase’ is
interpreted for this purpose as embracing not just the duration of the booster rocket
but also the more gradual but sustained acceleration afforded by any second-stage. It
may also include the start of debussing. A typical estimate has been that interception
below an altitude of 70 km would preclude any ascent release of submunitions. What
assumptions were made about required accuracy is not clear.”

As in SDI days, two modes of BPI are being explored. Directed Energy Weapons
(DEws) and Kinetic Energy Weapons (KEWs). Now the former means simply laser
beams; and the latter just mini-missiles. As currently envisaged, this ordnance would
most likely be fired from airborne platforms, probably unmanned ones. The laser genre
would be airborne initially but might ultimately be mounted in orbit. In its 1994
Report to Congress, BMDO extolled the Space-based Laser (SBL) with amazing
presumption. This ‘system can acquire, track and point the high energy beam over
thousands of kilometers of Space to a meter or less accuracy ... and destroy thrusting
missiles very early in their boost.” The SBL is ‘the only major US technology under

48




development that can provide global, 24-hour, early boost phase intercept of both
theater and strategic ballistic missiles’.”’ This cavalier sally (not, it seems, repeated in
1995) will have been a legacy of Ambassador Henry Cooper as the last Director of
sp10. The actual allocation of money by BMDO to SBL research is still only $150
million for the next five years.

It is salutary, in relation to our current concerns, to have been so authoritatively
advised that, through 1980, progress with DEW ‘more than any other development’™
revived interest in BMD deployment (see Chapter 1). For this excitation proved a false
dawn. Take the nuclear-pumped X-ray laser, a device intended for lofting into orbit in
time of crisis. President Reagan was among those unhappy that an SDI ‘peace shield’
intended to make nuclear weapons ‘impotent and obsolete’ might have, as one of its
‘layers’, a device that worked by momentarily channelling down its directional rods
some of the self-destructive energy of a nuclear burst. But Edward Teller and his
colleagues at Lawrence Livermore saw what even the sceptical Freeman Dyson at
Princeton acknowledged to be a ‘beautiful piece of physics’ as essential to redressing
the disadvantages otherwise inherent in BMD. By 1987 some 500 million dollars a year
was going (via the Department of Energy) into this programme.™ Now it is forgotten,
except by the historically-minded.

There was, too, the notion that, looking a quarter of a century ahead, the Free
Electron Laser (FEL) ‘holds out most promise’ for BMD. It had been invented, in the
middle 1970s, principally at Stanford. The FEL is not a laser in the strict sense.
Coherent pulses of radiation are produced not through a chemical lasant but by the
interaction between an electron stream and a series of magnets. Pulse wavelength is a
function of electron energy and magnet architecture. Therefore an FEL can be
wavelength-tuned, maybe in order to minimise absorption. It was even hoped that an
FEL might beam from the ground onto targets beyond its horizon, using orbital
reflectors. However, FEL development for SDI remained, as late as 1989, two orders of
magnitude short of the requisite power flux.** It is no longer worked on in connection
with BMD.

Another case in point was the particle beam, used in two ways. The one was to
be for lethal interception; and the other as a means of interactive discrimination. The
latter idea was that a beam playing off an incoming object would cause it to vibrate,
slow down, warm up or give off distinctive radiation. How an object reacted might be
an indication of its structure and composition. In 1986, Dr Louis Marquet, then SDIO’s
Head of Directed Energy Weapons, praised as ‘remarkable’ Lawrence Livermore’s use
of lasers to create plasma paths for charged particles in the high atmosphere.”® That
same year, Dr Harold Brown (formerly Secretary of Defense and by then head of
Caltech) allowed that deployment of Neutral Particle Beam weapons could well take
place in 2002 to 2008.° But this line of enquiry, too, has died out. On the KEW side,
the same goes for the ElectroMagnetic Launcher (EML) in whatever mode.

For all these programmes, things were at a dead end by the time President Bush
announced GPALS in 1991. This is why he stipulated that, in the ‘robust funding’ of the
technologies that would be needed for any Global Missile Defense, the all-important
Space dimension would be provided by Brilliant Pebble mini-missiles. Never mind that
this KEW solution had previously appeared most uneconomic. Lawrence Livermore, its
originators, once estimated that no fewer than 100,000 would be needed against a full-

scale Soviet attack.
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The AirBorne Laser (ABL)
All of which ought to be borne in mind as one judges the significance of the

USAF’s current AirBorne Laser programme So, too, ought the successive false dawns
of lasers in the surface-to-air context, including notions about shipboard defence or
that the Bundeswehr might field, by 1998, a lasing anti-aircraft tank.”” Is there really a
chance that an ABL can be operationally effective by 2006? Is not the very quest for it
an adverse commentary on some of the surface systems we are evaluating? Has it to
be seen as another example of a recurrent tendency in the BMD field to expect of
technology more than it can provide? What then of the $650 million the USAF has
committed to ABL research over the next five years?

Through the SDI era, controversy raged about whether laser beams could ‘lock
on’ to the casings of ascending Soviet rockets firmly enough for long enough to effect
explosive penetration. One underlying uncertainty was how tough these casings would
be in the face of laser fluxes. In 1984 Ashton Carter, a member of the Pentagon team
in the Clinton administration, spoke of a ten-fold range of guestimation on that score.™®

It is said that the USAF currently has an Airborne Laser programme because,
several years ago, Democrat majorities in Congress so distrusted SDIO as to exclude
ABL research from its remit, ostensibly because this research was ‘long term’. If that is
how it was, those concerned may have made a bad mistake. Now a programme that is
drawing unto itself much moral support is outside the monitoring processes of BMDO.
That may also make it harder for ourselves in Britain to keep in contact with what is
actually going on.

What is striking is how much positive comment the ABL has lately attracted from
rather unexpected quarters. John Pike has long been a caustically anti-military
spokesman on Space and related matters for the Federation of American Scientists.
But while unable to eschew the taunt that the ABL has more to do with keeping the
USAF’s Phillips Laboratory in being than with meeting plausible threats, Pike has
reportedly said that the ABL looks like the best form of TMD because of its ability to
head off non-unitary warloads.”® About the same time, Sheila Widnall, the Clinton
administration’s Secretary of the Air Force, averred it was ‘quite possible’ that the ABL
would prove to be among those very few instances of an innovation ‘that
revolutionizes our operational concepts, tactics and strategies’. Meanwhile, National
Security Council staffer, Robert Bell is quoted as saying that ABL could have ‘an
extremely impressive capability against regional outlaw states’.*°

The iodine-oxygen pulsed laser, a high-energy version of which is to be on board
the ABL Boeing 747, gets referred to as ‘new’. It was, in fact, invented by the Phillips
Lab in 1977. But this High Energy Laser (HEL) application is new enough in relation
to the BMD debate. At 1315 nanometres, its wavelength is just below half that of the
hydrogen-fluoride laser in vogue for SDI a while in the 1980s Therefore its divergence
angle will be only half as great, for a projecting mirror of a given width.*’ What is
more, a pulsed laser can be about twice as effective as one with a constant energy flux;
and its effectiveness less simply a function of the thickness or character of the target
casing. So with a mean power output not too far short of the megawatt range at
present, it looks a priori possible that lock-on for two or three seconds, say, would
pierce a rocket casing up to 400 km away.*

Buoyed up by this possibility, the USAF has formulated a programme whereby
an ABL 747 demonstrator flies in 2002 ; and seven operational aircraft come into
service between 2006 and 2008. The capital cost of this programme might be 15
billion dollars. An ABL on patrol could carry fuel for 100 engagements. It is intended
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to be lethal against some 30 types of ballistic missile LDCs might operate between now
and 2010.

The short wavelength of the iodine-oxygen laser not only produces narrow
divergence in terms of quantum mechanics. It also places the transmission within a
sector of the electromagnetic spectrum where atmospheric absorption tends to be
moderate, of the order of 10 per cent per kilometre at MSL. Moreover most of the
absorption in that particular sector is by water vapour®, the gas little present in or
above the stratosphere which is where the ABL laser beam would mainly be projected
for TMD. However, levels of absorption do vary erratically with wavelength. So what
these generalisations connote for 1315 nm has to be subject to technical assessment.

Meanwhile, familiar doubts surface once again. A 747 would normally patrol
about 12 km up, easily low enough for lasing to be much affected by turbulent
variations within the ambient atmosphere; and by thermal blooming caused by the
energy of the beam itself. As with SDI lasing in the 1980s, we are assured that these
sources of diffraction can be corrected for by ‘adaptive optics’, the use of segmented
mirrors to adjust for path distortions as revealed by reflections of the beam off the
target. The question, as usual, is not whether the remedy can ever work. It is whether
it will do so consistently.

Even with good beam alignment, target-hold across the distances and intervals of
time required will never be easy. Jitter is always present. Moreover, one is talking
about beam divergence of the order of a microradian; and that means a spot 40
centimetres across at a distance of 200 kilometres. That spot would have to remain for
some seconds on the same part of a rocket moving at maybe 2000 metres per second;
and accelerating at perhaps 50 metres per second, an acceleration that would tend to
increase as fuel is expended. One assumes the acceleration increase would be smooth
but it might not be. Variations in grain size can affect burning rates. Nor should one
overlook such countermeasures as making the casing reflective, especially at the
wavelength anticipated.

Not to be ignored either is the ‘death ray’ connotation liable to be read into the
ABL by many people throughout the West and further afield, unless it could be most
convincingly demonstrated that the beam could never be aimed downwards. Such
demonstration would not be easy. For one thing, the energy flux needed to ignite dry
tinder, say, could well be a thousand times less intense than would puncture a rocket
casing. Yet the beam intensity at, say, a slant range of 10 kilometres would, other
things being equal, be 400 times what it would at 200 km. So unless absorption or
diffraction in the lower atmosphere was much stronger than seems likely, a beam
pointed Earthwards might readily cause tinder ignition, not to mention the scarring of
living tissue. Moreover, across the first one or two hundred kilometres into enemy
territory, many military targets might present themselves. All else apart, there are
always strong arguments in favour of carrying the logic of BPI one stage further and
attacking TBM squadrons in situ. The number of launchers is usually fewer than the
number of missiles. Not infrequently, the ratio has been as low as one to ten.

It would be helpful if these complications could be more openly addressed; and a
bit less said about BPI having the supreme attraction of making all the dirt fall back
upon the enemy.* Things are hardly likely to work out in that retributive way in
practice. The Saddam Hussein’s of this world do not launch much from their palace
gardens. Their preference is to operate out of the territories of oppressed minorities,
the Kurds or the Basra Shias or the Marsh Arabs.
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BPI by UAV
One attraction of the Unmanned Aerial Vehicle (UAV) for Boost-Phase

Interception using KEW is its relatively low visibility when loitering in contested air
space. A current US Army concept calls for UAVs that carry up to six lightweight
intercept missiles while flying at 65,000 feet (c. 20km) for as long as 48 hours, a span
of time that might connote an intrusion of over 1000 km.** These craft might fire a
derivative of the Advanced Interceptor Technology (AIT) kill vehicle with its weight
scaled down by half to 18 kg. To this AIT would be fitted a booster that would
accelerate it to 2.9 km per second to travel up to 150 km. So twenty UAVs airborne
could cover a ‘Gulf-war’.*® The AIT is a paper study of KEW interception from Space
originally funded till Fiscal 1994.

Meanwhile, Loral has been looking at a flying-wing concept intended to carry a
5000-kg payload at 80,000 feet (c. 24 km) for 60 hours; and to travel at up to 300
mph.*” Those parameters are not so very different from some the Israelis are working
to. The quest for extra altitude is driven in part by the need to limit atmospheric drag
Applied to KEW, reduced drag means longer interception ranges and less heating of the
homing sensors. Shrouding and cryogenic cooling cannot easily be used to obviate
overheating when weight is so much a concern. High-flying should also secure more
immunity from interception.

However, this Loral concept would have a wing area of 1350 square feet, not an
easy expanse to make low observable from directly below. Then a doctrinal question
to address throughout is how far UAVs ought to be employed pro-actively and maybe
long-term above adversary territories. This means doctrine at a higher level than the

military operational.

The Maritime Dimension
Used at lower altitude and more locally, UAVs clearly have a maritime role to

play, in missile defence and in other regards. Their relevance is enhanced by the
priority being given, post-Cold War and post-Gulf War, to the projection of naval
power into conflict situations ashore. This accenting has been made doctrinally explicit
in two joint statements by the United States Navy and the Marine Corps.*®® The vision
these encapsulate derives from two axioms. The one is that navies can shield ports of
entry or beach-heads. The other is that mobility confers on task forces at sea a
measure of immunity from long-range missile attack, especially ballistic missile attack.

The former tenet rests on the historic ability of navies to concentrate firepower
wherever offshore is required. However, this notion may be endorsed less assuredly in
the BMD context today than it initially was in Washington. Awareness may be growing
of how defined a target a port presents to diversified attack: ballistic, cruise and hybrid
missiles; manned warplanes; insurgents ... . The delivery, ballistically or however, of a
few minelets might close a harbour for days. Explosions along the waterfront might
scare the dock labour force off for the duration. Beach-heads are less fragile. Their
configuration is usually more open; and their resilience that of the troops within them.
The impacting of a few missiles will be unlikely to close them down, not with chemical
explosives for sure.

The ‘immunity through mobility’ tenet is linked with dispersion, operational
depth and wide flat horizons. Not least does such disposition favour a Co-operative
Engagement Capability (CEC) ‘seamlessly’ interwoven between assets at sea, in the air
and, indeed, on land. Worthy of note is the confidence the USN exudes about its Aegis
fire-control and radar acting as a cornerstone for TMD co-operative engagement. From
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the year 2000, forty-seven of the USN’s E-2C Hawkeye carrier-borne surveillance
aircraft are to be adapted to CEC in the Aegis TMD environment, cruise-missile attack
included.” With Aegis itself, the phased-array radar and C3 back-up are being adapted
progressively. This whole evolution stands in contrast with the advice one often
receives this side of the Atlantic about the utter impracticality of adopting ground-
based air defence radar to TMD. So, for that matter, does the BMDO discussion, cited
above, of the possible application of air defence radar to NMD.

Some of us have lately found more support within naval staffs in Washington
than in London for our view that, over a 20 to 25 year period, maritime task forces will
become vulnerable to theatre missile attack, particularly if Russia and/or China prove
more bellicose than has lately been assumed. More in the way of visual exposure might
then be available to all sides. If so, a particular menace to warships may then be the
hybrid missile that cruises into the target area to make a sensor-fused rocket dive onto
a selected objective. A threat of that sort may ultimately be coped with only through
CEC utilising novel short-range weapons. One option is lasers. Another might be
steerable shells, a defensive development of the rocket-assisted shells used for
bombardment in Vietnam.”® Much will depend on how the threat evolves under the
influence of geopolitical change. One does well to remember that, in the Middle East
and South Asia, shore-to-sea ballistic missilry cued by over-the-sea surveillance has not
appeared within the decadal time frame seen by one respected commentator as ‘nearly
certain’ just before the end of the Cold War.”'

Arguably, awkward questions about BMD aim and purpose overland could be
circumvented by recourse to BMD screens at sea. One can imagine ships extended in
battle line down the English Channel or along the Mediterranean, in the Straits of
Taiwan, each side of Korea, across the Sea of Japan and so on, serving as physical
protection and as expressions of commitment to the coasts on one side or the other. It
looks on the face of it like a classic exercise of sea power.

However, the on-going cost of carrier-based air power has customarily been two
or three times that of its land-based counterpart.5 2 One can imagine the ratios being no
less with BMD. Nor are navies easy to expand or modernise in this day and age.
Construction costs are great; marine arthitecture often hard to adapt; and lead times
long. Nor was provision made for BMD in Project Horizon, the Anglo-French-Italian
new generation frigate.

So in those terms, contemporary sea power is inflexible, a truism the more
pertinent because of the number of ships BMD role could demand. The marinised
version of the THAAD could screen a stretch of ocean some 200 km across. Yet that
could still mean 18 frigates on station to shield a line from Gibraltar to Cyprus. Even
then, performance half way between successive vessels would be problematic because
an RV engaged at this limit would be crossing the field of view of each shipboard
battery. Not merely are crossing targets harder to track than more directly
approaching ones. The destructive energy released on interception will be reduced the
less head-on the impact. The only thing about a sea-based cordon is that the enemy
might be unsure, at a given time, where the half way positions were.

A THAAD missile is terminally guided by an infra-red sensor that points it towards
the RV, subject to predictive correction by on-board computer. At the outer limit, such
a pursuit might too easily end up as a tail chase. No marinised THAAD is likely to
overtake from astern an RV travelling from, let us say, Damascus to Paris. If it did, the
energy imparted would be minimal. Likewise, off South Korea, it would be hard to
vector hittile interception against RvVs coming down from the North.
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Another geographical reality, one that some American analysts have been too
disposed to ignore, is that a great circle track from, say, Tehran to Berlin would skirt
the Caucasus and cross the Crimea, widely outflanking any flotilla in the
Mediterranean. Yet transit of the Dardanelles by non-Turkish warships is subject to
tight circumscriptions under the 1936 Montreux Convention. In July 1976, the Turks
conceded a major precedent by allowing the passage of the Soviet carrier Kiev because
it was an ‘anti-submarine cruiser’: a designation which, if really applicable to that
37,000-ton vessel, would have been an awful commentary on Muscovite naval
wisdom. Soon afterwards, two American destroyers entered the Black Sea although,
through bearing guided missiles, they were in contravention as well. Nevertheless
Montreux remains a subject of acute sensitivity. The Turkish Straits have been for 200
years.

Nor, in fairness, do those concerned seek to square this circle by advocating that
BMD Acgis cruisers do enter the Black Sea. Rather they claim that such vessels
located in the Aegean could co-operatively engage with radar facilities in Turkey. The
American sites there, which monitored the first Soviet tests of long-range missiles 40
years ago, must today be TMD capable to an extent. But there would be a problem yet
again with interceptors vectored at very oblique angles.

Still more worrisome would be political uncertainty. Never since the Cyprus
crisis of 1963-4 has Turkey been as unequivocally pro-Western as she was at the
height of the Cold War, a commitment epitomised by the valour of the troops she sent
to Korea. In 1974, she invaded Cyprus. In 1975, she closed various of the American
sites in her homeland for what proved to be a good three years. In 1979 she declined
to permit the monitoring from her soil of SALT 2 compliance.

The most acid test of late has been her reaction to the Gulf crisis of 1990-1. She
made a big contribution to the Coalition victory by (a) closing the Kirkuk pipeline, (b)
letting allied warplanes execute offensive operations from her territory and © herself
presenting a silent but visible military threat to Northern Irag. But in consequence her
economy suffered badly, while her own Kurdish problem was exacerbated. Nor did
the episode yield any benefits in terms of Cyprus or eventual admission to the
European Community. The upshot was the defeat of the ruling Motherland Party in a
general election that autumn as the balance of political advantage swung more towards
the nationalist Right.> In the next general election, last December, the Welfare (i.e.
Islamic) party made substantial gains. Meanwhile, Ankara’s long quest to join the EU
threatens to end in frustration and bitterness.**

So Turkey may well be very reluctant to make commitments to BMD that are too
heavy and unconditional. She would be unlikely to permit the stationing of BMD
weaponry on her territory, partly because that weaponry might well be ineffective
against missiles trained directly on herself from the Fertile Crescent. She might not be
keen to admit cueing capabilities. If not, a gap would be left that sea power would be
conspicuously unable to fill.

None the less, Ambassador Henry Cooper has called for the modification of the
twenty-two Aegis cruisers to deploy worldwide a total of 650 upper tier BMD
interceptors, starting at the end of the century. To be effective, they would have to be
freed from proscriptions, under the ABM Treaty, against receiving data from external
sensors. Then they could, in his judgement, defend the United States (and likewise
North-East Asia and Europe) against ‘a limited number of missiles launched from

anywhere on Earth’.
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SpI Revisited?

Yet even this remedy is avowedly short term. When in conversation Henry
Cooper dismisses THAAD as ‘trash’, this is partly because the era of ballistic missile
submunitions released in the ascent phase is hard upon us. Like the lecture by Robert
Bell referred to below, his article alludes approvingly to last July’s report in Aviation
Week about the US intelligence assessment in this sphere. It was said to be that ‘the
capability to release submunitions from ascending ballistic missiles could be on the
world market within five years’; and that China or North Korea could sell such
weapons to the likes of Iran, Iraq, Libya or Syria.”> From that Cooper concludes that
Space Based Interceptors (SBI), to be followed by SBL, should be deployed from the
turn of the century. He believes SBI would be able to intercept in boost phase ‘and
throughout most of their flight trajectory’ all ballistic missiles with a range exceeding
300 miles. He even foresees an SBL engaging any travelling 75 miles or more.>® Never
mind that a rocket travelling that distance would be unlikely to rise more than 20 miles
(c.32 km) above the Earth’s surface.

This revival of a distinctly uncritical enthusiasm, on the American Right, for
Space-based weaponry owes a ot to UAV successes, now in Bosnia but most famously
as Israeli instruments of air defense suppression in the Lebanon war of 1982. Recourse
to this genre had been informed by the decision to use no manned platforms in SDI.
Unmanned platforms in each domain have been strongly favoured by Dr Edward
Teller, the man who remains as much as anybody the inspiration of the modern USAF.
He wrote in 1980 that such vehicles could ‘easily be made more resistant, more
adaptable’ than manned ones; and could include an ‘improved version of every human
sensory ability’. He described microelectronics of the kind required as one of the ‘few
fields of military technology in which the free world has a real advantage.”” A similar
philosophy has suffused the 15-volume New World Vistas report on the future shape
of the USAF released by the Pentagon this February. Remote piloting is to be at the
heart of what Secretary Sheila Widnall calls changes ‘as profound as when the Navy
moved from sail to steamn’. The really advanced cruise missile is likely to be a
conspicuous legatee but ballistic missiles will also be much refined. Hybrid designs will
fast evolve as well.

Arms Control Revisited

However, all these approaches to BMD present problems, not just operationally
but also politically. Not the least of them concern the exercise of arms control.
Various of the tendencies here identified are discordant with the 1972 ABM Treaty,
particularly the commitment under Article 5 ‘not to develop, test or deploy ABM
systems which are sea-based, air-based, Space-based or mobile land-based’. These last
couple of years Russo-American endeavours to square that circle have focussed on
trying to fence off a realm of legitimate TMD development by delineating maximum
speeds for the interceptor and the intercepted. Last December, the essence of an
agreement was hammered out ready for consolidation when the ABM Treaty’s Standing
Consultative Commission resumed work this February. According to judicious leaks,
TMD systems with a ‘demonstrated’ interceptor speed of three kilometres per second or
less and being tested only against allowable target missiles will be considered treaty-
compliant. Targets that are allowable will have a maximum range of 3500 kilometres
and a maximum velocity of five kilometres a second.”®

Alas, the weaknesses of this approach are manifold. One cannot easily monitor
the other side’s fly-out speeds. Nor be sure they are holding nothing back or cannot
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surreptitiously improve. Relevant, too, is the tendency, over T™MD distances, for
interceptors to move faster than their targets but, over intercontinental ones, for the
converse to hold true. Yet there is no neat correlation here either. All else apart, a
longer-range missile does have to be fast but a shorter-range one does not have to be
slow. Most anomalous of all is the fact that the target limits set out above would
encompass the interception of SLBM that (like the CSS-N-3) were fired from
submarines across 3000 km. Yet these could threaten the heartlands of the USA or
Russia. The fact that neither Washington nor Moscow currently have in service no
missiles in this category does not negate the illogicality.

It may be in the naval arena that these limits are soon put to a most acid test, on
the American side. Allusion was made above to the two weapons in contention for
selection as the Navy’s upper tier BMD, the ‘marinised’ version of THAAD and the
Standard Leap. A competitive ‘fly off’ hs been scheduled for the year 2002. Already,
however, it is very evident that the corporate preference of the USN is for Standard
Leap, in spite of doubts about whether its warhead is large enough. It is the latest link
in a nautical chain of evolution, the Standard missile family, that can be traced back to
the RIM-66 surface-to-air weapon in the 1960s. Vertical Jaunch and electronic
enhancement have made the SM-2 Block 4 now entering service of some utility against
sea-skimming or deep-diving cruise missiles. The follow-on Block 4A is intended to
have some capability, up to intercept altitudes of 25 km, against slow and
unsophisticated ballistic missiles. Standard LEAP is being created by giving an enlarged
Standard missile a new final stage in the form of a 20-kg Light Exo-Atmospheric
Projectile (LEAP) intended originally (i.e. in the 1980s) for Space-based interception.
This combination is seen as mainly low exoatmospheric and, like THAAD, credited with
a slant range of 140 km. What distinguishes Standard LEAP most sharply from THAAD
is that it reaches 5.0 km per second as against the latter’s 2.8 or 2.3. The USN
attaches importance to the extra speed, not least for littoral BPL. It would be loth to
relinquish it just to conform to an arbitrary interpretation of what ‘compliance’ is
about.

In a presentation to the George C. Marshall Institute last October, Robert Bell
(Presidential adviser and Senior Director at the National Security Council) worked
explicitly from premises so outmoded already as to exemplify the contradictions of this
approach to arms control.”  Having stressed the administration’s budgetary
commitment to development of the ABL (p.9), he went on also to extol the Navy’s
upper tier capabilities against targets ‘in the ascent phase before submunition dispersal’
(p.10). He pledged that the administration would reject Russian attempts to ‘ban
testing of Navy Upper Tier against targets in the boost phase’ (p.10). He presumed
that the compliance fence would be defined simply in terms of the range and speed of
enemy incoming missiles (p.1). He intimated that neither the Russians nor anybody
else would be able to veto Standard LEAP being confirmed for Upper Tier, given its
value in the BPI role. What with one thing and another, it is hardly surprising that some
arms control liberals in or close to the Clinton administration are coming to feel that
compliance should rest, in the ultimate, on informal understandings with Moscow
(particularly about deployment totals) rather than reliance purely on neat but arbitrary
performance divides. What may most be needed, however, is a really fundamental

look at the ABM treaty as such.
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5 - Proliferation: The Technical Aspects

There has long been a minority view that nuclear proliferation is inevitable and, to an
extent, desirable. But only one brief interval can be identified since 1945 during which
Western opinion as a whole appears little worried about the risk of weapons of mass
destruction spreading to states that do not yet possess them. This is the middle to late
1950s. The Cold War had been easing in both Europe and Asia. The attractions of
nuclear fission in energy supply and other applications (notably medicine) were
adjudged considerable. The foundation of the International Atomic Energy Agency
(IAEA) in 1957 betokened a faith in ‘atoms for peace’, in the world community’s
ability to promote these civil uses without seeding the dragons’ teeth. What could
those teeth do in any case?

This mood did not last long. The launch of Sputnik, also in 1957, heralded new
rounds in the arms race between the Superpowers. China had developed an enriched-
uranium fission bomb by 1964 and a thermonuclear one by 1967, amazing
achievements seeing that all forms of Soviet economic and technical aid had been
abruptly curtailed in 1960 (see below). Warfare became endemic again in Afro-Asia
during the 1960s. The Iron Curtain across Europe did not thin much more.

Against this background, the nuclear Non-Proliferation Treaty was launched in
1968. Its signatories have pledged themselves to curb the spread of independent
nuclear deterrents and, more specifically, the non-nuclear ones have agreed to accept
inspection ‘in accordance with the statute of the International Atomic Energy Agency
and the Agency’s safeguards system’ (Article I). At the very outset, however, a
number of states in Europe and Afro-Asia that could be described as near to the
nuclear threshold orchestrated opposition to the whole idea on the grounds it flatly
discriminated in favour of the existing ‘nuclear club’.

Attempts were made to meet this objection. Any party could, and can, withdraw
at three months’ notice should it decide ‘that extraordinary events related to the
subject matter of this Treaty have jeopardised the supreme interests of its Country’
(Article X). Then again, the treaty’s preamble commits all concerned to work towards
the ‘liquidation of all’ military nuclear stockpiles. The launching by Washington and
Moscow in the autumn of 1969 of their Strategic Arms Limitation Talks (SALT) was
in part in recognition of this commitment. The ABM treaty was the centrepiece of the
SALT 1 agreement of 1972.

It cannot be said the 1972 accord persuaded many of the sceptical. Among those
who had not acceded to the NPT ten years after SALT 1 were Algeria, Argentina,
Brazil, Chile, India, Israel, Kuwait, North Korea, Pakistan, Saudi Arabia, South Africa,
Spain and Vietnam.! Nor have some of them yet.

Yet the converse does not hold true. That is to say, much of the developing
world would wax extremely resentful were the ABM treaty now to be cast aside as a
‘relic of the Cold War’ without anything convincing being put in its place. In the run-
up to the 1995 NPT review, there was a disinclination to recognise how much nuclear
disarmament had lately taken place as between the USA and the former USSR. With
this attitude went a desire to push things forward, globally and decisively. A
Comprehensive Test Ban was the most immediate priority in almost everybody’s mind
even though it would tend (thanks to the development of non-explosive techniques for
inspection and testing) to underpin the privilege of ‘nuclear club’ membership. Moving
up the agenda, too, were such objectives as (a) a ban on the production of weapons-
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grade fissile material, and (b) turning certain major regions (e.g. the Middle East by the
year 20057) into nuclear free zones.

Even before the Gulf War, concern was being expressed lest a less organised
world post-Cold War would give many secondary states both more scope and more
incentive to develop their own deterrents. But the discovery, in the wake of
Baghdad’s defeat, that though she had been regarded as a compliant member of the
TIAEA and the NPT, she had come within a year or so of fabricating nuclear bombs
(not to mention her great strides with chemical warheads) gave a big impetus to anti-
proliferation policies. So while much of the Bush administration’s energies in this area
were directed towards confining nuclear weapons in the former USSR to the Russian
Federation itself, it did launch an Enhanced Proliferation Control Initiative to manage
the problem in the wider world. American export controls were tightened on dual-use
goods, the subject of 24,000 export licences to ‘worrisome’ countries (so says the US
General Accounting Office) between 1988 and 1992.* Negotiations within multilateral
control regimes (the Missile Technology Control Regime; the Nuclear Suppliers
Group; and the Australia Group) led to firmer international controls over certain
sensitive items. Military action against Weapons of Mass Destruction (WMD) being
acquired by emergent countries also figures in the new conspectus.’

Counter Proliferation
Towards the end of 1993, the Clinton administration took things a stage further,

enunciating a Counterproliferation Doctrine. It marked a big departure, one that all
commentary and policy ought to take proper account of. Needless to say, all the
traditional elements in non-proliferation were retained: diplomacy, arms control
treaties, IAEA or bilateral safeguards, deterrence through retaliation, export controls,
economic sanctions, intelligence, and security guarantees. But two more novel ones
were given salience. These were active BMD and pre-emptive elimination.

Not that the notion that BMD has a role in this domain is lacking in precedent.
SDI was usually extolled as contributing (if implemented in accordance with the Nitze
criteria) to stability as between the two Superpowers. But a wider purpose was also
identified, most notably through 1985. It largely derived from an early perception of
new and less rational LDC antagonists. Arguing in favour of SDI that September, Henry
Kissinger anticipated that ‘several Third World countries’ would have their own
nuclear weapons by the turn of the century; and some would thus have ‘a vast capacity
for blackmail because they could make the threat of suicide more plausible’.” In June,
Fred Iklé, testifying to the US Senate as Under Secretary of Defense, had claimed one
argument for strategic defence was that ‘continued reliance on a threat of revenge’
could proffer no protection against ‘nuclear terrorism and irrational or accidental
attacks in the next century’.® In July, Caspar Weinberger suggested that SDI could
police a disarmed world.”

It is the Weinberger formulation that approaches most closely the current
concept which is to have BMD in position to inhibit a breakout in offensive rocket
procurement by the other side. As suggested in Chapter 2, however, one does have to
consider when it may be better to stand poised ready to deploy BMD than to have a
screen actually in position. The answer might be ‘as often as not, it is’.

Pre-emptive elimination, novel in the explicit emphasis accorded it in 1993
though not in more absolute terms, also merits careful evaluation. Not least does it by
Britain as the country that may most readily join the United States in any such
intervention in the Middle East. Allusions by the Clinton administration to this option
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were tentative initially but waxed tougher in the light of a favourable international
reaction. Ballistic and cruise missiles and other Precision Guided Munitions (PGMs)
have been cited as instruments of implementation. So have Special Forces.®

A good measure of how world opinion is evolving on this score is the shifting
attitude the Israelis wryly observe to their strike against Iraq’s Osirak reactor in 1981.°
Initially they were censured by every government, even the American. With the
wisdom of hindsight, that particular action would be widely endorsed today. The same
applies to the sabotage in April 1979, by Israel or whoever, of a reactor core then in
storage at La Seyre-sur-Mer, France, awaiting shipment to Iraq. Expressive of a new
mood, too, is the way the MTCR has both expanded and firmed up.

Libya and Iran

The conclusive excision of Iraq’s ability to become a strategic power in these
terms remains a vexatious task. At present, however, opinion in the United States and
elsewhere is most exercised by the possibility of Iran’s becoming a nuclear power and
Libya a nerve gas one. Libya’s quest for strategic weapons in some form goes back a
decade and more. So does the struggle by the West, led by Washington, to preclude
this. After the American air strike in 1986, Gadafi said he would have struck New
York with missiles ‘at the same moment’ if he could. The following year, he said Arab
nuclear weapons were imperative because Israel was ‘working day and night’ to
become able to fire nuclear missiles at every Arab city.'’

But faced with the MTCR, backed by widespread and forceful American
diplomacy, Libya was to enjoy little success in her worldwide canvass for critical
nuclear technologies. Soon she felt obliged to pursue a while a less assertive foreign
policy in other directions. Witness her acceptance of World Court adjudication over
her territorial dispute with Chad. But in April 1992, she became subject to UN
economic sanctions because of her failure to extradite two security agents wanted in
connection with the Lockerbie bombing in December 1988.

By then, her quest for strategic warheads had undergone a radical realignment.
In 1988, she was found to be building (with assistance from a West German chemical
firm) a large chemical warfare plant at Rabta, some 40 miles south of Tripoli. In 1990
Rabta was closed after Washington had threatened to bomb it and had identified
certain European companies as having provided equipment. =~ Work started on an
alternative facility inside a mountain near Tarhunah, also some distance inland from
Tripoli. Reportedly, the CIA produced in 1992 a computer model (based on satellite
reconnaissance and espionage reports) that showed this ‘Rabta 2’ already extending
across several thousand square feet. Since interdiction is deemed impracticable,
Washington’s priority is to inhibit the inflow of equipment and spares. But Asia in
general (and Thailand in particular) still lacks a rigorous control regime.'' It is hard to
believe it would, in fact, be impossible to close the entrance to this facility by military
force or that this would not be done if all else had demonstrably failed. Announcing on
1 September 1993 the results of his bottom-up defence review, US Secretary of
Defense Les Aspin said an ‘important category is attack on buried targets because in
many of these countries, proliferators are using hardened underground structures to
build or to operate special weapons arsenals from’."* He did note, however, that
before such a mission the consequences in terms of local contamination would have to
be assessed. Unfortunately, that assessment might be difficult whatever mode of attack

was proposed.
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Although Iranian proliferation tends to get mentioned in the same breath as
Libyan, it may not be moving at the same tempo. A straight correlation is often drawn
because of a disposition in Jerusalem and Washington to depict violence in the Levant
as instigated by a Tehran frenetically extreme in all respects. The inference Jerusalem
drew at the height of this April’s Lebanon conflict was that ‘an international coalition
will eventually have to trim Iran’s nuclear ambitions and its capability to disrupt peace
and stability in the region. What is happening now against Hezbollah is merely a
sideshow to the main action which is to come.”"? That Hezbollah and Islamic Jihad are
backed materially by Tehran is undeniable. But Hamas ‘with Sunni Moslem scorn for
Shia Iran, gets money from all over the world: from Saudis, for instance, and from
Muslims in America and Britain’.'* Nor could anyone deny that for decades past
violence in the Levant has largely assumed the pattern of action-reaction as between
the local protagonists with each ill-judged response inducing the next. To discount
that reality in favour of some simple attribution of guilt could be to engage in chop
logic. In any case, Tehran might prove more ready to abandon Hezbollah and Islamic
Jihad than to forego its prime aim of becoming the strategic power in the Gulf by
whatever route.

Interpreting Iran’s nuclear aspirations more strictly on their own terms, one finds
they date back to the Shah’s time. At a press conference in October 1974, he said that
his country had already made plans to install 23,000 megawatts of nuclear generating
capacity. He further said that, while several reactors were being bought from France,
‘We will buy everywhere, both from the Western countries and from the East if they
are ready to sell. So it is a complete diversification of markets that we envisage’."”
The desire to keep all options unconstrained was obvious.

Iran has been convincingly compared with China in that the nuclear aspirations of
each are sustained by an awareness of having long been historically at the centre of a
regional world that deeply respected not just its political influence but also its culture.'
Also like Maoist China (and therefore much more than the China of today),
revolutionary Iran has an acute sense of the wrongs of recent history. Most seering is
the terrible Iran-Iraq war; and, above all, the ‘fact that Irag - which had started the
war, had used chemical weapons, had targeted Iranian cities with missiles, and had held
Iranian territory that it had occupied by force - was not condemned by the United
Nations (UN) confirms for Iran its view that the current international order is unjust
and hostile towards it’."” Likewise, it sees the ‘satanic’ United States as ignoring
Israel’s nuclear status and her non-adherence to the NPT. At the same time, she
discounts Iran’s adherence to that treaty, using her influence to block exports of
nuclear technology from countries such as Argentine, Brazil, Czechoslovakia and
India. Underlying this perspective is a more general perception that Islam has been
under attack throughout this century. Witness the fall of Jerusalem itself in 1967.

Turning to this matter during an address to the Atlantic Council in August 1994,
Lynn Davis, Under Secretary of State for International Security and Arms Control at
the State Department, scorned what she depicted as a disposition on the part of the
Europeans to give good day-by-day relations with Moscow and Tehran ‘priority over
their non-proliferation goals’ in respect of Iran. But she then went on to describe more
objectively the strong constraints currently in place against the Iranians. Russia had
agreed to sign no new contracts for arms sales, merely fulfil existing ones. Also any
‘withdrawal from the NPT or refusal of IAEA inspections will subject Iran to an
immediate cutoff of nuclear assistance, most importantly by Russia and China. These
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steps would leave Iran years away from the capability of producing nuclear

weapons”.'®

But what does one mean by ‘years away’, working to the assumption (however
implausible) of no forceful dissuasion from outside? The Israelis and some Americans
would say three to five years. Otherwise the general consensus is more like seven to
ten. At the May 1995 Moscow summit, President Yeltsin agreed not to sell Iran a
centrifuge plant for uranium enrichment while refusing to cancel a contract to sell her
up to 2800 megawatts of reactor capacity. Negotiations with China for reactor supply
are reported stalled. A safeguards agreement between the Iranians and the IAEA came
into force in May 1994 and appears to be working properly thus far.'’

Even assuming that this regimen is maintained, however, questions remain.
There have been indications that, like several other Middle Eastern countries, Iran has
incipient capabilities for chemical and biological warfare.” Meanwhile, some 400
surface-to-surface missiles (Scud B and Cs; and Chinese CSS-8) are in service with the
Iranian Army together with perhaps 35 launchers.”’ How close to operational service
are any Nodong missiles North Korea may have supplied (see below) is to me unclear.
But in 1992 the United States expressly threatened to apprehend shipping believed to
be carrying missiles from North Korea to Iran; and in 1993 she applied similar pressure
in respect of a Chinese freighter bound for Iran.”? The Iranians have some capacity for
missile fabrication and assembly though it is doubtful how truly autonomous this is.

North Korea
Still the most challenging case at present is North Korea which, like Iraq, did

come disconcertingly close to full strategic development. She, too, had been seen as
NPT compliant, having signed the treaty in 1985. Pyongyang has sustained throughout
a cult of the personal leader (Kim Il Sung, 1945-94; and now his son and heir, Kim
Jong Il) that undeniably has been tantamount to sustained collective madness. Yet at
the same time, the regime has conducted against its external foes (and especially Seoul)
a campaign of ruthless hostility that has been judged with a chilling exactness in terms
of an ability to disconcert without calling forth an effective riposte. It may be the most
sinister example to date of how to be orgiastically crazy and brutally rational at one
and the same time. Take the record since the end of the Korean War in 1953; and the
establishment then of a buffer territory in the form of the Demilitarised Zone (DMZ).
There has been repeated infiltration of paramilitaries into the Republic of Korea
(ROK); much tunnelling under the DMZ; the seizure of the Pueblo, a USN surveillance
ship, in 1968; the shooting down of a US EC-121 surveillance plane in 1969; killing
the wife of President Park of the ROK in 1974; hacking to death two American
officers in the 1976 DMZ tree-cutting incident; blowing up half the ROK cabinet in
Rangoon in 1983; and recurrent kidnappings of South Korean citizens.”

The intricacies of Pyongyang’s nuclear ballistic development cannot profitably be
explored at length here. Such an exercise would be (a) decidedly derivative from what
has been researched and recorded by others and (b) would have limited prognostic
value in respect of a regime that has become an ideological anachronism tormented by
economic crisis. Nevertheless, it may be appropriate to identify a few aspects that may
bear upon other situations as they arise.

The most distinctive aspect of North Korea’s advance towards strategic status
has been its development of ballistic missiles. The process began after the Yom Kippur
war of 1973 because (a) missilry figured in that war enough to persuade Pyongyang of
its potentialities and (b) Moscow was refusing to supply her with Scud Bs.
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Exploratory work on reverse engineering (including, it seems, on a few Scud Bs
obtained from Egypt) led to an indigenous North Korean Scud Mod B being flight-
tested in 1984. In 1990, the Mod C version appeared, more advanced and with a
maximum range perhaps as high as 400 km. By then, the Nodong 1 (a multi-engined
improvisation with an indicated range of 1300 km) was entering upon what has proved
a decidedly patchy flight-testing programme.”*  Whether or not this design is now
entering service, there is less reason than before to expect that North Korean
indigenously-produced rockets could attack the continental United States as early as
the year 2005. Suffice also to note that analysts believe one reason for Pyongyang’s
supplying Tehran with Scuds and maybe, either now or shortly, Nodongs is that the
latter can offer not merely petrodollars but also quite wide open spaces for testing.

The ballistic missile inventory of the North Korean army is reported in Military
Balance to be but 30 Scud Mod Cs plus 54 of one or another variant of the Frog,
another Soviet weapons family with ranges of 50 to 70 km. Military Balance is a
widely respected annual compilation accessing some good sources. Even so, the
combined total of the above seems implausibly low on four counts. The army in
question has a standing strength of a million plus 750,000 in the ready reserve.”
Ballistic missiles could have a spearhead role to play in the sudden blitzbrieg
southwards that is the crux of Pyongyang’s operational philosophy.”® The fact that
North Korea has been manufacturing MOD Cs for some five years ought to mean quite
an inventory; and the same must also apply to the MOD B version that preceeded it by
five years. The probability is that both the two figures given really refer to launchers,
the yardstick Military Balance normally employs. So is it also that increasing numbers
of ballistic missiles along with not a few launchers are concealed inside the ferro-
concreted infrastructures in which the North Korean military have invested with such
notorious lavishness. Much concealed expansion would be consistent with the
Military Balance reckoning having remained unchanged since 1993.27 It serves more
generally to remind one that, as the years go by, inventories of ballistic and cruise
missiles will be even harder to keep track of than has historically been the case with
warplanes and battle tanks. Nor has any reference here been made to how changes
may be further obscured by recourse to camouflage and to dummy weaponry or even
factories. Even in the air age, history affords salutary examples of how effective such
deception may be.?®

The acquisition of fissile material by North Korea has proceeded pretty much in
step with the means of delivery. A reactor of 30 megawatts thermal capacity modelled
on the British magnox design entered service in 1986; and that can produce each year
c. 10 kilograms of Plutonium 239 - roughly enough to make two Nagasaki bombs,
after separation (see below). In February 1990, a SPOT-1 French surveillance satellite
revealed a plutonium separation plant, partially complete. In accordance with accepted
norms, Pyongyang’s accession to the NPT in December 1985 was supposed to be
followed within 18 months by the signing of an IAEA nuclear safeguards agreement.
Yet it was only in April 1992 that the North Korean parliament approved such a pact.
A mere eleven months later, Pyongyang announced its intention of withdrawing from
the NPT, this against a background of incessant wrangling with the IAEA about how
much plutonium was being produced still.

That June the withdrawal was put on hold following talks with the Americans.”
That set the scene for several bitter months of crisis diplomacy in 1994 with
Pyongyang being wildly oscillatory in its attitude to IAEA inspection; and threatening
to turn the Korean peninsula into a ‘sea of fire’ if she was put under too much

62




pressure. For her part, the United States deployed Patriot batteries to South Korea
and pressed for UN sanctions. Russia and China cautioned against these.

The upshot was the October 1994 Agreed Framework plus a supplement signed
at Kuala Lumpur in June 1995. Under these accords, North Korea is to abandon her
nuclear weapons programme in exchange for two modern 1000 MW reactors from
South Korea; more normal relations with Washington; and supplies of oil. However,
this Spring saw renewed transgressions by North Korea of the DMZ, abrasive
reminders of how much hinges on her internal economics and politics of Pyongyang.
They came only three months after a contractual agreement for the supply of the two
reactors. Meanwhile, the Pyongyang regime is thought to be well advanced with
chemical and biological weapons, even allowing that solid evidence is hard to obtain or
do a confident interpretation of.*

Peaceful Uses?

With East Asia as a whole (plus or minus Siberia) well en route to becoming the
econormic power house of the world in the middle of the next century, it is instructive
to review attitudes within the region towards civil nuclear power, as a general rule the
bedrock of any military nuclear programme. The gist is that the balance of opinion is
nothing like as antipathetic as it has become across so much of the West. In the
Republic of Korea the percentage of total electrical generation capacity that is nuclear
is due to rise (according to a May 1994 briefing by the Ministry of Science and
Technology in Seoul) from 26.5 in 1994 to 39.6 in 2006. But about this, as about
many things, environmentalist concern burgeons. Take an episode that erupted,
coincidentally or otherwise, at the time of the showdown between Washington and
Pyongyang in the early summer of 1994. That June, the government was obliged to
cancel, after several weeks of local rioting, plans to build storage facilities near
Yangsan and Ulchin.*’ None the less, the South Koreans firmly aver they have never
had a nuclear accident; and that the cost of nuclear power is very satisfactory, in their
situation, compared with that of other energy sources. Economic security is also-
considered. Coal has to come from as far away as South Africa. With oil, too, there is
dependence on distant sources.

Japan deploys similar arguments. Twenty-eight per cent of her electricity was
nuclear in 1992; and this fraction is set to rise over the long term. She is sharply
criticised (particularly by Washington Democrats) for accumulating recycled
plutonium, this in anticipation of a next-century Fast Breeder Reactor (FBR)
programme already at prototype stage. All the same, not even those abroad who are
most condemnatory, on grounds of principle and precedent, see this as deliberate
preparation to go nuclear in the military sense. Japan has too often called loud and
clear for consolidation of the NPT/IAEA regime en route to complete nuclear
disarmament. China, too, has been investing considerably in nuclear power in part to
ease demand for coal in provinces not easy to ship it to.

The IAEA remains keen to promote the peaceful use of nuclear energy subject to
safeguards. Indeed, its enthusiasm for so doing has been reinforced by the need to
limit global warming by curbing the increase in atmospheric carbon dioxide (CO,)
caused by the burning of fossil fuels. An IAEA paper produced internally in 1994
showed the nuclear contribution to global electricity production as having risen from
1.6 per cent in 1970 to 8.7 in 1980 and 17.0 in 1993 (Fig.3), in spite of fears about
reactor safety and about pollution from nuclear waste. The increase in atmospheric
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CO, thereby avoided was estimated at half a per cent of the total man-made increment
in 1970 rising to seven per cent by 1990.

Projections for the growth worldwide of nuclear power capacity, measured in
megawatts of electricity, were from 346,000 in 1995 to somewhere between 338 and
531 thousand in 2015 (Fig. 5). Yet it only requires the continuous and high intensity
operation of ten megawatts of electrical capacity to produce in the course of a year the
six kilograms or so of plutonium needed for a Nagasaki bomb. Moreover, even with
comprehensive inspection (automated surveillance; both regular and unannounced
visits; and full access to records) it remains difficult for the JAEA to estimate the
amount of plutonium to be expected to within one or two per cent. Nor is the degree
of co-operation needed for such a routine by any means assured throughout the 800
nuclear facilities in sixty countries the IAEA has to cover. Obtuseness and obstruction
can be encountered from regimes of less sinister intent than those currently ensconced
in Baghdad and Pyongyang. The arms control community is probably right to insist
that a keystone objective to move towards is the cessation of plutonium ingot
production: that is to say, ending the separation of plutonium from the rest of the
waste produced by the fuel cycle of a uranium reactor.”> But this objective does not
seem at all close to being realised. Too many governments regard it as too binding in a
world still highly fractious.

This does not mean that, in what may be a long interim period, nuclear warheads
are bound to proliferate with abandon. Take the more conservative of the IAEA
projections for the year 2015 of the global capacity for generating electricity with
nuclear fission. Only three per cent of it is expected to lie outside the three key areas:
North America; Europe including Russia; and the Far East. These contribute 27 and
47 and 22 respectively.*® Granted that three per cent might yield enough plutonium
each year to make close to 1000 Nagasaki bombs, assuming the requisite facilities for
separation were to hand. But political intentions would be much more restrained
overall. Access to sophisticated means of delivery would, in any case, be another
question entirely.

On the face of it, a general deterioration in the world order might induce
proliferation most readily in the Far East. But any crumbling of the institutional
arrangements for European collective security (NATO, the EU, the WEU) could open
the way to proliferation within our continent. We should not forget the consideration
given in Sweden, Switzerland, Yugoslavia and Turkey (at various times between 1950
and 1975) to taking the nuclear option up.*> *®* Herein lies a strong reason why
deterrence (any BMD dimension included) needs to be upheld consistently across the

European theatre.

Chemicals
Chemical weapons have been a bugbear of arms control ever since their

battlefield introduction by Germany in 1915. After that war, the victorious allies
bracketted ‘poison gas’ with unrestricted submarine warfare and Zeppelin raids as
manifestations of a devilish madness said to be singularly Hun. The gases in question
(e.g. chlorine, mustard gas) were duly dubbed weapons of indiscriminate destruction
though, in twentieth-century terms, they were nothing of the sort. Their effects were
localised and usually involved temporary incapacitation rather than permanent
disablement or death. But the development of nerve gases, led by Nazi Germany, did
extend this particular horror more towards mass destruction. The chemical prospect is
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disconcerting for today’s field commanders precisely because it is so open ended. It
may be helpful to preserve a distinction between pre-1940 poison gas and nerve gas.

Here, again, Saddam Hussein emerges as a contemporary evil genius. In the
Iran-Iraq war, Baghdad introduced tear and mustard gas onto the battlefield in 1982;
and nerve gas in 1984. Both times round, introduction followed hard upon the
commencement of quantity production. More extensive use of chemicals from 1986
enabled Iraq to stave off outright defeat, inflicting 50,000 Iranian casualties in the
process. In 1987 and 1988, massive gas attacks were also launched against the Iraqi
Kurds.

In June 1992, the UN Special Commission established a Chemical Destruction
Group to deal with Saddam’s stockpile in the wake of his Gulf War defeat. Over the
the next year or so, it destroyed 600 tonnes of mustard gas and 100 tonnes of nerve
gas. Altogether it carried out or monitored the destruction of some 65,000 chemical
munitions though a mere 74 of these were ballistic missile warheads, the ones intended
for the al-Hussein rocket. Therein is another reminder of the need not to overplay the
uniqueness of ballistic missiles in the battlefield context.

During the war, Iraq had tried little if at all, to release chemical weapons very
even though she had them extensively deployed in the field. Explicit deterrence by dint
of heavy retaliation will have been a factor. So will have been (and this tends to get
overlooked in discussion) elaborate though imperfect passive defence by the coalition
forces. So, certainly in the case of the al-Hussein squadrons, was lack of operational
readiness. Adverse weather may have lent further discouragement. Above all,
however, the sheer dynamic of the coalition blitzkrieg paralysed the Iragis’ command
and control.”’

Optimistically, the chemical threat will be well contained by the Chemical
Weapons Convention (CWC) opened for signature on 13th January 1993, after a
quarter of a century of negotiation in Geneva. It requires all chemical weapons to be
destroyed and all production facilities to be demolished or converted by 2010 at the
latest. As of the end of last year, North Korea appears to be the only significant non-
signatory. The monitoring arrangements include challenge inspections ‘anywhere
without delay’.

Inevitably, however, grounds for doubt remain. Nations under inspection can
(ostensibly to protect their trade or national security) remove documents, shroud
certain equipment and log off computers. Differences of interpretation exist on the
limits placed on the use of riot control agents or herbicides. The question of licit use
can be vexed. Take chlorine. Its chemical reactiveness makes it toxic but also very
important industrially.

The institutional machinery for imposing CWC sanctions extends back to the UN
General Assembly. Obviously, this regime would be among the more fragile if the
whole arms control matrix were being undermined in whatever circumstances.

Biologicals

About biological weapons we have fewer materials, as the historians say. That is
no justification for euphoria. On the contrary, it justifies apprehension that those
materials could be residing in a grimmer future. Biotechnology is evolving at so
accelerating a pace and ramifying a diversity as to make it exceptionally difficult to
comprehend. But this can be said to start with. A great revolution in industrial
chemistry in the second half of the last century made the First World War fightable
largely as a high explosive conflict, albeit with poison gas as a major adjunct. The
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Einstein-Heisenberg revolution in theoretical physics the first three decades of this
century contributed to the strongly electromagnetic and electronic nature of the
Second World War, with nuclear energy coming in at the end. Some generalised
global conflict in the middle of the next century could well be biology driven.

The risk of that outcome is heightened by the ways in which biological warfare
also ranks as a poor man’s stratagem. Its possibilities reside very much in natural
science as opposed to one of the great engineering disciplines. Therefore much of the
basic information is transferred via the scientific press, the peregrinations of scores of
thousands of graduate students, and so on. Applications to military usage may then
take place on a smallish scale, not too difficult to finance and organise while remaining
very hard forcefully to pre-empt. A decidedly macabre illustration is afforded by
Imperial Japan in World War Two. Such endeavours as she made to evolve an ‘atomic
bomb’ were always doomed. But her Unit 731 in remote northern Manchuria
extensively researched germ warfare on Chinese and Russian prisoners of war.
Moreover, the results were widely used against the Chinese population in the 1942
campaign in Chekiang.”

Of course, the very fact that such development activity can be so sub rasa makes
proliferation hard to track. But a 1993 Jane’s assessment listed the ‘potential
possessors’ of biological weapons as China, India, Israel, North Korea, South Africa
and Syria. Probable or possible developers were identified as Iran, Libya and
Taiwan.”

What is more, various yardsticks can be applied to demonstrate that biological
weapons bring those possessed of them into the realm of mass destruction much more
readily than chemical weapons do. It may take 200 grams of chlorine to kill a human
being. Were it somehow or other to be successfully disseminated, that amount of
Yersina Pestis (the mix of bacterial strains that causes plague) might soon kill 200
million. Casting the argument more pragmatically, a former Director-General of
Porton Down has put the downwind hazard characteristically posed by poison gas at
up to one kilometre from the release point, by toxins at ten, and by active biologicals at
several hundred.”® The last would be similar to the envelopes of lethal fall-out typical
of a high-yield nuclear groundburst.

For our immediate purposes, the crux is ballistic delivery. Comparisons can
variously be drawn but one published in 1991 was as follows. Suppose a missile with a
throw-weight of one tonne was fired into an extensive but not too densely populated
(30 people per hectare) urban area. With a nuclear warhead of ‘nominal’ yield (i.e. 20
kilotons or Hiroshima/Nagasaki equivalent), it would probably kill 40,000 and injure as
many again, in the absence of passive defence. Bearing 300 kg of Sarin nerve gas, it
could kill between 200 and 3000. Thirty kilograms of anthrax spores could kill 20 to
80 thousand. One reason why anthrax might be selected for such a mission is that it is
non-infectious, an attribute conducive to discriminatory targetting.*!

Not that anti-urban strikes are the only possibility. Graham Pearson, the former
Director General just cited, always stresses the advantages to an enemy of targetting
crops and animals instead. But when human beings massed in cities are the intended
victims then one has very generally to be talking about entry via the deep lung. That is
likely to be effected far more readily when the contaminated droplets are not more than
five microns (i.e. five millionths of a metre) in diameter. Needless to say, droplets so
small descend to Earth extremely slowly which means that an RV airburst is unlikely to
be the best way to get the right extent of dispersion over an urban area. Yet neither
wou