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Preface

. In late March 1985, the US Department of Defense issued
invitations to the major allies of the United States--including
the NATO countries, France, Japan and Australia--asking them to
consider participation in President Reagan's $26 billion missile
defense research program, the Strategic Defemse Initiative (SDI).
Surprising}y, Israel, which unlike the countries mentioned above
has no formal treaty of alliance with the United States, was also
asked to consider making its own contribution to SDI.
Scientifically, the US sought to-bring together the technological
capabilities and talents of the entire Western alliance behind am
endeavor regarded by many as far more challenging than the
Manhattan Project of the 1940s. BEconomically, the US was willing
to share SDI research funds with its allies; no financial
contributions were requested. Politically, the US sought an
endorsement of SDI, and wished to provide a reminder to its
allies that the program was intended to enhance their security as
well. All the allies were asked to respond to the invitation
within sixty days. (For text of the invitation see Appendix.)

To date, only Britain and West Germany have agreed in
principle to participate in SDI research. Both governments are
negotiating agreements with the US covering the specific terms of
their involvement. Australia, Canadg, Denmark, France, the
Netherlands and Norway have notified the US of thei£ intention to

stay out of the program. Italy, Japan, and Spain have indicated
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that they look upon participation favorably, but need more time
to study the matter. In the meantime an intense debate has
broken out in the countries of the Western alliance over the
merits of SDI, and whether pursuit of the program will strengthen
or weaken allied ties in the future.

SDI has also become a highly controversial issue in the
United States itself. In March 1983, ;hen President Reagan first
unveiled his proposal to begin a defensive résearch program
against the Soviet missile threat, he put forward several basic
propositions. These have since come under attack from former
secretaries of defense, arms control experts, and nuclear
strategists. Essentially, Reagan argued that:

.t is necessary 1o look for ways of assuring nuclear
tability other than through the threat of offensive
‘etaliation (known also as mutually assured destruction--
IAD), even though this threat has preserved peace since the
middle of the 1950s;

current technology has.reached a level of sophistication

that makes a defensive alternative to the nuclear

retaliatory threat of the past worthy of intense investiga-
tion;

- despite the fact that missile defenses combined with
offensive systems could be perceived as an aggressive

military (or even first-strike) posture, defenses actually
could lead to a more stable nuclear order; and

- a missile defense research program can be conducted within



the parameters of the 1972 Anti-Ballistic Missile (ABM)

Treaty; indeed, defenses may actually improve the chances

for future arms control agreements.

The most frequent target of the SDI critics was the
feasibility of President Reagan's ultimate goal of rendering
"nuclear weapons impotent and obsolete." Another object of
criticism was the decisionmaking process that led to the speech;
SDI was not the product of the Defense Department's expert
policymaking bureaucracy, but rather resulted from the
president’'s own consultations in the White House with leading
nuclear scientists and, only in the end, with the Joint Chiefs of
Staff. For these reasons the SDI program was labeled by critics
with the movie title "Star Wars," implying that it was a fanciful
science-fiction project dreamed up by a man who had received his
political-military training in Hollywood.

These issues are entirely new for the State of Israel. The
SDI question in particular, and the entire nuclear disarmament
debate in general, are new security matters that have been thrust
onto the agenda of the current Israeli government by virtue of
the American invitation to join the program. Understandably, the
usual geographic radius of Israel's security interests rarely
extends beyond the Syrian-Turkish border to the north and Bab al-
Mandeb to the south. But even though the Israeli policymaker is
busy enough with the affairs of Lebanon, terrorism, and Middle

East peacemaking, he cannot detach himself from the global



problems of nuclear war, especially if a well-thought-out
decision is to be taken on SDI. As of December 1985, Israel does
not seem to have made a firm and overt decision on the SDI issue.
Positive references to SDI have been made by Israeli leaders,
including Prime Minister Shimon Peres. Working groups from both
countries have met to discuss fields in which Israeli industry
could make a cont;ibution. But no formal political announcement
has been made, as was the case with Britain.

The purpose of this memorandum is to facilitate the
emergence of an informed debate on SDI and Israel's participation
therein. Rather than focus on the Israeli aspect alone, the
entire program is examined. It is insufficient to ask whether
SDI is good or bad for Israel alone; it is equally necessary for
Israel to consider whether the introduction of American missile
defenses will create a more stable world or, alternatively, 1lead
to a world in which the outbreak of global nuclear war will be a
far greater possibility. Should war break out in Central Europe,
it is doubtful that the Middle East could remain isolated and
unaffected.

With these considerations in mind, the following inquiry is
divided into four chapters; the first two are essentially
descriptive, while the final two are more analytical in approacﬁ.
Each of the first three chapters in some way addresses the main
issues associated with SDI that have come under particular
criticism in the United States. The first chapter introduces the

reader to the basic issues and terminology in nuclear strategy



that have become a part of the nuclear debate today; its purpose
is to demonstrate that the shift away from a concept of nuclear
stability based on the threat of mutually assured destruction had
been going on for some time even prior to President Reagan's 1983
SDI speech. The SDI program is shown to be a logical development
in the evolution of nuclear strategy, and not a wild presidential
fantasy. The second chapter distinguishes several alternative’
missile defense systems that have been associated with SDI, and
clarifies different defensive missions that have been suggested.
The feasibility of these different systems and missions is also
considered. The third chapter consists of an analysis of the
implications of missile defenses for nuclear stability. PFinally,
the fourth chapter considers the costs and benefits of Israeli

participation in SDI.



Chapter 1. The Shift to Strategic Defense: The Evolution of

American Nuclear Policy from MAD to SDI

Until President Reagan's March 1983% SDI speech, American
nuclear doctrine was predominantly guided by the perception that
the two superpowers were locked in a strategic relationship of
mutual deterrence, whereby each side possessed the ability to
inflict massive retaliatory punishment on the other even after
being the target of a nuclear first strike. This relationship of
mutually assured destruction (MAD) gradually came to be the
American definition of nuclear stability after the Soviet Union
acquired the ability to deliver nuclear weapons over the United
States in the 1950s. In 1964 MAD was actually incorporated into
the official US military doctrine and subsequently became a
criterion for determining the direction of American weapons

development (as well as procurement), force levels, and targeting

strategy:
- The US sought to f its retaliatory
deterrent threa zlopment of 1its
nuclear forces ii te systems: land-

based intercontinental ballistic missiles (ICBMs), submarine

launched ballistic missiles (SLBMs) and intercontinental

bombers.

certain level of devastation (20-30 percent of the Soviet



was henceforth set that enabled each strategic arm of the
Triad independently to assure the destruction of the Soviet
Union. Though these levels were well above what was needed

for minimal deterrence, they were nonetheless significantly

below the force levels sought by the American military
during the 1960s that would have given the US a first-strike

war-fighting posture (against thousands of Soviet military

tarceta in the 1TQ]R).
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strike counterforce capability against Soviet missile
fields, the US deliberately refrained for a time from
improving the accuracy of its own missile forces (in

accordance with their predominantly countervalue retaliatory

role).

Throughout most of the 1960s, when the US enjoyed both

quantitative and qualitative nuclear superiority over the USSR,



Pentagon planners assumed that Soviet nuclear weapons
developments in the 1970s would parallel those of the US and that
MAD would become the principle around which both superpowers'
doctrines would converge. This assumption seemed to be confirmed
when the Soviet Union agreed to enter into negotiations with the
United States in the first Strategic Arms Limitations Talks (SAPT
I) which, among other purposes, sought to place constraints on
the deployment of anti-ballistic missile (ABM) systems. By
signing the ABM Treaty in May 1972, and restricting themselves to
only two ABM deployment areas (modified to one area in 1974), the
superpowers seemed to be acknowledging that strategic stability
depended not only on their own retaliatory capabilities, but also
on conceding to the other a similar capability. Mutually assured
destruction was thus linked to the concept of mutual
vulnerability, once both superpowers had decided to forego any
nationwide defense against ballistic missiles.

One of the most basic criticisms of President Reagan's SDI
proposals has been directed against his search for a replacement
for MAD--which, as critics point out, has preserved peace between
the superpowers for most of the post-war period. However, this

line of argument ignores the fact that the demise of MAD did not

Reagan's SDI proposals. A vociferous debate on this issue raged

among American strategists throughout the remainder of the 1970s.
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A liberal school of thought continued to view nuclear weapons as
80 destructive that their use by either of the superpowers was
8till precluded. Numerical advantages held by one side or the
other in the nuclear balance were essentially meaningless. A
conservative school of thought, however, noted technological,
doctrinal, and diplomatic developménts that undermined any

American strategy based primarily on MAD alone:

- Multiple Independently Targetable Re-entry Vehicle (MIRV).

Mhao intrwadnatinn Af MTRY wgrheads into the ICBM forces of
the superpowers (US-1970, USSR-1975) changed the calculus of
nralane cbmadtooe MAD implied that a superpower gained no
advantage by striking first. But once each missile carried
several warheads, then the side attacking first could
destroy several enemy ICBMs with the warheads released from
. only one of its own missiles in a counterforce strike. This
calculation was even more true in the mid-1970s for Soviet
ICBMs (the SS-18 and SS-19 carried 10 and 6 warheads
respectively) than for American ICBMs (the Minuteman III
carried only 3 warheads). The MIRV warheads of the 1970s
were far more accurate than their predecessors; but while
the US reduced significantly the explosive potential
(megatonnage) of its MIRV warheads, the USSR retained high
megatonnage which, with increased accuracy, gave the Soviet
IQBM force an effective hard-target-kill capacity against US

ICBMs in hardened silos.

- Soviet force developments. As the Soviets modernized their

11



nuclear forces during the 1970s, their procurement policies

and force levels tended to indicate that they had not
adopted the American conception of MAD. The Soviet nuclear
forces did not imitate the diversified approach of the
American Triad with its emphasis on survivable nuclear
delivery systems (sgbmarines at sea and bombers launched on
warning). By the early 1980s the two nuclear arsenals had
been constructed very differently, particularly with regard

to distribution of land, air, and sea-based nuclear

warheads:

Table 1.1.

DISTRIBUTION OF NUCLEAR WARHEAD BASING MODES OF THE SUPERPOWERS

- o D D S D D e S T G T G AP R D GRS e WD WD D W A S D S WD W P P M e e S G W R W G N D S e D e
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Source: SIPRI Yearbook 1983.

The strategic significance of these different

distributions lieg in tho fart that in+il tho asrlvw 1QQnNg
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rapid. and resvonsive element in their resvective nuclear

forces, and henro aarve aa t+he mnact osnnranriata wasnAan fan
nreemntive counterforce attacks acainst enemv missile silos.

submarine pens. and airfields. By the early 1980s, the
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1ivestment in its ICBM force resulted in a nuclear

posture with ¢ both
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States (see Table 1.2). At the same time, this ICBM

emphasis means that » Teren mantinnm Af +ha Tavdiat mninlaap
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maldadas dumine ddman Af ~wi~d~ Meanwhile, official Soviet
nuclear military doctrine, as presented in professional
Soviet military journals, did not appear to have adopted the
American conception of MAD, despite Moscow's adherence to
the ABM Treaty. This was evident, moreover, in the Soviet
Union's continued efforts at maintaining defensive

procedures-~-civil defense, massive aerial defense, and an

ABM deployment--all of which the United States had abandoned

While SALT I

_ II did not

sufficiently limit the growth of offensive arms. The SALT
II agreement essentially limited the number of launchers

deployed by both superpowers without placing adequate

controls on the number of warheads. The Soviet use of

13
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Table 1.2

THE CHANGING NUCLEAR BALANCE BETWEEN THE US AND USSR

1968

| i 1972 i 1979*
i i )
{ICEM SLBM BOMBERS | ice SLEM BOMBERS | ICEM SLEM BOMBERS
} ’ (warheads) (warheads) | (warheads) (warheads)
i i i
USA 11054 656 646 | 1054 656 463 | 10%4 656 376
| i (1474) (2304) i (2154) (5120) :
] ] I
i H i
USSR {900 45 150 1527 497 140 i 138 989 202
! i (1527) (497) | (4306) (1309)
i i ]
i i i
Overall i s , rough parity {Soviet ICBM** US SLBM
military | superiority i jcounterforce countervalue
balance | i

lsuperiority  superiority

‘Source: SIPRI Yearbook 1968-1979.

* Only small numerical changes followed in the balance from 1980-
1985. In 1984 the US ICBM force stood at 1037 (2197 warheads),
while its SLBM force stood at 592 (5344 warheads). Soviet
ICBMs remained constant (though ICBM warheads rose to 5820);
SLBMs also remained nearly constant at 781 (though warheads
more than doubled to 2656). The US made significant advances
in the deployment of cruise missiles in its B-52 bomber fleet.

*¥¥Rough estimates of ICBM counterforce exchanges based on the
1984 balance show 5820 Soviet ICBM warheads against 1037 US
ICBM launchers (force ratio of 5.6:1) and 2197 US ICBM warheads
against 1398 Soviet ICBM launchers {(force ratio of 1.57:1).
Given a minimal 2:1 ratio for an effective counterforce attack,
the Soviets have more than enough forces for a counterforce
strike, while the US remains below the 2:1 minimal threshold.

14
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heavier missiles with greater throw-weight than those of the
US permitted the USSR to increase the number of its ICBNM
warheads within the framework of the agreement. The SALT II
treaty, unlike its predecessor SALT I, was not ratified by
the US Senate, though most of its provisions have been
observed by the superpowers. The SALT II negotiations
demonstrated that new technologies, such as cruise missiles,
were becoming increasingly difficult to control and that
verification of new agreements over such weapons was
becoming more complex. The introduction of mobile ICBMs--
like the Soviet SS-25 or the American Midgetman--will make

satellite surveillance almost impossible.

The American defense communiéy was divided over the
implications of these developments. Conservative strategists
concluded that, given technologiral improvements in missile
accuracy and the asymmetries between the nuclear postures of the
two superpowers, mutual deterrence was becoming less stable.
Specifically, they conceived of scenarios according to which the
Soviet Union might at times of c¢crisis risk a

limited nuclear attack on the United States in pursuit of a "war-

winning strategy." In their view, the Soviets could utilize

their counterforce superiority and destroy most if not all

American ICBMs in their hardened silos, thereby leaving the US
president with the alternative of either escalating with his

remaining (less accurate) nuclear forces to a countervalue

15
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attack--thereby exposing US cities to Soviet countervalue

retaliation--or conceding victory to the USSR.

Liberal strategists rejected this notion of an American

window of vulnerability, as this scenario came to be called, by
doubting that nuclear war could, by definition, be limited. They
also looked differently at each of the developments noted above.
They rightly pointed out that it was the US and not the USSR that
first introduced MIRV warheads into the arms race. The asymmetry
between US and Soviet force distributions was a concern to the
liberal school, but was explained away with reference to the
limitations of Soviet technology and geography: technological
inferiority and poor access to the open sea inhibited the growth
of a large SLBM force and supported nuclear expansion utilizing
the quantitative superiority of ICBM;. Hence, no aggressive
designs were inferred by the liberal school from the USSR's
overwhelming ICBM warhead superiority. Tn sddifian. libaral

R 10 T %t n iff "y from
thair mrAancarwativa Anllaasnas They acknowle@ged the rejection
of MAD in Soviet military literature, but they attributed this
position to communist ideology: admitting a superpower stalemate
would contradict the inevitable victory of the communist system.
The liberals rejected the utility of this literature for deriving
Soviet doctrine and instead relied on statements made by the
Soviet political leadership on arms control. Finally, the
liberal school of strategists assessed the results of the SALT

process differently. They acknowledged that SALT II had'hot

16

anr -



brought about a reduction of offensive strategic systems, but
maintained that the Soviet nuclear buildup in the 1970s would
have been far greater without the SALT process.

US nuclear policy was not unaffected by the nuclear debate.
The arguments of the conservative school of strategists were
particularly persuasive. Under their influence, American nuclear
doctrine moved progressively towards a broader definition of

deterrence that took into account an American nuclear war-

fighting capability should minimal deterrence fail.

- 1974 Schlesinger Doctrine. In order to improve the

credibility of the American deterrent at lower levels of
warfare, Secretary of Defense James Schlesinger introduced
changes in US targeting strategy that gave the president new
counterforce options, thereby providing some middle ground
between massive retaliation and doing nothing. Schlesinger
approved research and development of greater accuracy hard
target-kill weapons, as well.

- 1979-Countervailing Strategy. Secretary of Defense Harold

Brown introduced additional doctrinal modifications in the
~direction of counterforce. US doctrine, it was claimed,
would have to prepare for contingencies that took into
account Soviet models of warfare, including less-than-all-
out attacks as well as prolonged warfare. By doing so,
advocates of the countervailing approach claimed, the US
would succeed in deterring Soviet aggression at every level

of escalation. Moreover, the credibility of the American

7



response to a Soviet attack would also be improved by the
hardening of American commmand, control, communications and
intelligence (C3I) capaSilities. President Carter formally
adopted the new doctrine on July 25, 1980, upon signing

Presidential Directive 59.

1982 Defense Guidance. In 1982 a Pentagon planning

document, "Defense Guidance," that was approved by Secretary
of Defense Weinberger (and was leaked to the American media)
reflected further American concern over a breakdown of
deterrence and called for a strategy according to which "the
United States must prevail |emphasis added] and be able to
force the Soviet Union to seek earliest termination of
hostilities on terms favorable to the United States."” 1In
addition to expanded development of US counterforce
capabilities (through the development of the Trident D-5
SLBM, the M-X ICBM, and further refinements in cruise
missile technology), the Weinberger paper included the

adoption of a decapitation strategy against the "Soviet

military power structure through attacks on political/
military leadership and associated control facilities.”
Minor modifications of the recently deployed Pershing II
long-range theater ballistic missile in Germany (whigh
carries the most accurate nuclear warhead in the ballistic
missile arsenals of the two superpowers) could give the US
this capability. Even prior to President Reagan's SDI

speech, the "Defense Guidance"” paper suggested that the US

18



might reevaluate the ABM Treaty and consider development of
a new generation of ballistic missile defense systems. Many
of these strategic concepts were already incorporated into
National Security Decision Document (NSDD) 13 and approved

by President Reagan in 1981,

In summary, the American notion that both superpowers are
deterred from nuclear war by the threat of massive retaliation
against one another's cities--known as MAD--came to be modified
during the 1970s by th; nuclear policies of both superpowers.
For its part, the Soviet Union carried out a major nuclear
strategic buildup that did not seem to reflect the American
acceptance of MAD in the 1960s. The new Soviet forces were on
the one hand vulnerable because of th;ir basing, while on the
other hand they threatened the most accurate and dependable
retaliatory force of the United States--the ICBMs--with a
disarming counterforce strike. Official Soviet military
doctrine, moreover, seemed consistent with this nuclear posture,
regardless of its historical or ideological origins.

The United States, for its part, first frosze substantigl
improvements of its nuclear arsenal, then began in the mid-1970s
to imitate Soviet nuclear trends in order to deter Soviet nuclear
options. This process, called by one observer "the Sovietization
of American strategy,” radically shifted US nuclear doctrine far
away from the close adherence to MAD of the mid-1960s.

Conceptually, according to the earlier American strategy, nuclear

19



war had become unthinkable because it amounted to suicide for any

nuclear aggressor. The new American strategy took more seriously
into account the possibility that, under certain conditions,
nuclear war could occur and that the US required the capability
of convincing the USSR that, under any circumstances, it would be
denied victory should it mount & nuclear attack.

Thus the notion that MAD--conceived in the 1960s~--was no
longer sufficient by itself to,prevent the outbreak of nuclear
war was by 1983 a respectable position, certainly among
conservative strategists and among policymakers serving both
Democratic and Republican presidents. In this sense, President

Reagan's SDI proposals did not appear out of the blue, Whrthan
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Chapter 2. The Strategic Defemse Initiative: System Structure and

Overall Hission

While the multitude of articles that have been published on
the prospects for and implications of the Strategic Defense
Initiative frequently include drawings of American battlestations
that orbit in space and can fire laser weapons at Soviet missiles
in flight, it must be stated at the outset of any analysis of SDI
that, in fact, President Reagan has not committed the United
States to a particular defensive system. SDI is only a five-year
(1984-1988) preliminary research program to investigate several
alternative technological approaches to ballistic missile
defense. Moreover, some of the technologies under consideration
may take twenty or thirty years of development before they are
ready for application. To make matters more complicated, many of
the new SDI technologies, particularly those that at present seem
to have some reasonable chance of being ready for use in the near
term, are highly classified. These background conditions have
created ambiguities that flaw discussions about SDI. The
American debate over the technical feasibility of an SDI system
frequently boils down to a rhetorical exchange between those who
point out the difficulties technology must overcome and those who
list modern technological achievements considered "impossible"
several decades ago.

Despite the inherent difficulty involved in discussing a

weapons system that does not yet exist, several general

21



observations can be made about the likely system structure or
architecture of a future SDI on the basis of material in the
public domain. Furthermore, today we do know the essential
characteristics of the target of SDI: the intercontinental
ballistic missile and its flight path. These attributes of the
ICBM will demand specific types of deployment for any SDI system.
Even if the technologies for SDI are not ready in the near
future, it is likely that these "structural"” elements will have
been taken into consideration by the superpowers in their weapons
development programs as well as in their estimations of their
future geostrategic requirements for deploying misile defense

systems and/or countering them (see ch. 3).

System Structure

Almost all of the missile defense systems under discussion
today in connection with SDI include two structural features that
distinguish them from the earlier generation of ABM systems
abandoned by the US in the early 1970s: layered defenses and

boost-phase defense.

Layered defenses. The concept of defense in layers involves

constructing a defensive network linked to the different phases
of the flight-pattern of a ballistic missile, using a variety of
technologies that take into account the different requirements of

missile interception during each phase (see Table 2.1). Layered

22



defenses, SDI advocates point out, permit the use of less-than-
perfect subsystems, whose combined total effect, according to the
laws of probability, approaches near perfection. A three-tiered
defense, for example, each of whose elements achieves only 80
percent effectiveness, would achieve an overall effectiveness of
99.2 percent. A study released by the Strategic Defense
Initiative Organization in late Cctober 1985 indicates that
Pentagon planners are strongly considering a seven-layer defense
system. The political-strategic significance of the kind of high
degrees of success that may be obtained from either a three or
seven tier system depends on the mission conceived for missile
defenses. Critics of SDI point out that if even one warhead in a
hundred gets through, especially if a Soviet attack includes
10,000 warheads, then the system will have proven to be of
insufficient value. Advocates of SDI stresg the system's utility
in scenarios of limited nuclear war and point out that less-than-
perfect defenses at least put doubts in the mind of the

counterforce attacker about his prospects for success.

23



Table 2.1

THE PHASES OF A BALLISTIC MISSILE IN FLIGHT

FLIGHT PHASE TIME PHASE CHARACTERISTICS &
MILITARY SIGNIFICANCE

Boost-phase 3=5 minutes a. Missile easily targetable
with large infra-red
signature.

b. All warheads and decoys are
destroyed together with
missile.

Busing-phase 8 minutes a. Post-boost vehicle, "bus,"
begins dispensing warheads;
remains valuable target for
warheads it still retains.

b. Released warheads, decoys and
busing vehicle move in close
formation for "area burst”
destruction.

c. Geographic location of Soviet
ICBM busing phase is usually
over unpopulated polar
tundra, where interception by
nuclear explosions will cause
little damage below.

Mid-course phase 15 minutes a. Longest phase of missile
flight.

b. Independent warheads are
relatively more hardened
targets than busing vehicle
or booster.

Terminal phase 1-2 minutes a. Warheads and decoys separate
’ out during fall to Earth.

o o T T D T M P S MR e S e T AP e D e G e AP A D D S e R e - S " D T e WP A S e = e R o e
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Boost-phase defense. All proponents of SDI agree that of

all the phases of the flight of a ballistic missile, the boost-
Phase is the most critical from the standpoint of the defense.
By destroying a MIRVed ballistic missile during boost-phase, the
defender eliminates in one blow all of the missile's warheads and
decoys before they are released and scattered in later phases of
flight. But boost-phase defense is the most technically
demanding element of a missile defense system, for it requires

some form of space-basing over Soviet missile fields and/or

Soviet submarine deployment areas. In addition, a boost-phase
defense must operate at very high speeds: target acquisition,
tracking, interception, and damage assessment must be completed
at sufficient speeds so that the system can handle hundreds of
missiles in the five minutes that a current liquid-fueled Soviet
55-18 requires to complete the booster fhase. Newer Soviet
solid-fueled missiles could reduce their booster phase to three
minutes, as in the new American M-X Peacekeeper. The boost phase
can conceivably be reduced to one minute in future fast-burn
versions, though there exists a tradeoff between speed and weight
that would require a reduction of warheads and decoys in such
missiles. It is this ultra-high speed environment of boost-phase

interceptioﬁ'that has partly made laser technology--and the

promise of intercepting missiles at the speed of light--one of

the central fields of SDI research.

25



In order to accomplish boost-phase interception of a Soviet

ballistic missile, or interception of Soviet nuclear warheads

during later phases of their flight, at least three weapons-

Basing schemes are under considerafion for the SDI programs:

Space baging. Boost-phase interception could most easily be

accomplished by positioning battlestations or satellites in
space over Soviet launch areas. A complete space-based
system, moreover, might utilize a variety of weapons systems
ranging from the most futuristic technologies--new chemical
lasers with sufficient destructive potential and particle
beams--to near term technologies, which employ high-speed
projectiles and anti-missile missiles. Yet several distinct
disadvantages of complete space basing are frequently noted
by SDI critics: (a) space-based battlestations would have to
be placed in low-orbits over the Soviet Union where they
would be vulnerable to anti-satellite (ASAT) weaponry; (b)
in order to cover all Soviet launch points, an enormous
fleet of battlestations would have to be placed in orbit,
which could make the cost of the entire system prohibitive.
Critics of SDI have estimated the required size of thé
entire fleet at anywhere between 320 stations (Stanford
Center for International Security and Arms Control) to over
2400 (Union of Concerned Scientists). Each station is
expected to cost at least one billion dollars. However, SDI
advocates (Zbigniew Brzezinski, Robert Jastrow, Max

Kampelman), place the fleet size at between 45 and 100
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battlestations.

Ground basing with space-based mirrors. This is a variant

of space basing for laser weapons alone, which places the
laser power source on Earth and utilizes a high-orbit relay
mirror that directs a ground-based laser beam toward a

smaller "battle mirror"™ in low orbit over Soviet missile

2

launch areas.

Ground based "pop-up"” x-ray laser. The x-ray laser is a

relatively new technique for creating laser energy from an
exploding nuclear device. It was first successfully
demonstrated in an underground nuclear test in November
1980. Advocates of the x-ray laser envision keeping the
nuclear device on Earth, id submarines off the coasts of the
Soviet Union. Warned of a Soviet launch, the "pop-up

device" would have to be launched from the American
submarine on a high-speed booster that would permit the
device to explode and aim its x-rays before the Soviet
missile completed its booster phase. The pop-up system
could be used for later phases of the Soviet attack, should
booster-phase interception prove too difficult to accomplish
in sufficient time. While the x-ray laser would be

precluded as an option for SDI on the basis of President

Reagan's 1983 SDI speech--which called for non-nuclear

defenses--administration policy has since changed in this
regard. On May 20, 1985, a National Security Council

decision was issued that officially sanctioned defenses

27



utilizing nuclear energy.

In addition to these various weapons-basing options for
intercepting Soviet missiles during boost-phase, the SDI progran
includes the development of missile interception technologies for
later phases of a missile's flight. The possible utility of x-
ray lasers in busing-phase interception has been alluded to
above. Space and ground-based systems could be used for mid-
course interception. Intensive sensor research will be necessary
to enable mid-course systems to distinguish between warheads and
decoys. Finally, many technologies applicable to terminal phase
defenses were developed in the course of the extensive work done
on missile defenses in the early 1970s before the US signed the
ABM Treaty. New terminal phase research will have to be
undertaken to cope with the threat of Soviet cruise missiles.
Yet the overall SDI program particularly stresses interception
during early phases of ballistic missile attack.

Regardless of the interception phase, there is some
indication that the Reagan administration is especially
interested in accelerating research of near-term (i.e., available
within 5-10 years) technologies. A breakdown of its Fiscal Year
1986 SDI budget request (see Table 2.2) indicates that it seeks
the largest increase in funding in the area of kinetic energy
weapons (space and ground-based missiles and high gpeed
projectiles). Progress made in the kinetic weapons field was

demonstrated in June 1984, when an experimental US Army missile
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successfully intercepted and destroyed over the South Pacific a

warhead carried by an ICBM launched twenty minutes earlier from

California.
Table 2.2
STRATEGIC DEFENSE INITIATIVE FUNDING
(in millions of dollars)
FY 1985 FY 1986 Budget
-------------------- Request
(Approved) (Requested) Increase
Kinetic energy weapons 256 860 300%
Surveillance, acquisition,
tracking, & kill assessment 546 1,386 154%
Directed energy weapons
(lasers, particle beams) 376 965 157%
Systems analysis & battle
management 99 243 145%
Survivability & support 112 258 130%
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Source: New York Times, February 4, 1985.
Aerospace Daily, February 8, 1985.
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deterrence, but rather enhances it, by assuring the survival of

American land-based retaliatory forces. Mhe distinntinn hatwaen
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svstem bperiormance, and does not 1nvolve system structure. poth
versions utilize boost-phase defenses that do not discriminate
between missiles carrying warheads aimed at cities and those
aimed at missile silos. A purely minimalist SDI could only be
based on terminal defenses around US missile bases. Purely
terminal defenses have also been supported as an appropriate
field of research by some critics of the president’'s maximalist
conception, including former secretary of defense Harold Brown.
The minimalist conception of SDI must be understood against
the backdrop of the growing vulnerability of all American land-
based missiles to a Soviet counterforce attack in the late 1970s
and early 1980s. 7 °° oo T T roft

Commission conelnded that the “"window of vilnerabilitv" scenario

m m mre
'he minimalist SDI concept reinstates

; US silo-based ICBM force as well as

2l. SDI has been tied to a number of

ombers of the administration:

31






A hedge against a Soviet breakout from the 1972 ABM Treaty.

Another frequently mentioned purpose of SDI is to help close the
gap between the Soviet Union and the US in ABM research. While
the US has never deployed a single ABM system as permitted under
the ABM Treaty, the USSR did erect its ABM system around Moscow.
That the Soviets modernized their system in 1980 reflects their
steady dedication to ABM research during the 1970s. Moreover,
even after foregoing a nationwide ABM ' system, the Soviets
continued to maintain and upgrade their large air defense command
against American bombers. As air defense weaponry becomes more
advanced, particularly in response to the American cruise missile

threat, dual purpose air and ballistic missile defense systens

could emerge. American analysts already see such a capability in
the mobile SA-12 missile. Finally, considerable attention has
been given by administration officials to a new Soviet phased-
array radar facility near Krasnoyarsk, whose location well within
the Soviet Union--and not at its periphery--suggests that its
purpose is not for early warning of US attack, but rather battle
management of an ABM defense. Such ABM radars are specifically
forbidden by the ABM Treaty.

A problem related to these justifications given SDI by
administration spokesmen is the question of the permanence of the
program. Is SDI another bargaining chip for future Geneva arms-
control talks? Does its deployment depend on what the Soviets
ultimately do? How wedded are the makers of US nuclear strategy

to SDI in their planning? Paul Nitze, special advisor to the
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president for arms-control negotiations, has stated that if SDI
systems do not meet minimum standards of survivability (against
Soviet attack) and cost-effectiveness (against increases in
Soviet offensive capability), then the US will not deploy them.
Fred Ikle, under secretary of defense for policy, has stated that

SDI "is not an optional program” but rather is "central, at the

very core" of US long-term policy.
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critically they evaluate the results of SALT II. The development
and deployment of SDI are to be conducted within the framework of
the ongoing strategic dialogue between the superpowers. True,
there are different schools of thought in the administration
about the relative value of the unproven SDI technology when
measured against other means of assuring nuclear stability--a
further offensive arms buildup or significant arms control
reductions. Ikle.and his allies in the Defense Department might
be more willing to scrap the ABM Treaty by loosely interpreting
the limitations it places on testing SDI technology. The State
Department has been more concerned with protecting the arms
control process and the ABM treaty. The eventual outcome of
these intra-administration differences-;and the final form of

SDI--may depend on the extent to which the Soviets are
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forthcoming with deep, verifiable reductions of their
destabilizing heavy (and highly-MIRVed) ICBMs in the aftermath of
the November summit meeting between President Reagan and the
Soviet party leader, Mikhail Gorbachev. It is one of the major
goals of SDI to render these weapons, in particular, obsolete. A
Soviet offer to cut deeply this category of heavy ICBMs would
fulfill one of SDI's goals, and would thereby allow President

Reagan to make some concessions on his anti-missile program.

SDI--The Unwritten Economic Agenda

There is yet another purpose to SDI that is being quietly
discussed in Washington. This objective has nothing to do with
nuclear strategy or weapons; it is primarily economic. amnT

ced
trabe~l~~—-- from lasers to communications systems, to future
generation high-speed computers. The SDI program will permit the
US government to pump large sums into the research and
development divisions of leading American high technology
industries, with the aim of assuring American superiority in
these fields against European and especially Japanese
competitors. Though the American secretary of defense invited
the NATO allies and Japan to participate in SDI research, many

Europeans believe that the principle SDI contracts will remain in

the US, with less important secondary contracts awarded to
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America's allies. Thus the motivation behind France's
Sponsorship of the Eureka Buropean technological cooperation
project as an alternative to SDI, derives less from a French
desire to build European space defenses than from an interest in
preserving rough technological parity between European and

American advanced industries.
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Chapter 3. Strategic Implications of SDI Development and

Deployment

D G 1t Y D R Mt D T D U = S A S o — ——

Strategic Stability

President Reagan and his supporters are convinced that
development and eventual deployment of missile defense systenmns
over the next ten to fifteen years will result in a far aore
stable strategic environment than if such systems were not
introduced at all. Again, while no specific missile defense
system yet exists, nonetheless certain general observations can be
made about how defensive systems as a whole are likely to interact
with the strategic nuclear balance. In assessing the implications
of SDI, it must be added, there is little point in discussing the

impact of a perfect defense, since such degrees of protection

against nuclear attack are regarded by even the most ardent
supporters of SDI as only a long-term prospect. Even 1if
technological breakthroughs lead to some realistic possibility of
a perfect defense, such a system will have to be effectively
judged as imperfect until it has undergone the only true test of
its capabilities--an all-out nuclear attack.

Thus, turning to the implications of imperfect defenses, it

is essential first to evaluate how such systems affect the very

critical question of crisis stability. Do missile defenses

introduce a technology that reduces the advantage to the
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superpower that launches a first-strike during times of extreme
international tension? 1In this sense its proponents have claimed
that SDI is a stabilizing factor in the future strategic nuclear

balance, while its detractors have considered it a destabilizing

factor.

As a stabilizing factor

Imperfect US ballistic missile defenses place doubts in the
minds of Soviet military planners about their ability to
design and execute with any degree of certainty a
counterforce attack against American ICBM silos or a
decapitation strike against the US political leadership or
command, control, and communications centers that are today

relatively vulnerable.

- Even if space-based elements of the defensive system are

vulnerable to Soviet anti-satellite weaponry, any attack
against US battlestations will provide advance warning to
the American military that a Soviet attack is under way,
thus complicating the task of the Soviet military planner.
For this reason both superpowers will be extremely cautious
with the way they handle their rival's space-based military
systems. As a result, limited war in space will become
extremely unlikely for fear of é "spillover" to nuclear war
on Earth.

- American development of defensive weapons will force the

Soviet Union to develop its own missile defenses.
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(Alternatively, as has been suggested, the US could share its
SDI technology with the USSR.) A situation in which both
superpowers have missile defenses is stable because both have
reduced fears of surgical counterforce attacks.

A potential attacker will overestimate the efficiency of the
defender's system and be deterred, while the defender will
underestimate its capabilities and, with few illusions about
his own vulnerability, will not take dangerous risks.

US defensive weapons will restore credibility to +the
American nuclear umbrella over Western Europe. Since the
1960s Europeans have asked themselves whether the US would
endanger New York for the sake of Paris and initiate the use
of nuclear weapons in case of a Soviet conventional attack
(according to current NATO policy). A protected United
States can certainly afford more easily to introduce its
full strategic power in a Buropean conflict than can a

vulnerable United States.

As a destabilizing factor

Imperfect defense systems will be perceived by the Soviet

Union as part of an American first-strike nuclear posture.

The only reasonable purpose of imperfect defenses is to
intercept the weak retaliatory forces that would remain to
the USSR after an initial American counterforce attack. A

Soviet leader will thus tend to initiate a nuclear strike,
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as war seems inevitable during times of crisis, rather than
face certain defeat by the American offense-defense threat.
As outer space increasingly becomes a vital theater of
military competition between the superpowers, world war
becomes increasingly likely, since the battle for space-
superiority can be fought without causing the collateral
damage generated by nuclear war on Earth.

Defense systems such as pop-up x-ray lasers must be launched
with such speed--to achieve boost-phase interception--that
they will have %o operate almost automatically, since little
time is avéilable for communications to Washington. Errors
in detection could lead to unnecessary activation of
defensive systems that could be interpreted as the beginning
of an attack (such as the launch of the pop-up system missile
from a US submarine).

The Soviet Union, recognizing that it cannot compete against
US technological superiority, may decide to forego space-
based defenses similar to those of the United States.
Instead, the Soviets will concentrate on offensive
countermeasures (as the US did when it developed MIRV agaiﬁst
a Soviet ABM). Alternatively, SDI will push the Soviets to
develop an anti-satellite warfare (ASAT) capability that will
render American communications, navigation, and intelligence
satellites vulnerable, A situation in which one side alone
has missile defenses would be highly unstable in times of

crisis, for only one side would have its retaliatory
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capability protected while the other side, because of its
greater relative vulnerability, would have to maintain its
forces at a high level of alert.

- Should the USSR see that US defenses are improving to a point
of near-perfection that will render its own missile forces
obsolete, Soviet leaders might launch a limited nuclear war

immediately rather than wait until they have become a second-

class power.

- Missile defenses will give defenders an illusory sense of
reduced vulnerability that will push the leaders of the
superpowers to take greater risks during times of cri;is.

- Proposed American missile defenses may be less useful in the
European theater, where intermediate and short-range missile
flight times are of shorter duration than missiles of
intercontinental range. SDI will thus create a vulnerability
gap between the US and EBurope and lead to the emergence of a
“Fortress America" mentality and renewed isolationism in the
US. Soviet missile defenses built in response to SDI could
be of sufficient magnitude and quality to neutralize the
threat from the relatively small French and British-nuclear
arsenals and thus lead to a breakdown of nuclear deterrence

in Burope and increased likelihood of conventional wars.

While a strong case can be made theoretically to show that
space-based missile defense systems can either increase oOr
undermine the stability of the nuclear balance in times of

crisis, a net assessment of most of the implications listed above
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indicates that an SDI system will in all likelihood be a positive

development for nuclear stability, particularly in the strategic
environment of the end of this century.

First, any defensive system that can be used to weaken a
Soviet first strike against the US can be equally useful against a
Soviet second-strike retaliatory attack. It thereby undermines,
from Moscow's standpoint, the Soviet Union's deterrence of an
American nuclear attack. The question then becomes what is more
important for future stability: to stop a Soviet surprise or
preemptive attack, or to maintain the second-strike capabilities
of both superpowers.

If both superpowers maintained nuclear postures on the basis
of mutually assured destruction doctrines, then defenses would be
destabilizing, for they would preclude a surprise attack that

neither side had either the intention or capability to conduct

and yet they would, at the same time, undermine both sides'

retaliatory capability. Today, however, neither superpower

builds its nuclear forces on the basis of MAD--it is doubtful

that the Soviets ever adopted MAD, and the Americans have moved
away from it. More importantly, both superpowers are acquiring
capabilities to make nuclear war scenarios more feasible through
further improvements in weapons accuracy, reduct?on of collateral
nuclear damage, and even the replacement of nuclear warheads Dby
conventional ones. Furthermore, with future improvements in
Soviet air defenses against US bombers and in Soviet anti-

submarine warfare techniques, a successful strike against US ICBNM
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8ilos would be tantamount to victory in a nuclear war. With these

doctrinal and technological developments, it becomes difficult to

assure prevention of nuclear war on the basis of MAD alone (which
was conceived when both sides were principally armed with slower,
less accurate delivery systems and "messy"” city-busting bombs).
In any event, imperfect defenses would still not entirely deny the
Soviet Union's retaliatory capability.

Second, if for a period of time the US has space-based
missile defenses while the Soviet Union does not, it is extremely
unlikely that even in times of crisis Moscow would initiate
nuclear war on the basis of fear of an American first-strike
capability. Soviet decisionmakers must still take into account
the American retaliatory capability after such a reckless move.
It is true that, on paper, the USSR can inflict greater
punishmént on the US in a surprise attack than it can in a weak
retaliatory attack that is further blunted by missile defenses.
But the vulnerability of the USSR makes such calculations
meaningless. A problem could arise with a future Soviet leader
who, from the safety of his bunker, would still make such
calculations, despite the potential losses that would be suffered
by Soviet society. But it is doubtful whether traditional
deterrence could operate at all against such an individual; he
could equally be capable of planning a Soviet first strike even
if the American nuclear posture appeared to be minimally
threatening. In fact, it is precisely against such an

-undeterrable leader that SDI is ideally suited, for defenses can
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~deny the attacker victory without threatening the latter's
society with massive destruction.

Third, while outer space is a new theater where nuclear war
can be conducted without causing damage to the civilian
Population below, on the whole it is unlikely that the
superpowers would permit war to break out in space unless one
side intended to bring the war to Earth in any case. War in
space would imperil not only defensive battlestations, but also
communications and navigation satellites that are already
incorporated in the Earth-based offensive strategic forces of the
superpowers. The US Navy's new counterforce-capable Trident D-5
SLBM, to be deployed in the early 1990s, will depend on satellite
information for mid-course guidance. It would be impossible %o
conduct a war limited to the theater of space that would not also
imperil these Earth-bound strategic nuclear systems. In all
likelihood, the fear of escalation of limited space wars to full
nuclear exchanges would result in an extension of deterrence from
Earth to the space-based systems of the superpowers. Whether or
not SDI is carried through from research to development and

deployment, the militarization of space is an inevitable prospect

as long as both superpowers are dependent on space for acquiring
information for the successful prosecution of nuclear conflict.
Fourth, while for a limited period of time the US will
maintain a lead in space-based missile defenses, it can be
expected on the basis of the history of the arms race, that the

USSR will eventually introduce missile defenses as well (or even
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receive Western alliance technology to that end). In all
likelihood, Soviet missile defenses will reflect the unique
technological and organizational strengths of the Soviet militar&
as well as specific consideration of the American nuclear threat.
Accordingly, Moscow can be expected to develop elaboraté terminal
defenses with late mid-course interception capabilities on the
basis of its current massive air defense system. Defense against
US SLBMs and cruise missiles would make more sense for a Soviet
SDI than heavy investment in space-based battlestations over
America's relatively small ICBM force. It may not be necessary
then, for the Soviets to imitate the ultra-high technology
systems of the US in order to have a respectable imperfect
defense system. The USSR has shown its ability to close
technological gaps with the West in the past; the Soviet atomic
bomb was developed amidst the devastation of the Second World
War. Thus, on the basis of the historical record, the prospects
of both superpowers having missile defenses are greater than that
of only one superpower deploying defenses.

Fifth, regarding the case of Europe, it must be recalled
that the American nuclear guarantee to the NATO countries was
originally given in the 1950s, when the US maintained nuclear
superiority against the USSR and was consequently less vulnerable
to the Soviet military threat than its Western allies. Since
that time Amerian vulnerability has undermined that original
pledge. Lessening American vulnerabiiity can only strengthen

Western European security. Furthermore, American political
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decisions of greater involvement in world affairs or greater
isolationism have historically not been a function of American
vulnerability to nuclear attack. Well before the USSR acquired
the capability of destroying the United States, American foreign
policy broke out of its isolationist mold and established firm
commitments for the US overseas.

It is true that a limited Soviet missile defense systen,
built in response to SDI, could neutralize the small nuclear
forces of France and Great Britain. As a consequence European
security dependence on the US could well increase by the end of
the century. However, as long as the US remains steady in its
commitment to NATO, such a development, while reducing the
stature of two Western European countries, would not leave Europe
entirely open to a Soviet conventional attack. As much as SDI
damages the future credibility of the French and British
deterrents, it is to be remembered that it will enhance the

credibility of the major guarantor of European security, the

United States.

Arms Control

SDI critics accurately point out the conflict between SDI
development and deployment on the one hand and the 1972 ABM
treaty on the other. It must be noted at the outset that the ABM

Treaty does not prohibit future ABM research, for the very simple

reason that there was (and is) no way either the US or the USSR



could verify the other side's adherence to a ban on research
without agreement on opening up secret national weapons
laboratories to local inspection. According to Article Five of
the treaty, both parties undertook "not to develop, test or
deploy ABM systems or components which are sea-based, air-based,
space-based, or mobile land-based.” The clash between SDI and
American ABM Treaty obligations will thus come later, as the
program leaves the research stage and enters the stage of
development and testing. There is be no way of accurately
judging whether strategic defenses--the explicit purpose of the
SDI program--are a feasible technology, without threatening to
undermine the ABM Treaty through the testing of components. Some
SDI critics go so far as to claim that the President's SDI
proposals already undermine the "spirit"™ of the ABM Treaty by
calling into doubt the wisdom of the superpowers' acknowledgment
of their relationship of mutual vulnerability upon which the
agreement is based.

The Reagan administration has attempted to allay such
concerns by maintaining, correctly, that the current research
stage in SDI.is consistent with the ABM Treaty. Administration
spokesmen even condone certain SDI tests, claiming that they

relate to sub-components alone. In addition, without clearly

explaining whether they will proceed with field tests of an anti-
-missile system as a whole (and with the entire stage of
development), they do state that the US will not proceed from

development to deployment without consulting the USSR and without
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modifying the ABM Tréaty.

The administration is correct in viewing the ABM treaty as a
flexible document which can be modified through negotiations
between the signatories. Article XIII calls for the
establishment of a Standing Consultative Coﬁmission, consisting
of representatives of both countries, to review "possible changes
in the strategic situation which have a bearing on the provisions
of this treaty." Aricle XIV notes that each party may propose
amendments to the treaty; in 1974 the treaty was, in fact,
amended by the signatories. Should the Soviet Union agree, in
the early 1990s, to permit modification of the ABM Treaty to
allow for limited space-based missile defenses, then no problem
would arise. However, should the Soviet Union maintain its
absolute opposition to the SDI program and refuse to consider
treaty modifications, then the president of the United States
would have to choose between deploying SDPI or preserving the ABM
Treaty. Moreover, since the ABM Treaty is the essential
foundation of all subsequent arms control discussions between the
superpowers, a sharp clash over missile defenses could jeopardize
the entire future of the arms control process.

At this point, however, 1t is too early to say whether SDI
will put an end to arms control. Arms control talks, in the
past, arose out of mutual interests between the two sides. If
the Soviets see that they cannot stop SDI, they might very easily
decide that they should at least have some influence on shaping

its final form or basing mode. In the early 1990s there will be
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a sfrong Soviet interest in extending current ABM deployments
from Moscow alone to Soviet missile fields, especially as the US
builds up its counterforce capability with the M-X ICBM and the
D-5 SLBM. Thus the current negative attitudes towards SDI could
change; the Soviets have shown in the past that though they may
boycott arms talks one year, they may return to them +the
following year.

For now, the problem is whether the continuation of SDI
research will hold up the arms control process as a whole. There
is no way that the Soviets can expect a ban on SDI research,
given the requirements of such a ban for treaty verification.
SDI could provide Moscow a convenient propaganda tool for
separating the US from its NATO allies; the Soviets will claim
that progress on European-based intermediate range weapons will
be frozen as long as the US pursues SDI. Once the Europeans make
up their minds on SDI, however, 1its vélue as a potential
consensus-breaker will decline. The real problem for SDI will
come in the early 1990s, when the US has to decide on deployment.
For deployment is not made inevitable by the five-year investment
in SDI research, especially since booster-phase defenses in space
may in fact take more than a decade to develop. If the Soviets
. still remain firmly opposed to modifying the ABM Treaty,
deployment could be stopped. Unliké past American nuclear
programs which maintained a bureaucratic momentum of their own
towards deployment, the enormous expense of deploying SDI will~

generate hesitations--certainly in Congress--about the
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advisability of going ahead with the program. That decision,
however, will depend, from the American side, on whether the
Soviets themselves have adhered to those clauses restricting the
deployment of defensive systems as well as whether progress is
made on limiting the growth of offensive weapons (to which both
sides are committed according to Article XI).

In sum, SDI in the short-run may delay progress on arms-

control negotiations. Should that delay extend into the medium-

run, the program could be stopped before deployment.

Possible Implications of SDI for the Future Structure of

Geopolitics

While it may seem too early at this point in time even to
attempt to describe how a weapons system that does not yet exist
will affect the future of geopolitics, several significant points
can already be made on the negative scale, i.e., regarding the
ways in which SDI will probably not alter future patterns of
political interaction. It may be tempting to assume that the
superpowers, by carrying their rivalry into space will relate
differently to the earth below, and that SDI will therefore

revolutionize the basic global alliance patterns that emerged

after the Second World War. It is safe in this regard to project

forward and say that such assessments will, in all likelihood,

prove inaccurate.

Looking at the proposed basing plans for missile defenses in
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space (see chapter 2), at least two proposals call for partial
basing on land: Earth-based lasers that are reflected by space-
based mirrors, and pop-up systems that are launched from
submarines or ships in the vicinity of the Soviet Union. Even
fully space-based systems will need communications facilities on
Earth. Just as past strategic systems of the US have had certain
infrastructure requirements that led to specific political
arrangements (B-47 bomber bases in North Africa, port facilities
for the US Navy, intermediate range missiles in Turkey),
so SDI will generate special political agreements that will
continue to make diplomacy an integral part of the maintenance of
the US nuclear strategic posture.

In fact, it can be argued that in the time-urgent
environment of missile defense, geopolitics may become an even
more significant factor in the nuclear balance than previously--
for two reasons:

-~ Should the US use pop-up defenses either exclusively or

along with space-based defenses, then SDI could lead to a

return to forward basing. In order for am anti-missile

weapon to arrive at a position over Soviet missile fields in
the three to five minutes of the ICBM booster-phase, pop-up
defenses will have to be deployed close to the Soviet
borders--either on land (in Germany, Turkey, or China) or at
sea. According to SDI advocate Edward Teller, such a
defensive system should be conceived less as a "dome" over

the United States, than as a "cap" over the Soviet Union.
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- In order to counter space-based defenses, both superpowers
are likely to seek ways of shortening the flight time of
their missiles and hence the period of their exposure to
interception. This could lead to a return to the forward
basing of offensive systems (especially the slower cruise
missile). US nuclear submarine deployments which have over
the last ten years been moving further away from Soviet
borders--with the increased range of the newest generation
SLBMs--could return to waters that are much closer to their
targets. Forward submarine deployment can reduce missile

flight time from twenty to seven minutes.

These special geopolitical implications for SDI have
particular relevance for the Mediterranean and the countries of
the Middle East. The principal deployment areas of the two
heaviest ICBMs in the Soviet arsenal--the SS-18 and SS5-19--are
located in a belt stretching from Jjust north of the Black Sea to
Soviet Central Asia, in the region north of the USSR border‘with
Iran and Afghanistan. An American drive to obtain a missile
defense capability could well entail renewed interest in the
"Northern Tier" countries of the Middle East--originally
identified as the front line of the US containment policy of the
1950s-~-for ground-based early warning radars or for the
deployment of missile defenses themselves (should a local
government assent to admit such provocative anti-Soviet

facilities). In brief, SDI, rather than lead to renewed American
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isolationism behind a space-based missile shield, may very likely
require greater US involvement in the security affairs of the

states on the Soviet periphery.
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Chapter 4. SDI--Implications of Israeli Participation

The considerations involved in an Israeli decision to accept
the US government's invitation to the SDI research program are
fundamentally different from those of other American allies in
North America,iEurope and the Far East. First, the other states
that were called on to participate in SDI have been facing an
ongoing and direct Soviet military threat--both conventional and
nuclear--that serves as their primary national security problem
(with the possible exception of Australia). All of these states
accordingly have acquired some protection over the last thirty
years under the American nuclear umbrella--though the extent to
Wwhich the US would automatically commit its strategic forces in
their defense varies with each treaty arrangement. The decision
of these American allies to jbin SDI or not must then first take
into consideration how such a missile defense system would
disturb or strengthen American security guarantees against the
Soviet threat. Second, the other states invited to join the SDI
program, as long term strategic partners of the United States,
have a heightened awareness of the threat of nuclear war which
has led, in recent years, to the formation of strong domestic
constituencies that seek to restrain the collaboration of their
respective governments with the US in all matters related to
nuclear weapons and planning.

Israel has an entirely different set of considerations.

Israel is not a "nuclear ally" of the US. It has only faced a
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direct Soviet military threat during short periods of high
tension at the close of its wars with Soviet Arab client states
(with Egypt in 1956, 1970 and 1973; with Syria in 1967). The
Soviet threat to Israel instead has primarily been indirect,
through the arming and training of the most intransigent of its
Arab neighbors. Partly for these reasons, Israeli-American
security cooperation has not been explicit; no formal alliance
exists, as in the cases of the other states invited to work on
SDI. It is true that American presidents have consistently
proclaimed their commitment to the security of the State of
Israel, and that one purpose of this commitment has been to deter
direct Soviet intervention in the Arab-Israel conflict.
Nonetheless, no links have been clearly established between the
American strategic forces based in the US and the security of
Israel in the same way that these links have been made with the
security of the NATO countries or Japan.

Since Israel's security focus has been primarily in the
Middle East and concern with the nuclear threat has arisen
largely in connection with the nuclearization of the states of
the region, Israeli society has been largely immune to the great
nuclear debate that has raged in Europe and the Far East in
recent years. The Israeli government does not have to takg into
account strong domestic constraints against strategic
collaboration with the US based on public fear of nuclear war.

As of December 1985, the question facing Israel on SDI may

no longer be whether to accept or decline the American SDI
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invitation. From reports in the Israeli press, discussions have
been underway for some time between the two governments regarding
the parameters of Israeli participation. During Prime Minister
Shimon Peres' visit to Washington in October 1985, references
made to Israel's position on SDI seemed to indicate that a

positive decision had already been taken. Yet no public announce-

ment of Israel's acceptance of the US invitation to participate

in SDI has been made. Whether a decision has already been taken

(and only the public announcement remains to be made), or a final
decision will be taken in the near future, the question of
Israel's position on SDI is bound to be raised again. The
special considerations for Israel are thus assessed below. There
are at least four basic ways that a positive response could

benefit Israel.

It could deepen Israel's strategic partnership with the US.

Even the invitation to join the SDI program, along with other
states that are explicit global allies of the United States,
placed Israel in an entirely new league with respect to both its
relations with the US and to its status in the international
system. Moreover, the invitation dramatized how Washington
continues to regard Israel as a strong long-term American

strategic interest; the US-Israel relationship, rather than being

“Taiwanized" by the growth of US interests in the Persianvéulf,
has become firmer +than ever. This strengthened strategic
partnership has important regional implications for Israel's Arab

adversaries. First, it demonstrates the futility of any long-
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term Arab strategy based on a decoupling of the US-Israel
connection. Collective Arab diplomatic strategies in the future
will continue to have to factor in a steady US strategic interest
in Israel. Thus despite Israel's excessive economic dependence
on the US, the Arab world cannot easily expect an American
"sellout" of Israel.

Second, the inclusion of Israel along with the NATO
countries, Japan, and Australia certainly defined more sharply
than ever before the alliance nature of the relationship between
Jerusalem and Washington. The deterrent value of this greater
clarity should not be underestimated. It serves as yet another
important reminder to future Arab war coalitions that any attempt
to decisively defeat Israel on the battlefield could very well
result in US intervention. It also serves as a serious
constraint upon any future deployment of Soviet forces against
Israel in defense of an Arab client.

Third, by being invited to a global strategic endeavor (as
opposed to a regional military grouping), Israel was acknowledged
as being more than just a regional client of the US in the Middle
East. Should this new American attitude become formalized, then
the quality and intensity of US-Israel strategic relations will
be less dependent on the state of Washington's relations with its
Arab military partners in the Middle East. By choosing to go
ahead and participate in the SDI program, Israel will strengthen
and make more permanent its growing strategic partnership with

the US and will reinforce its newly recognized status as an

57



o

tw

American global élly.

This new status becomes particularly evident when the SDI
invitation is considered against the backdrop of past strategic
cooperation arrangements between the US and Israel. Both
countries have stepped up their strategic partnership since the
renewal of their Memorandum of Understanding in November 1983
(the memorandum had been frozen by the United States since
December 1981 in response to the Israeli Golan law). But even
this geographically limited partnership--the memorandum focused
on the Soviet threat to the Eastern Mediterranean--did not
receive unanimous support in the administration. The Defense
Department opposed American-Israeli strategic cooperation on
account of Arab sensitivities; the State Department sought to
strengthen strategic ties with Israel in 1983 in order to support
its anti-Syrian policy in Lebanon at the time. Certainly,
changing regional circumstances could easily bring about a
reexamination of US-Israeli strategic ties. SDI cooperation thus
creates yet another framework for ongoing strategic cooperation
which, by virtue of its wider global focus, will be less subject
to shifting political alignments between the Arad states and the

superpowers.

A  positive reply could elevate Israel's status in the

international community as a whole. One possible indirect

consequence of this new international status could be a change in
Israel's diplomatic standing. It is one thing to observe a

diplomatic boycott of an influential American regional client; it
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is quite another to boycott a country Washington defines as one
of the principal partners in the defense of the West. Such
calculations may affect the choices of decisionmakers in smaller
states in Asia and Africa; they might also affect the leadership
in Beijing, which is interested in forging closer relations with
members of the Western alliance. Ironically, even the Soviet
Union may take a greater interest in Israel. Certainly Moscow
will have more to gain by "wooing"” an Israel that is of global as
well as regional importance to the US.

Participation in SDI research will further the development

of Israel's own missile interception technologies. At least one

element of the proposed SDI missile defense schemes-~-terminal
defense against warheads in their final descent to target--has
important local applications for Israel in the Middle East. The
invitation sent to US allies to join SDI specifically states that
the program will "examine technologies with potential against
shorter-range ballistic missiles.” Such weapons could very well
become more prominent in coming Arab-Israel wars. Future trends
in conventional warfare are likely to lead to ‘an expansion of the
present-day battlefield as opposing armies attempt to strike more
deeply at forces in the rear with long-range precision-guided
weapons, including missiles. In the narrow geographic setting of
the State of Israel these deep-strike strategies will threaten
rear troop concentrations and civilian population centers more
readily. Defenses against tactical missiles will thus become

increasingly important. Similarly, intermediate range missiles
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may become a more prominent feature of futuré wars. Such weapons
may become particularly useful to Arab states wishing to find a
counter-deterrent to Israel's air superiority. Intermediate
range missiles may become an especially important weapon for
countries that wish to involve themselves in the Arab-Israel
conflict and yet have no common border with Israel (e.g., Iran,
Iraq, Libya). The Americans themselves have partly justified SDI
for defenses against "crazy states" like Libya that might some
day obtain long-range missiles with nuclear warheads. In fact,
Israel must prepare itself even more than the United States for
such an eventuality. Participation in SDI will certainly put
Israel in a far better position to handle the variety of missile
threats that it will likely face during the 1990s. And as that
participation becomes known, eraafs deterrent posture against
these threats should improve.

SDI research will involve key sectors of the Israeli economy

in the frontiers of Western technology. Reference has already

been made to the existence of an unwritten American agenda for
SDI that calls for intensive research and developmept in the most
advanced areas of American industry in order to preserve or
extend US superiority against competition anticipated from Japan.
Space-based missile defenses will require significant
technoiogical developments in computer, laser, microelectronic
and optical industries. These, in turn; will have civilian
applications. Israeli industries participating in SDI will gain

close exposure to the new technologies and secure for the Israeli
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economy a share in their future global market. Even if, in the
research phase of SDI (1984-1988), Israel's actual share of the
$26 billion program is small, should the US move on to SDI
development and production then overall SDI funding will
skyrocket, and with it Israel's allocation.

Despite the strong diplomatic, military, and economic
benefits that are likely to accrue through participation in the
SDI program, there are some possible damages for Israel that
ought to be considered as well. The implications of joining SDI
could be negative in two different ways.

It could establish Israel as a global strategic adversary of

the USSR. In the same way that participation in SDI represents
an unprecedented new level of strategic cooperation between
Israel and the US, it equally represents a new level of Israeli
activity against the most vital national security interests of
the Soviet Union. Several important fields of future Soviet-
Israeli cooperation could be affected. First, Israeli
involvement in SDI could preclude the restoration of diplomatic
relations between Jerusalem and Moscow as Israel becomes
identified as a "hopelessly" permanent ally of Washington.
Second, any move that might further endanger Soviet-Israeli
relations must take into account Soviet retaliation against
Soviet Jewry. Accordingly, Israeli approval of SDI could wreck
the prospects of the Kremlin opening the gates of the USSR to
emigration. Third, the Soviet Union might choose to retaliate

against Israel in the Middle East itself. This could take the
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form of giving its own clients--e.g., Syria--greater support for
Policies that obstruct expansion of the peace process.
Alternatively, as Israel is incorporated into the American global
alliance system, the USSR might elect to deepen its own strategic
ties with its clients in the region through the introduction of
an even more sophisticated generation of weapons systems than it
would otherwise have made available. While the stated purpose of
these weapons would be to meet the American military threat to
the Middle East, they would undoubtedly find more ready
application against Israel in future Arab-Israel confrontations.
However, the most serious strategic implication for Israel
of participation in SDI is its possible effect on Soviet global
military planning in the future. At present, were a global war
between the superpowers to break out--either conventional or
limited nuclear--it is reasonably safe to predict that military
operations would be focused primarily in Europe and the Far East,
where both sides currently deploy their largest and best-equipped
land and naval forces. Israel and the states of the Levant might
well ride-out such a conflagration safely. But what happens once
the Soviets appraise Israel as a full strategic partner of the
US--even outside of the Middle Bast? Would not Israeli military
industries come to be viewed by Soviet planners as part of the
military~strength of the Western alliance? Should participation
in SDI lead at a later stage to the deployment in Israel of any
of the missile defense subsystems--ranging from satellite

communications equipment to actual forward-based elements of the
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missile defense system itself--then Israel could become a
significant Soviet nuclear target. Even if the basing of SDI
components is preceded by a formal defense treaty between Israel
and the US, Israel's new risks would have to be weighed carefully
against the added security obtained in such an arrangement under
the over-burdened American nuclear umbrella.

Another negative consequence of participating in SDI

research could be the involvement of Israel in the American

domestic debate on SDI and the alienation of anti-SDI friends of

Israel. The American invitation to Israel to join the SDI program
can be viewed in light of recent attempts by the administration
to connect Israel with controversial non-Middle East issues and -
thereby gain the support of the strong pro-Israel consensus in
the US Congress. A recent example of this sort of political
maneuvering was the administration's reference to Nicaragua as a
center of state-supported terror--as exemplified by Managua's
connections with the PLO. If, in fact, the SDI invitation is a
case of the Defense Department adding Israeli gloss to a
problematic defense policy issue in order to achieve easier
passage in Congress (or even if it is merely perceived as such by
the president's Democratic opposition), then by supporting SDI,
Israel will have taken sides in a major domestic American debate
on nuclearlgar, placing itself clearly on the side of Republican-
Conservative opinion and alienating its traditional Democratic-
Liberal supporters. By doing sv, moreover, Israel would

essentially be basing its future relationship with the United
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States on a primarily military-strategic partnership, and might

thereby cut itself off from that sector of the American public
that supports Israel for fundamentally moral reasons. This kind
of shift in the character of the American-Israeli relationship
could prove to be destabilizing, for while strategic interests

can shift in the short term, moral ties serve as the basis for

enduring international alignments.

Taking the positive and negative implications together, an

overall assessment tends to favor Israeli participation in SDI.

First, while it is likely that the Kremlin will not be

particularly pleased by Israeli approval of SDI, nonetheless *"~

Soviet reaction muat he nlaced intn neranactive. It is extremely

Cvm M vswa vams v vy wevesmasg emvwarow = wwe American-sponsored
military research project, Israel will turn itself into a Soviet
nuclear target. It is one thing to engage in research on SDI; 1t
is entirely another degree of enmity to base'US offensive cruise
missiles, for example, in the Negev and aim them at the Soviet
homeland. The former act might have some political-diplomatic
repercussions; only the latter is likely to have real military
consequences. In fact, by confining its activities to research
alone, Israel is likely to acquire all the benefits of deeper
strategic cooperation with the US without taking a step that
could be interpreted by Moscow as hostile and directly
threatening. Moreover, by supporting SDI research today, Israel
is in no way committed to supporting SDI deployment five or ten

years hence. There is no reason why a decision taken by an
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Israeli government in 1985 to enter into joint research would tie
the hands of a future Israeli government that is asked by the US
in the 1990s to accept deployment of SDI components that might
become a future Soviet strategic target.

As for other aspects of the Soviet guestion, there is no
reason why increased strategic cooperation with the US should
preclude a warming-up of Soviet-Israel relations. Moscow has
active diplomatic intercourse with a number of US strategic
allies--particularly among the NATO countries. It is, in fact,
Significant that the recent hints emanating from the Kremlin
about a change of policy concerning Israel come at a time when

US-Israeli strategic cooperation is at its height.
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Soviets themselves resist any link between their foreign policy
and what they regard as an intermnal Soviet matter. If such a
link can on occasion be established, only the United States has
demonstrated in the past the ability to wield real influence with
the Kremlin in this matter. It could be argued that by blocking
progress in arms control SDI serves as an obstacle to a return to
the days of detente, when many Sovie£ Jews obtained exit permits.
But, as argued earlier, any delay in arms control can only be
teﬁporary. For both sides have a strong interest in controlling
the growth of each other's nuclear arsenals.

Turning to the second set of objections--concerning the

alienation of pro-Israel members of Congress who are also anti-
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SDI--it is necessary to analyze the basis of their opposition to
the program. Even the harshest critics of SDI recognize some
necessity for research into missile defenses, particularly if the
Soviet Union unilaterally terminates the ABM Treaty. Their
principal objection to SDI comes from concern over the US
unilaterally violating the ABM Treaty~-through SDI field tests--
and thereby undermining the prospects for arms control. During
the Senate debate in June 1985 over the US FY 1986 defense
authorization bill--which includes the SDI program--several
Democratic senators unsuccessfully attempted to introduce
amendments to sharply reduce the SDI budget authorization. All
the amendments focused on cutting the budget allocation for SDI
demonstration tests. The most drastic of the amendments offered
by Senator John Kerry (Democrat, Mass.)--a proposed cut from $3.7

billion to $1.4 billion--nevertheless called for a 23 percent

.increase in that portion of the research budget not directly

connected to field testing.
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in American hands. Israel's contribution to the SDI program can
be seen to be consistent even with Democratic perspectives on
missile defense. Moreover, their views could be taken into

account through a separate Israeli statement calling on both
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superpowers to return to the arms-control process. Israel might
also specify that it is directing its SDI research towards fields
that will assist Israeli security--such as terminal defenses--and
that are less controversial in the US.

Even if the subtleties of anti-SDI arguments are considered,
Israel can hardly be expected by President Reagan's opponents to
take into account both his foreign policy and theirs. When
Israel is invited to participate in SDI, it is invited by the US
as represented by the current administration; it is not invited
by the Republican Party alone. It has to relate to this
president as the unitary commander-in-chief of all Americans. If
he tells Israel that by joining the SDI program, Israel can
contribute to American security, then Israel should honor his
assessment. 1Indeed, to defer to an alternative assessment by the
president's political opposition could conceivably be portrayed
as Israeli meddling in American internal affairs.

Finally, considering the arguments for accepting the

American invitation to participate in 3DI, Israel's positive

response should be in the form of a clear public announcement.

Several of the governments invited to join the program, while
refraining from any public endorsement of SDI, have nonetheless
permitted interested companies to participate on a private basis.
Their interest in doing so derives from their desire to gain
access to SDI funding without paying a political price
domestically to the anti-nuclear movement. But Israel's primary

motivation in jJjoining SDI should be political. If Israel seeks
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to place its strategic relations with the US on a new footing and
thereby derive advantages--enhanced deterrent stature and
improved diplomatic standing--then it must make its cooperation
in th;s area an open public matter. Israel gains little by
maintaining a low profile regarding its contribution to SDI or by
restricting its connections to the usual private channels of
inter-governmental communications. The US government invited
Israel publicly; there is no reason why Israel should not respond
in the same manner. Certainly in the aftermath of the Pollard
affair, a public acknowledgment of Israeli participation in SDI
would serve the interests of both governments: it would make
known to all that any distrust that had emerged from the incident
was behind them, and that their bilateral strategic partnership
was stronger than ever.

As for the economic aspect of SDI, it should become a major
Israeli consideration under one condition only. If the American
interest in Israeli research and development turns out to be
merely financially symbolic, then a serious question will emerge
as to how genuine the original American invitation actually was.
It could then 5e inferred that the US invited Israel for internal
political reasons alone and not out of any regard for Israeli
science and technology. Further, should a miniscule contribution
to Israeli research and development be accompanied by an American
request to keep Israel's cooperation a private matter, then
doubts would be raised about whether the US really wished to

place Israel in the category of a special ally as implied by the
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original invitation. Under these conditions, Israel would gain
little from SDI and should reconsider its involvement in the

program.
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Conclusions

1 .

In two important ways, SDI is not a "Star Wars" science
fiction fantasy. First, it is a serious attempt to cope with
defects that have been emerging in the nuclear relationship
between the superpowers--defects that will, in all likelihood,
only become more pronounced in years to come with further
developments in offensive nuclear weaponry. Second, certain
SDI technologies--kinetic energy weapons--are not at all long
term schemes that will only be available in decades to come.
These are near term technologies, and given a modest defensive

mission could make less-than-perfect missile defenses a

reality within ten years.

While President Reagan's original vision for SDI--making
nuclear missiles "obsolete"--can only be considered at present
a long term goal, a less ambitious imperfect defense could
make a considerable contribution to strategic stability in the
near term. Imperfect defenses are particularly stabilizing,
for while they deny the attacker an assured first-strike
capability, they do not Jjeopardize the retaliatory capability
of either side. Imperfect defenses do not replace mutually

assured destruction; they assure its continued viability.

Israel should openly accept the US invitation to participate
in the SDI program, thereby cementing the new status offered

to it as a member of the Western alliance. With this
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elevation in its politieal and strategic importance to the
West, constructive Soviet interest in Israel will in all
likelihood increase rather than the reverse. The important
question of Soviet Jewry will not be settled in the context of
Soviet-Israeli relations alone, but rather, as in the past,

will be primarily affected by relations between Moscow and

Washington.

At this stage Israel should confine its participation to SDI

research alone. Even with an American nuclear guarantee in

the future, Israel should be extremely cautious about the
stationing of any elements of an American missile defense
system on Israeli territory. Unlike the Europeans, who
already are a target for a Soviet conventional or nuclear
attack, Israel is presently only an indirect rival of the USSR
and has nothing to gain from the deployment of strategic

systems on its soil.

Israeli agreement to Jjoin SDI could be accompanied by a
statement expressing the hope that both superpowers will make
greater progress in their arms control talks in Geneva.
Equally, Israel can state its hope that both superpowers will
continue to adhere to the 1972 ABM treaty. Israel, as a
member of the international community, has an obligation to
voice 1ts opinion on the question of nuclear war.
Politically, an Israeli reference to the importance of the

arms control process will soften the impact of Israeli
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acceptance of 3DI with both the administration's domestic

opponents and, to a lesser extent, the Soviets, as well.

Israeli hesitation about SDI might be advisable only in the
event that US interest in Israeli science and technology turns
out to be financially symbolic. This would raise a question
as to the sincerity of the original SDI invitation. Moreover,
should the US request that Israeli participation remain
unofficial and/or unacknowledged, then Israel would be
justified in questioning the motives of a US initiative that
ostensibly integrates it into the Western alliance. Only under
these specific circumstances should the Israeli government

reconsider its involvement in the program.
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Appendix

SECRETARY WEINBERGER'S LETTER TO ALLIRBS ON SDI RESEARCH

In the period since President Reagan introduced his vision
for the Strategic Defense Initiative (SDI), many of our Allies
have informally expressed an interest in participating in this
research program. At the same time, some of our friends have
sought clarification of our policy and attitude toward such
cooperation. I am writing to you today both to make clear my
go;ernment's views on this important subject and to begin a
direct dialogue with you thereon.

As you know, the purpose of the SDI is to determine whether
there are cost-effective defensive technologies that could
enhance deterrence and increase stability. Because our security
is inextricably linked to that of our friends and Allies, we will
work closely over the next several years with our Allies to
ensure that, in the event of any future decision to deploy
defensive systems (a decision ip which consultation with our
Allies would play an important part), Allied, as well as United
States, security against aggression would be enhanced. Moreover,
the SDI program will not confine itself solely to an exploitation
of technologies with potential against ICBM and SLBM, but will
also carefully exémine technologies with potential against
shorter-range ballistic missiles.

The United States will, consistent with our existing
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international obligations, including the ABM Treaty, proceed with
cooperative research with the Allies in areas of technology that
could contribute to the SDI research program. Pursuant to this
policy, the United States is permitted--and is prepared--to.
undertake such cooperative programs on data and technology short
of ABM component level as may be mutually agreed with Allied
countries.

If your nation is interested in exploring possible
cooperative efforts or contributions, I would ask, as a first
step, that you send me within 60 days, an indication of your
interest in participating in the SDI research program and of the
areas of your country's research excellence that you deem most
promising for this progranm. In order to provide a more
comprehensive basis for your assessment of pertinent capabilities
and to help expedite the process, the United States is prepared
to arrange meetings in Washington so that your government's
scientific/technical representatives may receive detailed
briefings on the Strategic Defense Initiative program during this
period.

We would expect to give your response prompt consideration
with a view to initiating, as appropriate, bilateral discussions

on specific areas and arrangements for cooperation.

26 March 1985
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