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SPECIAL EDITION ~-- STRATEGIC DEFENSE INITIATIVE

NATIONAL INTEREST

SPRING 1987 Pg.

How to Proceed with SDI

Realistic Prioritiesf\

68

T,

——William J. Perry, Brent Scowcroft,

Joseph S. Nye, Jr. & James A. Schear

r l \HE Strategic Defense Initiative
(SDI) has become one of the
most controversial American

defense programs of the postwar period. Vir-
tuaily all issues related to arms control, aili-
ance security, and Soviet-American strategic
relations are now linked to SDI in one way or
another. Yet the future of the program is very
uncertain. Even before the Reykjavik summit
and the Republican losses in the Senate, SDI1
faced growing opposition and hard budgetary
choices. President Reagan will leave office
long before the full potential of many key
SDI technologies is known. Research on the
strategic defense technologies is clearly in our
national interest. How, then, should we man-
age the serious tensions that persist between
SDI and our other policy objectives?
President Reagan has ordered an investi-
gation of the prospects of a high-technology
shield against ballistic missiles that would
enable the United States and its allies to move
toward a strategy based on defense of home-
lands and away from deterrence through the
threat of retaliation. Such a shift in strategies
would be a radical one, for the near-perfect
defense of popuiation on which it is predi-
cated would require large-scale defenses of a
sort not hitherto seen as technically viable.
Many strategists who support SDI believe
that the president’s goal is impractical. Some
want to use SDI as leverage in negotiating
deep cuts in Soviet ballistic missiles with
“hard-target kill" capability. QOthers favor

William J. Perry and Brent Scowcroft (co~chair-
men), Joseph S. Nye, Jr. (director), and
James A. Schear (executive officer) are mem-
bers of the directing staff of the Aspen Strat-
egy Group. a bipartisan committee. This
article is adapted from the group's recent
report on “The Strategic Defense Initiative
and American Security.”

limited forms of ballistic missile defenses
(BMD) on the grounds that such defenses
would help protect our retaliatory forces or
deny certain attack options to Soviet plan-
ners—in either case to enhance deterrence.
Still others see SDI as a response to Soviet
BMD programs. However, the optimal tech-
nologies for the president's goal and other
rationales for SDI are often different, and
public support for the president’s vision
seems stronger than it is for the idea of
limited defense.

SDI's progress has been incremental to
date. Innovations have been achieved in sen-
sors, directed energy (beam) weapons, and
kinetic energy (impact) weapons; but there
have been no major breakthroughs. Because
of survivability considerations. the idea of
basing major SDI components in space is
regarded less favorably by proponents than it
was two vears ago. Furthermore, develop-
ment of large-scale power sources, economi-
cal space lift, and reliable computational ca-
pabilities are now seen as the most difficult
challenges facing SDI over the long term.

By 1993, when 5Dl is expected to report
its results, research on eximer and free-
electron lasers (FELs) may yield important
conceptual and possibly experimental ad-
vances. More will be known then about the
X-ray laser, which in theory could generate
very intense directed energy from a nuclear
explosion. Further innovations on “adaptive”
optics (to shoor laser beams through the at-
mosphere), relay mirrors for beam weapons,
and “smart” kinetic energy rockets will move
these concépts closer to weapons criteria.

It remains highly unlikely, however, that
anyv of these developments will alter the fun-
damenral challenges involved. Two impor-
tant criteria that the fﬁministration has set for
judging the desirability of SDI options—that

CONTINUED NEXT PAGE
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any system be-capable of surviving direct
artack and that it be cheaper to augment than
to overcome with more offensive missiles—
will effectively rule out any deployment of
space-based defenses, including those pro-
posed under the Defense Department’s early
deplovment plan, during the next decade.
Moreover, while we should certainly expect
scientific innovation, we cannot be certain that
it will provide sought-after solutions.

Three general objections mav be raised
to the present orientation of SDI. First, many
innovations that aid the defense can also help
the offense. Some concepts now being inves-
tigated, like economical space lift. small ter-
minal.homing rockets, and the X-ray laser,
would vastlv improve the capacity of the
attacking side to saturate or suppress the
defense. Second, effective defense in the
boost phase of missile antack seems proble-
matic. The structure of boost phase intercept
is such that space-based defense, whether
composed of kinetic energy weapons in the
near term or beam weapons in the long term,
ma) be too exposed to sustain tself against a
variety' of technically feasible countermea-
sures. “Pop-up” svstemns might be less vul-
nerable but would pose severe operational
problems. Third, effective terminal phase
defense seems unlikely given the current
“non-nuclear” terms of reference of SDI.
Without nuclear wirheads, which could
work to the advantage of the defending side.
the technology of maneuvering warheads
may give an insurmountable bonus to the
attacker.

Given these judgments, it is fair to ask
whether SDI's present orientation is suitable
for meeting the challenges thrust upon it. As
it stands, the program is being stretched
betw-een competing priorities. Jts compressed

time scale to produce results clashes with its

stress on basic research. In particular, its

focus on component development and inte- -

grated testing in the near term is inconsistent
with the goal of efficient technology develop-
ment. Not only do large field experiments
risk “freezing in” technologies prematurely,
they appear to be driven significantly by
political considerations—that is, sustaining
support for the program—and not solely by
the exigencies of a research program on exotic
technologies.

HE SOVIETS have Jaunched 2
major propaganda campaign
against SDI and have plaved down their own
involvement in strategic defense research.
While aspects of the Soviet artack appear
contrived, it is also very probable that thev
see SDI in a threatening light. Soviet leaders
charactenize SDI as part of a U.S. plan to
acquire pre-emptive offensive capabilities,
just as some in this countrv view Sovier
defense programs as part of an effort to deflect
a U.S. response to a Soviet first strike. Hav-
ing worked to compete favorably with the
United States as a military power, the Soviets
evidently fear that SDI may drive the arms
race into areas of high technology where they
would compete at a severe disadvantage.
Thus, it appears that the Soviets perceive
SDI not as simply another problem within
the normal array of threats they face. butasa
fundamental rivalry between socioeconomic
svstems.

Nonetheless, dramatic Soviet reactions
appear unlikelv in the near term. Even after
Revkjavik., Soviet strategy seems aimed at
“fencing in” SDI through agreements. As it
is. the Soviets already have many new weap-
ons in development—especially bombers and
cruise missiles—that would be suitable as
offensive counters to SDI if talks fail to
produce restraints. Soviet actions over the
longer term are harder to predict, however.
The Soviets will probably pay more attention
to their own SDI program, but it is unclear
whether greater investments would vield ac-
celerated progress.

Although it seems highlv unlikely in the
present situation. some observers worry that
the Soviets might launch a massive nationwide
deplovment of their own “conventional” (i.e.,
nuclear-tipped) BMD systems if they became
convinced, rightly or wrongly, that the United
States had decided to withdraw from the Ant-
ballistic Missile (ABM) treary and to deplov
partial SDI defenses. The Soviets have a com-
parative advantage in convenriona] BMD. Any
asvmmetries resulting from major deployments
on their side would be widely regarded as
destabilizing in this country.

Generally, our allies have been cautious
about SDI. Fears have been voiced abroad
that SDI will unravel the ABM treary and
damage the prospects for arms control; that

CONTINUED NEXT PAGE
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strategic defenses will make Nato's straregy -

of flexible response harder to sustain; that
expenditures on SDI will starve conventional
force improvements; that two-sided BMD
deployments might reduce the effectiveness
of British and French nuclear forces; and that
SDI would harm the allies” overall technical
competitiveness vis-a-vis the United States.
For the most part. though, the allies are
" taking a "wait and see” artitude so long as
SD! does not involve the alliance in any
immediate questions of new weapons deploy-
ments. Some allies have displayed interest in
the idea of an anti-tactical missile defense
(ATBM), but this need not fall under the
rubric of SDI research. However, if SDI is
seen as impeding arms control, consensus in
the alliance could well be pushed to the
breaking point.

The SDI program has been criticized as a
barrier to arms control. However, many pro-
grams under SDI were ongoing at the time of
the president’s March 1983 speech (some of
them begun under previous administrations)
and drew little or no attention. Moreover, the
regime of existing agreements was already
under stress before 1983. Some provisions are
being bypassed by new technologies for mis-
sions like space surveillance, anti-satellite
(ASAT) weapons, and ATBMs. To make
matters worse, both sides have become em-
broiled in a dispute over treaty compliance.
None of the current issues is significant in a
military sense, but all are troublesome polit-
ically. .

Nonetheless, SDI does pose complica-
tions. The program suggests that the United
States has already made a conditional policy
judgment (pending technology development)
to modify significantly or to withdraw from
the ABM treary at a furure date. Lending
credence to this perception are the Defense
Department's proposals for early deployment
of partial defenses and a series of SDI exper-
iments whose consistency with legal obliga-
tions is measured by criteria that we would
probably reject if the Soviets used them to
justify their programs.

The administration has also attempted to
redefine the ABM treary in a way that would
allow the development and testing of exotic
technologies for non-fixed ABM systems.
This reinterpretation looks implausible when

set against the strategic context of the treary.
Under this reading of the treaty, for instance.
the Soviets could develop high-energy laser
components for BMD systems and proliferate
them across their territory. provided only
that the components were transportable and
declared for testing purposes. This would not
be in our interest. It cannot be what either
side intended to achieve in the ABM ralks.

. Our primary concern is with Soviet offen-
sive forces—especially their large ICBMs—
while the Soviets seem more concerned with
our potential defensive capabilities. Thus, it is
fair to conceive of a “grand compromisc.” At
the same time, this would not involve our
simply “trading off” our defenses for their
offensive forces. SDI is not a bargaining chip,
but a lever. We should aim to develop an
integrated structure of restraint that provides
the Soviets with some “breakout” insurance on
the defensive side in return for cuts in multiple-
warhead ballistic missiles to levels significantly
beneath those that were deemed negotiabie in
the past. Both sides appear reasonably close to

_ agreement on offensive arms. Burt as Revkjavik

pointed out, gaining agreement on permitted
BMD research is going to prove difficult. It is
the present U.S. position to maintain an unlim-
ited right to develop and test SDI systems in
accordance with its reinterpretation of the
ABM treary. The Soviets initially ‘countered
with 2 much more restrictive reading of the
treaty, which would effectively limit all SDI
research and testing 4o the laboratory. Fortu-
nately, the ABM treaty does provide a path for
compromise if both sides are ready to show
flexibility,

Historically, the United States has un-
derstood the ABM treaty’s ban on “develop-
ment” and “testing” to apply to the stage at
which prototypes of ABM svstems or com-
ponents are moved from laboratory testing to
field testing. Even under its traditional inter-
pretation, however. the treaty allows devel-
opment and testing of fixed, land-based sys-
tems and components, including important
SDi-related technologies like “adaptive op-
tics” for ground-based lasers. It also permits
some small-scale testing in space. What the
treaty does not allow are large-scale tests in
space of major components. Thus, if the
United States is prepared to modify its posi-
tion that all development and testing of space-
based svstems are allowed. and if the Soviet

CONTINUED NEXT PAGE
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Union is willing to drop its demand that
nothing bevond laboratory research is al-
lowed. major progress toward a new agree-
ment should be possible.

It is important to.note that adhering to
the ABM treaty in its traditional form would
not seriously hamper a sensible research and
development program for another decade.
The technologies with potential for providing
survivable and cost-effective space-based de-
fenses will remain in the research stage into
the mid-1990s. Thus, if there is a reasonable
prospect of obtaining -major cuts in “heavy"
Soviet ICBMs—and Revkjavik suggests that
there is—it would be very much in our
interest to accept a reaffirmation of the ABM
treaty for a ten-year period.

LEARLY, our national interests re-
quire that we have a strategic
defense research program. Yet the program
we need must be shaped around realistic goals
and a reasonable time frame, and it must
command broad support of the public and
our allies. SDI in its present construction
does not meet these criteria. While the pres-
ident’s vision is both clear and desirable, it is
not realistic within any operative time frame.
We see virtually no prospect of building a signifi-
cant and cffective population sbield against a re-
sponsive enemy inside of this century, and there is
great uncertainty about the long term. Corre-
spondingly, while limited forms of SDI may
be more plausible, it is unlikelv that they wil]
mect the administration’s own criteria of cost-
effectiveness and survivability. If they do not
meet these technical criteria. premarture ef-
forts to deplov a svstem could stimulate a
costly offensive and defensive arms race and
reduce stability at a time of crisis. Both effects
would reduce rather than enhance our secur-
iy,

How, then, should we relate our inter-
ests in strategic defenses to the broader policy
context? In our judgment, a balanced ap-
proach could be shaped around the following
five priorities:

1, The creation of a more plausible near-

term agenda for BMD research and de-

velopment. In thinking about our strategic
defense needs, it is useful to draw a careful
distinction between short-term and long-term
work programs. In the near term (up to the

early 1990s), our principal interests in strate-
gic defenses are to help deter and if necessary
respond to a Soviet breakout from the ABM
treaty: to preserve options for a selective
defense of portions of our retaliatory forces—
including fixed and mobile targets—against
emerging new threats on the offensive side;
and to investigate limited stabilizing de-
fenses, SDI as now constituted is not suited
to these tasks.

A near-term agenda would focus on three
important areas of research and development;

® [nuestigation of conventional BMD sys-
tems. Although the United States developed a
variety of technologies for terminal BMD in
the 1970s, these efforts stopped short of inte-
grating the basic systems components—ra-
dars, computers, interceptors—into a fully
functional prototype test complex. Such a
facility would help to close the “lead time™
that the Soviets now enjoy in deployable
BMD technologies. and it could serve as the
test bed for more advanced technologies for
tracking and intercept of sophisticated m§-
neuvering warheads. Above all. we need to
know much more about the prospects and
limits of mounting a cost-effective terminal
BMD defense.

® Sensing technologies for early warming,
tracking, and targer acquisition. We can do
much in the near term to improve our missile
launch and space “surveillance capabilities.
For instance, better early warning and attack
assessment, utilizing infrared sensing svs-
tems, would be supportive of our present
strategy and of any tyvpe of defenses we might
pursue. Likewise, optical and long-wave in-
frared tracking of space objects (warheads
and satellites) would improve our knowledge
of mid-course surveillance and the other
side’s military space activities overall (or re-
strictions on such if ASAT limits were to be
agreed upon in the future).

® Countermeasures technology. To compre-
hend better the cost-effectiveness of ground-
base defenses and to provide a valuable near-
term response to expanded Soviet defenses
(especially relying on upgraded surface-to-air
missiles or ATBMs), we need to revitalize our
efforts to develop effective penetration aid (pen-
aids) technology. Our work on pen-aids atro-
phied during the 1970s. We should be investi-
gating the potential of simulation, anti-

CONTINUED NEXT PAGE
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simulation (making warheads look like decoys
or varying the appearance of each), and signa-

ture suppression technologies. Work on pen-
aids would reinforce—and be reinforced by—
the fielding of a functional BMD test complex
(at a place like the Kwajalein test range),
against which new pen-aid systems could be
tested.

Of these initiatives, only sensor technol-
ogy is recetving sustained attention from the
SDI program. All of these steps could be
carried out in strict compliance with the
ABM treaty. However, they should not be
seen as prejudging a decision to move termi-
nal BMD programs into engineering develop-
ment and deployment. Quite apart from arms
control considerations, any deployment of
“conventional” ABM defenses beyond those
permirted under the present regime would
play into areas of Soviet advantage. In mili-
tary terms, the number of additional surviv-
ing intercontinental ballistic missile (ICBM)
warheads we could gain with terminal de-
fenses might well not be worth the offsets
resulting from the reduced ability of our
offensive forces (both ICBMs and submarine-
launched ballistic missiles) to penetrate
unconstrained Soviet defenses. Essentially,
what we want from a near-term R&D pro-
gram is the sort of capability and testing
experience that would reduce any asymme-
tries that the Soviets might exploit if they
decided to artempt a breakout in the near
term. ‘

2. A sharpened focus of the SDI technol-
OgY program on long-term goals. As a
long-term objective (through the late 1990s),
we should continue to explore technological
initiatives for effective wide-area defenses
that would substantially limit damage to our
military forces and society, We should do this
to understand the prospects for achieving a
form of deterrence with a larger component
of defense than at present; to judge the sur-
vivability, cost-effectiveness, and stabilizing
(or destabilizing) attributes of such a defense;
and to avoid technical “surprises™ resulting
from breakthroughs by the other side. The
focus here would not be on “conventional”
ABMs but on new technologies with pros-
pects for high leverage over emerging threats
on the offensive side. Given that some of the
more mature SDI technologies, like chemical

lasers, are unlikely to meet weapons criteria,
greater attention should be paid to less ma-
ture but more promising technologies. Gen-
eral categories of work would include:

® Advanced survesllance, acquisition, tracking,
and kill assessment (SATKA) tecknologies. Basic
research should be pursued on more ad-
vanced optics, radar imaging, and directed
energy technologies that may contribute to
solving space surveillance problems at mid-
course, especially decoy discrimination.

_ ® Directed Energy Weapons (DEW) systems and

concepts. Work should focus on ultraviolevvis-

. ible, free-clectron, and X-ray laser concepts

that seem to hold the greatest potential over
the long term as weapons for boost or post-
boost phase intergept. Work on existing
space-based laser cdficepts should be limited
to exploration of design innovations that
might reduce their inherent limitations on
brightness and other performance attributes.
® Optical technologies for DEWs. New optical
technologies could, if further developed. con-
tribute to progress across an array of directed
energy svstems, including atmospheric com-
pensation (i.e., adaptive optics) and beam
relay (i.e., space mirrors) for ground-based
lasers, and phased array concepts for improv-
ing the intensity of chemical lasers.

® Ainetic energy weapons. Work should be con-
tinued on developing technologies for light-
weight KEW's, especially on infrared homing
svstems that might substantially reduce the
weight of guidance systems on missile inter-
cepors.

® Survivability enbancements. Even rapid and
successful technology development cannot
change the defense’s prospects if an answer is
not found to the vulnerability of space-based
components. Further exploration of technol-
ogies to protect space-based systems (includ-
ing sensors) against nuclear effects, DEWS,
and projectile artack is well warranted and
would have desirable spin-offs in other areas
(such as satellite protection). A specific chal-
lenge would be to determine the survivability
requirements of large ground-based laser in-
stallations, since they would in theorv be
very vulmerable to an arrav of aerod_\'r{amic
threats or unconventional threats.

Again, the overall direction of this pro-
gram would be toward high-pavoff technolo-
gies, with less emphasis on boost phase con-
cepts and more on solving the mid-course

CONTINUED NEXT
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challenge. Also, for at least the next ten for both sides. Third, the. “c.“-v.is import ant
years, the focus should remain on basic re- as a political symbol and is vital in sustaining
search. It is very unlikely that any sort of public and alliance support for balanced de-
i "ev “w ’ : fense policies. If we contribute to further
wide-area BMD svstem we could put into eling of th - the threat we f
full-scale engineering development before urira]\ dc ing of T e'::c]:aré, the threat we aff:
this point—whether directed or kinetic en- would Increase W hl e‘ l?:\esnc support lor
ergv—would be worth having. Cerainly it our gsg.)on;eshmlg rowe p ecrease. orth
would not meet the president’s criteria for eyond these consicerations, It 1S WO

: tressing again that a sensible research pro-
effectiveness, cost advantage over the offense. Pram ca bge onducted within the traditiznal
and survivability. gramcan be ¢

interpretation of the ABM treaty for at least
the next ten vears. Put another way, we
would forfeit very lirtle in technical terms by
remaining in the treaty and thereby continu-
ing to reap its contributions to our security.
5. The establishing of a framework ac-
cord with the Soviets for deep cuts in
erate political support for the program. In offensive arms and restraint on defense as
fact, near-term testing of larze-sc;le mock- part of.a comp rehensw'e P ack.a Be. Becagsc
: S our primary concern is Soviet offensive
ups of SDI hardware is not advisable and - . s with
o : ; forces—especially their large 1CBMs wit
should be avoided. First, as mentioned ear- Ty s . .
lier. such testing mav “freeze” technologies hard-target kill capabilitv—while the Soviets
; g may. > seem more concerned with our potential de-
prematurely. Second, it would further erode . e K
2 e . fensive capabilities, it is reasonable to spea
confidence in the ABM treaty, which is not in £ 2 orand compromise.” On the defensive
our interest. There are definite risks in apply- ° d: agl:umber og issues 'must be sorted out
. . : ide. .
ing a standard that savs testing may be treaty e . :
L : Lo : We need progress toward solving outstanding
compliant if the demonstration hardware can- . = .
not meet the power or performance criteria of comnpliance issues, like the Krasnovarsk ra-
ABM svst emP: or con]:;onents of that the dar. that carry political burdens of their own.
R . ) : W larify the distinction be-
orbital target has the attributes of a satellite, Ve also ne_ed ;o ¢ );1 d orohibiti
not a warhead. Such criteria are too subtle :aeeln pcr:\‘lttt:m;est::icn mof’:: tlh:“l):r:g(:l:
. . evelopm . Ov
and spark political controversy. A berter cri- rerm F:“ should seek cgmmon sitions to
terioni would be: would we raise objections if m ke. the ABM treaty more relez'):m to cur-
we saw the Soviets conducting the same test? a Lo i-satel
4. Continued adherence to the tradi rent technologies in the areas of anti-satel-
ti.onal interpretation of the ABM treaty lites, anti-tactical ballistic missiles, and sur-
The larger policy context of our researc}l; veillance technology. To structure and give
: , ‘impetus to these ‘negotiations, our object
efforts ought to be shaped by the continuance shg:l d be to seek early agreement with ,the
of the ABM treary as traditionally defined to v o8 :

include both conventional and exotic sv Soviet Union on a general framework state-
¢ exotic sys ment. Both sides could agree to: adhere to the
tems. There are several reasons why the

treaty is in our interest. First, we do not wish ABM treaty in its traditional interpretation
' . . W ot w - L.

’ ere € o not Wi and reaffirm that any decision to depart from
to release the Soviets from constraints on

: . its provisions must be subject to negotiation;
tbe" BMD P’°i{;‘"‘.‘; ;\'lth?uhgh we c'ould in refrain from exercising the withdrawal provi-
time re.spznd de ectively wit .Pen-a{ds and sion for a period of ten years: begin discussion
more warheads to siem any military impact, on the prospects of a possible transition to
the political consequences of Soviet breakout

“ " oo defertsive systems at a specified time in the
(or “creep-out”) would be very destabilizing. mid-1990s (possibly at the 1997 ABM review
Second, the treary serves as the conceptual :

basis for offensi ntrol and. in thi conference); and commit to a consultation on
asis for offensive arms control anc, in this existing compliance problems with a view to
sense, provides important reassurance that

. ! ) their resolution.
options for offensive arms reductions are not These general points should be but-
foreclosed as we investigate longer range op-

CONTINUED NEXT PAGE

3. The focusing of experimental work on
technology development, not engineer-
ing development or field demonstrations.
Field experiments are a sensitive issue in the
SDI program. Many experts argue that such
tests are not really of an experimental char-
acter, but designed as “spectaculars” to gen-
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tressed by some additional clarifications.
First, both sides would acknowledge that
articles Hl and V of the ABM treacty apply to
exotic as well as to conventional ABM sys-
tems (thereby establishing the traditional in-
terpretation of the treaty). Second, they
would recognize that continued work on
ATBMs, ASATs, and space surveillance sys-
tems raises questions of overlap that require
clarification. Third, the parties would agree
that the significance of technology testing is
measured in relation to existing forces. The
proper criterion is that tests should not make
either side feel anxious about-its existing
arsenals. Fourth, as noted-carlier, we woyld
agree to discuss definitional issues (i.e., “com-
ponents”) and ambiguities raised by future
technologies ‘in the Standing Consultative
Commission. Overall, our objective should
be to make the existing defense arms regime
more durable and to adjust our R&D strategy
to that reality, at least untl it could be
demonstrated that some other mix of offen-
sive and defensive forces would provide sig-
nificantly enhanced stability.

On the offensive side, our overriding goal
is to obtain substantial cuts in highly accurate
multiple warhead ICBMs. In this sense, the
real or apparent leverage we gain from our
comparative advantage in SDI technologies
must be used to gain cuts in heavy Soviet
ICBMs, in particular their 5S-18 force,
which poses a serious threat to stability. The
offensive weapons portion of the package
could also be specified in a joint statement
following the broad outlines of the proposals
on 50 percent cuts discussed at Reykjavik. In
general, both sides would agree to: denomi-
nate their reductions in weapons (warheads
or bombs, not launchers) covering ICBMs,
SLBMs, and bombers, with sub-limits on
delivery systems, as appropriate; allow no
more than a specified percentage of these

weapons on ICBMs; and assure that reduc-
tions in weapons, however carried out, would
lead to a substantial reduction in throw
weight,

As with the defense, a number of impor-
tant clarifications would have to be in-
cluded—for example, to ensure access to data
necessary for verification of existing limits
and to agree to discuss separate limits on
sea-launched cruise i;xissiles (SLCMs) as part
of follow-up talks. A separate agreement on
intermediate-range nuclear forces (INF)
would also be highly desirable.

AKEN TOGETHER, the points
outlined above suggest a positive
direction that has the potential for sustained
bipartisan support in a key area of our na-
tiona} security policy. We offer these ideas
not as categorical directives, but as general
guidelines for managing the tensions between
our ballistic missile defense R&D strategies
and our other policy goals in the context of
great technical uncertainties and rapid
change.

As this analysis suggests, there are two
good reasons to carry out a significant BMD
research program: to hedge against Soviet
breakthroughs in the short term, and to un-
derstand the options for the long term. Even
if scientific and technological innovations
solve the key problems of system effective-
ness, cost advantage to the defense, and sur-
vivability that the administration has identi-
fied as necessary conditions for an effective
system, there will still remain important
problems in managing a stable transition to 2
greater reliance on defensive systems. In this
respect, the United States has enormous
stakes in re-establishing a framework for re.
straint and dialogue with the Soviet Union.
We cannot, in any sense, “go it alone™ with
SDI and expect technical fixes to solve our
security problems.

SDI MONITOR

-

SDI countermeasures might cost as little as
1.2% of SDI deployment, Soviet officials coniended
recently. Maj. Gen. Ivan Anureyev, quoted by Tass said
clouds of mesa!l balls could destroy space-based SDI
componerks. He said a one-ounce ball, traveling at 10
miles per second, “can picree 8 sieel casing —- o 3 space
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station's wall — which s [six inches) thick and lasers
could be countered by coating miasiles with light-deflecting
material or by mmbling warheads to prevent laser focusing.
Other countermeasures offered by Anureyev included a
missile cooling system 10 draw of [ laser heat, expelling gas
around missiles o diffuse the beam, decoys to exhaust U.S.
defenses, and electronic sysiems to confuse the defenses.
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Developing a European
perspective for @DI

By Frederick Jocelyn

OME TWO YEARS after the initial

announcement of the Strategic Defense
Initiative by President Reagan, the
appreciation of some of the difficulties of a
global strategic defence system are causing
unexpectéd attitudes to appear.

Among the conflicting statements of
recent months there are clear signs that some
Europeans see a place for elements of SDI
in Europe. .

Tracing the strands that seem to be leading
towards such a conclusion, which would
have been preposterous in 1985 and seems
surprising even now, unearths interesting
observations on the way in which attitudes
to SDI are changing, both in the USA and
among the European allies.

The popular cartoon image of a global
SDI system, with a world-wide constellation
of satellite-based sensors and a plethora of
kinetic energy and directed energy weapons,
has taken a sharp knock in recent studies in
the USA.

Probably the most worrying aspects of
SDI research so far have been the
disappointing solutions offered on SDI
command and control architectures.

It is known that the SDI Organisation’s
senior officers in Washington have been
concerned at the failure of the battle
management/command, control and com-
munications (BM/C?) architecture studies to
come up with solutions that are
comprehensive yet comprehensible, detailed
yet controllable, and strategically affordable
in technical, financial or manpower terms.

Where detailed sub-architectures have
been defined, they appear to have been
difficult to bring together under an overall
command system. Where a global command
system has been defined, it has been
demonstrably unable to control critical
individual engagements.

In addition there are major conflicts
between technical requirements within the
BM/C! system, particularly those relating to
multi-level security, to handle the intelligence
data which must be available in real-time to
the SDI BM/C? system.

It is also clear that the architectures
envisaged by the US contractors do not
overlay existing command, control and
communications systems at all well. Rather

the opposite: the solutions tend to suggest
a new and unique SDI command system
quite separate from existing systems until the
highest levels are reached. Such a solution
would be difficult to man, let alone afford.

The inevitable conclusion at present is that
the creation of a global SDI system to
provide a strategic defensive shield for the
USA and its allies is not attainable within the
medium term, let alone the near term.

It seems likely that as this realisation
percolates through the US Administration
there will be a shift in the publicly quoted
goals for SDI. Part of the problem in
defining the shift will be that expectations
have been raised in the US national
consciousness which it will be hard to redirect
without reducing the credibility of the
Administration itself.

The conclusion of President Reagan's
second term of office and the arrival of a new
incumbent in the White House will give an
opportunity for such a shift. However, it
seems possible that the groundwork for the
change will be laid this year for good political
reasons.

Firstly, the Republican camp will be trying
to preserve a substantial part of SDI, even
should a Democrat be elected to the
Presidency. A shift away from unrealistic or
unattainable SDI goals may help preserve a
core of SDI, particularly as there is so much
support from the US industrial base involved
in fruitful SDI-related research. Therefore,
limiting SDI’s goals may preserve the central
theme of SDI created by a Republican
President.

Secondly, the Republicans would hope to
follow the vastly successful and popular
Reagan years — and despite the Irangate
tarnish, most of the Reagan years have been
outstandingly popular — by bringing in
another Republican President. But another
Republican Administration would have to
deal with the continuing dilemma of a
Republican Presidency and a Democratic
Congress. The power struggle would, as
always, centre around the budget. Reducing
the scope of SDI would reduce the financial
strains on the defence budget and blunt some
of the more telling Democrat arguments
politically, a powerful combination.

Thirdly, the restriction of SDI goals would
give President Reagan the opportunity to
regain the initiative in strategic arms talks
with the USSR at whatever level these may

be conducted this year, There is no denying
the appeal that this would have, both to the
US electorate and to the President
personally. It would be a marvellous end to
the Presidency.

There are therefore sound reasons why the
USA should consider a limitation of SDI, but
the translation of such a limitation into
practicality is easier said than done. A global
SDI system is all-embracing, simple to
comprehend and simple to tell to allies, A
limited SDI system inevitably means that
something — or someone — will not be
protected.

There are perhaps two main ways to
approach the limitation of SD! — by
function or by geography.

Limiting SDI functionally makes a lot of
sense from a technical point of view. It
would be entirely possible, for example, to
develop and deploy a more comprehensive
set of sensor systems than exist now. Such
a global missile detection system could be
brought into being, capable not only of
launch detection in real time but also of
through-life tracking for the missile, its
warheads and associated decoys.

In theory, if no weapons were deployed,
such a system would not require a fully
comprehensive battle management/C!
system. But it is unlikely that an
Administration would ask, or that Congress
would approve, the large funds for a global
missile detection system that could do
nothing about any threat that it detected.

More likely would be a limitation that
somehow included an element of anti-missile
weapons. In strictly functional terms such
weapons, and the BM/C? systems that go
with them to command and direct
engagements, could be divided into boost,
post-boost, mid-course and terminal phases,
since each requires different solutions.

But unless there is an unforeseen
breakthrough in some aspect of weapon
technology, it seems unlikely that only
terminal phase defence — the last ditch
defence of a target — will prove viable in the
near or medium term.

Such a selection would be attractive
politically, since it would be seen as
providing defence for the US taxpayer who
is, after all, paying for SDI. However, it
seems unlikely that a widespread Terminal
Defence System would be attempted

CONTINUED NEXT PAGE
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immediately. Such a system would
contravene the ABM Treaty and it would be
costly to set up.

Nevertheless the construction of an
element of such a functionally limited SDI
system would be highly attractive. Defining
a functionally and geographically limited
objective, such as a terminal defence of the
US capital, would match what has happened
already in the Soviet Union and arguably

overtake it since the technology, particularly .

in the anti-ballistic missile’weapons and the
BM/C* system, would be much more
modern.

The threat of a wider defensive system
would be implicit, but it would not be made’
fact. Politically and strategically, the
initiative would be held in US hands.

But there would be an unfortunate side-
effect. The defence of an element of the USA
against ballistic missiles would reinforce the
difference in the positions of the Western
European and US partners in the NATO
Alliance, particularly since European
governments would be able to see all too
clearly the likely Soviet response of an
enhanced ABM shield over Moscow.

Such a situation would emphasise the-

nakedness of London, Paris, Rome and
Bonn and would immediately cause problems
for the two independent European nuclear
deterrents in France and the UK.

The postulation of a limited deployment
of a US SDI system for Washington would
not, by itself, be enough to cause any
immediate movement in the major capitals
of Europe. But there has already been a
substantial amount of work on which
European perceptions can be based.

In part, it was the USA itself which
stimulated the European interest. George
Keyworth, one of the original architects of
the SDI concept during his time in the White
House, saw quite clearly the problems that
a US strategic defence system would create
for the Europeans. The President himself,
and the State Department, laid down the
policy which the head of the SDI
Organisation, Lt Gen James Abrahamson,
has followed so assiduously.

His brief was simple: draw in the Allies.
What the President feared was that the SDI
concept would create a schism between the
USA and its European or Japanese allies.

Accordingly, a series of bilateral
memoranda_of understanding were drawn
up, which™ eventually the UK, West
Germany, Italy and Japan signed. There
were a number of absentees, but these were
at the decision of the Allies, and not because
the USA excluded them. There was also a
surprising addition: Israel, which faced by
Soviet-supplied short-range ballistic missiles
based in Syria, convinced the USA that it
should also be a signatory.

The European MOUs s have been followed
by contracts. Most of them are small because
they are for the start-up study phase of
activities. US companies have gone through
a similar phase; one US consortium claims
to have invested over $16 million of its own
money in the first two study phases of what
it hopes will finally be a very lucrative
contract.

The important thing is that work is being
undertaken in Europe on sensors, weapons,
computers and related technologies, and that
an understanding is developing among the
European technical community as to what
is feasible in terms of ballistic missile
defence.

Such knowledge also formed the basis for
the contracts announced in December by
Caspar Weinberger for study of the
European Theatre Ballistic Missile Defence

System.

Three of the seven winning teams are led
by Europeans — one by Messerschmitt-
Bolkow-Blohm of Germany, one by an
Aérospatiale-Thomson-CSF partnership and
one by SNIA of Iraly.

By all accounts, the European activity on
these initial six-month $2 million parallel
contracts is high. This is not just in
expectation that at least one of the European-
led teams will be in the 12-month $7-10
million Phase 2 studies which will start in
July. Rather it is that some of the European
governments are beginning to think that it
is time they began to be better informed on
their strategic defence options.

It might be thought that the Europeans
already have more than enough defence
problems without worrying about something
that has been hitherto unattainable.

But it seems possible that some of the
forward thinkers close to the European
decision makers recognise that the strategic
goals of defence policy have to change over
the next few years to reflect changes in
technology as well as changes within the
NATO Alliance. :

The changes in technology that may now
permit some sort of last-ditch European
defence against ballistic missiles are perhaps
more evident than the deeper changes in
Alliance perceptions that could actually be
more important in strategic terms.

The talks at Reykjavik revealed the view
that US nuclear weapons could be moved out
of Europe as part of a wider bargain between
the USA and the Soviet Union. This
undoubtedly came as a shock to many of the
European leaders; there can be little doubt

that their view of the reliability of the US
offensive nuclear deterrent has been
changed.

It should not perhaps be surprising that
Europeans are less convinced than their US
allies of the strategic benefits of Soviet
withdrawal of ballistic missiles from Eastern
Europe and that this concern should see
practical expression in looking for a way to
counter a sudden return of the missiles at an
awkward moment in the future.

Since there is little chance of an increase
in a European-controlled offensive nuclear
deterrent, it follows that the only real option
is to look at a defensive deterrent. In short,
at a European SDI.

There is also concern in Europe about the
spread of ballistic missiles into less reliable
hands. Syria already has these weapons;
could they also find their way to Libya, or
to Albania? What if other states acquired a
shipborne or submarine-launched ballistic
missile system? Under such circumstances,
it is easy to envisage a damaging European
surrender to the demands of a dictator or a
fanatic group. If the USA or the USSR
stepped 'in,, the situation would hardly be
improved, since there would be grounds for
super-power confrontation and conflict..

So, in practical terms, there is a good deal
of sense in a measure of European ballistic
missile defence. But there is yet another
rationale that lies beneath the surface.

So far West Germany has been uninvolved
in the strategic nuclear balance. There is still
a deep-seated concern among Germany’s
European partners that the German armed
forces should not have their own nuclear
weapons, even though these may now be
small enough to be reduced to tactical uses.

The involvement of West Germany in a
missile defence system for Europe — and,
for such a system to work, Germany must
be involved — would draw the Germans into
active participation in the strategic nuclear
balance by collaboration in a purely
defensive deterrent system.

To many, this would be the final
unravelling of the tangled legacy of the
Second World War. By itself, it would be
reason enough for the creation of a
European SDI. There is little doubt that this
has been perceived in Bonn and probably in
Paris. Sir Geoffrey Howe's speech in
Brussels on 16 March suggests that Whitehall
too has seen the opportunity for greater
European participation in deterrence by
defence. "
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oard Approval Nets Push Forward for SDI Technology Researcl

Weapons Review Panel’
Endorses Proposal

By TRISH GILMARTIN
Defense News Staff Writer .

WASHINGTON — The Strate-
gic Defense Initiative (SDI) Orga-
nization cleared an important.
hurdle last Wednesday in its ef-
fort to accelerate testing on six
systems that could form the core
of an initial ballistic missile
defense.

The SDI Organization proposal
was endorsed by the Pentagon’s
top weapons review panel, the
Defense Acquisition Board, and
now awaits Defense Secretary
Caspar Weinberger's approval.

The Defense Acquisition,
Board, in what is called a Mile-
stone I Review, approved plans to
move research on the six technol-
ogies from a concept develop-
ment phase to a demonstration
and validation phase,

The six systems under consid-

eration encompass the full range
of weapons and sensors that
might be needed by a limited mis-
sile defense. They include two
satellites designed to detect and
track Soviet missiles as they fly
toward the United States and
ground- and space-based rockets
capable of smashing into the in-
coming missiles at high speeds,
rendering them useless. The Pen-
tagon also wants to look at a pop-
up sensor system or probe for
spotting enemy missiles and
tracking them and a complex bat-
tle management, command, con-
trol and communications appara-
tus that would serve as the brains
of the entire strategic defense
system.

The systems and some of the
planned tests are:

mBoost surveillance and track-
ing system (BSTS): This satellite
will be designed to detect and
track Soviet long-range ballistic
missiles and submarine-launched
ballistic missiles as they are

launched.

WEINBERGER...CONTINUED

through. Without that knowledge, the
success of a first sirike is not just in
doubt, it is virtually unachicevable.

Moreover, the Soviets might well
have to expend so many missiles in
the first salvo that they would be left
without a credible reserve force. That
prospect alone would bolster deter-
rence.

What if Moscow decided to attack
our spaced-based defenses before
launching missiles against our coun-
try?-

First, one of President Reagan's
goals is Lo insure that thesc defenses
are survivable. And even an attempt
to overwhelm them with many war-
heads would not increase the Sovicls’
confidence that they would succeed.

Some critics might claim that we
are seeking to solve a nonproblem.
Even without defense, they say, a
first strike is unthinkable and not fea-
sible. But in an extreme crisis, to ful-
fill their limitless ambitions the Sovi-
ets might take extreme action — no
matter what some Americans spe-
cializing in defense theory believed.
Additionally, their missile technology
is moving toward making a first
strike more feasible.

Technology will simply not stand
still. That is why we must match the
new technologies of offensive war
with the new technologies of strategic
defense.

By saying no to a first strike, an ini-

tial phase would begin to degrade the
value of ballistic missiles; it would
work toward making their very exist-
ence a burden. When these weapons
lost their justification, arms reduc-
tions would become not only possible
but inevitable.

Without incentives to reduce arma-
ments, the Soviets will continue their
buildup. This means both offensive
and defensive weapons, for the Sovi-
ets have long been deeply engaged in
a strategic defense program that is
equal in scale to their massive offen-
sive buildup.

One of the best incentives we can
provide is our demonstrated will to
begin to deploy strategic defenscs.
This will show Moscow that the offen-
sive ballistic missile is on a path to ul-
timate extinction.

A first phase of S.D.I. is a genuine
possibility. The technology is close at
hand. The strategic rationale is clear
and the benefits compelling. 1t must,
of course, be followed by other phases
until the system is complete and the
ultimate goal achicved. So | ask our

critics to turn away from their preoc-

cupation with straw men and false al-
ternatives and to join the debate on the
real issue at hand: How can we best
reap the benefits of an initial phase of
the Strategic Defensive Initiative?

Caspar W. Weinberger is Secretary of
Defense.

Lockheed Missiles & Space
Co., Sunnyvale, Calif. and Grum-
man Corp., Bethpage, N.Y. are
building competing versions of
the test satellite. One of the two
will be chosen to build the space-
craft for test flight.

Present plans call for one BSTS
satellite to be launched from
Cape Canaveral Air Force Sta-
tion, Fla. The unmanned Titan [V
rocket being developed for the
Air Force by Martin Marietta will
be used to place the test satellite
into orbit. The SDI Organization
plans to assess the performance
of the satellite ‘‘by tracking
[rocket] launches from world-
wide locations,” documents say.

W Space-based surveillance and
tracking system: These satellites
would be able to track Soviet mis-
siles and their warheads in their
post-boost and midcourse phases
of flight. The spacecraft are to be
able to discriminate warleads
from other non-threatening ob-
jects, process the data and trans-
mit it to other SDI systems in or-
der to counter targets. L

Planned tests include placing
the satellite in orbit to test its per-
formance against a small number
of ‘‘realistic targets,” the docu-
ments say. The SDI Organization
has not yet decided whether to
use a Titan IV rocket or the space
shuttle to place the satellite into
orbit. Also undecided is the
launch site; Cape Canaveral and
Vandenberg are the two possibili-
ties, though additional launch fa-
cilities may be required for either
vehicle, the documents say.

ESpace-based interceptor. This
system would consist of weap-
ons-carrying space platforms ca-
pable of identifying and tracking
enemy targets. predicting their
trajectories and destroying war-
heads in the boost, post-boost
and midcourse phase of flight.

Each platform would house
multiple missiles guided by so-
phisticated homing devices and
containing computers that would
enable data on the location of tar-
gets to be transferred from the
platform to the interceptor. The
missiles would be fired from the
platforms and destroy their tar-

CONTINUED NEXT PAGE
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gets by smashing into them at
high speeds.

Test firings of the propulsion
system that will enable the mis-
sile’s homing device to be highly
maneuverable will be carried out,
at Edwards Air Force Base, Calif. {
Flight tests of the homing device'
against a movable target with a
safety net aiso are planned. These
tests would occur before 1992
and would last for about six
months, according to the
documents.

m Exoatmospheric Re-entry Ve-
hicle Interception System: These
ground-based missiles would be
designed to intercept and destroy
enemy ballistic missiles in their!
midcourse portion of flight by
smashing into them at high
speed. Up to eight flight tests of
the system are planned to test the
ability of the vehicle to intercept

targets in space. Lockheed Mis-
siles & Space Co. is prime con-
tractor for the missile
interceptor.

The flight tests are to be per-
formed at the U.S. Army Kwaja-
lein facility, a northern atoll with-
in the Ralik chain of the Republic
of the Marshall Islands. It is locat-
ed southeast of Guam in the Pa-
cific Ocean. SDI planners envi-
sion using Polaris A-3 missiles as

targets. These missiles wouid be-

launched from Vandenberg Air
Force Base and possibly from the

Pacific Missile Range Facility at

Barking Sands, Kauai, Hawaii.

o Ground-based surveillance
and tracking system: Sensors and
detectors aboard a ground-based
missile would serve as a probe to
acquire and track incoming ene-
my warheads and discriminate
between them and non-threaten-
ing objects, such as decoys.

During the deir
gram, there will b
of the sersor, gene,
guidance and contrc
and communications «
of the system.
Also planned are the 1
two sensor-equipped roc.
test the systems’ ability it
quire and track targets as wei
discriminate between threater:
and non-threatening objects.
Flight tests to assess the capa-
bility of the sensor to track space .
objects will be carried out at gov-
ernment and contractor facilities
that have not yet been selected.
The use of the Kwajalein facility
for flight testing is likely to re-
quire construction of additional
launch facilities, the docurients
say.

CONTINUED NEXT PAGE

Surveiltance and .. -
Tracking System. - «.
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Tracking System
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This artist's concept depicts
the six SDI technologies that are leading candidates for the early portions of a future missile defense system.
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- Strategic Defense

" and Directed-Energy Weapons

C

The cochairmen of the American Physical Society panel summarize
the group’s findings concerning the developmental gap that stands
between the laboratory and a decision to deploy such weapons

by C. Kumar N. Patel and Nicolaas Bloembergen

months after President Reagan
called on the U.S. scientific com-
munity to develop a system that
“could intercept and destroy stra-
tegic ballistic missiles before they
reach our soil,” the American Physi-
cal Society commissioned a study to
evaluate the status of directed-ener-
gy weapons. The evaluation, which
was finally released this spring, fo-
cuses on the potential of lasers and
particle beams in strategic defense.
The 17-member committee, of which
we were the cochairmen, sought to
provide a report that would serve as
a technical reference point for fur-
ther discussions on the feasibility
of the “space shield” envisioned by
proponents of the Strategic Defense
Initiative (spl1), the program that grew
out of the president’s entreaty. This
- article is based on our report.

Members of the panel were select-

.. ed on the basis of their expertse in
the various scientific and technologi-
cal fields essendal for directed-en-
ergy weapons. The members were
drawn from a wide range of academ-
ic, government and industrial labora-
tories, many of which are actively in-
volved in the development of nucle-
ar and related weaponry as well as
supporting technologies. In prepar-
ing the study we had access to clas-
sified information. Although the pub-
lic release of the report was delayed
for seven months while the U.S. De-
partment of Defense reviewed it, the

In November, 1983, about eight

amount of material deleted was mi-
nuscule. The most significant omis-
sions in the report concern the vul-
nerability of the defensive systems
and possible countermeasures.

What did we find? Compared with

the length of the report (424 pages),

our conclusions are short. We quote
from the study itself: “Although sub-
stantal progress has been made in
many technologies of DEw [direct-
ed-energy weapons] over the last
two decades, the Study Group finds
significant gaps in the scientific

CONTINUED NEXT PAGE
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decisions that will cut across individual
service prerogatives is not so readily forth-
coming.

“The White Paper

Almost a year after Dibb Review, the
government released its White Paper on
defense. This policy document retains

Dibb’s strategic concepts and proposais -

for the structure of the armed forces, but
the political opposition and sections of
the media have claimed that there are
important differences between the two
approaches.

@ Strategy: In assessing Australia’s secut-
ity environment, the White Paper ack-
nowledges that the uncertain political
future of the Philippines is something for
Australia to worry about. in the South
Pacific, the Paper notes: “The establish-
ment of links between some regional
states and external powers with strategic
interests potentially inimical to Australia”.
In South-East Asia, the Soviet presence at
Cam Ranh Bay, in Vietnam, is viewed as
a matter of “significant concern for Aus-
tralian defense policy”.

The White Paper does not mention the
term “‘strategy of denial”. Australia’s
security posture for the years ahead is
described as one of “defense-in-depth”.
This retains Dibb’s concept of “layered
defense”, but the terminology used to
describe “defense-in-depth” frequently
involves words such as “strike”, “offen-
sive capabilities” and “interdiction”.

® Opposition: According to its political
opposition, the Labor government has
yielded to their criticism of the Dibb
Review as being too defensive to deter
hostile action and for undermining Aus-
tralia’s regional defense role in alliance
with the US. Defense minister Beazley,
however, sees no difference in substance
between the Dibb Review and the White
Paper. Professor Desmond Ball, one of
Australia’s leading strategic analysts, and

a member of the committee that drafted
the White Paper, dismissed the opp-
osition’s claims during an interview with
the authors. According to Ball. the re-
ference in the White Paper to “offensive
capabilities” merely reflects a decision to
leave open Austraha’s future weapon re-
quirements.

® Regional aspects and ANZUS: While it
does not envisage a capability for long-
range intervention, the White Paper en-
dorses two recent decisions by the Aus-
tralian government which would give the
navy a wider role. The first is the decision
to shift half of the fleet to the indian
Ocean, from Sydney to a base near Perth
in Western Australia. The second is the
“South Pacific Defense Initiative”, ann-
ounced a month before the release of the
White Paper. This stresses the importance
of the South Pacific in Australia’s defense
planning, and includes the foilowing
' measures: ,

1) Increased depioyment of Australia’s
long-range maritime surveillance aircraft
and naval ships to the region.

2) Assistance to the South Pacific states
to modernise their maritime surveillance
forces by providing patrol boats, training
and advisers.

3) Increased co-operation between Aus-
tralia's defense forces and those of the

=South Pacific states, including provision

of Australian training and technical assis-
tance.

Domestic critics of the Dibb Review
have more or less welcomed the White
Paper. The US also appears satisfied. The
White Paper takes particular care to
dismiss the notion that the Labor govern-
ment is promoting isolationism and a “for-
tress Australia” mentality. it strongiy en-
dorses the ANZUS treaty with the US,
now reduced to a bilateral understanding
following New Zealand's de facto expul-
sion from the treaty in 1986 after refusing
to lift its ban on American nuclear
powered or armed vessels. New Zealand.
to. should be pleased about the White

21

Paper's support for closer co-ordination
between its defense forces and those of
Australia, which could partially offset the
gaps caused by.the withdrawal of Ameri-
can intelligence facilities and other forms
of defense co-operation.

@ Cost: The major probiem with the White
Paper, as with the Dibb Review, is the
potential cost of its recommendations.
The Paper discards the Dibb Review's
criteria of a 3.3% real annual growth in
defense spending and instead sets forth a
spending target of between 2.6 to 3% of
the GDP. A total figure of A$25.000
million over the next 15 years would be
needed to implement the “defense in
depth” strategy. But doubts have already
emerged regarding the government’s
ability to provide this amount. There is
also concern among the government's
political opposition that much more than
A$25,000 million would be needed to
implement the new strategy.

LK R

Overall, however, the White Paper has
created a positive impression within the
country and has attracted an unprece-
dented degree of bipartisan support. The
era of "forward defense” in Australia’s
defense strategy has ended. Afier a
prolonged debate, and despite continuing
feelings of uncertainity regarding its im-
plementation, a new and comprehensive
security framework for Australia is finally
in place. ' L4
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and engineering understanding of
many issues associated with the
development of these technologies.
Successful resolution of these issues
is critical for the extrapolation to per-
formance levels that would be re-
quired in an effective ballistic missile
defense system. At present, there
is insufficient information to decide
whether the required extrapolations
can or cannot be achieved. Most cru-
cial elements required for a DEw sys-
tem need improvements of several
orders of magnitude. Because the ele-
ments are inter-related, the improve-
ments must be achieved in a mutual-
ly consistent manner. We estimate
that even in the best of circum-
stances, a decade or more of in-
tensive research would be required
to provide the technical knowledge
needed for an informed decision
about the potential effectiveness
and survivability of directed energy
weapon systems. In addition, the im-
portant issues of overall system in-
tegration and effectiveness depend
critically upon information that, to
our knowledge, does not yet exist.”"

he study focused on directed-
energy weapons because they
would be needed in almost all stages
of the destruction of a missile, includ-

22 MINUTES

WARHEAD IN
BALLOON

40 SECONDS

ing detectng the launch, locatng
and tracking, the target, distinguish-
ing warheads from decoys, destroy-
ing the target itself and verifying the
kill. The study did not explicitly re-
view the other major class of weap-
ons, kinetic-kill weapons: chemical
guns (rockets) and electromagnetic
guns. A ballistic-missile defense that
relied on kinetic-kill weapons for the
actual destruction of a target would
still need directed-energy technolo-
gy to carry out the other tasks out-
lined above. As such, an effective bal-
listic-missile defense is very depen-
dent on the availability of mature
directed-energy technology.

The study also made no attempt to
discuss in detail many significant
fssues concerning command, con-
trol, communication and intelligence
(C31), computing hardware, software
creation and reliability for battie
management and overall systems
complexity. Other issues that were
recognized but not addressed in-
clude manpower requirements, costs
and cost-effectiveness, arms control
and strategic stability, as well as in-
ternational and domestic policy im-
plications. Many of these topics have
been the subject of intense debate in
the years following the president's
“Star Wars” address; it is somewhat

DECOY

~~

N

1,200 v
KILOMETERS

DECOY IN
BALLOON

surprising that the one aspect that
had not been analyzed with suffi-
cient objectivity and in sufficient de-
tail was the technology itself.

The effectiveness of any ballistic-
missile defense depends on taking
careful account of a missile’s four
phases of flight: boost, postboost,
midcourse and reentry. The boost
phase begins when the missile leaves
its launcher and ends when the pay-
load separates from the lifting vehi-
cle. The boost phase usually lasts for
about three minutes. During a typical
postboost phase, which has a dura-
tion of about five minutes, a “bus,” or
postboost vehicle, ejects a number of
smaller missiles called reentry vehi-
cles (typically called multiple inde-
pendently targeted reentry vehicles,

or MIRV's). Thrusters are actuated to -

help direct the reentry vehicles ta in-
dividually designated targets. Often
the boost phase is defined as the total
period covering the launch and de-
ployment of all the reentry vehicles.
We have chosen to divide this period
into two because of the different sig-
natures available to the defense dur-
ing the two parts.

The longest phase is the midcourse
flight, in which the reentry vehicles
and any decoys move along togeth-
er in nearly frictionless traiectories

CONTINUED NEXT PAGE
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FOUR PHASES of flight are shown for an intercontinental ballis-
tic missile (xcBm), a submarine-launched missile and an interme-
diate-range missile. The first phase, the boost phase (yellow), be-
gins when the missile leaves the launcher and ends when the
payload separates from the lifting vehicle. During a typical post-
boost phase (light orange) a “bus,” or postboost vehicie, ejects a
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number of smaller missiles called reentry vehicles. In the mid-
course phase (dark orange) the reentry vehicles and any decoys
move along in nearby trajectories. The flight ends with the reen-
try phase (red). Because of the large number of targets associat-
ed with the midcourse phase, the best points at which to thwart
an enemy attack are during the boost and postboost phases.
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Following successful tests of
an F.27 lower wing panel
made from aramid-reinforced
aluminium laminate (Arall),
Fokker is to build and fly
components made from the
new material.
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panel inspection covers for
the Fokker 50 will be
produced to gain flight experi-
ence with Arall, which prom-
ises to both reduce weight and
increase structure life. The
twin-turboprop F.50 is devel-
oped from the F.27.

Arall is a laminate of thin
aluminium sheets and aramid
composite layers. The F.27
lower wing panel made from
this material is 33 per cent
lighter than the all-metal
component, and has demon-
strated excellent fatigue
behaviour and damage toler-
ance in tests equivalent to
270,000 flights—three times
the design life.

A number of lower wing
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far above the atmosphere. The mid-
course phase lasts for about 20 min-
utes for intercontinental flights.
Finally, the reentry vehicles pass
through the atmosphere; less than 60
seconds later they strike the earth.

Perhaps the best points at which to
thwart an enemy attack are during
the boost and postboost deployment
phases. For a variety of reasons, di-
rected-energy weapons do not have
an important role in the final reentry
phase. The advantage gained by the
long length of the midcourse phase
is offset by the increased number
of threat objects (reentry vehicles
and decoys) over that of the boost
and postboost deployment phases.
Indeed, given the present number of
Soviet boosters and their capabili-
ty, it is estimated that half a million
or more threat objects could be de-
ployed. Even a boost-phase defense
that was 80 percent effective would
still leave 100,000 or more objects
entering the midcourse phase. The
tracking and discrimination of tens
or hundreds of thousands of ob-
jects would pose formidable chal-
lenges to sensors and battle-manage-
ment computers.

urrently four kinds of lasers are

being considered as kill weapons
for operation during the boost phase.
They are chemical, excimer, free-
electron and X-ray lasers. The beams
produced by all of them travel at the
speed of light, which means that for
all practical purposes any target can

be reached instantaneously. Chemi-
cal lasers, the maturest technology
being considered, generate radiation
by means of chemical reactions be-
tween two gases, such as hydrogen
and fluorine, or deuterium (*heavy
hydrogen™) and fluorine. Running
continuously, hydrogen-fluoride and
deuterium-fluoride lasers have been
reported to have power outputs ex-
ceeding one megawatt (10° watts);
a l0-kilowatt laser beam can cut
through a quarter-inch steel platein a
matter of seconds.

in spite of the impressive power of
chemical lasers and the high quality
of their beams, we estimate that the
least demanding strategic-defense
applications require the present pow-
er levels to be increased by at least a
factor of 20 while keeping the beam
free of distortion and minimizing its
divergence. For a typical distance be-
tween a target and a laser the needed
power may require an additional im-
provement by a factor of four. The
chemical-laser geometry that has
produced the megawatt-level power
is not considered scalable to much
higher powers. The needed improve-
ment must therefore be obtained
with a geometry that has not yet
been explored. Whether or not a
chemical laser can be made suffi-
ciently powerful remains to be seen.

Moreover, the wavelength of light
emitted by a hydrogen-fluoride laser
(2.8 micrometers, or millionths of a
meter) is absorbed by the atmos-
phere. As a result a hydrogen-fluo-
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ride laser would have to be based in
space, which would lead to problems
arising from vibrations and exhaust
from burnt fuel. We should poirnt
out, however, that the atmosphere is
virtually transparent to the beams
of deuterium-fluoride and atomic-
iodine chemical lasers, which have
wavelengths of 3.8 and 1.3 microme-
ters respectively. As such the two la-
sers could be based on the ground
if the necessary power requirements
are met. It is worth noting. however,
that we find oxygen lasers need to be
scaled up by at least five orders of
magnitude (a factor of 100,000) over
their current capabilities.

Excimer lasers are the second kind
of laser being considered for direct-
ed-energy weapons. Excimer stands
for excited dimer: an unstable com-
pound composed of two molecules.
An electric discharge excites the mol-
ecules into forming an ionically
bound dimer molecule. The dimer
gives off radiation and dissociates.
An excimer laser produces light in

* the form of short puises. Among the

most powerful excimer lasers are the
krypton-fluoride lasers under devel-
opment at the Los Alamos National
Laboratory. Such lasers have a wave-
length of .25 micrometer, which has
the disadvantage of relatively poor
atmospheric transmission compared
with visible light or well-chosen in-
frared lasers. In the case of the exci-
mer lasers of the most interest, the
poor transmission is caused not by
absorption but by the high amount of

CONTINUED NEXT PAGE
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scattering trom molecules 1n the at-
mosphere. (The particular type of
scattering, known as Rayleigh scat-
tering, increases as the inverse of the
fourth power of the radiation wave-
length.) The probiem can be ame-
liorated somewhat by shifting the
excimer-laser wavelength to long-
er wavelengths through a technique
called Raman shifting.

We estimate that ground-based ex-
cimer lasers for strategic-defense ap-
plications must produce at least 100
megajoules of energy in a single
pulse or train of pulses with a total
duration of between several micro-
seconds and several hundred. Exist-
ing pulsed excimer lasers can gener-
ate about 10 kilojoules of energy in a
pulse lasting for about a microsec-
ond: the energy needs improvement
by at least four orders of magnitude.
The gap might be bridged by com-
bining many lasers, but the feasibil-
ity of such ascheme is unclear.

he third kind of laser under de-

velopment that could serve in
ballistic-missile defense is the free-
electron laser. It operates by sending
a beam of electrons through a series
of “wiggler” magnets that cause the
electrons to vibrate and emit radia-
tion. By changing the distance be-
tween the magnets or the energy of
the electrons, the laser can be tuned

to radiate at theoreticallv any wave-
length. For ballistic-missile defense

applications a ground-based free-
electron laser should have an aver-
age power of at least one gigawatt
(one billion watts) at a wavelength of
one micrometer. Radiation of such a
wavelength would pass through the
atmosphere with ease.

Peak powers of approximately a
megawatt have been produced at a
wavelength of one micrometer; peak
powers of approximately a gigawatt
have been produced at a wavelength
of eight millimeters (a wavelength
absorbed by the atmosphere). Scal-
ing to short wavelengths at high
powers is a difficult technical prob-
lem. The feasibility of building high-
efficiency, high-power free-electron
lasers that operate at one microme-
ter depends on first verifying sever-
al physical concepts that have been
developed only theoretically.

Perhaps the most exotic kind of la-
ser under development is the X-ray
laser. The device consists of a nucle-
ar explosive surrounded by a cylin-
drical array of thin metal fibers. X
rays emitted during the nuclear ex-
plosion stimulate the emission of a
beam of X rays from the fibers in the
shorttime before the device destroys

itself. Workers have tested the X-ray
laser in an underground site, but the
feasibility of making a militarily use-
ful X-ray laser remains uncertain.
The absorption of X rays by the at-
mosphere means the device would
have to be deployed at an altitude
greater than about 80 kilometers,
perhaps in some kind of “pop up"”
scheme. A way must be found to
focus and guide the beams of X rays
toward their targets. Many other
physical concepts must be validated
before the application of nuclear-
pumped X-ray lasers to strategic de-
fense can be evaluated.

ven if lasers sufficiently powerful

for strategic-defense applications
can be made, significant hurdles
must be overcome to deliver the
beams to their targets. First, any laser
beam, no matter how intense and col-
limated it is, will suffer from diffrac-
tion as it travels through space: the
beam will spread and become less in-
tense. For a given power output from
a laser, the intensity of the beam on
a target is proportional to the square
of the diameter of the mirror with
which the beam is focused. The in-
tensity is also inversely proportional
to the square of the product of the
wavelength of the laser and the dis-
tance to the target. Consequently the
longer the wavelength or the range

. is, the larger the diameter of the mir-

ror must be to maintain the desired
target intensity.

The largest mirrors that are practi-
cal for steering and pointing have di-
ameters of about eight meters, but di-
ameters of 10 to 40 meters would be
required for ballistic-missile defense
missions. Such effective sizes could
be achieved by employing an array
of small mirrors instead of a sin-
gle large mirror. The mirrors would
have to be coordinated by electrical-
ly driven devices called actuators.
Although it s currently possible to
cantrol several hundred actuators at
once, it is not known whether the es-
timated 10,000 to 100,000 actuators
for defense tasks can be controlied
simultaneously. Moreover, the array
of mirrors calls for phase-correction
techniques, in which the “crests” and
“troughs” of the waves in a beam are
carefully aligned. It remains to be
seen whether such techniques can
work for the high-intensity beams
needed for defense purposes. An
alternative approach, which would
make use of a single, large, flexible
membrane, is in the conceptual stage
of development.

The mirrors in any laser system
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would be vulnerable to radiation
from other lasers, particularly if the
mirrors were part of a space-based
system. Even a relatively weak laser
could cause significant damage if its
wavelength were different from the
one the coating was designed to han-
dle. Energetic particles from cosmic
rays could also damage the coating.
Small mirrors in the laser would have
to be cooled to prevent damage from
the laser beam itself.

Ground-based lasers, such as free-
electron lasers and excimer lasers,
have advantages over space-based
ones in that weight, power and ser-
vicing problems are not relevant.
Even ground-based lasers, however,
would depend on substantial optical
components mounted on space plat-
forms for relaying the laser radiation
from a ground site in the continental
U.S. to a target not within the line of
sight. In addition atmospheric turbu-
lence will degrade laser-beam quali-
ty. A technique called optical phase
conjugation is being explored as a
way of compensating for the turbu-
lence. In this technique one would
measure the distortion of a low-pow-
er beam from a beacon laser on a
relay-mirror platform in space. The
information would be encoded in
the outgoing high-power laser beam
from the earth in such a way that the
beam is “predistorted” and emerges
from the atmosphere with its originz}
high quality. The technique has bees:
demonstrated at low powers, but it
needs to be scaled up to high ones.
Furthermore, the number of actu-
ators needed to deform the mirror
that would produce the predistort-
ed beam must be scaled up by two
orders of magnitude.

During the operation of a pulsed la-
ser (such as an excimer laser) the op-

tical field associated with the dow::-
ward leg from the mission mirror to
the target would be quite intense.
The intensity would be high encugh
to cause the laser beam to scatter
(through a process called stimulat-
ed Raman scattering) at altitudes he-
low 80 kilometers. The phenome-
non changes the wavelength of the
radiation, which in itself is not cru-
cial, but it also reduces the power
available for attacking the target.

Finally, ground-based laser sys-
tems would have to be set up at mul-
tiple sites separated by hundreds of
kilometers to keep adverse weather
conditions, such as cloud cover, from
immobilizing the defense. Each of
these sites in turn would require
some duplication of large telescope

CONTINUED NEXT PAGE
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mirrors over scales of a few kilome-
ters in order to deal with local cloud-
cover conditions.

he other class of directed-ener-
gy weapons being considered for
ballistic-missile defense consists of
particle beams, which can be made
up of electrically charged particles or
of electrically neutral ones. Most
charged-particle beams consist of
high-energy electrons. We estimate
that booster-kill applications of a
charged-particle beam call for a
scale-up in accelerator voitage by at
least one order of magnitude, in
pulse duration by at least two orders
of magnitude and in average power
by at]east three orders of magnitude.
Discrimination between targets and
decoys requires a scale-up in pulse
duration by at least two orders of
magnitude and in average power by
at least two orders of magnitude.
Charged-particle beams have the
limitation that they are bent by the
magnetic field of the earth. More-
over, they tend to “blow up,” or be
unstable, as a consequence of the re-
pulsive force between charged par-
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ATMOSPHERIC TURBULENCE, which reduces the quality of la-
ser beams, could be compensated for by adaptive optics, in this
case a computer<driven deformable mirror. A signal from a weak
laser beam directed from the relay mirror to the ground tells the
wavefront sensor the nature and extent of the atmospheric dis-
torton. A computer then instructs electrically driven devices
called actuators to deform segments in the mirror, so that the
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ticles that have the safhe sign. At-
tempts to compensate for both prob-
lems have been made using laser
beams. The basic idea is to create in
a gas an ionized channel that guides
a high-energy electron beam, just as
an optical fiber guides a light beam.
Such a channel is formed by direct-
ing a laser beam through the gas to
strip the electrons from the gas at-
oms. This mechanism for beam guid-
ing has been successfully demon-
strated in the laboratory over dis-
tances of 95 meters: it would have to
be effective over distances of 1,000
kilometers for ballistic-missile de-
fense applications. Furthermore, the
laser-created plasma channel for
guiding electron beams cannot be
used at altitudes so high that there is
little gas to ionize but where the ef
fects of the earth’s magnetic field are
stll felt. Also, at low altitudes the
high density of gas results in beam
instabilities.

Because neutral-particle beams are
not affected by magnetic fields, in-
vestigators have turned toward de-
veloping them. To generate a neutral
beam, a beam of negative ions (atoms
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that have an excess electron) is firs:
accelerated to the required energy,
directed and focused, and the extra
electron is then stripped away. We
estimate that neutral-particle beam
accelerators operating at the neces-
sary current levels must be scaled up
by at least two orders of magnitude
in both voltage and the rate at which
they can deliver a beam. The point-
ing accuracy and the rate at which
the devices can be retargeted must
be improved considerably. Another
drawback of neutral-particle beams
is that they interact strongly with all
matter. At lower altitudes, where the
gas density is substantial, the atmos-
phere strips the neutral particles of
their outer electrons. As a result a
neutral-particle beam can become a
charged-particle beam and inherit
the latter’s limitations. Neutral-parti-
cle-beam devices would have to be
based in space.

No matter how a strategic-defense
system seeks to kill a missile—be

it with lasers, particle beams, rockets
or electromagnetic guns—that sys-

CONTINUED NEXT PAGE
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more powerful laser beam from the ground is launched with a
“conjugate distortion™ when the beam propagates through the
atmosphere, the distortion is “undone” and the beam reaches
the relay mirror undistorted. Although it is currently possible to
. control several hundred actuators at the same time, it is not
known whether the estimated 10,000 to 100,000 actuators need-
ed for purposes of defense can be controlled simultaneously.
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tem can be no more effective than its
ability to detect and track its target.
In order to ensure that 90 percent of
the incoming missiles are destroyed
during the boost and postboost de-
ployment phases, for instance, well
over 90 percent of the missiles must
first be detected. In addition the abili-
ty to track and destroy a target dur-
ing the midcourse phase depends
on knowing with high precision the
target’s trajectory during the boost
phase. Of even greater importance is
the need to maintain low false-alarm
rates so that a defense system against
ballistic missiles is not activated in
peacetime.

A missile is typically tracked dur-
ing its boost phase by detecting the
intense infrared radiation from its
booster plume. The position of the
missile within the plume depends in
a complex way on altitude, missile
type and the kind of rocket motor
and fuel. As a consequence the pre-
cise location of the missile is suscep-
tible to variation by the offense that
cannot be predicted by the defense.
Infrared tracking of missile plumes
will have to be supplemented by oth-
er means to ensure that the precise
aiming requirements of directed-en-
ergy weapons are met.

Tracking requirements also pose a
challenge during the postboost and
midcourse phases. Because of the
weak thermal signatures of post-
boost and reentry vehicies, thermal
detectors will have 10 be supplement-
ed with microwave or optical radars.
A large number of space-based plat-
forms carrying the detectors would
be needed. Such platforms could per-
haps contain supplementary detec-
tors for tracking during the boost
phase as well.

In the midcourse phase an addi-
tional challenge confronts the de-
fense: reentry vehicles must be dis-
tinguished from decoys, and many
options are available for confusing
or saturating defensive detectors. Di-
rected-energy technologies may of-
fer the possibility of identifying de-
coys. Particle beams penetrate deep
into all kinds of material; a neutral-
hydrogen beam at from 100 to 400
million electron volts (MeV) of ener-
gy, for example, can penetrate from
four to 40 centimeters of aluminum.
Hence particle beams directed at a
target can sample its contents. The
kinds of emissions from the target’s
interior could be exploited to de-
termine whether it is a decoy. Such
discrimination would require large

numbers of additional directed-ener-
gy platforms based in space. The
platforms would have to be able to
operate in an environment that
might contain large amounts of nu-
clear radiation. The application of di-
rected-energy weapons to discrimi-
nation is currently in the conceptual
and early experimental stages.

ny strategic-defense system uti-
lizing directed-energy weapons
would require significant amounts of
power. A space platform would need
from about 100 to 700 kilowatts of
continuous power to satisfy “house-
keeping” functions alone—to control
altitude, cool mirrors, receive and
transmit information and operate ra-
dars. Since no precise designs for
these platforms exist, the require-
ments stated here should be consid-
ered reliable only to within a factor of
two. In any case such a power level
could be attained effectively only
with a nuclear reactor, Each platform
would need its own reactor, so that
perhaps 100 or more reactors would
have to be deployed in space. Meet-
ing the challenge means first solving
many daunting engineering prob-
lems that have not yet been ex-
plored, such as how to cool large
space-based nuclear reactors.

The power requirements during an
actual engagement could reach from
100 megawatts to a gigawatt for peri-
ods of several hundred seconds, de-
pending on the type of space-based
directed-energy weapon. The power
would have to come from large
chemical or nuclear rocket engines,
which would have to be deployed at
considerable distances from the plat-

- forms to avoid mechanical distur-

bances. If chemical engines were
used, the fuel consumption would be
more than five tons per minute of op-
eration per platform. The system for
transferring energy from the engines
to the platforms would no doubt be
complex. The prime power require-
ments for space-based directed-ener-
gy weapons present significant tech-
nical obstacles.

Another key issue for any ballistic-
missile defense system is survivabili-
ty. Space platforms would carry such
delicate instruments as sensors, opti-
cal mirrors and radar dishes, many of
which have considerably lower dam-
age thresholds than boosters, post-
boost buses and reentry vehicles. Al-
though sensors and optical mirrors
can be shielded during long periods

of inactivity, they would be exposed
when put on the alert prior to an im-
pending attack. The defense system
would be vulnerable to assault by
space- and ground-based directed-
energy weapons and kinetic-energy
weapons. The system-would be par-
ticularly vulnerable to attack in the
course of being assembled in space.
The survivability of a defense sys-
tem employing space-based assets is
highly questionable. .

The survivability of ground-based
facilities also raises serious issues.
The facilities would have to be pro-
tected successfully from direct attack
by many threats, including cruise
missiles and even sabotage. The pro-
jected smail number of ground-based
facilities, each of which would have
to be capable of carrying out the en-
tire task of the directed-energy weap-
on component of a ballistic-missile
defense, would put a high premium
on these sites.

Survivability is further called into
question by the simple observation
that even if a directed-energy weap-
on is too weak to serve in a ballistic-
missile defense, it may still be power-
ful enough in the hands of the offense
to threaten space-based componerts
of a defensive system. Space-based
platforms move in known orbits and

can therefore be targeted over longer
time spans than boosters, postboost

buses and reentry vehicles. The plat-
forms may have key components
that are more vulnerable than boost-
ers and reentry vehicles. Space-
based platforms in low orbits can
also be attacked from shorter ranges
than those required for boost-phase
intercepts. Moreover, X-ray lasers
driven by nuclear explosions would
constitute a special threat to the deli-
cate operation of space-based sen-
sors, electronics and optics.

The issue of strategic and tactical
environment should also be consid-
ered. The development and deploy-
ment of an effective ballistic-missile
defense would occupy many years.
As a result considerable time will be
available during which the offense
can develop countermeasures. Any
defense will have to be designed to
handle a variety of such responses,
yet it seems possible that some unan-
ticipated ones could be deploved. It
is quite conceivable that a directed-
energy weapon system designed for
today’s threats will be inadequate for
one or more of the threats it will face
when it is deployed.
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SDI

AT

SANDIA NATIONAL LABORATORIES

AN INTERVIEW WITH

When mast people
think of the national
laboratories, the names Law-
rence Livermore and Los
Alamos usually spring to
mind. It would probably sur-
prise many to learn that San-
dia National Laboratories’
budget is larger than either
of those two. One reason for
this is that its primary mis-
sion is to collaborate with
and support the nuclear
weapons activities of the two
weapons design laboratories.
Sandia's main facilities are
located at Albuquerque, NM,
and Livermore, CA.

Participating in Lawrence
Livermore's and Los Ala-
mos’ strategic defense pro-
grams is part of this mission.
This interview was con-
ducted with Sandia’s Director of Component and
Systems Research, Dr. Richard C. Wayne. Dr.
Wayne's responsibilities include coordinating Stra-
tegic Defense Initiative operations at all Sandia facil-
ities.

NATIONAL DEFENSE: What is Sandia’s mission?
What makes it the largest of the national laboratories
and what distinguishes it from Livermore and Los
Alamos?

Richard C. Wayne: Sandia's primarv mission is
engineering development and systems engineering
on nuclear weapons. In this. we work with both of

2

Dr. Richard
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RicHARD C. WAYNE

ALEX GLIKSMAN

the nuclear laboratories.
What distinguishes us from
Lawrence Livermore and Los
Alamos is that Sandia em-
phasizes the engineering as-
pects, whereas the other two
laboratories are involved in
weapons physics. Regardless
of whether California or New
Mexico is assigned to design
any given weapon svstem.
Sandia is involved in a major
way.

We also conduct substan-
tial research and develop-
ment in the field of energy
and perform work for the De-
partment of Defense. About a
thousand technical people at
Sandia work on DOD pro-
jects.

NATIONAL DEFENSE: We
previously interviewed for-
mer Strategic Defense Initiative Organization (SDIO)
Chief Scientist Gerold Yonas, who came to the SDIO
from Sandia. Dr. Yonas indicated that Sandia has
long been involved in the investigation of technolo-
gies that may be relevant to strategic defense. Which
of Sandia’s traditional activities are now part of the
SDI?

Wayne: Sandia has divided its activities into two
elements. One is technologies that have a broad
relevance, including strategic defense: the other is
technologies that are SDI specific, either to a given
concept, such as the X-ray laser. or more generic and

CONTINUED NEXT PAGE
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SOVIET INTELLIGENCE=—=
CBEOEHMSA W3 CCCP

- Assessing the Soviet
ability to counte! ‘il'“\

A COMDMON counter-argument to SDI
deployment is the possibility of cheap and
simple counter SD{ decoys or penetration
aids.

What do the Soviets say about this
technology and could penetration aids
invalidate the exotic SDI defences?

The Military Publishing House in Moscow
published Star Wars Delusions and Dangers
in 1985. [t was translated into English and
widely distributed. The only Soviet military
space research claimed, was in **space-based
early warning, surveillance, communication,
and navigation systems’’.

The pamphlet specifically denied
deveioping a ‘nationwide’ missile defence
system or ‘space strike weapons'. Elsewhere,
the Soviets claimed that SDI would force
“the other side'’ 'to build up '‘means of
defence’’ or offensive forces. On page 54 the
booklet states the Soviet Union would *‘take
countermeasures’’ that are '‘commensurate
with the threat’'. Obviously, nowhere in this
pamphlet did the Soviets specify technical
countermeasures.

In 1986, Mir Publishers of Moscow
published Weaponry in Space: The Dilemma
of Security. 1t was written by the Soviet
Scientists’ Commitiee for the Defence of
Peace Against Nuclear Threat.

Chapter six, entitled ‘Countermeasures’
was very detailed concerning active and
passive countermeasures against a deployed

SDI system. Interestingly, six of the seven”

references were from US sources.

Active countermeasures include
neutralisation of space-based components
with weapons including kinematic energy,
lasers, high-energy radiation, fast-burn
booster rockets, space mines and smalil
peliets.

The Soviets said that eliminating SLBM-
launched pop-up x-ray lasers would be a
simple ASW job in the northern I[ndian
Ocean and Norwegian Sea. The surveillance,
acquisition, and tracking elements of the SDI
could be blacked out by an upper atmosphere
nuclear blast, or simply jammed.

The point is made that totai destruction

By Jim Bussert

of a widescale SDI is not required, just
attacking of a few vulnerable links or
elements.

Enhancements to the strategic nuclear
forces would be additional ICBMs deployed,
deliberate concealmeni of launchers,
additional MIRYV warheads, decoys, and
‘fake ICBMs’. ICBM launch tactics can
degrade the SDI with mixed real and fake
ICBMs, ““various lofted and depressed forms
of trajectories, and launches in various
directions’’. Increased reliance upon cruise
missiles and SLBMs would not be effectively
defended by SDI either.

Modifications to ICBM launch
characteristics such as shortening burn out
times can minimise SDI acquisition and
classification time, and changing exhaust
plume brightness would throw off infra-red
(IR) detectors.

Reflective or ablative coatings, cooling,
aerosol screen, or missile rotation are all anti-

laser protective countermeasures.

Counters 1o mid-course sensors include
metal chaff, warheads inside metallised
reflective balloons, and IR-emitting aerosols
to conceal the warheads and decoys from
tracking and aiming systems.

The decoys will lag the warheads during
re-entry phase, but manoeuvrable high-
velocity warheads and high-vield explosives
are mentioned as SDI counters. The booklet
points out that battle-management is not
multi-layered like sensors or weapons, and
damage to it would cripple all SDI
components.

In summary, the Soviet scientists correctly
point out that the SDI countermeasures are
comparatively simple and low-cost,
compared to the SDI itself. This does not
mean that the USA should not continue
research and development of the SDI. but
the deployed svstem must be able to function
despite the many Soviet active and passive
countermeasures 10 the SDI elements. wia
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SEVEN DEMOCRATIC PRESIDENTIAL HOPEFULS BLAST SDI
The following are excerpts of the candidates' views on SDI:

Sen. Albert Gore, Jr. (D-Tenn.). He said he is not opposed to research on
ABM systems, "it was there before the SDI program and it will be there after. But
purposeful research that violates the ABM treaty or is the kind that takes us far down
the road towards deployment when we haven't answered the question will it make the
world safer, will it be vulnerable to an attack. will it be cost effective, those questions
haven't even been addressed by the Reagam Administration. That's the main reason why
the SDI program in my opinion is a profound mistake.”

Jesse L. Jackson. "We cannot afford a trillion dollar misadventure into space.
It s unnecessary. We'd better spend our time negotiating arms reductions. Stop using
rhetoric that will excite the American people and incite the Soviet people. Begin to use
developed minds and not guided missiles. Lets move towards meaningful arms
reductions, Star Wars is an arms stimulus.”

Rep. Richard A. Gephardt (D-Mo.). "If you really think about it. Star Wars
doesn't make a lot of sense. It cost a trillion dollars, it cost $40 billion a year to maintain
it. no scientist will tell you it will do what the Reagan Administration says it will do. In
.short there's not a technological fix to a human problem. Arms control is the answer and
we ought to use Star Wars as a bargaining chip for good arms control.”

Michae! S. Dukakis, Democratic governor of Massachusetts. "A few weeks
ago a distinguished committee of scientists, engineers and weapons experts issued a
detailed report on Star Wars that said the thing wouldn't work. Se what are we spending
money on it for? We need star schools, not Star Wars. To spend billions on it doesn't
make any sense to me. "

Bruce Babbit, former Arizona governor. "Star Wars less than perfect is simple
gasoline on the arms race. I would go back to Reykjavik and say, let's negotiate to stop
the deployment of Star Wars, for a comprehensive test ban treaty. for a 50 percent
reduction, ! think that deal is there for the President if he is willing to go and work it
out."

Sen. Paul Simon (D-Ill.). "Star Wars is a disaster. What we ought to do is seize
opportunities to move in the direction of arms control. What we should do, if it is still
available come January 21, 1989 is say. "Soviets if you stop testing, we'll stop testing.' I' is
the major next thing we can do in the area of arms control and we ought to do it quickly.”

Sen. Joseph R. Biden (D-Del.). "I have a slight disagreement with my
colleagues here. I think our technological capabilities are so awesome we might be able to
do something with Star Wars. But if we did. it would make us less secure. because it
reduces the response time that the President has to make a judgement as to whether or
not we're under attack. If a nuclear war starts. 'it's going to start by accident, it's not
going to start because it's intended. The second point I want to make is not only will it
bankrupt our system as all my.colleagues have pointed out, to spend a trillion or a trillion-
five. 1t's bankrupting our intellectual capital. We are spending today, more.research
dollars on defense and Star Wars than at anytime in the last 35 years. Seventy-five to 80
percent of those brilliant students at MIT, they're working on defense projects. they're
not working on commercial applications. how to make automobiles better. apply the
technologies that allow us to compete in the future. It is a squandering of talent that will
only make us less secure quite frankly.”

RESEARCH...CONTINUED

weapons was cheaper than defending
against them. The situation is likely to
change with continued advances in de-
fense-associated technologies such as sen-
sors, informaron processing, space launch
capability, and laser weapons. Technolo-
gies associated with offensive forces have
advanced less dramarically. 1 believe that
defense could become less expensive than
offense if we do not demand unrealistically
effective defense.

Our national security and our ability to
continue living in a democracy require that
we persist in studying new strategic
weapon systems, both offensive and de-
fensive. At 2 minimum we must invest in

the research that is necessary to under-
stand the potential of systems for strategic
defense.

In the near term, most if not ail of the
important research issues, including field
experimentation associated with near-
term technology, can be explored within
the terms of the ABM Treaty as it is tra-
ditionally interpreted. Consider, for ex-
ample, the primary issue of testing kinetic
weapons’ ability to observe targets. Data
relating to the detectiqn, tracking, and dis-
crimination of targets by ground- and
space-based weapons can be gathered by
equipment that is not suitable for opera-
tional use. Therefore treaty questions are
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not raised.

We are not alone in pursuing such
knowledge. The Soviet Union has an ex-
tensive research program in this area,
about which we know relatively little. In
addition, it has experience in deploving,
operating, and upgrading its extensive ter-
minal defensive system, which is built
around Moscow and permitted by the
ABM Treaty.

Both the Unired States and the Soviet
Union are interested in defending against
nuclear missiles. If both countries can meet
the Nitze criteria in developing SDI-like
defenses, | believe it would be to our mu-
tual interest to deploy them. O



By Edward L. Rowny

It scoems a day never passes that 1 am
not asked by a jousnalist or a scicntist
about the “grand ecompromisc.” They
ask mc such questions as: “What
compromise can we make on SDI to
get the START ¢dead?” “Will the
compromise Inke e form of an explicit
trade-off or will 4 be ‘finessed’ with
intentionally vague language?” “Isn’t
President Reagan planuing (o sign a
STARYT treaty oa his walch and ‘kick
the can’—that is, the SDI question—
down the road te his successors?”

I'm afraid that thosc who ask such
questions fail to widerstznd Ronald
Reagan. These famcicrs of the “grand
compromisc” are out of touch with the
President’s thinkiog and leadership on.
strafcgic defense, which, according to
opinion surveys, #s consistently
supporicd by the majority of the
Amcrican pcople,

The “grand comgpromise” formulation
fuins the probicm and thic solution
inside out, The problem is the Sovicts’
drive for strategic supcriority,
manifested in their massive offensive
build-up and their unwillingness, as yet,
to agree (o cquitible and verifiable
strategic arms reductions. The Sovicls
have also run up a record of violating
the ABM treaty angd other arms control
agreements, The Siategic Defense
Initiative, on the other hand, has the
same purpose and supports the same
goals as sound arms control; ils aim is
to cnhance strategic stability and reduce
the risk of war.

When | first hegan to advise President
Reagan in 1979, he was already
concerned with the issue of stratcgic
defense, 1le belicved the so-called
doctrine of mutual assured destruction
was deeply inconsistent with the
American cthos. He asked me if there
were not a safer, more civilized way to

Lidward L. Rowny is a special adviscr
for arms control o President Reagan
and the sceretary of state.
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protcet ourselves than to “hold a gun at’

the other fellow’s head just because he
has a gun at yours.” I replicd that the
concept of a shicld against ballistic
missilcs was not considercd feasible to
the scicntific experts.

President Reagan was determined,
however, to make strategy drive
tcchnology, and 1 heard him ask that
question again and again. In 1983, his
science and defense advisers replicd that
fechnology was far cnough along to
warrant an SIDI rescarch program.

On March 23, SDI will mark its filh
anniversary. 1 have abscrved its progress
hopefully but realistically. Today 1 am
much cncouraged by SDI's progress in
such categorics as scnsors and oplics,
energy sourecs, miniaturization,
survivability and battle management,

It is now clear that a mix of strategic

defense systems with oflensive systems is .

not simply possible but inevitable. While
it is too carly to foresce with certainty
SDI’s archilceture or its cost, I am
encouraged that an cflective Jayered
dcfense can be developed according to
the Strategic Defensc Initiative

Organization’s currcnt estimates—about - «

$10 billion a year, less than 3 percent of
the total defense budget.

SDI is going to make possible a
return_to the common-sense view that
cffective defenses, which threaten no
one, contributc to peace and stability..
When we signed the ABM treaty, the
U.S. declarced that the restrictions it
placed on defense were premised on the
nccessity of achieving agrcement on
morc complete limitations on offensive .
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6 dropped SDI

strategic nuclear arsenals than were
provided for under SALT 1.

However, the promise of deep and
stabilizing offensive nuclear cuts has npt
yet been fulfilled, Instead, the arsenals of
strategic nuclear weapons have
continued to grow, with the largesg

owth py far on the part of the Saviet
Enlon, which has about four times the

" pumber of strategic nuclear weapons jt

had when the ABM trcaty was signed., |t
eontinued this build-up under the SALT
) agreement and during and after
pegotiation of the flawed SALT ||

freaty,

Meanwhile, the Sovicts have deployeq
and modemized the full complement o{
strategic defense systems permitied hy
the treaty. Moreover, they have violateq
the ABM treaty, giving the U.S, '

,V:Egvemmcnt feason 1o believe they may

planninxéux ﬂ]%ﬂl nationwide -
tertitorial ABM defense system. Iy - .-
addition, the Soviets are pursuing g ** -~
yobust strategic dcfense program costing
an estimated $20 billion annually, The
Soviet Jeadership has never embraced
the mutual assurcd destruction concept.
It has, in fact, followed an action plan
based on fighting and winning a nuclear
war, despite rhetoric to the contrary. . -
No nation s as strong a proponent of

‘strategic defenscs as the Soviet Union

and no nation is more strongly opposed
to our SDI than thc Sovict Union.
Clearly, there is a message in.this.

The Soviets have had a near-
monaopoly on stmu:gic defenses for .
many years. In the Soviet view, 8 U.S.
decision at this point to give up on
defense and to rely solely on offensive
weapons for deterrence not only would
preserve the Soviet monopoly in
strategic defense, but would be a key
indicator of a loss of U.S, will to
competc militarily. Failure to Froeeed
with an American stratcgic defense
would hand the Sovicts a unilateral
military advantage of historic
consequence—with awesomely negative
implications for strategic stability and

peace.

CHICAGO TRIBUNE, MARCH 18, 1988



HIGH FRONTIER COMMENTARY

%{Lt. General Daniel O. Graham March 1988
irector, High Frontier

SOVIET ABM BREAKOUT?

The evidence is piling up that the Soviets are working feverishly to deploy their own nationwide
anti-missile defense éystem. More accurately, evidence of the Soviet SDI program that has been piling
up for years is now being noticed by official Washington and the press. The evidence includes new
missile defense radars (not least among them the Krasnoyarsk giant that obviously breaks the ABM
Treaty), large-scale production of anti-missile missiles, and heavy investment of scarce resources in “Star
Wars” technology.

None of this evidence should be particularly newsworthy to military intelligence analysts. As far
back as 1975 when I was the Director of DIA (Defense Intelligence Agency), I became sufficiently
concerned with such evidence that I prepared a special report to the Secretary of Defense and Chairman
of the Joint Chiefs on the matter. I warned that the Soviets had adopted programs and policies that
made sense only if they intended one day to break out of the ABM Treaty of 1972.

Some of the elements of that analysis remain classified but most are now common knowledge. For
one thing, the precepts of the Mutual Assured Destruction theory that underpinned the ABM Treaty
were totally rejected by Soviet strategists. The MAD notion that nuclear forces should be entirely
offensive with no significant strategic defenses was denounced by the Soviets as “bourgeois naivete.”
They were not about to abandon the search for nationwide defenses as the U.S. side had done. (By
1975, the U.S. was for practical purposes undefended against nuclear attack.) Marshall Grechko, then
top man in the Soviet military, had assured the officers and scientists working on Soviet strategic defenses
that the ABM Treaty would in no way hinder their efforts.

By 1975, it was already clear that the Soviets would violate the ABM Treaty in letter and spirit any
time it posed a serious obstacle to progress toward a nationwide defense —dozens of violations were
detected by intelligence agencies but not vigorously protested by State Department lest progress toward
SALT II be jeopardized. The ring of ballistic missile defense battle management radars — of which
Krasnoyarsk was to be the final link — was being built at a fast pace.

In light of all this evidence it was clear twelve years ago that the Soviets would be ready today to
break out of the ABM Treaty. In fact, they already have broken out according to Congress which
voted 418-0 in the House and 92-0 in the Senate that the Soviets are in violation of the ABM
Treaty. What else then would constitute “breaking out” — the Soviets declaring in advance that they
were going to violate the Treaty?

1010 Vermont Avenue, N.W., Washington, D.C 20005 (202) 737-4979
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The spirit of the ABM Treaty was this: “Let us both remain vulnerable to nuclear annihilation so
that neither of us will attack the other.” The Soviets never bought that idea and therefore never were
really in that Treaty. They signed it because they correctly guessed that the U.S. would for many years
actually leave itself defenseless against Soviet missiles.

Evidence of the Soviet Strategic Defense Initiative may be surfacing now because Gorbachev
recently let slip the fact that it exists — this to the disgruntlement of American SDI opponents who had
pooh-poohed the notion of a Soviet “Star Wars” program. Perhaps, since their boss had blown their
cover, Soviet SDI managers are getting a little lax with their security and allowing U.S. military
intelligence to find out more about their efforts.

Whatever the reasons, the revelation of the huge Soviet SDI program is certain to be misused in
arguments for and against the U.S. SDI program.

Pro-SDI spokesmen will point to the Soviet program as reason to proceed immediately with SDI.
The problem with this reasoning is that the U.S. SDI will not be built to counter Soviet defenses system,
but Soviet offensive System. Two thousand long-range nuclear ballistic missiles pointed at us today is
reason enough to deploy SDI. Assuming a 50 percent reduction, Aalf that number (which in the odd
arithmetic of the State Department comes out at 1600 missiles) is also reason enough to deploy SDI.

Anti-SDI spokesmen, including Pentagon turf-guarders, will argue that the Soviet ability to break
out of the ABM Treaty is a reason to prolong the Treaty for the 10-years requested by Moscow. Already,
this has been put forward as a reason not to deploy defenses while the ABM Treaty has been in effect
should indicate its dangerous uselessness. The ABM Treaty has been used like a holy icon by the
anti-military lobby to eradicate once strong U.S. strategic defenses and to cripple the U.S. SDI program.
Yet it is often Pentagon spokesmen who use Soviet “breakout” capabilities as a reason to prolong the
ABM Treaty and delay deployment of SDI.

In reality, should the Soviets “break out” of the ABM Treaty, it might not make much difference
in the pace of their strategic defense program. After all, they have been putting as much money into it
over the past 15 years as they have into the unprecedented offensive build up we have heard more about.
If both the U.S.S.R. and the U.S. should “break out” of the ABM Treaty and deploy defenses, the Soviets
would be adding increments to their already impressive capability; the United States on the other hand
would start from scratch. The Soviets would go from some defenses to more defenses; the U.S. would
go from no defenses to some. Even if the Soviets should deploy faster, the United States gains the most.

If our leaders are to react wisely to the newly revealed Soviet strategic defenses, they will bear in
mind that there is no foreseeable future where neither side has strategic defensive systems deployed. It
will be the Soviet Union only, or both of us. We do not need defenses to defeat defenses; the danger
comes from a combination of a first strike ballistic missile force and a strategic defense. We have neither.
The Soviets have both.

Herein lies grave danger with no answer in sight except SDI, and SDI deployed.

Lt. General Daniel O. Graham was formerly Deputy Director of Central Intelligence and Director of
Defense Intelligence. He retired from the military in 1976.
























SWORD, NOT SHIELD
continued from Page 1

defensive attacks against Soviet missiles
in space on their way to U.S. targets.

Most surface targets could be
shielded, placed underground, or other-
wise hardened to a very high degree
against a space-based offense, and
probably could be protected to a degree
that would require laser power beyond
the inherent capability of space-based or
redirected weapons.

Concern about offensive attacks by
ground-based laser beams, which are
reflected and directed by space-based
-mirrors to targets on the ground, fails to
consider that the mirrors themselves
would have to be made sufficiently reflec-
tive to withstand the laser effects. But if
mirrors could be developed to reflect
high-energy laser beams without
damage, then as a countermeasure,
protective reflector mirrors could be
placed on the ground as passive defenses
to deflect laser beams away from high
priority land-based targets.

Even if SDI weapons had some offen-
sive capability against stationary Soviet
targets on the ground, it would be of
limited future value. Moscow has given
high priority to both defensive and offen-
sive mobile weapons systems, thereby
reducing their vulnerability to attack.
The Soviet SS-24 and SS-25 ICBMs are
both mobile and difficult to target and
track and there is some suspicion that

even many fixed Soviet ICBM silos are
empty and the missiles themselves are
dispersed and hidden throughout the
vastness of the Soviet land mass.

The use in space of Kinetic energy
weapons to attack Soviet surface-based
strategic targets is neither militarily nor
economically effective. Kinetic energy
weapons designed to be launched from
platforms in space against targets on
earth would require enormous and cost-
ly space-launch payloads to get all that
equipment into orbit. Moreover, the
weapons would suffer major problems on
re-entering the earth’s atmosphere.
Even if designed to prevent burn-up
upon re-entry, they would still have to
contend with the problem of serious air
drag and deteriorating accuracy. In ad-
dition, the terminal guidance system
being considered for advanced U.S.
strategic missile systems could not be ap-
plied to small spaced-based offensive
kinetic energy weapons nor would they
be sufficiently effective to produce any-
thing approaching a credible alternative
to nuclear-armed ballistic missiles.

It is simply untrue that offensive
kinetic energy weapons could be
developed and deployed in space
clandestinely as part of the SDI program.
There are fundamental differences be-
tween the development and testing of
kinetic energy offensive and defensive
systems, involving different radars and
sensors and different targeting and at-

mosphere penetration requirements.
There is no way that an offensive space-
based system could be deployed under
the aegis of a defensive system. It is also
incomprehensible that any U.S. ad-
ministration would try to deploy a
“covert” strategic offensive capability
under the guise of a defensive one and
close to impossible to carry out such a
subterfuge in the open American society
without Congress or the press learning
about it, at least in peacetime.

Heritage concludes that assertions by
Moscow and some American critics of
SDI that the SDI program may have
strategic offensive applications have
been neither accurate nor objective.

The attempt to label SDI as offensive
was compared to the attacks made
against the development of the neutron
bomb a decade ago. Many of the leading
foes of that weapon have re-emerged as
outspoken opponents of SDI, using
similar arguments — arguments which
closely match the positions of the Soviet
Union.

These SDI opponents previously had
put forth almost every conceivable
reason why SDI defenses would not work
while at the same time arguing that, if
strategic defenses did work, they would
dangerously destabilize the strategic
balance. Now that it has become clear
that SDI indeed is technically feasible,
these same SDI opponents appear to
claim that SDI technology is so highly
feasible that it holds great offensive
potential.
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THE WHITE HOUSE

WASHINGTON

February 25, 1988

MEMORANDUM FOR REBECCA RANGE
FROM: MAX GREEN e

SUBJECT : SDI events

We are fast approaching the fifth anniversary of the SDI program,
the date being on March 23rd, only a month away.

It is highly advisable that we give the program the recognition
that its achievemgnts and promise deserve. Failure to do so
will convey the inaccurate impression that the President's
commitment to the program and the concept it represents is
weakening. This would be a particularly unfortunate signal to
send at this time, when, the program is under attack on the Hill,.
Conversely, renewed Presidential support for the program,
starting now and running throughout the year, will ensure that
the future of the program will be a debated issue in the upcoming
Presidential campaign and increase the possibility that SDI will
be one of the President's permanent legacies.

We propose the following program of events for the next two
months:

1. SDI speech to IFPA on March 14th (approved).

2. On March 23rd, a release of a Presidential Statement on the
program.

3. Saturday radio address about SDI, preferably March 19.

4. Room 450 Presidential event for young government and private

sector scientists involved in SDI research. This has been
approved in principle and should be scheduled for early
April for maximum effect. The President's remarks to the

group might highlight SDI spin-offs as well as key policy
points.

NSC (Steiner) has.reviewed and concurs.






SCHEDULE PROPOSAL

TO:

FROM:

REQUEST:

PURPOSE:

BACKGROUND:

PREVIOUS
PARTICIPATION:

DATE AND TIME:

LOCATION:

PARTICIPANTS:

0723

THE WHITE HOU E;;M

WASHINGTO@, ﬁw}ﬂ

FREDERICK J. RYAN, JR.,
Pres tial A tments andk% edulingﬁ
REBECCA RANGEQ;Deput Assistant to the L//'
President and Director of the Office of>

Public Liaison g&nﬁ////
PAUL SCHOTT STEVENSY, Special Assistant to the

President and Executive Secretary for the
National Security Council

Presidential Participation in ADPA SDI
Technical Achievements Program

To commemorate the 5th anniversary of SDI and
to honor outstanding technical achievements
in the program.

The American Defense Preparedness Association
(ADPA) , with more than 40,000 members, more
than 1,000 corporate members and over 50
chapters, is one of the staunchest supporters
of the President's SDI program. In addition
to their public emphasis on SDI technical
achievements, ADPA produced an excellent film
on SDI last year which the President v1ewed
and appreciated.

We have been unable to date to arrange

direct Presidential participation in any of
ADPA's SDI activities. We feel it is
appropriate now to recognize ADPA for their
educational efforts on SDI, and we believe
the March 8 event offers the best opportunity
for the President to highlight the 5th
anniversary of his program.

March 8, 1988; 8:00 p.m.
DURATION: 15 minutes

Washington Hilton Hotel

The President, the Secretary of Defense, SDIO
Director Abrahamson, ADPA President Lawrence
F. Skibbie .



OUTLINE OF EVENTS:

REMARKS REQUIRED:
MEDIA:
RECOMMENDED BY:

OPPOSED BY:

2

President addresses Awards Dinner at
Washington Hilton. ADPA is flexible on
timing. President does not have to stay for
awards or dinner.

Note: Alternatively, the President could
briefly drop-by one of the other events in
the achievements program, on March 7 or 8.
Keynote address on SDI. Text to be provided.
Open

NSC, OPL, OSD, SDIO

None
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Jpé, october 22, 1987 L2057/
2:30 p.m. 7N
NLLIE

ING: STATEMENT FOR NEW _DOCUMENTARY. ON.SDI- 7/ /f 4

e FRIDAY, OCTOBER 23, 1987 ﬁ/:&f?/ﬁ/

Good evening, ladies and gentlemen: I am sorry that I could

\\\.\_.«

not be with you personally this evening, but I did want to extend
my greetings to those of you who are attending tonight's "sneak
preview" of one of the most important -- and informative --
documentaries ever made.

You know, I've attended more than a few "sneak previews” in
my time, but few have dealt with a subject as critical as the one
addressed in tonight's film: the Strategic Defense Initiative,

Just a few days ago, I had a chance to preview the film for
myself. Now like anvbody who's been in the busineés, I've always
been wary of film reviews, but in this case I'd like to make an
exception. I think "SDI: A Prospect for Peace" deserves four
stars. It's an original, accurate, and informative film that is
meant to educate the American public on one of the leading
national security issues of our time. And I think it succeeds in
what it sets out to do.

The Strategic Defense Initiative is a cornerstone of our
national security policy; it must continue as a top priority. We
are now embarked upon an ambitious but feasible effort designed
to defend the U.S. and our allies against the threat of ballistic
missile attack. If we can achieve a workable system of defense
against these missiles -- a system that deters by protecting
lives instead of threatening to avenge them -- I believe it will

stand &s a major contribution to our goals of world peace and
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freedom. It will become a lever to get the Soviets to reduce,
and to keep reducing, offensive arsenals. &and it will be our
insurance protecting us against Soviet violation of any new
agreements.

But the fact is that most people are unfamiliar with what
S.D.I. really is. That is why I believe a documentary of this
tvpe is absolutely essential. "S.D.I.: A Prospect for Peace"

-

seeks to educate the American public concerning the true facts of

that debate. The more we deal in facts -- and the less we simply
use political rhetoric -- the more rational will be our decisions
on S.D.T.

That is why I congratulate the producers of this £f£ilm, the
American Defense Preparedness Association, on this excellent
documentary. A.D.P.A. takes seriously its long history as one of
the Nation's leading defense educational organizations. This
cocumentary marks an excellent achievement by A.D.P.A. but, even
more significant, it is important for all our citizens, for theyv
will finally have an opportunity to understand what the S.D.I.
debate is all about.

I hope vou will enjoy the film. I know I did. Thank you

and good night.
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WHITE HOUSE STAFFING MEMORANDUM

pare: _ /17/88 ACTION/CONCURRENCE/COMMENTDUEBY: 00 Pm today

RADIO TALK: SDI'S FIFTH ANNIVERSARY AND CENTRAL AMERICA

SUBJECT:

ACTION FYI ACTIQN FYI
VICE PRESIDENT O GRISCOM JN O
BAKER O ( HOBBS o o
DUBERSTEIN 0 l HOOLEY o o
MILLER - OMB J O KNG o o
BALL J O POWELL J a
BAUER o O RANP_J =]
CRIBB O O  RISQUE ‘ J o
CRIPPEN Op O  RYAN o o
CULVAHOUSE { O SPRINKEL o o
DAWSON P és TUTTLE o o
DONATELLI / o, oMY O {
FITZWATER o { GRAHAM J |

REMARKS:

Please provide any comments directly to Tony Dolan by 4:00 this
afternoon, with an info copy to my office. Thanks.

RESPONSE:

Rhett Dawson
Ext. 2702
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March 17, 1988
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PRESIDENTIAL RADIO TALK: SDI’s FIFTH ANNIVERSARY AND .,

CENTRAL AMERICA ., w1 {7 R1LF~
SATURDAY, MARCH-1%''"1988

My fellow Americans: There was a nice celebration of
St. Patrick’s Day up on Capitol Hill this week; but believe me
that wasn’t the on;y reason Congress knew I had my Irish up; On
two issues vital to our national security, I had some stern words
for some of our lawmakers.

The first has to do with the safety of our hemisphere. Back
in the early 1980’s some in Congress were saying the prospects
for democracy in Central America were bleak and we would do
little to prevent Marxist dictatorships there. But after much
opposition and by only a few votes, Congress finally passed our
Administration’s economic and military aid proéram and today the
countries of Costa Rica, El Salvador, Honduras, Guatemala are
solidly democratic; indeed, tomorrow, El1 Salvador, the nation
some in Congress were gloomiest about, will host congressional
and municipal elections, just one more sign of successful
democratic reform in that nation and region.

However, in one Central American hation, Nicaragua, the
cause of freedom is in grave peril. Up until the end of last
month, the United States ﬁad been aiding the freedom fighters who
have been trying to restore democracy by resisting the regime of
the Soviet-backed Sandinista Communists. However, just as the
heroic efforts of the democratic resistance has forced the

Communists to cut back on their aggression abroad and to make
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peace promises, thé Congress, in a close vote, decided to cut off
aid to the freedom fighters.

And since the Congress turned its back on those fighting for
freedom in Nicaragua, the Communist dictators have done exactly
as we predicted. 1Instead of "giving peace a chance," the aid
cutoff is giving the Communist dictators a chance, a chance they
long hoped for, a chance to smash their opponents. They have
hardened their negotiating position; they have fired the
mediator; they have sent mobs of thugs against peaceful
opposition groups. And now, instead of negotiating for a
cease-fire, they have launched a major military assault on the
weakened contras -- invading Honduras in the process.

Now from the beginning our Central American policy has been
designed to prevent another Cuba there; and the whole point has
been designed to let people of Nicaragua win back their freedom
and their independence from the Soviet Union on their own -- to
do this without having to commit American military personnel.

Now as I say because of Congress’ aid cutoff last month, the
Sandinistas have invaded Honduras and on the request of President
Ascona, I have had to send some American military units to the
scene. This is a tragedy; and the blame can be laid squarely at
the feet of Congress.

It’s time for our Congress to wake up, the freedom fighters
need arms to defend themselves, not bandages. If we betray thenm
now, it will not only eventually lead to a national security
crisis of the first order, it will compromise one of the most

disgraceful and shameful events in the history of the United



States Congress. I am doing all in my power to prevent this and
to get the Congress to provide vital humanitarian and military
assistance to the freedom fighters.

Now another vital security matter where the Congress has not
been doing its job has involved our plan for a strategic shield
against nuclear missiles. This week marked the Fifth Anniversary
of my call for just such a Strategic Defense Initiative or
S.D.I. and I took the occasion to note that Soviets have been
making alarming progress on their own S.D.I. program in the last
few years. Indeed, I suggested that the Soviets have moved so
quickly they may be positioning themselves for ‘a breakout from
the restrictions of the A.B.M. treaty which prohibits a massive
deployment of such a system.

However, at the very moment when the Soviets are stepping up
their efforts Congress has been cutting back ours. Every year
Congress has cut the S.D.I. budget. We are now 1 to 2 years
behind schedule. And this despite the fact the actual
S.D.I. program is progressing féstef than we expected in
technical matters like intercepting an attacker’s ballistic
missile or the sensors that are the eyes and ears of such a
system.

But our scientists must have Congress’ support. Polls show
the American people are troubled that today we have no defense,
none at all, against a ballistic missile attack. And that’s what
S.D.I. is about.

So, I can’t think then of two more vital national security

issues than these: preventing the establishment of a Soviet



beachhead in Central America and erecting a defense shield that
will eliminate the nuclear terror that has so overshadowed the
post-war era. I need your help on both because some in Congress
are taking dangerous risks with America’s national security.

Until next week, thanks for listening and God bless you.
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THE WHITE HOUSE

WASHINGTON

March 17, 1988

MEMORANDUM FOR REBECCA RANGE

FROM: MAX GREEN A Ay

SUBJECT: Young Scientists Schedule Proposal

Enclosed is a copy of the original schedule proposal for a

Presidential speech to young SDI scientists. It is my

recollection that the proposal was approved in principal, but
never scheduled.

I will get a slightly revised proposal over to you as soon as
possible.
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WASHINGTON

SCHEDULE PROPOSAL July 29, 1986
TO: ~ FRED RYAN

FROM: PAT BUCHANAN

REQUEST: Presidential Address to Young SDI Scientists
PURPOSE: To meet with young scientists whose research

and skills will impact the future of SDI.

and scientists what the Manhattan and Appgollo
Projects were to previous generations o
scientists - a rare opportunity to be part of
an historic scientific epic.

BACKGROUND : SDI is to this generation of yound physi;}éts

There are thousands of scientists and
technicians working on SDI research. These
individuals represent an elite group of the
finest scientific minds to come out of our
colleges and universities.

An event specifically for young SDI
scientists would provide inspiration to a
whole generation of future scientists and
instill pride of association with the SDI
project in those who are dedicating their
emerging careers to it. It would draw

qublic attention to the importance of
comprehensive SDI research versus a terminal
program and give the President a "high road"
opportunity to echo future, high tech, SDI
and defense themes.

DATE: Fall, TBD

DURATION: 30 minutes

LOCATION: / East Room

PARTICIPANTS: Approximately 200 young SDI scientists, TBD
with NSC.

OUTLINE OF EVENT: The President would follow senior

Administration spokesmen in an "SDI Briefing"
and offer remarks.



REMARKS REQUIRED: Prepared speech.

MEDIA COVERAGE: TBD -
bfy}

RECOMMENDED BY: [:j } )ANSC

PROJECT OFFICER: Tom Gibson



NATIONAL SECURITY COUNCIL
WASHINGTON. D C. 20506 5355

July 23, 1986

ACTION

MEMORANDUM FOR JOHN M. POINDEXTER

FROM: {; EVE STEINER/wxﬁ%"geng
SUBJECT: SDI Public Affairs Program

At Tab I for your signature is a response to Pat Buchanan giving
NSC concurrence with the White House communications plan on SDI,
which has been developed as a cooperative effort by Pat's staff
and ourselves. As we have indicated to you, this is just the
start of a long term intensive effort to step up our public
diplomacy on SDI. Pat's people are working closely with us, and

we are providing the interface with the interagency SDI
community.

Pat's memo and the plan are at Tab II. At Tab III are the White
House Talking Points developed by Tom Gibson and ourselves. )

RECOMMENDATION

That you send the memo at Tab I to Pat Buchanan.

Approve Disapprove

SLS i?ob Linhard and Paul Hanley concur.

Attachments
Tab I Memo to Buchanan
Tab I1 BRuchanan's Memo and Plan

Tab III White House Talking Points
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WASHINGTON

MEMORANDUM FOR PAT BUCHANAN
FROM: JOHN M. POINDEXTER

SUBJECT: SDI Public Affairs Program

In response to your memo of July 14, the proposed public
promotion plan on SDI has our enthusiastic concurrence. My staff
members have briefed me on the work which your staff is doing in

support of SDI. They are particularly appreciative of the work
being done by Tom Gibson and members of his office.

The public promotion plan and the new White House Talking Points

on SDI are just two examples of the collaborative effort between
our staffs. I am delighted that this close connection has been
established on SDI and look forward to seeing implementation of
the rest of the plan. Needless to say, we will also need to
revise and up-date the plan as events proceed.
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July 14, 1986 -

MEMORANDUM FOR JOHN POINDEXTER

FROM: PAT BUCHANAN&?

SUBJECT: SDI Promotion

Attached is a conceptual plan for an ongoing advocacy program for
SDI. Members of my staff have met with Steve Steiner and Will
Toby to put these items together. It would be useful to have

NSC review/concurrence. This paper would subsequently be refined

to reflect NSC views and offered to the Chief of Staff for long
term scheduling purposes.

Thanks very much.



Revised Draft 7/14 - PA/NSC

WHITE HOUSE COMMUNICATIONS INITIATIVE ON SDI

OBJECTIVES -

To continue building popular consensus to support the
President's Strategic Defense Initiative;

2. to maintain required funding levels for research;
3. to prevent a scaling back in research to confine effort to
a terminal defense program rather than the comprehensive
investigation of defenses which the President has clearly
identified as the goal of SDI research; and
4. to counter anticipated full scale Soviet arms control
propaganda campaign.
STRATEGY
\\ o Increase visibility of the President on SDI issues.
- Provide more information in non-technical language for
public and popular press.
I\ - Associate President with research progress through
appropriate events.
o Cultivate conceptual support of Congress, academics,
futurists, the business community and other constituencies.
o Aggressively pursue media "understanding” of the potential
of SDI as peace insurance.
THEMES

o what SDI is:

1. a response to the combination of ongoing Soviet
strategic offensive and defensive programs;
2. research, pure and simple. Taps the finest scientific

minds to explore and expand the technology, and test
out what is possible;



(What SDI is, cont'd)

3. an enhancement to U.S. and Allied security;

the responsible, moral solution to the nuclear arms

race by finding a way to deter aggression through
defenses which threaten no one;

5. the means to fulfill our ultimate objective of
rendering nuclear weapons obsolete by underwriting the
integrity of agreements controlling offensive arms; and

an invigoration to the scientific community that will
also yield new commercial technologies.

o What SDI is not:

1. a tool of war: it is a way to defend against missiles,
protect populations and insure against war;

a "quick fix" effort to ensure a hasty strategic
defense only for ground based missiles; rather, an
investigation into the potential of all technologies to
determine the best possible strategic defense for

the American people, our Allies and ultimately the
- entire world; and

3. a U.S. conceived effort to militarize space.

TIMING

Begin some efforts immediately and continue through congressional
activity on SDI appropriations (scheduled befcre August recess,
although not probable). Thereafter, continued moderate activity,
with emphasis on placing information in the popular press and
influencing potential opinion leaders ("multipliers").

NOTE: Planning "weeks" do not necessarily occur consecutively.




wWeek 1

o) Saturday Radio Address on SDI.

o Mailing to media/supporters/spokesmen on budget points, the
President's basic policy statement on SDI and information on
Soviet strategic defense programs.

©0 - Saturday Radio Address converted to a column and mailed to
small dailies and weeklies,

Week 2

o RR receives new DOD publication on research/technology.

o) Press briefing and mailings on research/technology.

o Room 450 event.

o) Talking Points, Issue Briefs, Speech inserts on research
progress.

week 3

o} RR luncheon with scientific media. 1Include Poindexter,
Shultz, Weinberger, Abrahamson, Regan, Buchanan.

o Room 450 event.

week 4

o RR visits site with appropriate visuals.

(o} Room 450 event.

wWeek 5

o Report on SDI Soviet Propaganda.

o Talking Points/Issue Briefs on Soviet Propaganda.

o Room 450 event,

weeks 6-12

o Fall report on strategic picture.

o] RR by-line article in popular press on SDI.

RR meets with selected young physicists who are working on
promising SDI technologies.





