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Chapter 10

Alternatives R&D Programs

INTRODUCTION

In previous chapters, this report has ad-
dressed the potential contributions and liabili-
ties of ballistic missile defenses, and it has
primarily discussed the long-term issues as-
sociated with developing and deploying BMD.
However, technologies now within the state
of the art are capable of providing only limited
BMD capability. More effective BMD sys-
tems cannot be developed without further re-
search and technology development.

This chapter discusses research programs
to investigate the possibilities for acquiring
more advanced BMD systems. It presents a
number of different potential strategies for
pursuing BMD research, describes some char-
acteristics by which alternative R&D pro-
grams can be compared, and outlines some of
the issues Congress must face in the near-
term.

There is general agreement that BMD tech-
nologies merit investigation. Support for BMD
research, however, does not necessarily imply
support for the Strategic Defense Initiative
(SDI). Possible BMD research programs can dif-
fer greatly from the SDI in emphasis, direction,
and level of effort. Moreover, research programs
having different perceived and intended pur-
poses—even if they have similar technical con-
tent—can have very different consequences.

Decisions to be made by Congress in the
very near future and in the years to come will
have a major impact in ratifying, or in re-
directing, major changes which the Reagan
Administration has initiated in the U.S. BMD
research program. These changes include:

● Urgency: Research under the SD I is in-
tended to proceed at a “technology-lim-
ited’ pace to permit an informed decision
to be made at the earliest possible date
on whether to enter full-scale engineering
development. Proceeding past that point

would clearly be inconsistent with ABM
Treaty constraints. The pre-SDI program
had no such mandate for an early decision
on maintaining the ABM Treaty.
Visibility: The SDI has much higher visi-
bility, and a much higher level of Presi-
dential attention, than the previous
program of research in BMD-relevant
technologies. The decision to spotlight
BMD has already been made, and its con-
sequences are already being felt. These
consequences certainly include a decision
by the Soviets to at least explore their op-
tions to respond to the increased probabil-
ity of a U.S. BMD deployment.
Direction: Under the SDI, emphasis has
shifted away from fairly mature technol-
ogies, which generally include use of nu-
clear interceptors, towards nonnuclear
defenses which would use much more
speculative but potentially more effective
technologies.
Budget: Over the next decade, much more
is proposed to be spent on ballistic mis-
sile defense research than would have
been allocated in the absence of the SDI.
Large budget increases start with the
$3,722 million fiscal year 1986 request,
which is almost four times the fiscal year
1984 total and is more than twice what
would have been spent within the Depart-
ment of Defense in fiscal year 1986 under
the pre-SDI budget. Subsequent increases
proposed for the SDI are even greater,
and by fiscal year 1990 are projected to
reach a level over eight times the fiscal
year 1984 total.
Arms Control Policy: Instead of the pre-
SDI approach of seeking deep reductions
of offensive forces along with mainte-
nance of the ABM Treaty ban on defenses
against ballistic missiles, current arms
control policy seeks “greatly reduced
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levels of nuclear arms and an enhanced
ability to deter war based upon an increas-
ing contribution of non-nuclear defenses
against offensive nuclear arms.”1

BMD R&D Opt ions

Near-term decisions by Congress will deter-
mine our approach to BMD research. These
near-term decisions will not completely deter-
mine our longer term policy approach, in part
because many factors influencing long-term
policy are not under our direct control (e.g.,
Soviet activities and U.S. progress in technol-
ogy development). However, decisions made
in the short term can significantly affect, or
rule out, options for long-term policy. The re-
search options discussed below correspond
roughly to the long-run policy approaches dis-
cussed in chapter 9, as is shown in table 10-1.

Different approaches that can be taken to-
wards ballistic missile defense research proceed

IQuoted from “The U.S. Strategic Concept, ” enunciated by
Paul Nitze in “The Objectives of Arms Control, ” address be-
fore the International Institute of Strategic Studies, London,
Mar. 28, 1985. (Emphasis added.)

from different sets of basic assumptions about
the value and feasibility of BMD and from
differing assessments of the consequences of
pursuing BMD research. Three such approaches
can be distinguished and are presented below.
These approaches differ primarily in empha-
sis and urgency, rather than in which technol-
ogies are to be studied. Most BMD-relevant
technologies would be investigated, at some
level, in all three.

The first approach is the SDI as proposed
by the Reagan Administration. The second
approach would proceed to BMD deployment
faster than the SD I would be able to, and the
third approach would conduct BMD research
and development at a slower rate than the
SDI. Each of the last two approaches is
further broken down into two suboptions
which differ in the emphasis given to existing
versus near-term technologies (in the second
approach) or near-term versus far-term tech-
nologies (in the third). The five research sub-
options are defined as follows:

1. SDI approach: Vigorously investigate
advanced BMD technologies with the

Table 10.1 .—Correlation Between the Near-Term Research Approaches Discussed in This Chapter and the Longer-
Term Policy Approaches Discussed in Chapter 9

Long-term policy approach (ch. 9)

Near-term R&D
. . —. .-

approach (ch. 10) SDI Early deployment

1. SDI . . . . . . . . . . . . . . Compatible Must add near- -

term deployment

Intermediate Non-BMD,
deployment Silo defense arms control

Must commit to Eventually EventualIy
deployment becomes becomes

incompatible incompatible

2a. Early deployment, . . Not very Compatible
compatible

2b. Intermediate
deployment . . . . . . .Conditionally Need to add near-

compatible (see term deployment
note b below)

3a. Funding-limited . . . . Would delay but Incompatible
not rule out

3b. Combination . . . . . . . Would delay but Incompatible
not rule out

Compatible but (see note a below) Incompatible
not optimal

Compatible (see note a below) Incompatible

Incompatible Eventually Compatible
becomes
incompatible

Incompatible Compatible Compatible

aBoth early development and intermediate deployment R&D approaches might be compatible with a “silo defense” long-term policy approach, since defending hardened

targets such as missile silos, a technically easier task than defending other types of target, could probably be Implemented earlier than other types of BMD. However,
to the extent that the early and intermediate deployment R&D approaches are Intended to support widespread area defenses, probably including boost-phase weapons,
those R&D approaches may be incompatible with the “silo defense” policy approach in which defenses would be limited to specific sites, and where the appearance
that nationwide area defenses were being implemented would be avoided.

bIf the technologies slated for initial deployments in the "intermediate term” research approach cannot be successfully developed, or If their development triggers

offensive countermeasures which render the defense largely Ineffective, pursuit of the long-term “SDI” policy approach would be greatly complicated or prevented
Successful deployment of intermediate term technologies, on the other hand, could then be followed by pursuit of more capable BMD technologies and would be
compatible with the goals of the Iong term SDI policy approach This path would take longer and would cost more than pursuit of the “SDI" research approach from
the beginning, which would not necessarily Include deployments in the intermediate term



2a.

2b.

3a.

intent to decide in the early 1990s on
whether or not to enter full-scale engi-
neering development and subsequent de-
ployment. This approach assumes that
while technology now within the state
of the art is not good enough to be worth
deploying, the long-term potential of
advanced BMD technologies is suffi-
ciently promising that a “technology-
limited” (i.e., not constrained by lack of
funds) effort is warranted to develop
that potential. It also assumes that if
successfully developed, such technol-
ogies could make possible a national
security regime (weapon systems and
arms control) preferable to the current
one and to other alternatives.
Early deployment approach: Emphasize
early and incremental deployment of
currently available BMD technology.
This approach places high strategic
value on the modest levels of defensive
capability which can probably be ob-
tained with existing technology. Al-
though the ABM Treaty permits the
United States to defend some ICBMs
with a single, highly constrained defen-
sive deployment, most early deployment
proposals go well beyond these con-
straints and could not be pursued under
the existing treaty regime.
Intermediate deployment approach: Em-
phasize research on BMD technologies
which are beyond the present state of
the art, but which, unlike many SDI
technologies, might be applicable to de-
ployments in the early to mid-1990s.
This approach assumes that investiga-
tion of longer run technologies should
not delay deployments in the nearer
term.
Funding-limited approach: Investigate
advanced BMD technologies at a fund-
ing level well below that requested for
the SDI and with a much reduced sense
of urgency. Like the SDI, this approach
would focus mainly on advanced tech-
nologies that may make a highly capa-
ble defense possible. Unlike the SDI,
however, it does not assume that we will
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3b.

know in a few years whether we can
achieve that goal. The program would
not aim towards facilitating a develop-
ment decision at a particular time, nor
would it include tests or demonstrations
which would raise questions of com-
pliance with the ABM Treaty.
Combination approach: Balance research
in advanced B-MD technologies with the
development of near-term deployment
options which would include “tradi-
tional” BMD technologies (nuclear-
armed, radar-guided interceptors) of the
sort specifically mentioned in the ABM
Treaty. This program, conducted at a
funding level well below that requested
for the SDI, would aim to deter Soviet
abandonment of the ABM Treaty, to
hedge against future Soviet BMD devel-
opments, to prevent technological sur-
prise, and to investigate the long-term
potential of advanced BMD technol-
ogies. Like the funding-limited approach,
it would not include demonstrations or
development work which would raise
questions of compliance with the ABM
Treaty.

These research options will be described and
discussed in detail later in this chapter.

Hedges Against Near-Term Soviet
ABM Treaty Breakout

One of the functions of a U.S. BMD research
program is to deter or respond to a near-term
Soviet ABM Treaty “breakout” (sudden ini-
tiation of nationwide BMD deployments) or
“creepout” (gradual implementation of nation-
wide BMD capability without overt Treaty
abrogation). A U.S. response to either of these
actions would most likely consist of deploy-
ment of a near-term U.S. defense, deployment
of offensive countermeasures which would en-
sure that our strategic forces could penetrate
Soviet defenses, or some combination of the
two.

Near-Term U.S. Defensive Deployment

The SDi approach has largely discontinued
investigation of “traditional” BMD technol-



ogies in favor of nonnuclear technologies
which would make intercepts at altitudes high
enough to protect soft targets as well as hard-
ened ones.2 Although protecting soft targets
with nonnuclear interceptors is technically
much more demanding than defending only
hardened targets with nuclear interceptors, ad-
vocates of the SD I approach are confident that
the technical requirements can be attained
within a few years if required. In principle,
“traditional” BMD technologies could be re-
stored to the SDI as a hedge against inability
to develop other near-term defensive options.
However, doing so would require reevaluating
SDI's emphasis on nonnuclear technologies,
and it would also require additional funds if
work on other BMD technologies were not to
be impeded.

The early deployment and intermediate de-
ployment approaches would not wait for a
Soviet breakout before deploying defenses.
Different versions of these approaches would
stress differently the deployment of “tradi-
tional” BMD technologies as opposed to non-
nuclear ones which have yet to be demon-
strated but are nevertheless thought by some
to be capable of providing high-confidence de-
ployment options.

The funding-limited approach would deem-
phasize near-term defensive deployments, con-
centrating on longer term research which
could lead to a highly capable defense. It
stresses offensive countermeasures (see be-
low), rather than near-term defensive counter-
deployments, to respond to near-term Soviet
breakout. The combination approach would be
intended to deter a near-term Soviet breakout
by putting more emphasis on improving our
ability to deploy a near-term U.S. defense, in
addition to developing offensive countermeas-
ures. This approach would pursue research and
development of “traditional” BMD technol-
ogies (within ABM Treaty constraints) to elim-
inate the technical risks of depending on yet-

‘Even if a defensive interceptor does not use a nuclear war-
head, a nuclear explosion can result if the attacking warhead
is salvage-fused to detonate when intercepted. Therefore, non-
nuclear interceptors (as well as nuclear ones) must intercept at
high altitude if soft targets are to be defended.

to-be demonstrated near-term defensive tech-
nologies.

Offensive Countermeasures

The U.S. response to Soviet breakout need
not be limited to defense. Offensive counter-
measures intended to penetrate, counter, or
evade Soviet defenses are at least as important
in deterring or responding to a Soviet defensive
deployment as U.S. defensive options are. Offen-
sive countermeasure research would accom-
pany any of the BMD research options above.

The U.S. program responsible at present for
developing offensive BMD countermeasures
is the Air Force’s Advanced Strategic Missiles
Systems (ASMS) Program.’ These counter-
measures include maneuvering reentry vehi-
cles, which evade terminal BMD interceptors
by flying unpredictable trajectories, and other
penetration aids which would help U.S. war-
heads defeat Soviet defenses. According to the
fiscal year 1982 Arms Control Impact State-
ment on the ASMS Program,

Maneuverable re-entry vehicle (MaRV) and
penetration aid R&D is expected to provide
a high-confidence, low-risk option for timely
deployment on current or future ballistic mis-
sile systems if needed to offset improved rap-
idly deployable nationwide Soviet ABM
defenses (which would violate the ABM
Treaty).

* * *
The present MaRV and penetration aids

programs are a hedge against the possibility
of such a situation . . .4

3The U.S. capability to penetrate existing Soviet defenses was
not mentioned in the White House January 1985 pamphlet on
The President Strategic Defense Initiatitve. That pamphlet
asserts that the Soviets will be able to deploy a nationwide
ABM defense system within the next 10 years. Should they
decide to do so, it continues, “deterrence would collapse, and
we would have no choices between surrender and suicide’” (p. 4).

Although any defense deployable by the Soviets in the next
10 years would certainly complicate U.S. targeting, the avail-
able offensive countermeasures technologies make it extremely
unlikely that we could be forced to choose between 4 ‘surrender
and suicide. ”

‘Fiscal Year 1982 Arms Control Itnpact Statements, State-
ments Submitted to the Congress b~’ the President Pursuant
to Section 36 of the Arms Control and Disarmament Act,
printed for the use of the Committee on Foreign Affairs and
Foreign Relations of the House of Representatives and Senate
respectively, Joint Committee Print, 72-434 (), LJ .S. Govern-
ment Printing Office, Washington, DC, February 1981, p. 28.
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Such offensive countermeasures, of course,
would no longer be required were the United
States to agree to eliminate its offensive ar-
senal. However, defenses good enough to per-
mit eliminating offensive nuclear forces are
not envisioned for the foreseeable future, even
by proponents of strategic defense.5

In addition to providing the United States
with options to respond to Soviet defenses, in-
vestigation of potential offensive counter-
measures to BMD systems must also be an
integral portion of our own defensive research.
Defensive technologies which can be shown to
be easily countered will not be as promising
as those for which countermeasures cannot be
found so readily.

Offensive countermeasure research options
differ in their choice of which defense technol-
ogies are to be countered and in how far coun-
termeasure and penetration aid research
should be taken into advanced development,
production, and deployment. Unlike defensive
research, there are no treaty constraints ban-
ning testing and development of offensive
countermeasures. 6

Soviet BMD Research and
Comparison With U.S.

“Traditional” BMD Technologies

The United States and the Soviet Union
have conducted research and development
activities in BMD both before and after the
— —

‘When asked by Senator Sam Nunn whether they could (‘en-
vision our having a [defensive] system that would avoid the ne-
cessity of deploying our offensive forces, ” Reagan Administra-
tion officials Dr. Robert Cooper (Director of the Defense
Advanced Research Projects Agency), Dr. Richard DeLauer
(Under Secretary of Defense for Research and Engineering), and
Dr. Fred Ikle (Under Secretary of Defense for Policy) responded
negatively. They held out the hope that such a condition might
someday be achieved, but said that at present there can only
be an “optimistic view that that will be possible at some time
in the future. ”

— “Hearings Before the Committee on Armed Services,
United States Senate, on Department of Defense Authoriza-
tion for Appropriations for Fiscal Year 1985, ” S. Hrg. 98-724,
Part 6, Strategic Defense Initiative, Mar, 8, 1984, pp. 2924-2925
and 2939.

‘However, testing offensive countermeasures which involved
nuclear detonations in the atmosphere or in space would vio-
late the Limited Test Ban Treaty and possibly the Outer Space
Treaty.

ABM Treaty was signed. Each has acquired
considerable experience with “traditional”
BMD technologies, such as the nuclear-armed,
radar-guided interceptors of the sort specifi-
cally mentioned in the ABM Treaty. However,
although the state of Soviet “traditional” BMD
technology probably does not exceed our own,
the Soviets are almost certainly better posi-
tioned in the near-term to deploy a limited-
capability ballistic missile defense system than
we are.

The Soviets have deployed and maintained
an ABM system around Moscow utilizing
“traditional” BMD technologies. They have
also extensively upgraded and modernized
that system. Ever since the United States
decided that its own similar system was not
effective enough to justify maintaining it, the
Moscow ABM has been the world’s only oper-
ational ABM system.

In addition to the Moscow system permitted
under the ABM Treaty, the Soviets have built
a large radar in Siberia which violates the
siting restrictions on such radars in the ABM
Treaty. Furthermore, according to the DOD
publication Soviet Military Power, 1985, the
Soviets are “developing a rapidly deployable
ABM system to protect important target
areas in the U.S.S.R. That report concludes
that “the aggregate of [their] ABM and ABM-
related activities suggests that the U.S.S.R.
may be preparing an ABM defense of its
national territory. ’ CIA officials, however,
have testified before Congress that they have
not judged it likely that the Soviets would in
fact move to such a deployment in the near
term. 8 They point out that while the Soviets
could expand their presently limited ABM
system by the early 1990s,

In contemplating such a deployment . . .
[they] will have to weigh the military ad-
vantages they would see in such defenses
against the disadvantages of such a move,

“130th  quo tes  f rom Sot’iet  Militm~’ Pow-er, 198,5, p. 48.
‘Tes t imony of  Nat iona l  In te l l igence  of f icer  I.awrcncc  K,

Gershwin before a joint session of the Subcommittee on Stra-
tegic and Theater Nuclear Forces of the Senate Armed Ser\’-
ices Committee and the Defense Subcommittee of the Senate
Commit tee  on  Appropr ia t ions ,  June  26 ,  1985.
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particularly the responses by the United
States and its Allies.9

Advanced Technologies

The Soviets are also undertaking a vigorous
research program in advanced BMD (laser and
particle beam) technologies. ’” It has been esti-
mated that the total Soviet effort in directed-
energy research is larger than that in the
United States. However, the quality of that
work is difficult to determine, and its signifi-
cance is therefore highly controversial. In large
part, we are limited to observing what goes
into their efforts (e.g., the amount of floor
space at various Soviet research laboratories,
the observable activity at test sites) and what
does not come out (e.g., absence or cessation
of publication on topics known to be under in-

‘Written testimony of Robert M. Gates and Lawrence K.
Gershwin, op. cit.

‘nSoviet Mifitary Power, 1985, U.S. Department of Defense,
pp. 43-44.

vestigation, indicating that the activity has
been classified).

In terms of basic technological capabilities,
however, the United States remains ahead of the
Soviet Union in key areas required for advanced
BMD systems, including sensors, signal proc-
essing, optics, microelectronics, computers,
and software. The United States is roughly
equivalent to the Soviets in other relevant
areas such as directed energy and power
sources. According to the Under Secretary of
Defense for Research and Engineering, the So-
viet Union does not surpass the United States
in any of the 20 “basic technologies that have
the greatest potential for significantly im-
proving military capabilities in the next 10 to
20 years.’’”

. . —
“The FY 1986 Department of Defense Program for Research,

Development, and Acquisition, Statement by the Under Sec-
retary of Defense, Research and Engineering, 99th Cong.,  1st
S%SS,,  1985, pp. 11-3 and 11-4.

ALTERNATIVE R&D PROGRAM DESCRIPTIONS

The alternative R&D program options pre-
sented in this chapter are described in terms
of basic rationales and objectives, rather than
in terms of which technologies would be inves-
tigated at what level. The overall effects of
conducting BMD research depend on much
more than the technical content of the research
program-a point which will be returned to be-
low in the section which describes “Political
Attributes” (p. 251).

Approach 1: The Strategic
Defense Initiative

The goal of the SDI is to advance the state
of the art of BMD-relevant technologies to the
point where an informed decision could be
made on whether to enter full-scale engineer-
ing development and subsequent deployment
of ballistic missile defenses. The program fo-
cuses on resolving those critical technological
issues on which a highly effective defense sys-
tem might rest but which at present are not
adequately understood.

The SDI is based on the “technology-lim-
ited” research plan formulated by the Defen-
sive Technologies Study Team (DTST), or
Fletcher Panel. It is therefore intended to
proceed as rapidly as possible, with further
progress waiting not for more money but for
previous results. Funding requests reached the
DTST technology-limited profile with the fis-
cal year 1986 request.12

The SDI research program is intended to
comply with all U.S. treaty obligations. How-
ever, tests that have been viewed as being am-
biguous with respect to treaty compliance are
proposed.13 At any rate, if the research is suc-
cessful, it would lead to systems for which de-
velopment and testing would clearly be incon-
sistent with ABM Treaty constraints.

In addition to developing key BMD technol-
ogies, SDI is directed by its charter to “pro-
tect U.S. options for near-term deployment of

12Report to Congress on the Strategic Defense Initiative, 1985;
p. 4.

‘gSee app. A.
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limited ballistic missile defenses. "14 These op-
tions are either to be implemented or held in
reserve as a hedge against Soviet defensive
breakout. SDI is also specifically instructed
to “place principal emphasis on technologies
involving nonnuclear intercept and destruc-
tion concepts. ” As a result, development of
“traditional” nuclear-armed, radar-guided in-
terceptor technologies has been almost com-
pletely discontinued. Research on nuclear di-
rected-energy weapons continues in order to
understand their potential and to hedge against
Soviet developments in that area.

SDI activities have been grouped into five
program elements: Surveillance, Acquisition,
Tracking, and Kill Assessment; Directed-
Energy Weapons; Kinetic-Energy Weapons;
Survivability, Lethality, and Key Technol-
ogies; and Systems Concepts/Battle Manage-
ment Technology (see box). Each program is
designed to advance the technology base, to
conduct demonstrations that experimentally
validate the technology, and to provide direc-
tion to focus the technology development on
those critical issues which must be resolved
before feasibility can be determined.15

SD I also attempts to encourage innovation
in the U.S. scientific community to aid in iden-
tifying new approaches. The Directed-Energy
Weapons program element, for example, has
set aside 1.5 percent in fiscal year 1985 (1.7
percent is requested for fiscal year 1986) to
support high risk, highly innovative approaches
which would not otherwise be undertaken.
SDI is soliciting advanced technology pro-
posals for these funds from small businesses
and the academic community.

Approach 2a: Early Deployment

Advocates of the early deployment of stra-
tegic defense systems attach a high strategic
value to the modest levels of effectiveness that
can be provided with presently available BMD
technology. They believe that early and incre-

14Caspar Weinberger, “Strategic Defense Initiative Organiza-
tion (SDIO)  Charter, ” Apr. 24, 1984.

1’Report  to Congress on the Strategic Defense Initiative, 1985;
p. 23.

mental deployments are required to address
serious problems with existing U.S. strategic
capability, and that delaying such deploy-
ments until more research has been done may
be dangerous. They believe that the ABM
Treaty prohibiting such defenses is not in the
best interests of the United States, and in em-
barking on this approach would withdraw
from or abrogate it. Although BMD systems
effective enough to counter a responsive So-
viet threat are not available at present, early
deployment advocates are confident that U.S.
technological superiority will enable it to pre-
vail should an offensive v. defensive military
technology competition ensue.

The research and development program sup-
porting an early deployment approach would
have two largely distinct aspects. In the first,
those technologies now within the state of the
art would have to be engineered into opera-
tional status and deployed; in the second, more
advanced and presumably more capable con-
cepts would have to be investigated in order
to increase defensive capability and to counter
responses by the Soviets.

There are many forms that early deploy-
ment of BMD technology could take, and their
cost and effectiveness depend on what tech-
nologies are utilized, what targets are de-
fended, and the nature of the Soviet response.
Some have advocated that hardened targets
be defended with “traditional” technologies
of the type developed prior to the ABM Treaty
in 1972, or with more recently proposed non-
nuclear, low-altitude interceptors. Others have
proposed deployment of space-based chemical
infrared lasers or kinetic-kill vehicles. Of these
technologies, we have significant experience
only with the “traditional” ones, and even
their performance in an environment of many
nuclear detonations is poorly understood.

The most publicized proposal for early BMD
deployment is the one presented by High
Frontier. 16 That study recommended near-
term deployment of both a terminal defense
of hardened targets and a space-based boost-

“Daniel Graham, High Frontier: A IVew National Strategy
(Washington, DC: High Frontier, Inc., 1982).
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SDI Program hacdptioma  (reproduced from Report to the Congress on the
strategic Defense Initiativ@ 198!$, pp. 2$20

The Shuveihnce, Acquib.itim, !Ikacking,  and
KiZIAssemmmt (..ATTL4) Rrogram Element  in-
cludes a mixture of some of the most and ieast
mature technologies being developed by the
SDIO.  It inciudes tdlldOgy base efforts to
support surveillance, acquisition tracking, and
kill assessment that provide: 1) data on the ob-
servable  from ballistic missiles and their war-
heads; 2) new radar and optical sensors capa-
ble of obtaining detailed imagery of warheads
and warhead deployment; and 3) on”board  sig-
nal and data processing capable of performing
necessary computations right at the sensor. The
experiments include three general classes: boost-
phase surveiiiance,  midcourse tracking, and
terminal-phase trding  and discrimination.
Spacebased  surveillance exptdmenta  are pianned
for the early 1990s to demonstrate survivable
means of detecting and tracking boo@ers from
VSry high aititudes  m space. Other space-based
sensor expedme nts are to be conducted in the
same time frame to explore our abiiity  to track
tens of thowmnds of objects during midcouree
flight. Such platforms m~y ~thnately  include
active sensors to aid in dwruninatiom A cen-
sor experhnent  wiil determine the feasibmty Of
USi!l~ O@iCd s8MQI’s to aid in tfU@3t diSWhll-
inatiom  A terminal imagfng radar ~“t
is planned to *nstra* rapidiy avolving
ground-based radar capabil%iea.

7!!40”Lhr@t@dl?hzeqy  w
T

(17!!ly)  RF@
gz’am E.knant  is advaneingt  0 $lt&&@-the-art
h the technologies fw+ 1) hig&powerQd  lwwr
and particie beam generation; 2) optics and sen-
sors fa correcting and Contmdting  the high
power beam; 3) lar~ lightweight mfrrors and
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gets. Survivability to mission completion, par-
ticularly of any defense space assets, is fun-
damental if defensive options are to be viable.
Economical space transportation, on-orbit logis-
tics and maintenance, kilowatt/megawatt sources
of power, and multi-megajoule energy storage
and conversion are potentially key needs in an
affordable defense deployment.

Lethality and target hardening efforts will
provide the basic theory underlying kill mech-
anism/target interactions, the resulting damage
and response of the target to damage, and fun-
damental limitations in hardening countermeas-
ures. The survivability problem includes sub-
stantial technology development, particularly
in the case of space-based components. It also
includes identification and assessment of inno-
vative survivability hardware and tactics and
evaluations of the survivability of conceptual
designs. Space transportation, logistics, and
space power efforts are designed to take advan-
tage of existing DoD and NASA definition ef-
forts and to expand them into the definition
phase and satisfaction of the more demanding
requirements of a defense-in-depth.

The Systems Concepts/Battle Management
Program Element is designed to allow intelli-

phase area defense (Global Ballistic Missile
Defense System I) which would use rocket-
powered kinetic-kill vehicles. More effective
space-based defenses (GBMD II) would be de-
ployed when developed.

Since High Frontier provided a candidate
system architecture, including cost estimates
and timelines, more detailed analyses can be
done on that system than can be performed
for other concepts. However, studies by several
groups have shown that High Frontier severely
underestimated the cost and overestimated the
capability of the GBMD I system. These studies
are discussed in appendix G.

Approach 2b: Intermediate
Deployment

Intermediate deployment supporters, like
those favoring early deployment, disagree
with the SD I premise that a decision to deploy

gent choices among competing approaches to
defense architectures and to develop the tech-
nologies necessary to allow eventual implemen-
tation of a highly responsive, ultra reliable, sur-
vivable, endurable, and cost-effective battle
management/command, control, and communi-
cations (C3) system. Threat analyses, mission
analyses, conceptual design of defensive ar-
chitectures and performance requirements def-
inition, and system evaluation for all levels of
a layered defense against ballistic missiles will
be performed. The battle management/C3 efforts
will provide the tools, methods, and components
1) for development and eventual implementa-
tion of the system and 2) to quantify risk and
cost of achieving such a system.

Innovative Science and Technology (IS&T)l

encourages the innovation of the U.S. scien-
tific community to aid SDI research in identify-
ing new approaches. To this end, the Strategic
Defense Initiative Organization is soliciting
innovative, advanced technology proposals
from small businesses and the academic com-
munity.

‘Deleted material was a cross-reference to another section of the
SDI Report to Congress not cited above.

nearer term BMD should be contingent on the
successful development of longer term, ad-
vanced BMD technologies. They believe that
strategic benefits of BMD can be realized in
the intermediate-term even without confidence
that long-term, highly effective systems can
subsequently be deployed. Unlike early de-
ployment supporters, however, backers of in-
termediate deployment do not believe that de-
ployments should be started now, but rather
that those BMD technologies which could lead
to deployments in the early to mid-1990s be
pursued. They believe that existing technol-
ogy is inadequate, and they may also seek to
leave open the possibility of discussing and ne-
gotiating defensive deployments with the
Soviets before deployment starts.

The technologies investigated by an inter-
mediate deployment R&D program would be
similar to those studied in an early deployment
program. In both programs, technologies
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slated for initial deployments would have to
be brought into operational status at the same
time that more advanced technologies were in-
vestigated.

Approach 3a: Funding-Limited

A BMD research program might share the
SDI program’s focus on advanced defensive
technologies that in the long run may make
a thoroughly reliable defense possible, with-
out also sharing the SDI program’s premise
that we can know in a very few years whether
we have any assurance of reaching that goal.
A funding-limited approach would conduct a
systematic program of laboratory research on
technologies which might have potential for
leading to highly capable defenses, and it
would investigate most of the topics which the
SDI proposes to study. This research, how-
ever, would not proceed as rapidly as it would
under the SDI; it would investigate the poten-
tial of these technologies without preparing to
decide in the near term whether to exploit that
potential.

Adherents of such an approach would want
to maintain the ABM Treaty in the near term.
Should a new approach to effective national
defense be successfully developed–whether
by breakthroughs in defensive technology
which made defense-dominant strategies clearly
viable, or by implementing constraints in
offensive forces so stringent that existing
defensive technology could bring about de-
fense dominance-the ABM Treaty would
have to be reexamined, and the United States
would have to consider an arms control/weap-
ons acquisition approach that integrated offen-
sive and defensive forces. However, advocates
of the funding-limited approach would expect
such an eventuality to occur well into the fu-
ture, if at all. Although they might disagree
on exactly which criteria should be met before
moving defensive research into full-scale engi-
neering development, they would agree that
such a decision either should not or cannot be
made as early as the SD I approach implies.

In the meantime, the intent of this approach
would be to signal that the United States sup-

ports the ABM Treaty and wants to deter the
Soviet Union from rejecting its own ABM
Treaty commitment. The prominence of U.S.
BMD research would be reduced from what
it would have (and has already had) under the
SDI approach, and that research would take
on a character more similar to other military
R&D programs. Field testing and major tech-
nology demonstrations which appeared to be
aimed more towards developing a BMD sys-
tem than towards researching technology
would be deferred.

A Soviet near-term ABM Treaty breakout
would be deterred primarily by the develop-
ment of U.S. offensive countermeasures. Uni-
lateral Soviet BMD deployment in the long
run would be discouraged by the prospect that
the U.S. funding-limited program could be ac-
celerated if the Soviets were to abandon the
ABM Treaty regime.

Approach 3b: Combination

The combination approach would balance
serious study of advanced BMD technologies
with the development of high-confidence, near-
term options to deploy BMD systems based
on “traditional” technologies. The advanced
technologies would be investigated to under-
stand their potential, especially if used against
us, and to prevent technological surprise, so
that no unanticipated Soviet technological de-
velopments would permit them to threaten an
ABM Treaty breakout in a way we could not
counter. In addition, study of advanced BMD
technologies could advance their applications
in other military (and possibly civilian) uses.

Near-term deployment options, developed
within ABM Treaty constraints, would help
to deter a near-term Soviet defensive break-
out, and they could provide a response if that
contingency occurred. Perhaps more impor-
tantly, a prototype “traditional” BMD system
would also provide a test-bed for offensive
countermeasures which we might have to de-
ploy against nationwide Soviet defenses of the
sort already deployed around Moscow.

Like the funding-limited approach, the com-
bination approach would be intended to
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strengthen rather than to threaten the exist- that it might or might not be desirable to mod-
ing ABM Treaty regime in the near term; it ify the ABM Treaty and our overall strategic
would therefore defer tests or technology dem- arms control approach in the future to incor-
onstrations which appeared to pose questions porate defensive systems, depending on how
of compliance with the ABM Treaty. In the BMD technology develops and how the U. S.-
long run, advocates of both the combination Soviet strategic relationship evolves.
and the funding-limited approaches believe

ALTERNATIVE R&D PROGRAM CHARACTERISTICS

The alternative R&D programs differ in a
number of individual characteristics which can
be grouped into three categories:

Ž Technical attributes characterize which
technologies are to be investigated and
which deployment options are to be made
available. Each of the alternative R&D
programs would produce deployment op-
tions, but those options differ widely in
what they would consist of, how effective
they would be, and how long they would
take to implement.

● Economic attributes include most directly
the cost of a given R&D approach, but
also include an R&D program’s impact on
other activities which compete with it for
the same resources (financial, material
and facilities, and technical talent).

● Political attributes include the effects that
a U.S. program to investigate BMD tech-
nologies might have on other countries’
actions or relationships with us, and the
constraints such a program might place
on arms control possibilities, They also in-
clude the effects that such a program
might have on ourselves. In both cases,
perceptions may have a greater political
impact than either announced intentions
or demonstrated capabilities.

Technical Attributes

The technical outputs of a BMD research
program will be advances in BMD-relevant
technologies which might provide options for
deploying ballistic missile defenses. Nearer
term options using technologies which are now
fairly mature can be developed with relatively

high confidence; much more speculative but
potentially more powerful technologies might
also be developed, but at present there is much
less confidence that those technologies will
lead to BMD options. If they do, those options
would be longer term ones.

None of the alternative R&D approaches de-
scribed here would abandon research on tech-
nologies relevant to long-range BMD con-
cepts. However, the approaches do differ in the
relative emphasis put on near-term options as
opposed to the longer term ones. The SDI ap-
proach stresses longer range options. Even
though the SDI maintains an active effort in
technologies it considers near-term, SD I offi-
cials have stated that it could be counter-
productive to deploy near-term technologies
without also demonstrating that even more ef-
fective longer term technologies are feasible
and can later be deployed. 17 The experimental
technology demonstrations included within
the SD I program are not intended to be engi-
neering prototypes of operational BMD com-
ponents, but they must nevertheless be rele-
vant to the mission and advanced enough to
provide a meaningful basis for determining
their utility in BMD applications.

Although the early deployment approach
calls for investigation of longer term possibil-
ities, unlike the SD I it stresses primarily the
development of available technologies for near-
term deployment. The intermediate deploy-
ment approach similarly stresses technologies
for intermediate-term deployment. The fund-

.—.
17For exanlp]e,  ~lenera] .4 braham sons testimon~r beiore the

Strategic and Theater Nuclear Forces subcommittee of the Sen-
a t e  C o m m i t t e e  o n  Armed  Ser\rices, Feb. 21, 1985.
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ing-limited approach would emphasize longer
term options; the combination approach would
develop near-term deployment options in addi-
tion to conducting longer range research.

Related to the choice between near- and far-
term options is the balance that should be
struck between basic research, on the one
hand, and development geared towards more
immediate application, on the other. The
appropriate balance for a given technology de-
pends on the status of the research, the per-
ceived promise of its applications, and the ur-
gency of the task. The first of these depends
on the results of the research to date; the lat-
ter two also depend in part on the overall ap-
proach taken towards BMD research and de-
velopment.

Prematurely advancing a research program
into the development and testing phase can
have two major disadvantages: the technol-
ogies under investigation can get frozen at an
immature level, and the greater expenses of
advanced development and testing can absorb
resources which would otherwise be devoted
to improving the basic technologies or find-
ing better ones. On the other hand, failing to
advance a program into development and test-
ing at an appropriate stage delays possible
application of newly developed technologies
should it become necessary or advantageous
to do SO.

Economic Attributes

cost

One obvious characteristic for comparing
R&D programs is their respective costs. BMD
research will generally yield more results with
higher funding until either: 1) the nation’s
R&D capacity cannot efficiently absorb addi-
tional resources, or 2) research reaches a tech-
nology-limited funding level. Although some
of the approaches discussed above will be
clearly more expensive than others, in most
cases it is not possible to associate a given
level of expenditure with a particular approach;
most of the approaches are compatible with
a range of funding levels.

The SDI approach, intended to proceed at
a technology-limited pace, will be the most ex-
pensive of the research-only approaches—the
definition of “technology-limited’ means that
additional money will. not speed up the re-
search, and that therefore budgets larger than
those requested for the SDI will not neces-
sarily yield greater results. Furthermore, the
SDI approach calls for substantial year-to-
year increases, since each year’s progress is
intended to make possible increasing amounts
of follow-up research in subsequent years.18

Adding deployment to research would, of
course, cost more than research alone. How-
ever, limited deployments of existing technol-
ogies may be less expensive than ambitious
research of more advanced technologies, so ap-
proaches which include deployment—the early
deployment and the intermediate deployment
approaches—would not necessarily cost more
than the SDI approach. 19

The funding-limited approach would prob-
ably cost considerably less than the SDI, al-
though in principle it could be carried out at
almost any level of funding short of the SDI's
technology-limited level. Such a program
would also be amenable to a growth rate much
slower than that of SDI, in that much follow-
on research made possible by technical progress
to date would be deferred.20 The combination
approach would likewise be compatible with
a wide range of funding levels; annual in-
creases would probably also be modest.

Impact on Other R&D

Just as important as the total amount of
money which is spent on a research program

‘8 Budget requests for the SD I in fiscal year 1986 and future
years are presented in app. F, along with the projected requests
which the SD I Organization has estimated would have been
made for the previously existing 13MD  programs had SD I not
been formed.

l~T]le High Frontier study, advocating early BMD deploy-
ment, is discussed in app. G. That study contains cost esti-
mates, but others believe that the estimates given for its first
space-based deployment should be considerably higher.

*“A hypothetical range for such a program might be $1.5 to
$2.0 billion per year, with annual increases at, or a few percent
above, the inflation rate. The modest annual increases, more
so than the funding level for any individual year, distinguish
the funding-limited approach from the SD I approach.
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is the way in which it is spent, and in particu-
lar the things on which it is not spent. Choices
made at the research and development stage
constrain the range of possible outcomes, and
the opportunity costs of forgoing certain in-
vestments in order to make others can have
a great impact on future BMD developments
as well as on other areas. Since resources such
as R&D facilities and talent are limited, other
military and civilian R&D will suffer to the ex-
tent that they are unable to compete against
BMD research for those scarce resources. True
opportunity costs are difficult to measure,
since what would actually have been accom-
plished had some given amount of money been
invested elsewhere cannot be predicted in
detail.

“Spinoffs” in a sense are the opposite of op-
portunity costs —they might be described as
“opportunity benefits” which have applica-
tions in areas other than those of direct inter-
est for BMD research. Spinoffs may be more
important in the long run than a research pro-
gram’s direct applications. However, they sel-
dom constitute a justification for pursuing a
defined objective that cannot otherwise be
supported.

By nature serendipitous, spinoffs are even
harder to predict than opportunity costs.
However, some generalizations can be made.
The more broad-based and basic a research
program is, the wider its results are likely to
be applied; the further advanced its develop-
ment, the less its results are likely to be uti-
lized outside of their intended application. For
example, basic laser physics has applications
throughout the civilian economy as well as in
many defense areas; a multi-megawatt, space-
qualified chemical laser would have little util-
ity outside a BMD or ASAT system.21

Estimates of the impact that a vigorous
BMD research and technology development
program might have on the civilian sector vary
widely. An editorial in an aerospace industry

“Plus  whatever role it might have for other purposes of war
such as space-to-air (e. g., anti-aircraft) or space-to-ground at-
tack, as discussed in the “Non-BMD  Applications” section of
ch. 7.

trade journal notes that “there is a school in
industry that takes the view that even if the
U.S. falls short of its defensive strategy goals,
the research program will be the biggest stim-
ulant to technology in this country since the
Apollo program. “22 Others are of the opinion
that BMD research will be so specialized to
military applications that spinoffs for the ci-
vilian sector would be better described as
“dripoffs.”23

Political Attributes

The technical and the political aspects of a
BMD research program, although related, are
quite distinct. The Strategic Defense Initia-
tive, for example, is much more than a cata-
loged set of technology development programs.
Officially described as “The President Stra-
tegic Defense Initiative, ’24 it receives unprece-
dented attention from the highest levels of
government. It has been described by the Sec-
retary of Defense as “the only thing that offers
any real hope to the world, ’25 and it is meant
to set the groundwork for a fundamental shift
in national strategy. It featured prominently
in the 1984 Presidential election campaign,
and it has become the focus of an ideological
battle fought in the public pronouncements
and private negotiations of the United States,
the Soviet Union, our NATO allies, and other
nations. Although more difficult to quantify
than the technical or even the economic attrib-
utes of BMD research and development, the
political aspects are nonetheless important
and very real.

— .
Zzwilliam Gregory, “Spark for Technology, ” A t’iation 11’eek

and Space Technology, May 27, 1985, p. 11.
23  For  example ,  Lewis  Branscomb,  v ice-pres ident  and chief

scientist of IBM, and Dieter von Sanden, until recently head
of the communications division of Siemens, Germany’s largest
electronics company, as quoted in ‘‘The Diplomatic Round’ by
John Newhouse, The New Yorker, July 22, 1985, p, 49,

“White House pamphlet, The President Strategic Defense
]nitiatiw?,  January 1985, GPO : 19850-465-450 : QL 3 (empha-
sis added).

“Secretary of Defense Caspar Weinberger; inter~riewed  on
ABC TV’s “This Week With David Brinkley” (quoted in Cass
Peterson, *’U.S. W’on’t Abandon ‘Star Wars’, ” The }{’ashing-
ton Post, Dec. 21, 1984).
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Political Impact on Others

One way in which other countries will re-
spond to our research will be by anticipating
its possible outcomes. They cannot predict,
any more than we can, how successful our re-
search program will be or what future Con-
gresses and Administrations will decide. They
must instead consider a range of possibil-
ities—and their reactions may start long be-
fore we have decided on or initiated BMD de-
ployment.

Our policy pronouncements, implicitly as
well as explicitly stated, will also affect their
decisions. Their actions will be based on their
perceptions of what we might do—perceptions
which depend on their analyses of American
political processes as well as their estimates
of American technological capabilities. Deci-
sions to be made by both the Soviet Union and
our NATO allies regarding force moderniza-
tion (conventional and nuclear), arms control
strategy (see the following section), alliance re-
lations, and international affairs will depend
in part on their estimates of our own future
decisions.

Reactions can be stimulated to some extent
even when no clear link is drawn between a re-
search program and BMD deployment. How-
ever, the likelihood and gravity of allied and
Soviet responses will generally depend on how
strongly the U.S. BMD research program ap-
pears to lead to deployment. In this respect,
the SDI approach presents an ambiguous set
of signals. It is intended to proceed as rapidly
as possible26 towards the decision point on
whether to enter full-scale development and
subsequent deployment, but it is explicitly not
committed to crossing that threshold. Regard-
less of U.S. statements, however, the Soviets
may believe that a decision to deploy BMD
has already been made provided the technol-
ogy development proceeds favorably; it would
be surprising if they have not already started
to analyze their possible options for respond-
ing to U.S. defensive deployments.

“E. g., at a “technology-limited” pace.

Adoption of an early deployment or inter-
mediate deployment research strategy makes
the connection between research and deploy-
ment explicit, and either one would certainly
be expected to stimulate prompt Soviet re-
actions. On the other hand, the funding- limited
and combination approaches, by relaxing the
sense of urgency and minimizing the extent
to which technology experiments challenged
ABM Treaty restrictions, might lessen much
of the political impact that would be generated
by the other approaches.

Nothing in this section is intended to sug-
gest that the United States should abandon
a course of action judged to be in its own best
interest because other parties-either allied or
adversarial-might misinterpret our purposes.
In determining what is in our best interest,
however, the reactions of others must be taken
fully into account.

Effect on Arms Control

The political impact of the U.S. BMD re-
search program will perhaps be most strongly
felt in the area of arms control, where alter-
native approaches to BMD research can have
very different implications. The most direct
effect on arms control of conducting BMD re-
search concerns the compatibility of that
research with the ABM Treaty. Most BMD
systems or components based on advanced
technologies cannot be developed, tested, or
deployed under the ABM Treaty regime.27

Since the distinction between technology de-
velopment and component development is
highly controversial, the SD1 approach raises
questions concerning the compatibility of cer-
tain technology experiments with Treaty con-
straints on development and testing.28 More-
over, with its sense of urgency and its high
visibility, the SD I also raises political ques-
tions concerning the degree to which the

“While laboratory research into any type of BMD system
is permitted under the ABM Treaty, there are severe limita-
tions on field testing and development of ABM systems. Only
fixed, land-based systems or components can be developed or
tested, and only one specified fixed, land-based system can be
deployed. See app. A.

‘These compliance issues are specifically addressed in app. A.



United States is committed to maintaining the
ABM Treaty regime. If the Soviets perceive
that this U.S. commitment has indeed dimin-
ished, the probability that they will act in com-
pliance with the Treaty is reduced.

Although the United States is permitted a
very limited BMD deployment under the
ABM Treaty, many advocates of the early de-
ployment approach find value in going beyond
Treaty constraints and favor abandonment of
the Treaty. The intermediate deployment ap-
proach, by deferring deployment for a num-
ber of years, provides some time for negotia-
tions between the United States and the
U.S.S.R. which could lead to ABM Treaty
modifications to permit more extensive, but
nevertheless limited, defensive deployments.
However, should such an agreement be impos-
sible to reach by the time deployments could
be made, intermediate deployment advocates
(like early deployment supporters) would prob-
ably favor abandoning the Treaty and proceed-
ing with BMD deployments.

On the contrary, advocates of the funding-
limited and the combination approaches would
strive not to damage the Treaty regime, at
least not until we had identified a preferable
alternative that we had confidence could be at-
tained. In their view, mutual U.S. and Soviet
adherence to the ABM Treaty would be worth
the restrictions that such compliance might
impose on our exploitation of BMD technol-
ogies. These approaches would relax the ur-
gency of BMD research, easing the political
questions; to the extent that technology dem-
onstrations were deemphasized, the questions
of treaty compliance would be relaxed as well.

Possible effects of the alternative BMD re-
search approaches on arms control go beyond
their impact on the ABM Treaty. These effects
on other aspects of arms control are highly
controversial, and they may arise even before
the ABM Treaty issues do.

Supporters of the Sill approach say that the
Strategic Defense Initiative has already suc-
ceeded in bringing the Soviets back to the bar-
gaining table to discuss offensive arms, and
that meaningful reductions in nuclear arsenals
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can be obtained only after the Soviets come
to believe that effective defenses will make
offensive forces less useful.

The role of arms control under the SD I ap-
proach would be to facilitate a safe transition
to a state of highly constrained offenses cou-
pled with effective defenses. However, mak-
ing BMD deployment contingent on prior
agreement with the Soviets in effect gives
them a “veto” over U.S. BMD deployment,
which the Reagan Administration has emphat-
ically stated will not be permitted. This results
in an inherent paradox: U.S. BMD develop-
ments will continue even if the Soviets refuse
to negotiate a cooperative transition, but such
a cooperative agreement is necessary if the
long-term SDI goals are to be attained. More-
over, such an agreement would certainly have
to be negotiated before deployments start if
those deployments are to be regulated in an
orderly manner.

The feasibility of any such transition agree-
ment is still very much in question. In addi-
tion to regulating offensive and defensive de-
ployments, it might have to regulate offensive
and defensive development and testing as well
in order to restrict preparations for prohibited
deployments. Nobody has yet suggested how
the problems of measuring, comparing, and
monitoring disparate nuclear forces, problems
which have plagued past arms control nego-
tiations, could be satisfactorily resolved in the
far more difficult situation in which both offen-
sive and defensive forces are to be closely reg-
ulated.

Critics of the SD I point out that the SDI,
rather than having driven the Soviets back to
arms control negotiations, might instead merely
have provided them with a face-saving excuse
for reversing their previous decision to walk
out—a decision they now regret. The Soviets
now say that reductions in their offensive
forces will be impossible as long as force in-
creases might be needed to counter a U.S. de-
fense. These statements may be only propa-
ganda, but they may also accurately describe
the initial Soviet reaction to a U.S. defensive
deployment. A logical response by the Soviets



254

to a U.S. near-term defense would indeed be
the addition of penetration aids and other
offensive countermeasures, the proliferation
of nuclear warheads, or both. Although the
U.S. defensive deployments that such a Soviet
decision would anticipate might not be initi-
ated for a number of years, if ever, the conse-
quences of that Soviet decision for the mili-
tary balance and for arms control prospects
would start to be felt immediately. Potential
early Soviet reactions therefore affect our
choice of near-term BMD research approach,
as well as our longer term policy decisions.

By deploying BMD in excess of ABM
Treaty limits without waiting for the estab-
lishment of a replacement arms control re-
gime, most early deployment approaches im-
ply abandonment not only of the ABM Treaty
but of the entire strategic arms control proc-
ess. Not content with the condition of strate-
gic parity prerequisite to arms control, or al-
ternatively believing that the Soviets are not
willing to settle for such a state, supporters
of this approach would instead attempt to at-
tain and maintain strategic supremacy. inter-
mediate deployment approaches may provide
time for negotiation before BMD deployments
start. However, should negotiations not be
pursued, or should they not be satisfactorily
concluded, proceeding to deployment anyway
could denote abandonment of the strategic
arms control process.

Many supporters of the funding-limited and
the combination approaches believe that long-
term improvement of the political relationship
between the United States and the Soviet Un-
ion, assisted by arms control agreements,
would be the most promising way to reduce
the risk of nuclear war. They oppose the SDI
approach as focusing all U.S. efforts on arms
control and conflict avoidance into a single,
dubious direction. By lessening the emphasis
placed on BMD research, their approaches
would leave open other arms control options,
such as the ones described in chapter 9. On the
other hand, if some SD I supporters are cor-
rect in asserting that only U.S. defenses can
compel the Soviets to agree to force reduc-
tions, then these alternative approaches to
offensive arms control will not succeed.

Under the funding-limited and combination
approaches, negotiations with the Soviets
which attempted to establish the boundaries
of permitted versus proscribed BMD research
would be desirable for the purposes of clarify-
ing activities by both sides. If the prospect of
the United States’ developing advanced tech-
nologies under the SDI approach sufficiently
concerns the Soviets, U.S. proposals for con-
straining BMD research and technology de-
velopment by clarifying or extending provisions
of the ABM Treaty might have considerable
bargaining leverage. Such an agreement would
almost certainly have to permit laboratory re-
search, which would be extremely difficult to
ban verifiably, but it might constrain more ob-
servable activities such as demonstrations of
ABM “subcomponents” and other field exper-
iments which the Department of Defense ar-
gues are currently not prohibited by the ABM
Treaty (see appendix A). Although it might be
difficult to construct a verifiable and equitable
agreement of this sort, the task would appear
easier than reaching agreement on the mutual
introduction of strategic defenses.

Political Impact on Ourselves

A multibillion dollar U.S. program to study
ballistic missile defense technologies will have
a political impact not only on other countries,
but also on our own subsequent policy deci-
sions. Creating any large institution also gen-
erates constituencies which benefit from that
institution’s continued existence. This is espe-
cially true if the institution, like the Strategic
Defense Initiative Organization, exists primar-
ily to spend money for a particular purpose.
However, quantifying this “institutional mo-
mentum” is difficult and controversial. Com-
plex decisions are rarely documented with
itemized breakdowns specifying how influen-
tial each input criterion was.

Should ballistic missile defense research be
greatly accelerated, it would become one of our
largest military programs. While some point
to precedents for terminating large military
programs, such as the cancellation of pro-
grams for the DynaSoar lifting body, the
Manned Orbiting Laboratory, and the nuclear-
powered airplane, others question how easily
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Photo credit: Westinghouse

Westinghouse EMACK electromagnetic launcher during
assembly and test, February 1982. BMD research
conducted with experimental apparatus of this size,
easily contained within a building, would be very
difficult to control under an arms control agreement.

Congress and the executive branch would be
able to terminate a future BMD program, even
if the technology advances did not meet ini-
tial expectations or requirements.29

Since the full effects of “institutional mo-
mentum” are poorly understood, it is difficult
to predict precisely how much each of the
alternative research programs will suffer from
it. Relevant factors, however, might include
total program budget and the number of peo-
ple supported by it, along with less tangible
items such as visibility and level of attention.
The more high-level interest there is in a pro-
gram, and the more money and prestige that
has been committed to it, the harder it will be
to make decisions which revise or reverse
earlier ones without “losing face. ”30

‘gDuring a floor debate on the MX missile, Senator Dale Bum-
pers (D-Ark. ) told the Senate that he had been “trying to
think . . . when the last time a weapons system was defeated
here. Weapons systems have gotten where they are just like
Rasputin–you cannot kill one. ” (Congressional Record, Mar.
20, 1985, p. S 3269.)$oAlong these lines, one observer has noted that “the program
manager who will admit that 5 years of research and more than
$20 billion have been wasted on an unworkable system prob-
ably has yet to be born. ”

–William  E. Burrows, “Ballistic Missile Defense: The Illu-
sion of Security, ” Foreign Affai>s,  spring 1984, p. 855.
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Photo credit U S Air Force

Artist’s conception of the existing U.S. High Energy
Laser System Test Facility (H ELSTF) at White Sands

Missile Range, New Mexico.

Photo credit:  U S Department of Defense

U.S. Defense Department drawing of the Soviet directed-
energy research and development site at Sary Shagan

proving ground.

Compliance with arms control agreements regulating research, field development, and testing using facilities of the
size shown here would be more easily verified than agreements attempting to regulate activities within laboratories.
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ISSUES

Other chapters of this report have dealt pri-
marily with issues concerning ballistic missile
defense deployment, for which decisions are
at least several years off (unless the early
deployment approach is adopted). Before then,
Congress will need to address issues concern-
ing the U.S. program for BMD research and
technology development.

One set of issues concerns our choice of over-
all approach to pursuing BMD research.
Another group involves specifically those
BMD research programs which would prepare
options for deployment, or which were in-
tended to permit a decision as to whether de-
ployment options were sufficiently promising
to enter full-scale engineering development. A
final set of issues pertains to any research and
technology development program in areas rele-
vant to ballistic missile defense.

Issues Concerning Choice
Research Approach

The ABM Treaty

Most BMD systems based on advanced
technologies which would be investigated by
the alternative R&D programs discussed
above could not be developed, tested, or de-
ployed under the ABM Treaty regime. One is-
sue is whether or not our program of BMD re-
search is compatible with the ABM Treaty.
A more fundamental issue, however, is whether
or not the ABM Treaty continues to be compat-
ible with our national interest. One’s attitude
towards that Treaty, or more precisely one’s
attitude towards the concepts of national secu-
rity which it embodies, will in large part de-
termine which of the BMD research approaches
described above one would choose.

Our current choices are to plan for revision
of or withdrawal from the ABM Treaty, to at-
tempt to make it more effective, or to attempt
to find a middle ground. That middle ground–
bolstering the effectiveness of the ABM
Treaty in the short run (thereby preventing
near-term Soviet BMD testing and deploy-

ment) while explicitly and publicly preparing
to decide whether to abandon it later, when
we are ready—may be the most difficult to
attain.

The testing of new technologies on both
sides could, in a few years, undermine the con-
fidence of each that the other was not on the
verge of abandoning the Treaty. Therefore,
maintaining the BMD limitation regime may
require new treaty provisions or other forms
of agreement to reduce technical ambiguities
(see discussion above on “Effect on Arms
Control”).

If the Treaty regime is to be sustained, ques-
tions of Soviet compliance must be resolved
(see discussion of Soviet work on “traditional”
BMD technologies, p. 243).

On the other hand, if we decide to revise or
withdraw from the ABM Treaty to permit
U.S. BMD deployments, our goals should be
well-defined and our course of action well-
planned. There may be a serious timing prob-
lem in carrying out a research program which
will not violate the ABM Treaty, but which
will give us enough information to decide with
confidence that BMD deployment can meet
our criteria. If we were to allow the ABM
Treaty regime to erode prematurely, and then
learn from our BMD research that the new
BMD technologies will not fulfill our require-
ments, we could end up with the worst of both
worlds: no arms control to limit Soviet BMD,
no effective U.S. BMD, and, quite possibly,
proliferated Soviet offensive forces intended
to overcome an anticipated U.S. BMD.

An important issue for Congress to consider
is how we can carry out our BMD research pro-
gram so that it does not either prematurely com-
promise the ABM Treaty through technical am-
biguities, or stimulate the Soviets to begin
testing and deploying BMD at a time more
advantageous to them than to us. At the same
time, charges of Soviet noncompliance with the
Treaty must be addressed as well. If they can-
not be satisfactorily resolved, the United States
would effectively have adopted stricter stand-
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ards of compliance than those observed by the
Soviets, which would put us at a competitive dis-
advantage.

Congress may wish to review the standards
and the procedures by which U.S. and Soviet
activities are judged to comply with existing
treaty commitments—perhaps by requiring
the establishment of an independent, non-
partisan commission to review Soviet activi-
ties and to advise Congress and the President
on compliance issues associated with tests pro-
posed by the Defense Department.

Anti-Satellite Weapon Arms Control

In the 1985 U.S.-Soviet arms control nego-
tiations in Geneva, the Soviets emphasized the
importance they attach to limiting weapons
deployed in or directed at space. As both this
report and its companion Anti-Satellite Weap-
ons, Countermeasures, and Arms Control in-
dicate, anti-satellite weapon technologies are
closely related to BMD weapon technologies.
Therefore, those favoring uninhibited research
on ballistic missile defense would find arms con-
trol measures limiting anti-satellite weapon test-
ing to be highly constrictive. Indeed, to attempt
to remain compliant with the ABM Treaty,
some experimental technology demonstrations
proposed under the SD I will be conducted as
anti-satellite tests. On the other hand, those in-
terested in strengthening the testing provisions
in the ABM Treaty would find anti-satellite
weapons test restrictions a useful tool in further
constraining BMD development.

Offensive Weapons Arms Control

The long-term objective of deploying de-
fenses–enabling deep reductions to be made
in offensive forces by lessening their utility—
directly conflicts with one of the most prob-
able near-term reactions to a defensive deploy-
ment—strengthening offensive forces to over-
whelm defenses. This strengthening might
take the form of adding penetration aids or
other countermeasures, deploying additional
offensive weapons, or both. Although these
changes might turn out to be a waste of re-
sources if the defense could overcome them at
lesser cost, the final cost-exchange balance

might not be evident in the early stages of de-
ployment, let alone in the research stage. The
effect that our choice of BMD research approach
can have on future arms control possibilities is
highly significant, as was discussed in the sec-
tion above on “Effect on Arms Control.”

Near-Term Soviet Breakout Potential

Each of the research approaches needs to ac-
count for the possibility of a Soviet breakout
or ‘‘creepout from the ABM Treaty. The
major issues in deterring or responding to a
Soviet defensive breakout are how important an
ability to deploy “traditional” nuclear-armed
BMD technologies would be, whether more ad-
vanced but still near-term technologies could be
relied on, or whether offensive countermeasures
alone would suffice. The SDI approach relies
on a combination of U.S. ability to penetrate
Soviet defenses and an ability to deploy as-yet-
untested nonnuclear defense options; it has
largely discontinued investigation of the “tra-
ditional” ballistic missile defenses of the sort
once deployed by ourselves and now deployed
by the Soviets. The early and intermediate
deployment approaches handle the threat of
Soviet breakout essentially by preempting it.
The funding-limited approach would empha-
size offensive countermeasures to counter a
near-term breakout; this approach also holds
out the option of accelerating research in ad-
vanced technologies up to a technology-limited
pace in response to Soviet defensive deploy-
ments. In addition to offensive countermeas-
ures and the prospect of acceleration, the
combination approach would maintain options
to deploy a near-term U.S. defense in response
to Soviet near-term breakout.

Long-Term Soviet Breakout Potential

The Soviets will almost certainly continue
their investigations of advanced BMD tech-
nologies. All the U.S. research approaches de-
scribed here require as a minimum that suffi-
cient U.S. research be done to understand
Soviet capabilities. (Some approaches go well
beyond that.) The level of U.S. research in long-
term BMD technologies should depend on a de-
cision as to whether understanding potential
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Soviet developments is deemed sufficient, or
whether the existing U.S. advantage in ad-
vanced BMD technologies can and should be ex-
ploited. It should also depend on evaluating
the likelihood that valuable capabilities will
be forgone by the United States if it does not
pursue a more active BMD research program.
Giving up what might be valuable options
could disadvantage the United States even if
the Soviets do not develop those options
either.

Issues Concerning Preparation of
Deployment Options

R&D/Deployment Coupling
There is an inherent conflict between seeking

the ability to make deployment decisions in the
near term and seeking to keep control over
whether and when such a deployment might be
made. Vigorous U.S. R&D programs could
lead the Soviets to infer an intent to deploy,
and might possibly stimulate them to preempt
such a deployment. Therefore, proposals for
vigorous R&D programs should demonstrate
the ability to cope with a Soviet defensive
breakout and associated Soviet offensive ac-
tions in a timely way. Offensive countermeas-
ures probably contribute more than defensive
actions towards our ability to deter or respond
to Soviet defensive breakout.

The Strategic Defense Initiative Organiza-
tion (SDIO) has the primary responsibility
both for directing BMD research and technol-
ogy development, and for making the case to
Congress and to the public that this R&D ef-
fort deserves support. It will be the principal
source of information about the quality, cost,
and adequacy of the technologies which are
thought to be ready for full-scale engineering
development, but at the same time it will have
a large psychological and organizational stake
in an affirmative answer to the deployment
question. This may create a problem when the
time comes for the Secretary of Defense, the
President, and Congress to decide whether
BMD deployment is appropriate.

There is nothing unusual about this situa-
tion, which occurs to a greater or lesser extent

when all Department of Defense programs
reach their major development milestones.
However, even if not peculiar to the SDI, this
potential problem may be more acute in the
case of SDIO because of the novelty of the
technologies involved, the lack of a base of his-
torical experience to serve as a benchmark, the
possibility that a “streamlined” program will
bypass some of the stages of review that most
Defense Department programs must pass
through, and the unusual amount of political
prestige which both proponents and oppo-
nents of SDI will have staked in advance upon
the outcome.

If our research program is not to be presumed
to be a prelude to deployment, there must be a
clearly perceived threshold which requires a posi-
tive decision—not merely the lack of a negative
one—to cross. The limitations posed by the
ABM Treaty provide such a threshold.

Also required, however, is a set of clear de-
cision criteria that must be met before BMD
development continues past the point requir-
ing ABM Treaty renegotiation or abrogation.
As the level of effort devoted to BMD research
increases, a momentum or constituency will
be created that will press for continuing and
enlarging the research effort, and then for
moving from research to demonstrations to de-
ployment. For this reason, it would be easier to
establish clear decision criteria before a few more
years of BMD research growth have occurred,
and before the time comes to begin the actual
decision process.

Cost Estimates

It is not possible to estimate the cost of
BMD deployments in the absence of either a
system architecture or cost estimates for can-
didate system elements. However, reliable
overall cost estimates must exist before an in-
formed development decision can be made. Cost
information, required to determine whether a
possible BMD deployment will be affordable,
is part of any realistic system design. It is not
possible to optimize a system unless there is
some way to measure whether a given ap-
proach is better or worse than another; the cri-
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terion usually utilized for this purpose is mini-
mum cost for various levels of effectiveness.

Any research program leading up to a devel-
opment or deployment decision must have as a
principal priority the determination of credible
cost estimates for various levels of defensive ca-
pability. Those managing such a program must
be able to show whether any proposed defenses
can be both affordable and cost-effective.

Relative Pace of Technology and
Systems Studies

In an investigation of advanced ballistic
missile defense intended to produce deploy-
ment options or to facilitate development de-
cisions, technology development and systems
studies must proceed in parallel. Without
some understanding of technological potential,
effective systems cannot be designed. How-
ever, without some conception of how it might
be applied, technology development may not
be effective and may not even be meaningful.
Such a research program needs to decide how
to correlate technology development with sys-
tem studies, and needs to develop a policy re-
garding how far either should be allowed to
progress should unforeseen problems crop up in
the other.

Technology Transfer

The ABM Treaty prohibits the “transfer to
other states’ of ‘ABM systems or their com-
ponents, ” or of “technical descriptions or blue
prints” worked out for their construction.31
These provisions prohibit the signatory na-
tions from using their allies to circumvent
ABM Treaty constraints. As a result, allied
participation in a treaty-compliant research
program would have to be limited to research
which had not reached the “system” or ‘com-
ponent” level. Allied participation would also
be affected by restrictions which the United
States itself might impose, as it does now, on
the transfer of military technology to its al-
lies for fear that such technologies may even-
tually reach the Soviet Union.

‘l Article IX and Agreed Statement G, ABM Treaty. (See app.
B.)

In some discussions of BMD research or de-
ployment, it has been suggested that the
United States might intentionally transfer
BMD technologies to the Soviet Union to
prove that the United States did not seek mil-
itary superiority .32 Any such transfer would
raise very significant issues. If BMD plans or
devices are transferred, potential adversaries
might be able to discover vulnerabilities, enabl-
ing them to circumvent or destroy our own BMD
systems. If technological capability is trans-
ferred, rather than specific devices, the Ameri-
can advantage which had enabled us to develop
that technology first would necessarily be com-
promised. Furthermore, many BMD-relevant
technologies have applications in other military
areas that we may not want to help the Soviets
develop. Approaches towards BMD which as-
sume that we can and should maintain tech-
nological supremacy over the Soviets would
not be consistent with transfer of U.S. BMD
technology to them.

Issues Pertaining to any
BMD Research Program

Technology Experiments

Technology demonstration experiments are
the most expensive and one of the most con-
troversial aspects of a BMD research program.
Demonstrations may be useful to measure
technical progress or to provide public evi-
dence that the technology effort in general is
succeeding. Moreover, demonstrations are
sooner or later needed to determine whether
some system components are feasible. On the
other hand, advancing our understanding of
basic principles and technologies may be
preferable to demonstrating the existing state
of the art. There is a risk that demonstrations
may “lock in” suboptimal levels of technology
and divert resources which would otherwise
go towards developing improved options.

Demonstrations of BMD technology are
particularly complicated by ABM Treaty con-
straints on developing and testing ABM com-
ponents or systems. Experiments that raise

“For example, see footnote 36, ch. 6.
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treaty compliance questions run the risk of
provoking a Soviet reaction that could elimi-
nate the option of deferring BMD deployment
until technology had advanced further. One
possible way to assess whether this risk is
worth taking might be to require that before
such demonstrations are approved, there
should be developed both a plausible system
architecture that would use the particular
technologies to be demonstrated and a cor-
responding arms control approach. Congress
may wish to satisfy itself beforehand that, if
the technologies are proven feasible, such an
architecture and arms control regime appear
likely to meet satisfactorily whatever criteria
are established for proceeding with BMD.

Diversion of Other R&D Efforts

Acceleration of BMD programs affects
other military R&D by changing the empha-
sis of some of those other programs to sup-
port the BMD mission. Many BMD programs
had originally been pursued for other applica-
tions, such as tactical weaponry (particle
beams and lasers) or space surveillance (long-
wave infrared detection). For example, a sys-
tem designed to provide early warning of mis-
sile launch would be similar in many ways to
a system providing coarse pointing informa-
tion to BMD boost-phase weapons. However,
the two will not be identical. If plans to up-
grade early warning satellites are subsumed
within a longer range effort to develop a BMD
tracking system, the original early warning
mission may suffer. The alternative, however,
would probably be duplication of effort.

Even R&D in nominally unrelated areas can
be affected if it competes with BMD research
for limited resources, such as highly trained
personnel or specialized technical facilities,
which cannot be readily increased in the short
run.

foreign policy consequences which should be
taken into account in evaluating options. Most
of our allies support U.S. BMD research as a
counter to Soviet research, and some have in-
quired how they can participate in this re-
search. However, for the most part they have
deep reservations about the wisdom of deploy-
ing a strategic defense. Whether the U.S. BMD
research program now, and any BMD deploy-
ment in the future, can be conducted so as to
avoid endangering the cohesion of our alliances
will be an important issue.33

Research and Development of Offensive Forces

There will be a role for U.S. strategic offen-
sive nuclear forces for the foreseeable future
in the absence of an agreement to forgo or
drastically reduce them. To ensure their effec-
tiveness in the event that the Soviets deploy
defenses, the United States will need to con-
tinue its development of penetration aids and
other countermeasures against defenses. By
minimizing the potential effectiveness of So-
viet defenses, the existence of such counter-
measures would help deter the Soviets from
abrogating the ABM Treaty or any subse-
quent agreement limiting defenses.

However, prudence dictates that we should
assume any offensive countermeasure that can
be developed by the United States could also
be available to the Soviets, and we therefore
must consider what such countermeasures
would do if deployed against our defenses. De-
velopment by either side of powerful offensive
countermeasures conflicts with the long-term
goal of minimizing the role for offenses—a
problem which is exacerbated if defensive
technologies have applications in offensive
roles (e.g., attacking satellites or aircraft, or
particularly attacking enemy defenses).

Allied Relations ssAlli~ce  i9sues in Pmticulm  are discussed in Paul E. G~-

Beyond its effects on the ABM Treaty, the lis, Mark M. Lowenth-d, and Marcia S. Smith, “The Strategic

U.S. BMD research program can have other
Defense Initiative and United States Alliance Strategy, Con-
gressional Research Service Report No. 85-48 F, Feb. 1, 1985.


