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TO: TEE SECRETARY OF DEFENSE

TEROUGH: 'THE DIRECTOR OF DEFENSE RESEARCH
AND ENGINEERING .

s
-t

The Defense Science Board herewith respectfully submits its report
on Ballistic Missile Defense. This report is the work of 2 task.force
established by the Board in response to a request for this study from
the Director of Delense Research and Engineering. The bocy of the
report was shown to Dr. Fés‘tex_‘l_ast‘ September and in turn presented,
in substance, to you. We trust fhatiwishin its assigned scope it is
fully responsive to your needs and those of Dr. Toster. .

The task force devoted its main effort to an exarination of the techni-
cal possibilities for a rapid deployment of 2 U. S. antiballistic mizsile
defense against Communist China-and the Soviet Union. The task
force concluded that rzpid deployment was feasible and that through
rapid upgrading of the initial deployment an effective defense could be
maintained against the Chinese Communists and possibly the U,S5.S.R,

as well.

We wish to express our appreciation to Dr. Foster and his staff for
their full cooperation in this study which it has been our privilege to-

conduct.

Frederick S
Chairman
Defense Science Board

iii



Mt - e

BALLISTIC MISSILE DEFEINSE

Report of the

-

Deferise Science Board Tack Force i

Y

15 September 1966

-l »
e -
- - 4]

-
Y B

.

Office of the Director of Defeﬁié-Reséérch and Engineering
Washington, D.C, 20301



MEMBERSHIP

of the

-
m
"
5o
hy

crce on Ballistic Micsile Defense, Deferse Science Board

Or. FRicherc Lztter, Chzirman The RAND Corpzratien

Dr. Gerzld P. Dinneen Lincoln Lzboretcries

Dr. Zugene G. Fubini® T . ‘Interrationil Business- Machines

Dr. Roland F. Herbst Lawrence Radiat-’.onfLaboratory

Mr. Charles S. Lerch ©  *: " Office of the Director of Defense
(ex officio) Recezrch end EZngineering-

Dr. Marvin Stern Gererzl Precisicn, Incorporzted

Dr. Lloyd H. Wilson Office of the Director of Defense

Research znd Zngireering
Cognizant ODDR&E Deputy DT -,;. L
Mr. Dzniel J. Fink Deputy Director (Strztegic and”

Space Systemns), ODDR&E

Executive Secretary

Col. W,J, Nelson, USA Army Materiel Command

Special Advisors

Mr. W, P, Delaney Lincoln Laboratories

Dr. John McCarthy Bell Telephone Laboratories

Dr. Brockway McMillan Bell Telephone Laboratories
Czpt. R.H. Wertheim, USN Special Projects Office, Depart-

ment of the Navy

ii



OFFICE OF THE DIRZCTOR OF DEFENSE RzSZARCH AND EIITIIIZRING
WASHINGTON, D.-C. 28301

- 15 September 1966 .

MEMORANDUM FOR THE CHAIRMAN, DEFENSE SCIENCE BOARD
SUBJECT: Report of the Task Force on Bailistic Missile Defense

The Task Fofce subrﬁ'its herewith its report on the guestion of U, S.
deployment of an ABM system ‘ .

‘S{

In its report, the Task ForCe limited itselfto techmca.l consxdcrahons.
‘During its meetings, however, the question of need for deployment
inevitably arose. It appeared to the Task Force that there was 2 need
for deployrnent.

-
-

The Soviets are now deploymg 'an ABM defense of their cities. The

U. S, is concerned that this. defense'nght—prevent penetration of a sub-
stantial portion of-its missile forces and limit Soviet damage to an ac-
ceptable level. As a consequence, we are speeding deployment of
pen-aids in order to restore some of the original effectiveness of our
forces. However, the pen-aids are relatively primitive, and Soviet
defenses may be able to cope with.them. Fortunately, there is a great
deal more that we can do, and should do, to maintain the damage-
inflicting capability of our forces.

The bombers can be maintained and, perhaps, upgraded. ICBM bases
can be made more survivable. The total payload of the missile forces
can be increased, and sophisticated penetration aids can be incorporated.
But even with all of these recourses, we seem to be left with a basa,c
problem. Improvement takes time, and during that time we must

expect that Soviet defenses will be upgraded in an effort to offset the
improvements, In this competition, we may not be sure that we are
doing enough. '



With the loss of assurance, we face 2 dangerous imbzlznce: while we
v:i1l De urnsure of our own damage-inilicting capability, we will be sure
inet the Soviets cen destroy our uncdefended cities. TFzced with *hie
linbel aﬂce, the U, S may no longer be zble to dezl resolutely with

Sg pro»ocatwn R . ) - .

The Task Force ' believes.that we .can solve this problem—and meintain
deterrence—if we deploy our own ABM defense." By providing some
protection of our cities, we deny the Scviets certainty in their zbility to
destroy our cities and strengthen our willingness—and Soviet belief in
our willingness—to dezl with provocation.

For maintaining deterrence through this balznce of un Certainty, it is
essential, of course, that our offense fo:-;:ed ‘continue to be of sufficient
capability that they can provide a good chance of inflicting unacceptable
damage on the Soviets,

Many ABM systems suitable tor this purpose have been explored in de-
tail over the years and adeéuately reported elsewhere. In its report,
the Task Force devoted its main efforts toward exzmining a new
approach to achieving defense which it considers better than others—
being more responsive to the growing Soviet threat.

There is a final point which was not discussed by the Task Force—

namely, the balance between strategic offense and ABM defense. It is
clear that even though the rapid pace of Soviet developments makes it
urgent both to deploy an ABM defense and to upgrade U, S. offense

iorces, budget constraints may make it difficult to tzke both steps. If
a choice is inevitable, it appears that money spent at this time for an
ABM defense might buy substantially more deterrence than additional
money for major upgrading of the offense force—beyond the currently
programmed upgrading to incorporate penetration aids into the force.

SLWRN -

Richard Latter, CRairman
ask Force on Ballistic Missile
Defense
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INTRODUCTION

Since its initizl meeting 18 March 1966, the Defense Scicnce
Board Task Force on Ballistic Missile Defense (EMD) has exzmined
the question of U, S. deployment of an antiballistic missile (£3M) eystem.
Primary considera:ion of the Task Force was given to specifying the
general characteristics of an ABM defense a'.gainst the Soviet U=nion,
but defense agzinst China was also considered. “he emphasis on the
Soviet Union was simply a reflection of the relati-e timing of the
Chinese 2nd the Scwviet threats.

The Task Force Iimited itself to the problem of active cefense
against intercontinental ballistic missiles (ICBM:t) and sea-lzunched
ballistic missiles (SLBMs).,. The problem of coupling actixve.znd passive
defense, as well as that of balancing defenses. agzinst all modes of
possible attack (zir defense, antisubmarine warfz-e (ASW)) would not
be dealt with by the Task Force in the time availzble,

The Task.Force wishes to express its indebtedness to the many
2gencies and compznies that worked Hard to provide the Task Force
essential informeztion for its .;:éns'ide'.i'e.t_ié‘m.- ‘The Task Force is par-
ticularly indebted to the Army and the NIKE-X Project Office, together
with its contractors, the Bell Telephone Laboratcries and the Western
Electric Company, for their diligent cooperation

-



The Old Approach

- In pzst considerations of deploying an ABM defense system 2gzinst -
the Soviet Union, the U.S. hzs tzken the approach that the initially ce-
ployed system should be able to cope with an extremely sophisticatec
all-out zttack against cities. As a result, it was assumed that the
irnitial system had to be 25 sophisticated and flexible as U, S, techncliogy
could zllow,

Tris zpproach had serious difficulties:
s L .
l. Since the syste"i'h had to be sophisticated znd f}exible, it wzas
comnplicated and costly.
2. Because of the system complexity and the nced for la'rge,
numbers of expensive components to achieve z prescribed
level of effectiveness in the event of an all-out city attack,

deployment lead-times were estimated to be z2bout

-
- -
‘e "
. el
LR

3, Because of the long l,ead-tirxiéé;’ it ippeared likely that by
the time the system became operational the Soviets could
react with the necessary penetration aids to degrade seriously
the ability of the system to deal with an all-out attack.

A Conclusion of the Task Force

In sharp contrast to the possible future Soviet threat which could
seriously degrade a long lead-time system, we know with high con-
fidence that the Soviet threat is today not sophisticated—but consists of
isolated warheads with large radar cross-sections, unaccompanied by
penetration aids and individually delivered by separate boosters.!

Against this threat, without trying to be quantitative for a moment,
the Task Force concluded that even a relatively simple ABM system
could be effective in limiting the damage to the U, S. which might result
from a first-strike, all-out ICBM and SLBM attack by the Soviet Union,
provided it were in the field today.



The problem —deployment of even 2 simple system may re ,u:
substantizl lead-time, and even if that lead-time is short, 2 sizaple
system cannot be expected to retain effectiveress very long.

A New Approach

Two considerations. suggest that this prob:.e.. is soluble:

1. Evidence indicates that the Soviets have aot done the re-
quired research and development (P& D) towzrd ecuipning
their missile force with penetration aids. s 2 result, :f
they find it necessary to respond to a2 U.S, ceploymert of zn
ABM system.-;xt is anticipated theat they 'will be faced with
substantial lead-times. They will be fzzed not only with the
intelligence lead-time needed for design of suitable pene-
tration aids but also with the technnlogmal lead-time to build
the penetration aids, make them compatible with their missiles
and deploy. While U, S, experience indicates that building
simple penetration aids can be fairly razid, perhaps as short
as . additional time is net:esse.r}r to obtain ac-
curate knowlédpe of ti':e defense and conduct careful testing
both of the pen-aids and of thé Warhead.

However, in view of a possibly
shorter Soviet intelligence lead-time, the Soviet Union may
be able to react somewhat.more rapidly. To minimize this
possibility, there is a strong need to ~mprove U._$:—-sei:-1:1_r"1ty
with respect to the nature; ¢haracteristics and growth™——

potential of its defense.

¢. For the past ten years the U.S. has been carrying out a vast
R&D program in ballistic missile defense. The result of .
this program is that today the U, S, possesses a substantial
body of defense technology. Depending upon the type of sys- -
temn, deployment could entail minimal acdditional developments
—the deployment lead-time being set mzinly by the time to
fabricate a system. In addition, new techniques and new
hardware are constantly under study and may be avaxlable
soon for operatinnal employment.



There is an additional key advantage to 2 quick-reacting, respons-
ive ABM system—it is hkely to be cheaper than one which attempts
initially to cope with a wide range of offense.technology This results
from the relatively limited extrapolation of the threat, the growing "
diversity of defense technology, and the consequent better choice for
upgrading the system to maintain system effectiveness. Despite the
apparent open-eridedness of the system implied by continual upgrading,
these considerations suggest that'the system can be maintained into the
foreseeable future at substantially less cost and scope than deployments
such as DEPEX IV.

The Task Force examined the two key items:

1. U.S. ABM systems which can be.rapidly deployed; system
costs and effectiveness.

2. U,S, capability to maintain an effective system.

Defense Options

The NIKE-X Project Office with the assistance of Corps of
Engineers, the Bell Telephone Laboratories and the Western Electric
Company has attempted to determine the minimum time for U.S.
deployment of an ABM system.



Four sample system deployments were examined. The composi-
tion, cost and deplcyment lead-times of each of these four systams are
shown in Table 1. Three of the options could be deployed in

These relatively short lead-times are basec on maximum use of
existing R&D facilities for production of components. However, some
of these facilities are programmed to be dismantled in early 1967.
Thus the short lead-times imply a deploymert decision prior to 1%67 or
availability of additional funds to maintain the facilities for future use.

In zddition, these lead-times presuppose:
1. System to be operated-initially by contractor personnel with
a graduzl phasing in of military operators.’.

13

2. Limited system-design feedback c‘:i'.:.'riﬁg production,
3. Limited cost-reduction program.

4. No é}stem-design-_fe?__:_dbaclg from full-scale operational sys-

tem tests. BN
RS A TR

-

Items 1, 2 and 3 are likely to have oniy 2 small effect on systerh cost
or system reliability. Itern 4 appears potentially important for system
reliability. ~-. ’ '

-

However, despite the absence of feedback from operational tests,
at the completion of deployment, the interceptor component of the
systems would have been completely tested in 2 normal test program
and would have high reliability. The radar component of the systems
would not have undergone complete systems test. However, the radar
component involves only U, S, state-of-the-art technology and would be
expected rapidly to attain high reliability. Even initially, however,
with the preparation time likely to be available from strategic warning -
high reliability could be achieved over extended periods of time. The.
most difficult aspect of the system to design and check out will probably
be the software, such as computer programs which specify the system
operating logic. This problem can probably be solved by adequate sim-
ulation testing— detection and tracking of satellites and high-altitude
aircraft, together with non-nuclear operational intercepts of satellites.

Within about the same time scale as the four sample systems,
other options are also available. The number of interceptors could be



Table 1. SAMPLE DEPLOYMENTS

Options
1 2 3 £
Ecuipment
Lorng-range, Low- freqaency Radar and
Data Processing . -3 4 N
Long-range, Low- frequency Radar, DpP
includes Defensé Coordination Center . 4 -4 4
Firing Batteries o 127 1o 10" 11
MTR (NIKE ZEUS) 30
RMTR (Redesigned for S-Band) 30 21
ZEUS Data Processor 10 10 7
MSR and DataProcessing . .- 8 4
MSR and Data Processing mc‘ludrng
Defense Coordination Center -+ ') -4
ZEUS X-2 Interceptor : - 240 200 T 220
ZEUS 15C Interceptor 200 )
Investment Cost {in millions)a . 3,220 1,715 1,575 2,230
Annual Operating Cost (in millions)a: b 353 225 215 267

Time from Decision to Completion
(in years)

2These costs include an increase of about 40% on some items to achieve ,
the short deployment times. This increase amounts to about $0. 5
billion. The Task Force does not believe the 407, 70 but considers that
the increase will be substantially less.

BThese costs are.for the first year. Lower costs are expected for later
years,



increased to about 1000, The investment-plus-5-year-operating cost
ol adding interceptors beyend the numbers indicated in Table ] iz 21,8
million per interceptor with warhead. Besides the NIKE ZEUS X-2 or
15C interceptor, about 1000 SPRINT interceptors for use in a2 terminal
defense with the Missile Site Radar (MSR) or the long-range, low-
frequency radars could 2lso be incorporated into the Eystemn at 2 cost
of $1.2 million per SPRINT with warhead.

System capeability could be upgraded rapidly. At completion of
depicyment the productign czpacity for the NIXEZ 2ZEUS X-2 o-
nterceptor ccuid be zbout

. Production capacity for the long-range, low-
frequency radars\with 2 faces) could be -
2t 2 cost of about $70 million per radar; tor MSR sadzTrs (with £ {zceg),

1 —

about ‘ -at a gost of about $125 million per radar; and by
1970 the TACMAR radar could be available f6r ‘derloyment 2t a rate zs
high as 2t a cost of $270 million for the 2-face vérsion.

A Responsive-Defense

The Task Force a::ttemﬁtééft'o‘_—sp}ect from the wide range of
defense options available to the U, S, '& 1"efp'rg:s_entative one which could
be deployed as rapidly as possible and could provice adequate effec-
tiveness for minimal cost.

To this- e'nd, the d'eployannt selection was basec on two criteria.
First, the initial system was to be effective against the early non-
reactive Soviet threat—that is, against isolated warheads. For this
pv.pose, the initial system had to contain radars of sufficient capability
to ¢ :tect and track large numbers of isolated objects with the precision
needed for accurate intercept, and, moreover, the system had to con-
tain sufficient interceptors witk suitable warheads to provide substantial
protection against the entire Soviet missile force. Second, the initial .
system was to provide the base for early build-up required to maintain.
effectiveness against the initial Soviet penetration reaction and so was
not to deny future options for technical upgrading. This criterion
implied that in so far as foreseeable, the components used in the initial
system would always contribute to system effectiveness.

The nature of the initial system selected was as follows. It would
be 2 high-altitude area defense providing complete coverage for CONUS,
Such an area defense is expected to be part of any future more sophis-
ticated defense. [t seems therefore to provide an optimal initial base
for future upgrading.



It would consist of a few long-range radars suitably deployed
around the periphery of the U,S, These racars would detect and track
¢y "wzrheads delivered agzinst the U, S, by Soviet SLBMs and IC31{s.
Trey would be interneited to provide the meximum mutual support.
Dczending upon the level of defense desired, a number of interceptors
weoukd be deployed throughout the country, with the greatest number
being deployed to protect the areas of greatest population. In order not
to exclude the use of these interceptors as part of a possible future
terminzl-defense upgrzding of the system, the i’ziterceptor farms would
be cdeployed in the neighborhood of the largest population densities, to
the extent consistent with initial complete area coverage,

Irterceptors world be launckecd egainst incoming warheads bzsegd
on the informatiort from the long-rarge radars, znd incoming warheads
voulid be attacked exoatnioéjahérically with high-yield weapons using

The radars would be protected by interceptors co-~located
With them. To provide the maximum protection-6f the radars, these
interceptors (SPRINT or NIKE ZEUS X-2 equipped with a low-yield".
warhead) would attack incoming objects at as low an altitude 25 possible
(that is, they would be used for terminal defense of the radars).

More specifiéé.liy, 4:to 6 l'pixg';-_-i__i-_ange, low-frequency radars
would be needed across the northern bordet of the U, S, and possibily
an additional 2 along the southern border (hsed in conjunction with the
FPS-83) for detection and tracking of the ICBM threat. Along the east
and west coasts, a total of 6 to 8 radars. would be required for detection
and tracking of SLBMs.: While low-frequency radars could be used for
this purpose, they do not have the- growth poiential needed for these
important population centers. Therefore, the MSR radar should be
used. The MSR radars can furthermore provide coverage of these
important areas for attacks from any direction and they also permit
Some autonomous area defense to an extent set mainly by the capability
of the interceptor and by the number and siting of the interceptor farms.
The NIKE ZEUS X-2 was preferred to the 15C because of its greater
capability and its growth potential. The number of NIKE ZEUS X-2
interceptors depends upon offense force levels and the desired degree
of protection,

Any estimates of the degree of protection provided by the system
involve considerable uncertainty. Nonetheless, it is useful to determine
the potential of the system under ideal circumstances. Table 2 shows
estimated U. S. fatalities as a function of the number of interceptors
for various offense force levels assuming that the system operates
ideally in the event of an attack, that fallout protection is provided by



Table 2.

ESTIMATED U,S. FATALITIES* {in millions)

Offense Force Levels {Reliable Missiles)

Reliable Interceptors 250 500 750 1C00
0 55-60  75-125  90-140 100-145
1000 15-20 25-40 40-65 50-85
2000 10-15  20-25  25-40  -—35-50
*Assumptions:

l. Defense system operates ideally.
2. One reliable mterceptor can destroy one.offense missile.

3. The present fallout shelter 'progra.m has the effectweness
estimated by OCD.

.



the present U, 5. fallout-shelter program and that the offense miztiles

deliver single isolated warheads. Projected Soviet iCBM and SLEM

force levels for 1970 indicate . These missiles

are estimated to have an average reliability of —~for a total
missiles deliverable against the U, S, If this total force

reliable missiles were directed entirely at populations, then a defense

system witk interceptors would decrease fatalities to ‘

million and a system with interceptors would decrease fatzlities to

_ However, it seems exceedingly unlikely in the event

of a Soviet first-strike that all missiles would be directed at population

centers. A substantial portion of the offernse force would most likely

be directed at counterforce targets to minimize retaliztion, which would

thereby tend to reduce U.,'S, fatalities even more and increase confi-

dence in system effectiveness. :

Additional interceptors are required for'ib-i-otection of t":-ze"long-
range, low-frequency radars. The MSR radars being in areas pro-
tected by the main interceptor force will not require further protection.
The number of interceptors which can be used for defense of the long-
range, low-frequency radars is of necessity limited. The offense can
therefore exhaust the radars' defense and then penetrate, destroy.ug
the radars. With the long-range, low-fréquency radars destroyed,
those portions of the country not protected by MSR radars will be with-
out defense. The only recourse which the defense has against this
possibility is to make the offens e.pay as high a price as reasonable for
destroying the radars. Perhap§'a reasonzble price to extract from
the offense would be a number of offeiise missiles sufficiently great
that the residual offense force could inflict no more fatalities after
destroying the defense than would result if the entire force went against
lefended populations. The Task Force could only estimate the approxi-
mate number of inter¢eptors required. to extract this price. This
number was a total of a few hundred SPRINT or NIKE ZEUS X-2 inter-
ceptors equipped with low-yield warheads:to permit terminal interc ept.

On this basis, it appeared to the Task Force that the option
initizlly to deploy 1000 NIKE ZEUS X-2 and 1000 SPRINT interceptors
together with a capability to deploy an additional 80 of each kind per
month was consistent with substantial protection against the norn-reactive
Soviet threat. The cost of the system {see Table 3) based on 1500 inter-
ceptors would be about $6 billion for investment and 5 years of opera-
tion and could be deployed in With 2500 interceptors
which would provide added protection of populations, the cost would be
about $8 billion.

10



Table 3. REPRESENTATIVE DEPLOYMENT*

Equipment

Long-rznge, Low-frequency Radar and

Dzata Processing 6-8
M=SR and ISé.ta.Processing _6-8
ZEUS X-2 Interceptor L 1000
SPRINT Interceptor 500
Investment-plus-5-year-operating Cost** $6 billion

“a

Time from Decision to ‘Completion

-~ ot

*All nurnbers are approximate,.

ar
Jo

**Th1s cost assumies abbut 30 interceptor farms. The
system can be deployed into 2 greater number of farms
at a cost of $10-12 million per additional farm.

11



Scme Technical Problems

1. The Blackout Problem.

Since a sxgmfvcant fr‘actlon of the total population is outside areas
protected by the MSR radars, the' possnble severity of the precursor
blackout is sufficiently great as to justify some countermeasures. The
best countermeasure is the use of very high-frequency radars to assist
the long range, low-frequency radars in the event of blackout., At this
time it is not clear what radar should be used. A microwave-dish
radar mxght prowde some early, limited capability against blackout.
The radar capability could be enhanced by using tracking data on
threatening objects from the 266 satellite system. Eventually to cope
with high target rates in a precursor environment; deployment of high-.
freguency, phased array radars, such as MSRs, may be necessary.

Although precursor blackout could be an early'reactibn toa

defense, the Task Force notes that there is doubt that the offense can
rely on it to assure’the success of a first-strike attack.

It would appear
that the offense might require more confident penetration techniques for

12



a first-strike attack and use precursor blackout only for added assur-
ance. For the defense to counter these other penetration techniguas,
he will have to upgrade his system. Any upgrading of the system will
result in less reliance on the long-range, low-frequency radars and,
therefore, less concern about precursor blackout.

2. The Long-range, Low-frequency Radar Problem.

The Task Force did not attempt to specify the detailed char-
acteristics of the long-range, low-frequency radar, However, itis
clear that it must have certain general characteristics.

It must be capable of long-range acquisition and accurate tracking.

It must be capable of operating in conjunction with co-located
interceptors in a terminal self-defense mode. -

-_—

It should have as much discrimination capability as feasible.

It should have low- frgquency to make costs low and penetration
techniques more difficult. Howe..rer. a-precise choice of low freguency
involves weighing technical capablhty agamst cost. In the UHF region,
the blackout problem is less severe, tracKing accuracy is 1mproved
and one can in general obtain narrower beam widths to permit tadar
operation nearer the horizon. Cost favors the VHF region. In this
competition; the Task Force believes that the improved capability may
outweigh the additional cost for UHF. -

3. The Warhead Problem

. The present weapon being considered for the NIKE ZEUS X-2
missile is a high-yield warhead K

As a result, 1ts development requires more time than a more
conventional design, which does not have both the property of being
clean and of radiating high-energy x-rays.

13
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:n the long run, the more nearly optimel wzrhezd is desiz:zd
therelore its development should be continued.

Maintaining the Defense

At this time, we can foresee a2 relatively streightforward znd
irexpensive upgrading which will probably maintain effectiveness

However, since the Task Force did not have
an opportunity to explore this upgrading in the same detail as the initial
system, this system upgrading must be considered ornly tentative.

Specifically, this upgrading involves the

14



The technology for this type of system appezrs to be at hznd,
thsugh not yet testad. It is believed, however, tha: ‘.'"e NiKZ £20U5 X-2
missile in its present configuration will heve this zepadility znd hz: by
2 modificzation of the missile, it might be givern even .
czpability in time for initial deployment and without significazt adZed
cost, The optimal radar and optimal system deployment have not yet
been determined. It is likely, however, that.the MSR could be used,
provided the interceptors are deployed into 2 large numbes of prozerly
sited farms. If so, about ten or more MSR rzdéars in addition to the
6 to 8 in the initial deployment would appear adequazte.

The total cost of the upgrading would appear to be 2bout $1- 1/2
billion for the additional MSR radars and could probably be deploved
within about 2 year after initial deployment. ‘Since the cost and the
.deployment schedule are apparently not affected by a delay in'decision
to upgrade the system in this way, .it would zppear best to delay the
decision for about 1-17/%2’ y-éars to permit optimization of the radar and
system design. However, the-T5 Lter capability of the interceptor should
be a part of the initial deployment

In the longer run, the system can include an extensive terminal
defense capability by addition of SPRINT interceptors and TACMAR
radars. Also some radars might be deployed outside the U.S. to im-
prove the area-defense capability. Moreover, one can foresee a num-
ber of s_uB.systems currently in the R&D phase, which could provide
the system with a rapidly increasing efféctiveness. Such subsystems
include the use of the 266 satellite

_ While
one cannot be sure which subsystem developments will prove feasible
and effective, one can be sure that feasible and effective subsystems
will evolve from a continued vigorous R&D program.

However, besides the technological aspects of maintaining system
effectiveness, it is clear that an organizational mechanism is necessary



to zssure review of Soviet progress and rapid and responsive tpgrading
cf the system if required.

While the Task Force could not define in detail the proper ergan-
izational mechanism, it could foresee the need for three critical ele-
ments. First, continving and complete review of Soviet progress on
penstration developments should be undertzken. On the basis of this
continuing review, determination should be made of the most suitable
technology, if any, which should be added to the system to meet the
groewing threat. At each budget cycle a decision can then be made
wiLether or not it is feasible to continue the zcmpetiticz with the Scviet
Union.

Second, theré should be an organizztionzl mechznism for trans-
lzting the most useful results of advanced research on defense tech-
nology into a form which can be rapidly and effectively deployed into
the system to meet advances in oifense technology. -

Finally, based upon the magnitude of the system, its complexity,
and its critical dependence on responsiverness, a system-manager type
of organization for the system would probzbly be necessary. By this
means, with suitable authority and vertical organization, direct com-
munication with other DoD agencies will be possible together with
efficient and responsive planning, direction, and control of the system.
A Critical Decision P

The Task Force recognized that the effectiveness of the ABM
defense against an evolving Soviet offense may not be maintainable
indefinitely with confidence except at great cost. Such a possibility
does. not appear to be a strong argument against proceeding now with
the sysisem’. R

If such z time should come when the U. S, defense can no longer
compete effectively with the Soviet offens e, the system will still have
a limited deterrent, and possible virtual attrition, value against the
Soviets —but more critically it will be effective against the Chinese or
any other threatening nuclear power.

The China Problern

If protection against 2 Chinese threat is the only consideration,
some changes in the above discussed ABM System would appear desir-
able. The same type of System would appear suitable since it is clear
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that the initial defense 2gainst the first Chinese ICBM or SL3 M capa-
bility need not be sophisticated in order to be highly effective “or dzmage
denial. However, since Chirese force levels will be conside= zbly less
than Soviet force levels for some time to come, {ewer interceptors will
be required to cope with the Chinese threat.

The four specific options of Table 1 are reasonable system
choices. However, they differ.somewhat in effectiveness. Cptions
2 and 3 do not include MSR radars for defense z2gzinst the SLEM.
Cption 4 includes suificient MSR radars oy for the protection of the
U.S. west-coast. The Task Force concluded tha: with slight modifi-
cation, Option ! in Table 1 was the best choice for an initial defense
against the Chinese. The modification is to reduce the nurmber of
MSR radars from 12 to 6 or 8 and to add 3 firing batteries with a total
of 60 NIKE ZEUS X-2 interceptors and to add about 100 to 150 inter-
ceptors for radar defense. The system cost decreases stightly and the
time for deployment becomes comparable to the other options. ‘The
additional batteries are needed for complete coverage of the U.,S. The
reduction in the number of MSR radars results from restricting their
use to the SLBM threat. While the west coast alone could be protected
with 3 to 4 MSRs, the Task Force felt that the threat to the east coast
was suffxcxently great so as to Justlfy its protection as well,

The propc-ed system can probably cope with about 20 offense
missiles aimed at a single point before penetration is possible. The
system can be upgraded to cope’ with greater numbers of offense
missiles simply by augmenting “with more interceptors at an exchange
rate of about 15 interceptors, one additional interceptor at each of the
15 interceptor farms ($27 million), to one offense missile. If pene-
tration aids are developed with the initial offense force, fewer offense
rmisciles can be dealt with. Even.in this case the system can maintain
its effectiveness at reasonable cost simply by increasing the number of
interceptors and barraging, with several interceptors, a threatening
cloud fade up of warhead and penetration aids. » Eventually, however,
as Chinese force levels and sophistication increase, the type of defense
evolution discussed above to cope with the Soviet Union woulé have to
be applied to the Chinese threat.

While speed. of deployment is less important against the Chinese
threat than against the Soviet threat, nonetheless there are advantages
to be gained by speed. Rapid deployment will permit maximum time
for U.S, experience and training before 2 serious threat develops.
Perhaps even more importantly, rapid deployment of the smaller sys-
tem will provide the U.S. with a system capable of deterring small
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Soviet attacks for a Period of time before the Soviets react with suitahle
pPenetrztion techniques.

Recommendations

-

l. If a decision to deploy an ABM deferse zgainst the Soviet
Union is made, the Task Force recommends that the deploymernt be as
rapid as possible in order to minimize the time available for Soviet
reaction.

2, The secommenced defense is Primarily 2 kiph-zltituge area
System which can be deployed in a2l zn irvestment
plus-S-year-operating cost of about $6 billion. The system chould
coatain; . : '

(a) 4to b long-range; l'ow-frequency radars deploygc_i along
the northern border of the U.S. and possibly an zdditional
2 along the southern border {used in conjunction with the
FPS-85) for detection and tracking the ICBM threat,
These radars should be suitably designed to assure that
they can be used in 3. terminal self-defense role, If the
NIKE ZEUS X-2 is'used 2s.the self-defense interceptor
instead of SPRINT, the low-yield option for its warhead
must be optimized for the terminal defense role,

(b) 6 to 8 MSK radats deployed along the east and west
coasts for detection:and tracking of the SLBM threat as
well as for some limited area and terminal defense

capability.

(c¢) Initially about 1000 NIKE ZEUS X-2 interceptors with a
: loiter _c,ap.ability-—perha.p_s.x,inclu_d_ing the modification for
increased capability—t ogether with an additional few

hundred interceptors for radar defense. The number of
* interceptors should be increased to abodt 2500 at the
rate of about 80 interceptors per month,

tem to deal with self-blackout, to make yse of its initial limited-area-
loiter and terminal-defense capability, and to provide for future up-
gracing. As a means for minimizing the impact of precursor blackout,
consideration should be given to co-locating high-frequency radars with
the long-range, low-frequency radars and operating these radars in an
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ition-and-track mcde~porsibly with the zczistance of *>-a2 2

ELCllS) ."'36
¢2:zilite, Since d:zployment cf ihe curreatly prozosed NIKE ~ =173 war-
tzzd on a

- ~
-

3. Beczuse system optimizztion deperds uron ‘rapid resaonse,
@ system-managér-type organization is probebly required-to :manzge the
system. In addition, there should.be an orgznizztional meckzziem to
irsure a continuing review of the Soviet threzt to Zetermine recuired
system upgrading, if any.

4. The Task Force recommends that detailed design of an zrea-
loiter defense system be init’iaf:’éé--irp_fnediately. The system design
should include 2 determination of thé‘::o'p{imai radzr for the zrea-ioiter
czpability to be used with the NIKE ZEUS X-2 interceptor. o

5. If the initial ABM system is to be deployed only zgzinst the
Chinese threat, the Task Force recommends deployment of a less
extensive area defense system than in Recommenrdation 2. The long-
rarnge radars along the southern border of the U. S5, are probably not
necessary and about 400 interceptors are probably sufficient initially.
While such a system designed specifically against the Chinese is some-
what cheaper than one for defense against the Soviets (about $4 billion
compared with about $6 billion) and can be deployed on a less urgent
time scale, it appeared to the Task Force that the additional $2 billion
is justified to achieve the greatly increased system capability to cope.
2lso with the Soviets.

6. Ir order to minimize the likelihood of an early ofiense pene-
tration reaction to 2 U, S. ABM deployment, the Task Force urges that
the nature, characteristics and growth potential of the system be kept
25 secure as possible. ‘
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