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Anti-Ballistic-Missile Systems

The U.S. is now building a “light” ABM system. The authors argue
that offensive tactics and cheap penetration aids could nullify

the effectiveness of this system and any other visualized so far

by Richard L. Garwin and Hans A. Bethe

McNamara announced that the

U.S. would build “a relatively
light and reliable Chinese-oriented ABM
system.” With this statement he appar-
ently ended a Jong and complex debate
on the merits of any kind of anti-ballistic-
missile system in an age of intercont-
nental ballistic missiles carrying multi-
megaton thermonuclear warheads, $ec-
_ retary McNamara added that the U.S.
would “begin actua) production of such a
system at the end of this year,” meaning
the end of 1967, ,

As two physicists who have been con-
cerned for many years with the develop-
ment and deployment of modern nuclear
weapons we wish to offer some com-
ments on this important matter. On ex-
amining the capabilities of ABM systems
of various types, and on considering the
stratagems available to a determined en-
emy who sought to nullify the effective-
ness of such n system, we have come to
the conclusion that the “light” system
described by Secretary McNamara will
add little, if anything, to the influences
that should restrain China indefinitely
from an attack on the U.S, First among
these factors is China's certain knowl-
edge that, in McNamara’s words, “we
hiave the power not only to destroy com-
pletely her entire nuclear offensive forces
but to devastate her society as well.”

An even more pertinent argument
against the proposed ABM system, in our
view, is that it will nourish the illusion
that an effective defense against ballistic
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missiles is pussiBle and will lead almost
inevitably to demands that the light sys-

tem, the estimated cost of which exceeds.

85 biltion, be expanded into a heavy sys-

tem that could cost upward of $40 bil- -

lion. The folly of undertaking to build

such a system was vigorously stated by
Secretary McMNamara, "It is important to *
understand,” he said, “that none of the

[ABM] systems at the present or fore-
secable state of the art would provide

an impenetrable shield over the United -

States. ., Let me make it very clear that
the [cost] in ifself is not the problem:
the penetrability of the proposed shield
is the problem.”

In our view the penetrability of the
light, Chinese-oriented shield is also a
problem, It does not seemn credible to us
that, even if the Chinese succumbed
to the “insane and suicidal” impulse to
launch a nuclear attack on the U8, with-
in the next decade, they would also be
toolish enough to have built complex and
expensive missiles and nuclear warheads
peculiarly vulnerable to the light ABM
system now presurnably under construc-
tion {a system whose characteristics and
capahilities have been well publicized).
In the area of strategic weapons a com-
mon understanding of the major ele-
ments and technical possibilities is es-
sential to an informed and reasoned
choice by the people, through their gov-
ernment, of a proper course of action. In
this article we shall outline in general
terms, using nonsecret information, the
techniques an enemy could empley at no
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preat cost to reduce the effectiveness of
an ABM system even more elaborate

- than the one the Chinese will face. First,

however, let us describe that system.
Known as the Sentinel system, it will
provide for long-range interception by
Spartan antimissile missiles and short-
range interception by Sprint antimissile
missiles. Both types of missile will be
armed with thesmonuclear warheads for
the purpose of destroying or inactivating
the attacker's thermonuclear weapons,
which will be borne through the atmo-
sphere and to their targets by reentry

‘vehicles [RV's), The Spartan missiles,

whose range is a few hundred kilom-
eters, will be fired when an attacker’s re-
entry vehicles are first detected rising
ahove the horizon by perimeter acquisi-
tion radar (PAR).

If the attacker is using his available
propulsion to deliver maximum payload,
his reentry vehicles will follow a normal
minimum-energy trajectory, and they
will first be sighted by one of the PAR's
when they are about 4,000 kilometers,

or about 10 minutes, away [see illustra-

tion on page 26]. If the attacker chooses
to launch his rockets with less than max-
imum payload, he can put them either
in a lofted trajectory or in a depressed
one. The lofted trajectory has certain ad-
vantages against a terminal defense sys-
tem. The most extreme example of a de-
pressed trajectory is the path followed by
a low-orbit satellite. On such a trajectory
a reentry vehicle could remain below an
altitude of 160 kilometers and would not
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