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Strategic Arms Race 
Slowdown through Test Limitations 

G. B. Kistiakowsky and H. F. York 

International and bilateral confer- 
ences on the ways and means to relax 
the arms race and to prevent the pro- 
liferation of nuclear warheads and weap- 
ons systems began shortly after the 
end of World War II and by now have 
involved thousands of formal sessions 
and many thousands of trained and 
frequently dedicated individuals. 

In recent years the leaders of the 
U.S.S.R. and the United States have 
repeatedly assured the populations of 
their countries and the rest of the 
world that the cold war was over, and 
that detente is the coming thing. Indeed 
the sharp bipolar confrontation between 
the United States and the U.S.S.R. has 
given way to a more complex and 
fluid international situation. Despite 
numerous political and scholarly voices 
raised in both countries to criticize 
the other for perceived breaches in 
standards of civilized human behavior, 
hostility has been relaxed in several 
ways. On the government level the 
minimal contacts of early days have 
developed into extensive dialogues of 
"policy-making" individuals. The early 
trickle of cultural and scientific ex- 
change has grown into large programs, 
some involving protracted visits and 
effective scientific collaboration, as well 
as sharing of technological information. 
Trade relations, virtually absent in the 
not-so-distant past, possibly show signs 
of major growth. 

However welcome these trends are, 
one must be realistic enough to recog- 
nize that they-and all the conferences 
on disarmament-have had only mini- 
mal effect on the technological arms 
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race and on the multifaceted military 
confrontation of the superpowers. The 
nuclear arms race goes on relentlessly 
and undermines ever more the real 
security of the nations involved. 

In the nonnuclear, that is, the so- 
called conventional arms domain, the 
long-drawn-out contest between bomb- 
ers and air defenses in Southeast Asia 
was followed last year by another 
massive and destructive collision be- 
tween a great variety of the modern 
land and air weapons of the United 
States and the U.S.S.R. in the Near 
East. The fact that to a large extent 
these collisions involved surrogate 
troops does not conceal the superpower 
confrontation. The lessons learned there 
about the battlefield performance are 
now being hastily applied to the devel- 
opment of the next generation of "con- 
ventional" weapons systems and one can 
only wonder where in the world this 
next generation will get its practical 
and bloody test. One must also wonder 
whether this next test will be the one 
that by accident or design will evolve 
into a tactical nuclear exchange and 
then a total nuclear war with its pre- 
dictable disastrous consequences for 
the main contestants and for much 
of the bystander world as well. 

The nuclear arms race has been the 
central topic of most recent arms con- 
trol and disarmament conferences and 
of prolific military, diplomatic, and 
technical writings. It has also been dealt 
with in a number of treaties, the cur- 
rent and realistic significance of which 
we should consider before turning our 
attention to the future. 

Recent Nuclear Arms Treaties 

Among the treaties now in force is 
a group that defines certain nonnuclear 
zones. The first of these was the 1959- 
1961 Antarctica Treaty that demili- 
tarized that entire continent and sug- 
gests by its continuing effectiveness that 
other arms limitation agreements should 
be possible. Following it in 1967 came 
the treaty making Latin America into 
a nonnuclear zone and prohibiting the 
storage there of nuclear weapons, ob- 
viously a very important matter for 
the nations of that part of the world. 
Also in 1967 outer space was declared 
to be a nuclear-free zone by a treaty 
forbidding the placement of weapons 
of mass destruction on celestial bodies 
or in orbit around the earth. 

In 1971-1972 a treaty was added 
that prohibited the placement of nuclear 
weapons on or in the ocean floor, thus 
making the floor (but not the oceans) 
into a more or less nuclear-free zone. 

We welcome the advent of these 
treaties, but we should not exaggerate 
their significance. Antarctica and Latin 
America are peripheral geographically 
to the nuclear arms race, and it is 
distressing that the creation of those 
nuclear-free zones has not led to their 
proliferation where it counts, ergo in 
Central Europe. The outer space treaty 
was preceded in the United States (and 
probably in the U.S.S.R.) by intense 
secret theoretical studies of the military 
uses of outer space which concluded 
that the actions forbidden in the 1967 
treaty were generally pointless and in 
no case offered any strategic or cost 
advantages over nuclear deployment of 
the types already in effect. The sea- 
bed treaty, of course, puts no restric- 
tions on submarines, but only on un- 
attended mines and the like. The possi- 
bilities of peacetime accidents involving 
nuclear weapons implaced on the sea- 
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bed or in orbit about the earth, and 
the likelihood of highly negative world- 
wide public reaction to their placement, 
were significant factors favoring these 
treaties. Furthermore, the massive and 
costly efforts to recover a nuclear weap- 
on dropped accidentally into the Medi- 
terranean Sea by an American B-52 
bomber suggests strong concern that 
the placement of unattended weapons 
in internationally accessible spaces 
could lead to their theft and so to 
disclosure of technical secrets or to 
unauthorized use. 

We may doubt whether these last 
two treaties really prevented anything 
that would have happened in peacetime 
anyway, but they have probably re- 
duced the amount of military research 
and development dedicated to the sub- 
jects of these treaties. In addition, these 
two treaties may have helped to elimi- 
nate a few of the nightmares to which 
military planners are prone, about what 
the adversary is scheming to do. 

The first treaty attempting to reduce 
the pace of the nuclear arms race 
itself was the partial test ban of 1963. 
It prohibited nuclear explosions in the 
atmosphere, under water, and in outer 
space. Neither France nor the Peoples 
Republic of China have so far chosen 
to subscribe to it. This treaty was 
preceded by about 5 years (and then 
followed by about 10 years more) of 
unsuccessful negotiations for a compre- 
hensive ban that would have put a 
real lid on further developments of 
nuclear weapons technology. That the 
1963 treaty did not have this effect in 
the slightest is shown, for instance, 
by the Stockholm International Peace 
Research Institute analyses of the an- 
nual rates of weapons testing by 
the U.S.S.R. and the United States be- 
fore and after the treaty. As a matter 
of record, President Kennedy, in order 
to obtain the ratification of the treaty 
by the U.S. Senate, had to assure it 
that the development of nuclear weap- 
ons would not be impeded by it. The 
Soviet Union evidently adopted the 
same policy without making public 
declarations. 

It does not take a great deal of 
cynicism to conclude that the partial 
test ban, far from limiting the arms 
race, has been almost counterproduc- 
tive. Prior to 1963 the worldwide fear 
of radioactive fallout-and hence op- 
position to atmospheric weapons tests 

-was very strong. It was a major 
factor in inducing the test ban negotia-- 
tions that began in earnest in 1958, 
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foundered on military opposition to 
the cessation of nuclear warhead de- 
velopment activities, and finally pro- 
duced the partial test ban treaty in 
1963. That treaty banned nuclear tests 
which produced widespread radioactive 
contamination and fallout. Welcome as 
this was, it cut the ground from under 
public concern, eliminated nuclear tests 
as a burning public issue, and made 
the continuation of uninhibited weap- 
ons development.politically respectable. 

Also heralded as very important was 
the nuclear weapons nonproliferation 
treaty signed by the United Kingdom, 
United States, and U.S.S.R. in 1968. 
It might be thought of as creating 
numerous only partially nonnuclear 
national zones because it does not pre- 
vent the widespread use of the terri- 
tories of nonnuclear allies for nuclear 
deployment by nuclear powers. By 1973 
this treaty has been signed by nearly 
80 other states. Unfortunately two nu- 
clear powers-France and the People's 
Republic of China-and several other 
states which are politically important 
and technologically "near-nuclear" de- 
clined to sign. Therefore, its effective- 
ness as a permanent deterrent to pro- 
liferation is in doubt. Indeed, as this 
is being written India has carried out 
an underground nuclear explosion, 
ostensibly for "peaceful" purposes. The 
stimulus for other states to demonstrate 
their nascent nuclear weapons tech- 
nology may have thus become irresisti- 
ble. 

One of the key provisions of the 
1968 nonproliferation treaty which was 
insisted upon by the nonnuclear powers, 
was the commitment of the signatory 
nuclear powers "to pursue negotiations 
on effective measures relating to cessa- 
tion of the nuclear arms race at an 
early date and to nuclear disarmament. 

. . " Despite this promise, there was 
no further movement in. nuclear arms 
control, to say nothing of disarmament, 
until after the United States had made 
great progress- in the development of 
multiple independent reentry vehicles 
(MIRV) and the U.S.S.R. was well 
into the process of building numerous 
hardened silos for very large inter- 
continental ballistic missiles (ICBM). 

Finally in May 1972, further bilateral 
negotiations led to the signing of what 
are known as the SALT I (Strategic 
Arms Limitations Talks ) agreements. 
They were heralded by the leaders of 
both countries as great achievements. 
One of the agreements is the treaty on 
the limitation of antiballistic missile 

(ABM) systems. It is useful, but it is 
not a big step in the efforts to limit 
the arms race. Its signing was preceded 
in the United States by a public debate 
which went back several years, and 
which concerned both the nonfeasibility 
of an effective defense against an 
ICBM attack and also the potentially 
destabilizing effects on the state of 
mutual deterrence between the United 
States and the U.S.S.R. of any large 
scale ABM deployment. The pro- 
ponents of ABM, led by the Admin- 
istration, were not very convincing. As 
a result, the U.S. Senate approved the 
funds for a limited deployment of the 
Safeguard ABM, justified in part also 
as a "bargaining chip" in the SALT 
talks, only by one vote. The very slow 
growth of the deployment of the large 
ABM system around Moscow sug- 
gested similar misgivings about the 
value of the ABM on the part of the 
leaders of U.S.S.R. 

The joint lack of enthusiasm for 
ABM is especially clearly demonstrated 
by the failure of both parties to under- 
take the deployment of a second ABM 
system that was allocated to each by 
the treaty. Thus, the ABM treaty is 
to a large degree another agreement not 
to do something that both parties did 
not want to do anyway. Even so, the 
treaty does provide a modest measure 
of progress toward limiting the arms 
race by committing both parties not 
to undertake the development of new 
nonground-based forms of ABM or to 
upgrade the existing antiaircraft de- 
fenses into a countrywide ABM system. 
These restrictions inhibit certain kinds 
of military R & D and the suspicions 
that these would otherwise arouse. 

The other part of SALT I, the in- 
terim agreement on Strategic Offensive 
Arms, set certain limits-very generous 
ones-on the further expansion of the 
deployment of such arms during the 
next 5 years. These limits permit ap- 
proximately doubling of the total num- 
ber and throw weight of operational 
land-based and submarine-based mis- 
siles deployed by the Soviet Union, 
and considerably more than doubling 
of the number of nuclear warheads 
deployed by the United States. In the 
American case, this increase comes 
about as a result of the installation of 
MIRV's on both the land-based and 
the sulbmarine-based missiles, without 
changing the missile numbers, and 
resullts in a slight decrease in total 
explosive yield. Considering the huge 
overkill capability now deployed in 
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both arsenals, their further expansion 
allowed by the agreement does nothing 
except increase the possibility of their 
use as counterforce weapons. Hence, 
these increases in weaponry might in- 
crease the probability of a preemptive 
strike in a time of acute political ten- 
sion, such as that which threatened 
to develop last October. 

In the absence, of any qualitative 
restrictions, this numerical SALT agree- 
ment does not really restrict the arms 
race; it merely channels it into such 
directions as each side perceives to be 
militarily most advantageous. Indeed, 
the recent American R&D budgets 
involve, among other matters, the rapid 
deployment of MIRV's, a speedup in 
the Trident submarine, the high priority 
development of the B-1 bomber, and 
further refinements in missile guidance 
technology. According to the statements 
of the U.S. Secretary of Defense, the 
Soviet Union is engaged in an intense 
development of new missiles and of 
its own MIRV's. These actions are 
hardly indicative of a limitation of 
the arms race. In the meantime, the 
new round of bilateral conferences that 
was promised to lead to a SALT It 
agreement before the end of 1974 ap- 
pears to have bogged down and will 
probably terminate with much summit 
oratory and minimal substantive prog- 
ress. 

Perhaps the most valuable contribu- 
tion of SALT I is the formal commit- 
ment (Article V of the Interim Agree- 
ment) not to interfere with "national 
technical means of verification," that 
is, with intelligence satellites, and the 
like. This agreement, which was tacitly 
in effect now for more than a decade, 
does reduce somewhat the opportunities 
for those arguments of military planners 
which are based on extreme "worst 
case" assumptions about what the other 
side is up to and about what the "nec- 
essary" countersteps must be. 

Assessment of Future Prospects 

This account of the past and present, 
which to some readers may appear as 
excessively pessimistic, is, we believe, 
simply realistic. The agreements reached 
so far have produced some beneficial 
effects through various commitments to 
refrain from this or that militarily un- 
important action. But despite these 
agreements the main arms race con- 
tinues in full force, and the number of 
nuclear warheads in the hands of the 
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five nuclear powers continues to grow 
toward the 100,000 mark. 

Perhaps the most dangerous elements 
of the current deployments are the 
advances in the precision of guidance 
for the multiple reentry warhead vehi- 
cles, making them into counterforce 
weapons, and the tens of thousands of 
"tactical" nuclear warheads, some with 
an explosive power only one to two 
orders of magnitude larger than the 
conventional blockbusters. The forward 
deployment and alert status of this es- 
sentially continuous spectrum of weap- 
ons by the chief nuclear powers, alleged 
to be the main deterrent against con- 
ventional aggression, greatly increases 
the probability of an unplanned ampli- 
fication of the local conflict into an 
unrestrained nuclear war. 

An optimistic view of the future 
might be that nibbling at the periphery 
of the arms race by the arms limitation 
agreements will, with time, become 
more effective and eventually bring it 
to a halt. According to this view, the 
next phase would then be a gradual 
reduction of nuclear arsenals until they 
are gone. 

The question of whether future reality 
will correspond to this more optimistic 
view, or whether humanity will experi- 
ence total nuclear war, is something 
that cannot be resolved now. It should 
be pointed out, however, that the con- 
cept of a gradual reduction of the 
numbers of deployed nuclear warheads 
by agreement may be intrinsically Lin- 
realistic as long as military R & D is 
allowed to proceed without severe re- 
strictions. The point is that the posses- 
sion of large numbers of warheads in 
a variety of delivery modes (for ex- 
ample, the American "triad" of stra- 
tegic weapons) virtually eliminates the 
possibility that an opponent may make 
a dangerous surprise innovation. This 
notion has, of course, already been 
pointed out by others. A reduction of 
the strategic arms by, let us say, one 
or two orders of magnitude would still 
preserve the capacity to inflict "totally 
unacceptable" damage on the oppo- 
nent. However, such large decreases 
may well challenge each side to gain 
superiority over the other, and they 
surely increase the technological feasi- 
bility of doing so. Hence, in the absence 
of strictly monitored agreements limit- 
ing R & D, the fear of the unknown 
belt assertedly possible technological 
moves by an opponent may kill all 
chances for significant nuclear force re- 
ductions. Any major reductions, then. 

would have to wait for a totally changed 
political climate, devoid of present ten- 
sions. Unfortunately the technological 
arms race fed by the military R & D 
has acquired long ago a life of its own 
and is itself a continuing source of 
tensions, as has been suggested very 
recently by the events following the 
supply of massive quantities of modern 
conventional weapons by the U.S.S.R. 
and the United States to the combatants 
in the Middle East. 

Arms Race De-escalation through 

Reduction of Field Testing 

This less-than-reassuring estimate of 
the future leads us to make a not en- 
tirely original suggestion which may 
well be unrealistic but which, we be- 
lieve, deserves a serious consideration 
that will not be given it without public 
intervention before Congress and the 
Executive. In these activities the Amer- 
ican technical community needs to 
take a more active role than it has 
taken in recent years on other issues 
of disarmament. We propose that, in 
addition to seeking further peripheral 
agreements as in the past, negotiations 
also be undertaken on a gradual slow- 
down of military R &i D through agreed 
gradual reductions in the numbers of 
field tests of the kinds that can be 
monitored by nonintrusive national 
means. The point is that field tests are 
the indispensable step that must follow 
R & D before new weapons can be 
produced and deployed. If tests can be 
controlled, the incentives for doing the 
R & D that precedes them, and which 
it is realistically not possible to moni- 
tor, will be severely reduced. 

The classic case is that of the nuclear 
test ban. The American opponents of 
a comprehensive test ban have main- 
tained in the past that the cessation of 
tests will result in the atrophy of the 
weapons laboratories. Indeed, a sudden 
and total test cessation would be a dis- 
aster from the weaponeers' point of 
view and that is one of the reasons 
the comprehensive test ban seems as 
unattainable now as it was 15 years 
ago. In those early years a treaty set- 
ting an upper allowable limit on the 
strength of the seismic signals from 
underground tests (a "threshold treaty") 
would have introduced meaningful lim- 
itations on the arms race. At present, 
the technology of large yield weapons 
is highly advanced. A threshold treaty 
would still allow the development of 
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new, sophisticated small weapons for 
tactical uses and thus would again do 
little to decrease the arms race, al- 
though presenting an image of a major 
political accomplishment. 

The opportunity for an agreement 
on a meaningful test ban becomes per- 
haps much better in the case of a 
treaty for a gradual programmed re- 
duction in the frequency of tests, start- 
ing from the current rates. For instance, 
one might take as a base the average 
number of tests conducted in a recent 
period, such as during 1970-1972. The 
treaty on gradual reduction might stipu- 
late that each side reduce its under- 
ground tests by 20 percent of the aver- 
age per year for 5 years. At that time, 
each side would then be permitted not 
more than, say, one test annually for 
several years, whereupon the treaty will 
come up for reconsideration and hope- 
fully for a total ban. In the meantime 
some test program which is now going 
on, and which is claimed by weapon- 
eers to be "absolutely essential" to 
national security, could still be com- 
pleted. Later a real emergency con- 
cerning the performance of some par- 
ticular stockpiled weapon could still be 
taken care of by the residual annual 
test. Hopefully, these provisions might 
greatly weaken the political force of 
the arguments against the ban, includ- 
ing the force of arguments about eva- 
sion by the opponent. The suggested 
provisions would probably not accom- 
modate Plowshare, the peaceful uses of 
nuclear explosives. Considering the 
present state of this project the loss 
would not be great. However, the 
treaty perhaps could be phrased so 
that some peaceful uses under condi- 
tions like those spelled out for non- 
nuclear powers in the nonproliferation 
treaty might be feasible. 

The second type of field tests for 
which an agreement for graduated re- 
dUlction is essential to slow down the 
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arms race is the launching of long- 
range ballistic missiles. In such tests 
the burning phase of the rockets ex- 
tends well into the ionosphere, and 
their detection is quite feasible by non- 
intrusive means. Again the starting 
point might be the averages of the 
numbers of launches of the last few 
years by both parties, and again there 
might be an annual reduction of 20 
percent per year for 5 years followed 
by a period in which only a very small 
number of annual tests would be al- 
lowed. The number in this final period 
might be barely adequate for confidence 
testing of deployed missiles. As in the 
other case, the missile treaty would 
come up for extension a few years after 
the final, constant level was reached. 

The problem of the reduction of 
missile testing is more complicated than 
that of underground weapons tests be- 
cause of the need to launch satellites 
and space probes fairly frequently. 
These include several types of intelli- 
gence satellites as well as those needed 
in peaceful space programs. Because of 
the essential national role of these ac- 
tivities, they cannot be sacrificed the 
way Plowshare might have to be. 
The issue, however, is not impossible 
to resolve by such measures as agree- 
ments on prior international notifica- 
tion of launch, on the types of telem- 
etry installed on the propulsion stages 
of the vehicles, on the reentry vehicles, 
and so on. 

The development of the satellites 
and space probes themselves need not 
suffer from these agreements, but the 
development of the lower stages of 
their boosters might be slowed down 
somewhat. There is in this class one 
project that might have to be delayed, 
namely, the space shuttle-because of 
its relation to the terminal guidance 
problem-but the consequence of this 
would hardly be a great loss to the 
United States. 

The imposition of a strong decelera- 
tion on missile development would make 
it important to accomplish similar ob- 
jectives for long-range bombers and 
missile-firing nuclear submarines whose 
flight tests and test cruises respectively 
are also accessible to national means 
of monitoring. Here, unfortunately, a 
fixed annual reduction in the frequency 
of tests does not seem to be applicable. 
In these cases, the complete test pro- 
grams, of the B-1 bomber and the 
Trident submarine, would have to be 
negotiated against the not quite equiva- 
lent programs of the Soviet Union, and 
further prohibitions would have to be 
worked out for similar weapons sys- 
tems beyond those now in the works. 
These agreements might be even more 
difficult to reach than the purely nu- 
merical restrictions on underground 
weapons tests or missile firings, since 
the latter restrictions leave more tech- 
nological freedom of choice to the 
testing party. 

However, these difficulties should not 
be the reason to reject the discussion 
of such measures and the other efforts 
to have them come to pass. The ten- 
sions generated by the strategic arms 
race are inextricably coupled to the 
military R &D and would subside 
greatly if the latter were to slow down. 

Robert Oppenheimer long ago com- 
pared the United States and the U.S.S.R. 
to two scorpions locked in a bottle. 
The scorpions since then have grown 
much bigger but scarcely less aggressive. 
The aim of this article is to argue that 
the effort to miniaturize the scorpions, 
while they stay keen and prone to 
strike, is not the only way, and possibly 
not the best way, to avoid the final 
suicidal battle. Perhaps a more prom- 
ising road to our survival is to let them 
stay big but cause them to age and get 
flabby, and thus become devoid of the 
urge to strike. Their stings then might 
evell atrophy with time. 
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