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FAS CALLS FOR TOTAL TEST BAN WITHOUT ON-SITE INSPECTION
(BackgroundMaterial on Pages 3-8)

We befieve that the United States shoufd now seek
to negotiate a treaty banning rdf underground nuclear
tests without reqrridrrg any on-site brspcctimr. The
risks are ndrrimsaf and the gains coufd be very anb-
Starrtiaf.

Given recent irrrprovemerrta in seismology and other
means of detection, we befieve that the United States
wordd detect Soviet viofation of a test ban treaty long
before the &m’ieta could @my out enough tests to
score a bresktfrrorrgh that would threaten the stabfity
of the nucfear balance. Indeed, we are aware of no
persuasive argument expfairring how even unrestricted
Soviet tcstirrg below the Ievef easify detected by
seismic means could threaten the bsfarrce. Moraover,
the Soviet leaders could not be given any confidence
by Soviet scientists that even a single viofatimr would
go undetected.

without any on-site inspections, clandestine cfreat-
ing is far less pfarrsible now than it would have been
in 1963 with on-site inspections when President Ken-
nedy urged such a treaty. Indeed, we befieve on-site
inspection wonfd be of only marginal significance,
amongst other present methods, in monitoring Soviet
teat activi@. We urge greater declassification of rmn-
seismological methods (and seismological ones afso)
to permit the public a better appraisal of our abifity
to monitor a ban.

Much of the opposition to the Test Ban Treaty in
the United States does not arise from fear of Soviet
cheating. It springs from the desire to continue Amer-
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ican nuclear testing in order to devcfop new weapons,
to retest existing weapons and to keep our fabm’stories
vigorous.

We see no need to develop new weapons to mafrs-
tain the refiibdity of the American deterrent. A SALT
agreement banning ABMs, or restricting them to IOW
levels, wordd efiminate the need for much planned
addltionaf testing to develop improved MIRV and
ABM warheads. But even without a SALT agreement,
existing warheads worrfd be sufficient. Tbe vigor of
the weapons laboratory is not an end in itself. And we
can design around any uncertainty which may be cre-
ated in tfre future by our inab~!ty to test old or modi-
fied designs.

There are a variety of means, afl consistent with
American interests, of dealing with peaceful explo-
siorrx our goal sbo!rld be to find the means which have
the greatest international srrpport.

The positive advantages of a Test Ban Treaty are
obvious and need not be labored. The treaty conld
slow down the strategic arms race irrdirectfy. It would
greatIy reinforce the norrpmfiferation treaty and de-
crease the probability that additirmal nations would
seek to develop nuclear weapons. It would efiminate
the ecological dangers of frrrther testing. It would in-
hibit the development of cheaper weapons whose
technology might spread to other nations. Fhally, it
would contribute to mr environment in which further
steps leading to nuclear disarmament would be
possible.

NO “FIRST USE” OF NUCLEAR WEAPONS tion, in order to appeal to a broader class of persons who
WlTHr3t IT mav ODDOse “nO-firSt-USe” Dolicies but st~ suDDOrt the. . . . ---- .

CONGRESSIONAL AUTHORIZATION
On December 9, an FAS press conference urged the Con-

gress to limit the President’s authority to order American
Armed Forces to escalate conventional hostilities into
nuclear war through an American first-use of nuclear
weapons. It proposed that Congressional authorization be
scared for any American first-use and it noted that time
wifJ be available. Although it does not oppose a policy of
nuclear deterrents, the Federation of American Scientists
has long been on record as opposing any drst-use of nu-
clear weapons at all. FAS made thk proposal, in the
context of Congressional interest in “war powers” legisla-

. . . .
no~on that power to use nuclear weapons first should not
be vested in any one man.

In addition to its executive committee the FAS proposal
for an amendment to any “war powers” act that Congress
might consider was specifically drafted, endorsed and ap-
proved by the following Federation members with long and
deep experience with these same issues:*

Marvin L. Goldberger, Herbert ScoviJle, Jr., Herbert F.
York, George W. Rathjens, Morton H. Hafperin, Leslie H.
Gelb, Eugene Skobsikoff, Richard H. UUmarr, Adrian
Fkher. (See page 2 for text.)

*SW page 6 for the credentiafa of theac spwidists.
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(from Page 1)

TEXT OF NO-FIRST-USE STATEMENT
Congress now has before it the “War Powers Act of

1971”. The Act provides that, in the absence of a declara-
tion of war, the Armed Forces shaU not be employed for
more than thirty days except as provided for in specific
legislation enacted by Congress for that purpose. Further,
the President is required to make periodic reports to the
Congress not less often than every six months. Legislation
of thk kind is desirable. As the Act ind]cates, the “collec-
tive judgment” of Congress and the President ought to
apply to the “initiation” and to the “continuation” of
hostilities.

We wish to point out that, in at least one particular, a
war powers act should also limit the President’s right to
conduct hostilhies. * We have in mind the President’s right
to turn conventional hostilhies into nuclear war, through
an act of American nuclear escalation. Thk is a matter on
which “collective judgment” of Congress and President
ought to apply as well. And there would be time for Con-
gress to share with the President the responsibility for such
escalation, since no conventional contlict demands an im-
mediate nuclear response.

It is present U.S. policy to threaten to initiate the use
of nuclear weapons if necessary. The United States has not,
for example, announced that it would never use nuclear
weapons first (the so-called no-first-use policy which has
been announced by the People’s Republic of China). Quite
the contrary, especially in NATO affairs, the United States
has declared that it would use battlefield nuclear weapons
— even in the absence of enemy use — if our forces were
being overrun by conventional attack. The Federation of
American WIentists opposes such “first-use” policies and
has long supported a policy in which the United States
would foreswear such first use.

No One Man Should Escslate
We do not wish to restate here our reasoning. But we

believe that many who do not agree with us would never-
theless stiU agree that the responsibility for such nuclear
escalation is too great a responsibility for one man alone,
or even for one branch of Government. We propose that
the Congress should require the President to secure its
consent before employing nuclear weapons except after the
use (or irrevocable launch ) of nuclear weapons by an ad-
VeZSaV. * * Wh+her or not the Congress votes the President

a declaration of war — or just continuing authority to en-
gage in hostilities — Congress should retain control over
the conventional or nuclear quality of the war.

We should be clear about what such a requirement would
do, and what it would not do. It would not — and tlds is
critically important — tie the hands of the President in the
event that the United States or its allies are attacked with
nuclear weapons. This is because it does not iffect our
nuclear retaliation power. Thus it would not in the slightest
erode the effectiveness of our deterrent. The retti]atory
power of our own nuclear force is the strongest assurance
that we have — in the absence of a guaranteed enforceable
international ban on all nuclear weapons — that nuclear
weapons wiU not be used against us. We would not want

*Such restrictions are tiny in accord with our treaty obligations, all
of which make American action conditional on Constitutional re-
quirement.x i.e., Congressional consent.

* .We wo”Id consider a nuclear armed enemy tomber, or lCBM,
that was irrevocably launched as nuclear weapon “use” m that the
tiring of defensive nuclear weapon.r would not be inhibited.

to limit the deterrent effect of that retti]atory power in the
slightest.

Amde Time for Consultation
With regard to fiurope, the President would have ample

time to obtain Congressional authorization if a European
crisis develops that would require the use of nuclear weap-
ons. The President could even request authorization from
Congress before be had made any final decision to use
nuclear weapons. He could inform the Congress that a
situation could develop in which he would want to use
nuclear weapons, and he could ask fcr this prior approval.
The authority could even be sought in advance of a con-
flict if our intelligence indicated the imminent outbreak of
large-scale conventional hostilities.

It should be noted that even our allies, who rely upon us
for a nuclear deterrent, do not wish nuclear war unleashed
on their territories, and worry that the finger on the nuclear
trigger may be too quick. This is why, ever since the early
1960’s, we have concentrated on increasing the capabilities
of our conventional military forces with the express pur-
pose of raising the nuclear threshold.

We have built up these strong conventional forces pre-
cisely in order that we should never be rushed to the brink
of nuclear war — to guarantee that there will be time for
careful deliberation. The sort of legislation which we pro-
pose would insure that the Congress, as well as the circle
of advisers immediately around the President, would share
in this deliberation. It should be recognized, moreover,
that the requirement of Congressional authorization before
escalation to nuclear war would give the President another
potentially powerful instrument of policy. The granting of
such authorization in the midst of a crisis would constitute
fcr our adversaries a warning of the gravest sort — a warn-
ing even more effective, and at the same time less risky,
than the se-called “demonstration use” of nuclear weapons
which are advocated by some strategists as an alternative
to massive nuclear attack.

Requiring Congressional authorization would also in-
Klbit rumors that the United States was about to use nu-
clear weapons in one world crisis or another. In several
such crises (the Korean War and the Indochina War at the
times of Dlen Blen Phu and at the time of Khesahn), the
rumor had gone around the world that the United States
was about to use nuclear force. Such rumors can be
dangerous and politically costly.

We repeat the all-important point we wish to emphasize:
no conventional confict demands an immediate nuclear
respase. There will be time for Congress to share with
the President the responsibility for nuclear escalation, if
escalation is being considered. And the nuclear escalation
issue warrants the broadest possible deliberation.

It goes without saying that the first use of nuclear
weapons would offend the conscience of mankind: the
U. N. General AssembIy called this “a crime against man-
kM” in a vote of 55 to 20. But such use would also be
a crime against our own national security. If we were to
break a now-established 26-year-old precedent against the
use of nuclear weapons, the risk would rise substantially
that nuclear weapons would someday be used against us —
if not in the confllct at hand, then in some later confllct. It
is not sensible for the strongest nation in the world to en-
courage the use of a weapm with the potential to become
— as the Colt revolver became in the Old West — the
“great equalizer”.
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SOME POLICY CONSIDERATIONS OF
A COMPREHENSIVE TEST BAN

A Treaty banning the testing of nuclear weapons would
contribute to world security and to the security of the
United States by: (1) reinforcing the dktinction between
nuclear and non-nuclew weapons and hence reducing the
likelihood that nuclear weapons would ever be used; (2)
slowing down the strategic nuclear arms race and thweby
contributing to tbe stabtity of the balance; and (3) con-
tributing to prevention of the spread of nuclear weapona

through ‘tie adherence of non-nuclezm powers. The argu-
ments advanced against the treaty are: ( 1 ) continued
American testing is necessary to develop weapons that we
need such as advanced MIRVS and ABMs and to “preof
test” existing weapons; and (2) without (and even with )
on-site inspection the Soviet Union could cheat and make
a breakthrough that would unset the stability of the nuclear
balance. An examination of thcae considerations follows.

The test ban treaty would greatly enhance the existing
arms control measures designed to strengthen the belief
that nuclear weapons are different and should not be used
even when nuclear powers fight. Much has already been
accomplished in this direction from the time in the late
1950’s when President Ekenhower was asserting without
serious contradiction that nuclear weapons were now
“conventional” and would be used in a future conflict. Tbe
total test ban treaty would make a reversal of this process
extremely unlikely. There is great symbolism in agreeing
not to test a weapon. Military men are reluctant to rely on,
or to recommend, the use of weapons which have not been
tested. Overtime the military bureaucracies of these nu-
clear powers that adhered to the treaty would plan less and
less for nuclear warfare except in defense against a nuclear
attack.

A prohibition on nuclear testing would slow the strategic
arms race. It is worth noting that a complete test ban five
years ago would have slowed down if not prevented the
installation of both MIRVS and ABM, two developments
now clearly seen to be de-stabilizing. A test ban now
would make the development of highly accurate MIRVS
on either side more difficult if not impossible.

The effects of a test ban on the proliferation of nuclear
weapons could be most important. Some countries which
have refused to sign the NPT would find it difficult, if not
impossible, to refrain from adhering to the test ban treaty.
India, in particular, has long pressed for the test ban and
would thus, find it difficult not to join.

Of equal importance, the test ban treaty would increase
the probability that adherents to the NPT would not, at
some future date, renounce that treaty. The NPT is dis-
liked in many countries because it imposes an unequal ob-
ligation. The nuclear powers give up nothing that they are
doing, and simply promise not to do what they had no in-
tention of doing — sharing nuclear weapons with non-
nuclear powers. The non-nuclear powers are asked, on
the other hand, to give up for all time their right to make
nuclear weapons or to possess them. The test ban treaty
seems a more equal bargain. The nuclear powers give up
what they are now doing — testing weapons — and the
non-nuclear powers give up the right to decide to test in
the future.

It is generally conceded that, despite the large number
of tests done by both sides, more can always be learned
about weapons effects, weapons design and development.
But, with one possible exception, none of this seems likely
to have major military consequences, For example, yield
to weight ratios have improved 1,000 times since Hiro-
shima but could hardly go up by more than about two
times more. Of far greater importance today are the
changing characteristics of the weapon systems themselves
— accuracy, warhead carrying capacity and so on,

The one possible exception of major importance con-
cerns the possibility of a thermonuclear weapons which did
not require a fission trigger. [See, for eximple, “Nuclear
Weapons Technology” by J, Carson Mark in Impact of
New Technologies on the Arms Race, MIT Press 1971.]
Such a discovery would lead to very cheap powerful weap-
ons. But this would unquestionable undermine’ the secur-
ity of the United States as the secret spread. It would en-
courage proliferation more than any other single discovery.
In general, a continuation of testing will encourage pro-
liferation in any case as other nations decline to practice
a rule that we only preach.

Validation Tests
In recent testimony, the Assistant to the Secrettuy of

Defense for Atomic Energy, Dr. Carl Walske has put for-
ward what may become a major new argument against
halting tests — the need to validate the cO”tinued ~elia.
bility of stockpiled nuclear weapons. Pressed by the
Muskie Subcommittee, Dr. Wilske noted that since the
mid-fifties there have been “five principal cases in which
a nuclear test was an integral part of a corrective program
for a nuclear weapon in our stockpile,” These arose be.

—Continued on Page 4

WIESNER ON TEST BAN
as Science Advisor to President Kennedy, I participated in the decisions leading up to the Limited

Test Ea; Treaty. . . . Actually, there was no technical reason why we should not have concluded a compre-
hensive test ban treaty at that time. We now know hat only pofitical considerations on both sides prevented re-
conciliation of tie minor differences that existed at the time.

Today, the feasihihty of an underground test ban is even greater. It was recentfy announced that a scien.
tists’ panel at a test detection conference of the Advanced Research Project Agency of the Defense Department
concluded that progress in seismology now makes it possible to distinguish all but tbe smallest tests from earth-
quakes. A test ban agreement witbout on-site inspection, ‘therefore acceptable to the Soviet Union and practical
to implement, wordd now appear possible.

—Dr. Jerome B. Wiesner, President of MIT, July 22, 1971, statement to Senator Edmund Muskie, on
opening of hearings by the Senate Subcommittee on Arms Control on the Test Ban.
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POLICY CONSIDERATfONS, from Page 3

cause important modifications of the design of the nu-
clear assembly system were being made for mechanical,
metallurgical or safety standard .reasons.

It is significant that Dr. Walske was forced to return
to the Dnlles-cra analysis of the teat ban that the test ban
ia desirable only if linked to other agreements in order to
keep his requirement for continued testing consistent with
the Administration position that a “suitably verified test
ban” was desired. He said:

I strongly endorse, as does the Defense Department,
a comprehensive test ban tr%+ty with adequate safe-
guards. You may wonder how that is compatible
with worrying about the reliability of stockpile.
My view is, my personal view, that a comprehensive
test ban treaty should be judged as a first step in arms
control, or another step since we have already had
some and beyond that point you should go into real
disarmament before too long. I don’t mean one
month, but I mean before too long. If you have a
comprehensive test ban treaty and you do not event-
ually follow it up with real disarmament, then you
would be faced with nuclear powers with large arse-
nals of nuclear arms and decreased reliabdit y, which
could be destabdizing.

Further investigation is required to put on the public
record the extent to which these tests were required by
aging on the one hand, or by planned changes on the other
(new safety standazds, etc.). But Dr. Walske’s argument
that a failure to be able to validate the continued work-
ability of tbe warheads was “destabilizing” is questionable
at best.

Is Unrefiabifity Destab~iing?
A destabilizing effect is one which increases the ability

of an aggressor to attack. Uncertainty on each side about
the workability of its own, and its opponent’s weapons, does
not have that character. In the first place, tie aggressor
must have high confidence that hk planned attack will
work in virtually all particulars. The defender needs only
ensure a much lower weapons reliability to retahate effec-
tively. And the aggressor cannot be sure that the de-
fender’s weapons are not working — when even the de-
fender does not know. A more plausible argument suggests
that a roughly comparable degree of uncertainty about
weapon reliability would discourage aggressive use of nu-
clear weapons,

Nor was Dr. Walske correct in suggesting that the de
stabilization could be removed by eliminating “large”
stockpiles. Short of general and complete disarmament,
questiom of reliability of weapons would, all political
things being equal, tend to increase with dimunitions in
weapons stockpiles. Interestingly, in contrast, to the com-
ment quoted above, Dr. Walske’s later noted that:

If nuclear testing were stopped, uncertainties regard-
ing the reliability of existing stockpiles of nuclear
weapons could become quite large over a period of
years, an effect which might be stabilizing or destabi-
lizing depending on the circumstances,
In any case, the problems of deterioration of stockpika

could be resolved in direct ways by using a previously
tested method or wazhead, or even by replacing the war-
head completely thereby restoring whatever effectiveness
it had at the time of ita entry into the stockpile. The
Department of Defense statement adds:

TWO TREATY COMMITMENTS
TO SEEK TOTAL TEST BAN

October 10, 1963
Seeking to achieve the d~continuance of aff test

explosions of nuclear weapons for afl time, deter-
mined to continue negotiations to this end. . . .

Partial Test Ban Treaty

July 1, 1968
Recafling the determination expressed by the Par-

ties to the 1963 Treaty banning nuclear weapon tests
in the atmosphere, in outer space and under water in
its Preamble to seek to achieve the discontinuance of
all test explosions of nuefear weapons for all time and
to continue negotiations to this end. . . .

Nonproliferation of Nuclear Weapons Treat.v

Of course, the reliability of the stockpile will be
affected by the willingness of the government to spend
possibly large sums of money to work around recog-
nized deficiencies without’ nuclear tests. With such
funding available the loss in reliability could often be
avoided or delayed, although in the absence of nuclear
testing corrective measures might involve longer
periods of system degradation and might involve
settling for a warhead performance well off the
optimum.

T-he question of weapon reliability must also be put in
some perspective; most of the concern about weapons
tiring has io do with their reaction to nuclear-weapons-
effects of enemy warheads rather than with anything an-
alogous to simple mechanical or chemical failure. Thus
the Defense Department recently testified:

Since the environments in which weapons may be
required to perform are complex, hard to define, and
often hostile, it is almost always impossible to guaran-
tee their rehability by actual nuclear tests of the final
stockpile design in all the various required combha-
tions of physical environments.

Thus, for example, the partial test ban treaty is already
restricting the ability of weapons designers to find out, in
realistic tests, how our weapons will be affected by at-
mospheric nuclear bursts. But this is true for both sides.

The small possibility of a systematic defect in all the
weapons in a strategic system, after all U.S. testing to date,
could be covered by the withdrawal clause in arms control
treatiea of this kind.

It should also be pointed out that the long-tetm ap-
prehensions about validating weapons in stockpiles will
arise in a political context that is different from this one.
As the cold war wanes dramatically over pericds as short
as five or ten years, fears appropriate to older periods often
go unmentioned later. Still more predictably, the tech-
nology of detecting Soviet tests by seismological and non-
seismological methods can be expected to continue to in-
crease dramatically as it has steadily for years. No com-
parable improvement in methods for hiding nuclear teats
has occurred. While these political and militay trends
need not be relied upon, it would be foolish to consider the
policy issues of the comprehensive test ban treaty in tbe
absence of speculative judgment upon these central issues.

We have mentioned as military motivation for testing:
improvements in “Yield to Weight Ratio”; reduction in
radkdion (Low Fksion ); Validation Teats; and Missile
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Design problems — as in ABM penetration. Other reasons
for continued testing given by the Defense Department in
recent testimony were: the return to the economy of now
necessary special materials as plutonium, oralloy and
tritium (Reduced Special Materials); smaller diameter
weapons (Special Geometry ); still greater weapon safety
(Safety); needed improvements in fifetime of weapons
(Lifetime); and improvements in a category called “Spe-
cial Output” — this presumably refers to output of x-rays
or other special weapons effects for special purposes. None
of these latter reasons seem persuasive objections to a
comprehensive test ban treaty and some seem minor
indeed.

Clandestine Testing
As a related article (see below) shows, clandestine test-

ing would be limited to detonations of a few to several
kilotons — with great effort warheads of a few tens of
kilotons might be involved, It is a startling and important
fact that no one seems to suggest a way in which even
unlimifed clandestine testing by the Soviets at this level
could shift the strategic balance in any significant way. In
effect, if the United States agreed to halt all tests while per-
mitting the Soviet Union to test below the threshold of,
for example, 20 kilotons — no important strategic effect
is foreseen. Thus if the test ban is desirable, it is desirable
without regard to the problem of cheating, or the problems
of inspecting for cheating.

Moreover, the problems of cheating are substantial.
They include great uncertainty about the effects of any
particular explosion. They include also even the human
problems of preventing scientists from revealing that the
Nation has cheated. Most important, there are the prob-
lems of conventional espionage, satellite reconrmissance
and so on (see page 6). It seems likely that any series of
tests, perhaps even a singIe test,’ would have to be carried
out with the willingness of the Soviet leadership to be ex-
posed if necessary and to accept that expesure with all the
political and arms race consequences inherent in it.

UNDERGROUND TEST DETECTION
Although inspection of underground nuclear tests is

generally assumed to depend entirely on seismology, in fact
the U.S. now relies on a variety of intelligence means (see
page 6) to detect Soviet underground nuclear tests. To-
gether these methods give the U.S. high confidence that it
would detect Soviet cheating long before the Soviets could
conduct a >ufficient number of tests to affect the security of

the United States in any way. This is the relevant test —
not whether any single expIosion might conceivably go
undetected.

Seismologists measure earth tremors by measuring body
wave ( mb) magnitudes. A body-wave magnitude of 4
(mb4) corresponds to the tremor that would result from
an explosion of about 2 kilotons in solid rock. Because
the scale is logarithrriic, a body-wave magnifude of 5
(mb5 ) corresponds to an explosion of about 20 kiotons in
hard rock. As the Berkner Panel observed in March,
1959, larger explosions might, in principle, give the same
body-wave signiture if conducted in softer material (salt,
alluvium ) or if detonated in a large hole — thus “de-
coupling” the force of the explosion from the earth. In-
deed, if the explosion is set off in soft, dry alluvium, the
explosion might be approximately “S” times larger and
give the same body-wave magnitude.

However, explosions of this kind larger than several
kilotons would leave large observable (by satellite ) col-
lapse structures. Similarly decoupling for explosions larger
than several kilotons requires large amounts of excavation
and risks detection by other means of intelligence. (Firing
during earthquakes bas also been mentioned but it ob-
viously requires involved complicated maintenance of
readiness around the clock over long periods if any useful
measurements are to be taken — and infrequent tests. )

Part of the renewed interest in the test ban has arisen
from recent advances in seismology. These have, in effect,
demonstrated that criteria for discriminating between
earthquakes and explosions previously established above a
magnitude mb4.5 could be applied to magnitudes of
mb4.O. Thus explosions of approximately 2 kdOtOIIs (i.e.,
two thousand tons of TNT equivalent or one-tenth the size
of the Hiroshima bomb) in hard rock could be detected
and identified about 90% of the time from stations outside
the Soviet Union.

Foster On On-Site Inspection
The Defense Department has not, however, given UP

its insistarrce on on-site inspection. In recent testimony,
Dr. John S. Foster testified that “we have established the
need for on-site inspection”:

a) for events “sufficiently large to detect but suf-
ficiently small that positive identification camrot be
made”
b) “to establish the nuclear or non-nnclear nature of
low-yield explosions”

--Corrtimred on Page 6

IMPROVED IDENTIFICATION VS. ON-SITE INSPECTION

It does seem to me a quite reasonable estimate that a system for accomplishing distant identification can
be established which wifl permit identification of d~tmrt nuclear explosions in rock as smafl as perhaps 2 or 3
kifotorrs. . . .

. . . as the capabfity for iderrtitlcation approaches more closely the limit for detecting, it is getting to the
point where the number of suspect events detected but not identified is becoming somewhat less significant in
terms of numbers That is wby I myself believe Urat the crrrrent capabilities and the clear indications of im-
provements by installing better systems and w on mnkes it reafly entirely reasonable to contemplate a comprs-
bensive test ban treaty in which on-site inspections are not called for.

—Pg. 49 Muskie Committee Hearings, July 22, 1971, Franklin A. Long, former Assistant Director for Sci-
ence and Technology of the Arms Control and Disarmament Agency, 1962-63,
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TEST DETECTION, from Page 5
c) “to restore international confidence in any cases
where earthquakes are misidentified
d) “to deter violations by increasing’ the chance of
getting caught”
At the present time, the Defense Department has esti-

mated that a seismic monitoring system could be built to
identify all but two or three events per year over magnitude
four and a hdf (five to fifty kilotons in hard or soft rock
respectively ). At magnitude 4, there would be about 25
identified events per year. But many, if not all, of these
events could be quickly disposed of on the basis of satellite
reconnaissance — for example, many would occur in the
midst of an untracted wilderness. Public reports on the
extraordinary resolution of sateOite photography have sug-
gested that garbage can tops can be seen from satellite
altitudes. * DOD announced comparable variations in So-
viet missik silo diameters.

According to one witness before the Joint Atomic
Energy Committee many of these events would be hard
to resolve seismologically because obscured” by the acci-
dental occurrence of large earthquakes elsewhere in the
world at the same time.. Here a judgment on the feasibility
of useful clandestine testing on the basis of “waiting for
earthquakes” might eliminate our concern.

More information is required to believe that there is a
serious problem of confusing Soviet nuclear explosions
for conventional ones, How often does the Soviet Union
set off thousands of tons of TNT equivalent in conven-
tional explosions? And are there not ways in which the
Soviet Union could communicate its intention reliably
without on-site inspection — perhaps to watching satel.
lites. During the Cuban crisis we accepted a visual look at
boxes of missiles Ieaving Cuba as a solution to a similar
on-site inspection problem.

International Confidence
The case for restoring “international confidence’ after

misidentification really means giving the Soviet Union a
chance to prove its innocence after the United States has
mistakenly decided that the treaty has been violated. But
no treaty need embody this right. The Soviet Union could
always act to avoid U.S. abrogation by offering to permit
an observer to visit the scene if and when other explana.
tions did not suffice.

Finally, a few on-site inspections will not much increase
the deterrent effect on violations. The on-site inspection
method can only confirm deeply felt suspicions of the in-
specting party. A successful clandestine test will avoid
giving out’ signals that would trigger inspection. And if
identifiable signals of violation may be emitted, on-site
inspection or not, the violator must assume that abrogation
may well follow.

It is significant also that these four reasons could be
used to support on-site inspection notwithstanding any
possible seismological advance. There will, after all, al-
ways be the possibility — with or without on-site inspec-
tion — of clandestine tests under the threshold, and of am-
biguous events and misinterpretations.

If on-site inspections are of marginal significance for the
U. S., and of deeply felt importance to the Soviets, there is

*Public reports on the resolution of satellite photography have been
compiled in a chapter authored by lererny J. Stone in “ABMY
(edited by Abram Chayes and Jerome B. Wiesn.w, Harpm & Row,
1969).

SEISMOLOGICAL IDENTIFICATION
,,~or“nde%r~undtesting in hard rock, we can as-

sume that the superpowers are in a position to acfdeve
a detection threshold of shout 1 kt and an identifica-
tion threshold of about 5-10 kt. Theoretically these
numbers are higher by a factor of ten for testing in
alluvium and much higher still for testing in a large
hole (i.e. decoupling). But taking into account tech-
nical reafities we can say that underground testing
above 10-20 kt can be made extremely risky for tie
tester, by Ore use of seismic monitoring alone?’

SIPRI assessment, Octoberj 1971 “The Test Ban”

a prima facia case for considering closely whether the
treaty can go forward without them. Persumably this is
why a representative of the Arms Control and Disarma-
ment Agency, Mr. Philip Farley contented himself, in re-
cent testimony, with saying that on-site inspection “could”
play an important role in deterring violators and “could”
provide parties with added confidence that tbe treaty was
being complied with. In answer to questions he noted that
he did not exclude the possibility of an agreement without
on-site inspection.

It should also be mentioned that on-site inspection could
be the source of misunderstanding. The U.S.-Soviet dis-
agreement over numbers of permitted inspections has al-
ways masked a more complicated unresolved negotiation
over the modalities of inspection. Disputes over timing,
rights of movement, and so on could turn an unnecessary
inspection into a world incident producing heightened and
unwarranted suspicion.

Non-Seismological Methods of Verification
Eight years ago, the President of Itek Corporation,

Franklin Lindsay wrote:
Soon it may even be possible to detect clandestine un-
derground nuclear explosions with satellite cameras
that can observe subtle changes in the surface of the
ground above tbe point of detonation.

Among the subtle and not so subtle observed events might
be: drilling, general site activity, subsidence craters, dust
clouds raised by the explosion, or crater subsidence, ra-
diation sensors or radar observation of the ground.* These
methods do not require on-site inspection,

*This list of possibilities, and indications that these kinds of methods
are being exploited in the U.S. Vela Satellite program, appears in a
Swedish Peace Research Institute (SIPRI) report, “The Test Ban,’,
October 1971.

DISARMAMENT EXPERT SUFFERS
LEGAL OUTRAGES

Thomas S. Lough served five years in the Arms Control
and Disarmament Agency, and another year in the UN.
Dkarmament Affairs Secretariat. His sound judgment and
good character is well known to many FAS specialists in
this field, While teaching as a professor of sociology at
Kent State University, Professor Lough became one of
many innocent persons indited ,as scapegoats for the Kent
State killings committed through police error. Although
these cases have now been dropped, Professor Lough’s
legal expenses left him $10,000 in debt. In view of Pro-
fessor Lough’s long service to FAS goals, members are
advised that contributions to his defense could be sent to
him through the Department of Sociology at Kent State
University, Kent, Ohio 44242.
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HISTORY OF TEST-BAN NEGOTIATIONS
On March 1, 1954, a U.S. thermonuclear explosion at

Bkini Atoll contaminated a local Japanese fishing vessel
with radioactive fallout and produced radioactive rain over
wide areas of the Pacific ocean. From 1955 to mid-1957,
the Soviet Union pressed for an agreement on nuclear tests
as a separate measure while the U.S. liiked such an agree-
ment to progress in arms limitation or disarmament. When
the Soviet Union began to talk in concrete terms of
“control,” the United States conceded the possibility of a
“temporary suspension” of testing as “part of an agreement
for a first step in disarmament” and proposed a Committee
of Experts be convened to consider the matter.

By the beginning of 1958, the United States had com-
pleted about 110 announced tests and the Soviets had held
about 30. * The Soviets then set off about 10 more and
announced, on March 31, 1958 that they would halt but
would feel free to resume testing if others did not follow
suit. President Ekenhower dld not accept Premier Khrush-
chev’s moratorium offer but persuaded a reluctant Khrush-
chev to agree to a Geneva Conference of Experts that
began in July. After the Conference, President Eisenhower
agreed to halt testing for one year with a view to negotiat-
ing an agreement along the lines the experts had sketched;
the year would begin when the negotiations began.

Starting a month after the Soviet moratorium proposal,
the United States had performed 50 more announced tests
in six months halting with the onset of negotiations on
October 31, 1958. Noting that the offer of a moratorium
had not been accepted, the Soviet Union claimed the right
to perform as many tests as the West had since the morato-
rium had been announced; it proceeded to conduct 16
atmospheric tests between September 30 and November
3 — two of these overlapped the onset of negotiations on
October 31 by a few days. President Eisenhower an-
nounced that the U.S. was relieved of any obligation to
suspend tests but would continue “for the time being.”
Thus began a three year stoppage of tests.

Negotiations Begin
In the negotiations, in January the West dropped its link

between a ban on testing and progress toward disarma-
ment. But it introduced new evidence from recent under-
ground tests that suggested seismic detection would be less
effective than had been supposed and proposed reconsider-
ing the conclusions agreed to at the conference of experts.
A great deal of discussion followed concerning the modali-
ties of on+ite inspection: the makeup of inspection teams,
the rights of movement, logistic support, staffing of control
posts, and control headquarters, rights of veto, and so on.

After a special U.S. panel on Seismic Improvements
(the Berkner Panel) confirmed, on March 16, 1959 that
underground tests would be harder to monitor than antici-
pated, President Eisenhower wrote Premier Khrushchev
urging a separate atmospheric ban. The Soviet Union re-
jected this proposal and there then ensued, among other
strands of negotiation, haggling over the number of onsite
inspections to be permitted. The West had asked 20 in-
spections and the Soviets had offered three.

Tecbnically the unofficial and informal moratorium had

*These announced tests understate the number of tests of both sides
but they are probably indicative of relative numbers.

PARTIAL TEST BAN TREATY
DPPONENTS STRESSED “KNOWLEDGE”

To acquire more knowledge in order to know how
to defend orrraelves, tbii, I would suggest, is not quite
properly called an arms race.

This treaty will not prevent the arms race. It wifl
stimulate it. This treaty is not directed agairist-ifre
arms race. This treaty is directed against knowledge,
nrrr knnwledge.
—Edward Teller, A ugusz 20, 1963, Tesl Ban Hear-
ings, Senate Foreign Relations Commitlee.

The proposed treaty would fimit rmt only our
knowledge of the actual state of Soviet mifitary de-
ployment, hut would also restrict nur knowledge of
what may even he technically possible. Specifically,
this requires that the United States explore vigorously
all areas of technology critical to our security.
—John S. Foster, August 21, 1963, Test Ban Hear-
in$r, Senate Foreign Relations Committee. (Dr.
Foster was then Direczor of the Lawrence Radiation
Laboratory.)

come to an end on December 29, 1959 when President
Eisenhower stated that “America considered itself free to
resume nuclear weaDons testing” subiect to advance notice
of such intention. (See, for ex~mple: Senator Foreign Re-
lations Committee analysis of The Test Ban, September
3, 1963. ) But neither side tested until, on August 30,
1961, the Soviet Union began a two month series of about
30 atmospheric tests, Wkh regret, President Kennedy fol-
lowed suit.

In December, after the Cuban Crisis, Premier Khrush-
chev wrote President Kennedy and, alluding to the risks of
war just passed, offered to settle the test ban problem on
these terms: 2-4 on-site inspections (he noted that Am-
bassador Arthur Dean had used this number in discussions
with First Deputy Foreign Minister V. V. Kuznetsov ), and
automatic seismological stations as suggested by “British”
scientists. President Kennedy responded that Ambassador
Dean had suggested “eight to ten” inspections, that three
automatic stations would not be sufficient, and that he had
been “informed that the automatic station notion was a
“Soviet” idea, endorsed by independent scientists of other
countries.

The Paztiaf Test Barr Treaty
Finally, on June 10, 1963, President Kennedy an-

nounced in an American University speech:

To make clear our good faith and solemn convictions
on the matter, I now declare that the United States
does not propose to conduct nuclear tests in the at-
mosphere so long as other states do not do so. We
wilf not be the first to resume.

The Partial Test Ban Treaty negotiations followed
swiftJy and the draft treaty was initialed on July 25, 1963.

Hearings before the Foreign Relations Committee re-
vealed only one official witness opposing the treat y: Dr.
John S. Foster, then Dhector of the Lawrence Radiation
Laboratory, now Director of Defense Research and En-
gineering (DDR&E) in the Department of Defense. Of
scientific consultants to the Government, only Edward
Teller opposed the treaty. <ontinued on Page 8
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The Joint Chiefs of Staff argued that the risks of the
treaty could be reduced through certain safeguards: (a)
continuation of a comprehensive, aggressive, underground
nuclear test program; (h) maintenance of the vitality of
our nuclear laboratory facilities and weapons programs
(c) the maintenance of a state of readiness to resume at-
mospheric nuclear testing in the event of violation or ab-
rogation of the treaty and (d) the improvement of detec-
tion methods for Soviet and Chinese tests. President Ken-
nedy reassured tbe Senate on these points in his letter of
transmittal of the treaty to the Senate, and in a special
letter to Senator Everett Dlrksen. Supporting the treaty,
the Joint Chiefs had their most serious reservations about
the possibfity of unwarranted “euphoria” in the West.
They considered possible Soviet progress due to clandes-
tine testing to be ofly a “relatively minor factor” in the
overall balance and they argued that the “broader ad-
vantages” of the treaty in terms of world tension and pro-
liferation justified the risks.

The Partial Test Ban Treaty entered into force on Octo-
ber 10, 1963. Since that time, both powers have over-
looked violations of the other in which explosions have
vented to the point where radioactivity leaked over bound-
aries. Each side has engaged in vigorous underground
testing.

FAS LINKS SCIENCE TO GOVERNMENT
Except for FAS, all other professional organizations of

scientists, are tax-exempt and thus precluded from offering
advice and suggestions to Government unless specifically
requested to do so. FAS is non-profit and a registered
civic organization. But FAS is not tax-exempt. We can
and do raise the voice of science tin Washington’s Capitol
Hw.

Let your colleagues know that you think they ought
to do more than support their professional societies. To
prevent the misuse of science and to keep science and
government in close harmonious contact, America needs
an FAS. But FAS needs a larger membership and more
support. Help us Grow! !
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CREDENTIALS OF CO-SIGNERS
In addition to the necess~y approval of the Executive

Committee of the Federation, both statements released on
page 1 had the explicit endorsement of certain FAS special-
ists in these matters. Their credentials for endorsing one
or both statements appear below. Because both statements
involved strategic weapons, there is some overlap in co-
signers. (However, an expression of support for one state-
ment and not the other does not in any of the present cases
constitute disapproval. It simply means, that the statement
in question was not circulated to that co-signer for his
support. )

Marvin L. Goldberger, formerly Chairman of the Strategic Weap-
ons Panel of the President’s Science Advisnry Committee, a,nd now
Chairman of the Department of Phys,cs of Princeton Um.ersity.
(FAS Chairman)

Herberf Scoville, 1.., former Deputy Director for Science and
Technology of the Central Intelligence Agency, former Assistant Di-
rector for Science and Technology of the Arms Control and Dis-
armament Agency, (FAS Secretary)

Herbert F. York, former Director of Defense Research and En-
gineering (under Presidents Eisenhower and Kennedy ), now Chan-
cellor of the University of Califomm at San D,ego. (FAS Chamman
1969-70)

Geor.y. W. Rafhj.ns, who has been Deputy Director of ARPA,
Deputy Assistant Director for Science and Technology of ACDA,
Director of the Weapons Systems Evaluation Division at IDA, and
Special Assistant to the Director of ACDA, now pro fesenr of Polit-
ical Science at MIT.

Morton H. Halperin, former Deputy Assistant Secretary for
Arms Control and Policy Planning (under President Johnson) and
Senior Staff Member of the National Security Council under Presi-
dent Nixon.

Lalie H. Ge-lb, former Acting DepWy Assistant secretary for
Arms Control and Policy Planning and Director of the Policy
Planning Staff.

EWWW Skolnikoff, who has bee” Special Assistant to three Pres-
idential Science Advmors and is now Chairman of the Department
of Political Science at MIT.

Richard H. Ul[mml Professor of PoJitics and International
Affairs at Princeton Umvemity and a former member of the Policy
Planning Staff in the Pentagonxs ISA a“d the National Security
Council in the White House.

A drim Fisher, former DepWy Director of the Arms Control and
Disarmament Agency under Presidents Kennedy and Johnson, now
Dean of Georgetown Law School.


