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_ prebab!y ean:titma tht most diffienlt prablm factng tho prumat Gemmn -
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uegotittiam. ‘I’whnic:i davnlapmsnta since the ﬂan{dunce of Eupaxts '

last lmmr have lnbnunﬂany inm-uud the camph:&ty m‘.' thil

problem. E:merieueo wit& underground tasts at H;rdnck 31 indicatad

‘ thnt thexa wald bt R gru.tur numbayr of nni&antiﬂcd wam whic:h ccnﬁd

be mpect&d af ‘bnlng nuclgax a:ploaioas thaa had baeu ntim&ted last
summer. “There m also widan« that one of the umlargmuna tasts
at Ha.rtltmk " hzu! baan niamiexuy dacoupled by a factor of around 10.
More umtly thagratlcﬂ studieq have inéiéatcd that it may be pauiblo
by means of lt.rgn undargrwad holes to e.l&em;ple muelear explosions
by #till much largor factors. | | |
| A Panul under Dr. Bacher hnae recently cxa.minad the imptction

prablam and attempted to.estimate the p:rabnbility of icttntlfying the
vinlatiun of & test cuutian agraemant in th& Iaea af various lwah of
on-aite intpectim. The Pane! found that the probahmty of ldentifying
a violntion did not depend ﬁry ntroﬁgly' on wheth;ax* wo cho’:e a 'qimtn
a.pproaeh to un-ﬂte impatztion ox the prim:lplu of i.nnpaating an agned
uyon pqreamge of unidontiﬂnd selsmic events dm:a the uncertainties

in the total nnmber of salumic events 1s amall. nomparcd with tha otlur

‘nnatmintiu. The ;:zebabm:y of 1dantuyiug the violation dau dapaud

THE DIVISION OF CLASSIFICATION, U.8. E ' -
NERGY ' ’
REEEARCH AJD DEVELOPMENT ADMINISTRATION, HAS ‘ . .
DETERMINED. THAT THI® DOCUME]W CONTAINS NO
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of courge, strongly on the total number of inspections carried out.

As background to the Bacher Panel findings, I would like to

discuss this first chart which shows the pr_qbabﬁitg of i_clentifying
nuclear tests using étmpla asgumptions applied to thi#pmblem in
the past. This chart assumes that all iests will hava fhé game coupling
a8 was oﬁsarvad with the flrst uﬁéﬁigra't_tﬂd- Nevada test, tha so-called
Rainier shot. It also assumea that an insﬁoc‘tia;m'taam which arrives

in the area of an unidentified event is cortain to detect the violation if
it has taken place. It is clear that only if a very large number of
inﬂpeétions are carriad out, could theré be a significant probability

of identifying a ;iﬁgle underground test in the 'rangnf of one-half ox two
kilotons. Although this graph is Baaed_an oew Hardtack H data, it is
asseuntially in agreament with the conclusion reached in Geneva last
gummer. The Geneva system was éumidered to be affective above 5
kilotona but would lose effectiveness rn;:idly below 3 kilotons.

The aecondlehart séts forth examples presented by the Bachar
Pansl on the basis of 4 much more sophisticated analysis, This assumes
that a factor of 10 decoupling is pnssiﬁle. which would mean that a 3
kiloton shot weould look lika 0.5 kilotons to the system. A single Nevada
Hardtack shot of very small yleld, only 30 tons, was apparently decoupled
by a factor of about 10 for reasons that wa do not yet fully undarstan,&.

This analysis also makes allowance for an intslligence contribution. in
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the selaction of events for inapection. This would be possible under

the Soviet approaeh tu a qum system in which each pnrticipmt wmﬁd
chonn tha uvcnn it wiahcs to ingpect. The use of intelligence daariy
alds the mspmﬂm syltam; however, lt. in extrewely difficult to place
a numerieal va!ua on this intcmgencu contribution and the Panel
emphuimd the axbitrary nature ol this estimate,

The Panel also attempted fo assass the probability that a team of
inspactors arriving in an area of & suspected svent would actually be
able to prove that a violation had occurred. Gloarly, If a nation attemptad
to evade the agreement, it wmalﬂmtke evary possible effort to hide its
mtivttics from the possible wisit of the inspection tcam. The difficulty
in arriving at a gquantitative avalmtion was racognized and the estimates
pmided by various Fanel membars vary rather widely, Far the
galcuhtim represented in the chart, the Pansl used probabilities of
identification which varied from ons chance 1n 50 for amall tests to
ons chance in two for shots of 50 kilotens. Finally, since a meaningful
weapons developiment program would regquire a soriss of tests, the
Panel calculated the probabilities of detecting at lsast one shot out of
a series, aa shown.

On the basis of this rather ahbarm anafyzis, you will cheerve,
Mr. President, that a substantial probability of tdentilying at least

ons event aut of & sories is only achieved for weapona with yiem:-a'buw
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40 kilotons, unless one goss to & nﬂur Iazge number of inspections,
The probability of identifying at 19#_:1; m imtl ofa ug:;*ies below 5
kilotons is mgligibi.n. unless m inspact nli of the seismic svents above
0. 8 kiloton that occur in the Seviet Union, namely 1715 per annum,

The probability of sa taspection team identifying a nuclear svent,
cnce it has arﬁwd cn the site reprasents the most controversial factor
in the Bacher Fanel analysis. Thal;uioﬂ. we have prepared a third
graph which illustrates the probability of identifying a single event if
decoupling is possible but the probability of ths inspection tearn
identifying a violation is assumed 2o be unity.. | This ix clearly an un-
realistic assuraption since no member of the Fanel considered that
there could be certainty of success in identifying an event. In this
case cne has again significant probabllity of identifying evasion down to 5
kilotone and the prabability of identificaticn drops very rapidly for
yisida below 3 kilotons unless one conducts a large number of inspections.

All this is based on the assumption that the detsction system
receivan a seismic signal on which to base an nspoction. As you know,
theoretical calculations have indicated that it is poesikle i principle
to decouple underground explosions by very largs factors -- 200 is the
moat recent figure mentioned ~- by conducting a suclear test fn 3 very
large cavity, the so-called Latter Bole. A decoupling factor of 200

means that a 100 kiloton nuclear test would be egulvatent seismically o
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0.5 kilotons. Since on improved Geneva system would not even detect
selamic events below tha 8.5 kilotens it would not register tests of
loss than 100 kﬂbﬁaﬁé when éegn@lcd by a facter of 260. The concept
has stood up under Ma théorctl#-ﬂ exarinstion and the Bacher
Paurl i;'Lmd m reason to guestion that suck decoupling is possible in
principle. Th-.mi..rccngnlud.that it 1 not known that holes Jarge
encugh to ucnmmuﬂaﬁ weapons of the order of 100 kilotons can be
constructed or that ths decoupling can be achisved undsz actual geological
conditions. Certainly an effort to construct & Latter Hols for large
yield tests will constitute an extramely large sngineering project.

To sur up, the present knsmhdge of soismie detection of under-
ground tests and of means of evasion, is inadequate to asgsess
guantitatively the affectiveness of a monitoring system as envizaged

. in the Geneva Experts Conference.
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