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This meeting was the culminsiion of Oovernor Stassen's sugpestion that _
the T.5. explain to the Capeadians in Ottaws the technical obstacles to the g
ef foctive monitoring of & test limitation agrecment in the sbsence of near- G
site ingfeetion and instrumentation, e

As chairman of the meeting DIr. lLongair opened by reviewing the Canadian
concern over the effects on health of continued testing and their notion that
perhaps An agreement Lo llmit the amount of intermésionally significant flssiom
products dispersed by test explosions could be worked out among the nuclear
& prior to agreement on other disarmamenl meazures, He called upon the
LE/R Lk, to axplain the ru-nuaus behind ite poesition that & sepearste test lgit.utiml
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aFreement wounld not be technieslly feassble, Ee stregsec Ghe Lechnical purpose
of the mesking.

With . Longeir's consent, Col. Willis offered a few genersl remurks on
the spproach Lo muclear disarmeament belng taken by the U,8. Delegstlon in Jondon.
He menticned the baslcally defensive philosophy of the U.5. military effort
and emphasized the danger that would result from a weakensd U.5. military
posture, Un the other hamd, he stressed the undocceptabllity of an unchecked
arms race, He restated the readiness of the U.5, Lo agree on test cessatlion,
test moratorium or test limitation, provided the comdltlions were appropriate,
i.e,, implementation of safepuarded spresments Lo coase production of fission-
gble materisls for weapons and to transfer increxents of past predoction to
intermationally-supervised stockpiles. Im the memtime, we woere preparad to
resch agreexent on registration and limited internmational observation of tests,
as well as to excercise restraint in testing. OCol, Willis cencluded by
sommarizing the Soviet position on tests and nuclear disarmament.

Mr. Johnson peinted out thot the primsry resson for the U.E, position on
test limitations was Lhe necessity for heving a free hand to develop improved
weapong with which to counter the formidsble throst posed by the existing
Sovlet muclesr capablility and growlng nuelear stockpile. The other important,
but secondary, reason was the lnfeasibility from the technical standpoint
of enforcing a8 test limitation sgreement at the present time. He emphasized
that U.5., nuclear testing was premised on the conwviction that testing at the
current rate has not had and will not have any appreclable effect on health.
Fe said that the U.5. recognized the sincerity of much of the public concarn
over pogsikble danger %0 heoalth from coniinued tests and hed atiespted to allay
this concern by pledging at Bervmda that Muture testing would be conducted in
such & manper ag net to increase world radiation Lo more than a fraction of
the levels considered dengercus. Referring further to Amnex IT of the Berumda
Communique; Mr. Johnson noted that the statement on the present inability to
enforce a test limiation agreement for technical reasons was inserted largely
at the beblast of the U.X. as justlifiecation for the switeh in dits position.

Mr. Johnson said that the Canadian Fabapsy nemorandus piven o the
Department on April 1B speecified three main questions: (1) under what circom-
stances would it be difficult to detect total yield; (2) why would it be
difficult to detect fission product yleld; and (3) could the U,5. in connection

with & test registration arrangement, safely give out cetimates of the fission
products which would be ralsased from a tesi saries and which would be of
internations]l concern.

[r. Longuir stated that even if sgremment were resched on cessstion of
future production for' weapons porposes,it would still be possible to test with
fiaslonzble material alresdy on hand, Be siressed that the pripciple of test
limitatien was for the Canadisns cne <f reducing the danger to health,
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AL Lhis point, Kr, Somers responded to guestion {1} abowe, = reiated
that the U.5. stonic energy detection sysiem is made up of fowur different
mebiods ol detectiom, vig, seimmic, accoustic, eleciro-mignetic and nuclear
debriz, The seismic method is designed and installed to discricinate against
aeean surf, earthquakes, ote, Ite efficiency is dependent upon significant
yleld, good "coupling" wnd low backgreund, The accouatic system is oriented
toward the USSH, filters in 4 way to eliminate background, and is based on
variastions in stmospherie pressure. Its efficiency is determined by pulas
duration, level of background, yield, heipht of burst, meteorological conditions,
etc, O5till wary much in the axperimental stage 15 the eléctro-mRgnetic method
wideh, when eguipment ond interferance proclems are solved, will establishk
the "zero™ {ime of the nuclear shot., The last method, sampling miclear dobris,
is deperndent unpon prior motification, favorable meteorology amd timely intercept,
It furnishes the only positive proof ihat seismic, accoustic or electro-magnetic
phenozens were nuclear in cheracter, In summariging the worth of each of these
methods, Mr. Somers sadd that selsmic was good for detecting wrdervater,
wderground or low altitude shols but poor for high altitude shots or for
shots in highly seimmic areas; accousiic was good for medium teo high altitude,
e high-yield shots and poor for very high altitude, underwater, underground
and low-yield ahots; eleclroemipnetic is still experimentsl and uwnreliable and
nuclesar 1s excellent as leng as an intercept is made bul poor for determindng
The timz and place of a shet. Hence, the cireumstances under shich it would
be guestienable whether we would be able to dateot the fact of a pnuclear
explesion or its total yleld are where a shot is exploded a3t & very high altitude,
the test location is unfavorsble or wnsuspected (e.g. Southern Eemisphere or
Antarctic), the testing operation is carefully staged (e.g. destruetion of
obsolete naval wvessel simultapecusly with underwater explosion of a mnuclear
device), two or more shots are set off simultancously, or the metecrology is
adverse. ¥Mr, Somers cited o few examples of Soviet shots which were unsatis-
factorily recorded by the detection system, He added, however, that he did
not mean to depreciate the system, which was certalnly capable eof detecting
important shots in certain areas of the world and weuld foree the Soviets into
aleborate efforts to aveld detection,

In rezponse to Ur. Longair's guestion whether the energy of a high
altitude megaton explosion would not reach the lower atmoaphere and be recorded
in sone manner, Mr. Somers gave his opinion that in the rarified atmosphere the
explosion would not create a shock wave snd hence would not be detected by the
acooustic syatem, Seismic would not record the shot nor would there be readily
identifisble debris, T, Longalr asked what was the dividing line between
mediom and high altitude explosions., Mr. Somers and Col, Hudgins indicated thst
bigh zltitude for megaton devices began at about 100,000 feet. Dr. Longair
asked how accurateliy the U.5. detection system could measure the total yield,
Mr, Somers said the accuracies of intellipence estimstes normally carry a
reliability of a factor of two (if the system reccrded & one megaton explosion,
the explosion in fact may have been either as smail ap 500 kilotons or as
preat as two megatons) but that the reliability of the yield ligare for cdch
shot 1s assessed ot an individual basis, Factord affecting the relisbility
are the number af gipgnals received, their strength, and the number of methods
by which indicators are recelved,
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At this point, Tol. Heft addressed hiwmself to guestion (2) above, i.a.
the reéasons e the yicld of fission products from s muclear test would be
difTicult to detect, Col. Heft said his answer was based on toe Dol lowing
agzumpticns;

1. The majer source of fission products is the negaton-oclass of wWedpons;
hence, we need only %0 conzider theae,

2. The vield of 8il megaton-elass weapons derives partly from fission
and partly from fusian,

3. Foysical detection methods measure the total yield,

He said that if these assumptions are accepted, it must be concluded that
information on fission yield must come from analysis of muclear debris. There
sre twoe waye of going aboub this: (1) determine the sbsolute fission yield
from debrie analysis; or (2) determine the ratio of fission yield to fusion
rield from debrdis snalysis; which ratic when combined with an independent total
vield mesoure counld be uwsed to0 deduce the {ission yield, Howewer, Gol, Heft
noted,; both of those mothods are inadeguate, Hegarding the first method
{absolube yield from debris analysis), he pointed out that debris consishs

of condenszble residne from the test, By analysis we can determine the oumber
of fiasions per atom of wranium or per atom of plotondum or per atom of irom

o per atom of any of & number of pogaible components. However, uniess we
know the originsl totel nmumber of atoms of uranlum, plotonium or iron in the
weanon, we cannpot debermine the Ltotal number of fissions which have coorred,
The original amount of materizl in & foreign wespon are wndmown: therefore,
ahaolute fission yvield determinatleon fails. As for the sacond method {fission-
fugion retic from debris analysis), Col. Heft stated as follows. Debris
combains condensable residues of a test. The products of fosion resctions

are such things as alpha parbticies, tritiom apd nevtrons, which do oot condense,
Therefore, the debris samples contain no direct indicator of the amount of
fusion which may have occurred. An indirect indicator of fusion reactions

may be the reaction prodacis prodoced from the boavy clements by bigh energyr
nentrons from fosion, However, these products represent only 8 fraction of the
total soch nedtrons which may have besn produced and hence can only be used to
gat & lower limit on the fuslon-enerpyr-to-fission-energy ratio. IF the high
energy newtron rosctilon products tell wa Shat & mdnimm of %% of the amergy
come from fusion, and if we assume the existence of the possibility that almost
100% of the enecpgy may have come from fusion, then the uncertainty aboul the
fugion=-Tfigsion ratis is a factor of almost 20., Therefors, one oould nob
dlaprove & statemeant by the USSR that only 100 KT of & 10MT test was fission
if they chose 4o misrepresent the dctual fission yield.

P, BoEenzlie aszied i apourds of heavy element neatron capbure prodochs
eotild not be unsed as an index of the fusion yield, Col. Heft replied that
the amounts of these are depandent only oft the number of peubrops dhich actuslly
enterad the hesvy material amd still left you without informaticn on the number
of neutrons which had not left the Dl
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Dr, longair asked if wa were propared to discuss the distribution of
fission products through the tropeschere and stratosphere. GCol. Heft replied
that distribetion from the stratosphere was the subject of an intensive ex-
perimental study at the preseat time. He added that the tropospheric storage
time was short — on the order of 3C days.

Dr. Longair asked if it would not be possible to detect grass deviations
from the terms of a limitation agreement, incsmuch as it i the great explosion
that is of concern from the health standpoint. Col. Heft referred back to his
statenoent on the possibility of beinpg accuralbe in your measurements ol [imaion
yield only to within a factor of 20.

Dr. longair then asked how "clean” the "clean® weapons were. ©Col. Hudgins
sald that we can see right now really clean wespons. [lo noted that at the
last test series fallout had been greatly reduced by modificaticons in the homb
design ond the wmethod of firing, In this comnection, he noted, the announce-
ment of the fission yleld from a test might disclose c¢lassified weapens data.

Ir. Longair asked if access to the testing site would glve as much as
25 per cent accuracy. Mr. Somers zaid Lo obtain accurate messurements even
from a position pear the testing site would reguire rather elaborate inatru-
mantation.

Dr. Arnall interjected that the exlobting asystem could not detect explo-
sions in the Souvthern Hemlsphere and asked, rhetoriecally, Wio was going to
pay for the extension of the system to that area.

Captain Locas asked 1f the smount of potentially dangerous fallout was
directly proportionaste to the size of the device testad. In other words,
wonld the explosion of 100 weapons of 10 XU yield produce as much dangerous
radiation &5 a 1 megaton explosicn. The answer to thie was pgenerally afflrma-
tive, although it was suggested thet since smzl]l wespons nermally have a
hlgher percantage of fission than the larper ones il eould bhe expected that in
toto the fission products Irom the small weapons would éxeeed those frem one
large weapen of equivalent total yiéld., Dr. Arnell noted, however, that the
smzll=yield surf=ce shot wes safest from the point of view of the health of
people notl in the vicinity of the shot.

Mr. Corpbell asked as to the feaszibllity of giving out, as part of a
test reglstration scheme, estimates of the total amount of fission products of
irternational concern resulting from a4 tast scriss to be plven either before
or after the series.

Col, Fudgine replied thet allbouph announcing the total fission yielc
of a Lest series would not reveal as much weapons design detail as would the
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announcement of the fissicn yield of each shot, it would provide information
on the average ratio of fission yield to total yield of the weapens tested
doring the serles, and thereby reveal some design information. Col. Hudgina
also noted that by agreeing to anpounce estimates of fission vield we would
have to conlend with charges that our estimates were too low or that we were
relessing amounts of fission producla dangerous to bealth, There is also
the technical problem of deciding where tc draw the line between on-site and
off-site falloul, or fallout of international cencern,

Dr. Longair thanked the U.8. group for its presentation and the meebing
anded st u:hﬂ' thl
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