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MEMORANDUM FOR THE CHAIRMAN OF THE JOINT CHIEFS
.OF STAFF ,
I attach a copy of :i\e document which Iam sending to
McGeorge Bundy in response to the President's request in

NSAM 254, Earlier|drafts have been seen by the Joint Staff

and some of their comments have been incorporated. 1 know

] N
that The White House would appreciate any additional comments
or observations which the Joint Chiefs would care to make on

the matter.

B . | « W(HL /5‘);“‘ JU—

arold Brown
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1. I~traducticn
mugs i3 a report 12 respodse. to X ‘%SA.\( 254, which reqmau 'y Defenae

i assuidimg e
“repars2zt evaluatica o= < the effccts of s nw.lear test baa vhich. germits
\r..:‘.c-a'o\mc LesuBe
e effects of & cozplete test ban have been exsmined Yefore Vil
Zespect to a) vhat 1t denies the U.S. and the Soviet Union in terms of
further developmeat ead corresponding military {=provement, 1) the pos-
_gbarssies Lo emicn acd consequeat m.tlnunl gains by tho Soviets,
and c) the possible. advaatages of such 8 uat ben in areas cutside tha
venpoas syssens ‘balazce. EoWeYeED, the prospect of a partial ben on

i~ "

puclcar tests, _pe:::it.f.:.:s wderg:omd ?c-,tgas,,}g_wmm a further

acslysis of the prodlen 1B his =¥ ccatext.  iegalization of wnder-
sovd testirg changes the situaticn as regards ‘bepefits to de gained
by illegal tests. It tterefore alters the potivaticas for cheating in
+Na atoosFRETE, mdzrnteruadspce. mwtuatcm-m
~estricted set of possible pposes for c].a.ndzstm tecuas
~e following parts of this paper deal with: the purposes .nd ad-
‘ vaatages to be ﬁnfw‘mu..;n ,1_.1.:58-1- tests in the atzospbere,
.x.-:.:em:erana.mspnce; mumdmustsmmdecﬂ, tize
e carry thea out, asd extensiveness of factlities required; and the
detzet:.bi_ity nr.h tests by the pnyuca.l peans of & test detection

systes, OF vy various {ntelligence peans.

orIEe
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13 seooved. A co=parison O

mnuca =42ht be attempted,

Ezor:a:t gi14%a8TY

pargose for claniestizt St

(e con comcluce +hat given &n opportunity for legal wderground

..cs‘irs, —ush bet B got all o 2 the notzvutm for testing 4in other pedia

dcucubmty ot vyarious kiods of tents,

the pasposes Zeo vhi’cn they nignt ve carried out, and the problems a3<
sociated wita avoidizs detectiod (d4zectly oF by intelligesce peaas)

jead %o the cc:xclus:.cn that a::ﬁzs cotivation has to exist veZore 3

and furtber, that the violatar cannot be

scre that his attespt vild 4ndeed €0 undetected. In owr viev, the most

gurther testing {n the upper

atzosphere for this purpose is oot expacted to bte decisive. Bovever,

odesstanding Vi1 pot be cosplete in the sbsence of atoospheric pu-

of greater {zportance in AR 4oprove- .
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t4cally detected, =V ot give dedris that 1s.‘precise1; 1d¢:'xti.fiab1e.
Ec\r..sfe., +he possidility & 2 collecting such debru, toseti::r wvith the
14xelikood of detection of associated activities by othei' peans, zakes
the risk ¢ detection very high.

Consiurms our estimtes of «he current state of muclear oad space
tactzolesy, evel if tesis vere ul..oved, the U.5. would not plag foT 3%
jeast the pext several years, il eveT, to copduct & progras of the type
of decp STAcE tests vhich would de

Becsuse of lov reliadility, tigh costs and risk of deing caught in any—
u;o-.a.n- amderteXing O« o this kind, 4¢ 48 dicricult to see vhy tbe Soviet
aica would de sufficiently potivated to ¥ deep s;ncc gnclear exﬁlosions.
& the other hand, with veap= developments T3 mderground testing aad
vith space f.echnoloé{ gaias possidle in six to tcn years, {nterest on the
rart of tbe Soviet thicn ==Y arise in violating the ban cu deep space v
tests. e situatioa at that tize will depend. cn the state of develop-
=eat of sSpace techaology acd eliabi11%7, the potivaticn of the Soviet
tmicn sad on the capacity of o= detection and qaentification techaiques:
state of this nt.zrf.zchni\zvmw detcr:dned. 4n twm, by the
Jevel of suppoTt given to the detection satellite Program..

Substantial, but pot overriding reasons wvere foxmd for ouwr conduct-
4ng atoospheric, puclear tests. Soze reascns 8lso exist for doing
dervater tests. A substantial iccrease in o cspabmt? of detect-

icg violaticns oa the part of otber countries vould require the esmmh-
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:lstemte detectors. Depending upaa the extent of this increase a Vid-
“Jator vculd bave to incur very substontial expenses 12 he vants to bave
ewvag a chaxce of uo:izr.s dztrction; .‘.n sone cases avoiding detectioa wvould
ts ipessibla srrespective of expenses; 2 WO case wvould 8 violatoer de

- sure 02 suscess.

17, fyeesd% Soemarative Ststus of Soviet acd U.S. Capattlities

Jith respect to vespons davelopment, caly rather over-simpliified coa-
osriscos cad be zade. The post commoely used stanaard for cowparing tech-
nolosieal capabilities is yleld-eo-vugnt ratics, This is not the only

relevant criteram, Wit 1t is the oope conceraing yhich ve possess the most

¢xforTatidne. By this standard, the Soviet Thica

™e Sovicts ate appcoxi=ate eﬁml t5 the U.S. in

weisht ravics.

The attached chart ehovs our relative positics with respect to

r&eid-to-ve‘.sht. rutlics.

- p—

t:e U.S. prodably bas

a3 cige; axd relov 2 ¢ the U.S. appeass O be clearly supericr 12 yisld-to-

vomatd
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In azy evgn:. we know that the U.S.

.q 4his oxea, bt

muwdcaedwsﬂc site
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theze appear to bave been so== peavily {nstruoented shots, though perbaps

rot 8s _r.ea.vily mst..-\_zen'ted as the xost ehbonﬁ U.S. tests of this kind.

bas a substantial axxant of .‘.nformtm

':hes::ﬁetlhionappemtobo 4n the same

Inmcascm

vulperadility of hard pissile

sites is even ¥OT® seasitive 0 aissile scouracy than to yield, axd doth
of these are ratber wweertaia vith respect to the other country's threat.

e effect of t=e so-called electromagnetic gulse ca the cadble con-

radas _b].ukoi!t, and puclear veapacs vulpersbility, Soviet and ‘u.s. ex-
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pi=ber of tests, over yield ranges and a.ltitude ranges vhich are coa-
pa_ahlc t.‘m:.sh not idcntical w has been 1ea.rned in the U.S.
vesily the existeace, pature, and rousb dependence of dlackout character=

4:ic o= yield and altitule,

expiored.  Toe sam@ 4s probably true m'ﬂw Soviet Unione

Pozh sides have dcpe several tests with very exteuive instru-

p.g.ation.

auw;medntsm.mtormtmsot
éevic;.s and altitudes .f.ested can be synthesized with good ccmfidence;
much better at any rate than gToss informticn derived cn cng system can
te transferred to another. Probebly peither side understands the phe-

noesens sufficiently vell to permit theoretical extensica vith complete

ccalicence tO samR other altitudes, ylelds, azd types of device
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“ith respect to the situatica cm the anti-ICEM yroblen generally, the
rost i=portxat elc=rats are desisn of the radar and nissue systezs.
Esgties of these depends 1a detall cn e developoent of coe's ovn guclesr
\arhecds, although warbead perfor=saace especially with respect to radar
‘blackout a.u‘.ki....l:echaniﬂdo 4afluence the mﬁim:pom of design of
tha ACEM systea. Warbhead Ws can groduce an wd systen,
tut the varhead developoent tests, 83 opposed to relevant effects tests,

an be carried out alost entirely undergromd. o the weight range vhich

isot:ntc:estmrmwmthon mmmmqmm:mmely

.o‘beewumrginam

effective, tbe U.S. ha.l a substantial lead in yieldo

to-veight,

30‘..!11’.!::0.5. and the mummmmwmmnaot this
yiad. Iffects tests such a3 related €0 self-Ki11 end matual blackout have

an {=portant but not gecisive 4pfluence cn system design. Fallure to ob-

tain this u!mtmmrequueuiumm_.tbmﬂdn a pasgin of

gafety against thess factars, vith a Tesulting reducticn of effectiveness.
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2ut before this beco=es the lizit, & mmber of other problems’ (discrinina-’
tion, etc.) =ust be solved. This will be discussed 1n dgtail Yelovw
(Section v-b).

. we vill ca:?a.ré Leze briefly the relative status of U.S. and .USSR AsM
capabilities. e U.S. progTea has consisted ot

Tre total 1964 budget for ;t—;u.s- 418 approximately 3450
etliton. TheTe ‘.'s r;o deployment of eany systea at present. Tze RIXE -25US
sysstea i8 beirg tested in the Pacific dut vithout expiod.zns the nuclear
vashead of the iaterceptos during the systez's tests. (The KIXE-Z2G3
varheod has, havev_er; Yeen tested separately.) There are gubstantial

associated activities ad hite Sands and elsevhere.

e Soviet Ualoa progran cozsists of & large developzent progran at

The USSR has probably tested

sysea cc=pcne=ts, possidly all of the systea, tut certainly wvithout

explciing the ouclesr wvachead of the interceptor duricg the systea tesis.
Ia su==acy, tte best present Judgzent 13 that our developaeat efforss

ave cc=parsdle 1n -.-.asai:m'.e‘a:.a success vith those of the Sa’ﬂets.‘
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mme U.S. penetration aids nov o soon going 1ato
‘aventery ate a._:s._:ost certalinly very effective against the Leaingrad syste=;
1J.S. zuciear testing in the n::.dsp!:ere wvould not zake thez more 80. U.Se
penetTasion aids nov under developzent vill Ye effective against much zoTe »'
- ¢sticated sys‘.e:i.

Ia other vords, vith oF enout U.S. muclear tests, the U.S. pe-netra-
~25a aid capaSility gives us confidence that our missile systezs vill
penetrate preseatly designed AM systeas vith 8 large margia of safety.
Develop=est and zassive defensive deployzent of a more sdvanced systez
vould take & m=ter of years vaich would give us enough tize 0 dev?lop
=sre aivansed pezetTaIilL alds and deploy =oTe missiles. Hope for a
really effectlive AIC3X depezds o2 m?-m developzents. Kuclear effects
ani varteals are 8=0%g these, bus only two ot‘:a:xy factors.

Iv ¢s i=portacnt tO e clear here sbout hov loug it 1is 1ixely to taxe
<o produce a change 1 the strategic palacce by iatroduction of an anti-
vaitistic =issile capenility of nev design. As m pointed ous, the ASM
protlea irroives capability to acquire early, to discrininate decoys fro=
\asteads, 0 hazdle large voiu=es of traffic, acd to nit and ki1l <he

t ca-gets. Yost of ttese proble=s have little or nothicg to 4o vith ootaer
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ruslear testing. CO::ve—sely, the penetration aid task 1s to deny to the

. c‘.e"e-ve as =aay of these capabilities as possible. The developzent and
deploy=ent of aa AICEA systexm taxes eight years from start of design to
203, 42 the design is radically nev, and sbout 6 years if the design i3
xaged on e=ple experieace. For exazple, FICG-X design began in 1961-2 and

cculd be deployed tegianing ia 1969; N nﬁG-ZBIS desiga began in 195h=5 and

sculd have been deployed begizning in 1962.

sages 2 O 3 years frem X to full deploy=ent, and this deploynent \nuid‘
al=os% c;.-_:'?.u.in’.:r ve detected in Its early stagese
< e develop=eat and deployzeant 9:' penetraticn alds taies 3 to 5 years
s stazh of Cesiga 0 I0C 12 tte design 18 completely nev, ard 2 t0 3
ears 1f :!-.e desizn is based ot related experience. Ia addition, 1t is-
~e_azively easy od p-i...c-p-e, +o stock in quaatity & wide variety of

sted pe-'e:ra.-on alds, and select and deploy the »pest mix” on veTy sdors
sice. (Tais last siep seed rot taxe pore than @ few months.) Major
. cheages I deployed ASM systens w11 geaernlly take more tize than =ajor
shanzes Iin penetraticn atd systezs, al although incremental But irportant
cranges ia ASX syste=s could be zade over a short pericd azd :15!:'; n0t
“eac=e appareat tO ::‘eu.se:ce until deployed. This gives the clever and
2ater=tzed attacker 63 aa advaatage i keeping his penetnt'.on aid depioy=eat o
anead 02 the ASM d.ete:'.se. Reme=bering that wide deployzent of ad ASM syste
«+il take several yeaTs, <ha% our {zselligence should give us inforzazion of

‘ ts de'rela;::.e... vell delcTe t.!‘. , that we caa casTy aut very exteasive
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development and deploy=eat of st41l zore advanced penetration’ aids in oniy

ard thet & substantiel increase {a the zezbers of our offensive forces can
150 be zede quickly, it appears that our cetaliatory capadility cen be .

~resesrved oi+n a zergin of safety even 1T the Soviets do scze cheating and

- dwdens

-ran bresx the treaty, since ve could resu=e azzospheric testing in a tite
thort cczpared 0 sncse zensioned. *

v, Tffest Cn Relasdive ProgTess 4= 'W233I7 Cavelszzens L7 Treaty 4s =m0t Visiuled.

c+ ova pravistions of ene nTsaty 2T€ stricsly a;ihered to, the presenc ard-

fevences as pcinted oud above, and any cshers that zay exist, Vil send O

< sheiang =cre siovly t!'.a{ j.t wrli=ised testing vere peraitted by both sides. .
1n tae develcpzent of (vhere ve seem O be H s
vell steai) the Soviets cad 1ndeed =ake galns through underground testing; ‘ k"
Tyt ttey ave :nc!x'less aivazced in the sechaiques of conductizyg underground 1
-ogns than ve, and ;rren cu> progTess w-uid be zore rapid ard “.?ss cossiy :° i

rISve ;:-:u:.d. wremaut a test tan, a3 i whe past, ve would still De uoTe

PR

sesTicted than the Scriess ia txe use of above-ground sests because ol CuT
1acg of fsalated test aseas and cur greater regard for the cocsecuences ¢

sadizezilive falioate

<o scze of the ToTe

izporiant aTeas oZ veapons developaent, such as

«reaty becsuse zost of that wora

K

| gPPe prigTess ai=ast 83 Zast as vitk =0
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o d have been done GmAerE: d by the U.S. aayweye. I the Soviets vant to
pursue such develop=ents, they vill be more —~estricted by the treaty than

wienous it.

_lstle further progTess couid e made by either country under the treaty.

e UaS., hiWever, could Bulld de=bs, suitable for 3-52 delivery, with
,,".e'..‘.é c:‘.. lemsus fuiher aszcapaeTic tesis. We have rot deveioped
PO AT '.'es;;:.‘. pesause Ve RGTT sels 4% wn3 noT necessary. £re{cient Weapans

.2 ‘.:.:e:-:e-.'.s.:e', 1134 5':..:'.".':-‘.1.-.'. yleld, o iarge n=ters, a.n:'.(v“.t‘a several
dependable and s‘;.-r‘.-:t;ble delivery sysiess, have giTen us & greater ceasure

of secusity than e ccgu-able teyesszent in very ‘la:'se veaponh with thelr
recessary éelive:y syste=sS. '
| e actual pillltaTy worzh of

cousd nos have teen N1y explored by the Ssoriets in thelr developrment testis.

7= 11 rezain v coder the treaty. we bellieve tut_

;i
{s not precisely joown and 'ﬁ‘

|

'

aTe equaly T —cre elfective against =ilita~y targess et
e
-xan oze cf the large Soviet be=ts. . v T
, o
:

ram———. .
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V. Durrzoses of Possible Sovict Chca.ti..a; Upder a Test Bad where
Todororcumd Tests 2re Alloved

112n 1=dergrouad tests allowed, then illegal clandestine tests would
Ye ostrimentel to the U.S. position only if infor=s —ation 18 ohtained wvhich

ke =Y cowld not bave obtained dY undergrowad tests. It 4s expected

+has, wdarground tests czn be cu'ried. out up 'Ihui
sxasc will de DO particuler sotive for doing nuclear weapons development
2esLts iz uther cedis ext:epb at yiuds ‘well above tiat value. Since it 1s
eat tagected that clandestice testa for weapdd developent con be carried
ot zore cheaply than lesgal indergTownd tests, the purpnse of tests in
othes =xdéia would be to develop nuclear weapons vith tests of yield higher
“..t‘,,_or ‘e0 determine the effects of tests vhich canot be carried
out ;ea;'ly ss vell uniergrouwnd. . .
a) Dcep Svace. Yields in | could de of
{rtesest o a possible violator in connection with puclear veapaus de-

veioE=satse Ateszatively, deep spa.ce could be used for such effects

aisht te done there but pot \ndeg-grcund. It shauld'be poted that

cannot be earTied out in a_eep space, even in principle.

~psts which are aised at explorizg mid-course sntercept (vhich would taxe
place in vacw is an¥ event) o to prasure those aspects of vulnerability
+ comnected vith plast (vhich requires aad atmosphere ) cammot de carried

[ out in space. For irstance, X-ray and peutron “ﬂaeﬂbmty could de
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ceasured in deep spaces

cirsicuit exper

cause the ursetsvinbe

tentisl savicgs nun

In tke saze WVAY,

pdergrowad, alitoush to test
. resporse vauld require large and expens

It should be noted, ToTreover,

<=pnt to do even gear the earth,

Derect radar {nfor=atica cannot de obtained 8O

At best oz¢ aight hope to conduct,

with lizited objectives,

tests of this type ore extrecely €

into bhwdscds of millicns

reves bescoe atsactive.

tl'.eycanaISObe

hcvever,
tre large target sizes peeded

{ve tummecls.

piles froa the earsh (vhichvi_ubeshavnut.crtobcﬂ

mrarmbysractbrdl.

of dollars.

cfrects of

———

azd bave been neasuredr

that to zam =asml=ntl of}

<0 do 1t :Ll.lioris of

far froa the earth, be-

nveornoreyeanmm,

vhich might ansver scxe questions

for structural

‘beconas a coounental mderw.ktm,

000 to 100,000.
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ey obviously be very airficult and very expensive to do in space, since they

would izvolve heavy p_a:rloads carried to escape velocities, and sepai'ate

1:.stn‘=cat.a.‘.‘.m pods to =& Tevertheless

this could cleasly be donce

the Soviets probabdly

have uader develop=eat o could in any event develop vithin & few years

a payload of to escape and could be able to do such tests

in peshaps I". voﬁld prodably cost 50 to 100 nillica doliars
~T atsecpted laumch and would take severnl Dcaths to reach the location
sclected ZoT the tests the cocplexity of such a payload wvould cause very
gerious reliability probless. I viev of reliadbility consideraticns,

a cuccessful nuclear tast of this kind might cost tumndreds of zil1l4cas

tion. A prag:nn of a pusder of such tests would not be 4zpossibly

expensive for the Soviets, *ut could oaly be Justified ca t.be 'buu'ot

tozelits which ve ¢o ot foscsee, aad would be veIy wmlikely %0 g0 W~

detected Yy oxisting 4atelligence.

v) Upsger Atossphere. The principal puTpose of clandestine tests

o:don;—:anctakeuptos,eartoexzm,rmyemotmpn-

-
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ve caplcsed Y such testis.

'.re:pbns cun be, desigacd a=d tested wderground; their dopization effects

can oe SV deter=iced only &Y atoospheric tests. Such peasureoents

zight icrd 03 TettcT

plackout i3 3 proble= in any ASN systea that & a to de reasonadbly
effcesive egaiash ICD: systess \fit.h penemtion aids.
arsects tests of whis type bave been perforzed in the past vnb_

a very large et of elaborate equipcent, o34

telesstry of «re rezultse.. .ax.h an operatica is guite vulnerable to de-

11igencs means and could

tecsion by inte gobably pot de chanced uscer 8

«cst bBane

of this tyPe nigks be st icient to

)

;aother factor of ippostorce 4n determinias the effectiveness of an

Ai:::—‘. is self-xill pooble3, since ;n defending sgainst ao inco=ing
—tssiie pa.yload 1% =Y be pacessary to shoot at pany objects wvith ore
.:a one u:ercépto: sissile each. Eere an =portant factos is the

matio of yvulzer=bility distance of t&e epexy re-entTy vehicle (o= warkead)

Y Y
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The ratio of the ranges of
vulpesability is an izportant design paraceter, and for this uzpose the
npuclear effects of cne_'s owvn interceptors will have to be calculated, oF

p:efe:a‘.:ly =easured.

=asured pndersrownd o obtain a ratio sullficiently aceurate for design
curposes. EoweveT, to the exteat trat the ratio of vulperability ranges
15 reiated o blast, \ndergrouwnd tests vill de of very 1imited utility in

redusizg the ratio and its wncertainty. Since

extensive (eod therefore subject to intel-
1igence getecticn) y_-.-osraa would e needed to grovids ansvers. Even 30,
o gubstantial margia of safety ia the wulperability ratio used in system
pl=aning vould de required, pqrticularly vhen coe x@ﬂ that detailed
spovledge of the m].ucnbﬂit:ro‘ the variety of wmw will
oot exist, probably even foz Soviet plannerse s margin of safety
souid caly be reduced by a very 1inited amouat through a fev clandestine
at=ospheric tests. :

c) Swwiace Duarsts.

maweuazmdhmwobm

nqnmmtutormm

surfacts mmwaﬁmc demmtm

R

—ation c=n de obtained from mderground tests: w.—A

e -t
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vousd te pecessary. As an exaxple, U.S. experizeats of this kind

have t

end the same thing

:.kcauptosixmthsorayeurtopnpqre.

scess to be true for Soriet tests.

Tests of|

d) Tadervater. Meamzoements of effects vith wndervater nuclear
cxplosicos have not Yeen as i=portant as peasurescats of the at=os<
Theric ef:eeﬂs Yecause zaay of these peasureoents can be performed with

hizh explosive charges. in geaeral, the U.S. would 1ike to perform a

nuclear test ca submerine sod swiace vessels,vith thelr
:.r.acct.-.tci ;Lectmic gear to deternine over-all Yulperability. Such
a test would alzost certainly be detected. e principal pooblens
in A< have to do vith detecticn, locaticn and 42enticication of the
wdersater tavget. X111 is certain enough, given these factors,

with existing puclear washeads.




Ay ..-;?:‘01_!:-:!’;71 .;‘7\“\ - .
ANy \ - it o Lo R

VI. Detectability and Jdentificaticr

v as -

Detection a=d :.dent'.:‘.:a.:‘.o:;. —ust be defized at the onset. "Detectioa”
zeans snaz an event is detected bul cannot be positively 1§ent.i:1ed4 as a
~ucl.ear explosidse (Co=piezeniary insor=ation, scieatific o ogber insell-
1gence, =ay, hovever, iem <o identily o .de:acted. event.) "Ildent secaticn”
zeans +np% a5 event 13 detgc’.ed, and {dentified 83 & auclear expiosioni.

oo

CleaTay )y tismeilicstisn Teguares =it jezailed £movledge oF petter CTiervus

<icng than desestisa.

Detestion a=d. t2entisication are also to sc=e extent patters of
srobobility. A ngeod chance of detection” could de takea roughly at L4
>4

aaspinsy, and this 18 often what is =eant by "thresbold . of detection”.

~als z=ans 8 Tz s very

1=noTiAns :;1 sonaider separaiely hC¥ <he problen lookxs O eac;.;x .uide. ore
countTy :‘.g‘:.:,?:aks ere tuigment that it wouid ccnsid?r a detection and
siecsificazion syste to be g3cd 12 15 could 1deatify events with Tougaly

2/3 probesility. meg yould give 8 posestial viclateT a 1/3 chance of

§essirE B with e viola‘.'.o: azd a 2/3 chance of geEtig caught. Wwhether

a potertial viclataT vould e dezerred DY 8 2/3 chance of gettins caugat -
wold Teguire 8 sepazate ':';.‘.;;.e:.:, \h'.c;;.\ world ('.e',;'e:d. on zaty racio:'s,
solitical, =t1i%aTy, €33y aci would izvolve unisuu:-.ent‘of «he incentives
~e has 40 cheal, 83 vell as the risks atteadaat to discovery of t=e visiatioz.

sz the ozhes hand, 12 20T a given set o2 cozditicss, & 10 k% stot can e

. . 20
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"enzasacid cf evasion”, end

" wus st posizively ddentified if Tme qield

newopsnold 0F detestion —;

12 ovp yield vere
d
si0a".

ace

-e5%5 40 space. Aowve7er, 83 effestive IO

e instmiled snpidly tesause «xp basic &

Teer iaTgely SShee with the csoperation

-
ot

ie groumd-based syste2 could be

a voroi-wi

.3enzifiec as such with high probability (say 2/3) thea

detecsion and ‘.te:-.t‘.:::ntion"

- the "threshoid of evasion”

One could call this the

+ 43 cleariy sabstantially lover than the

. Tor exazple, {t is very nkely

-=; 4t would Ye desected

vere around the

szt vould be ilenzified vith high probabilisy

swe "threshold of detection and 4deatifica~

a) on Stace. At sresect Ve bave yesele capablility for detecting

und-based detectica systen could

sLTent deveio:z:eat vork has

¢l the Western and peutral nation3,

{nszalled with the capability of

teas a% one ar21ton kKiloceters, acd an

bess could be deteczed at 30 millicn Kilamsters.

Ts 18 Somner assistzated that ske deep spaéc capability of the grourd-based

a~ te i=proved even faztheT.
An eazxh satellite systea I5T
expocsishs is ;::-esc:.’.l:r

Seprester or JetcteT, sreg year) and

detection of deep space muclear
=3ex developsest (fezst lacach schednled foo

2 cousd de zade fully operatiosal vizhin

D T BT




hiave a good chance of escaping

aptecticn by an earth-satellite sys:e:.l Rowvever, it should de renenbered

saat tae conduet of sach a8 test a forzidadle undertazing, wait

-ne always prerent ~igx 0 detecti sozething §o€s Wrors- IS necesosl)

such tests couzd te detecsed with

feen te designed i3 & opea q.:e‘st‘.cn. In axy <aseé 1% would taze &

in u'.!dition to undezground tests bpefore &

viclaszor could have &y real coznlidecce int
‘ v i

Ty casTy out 8 Azil-scale test ywizh such an elaborate ‘shield sowid Tecuire

an increase 1in the payload By at least a 7actoT of tvo or three; thus

. N 4
sc=ething 14xe: y de needcdi‘.

I- the presence cZ b

t) Io the Tgzer Atzosomere.

an scoustic sig=al vill probably be detectable for aay test oveT tre USSR

of =aTe tr.ﬁa,_m& would be required to ao sigaificent

ellests testiZge -Sigrals of otes pﬂﬁe&ttﬁ.m (e.z. pulse,

D
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righ-frequeacy forvard scatter) gay te lacking, and there are patural events
which give the se=e piad of acoustic sigaale Therefore, other co.-.‘.“. s=asion
ig necaed, wmich zight be provided v‘..._ By use of sound!"3
rockets and Ligh periorzance, high altitude aireraft, '.dentit‘.ca.tlion should
often te 'poss'.ble 2oz ylelds o“' at these altitudes.
o ghculd elso be soted ttat 1.;:.: w111 be visible directly T2 such tests
c= 8 very 005 asgzence, even O=- ie%ing re";ectims from cloud iayess which v
can SoITY light 4131l Zarthes. Tor exasipae, 8 —est a% 30 &Llcmeters
a‘.’.‘.:.-.;.‘.e‘ 1s withia 1ize-0l-s% 1gns of an observer vithin & diszance OF w30
={les. A sasellite susveillance systed looding dova at the earid :.'a)'. be
atle to detect such explosicas optically at even jover yields, but vo:id

be expensive to inrtalle '

In the pass3 of the wvorlid rs=ote from the USSR or Chuica, such as tbe
Ssush Pacific, the evasion thresnold could be about -;d. tne
czance of recovering o aetris sa=ple sigtt de ratter saall. Rowever, i

ta SL3% wmlezely Shad '.he Soviess will 7 %o take adm:e.;e of this
gleuasion, siuce tkey would lcse one o. their goeatest as5e%s, Secrecy.

we coald 8i=dst certalzly 011e%¥ retr shipping; i addisicn, an upPeT
az=ssphere tess v.-aul- we d822i2ult %3 pexfora & from shipbcasd azd =2 =teons
regualre several 1 vessels properly deployed around the test point.

) Inthe At=osthere. e=all tests oa OF above the surZace i zne

Uzica are 1%ely to be detected even 12 their yields u_

' 1zsoT=ation o2 the effects o? suriface bursts o haxdered pissile sitese

A
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Zvena 47 they are 4esigr.ed to produce 1istle radioactivity, hovever)

they are 3 be detected by & m=>Der o' other xmeande 12 should be

e to
-sted i “his connection thas the recent Soviet =estl_

ally buried, vere detected by the 7.S. detectlon

-:..ougs carcied out parts

- TWOTKe

CriorwateT. Urdervater explosions of

1istening

PR
T~

coald ~:-'-a‘ rost of ke ssean oTeas) 1.—sta.a.&t.10ns are neaded

e ‘ce? ocean vaters aze to te covered. Detections of tests in shalicw

12 Bie ™
ne by seisnic means, but-

| .dcnuﬁcauon of the evecs

coastal waters azd inlaxd 3akes could e

e) Csntrol Svsse= Costs. Teperding o

--a expanded detecsion syste=s discussed could cost {ToR $50 to & Ie¥

" wurired =2 =111i02 PeT yeas fo= the pexs five %3 ten yearse. Yo eapecially

pE Tulget :-e..-;\..-e::e."s ase am;icipa.ed. 2or the serst TEV years pecause

ol ;:-a-...a_l) phasizg iz the gifferent sys-ess and the sontiguous upgsediss

Ween will be required to kee? up vith the steadlly 4ncressing capability

af e ;ate:t‘.al vio

the lager amounss

caplete coversee of the three pedia; sPece, tbe

g

G shoulld te susftcient foT

aT=cspucTe)y ecd urdervates.
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