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MEMORANDUM FOR THE CHAIRMAN OF THE JOINT CHIEFS
-OF STAFF
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I attach a copy|of the document which I am sending to
McGeorge 3undy in response to the President's request in

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

JRRBOPRY

and some of their comments have been incorporated. I know

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

the martter,
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1. Introaductien

Tais i3 a report ia respoose to NSAX 254, which requests a Defense

srar=iist evaluatica of the effects of a nuclear test daa which jermits
wdercrounc '.c;;:.- .

Doe effects of 'u cozplete test dan have been eMd befoﬁ via
Tespect to a) vhat 4t denies the U.S. and the Soviet thion in terms of
furtier developmeat end corresponding military izprovemeat, d) the pos-
~1bilities for evasicn acd consequent wnilateral gains by the Soviets,
and ¢) the possidle advantages of suwch a test ban in areas cutsice the
s;enppas syctess balasce, Eovever, ge_ﬁm_g&mm ban on
malear tests, jerattiing wdergrownd testing, has prompted & further

. emve . e me—

as=lysis of the prodlen in this mev ccatext. legalization of wnder-

Soound testirg changes the situatica as regards benefits to be gained
by illegal tests. It therefore alters the rotivaticns for cbeating in
<% atsosphere, undervater and space, and allovs us %o exantne a zore
restricted set of possihl; purposes for cla.ndcstﬁic testing. |

e folloving parts of this paper deal vith: the purposes and ad-

vaatages to be gaimed by the Soviets in 1llegal tests in the atzosphere,
_t=derqater and in space; the patwre of such tests in terms of cost, time

t0 carTy them out, and extensiveness of facilities required; and the

detectadility of such tests by the physical means of a test detection

A systez, or by various intelligence ocans.
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Coe can comcluce +hat given 8 opportundity foF legal wdergrouwad
seos54in3, zush but pot 811 & 2 the nouvstm for testing 4{n other pedia

1g seooved. A co=pariscn O s adetectability of various kizds of teua,

the pusposes e vhicn they nignt ve carried out, and the prodlens a3=
soctated witd avoiding aetectiod (a4zestly orf by intelligence peass)
lead the co:clusm t=at s:rcr.s cotivation has to exist vefore 3

violsucn =43x% be attempted, and furtber, that the viclator cannot e

scxe that nis attespt w11} indeed €O undetected. In o viev, the post

Epor“;ant gilitary parpose for clandestine testp_v_o_n._ll_;_,

Mnmmmmwuommmwr '

at=osphere for this purpose is £ot expected to Te decisive. Hovever,

mmmwzscouldbe mdeﬂ;roéghsbemr\mdznundms
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tica..’.ly detected, =y not give dedris that 1a.precise13 identifiadle.

L

Ecve're., the possidbility of collecting such debru, together vith the

e -

likelirood of detecticn of associated activities Dy other means, makes.

the rick of detection very high.

Considering cur estimtes of the current state of muclear and space

PPN P S

teckznolozy, evea AT test 3 wvere a.l..oved, the U.S. would not plag for at
least the pext several years, i ever, to conduct a program of the type
Because of lov reliadility, kigh costs and risk of deing caught in any ]
1.=;o..a.n‘ w=derteking ol this k.n.., 1% 45 difficult to see why the Soviet
Tzf{ca would de sufficiently motivated to try deep space mmelear explosicns.
Ca the other hand, with veapca develojments frem mnderground testing and

vith space tec.bnolosﬁr gains possidle in six to tecn years, interest on the

e e pep———
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Fart of the Soviet Thion may arise in violating the ban on deep space
tests. The situation at that tize will depend cn the state of develop-

=eat of space techaology acd reliadbflity, the motivaticn of -the Soviet

Unicn aad on the capacity aof ¢ o= detecticn and identificaticn techaiques.
Te state of this latter tecknigus vill de determined, in twrn, by the
level of support given to the detection satellite m

Sukstantisl, bdut not overriding reasons vere found for our conduct-
{=g atoospheric, nuclear tests. Scze reascns also exist for doing
wdervater tests. A sudstantial ircrease in owr cambhitr of detect-

izg viclaticas on the part of otler cowntries would require the esta.bluh-

=eat of a co:prehenaxvv detection petwork of underwvater, surface and even

Top m%\‘\‘-“




- ! . . ".
5

\ﬁ&gﬁ\‘i\i‘ﬁ -

RET

:Qtemte cdetectors. lepending upoa the extent of this increase a vio-
‘lator vculd bave to incur very subgtantial expenses if he wvants to have
sva a chaice of uwiim detecticn; in sowe cases avoiding detection wvould
ta troessidble irrespective of expenses; i no case would a violator de

- sure of sudcess.

I, freesat Somoavstive Ststus of Soviet acd U.S. Capattliiies

dith respcct t0 veapons developrent, culy rather over-simplified cea-
0ariscos caa be made. The most commozly used standard for cowparing tech-
aological cspadbilities is yield-to-veight ratics. This is not the cnly

relevant criterioa, WAt 41t 18 the ope concerning which ve possess the most

LaforTation.

By this standard, the Soviet Thitm

Tie Sovists ave appooxizately equal t> the U.S. in

I -

aa cize; axd telov 2 XX the U.S. appeacs to be clearly superior ia yisld-to-

tte U.S. prodadly tas

welsht ratics.

The attachad chart thovs our relative position vith respect to
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I% should de noted that all of these comparisons could de in error by
udbstantial eoounts, but that there {s no reason to0 delieve that the errors

ere geater in oae 'nsion than another. Possidle uncertainties in the

6 Wt TR & Dottt . . .
Aoy . & <

Sovict cazability could maxe tﬁci‘.‘ actual varheads scoevhat lighter or
substentially keavier than ve estimate. ' '
With respect to tactical veapoﬁs,-'yield-to-vetsbt ratios are both

harder to came by and a poorer measwe of the relative capability. In (

P

his {s hovever a very gualitative judgoent and mpay wvell overesti-

xate tke lnowledge that ve have on vhich to base such a conclusion. Ioth
the U.S. mm&vutmmcuwrimgapdmcdmu
low-yield weapcas -oa the dasis of underground testing.

44tk respect to veapons elfects tests,

Sueh explosions have also taken place in the Soviet Unfam. Although ve
bave ca.'Ly lixtted krovledge about the natwre of their instruzentatica,
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there appear to bave been scoe heavily instruented shots, though perhaps
Zot as feavily instmimented as the most elaborate U.S. tests of this kind. d
In azy eveat, ve know that the U.S. Bas & substantial mmownt of information
i3 this area, .but

The Soviet Unica appears to be in the same

situatica.

Y PR PP

In any case the vulneradbility of hard missile
sites is even more secasitive to missile accuracy than to yield, and doth

of these are ratker uzcertain with respect to the other country's threat.

T3

e effect of the so-called electromagnetic pulse ca the cadle con-
nections in a hardezed missile site

With respect to high altitude tests carried out for the puxrpose of

deter=ining the effects  ruclear Dursts on cozmunications blackout, :
radar dlackout, and muclear veapons vulnerability, Soriet asd U.S. ex- -
perience appears to be cccparable. Each side has had abeut the saze o
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caalidence to soms other altitudes, ylelds, and types of device:

'
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m=her of tests, over yield ranges and altitude ranges vhich are coa-

e

Pasable though not identical. Eough.has been learned in the T.S. to
veriZy the existeace, mature, and rough dependence of blackout character-
12:ic o= yleld and altitule, although izportant details still have ot been
expiored.  TSe same is probably true in the Soviet Uniom.

ST OT R

Both sides have dope several tests vith very extensive instru-

o.a.ation.

From these techaiques the effects on a system for the types of

devices and altitudes tested can be synthesized vith good comfidence;
=uch better atmntethméosa information derived cn cne system can
be transferred to another. Probably neither side understands the phe-
no=ens sufficiently vell to permit theoretical extensicn vith complete

R e 2R
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With respect to the situaticn cn the anti-ICEM problem senerally, the

rost i=portant eleseats are design of the radar and missile systess.
Baitter of these depends in detatl on the develorment of cne's ovn nuclear
! varheeds, although wvarhead perfor=ance especially with respect to radar
' blackout and k131 sochanisa do 1afivence the optizim point af écsign of

[
! .

the ATCEM systems. Warhesd improvements can produce aa improved system,
but the varhead develoroexnt tests, as cpposed t0 relevant effects tests,
can be carried out alzost entirely umderground. In the weight range vhich
is of intcrest for wvarheads in those advarced AILEM systexs that are likely
%0 be even marginally effective, m U.S. hu a substantial lead in yleld-
o
Zoth the U.S. and the Soviets can carry out further developents of this
Kind. Iffects tests such as related to self-K1l and mtual blackout have
an i=portast but not decisive influence oo system design. Fallure to ob-
tain this information will require us to overdesign to provide a matgin of
¢ safety against thess factors, vith a resulting reducticn of effectiveness.




2ut before this becozes the 1.1.:.1;, a mumber of other prodlems’ (dtscrizina-
tion, etc.) must be solved. This will be discussed in detail below
(Section V-b).

We vill cc=pare Lere driefly the relative status of U.S. and .USSR A=M

capadilities. The U.S. prograa has consisted ot_—_

— The total 1964 budget for this is approximately 3450

eiliton. There is no deploysent of any systea at present. The NIXT -2=US
systex i3 dbeirg tested in the Pacific dbut without expioding the nuclear
varhead 0f the iaterceptor during the systez's tests. (The FIXE-ZZUS3
varhesd has, Lovever, deen tested separately.) ‘There are sudstantial

associated activities at Wuite Sands and elsevhere.

The Soviet Unloa prograna cozsists of a large development progran at

The USSR has mbably tested
systea cc=perexts, possibly all of the systex, but‘ certainly without
explcd ing the muclear wachead of the interceptor during the systex tests.
Ia su=ary, the best present Judg=ent is that our developmeat effor:s

are cc=parable in =agnitude and success vith those of the Soviets.-

.
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The U.S. penetraticn aids nov or soon going into

inventery are Emst certainly very effective against the lLeaingrad systez;
U.S. zucliear testing in the at=osphere would not zake them more so. U.S.
penetration alds nov under developaent vill de effective against much zore )
3ophisticated syste:.i.

L 3 Iz other vords, with o= without U.S. nuclear tests, tﬁe U.S. pe;xetra-
%20 aid capability gives us confidence that our missile systems will
penesrate Presently designed ASM synte;s vith a large margia of safety.
Develop=est and =sssive defensive deployrent 0f a xmore advanced systea

voulld take A& m=ter of years vaich would give us enocugh tize to develod

==re advanced pezetraticu alds and deploy =ore missiles. EHope for a
Teally effective AICEX depends oa m‘.ure developzents. [Nuclear effects
ard wvarheads are azong t:es_e , dut only two ot’:nny factors.

It 2s f=portast to be clear here about how long it is likely to take
<o praduce a change in the sirategic balance by iatroduction of an anti-
daisistic =issile capedllity of nev design. As \ru pointed ocus, the ASM
protlex irroives capability to acquire early, to discriminate decoys fro=
varzeals, %0 tamdle large volumes of traffic, and to hit and kill zhe

' targets. Most of these prodlexs have little or nothing to do with further

e
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ruclear testing. Coaversely, the penetration aid task 1s to deny to the

. defence as zaay of these capabilities as possidle, The development and
deploy=ent of an AICR{ system takes eight years from start of design to
I0C, 42 the design is radically ne\}, and about 6 years if the design is
tased on exple experieace. For exazple, NIXZ-X design began in 1961-2 and
cculd be deployed teglaning ia 1969; NIXE-ZEUS desiga began in 195h-5 and

sculd have been deployed begizning in 1962.

tazes 2 to 3 years from IXC %0 full deploym=ent, and this deployment \'oula.'
alzoss c;::a.‘.:xly be detected in Its early stages.

< Tne d.evelo;:.ea; and deployzest of penetraticn alds takes 3 to 5 years
oo start of design to IOC 12 tte design is completely new, and 2 to 3
years {2 t;e desizn 1s based on related experience. Ia addition, it is.
relatively easy on prizmciple, 0 stocx in quantity a vide variety of

tested pezesration ails, and select and deploy the “best mix” on very s!_xor‘.
zotice. (This last step need rot take mere than a few months.) Major |

. changes iz deployed ASM systems \r.'.ll geaerally take more time than zajor
changes in penetraticn aid syste=s, although incremental dut irportant
ctarges 1a ASX syste=s could be zade over a short pericd azd -.-.tgh'; not
Sescme apparent to iztelligeace until deployed. This gives the clever azd

deter=ized attacker an advaatage ia keeping his pe;xetrntzcn aid deployzent o

ahead of the ASM det?r.se. Remezbering that wide deployzment of an ASM systex

wiil take several years, that ocur iztelligence should give us inforzaticn of

‘ .:S develop=ezt vell befcre then, that we can catry out very exteasive

!
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development and deploy=eat of still zore advanced penetratioa aids in oaly
I
ard that e substantiel increase {a the zezbers of our offensive forces can
.lso be zele quickly, i% appears thal our retaliatory capadility can be
sreserved with a zergin of safely even i the Soviets do some cheating a:.\d
then breax the treaty, since ve could resume atmospheric testing in a tire
£hore ccxpared 0 ihcse =entlioned.
~ =

Y. ZIffess cn Relative PreogTess “4n Weason Davelsrzeat 4 Treaty is 2ot Vic.

R

'

7 the provisicns ¢f ke treaty are stricily adhered to, the presen: dif-

{erences as pcinted out above, and any cthers that zay exist, will tend to
< shring zcre siovly than 12 unliziled tesiing vere permitted Dy both sides.
In tae development o.—(\men ve seem 0 be
vell anead) the Sovie:s can indeed zaxe gains through underground testing;
tut ttey are ::uc"L less aivazced in the techniques of econductizg underground
5 than ve, and even cur progress wnuld be =ore rapid and léss costiy L°
rzove gmound. without a test dan, as L:. tne past, We would still de =ore
restTicted thaz the Scviess 1a the use of above-ground tesis because of cur
lac% of Zsolated test areas and ocur greater regard for ghe consequences c:

Tadiceztive fallout.

= scze of the —ore Izporacnt aveas of vespons developmeant, such as

[ PPN Prigress al=ss: as fast as vitk nO treaty because most of that vork
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would have beea doze uzderground by the U.S. anyway. If the Soviets wvant to
pursue such developzents, they will de pore sestricted by thé treaty than
w‘.:ha::"i:.

~atlle Ntiler progTess couil te pade by elther countrx under the treaty.

ne Ul.S., however, coulid Bulld do=bs, suitadle for 3-52 delivery, with

saells ¢l -'-".’.::'.:’. fuher atzcapieric testis. We have rot develioped

23 u wespsn desause ve hgTe felt it wm3 nct necessary. Efflcient weapons
.2 inzerzedlase, bus su...':':b'.-.-.-.'. yleld, ‘.- large ni=ters, aa:'.vv‘;t‘a several
deperdablie and surviv \ le delivery sysiexs, have giTen us a greater ceasure
¢l security than a cc:;t.—able invesizent in very .la:-ge veuponh with thelr
zecessary éelivery syste=s, .

Tae actual milttary vorth ot‘_ is not ﬁrecisely kmown and

could not Rave teen Nlly explorel by the Soviets in thelr developmesnt tests.

Iz vill rezain unkmown under the treaty. We belleve tr.st_

—Are equally or =cre e fective against zilitary targets

tzan oze of the larze Scvies do=ts.

o m——r—e .
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- .V,  Durposes of Possible Sovict Cheatinz Under a Test Ban Where

Codorrroimd Tests are Allowed

Witk w=derground tests allowed, then illegal clandestine tests would
be luirizantsl to the U.S. position only i information is obiuned vhich
ke coumiry could not bave obtained by underground tests. It 4{s expected
tha wderground tests can be cacTied out up to; Thus

tiese will de no particuler sotive for doing nuclear wveapons development

tests 1o other media except at yleids vell abdove tiat value.  Simce it 1s

=25t tazectied that clandestice tests for wveapon development can be carried
ot =ore cheaply than legal undergTound tests, the purpnse of tests in
other =xdia vould be to develop puclear weapons vith tests of yleld higher

‘t:a:_or to determine the effects of tests which cannot de carried

out nearly as well underground. A

a) Ice Space. Yields m—mu be of
ir.te:eh to a possidble violator in connectiocn with muclear veapons de-.
veiogments.  Altermatively, deep s%nce could be used for such effects

tests 25 aight e done tiere bt not mdex;sx'ound. It should de noted that

caanot de c:i:ried out in deep space, even in principle.

Tests vhich are aized at explorizg =id-course intercept (vhich would taxe

place in wacwm= in uw event) or to seasure those aspects of vulnerability

not cozzected with dlsst (vhich requires an amnhu'c) camot de carried
out in space. TrFor irnstance, X-ray and neutron nﬂnarabmty could de

T
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reasured in deep space; hovever, they cac also de and bave b'een neasuredr
wdergrowmd, althovgh to test the large target sizes needed for structwal
. resporse would require large and expensive tumncls. .

It should de noted, roreover, that to make peasurements of

18 an extrezely

Girlscult experizent t0 do even dear the earth, and %0 do 1t =illions of

 Eiles froa the earth (vhich will be shmlatcrtobcitanythins-

N - <~

Direcct radar infor=atica cannot de obtained so far from the earth, be-
cause the wsecsvmumrarww;:amul,oooeomd,ooo.
At best oze might hope to conduct, five or rore years from novw, deep
space tests with lizited objectives, vhich nmight answer scme questions
ctout preseatly w;toxmhted schexes for mid-course intercept. Effects
tests ol this type are ext.n:e;y expensive and ocnly Jv.sti.ﬂ#ble it po-
tential savirgs run into hundreds of millions of dollars. ' Such tests
appear not to be wvorth the effort involved in the pear futwre and may

reves bescoe atiTaciive.

s e o, o <
I - - = e o e

_ clandestine testing, therefore, would be most useful in carrying out

]
] vhich

Bight be difficult or expensive to do wnderground. They would also




obviously be very difficult and very expensive to do in space, since they
would involve heavy Tayloads carried to escape velocities, and sepaiate

k.stn.zeata‘.:o:; pods to e

this could clearly be donece.

the Soviets probadly

have under development or could in any event develop vithin a fevw years

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

in perhaps) i: would p:oba§l.y cost 50 to 100 milllon doliars
~T attempted laumch aad would take severul mcaths to reach the location
selected for the test; the complexity of such a payload would cause very
serious reliadility prodlezs. In viev of reliadility comsideraticns,

a guccesaful nuclear test of this kind might cost hundreds of millicas
o:dol.l.'.-::lanéta&cuptoayearto execute, follovirg years of prepara-
tion. A program of a mmber of such tests vould not be izpossibly
expensive for the Soviets, tut could caly be justified cn the basis of
tozelits vhich ve do ot fosesee, and wvould de very wmlikely to go w-
detected Vy cxisting iatelligence.

b) Upper Atsssphere. The principal purpose of clandestine tests

mt&at:nsﬂ:entrc:tentothiﬂyknceeun

- .
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ue:pdas cun be desigacd azd tested wderground; their fonizatisn effects

can ve {u'ly deter=ired only bty ut:nspbencbte_sts. Such peasurenents

Sight 2¢°2 %0 3 Yetter understandisg of

blackout 13 a problem in any AEN systea that is decigacd to de reascnadly

cflective e3aiast ICES systezs vith pepetration aids.
IXfects tests of this type have been perforsed ia the past vith-

—a very large aouat of elaborate equirpment, a=d

telezetry of the recults.. Such an operutica is guite vulnerable to de-

ctioa by intelligencs rcans and could pobably not be chanced uzder a

A Jev Lov yield tests

of his type might be swificient to

saotker factor of irmpostamce in determining the effectiveness of an

AI::: is the self-kill prodlen, since in defending against an incoming

)

=!ssiie payload it =y de nacessary to shoot at mny odjects with wore
1.2 one z:exépto: zissile cach. Bere an isportant factor is the

satio of vulser=bility distance of tbe epexy re-eatry vehicle (or varkead )

to thst of cpe's owvn intcrceptor. In general

omnvm g

z
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vulnerability is an izportant design paraceter, and for this purpose the
auclear effects of coe's owvn interceptors will have to de calculated, or

Zoough data on

Toeferatbly measured.

Seatused uzdergrownd to obtadn a ratio sufficiently accurate for design

Turposes, Iowuver, to the extext that the ratio of vulneradility ranges
1 reiated o blast, wnderground tests will de of very limited utility in
redusizg the ratio and {ts uncertainty. Since

& very extensive (and therefore subject to intel-

ligence detection) program wvould de needed to rovide ansvers. Even so,
o fudstantial margia of safety in the vulnerability ratio used in system
planning would be‘ required, pu_.rucu.hrly vhen cne remenbers that detalled
wnovledge of tbe wvulreradbility of the variety of incoming warheads will
20t exist, prodadly even for Soviet planners. This margin of safety

sowid cnly be reduced by a very limited amount through a few clandestine
atoospheric tests.

c) Swiace Pursts. These might be attexpted in arder to obtatn

A good @deal of this infor-

=tion c=n de obmxdmetenl; honvu,_»
Y -~ = - = o

surface. mmmaﬁmenmuequm@mmcm
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wvould 'bc pecessaTy. As an exzople, U.S. experimeats of this kind
and the same thing

have tzken up to $ix scaths or 3 year %o prepare,

sceps t0 be true for Sorict tests.

Tests

~—

bave always teen considered an ayp.'oyrmteb pext step

in this ccx;:;:ﬂo:, asd prelicisary U.S. planning has gone forvard

for .
4) UDadervater. Yasamzemxats of effocts vith wndervater puclear

s have pot been a3 i=poztant as peasurencnts of the at=os-
perfosmed with

gany of trese peasureoents can be
In geaeral, the U.S. would 1ike to perform a
sce vessels,vith thelr

explosicn
gheric effects decause
hish explosive charges.
nucleas test oo submarine and swl
c to doternine over-all vulperability. —Such
would aloost certainly be cetected, The principal probless
locaticn and 42entification of the

asgaceiated electronic goas

a wst
{n 4SS have to do vith detection,
X111 is certain encugh,

wdersater tavget. given these £actors,

\ih existing puclesr washeads.




! “ e . - - . : ) WO >y o .
Ao LN e S o

VI. Detectatilisy and Tdentiflcaticn

tecticon azd -deutifi:a:‘.o.. zust be defized at the onset. "Detectioz”
Teans .:.a' an event s detected but cannot be positively iAdentv‘.!‘iedzas a
nuclear explosion. (Co=piezentary ir:c-:.ution, scieatific or other intell-
lgence, z=ay, hovever, serve %0 identily a detacted event.) "Identificatica”
seans et an evens is de.ec.ed a::.‘. identified as a muclear explosivn.

Clearly, Lliontlilisatics regulires =cre detalled rmovledge or better ciservie

Iisns than desectica.

testion and ilentiication are also to scoe exteat matters of
Frodability. A "geod chance cf detection” could de takea roughly a:.?

serzaiasy, and this 13 often what s zeant by "threshold of detection”.

i=ncriant 20 sonsider separately hcw the prodlea looks to each side. Ore
country =izat —ake the Juigment that 1t wouid consider a detection and

ldentific azicn.sys:e:. to be gaed 12 1% could fdeastify events vith Tougzly

3/3 probesility. Tmis vould give a potential viclator.a 1/3 charce of
gesting ty vith a ﬁole.’.'.o: and a 2/3 chance of gettizg caught. Ww:ether

2 pasenstial viclator wou_d e ceterved by a 2/3 chance of gestiag cauga

wTuld reguire a separate :;.‘..;:.c::, wvaich woueld d.epend. on =any fastors,
politlcal, =ili%ary, es:., andi would i=volve m‘mus:c:;t‘cf <he incentives
e Ras 4o cheat, as vell as the risks atteadant to discovery of the violatiozn.
Oz the other kani, i‘.‘ Zor a givern set of cozditiozs, a 10 k% stot can de

20
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Cvus ast ;asit‘.\'ely ddentified if the yleld vere arcund -t.ae

WEXECRET |

ldensifieé as such with high probabilisy (say 2/3) thea

One could call this the

cZ evasion", end 1t i3 cleariy subdstaniially lover than the

bt
tht2acholid of detection and identiffcation”. TFor exazple, 1t is very likely

- the "threshold of evasion” --; 1t would de detected

":hresaoli of detectiss —-; asd vould be ilemtiffed with high probability

12 <ke yleld vere -..‘.e "threshold of detection and fdeatifica-

tioa”.

a) In Stase. AS ';::'ese:'.t Ve kave little capadility for déeecung

2= =2358
8538 in space. Towever, aan effestive und-based detectica systen coull
Te installed mnpidly Secause tte basic insirzent development wvork has

Teen largely dcne. With the csoperatlon ¢f the Western and neutral nations,

& vorid-vide ground-based systex coull be installed with the capability of

teas as one aflllon kllometers, acd an
est could be detected at 30 millfon kilcmeters.
IS is Juormher antisizated that the deep spaéc capability of the grourd-baged
s;us:&. can te izproved evea fuzther. .

An eath satellite systen o detection of deep space muclear
explosicns is #rese:.:l;r under developmeznt (Zisst lacach scheduled foo

Septexter o Cetcter, this 7esr) q:.:.‘. couid be zade fully operaticzal within

we b -

4.
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i< conducted at

h"ave a good chance of escaping

detection by an earth-satellite sys:e:x.! Rovever, it should de renerbdered
e : '
t2at tae conduct of such a test is lr.dfed a formidadle undertaxing, with
. s ) -
ne al ays prerfent sisz of detection ‘.!:‘ sozething goes wrong. I necescary,

such tests couild te detected With

can te designed i3 an cpea que;scion. In any sase it wvould taze a

in a&b.itiaa t0 underground tests before a

oo s o ey v et s«
‘ © -

To earrTy out a2 fuil-scale test vwith such an elaborate shield wousd Teguire

an increase in the payload by at lea’n a “actor of tvo or three; thus

Iz the presence cf subtesfige,

aa acoustic sigmal vill prodadly be detectable for axy test over tie USSR

ot zore e.sa.—maf ‘oull be regitred to ds sigatstcan:

effests testizg. Signals of other yprinentm sethods (e.z. pulse,




righ-Trequeacy forvard scatter) ;.ay te lackirg, and there are natural events

vhich give the sa=e ki=d of acocustic sigaal. Therefore, other confirzation

is neédec‘., which =ight de provided .:_ By use of sound!-z

Tockets and high perforzance, high altitude aircraft, identificatioa should

It should also be noted thas light vill be visidble directly f-cm such tests

ct 8 very long distence, even o-.ﬁt:‘.r.g reflections frem cloud layers which
can sarry light stiil fariher. ror example, a sest at 30 ki'.;::.c':e:-s
n‘.'.:;::.‘.e‘ 18 withia lize-of-sight of an observer vithin a distasce of &30
=tles. A satellite surveillance system looiing dowva at the earth zay be
atle to detect such explosions optically at even lover ylelds, but vcau"l.d
be expensive to install, '

In tte parts of the worid re=ote from the USSR or Chiza, such as the
Scuth Pacific, the evasion thresnold could be about! nd tne
czance of recovering a debr;s saxple night de ratler small. Rowever, -
td 2538 unlizely thas the Soviets will try to take advantage of this
sisuaslion, since they would lcse one o;‘ thelr s:eatestvuae:s, éec:-ecy.
We coald aizast certalzly Zollcw their shipping; in addition, an upper
as=ssphere test ;-aul.i te L22icult %3 perfora Irom shipdcaxd and :.i;h:

Teqiire several vessels pruperly deployed around the test point.

. e) In the Atmosthere, Stall tests oa or abavu the surface in the
Savriet Uzioa are likely to de detected cven if their ylelds u_
eild provide ixzportant

’ 4220 =ati0a 02 the effects of surface bursts on harderned nmissile sites,

TSR
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Zven i they are designed to produce little radioactivity, hovever,

they are sure to de detected by a nuzder of other meana. It should de

r.oted i this connectioa that the recent Soviet :estl—

=L.ough carried out partially buried, were detected by the U.S. detection

Crdervater expiosions of

couid 20ntrdl most of the ctean aveas; instaliations are neaded
iZ ail dcep ocean waters ace to be covered. Detections of tesis in shallcw

q coastal vaters and inland lakes could de dcne by seisnic =eans, but-

Ilentification of the even:

as nuclear Tequires)

e) Control Svste= Costs. Teperding on the range of coverage desired,

the expanded detection syste=s discussed could cost from $50 ts a Jew

| hunired =i1lllca per year for the next Zive to tea years. o especially
larze Sulget reguiresents are anticipated for the first few years because
o graiually phasizg In the different sysiems and the :bnti:mous upgrading

wdileh vill be requived to keep up vith the steadlly increasing capability

52 t=e potestial violator. The lover muxbers vculd. per=y

on the other hand, the larger anounls

s:ould te sufftcient for caplete coverage of the three media; spece, the
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