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· DIRECTOR OF' DEFENSE RESEARCH AND ENGINEERING 

WASHINGTON ZS. D.C. 

... 

:.t.EMO~~'"DUM FO~ THE CHAIRMAN OF THE JOINT CHIEFS 
.oF STAFF 

· I attach a copy/o£ th~ document which I am eendi~g to 

~1cC-corbe B~::d; in response tu the President's request in 

NSA.'l ZS-1.0 Earlier/dralto h01ve been oeen by the Joint Staff 

and some o£ their comments have been i:u:orporated. 1 kDow 
i 

t.~at The White House would appreciate any ad4itlonal comments 

or observations which .the Joint Chle!s would care to make on 

the matter. 

• Enclosure to J~S 1731/721 

• V~(,(. ~v-­Ha;old BroWD 
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Q. 

IIU.:-r ~'l' O:'f l:.:.::C1S C'fF A Kt.X:LEAR TEST 1\.\..'1 llHICB 
;J.JJ;;,iS ~TS tr.~cmm 

~ ef.Cecta ~ a cac;slete test. baA bave been eXIIIIWwd bdont vit.b. 

~c~ct to a) vb.a.t. it c1cniea the u.s. and the Soviet. ti:doo 1D ten~S ot 

t\:r'ther dc:\-el.op=e:lt cd COl'ftSl'CD"'=s =U.1t.arT i.:pnrt'ement. b) the pea-

~ve=-~ tl:Mt IIZ'Ospect. ~ a partial beA on --- .-._.......,........__.,.._ 

n-..:lcu usts, ;e:-=it.C!:& \Z:ldergrouad teat~, has pn:mrpted a turther 
.. ·-· ·- -:.· .. ~--·- ... ·---. #'-. . -. ·-·-~- ·-

~is ot the probaA in this 2V ccutcxt. ~gal.1.:at1= Or lmd.er· 

~test~ c:ha.Doea tbe a1tuat1CJD u rq&nla ·'beDet1ta to be ,aiDed 

by Ulep.l testa. It tl:ere!ore altere the .mtin.tiau tar cheating ill 

:e.strictecl set. ot possible ~aea tor cl.aDd.estiDe te8'U.Dg. 

~ tol.J.ov1.n& ps.rta ~ th1s paper deal V1tb: t.be pzrpoaea aDd ad· 

va=t.:l.eea 'tO~ _p'n_:d. by tbe~~ts.~ .Ple;nl ten. ill t1Mt at=sphere, 

. 'C!ern.~r a= 1D spsce; ~ D:Lture ot 8'UICh testa iA tenia t:4 co..t, t.i=e 

to carry tl:.e:a out, a:A extens1wueaa 0: racU1t1ea reqa:lrecl; aDil the 

c detect.:s!)1!1ty 0: INCll testa by tlle ¢,,ileal JlleaDS ot & teat c!etect10D 
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is ::e::oved. A CCJ:ii0%'1SOD o! ~etectabU1tY o! ....n.,.. kin<IS ~ testa, 

t!>c y.:.?oc• !c": vllic:!l tl:eY Di.¢t be cattied Qat, and tile problei:!S oa· 

&OCiAtccl vit!l .,,..,1~1::4 c!etectio:> (~J.:ectlS or 'bY inteUlJieDCC '"'"''") 

viol&Uo:l Di.¢t be attez>pted• and t'\ll"ther, tlmt the YiolAt.or caanot. be 

.,.. t~>et 1>15 at.~ vUl. illc!eed go .maatected• .ID...,.. ncv, tile ""'"t 

\\-

I . 

.~ ror tl11S 'P"1"l"'oe 10 cot e,.pocted to be <~ecilli'"'• -""· 

~Dta ill A3l .,..teeS coWA be 111040 ~ • better 1JDderstaa41Dil 
'n11S 

~r.az•UJ:& vUJ. DOt be eo::plete ill the ab- ot at=opheriC DU~ 

- 11 - --~">" "-'" the •fsll ot ,.s.elAI o:· te- ill the 

q;er at=~~#" tll&t .,W.t eacall" deteCt- 'llr .,.....Js :si>lS~ .,._. 

I 

\ 
' 

i 

~l 
-~ 

. •· 

l~.· •• .. 

'!'"• 



~ ~.' .. ; .=-~ ... ·.k,:; .. ~. "··L~ 
.-,.-~· ' 

' ~-~_.._ ____________ ~------------.. --------------------------~----
__ _: ____ ___ 

0 

/ .. 

t1csll.y detecte~, ::::!7 not give eeb:is tlnt is. precise~ 1dentU'1able. 

Ecv.:·~-er, the poss1~1l1ty 0: collecting such debris, together vith the 

~lll:.ood.. or c!ete<:tiou 0: associated. act1v1t1es by otber JDeaua, makes 

the r1:~ ~ c!etect1c= verr h!~. 

Consider1n,s o-.u- esti.:::c.tcs o! ~ current atate or ZNClear cmci ~e 

t.:c!.:ol~;:r, eve: !r tes~s vere all~u, Ule u.s. vouJ.4 nat ~ to: ,.t 

least ~e next wvera.l. yeOU"S, i!' e·,-er, to concluct & prograz:a ot the type 

ot UC;» · ~e tes~a v!11cb YQ'\:JA be 

Because ot lcnl rel1a.bU1ty, h~ costa azul risk or beiJ:IS causht 1A ozq 

tbi= voul.ct be sutt1c:1en~ cot1vatecl to try deep r.ace ll'tdear explosions. 

C::l tbc other b.s:l4, vi~ W'Clpc= 4eTelo;aenta trcaa ~ teattag o.:1d 

teats. ~ a1tUJ.t1oc at thAt ti:e vill depeDCl on the atate ~ c1evelop­

::.=t ot sp:lCe te~l.OQ" ~ relab!l1t:r, tho Dlt1vaticD or thtt Soviet 

~1= a:1ci .on the ca,..:1ty 0: 0\::" cletec:tiou and. 14esrt1t'1caticD tech:Uques. 

~ sb.te ~ thia utter tecb:iqu: vill. be 4e~ .. :!A bnl, by tbe 

' . 
le-vel O! sup~-t g1YeA to the 4etect1oa ~telllte :PIOSlW•. 

S\:l:s'b:lt1sl. .. but not overr1cUn& re&SOAS vere· .toaz:u! .tar our co=w::t-

!::.c at=~ric, nucleU" testa. Sa::le reuona allo a::tR .tor doiD& 

\:XerAter teats. A. nbatantial. 1.ccreue tz:l oar capab111ty ~ detect-

{. 1::c Tiolaticma em tbe part 0:: otter CO\mtriea vaal4 ~ tbe est4bl1ah• 

::::.=t or a c:oz::p::"ebena1'"18 ~~ct1.cG ~tvork ~ =4ervater. nrtace aDo1 even 
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:~tell1te detectors. 

~r1.aa" Ca:l be a4e. ~ moac c:~ used ~ far c:~u.g tech· 

~l~tcal c:a;DbU1t1es 1s 11el4-to-ve~t. rat1oe. 'lh1a 1a DOt. the ~ 

rele•1ant. cr1ter1Co, but 1t 1a the cme ccacem1D& Widl w poaaeaa tbe most 
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.JU!)~tn:t!.:U e:xnmta, but tbat tbere ia DO reUOD to belleft that the errors 

ue s:-ea.ter in o:le regicm 'th.aA aDOther. Possible 1mcerta.1Aties 1D tbe 

.::io,)V1e:: c:o.~b!.llty c:oul.4 ·~ t.t.e1r actual. vubeada ~C~~meVbat ~ter or· 

~ub&t4:.:1t.!.:ll.ly t.co.V!e: t.h::.:l ve est.i=ate. 

W!th · rcs.,ect to ta.ct1cal veGpona,· y1el4-to-veight ratios are both 

hu-4er to ca:=e by -=4 a 1100ftr =eawre -~ the rel&tift capabU1ty. IA 
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t!11s a..'""eo. U:e overmel.:J.:g veight or 'the evic!eDce !a tbat ·a 

~. is h.ovever a -.err qual.1tat1ve J~ c4 ~ veU Oftrest1-

zaw tl:e lc:Hwleqe that w baft = vh1dl to buo ncb a coaclua1cm. !loth 

the U.S. &:1d tJ:e Soviet tbJ.CIIl CaA t\srther i:pr'oft tl:e ~cmmmce or the1r 

lov·yiel4 veapoaa =the baaia ~ 1mcScl"Sl"'UD4 testmc. 

S\:ll exploaicma haw also taken place SA t.ba SaYtet qwm. Altbousb ve 

ha"nt c:llt ~ted b:cvledae about the uture ot their ~Atati=• ., .. 
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tllere auear to haw been IICI:2 ~a~ 1n.tnc:.:ntec1 shots, t.hcnap perbapa 

c.ot as .!:eavil7 1nat.."'"1.:Znted u tbe =n elaborate u.s. teata f4 th1a ki:cl. 

I:l a::.y even~. ve mow that tbe u.s. baa .. auba'taDti:Ll ~t ~ mtonat1oD 

' sites 1s even mre -=sit1ft to msa1le acC\Ir'll.c:y tbc to Jiel4. aDil ~ 

o.t these are ratlier u::certai:l vit!l respec:t to tlle ~ c:oazztz'7'• tb:'eat. 

~ etteC't ~ t= 80-Cilled. elec~t1c pala CD tbe cable COD• 

,, 
ii1~ respect to Jl1&h alt1t1:11!e tena c:arriecl ~ ~ar tile lft1r'POM o~ 

dete:::i::l!l:l& the et:ecta 0: JrCClear 'bunta OD. cc==1cat:S.aa blackcnrt, 

~ bl..ac:kcNt, a.n4 Jmelear veap::aa w.l.Det"ab1l1t7. ~ am4 u.s. ex­

pe:1enco appea.n to be ~· Eadl a1&t Jlaa ba4 aboa't ~ aae 
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n~:- c: tests, over yield ~s and alt1tude ra:Dgea vbicb.. are ceca-

p.r~~ ~.:&h net identical. ~- haa beea leamed. 1n the u.s. to 

vcr"~y tl:e existe:ce, Zl&ture, an4 rough depencieDce ~ b~ chan.c:ter• 

7ra::a these tedm1ques the etteets CQ .. .,..-taa ~or tbe tne• or 

~vices an-1 alt1t=ea tested CaD be .,utbes1:ecl v1th &oocl ~ideD:e; 

:uch better at arJ7 rate tbaza g:ooas izl:or.zaticlll deri'ftd CD caa qstem can 

be t.-=sterre4 to amther. Pro~ De1ther aide~ the phe-

~ autt1c1en~ veU to pem.tt tbeoret1ca1 exteu1clll vitla complete 

cc=!'~ tO.a=- otbez' altitudes. Jiel4s, an4 tnn ~ «M~'• 
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~1th resprct to tbe a1tuat10D em the ~mt.i•IC!M 'Pl"'blem £eneral.l.y, tho 

mat i:port=t elc::e:lts are clea~ ot the radar am4 msa1le syst~. 

1::1~:' ~ t=se 4epe:sd.s iD c!eta1l OD the c!eYel.op:lmt fir oce•a CMl nucles.r 

..~ec.ds, AltbcNsb varhea4 pertor=nce e•c~ Yith respect to rad:l: 

'bla.ckc-.lt aD4 kill :zcben1s;z do i:ltiwmce the opt!:a:l}'O~ ~ c!ca~ ot 

but tte wrbe34 c!eYe~ testa, as oppoaecl to ftle~ etrecta testa, 

c=. be c:u-r1ed out al=at enUre~ wcSergrocw4. ID 'tM veigb1o nzzse vh1ch 

is ot interest tor~ 1z1 t.boee ad"ftl:ce4 AlClH i)&tc:za tha1o are l1l::el.)" 

t4 be even·~ ettect1ft, tbe u.s. baa a substazzt1al lead 1z1 )'ield· 

to•wi&bt, 

:tbtb. the u.S. a%24 the Sonata caza can'T cnzt t'art!lcr deftlopzAta ot thia 

1:1:1d.. ~ecta testa~ as related to sett-t1l1 m4 Jat11al bl.&ckcNt ha.ve 

a ~t ln.tt. I30't dec1s1ft 1J:tl.u=c. OA .,-stela c!ea~ FaUure to ob· 

tam this 1ntor::at.1aD vUl. requ.Ue u to crrerdeaigD. to proor1de a ca..-;1A ot 

~ety ag&1Ast the~ tactors, v1th a renl:tSJ:IC ~SA:D '14 etteet1veueas • 
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j3-..1t before this becoces t~e li::.it, a nu=ber o! other problema· (d1acr1=1na­

t!o:1, etc.) ::.ust be sol1"ed. This Vill be discussed 1n detail. belov 

(Section V-b}. 

\te Vill CQ:i'&re he:-e 'br1e!ly the relat1Ye status ot U.S. ancl .t:SSR MM 

c:ai)ab1l1~1es. 'r.:e u.s. i):-ogra::l has c:onaiated o 

The to~e.l 196~ 'b~dget tor ;th1a· ia approximately ~450 

sys~e: is be!r.g tested in .t~e Pac:U'1c but V1thout exploding the n1:clear 

""&:"head ot the 1nterce~or d':U"!ng the ayate:' s tests. (The N~-ZZJ5 

"'&rbea4 has, ~avever, been teste4 separately.) There are nbstant1a.l 

a.saoc!a~ed act1Y1t1es A~ ~1te Sanda e.r.d. elsewhere • 

S)"S~e: c~e:ts, posaibly all or t~e ayata,. but certa1nl.J' vithout 

eQJ.o.it.co t~ m:clear va..~ead. or the interceptor clur1z:a the ayste: tests. 

I!1. a'-•:y, the best present .t..:c!g::ent 1s that oar deftl.opce:1t e~tor:s 

.~~-·-· . 
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U.S. ~uclea: test.1ro& !n the at.:.osphere vould not ::ake the: more so. U.s • 

:yenet:-a~ion aids nov ur.der develop::ent V1U be errect1Ye &6!Unst muc:. :ore · 

!:1 o:~er '-"'r-'-s, ~ :~ or Vi thout U.s. z:uclear ~ests, the U.s. penetn.• 

':!:):1 aid ca~ab!l!:y g1ves us eo:-.!1~en~e that our J!liss1le ays:e::a vill 

~-e~et.:"!Lt.e ;»rese:At.ly desi~ed AS.'t ayate:s Vith a large =argi:1 or sa.!'ety • 

Develop::e:lt. e:.d ::s.ss!Te 4erena1Te. de~loyltent. or a :are ad:ra.-u:ed. ayste: 

'-"'O'O:.ld t!Ue a ncJ:er 0~ yea:.S ~!O VCT.u.d g!Te US enough ti:l.e to d.evelo-;1 

:t: :.s ~:-ta::1: to be clear here abO'.:t hav lcmg 11: is likely to tUe 

~a.l:.!st.!.e :.1ss!le ea';)e::a!l!ty o! nev d.es1g:1. J.JJ vaa pointed out., the AEM 

j)!'O'tile: 1J:TOlves ea~b1l! ~Y to acqdre ea:q, to 41scr.:W1ate decoys !":'-:=. 

... -....-:es.!s, tO ~ la..-ge YOl=es o! tra.tt'!c:, a::4 to hit and Jd.ll ':~e 

f -:.a:.;e-:s. Y~st. o~ t~ese p:"'ble::.s hant little or nath1::g to 4o vtth !'~!l~::-

~-::., . . , . 
4 • . 
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r.~:lea: tes-:!~. Co:rrerse1y, tl':.e penetration. aid task. 1s to deny to the 

c!e~e:u:e as ::.s:lY of t~ese cai)abil1t1es as possible. 'l'he cleYelop::ent &."'\d 

c!e';)loy-..en-: o~ a:1 AICA{ system ta.ices eig~t years !'rom start of design to 
rc::. !! -:~e c!es!g:1 is radically nev, a::d about 6 years if the design !s 

:a.sed on e,:;~1e er,>erie:1c:e. For exe.::ple, :a::~-X design 'began in. 1961-2 L"ld 

al::.os~ ce_:-ta!~ be detected 1n !.ta early stages • 

-~ T"~e d.evelo;=e:.t a.-.d de.,loy--e:.t o: penetratit'n a1cla takes 3 to 5 yean 

!':"=. stAr; o! ~s~--: to IOC 1! t~e design 1a ea:Qletel3" nev, u.d 2 to 3 

.::-es..'""S 1!' t~e des~~ is baaed on related experience. In addition, it is. 

:-e:a~:.ve1y easy 0:1 .,:-i.:c!J)le, to stock 1:'1 qua.~t1ty a vide Y'S.riety of 

~~ice~ (~!s · l~ stQ need not tU.e ~re than a rev 110n.tha.) :.~_!o:-

~-&es !n ;:>e:te-:rat1cn aid syste:s, al~ 1nc:remeatal but· i:l:porta."lt 

•OO:.ll. ~ aevera.l yea..-s, -:.u~ our i:ltel..l.tgeDee ahoa.l4 gin: us in!o:o::a~1on of 

f .t~ de-relo;ce:.t veU be!c:-e t~en, -:hat ve CB:l ca..-ry cn.."t Tery exte:u.!ve 



I 

j 
~ . 

·' 

· .. 
. ~· .. 

• • -~. . !" 

·<.: =;·"· 
.•• 1···· • 
• .oto: .. .P 

i·~·"J 
'-'.-·:·1·•' 

l 

;y· 

·-·;.I ·~ ' . 
I 
i 

.:;. ·:1 
-~·1 :'·· 

~ . 
• 

• 
I' 

c!evelo;r-...e:-~t e:..i deploy-....e:1t o!" still :ore acivanced penetration· aids in o~ 

e:.d t!':.a: e. S\6bsta.r.~1e..l 1~c:-eue 1:1 t~e ::e::bers ot our of!'ensive torces can 

:~~n ~re~ :he ~reaty, s~~ee ve ca~ld resu:e a:~os~heric testing 1~ a t1=~ 
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::-c~o;.:-!.c:~ed. ~a: the ScT1ets 1:1 t!:e use o! a.bove-gra.md ~eata because o:.· o-.;.r 

~:£ ::~ !.s:lla:ed. test. a.-eu a."ld 0'.1!" g:-eater regard for the ecms.equences c:' 
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"•":Ja:d. ~ave been cio::e \:cie:-g:-o\:'.:i by the U.S. a."l~Y· U the SoTiets VL"lt to 

:;l-.u"S'I.:e s'l.:c:!l c!eYelo;r-...e~ts, they Vtll be core ::-estric:ted by the treaty tha."1 

·::.e :; .s., ~.::·.:eve:", c:o\,;1~ ":l.:!ll ~=~s, s:.o!.:~:,le tor 5-52 deUnry, Vit!l 

::ec:essa.-y C.ellft:-y syste::s. 

1a a.ot precisely cow a:-.1! 
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· V. P\:._-ooses o! ?ossible Sovi.ct Chea.ti.:;g tJnjer £l Test Dan Where 
e;::.~:-r::·.:-.:J. ';'f! s t3 ue i-J..lO"Je.:i 

·.:!th cciersro=d tests allowd, then illegal c:lADdeatine tests vould 

~ .:.:.:t:-i-•:luu to the u.s. pos1t1on only ~ 1n!or.:st1cm ia obtainecl vhic:h 

t.!:.e .:.oc:...-y eo-.:J.d not b.:lve obta~d. by underground tests. It is expected 

-te:.u 1:: c.;;":.her cc<i1~ exc-=pc. at yields vell above t!la.t value. Since it 1s 

o~~~ ~=e cheaply~ le~ ~u:ul tests, the purpt)M ~testa 1n · 

ot.he: :.x:dJA lt-ould be to develop nuclear veapona vith tests ~ ytel4 hi&her 

\ . ·tl-~or ·to c1ete:--1:3e tbe et:ecta ot testa which cazmo~ be c:arriecl 

out ne~ly a.s vell =-1~~. 

U:.te:cst to a possible violator 1n c:ozmec:tion vith ZN:lear veapau d.e• 

. . . . . 

~s~ ~s =· c;"'t .bo 4=e t=re 1n:t DOt =cie~. It ~4 be DOted ~t. 

c:::.:mot be c::L.-riecl out 1n c!eep ~e. eWD. 1D principle. 

~s~s v!Uch are U::e<l at explori::g z:.14-cou:-se intere~ (Wich voul4 ~ 

. pl:l.ce in '\":lc:m:: 1.u azJ:1 event) o:- to =euure tbose aspects ~ wl:enb~ t) 

not ~ted V1 th bls.st ( vbidl requ1rea &A atmospbeft) c:azzDot be carried 
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::essured 1n cieep · sp:~c:e; hcvever, they can also bet ancl have been aeasured 

\:C4C!"grcn::1:1, al~~ to test tl:.e large target sues needed tor structu.~ 

~1f:1cult e).,cr~nt to do even ne:u:' the e::Lo.-th, a:l4 ~ do 1t :U.ll1o:l.s o! 

J:.Ues rr= t.~e e~..h (vhich vill be ahcvD later to be 1t ADYthin&. 
becca:a a J:IIOIN:Dimta.l undert4ltin.;;. 

~...rcct ~ 1:2:o.-::r.t1o:a c=mot be o'bt:t.i.Ded 10 ta::a 1'rc:a tbe earth, be--

~ t:le targets V1ll be too tor ava:t by a tactC:rr ~ 1,000 to 100,000. 

.n.t best o:e ~Ught !2ope to conduct, tift OZ" =re )'an trc:a nov, d.eep 

sp;&:e tests v!tb l..1:1ted obJectives, vh1cll a1;bt cssver ac::ae queat1ons 

c.~ presc:l~ uz:ton:IUl.Atecl sche=s tor. :14-cou:rse ~..ercept. Ertects 

teats~ tM.s type o.re ext.:re:z]3 expensive 8D4 ~ JustU1Able it po· 

~t be ~ 1A space. Deep apace 

cl:m4est.l.Ce tes-t.Uig~ ~"'"e.t'ore, woW.4 be mat. usctUi m c~ cn:t 

-------------------
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obviously be> very ~U'ti,c:ult. D:1d very expensive to 4o 1D spa.ce, sinc-e ~~y 

vould in\'Ol ve heavy payloa4s carried .to esc:a.pe velocities, and. sepuute 

i::st.-c:e:l~~!o= po4s to =•~::oef' 

to esc:t.-po and could be able to 4o Nell tests 

It voul.cl p:obo.bly cost 50 to 100 Dil.l1on d.oll.:u":l 

&cr1ous rclUbillty p.-oble:s. In V1ev ~ reliAbW.ty CODS14em.t1cns, 

A ~:Ueces:st'Ul ::n:clear test ot t:lia k1Dcl. =i&bt coR htmdre4a ot m1ll.1011s 

o:. d.ol.l.:..-r ~ taU up to a rear to execute, .t'ol.l.ov1:g )"earS ot prepv;l• 

t1-:m. A ~ ot & :=ber ~ such testa voul4 ~t ·be 1J:zpoaa1bly 

e).-pensiw tor tbe Sarieta, l:ut c:oul4 ~be Just1t1e4 em the buia ~ 

detected ":1y cx1st1=& i:tellJ.gence. 

b) t.'pj:er A~sxtere. 
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c!"!"c~~!ve ~i:s"t. IC::-t syste:s vith ~uetn.t1cm. aida. 

z:'!"ect.s testa or 'this type haft beesa pertor::ed 1D ~ pu~ V1tll.­

A very l.s.-ie aa:nmt or el:lbon.te equ1p:ent, A::d 

t.ele::et.ry 0: ~ re:ults.. SUch AA opem't1cm. 1:s c;uite wlD.erable to cle· 

t.ec~i";l 'toy i.ntelJ..1:cn~ :c=a ~ coul4 JC"O'bcl'b~ zso~ be cha.Dc:e4 ~r a 

:.!ss!.le p.l.yl~ci it ::::J..'1' be D~eCCS:s:u'7 to sboot a.t ClD7 obJ~..s vit!l =re 

u.~ one 1:~~pto:- :Uaue e:=h. &re an 1.:porbm't ~acto:' is the 

::L1'.!0 ot '~n.bUit.y cUst=ce or t!:e eDe:Q" re-eD'b"y fthicle (or vu!:=4) 
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'nle ntio ~ ·tbo ~a ot 

~e~billty iS An ~t design p.u:amter, aDd. rar 'thiS tnzr'POH the 

uucle~ e!'tects ot =e' s CMl interceptors v1l.l. haw to be ealculated_. or 

a 'Yf!%'7 extcu1ve (&D4 'therefore~~ to intel• 

lil,~nce ~etect1cm·) ~ wul4 be ~~eedecl to ~ uaavera. Eftll so, 

a. ~~t.:m~1al mrg!.D or ~etr m the vul.Derab111ty rat1o uecl 1n systea 

pl2."\1ne vov.l.4 be requ1re4., psrt1C11.1Ar~ when eDit re=e=bera ~t d.eta1lec1 

!~ovlc:~ ot tbe ~U1ty ot the n.rtetT ot ~ wmead& vill 

not. .:.USt, pro'babl:f C:'WA tor SoTiet ~ra. ru.a ~or aatety 

~,:,~~be reduced bT a very 1..1:1ted ~L~:~Cnmt tb::'oa&b. a~" claDdest1ne 

~~pheric testa. 

n:q1l1re banta at or abaft ~ 

INr't:sce. 'ro p1D t.h1a cbta 'ft':"1 elAbanlte equipmzt a4 ~tia 
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4) 0:1~ervste:-. l-~~~nts ot etrec:ts v1th \lDClemter nuclear 

e:tplo~icns =.,.DOt. been~ i:;IO~....sn't as ~ts ~the at=r:ls• 

I~eric etre~ts ~sue r::J:J:I ot tl:.cse -~ts c= be -perto:-=ed. v1th 

hUh ~X?los1ve ~s. :n &eneral., tbe u.s. .wu14 l.1ke to ~rtor= a 

· ~.: te::t an ~c &114 au:f""" wuel.a, vith their 

~::acci.::.ted eleetr=ic &e:tr to dctemirle oYer-cUl. ~bW.tY• Such 

=. \.eSt~ a].:Qst ce~ be 4etectK·· 'lb.e pr1DC1po.l. p:'O'bl.e= 

ill· :..z.: bve to ~ v1 th c1etect1=• l,QcatlCD aD4 S,&mt1:1c~t1cn o! the 

\Ciler-.r.1tA:r Q..,~t.. '!C1U is c:erta1A e~. pWD tbese t~rs, 
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:r.ea."\s t~a-: ~ eve~t !s c!.e:ec:-:ed. "b".lt ca."l."\0~ be pos!~1vely 1dent!.r!ed· e.s a 

!.oer.ce, :a.y, l"~-.-ever, ae:-ve t~ 1c!.er::.i:"y a de:ec~ed eTent.) "Iden:1!'!..::e.:1c:-." 

De~e~:!on ~-!~er.~1~!ce.:~~r. a.-e also to •a=o extent matters c! 

;r~~Ab!!!:7. ;.. "gcoi ~ce o!' ietec::!on" c:o-..zl.d be taan :-c~y a~-­
-:e:-:&!..."l':"::, a.:-.d ~· 1& o!":e.."\ ~a: !s ::ea."\t by "~!1...-esllolA. or detect!o:l." • 

:!:..!s ::=s:..s a 

2./3 4':-:be.:.!.l!:y. """"'s ~ 6!ve a pa:e=~al Ticla~o:-.a l/3 ~ce o!' 

ge-:~!:-.o by -.~":h a Tiola.~:!o:: a:.d e. 2/3 ~e o~ ~t!:.g c:aug!lt. ~~ether 
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~~e "t!--.."'"es3ol4 o~ evu!o~" --; !t wul4 be detected 

":-.:~ ~-; ~~s!t.!\•ely ,1dent!~!ed 1t .~ j'ielci were ~~the 
"~~-es!1o:.i o~ dete.:t1:t -; a::.i 'voW.4 be !.!en~!t!ed V1th hiP pro'bab1l1t.y 

~!.O!l". 

;.:. es.:-..!l sa-:ell!~e .,..tel ~::r dete~icrn. or deep space cmclear 

~s!.::-..:s !s ~~se:.-:l:r l::.4er develo;c.e:.t. {!''!:•st ~ a~ed ta: 
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~1~-!"::-e~ency !orva.-d. sca~te::-) may be lacldJ:g, and there are natun.l eve:'lts 

•~1cll g'!.ve t~e sa::e lr::i:ld o! acoustic sig:l&l. Therefore. ot~er co:-.!''!.:::.a:io~ 

~s r.e~~:• -~ica.. :.i&ht be p:-ortded Vit~ 3y use ot. so~"lC.! -.; 
::-oc:kets ar.oi h~ ~o:-::.s:c:e, h!;h alt1tuc!.e aircra.4"t, !~ent1!'!eat1on sho~ld 

o~e~ ce ,ossi~!e to:- yields these alt!t~des. 

!~ s~c\i.ld also be :-..oted t~t l!g.~t Vill be visible d!:"'ectly !':-cc s\.:.c!l ~es~s 

~~ a ve-:-J lo:'\g ~ste.:ce, even o::.!tt·!:-~ re!'leet1~s tra= cloud l.liye:s -~!.c~ 

:iles. ;., aatell!te su..-ve!.l.lar.ce systc loo~ng dow at. the e~h ::.=iy be 

In t!:.e pa:"ts ott~ ~::-~ :-e::ote tram the USSR or CM::.a, auch. aa the 

S.:uth ?ae!ric, the en.a1o11 t~!"esnol4 c:oul4 be a'bout.~.d t~e 

. c) I!:. ~~e At:os=~e:-e. S::!UJ. testa 0:1 or aboYe t.~ au:::"!ace in :~e 

~et. U:.ic:l a..-e llal.J' to be detected I!Ym U their yiel4a ~ 
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Even !! ~hey are des1gr.ed to produce l!ttle radioactiVity, hoveTer, 

t~ey a:-e s;.:..,-e to 'be detected by a .n~er o~ ot~er meana. It ahCNl4 be 

~~ted 1~ t~!s conr.ect1o: ~~ the recent Soviet testa 

:: . .;-..;g~ car:-!ed. O\!t pe.rt!a.lly bu.-ied, vere detected by the U.s. detection 

!.:.· o.~ ~ce;J ocea: vaters a.'""e to be c:»vered. Oe~ect1or.a or testa in sho.J.!~,.­

coa.stal -..'li.tcrs a:d. !n.l.a::wi la.kea eQUJ4 be ~ne by ae!c!c ::.eazus, but.~ . 
:t3.ent1t1cat10El or the eve~:. 
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