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• 

I a. What is ·the present position of the USSR 
• • • 

• • 

in relation to .that of the US in nuclear technology 

and weaponry in the fielq of strategic nuclear weap-
. 

ons,- anti-missile missile defense and tactical nuclear 
• • 

weapons. 

.. 

• 

A. Strategic Nuclear Weapons 
• 

• 
. . . 1. Comparison on a yie1d-to-weight 
•• • t . . 

• 

basis • 

' . . '-, 
'f. . . • .. 

·. l 

. . 
• 

It is estimated that at the present 

time the US and USSR without f11rther tests can 
achieve the yield-to-weight ratios in thermonu-

. • 

clear weapons shown in Chart I • 
-

_As you can see from the chart, the 

uss·a appears superior to the us in yield-to-
. 

weight ratios in very high yield weapons. It is 
. 

approximately eq11al to th~ US in medi11m and high 
• 

- yield weapons from 2 to 10 UT, though the US has 
• . - • 

an edge toward the lower ·end of this range. Be-
•• 
•• • • 

• . 

• 

low ··.2 ~T the US has 
' . I 

clear superiority in yield-to-
~ .· .. . . l • 

weight ratios, and, in fact, we have detected no 

• 
• 
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Soviet thermonuclear device less than 600 
. . 

p ounds and less than 150 KT. ' 

These same data are graphically 

. . depicted in Chart I I in terms of actual US and 

USSR shots . 

· 2. Ver y High Yield Weapons 

• 
The Soviets have demonstr ated a de-

. . . • . . . 
vice: of 60 MT which could be scaled up to. about . 

, 

• • 

100 .:wr'"!- .warhead at about 25 , 000 pounds. According · 
• • • 

to intelligence estimates , the Soviets probably 

have no missile at this time ·which will deliver 

• 

• 

their 100 MT warhead to ICB!it ranges ~ There:fore, at 
• • 

this time, the Soviet's scaled-up 100 MT weapon is 

• 

probably suitable only for delivery as an air-dropped 

bomb. How.ever, even under a test ban the Soviets 

could develop a missile capable of delivering the 
. 

100 MT warhead to intercontential distances and in 

fact .are believed to be currently developing larger 
. .. -

rock~t· boosters, which wil~ probably enable them 
• 

• • 
• : ' I '-, 

to ca~.rY.· the 50-60 ~IT weapon to these distances. 
. ,. 

The Soviets tested, in 1962, devic.es 

- of a new design at 13 and 24 MT which can be 
• 

weaponized bot~ as bombs and warheads. We esti-

mate that with the development of new re-entry ve­

hicles, they can be used as warheads for the SS-6 

.. 

• 

I 
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• 

ICBM with ranges of 6000 and 4500 n. miles for 

the 13 MT and 24 MT warheads respectively. l'ie, 
• . ' . . 

beli~~e the Soviets have only a few of the SS-6 
•• 

• • • 
~ . 

. ICB?tfS,1 .. Cl~ployed and in .operational status. 

Current estimates are that the 

SS-7 is the So~iet IC~M now being deployed in 
• 

• 
• 

considerable numbers. The SS-7 has a 3 MT war-
• 

. 
head at present, and is capable of conversion 

to · G M.T without further testing. \Yhile this is 

the larges.t yield capabili ty attributed to the 

• 

SS-7 for full 6,000 mile firings, we are present-

ly examining the possibility that the USSR could 
• • 

attain even higher yields with this missile in 
• . . . . 

red~ced range firings which would still threaten 
• • .. . ~, 

US targ~·ts from existing Soviet bases. 

The US has stockpiled bombs of 9 MT 

and 23 MT and is deploying the Titan II with a 
. . 

9 MT warhead, s .cheduled to .go to 10 MT in the . 

future. Missile delivery capability for larger 

yield warheads would depen~ on development of a 
. 

• 

new vehicle or conversion to military use of one -

• 

• 

of the large space boosters now under development, 
• 

such as Titan III or one of the Saturns. 

. .. 
• • 
• I 

The United States presently has the 

capability of designing for stockpiling, with no 
' . . . ~, 

11. • . • • 
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additional tests, a 50 . to .. 60 MT device at 
• 

30, 000 pounds. Ful·l weaponiza ti on would allow 
. . . 

this device to be a laydown bomb with an addi­

. tional 10, 000 pounds of weight. 
\ 

. 

3. Medium to High Yield Weapons 
• 

In weapons with yields between 1.5 

and 9 MT, the US and the USSR appear to have 

achieved comparable technology, with US showing 
• 

• 

some: superiority toward the lower portion of 
• ... • 

this·. range. Currently deployed and soon to be 
1/ ,. I • 

• • • • 

deployed strategic systems involving aircraft 

and missile delivery for both the US anQ USSR 
. . have warheads in this range • 

• 

• 

• 

4. Relative Capabilities Against Hard-
• • 

ened Sites 
• 

Chart III gives some concept of the 

• 

relative effectiveness of different weapon yields 

against a hardened missile site (300 psi). In-
-

creased effectiveness against hardened missile 
• 

·a1 te·s ·.is strongly dependent on either developing 
• . ' 

-· larg·~lf. ~~~issile systems . with very high yield war-
. . l 

heads, or increasing the reliability and accuracy 
• • 

ot present missile systems. The chart indicates 
. 

that greater gains accrue from improving accuracy 

than from increasing warhead yields. At present 
• • • 

. 
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. 
• • the US has a distinct advantage in ·the s urviv-

.. ability of i ts s t rategic missile force, in that 
• 

.. .... 

• 

the majority of Soviet c urrently deployed mis-
• 

sile :~ sites are not hardened. 
. .. 
. ' 

I ' .. . '-, 
11. • . • • 

• • • 

We believe that Soviet knowledge 

of the effects of mul timegaton warheads on 

hardened missi le s i t es or upon associ ated ale e-

trical equipment is no be tter t han that of t he 
• 

US. · Thus they will cont i nue to be faced with 

the same diff icult yield extrapolation prob­

le1ns faced by US pla nners and both sides will 
• 

• 

.. 

be compel led to overdesign hardened missile sites 

to compensate for uncertainties in effects know-

ledge. 
• 

. ., 

I ' 

~ . '-, 
'f.! . . · ' .• 

• • • 

Anti-Ballistic Missiles 

In designing an ABM system, the major 
• parameters are r~action speed, missile performance, .. 

traffic handling capacity, decoy discrimination, eva- · 

sion of blackout eff acts a·nd warhead techn9logy. 
• • . 

Analysis of nuclear tests detected_ and . . 

a~alyzed to date suggest the initial Soviet ABM sys­

tem, the first . segment of which_ may now be being con-• 

• 

• 

structed around Leningrad, may be considerably di.fferent 

• 

,. . 
from that envisaged by the US. The lack of detected 

tests involving the enhanced radiation principle and the 

• 

. 

• 
• .. . 

• • 
" I 

., 
I ' .. . '-, 

tf " I ' • • • 
• 

• 
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lack of thermonuclear devices with weights below 600 

pounds suggest· the USSR may be u~ing a different kili · 

mechanism or even a considerably larger anti-missile 
• 

missile than the us. 
Both sides have only incomplete information 

on kill and blackout effects in connection with ABM 
• • 

s ystems. The Sovie ts to date have conducted six tests 
' 

at over 100,000 feet, as aga inst ten US tests. (Chart 

I V) The US experience indicates that every altitude 
• 

and every yield introduce significant differences in 

the effects· -~<:>duced, and it seems clear that neither 
• • • 

side has all the data it would like. Thus, although 
• • 

the Soviet tests have been sophisticated enough to 

provide much developmental -data, neither side can be 
• 

confident of the effectiveness of any ABM system 

chosen on the basis of present data. In these cir-

c11mstances, anr A_BM system widely_ deployed by either 

side probably ~ill be overdesigned ~o compensate for . 
• 

. 
uncertainties, an~ hence will be more costly than one 

• 

which could have been designed with continued nuclear 
• • -

testing in th~ atmosphere and in space. 
. . 
• • c·. ·~- ~~ctical W~apo~ . 

• • • 

• 

• 

The United States at present has in 

• 

•• 

stockpile or planned for stockpile a n11mber of nuclear 
• • 

• 

• TS No. 117940 

• 
• 
• 

• 

• 
· ' T - - - -- ·-

""' !·< ·.~ :igw• ·-..~ . v_ -,. ... ~· µ .., • · • ... .. . . . 

• 
• • 
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wa rheads for ta~tical purposes ranging in yield op-

tions from ~o tons to 1 . 5 MT. These weapons are ~ 
• • 

. 

planned for employment on the battl efield , in anti-

• 

submarine and a nt i-ship warfare , a nd aga inst aircraft ; 

t~ey consis t of warheads for arti llery and mortar-
• 

• 
fired pro.jectiles, battlefield mi ss iles, demolition 

• 

munitio~~.bombs, depth charges , · air -to-air missiles 
. i . 

and s urface-to-air missiles • . 

• 
Al though Khr11shchev as recently as 1959 de-

. 
nied that he was go i ng t o give tactical weapons to 

• 

his mi lita~y , we be lieve that the USSR at present al-. 

s o has i n s t ockpile a number of nuclear warheads for 

tactical use as bombs, artillery and mortar-fired pro-
• • • 

jectiles, battlefield guided and unguided ballistic 

missiles, s11rface-to-surface aerodynamic missiles, 
• • 

s11rf ace-~o-air missiles and torpedoes. The yield 
' 
• • • • 

capabil~·ties associated with these \Vea pons extends 
v 
• 
• • 

from abou+~~ .. l kiloton to mqre than a megaton. Soviet 
• • 

official statements suggest ~ : capability down to tens 
• 

of tons but there is no confirmatory evidence of this. 
• 

• It- should be pointed out that data from small Soviet 
• 

shots is less firm than that from the large. yields. 

The USSR is not lcnov1n to possess, as yet, 

• 

I 

• 

nuclear land mines; depth charges; air-to-air missiles· , 
or highly mobile short range, very light weight, free 

. .. 

• 
• .. . 

• • 
• • • 

I ' 

• 

• • 
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rockets with ~ nuclear capability. 

• . 

• 

:. In .the light of our es t imates about the . ~ . ' 
• • 

USSR, tha .u~ · is presently superior in design, diver-, ' I 
l-1. •' t • 

• • • si ty and n\1moers of nuclear \l/eapons in most tactica:l:. . . 

systems. It should be noted that design c~iteria, 

such as the probable Sovi~t objective. of minimizing 
the use of fissionable material per weapon, have 

generally resulted in Soviet tactical systems being 
• 

• 

larger, heavier and less mobile than those of the US. · 

There is no information indi~ating that . .. 
the USSR has successfully designed and detonated low-

yield thermonuclear devices with enhanced radiation 
• • 

and reduce~ fission or devices with the secondary · 
• • 

• . . .. •• 

heavily lQad.,_ed with oralloy such as the ' • I 

. 
US TUBA de-,,, " • . .. 

• • • • vice. In the case of reduced fission devices the 

chance of collection and analysis of test debris is 

markedly reduced for low yield tests and thus the .. 
• absence of debris analysis indicating the detonation 

--
. of such devices in the 1961-62 ~est series cannot be · . . 

considered concl 11s i ve negative evi.d ence. 

With unlimited underground testing over a 

• 

• 

• perioa of years we believe the Soviets would be able · 

to overcome the present US lead in light-weight thermo-
' nuclear wa~heads and ~n small diameter weapons for tac-• I 

• • ·tical empl9y~ent •. Both countries could continue '" .·, . . . l 

.. . .. ~ 

• 

• 

TS No. 117940 
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development of enhanced effects weapons, such as I • -

• 

. . . 

cle~n weaponf? for tactical use, minimum fission 
weapons for ABl.! application and, ultimately,. pure 
fusion weapons. Eventually the two countries . . 

.., 

should approach the same physics limits in all these .J 

developments. In the case of thermonucle~r weapons 
presumably the Soviets would be able to extrapolate 
up from ~nderground tests at perhaps 200 kilotons . . . .. 

• I 

to deve1op· megaton warheads as we have done for I ' 

.: . • 1.., 

MINUTEMAN: · ... . 1 • • 

. I b. What level of confidence do you accord to 
• 

these estimates. 
• 

In constructing our estimates of Soviet • 
• 

weapon capabilities the basic proced11re is t.o com-
bine geophysical yield data with data from the radio-

. chemical analysis of debris, resulting in a calcula-
tion of the ·weight of the device which could have .. 

. achieved the measured bang. These \veights. and the -
related yield-to-weight ratios ;are highly dependent .. . . 

• I . 
on t:Q.e q-q~li·ty of both recorded geophysical yield ... . . .'-, 

·1 . 

• 

I • • f I 
J data and· the i samples of collected debris. Generally, -

debris data in its final form is more accurate than 
• 

yield data. • 

• 

In the case of yields above 100 KT, the 
estimated error in our determinations is in the range 

• • • • 

• 

• 
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of 20-30$. For yields below l PO KT this estimated 

error r anges from 40- 100% ( the latter for one meas~ 
• 

urement ·~~ small yields). With regard to a~~igning 
' 

specific · y~elds to a given warhead , the pr9~ed11re 
•• • "· . .. ' ' • • • -

i nvolves a determination of the weight carrying 

capacity of a given missile by the missile commu-

- nit y, the n a n as signment of a warhead based on its 
• 

weight, on comparable periods of development, on 

collateral information, and, in a few cases , on ap-

parent sys tems tests. It is thus quite poss i ble, 

de pending on specific Soviet dec i sions of which we 

have no knowledge, that the warhead yields assigned 
• 

to t he mis siles are not in fact the ones which the 
• 

. 

Soviets ar~ s t ockpiling. Our estimates ten~ to give 

the Sovi e t9) the maximum capability consjstent with 
. lf. .. . • • 

• • • 

the ·data at hand • 
•• 

II. To what extent will we be able to deter-

mine whether the USSR is · testing clandestinely? 
• • • 

What contribution can intelligence make toward sup-
• 

plementing the proposed detection system? If Soviet 
. 

cheating is de~ected, how much information will the 
.. 

• 

US be able to disclose in order to convince the world 

of their guilt without declass~fying the US detection 

system or US intelligenc~ that should be safeguard~d? 
• • • . . . . 

. . . . 

-· 

• 

.. 
• • TS No. - 117940 

• 

• 
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A. Detection Capabilities 

· ~. You are familiar with the detection, 
• 

capabilities of the pri~cipal intellisence asset in 
• the nuclear test detection field, the AFTAC-operated 

• 
. 

Atomic Energy Detection System. This system as it 

now stands has a good chance of detecting atmospheric 

tests of 5 KT or greater detonated over the USSR and 

China. With the introduction of a satellite based . 
• detection system later this year, reasonable detection 

capabilities will be extended out to 100,000,000 km, • I 

• 

al though',· ~qme problems remain • 
in the 10 to 25 km alti-

"¥1. • • t • 
. ~ • • 

tude region. 
• 

Intelligence resources are helpful in 

complementing the current US AEDS and they would be 
• 

\1seful in supplementing any future system. However, 

history has proven that many of our intelligence .re-

sources are highly perishable. Once· it becomes known 

that we are using particular .intelligence assets in 
. . 

establish~ng Soviet intentions or the existence of 

actual events, many sources have disappeared. 

-
• .. 

• .. 
• 

• 
• I 

Clandestine efforts have been of little 
• 

value in ·. t~ past in detecting Soviet tests. A real ~1 .. , . . • . 
• • 

• 
• value of the existence of agents, however, is that we 

• 

believe the Soviets do not know what we obtain through 
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agents 

. - . 
and hence cannot appraise the real risk they 

are 

' 

• 
T 

taking. • 

. . 

1. High Yield Tests 
• 

• 

High yield tests could not be 

con~ained underground and could not escape de-
. . . 

• 
•' . . 

tection except in deep space. 
• • It is likely 
'· . . ... , . .,.. . .. , . ' . 

that a :series of such . tests would be needed to . 

develop really important new weapon principles. 

Such tests, if conducted in deep space, would 

be very compl~ and subject to a high proba-

bility of malfunction in either the vehicle or 

instrumentation apparatus • • 

• 

Our intelligence capability to 

detect the launching of Soviet space probes to 

lunar orbit distances and beyond is an impor-

tant ' adjunct to the AEDS. Any Soviet launch-
; . . . . 

.• . . 
ing~ . of space probes from _their present Tyura 

' . . '°1 "" .· , .. 
Tam Range using present instru~entation would 

• 

• 

• 

• • 

·almost certainly be detected, especially if the 

~ soviets continu~ utilizing earth parking orbits 

- as a preliminary step to deep space penetration. 

Even a direct ascent from Tyura Tam would prob-

• ably be identified. Were the Soviets to launch • 

• 

a space vehicle from a site other than Tyura Tam, 
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ou~~ capability to detect .the vehicle would be • f ft .J I t .. ,. 

. . 

• 

·-. 
• 

I ' t • • , . . . ' . 
.. so~~wha t reduced. 

. 
• "f , 

·~ 

• 

• ••• 

A single direct ascent 
. ' ... ... .... , 

'1 '·' · ·· . -. 
·· from- ~~ch a site mig~t e~.cape detection but 

••• . . • 

multiple or repetitive la:unches \vould .ra.pidly . -• 

• tncrease the probability of detection • . 
• 

2. ' Underwater Tests • 

·~ " . . . . ,,, • ._ ' • < ".""; > ·~I 

Other· than for · ~ff~cts . i~fcitmatiori, ·. 
• 

. it does not appear.: like·ly:: tha t~:~:thef.:·soviets~. would . . ... . 
I • 

• ' have .reason to conduct low yield underwa·ter 
• • • ...: . 1\ .,. .;J,• ... . . . . . .... . . . •"' \ , ... - . . , . . ~ ... . . ' . 

'tests ·. . Thai;- present underwater testing ex-
• 

perience probably gives them adequate effects 
•• 

-.inf.o.rma ti on except at great depths. If. the .. .. . " I • 
. . ' 

Soviets were to attempt cheating by conducting 
" .. •. • J . ,., ... ... . .. . ' 

' J underwate.r t .ests, we beli~.ve that any such tests 
• 

conducted in international deep water would prob-• • 
• . . 

ably be detected bu~ that low yield underwater 
• • 

• 

. t~sts · in remot'e ,, sheltered. :areas would. be -- diffi-
.. . 

ctilt for· us, if not · impossible, to detect • . sei~~. 
. . 
• 

. ' . . + . ; . 

mic shocks from~ underwate~ .. nuc·Iear blasts~.~around .. ~. . .. -.. .. ~ 

. . • 

1-2 KT can · only be · detec.te_d~· .... up.· t·o~."about -'"·a;~:·thous-.. . . . ·, . -~, . \.. . , . . ' . .~ • 
. . , •• ?)- • ' It . . ..... ~ • •. ·, ........ .,. . .... ., • .. . . ~ . .. .. .. . . ' .... ,,... . .,,, . . . ' .. . .. . .. . .... ,, · · ~-·, . . and m~les away. · we ha·ve ·so~·e · ·hydro.phoJ'.i~·'.:capapili ty 

. . 

- but this is also o:t" •ra~he;-~11~it':'c1~raxige·:~ in ad-.. . • ... 
: dit1pn, there is as yet no system deployed which 

• 

.. ' ••• • 
• . . 

w111'. . d@'termine 
•." • . I 

• 

"'1 .•• • .• ... 
I J 

technically· that the shocks came 
• 
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- - -. . . .. . . . - . · · ... from a nuclear blast rather than ·an earthquake. 
• 

• 

• 
• • . 

The movement of surf ace ships 
• 

• -. . 
'• 

,. 

. ·necessary for the conduct of such tests would .. 
• . . , . . .. , . . . probably be revealed, for we car~ful:ly .. i·. ~~~.i t,~~-

.... . . .. . . 
a l.l ... Soviet, shipping .... 

. . . . . . . . . •. . . . " '\ 

Howe.ver., , thia:;:;isa:·no.t.~ 
• • 

.. .. .. . . '-""' . ·r- . . . '· · tru·e--:. in:;. .the's:· ca-s:e,,. of: submar.±nes,~ and~: t·lieir:- mo.ve~ · •. 
• · .. \ :- .. . ~t, .. _. ·- .. . '. . . . .. .. . 

••• ' 
• .. • ... •J """' .. .,.,.~ ... f' ... nienj;S-t. arer-~no:t1.;-.a~1\va:y_$. k·nooor.:.~ . ·>As.t -.tn&;.·c·omiuC..t~ of~::·; ' . 

. 

.. 

• 

. . -: ... ·'I 
tesi·s;',b.y submarines .is ·both -.dif.fic,;u,l t~· ~n~~ ~~P~.P-/ ... ,, ..... .... :. ... • . .,. .. ,... . . 

• 

. ~~~ ve.1 _' this -seems ;an . unlikel~." ~~.:t·:.~P:~;~;,;~e:~ ~+I_~·:f, · 
.. , .. . '"''· ... -~ . .. / ... s11mmary, :however, there · ~p~rs:· i-tttl:e!:r·eason1' · . ' ... .. . . . . . 

. . . for co.ndue:ting clandestine underwa·ter .... tests· when· __ 
. · ··such .. tests ·.ca-n ·mo.re easily · be co.nou·ctea::i:. under-·· .· ' .. . ... . ' ·. 

• 

._ . . . 
• 

gr.oun.d, :a.nd wi thou.t .tr:ea·t_y. '·Vio'-~:fib.n.- ./ 
• 

" . . 

· 3. Atmospheric ·Tests 

. '· . . 
•• .ti.• • ... . ' 

• ' 

Effects tests in the atmosphere 

• • 

• 

SoV.±:e.ts~pr·oba·b:l·y ,: no\v :::la.ck:.: a nd~~··th11s r.. would be . . ' ' . . ... . . ... quite . . . . . ' .... '· : ':/ . . •• • 

.. . ...., .. , .. 
- ~ · · susceptible to detect-ion by the AEDS. . . ' . . .. 

• • J 
. 
• . . . . . . . 

How much th~ US would have to dis-
. . . 

• • 

. --. •• . ' • 

. 

close of its detection ,system or of _other parts 
• • 

• 

of its intelligence s_ystem, sho~ld the USSR ·be 

detected cheating,really depends on the circum­

stances. Generally .speaking 1 · ~ · s·tron~~us· .'i . 
• , I • • ... : ' .. 
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