
CIA's Analysis of Soviet 
Science and Technology 





CIA's Analysis of Soviet Science and Technology 
Author's Comments: Clarence Smith 

By the 1950s it was clear that the USSR possessed both nuclear weapons and 
long-range delivery methods. But key questions remained for US policymakers. How 
advanced and how effective were these capabilities? Could they be used against the 
continental United States and its Allies on the USSR's periphery? The answers were 
fundamental to the US strategic deterrent position. 

Technical intelligence was the primary tool used to address these questions 
because the USSR, Eastern Europe, and China were "denied areas" that presented 
difficult challenges to traditional human and military reconnaissance collection. These 
countries were repressive police states that severely restricted internal movement and 
foreign contacts; they also had effective air defenses. This meant traditional espionage 
and reconnaissance methods were too limited to provide the access or the information 
needed by the West to monitor Soviet Bloc weapons and remote test sites. To counter 
this, the CIA and the Intelligence Community (IC) invented innovative collection 
approaches using remote sensors. A lack of "hard" intelligence was the key driver in 
developing US satellite imaging and signals intelligence collection systems. In addition 
to the actual technical collection, it was necessary to develop ways of deriving analytical 
results from the raw products of these new collection sources. The IC's challenge was 
not only to create new collection methods but to derive useful information from the data. 

The CIA's Office of Scientific Intelligence, and later the Directorate of Science 
& Technology (DS&T), led technical intelligence collection and analysis activities. 
Those who had been involved in analyzing activities such as the Berlin Tunnel taps of 
Soviet military headquarters in East Germany, formed the original nucleus. Also 
included were analytical components dealing with science, technology, and weapons. 
These analysts had to answer key questions about Soviet strategic weapons: How many 
weapons did the USSR have? What were their capabilities? Where were they located? 

The intelligence reports and estimates selected for this volume from the early 
1950s through the mid-1980s reflect the impact of advancements in technical collection 
and analysis. NIE 11-5-59, "Soviet Capabilities in Guided Missiles and Space 
Vehicles," reflects a basic agreement within the Intelligence Community on Soviet 
capabilities. By October 1964 (NIE 11-8-64), however, there were debates within the IC 
about Soviet ICBM capabilities and the number of deployed sites. These disagreements 
were primarily the result of the fact that, while the United States now had more data, 
there were now more opportunities for different interpretations of the information. 
Similarly, in the defensive missile area, IC analysts disagreed over Soviet ABM 
capabilities. NIE 11-3-65 addresses the beginning of the SAM upgrade issue. These 
strategic offensive and defensive missile concerns stayed in the forefront of the 
challenges facing IC analysts well into the 1970s. The selected documents reflect these 
issues. 
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18. 

F U T U R E SOVIET E A R T H S A T E L L I T E CAPABILITIES 

P R O B L E M 

. T o def ine n e a r future Soviet e a r t h sa t e l l i t e Space 'Vehicle 
c a p a b i l i t i e s . 

\ 
CONCLUSIONS 

It i s conc luded that Sputnik 'UI , by the u s e of a combioa t ion of 
p r o p u l s i o n s t a g e s , could be one of t h e following t y p e s : 

1. A 160-300 lb sc ien t i f i c e a r t h s a t e l l i t e . 

Z. A l a r g e s a t e l l i t e up to 5 ,000 l b s conta in ing a n a n i m a l 
p a s s e n g e r with the Intent ion of r e t u r n i n g the a n i m a l to e a r t h . 

3 . T h e orbi t ing of a p r e l i m i n a r y (1000 - SOOO lb s ) 
r e c o n n a i s s a n c e s a t e l l i t e . 

4 . I tnpact lng a payload (100 - 400 lbs ) on the m o o n . 

In v iew of the e x t r e m e l y high p r i o r i t y p l aced on the effects of 
ou t e r s p a c e on m a m m a l s and high i n t e r e s t in m a n n e d apace flight 
i t is cons lde red .<nos t p robab l e tha t Sputnik 111 wi l l con ta in a n 
a n i m a l su i t ab le for space s t u d i e s . 

DISCUSSION 

The Sovie t Union announced tha t Sputnik I , o r b i t e d on 4 O c t o b e r 
19S7, had a weight of about 185 l b s . and Sputnik II , o r b i t e d on 3 
N o v e m b e r 1957 had a weight of about 1120 l b s . Sputnik III could 
p r o b a b l y be l aunched at any t ime and . a c c p r d i n g to Sovie t 
s t a t e m e n t s , addi t iona l s.>teUites wil l p robab ly be l aunched at about 
one mon th i n t e r v a l s throughout the r e m a i n d e r of t h e ICY. 

'We be l i eve tha t the Soviet ICBJid.and the .Sovie t e a r t h . s a t e l l i t e 
veh ic le s p r o b a b l y ut i l ized the s a m e f i r a t and s e c o n d s t a g e p r o p u l s i o n 
s y s t e m . T h e Soviet ICBM is e s t i m a t e d to haire a g r o s s weight of about 
300,000 l b s . with a p r o p u l s i o n s y s t e m cons i s t i ng of p a i r e d nomina l 
100 m e t r i c ton t h r u s t eng ines o r an equ iva len t s i n g l e engine in the f i r a t 
s t a t e and a n o m i n a l 35 m e t r i c ton engine in the s e c o n d s t a g e . 

- 1 -
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18. (continued) 

A d d i t i o n a l l y , a l t hough no ev idence e x i s t s , wo b e l i e v e t h e S o v i e t s a r e 
p r o b a b l y c a p a b l e of add ing a t h i r d p r o p u l s i o n s t a g e t o t h i s s y s t e m . 
T h e c a p a b i l i t y of such a s t aged p r o p u l s i o n s y s t e m t o o r b i t s a t e U i t e s 
o r p r o p e l p a y l c a d s to t h e m o o n a r e a p p r o x i m a t e l y : 

S T A G E S CONFIGURATION \ 

. ^ l a i r ed 100 m t e n g i n e s p l u s a 
35 m t engine ~ 

S A T E L L I T E 
W T . O R B I T E D 

MOON I M P A C T 
WEIGHT 

200 l b s 

2. p a i r e d IZO m t e n g i a a s p l u s a 1200 l b s 
35 m t eng ine 

p a i r e d 100 vat e n g i n e s p lu s a 
35 m t e n g i s e p l u s 12 m t eng ine 

p a i r e d 120 m t e n g i n e s p l u s a 
35 m t engine p l u s 12̂  m t eng ine 

3000 l b s 

SOOO l b s 

100 

40O 

T h e u s e of s u p e r fuels in l a r g e q u a n t i t i e s would a l l o w g r e a t l y 
i n c r e a s e d p a y l o a d we igh t s , but would a l s o i n t r o d u c e h a z a r d o u s h a n d l i n g 
p r o b l e m s f o r persozxnel , and c a u s e e q u i p m e n t and s i t e c o n t a m i n a t i o n 
p r o b l e m s . M a j o r t h r u s t unit componen t r e d e s i g n would a l s o be n e c e s s a r y , 
r e q u i r i n g a d d i t i o n a l R & O flight t e s t s . None of t h e s e p r o b l e m s a r e 
i n s u r m o u n t a b l e but do take t i m e t o s o l v e . S m a l l q u a n t i t i e s of s u p e r 
fuels (up to a b o u t 10%), h o w e v e r , could be added to conven t iona l fuels 
wi thout p a r t i c u l a r difficulty t h e r e b y i n c r e a s i n g the spec i f i c i m p u l s e and 
a l low p a y l o a d we igh t s to be i n c r e a s e d to s o m e d e g r e e . T h e r e h a v e 
been c o n t r a d i c t o r y s t a t e m e n t s by knowledgeab le Sov ie t off ic ia ls abou t 
w h e t h e r a s u p e r fuel was used i a the Sputnik II l a u n c h i n g s , and f i r m 
knowledge o n t h i s po in t i s l a c k i n g . 

We b e l i e v e tha t the p r e s e n t Sovie t c apab i l i t y fo r Sputnik III 
p r o b a b l y i n c l u d e s the o rb i t ing of up to about 5000 l b s . of s a t e l l i t e . 
We b e l i e v e t h a t Sputnik III will be in one of the c a t e g o r i e s , which a r e 
d i s c u s s e d in t h e fol lowing: 

1. T h e o r b i t i n g of a 160-300 l b . s c i en t i f i c e a r t h s a t e l l i t e . 

2 . T h e o r b i t i n g of a l a r g e s a t e l l i t e (up t o SOOO l b s . ) 
c o n t a i n i n g a n a n i m a l p a s s e n g e r with in t en t ion of r e t u r n i n g the 
a n i m a l t o e a r t h . 

- 2 -
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18. (continued) 

3. The orbiting oj a prelimicary (1000-5000 lbs) 
reccncaissance satellite. 

4. Impacting a payload on the moon (100-400 lbs). 

U Sputnik III is devoted to purely scientific aspects of i^per 
atmosphere research, it will most orobably carry instrumentation for 
the study .of cosmic rays, x-rays , ultraviolet radiation, the earth 
magnetic field, temperature, pressure , meteors and ionospheric 
phenomena. A 300 lb. satellite could carry the necessary equipment 
and power for about two-three weeks of transmissions providing satelli 
transmissions were cot continuous. Satellite to ground comtnand data 
readoct would have to be fairly frequent due to limited data storage 
facilities in a satellite of this size. 

The biologies! ejq>erimect io Sputnik 11 could have allowed 
detertnination o: a dog's major physiological reactions during 
launching and at high altitude with a single major exception of cosmic 
radiation effects. Recovery and study of the animal is essential to thit 
radiation effects determination. The effort involved in returning a 
mammal to earth includes the provision of an additional propulsion 
stage to remove the satellite from orbit and provision of escape or 
deceleration apparatus to allow safe re-entry ccnditions. It is 
possible'that the first satellite iateaded to return an animal to 
earth will have a low orbit, short life and more predictable 
recovery tccatioc 

While Soviet interest in a reco:icaissance satellite is probably not 
as high as that cf the US, the capability to orbit at least 1200 lb. 
satellite .{by two staee rocket system) is high and includes the 
possibility cf the payload being optical or electronic reconnaissance 
equipment and the transmission of such information to Soviet recording 
stations. There is no reason to believe that the USSR would not be 
able to provide this equipment. 

The (act that a longer interval of time has been required to launch 
Sputnik 111 may be indicative of a more complex launching device, such 
as a three stag« vehicle orbiting a large satellite or a lunar flight. j 

Implicit in the Soviet orbiting of a mammal in their second satell 
attempt is the extremely high priority placed on the effects of outer sp 
on mammals and high interest in manned space flight 

- 3 -
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19. 

r DOCiU: X^' l^^tb UNCLASSIFIiED 

GEOPHYSICAL AND ASTROPHYSICAL INSTRUMENTATION 

OF SOVIET SPUTNIKSJ, II, AND III 

SUMMARY 

The recent development of Soriet artificial 
earth satellites as carriers of Instruments in 
sustained flight above the shielding effects of 
the earth's atmosphere represents a major 
technical advance potentially ol great impor
tance in the geophysical and astrophysical sci
ences and to the successful achievement of 
manned space flight. AU three Soviet sput-
ni!£s placed in orbit to date are important in 
contributing knowledge of the physical en
vironment and communication conditions for 
subsequent astronautical efforts of the USSR. 

The Soviet Union has obtained an advantage 
over the United States in geophysical and 
astrophysical research because it has placed 
in orbit' much larger satellites capable of 
carrying more varied and heavier instrument 
payloads. With the e-xception that Soviet sat
ellites have not penetrated as far into space 
as U.S. satellites, the near-polar orbits of the 
Soviet satellites offer more advantages than 
the near-equatorial orbits of the U.S.. satel
lites. 

Although Sputniks I and II were not out
standing in their geophysical and astrophysi
cal instrumentation, Sputnik IH represents a 
scientific achievement of considerable magni
tude because of the large number of significant 
observations that are conducted simultaneous
ly. The equipment for detecting primary 
gamma rays is apparently unique and, if suc
cessful, would provide data of considerable sci-

ray and auroral particle experiments are of 
special value because Sputnik HI traverses 
the auroral zones. Instruments Included in 
Sputnik m , not duplicated in the XSS. satel
lite program, for the IGY, are magnetic and 
ionization manometers, mass spectrometers, 
flux meters, and ion traps. Sputaik HI ap
parently is similar to advanced U.S. satellites 
in that it employs solar as well as chemical 
batteries and has telemetering systems that 
probably store data for release at a later time 
when the satellite is interrogated * as it passes 
over a receiving station. Sputnik IH also may 
contain equipment that has not been described 
by the Soviets. On the other hand, Sputnik 
Hr apparently lacks a means of orientation 
control; therefore, it probably contains no 
elaborate earth-scanning device, such as a 
television camera. The Soviet liistrumenta-
tion generally is heavier and less refined than 
similar U.S. equipment; but some miniaturi
zation has been noted, and much of the equip
ment in Sputnik IH appears to be transistor
ized. There are indications that the Soviets 
have copied some U.S. instruments. ' 

Soviet ground equipment for optical and 
radio tracldng of sateUites appears to be ade
quate but less elaborate than U.S. equipment. 
The Soviets are steadily acpanding and im
proving their capabilities for precision track
ing and are placing considerable emphasis on 
this piiase of their observations. 
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20. 

APPROVES FOR REIBSE 
C!ft HISTORICAL-REVIEW PROGSAl 

SOVIET CAPABILITIES IN GUIDED MISSILES A N D SPACE 
VEHICLES 

FOREWORD 

This advance portion of the forthcoming national intelligence estimate on all 
Soviet missile development programs has been prepared to meet the immediate needs 
of intelligence consumers and to facilitate work by the intelligence community on 
certain parallel estimates and projects. It will be incorporated into the final version 
of NIE 11-5-59 (due in October 1959), subject to any further modification or revision 
which may be required by additional evidence or reanalysis in the interim. This text 
supersedes those portions of NIE 11-5-58 relating to the missiles discussed herein. 

THE PROBLEM 

To estimate Soviet capabilities and probable programs for the development of 700 
nautical mile and 1,100 nautical mile ballistic missiles, intercontinental ballistic 
missiles, and fleet ballistic missiles, including their major performance characteristics 
and dates of operational availability. 

THE ESTIMATE 

SURFACE-TO-SURFACE BALLISTIC nental ballistic mlssUes (ICBM).' We have 
MISSILE SYSTEMS more extensive Information on the ballistic 
1. The USSR has developed a famUy of sur- ""^^^^ program toan on any other Soviet mis-
face-to-surface ballistic missiles through an ^He program. We therefore estimate this 
intensive and well conceived program con- program with considerable assurance, al-
ducted at high priority since shortly after though our confidence in the details varies. 
World War II. Missiles known to have been 
developed or to be under development at pres- 'As a rule oi thumb, a ballistic missUe can be 
„.,«. :„- i . . j_ fi ..jti, »«r,4.v;..n^ ,.anald esf cousldered capable of firing to about one-third 
ent mclude those vrtth maximum ranges of ^j maximum operaUonal range without serious 
about 75 nautical miles (n.m.), 200 n.m., 350 degradation in accuracy, and to even shorter 
n.m., 700 n.m., 1,100 n.m., and interconti- ranges with degraded accuracy. 

• T O P •SE-CRET. 1 
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20. (continued) 

• T O P 3ECR-&-r 

2.. A substantial body of evidence supportslour 
belief that the Soviet ballistic missile develop
ment program has for a number of years been 
well coordinated, extensively supported, and 
conducted by qualiiied personnel with access 
to ex-cellent facilities. It has resulted in the 
development of operational missiles whose re
liability, accuracy and other performance 
characteristics meet high standards. 

3. We believe that in the development of 
longer range systems, maximum use has been 
made of proven components. On the basis of 
indirect evidence and the logic of a coordi
nated development program, we consider it 
reasonable to conclude that the two active 
Soviet ballistic missile test ranges (Kapustin 
Yar for missiles up to 1,100 n.m. range, Tyura 
Tam for ICBMs and space vehicles) have been 
mutually supporting with respect to compo
nent testing and shared experience. 

4. The type of warhead employed with Soviet 
ballistic missiles will vary with the specific 
mission of the missile. In general, however, 
we believe that for mlssUes with maximum 
ranges of less than 700 n.m. high explosive 
(HE), nuclear, or chemical warfare (CW) 
warheads will be employed In accordance with 
Soviet military doctrine, depending upon nu
clear stockpiles, missile accuracy, character d'f 
the target, and results desired. We estimate 
that for missiles with ranges of 700 n.m. and 
over, only nuclear warheads will be employed, 
although we do not exclude the possibility of 
CW use in 700 n.m. missiles for certain limited 
purposes. We beUeve that the USSK is capa
ble of developing techniques for missUe dis
semination of biological warfare (BW) agents, 
although we have no specific evidence relat
ing BW and missile research and develop
ment. In view of operational considerations 
we consider BW use In ballistic missiles un
likely, although possible for certain special 
purposes. 

5. Mobility appears to be a basic considera
tion In Soviet ballistic missile deslgri and we 
have good evidence of road mobility on some 
systems with ranges of 700 n.m. and less. 
The size and weight of the 1,100 n.m. missile 
may be such as to limit Its road mobility to 
selected first class road nets; in view of this 

limitation, we believe it may be road and/or 
rail mobile. In the case of road mobile sys
tems, it is probable that missile carriers and 
support vehicles are readily adaptable for rail 
transport. Mobility as it applies to an ICBM 
system is discussed below in paragraphs 27-29. 

700 Nautical Mile Ballistic Missile System (SS-4) 

6. There is considerable evldencer" 
•^That a 

missUe which would meet the Soviet require
ment for a 700 n.m. range weapon has been 
under test at Kapustin Yar for many years. 
We believe that test firings began in about 
1953; an average of about two per month have 
occurred since mid-1955. We estimate that 
this system has been available for operational 
use since about 1956, although no operational 
sites or units have been ideritUied. 

7. Until recently we were unable to determine 
whether the largest missile in the 7 November 
1957 Moscow Parade (rUcknamed SHYSTER 
for recognition purposes) was the 700 n.m. 
missile or the 350 n.m. missile. C. " 3 
evidence (^ ~J 
together with statements and photographs rd^ 
leased by the USSR, has provided sufficient 
data to permit the determination that 
SHYSTER Is probably the 700 n.m. missile. 
Analysis of this evidence has caused us to 
change our previous estimate of maximum 
warhead weight from 5,000-̂ 6;000 pounds to 
approximately 3,000 pounds. 

8. We continue to estimate that prior to 1958 
this missile utUlzed radlo/lnertial guidance 
and that commencing In 1958-1960 an all 
Inertial system would become available. 
There are some'lndlcatlonsQ 

?that inertial components were 
In late 1958. Missiles already 

produced and equipped with the radlo/lnertlal 
system will not necessarUy undergo retrofit to 
the aU inertial system. 

9.C 

13 We do not believe a second genera
tion missile of this range is yet being devel-
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oped. There are indications that the 700 n.m. 
missile has contributed to the development 
of other missiles, but the exact nature of this 
contribution cannot be determined. 

10. We estimate tha t this missile system Is 
operational and in production in the USSR, 
and t h a t it probably has the following char
acteristics: ' 

u s Designation . . . . SHYSTER—SS-t 
IOC Date' 1956 
Maximum Range . . . 700 n jn. 
Length. 68 feet 
Diameter Approximately S feet 
Propulsion Single thrust chamber, jet 

vane controlled (no ver
niers) , approximately 90,000 
lbs. thrust, liquid oxygen/ 
kerosene, two step thrust 
cutoff. 

Configuration/ Single stage ballistic. Integral 
Structure tankage. 

Guidance 1958-1958 radlo/lnertlal, 1S58-
1960, all Inertial (retrofit 
optional). 

Accuracy 1-2 n.m. CEP at 700 n.m. 
under average operational 
conditions. 

Maximum Warhead Approximately 3,000 lbs., in a 
Weight separating nosecone. 

Ground Environment Road Mobile 

1,100 Nautical Mile Ballistic Missile 
System (SS-5) 

3 a missUe of 
aDout 1,100 n.m. maximimi range has been 
vmder test a t • Kapustin Yar for over two 
years; since mid-1957 more than 40 such mls
sUes have been test fired. There have been 
periods of high firing ra te as weU as periods 
of inactivity, the lat ter Including one as long 
as nine mon ths . ^ ] 

3 t h e 1,100 n.m. mlssUe could have become 
operational In late 1958 or early 1959, al
though no operational sites or units have been 
Identified. 

12.C 

•For estimates o( reliability and reaction times 
under various conditions for this and other 
systems discussed herein, see Annexes A and B. 

'Date at which one or more missiles could have 
been placed In the hands of trained personnel 
in one operational unit. 

3 There are in
dications of inertial components, of engtae 
burning time, and of four combustion cham
bers In the engine. Like the V-2 and the 700 
n.m. missUe, this engine shuts down In two 
steps. J e t vanes are probably \ised for mis
sUe stabilization and control. We no longer 
beUeve t h a t the 1,100 n.m. missUe is essen-
tlaiUy a modified 700 nsa . missUe, although i t 
would be in keeping with Soviet practice for 
this system to make maximum usage of 
proven components and designs from other 
programs. 

13. On the basis of aU avaUable evidence, we 
estimate t h a t t he 1,100 n.m. system is opera
tional a n d In production in the tfSSR, and 
tha t it p robably has the foUoWlng charac
teristics: 

u s Designation SS-5 
IOC Date I.ate 19S8 or early 1959 
Maximum Range . . . 1,100 njn. 
Propulsion Four combustion chambers, 

liquid oxygen/kerosene, two 
step tluust cutoff, let vane 
stabilization and control. 

Configuration Single stage ballistic 
Guidance Radlo/lnertlal or all Inertial 
Accuracy 2 njn. (SP at 1,100 njn. under 

average operational condi
tions. 

Maximum Warhead Approximately 3,000 lbs., in a 
Weight separating nosecone^ 

Ground Environment Road and/or raU mobile. 

Intermediate Missile Systems of Longer Range 

14. Assuming deployment within Soviet ter
ritory, 700 n.m. and 1,100 n jn . missUes are 
capable of reaching a large majority of (Critical 
targets tn Eurasia and its periphery. I t is 
possible t h a t the USSR Intends a t a later date 
to develop a ballistic mIssUe system with 
maximum range of about 1,500 to 2,500 n.m. 
to supplement existing target coverage and to 
permit deployment In more secure areas. In 
1949, fairly early In the USSR's baUlstlc mis
sUe program, the Soviets instructed (German 
mIssUe specialists to make design studies on 
missUes with ranges as great as 1,600 n.m. 
We know of no further developmental work 
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on such missiles, and we do not beUeve there 
have been any test firings or preparations for 
firings to intermediate ranges of greater than 
1,100 n.m. We conclude that an Intermedi
ate missUe of longer range has had a fairly 
low priority. In any case, the initiation of 
test firings would probably precede first opera
tional capability by 18 months to two years. 

Intercontinentol Ballistic Missile System (SS-6) 

15. In our most recent estimate on Soviet de
velopment of ICBMs (NIE 11-4-58, para
graphs 125 and 126), we considered it prob
able that the USSR would achieve an initial 
operational capablUty with 10 prototype 
ICBMs at some time during the year 1959. 
We also held It to be possible, although un
likely, that a limited capabUIty with compara
tively unproven ICBMs might have been es
tablished in 1958. These conclusions rested 
on a variety of factors, including the esti
mated very high priority the USSR placed on 
achieving an ICBM capability for both polit
ical and military purposes, the estimated will
ingness of Soviet planners to accept consider
able risks in initiating ICBM production and 
deployment, and the avaUable evidence on 
Soviet test firings and capabUities in ballistic 
missile development. 

16. We now have considerable additional 
knowledge of the ICBM test firing-program, 

c 
_J This evidence shows that 

during 1959 the test program has proceeded in 
an orderly maimer which we beUeve is effec
tively testing a complete ICBM system. There 
is good evidence that from the beginning of 
the test firing program in 1957 untU the pres
ent there have been weU over a dozen ICBM 
test firings, a high percentage of which have 
been successful In traveling from the Tyura 
Tam rangehead over a distance of approxi
mately 3,500 n.m. to the terminal end of the 
range In the Kamchatka Peninsula area. In 
the test program, since Its Inception in Au
gust 1957, we have observed periods of launch
ing activity and Inactivity, but the evidence 
is not sufficient to determine whether this was 

due to a setback In the program. Reanalysis 
of test firing patterns for both ICBM and 
shorter range missUe systems leads us to be
lieve that this periodicity of test firing activity 
is the Soviet method of conducting an orderly 
program. In any event, both the rate and 
number of ICBM test firings are lower than 
we had expected by this time. 

17. Operational Capability Dates. Consider
ing aU the evidence, we believe it is now well 
established that the USSR is not engaged in a 
"crash" program for ICBM development. We 
therefore believe It extremely unlikely that 
an initial operational capabUity (IOC) was 
established early in the program with proto
type missiles or with missUes of very doubtful 
performance cliaracteristics. 

18. On the other hand, we sturconsider It a 
logical course of action for the USSR to ac
quire a substantial ICBM capabUity at the 
earUest reasonable date. (The IOC for the 
ICBM marlts the beginning of the planned 
buUdup in operational capabUities and repre
sents the date when the weapon system could 
be counted on to accomplish Unoited tasks In 
the event of war.) The hard evidence at 
hand does not establish whether or not series 
production of ICBMs has actually begun, nor 
does it confirm the existence of operational 
laimching faculties. However, lOirushchev's 
statements of the winter of 1958-1959 regard
ing the establishment of ICBM series produc
tion are consistent with a logical decision to 
tool up for series production and to begin 
preparation of operational units and faculties 
before all technical aspects of the system had 
been fuUy demonstrated. Considering that 
production lead times are probably on the 
order of 12-18 months, we believe the USSR 
has had sufficient time to begin turning out 
series produced missUes. 

19. In light of all the evidence, we tielieve that 
a Soviet IOC with a few—say, 10—series pro
duced ICBMs is at least Imminent, if in fact 
it has not already occurred. The evidence is 
insufficient, however, to support a precise es
timate of IOC date. We believe that for 
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planning purposes it should be considered 
that by 1 January 1960 it will have occurred.* 

20. The rate of operational buildup subse
quent to IOC date would depend not only on 
ti\e priority assigned, but also to a great de
gree on the plarmed force level. This wUl be 
discussed in the forthcomhig NIE 11-8-59, 
"Soviet CapabUities for Strategic Attack 
Through Mld-1964." 

21. I C B M Performance Characteristics. 
There is no direct information on the con
figuration of the Soviet ICBM and no con
clusive Intelligence regarding IC!BM compo
nent testing, although Soriet statements in
dicate a positive relationship between the 
ICBM, space vehicles, and proven miUtary 
hardware. Analysis of possible vehicles used 
in Sputnik C 3 indi
cates that the ICBM could be a one and one-
half or paraUel stage configuration but is 
probably not tandem. At this time we do not 
believe there is sufficient evidence to permit 
selection of a single most probable ICBM con
figuration. 

22. r 

3 Variations in the 
performance of Soviet ICBMs and space vei 
hides could be accounted for by modifications 
of one basic type of vehicle to accomplish spe
cific purposes. It Is also possible that some 
or all of the space vehicles do not specifically 
represent the basic ICBM, but were special 
purpose vehicles. WhUe we caimot firmly re
late any of these vehicles to the ICBM, the 
energy they required can be correlated to 

The Assistant to the Secretary of Defense, Special 
Operations; the Director for Intelligence, The 
Joint Staff; the Assistant Cblet ot Staff for In
telligence, Department of the Army; and the 
Assistant Chief of Naval Operations for Intelli
gence, Department of the Navy, believe that. In 
view of the orderly conduct of Uic Soviet ICBM 
test program (paragraph 16), as opposed to a 
"crash" program (paragraph 17), and In view of 
the fact that both the rate and number of ICBM 
firings, C 3 »re lower 
than the intelligence community expected by 
this time (paragraph 16), the IOC wlU probably 
occur In the first half of 1960, with a possibility 
of Its occurring in the latter part of 1959. 

alternative ICBM warhead weights. An 
ICBM of a size sufficient to orbit Sputnilu i 
and II would have a gross takeoff weight of 
about 350,000 pounds and could carry a war
head of 2,000-3,000 pounds in a heat-sink 
nosecone. An ICBM of a size sufficient to 
propel Sputnik III or Lunik would have a 
gross takeoff weight of about 500,000 pounds 
and could carry a warhead of 5,000-6,000 
pounds. (^ 

23. While the evidence is not conclusive and 
we cannot eliminate the posslbUity of a 
lighter warhead, we beUeve the current Soviet 
ICBM is probably capable of deliveilng a war
head of about 6,000 pounds to a range of about 
5,500 n.m. with a heat-sink nosecone config
uration. A reduction in warhead weight 
from that used to 5,500 n.m. woiUd permit 
an increase in range. For example, a range 
of about 7,500 n.m. could be achieved with a 
warhead of about 3,000 pounds with the same 
nosecone configuration. Since there is no 
firm evidence on whether' the Soviet ICBM 
employs a heat-sink or ablative type nose
cone, it must be noted that the ablative type 
would permit an even heavier warhead or ex
tended range. Although we beUeve them to 
be within Soviet capabiUUes,. neither radar 
camouflage of nosecone nor decoys have been 
detected in IC!BM test firings to date. 

24. We estimate ICBM guidance at IOC date 
to be a combination of radar track/radio com-
mand/inertial, although an aU Inertial system 
is possible (see paragraph 25). Soviet "state 
of the art" in precision radars, gyros and ac-
celerometers leads us to estimate a theoreti
cal CEP of about 3 n.m. at IOC at 5,500 n.m. 
range. Under operational conditions the the
oretical CEP WiU be degraded by numerous 
factors, such as geodetic errors, insufficiently 
known weather and wind conditions In the 
target area, the inabiUty of equipment to re
main at peaked effectiveness for prolonged 
periods, variations in the tolerances of com
ponents, inexperienced personnel (especially 
at IOC and at new sites) and the pressure of 
combat conditions on the personnel. The 
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amount of degradation which would be intro
duced by such factors is unknown, but we 
estimate that CEP under operational condi
tions would be no greater than 5 n.m. at 
IOC date. 

25. The guidance system and other factors 
would be Improved so that under operational 
conditions a CEP of 3 n.m. In 1963 and 2 n.m. 
in 1966 is estimated as feasible. We have no 
knowledge as to Soviet Intentions to retrofit 
Inertial -systems into ICBMs fabricated prior 
to operational adoption of an aU inertial sys
tem, which could probably occur in the pe
riod 1960-1962. 

26. Available evidence does not support the 
testing of more than one basic type of ICBM 
at Tyura Tam—the possible variations in 
range and warhead weight discussed In para
graph 23 could be accomplished with one 
basic missile.' Likewise, there Is no evidence 
to indicate development of a second genera
tion ICBM to replace that now I>eing tested. 
If developed and tested in the future, such 
a missile would probably be designed to over
come certain operational difficulties and to 
permit simplified logistics. It might there
fore be considerably smaller than the current 

• The AssUUnt Chief of Staff, IntelUgence, USAF 
believes that the ICBM currently undergoing 
tests at Tyura Tam Is a follow-on weapon. A 
possible correlation of 700/1,100 njn: missile tests 
at the Kapustin Tar missile test center and 
ICBM/space vehicle firings at Tyura Tam can 
be made. Chronologically the 700 n.m. missile 
firings, the early Soviet space launchings (Sput
nik I and n) , and the successful ICBM firings 
from August 1957 to May 1958, could be related 
to the objective of developing an ICBM with a 
gross weight of approximately 350,000 pounds, 
carrying a 2,000 pound warhead to a range of 
5,500 n.m. A similar chronological correlation 
emerges from analysis of the test firings of the 
I.IOO n.m. missile, the later Soviet space ventures 
(Sputnik r u and Lunik) and the most recent 
run of successful ICBM test firings (January 1959 
to date). If the initial success of the ICBM 
were derived from extensive 700 njn. subsystem 
testing and experience gained from Sputniks I 
and II, the similar pattern of activity with re
spect to Kapustin Yar test firings of the 1,100 n.m. 
mIssUe, SputiUk lEC, Lunik, and the most recent 
successful run of ICBM firings would suggest a 
follow-on B&D program of a missile designed for 
greater warhead weight and accuracy. 

system, talcing advantage of improvements 
in the technology of construction, component 
design, warhead efficiency, fuels, and guid
ance. 

27. ICBM Ground Environment. There is no 
firm evidence to indicate the Soviet concept 
of ICBM deployment or the nature of opera
tional launching sites. From other baUistlc 
missUe systems It appears that mobUlty is a 
basic Soviet design consideration. The size, 
weight, complexity and mission of the ICBM, 
however, bring new factors to bear on latmch-
ing system and site parameters. 

28. As opposed to the advantages of hard or 
soft fixed site systems, a mobile system can 
reduce vulnerabUity by making site location 
and identification more difficult. E^minat-
Ing road mobile systems as being infeasible for 
the Soviet ICBM, we believe a rail mobile sys
tem, using special railroad rolling stock and 
presurveyed and preconstructed sites, to have 
certain advantages and disadvantages. So 
long as a multipUclty of sites existed, a raU 
mobile system would Increase fiexibUity, de
crease vulnerabiUty and reduce the opportu
nity for enemy knowledge of occupied sites. 
On the other hand, missile system reUabiUty 

.•might be reduced and sizable special trains 
would be required. The number and type of 
cars would depend on the size and configura
tion of the mIssUe and the amount of fixed 
equipihent instaUed at each of the prepared 
sites. The permanent Installation at the 
launching site In such a raU system could be 
no more than a concrete slab on a special 
spur, but might include other facilities such 
as a small liquid oxygpn facility, missile check
out buUdhig, missUe erecting equipment, etc. 

29. The available evidence suggests that the 
Soviet ICBM could be raU mobile; it is insuffi
cient to establish whether the system as a 
whole wUl consist of rail mobile units, fixed 
installations, or a combination of the two. 
Whatever ground environment is selected, 
however, the Soviet rsdl network wiU play 
a central role in the operational deployment 
and logistic support of the ICBM system. 

30. ICBM System Summary. In summary, 
we estimate that an ICBM is probably now in 
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series production In the USSR, and that an 
IOC with a few—say, 10—series produced mls
sUes Is at least Imminent. Probable charac
teristics of the system are estimated as fol
lows: 
u s Designation SS-6 
IOC Date See Paragraph 19 
Maximum Range ... 5,500 run. with 6,000 lb. war

head 
Propulsion Liquid oxygen/kerosene, sin

gle-step final stage shutoff, 
and Uaee verniers. 

configuration One and one-half or parallel 
staging 

Guidance Probably radar track/radio 
command/lnertlaL All in
ertial could probably be 
avaUable In 1960-1962. 

Accuracy CJEP not greater than S n.m. 
at 5,500 njn. under average 
operational condltlotus at 
IOC date; Improvable to 
3 njn. in 1963 and 2 njn. In 
1966. 

Maximum Warhead Probably 6,000 lbs. at 5,500 
Weight njn. range 

Ground Environment RaU mobile and/or fixed In
stallations 

SUBMARINE-LAUNCHED MISSILE SYSTEMS 

31. There is little evidence of research and 
development associated with specific mIssUe 
systems for Soviet naval appUcatton, although 
there have been sporadic reports of possible 
launchings of missUes or rockets in the vari
ous Soviet fleet areas. ' C 

3 
32. Since 1955 there have been sightings of 
"W" class and smaller submarines with cap
sules and/or launcher-like structures on their 
decks. These included an exceUent sighting 
in Leningrad in 1956 of a submarine with 
a capsule and launching ramp. It is prob

able that a few "W" class submarines have 
been converted to carry subsonic cruise type 
missiles having a maximum operational range 
of 150-200 n.m. and a low altitude cruise 
capablUty. Some smaUer submarines have 
possibly been converted as weU. Two such 
missUes can be carried in a deck capsule and 
launched from a ramp. Characteristics of 
the system are approximately as foUows: 

u s Designation 
HXJDate 

mlssUes 
Number per sub

marine 
Launching condition 
Guidance 

Accuracy 

Maximum Warhead 
Weight 

SS-7 
1955-1956 
150-200 njn. 

2 

Surfaced 
Programmed with doppler 

assist, possibly with homing 
2-1 lun. CBP under opera

tional conditions; 150-500 
feet with homing. 

ifiOO lb. 

33. Since 1956 there have been a few sightings 
and photographs of "Z" class submarines 
with greatly eiUarged sails. Since 1958, three 
such submarines have been observed with 
two dome-shaped covers In the after portion 
of the enlarged saU. These submarines may 
have been modified for carrying and launch
ing ballistic mlssUes. If so, an initial opera
tional capabUity with at least three sub
marines has e^dsted since tiUd-1958. SmaU 
numtiers of modified "Z" class submarUies are-
now in t>oth the Northern and Pacific Fleet 
areas. Such submarUies could carry two 
missUes each, but could probably launch them 
only whUe fuUy surfaced. The mIssUe might 
have a range of about 200 n.m., a warhead 
weighing about 1,000 pounds, and a CEP 
under average operational conditions of 2-4 
n.m. at maximum range. 

34. There is inconclusive evidence that the 
Soviets are developing an advanced sub
marine/ballistic mIssUe system. None of the 
small amount of evidence avaUable concerns 
development of an associated mIssUe Itself. 
Based mainly on estimated Soviet require
ments and technical capabUities, we believe 
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the USSR wlU probably develop a subma- Number per sub- 6-13 
rhie/baUlstic missUe system having the fol- La"*^y„g condition submerged or surfaced 
lowing characteristics: PropeUant Solid or storable liquid 

Guidance AU Inertial 
US Designation SS-9 Accuracy 2-4 njn, CEP under opera-
lOC Date 1961-1963 tional conditions 
Maximum range of SQO-1,000 njn. Maximum Warhead About 1,000 pounds 

missiles Weight 
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ANNEX A 

ESTIMATED MISSILE RELIABILITIES 

For several years after an IOC, the reUabUity of a mIssUe system will probably Improve, 
and then level off. Although we have little information on which to base an estimate of the 
operational rellabUity of Soviet missUes, the foUowlng are considered reasonable estimates. 

n s DESIGNATION 

SS-4 
SS-5 at IOC 

IOC plus 3 yrs 
SS-6 at IOC 

IOC plus 3 yrs 
SS-7 
S&-9 at IOC 

IOC plus 3 yrs 

IN-COMMISSION 
RATE • 

85 
75 
85 
70 
SO 

Not applicable* 

NotappUcable ' 

RELIABILITY 
O n l aunche r ' 

90 
85 
95 
80 
90 
80 
80 
90 

in f l igh t* 
80 
75 
80 
50 
75 
75 
60 
75 

* Percentage of national operational Inventory considered "good enough to try" 
to launch at any given time. 

'Percentage of those mlssUes In operational'units considered "good enough to 
try" to launch that wlU actuaUy get off the launcher when fired. 

' Percentage of those missiles that get off the launcher that will actually reach 
the vicinify ot the target, l.e., perform within the designed specifications ot the 
mlssUe system. 

' I n these categories, only those mlssUes considered "good enough to try" to 
launch will be loaded on submarines. 
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ANNEX B 

ESTI/MTED REAaiON TIMES 

The reaction tUnes of Soviet mlssUe units 
would vary according to the type of mlssUe, 
the location (on or off site), and degree of 
alert. In the absence of information we con
sider the foUowlng are reasonable estimates: 
Reaction Times, Ground-launcfied Systems 

a. For units in transit at the time of alert, 
the foUowlng times are estimated for the 
laimching of the first missUe after the uiUt 
has arrived at the prepared launching site: 

SS-4—SS-5 2-4 hours 
SS-6 4-12 hours 

b. The foUowlng reaction times are esti
mated for the SS-4 through SS-6 when the 
missUe unit is In place at a launching site 
under the alert condition indicated: 

Case I —Crews on routine standby, elec
trical equipment cold, missiles 
not fueled but could have been 
checked out recently. 
Reaction time 2-4 hours 

Case II —Crews on alert, electrical equip
ment wanned up, missiles not 
fueled. 
Reaction time lS-30 minutes 

Case in—CJrews on alert, electrical equip
ment warmed up, mlssUes fueled 
and- occasIonaUy topped. This 
ready-to-flre condition probably 
could not be maintained for more 
than 10-15 hours, 
fieactton time S-IS minutes 

Naval Systems—^While on station the reaction 
time for shipboard surface-to-surface missUes 
would be short. We estimate-about IS minutes 
for a submarine that must launch surfaced 
(SS-7), with an additional 7 minutes to 
launch a second missUe, about IS minutes 
or less for a submarine that can launch sub
merged (SS-9). 

-TOP—BBORBT 10 

135 



21. 

,,.SEGRE¥-' 

I?o. 1391/64 

CENTRAL INTELLIGENCE AGENCY 

la JUNE 1964 

MEMORANOlHiI 

SUBJECT: The Soviet Reconnaissance Satellite 
Program 

A Soviet military reconnaissance satellite pro
gram appears to be well under way with possibly as 
many as 12 flights since 1962, The program uses re
coverable vehicles launched fggg Tyurataia under the 
•antle of the Cosmos series. 

le program is expens-iTe, possibly cost-
la^ as much as 500 to 700 mi-Ilion dollars so far, 
and places added demands^n resources available for 
Soviex space progî ams'I A requirement for precise 
targering informat'ion on US targets, not obtainable 
through oth^er^ollection means,, seems to be the 
primary reason for the program. Also, Soviet col
lection of other military intelligence on the US 
coirld be usefully supplemented by satellite photog
raphy]] Khrushchev's open acknowledgments of the 
program have been aimed at stopping..U-2 flights 
over Chiba, but also imply a desire for a tacit under
standing on reconnaissance satellites. The existence 
of the Soviet program tends to reduce the likelihood 
of a Soviet attempt to attack a US satellite. 

1. We have concluded that the Soviet military 
reconnaissance satellite program may have involved 
as many as 12 flights since 1962. The evidence is 
convincing that these were military reconnaissance 
satellites, although they nay have had additional 
missions. Their launch times and orbits were ideally 

Prepared jointly by the Directorate of Science and 
Technology and the Directorate of Intelligence. 
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suited for reconnaissance coverage of the US 
during daylight hours, the payload was recovered, 
they were earth oriented and stabilized within 
the requirements of a sophisticated camera sys
tem, and telemetry from them reflected payload 
activity like that of a reconnaissance photo
graphic payload. 

2, A study of thejTsJCosmos satellites 
successfully launched from Tyuratam between(26 
.April 1962 and 10 June lOeJJleads us to believe 
that four of them were military reconnaissance 
satellites, [eight others probably were, and four 
probably were not^ 

4. Moscow has held that the purpose of the 
Cosmos series, which began in March 1962, was to 
collect scientific data. It became clear, however, 
that different types of vehicles were being launched 
from two different rangeheads, Kapustin Yar and 
Tyuratam,and the characteristics of the 14 satellites 
successfully orbited from Kapustin Yar rule out a 
reconnaissance mission. 

5. The S61 successful Cosmos operations from 
Tyuratam which "we have examined are believed to_ 
have usedf"^ 

were recovered in the Soviet Unipn-'three to ten 
days after launching. The most recent in the se
ries. Cosmos 32, had an inclination of 51 degrees 
to the equator, wiiile all-'previous Tyuratam Cosmos 
satellites had inclinations of 65 degrees. This 
change suggests....-th'at the Soviets are improving 
their reconnaissance program because the inclina
tion jif-'Cosmos 32 permitted greater coverage of 
the jfs each day7~l 
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6. The ser ies Launched from Tyuratam may have 
had |o,ther miss ion^^^^ |ddi t io^^^photop:aPblc r e 
connaissance. 

7. We have identified 
sattflli-tegf 
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h. Sov ie t s t a t emen t s : Khrushchev himself 
has allud'eo to Soviet s a t e l l i t e reconnaissance 
on s e v e r a l o c c a s i o n s . In 1963, he t o l d Belgian 
Foreign M i n i s t e r Spaak t h a t the Sov ie t s were en
gaged in photographing the United S t a t e s and t h a t 
he could produce the photographs to prove i t 
Former Sena to r Benton a l so quoted Khrushchev as 
say ing , du r ing t h e i r recen t meeting in Moscow, 
t ha t Sovie t space cameras have filmed US m i l i 
t a r y i n s t a l l a t i o n s . 

8 . If we a r e c o r r e c t in concluding t h a t most of 
t he Cosmos s a t e l l i t e s launched from Tyuratam have a 
reconna i ssance mis s ion , i t would seem t h a t .Moscow i s 
devot ing a s u b s t a n t i a l share of i t s space eJLfort t o 
t he c o l l e c t i o n of m i l i t a r y i n t e l l i g e n c e . ^According 
t o p re l imina ry e s t i m a t e s based on the costs^of- US 
s c i e n t i f i c s a t e l l i t e s , the cos t of T^rarani Cosmos 
ope ra t i ons t o d a t e may have amoun.ted'^o the equ iva len t 
of about 700 m i l l i o n to one^br l l ion d o l l a r s , roughly 
20 percent of t o t a l expendi tures es t imated for a l l ob-
.served Soviet soace ' ^ rog rams . As a rough p ropor t ion of 
t h i s es t imate-r^tbe c o s t s of a m i l i t a r y reconnaissance 
program-^.-ncluding the 12 s a t e l l i t e s launched so f a r 
wouia^be on the o rde r of 500 to 700 m i l l i o n d o l l a r s , i 
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9. Also important is the additional strain 
imposed on the human and material resources avail
able for Soviet space programs by the demands of a 
reconnaissance program. 

10. We believe that the USSR has made this 
large investinent primarily for missile targeting 
purposes. Strategic missile systems require pre
cise information on the geodetic r-e-lationship of 
the target to the launch poiat-j^articularly in 
the case of hardened targets. The precise target
ing information needed^n the hundreds of targets 
in the US is oaly^-obtainable by satellite photog-
!rat ' ^ ^ 

11. Despite the USSR's comparatively easy / ; 
access to much information on m i l i t a r y weapons-'' 
and i n s t a l l a t i o n s in the US i t has requirements 
for m i l i t a r y reconnaissance s a t e l l i t e s beyond 
those for t a r g e t i n g data . / ' 
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12. In view of Soviet activity in the recon
naissance satellite field, Moscow may be more tol
erant of similar US programs than it has been in 
the past. Khrushchev's recent open acknowledgment 
of both US and Soviet efforts tends to bear this 
out. Although his immediate objective in these re
marks has been to secure a cessation of U-2 flights 
over Cuba, they suggest a desire on his part for a 
tacit understanding with the US on reconnaissance 
satellites. 

13. We believe that the Soviets intend to 
veloo an antlsatellite capability 

In our view, however, the exist
ence of a Soviet reconnaissance satellite program 
tends to reduce the likelihood of a Soviet attempt 
to deai-roy' or neutralize a US satelliteT? 
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TOP SECRET 

APFROVeFeeELEASE 
m HESTORiCAL-REyi EW PROGR/lilf 

SOVIET CAPABILITIES 
FOR STRATEGIC A H A C K 

THE PROBLEM 

To estimate probable trends in the strength and deployment of Soviet 
forces for strategic attack and in Soviet capabilities for such attack 
through mid-1970, 

SCOPE NOTE 

This estimate covers those Soviet military forces which are suitable 
for strategic attack. Other major aspects of the Soviet military strength 
are treated in separate estimates on air and missile defense, on theater 
forces, on the nuclear program, and on the space program. Trends in 
the USSR's overall military posture and in Soviet militaiy policy are 
examined in an annual estimate, the next issuance of which will be in 
die first quarter of 1965. 

SUMMARY AND CONCLUSIONS 

A. Major changes in Soviet programs for the development of sbrate-
gic attack forces have be(X)me apparent during the past year. In 
1962-1963, certain ICBM and ballistic missile submarine programs 
came to an end, and a pause ensued in the growth of these forces. At 
the same time, the pace of ICBM research and development incareased 
markedly. More recently, die USSR has resumed ICBM deployment 
in a new and improved <»nfiguration, and the probable advent of a new 
submairine which we believe is designed to carry ballistic missiles prob
ably marks the start of yet another deployment program. (Para. 1) 

B. Soviet military policy in recsent years has been to build up 
strategic offensive and defensive capabiUties, maintain and improve 
large general prupose forces, and pursue research and development 
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programs in advanced weapons. In our view, the primary concern 
of Soviet military policy for the next several years will continue to be 
the strengthening of the USSR's strategic deterrent. The evidence 
to date does not indicate that Soviet deployment programs are directed 
toward a rapid numerical buildup. We do not believe that the USSR 
aims at matching the US in niunbers of intercontinental delivery ve
hicles. Recognition that the US would detect and match or overmatch 
such an effort, together with economic constraints, appears to have 
ruled out this option. (Paras. 2-4) 

C. A stress on qualitative factors suggests that the Soviets see 
technological advance in weapons as a means by which they can im
prove their strategic position relative to the West. In the ICBM force, 
for example, major -quahtative improvements currendy being achieved 
include hardening and dispersal (which will sharply increase the num
ber of aiming points), as well as better acciu'acy and larger payloads. 
(Pare*. 4-5) 

D. By the end of thedec»de, Soviet intercontinental attack capabil
ities wiQ rest primarily upon an ICBM force of some hundreds of 
laimchers, supplemented by a sizable missile-submarine fleet and a 
large but reduced bomber force. These forces will represent a marked 
improvement in Soviet retaliatory capability and a considerable 
strengthening of the Soviet deterrent. In the light of current and 
progranimed US military capabilities, however, we do not believe that 
the Soviets will expect to achieve, within the period of this estimate, 
strategic attack capabilities which would make rational the deliberate 
initiation of general vcar. (Para. S) 

The ICBM Program 

E. Major developments since mid-1963 include a proliferation of 
test facilities at Tyuratam, flight-testing of two third-generation ICBM 
systems (the SS-9 and SS-10), and the beginning of construction of 
hard, single-silo ICBM launchers, probably for one or both of the 
new systems. The deployment of second-generation ICBMs has 
probably ceased, and a pause between the second- and third-genera
tion programs has slowed deployment. We believe that the Soviets 
now have about 200 operational ICBM launchers, and that the total 
number of operational laimchers in mid-1965 will approximate the low 
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side of the 250-350 range previously estimated. These figures do not 
include R&D launchers at Tyirratam.' (Paras. 6-8, 10-18, 31) 

F. Research and development on third-generation systems has been 
generally successful. The SS-9 system appears to be an outgrowth 
of the SS-7 with improved accuracy and a larger payload. . We have 
little information on the ciharacteristics of the SS-10. Both new sys
tems could enter service in 1965. We believe that work is vmderway 
on still other ICBM systems, which we caimot as yet identify. We 
continue to believe that the Soviets are developing a very large ICBM, 
capable of delivering f 1 We estimate that it could enter 
service in the period mid-1966 to mid-1967. In addition, the Soviets 
might be developing a new, small ICBM employing improved pro-
pellants. If they are, it could become operational as early as 1967. 
(Paras. 19-26) 

G. The Soviets are now emphasizing deployrtient of single-silo 
hard launchers for ICBMs, and we expect this emphasis to continue. 
We expect third-generation deployment to include the expansion of 
both second-generation complexes and die initiation of additional new 
complexes. (Paras. 9, 27) 

H. The growth of the Soviet ICBM force over the next several 
years will be influenced by a number of factors. In economic terms, 
the program must compete for funds with other military and space 
activities and with the civilian economy. In the technical field, we 
believe that research and development is proceeding on additional, 
follow-on ICBM systems, and we doubt that with these in the offing 
the USSR wiU fix upon any one or even two existing systems for urgent 
deployment on a large scale. We are also mindful that the inter
ruptions that marked second-generation deployment programs may 
recur. In strategic terms, the Soviets evidently judge that an ICBM 
force in the hundreds of launchers, together vnth their other strategic 
forces, provides a deterrent. On the basis of the evidence now avail
able, to us, we do not believe that they are attempting to deploy a 
force capable of a first-strike which would reduce the effects of US 

'Tiie Assistant Chief of Staff, Intelligence, USAF, consider the estimate of Ihe num-
hers of launcheis operational now and expected in mid-1965 is too low. He estimates 
that the Soviets now have alx>ut 24.0 operational launchers, including about 20 at Tyuratam 
and a 10 percent allowance for unlocated launchers. He believes the total number in mid-
1965 will be between 275 and 325. See his footnote, page II , para. 10. 
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retaliation to an acceptable level.' At the same time, we expect them 
to continue a vigorous R6dD effort in the hope of achieving important 
technological advances, in both the offensive and defensive fields, 
which would alter the present strategic relationship in a major way. 
(Para. 30) 

I. We estimate a Soviet ICBM force of 400-700 operational 
launchers for mid-1970; in our previous estimate, we projected this 
force level for inid-1969. By nud-1970, we believe that the force will 
include most or all of the launchers now deployed, some 125-200 
single-silo SS-9/10 launchers, and 10-20 launchers for very large 
ICBMs. We believe that the attainment of as many as 700 operational 
laimchers by mid-1970 would be likely only if the Soviets begin de
ploying a new, small ICBM at a rapid rate about 1967. The Soviet 
ICBM force which we estimate for mid-1970 will represent a sub
stantial increase in numbers and deliverable miegatonnage. Further, 
the trend to single silos will increase the number of aiming points 
represented by individual launch sites from about 100 at present to 
some 300-575 in mid-1970, the bulk of diem hard. This will greatly 
improve t te survivability, and hence the retaliatory capability, of the 
force.' (Paras. 32-37) 

J. In the past few years the Soviets have improved the readiness 
and reaction time of their ICBM force. Our evidence now indicates 
that from the normal state of readiness, the Soft sites whidi constitute 
the bulk of the present force would require 1-3 hours to fire. Hard 
sites would require about half an hour or less. A higher state of alert 
(i.e., 5-15 minutes to fire) can be maintained at most soft sites for 
a number of hours and at most hard sites for days. (Paras. 38—40) 

K. There is ample evidence that the Soviets designed their soft 
ICBM systems to have a refire capabiUty. We have re-examined the 

'The Assistant Chief of Staff, Intelligence, USAF, considers that the Soviets may already 
have directed their intensive mliitaiy R&D effort toward achievement of an effective first, 
strike counter-force capabili^ before the close of this decade. Considering the length of 
time covered by this estimate and the numljer of unknowns involved, he believes this is a 
possibility which should not be disregarded. 

'The Assistant Chief of Staff, Intelligence, USAF, considers the ICBM force by mid-1970 
could range from approxlniateiy 600 to as high as 900 operational launchers depending on 
whetiwr a new, smalt, «asUy deployed system is introduced. (See his footnote to table on 
page 18.) An ICBM force of diis size would increase the number of aiming points repre
sented by individual launch sites to approximately 400-700 in mid-1970. 
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factors likely to affect refire time, and conclude that it would require 
litde longer to fire the second missile than the first. Our present 
estimate of refire time is 2-4 hours, considerably less than previously 
estimated. We beheve that, on the average, two or more missiles are 
provided per soft launcher for initial firing, refire, and maintenance 
spares. We believe .that hard ICBM sites do not have a refire ca
pability. (Paras. 41-43) 

L. We have litde evidence on the hardness of Soviet ICBM sites. 
Given the many uncertainties in this area, only a very tenuous estimate 
can be made, but our best judgment is that Soviet hard ICBM sites 
have a hardness in the 300-600 psi range. This implies a design over
pressure in the'200-400 psi range, somewhat higher than previously 
estimated.* (Paras. 49~S0) 

M. Qualitative improvements in the force can be expected as new-
ICBM systems, enter service. Currendy operational ICBMs have 
CEPs on the order of 1-2 n.m. The SS-9 will probably have an ac
curacy of 0.5-1.0 n.m. with radio assist, or 1.0-1.5 with all-inertial 
guidance. By mid-1970, the Soviets could achieve accuracies on the 
order of 0.5 n.m..or better. The SS-9 wdll probably carry a payload 

\ J a s compared withF ~\for second-generation ICBMs. 
We do not believe that the Soviets haye yet developed penetration aids 
or multiple warheads, but they may do so in the future, particularly 
if the US deploys antimissile defenses. (Paras, i i i8) 

MRBMsantilRBMs 

N. Deployment programs for the 1,020 n.m. MRBM and the 2,200 
n.m. IRBM are now ending, and almost certainly vdll be completed 
by mid-1965. We estimate that at that time the MRBM/IRBM force 
will have a strength of about 760 operational launchers, 145 of them 
hard. The bulk of the force (about 90 percent) is deployed in west
em USSR, vfith the remainder in the southern and far eastern regions 
of the USSR. This force is capable of delivering a devastating first 
strike or a powerful retaliatory attack against targets in Eurasia, and 
can attack such areas as Greenland and Alaska as well. Some of the 

'The Assistant Chief of Staff, Intelligence, USAF, considers that, given the uncertainties 
involved, no meaningful estimate of the hardness of Soviet hard sites can be made. How. 
ever, he believes that the design overpressure of Soviet hard sites is no greater than the 
100-300 psi previously estimated. 
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MRBM/IRBM launchers are probably intended to support ground 
operations. (Paras. Sl-SS) 

O. We doubt that the Soviets will expand their MRBM/IRBM 
force during the period of this estimate. It is possible, however, that 
operational capabihties will be improved by the introduction of a new 
missile system, which probably would be deployed in single-silos. 
Such a system, employing improved propellants, could become opera
tional in the 1966-1968 period and would probably replace some of 
the soft launchers now operational. (Paras. 56-59) 

MissUe Submarine Forces 

P. The Soviets now have operational some 40-50 ballistic missile 
submarines, including 8-10 nuclear powered. Most of these sub
marines are equipped with 350 n.m. missiles and must smface to fire. 
One or two are equipped • with a new '700 n.m. submerged-launch 
missile, and others will probably be retrofitted. The USSR also has 
operational about 30 cruise-missile submarines, including 11—14 nu
clear powered. The majority are equipped with 300 n.m. missiles 
designed for low altitude attack, primarily against ships. The re
mainder carry a newer 450 n.m. version of this missile, which probably 
has an improved capabihty to attack land targets. Current Soviet 
missile submarines cany relatively few missiles: the ballistic missOe 
classes, two or three, and the- cruise missile types, up to eight. The 
entire present force has a total of 120-̂ 140 ballistic missile tubes and 
135-150 cruise-missile launchers. (Paras. 60-71) 

Q. - We believe that the Soviets have under construction a sub
marine which we estimate to be the first of a new nuclear-powered, 
ballistic missile class. We estimate that it will employ the submerged-
launch 700 n.m. missile, and have a few- more missile tubes than 
current classes. The first unit will probably become operational 
in 1965. Beyond this new class, we consider it unlikely that the 
Soviets wall develop an entirely new follow-on ballistic missile sub
marine system within the period of this estimate, although they will 
probably continue to improve existing systems. We believe that they 
will ako continue to construct cruise-missile submarines. By mid-
1970 the Soviet missile submarine force will probably number 100-
130 ships, about half of them cruise-missile submarines and about 
half ballistic. (Paras. 72-75) 
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R. In the past year, limited numbers of Soviet missile submarines 
have engaged in patrols in the open oceans. We expect a gradual 
expansion of this activity. By the end of the decade, Soviet missile 
submarines will probably be conducting regular patrols throughout the 
North Atlantic and Pacific, and possibly into the Mediterranean. 
(Para. 76) 

Long-Range Bomber Forces 

S. We have no recent evidence of major changes in the capabilities 
and structure of Soviet Long-Range Aviation (LRA). The force now 
includes some 190-220 heavy bombers and tankers and 850-900 
mediums. .It is being improved primarily through the continued in
troduction of Blinder supersonic dash medium bombers and through 
modification- of older bombers for air-to-surface missile delivery, for 
aerial refueling, and fo'r reconnaissance. Use of bqth medium and 
heavy bombers of the LRA in support of maritime operations has in
creased. (Paras. 80-86) 

T. Considering noncombat attrition factors and the requirements 
for Arctic staging and aerial refueling, we estimate that the Soviets 
could put somewhat more than 100 heavy bombers over target areas 
in the US on two-way missions. Recent trends lead us to beheve that 
medium bombers do not now figure prominently in Soviet plans for an 
initial bomber attack against North America. Nevertheless, should 
they elect to do so, we believe that at present the Soviets could put 
up to 150 Badgers over North American target areas on two-way mis
sions. We have serious doubt about how effectively the Soviets could 
launch large-scale bomber operations against North America. We 
consider it probable that initial attacks would not be simultaneous, but 
would extend over a considerable number of hours.' (Paras. 91-97) 

U. The Soviets will probably maintain sizable bomber forces, which 
will decrease gradually through attrition and retirement. Although 
continued Soviet work on advanced transports could be apphed to 
military purposes, we think it unlikely that the Soviets will bring any 
follow-on heavy bomber into operational service during the period 

* The Assistant Chief of Staff, Intelligence, USAF, considers this paragraph seriously under
estimates the manned aircraft threat to the continental US. In the event war should eventuate 
and the USSR attacks the US with nuclear weapons, he iKlieves this will be an all-out 
effort aimed at putting a maximum number of weapons on US targets. He therefore esti
mates that the number of heavy and medium bombers, including BADGERS on one-way 
missions, could exceed 500. See bis footnote on page 32. para. 94. 
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of this estimate. We beheve that Blinder medium bombers, some 
equipped with advanced air-to-surface missiles, will be introduced 
during much of the period of this estimate. By mid-1970, Long-
Range Aviation will probably include some 140-180 heavy bombers 
of present types and 300-500 mediums, mosdy Blinders.' (Paras. 
87-90) 

Space Weapons 

V. Although the USSR almost certainly is investigating the feasibil
ity of space systems for use as offensive and defensive weapons, we 
have no evidence that a program to establish an orbital bombardment 
capabihty is seriously contemplated by the Soviet leadership. We 
think that orbital weapons will not compare favorably with ICBMs 
over the next six years in terms of effectiveness, reaction time, target
ing flexibihty, vulnerability, average life, and positive controL In 
view of these considerations, the much greater cost of orbital weapon 
systems, and Soviet endorsement of the UN resolution against nuclear 
weapons in space, we beheve that the Soviets are unlikely to develop 
and deploy an orbital weapon system within the period of this esti
mate. (Paras. 98-103) 

'The Assistant Chief of Staff, Intelligence, USAF, believes the Soviets will continue to 
consider manned strategic aircraft an Important adjtlnct to their ICBM force. He estimates 
that the USSR will introduce a fbllow-Km heavy bomber. He further estimates the heavy 
bomber force will remain at about 200 or somewhat larger, depending on the timing of the 
expected follow-on bomber, and that by mid-1970 the medium bomber/tanker force will 
probably still include about 650-850 aircraft See Us footnote to table on page 31 following 
para. 90. 
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SOVIET STRATEGIC AIR 
AND MISSILE DEFENSES 

THE PROBLEM 

To estimate the capabilities and limitations of Soviet strategic air 
and missile defense forces through mid-1967, and general trends in 
these forces through 1975. 

CONCLUSIONS 

A. Confronted by powerful Westem strategic attack forces, the 
USSR is sustaining its vigorous effort to strengthen its^defenses. W§ 
believe that the Soviets are responding to those challenges to their-
security that they can now see or foresee from aircraft, ballistic mis
siles, and eardi satelUtes. (Paras. J-5) 

Air Defenses 

B. The Soviets have adiieved a formidable'capability against air
craft attacking at medium and high altitudes, but their air defense 
system probably is still susceptible to penetration by stand-off weapons 
and low-altitude tactics. The Soviets probably foresee litde reduc
tion in the bomber threat over the next ten years. To meet this 
challenge, diey are improving their vraming and control systems and 
are changing the character of their interceptor force through the 
introduction of new high-perfotmance, all-weather aircraft. In addi
tion, there are recent indications that die Soviets are now employing 
hght AAA in some areas for low-altitude defense. (Paras. 3,4, 8-19) 

C. The Soviets probably will continue to improve and to rely on 
the SA-2 as the principal SAM system. We beheve that they will 
develop an improved or new SAM system for low altitude defense; 
such a system would probably be deployed more extensively than the 
SA-3. Deployment of a long-range SAM system probably is now 
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underway in tlte northwestern USSR and probably will be extended 
to other periplieral areas and to some key urban locations in the 
interior.'= (Paras. 20-26) 

Ballistic Missile Defenses 

D. For nearly ten years, the Soviets have given high priority to 
research and development of antimissile defenses. We estimate that 
they have now begun to deploy such defenses at Moscow. These 
defenses could probably achieve some capability as early as 1967, but 
we think a more likely date for an initial operational capabihty is 
1968. We do not yet know the performance characteristics of this 
system, or how it will function. (Paras. 27-34) 

E. The Soviets will almost certainly continue with th^ir extensive 
effort to develop ballistic missile defenses to counter the increasingly 
sophisticated threat diat will be posed by US strategic missile forces. 
We cannot now estimate with confidence the scale or timing of future 
Soviet ABM deployment. We believe, however, that the Soviets will 
deploy ABM defenses for major urban-industrial areas. By 1975, 
they could deploy defenses for some 20 to 30 areas containing a quarter 
of the Soviet population and more than half of Soviet industry. 
(Paras. 36-37) 

Antisateliite Defenses 

F. The Soviets could already have developed a limited antisateliite 
capabUity based on an operational missile with a nuclear warhead and 
existing electronic capabilities. We have no evidence that they have 

* Lieutenant General Joseph F. Carroll, USAF Director, Defense Intelligence Agency, Mafor 
General John J. Davis, the Assistant Chief of Staff, Intelligence. US Aimy. and Major General 
Jack E. Thomas, Assistant Chief of Staff, Intelligence,. US Air Force, believe that the many 
uncertainties stemndng bom analysis of available evidence does not permit a confident {udg-
ment as to the speeiEc mission of the new defensive ^ t e m s tietog depla}<ed la northwest 
USSR. They adcnowledge that available evidence does support a oonduslon that the sites 
in the northwest may be intended for defense against the aerodynamic threat However, 
on balance, ootuidering all the evidence, they believe it is more likely that the systems being 
deployed at these sites are primarily for defense against ballistic missiles. 

'Rear Admiral Rufus L. Taylor, Assistant Chief of Naval Operations (Intelligence), De
partment of the Navy, and Lieutenant General Manhall S. Carter, USA. Director, Nalianal Se
curity Agency, do not concur In the degree of confidence reflected In this fudgment. Although 
they concur du t (he deployment activity is more likely a long range SAM system titan an 
ABM system, they believe that the evidence at this time Is sudi tliat a confident judgment is 
premature. 
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done so. In any event, we believe that the Soviets would prefer to 
liave a system which could track foreign satellites more accurately and 
permit the use of non-nuclear kill mechanisms. We estimate that the 
Soviets will have an operational capability with such a system within 
the next few years. We believe, however, that the Soviets would 
attack a US satellite in peacetime only if, along with a strong desire 
for secrecy, they were willing for other reasons to greatly disrupt 
East-West relations.' (Paras. 38-41) 

' Mr. Thomas L. Hughes, the Director of Intelligence and Research, Department of Stale, be
lieves that the Soviets would conclude that the adverse consequences of destroying or damag
ing US satellites in peacetime would outweigh the advantages of such an action. He therefore 
believes it highly unlikely that they would attadc US satellites in peacetime. 
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SOVIET MILITA1?Y RESEARCH 
AND DEVELOPMENT 

THE PROBLEM 

To assess the scope and nature of Soviet miUtary research and de
velopment (R&D), to estimate the types of weapon and space systems 
hkely to emerge from that effort in the next few years, and to discuss 
factors that will affect the course of Soviet military R&D over the 
longer tenn. 

CONCLUSIONS 

A. Military research and development (R&D) has been and will 
continue to be one of the highest priority undertakings in the USSR. 
The Soviets regard such an effort as imperative in order to prevent 
the US from gaining a technological advantage, to gain, if possible, 
some advantage for themselves, and to strengthen the tedmological 
base of Soviet power. Most Soviet military R&D is directed toward 
the quahtative improvement of existing kinds of we^on systems, but 
we beheve that much is also devoted to the investigation of a broad 
range of new and advanced technologies having potential mihtary 
applications. 

B. With the rapid technological advance of the postwar era, there 
has been a great expansion in the funds, personnel, and facilities de
voted to military R&D and the space program. We estimate that 
between 1950 and 1966 expenditures for these purposes increased ten
fold. It is impossible to make a precise comparison of US and Soviet 
expenditures; our analysis suggests that if Soviet military R&D and 
space programs at their present levels were purchased in the US, they 
would generate an approximate annual expenditure more than three-
fourths the amount of US outlays for the same purposes. And the 
Soviet effort rests on a considerably smaUer economic base. 
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C. Soviet advanced research in fields apphcable to mihtary de
velopments is probably now about equal to that of the West Despite 
excellent dieoretical work, however, Soviet military hardware fre

quent ly has not reflected the most advanced state-of-the-art in the 
USSR. In large part, this can be attributed to a conservative JKign 
philosophy which emphasizes proven technology-^ind .favors rugged, 
relatively simple equipment. In part, however, this Soviet choice 
may have been forced by deficiencies in manufacturing and fabrication 
techniques. Soviet production technology generally lags behind that 
of the US, although the Soviets are taking steps to correct these 
deficiencies. 

D. It is ahnost certain that the Soviets have some type of R&D 
underway in every important field of mihtary technology. Stringent 
Soviet security practices normally prevent us from detecting military 
R&D at the laboratory or drawing board stage. We can, however, 
detect major weapon systems during testing or early deployment. 
On the basis of evidence of development activity, our judgment of 
Soviet requirements, and other considerations, we can make estimates 
concerning the next generation of major Soviet weapon systems. We 
cannot estimate, however, the specific weapons which the Soviets will 
develop for introduction in the longer term, 10 or more years from now. 

E. Soviet expenditures for R&D are continuing to grow, but the 
trend is showing a declining rate of growth, probably because the most 
cosdy stages of expansion have been finished. With the higher base 
level thus achieved, a slower growth rate still implies substantial 
annual increments. We estimate that total R&D expenditures— f̂or 
mihtary and civilian R&D and the space program together—^will in
crease by about 7 or 8 percent annually through 1970. If, as we esti
mate, the Soviet space effort is leveling off, even this moderate growth 
rate would permit an increase in allocations to civilian R8cD and con
tinuation of a strong military R&D effort 

F. The Soviets will continue to press then search for new tech
nologies and systems that offer the prospect of improving their stra
tegic situation. We see no areas at present where Soviet tedinology 
is significantly ahead of that of the US. Considering the size and 
quality of the Soviet R&D effort, however, it is possible that the USSR 
could move ahead of tlie US in some particular field of strategic im
portance. The Soviet leaders would certainly seek to exploit any 
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significant technological advance for political and military advantage, 
but in deciding to deploy any new weapon system they would have to 
weigh the prospective gain against the economic costs and the capa
bilities of the US to counter i t 
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KEY JUDGMENTS 
APPLICATIONS 

SINCE TH 
FIELD OF 
INFLUENC 
YEARS OF 
SCIENTIF 
SCIENCE 
SIGNIFIC 
CHEMICAL 
ENGINEER 

SOVIET LASER CHEMISTRY RESEARCH AND 

E EARLY 1960S THE SOVIETS HAVE PIONEERED THE 
LASER CHEMISTRY IN WHICH A LASER IS USED TO 

E OR DIRECT A CHEMICAL REACTION. TWENTY 
CONTINUOUS RESEARCH HAS GIVEN THE SOVIETS 
IC RECOGNITION AS WORLD LEADERS IN THIS 
AND A TECHNOLOGICAL BASE FOR DEVELOPING 
ANT INDUSTRIAL APPLICATIONS IN ELECTRONICS, 
ENGINEERING, PROCESS CONTROL, AND GENETIC 

ING. G. .-. .^N 

1. KEY JUDGMENTS: SOVIET LASER CHEMISTRY RESEARCH AND 
APPLICATIONS C H H i ^ ^ ^ 

THE FOLLOWING KEY JUDGMENTS ARE REPRINTED FROM A 
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RECENTLY PUBLISHED SCIENTIFIC AND TECHNICAL 
INTELLIGENCE REPORT PRODUCED BY THE OFFICE OF 
^r -TFNTTFTC AND UFAPf lNS RESEARCH. 

PAGE:0537 

WE BELIEVE SOVIETBASIC RESEARCH IN LASER CHEMISTRY IS EQUAL 
TO OR AHEAD OF US RESEARCH IN MOST AREAS. OUR JUDGMENT IS 
FORMED PRIMARILY FROM ANALYSIS OF OPEN-LITERATURE PUBLICATIONS 
BY SOVIET SCIENTISTS' '_ _ _ ' 

LASER CHEMISTRY IS A "ILCHNOLOHICAI 
JASE FOR THE DEVELOPMENT OF NUCLEAR POWER AND WEAPONS, 
ELECTRONICS, CHEMICAL ENGINEERING, PROCESS CONTROL, AND 
GENETIC ENGINEERING. flBBMJK^ 
IN LASER CHEMISTRY, LASER LIGHT IS USED TO PROMOTE CHANGES IN 
THE PHYSICAL OR CHEMICAL PROPERTIES OF MATTER. THESE CHANGES 
CAN PRODUCE NEW CHEMICAL COMPOUNDS, HIGHER YIELDS IN PROCESSES 
FOR MAKING CONVENTIONAL COMPOUNDS, OR COMPOUNDS WITH 
PROPERTIES NOT EASILY OBTAINED THROUGH CONVENTIONAL CHEMISTRY. 
LASER CHEMISTRY CAN ALSO BE USED TO SEPARATE VERY SIMILAR 
ATOMS OR MOLECULES AND TO DETECT THE PRESENCE OF THESE SPECIES 
.'.N EXTREMELY SMALL QUANTITIES. THE SOVIETS HAVE PERFORMED 
EXTENSIVE RESEARCH IN ALL FIELDS OF LASER CHEMISTRY. 4Miillk 
ALTHOUGH THE SOVIETS LEAD THE UNITED STATES IN MANY AREAS OF 
BASIC RESEARCH, THEY HAVE BEEN SURPASSED BY THE UNITED STATES 
IN THE INDUSTRIALIZATION OF APPLICATIONS OFFERING THE GREATEST 
NEAR TERM ECONOMIC POTENTIAL, WE BELIEVE THAT THE SOVIETS 
HAVE LAGGED BEHIND THE UNITED STATES IN, INDUSTRIALIZATION 
PRIMARILY BECAUSE OF A LACK OF COOPERATION BETWEEN SOVIET 
BASIC RESEARCH INSTITUTES AND INDUSTRY—NOT BECAUSE THE 
SOVIETS ARE TECHNICALLY LIMITED IN THEIR ABILITY TO APPLY 
ADVANCES FROM BASIC RESEARCH. THE SOVIETS. HOWEVER, HAVE NOW 
ESTABLISHED A WELL-DEFINED, GOAL-ORIENTED PROGRAM, WHOSE 
INITIAL SUCCESS COULD GREATLY INCREASE THE RATE OF 
INCORPORATION OF BASIC SOVIET LASER CHEMISTRY RESEARCH INTO 
INDUSTRY. IF THIS PROGRAM IS SUCCESSFUL, THE SOVIETS COULD 
IMPROVE THE DEVELOPMENT OF APPLICATIONS BY 1995. W t t K K ^ 
LASER CHEMISTRY AS APPLIED TO ISOTOPE SEPARATION PROMISES TO 
BE A MORE EFFICIENT AND ECONOMICAL WAY OF SEPARATING OR 
ENRICHING MANY NUCLEAR ISOTOPES—IMPORTANT IN BASIC RESEARCH, 
MEDICAL RESEARCH, NUCLEAR POWER, AND NUCLEAR WEAPONS. THE 
SOVIETS LEAD THE WEST IN THE BASIC RESEARCH OF LASER ISOTOPE 
SEPARATION (LIS). THEY HAVE BUILT THE WORLD'S FIRST TWO PILOT 
PLANTS FOR THE SEPARATION OF LIGHT ISOTOPES, AND WE BELIEVE 
THEY ARE NOW CAPABLE OF OPERATING THESE PLANTS AND INDUSTRIAL-
LEVEL SEPARATION PLANTS FOR LIGHT ATOMS AND LOW MOLECULAR 
HEIGHT MOLECULES. THEIR RESEARCH, HOWEVER. MAY NOT BE AS 
APPLICABLE TO THE SEPARATION OF URANIUM AND PLUTONIUM ISOTOPES 
AS THAT PURSUED IN THE UNITED STATES. IN OUR JUDGMENT, THEY 
WILL NOT BE ABLE TO OPERATE AN INDUSTRIAL PLANT FOR THE 
ENRICHMENT OF URANIUM BEFORE THE YEAR 2000. 
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PAGE!0338 
THE SOVIETS, ACCORDING TO OPEN SOURCES, HAVE PROPOSED USING 
LASER ISOTOPE SEPARATION TO PRODUCE HIGH PURITY CARBON-13. A 
POTENTIAL APPLICATION FOR LARGE QUANTITIES OF CARBON-13 IS FOR 
USE IN CARBON-DIOXIDE LASER WEAPONS. THE SOVIETS, ACCORDING 
TO A SCIENTIFIC PUBLICATION, ARE AWARE OF THE ADVANTAGES OF 
CARBON-13 AND MAY BE MOTIVATED TO DEVELOP A CARBON-13 LIS 
PROCESS TO MEET MILITARY OBJECTIVES. 4 M 0 P -
LASER CHEMISTRY AS APPLIED TO ULTRAPURIFICATION IS USED TO 
REMOVE TRACE IMPURITIES FROM A BULK MATERIAL. WHEN APPLIED TO 
MATERIALS WHERE HIGH PURITY IS REQUIRED, SUCH AS 
SEMICONDUCTORS OR PHARMACEUTICALS. IT CAN DRAMATICALLY 
INCREASE THE VALUE OF THE MATERIAL. THE SOVIETS LEAD THE WEST 
IN THIS TYPE OF BASIC RESEARCH. USING LASER PURIFICATION, 
THEY HAVE DEVELOPED HIGH-QUALITY ELECTRONICS-GRADE 
SEMICONDUCTOR MATERIALS IN ORDER TO REDUCE A PRESENT SHORTAGE 
OF THESE MATERIALS. WE BELIEVE THAT BY 1990 THE SOVIETS COULD 
OPERATE A PILOT PLANT. ^ B H ^ 
LASER CHEMICAL SYNTHESIS OFFERS GREATER CONTROL OVER THE 
CHEMICAL REACTION PATHS AND PRODUCTS THAN CONVENTIONAL 
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CHEMISTRY. IT THUS HAS POTENTIAL TO PRODUCE UNIQUE COMPOUNDS, 
TO INCREASE THE SELECTIVITY AND YIELDS OF INDUSTRIAL 
REACTIONS, AND TO PERFORM CONTROLLED CIIEHICAL REACTIONS ON 
SURFACES AND IN LIVING ORGANISMS. TIE SOVIETS LEAD IN THE 
BASIC RESEARCH OF USER CHEMICAL SYNTHESIS, AND WE BELIEVE 
TIIEY WILL ESTABLISH_A PILOT PLANT FOR LASER-INDUCED CHEMICAL 
SYNTHESIS BY 1995, % m ^ 
LASER SURFACE CHEMISTRY IS IMPORTA.NT IN THE PRODUCTION OF 
ADVANCED MICROELECTRONIC COMPONENTS AND THE COATING OF 
ADVANCED MATERIALS. SOVIET LASER SURFACE CHEMISTRY RESEARCH IS 
PURSUING CONCEPTS EQUAL TO OR M0P.3 ADVANCED THAN THOSE IN THE 
WEST. THIS BASIC RESEARCH, HOWEvriR. OFTEN HAS POINTED TOARD 
APPLICATIONS THAT ARE TOO ADVANCED TO OFFER SOVIET INDUSTRY 
PRACTICAL SOLUTIONS TO EXISTING PROBLEMS. AS THE SOVIET 
ELECTRONICS INDUSTRY DEVELOPS IN THE COMING D2CADE, HOWEVER, 
WE BELIEVE . LASER SURFACE CHEMISTRlf WILL PLAY A MORE 
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PAGE:0002 
SIGNIFICANT ROLE. 
ONE AREA OF LASER PHOTOCHEMISTRY IN WHICH THE SOVIETS MAINTAIN 
A SIGNIFICANT LEAD IN BOTH BASIC AND APPLIED RESEARCH IS LASER 
PHOTOBIOLOGY, POTENTIALLY USEFUL IN GENETIC ENGINEERING AND 
BIOLOGICAL WARFARE RESEARCH. THIS EFFORT IS WELL ORGANIZED 
WITH PHYSICISTS, CHEMISTS, BIOLOGISTS, AND MEDICAL DOCTORS 
WORKING JOINTLY IN THE RESEARCH. THE SOVIETS HAVE ACHIEVED 
SELECTIVE LASER CHEMISTRY RESULTS ON BIOLOGICAL MOLECULES AND 
HAVE MUTATED BACTERIA AND VIRUSES SELECTIVELY. i f l M B ' 
THE SELECTIVITY OF LASER CHEMISTRY PROVIDES A HIGHLY SENSITIVE 
METHOD FOR DETECTING AND MEASURING TRACE QUANTITIES OF ATOMS 
OR MOLECULES. IT HAS A WIDE RANGE OF APPLICATIONS FROM 
PROCESS AND QUALITY CONTROL IN INDUSTRY TO THE DETECTION OF 
POLLUTANTS OR CHEMICAL WEAPONS IN THE ATMOSPHERE. THE 
SOVIETS, WHO LEAD IN THE BASIC RESEARCH OF LASER-ANALYTICAL 
CHEMISTRY, ARE PLACING SPECIAL EMPHASIS ON THOSE APPLICATIONS 
THAT IMPROVE BOTH THE PROCESS CONTROL AND AUTOMATION OF THE 
SEMICONDUCTOR INDUSTRY. ^ g / K ^ 

COMPARISON OF SOVIET AND OS ACHIEVEMENTS 
IN LASER CHEMISTRY 

RESEARCH 
AREA 
LIGHT ISOTOPE 
SEPARATION 

URANIUM/ 
PLUTONIUM 
SEPARATION 
ULTRAPURIFI
CATION 

DIRECT 

BASIC 
RESEARCH 
USSR 

GREATER 
THAN US 
US EQUALS 

USSR 

USSR 
GREATER 

THAN US 
USSR 

PKOIXJCHEMISTRY GREATER 

LASER-INDUCED 
CHEMISTRY 
LASER SURFACE 
CHEMISTRY 

LASER 
PHOTOBIOLOGY 

USER 
ANALYTICAL 
CHEMISTRY 

THAN US 
US EQUALS 

USSR 
USSR 

GREATER 
THAN US 
USSR 

GREATER 
THAN US 
USSR 

GREATER 
THAN US 

APPLISD 
RESEARCH 
USSR 

GREATER 
THAN US 

PILOT INDUSTRIAL 
PUNTS PUNTS 
USSR USSR 

GREATER GREATER 
THAN US THAN US 

US GREATER US GREATER NONE 
THAN USSR THAN USSR 

US GREiVfER US GREATER US GREATER 
THAN USSR • n m USSR THAN USSR 

US GREATER. US GREATER. NONE 
THAN U3HR IKAM USSR 

US EQi!ALS US EQUALS NONE 
USSR 

USSR 
GREATER 
THAN US 
USSR 

GREATER . 
THAN US 
USSR 

GREATER 
THAN US 

USSR 
US GREATER US GREATER 

THAN USSR THAN USSR 

USSR NONE 
GREATER 
THAN OS 
US EQUALS US GREATER 

USSR THAN USSR 

NNNN 

ajjyftpwJrtRr 

160 



26. 

'OBORN 

Soviet Quest for 
Sapercompiiting CapabiUties 

Key Judgments Soviet development of supercomputers—^required for large-scale scientific 
infomttium anOMt Computing (LSSQ—^lags that of the United States by about 10 years. 
ZfJi^i 'ui t t Through the year 2000, Soviet LSSC is virtually certam to remam at least 

five and probably 10 to IS years behind the West At present, we beUeve 
that the Soviets have no machines in the true supercomputer class. The 
best Soviet scientific computers are slower by at least a factor of 20 than 
their Western counterparts, and Soviet claimed computer capabilities are 
gready exaggerated. fLapid future Soviet prt>gress in LSSC is likely to 
depend on the technology transfer of both software and hardware from the 
West Accordingly, we expect substantially increased Soviet efforts at 
industrial espionage—particularly efforts directed at software acquisition. 

Lack of LSSC handicaps many important aspects of Soviet weapons 
programs, especially in the nuclear and aerodynamic fields. To compensate 
for their inability to do effective computer modeling of weapon systems, 
Soviet developers must make trade-offs involving: 
• More extensive experimental testing programs. 
• Larger engineering design teams. 
• Longer system development time. 
• Greater development expense. 
•- Reduced system performance and reUability. 
In some fields, such as reentry vehicle design, the Soviets'have been 
successful in making suchtrade-offs; m other fields, their progress has been 
severely hindered. I H H 

Soviet LSSC lags in both software and hardware. AlUiough the Soviets 
have great strength in some well-established areas of traditional pure 
mathema.tics, the USSR'has made few contributions to theoretical comput
er science. Those contributions that they have made—in the area of 
algorithms—^bave not been exploited in the USSR. The lack of a "comput
er culture" in the Soviet Union has reduced the Soviets' ability to 
encourage and support research in advanced software. In hardware, the 
best Soviet machines fall far short of Western supercomputers. Their 
reliabihty is poor, their processing rate is slow, and their memory sizes are 
limited. By the early 1990s, the Soviets could have a true supercomputer, 
the Erbrus-3, in production; at present, however, system development is 
only in the very early staiges.(HHB 
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In our judgment Soviet propaganda boasting of computer capabilities may 
be designed to undercut attempts to restrict Communist Bloc access to 
Western supercomputers by making such safeguards appear unnecessary. 
In specific computer software areas, the Soviets have acquired and 
exploited significant Westem programs and will probably increase their 
efforts to steal or purchase software. Hardware acquired by the USSR 
includes machines up to—but probably not above--the VAX "supermini" 
class. Soviet efforts to access or acquire a true supercomputer such as a 
Cray-1 are Ukely to be strenuous. Unrestricted access to Western super
computer technology would help the Soviets close the gap in this field, 
perhaps cutting their development time in h a l f . f m H 

Two long-term trends may help the Soviets in" LSSC development during 
the next 10 to IS years. First as coinputer science research progresses, the 
labor-intensive nature of software development probably will be reduced; 
research into automatic programing and ultra-high-level computer lan
guages may make it possible to set up and solve complex LSSC problems 
much more easily than at present. It will be difficult to keep this 
technology out of Soviet.hands, and acquisition of it may eventually help 
reduce the Soviet lag in LSSC capability. Second, as Western computer 
hardware technology advances, more computer power will become avail
able in smaller, cheaper packages. In 10 to IS years, it is possible that desk
top computers with power equal to that of today's supercomputers will be 

' available for under $10,000.'We beUeve that such hardware wiU also be 
virtuaUy impossible to keep away from the Soviet Umon .^ |pm^ 

In both hardware and software, even if the. gap between the West and the 
USSR remains constant or widens, the Soviets wiU still be making rapid 
progress m absolute terms. In 10 to IS years, we believe the top Soviet sci
entific institutions wiU probably have equipment comparable to that of the 
best US national laboratories at present Average research institutes may 
reach that level a few years later. I j H B 
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19 June 1986 

THE KRASNOYARSK RADAR: CLOSING THE FINAL GAP IN cnuRRUGE FOR BALLISTIC 
MISSILE EARLY WARNING 

Summary 

The l a r g e phased -a r r ay - r ada r (LPAR) loca ted near 
Krasnoyarsk, USSR has been an ABH Treaty i s sue s ince i t 
was f i r s t d e t e c t e d in Ju ly 1983 because of i t s in land, 
r a t h e r than p e r i p h e r a l , s i t i n g . Responding to US demands 
about i t s i ncons i s t ency with the ABM Trea ty , the Sovie t s 
have r e p e a t e d l y argued t h a t the radar i s for s a t e l l i t e 
d e t e c t i o n and t r a c k i n g . 

.Of','" ̂ naiyses i n d i c a t e , and ^ 
jr tftat t h e p r i m a r y m i s s i o n o f t h i s r a d a r i s 

b a l l i s t i c m i s s i l e d e t e c t i o n and t r a c k i n g . F u r t h e r , we 
b e l i e v e t h e K r a s n o y a r s k LPAR c l o s e s t h e f i n a l gap Xn t h e 
S o v i e t b a l l i s t i c m i s s i l e e a r l y w a r n i n g (BHEW) and 
t r a c k i n g n e t w o r k t h a t i n c l n d e s LPARs and t h e o l d e r Hen 
House t y p e r a d a r s . 

He b e l i e v e t h e s i t i n g o f an LPAR n e a r K r a s n o y a r s k was 
m o t i v a t e d p r i m a r i l y by t h e r e q u i r e m e n t t o c l o s e t h i s BHEW 
gap and a t t h e same t ime a c h i e v e more f a v o r a b l e RV-impact 
p r e d i c t i o n a c c u r a c y a t t h e e x p e n s e of w a r n i n g - t i m e . 
A l t h o u g h t h e S o v i e t s l o s e some t r a c k i n g t ime b e c a u s e of 
t h e i n l a n d l o c a t i o n , t r a c k t i m e s a r e c o m p a r a b l e t o t h o s e 
o f t h e r e s t o f t h e i r BHEW s y s t e m . We b e l i e v e t h e 

Thi-:; '•ij oe-'̂ cr fnt memorandum was p r e p a r e d by and 
nf t h e O f f i c e o f S c i e n t i f i c ana weapons 

H e s e a r u u . _ OSWR, c o n t r i b u t e d t o t h i s r e p o r t . 
Question.": pnd commpnf..«: are welcome, and may b e rfirec^prl to t h e 
C h i e f , OSWR on 

SWM 86-20036 

WARNING NOTICE CL BY ., 
INTELLIGENCE SOURCES ^^EfinFT-"" DECL OADR 
OR METHODS INVOLVED DERIVED FROM 
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spec i f i c loca t ion of the radar was determined on the 
bas i s of l o g i s t i c a l requirements for const ruct ion and 
main tenance , and construction and operations c o s t s . 
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The Soviet Weapons Industry: 
An Overview 

Summary Over the last two decades, the Soviet Union has delivered weapons to its 
miUtary at a level unequaled anywhere in the world. Over 50,000 tanks, 
80,000 Ught armored vehicles, 9,600 strategic ballistic missiles, 50,000 
aircraft, 650,000 surface-to-air missiles, and 270 submarines have been 
procured since 1965. 

In the process, the Soviets have built the largest weapons industry in the 
world. Roughly 50 major design bureaus control the development of 130 to 
200 weapons at any one time. Weapons are assembled in about ISO major 
production complexes scattered throughout the Soviet Union. Designers 
and producers are supported by thousands of organizations in Soviet 
academia and industry. 

Since the 1920s, the entire complex has been operated in a way that 
exploits the priority given to defense and the advantages of a command 
economy, and minimizes the impact of Soviet technical weaknesses. Soviet 
weapons acquisition has been characterized by: 
• Centralized management by party and government organizations, dem

onstrating continuity and stabiUty ui personnel and programs. 
• Final leadership authorization of weapon programs and their funding 

early in the acquisition process. 
• Relatively simple, low-risk weapon designs, emphasizing standard com-
. poneats and. existing technologies. 
• Easily manufactured systems, which can be fabricated by a technologi

cally unsophisticated industrial base with semiskilled or unskUled labor 
operating general purpose conventional machine tools and equipment: 

• Long production runs yielding large numbers of weapons. 
• Weapon advances that emphasize incremental upgrades instead of the 

development of completely new systems or subsystems. 

Developments in the economy, technology, and the foreign threat are 
inducing the Soviets to modify these strategies. The slower growth of the 
Soviet economy in the past decade and harsh constraints oh the availabiUty 
of key resources have led the Soviet leaders to stress efficiency more than 
in the past. At the same time, dramatic improvements in Western weapons 
and advances in their own and foreign military research and development 
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(R&D) have led them to seek greater advances in weapon performance and 
capabiUties. Changes are under way in the Soviet defense industrial 
establishment that respond to these new conditions: 

• In resource allocation. The Soviets appear to be evaluating more 
carefuUy the priority accorded the defense industries. Defense wUl 
continue to have a high priority, but the increasing costs and complexities 
of producing advanced weapons are inducing them to seek more cost-
effective ways to meet miUtary requirements. In addition, writings and 
statements indicate the Soviets recognize that their long-term defense 
needs require more balanced development in Soviet industry, services, 
and the technology base. 

• In weapon development. The Soviets are shifting from well proven to 
more advanced technologies and from simple to more complex weapon 
designs.,They wiU continue to rely on traditional, proven approaches to 
develop most of their weapons. But in several areas—such as strategic 
defense—they will find it more and more difBcult to meet new threats by 
relying on those strategies. Development cycles for some systems may 
lengthen as a consequence, particularly in the test phase. 

• In production. The Soviets are manufacturing advanced weapons in 
smaller quantities and at lower rates. Improved weapon performance and 
greater multimission capabiUties, along with greater production problems 
and the higher procurement and maintenance costs of new weapons, are 
encouraging the Soviets in some cases to reduce the numbers produced. 
The danger of obsolescence from a more rapidly changing threat and 
military technology base wiU further encourage shorter production runs. 
Retrofit programs, which enhance and prolong the combat worthiness of 
older systems, are probably intended to partly compensate for this. 

• In the industrial base. The high-technology support sector of the 
weapons industry—radioelectronics, telecommunications, specialty mate
rials, and advanced production equipment—will generally continue to 
grow more rapidly than weapon and equipment producers. Throughout 
the defense industries, the Soviets are using incentives and investment 
policy to encourage the renovation and modernization of established 
faciUties instead of new plant construction. 
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• In administration. Small-scale changes in planning and management are 
being implemented. The Soviets are modifying industrial organization 
and revising plan targets, prices, and incentives to encourage innovation 
and quaUty over quantity. They wiU not undermine the central planning 
system by providing managers with real autonomy, however, and the 
defense industries wiU continue to be the most thoroughly scrutinized 
part of the Soviet economy. 

• In seeking help from abroad. The Soviets are stressing and supporting 
the buildup of the scientific-technical base of their East European aUies 
and will seek more imports of technology and equipment from them. 
They wiU also continue to rely heavily on acquisition of Westem 
technology. 

Changes in the Soviet armed forces in the 1990s wiU drive—and be driven 
by—changes in the weapons industry. Alterations in doctrine, force 
structure, logistic organization, mamtenance requirements, and manpower 
utUization are likely to accompany the evolution in the products of the 
defense industries. In some cases, the long-term impact of increeisingly 
sophisticated weapons may be a reduction in total numbers maintained in 
active inventories. OveraU force effectiveness is likely to increase, nonethe
less, as the mobility, survivabiUty, and lethaUty of new weapons improve. 

' Certain aspects of the weapons industry are unique in the Soviet economy, 
but many of its problems confront the civilian sector as weU. Although the 
defense industrial ministries have never been completely insulated from 
civiUan industry—an indispensable supplier of materials, components, and 
subassembUes— t̂he Unes between the two sectors have become increasingly 
blurred as weapons have grown in complexity. Since the last years of the 
Brezhnev era, the Soviets have been implementing poUcies to speed the 
modernization of both the civilian and defense industries. 

The Soviet defense industries face considerable challenges in their, mission 
to produce sufficient quantities of highly advanced weapons for the forces 
of the next decade. Nevertheless, expansion in high-technology industries, 
advances in precision machining and other fabrication technologies, and 
continued aggressive exploitation of Western technology wiU aUow the 
Soviets to overcome some of the difficulties with which their domestic 
R&D base is currentiy struggling. Moreover, the Soviets' speed in intro
ducing, generic equivalents of Western technologies into their own systems 
and their abiUty to surge ahead along a narrow front of military 
technologies wiU help them remain competitive in deployed mUitary 
capabiUties. 

167 



28. (continued) 

In any event the Soviet weapons industry wiU remain a jjotent force in the 
1990s. It has been a vital ingredient in Soviet military power, which has 
been the primary instrmnent of the Soviet leadership in achieving national 
security, poUtical leverage, and prestige throughout the world. The weap
ons industry wiU continue to be at the forefront of Soviet technology and 
industrial prowess, and it wiU absorb a large share of the best Soviet 
resources. Its leaders wiU continue to wield considerable influence on 
Soviet policy. And—^because of growing economic constraints and the 
potential of advancing miUtary technology—its performance is Ukely to be 
an even greater determinant of Soviet military power than is the case 
today. 
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t 'S STEAI.1H PROCRAM-S AND TKaeWIX)C;V: SOVIKT HVPLOITATION 
OF TIIE V*E!rn»X PRESS 

Sumqiry 

The Wettfra pres< has reported txtttakefy <tn US Stcalih •- or very Anc ahs,erxabfr 
{VI.O) systems -• .unce the mld-/970s. IVcslem ir/tortcrj often intertKine faet aad cnafyxh 
when writing cfuwt US prograins. This bfciutin/i tiffitrt cad aaatysls prahafify keepx VS 
Stcntih programt xhrauded in myxtcry and papeiuates faUc runuwt ahnut /Ac capabilitlef of 
Stealth technology. We bcficve the majority t^ Stealth tccbnoli^ artirics fmtnd in the prcsx 
reileratf ^^-elt-estehlî lird sinnatttrc'reductiatt icchniqi^s that tuxe appeared ia ttdudcol 
Journats and books. 

Vie Sorlen read the. ll'cxient press to team about US Stealth programs and tedinology. 
They likely taed fills information to devele^ eomparedUe affeiwve systems, to focus lesearrh 
and dtwlopmrnt efforts toward the design of defenses to counter the Western Stealth thre.at. 
and to gtade their ctny-ri intelligence collection efforts. AlUtough ttie SOHMS use itie press to 
learn about US miUtary systems, HY estimate Uuit the fpcdal access controls surrounding the 
US Stealth pragranu hare reduud the amount' and polity ofmiGtM^Hy significant repitrting 
appearing in the press 

Tlu: Sanetx likely tunre a goad understandaig r^ US Stealth programs aad teduttdogy 
finm sttccessfui Westem technology aaitrtsltions, their researrji and devehpmens efforts, and 
their analysis of the Wesiern press, T/tr rdatlonsMp cmottg Sttvtet Stealth aapdsitlons, t/ie 
press, and the .Soviet vreepons dereloptnera tyvk leads us to cemcbtdc thai the Soviets nu^' be 
at the prototype stage of an indtgentnis Stealth pn^ram. 

I h c .Soviets hive a multi-channel Wcxtim 
tcchnoing)' scqui.^ion eRoti thai rclic$ upon » 
network of «iwrt inlrllipciicc npmtinn:!. trade 
di\xrtcr:(. international trade agrccuicntt. and open 
»}urcc collecloti;. Iliis urK-fundcd cntlccfinn 
dTorl 15 tarjidcd pnmarily afvtuH l.'S defcnse 
contractor?, ifieir afTiVisttcs overseas, and X\vn: 
comp<.•tllo^^ {^ ~^ the 

Soviets seek inlbnnation about future Wrxicnt 
military s>'5tcms to develop comp»ntMc ofTcnntv 
S)'stcms, (o fncu5 rcseardi and ifrvctnpmcnf cflbns 
towan55 the dc»gn of defenses to cnunlcr Wrstcm 
fhrcats, and to cstinvile the irlaritc tcclinbU<g>' 
(cvdof (he Soviet Tnion \is-a-vis the West. 

'ITic Soviets use the Western press to guide 
(heir cowrt inlcUificncc coUeclion cfTorts and iradt 

i ^ / i <^̂ it̂  

Thil incmorendwn itvit prvpared fcj ' •, Offirr af 
Scientific and W-'capntit Rcscarflt. t l contains tnfcrmatltm cvaitaltk ax of I Atigust t9Hft. Cotmnettts and 
^ttcfticit.^ t7iay tic directed to thr Chief .OSU'ft 
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30. 

The Flat Twhi ABM Radan 
Not as Capable as 
Previously BeUercd 

Sammiuy 
laformatton avatlat>U 
c i cd'I A i p a t 1991 
was ttttd tn thU report 

New analysis of the Soviet Hat Twin ballistic missile defense radar shows 
that it is not as capable as preWously believed. | | 

( , JOur analysij^ _ ~jinaicatfe severe constraints imposed 
on lEe Flat Twin by its antenna. I'his strengthens our bcUcf that a • 
widespread, fast-paced Soviet ABM d^Ioyment using the Flat Twin is 
unlikely because of the number of radars required, as well as the c:ctreme 
difficulty jof modifying the Flat Twin to make it perform effectively. 

Reverie Blank 

Our analysis of the Flat Twin's antenna indicates that the Flat Twin is 
much less capable in off-borcsight scanning for track and search than wc 
had previously estimated^ 

~jindicate that the Flat Twin has a 
maximum scanning capability of about ± 15 degrees in azimuth and 
elevation for traoking.L i3*'^° indicates that the Flat Twin can 
search less than ± 10 degrees. This reassessed search capability is consider
ably less than the earlier estimate of ±45 degrees 

Because of the Flat Twin's scanning limitations, a widespread ABM 
system using the Flat Twin would require an overwhelming number of 
radars. A system deployed at Moscow .and 40 of the most important areas 
in the Soviet Union would require about 500 to 570 Flat Twin radars. 
These numbers are about 30 percent higher than our pre^ous assessment. 
Although the. Soviets would require fewer Flat Twin radars to defend their 
125 high-priority deployment sites under the START treaty, the number 
required is still considerable. Under the START treaty Umit of about 4,900 
US ballistic missile warheads—the level to be achieved by 1996—our 
modeling indicates that a Soviet defense would require about 510 to 600 
Flat Twin radars. Undera potential future START treaty permitting 
about 2,450 US ballistic mtssilc warheads, we calculate that the numt>er of 
Flat Twin radars required for defense would be reduced to about 380 to 
45a " 

Given the Flat Twin's limitations as a widespread ABM system, wc l)etievc 
that the Soviets would use a new type of ABM radar. We would expect a 
•new radar to have a greatly improved scan angle, a better multiplo-targct-
tracking capability, and £rcater detection range. Thus, a significant 
reduction in the number of radars required in a widespread ABM system 

J 
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