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FOREWORD

The purpose of this ORR position paper is to provide background
information for the forthcoming USIB consideration of the need for a
Memorandum to Holders of NIE 11-1-62 on the subject of & Soviet manned
lunar landing progrem. In this psper, we have undertaken to present
and discuss only that portion of the evidence and those considerations
which bear most directly and most importantly on our judgment. The
information presented in this paper is current as of 1k February 196k,
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SUMMARY

Current evidence on the Soviet space effort does not permt firm
conclusions to be drawn concerning the status of & manned lunar landing
program and is not an adequate basis for judging whether it 'is competi-
tive with the US program, or .indeed whether such 'a. program even exists
in the USSR. The strongest indication that a very large booster cepable
of performing this mission is under development and that the Soviets
may intend to land & man on the moon in this decade is provided by
photography of Tyuratenm, where an unprecedented expan51on of physical
‘facilities has occurred since the preparation of NIE 11-1~62. Although
we have had no high quality coverage of Tyuretem for about five months
end only tentative judgments can be made concerning some of. the facili~
ties, it seems unlikely that ICBM programs account ‘for all of the new
construction. On the ‘basis of the photography now. available, we believe
there is a-distinct possibility that & very lerge booster cepable of
the lunar mission will be forthcoming and perhaps an interim space
booster as well. The size, location, and extent of construction equip-
ment at a new support facility between Complexes A & E make this area
particularly suspect as a new launch complex which might be intended
for a lunar mission booster.

C Photograephy of tesgt stands and production facilities has revealed
no new installations which cax be clearly associsted with development
of & -very large booster. However, we have no assurance that su¢h in-
stalletions will be required and our evidence is not sufficient to rule
out the use of existing facilities for this purpose. The only other

a body of evidence available; Soviet statements, suggests that the USSR

' ) is engaged in a memned lunar landing program, but gives no clear indi~-

s ' cation of its time phasing or current status.

J : It is clear that the Soviets have not accomplished many of the
missions which would be prerequisite to a manned lunar landing. How-
N ever, ouxr analysn.s of a reasonably paced Soviet lunar landing program
. . for 1969 indicates that no identifisble program milestones need neces-
2 sarily occur before about 1966, other than construction at Tyuratam.
Since we have no means of identifying such sctivity prior to the flight
test phase, we believe that the absence of a high level of cbservable
o ectivity up to this time should not be interpreted as a negative indi-
cator of Soviet intent or capaebility to compete.

We have reviewed again the likely effect of economic considerations
upon Soviet intentions. 'There can be no doubt thaet a competitive manned
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lunar landing program would be extremely costly and that economic con-
siderations would have exercised a strong negative influence vhen the
Soviet leaders were considering their response to the US challenge in
1961. However, we do not believe that these coneiderations would
necessarily have been an overriding factor. The Soviet decision would
have depended upon the value the Soviet leaders placed upon such a
program as & national policy objective relative to competing uses ==
¢ military and civilian -- of the same level of resources,

Accordingly, in the absence of firmer evidence than is now avail-
able, we believe it is prema.ture to make a confident judgment regarding
Soviet intentions to achieve a manned lunar landing in this decade.

If future coverage of Tyuratam indicates that & booster cepable of
accomplishing this mission is being developed, we should be able to
judge with a fair degree of confidence by late 1965 or early 1966 that
the Soviets are competing. On the other hand, if photography fails to
reveal a very large launch complex underway in the next year or so, it
could probably be safely concluded that the USSR would not be capable
of accomplishing the lunar objective by 1970.

»
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I. Evidence on Soviet Intentions.to Yend a Man on the Moen

/.

. At present, three main bodies.of evidence are available to.us =~
photography of launch facilities and new construction at the Fyuratem

-Missile Test Range (‘I‘.M‘I.‘R) » Photography -of static test stands near.

engine” and veh:[cle prodncers ’ and. sta.tements by leading Sonet per-

: sona.lities .

°  TIMTR Launch Facilities. Since NIE 11-1-62 was prepared in late
1962, an unprecedented expa.nsion of the physical facilities. at Tyura.tam
has been undertaken. Although some of the new fa.cilities were.in &n
early stage of construction at the time of that estima.te » the tulk of

" the new construction was begun during 1963. This expansion includ.es

the construction of ‘three new lsunch arees (H, G-l/G-2, G-3/G-4) 5 the
‘addition of two major new buildings and & number of lesser structures
to one of the original Tyuratam launch facilities (Cémplex B), and the
Dreparation of a large new construction support facility (between
Complexes A and E) which may be intended for a.nother new launch complex.

In ‘the past, the appearance of new launch facilities a.t Tyuratam

- has regula.rly foreshadowed the initiation of new programs, concerning

which we had no prior knowledge or evidénce..- These programs Have in-
volved either new Vehicles or new deployment configurations for exist-
ing vehicles. Detection .of such faciljties at Tyuratam Has not only

provided our earliest indications of forthcoming programs but has also
enabled us to detemine-at léast their genexal. nature by’ a.nalyzing the

- facilities under .construction and their apparent rela.tionships to exist-

ing facilities. In general), however,:we have been unable . to specify
in detail the characteristics of new vehicles until well after flight

testing was initiated gndatelameting _'dr,ggbi‘xqrjj'g& _‘became available.

At present, we are limited in our ability to interpret the sig-
nificance of the expansion of facilities at Tyuratam, in part because
we have had no high-guality photography for almost five monthsr@.nd...glso
thecauseion; womtm&@gg&gn%@rmmﬂedWMnch Jyehicles.has

beenﬂ,ej.:éj," Insflsdeht) tHowever, we believe some general ons
clusions- cen be drawn with & fair degree of confidence on the basis of
the physical features of the new facilities when last observed, our

knowledge of existing Soviet ICEM and space systems, and our judgment

of likely Soviet requirements.. These conclusions are:

(a) No currently operational launch complexes at Tyuratam are
capeble of accommodeting launch vehicles of the size required for a
manned luner landing mission except Complexes A and B, which would re-
quire modification. It is known from KEYHOLE photography that a second

_3_
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assembly and checkout building was constructed near the original check-~
out building at Complex B between about mid-l962 and An}igi—,,1963. Con-
struction of another large new building in the launch area was begun
at the end of 1962 or in early 1963 and appeared completed by August
1963. This building, which was not rail-served when last obsgrv’ed in
September, is probably as large as or larger than a.ny -comparable
building at Tyuratam on a square-footage basis. :To date, however,
there has been no identified activity associated with Complek B which
would account for the construction of these buildings and we have no
basis for judging what new program or programs theéy are intended to
serve. Theére has been no comparable expansion of the facilities at
Complex A.

(v) Complex H is probably intended for an ICEM system related
to the SS-7, inasmuch as it appears to be supported from the Complex C
support area, It may be for the new vehicle tested on two occasions in
December and January.

(c) The G-1/G-2 launch area of Complex G is probably intended
for a new launch vehicle which is more likely to be an ICEM than a
space booster. When last observed in photography, construction of the
G-3/G-J4 launch area was not far enough advanced to permit a firm judg-
ment as to whether the launchers will be soft or hard, and this area
may be simply a different mode or configuration of.the G—l/G-2 area.
However, if the G-—3/G—h launchers are soft, they are probably intended
for a considerably larger vehicle than those at G-l/G-2 because the
rad separation distance apparently is planned to be almost twice as
great. 1In fact, past Soviet pad separation criteria suggest a vehicle
) somevwhat larger than the US Saturn F. This would be adequate for a
! 100-megaton delivery system and a variety of new space missions, but
! would probably not be sufficient for the menned lunar landing mission.
The presence of a single support facility at Complex G suggests that
even if the two launch areas are intended for different vehicles they
will be closely related.

fam e - v
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(e) It is unlikely thet all of the foregoing activity is con-
necteéd with hew -TCRY ‘programs. If one or more of ‘these faci]:ities is
to-be devoted prime.rily or exclusively to space . operations s we believe

that Complex B arid -1 : ,ticipe.teé. launch complex between A and E are
the most likely ca.ndida, e6. - Photography provides no ‘ba.sis at this time
for excluding the possi‘bility thet one or both of these aréas is being
prepared to develop a. very large new booster ce.pable of perfonnng the
manned luney lending mission.

Static Test Stends. Analysis of design thrust cepabilities of
static test stands in the USSR has failed:-to pro ,‘yide & bagis for Judg-
ing whether the Soviets are developmg a-nev booster of sufficient
thrust for a manned lunar landing

Indeed, it is still not poss:.ble o

distinguish with certainty between those stands -intended for engine ] 50X1, E.0.13526

tests and those for the entire stage.

R I Current estimates of the capsbilities of the known static test stands
) in the USSR range from about 1 to & maximum of about 5 million pounds
thrust. In US practice, test stands are normally not used to full design
capebility, even though there is a safety margin over and sbove the
design rating. Thus, by US standards, the estimated capebilities of
even the largest identified Soviet 'bes*b stands appear somewhat low for
testing the entire stage of a booster of about 5 million pounds thrust s
although they are more than adequate for testing large single engines

in the million pound thrust class. In view of the uncertainties of the
data, however, these judgments camnot be regarded as conclusive.

The largest test stend identified to date is at Zagorsk suRigeation
Long TabEBtIEted #ith NII/?I%@@?&I&:{C RS IRTEte A on tHevOULSRITEs . |
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Photography of these facilities indicates that no.mew test stards

or other inst.allations ‘have been eonstructed |
size a.nd the timing of their a.ppea.rance s migh
development of & very la:rge new vehicle. 3
no evidence, of any ma:]oj

' virtie of their
e indicators of the
> there has -alsg been
a.cilities sinceﬁ}!@m?
pand it is. likely

eri available for
new programs for some ‘time. Since even major modifications might not

be discernible in the poor-quality &nd infrequent- coverage of these

fa.cilities to date, we cannot be certain that development of ‘e booster
of the size reguired for tHe lunar mission is not. already cmme:m‘vay..
Moreover s 1f the Soviets ha.ve chosen to design g: oster s:.mla.r m

‘-f‘hﬁis“b'engmeé“wmm; ENIAE o] Tty
5 Anthe-oat W there mlght be no neéd’ for uniquely }m-ge
product:.on » hand.ling and tesmng facilities. Such boosters may well be
under development etxthePlant: 88/&@0’1:&‘}&*1’3{:{&‘1 ; ‘9@1‘» #t other: 1oca.—-§'*
4&1' SEETERST USERY: includdng the, ,Ky;(b shey ‘
géib ds-<haye :become: operational: at; KUromoch:

CE X 25 £ 4

Statements. Soviet statements provide the ofxly..d:;rect indication
that ‘the USSR has & manned lunar landing program underway. However,
theéy are ambiguous, conflicting, and of little value in determining

the present status of the program and vhether it is aimed at achieving
& manned {unar landing in this decade.

Khrushchev's statements in the latter part of 1963 concerning &
manned lunar lending clearly were intended to create the impression
that the USSR is not competing with the US in such a venture. However,
it is difficult to judge the extent to which his remarks actually re-
flect current Soviet policy. ‘011‘ the” dnévhand,’ these'statements are
consisten‘b with yis £ priyate, remarks - on this subgect over
the’ past'sever . years, which have‘sressed she high cost and technical
difficulty of putting a ‘man on the moon}f It is possible that Khrush-
chev's statements indicate that the Soviets have some undefined or

-6 -
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Apol].o projeet. It may be s thergfbre i th“
mot:.vated prm&rily by a des:lre to exploi ' sm mthin the US of
the scope and pece of the Apollo progrem. Mo , the. statements
are sufficlently am‘biguous to sdmit the possib . ty that the Soviets
might accomplish a :ﬁ'anned lunar lending by the ena of the decade.

Khrushchev's statements differ markedly in- tone from- statements
made with mcree.sin’ frequency earlier in 19 ndiy

ith the space program. In gener lad
plied a Soviet 1n'tentmn to ‘attempt a manned ‘luna; ¢
relatively few’ Yyears: and in seVéral inste.nces had a compemtive tone,
expressing a degire to accmplish this fea.t first. Since the Khrushchev
statements, however, there has been a notable. decline in. cementary
from other Soviet sources., In the a.‘bsence of more; tangible endence 3

we do not believe that Soviet statements esssist ma.terlally in® evaluating
' Soviet policy regarding a compet;itive manned luper landing.

"

| _TOP-SECRET- DINAR RUFF
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II. An Illuetrative Sdﬁet Ma.nned Iunar Lam'iingf Prog’

Becauge of Soviet success -in concea.ling sensitive activities,b

way at. the ‘present time vithout any ‘major miléstenes "béing obsérvable
other than the initial pha.ses of construction at Tyuratam.

If KEYHOLE coverage of Tyuratam during the next. 18-2h months re-
veals a launch complex clearly associated w.; h-a very . laxge booster,
we could probably Judge with considerable confidence’ by late 1965 or
early 1966 ‘thet the Soviets were engaged in a competltive‘program.
Presuma‘b]y the Soviets will have accompllshed during,%this period:a
number of detectable miss:.ons whlch would be app ca.ble to 4 manned
lunar danding, such as additionel lunar recoii ssance and rendezvous
and - -docking. These activities would not be conclusive ors o
com;;etit:.ve program, because they could a,pp]y equally to some’ other
objective or cofibination of ob;ectives. It is our present Judgment,
hovrever » that the appearance of such a booster during this- tise period,
and ‘the major resource commitrient vhich it would mply, would be more
likely to reflect a direct Soviet response to the US lunar challenge of
1961 than pursuit of any alternative space flight ob,ject:.ve. On- the
o‘bhex' hand, if it becomes clear that none “of the consiruction now under-
vay at Tyuratam is intended for a very l&rge booster, and no additional
constmction is begun in ‘the next year or &6 whlch appears to be for
this pu:pose , there would then seem to be little likelihood that the
Soviets’ ‘could accomplish a manned lunar landing by 1970,

By way of iliustration, a hypothetical manned lunar landing pro-
gram is.shown in Figure 3.¥ This program assumes that a decision to
proceed with the program was reached by mid -196§ ‘and that the new sup-
port area between Complexes A and E is intended to support construction
of 1aunch facilities for the manned lunar landirig mission. Based on
statement;s by Soviet personelities known to be associated with the

*¥ In genera.l the timing of specific activities and the relationships
between them are in agreement with an early proposal for the Apollo
program which was then based on the EOR technique.

-8 -
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) spa.ce ;program, we believe that the Soviets would have

Orbital ‘Rendézvous (EOR} mode,

nagnitu
and. general na.ture of these fa.c:.lities woul& be clearly;identifmble
'some “time in- 1965 , if not before.

In the US A;?ollo program, by c;ontrast, construction o 'Pad. 3911 for

8t Ce.pe Kennedy COnstru.ction of. the
‘started in mid-1963 end will reguiré about: :
ea, was begun/in early 1963 to support the, Gemini progras
ke. a,beut 18 months to. complete; this ‘@rea wil.l be léter ex-
pa.nded. and used to support the Apollo program.

;Supporl;ing M1ss:.ons .

The Soviets have aJxeaBy begun to carry out

; a
frpart the Ra.nger pro-f
BTN dpj,ti,,fa.ihﬁe“.&\ +We have mno
5f f'why the Scnets hav no'b repeated their attemptg at
reconna.zssance or when m To;

operations might be:resumed. Our
knowledge of Soviet space programming is so imperfect that we have no

basis for choosing among a number of possible explanations, ranging
from a lack of urgency in acquiring the data to a desire on the part

of the Soviets for more advanced hardvare -- boosters, stages, space-
craft -- then thet now availeble.

best available copy
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1 str ive pmgram, the Soviet 3
-rated before 1966
n “program, which 487

quarter of 196k with the first manned flight in late 196k and the first
rendezvous operation in the second quarter of 1965.

Development of re-entry technology for the return phase of the
lunar mission has not been included in the illustrative program, but
several alternative approaches to this problem are open to the Soviets.
They may choose to use high angle re-entry utilizing atmospheric brak-
ing only (es in the US progrem), in which case the first observable
flight test might occur in 1964. Alternatively, they may adopt a tech-
nlque involving partial retro-braking prior to re-entry, which would
reduce the heat shield performance req_uirement. Finelly, if weight is -

. not a constraint, they may elect to use retro~braking to get into earth

orbit and then use proven re-entry techniques.

Launch Vehicle. Development of an early high energy stagegclj‘_w_'_ 113
gecheduded butlis not essential to the -accomplishment of subseguent
%sﬁozxas in the development of launch vehicle hardware for the lunar B

mission. If the Soviets choose to use hydrogén fuel in the upper stages
of the launch vehicle, they would probebly develop e smaller engine as
& test bed, although this early engine would not have to be flight
tested before the end of 1965. However, the Soviets may not be com-
pelled to use hydrogen fuel to achieve a higher specific ifmpulse; they
may elect to use other propellent combinations or fuel additives for

+this purpose. !

ey

About 18 months have been allowed in the illustrative program for

. Yest firings of the leunch vehicle, from the first firing of the booster
%o the first manned flight. This compares with about 15 months now
i scheduled for urmanned leunches in the US program. The first and second

- 10 -
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IIX. Eéonmnic -COnsideré.ti ons

A manred lunar 1and1ng program is very expensive; Khmshchev and.
others. have expressed concern in the past over the high "cost of. such ‘
an6undertaking. In considering whether to a.ccept the U

‘uses -~ both )
wha.tever th

' : . =g
important would. be the Soviet leaders' v:l.ev of the:.r m.bility to
pete succes‘s 111y and their -asgessment of the consequences ‘for

’ prestige and »dla.ims to grea.t power status of defwlt from the race.

Although we have no direct information on the costs of Soviet space
progrems, the estimated cost (produced-in-the-US) of the illustrative
Soviet manned lunar landing progrem would be on the order of $15 bil-
lion to $20 billion through 1969. Peak expenditures on the order of
$3 billion to $4 billion a year would probably be required in 1965-66.%
Costs of this megnitude probably would have tended to dissuade the
Soviet leaders from accepting the US challenge in 196%.

Nevertheless, in the past, the Soviets have been willing to allocate
substantial resources to their space program, -to which they have attached
great importance as & means of projecting an image of military strength
and technological superiority. Although they have done much to make
their space program as economical as possible through the use of avail~
able military hardware and facilities, keeping unique vehicle develop-
ment to a minimum, and through concentration on & limited number of
major space objectives, Soviet accomplishments in space have come high.
It is estimated that Ty the end of 1963, the Soviets had spent the
equivalent of at least $3.0 billion and perhaps as much as $4.5 bil-
lion for those programs already in the flight test phdsel

Additional expenditures for programs now underuay, but not yet
identified ghrough-the:detection ofi-flight tests), may be on the order
of $1.5 billion to $4.0 billion. Primarily, this range reflects our
uncertainty concerning the Soviet timetable for a manner lunar #landing.
Because of leadtime constraints, a Soviet decision to compete would

¥ These figures exclude all other space programs except those required
to support & manned lunar landing, such as lunar reconnaissance and
early rendezvous and docking., They also exclude the costs which would
be incurred .during the latter part of the decade for subsequent lunar
programs, such a&s the establishment of a lunar base.
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have “hed to be made 'by mid-l962 pnd alree.d,y' would ha.ve enta.iled. a su‘b-

a.bouf. '$7 'b1].‘L1

. XD Y
tal US space. expe diture of $12 villion

1

and nev space systmns, a.nd. there seems little doubt that Soviet expendi-
tures for space are destined to grow. 'I‘he K!MTR and TB&TR COSmOS
progrems are continuing,finzs oLz ’ 7
Emmnwmm@app__ : T )
fE%: Moreover, the expe.nsion {n the number and size of leunch com-
plexes ‘at TIMIR in the pest few years has been so great that it cannot.
be accounted for entirely by new weapon systems programs. Some of the
facilities novw being built almost certainly are intended to support
future space progrems.

Even if the Soviets are not committed to a competitive manned luna.rr
landing program, we would expect them .to undertake several less costly,
less spectacular missions in this decade in order to maintain. their
position as & great space power and their world image as a technologi-
cally advanced nation. There is & wide range of missions which could
be accomplished with a more advanced booster, such ‘as that currently
estimated to be developed in the next few years as a delivery vehicle
for the 100-megaton warheaed. These missions probably would include
early rendezvous and docking, a small earth-orbiting station, and a
manned circumlunar flight. Because the cost of developing the booster
would be ‘borne by the military, such a package of programs could be
purchased for an estimated expend.lture of only $6 billion to $8 bil-
lion. .

The next class of space missions would require a booster of much
greater thrust which would have no immediate military application.

The cost of developing this unique booster, therefore, would be attrib-
utable solely to the Soviet space program. Other than a menned lunar
landing mission, the most likely mission in this decade that might

. employ such & booster is a large manned scientific satellite, the esti-

mated cost of which ranges from $12 billion to $16 billion. Expendi-
tures Qf this magnitude, however, verge on those estimated for the

-13 -
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1llustrative manned lunar landing program ($15 billion to $20 billion).
Moreover, a smaller ménned space station could be established without
the use of a very large and ¢ostly booster. Because the Soviets would
probably’ consider that the lunar mission would be of greater value in.

maintaining theéir national image of ‘préeminence. in space, we believe

i

in the near term, as

e e 51 Lities now under construc~
tion between Complexes A and E'at Tyurstam, would provide & strong .
indication that the Sdviets intend to compete in a marned lunar lending
mission.

that Soviet, development of a very large boos
seems to be implied by the .size of the facil

»
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Soviet Satellite Defense '

Against the US Miniature
Vehicle Antisatellite Weapon (U)

The Soviets will have only a limited capability to defend their satellites
against an attack by the air-launched miniature vehicle (ALMYV), the US
antisatellite (ASAT) weapon system that is scheduled to be deployed in
1987. The ASAT weapon will be capable of attacking low-altitude
satellites, including most of the Soviet reconnaissance satellites. Once the
Soviets detect an attack, the most likely tactic they would employ to defend
their satellites is maneuvering to avoid interception, although onboard
propellant supplies and other factors will limit this option. Alternatives to
defend the network rather than the individual satellites include replace-
ment of damaged or destroyed satellites and storing spacecraft in orbit
(perhaps in orbits beyond the ALMV’s range). il

Our estimates of Saviet technological advances and of Soviet perceptions of
the ASAT threat indicate a moderate likelihood that the Soviets will
develop additional defensives—decoys, electronic countermeasures, and
signature reduction—by the late 1990s. Although these countermeasures
would increase the probability of satellite survival, they can only be
implemented after major technical problems have been solved. The weight
of countermeasure packages added to present satellites probably would
require the use of a new launch vehicle, and the Soviets have a suitable
launch vehicle under development. Alternatively, the Soviets may choose to
incorporate countermeasures in newly designed satellites. Far-term options
like shootback or escort satellites will pose even greater problems and may
be as expensive as the satellites they are defending. .

Although we believe that the Soviets may attempt to increase satellite
maneuver capabilities by increasing propellant capacities, we se¢ no new
spacecraft designs that include this or other modifications for defensive
countermeasures.

We believe the Soviets know enough about the ASAT system to develop
countermeasures designed to increase the survivability of their satellites.
Open-source reports about the ALMYV contain data on the probable Soviet
target satellites, physical dimensions of the ALMYV, main components of
the system, initial basing of the F-15s modified for ALMYV launch, prime
contractors and budget, and even a detailed design drawing of the ALMV.
We believe this information would allow the Soviets to model the ASAT
system accurately enough to predict attack geometries and to identify
threatened satellite targets during an attack.JJill

: ~
Withheld under statutory autherity of the i
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Time will limit any Soviet satellite defense effort. The Soviets must detect
US actions and intent, inform the proper authorities, and command the
satellite to perform a countermeasure—all within as little as 30 minutes.
The United States could therefore design an attack to minimize the
amount of time available to command the target spacecraft. The Soviets
are developing a satellite data relay system, however, and we believe they
will be able to command a few of their spacecraft in real time by the late
1980s. i
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Soviet Satellite Defense
Against the US Miniature
Vehicle Antisatellite Weapon (u)

The Air-Launched Miniature Vehicle Program

The US air-launched miniature vehicle (ALMV) is
part of a direct-ascent, hit-to-kill antisatellite (ASAT)
weapon that is scheduled to be deployed in 1987. The
weapon consists of the ALMYV payload and a two-
stage booster. It is carried to launch point by an F-15
aircraft that has been modified to carry cooling and
computer interface support equipment on a pallet in
the ammunition bay and the ASAT weapon beneath
the fuselage. lN

In a typical intercept plan, the F-15 carries the ASAT
weapon to an altitude of about 13 kilometers (kmj;
then it performs a supersonic dash and ejects the
ASAT weapon. The first stage is ignited and burns for
approximately 37 seconds. The second stage ignites
and burns for about 33 seconds. After its burnout, the
second stage is oriented toward the area where the
targeét satellite is expected, and the ALMYV payload is
spun up for stabilization, attitude control, and sensor

operation. The ALMV’s long-wavelength infrared

sensor then searches, detects, and acquires the target
satellite. Finally, the ALMYV is separated from the
second stage, and small, radially oriented, solid-fuel
rockets mancuver it toward interception at altitudes
as high as 670 km. Relative closing velocities between
the ALMY and the target are about 4,000 to 12,000
meters per second (m/s), depending on the attack
geometry. Figure 1 is a diagram of a typical ASAT
mission.-

The Mission Operations Center (MOC) at Space
Command Headquarters in Colorado Springs will
direct all ASAT -operations and act as an interface
between the National Command Authority and the
air-launch control centers (ALCCs) at Langley Air
Force Base (AFB) and McChord AFB, where the
modified F-15s initially will be based.! The MOC will
prepare lists of potential targets and intercept data,

' The ASAT system is flexible, and minor modifications (a special
weapons handling facifity and ground support equipment) could
atlow basing at remote facilitiw.-

Withheld under statutory authority of the
Central Intelligence Agency Act of 1949 (50 1
U.S.C., section 3507)
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plan attack engagements, and perform battle manage-
ment and strike assessment functions. It will receive
data from the US Space Detection and Tracking
System (SPADATS), a worldwide network of ground-
based radars, and the ground-based electro-optical
deep space surveillance (GEODSS) system of optical
tracking stations. The ALCCs will control the F-
15/ASAT operations at the airbases and prepare the
intercept data for the F-15/ASAT computers.Jilij

The ASAT mission will begin when the National
Command Authority issues the order to attack a
Soviet satellite. The system is required to negate any
and the ASAT

orce level is designed to satisty this requirement. In
the event of an alert, a number of F-15s will be fitted
with an ALMY support pallet. Four hours will be
needed to load the missile and to cool the ALMV.
During that time the MOC will perform final target
selection and intercept data updates, which will be
sent to the ALCC for the F-15/ASAT computers.
Although not a system requirement, ground sensors in
the SPADATS nctwork will probably provide addi-
tional tracking d’ata..

After takeoff, the pilot will fly to a preset location to
launch the ASAT weapon. Flyout times may range
from four to 160 minutes, depending on the attack
geometry. After release from the F-15, the ALMV
will intercept the target satellite in three to 10
minutes. Plans for upgrading the system include
adding the capability of the F-15 to receive in-flight

25X5, E.0.13526
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Figure 2 .
ASAT System Operational Timeline

Time to intercept
(hours) . 16 8

Executive order

| A

Battle planning

Tracking data®

Targeting,
<omputations .

Targeting data
transmission

Missile installation
and checkout

Sensor cooling and !
alignment

[ __

Target data
toading

Aircraft takeofl :
and.cruise ®

Missile launch

Intercept

R

Potentid! warning A
indicators A

a Additional fracking data would not be required if NORAD data are adequate.
b Flyout time can range from 4 lo 160 minutes. Bar represents maximum time,

~Beeret

3(031; 8-63

updates from the ALCC and modify the time of
release by as much as 90 seconds, enabling the
ALMYV to respond to possible defensive maneuvers of
the target satellite. A timeline of the ASAT operation
is shown in figure 2..

Soviet Knowledge of the ASAT System

A large amount of open-source information on the
ALMYV and its subsystems is available to the Soviets,
and they have recently published a detailed descrip-
tion of the ASAT system in one of their military
journals. The major source of information is Aviation
Week and Space Technology, along with technical
Jjournals, Congressional and Defense Department re-
ports, and Jane's Weapons Almanac. Information

about the contractors, ASAT mission, physical di-
mensions (including detailed design drawings), sen-
sors, basing, and probable Soviet targets is available
in these publications. The estimated budget, the in-
tended date for initial operational capability, and the
C? (command, control, and communications) and
tracking support provided by NORAD also have been
reported. Proposed plans to update tracking and tar-
geting capabilities of supporting radars have also been
published. An example of classified information that
has been published in the open press is shown in figure
3. {v) X

Withheld under statutory authority of the
Central Intelligence Agency Act of 1949 (50
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. Figure 3

The ALMV: An Example of Classified Material Available in the Open Press
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A US Air Force contractor performed an analysis of
the ALMYV using only open-source material and was
able to estimate the ALMV's maneuver and altitude
capabilities, possible attack geometries, the sensor’s
field of view, and the correctable miss distance of the
vehicle. Similar work performed by a Soviet analyst
would indicate the effectiveness of potential defensive
countermeasures. The Soviets may lack some of the
critical design parameters of the ALMYV, however,
including sensor capabilities. They would therefore
have to allow for uncertainties in assessing its capabil-
ities. The Soviets would be able to target their
intelligence collection to fill these gaps, however,

-

because they know which contractors are involved in
the ALMV program.‘.

In addition to this readily available information, the
Soviets probably are collecting against the ALMV
program. They could receive tipoffs of upcoming tests
and relevant flight information. The dates and times

| 25X1, E.0.13526
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of early flight tests at Edwards AFB are unclassified.
Flight test telemetry is encrypted, but voice communi-
cations aré not. Information acquired through techni-
cal collection indicates that

We
expect tHat future flight tests, which will be flown
over water in thé Western Test Range, wxll be
momtored by Soviet intelligence collecnon ships
{AGIs) or merchant ships: These ships have been
observed in this area during previous US weapons
tests, and they probably have been momtormg these
tests.

The information collected from these various sources
will enable the Soviets to tailor countermeasures to
spec:ﬁc system limitations. For example, knowledge
of the range of the F-15 and of the booster capabili-
ties, combined with knowledge derived from monitor-
ing flight tests, would help the Soviets deduce altitude
and attack geometry limitations of the system. With
information on the sensor system, they would know
which dttack geometrics would be precluded by sun-
and Earth-angle constraints. Knowledge of attack
geometry hmxtatxons would help the Soviets identify a
set of possxble target satellites. However, because they
would not know the exact target until the ASAT
weapon is releéased from the F-15, they would-have to
initiate countérmeasures on several possible target
satellites—a costly method of defense..

Soviet Warning and Countermeasure Command

Defensive countermeasures against an attack on an -
individual satellite will depend on the Soviets’ capabil-
ity to'obtain a warning of the attack and direct the
satelhte s responsc A control center may receive the
warning and relay commands to the satellite; or the
satellite could be equipped with onboard sensors to
detect the attack and could be programed to initiate
defensive options. il

~Secret 25X1, E.0.13526 |

-This would occur between six and 10

hours before the planned intercept to allow enough

time for cooling the ALMV.
| 25X1, E.0.13526

s Additional target tracking might be detected by

Soviet ELINT satellites, but this would be unlikely.
ELINT 3 satellites do not transmit data toa ground
station in real time, and

» Takeoff of an F-15 with the ASAT weapon attached
to its fuselage could be detected by a covert observer
near the airbase. This could be for a simulated
attack or a training mission, however, so aircraft
takeoff is not a reliable indicator of an intended
ALMY attack. (The only reliable method of attack
detection would be a warning system on board the
target, as discussed below.) The F-15 and missile
operations also could be observed from a platform
(aircraft or ship), but this alternative is unlikely
because of platform complexity and distance from
home waters, as well as US security measures.-

Estimates from a contractor’s analysis indicate that,

- once the data about an imminent ALMYV attack are

received in Moscow, it would take approximately 30
minutes to process the information and generate a
command to initiate a countermeasure. Despite their
extensive knowledge of the ALMV system and its
target list, the Soviets probably would not be able to
narrow the target set to less than five satellites before:
the ALMYV is released. Only when the ASAT weapon
had been released from the F-15 would they know
precisely which satellite was targeted. .

Once a warning has been received and the decision to
implement a countermeasure has been made, the new
programing data must be sent to the satellites. Al-

though the Soviets cannot command their low-altitude

Withheld under statutory aunthority of the
Central Intelligence Agency Act of 1949 (50
U.8.C,, section 3507)
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Definition of Probability Terms

Term Percent
Very low 1-10
Low 10-40
Moderate 40-60
H igh 60-90
Very high 90-100

(u)

satellites in real time, they are developing a geosyn-
chronous satellite data relay network. Soviet filings

- with the International Telécommunications Union
mdncate that this network will be operational in 1985,
Most current Soviet satéllites were dcsxgncd in the
19608 and probably are not equipped fo use the data
relay system, however.* Soviet reconnaissance systems
probably will have to be modified or replaced with
-new.designs. Past Soviet development trends indicate
that ‘modifications and follow-ons wﬂl be operational
in the late [980s. B

[25X1, E.0.13526 |

out this data relay network, a Soviet command center could
new programing data 1o-a satellite only when it was within
“of sxght— The Soviets <ould offset this
antage by preprograming countermeasures to occur when the
te was within the attack radius of the ALMV. Although this
would be wasteful of resources, the Soviets could guarantee at least
a marginal improvement in survivability.

Possible Countermeasures

The Soviets have at least nine possible future options
for defense against the ALMV. Tables | and 2
summarize our assessment of the probability of devel-
opment for each countermeasure and for each satellite
system. {s)

25X1, E.0.13526 |
Maneuvering

The only Soviet method of direct defense against an
ALMY attack is maneuvering

the Soviet low-altitude satellites I:kcly
to be targeted are maneuverable, except for the

ELINT 3,

This countermeasure
will have greater chances of success when the satellite
data relay system is operational JJjj

Present Soviet EORSAT, RORSAT, and HiRES 2
photoreconnaissance satellites were designed in the
1960s and carry enough propellant to perform only
operational or mission-related maneuvers. Defensive
mancuvers would shorten their lifetimes ]
because they would have to maneuver each
time they passed an ASAT base—IEEGNEGGG_
I satcllitc’s mancuver capability (V)
is the change in velocity. that can be added to its initial
orbital velocity and is approximately proportional to
the onboard propellant supply. The following tabula-
tion shows AV requirements, measured in meters per
second (m/s), for operational and defensive
maneuvering:

25X1, E.0.13526 |

U.8.C., section 3507)
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“Table'1

Defense- Optxons for Soviet Satellites Against the ASAT System 2

25X1, E.0.13526 |

Option

Likelihood of Availability at Time of ALMV Deployment

Likelihood of Avaiiability by
Late 1950s

Current Capabilities

Maseuver - -

Increased capability

Replacement . | -,

Demonstrated capgbi'lity b

Additional launches

Demonslramd capabnluy——some satellites can be launched in
four to five hours

_ Orbiting spares

Attack on F-15/Airbase

Possible but improbable at stages of conflict below strategic war

Increased capability

Possible bul improbable at stages
of conflict below strategic war

Future Capabilities )

Decoys Low-—-would require major redesign of present spacecraft Moderate on satellites that cannot
maneuver; low on satellites that can
maneuver ®

Electronic countermeasures Low-—difficult to implemesit Moderate

Signature reduction * Very low—would require major redesign of present spacecraft  Moderate

Highér altitudes Low-—would degrade mission quality Low

Shoatback .

Low-powered lasers Very tow—-lcchnofogically ‘constrained Low
Missiles Very low—technelogically constrained Low
‘Escort ga{élliie&, ‘Very ldw—teéhnologiealiy‘ constraincd Very low

.do not beheve that the Soviets would have

thin systems testing, 16 implement these meas- L 25X1, E.0.13526 }

T‘ ,ORSAT Salyut, and photoreconnaissance
but ELINT 3 satellites cannot.

s table isSeerce |

The maneuver capabilities of Soviet satellites could be
creased by using larger space launch boosters, hxgh-
er energy ro ilants, lighter subsystems, or increased

Withheld under statutory authority of the
Central Intelligence Agency Act of 1949 (50
U.S.C., section 3507)

ant capacities.

carri aiimximatcli 15|000 kiloirams to low altitude;

The Soviets may also design new satellites to carry
more propeliant. We expect the next generation of

which will probably be deployed within a year, will

The SL-Y spacé launch vehicle,

| 25X1, E.0.13526 |

RORSATs and EORSATS to be deployed by 1990,
and they might have increased maneuver capabilities.

The Soviets most likely would design satellite maneu-
vers to degrade the US capability to track and target
the satellite. This can be done largely by effective
timing. After a Soviet maneuver, it would take 20 to
60 minutes for the ALMV computer to receive and
process maneuver information, Depending on the



https://maneuv.er
https://Replaccnic.nL
https://capliblli.ty

-

C05173252

—Seeret-
Table 2
Deéfense Options for Individual Satellite Systems 2
Satellite Mancuvering Deéoys Rapid Orbiting Spares Signature Shootback Lasers
. Launch of Reduction
) ! Replacements . __ i
EORSAT Limited present Low probability Present capa-  Present capability Moderate Very low Very fow
capability L bility . ) probability probability probability
RORSAT Limjtéd present  Low probability Present capa-  High probability.  Very low prob-  Very low Very low
capability bility Technically possi-  ability. Active  probability probability
ble but not yet sensor is diffi-
demonstrated cult to mask i .
ELINT Very low prob- Moderate prob- Present capa-  Present capability Moderate Very low Very low
’ ability ability bility probability probability prgtlahility
Photorecon- Limited present Law pmbébijity Low probability High probability. Moderate Very low Very low
naissance capability Technically possi-  probability probability probability
. ble but not yet
demonstrated
Salyut Present capa-  Moderate prob- Very low Very low probabili- Very low prob- Very low Very low
bility ability probability ty ability. Diffi-  probability " probability
cult to mask :
such a large
spacecraft

‘the targeting data. This maneuver would be initiated

s All entries indicating probability refer to possible development in
the next 10 to 15 years.

This table is -

mission profile, time limitations might force US mis-  attack, we believe the Soviets will most likely use this
sion planners to abort the attack. The Soviets could . countermeasure to defend their maneuverable satel-
minimize the amount of time the United States would  lites because it would be easier to deploy than other
have to react to the change by maneuvering the i
satellite just after it passes the detection window of
the last radar or GEODSS optical tracking station
before the intercept point, thus precluding update of

45 to 90 minutes before-entering the ALMY intercept

window. . Replacement Satellites. -

I ..t the Soviets
Although an endgame maneuver (one attempted after  intend to increase their space assets before and during
the ALMYV has acquired its target) is theoretically a conflict. This option could involve launching re-

possible, it would not be successful. Because of the placement satellites and maintaining spares in orbit.
ALMYV’s large AV (335 m/s) and eapability to divert
along its intercept path, it can easily intercept the
satellite once it acquires the target despite any end-

game maneuver.

Although replacement

Although Soviet knowledge of the ALMYV system
probably is not complete enough to calculate the exact
magnitude of maneuver necessary to avoid an ASAT 25X1, E.O.13526

Withheld under statutory authority of the
Central Intelligence Agency Act of 1949 (50 7 —Soereb
U.S.C.,, section 3507)
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would be very expensive, the ability to replace dam-
agcd or dcstroyed satellites provides an alternative to
redes:gmng thezr spacecraft for other countermeas-

ures. [25X1, £.0.13526 |

" Additional Launckes. Additional satellites can be
. lainched to.augment all Soviet networks, but NN
E only EORSAT,
ROR yand ELINT 3 could be launched quickly
(within four to five hours) in a ¢risis.

RORSATs and E.ORSATs are launched by.the
SL—!I booster from Tyuratam.

If the Sovnets Iaunched only EORSATS and

‘RORSA’I‘s and used both launch pads at Tyuratam,

they theoreucally could launch four satellites in six to

‘eight hours and seven satellites in 20 to 28 hours.

However thls optimum schedule would be delayed by

the. followmg constraints:

. Spacmg satelhtes in the proper plane.

. Offsettmg launches by two hours to avoid having
bomters on both pads at once.

.. Deiays in pad. rcfurblshment with an increase in

launches.

4 The ELINT 3 also could be launched rapidly

[25X1, £.0.13526

| 25X1, E.0.13526

The Soviets may decide to store some satellites in high
orbits beyond the range of the ALMY. The Soviets
probably know the maximum altitude of the ALMY
based on open-source information about booster and
F-15 capabilities. Spares could be positioned beyond
this range and brought down to operational aliitudes
to augment or replace space assets as needed. We
believe there is a moderate likelihood that the Soviets
would us¢ orbiting spares to enhance the survxvabxhty

of their, reconnaissance network -

Attack on F-15 or Airhase

Although attacking the F-15 with interceptor aircraft
is a theoretical option, the aircraft operates so close to
the United States when launching the ASAT weapon
that such an attack would only be likely in war.
Furthermore, the high performance characteristics of
the F-15 make it extremely difficult to intercept. The
Soviets would have to know precisely when the F-15
was to take off on an ASAT mission and where it
would launch the ASAT weapon. Interceptors could
be deployed from Cuban or Central American staging
bases or from ships, but this approach is very unlikely
because of logistic problems. Attacking the F-15 bases
with SLBMs is somewhat more likely because of the
ease of targeting the SLBMs and the softness of the
bases. Special operational forces also could be used,
but this is 2 much less likely alternative because of
logistic problems.

Decoys.
The Soviets could develop decoys to confuse the
ALMV’s infrared sensor and processing systems. To

. imitate the target satellite, decoys would need to

radiate infrared on the order of 160 to 500 watts per
steradian, A satellite might also eject flares to confuse
the ALMY. We believe there is a low likelihood that

| Withheld under statutory authority of the
. Central Intelligence Agency Act of 1949 (50
U.S.C., section 3507)
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the Soviets would use decoys with existing nonmaneu-
verable high-value satellites (ELINT 2 and 3) bécause
of the weight penalty associated with their use, There
is a moderate chance that a follow-on ELINT satellite
will be designed to eject decoys. We do not expect the
follow-on. ELINT system to be maneuverable, so a
decoy countermeéasure option is the next most likely
alternative if the Soviets perceive the need to protect
it from ALMV.JJJ]

We believe that the Soviets are more likely to use
expefidable than nonexpendable decoys

- [25X1,E.0.13526 |

i

that the Soviets would test infrared decoys before they
were deployed on an operational satellite.-

A decoy countermeasure would have to account for
uncertainties in Soviet knowledge of the ALMV and
its processing capabilities. The Soviets would have to
speculate on how much distance would be required
between the decoys and the parent vehicle to deceive
the ALMYV and also on the separation velocity. If the
decoys were too close to the target vehicle, the ALMV
would aim for the infrared centroid, which might
include the spacecraft. If the decoys were too far from
the satellite, they might fall outside the ALMV’s field
. ’ of view.-
The Soviets might choose to eject decoys whenever
the satellite entered the attack windows of the ASAT
A .
weapon. This would be the most costly decoy ejection
scheme, and the supply of decoys would be quickly
depleted. Objects also could be ejected upon tactical
warning of an attack. If the Soviets could observe the
activities at the ASAT bases and relay the informa-
tion quickly, they might be able to command their
‘satellites to eject decoys. This method is more risky
than the automatic ejection method, but it is less
demanding of decoy resources.-

Central Intelligence Agency Act of 1949 (50
U.S.C., section 3507)

Withheld under statutory authority of the 9

| 25X1, E.0.13526

The Soviets might also decide to deploy nonexpend-
able decoys on permanent booms suspended from the
main body of the satellite. When warned of an attack
or when passing over the ASAT weapon attack
window, the satellite could activate bright infrared
sources, This countermeasure would expand the infra-

red signature seen by the ALMY and thereby reduce
the probability of a direct hit.—

If the satellites had sensors on board, decoys could be
ejected upon tactical warning.

‘To ensure a certain level
of survivability, the Soviets would have to eject a
number of decoys at various speeds and intensity
levels, and the supply of expendable decoys would
quickly be exhausted-

Electronic Countermeasures

" Signature Reduction

The Soviets
have investigated properties of various radar-absorb-
ing materials since 1950, and our analysis of their
open-source reports indicates that they can reduce a

25X1, E.0.13526



https://follow.on

C05173252

—Seeret-

| 25X1,E.0.13526 |

The Soviets have reported in opén sources
“their. expenmems w:th several methods of reducing
radar crogs sections, including ferrite paints, compos-
ite materials, and aerosols. At present, all (hese
techniques are difficult to implement and their gener-
al effectlveness as methods of radar signature reduc-
tion is suspect. The Soviets might try to reduce radar
. cross sccnons when designing future satellites,

If the Soviets
:mensxty of

ture f the. RORSAT’S nuclear reactor would be
dxfficult.-

Shoetback

The most effective way to counter the ASAT weapon
would be to destroy it in flight with either a laser or a
mzssxle Thxs shootback capability would significantly

-incredse the ‘probability of satellite survival, but nei-
ther-of these shootback weapons is a near-term option
: because of. ma_;or technological limitations.

Lasers. The various technical problems associated
-with a laser.system (including acquisition, pointing,
laser flux levels; and beam quahty)

pnon couldalso preclude the use of this
5. We believe the total technological

and fi ial constraints of this countermeasure

. would prohibit deployment earlier than the late 1990s.

Two types.of lasers might be used—Ilow-powered

- {asers designed to damage the ALMV's long-wave-

‘ length infrared sensor and high-powered lasers to

. destroy the ASAT weapon. The most effective use of
alaser in satellite defense would be a low-powered
laser used to cause in-band sensor damage. Such a
system could, be designed to scan space at low power
unul the- attackcr s sensor was detected. Then an

intense beam could be directed back at the sensor to
damage the sensor optics of the attacker. Because the

‘Soviets know that the ALMYV utilizes a long-wave-

lenigth infrared detector, the most likely candidate for
a defensive laser would be a CO,-type, which operates
in that region. High-powered lasers could be deployed
either on board other satellites or as self-contained
satellites, Because of the additional problem of power
consumption, we believe that a high-powered laser
system would probably not be deployed before the
deployment of a low-powered laser.

Missiles. The Soviets might develop a satellite that
could shoot back at the ALMYV using missiles. If the
Soviets were to attempt a shootback defense, they
would be constrained by the strength of the signal
received by acquisition and targeting radars or by the
capabilities of an infrared detector. Because designing

a missile with a fast-reaction capability also would

require a major technological brcakthrough we do
not believe that they could employ this defense before
1995.

Escort Satellites

The Soviets might design escort satellites to defend
one or more high-value satellites with lasers or with
nuclear or nonnuclear missiles. Defense of low-alti-
tude satellites would be difficult because of insuffi-
cient time for warning, acquisition and tracking, and
engagement of the ASAT weapon. Because the
Soviets do not possess the necessary technology, we
believe they could not employ defensive escort satel-
lites until the late 1990s. ]

Withheld under statutory authority of the
Central Intelligence Agency Act of 1949 (50
U.S.C.,, section 3507)
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Introduction This report provides current conclusions ab&xt existing and projected Soviet
Information available missions in space and is largely a compilation of key judgments extracted from -
as of 25 May 1983 CIA publications. More detailed information will be presented in NIE 11-1-83. (U}
was used in this report, '
Mfisl;;u_ ] Present N Future e -
Manned sp alt prog Salyut Military space station
’ Progress Reusable space planc* ~
Soyuz-T Reusable space transporiation system
Modular space complex
Large space station »
Space base*
Future manned expeditions
L New resupply vehicle
ASAT systems {nterceptars: Interceptors:
Op 1 orbital intercep ’ Developmental orbital interceptor
Direct-ascent Galosh ABM {nuclear warhead) High-altitude orbital interceptor ®
Directedenergy systems; Direct-ascent Galosh ABM (nonnuctear warhead)
Ground-based lasers at Complex D, Saryshagan Lse of Soviet ballistic missile systems and
Interference techniques: launch vehicles®
Electronic warfare LT
! Directed-cnergy system:
t Graund-based lasers at Saryshagan R&D Complex
Space-based lasers *
Rudiofrequency weapons »
25X1, E.0.13526 | Paricle seame s
Interference technigues:
- o Spacemines b
Communications satellites Molniva-{ Network

Molniya-3 Network
Stationar Network

Volna Network
Luch Network

Satellite dats relay system (SDRS)
Poink -

Luch P
Phou;cconnaimnc: satellite - High-resolution system ‘New photofgeophysical satellite system
Medium-resolution system Electro-optical system
Earth resource system
Photo/geophysical system .
Ocean reconndissance Radar ocean reconnaissance Advanced RORSATY
satellites satellite (RORSAT) : .
ELINT ocean reconnaissance sateilite (EORSATY .
Electronic intelligence (ELINT]  ELINT2 High-altitude ELINT system ® . . -
satelfites ELINT 3 R e
Radar support satellites RADSAT.2s No new systems prajected
~ (RADSAT) RADSAT-3s
’ . Cosmos 1 146-type satellite :
Naval support satellites NAVSAT-2 ) Glonass Network
(NAVSAT) NAVSAT-3
. Launch-detcetion sateliites LDS for detection of US ICBMs SLBM jaunch detection s
- (LDS} Aircraft detection ®

Scientific satcBites and probes

Meteor

Metcor-Priroda

Interplanctary

Suborbital scientific programs
Intercosmos

Prognoz

Ocesnographic

Ultraviolet astr ical tel {UFD

Maay possible future missions

& Some evidence of program.
& No program identified,

—
e
——

U.8.C., section 3507)
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Key Conclusions About
Present and Future
Soviet Space Missions (U)

Manned Spacecraft Program

A major thrust of the Soviet manned space program appears 1o be the establish-
ment of a continuous manned presence on orbiting space stations.’ The manned
missions are used for scientific and military research and reconnaissance. The

tional image.

program has % included non-Soviet.crews, which improves the Soviet interna-

Withheld under statutory authority of the
Central Intelligence Agency Act of 1949 (50
U.8.C., section 3507)

Salyut

—— Manned space station for performing a wide variety of military and civil
functions.

-— About one-third the size of the US Skylab.

~ Expected lifétime of greater than four years.

— Can be linked to other segments to form a larger station.

.

Progress

— Unmanned, automated resupply vehicle used to resupply Salyut space stations
with expendables and equipment.

— Can deliver 2,300 kilograms of payload into a near-Earth orbit.

— Destroyed in atmosphere at end of mission.

Soyuz-T

— New improved ferry vehicle for transporting cosmonauts/materials to space.
stations.

— Can carry three cosmonauts versus two for older Soyuz

~— Deorbited and recovered after approximately 100 days of use, ;

Military Space Station

* — First manned flight possible in 1983.

—_ Unmanned test flights in 1977 (Cosmos 929) and 1981 (Cosmos 1267);

— Mann 3 fhght( -osmus 1443) m summcr 1983wh11e docked with Salyut-7.
— About 70 percent the size of Salyut.

! For a more detailed discussion, see DDI Intclligence Assessment SW 82-10082C (Top Scctct

A & November 1982, Soviet Capabilities and Intentions fc cnently Manned Space
Smtwns. Sce aiso DD Intelhzencc Asscssment SW 82-10019 (Secret March 1982, The Sovier
Space Program: A Forecast of Major Developmenis. (V) R

U S.C., section 3507) °

Withheld under statutory authority of the
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Reusahle Space Plane
— Orbital test to the Indian Ocean in June 1982 and March 1983 of what may
have been a scale model.
— If under development, first full-scale flight possibly in 1983.
~— Small, compared to size of US shuttle.
—_ Posmbly for reconnaissance or will serve as a ferry vehicle.
— Probable capacity for two to four cosmonauts and /ar limited amount of cargo.

Reusable Space Transportation System
e Slmxlar in size and configuration to the US shuttle.
— Earhest expected flight in 1986.
- — Captive ﬂlght test appeared to have begun in early 1983.
— Orbital tests of modelmentxoned above may be part of technology tests for
" shuttle program,

Modular Space Complex (Up to 12 Cosmonauts)

— Two unmanned modules docked in 1981 in a test of forming a madular
complex.

— Three or four mcdu}es will be docked to a central core (possibly Salyut-8)
possibly in 1984,

-~ Habitable volume comparable with that of US Skylab.

Large Space Station (Up to 20 Cosmonauts)

=~ Habitable volume about the same as that of Us Skylab
- Launch in late 1980s. -
— Could perform a variety of civil and military experiments. B

Space Base (Up to 160 Cosmonants)
- Possibly in 1990s.
— Formed by docking multiple, large space stations

Manned Expeditions
— Possible manned lunar mission in early 1990s. V
— Some possibility of manned fly-by mission to Mars in mid-to-late 199Qs

New Resupply Vehicle .
— To be used with modular complex about 1985.
— Based on Cosmos 928/1267-type vehicle.

- — Will replace Progress and passibly its payload capability [
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Antisatellite (ASAT) Systems

‘The Soviets are developing several ways to destroy, cripple, or neutralize US
satellite systems. The ASAT capabilities discussed are divided into three catcgo»
ries: interceptors, dxrectcd-energy systems, and interference techniques.® B¢

Withheld under statutory authority of the
Interceptors . Central Intelligence Agency Act of 1949 (50
Operational Orbital Interceptor LUS.C,, section 3507)

- Qperational since 1971,

- Uses radar for target acquisition and hommg

— Can attack satellites at altitudes up to 8,700 kilometers (km)
— Uses petlet warhead.

— Direct-Ascent Galosh ABM (Nuclear Warhcad)

— Possible ASAT role,

— Capable of attacking satellites at altitudes up to 1,000 km.
—_ stadvantage is that it may also damage Soviet satellites. B3

Dlrected-Energy Systems

Ground-Based Lasers at Complex D at Saryshagan

- Complex externally complete in 1975.

— Lasers at Complex D possibly capable of damaging satellites at altitudes up to

300 k

Interference Technigues

Electronic Warfare

~— Soviets-assessed to have limited operational electronic warfare (EW) capability.
Soviets have doctrine for use of EW before

nuclear war,
— Many sites assessed to have EW capability.

Interceptors
Developmental Orbital Interceptor
- Five flight tests conducted; all failed.

‘Ground site Interietence—communications and sate litc ground
and/or covertly interfered with, especially in the theater. (U)
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— Possibly operational as ary as 1984,
High-Altitude Orbital Interceptor

— We believe the Soviets probably will riot develop and test such a system.
Direct-Ascent Galosh ABM (Nonnuclear Warhead)

— If developed could attack satellites at altitudes up to 500 km from sites near
Moscow or Saryshagan. '(§),

Withheld under statutory aathority of the
Use of Soviet Ballistic Missile Systems and Launch Vehicles Central Intelligence Agency Act of 1949 (S0

-— Could be used as direct-ascent interceptors, but unlikely.

U.8.C., section 3507)

Directed—Energy Systems
Ground-Based Lisers at Saryshagan R&D Complex

— Lasers may functzon man ASAT rolc

— Laser probably a pulsed iodine K
Space-Based Lasers
— We believe the Soviets have a project to develop a space-based laser weapon.
— If the Soviets decide to develop a space-based laser weapon, tests in space of a

megawatt-class prototype could not occur until the late 19805 at the earliest,
more likely 1990s.

— Earliest application of such a weapon probably would be for ASAT

— A space-basad laser weapon for use against ballistic missiles, if feasible, not
likely before the year 2000

Radiofrequency Weapons

Most of the relevant technologles currently exist.

Soviet interest in ASAT applications.

—_— Sov:et radxofrequency weapons study project was established to investigate
feasibility of dcstroymg targets in space by means of microwaves beamed from
the ground. §

Particle Beams

— Soviét project to develop technology for space-based particle-beam weapons
probably still in R&D.

— If practical and if the Soviets decxde to develop a space-based particle-beam
weapon, we would not expect tests in space of a prototype weapon before thc
1990s.

— Feasibility of ground-based particle-beam weapons for ASAT very
questionable. -

- R&D of many relevant technologies may be under way. @

x

U.8.C., section 3507)

Withheld under statutory authority of the
Interference Techniques Central Intelligence Agency Act of 1949 (50

Spacemines
— Potential ASAT weapon, probably at geosynchronous orbit.
— No evidence of Soviet capability for or development of such a system

.
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Soviet communications satellites relay rmlxtary, intelligence, and civil communica-
tions.* The Sovxets will continne to incredse the avmlabxhty of military communi-
cations satellites through the use of highly mobile ground terminals. As future
communication networks become operational, the Soviets will become mcreasmgly
dependent on satellite systems for global military command, control, and commu-
nications. [

Molniya-1 Network
— Full network consists of eight satellites in semisynchronous orbit.

— Two transponders on board each satelllte—one primary and one backup."
— Used for military communications. s

Molniya-3 Network
— Full network consists of four satellites in semisynchronous orbit,
~ Usces three transponders.

. — Used for military and civil communications. [

Stationar Nétwork :
— Network application filed with International Frequency Registration Board/
International Telecommunications Union (IFRB/ITU);® network to consist of
satellites in 17 geostationary positions.
-~ "Two to three years behind stated deployment schedule.
— Consists of the following satellites:
— EBkran satellites, which provide daily civil TV service from Moscow to the
Soviet Northern and Far East regions. : !
~ Gorizont satellites, which provide-relay of civil communications for the
USSR and Intersputnik subscribers; one satellite services Washington/Mos-
cow hotline; also contains Volna and Luch transponders.
~ Raduga satellites, which provide relay of military and civil communications.

Volna Network ' ' :

— Network application filed with IFRB/ ITU; network to consist of satellites in
eight geostationary positions.

— Twao years behind schedule; initial deployment scheduled for 1980.

~ First satellite in Volna network launched in March 1982

- Provides relay of civil aircraft and ship communications.

’ctwork applications filed with IFRB/1TU secure satellite position and fi ucncy for 20 ycas. [T}

U.S8.C,, section

Withheld under statutory authority of the
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: Luch Network
: » — Network application filed with IFRB/ITU; network to consist of satellites in
four geostationary positions.
Withheld under statutory authority of the - S?h‘e‘iu‘led .d a't,e for initial dep léy ment was 19,81' N
{ Central Inteltigence Agency Act of 1949 (50 — First satellite in Luch network was launched in March 1982, one year behind
{ US.C., section 3507) schedule.” ’ ¢
— Provides relay of civil communications

25X1, E.0.13526 |
’ — 10 satellites launched to date.
— For relay of comminications from ham radio operators. (U}
Future ) - Satellite Data Relay System (SDRS)

— "Network application filed with IFRB/ITU in July 1981,
— First launch scheduled for December 1983; delay estimated until 1985. ‘
— Thrée satellites in geostationary orbit, .
— Relay betweén satellites in near-Earth orbit and ground sites in USSR,
S — Possible use for data relay-from real-time, electro-optical photoreconnaissance
and /or communications with manned space stations when network is deployed.

Withheld under statutory authority of the
Central Intelligence Agency Act of 1949 (50 Potok
U5.C,, section 3507) — Network application filed with IFRB/ITU in July 1981.

— About one year behind schedule; first launch expected in 1983.
-— Relay of ground-to-ground digital data

25X1, E.0.13526
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" Gals
— Network application filed with IFRB/ITU in January 1978.
— Scheduled for operation in 1979; first launch expected about 1985.
— Six-satellite network in geostationary orbit.
— Will serve military communication needs.
~— Will be a part of multiple-commaunication payload spacecraft

Luch P
—_ Network apphcatlon filed with IFRB/ITU in January 1978.
— Scheduled date for initial deployment was 1981.
— Exrst launch expected about 1985,
~— Four satellites in geostationary orbit.
. ) — For military communication use.
| : — Probably will be a part of multiple-communication payload spacecraf’
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These satelhtes take high-resolution photography of known high-interest military
and civil targets worldwide and conduct small-area search thh fower resolution
photography of additional high-interest activities.* ol

ngh-Resolmmn System ‘

— 0.3- to 0.6-meter estimated resolution with small—area coverage ([ 5-km swath).

e Dcorbxts two buckets durmg nommal 30- or 45-day mxssxon with remaining
payload deorbited at mission’s end.

— About 10 satellites launched annnally

Medium-Resolution System

— L.5- to 3.0-meter estimated resolution used for selected area search (70-km
* swath) when used at high altitude (about 410 km).

— 14-day noniinal mission.

— 1.0 to 1.5-meteér estimated resolution used to augment hxgh-resoluuon systems
and perform limited search (50-km swath) when used at low altitude (about 230
km). .

— About 20 satellites launched annually.

Earth Resource System

e Mulnspectral low-resolution system; about 8- to 13-meter esumatcd
resolution.

— 13-day nominal mission.

— Broad-area coverage.

— Used extensively to monitor Soviet grain harvest.

— About six satellites launched annuslly during growing season (April to
October)

Photo/Geophysical System

~- Provides mapping, geodesy, and geophysical studies data.

-— Low-resolution system; about 8- to 13-meter estimated resolution,

— Broad-area coverage.

—= Two satellites launched annually, each with mission life of about 13 daysﬁ

iled dtscuss:on. sec DDI Intelligence Assessment SW 82-100831)( B J
, November 1982, Soviet Unmanned Photoreconnaissance Satellite Sy:sems ()]

Withheld under statutory authority of the
Central Intelligence Agency Act of 1949 (S0

U.8.C., section 3507)
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Future

| 25X1, E.0.13526

[25X1,E.013526 | -

New Photo/Geophysical Satellite
— Experimental system flown in

~— Probably operational in 1983. i
. Withheld under statutory authority of the

. Central Intelligence Agency Act of 1949 (50
Electro-Optical System * | US.C., section 3507)

— Negr-.r;eal-;;me systein.
—- Extended lifetime, possibly greater than one year.

— Cosmios 1426, launched in December 1982, appears to havé been test version.

Withheld under statutory authority of the
Central Intelligence Agency Act of 1949 (50
U.S.C,, section 3507)

I
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Mission

Present

25X1, E.0.13526 |

| 25X1, E.0.13526

Future

‘Withheld under statutory authority of the

U.S.C,, section 3507)

Central Intelligence Agency Act of 1949 (50

Ocean Reconnaissance Satellites

Qcean *réconnaiss_ancc satellites provide real-time targeting data to Soviet combat-
ants ¢éarrying aritiship weapons and provide selected surveillance of NATO ships.’

Withhold under statutory suthority of the
Centeal Intelligence Ageacy Act of 1949 (50
U.S.C., section 3507)

Radar Ocenn Reconnaissance Satellite (RORSAT)

- Active radar system pawered by a nuclear reactor.

e ngh—alutude storage System for spcnt nuclcar reactors, two fa:lurcs to date.
— High pprobability of detecting aircraft camer-smed shnps in falr weather.

— Detecnon of destroyer-sized shlps highly probable but only under the best of

condmons (illuminated Jength-on in calm seas)
Cannot detect any ships in high seas or if rain..

— Two- to four-month mission duranon.

"— Real-time capability for Soviet naval combatants carrying antxshxp missiles.

ELINT Ocean Reconnaissance"Satelli(e (EORSAT) .

— Collects against US and NATO naval raiar

— Real-time capability for Soviet naval combatants carrying antiship missiles. B

-— Average probability of detection about 40 percent.

Advanced RORSAT

Withheld under statutory authority of the
Central Intelligence Agency Act of 1949 (50
U.S.C., section 3507)

— No prograin yet defined.
— If developed earliest flight in late 1980s.

<~ Could have higher probability of detection with improved sngnal-tomoxse
d;scrimmauon and have increased field of view.
— May use satellite data relay system to provide data to Moscow iz real time for

battle management,

11

* For a more detailed discussion, see Joint NISC-NFAC Handbook NIC-1430H-001-80-SA0 K
% ¥ January 1980, Soviet ELINT Satellite Systems Handbook. (U}

-
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Electronic Intelligence Satellites

Mission : , These Soviet satellites mterccpt radar signals and samplc electronic environment,
: with soinc capable of gcolocatmg cmitters T ,

: o Withheld under statutory authority of the
. Present _ Eflggrlzdwx ide coverage (74°N.to 74°8). Central Intelligence Agency Act of 1949 (50
£ U.8.C,, section 3507)

— No real~t:me capabxl:ty
‘No capabxhty to locate emitters.

[25x1, £.0.13526

- May be phased out in 1983 (only one satellite active).

ELINT 3

— Location accuracy of 8.t0 220 km,
— Worldwxde coverage (81°N to 81°S).
— No real-time capabilities.

—- . Five to six gatellites in network.

| 25X1, E.0.13526 |

- ' Future High-Altitude ELINT System
-— No program yet defined.
— If developcd earliest flight possibly in early 1990s.
/ Lo Could have increased frequency coverage:

25X1, E.0.13526 |

13 —Secrot—
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' Radar Support Satellites
Withheld under statutory authority of the
Central Intelligence Ageiicy Act of 1949 (50
U.8.C., section 3507)

Mission . " . The satellites are used to calibrate ABM radars perform command system.
checkout, and perform other R&D activities. :

Present RADSAT-2s
— Used to calibrate Soviet ABM radars.
— Can be used to calibrate other Soviet radars with a space tracking capability.

o

RADSAT-3s
~ Four types of RADSAT-3s with some common functlons but with different
subsystems.

[25X1, E.0.13526 |

Cosmos 1146-type Saéllite

| 25X1, E.0.13526 |

i

Future

: Withheld under statutory authority of the
Central Intelligence Agency Act of 1949 (50
{ U.S.C,,; section 3507)

(
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Naval Support Satellites

Withheld under statutory authority of the
Central Intelligence Agency Act of 1949 (50
U.S.C., section 3507)

Mission Soviet naval support satellites allow users to determine their positions.

Present Second-Generation Naval Support Satellite (NAVSAT 2) Network
‘ — Consrsts of six satellites in nea Earth orbit.

25X1, E.0.13526
Thlrd-Generntxon Naval Support Satellite (NAVSAT 3) Network
—_ Consrsts of four satellites in near-Earth orbrt s
— Sovrcts publicly stated satellites are for cxvrl use

1 25X1, E.0.13526 SR ]
' . —_ Broadcasts only VHF/UHF srgnals wnh same accuracy as NAVSAT 2 & i
Withheld under statutory authority of the
. . Central lntclligcncc Agency Act of 1949 (50
Fu‘ure Glonass Ne_tw ork U.S.C., scction 3507)

— Network application filed with IFRB/ITU in February 1982; network to
consist of nine satellites in 12-hour, 20,000-km orbits.
o — Application states satellites will be for civil aircraft and ship use but could also
(RO o serve a wide variety of military platforms/weapon systcms
R — First set of thrée developmental satellites launched in October 1982 by a single
space launch vehicle. )
— Accuracy of locating positions unknown.
— System will be similar to US NAVSTAR (GPS) system.k

| 25X1, E.0.13526

17‘ —Seeret—
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Mission

‘Present

Future

25X1, E.0.13526

Withheld under statutory authority of the
Central Intelligence Agency Act of 1949 (50
U.S.C.,, section 3507)

Launch-Detection Satellites

~.

&e Soviet launch-detection satellites provide early warning of US ICBM attack.”

Withheld under statutory authority of the /
Central Intelligence Agency Act of 1949 (50
U.S.C., section 3507)

Launch-Detection System

— Full network consists of nine satellites in semlsynchronous orbit.

—_— Prowdes continuous and some redundant real-time coverage of US JCBM
fields. .

— Provides no coverage of ocean areas for SLBM detection.

— Provides about 30 minutes warning and may be able to provide limited attack

" assessment mformatlon.

— Modified versions of current sensors being flown; changes evolutionary in

nature-and intended to improve satellite sensitivity.

Withheld under statutory authority of the
Central Intelligence Agency Act of 1949 (50
U.S.C., scction 3507)

SLBM Launch Detection

— Probable development of a new system to provide coverage of thé greatly
expanded pdtiol areas for US SLBM-carrying submarines.

— Satellite warning of such launches to precede current ground-based warning
systems by up to 15 minutes.

— System may also provide coverage of land-based ballistic missilés launched
from Europe or the People’s Republic of China.

— First test flight possible in mid-to-late 1980s

Aircraft _Detection

— System for detection and identiﬁcgtion of large, cruise missile—carrying
aircraft.
— Could use passive or active sensors.

Active system would be a radar system.
— Deployment probably not before 1995.

19 —Seeret-
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Mission

Presenit

—Seeret-

Withheld under statutory authority o;[' the
Central Intelligence Agency Act of 1949 (50
U.S.C., section'3507)

Scientific Satélli_tes and Probes

The Sovncts currently have only a few satellites dedicated to scientific or research
missions. In most of these missions, the resultmg data are shared with other
countries. The Soviets use these missiors to enhance their mtemanonal image,
gain access to Western technology, and gather séientific data R 7l

Meteor
~— Provides méeteorological data for cml weather forecasting, meteorologtca[ and

atmaspheric studies, and xmlxtary support

L — Suppl;cs real-time day and %ht clond cover data only to users whose antennas

are in view of the satellite.

Meteor-Prirods
- Experimental earth resources rcmote-sensmg system,
— Resolution of some tested sensors comparable to that of the US LANDSAT-4.

)

Interplanetary

— Soviet interest presently confined to Venus.

— Nine successful Venus landings.

~— Recent missions carried experiments for other countries. (u)

Suborbital Scientific Programs
— Used in upper atmospheric, solar, and geophysical studies. (U)

Intercosmos

~ Cooperative ventures with other countries,

— Carries remote-sensing, oceanographic, atmospheric, and geophysical pay-
loads. (U)

Prognoz
~— Highly.elliptical four-day orbit.
— Studies sun-earth interactions. (V)

Oceanographic
— Two successful missions out of three attempts.
~— Carried sensors for monitoring sea states.@

Ultraviolet Astronomical Telescope (UFT)
~— Joint Sovict-French venture.
— Launched in March 1983. (v)

Withheld under statutory authority of the
Central Intelligence Agency Act of 1949 (50
U.S.C., section 3507) '
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" Future — Operational geosynchronous meteorologlcal satellite about 1984. .
' ~— Joint Soviet-French venture in launch of two spacecraft in 1984 to study Venus
and Halley's Comet—-by far the most sophisticated payloads going to Halley.
— Contmued Intercosmos activity. -
— Continued suborbita) geophysical and solar studies.
— Neéw Intershock series will replace Prognoz for solar physxcs/magnetosphernc
studiés, possibly in 1983,
— Launch of Franco-Soviet Gamma-1 gamma-ray observatory in 1984,
— Launch of cooperative Interball two-satellite system for magnetospheric and
tonospheric studtes in 1986 to 1987,
— Possible 1980s launch of a lunar polar orbiter to aid in possible missions to far
side of the moon,
— Possible sample-return mission to the far side of the moon.

} - . Withheld under statutory authority of the
Central Intelligence Agency Act of 1949 (50
U.S.C,, section 3507)

~Seeret- , ‘ 22




. c05173231
: ) :






