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PREFACE

(U} The Executive Smmwmnry presenta an overview of the forecanied Soviet eapahillty {o.dewelop direcied
energy HIE] antinateilite (ASAT) sayntems. Ground.baneid, airbarne, aod space-baned larers, and o ticle beam
ABAT nysiemin are connidered, Intelligenen annlysts, specinbizing in ench of the subsystom fechnologics evamined,
worked on a team effort (o assena Lhese capabilitien. The organizatin of this kummacy paratlein that of the all-
mirce alwldy ** Forerast of Saviet Directed Foergy ASAT Systews 1978-1008 (U)." Detailed Informative nn any of
the subjecin presented here as well an additlonal intelligence Information may be found in the nll.manee shinly,
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CONCLUSIONS (U)

Gj)—(’ﬂf The Sovieln have demonstrated a well funded ireetied energy (DR} program aml Bt is probiatle thal
ASAT applications wili bhe among the carliesl missionn connidered, ‘The wse of [ME weapous against U5 aahitary
notelliten wonld prevent these satelliten from performing their misaion,

,(V) 457 'The Savietn are working in all the major techuolugien neceasary for development of growe-d mr;l.
sithorne, and space.based imner ABAT synioms, aml space.based sfentyal parficle beam ASA'Y symicwmn

() 15 Initlal studien hudicate the Baviels coukd plare n profolype® nentral particle beam ASAT in spnee Jorjng

IRAR. 10DA, Fristing Isunch sysiowa conld bunmt (he ARAT hito severnl Tuanbred kilomeler orbidie, -0 fhe
maneuvaring capabilily would be lmited, Tho nyntrin woulidl puasena the potential to destroy eleciromics optien,
and hydrazine ianks of satellites at ranges of severnl theusand kilomelers; huwever, the sctual effet*  range
woulil he limiled by (he (racking ayatcim fo J00-600 kin, With the limitations of low orbiling alie = awd
minimum maneuverabilily n neutral homn sysiem would nol be competitive with the projecled sgin . oased
laser ASAT. _

(L) Prsintype—-n  weapnilzed  devies with fult design range and firing characteripin that requieen o limiled
smoun) of frther davelepanemt belfore 10C,

ssoner  UNCLASSIFIED
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exf 6
[secrion 1] INTRODUCTION (1))

1] Tha forecnnied Soviet eapability 16 develop s DB ASA'T system
. wan based on Aechoningien 1hat woubd wet require seientific and
enginecring brenkthrougha® (high-rink technologion). The DE ASAT

ﬁ'D-ﬂME-SM-?ﬂ
15 December 1878

UNCEASSIFIED

protolype sysieins preseplod represent a0 )b jilpement doreenst ol the
Swvinl eapabilitiea to 1998, A eonfidens e besol hian heen assipnmd to the
fureinmt of each technology il aystias capability presented  The
rutifliddence level in baseld upon the yuanlity snd guality of availnble
intelligence information and wpan the. acvaracy of long-lern (rend
projectionn,

(L‘)J-ﬁﬂ‘hn typen of DR ABAT myntema considered (Figure 2) o nal
veprenent all pomsihilities, Wm o Soviet
technulugical elfurts. Other possible 1 ASA'L aynlems, such ss o
gruund-hanred micrawave system, were not examined.

/
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Fig. 3 Direcied Bner

*il)) Seivitificengineering Inenkthroughs -major advances in seienlific mul enginerering arean that iaquiu the develogm

conrepin and lechndopern nol prenently known,

{Heverna Hiank)

fy ABAT Syslem Concepta (1)

il of soieslificfenginerring
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(W) 183" The DE ASAT systems peetotypen shimeunsest In this section wee
consitddered potentially deployable in the time framen ahown, considering
the knowa advancing Soviet capabilities in the necesmary component
technalogien. Connideration of all the potentinl laser ik neniral
particle beam devices and related technologien in beyoini the seupe of
thin sticly. Huwever, the devicen chonen for syalem inlogration provide
mifficient daia to ostablinh s quantilative assessment of  likely 0-20
year Soviet DE ABAT threatl.

ij ) The compuler corde uredd o generate the larer caleulations
tlepicted in thin section ia an adaptation of the Air Foree's COMBO
laser propagation and acaling mmotdel. The device power ia (hat lnser
power existing at the laser cacillator, COMBO propagaien a (Gausalan)
benm thriugh a (Cansegrain) telencnpe (hat focusen the benm in (he
targel plans. Beraune of mirror Imperfectionn and diffrartion in the
telencope, apgroximaetely one.quarter differcnce in ouipul power ia
nbacrved between the oscillator exit aperture and the teleanpe exit

.

FTD-1744E-234-78
16 December 1978

SEctioN 11| SOVIET DIRECTED ENERGY ASAT SYSTEM CAPABILITY (U)

nperiunre, "The bwer eadiation intensities chown represent the nverage
tmwer per unll area,®

1. Ground-Based Laser ARBAT (1))
La. Discusnion (U)

() soy Talle 1 providen the parameters of the laser device and
nnsnciated technoiogien that are helieved munl prolmble fur 8 grownd-
bareck Inner weapon ASAT prololype evtein in the time [rames
vimpiderad, The three ground clevaliona chosen for basing the laser
wenapon ABAT syatesn 1300, 1,600, and 1,000 m) reflect the following
conaldirations: much more aliractive atmnapheric  propagation
cunditions exist an elevation Increares, Saviet oplical viewing aiten
currenily axinl at elevaiinon as high an 2,000) m, aud geopraphic nrean
with elevations above 3,000 m snd with suvitable climnates exist in the
Suviet Union '

TABIR | *
GROUND-BASED LARER ASAT PARAMETERR (1))
TRCHNOLOGY 1870-1800 1908-1903 1M3-1980 187 o By
Sile elevation (m) b 00 .
1,600 1,600 1,6
2,000 2,000 3,000
Devirs lype CO,RIN? 00,8 TW.CLee 1} AN
Wavelength {pm) 1ne ns A aR
ointing and iracking (prad) 15 113 L ]
Optien diemeter (m) L& 1B 20 . an
‘ugut power (MW) 06 20 KO 1w
Weather/humidity Mild/16% Midhs%s Mikl/16% Miti T
Confidence level un [ { P PO S i, " M, M
*COEBDI—ecarboan dinside slectric discharge janer.
S ROl —denterium fluoride chomical laaer.

U} ‘Thin is a wore realistic spprosch than representing Teser radiation inlemition on largel wa the penk power per unit ares, which in

freiuenily wnad,

UNCLASSIFIED
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2. Airborne Laser ABA'T (t1)

L)
2.a. Discuwsion (1)
\

%7 S Tho parametors of the lusor dovices and sseoclated tochnologios
. selecied fur the sirburne laser ASAT protutypes are shown in ‘Table 11,
Thene prutolypes are comsitersd to represent the Soviet capability in the
tise frmonus considerail. Twa existing Soviel aircrall, CAMBER A (1.
BH) ast CANID (10.-78), are capuble of scenmmmlating the sequired
weighis and volumes for 8 10-hour cruise lime sbuve the tropopsuse.

. TAVLE 1t
AIHHORNE LASKR ABAT YSTKM PHOTOTYPES (U)
PROTOTYPE DEVICE POINTING AND TRACKING BYSTEM
PoweR | Jurren | manae | mmmor | weiokr | vorume
YEARS TYPEMODE | W) | (urad) | (hm) | (dladmd (kg (=)
3. Lt ..‘n..u- COEN W s 0 250 01 9,340 2
194 1980 2 1) OO,y 06 1% i u? 9.5 - 1]
PPulseed
1498l 11 " 1) NE.Clicw 10 4, HifH] 1.26 g 20
Waadulew: levul of e foreansl,
WI(U)

U Vmmage cansed In @ wob ce'n semsisw by loser radistion of the same wavelength na the sonsors are demgned o detect

—— UNCLASSIFIED




5

UNCLASSIFIED

FTD-1744E-334-78

15 December 1970
("I"
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&’).ﬁfln Figure 1, Mlux on nrget for airburne larers in an ASAT rule

in plotted for 46 deprre zenitly anglem This figpure shown that these °

airhoene lnsern can priduce damage that is ogquivalent o that produced
by ground-baned lanern; however, the rangn of the alrborne lnser ASA'T
ayricm In limited tn & mazimum of about 350 ki hecaune of inleared
perinting and (racking requiremments. Within this range somewhal more
fluz coulid be delivered an the targetl by the sirborne laser if the heam

- wan dHrected atralght up tzenlth angle of # degreel, but the mirrer sizes

coulidl not be increased ennugh in make a significant change in Nuz
leveln,

b, Amscrament (U)

% Aithorne laser ASAT prototype systema

ara lesa aliractive than the spare- nr ground-
hinned aynteinn wilth respect o flux on target and range. An airhorne
larer ASAT syatem, however, would have the advantage of mahility over
the ground-based nystem. Thin mehility would permit multiple Inrget
engagements and would bypass severe weather.

3. Spnca-liased L.nnar ABAT (i1)

d.a. Dincussion (U)

(U]m The protolypes projecied for space-based laser ASAT syrlemn
are shown In Table I}, The selecied devicrs were baned on a
consideration of all the required lechnologles presented In Section 111 A
lnsor run time of 100 seconda wan arblirarily chosen o provide &
mullishot capabllity with engagement times of < 100 seconds possible
except for the CO,BDL, which was slectric powsr con

WG~

%
%%

capabifities has shiwn that ranges of lens than 540 km appear 1o be the

mazimum without scientific/engineering brenkthroughs. The two lasar |

devices nelected for calculation reflect tha probable firsi-generation laner

Cwonpon aystenn- e (B 8un (90, 110 el the 27 pm hivideogen
flourjde chemienl lanar (1IF-CL). The Sin i apgear to be turther slong
in developing the CORDL than the ITF CL, n1 thia time; tierclure, ona
ean be moe confident in predicting the COEDL space-haned laner
ASAT capabilily. Bul from a weight, velume, sl power requirement
connhieratinn the L syalens would be the preferred development choice.
The 0.5 MW HF-Cl: in Table HI rnitl be reduced In power to 0.4 MW
whth Jittle change In damage capability and & neveral hunidred kilngram
roduction .in system weight.

Q/iﬂl. An lmporiant lechnology requirement for EDL systems in the \
power supply and power conditiming required to perform the specific
missions. Comnideratlon of a numhar of power devicen for apace-baseil
lencr devices leadn to the following cunvhuniona—apace minslons haned
on ElMla are® not difficult-to support from 8 power atandpoint unlonn
engagement numbera are high, and silves.zine (AgZnl batterien appear
to he the moat likely choice,the Rovieta wnuld make.

saorer  UNCLASSIFIED
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TABLE 1
SPACE-BABED LASER ASAT SYNTRM PROTOTYPKS (U)
LY

PRUTOTYIK DEVICE POINTING AND TRACKING SYSTEM
8 POWER | JrrTer | Rance | mirmonr | weienr | voLume
YBARH TYPE/MODE (MW) (hm) (km) (dia}m) (hg) (m?)

sa3-1960 iy | COEDAW 05 5 o | 9,300° 20
I983.1988 ) | CO,EDI/PULSED 05 5 a5n | psw0 | 20
1oaa.0emn 0 | IR.Cliowe 0 5 | e 1 2,000 15
15841880 (1 1) :

a4y | HEGIOW i) [ 50 i 6,000 20
iossens (1) | HFCI/CW 10 2 500 1 6,000 20

"onfidence level in the fnscest based un comsiderntion of condining prifutype components and the cudidere in
the ledwabazy forscmsts,

. Thichides 1. wurghl and volume for laser dovice, fml and tenkage, mul lelewope; power supply, conditioning,
fuel, winl oihage of secemary; puinting and trocking systom; 33 package; snd structure weght.
Aheed i ko 00 B

—seanen (0J

UNCLASSIFIED
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Fig. 3 Orblial Capebilities of Foreenated Direcied Energy ASAT Protatypes (1)
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1. Asscramenta (L1)

{IHRT 10781983 —"I'he Suviels are nut likely o have 8 apace-haned
high-energy Inner ASAT capabliily.

ﬂl& LHRN-111A8—"The Sovieta are likely Lo have Ilu- eapohility 1o
develop o space-linsed COEDL ASAT yryiutvpe sysiem %

@ (1491 1088- 1998 —I'he Saviela are vary likely (o have the capability
in develop the 1IF-CI, ASAT prolntype syniom,

4. Sprce-llaned Neutral Purticle lleam ABAT (U)

4.8. Discurnion (1))

("’) 48T The nnly type of particle heam weapon (PHW) that reubl be
uned in an ASAT role ia a nevtral heam weapon operaling in apare.
Chnrged pasiicle heamn msy propagate in the atmosphere, i they
canunt prupagate aver long distances In space aloce a charged beam
wonlbid rapidly apread, thus, becoming diffused and inefleclive over
relnlively nhart distances. Neutral beamn In the almosphore wouhl
raphlly beeome lonized and propagaie Inr anly ahort distances; however,
in space they ashould propagate for very long distances with little heam

Muend.

Wins-noreu) XTI RITRe, the
Ruviet'n bont approach to a neniral PAW woukl be the use of a radin
frequency (ILF) acrelerator which accelernien a heam of elthor negalive
hvidrogen fonn or trhour (hydragen lsotope with twe nealrona in the
nuclewal. ‘Thene lona are thea stelpped of the extra elecirons (o produce
an inlense beam of neulral hydrogen or tritinm atowa. In Figure 8, the
major components of n hypothetical, apace-based, nentral particle beam
ASA'T syatem are laheled anil a probable apacerrafl arrangement of the
neutral PBW waing an H,-04 tushine power supply is shown. This pawer
sepply wan chonan for illunteation heeawsn of it fight weight anl enne of
packaging: hnwever, the stability problem intrisluced by the tnrhine and

Ay

(‘A L5 The weight, volume, and lengih o+ pomidwr of projected Sovie
prototypa nentrsl particle beam ASA'H sv- s are prescated in ‘Pabile
V. ‘I'rithen is the nouteal particla b o0l casen. The noutenl pariicle
beam dovica for the 1883- 1988 perind won based on Soviet technology
capabilltien that probably would be available by 1980, while the devices
for dhe IDHA-TBIR period were liased on the projecled Siiviel
techuological capahilitien whhin 18 years ‘The choiee of power sugplies
is governed by a number of banie dedign choicea—{firing rete, Luinl
‘nuinber of shots, and the type of target kill dealred. The t-aecoml alint
for casen 1.8 aml the V-necond shol for cosen 7-9 pravide the reqguired
smniitd of energy on tacget fur mn electironien kill, optien kill, or
hydrazine tnuk tleniruction. In order (o mclt antellile ecomponenta, shat
timea would have to fie 10 times longar; and 1he weighia and volumen for
the required puwer supplies are ronaitleieml (o he prohibitive,

)

V’ T Basdd upnn conslderations of weight, volume, and power
suilmyniem sophistication, nediral partic be beam ASAT missionns woulbd
be difficult (o support from.n power aimuipoint. No particular power
nubsystem emergen an a Hkely choice, Howvaver, tn simplify the pumber
of (nia) pariicle biram ABAT swaiee~ eonaiderml, the three pnwer
aystesna shown In Tahle IV were cher-n

GJ-' 487 The confidence in the system fie - 1nts shown in Table IV in low

‘hecaune  of—7
A

A pystem la ﬂmunlirnunl and presents nevere
tien: .

il many power syslen conatrainta
an viheation, thermal effecta, and nuclear
alicldiag nqnirmauu. Therefore, thin nsutral parlicle beam ARA'M
analyris must be congidered only a preliininary assessment

0) ST Figure A reflecta the capabilic. -of the Invgeat current Saviel
launch system, the 8110, The neatrnl particle henm ARA'F systema
connilered in 198711988 have an 18.m benpth and 1 is dosbiful tint they
coubl he faunched into orbit hy (ha SL-13 shea W han only

accmmtiated an entimated J4.m-long payload. By 19AR-1898 the -

Swletn may have a 12.m-long protatype nned cnsen 4, 6, anid 8 could be
placed fnte low arbit, bt only by the 81, 1. No enpabilily exisla to place
snch luylmuln o 12-bour or aynchronoun orbits with exiating Soviet

UNCLASSIFIED
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SOVIET DIRECTED ENERGY ASAT SYSTEM CAPABILITY (U)
TARBLE 1V
HPACE-BASKED NEUTRAL PARTICLE BEAM ASAT SYSTEM PROTOTYPES (V)
ACCRL-
PROTOTYPE ION ERATOR .
SOURCE | VOLTAGE POWRR SYRTEM NUMIER LIFETIMRE® | LENGTI] WHEIGHT | VOLUMR
CABE | YRARS {A) (MeV) (vutput power-MW){ OF SIHOTH {dayn) (m) Tg) (m*)
1 19R7- 1988 0.1 ;] 1,43, turhine 20-10 rer shots a0 18 15400 (1]
(L)*e {10.6) .
2 19R0. 1988 0.l £t Ag-Zn primary 210 ~ec sholn m 18 1:,mp 40
{l.) ) (1131}
. 3 19111988 0l An Heactor, Nywheel 10 sec/f hr Is 65 a 12,100 40
(L {15.9) af
4 I9RA 1R0A 0.1 f0 15,-0, (urhine H-10 mer shoin an * 12 1100 0
- t1-M) {108)
] 1BAR. 1 908 i ;1] Ag-7n privmary 20-10 pee aluin a0 12 '} o
{1-M) (15.0)
8 19RA-1098 0.1 an Renctar, Aywheel 10 recltt b 366 12 1,000 30
iL-M) {15.8) R
7 198R.- 1990 1.0 f0 10,0, turldae 20 1 mer slwitn m 2 AN 20
() (1uoj ’
a 1988. 1998 10 RO Ag-Zn primnry -1 ser shola U 12 TN T0
(1 7] () '
# | 19881998 10 Ao Reactor, fywheel | 1 necif b 25 12 . R N
L) ' (1on)
NOTE:

System weiglt sid volwme inclinde the nevtral particln heam devien; couling milmysier, Inchuling cootast minl Isnkage; power mpply,
enwditioning, and feel and tankage. The remaining necesary sibeyslems would simound (e only an additional revern] hundred kilugrania

in welglt and appmximately § 0 in wlume,

*Lifetima contealled by the auxiliney power nystem: batietien fur all sysema excepd reacion thal inclhude auxiliary power i primary
power mysiem.
**Confidence level of the forecant,

M
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SOVIET DIRECTED ENERGY ASAT SYSTEM CAPABILITY (U)

(‘-JJSPA number of factors could change the Soviet deployment
cepshility:

{11 'The necelerstor siencture eoulid be stowed in o foliled
position, and depluyed once the payload is in oebit, ‘Phis woulil present
chiffienlt engincering problen, i such a coneept has been disoussed in
the LS.

{2) The propulsion a1l ASAT could be lsunched sepuratoly
aiud then docked, 3 4

(3 The powsibile Suvie!  nloyment of the 8E-X vohicle during
1H DUH o bl allow the placen e of atl systems in Table 1V inte low
amd 12 hour orhits snd the lighiao systerns into synchronows orbit 11 i
not known whother the Suviet. would use a wehicle of this kiml,
comparnble to SATUKRN V, i b s mission.

{1) During 1888-1998, 11+ Soviets could have a rensabile space
sieiems whah conld be wsell + - vonch neutrsl particle benm ASAT
systeina mth space in soctions ..o assembly done vn-station.

{8) I the Soviets wull achieve & scluniificlenginecring
breakthrongh in pointing and tacking, then & meutral parthde bosm
AHAT wystom wontdd by uble tu oruck most targeis in low-Barth urbit

\

with only changen in altitnde. The noutrul bvam woa ponn considerad ure
capabile of sntellite negation (o ranges of 6000- 10,000 k. As yol there iy
no known way to soynice tsrgels or idestify the location of the neutrsl
beusn ut these lang ranges.

4.b, Ausscusments (U)

(V‘Rﬂ"l'lw followlng wxsessments are bawed upon on Initial

investigation of the Soviet cupability to develup 8 nedtsal particle heam
ANA'T aystem: .

(1) The SBuviets are fot likely to have the capabillty to develup
a profoiype system during the THH- 1988 perind,

12) The Soevivin could have the capability, during 19841998
perind, 1o develop 8 prototype system that could be plucsl in low-Earth
arbit. Such o nystem canld destroy eluctronics, optics, and hydraazine
ok~ of target ssteibies ot 200.500 km

{3} An SL-X Inunch vehicle or cu.mpmnml tucking s required
for the Suviste o duploy neutrsl particle besm ASAT systeins us
discunsed in thin study o 12-wmir or synchronous orbils.

-
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2. Neutral IParticle Bean Wn;plon Technulagiea (11) (UIJWNNM?:“::"I‘” i 1. i%Twbkhin, when acting an
Yrerior 1, Novissilricnk, have establsdosi that (he Soviets have al

2.a. Background (U) Inant conaidered the use of & newtral PRW, prosumably for spnee.bianed
. 222,22 % '
4% . ak
] e ensainanim
77,777,727 apprewsl] The weapest’ soriet, wen enrfied 'sp (wtelring’ 1o
//////////é/%é///// ‘ : m nn, much as |l'll.n
2222224757777 2N N

e

TABLE Vi .

NEUTRAL PBW TECIINOLOGY FORECAST (U) - EX P 8(
PRRARNT )

TRCHNOLOGY usan - 1988-1983 1983 tonn 19881990
Ton source §A) 0l ' ane 0 04 " 100 (19
RF screlerator {MV/m) 45 A’ 10 (I 12 {1
RF power tube (MW) 110 04 26 (1) 60 (M)
CW pulred 108 120 (b 200 (1) , ol
*Coarlitlence lavel

wskenzn() )
17
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3. Acquisition and Polnting and Tracking Sysiems (U)
.. Acquisition (U)

(U)'lﬂi Pundamental to any DE wespon sysiem is the initlal
aeipuigition of the target and itx solmogquent handover to the wonpon's
homm divocting wysten. ‘This i Longuefprocedure gonerally eoinils at
ldast twe bandover sequendom: (1) initisl wiune sepreh ke torget
detection and acquishion wille n radar, or 2 coamse oplical or infrared
HIR) conrve tracker, with handwver to a fine optical or TR fine tracker;
il h('.!] the ulaving of the wanpen's hoam directing systorn i the fine
tracher, .

(Uj 48 The Buviets have the raq-uhilil; to develop the raday and oplicat
vyslems norvssary fur fhe acyaaion and handover sequotees of a
ground-based laser ASAT synti . ‘This is wl trae for an airborne or
s e-linneed DE AHAT ayntem, i'resont Suviel airhorno and space radars
do et have adeguale acquisition ranges. Millimeter wave radar or
microwave radars with munopul. o have possibilities in overanning these

-*

UNCLASSIFIED

limitations; howevor, the weight, volume, and power requiresnenls
cerfninly would excesil those of an (R sysiem. For sn sirburne laser
ABA'T, » Soviet i wonsor has been identified which could pussibly
handie the poinling and (racking requiresnents, However, the range of
thia 1it system would he no groater than 350 km in 1088-1998, 'This
same Soviot HU sensor does show promise as a space-based DE ASA'Y
seguinition and peinling and (racking system,

3.h. Infraved Tracking

Uj-ﬂ-ﬁ"‘l‘!w Soviels have hoen particularly discresl in  releasing
information concerning their deovice lechunoivgy, Generaily, the dutn
have been Hmbled (o scientific pupors doaling with methuds of producing
varioug T dolectors; but rocent ly, Use Boviets published thelr first paper
on su IR imnging arrny mymtem, This device uses a 50-clement lineor
array of InBb {130 pm) for medical aml gualily comtrel spplications,
e device, ne deserilied in the article, would md be directly suitabile for
use with 8 laser wenpon, Howeover, envugh deta were availobla o
synthesizs a trpcker wning the same delector array (Table VI

TAHLE vil

!
INFRARED TRACRKER TECIHUNOLOUGY FORECABT (1))

1978-1580 1996 1913 1983-1988 1948- 1984
Rexudutuon (grad) 180 1] 0 11
Aoy stion range® 16 - 250 350 Bimd
{hiesd
Remdution using 30 10 b 2
gu=niive track
a., «Hthm*® (prad)
Comnlence " " M L

'Fm the wpace-based systom.

' Huviels currently e slmiler rale-auiod traching ochanpues in hoir redar syntems.

evssawer\( )
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d.e. HEL Optical Mounia and ﬂll‘il"llu;lﬂ Cantrol Bystoma (1)

(L) The optical mnunt and sinbillzation aysles poinia tie mptical
line of aigltt (§08) in & given divoction and sabilizen the LOS agaiml
hare wotionn sid disturbance lorgquen, Thin stabiilization is critieal in
achieving high-heam energy on target, : .

(1) To stabilize the LOS, the beam trannmitting spties are momted

+ in a ael of gimbais affording st least 2 degrees of freedom. A set of

pewithon tranaducera, probably gyro sensors, st be nounted (o the

gimbialn. The sennoe nignain drive the gimbat actuators, thin, siabilizing

the benm agnimat mechanienl disturbances 1o the optival wonul, Che

furecanied Raviet wmitror diamelor amd aceuracy capabitily for the
fullowing opical mownta can be found in Figure 7).

3.c{1) Ground-Rased Mount (1))

LB AL the present time, there in no specific lechnleal informntion
concerpning Boviet develogment of gimbal aystenm and slebilization
syatome for lsner weapnna, llowever, by examining existing optical
synicmn, amsessmentn heve heen made of the Soviel capability for
developing ground-bared inner ABAT ntabilization systemia and optical
aperlures aver (he next 20 years.

2.c.(3) Alr-Based Mount (U)

(UJM Weight and volume constrainis and the neceasity of canceling
out rolatively lnrge disiuchances are the driving design requivements he
an nir-hased HEL weapon stabillzation systesn and optieal smount, Other
iMicnll engineering problemns hiclwde the necomsity for a Inege HEL
window or open port and the limlintion of the maximum diametor of the

nperiure (o lens than =~§.5 m. 7, Wm
‘mem leraiure shows
that the oin preserilly have the production capability to fwild

vimventional gyroncopes eapable of drifl rales on the ordes of RN
degreefhour, Such deift rates wonld require a closml-loop control xystem
in constrain the pointing error (o & tolerabie level

. .
provise glodml

FTD-1TA4E-J34-78
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3.0.(3) Bpaced-Hiased Mount ()

@x)mw.-igm sl volume constraints me again the eritienl desipn
roguirements for a space-baned Inser ABA'T Unfortunately these are nn
apecific dala on Boviet dosign approacdioa, s an assessnent of Saviet
capability must he derived from postulatesd salmyniomn, The spprosch
inken in designing a spree-based optieal monnd in this effort in (e wWilize
the apacverall ma the coarso-track * gindiol™

/ / nalluunmwl al such a ayniein with »
uslor of 0.00 pm displnerment senallivily can hiave a
pinling merurscy near 0.02 Gread, whivh means the puinting amvuracy
wonld be delermined by the Flchln; acruracy,

3

4. Orhlt Determination (U)
4.a. Radar (U)

[

4.8.41) Detectlon (11)

J.(ﬂf’l‘lm satellile aitituden, for #lhich radar detection wnn
runsidered, fall into the four following bminis: (0) soar-Bacth arldia (op
to 1 G00 hin) ol 631 10-degree inclinationm, {b) 20,00 km circuiar, (12-
leonar) orhitn ol 20 and 80 degree inclinstionw, (v) » highly ecrenlric §2.
hour orhi (B,000 ko by 45,000 km) sl # &1 dhgrae Inclinatinn, aud (1)

geasynchromous astelilien (spgroximaicly 7,900 km) located between
0" W oand 220° B mul




e
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Vig. 8 Rango ve Sito-Clreulsr Orbit 530300 km, 30780° Inclinaticn {11)
20
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"4 T Two methwldn that eoulil be linmlm-mlnl I bprowe  this antelliten, “The Bovieln also bave 100 ) squipment i snironemical

;lel:nlh-ln ;‘unm: m-rl: Illl:lly:.lﬂ:-'-ﬂiwll'ﬂlll 'i::‘lqmli;m,“ wl:rdl w;:u'mu oheervatoriea (o irack ulleu Al pmliml “ pre 'l“ 7 a

wiiiie, agueeh. Koweet Txps (M1 0 Sofeieat Bl e e .77 57,

with roherent integration, /////////’//é//&/
L5002 222.272.2.2%
SSRGS K
%227 %% %7777~
W 22222222 2%
4222424 %%
77277777277 2 ki

4.h(3) Tracking (U)

("’J‘iﬂfﬁhtulnlm of fuviel ot <! trmching capabilily have been
made using an integrated optieal toacking network with 2 are.second
supuiar messurementa, obaerving three clusnes of satelille orbita: §n)
20,30 km clrcular 12-howr orbils af* 0 6i-degree inclination; (h) highiy
" ellipticat (276 x 0,260 km) B81.helpree Inclinalion orbit; and fe)
© geosynchronous orbild, %ﬂﬂhl vhcrvaliona were limited 10 e

farilitics known to have cancrnn, and tracking necuracies for cach
uridl Lype were gencraled 8, 12, mul 24 hours of olmervatlons. With
unknuwna mich an Acnsor location arrmacy, Uming devics acouracy, snd
compriled natelilte, ponllion accurn- it s difficult ln ovalunic ayvem
errorn; however, the rosulls do el ihat ponbion wnrerinintion are
generally within a few tens of meinis,

4.h. Opiicat Byatema (1)

4.b.41) Detection (U) d.c. Laser Ranging {U)

G/) T The Boviel Union hian eatabiiniied an optical delection tracking ((-J_) IR The Rovieln have been performing laser ranging agninst
welwork lhrosghoat the USSR, However, only these few oplical siles ralellilen since (he early §070°a, ‘Iiere are currenily nine satollile
with inrge oplics, high precinion antellite Iracking nmmru:W’ " iracking siationa worldwide with Inser ranging eguipment thal enn

appear sultable for detecting aml tracking geosynclironoin operale agolnst aalellites in up 1o 1,504 hin orbita with range noruracies

. SEEHET™ UNCLASSIFIED
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SOVIET DIRECTED ENERGY ASAT
TECHNOLOGY CAPABILITIES (U) -

of 10-20 e, An October 1977 TASR newn relonse repucied the Soviels (UJ A7 1N g of snlellite laner ennge lined i conjunction with (e

have begun dovelopment of a now generation of satellite bner range aptival Irsching aysema previoualy desetilnal, will atlow the Boviels tn
findera, which willi have an aperationni range capability of 40,000 km - doteriming the orblitsl position of all clars of satellites within a few
with a range accuracy of 10 em. Such a syniem slsild have 8 nighttine melern. Thin amwacy will probably be avallable afier a siugle
operational capability against uncooperative geasynchronoun aafelifion, abaervation,

pocoee  UNCLASSIFIED
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GE AND VULNERABILITY (U)

[secTioN 1v] SATELLITE DAMA

t. Laser Beam (%))

La. Damage Mechaniam (iI)

ponents and nirurtures, folsed

mechanical damage,

thermsl damage to saleliite rom

(U} “TS Boviel 1IRL weapons, eperating in the CW made, wil)

can induce hoth thermat and

3. Neutral Particle Heam (U)
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e nilrmpin enn b countered with
penetrats about 3.7 cm bF aluminum.
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SATELLITE DAMAGE AND VULNERABILITY (U)
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Haviel directed ruergy ARBAT aystem copabilitien
already been suminarized In Conclusinna.

(th Pusnible conseguencen of Uw sntellite viluerabilities discinned

section and the
dencribed earlier have

in thia

SATELLITE DAMAGE AND VULNERABILITY (U)
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