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SCOPE NOTE

I revent years, the United Siates hus dovelugsed o vancty of desipn
techmgues that wall reduce the enemy rellected by or madiated from
aerodynamic vehicies and thereby decrease the likelihaod of detection
by enemy raday, infrared, and other semsors. The United States has alzo
nade significant stoides toward the development of aduanced technol-
ogies for the same purpose. This combimation of mnovalive desipgn and
use of advanced technalogies is krpown cebivetivaly as Stealth,

The well-publivized US Stesith development effort surely has
venerated concern among Soviet mileary planners about defense
againgt low signature and Stealth vehicles In addition to the need for
inereasing the depth of its defenses by fielding more defensive weapens
of cxisting types, the USSR will have tu cupsider research and develng-
ment programs o impeove the ability of those defences 1o detedt, track,
and destzoy Stealth vehicles The degrve of suecess that the Seviets
achieve in these endeavors is cerlain to inSuence US =ililary prograrms,
strateny, snd tactins

We also anticipate that the Soviels will deveinp systems of their
own that incorpurate signature-reduction: designs and technologies. The
U5 H& DD cormmunity roust know as [ur in advarice as possible the mneans
ﬁ by which the Soviets will reduce system detectability 2nd the degree of
their suceess. This will be necessary to sid in the dovelopment of US
courtermneasures and o augment the US Stealth prugram becanse Saviet
approaches may differ considerably from these under considerstion for
US systems

This Special National Intellivence Estimate is ag oo ter assess at
the: nutional level the Soviet capalulity and intention 1o respond to the
US challenge. It prezents our evaluation both of the defersive methads
and technologies we believe the Soviets will empioy to counter the 1S
deployment of Stealth svstems and of their techrical capabilities to
develop indigenous offensive low-siznature srd Steaith vehicles, The
SNIE s zesiricted to disoussing only aerodynamic and ballistic misile
systems over & 10-vear pertod. [t also identifies rollection and analytio
sps that must be filled in order for the Commmunity 1o provide broader,

mnre detatled stodies in the Totare

e s
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DEFINITIONS

Stgnature: The characleristze spectyuen of radisted energy from
the abiject. The source of energy may be the chicel itself, an incidental
source whose energy b seradiated from the object, or a specific source
whose enerey is reradisted [rom the obicet, {Respective examples are
iontraced encegy from an copine. visual enerwy from an object in
sunlight, and transmitted radar eneriy retaring 1o a radas receiver,)

Low Signature (Low-Ohservable Technologyy Characteristic of
any existing systemn—such as an wrerafl, eriise missile, reentry vehicle,
or spacecralt—that has been maoditied 1o reduce its signature. Such
vehicles can become less detectable 1o enemy sensors within the limits
imposed by the origisal design. Signature reduction for selected aspect
angles or for sl radiated or reradiated encray probably cannot be
achieved for these systems. )

Stealth {Very-Low-Obscrvable Technology): The sum of innova-
tive design techoigues and advareed lechnologies as expressed in a
furure serodyramnie, missile, or space system develoned to minimize
exlernal signatures. Such systerns will achiove very low signature levels
through special desizn 1o inclede careful shaping, by infrared and elee-
tropic emission suppression, and by the application of advanced
coatings and materials, Stgnatue reduction for any aspeet angle can be
achieved in this type of design.

Radar Cross Scction (RCS: A quantitative messurement of an
ohject’s visihility to a tadar as determined by the radar energy eeflected
by the ohject. The HCS of a vehicle & determined by its skape and con-
struction material, the angle at which the vehicle is viewed, and the
Liequeney and polarization of the viewing redar. BCS s ussally
exnressed in terms of square metess.

nr

Tufrared Radistion IRy Emitted or reflected heal energy in the
near visible Hght frequencies. The tatal TR signature of 3 vebicle s the
sure of its emissions, reflechions, and enpine exhaust. 18 signatore i
custamarily measared in upits of watts ser steradian av a fanction of

wavelengtin

u—wy, o secas-
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KLY JUDGMENTS

Sowiet Counter-Steoith

The Soviets aze well aware of US plans to develop Stealth
aprodynamic vehicles, nevertheless, we judge that their air defenses will
remain valnperable to penetration by Stealth aerodynamic systems for w
feast the aeet decade. This judmment is based on a oumber of factors
that include:

- The lmitations of existing Soviet seesors and islormation-
processing ssstems, which were designed {or use apainst high-
siynature vehicles

— The massive and capital-intensive natare of Soviet air defenses,
which necessilales incremental modification rather than whole-
sale replacement,

‘The Sowviets’ lack of suphisticated measurement ranges, which
inhibits their development of counters to the threat posed by
Stealth.

- The length of the Soviet R&D cyele, which almost certainly will
' detay the introduction of otally new defensive systerms until
after 1995.

In the near term, fhe Soviets almost certainly will place a higher
sriority on developing defenses apainst US Stealth vehicles than en
developing offensive Stealth systents of their own. Indeed, the Saviets
aiready have made certain incremental medifications to currently
avaitable defensive wwstems in reaction fo the US deployment of erudse
missiles—which natucally have the low radar cross section, low infrared
signature, and low eleclronic emission characteristics typical of a Stealth
vehicle.

The eritical facter 1o determining the degree of suceess that Soviet
air delenses will evoy asainst low-signature and Stealth tarpets ix the
avalability of adeguate and timely warning information. Therefore, wa
cxpect the Soviels” near-term responses lo include:

Upgrading the sensors and signal processors in eurrent systems.

[ncreasing the depth ol their delenses by extending ground-
hased and naval rada: and Hebter coverage offshore using
BMuinstay AWACS arceralt, el sefueling, 20d 2 sew venera-
tion of more capable interceptor aireraft.

file://C:A\My Documents\0000261288 0008.gif 9/6/04
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- Further parring of dissimilar types of sador o G0 sleade snd
tanpe adotechion gaps.

— Jreressineg the pumbers of selected Jetertinn and delepsive
sysicins.

— Adding mobile surfaceto-air cussiles {8AM:) to the tuvertory o
complicate penetration planning,

Increasing decentralized decisionmaking to counter averloading
of their existing command and contral sestem

i

Additional nettmg of early warnivg, yronnd controlied-inter-
cept, and SAM radars,

In the longer term, the Sowviets are likely o seek technologieal
swlutions ta the delifiencies in their air defenses that will persist despite
the siear-term improvements. We believe thee will inelude developing:

— High-power," low-frequency conventional radars meorporating

new signal processors and electronic counter-countermeasures

{ECOML

— Multistatic radars.

— [aser radars.

l‘ — Acoustic detection systems.

~ Improved infrared seacch and vack sets R,

~- Long-range air-to-air and surface-to-air missiles with multi-
mode terminal seekers.

— Fully automated command and control systems connected by
digital data links.

Soviet Srealth Daveloaments

The Soviets have an exceilent theoretical knowledpe of electramag-
reties and  traditional signatuce reduclion  technologics.  However,
achieving Stealth is dependent on the integration of thapiag and other
signatura-redecing technologies into 1 weapon system

we doube that Soviet designers have 25 vet decided on an
overall conceptual approach Lo any Stealth design. Therefore, while the
Soviets probably will begin withen five vears to modify existing designs
to reduce their caternal stgnntures, the lensth of the development eycle
rtakes it unlbikely that they could field an unmanned Stealth vehicle
betors 1995 or u manned Steab platlorm befare 2006 To profong the

il ~—Fop-fecrms-
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Stealih vebich: s ikely 0 be an sic-to-surfoer suisile, folloaved by

eranned syslems such as reconnzivanes arrevals or fsetveal bombers

which depend on delense avordanes far s vival

The Soviets have shown an nterest 1 siznotute vedusing techagl
ciries with broad application s a variety of aercdynamic vehicles anid
bave acquired related techoizal inforealion, materiaks, and manofac
turing equirpmemt from a variety of foreign sources. We perisdically
acauize mformation from sriicles in techoical journals or frot teehnical
idelligence sourees that Jeads us Lo Telieve that independent research

efforts are cuntinuing ov
— Radaz cross section theary.
Rad*&r—nﬁsﬂrgiﬁg materials
— Automated ﬁi'ght controls,
— Enfrared sipnatuae reduction.
- Electronies emission reduction,

The Soviels have three outdoor radar cross section ronwes, te most
praminent of which are st Kalinin and Voronezh.

These facilities will contribute to hoth counter-Stealth
and offensive Stealth developments but represent a level of technology
several years behind that of the United States.

Muoscow has applied signature-reduction acd -enhancement toch-
niques to ballistic missile reentry velicles since the late 1560s The
obfective of this program might be to deploy a mix of reentry vehicles,
devoys, snd other penciration aids that offer a variety of rodar
signatures in a single pavload in osder fo complicate targeting for
antiballistic misile defenses,

[ ]
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DISCUSSION

T Sreoith Concept

sereedyrzmic Stealih

e
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proggam o
camability 3 penctzate the coshemosdy  imposing
Sovied dufemaes, which rely on radar, silzaresl, and
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srevrabt, surlaer-to-as meeiths, and antlteeralt szl
oy, Foatackore vekiccte—aticsalr, rand craise and
bz listie prsiles—werne s wequiced by Soviet sesson
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of thew dedenstve aatwork, the atacking fomee wauld
ahle to perreirats 1o s ladetl wrlined siffering an
aptabile ratr of stisiBon Edsting eohickes sl
4 il -gred

T

thetr radar coes sestion (ROS,
wored wloctropie prmmisicne il devrady
cupient Soveet delanave selers
it ather fxeteas et
Vabriges Soviet

Firsed
(B signaties
thoe e gyttt of e
and reades wanwe other s sts,

e oreduon

order b pemetrabe
Puture enmsiderations are acous-

b pormidersd in
erses Arong th
Fors, cnprrai, and refiered Hala

2 Developing & Stealth vekbirle reguires that o] of
these fuctius be ronsidersd fzom desinn mception,
Shapirg 1o reduce gadar crose sectinm 7y the mos?
coitecal faztor in desigoing 3 Stealth wehicle; reducag
infrared emissions Fran the vehichs's propulbsion sys-
ters withowt degrading pecformance s abo & wasor
design challenge. Beeause a vehicle's electraric covis-
sicas can be frarked by SICINT swslems, passies
eloctranic subsystems of Viose dovigned 10 have 3 b
probahibty of miderzent sust 2l be develaged Fia-
ure 1 iBustraies wome of the descable lemtures of 3
Srealth vehicle

Tre Counter-Stealth Polustial of Current and

Neor-Term Soviet Systars
S The Sovets are well o
b iy o penetzate [t

wogrer thad v (nined Ntates

Slans o impiove s @
Sevenrt atr cedeniees by dovcloping sarsdynanmic vebes
cler with reduesd saheral dgnatares, altasuh iy
fction
ac o’ the latesr of 4 nambser of

sesider e vuprading 3trs

alirest cortaindy
of Steabh ssebenls
mies” sed tactioal chanses thl Buavs forced the

[ a8
Sewiets by et o bfovnew preresives the

Urited Bales to hzve g sigsdicars lead o the applios-
ble lechrologios and probably bas committn] substan-
sial resourocs (o pesenrch rforts devoled Lo ooyrter the

L% sysbenin.

4 Ower Uie Last twes decades, the Saveh have spem
souhly as miaeh on devifoiog amd deplaving 3 qrate-
pic edrine io Jepth as they buve their oFensive forens
Tooy kave catablished an sir defense system using 2
layered emmest thal compersates fur the dhorzomings
of the sudividus! glements, but Hes approach has resul-
esl i oan air deferse wetwark so massive zad capital
irtensive thal we heleove their neacterm rLpOnSE 1
any pew threat w5 be Smited to wslem: improversent
medibeztn The modificalion alremdy
beaun by the Sovies in resoanse 1o the 178 deplay ment
of tae crme minde 3 sysem thae wherenthy har g low
radar cress sevtion and low IR sigeatere—cocitacte
Huar initd response to Sl Seployreent, In e
luriger et we expecl Mascow o doveles pew fechied
agivs and operabioml concepts that better mateh the
inereased peuslretion Gient of U8 Salow an systems,
ot Tor the aeal Bee 1o 10 vears e Soviets el be
foroed 1o rely on defamive systems alrcady in pace or
sxpected 1o enter their inventory soon.

by ing rements!

Ewnrly Warning Rodor Systems

5 The exitical f2etor in determinion the degres of
suceess that Sevier zir defenses will exioy seninst low-
sunatuze and Stealeh targets » ke availability of ade-
quate sonmoct and sgnal muecessing The exigtize Sovie?
wr defense petwork s aletisd by an ecensive network
o ground-based acqusion radars Tha Soviets will
bave several thonsand sarly warmng sadars of some 13
TWPEE Ly fervier by TG ARbossk snme o these bawe
an exewllert theoretical vappbiity o detret snzil YENTCLE
urdder aurrgled corditions dutection manees wou'd be
severely Cezraded by lowelowel penetratize tactizs,
fackground duttes approvmabing the retare o7 Steablh
s taher operational eeossid e raleone.

A

3

Snvist

i Y the near term, e ceploy
corbination: of thise syeoms in sidor o maximire
theis detection capabilities VHE wdans wiel a3 toe
Tall King Coeadar sbo osad 20tes aegsistion sadar
for the SA 3 sorfaseboair mesile ard for groumd
Fave s vapalility to detest

e A

controtled fgercap

e A
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Vightar Avcradr Systams

. We e not cxpect the overall foroe level of Soviat
' inheresmzor aircesfl o change amweciably thesme

13, bet the lnrceporstion of aireraft now entecing
secdncton o in e fimal stapes of Bight test wei?
drsmatically fmiprave Soviel air defenses. Ry 1900, E
about Al percent of e Soviet Sghter inventory will )
cuniist of MIG-31 Foxhannd, SU-27 Flanker, and MIC- ;] These throe
24 Puberum abezaft equipped with pulbsed-Dogppder
radors with diaital data processing syeems, capable of
condusting dover Sebootdawn attacks—a capahilicy
cssaried for defending, asaint cruise musibe and low-
swreture sivesalt bt possessed by only a smsll percert-
b e Soviet Bghler inverntory,

sirerait aee also equinpedd with infraced seareh track
ARSTY 018

age of

1Al vheee st the heard of Sivdet sir dee ‘:iwja et o bud weilier, ﬁfis bracail
e e ot T ) g iy would b oseverely degraded  Nevestbeless,
f(rls“«;zf svsizns for ar least t}‘zaﬁuexi d(‘i:adc?w—xr& BT sets gereesbe atn and 1o radar altark by pesmt.
sacipped witt imcosed radan, fire-contzal spaem, i thee operazes b oaestvely track o larget or b alrzck
M envieonment if e other soasar
s poreciee thad T3

arwd zir-bireair mise 4 target moan PO
provales inge data, I the 55
dovelognuents i roducing radar erems section zannot e
conutered by tadar nprovesieats alone, they may b
irsreasingdy we o other sasive sensars Do
dnection racking, and msile guilance

HEodn sddicgs b defending againgd swnedcatizg
hubter amd bomies afreralt, the Sovicts are threatened

j with « fawnches of crvse misdles Wa pukes
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Fipuee 4
New Saviet Fighters

Refe 17 Vlaaker

R
“ A
L N
MIG-27 Fulvrem /‘“ W i
BRITY MR

that peoduction of rew tanker and AWACS aircraft
will sepport 13 Soviets” plans to mave defensive forcm
fusther from thesr coastlice in order 1o intercept
i maide earrving aircraft before misile lavsrh,
Hothe rewer fighters alio ate equipped lor serial
refuching, the Soviels eonld extend thesr defemive
bartier far srwunh offshare o prowide the prelaunch

inteteip! capability we belisve ey are weking

19 Tome fargets that seecestully penetrate the
offshore larrier will le mave diffcult to intercest ovar
Land sves thoush the Soviebn have estemuve lard-
sased dirfennes Low-alliluds penetration taotics have
atrensly redused Tk time aud imposed clotter prob-
lerg pa Soviet radar and wfrared sensors, redused
sgmatere syonn well fusther wnerease the stress on
theis defenses. Almest 5all of the Sovict wtereeptor
eraft will hue o rapsbiliy @ attack low
fure tarpete cucleding orase smiwiles, g the [0S0
e frarze bal prebably will Base hltle capalaliny
sgand Steaith srhicles befine 1995 Moteoeer, the
ual 43~ defouse svstems waill be
2 of Boviet air

sfecriveruns of indi

determived i Linge s by e ovolet

deleme doctane, their fnture commund amd contiol
stencture, sad their lochuoopea]l respoes o the
wwereased threat.

Surtuce-to Air Mhsde Systoms

B By 1000 the SSviets wall have at baot 14 surface
1oy air mssile SAM] seserns in the Beld and may hove
begen deploving sround-Losed fuser dofenses, As in
the case ol Soviet extly warning radars, some SAM
systorns canld Bneaben low-siznatnre and Stealth vebi
b andet corlain eonditions, but aperational Faciors
wonhd under  wartins
[EETHR

readice thenr el ectivenes

P4 The 94-5, the USSR’ losmest ravee SAM, has 2
rmired abubity o atiach Jow sigratuse bargets, especisl-
Iy thine opersted 20 Tow altitusdes Nevartheless, b
canse of the Sovizts' apnifeast wavestment in this
wstewn and i deploymert in Eastern Furope, we
antivipate thal Moscow will fmprove the sequistion
and trackine radass cuerently assectated with the SALS.

i3 The 5410 fme ligure 55, the Soviet Usnion's
mant mdee stoategic SAM, » cthe Bt designed te
drefecd apert low abitade deermfl and dir-te-selace
nfissiim[:

The SA-10 »ill be Lelded in twy versdoas: the irans

postable vession tar SACIDA -3 now being de-
wwoved. the mobile vorwom  1he SA-X-LUB—is olil] 5=
develpgnuent,

16 The 34-X 12, in development singe 1973, 13 the
Soviets” Luteey trotical 1adarguided SAM. e desizn—
which incorporates teg versians af an interceplor
misile—alivws the system o atack oty high- as
wwealtande areens rargiog Dem rruise mdsdes te
taviend Ballithe miveien e whilly ra toack low radag
catnn seebaon Liarie (s couhl be imgroved By modiving
s o ton and engsgement 1adars 1o inohde bastor
clutter miccton iz the farner and awer rrounticg for
the futies,

V7. The Savicts have fAelded larpe munbers of
infrazed SAM systeens designed ané developed in the
15 and IGT00 that ae luehly mobide ease 10
evpreen’, wad relacively ezomns v G basld However,
stesent] Scoviet teches i dhis arca widl e pese o
sEndieanl tareat tn UY Dnwesgnatore or Steakh eee
becdes in ke twear terg, beenies sve s the newest Savan

13

file://C:\My Documents\0000261288_0016.gif

9/6/04



rage 1 of |

A= A e
Figure 8
Campancats of the 5A-10 SAM Svsrem
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I SAMs show only mananal capabiblies lo attack
couive misslez Rubstantizd improvements in infrared
sensimg technobagy will Bave s be schieved Lefore
these weapons will be capable of attacking 15 Steaith
fe

%

Antaircroft Artillery Systens

18 The I51U-234 & the current Soviet mobile
radar-directed antiaireealt gun sysiem. It s capable of
wracking tazgets with 5 radar cross seothm of 001
syuare meter of larger, The follow on 250X system
could he improved by sdding sa acquiskion radas,
improving chalter refsction, climatisg multipath
tencking errors, and upgrading 5 Bro-control com-
prter. Becsuse #s range would be limited to about 5
kilometees, it veelulness agaisst loy-signatore and
Stealth vehicles s limited o polnt dedense of high-
value targets We sapert % e significant numbers of
the Z81). X Eclded during the early 1640

Commond, Control, mad Communications Systems

19 The exizting Soviet air deleme ssstem

erent difficulty in lracking conven-
tioral afreralt Dviee at Jow ahitude Undet some
eondatines ity highly contrabized strusture can inhibit
the rapid Bow of wmbormstion and frivg decisions
necessary e engage and defeat fast-moving targets.
The Soviets recognive that Jow signatere and Stealth
targets wonld severely stress thess current network and
are 1 ting proceduzal changes as stopgap
measares unlil better svsterns are available in. the
0 Decisionmaiing &5 being forced o lower sche.
tous te permil more rapid response o targets. Individ-
ual pilats, Baght lsuwlers, and SAM battery comanand.
ers are being taught 29 jecoanize an averluad of the
cemznd el contral system, and are bewg encour
aged 1o cogage tangess on their own initiative, wsng
Irwnl senaor and computational resonzoes, withour
swalling approved asd Yaceet sssigrninent from taeir

stiperions.

23 While Seviet sommanders see commragng the
develnpment of aulonsmon. canmand capabilities 1o
averpame wine of the delicienciss m their command
sned oontral system, they simy’ wpe reinfore.
ing the role of cemtralized command and control by
setiing together carly warmse, grourd coatrokintes
cept, and sxlacete sir missle radan Tle rsalling
satworks eapitalize oo differvnces in sweasor Fregueney,
outrad posee r, and bacation ta present 3 more complete
pivture of the aenal stuabinn - pariculady with re-
e peneirators and e agrdure

spent s b oul

vehickes such as cruise missiles This sort of informa-
tion is esentisl to the srchestration of Soviet air
defenses in resporse to the longer tere Stealth threat,
but soesor nettieg may produce overloading of the
command and control system. Until tecbmics] ime
provements in Jdata handling and intearation are in.
plevested, information from the nettod swensons could
vasdribute to the ellectiveness of local s3ir deferse
nodes but wauld provide only a marginal bmgrove
ment in the ability of Soviet andets tu m

the overall air battle,

21 Technological improvements will be necesary
o correct the bardware lmitaticns apgarent in the
Soviet atr deferse network. Existing Soviet sommand
awd commi systems are baved on 3 oae-at-one con-
cept—s angle interceptor or SAM on g single target,
The new generation of interveplors sow being de-
ploved and the SA-10 system are capable of sirnulta-
neously emgaging multiple targess. As a2 result, the
Lazur ground-controfled intercent system and the
Vektoe-2 SAM command and contrsl systerm are being
replaced by more zapable systoms,

22 New air-tpair, sir-to-greund, and grosand-to-are
dala lin&sE
33;& al
veady providing better air situstion information that
will aflow the Soviets to take Fuil advantage of theis
new defersive systems. The presen? ebjestive appears
to be one of praviding decisionmakers = the cockpit or
at the SAM battery level with enough air viteation
information to make correct cnpagement decisions
This radcal departure from historie Sovisr practios is
necessitabed not only by the decrensed ceacton time
available during enpagements with low-sigaature lar
gets, bat also by the belief that miemive plectronic
eountenmeasures may degsle command and eontrol,
or that integral resnmand, contral, amd communica-
tions nixles mav be put oul of action Centralised
devisionrzaking is idesl, e in the abuve cases it alsa
should e sulficently Jexible to allow spgwsmement
deetsions 1o be made 31 2 lvel approsriate 2o Ha
sttuasion The Soviets will retaie centislosd dorision
making whenever posible

21 The Mainszay AWACS sororaft will eabanes the
Soviet adr defense command sad costrol systerm By
dowanlinking tracks of tzrgets nor vinble 1o pround
seasors bo gruusd stations ver Jigital data dgnal Targoet
suformation collocted by the Mainesy's radar sud 159
tidentikeation friend or o} westem prebabiy inchudes
ientibeation, position. altitede veloeiry, and rumber
af targets i oa gronp We believe the Mainstay can
nanie up o (2 simalancow arler

E
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intereepls, amd control of some julercepis would be
aevomplisked via arr toar dats Loks monitored by
controllers aboard the Maingay, The commansd, ron
tzeil, ared commuzications cupabilibes apparent in the
Mainstay systesn vagnslly sevdied from the Soviet
perseptun of the thieat pased by low-altitude Pz
trators, Althongh the Mainstay Las o earginal Jetes
ot copability, # will serve 33 a0 interim Sevie:
cammand, comtrol, and conmunications response te
ther Stealth theeat.

Futyre Sowiet Technical Responses
Eorly Warning Rador Systems

24 We ate aware thal the Soviets are developaii
fimher powered enrly warning and irlercent radars
with the better rewslutions necessary b come 1o Rrips
with the low signatuee and Stealh detoetion sné
tracking probiem Soviet radar designers are fikely to
wcnzporate VHF and UHF frequéncies. inrreased
pulse sepetition frequensies, and improved signal
nroressrg i ALelr next generation of radars— possihly
by developig a prled-Doppler procesr, They may
abur develup sprend spectium radars i wrder to make
elfective amrmuzg more dilkenlt, however, thesa
would ot necessarily have improsed
aganst Stealth: vehicles. These newer radars will con
tumie to have builtdn elsctronic eoumler-counter-
measures {ECUM) based an such techidgues as side-
lehe tenpressiorn, waveforma diversty, and crom-
rizatien rancsilation.

vapabilibes

Fighter Aircgfr Systems

20 We are unabls to determine the direcrion that
Srvlet wvaszaes designers will take—en part beciroe we
oxpect rew technolories te smerge—tbi? cestain cur-
cently availabie teebnologies oier the mast Baely
avenaes of aproach 1w the probiems posed by Stealth
I cgnsistend with past prartics, Moxow will ypzeads
the rucler and il vazend sersors on i sext seneratine of
HESTCEPIONT Let 20 s m ok to mieet the Steslih threat,
Wo sizple seobuology will correet the defcicseies o
crent Suviel wr intereep! sadars, but the Sendete gie

———

likely to vxaming the tollowing techrical areas beenuse
they  offer the geeatest  potestial for ipiaved

seerlormance

= Recbiced radar bespuensy 19 ungrove radar Cressn
wetin detect’on capabelity and lewen chatrar
intecfes ones

= Increased loursmittar power, satenma apertire,
and sepiivity,

rereased signal-pracessing effieiency apd clutrer
rehiu tion theough new wavelerms,

Improved subclutter vidhiliRy throagh interal
weknosrents

T Uuture Sovies inleremptors are certain to include
much-unproved 165T sets 1o anable Saviet wilots o
cundduet tailchase insereepts of low sigpature velncles
Current Soviet THST sdx are thought to kave 2 very
bmited capability agsinst low-signature targets anl
fme eHectiveness in clowds or agamet a cluttered

ackgeouml I the Soviets are 1o improve s.gnificanthy
the camability of their IBST sets, they mnt develop
Frigmcsed sersir and, shezal proessaars that ean reject
fow-altibhsde ground datter

29 The Sviets kave developed an antasomens
mideourte qumdarce convept for their radat-guided
Ziretoearr mzssiics[:

J

3 Arteles fn Soviet teekoical journals have die
wsed Liboratary Iovel opmienl murening of rade
sigrals, an irdication of the Soviels interest e devel
mrine electrooptizal adiunets for airhanme detectio:
aral tracking of low-sizrature and Stealh vehiokn,
Optical provessing—an attractve zhernalive 2 the
Figheapzality dupatal technology on which U3 svstoms
depmnd—would incresse (e speeed st which jadar
disa could be procesied and would sHow the deterting
of ealler near nosedovel trtar by pravidmg great
vekatnn power sed clutter reieetion, The Sexvinty
mave ol desnonstralod lewhoodowy in operdimml s
cangehinders, awheh canld load 1 the develomnent of

file://C:\My Documents\0000261288 0019.gif

9/6/04



Page 1 ot |

laser radar systems for the detoetion and tracking of
t3rgete. However, we have na eviderwe of such devei-

apments st this tine

Surfoce-to-Air Missie Systems

0 Much of the detection and trucking technalogy
develowed Tor future interceptor alreralt could apply
o ground-based SAM sysems Sowsl expesicnrse in
develogiog 1887y for airceaft could lead o an wl-
vanced ground-based IRRT cupable of supporting
cruive wmissile engagement by newsr and future SAM
syalemns, Such a witern would require advaoced infra
red detector and sigealorocesing wechaoloyy.

B

31 Over the years. the Seviets Save continued to
i upgrade the capabilities of Bhieir radar-dirscted SAMs
tor meel the evolving threat to their defeases

i

Coasmmond, Contrel, vad Commmunicazions Systems

A2 As the US deploys and pesfects the pernetration
techumgues of vehiches thal have poogossively bwes
sigaatures, we eapect the Soviets to contiue upgrad
g theie sequisition and trackor wds nerworks by
avipnoving e sbata Dand g capabifities of their conn
markd and control systeme in order 1 prosnde the
mummated codiomdant links necesary to Randle Tia.

moving everts throughout the Soviet air defene sys-
tem 1 the Soviets are to cope with the very short
renclion Hmes impowed by Srealth targets, they must
sutomate many & ot il of the manual cpsrations that
whibit their curreat air deferse system Automating
the system will sequire developmesnt of sustable system
architecture, 2lgorithms, and woflware—areas is which
the Sowveels mont bag Western compiter technobory. "
The Sovsets aze likely 1o concervrate their remurces in
this area beeause of the potertial for a high pavoll
szt fow sigeature and S1oalth vebicls

Ballistic Missite Defenye

3% The Soviels mabably befieve that apgliestion of
Stealtys technology 1o US haliistic mosile roentry vehi-
cles {5 farther o Their current ABM smd ballistic
minsile carly waimm svalesns are based primarily on
raduz, and theis launch-detection setellites use IR
sensors. The Soviets are actively enmaged In rewearch
en more advanced hallstic minile defense concepis
that could include ditected-enezgy weapons. Should
these prove feasible, the Soviets would lizve Lo develop
more accurate brackwm mesns that might couple
optical techmaues sech as laser o IR Lacking with
alvanced adar concepts tu provide i potentually
effect:ve connter to Steakh balistic musile AVs

Other Defense Options

34 There are many options that the Soviets might
takis in rerponding 1o the Stealth threat that are rot
technology dependens. Mat wenld be readily appar
ent tu the Intefligence Comununity snd offer no Jong-
serm swlution o the problems faced by the Soviet aic
detene syaem  The options aeiude

- Enevensing the e of AWACS pueralf, serizl
vedusling, and long-ronee iedereaptors o catend
deferzes. Glishnee borviers could be augrmrnesd
by raval radars, shipbotes SAMs, ard aircraft

cartiges

Amrrcasuns the numbers of radars and SAMs 19
uibset the reductinn i mange srd reaction beare
unpesed by Srealth tucpets,

— Irwzeasing the vme of mobile SAMy to romplicate
penclration gl

— (iranes ohstacies around SAM ades and maunt.
g e SAM radars on towens ta improve hine-
Sesiglet wiad redues gresnd eluttes.

Ching scoustie Gackang nais, human spottens, and
viswally s antiniverafr gotilory,
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istor manmade olmacles wch as burrase
bz iloons.

Prospective Soviet Stealth Developments
The Impoct of the Soviet RED Process

A5 The spew] al whick sew techaclogics sre wene-
petatedd tndo Soviet oHensive forees will be desermined
by the status of techuokstios in research and the
complesity of the systems entering developent. Tl
tecbnalngy research phase can be shastered Sy toch-
nology barsfer ¥ applicable Western techaology caz
oo bzought 1o the production line. The overad reusdt &
that svstem development can sturt esrlier than wesld
hawe otasrwise been possible i the Soviens bad bl e
rely on indigencus developuments alone  However,
Sovie! designern tend to wleet maion witerr techrni-
augiess warly in the developriem procese The irmpact of
this approach, in tenns of development leadtime. is
sumunanzed i table 1 .

imorporating Stealth Vehicles into Sowiet Mililory
Planning

36, Ona judsinents oo how Soviet miliary phanes
might reach 3 decision to incosporate Stealth teching!
ogies in thelr future forers are admittedly subjective
Nevertheless, Soviet reguzzements to penetrate NA-
T(Y's defenses appear 1o be the most difficult task for
thair forees for the present. Thus, the Soviets probably
cacviate that the most unmediate need for Stes’th
techoclogy les with thase forces intended for perioh-
aeal strike and wetics] sir operations, asd that Steaith
spplivation tg intercontinental bomber and fong. range
eruise mismile desipns may salely be relegated 3 lower
orioeity. [n the lomger term, the Soviets pohalidy

Tabsde |

Limpract of the Soviet BAD Cyele
an the Avatlability of Svabems
Ircorporating Stexlh Technnlogios

Changs te Weapon Years le Initisl
Opeeatinral
Avadabalay

Heabus nx
Fechontioey Kystom

Mivaw o o R
ijor medifcatica
New pystem
fr apphed mesearch  Maor medidicarion
vhaw Noow gustemn

L:iv!r} [ ¥

1579

o e epeboesabingy Bssese wsenh Bl v

[ErT T ST

Rew gyiten

azteripate taa? the US strategic Defeme Intigtive il
provide s number of the techoolopies 1o improve early
warning of an esemy bomber attack and tha 2 us
deplovenent o ballstic mbsile defenses wonld be
aovomysaiesl by air defenve modernization

37 Peripheral Strike wnd Tactical Air Forcee.
The sercdynmmiv portion—aireralt aed croie oo
silex of Soviet thester forees Taces an incieasingly
capable NATO defense. NATO air deferses, particn-
farly thase i Central Eurepe, and the Jelenses over
Us carrier battle groups—the priunary targel of Soviel
naval air enits are rated Lighly effective by 1be
Zoveenn. The Saviets have iavested heavily in 1k
frrees over the ket 10 vears, deploving $17-24 Fracer
arl TU-22% BackEre bombers that wern develaped
mefore sigmatere redection was a denifoant desgs
crterwa Tieme nizeraft probadly will be the backbone
af the peripheral bomber Turoes thronghout the rest of
the century. The Soviess prabably see 3 nesd to arm
thiese atreralt with low-signatuse air-tosorface missiles
by 1950, and perbaps Eeld Stealth misales by 1665
After 1892, they will field follow-on wsrerale char are
fikely 1o incorporate some Jsw-signubare tochnolopes,

38, Soviel tactical alr foree operations are conduct-
wd by air superiority and greund sttack fghoes, and
reconnaissance arorafl, The Soviets have junt coanplet
ed developing the MIC 238 Fulerum and the U 27
Flanker-- designs that do not appear to incorporate
sigratzre-reduction technalovies. We judge that thess
atreraft will be ihe primary Bghters in the Savier
tactuweal air inventory for years ta come and probably
will he modilied with wine low-dignature Teatizes
duriug thei operatiosal fives The desiszn of o Sreakh
fizlier wsing techoolegy eurremily available 1o the
Sovicts probably wonld require sacufices i HRight
srcbon tmaziee that they are likely to eanader unsccap?-
sbis i sir-to-air combat aircraft where macenver
shility i an important aspect of sussvieabilry  We
therefore dauhe the Soviets will eld 2 Stezith Holter
telere the next confury.

3 On the olber hand, the cugrent Sevier tactioal
o amd reconmaissnce force eorviste priveipaliy
vi areeratt whese mid-1960's designs afier litthe poten
tizi for inereated mange o pavlosd, o dreresesd
exterial signature, Aircralt in these satepories would
b loss afipcted by the worifioes in okl pedformance
farces] by rerrent Stealts technology beesuse thes
pilots have radiomally depended miste an avrdanee
visn mianceverability to wirvive Fo thesa reswons, we
bediewr that an aireraft from one of e bwsr thisdon
areas is likely 10 be the Srst manned tyalem to beneit
Frevps Sowtel Stezith techratony
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for low cadar onos section measarements ami, with
inrther dovelapaia, omild he capable of mmasuring
vlizers with even lower yadar oty wections. The
Vormmh tame 5 oour best candidate for duither
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