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ANTI-SATELLITE SYSTEMS AND ARMS CONTROL

6.

In his letter of %?{ngebruary, Mr Coles said that before you
reached a view on the proposal to explore with the Americans the

case for constraints on anti-satellite systems (ASATs), you wished

to consider a full paper on the military advantages and disadvantages

to the West of the development of such systems and the implications
of activities in this field for arms control. We attach a joint
FCO/MOD paper covering present and future satellite activities in
space, particularly those of the US and the Soviet Union, ASAT
developments, the military balance in space, and (briefly) the
relationship between ASATs and the US strategic defence initiative

and the longer term implications for Britain's deterrent.

20 The main pointé which emerge from the attached paper, which is

deliberately comprehensive, are that:

a. East and West vary significantly in their dependence on

different satellite types: the West places more reliance

) ‘ L] S L]
on surveillance and communications satellites, the Russians
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on tactical reconnaissance for real-time targetting especially

in Naval operations;

-—_-..——q

b. the Soviet Union already has an orbital ASAT of limited
—— | S——
reliability and capability against targets in low altitude

orbit. The US is developing a Miniature Homing Vehicle (MHV)

—— )

fired from an F-15 aircraft which is planned to be operational
by 1987. When fully deployed by 1994, this should give a
significantly more effective ASAT capability also against low

altitude targets than the Soviet Union now possesses with its
orbital ASAT;
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c. each side is likely to be reluctant to accept that they

could lose their strategic,operational and tactical eyes and

— ™
ears at the outset of hostilities or even in a serious crisis.

The development of ASATs.is likely therefore to lead to pressure

e

to develop anti-ASATs;
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d. a comprehensive ban on ASATs or perhaps even partial

limitations could have implications inthe longer term for

——

other space based military activity such as ballistic missile

S —
defence (BMD) under the strategic defence initiative, but the
ttMescales for ASAT and SDI-related development are different.

J's US domestic political imperatives point to the need to achieve

at least equality with the Russians in this area. There are also

military arguments in favour of the US acquiring the capability to
threaten those low altitude Soviet satellites capable of targetting
_________——__—_—-———-—-—— e

“Western naval assets. But, beyond this, the West's own dependence

N
on communications and surveillance satellites is such that we have a

good deal to lose from a free for all in space. An unconstrained
— — .
"ASAT race" is bound to be costly and new resources would also be
—_-— -, - s,
required for the complementary twist in the technical spiral of
PS—— _“‘

anti-ASAT systems. The money might well be better spent from a

defence point of view.

= Gt

4, These resource concerns apply with much more force to the
possible longer term development of systems with both ASAT/BMD

capabilities. While it is of obvious importance that the Americans

should kéép the closest watch on Soviet BMD research and as part of
this need their own research capability, the development and production

of these systems would add a new dimension to the arms race (in both

defensive systems and the llkely impact on offen31ve systems) without

holding out any clear prospect of enhancing Westemsecurity. A fully

effective BMD system would not of itself eliminate the threat of
q

nuclear attdck since air-breaEﬁing platforms (aircraft and cruise
eniemy® S R ——— e J— |
missiles) would vemain; if they in turn could be neutralised, . the

Wwest would be” left to deal with Soviet conventional capabilities by
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conventional means alone. The period during which such systems were

beiﬁé deployed would be likely to be a highly dangerous one, because

S it i v v By

of fears on each side of theother exploiting any limited window of

opportunity. However, the overwhelming weight of scientific opinion
—

AP

ven in the US believes that a totally leakproof system will ngver be
= ————-g—_——_—— s p—
chievable. The likely steady-state outcome would be one in which

S
oth the US and the USSR deployed at great expense systems which were

not wholly effective against the other superpower's nuclear inventory,

but which reduced rather than enhanced strategic stability, and
i, —

which posed real problems for othHer nuclear powers such as the

United Kingdom. While, therefore, we have to take into account the

linkage in US eyes between limits on ASATs and their interest in BMD,

it would appear that an arms control regime on ASATs which hampered
Il
the development of BMD on both sides would be in our national interests.

i
’.——

—

O We remain, therefore, of the view thatjj:would serve our interests
if the US Administration could be persuaded to take a more positive
approach towards ASATs controls. From the point of view of not starting
down the road of an arms race in space, the_,ideal solution would be one
in which ASATs were eliminated by the effeézkgg/%ghﬁfﬂa'sf both the

orbital ASET and the US MHV. The longer term arms control attractions

[————

of this course would need to be set against the military disadvantage

of giving up the chance to target Soviet satellites with the capability

to guide Soviet naval and air forces to attack NATO's sea lines of

e e

communication. There is, moreover, . the problem of verification‘//’
ey

of such a ban which is addressed in the paper. For both military

and verification reasons it is clear that - whatever its merits -

this approach is not practical politics in relation to the United States.

— _'. - -

6. We therefore address in paragraph 46 of the attachment other
options. Our first preference would Eg_;n approach which combines
options one to four, that is would place limits on low altitude ASATs
which would prevent further development oE-EE7§;;I;E-;SEEEEEEEBH in
this area t6E;EH;;_;IEE_;H—EEag?EHEEE_BEETSE_EHE_Eggfing,and therefore
the development, of high altitude ASATs. If a limited low altitude

ban were not achievable, we would still see significant advantage in

a high altitude ban.

—t et
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1 Events since proposals were first put to you suggest that
opinion in the United States, both within the Administration and

outside it, is moving towards the need for controls in this area

falling short of a comprehensive ban on ASATs. The Americans
have exptored bilaterally with the Russians the possibility of
discussions on ASAT control but the latter have so far rejected

these, insisting on full-scale negotiations on the basis of their

own proposals. The Russian approach of pressing for the banning

of the use of force and of certain military deployments in outer

space represents a sound propaganda position for them and one to

which both we and the Americans need to be able to respond in a positive
way. There is also a growing interest amongst our European partners

in these issues, and the French have recently gone public with

proposals of their own.

e 4

8. We therefore believe that we should now open up a dialogue
with the Americans on the case for controls falling short of a

comprehensive ban. We believe that we need no longer be concerned

that the US will react adversely to a reasoned approach.

Y We therefore hope that you will endorse the recommendations

—

in the attached paper. You may however wish to hold a further

discussion with us about this, once you have read the paper and

perhapsrkaken up the aption of the special briefing to which paragraph

14 refers. -

10. A copy of this minute and the attachment goes to Sir Robert

Armstrong.

19th June 1984
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\ . TNTRODUCTION

1. - This paper considers the desirability of establishing controls
on anti-satellite (ASAT) systems. Tt expands on the arguments sev

out by the Forelgn secretary and Secretary of State for Defence in
(1), that UK and Western interests could be well served by encouraging
the US Administration toO take a more pésitive attitude tgwards z
arms control proposals affecting these systems. It sets out in

some detail the military advantages and disadvantages, as they are

known, of the development of ASAT systemg—zhd the implication of

activities-in'this f1eld for arms control to meet the Prime Minister's
. femit.(2). It also takes account of wider developments 1n space,
'1nciuding the US strategic Defence Initiative (SD1), and touches

on the possible.implications for Trident.

5., Following an examination (3) last year of the Way Ahead for
MOD in Space, the chiefs of Staff commissioned a number of studles -
(4) on space capabilities and will consider the resulting Report in
the coming autumn. ASAT 1lssues will be only one of a range Oof
subjects covered by these studies, which will also deal with means
of reducing vulnerability of Allied ships to Soviet radar satellites,
methods of denying information to other'satellite systems,
srupting satellite communicatiohs.
2 more detailed basis for future policy.
However, as a.result of work already done and reflected 1in this
paper, the cohclusions and recommendation in paras 47-50 below are
pelieved to be valid. In particular, the proposed approach to the
US on the policy issues of ASA$ development and controls will
provide a useful opport
the MOD studies.

PS/Forelgn secretary's letter to PS/Prime Minlster dated
50 February 1984 and attachment.
pS/Prime Minister dated 24 February 1984
Attachment toO cOS(Misc) 190/938 dated 14 July 1983
c0S 20th Meeting/83 Item A
i =
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’SENT AND FUTURE SATELLITE ACTIVITIES IN SPACE

@ 3. CHARACTERISTICS OF ORBITS. In terms of military significance
satellite orblts may be grouped into four broad classes, low, high,

geostationary and highly elliptical. The lowest practical circular
orbital height 1s about 100 km (though at very low altitudes orbits are
shortened by atmosﬁheric friction) and the generally accepted
upper limit of low orbits is around 2,000-3,000 km. Low orbits

== o ————— iy d
are used primarily for tasks which require the best possible resolution

or angular discrimination from a sensor system. They are thus
assoclated with satellites providing surveillance, reconnalssance,
meteorological and oceanographic information. In the large tract of

space between low and high orbit occur the Van Allen radiation belts
which inhiblt placement-of satellites. The lower limit of high
. earth orbit is accepted as around 20,000 km with the upper limit
I ———

at the transition to geostationary orbit at 36,000 km. High orbits
——
have relatively few excluslvely military applications. Thelr main

use 1s in the coming generation of navigation systems which have dual
military and civil functions. Geostatigﬁaty ofEits, in which the

P ———

satellite remains stationary over a fixed equatorial point are

particularly well sulted to communications requirements and certailn

forms of survelllance. Highly elliptical orbits are employed for

tasks not readily achieveable from circular orbit, for example -,
launch detection, abnormally 193 photo reconnaissance and communications
at high latitudes. Elliptical orblits result in the satellite
alternately dwelling over one hemisphere for long periods at high

altitude, and skimming fast and low over the other hemisphere.
For the purposes of this paper low orbit satellites are described

~as "low altitude" and all others as "high altitude".

SOVIET SATELLITE CAPABILITY

Y, GENERAL. The large investment in the Soviet speace programme, -

the number of satellites launched each year and the wide ranging
scope of their functions all indicate that space is important to
them, and this 1s supported by thelr writings. The scale of
investment in space systems by the USSR is thought to exceed that
of the rest of the world comblned and has risen very steeply since

o 10
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" ‘ 1970s. Some 80% of all their satellite launches have either
specifically military or dual military and civilian applications.

D MILITARY SATELLITE TYPES. Current military functions of Soviet
satellites include surveillance, reconnaissance and intelligence
gathering by photography (PHOTOSAT), Electronic Intelligence (ELINT,
and, over the oceahs;ﬂradar (RORSAT). The ELINT Ocean Reconnaissance
Satellite (EORSAT) and RORSAT also have a near-real-time anti-ship
targeting capabllity for suitably equipped missile-firing ships

and submarines. Satellites are also used widely for_coﬁmunications
(COMSAT), meteorology (METSAT) and navigation (NAVSAT). Early
wé?ﬁing of US ICBM launch 18 provided by launch detection satellltes
(LDS), thoaéh they currently have no capabiizzg-gggfﬁst submarine
launched ballistic missiles (sLBM):’“E?iﬁ????'EZ?éllites provide

detailed information for sErategic missile guldance, and radar

"calibration satellites (RADSATS) provide data for testing their ABM
system. Figure 1 shows the recent rates and types of Soviet Satellite

launches and makes clear that almost all functlion at low altitude.

—— J

Bla MILITARY VALUE. The Soviets obtaln earlier warning of ICBM

—p——

Jaunches from thelr Launch Detectlion Satellites 2LDS) than 1s
‘obtainable from any é}ound based radar system. The LDS system is

thus of major strategic importance to them even though at present
1t cannot detect SLBM launches. For tactical use in war at a

level below strategic nuclear exchange the low oﬁbiting ELINT,
'EORSAT and RORSAT are probably the most valuable Sovliet satellite

Sm—

— ——
systems, although their capabllities can be degraded by counter-
measures. Their -loss would siénificantly degrade Soviet intelligence

* gathering and _surveillance capability, and in the cases of EORSAT

'EHE#EBEEAT, remove an important—element 1n their antl-ship targeting

system. Nevertheless, the loss of these three systems would not
have a critical impact-gn thelr combat capability especially on -
land and in the air. The PHOTOSATs are probably of almost equal
Importance in peacetime, but of much less importance in war, unless

the conflict 1is protracted, owing to the relatively 1ongf6e1ays
between data collection and return to the USSR (typically 1-I¥

| dayés with the current systems. It is more difficult to assess
the importance of COMSATs, METSATs, NAVSATs. In virtually all cases
there are alternative methods available which, 1f less satisfactory,
SR e
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.y at least be adequate for most operational purposes.

. 7. FUTURE TRENDS. Significant developments in the Soviet space
programme are expected over the next few years in line with the

increase in Soviet resources devoted to space. Some new types of

spacecraft are already in development, including a near-real-time

PHOTOSAT. Space based R & D is also aimed at producing an improved

radar satellite, and probably a new LDS system with a capability
against SIBMs. We believe that experiments in Salyut 7 are aimed

g | R ——.
at detecting submerged submarines, though there 1s no indication

of how successful they have been so far. Finally, the new 200

tonne payload heavy 1lift launch vehicle, the Space Plane, and the
reusable orbiter, similar to the US Space Shuttle, offer a wide

_—#‘"
range of new possibilities, particularly in the area of space

weaponry. It is too early to say what performance these new systems

’night_achieve, or thelr importance to the USSR. However, it 1s

clear that, when they mature, some of them could have a major
impact on warfare in the future.

o

SOVIET ASAT CAPABILITY
\%

8, THE ORBITAL ASAT. Current Soviet anti-satellite capability is
provided by the orbital ASAT. It must be launched at a precise

time and on an exact trajectory, so as to climb to intercept the
e AR vay

target within two orbits. It 1s then exploded in close proximity to
..
destroy or disable the target. Nine of the 15 tests of the operational

e — e = e

variant, which uses a radar tracking and homlng system, have been

successful., It has been regarded as an operational system since
S——)
1971, although it has not been tested since June 1982. While the

System i1s unique it has very serious limitations. It can only be
. —— - .

used against a very limited range of targets 1n low altitude orbit.

It has no capability against satellites in highly ellitical orbit,
even at their lowest height because of their very high speed at fthat
point. It has not been tested against a target able to manoeuvre away

from it and other counter measures may also be possible. Further
weaknesses concern the lengthy response time and the limlted availability
of launch pads and launch vehlcles: the launch pad can at present |

only be used four to six times in a 24 hour period and in wartime
the orbital ASAT would have to compete with other Soviet satellite

priorities. “There is no evidence of any intention to overcome
i TPl O (T :
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| !lLseqt guidance and tracking limitations Dy using a nuclear warhead

(which wéuld contravene the 1967 Outer Space Treaty), or of attaining
a capability agalnst high or gpostationari orbiting targets Dby

using a bilgger booster; 1t 1s not believed that the latter

course would be cost—-effective or sufficiently timely, and the

: r e
US therefore do not assess the Russians as likely to pursue it.

9. OTHER CURRENT ASAT SYSTEMS. 1In addition to the orbital ASAT,
Soviet anti-ballistic missiles could perhaps be used against satellites,

| -—
but this is assessed to Dbe uQEEEE};; In the absence of prior testing

to develop precilsion interception, nuclear warheads would have to

pe used and these would have'unpredictable Electro Maghetic Pulse

(EMP) effedts on the Soviets' own satellites; Using ground based

.lasers, which have inherent failings in éﬁy space-related operatilon

‘_bEEEEEe they are af fected by atmospheric attenuation and turbuleﬁce,,
the Soviets have probably had the capability since the early 1970s,
given the right conditions, to degrade the electro-optic sensors
of satellites. There 1s no evidence that tests of such a system

in a weapon role have taken place.

e —

- —————

10. ELECTRONIC COUNTER MEASURES (ECM). Satellites in high and
geostationary orbits are not currently vulnerable to physical

attack but theilr operation can be adversely affected by electronic

warfare. There 1s no direct evidence of Soviet efforts though
we would not expect to detect activity in this field. Satellite
1inks are pqtentially vulnerable to jamming particularly at -Ultra High

——— —————

Frequency (UHF) since they can be readily intercepted over a wilde
area of the earth. Jamming can pe directed at the satellite (up-1ink)

“%

or the ground terminals (down-1link). Satellites could also be

"affected by interception and deception. We know of no Soviet

attempts at jamminéﬁbut they put considerable emphasls upon Electronic
Warfare in all other fields and have the capablility to prbduce : |

s e

uate radiated power in UHF and Super High Frequency (SHF)

—————————

pands from land or ship based transmitters. Space based jammers
which could readily be‘disguised as COMSATS are not likely before
2000, Airborne jammers could Dbe developed, although this would be
éﬁﬂgkpeﬁEIVE solution. On the other hand, protective measures
agafggt_ﬁﬁﬁﬁg;g'possible. Ground stations can be mobile tO avold
down-1link jamming, codes can mimimise dangers of interceptland

_-5-
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.ception, and various signal techniques can reduce the effect of
up-link Jamming . Moving to the Extra High Frequency (EHF) band
(eg the new US MILSTAR system) also reduces the risks of ECM.
while the goviets could develop sultable jamming equipment DY the
mid 1990s, counter measures are also likely to advance 1in

—<
sophistication.

11. FUTURE ASAT CAPABILITIES. There is no hard evidence of future
goviet plans with regard to anti-satellite systems, particularly

those based 1in space. However;-the new heavy tift 1aunch vehicles
currently under development will provide the Soviets with theﬂaeans

of deploying much larger and heavier satellites. When they become

operational in the Tate 1980s, ould be used for weapon

‘purposes perhaps TO threaten'satellites in higher orbits.
- addition the Soviets have a vigorous R & D programme 1in technologles
" pelevant to attacking objects in space, in particular high power

1asers, particle beams and pointing and tracking systems, both

———)

space and ground t3sed. Development of ASAT lasers capable of
causing structural damage is however ug}ikeix-before 20053 rudimentary

e

I C—— "
particle beam weapons are 1ikely to take even longer. AU the same

time protective measures agains®t ASATs, on which ﬁgrk 1s already in
Drogress, will be fuprchner developed. Such measures as manoeuvring

capability, hardening —7d shielding, orbiting spares and "shoot-
pack® ability, will give future satellite systems & degree of

defensive capability, although at present no single*measure is
thought 1ikely .to be effective agalnst all possible threats and all
degrade s&tEIIttEE*“ﬁFImary mission vO SOme extent. ~

WESTERN SATELLITE CAPABILITY

12, GENERAL. The Western Allies spac
American. The only significant systems outside

_’——"—
Skynet communications satellites and those that are owned DY Franece

and NATO. ThE-European Space Agency METSAT also provides information

of military value put 1ts availability during tension or war is
doubtful. Similably, Us civil remote sensing satellltes are of
some military significance, but would probably be switched off
during war.

13. our detailed knowledge of current US military space systems

Uat s S—

SECRET UK EYES A




SECRET UK EYES A

' scant and confined in the maln to those systems whose output is
shared with us. However that knowledge is controlled very closely

by the appropriate US authorities. American reticence 1s partly
due to the sensltivity of the technology and systems involved, and
in lesser part to what 1s seen by some in Washington as premature

nthusiasm about @rms control in outer space on the part or some

uropean Aliies. ' e Gi ——

— B

R—

14, INTELLIGENCE COLLECTION. The USA routinely carries out photo-
reconnaissance from low earth orbit. The USA has the advantage

over the USSR in terms of resolution and timeliness of film returns.

It can be assumed that the Americans have ELINT systems which are

probably more advanced technologically than thelr Soviet equivalents.

Full detalls of space related activities intelligence cannot be given
/ within this paper's classification. A further restricted briefing on
"this area can- be arranged 1f required, but the existence of additional

systems affects neilther the overall argument of this paper nor the
conclusions and recommendation at paras 47-50.

15, COMMUNICATIONS. Communication satellites are playing an ever
increasing role and NATO depends on them heavily. At present there

are several systems of American communications satellites in

5eostationany orbit. They are sophisticated and very resistant to

Jamming but offer little excess capaclty over the li}ely wartime

requirement. These communication links would be prime targets in

war time and if destroyed or incapacitated early in any future crisis

“would seriously.degrade NATO's ability to coordinate its actions. In

consequence a maJjor improvement programme 1s Jnderway to provide
reé&g&ancy, hardening and greater survivability. The present US Defence
« Satellite Communication System (DSCS) with 7 satellites (4 located
over the Atlantic, Indian Ocean, West Pacific and East Pacific, 2.
in-orbit spares and 1 unserviceable) is to be upgraded by the DSCS
~ IIT series providing SHF facilities, the first of which was launcked
in October 1982.  UHF channels for control of strategic forces under
the AFSATCOM programme are being provided on Satellite Data Systems
(SDS) satellites in polar elliptical orbits with spare transponders
carried on FLEETSATCOM (geostationary satellites providing naval

strategic communications systems). EHF facilities, more resistant
to jamming, are to be provided on FLEETSATCOM until the new MILSTAR
communicatlon satellites are ready. ’

- T =
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6. SURVEILLANCE AND DETECTION. The US have LDS in geostatlonary
orbit using ipfra red sensors with the capability to detect both

1and and sea launched missiles; the equivalent Soviet System has

no capabilify against® SIBMs. These satellites are also used to

provide data relevant to arms control verification. New satellites
are planned for the mid to 1ate 80's with improved performance and
survivability; Vulnerability of ground based data processing
stations will be reduced with six mobile ground terminals.

17 . METEOROLOGY AND NAVIGATION. There are three Uypes of US
meteorological satellite. Both the TIROS-N type of low earth polar
orbiting satellite and the GOES geostationafx satellite are freely

accessible civil systems but could be switched off in war. The

'EDefence'Meteorological Satellite Programme i1s a USAF 1ow orbiting

system TO which the RN and RAF have access in both peace and war.
The current US navigation system employs Transit satellites and

gives an accuracy of better than 200 metres. These satellites fly

in a low earth orbit but the system is belng superseded by the
NAVSTAR Global Positioning System (GPS). NAVSTAR will provide a
network of 18 satellites in high orbit to give highly accurate

positions, velocity and time information to any user on or near
mepth. Deployment of this worldwide 3 dimensional capability is
expected to be completed by 1988, NAVSTAR is also planned to
incorporate improved nuclear detonation detection sensors (IONDS)
forlaccurate pldtting of any nuclear explosion. |

8. OTHER USES. There is no evidence that the US has a real-time
satellite targeting capability against shipping comparable to the |
soviet EORSAT and RORSAT. (The USN has chosen to rely so far on
systems such as carrier pased aircraft.for this purpose.) Nor have
the Americans any requirement for radar calibration satelllites

since they have not bullt an ABM system.

lg. THE SHUTTLE. The use of the shuttle has given the US a clear
lead and advantage in the flexible deployment of spacecraft even

though they plan to procure only 4 shuttles which, with their long

paration times for launch, will constrain US satellite launching
flexibility. The Soviet Union sees the shuttle as a major threat

as they claim that 1t -could be used to capture its satellites.
- A

-
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[ ths is unlikely because sa:_tellites could easily be booby trapped
with explosives. Other ASAT activities are perhaps more feasable,

‘but the Americans deny that they would risk such valuable créft

in this role. 1t 1s rnown that the US intends to carry out_;xperiments

in space using the shuttle as a test platform. Amongst those with a

military role 1s the testing of lasers for communication purposes,

and another experiment concerned with accurate pointing and tracking
(TALON GOLD). Others nave involved various optical and non optical
sensors. Of 72 shuttle flights planned by 1987 some 27 (35 per
cent) are reported to involve DepartEZnt of Dé?%nce’ﬁﬁ?Toads.

——

20. ASATs. The US has QP'ASAT system currently deployed. The
Miniature Homing Vehicle (MHV) currently under development 1s

o SRS, g

. Idesigned for two purposes; to place at risk certain Soviet

satellites in low orbit; and to deter the Russlans from using thelr

“ovn systems against US satellites. It consists of a 30 cm, 16

kilogggﬁme device which tracks the target's IR emanaEionsjwith its

OWNn Sensors. Itsjon board computer guldes 1t_€5 collidz with and

dés@ggy_zts target by kinetic energy rather thén using a conventigpal
'éxplosive warhead. It attains 1ts very high closing speed both by
igé own rocket ﬁotors and the use of a SRAM (Short Range Attack
Missile) as a booster. The MHV is fired from an F15 fighter and

is 1likely to be both accurate and flexible, with a maximum altitude
of some 700 kms. Its capabillity ag;inst satellites in highly

M

ellitical orblt is not yet known.

21, MHV had its first successful test in January 19843 Initial
dpenational Capability (IOC) is planned for:iii!' B§ 1994 the
Americans plan 112 MHVs to be available for firing from 40 specially
modified Fl5s. -Eggse ﬁill be split between air bases on the US

Fast and West coasts soO as to allow greater operational flexibility,

including the option of two attacks on a transiting satellite in -
gulck successlon. If the US chose to change theilr current plans

by modifying air bases elsewhere in the world, or to adapt the
system to operate with carrier based aircraft, their options would

be still greater but costs would rise. Since they predict only

some 46 key Soviet targets, all in low orbit, (EORSATs,RORSATs,

nexf generatlion ELINT, future real-time PHOTOSATs, the military
SALYUT manned space station and HI RES and MED RES PHOTOSATs of which

0,
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.) would be resident 1n orbit in peacetime and 26 would be replacement
satellites launched 1in crisis or war) the Americans should achleve a
significantly more effective ASAT capabillty than the Soviets now
possess with their orbital ASAT. The US has no plans to modify

the MHV to reach out to high or geostationary orbits, as a result

of their present assessment of Sovlet space capability.

22, TFUTURE ASAT CAPABILITIES. As part of the Strategic Defence
Iritiative (SDI) discussed at paras 29 & 30 below, the US are researching
into the feasibility of advanced Directed Energy Weapon (DEW)

—

systems. This work includes 3 projects known as "The Triad": a

p—

dgemicél 1aser ('ALPHA'), a Large Optics Demonstration Project and

i

—

an Acquisition Testing and Pointing Experiment (' TALON GOLD') .
.Thegé or other developments may in the long term also give the US
the ability to achieve the physical destructlon of satellites in

gu—

"high or geosfationagx orbit. >

23, ELECTRONIC COUNTER MEASURES. Little i1s known of US capability
in this particularly sensitive area, but 1t can be assumed that they

are devoting considerable efforts to electronic warfare both 1n the
defensive and offensive modes . |

o

THE MILITARY BALANCE IN SPACE

24, -GENERAL.. Any assessment of the broader military advantage in

future ASAT controls must take account of:

a. the respective deployment of, and dependence upon,
satellites by both sides;

b. the financial implications; and

oc. the wider strategic factors governing the credibility
and stability.of deterrence.

25, DIFFERENTIAL QATELLITE DEPENDENCES. East and West vary
significantly 1in their dependency on dif{grent satellite types.

Therdata in the preceding section indicate that the West 1s more
reliant than the East on Surveillance and Communications satellites.

The Russians, on the other hand, re1§ more on'gatelliteé—tn'the

tactical reconnalssance real time targeting role, especiéily in
= | e 4
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.val operations, where thelr antl shipping capability is a serious
threat to NATO's Atlantlic reinforcement route. Since the Soviet
armed forces operate largely on or close to the European land mass

they could use currently redundant land lines for command and

control more easily than the Western forces who are widely dispersed
over the globe and therefore depend more on the survival of
geostationary COMSAT systems. Moreover NATO's posture as a defensive

alliance means that, strategically 1t must depend more on surveillance

(especially by satellites) to cancel out the advantage which an attacker
would otherwise gain by surprise. Given that the impeﬁding US
acquisition of the MHV may spur the Sovliets to regain their present ASAT

lead, there are thus good arguments for considering carefully whether it
might be in the West's advantage to try to secure some protection for

satellites rather than allowing a total free for all in space.

26, FINANCIAL IMPLICATIONS. The assessment of resources devoted to
space does not lead to any firm conclusion on overall advantage.

Although US cost estlimates suggest that the Soviets spend more than the
rest of the worliad put together, they do not necessarily achieve US

1§§els of value for mqpe}. Thelr system of frequent launches 1s probably

not economicélly'optimal and thelr very expensive manned research

programme seems to achleve little militarily that unmanned US satellites

cannot . Although some protection of satellites can be achieved agalnst
ASATs (by means of manoeuvrability, redundancy, hardening or a "shoot

back" capability) all these survivability measures tend to degrade the

satellitesfﬁprimary.mission and could, in turn, be countered by more
sophlsticated ASAT devices. Protection for satellites by means of

acceptable arms controi-arrangements must therefore be less expensive
than such a process. The US currently plan expenditure of $143 million
in FY 1985 on the MHV, which is not yet in full production. Any move
'forward from the present relatively crude systems, and particularly into
joint ASAT/Ballistic Missile Defence (BMD) system, would involve massive
increase 1n resources, wlth consequent impact on defence spending-

in other areas.

27. IMPLICATIONS FOR STRATEGIC EQUILIBRIUM. At a time of rising
tenslon, strategic instablillity could be much increased by the
development of effective ASAT capabilities, at both high and low
'orbits,'by elther side. A proven capabllity on one side to destroy

the other's satellites would give rise to a great temptation'to
use 1t, especially if neither side could be confident that the
e
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’uher would resist temptation. The implications will worsen as
satellites come to play an increasingly vital role in the future.

A situation in which either the US or USSR could lose their strategilc
operational and tactlcal eyes and ears at the outset of hostillftiles,
or even of a serious.crisis, would not be acceptable to elther.

The development of ASATs would be likely therefore to lead (as 1t

has done with other weapons systems) to the development of anti-ASATs

and other means of satellite protection which would be open to the

same objections, on grounds of cost and destabilisation, .as the

present generation.

- |

58. OVERALL ADVANTAGE. It is difficult to conclude that elither
'side has a clear overall advantage. The Soviets carry out many

more satellite launches, but their satellites tend to be much

simpler, less. reliable, and shorter lived than those of the US and
L""’_-'

can carry out fewer tasks. They thus need large numbers of

reconnalsance satellites to provide continuous coverage. On the

other hand, the scarcity of Western satellites and launch capabllity
means that the US probably enjoys less back up or redundancy,.and

could not achieve the same "surge capabiliﬂy" in their launch rate

in time of war or.crisils. In general US capabllity seems as least
as good if not better than the Soviets' 1n all areas for which
there is detailed information. Deployment of the MHV will more
than compensate for the only obvious US inferiority the abllity to

threaten satellites in low orbit. Filgure 2 sets out in tabular

form available comparative data on the US and Soviet programmes.
In sum, the US maintaln far fewer satellites than the Russlans 1n
low orbit, but each has a more important role to play than 1ts

Soviet equivalent. Those US satellites in high orbit are also more
essential to the US defence capability than similar Soviet systems

are to MosScoOw.

 ASATs, DABM AND .THE UK DETERRENT

9. US STRATEGIC DEFENCE INITIATIVE (SDI). A comprehensive ban
on ASATs, and perhaps even partial limitations could have implications

in the longer term for other space based military activity such as

the system of Defence against Ballistic Missiles (DABM) proposed

by President Reagan in his 'Star Wars' speech of March 1983 The

SDI, as 1t 1s officially known, involves research into the feasibility

of defence solely against "BMs, based on multiple layers. An essential

- - 12 =
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.Jle is envisaged for orbiting ABM satellites, probably employing
DEWs to ‘destroy enemy missiles, starting in their boost phase

before their MIRVed warheads have separated off. If such systems
could be successfully developed - and that prospect is far from
clear - they would possess an intrinsic ASAT capability. Thus, 1in

the 1onger term, the acceptance at this stage of limits on ASATs

by the US could constrain the eventual development of elements of
the SDI option.

30. On the other hand, it should be recognised that the time-scales
for ASAT and DABM development are somewhat different. The former

are now in the process of development and deployment; decisions by
~either the US or the Soviet Union to move beyond the research stage
'on DABMs are unlikely to be taken in this decade. DABMs optilons
" may not be ripe for full- scale development until the next century.

Se—

Tf in the near future an agreement on ASAT constraints were reached

which at a .later stage proved to stand in the way of a decision to
develop DABM potential, then 1T would be open to either side at
that time to require appropriate changes 1in an ASAT agreement, in
order to allow further DABM work to continue. For the latter to
happen, changes would in any case be necessary to the 1972 ABM
Treaty; amendments to any ASAT agreement would have to be made in

~he- same context.

—

o

31, From a series of presentations that the US gave in early 1984

to its NATO.allies on the SDI, it 1s clear that there are still
widespread and significant doubts about the technical feasibility

and vulnerability to counter measures of the DABM option, about

1ts affordabllity and the impact it would have on other defence
spending, and about the possibility of deploylng an operational

system within the next 20 years at the earliest. The politico-strateglc

implications of such a concept, which have already given rise to -~
considerable concern on the part of the Allies, have also yet to
be discussed in any detail with the Americans.

32, TRIDENT. It does however seem likely that, if both the US and
the USSR were to move d vely towards the acquisition of a DABM
system, there could, (Eg;ititii;) be an impact on the deterrent
value of the UK's Tridentmforoe. Whether or not 1t proves

- 13 -
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‘ssible to create a DABM system which 1is close to leakproof agalnst

a strategic attack DY another superpower, the capabllity deployed

in pursuit of that goal would be a greater threat to the numerically
smaller strategic forces of a secondary nuclear POWer such as

the UK would remain even with Trident. Unless effective countermeasures
can be developed, the long term credibility of the UK's independent
nuclear deterrent might therefore eventually Dbe threatened, though

not until well beyond the turn of the next century, Dby deployment

of a Soviet DABM system.

POSSIBILITIES FOR ARMS CONTROL

. BACKGROUND FACTORS

33, MILITARY FACTORS. In any decislions on British pollcy
towards arms control in space, the balance of military advantage

discussed at paras ol to 28 above must be the paramounf’factof.

On the basis of this assessment, two points clearly emerge:

(a) Tt is a political and military imperative for the US
at least to achleve parity in ASAT capability with the Soviet
Union, by completing the current development programme of 1ts

own ASAT system, due to enter operational service DY 198735
and,

(b) that some elements of controls on ASAT systems deserve

=g

serious study by the Alliance.

- ——

A total ban would be unacceptable to the US and would, moreover,
remove the Western capability to enhance deterrence DYy placing

at risk certain Soviet satellites at low-altitude which threaten
naval assets. In considering further exchanges with the Egﬁ_,
Administration about arms control possibilities, it will therefore
be appropriate to focus largely on the prospecgg_for controls on
high altitude ASATs, which nelther sidg has yet shown any evidence

of wishing to test or deploy.

- 14 -
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.. OTHER FACTORS. In addition to the military factors broader
considerations must be weighed 1n any Judgement of the overall

balance of advantage 4in arms control in this area. Two points’ are

particularly relevant:

a. . Timing. In the case of other milltary systems, a prime

obstacle to arms control agreements has often been the current

imbalances between the super-powers, and the reluctance of either

to accept reductions in established arsenals, or to make

concessions in areas where one has a significant lead over
the other. However, as has been shown, development of ASAT
technology 1s still at 'a fairly primitive stage. And provided

the US present programme proceeds to the deployment stage, a
rough similiarity in capabilities should exis? in that nelther

extends beyond low orbit. On the other hand once hig_ealtitude

ASATs begin to be tested, protection for satellites by any
form of verifiable agreement will become very much harder to
achieve. Now, therefore, should be the moment when 1t could be
1n the self-interest of both super-powers to seek an agreement

which could stabilise the competition and enhance their security.

s

b. Domestic Political Factors. In Parliamentary and other

public statements the Government has publicly'expressed support
for measures TO prevent an arms race in outer space. In addition,

~there 1s evidence of growing public interest in military activities
in space. Parllament and the public might not understand

if the Government seemed unwilling to explore possibilities

for constraints which already have won the support of many of
our Allies. Conversely, the uninhibited development of military
capabilities in space risks adding to the distorted but not
uncommon perception that governments are unable to keep a

firm grip on the arms race. The impact of these could in turn
influence the degree of publlc support for the government's
defence policy and programmes, notably in the case of TRIDENT.

35, INTERNATIONAL AGREEMENTS AND PROPOSALS. There are no
international conventlons banning the development or-aeployEEnt of
ASATs Current treaties prohibit inteFfEFEnce with satellites
%ftoring compliance ‘with the SALT agreement the test{ng—or
=15 -
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'!Lployment of nuclear weapons in outer space; and the development,'

%

-

teggipg or deployment of anti-ballistic misslles (ABM) systems 1n

—

/ el .
space. In 1983-the Soviet Union tabled a draft Treaty at the UN,

pﬁoposing 2 ban on the use of force in outer space, the deployment

— o i aanndl

of weapons there, and the abolitlon of current or projected ASAT

capabilities; this.Treaty has now been formally put to the Conference
n Disarmament (CD) in Geneva for negotiation. Separately they

ave proposed a moratorium on ASAT activities. Of our Allies, all

f whom apart from the US are on record as favouring controls on
anti-satellite systems, the French, Germans, Ttalians, Dutch and
Canadians have been active in arguing for various types of restraints.

36. US/UK‘RELATIONSHIP. The UK is largely dependent on the US for
Ospace_dgpived‘lgpelligence_gnd a wide range of technical supﬁgFE.

' Ir it were felt by the pmericans that the UK were taking a hostile

1ine to US interests in space, this informé%ion flow could be

jeopardised. The resultant impact on our military capabili§§ would
be serious. But the probability of such a UK/US rift could be

minimised by careful handling of any approach to the Americans.
W“"W [

N

37, IMPLICATIONS FOR THE ALLIANCE. On the other hand, space 1SSues
and thelr relevance tTo arms control look set to cause considerable

q§bate within the Allliance in coming years;rirrespective of the

position we ouféelves may take. Other Furopean countries have

already been critical of US Intentlons and may become more SO as

public concern increases. Some US officials have shown signs

of resentment at this. We may have a role to play in keeping

those strains_under control and steering the Alllance towards more

constructive and,gbhesive positions.

38, US ADMINISTRATION VIEWS. On 2 April, President Reagan sent
to Congress nis required comprehensive Report on US policy towards

ASAT controls. . In summary, this stated that no such controls had

_..—-—-‘"'—-——'

yet been identified which would serve Western interests, mainly
: —Y -

because of 1nherent vefificat n problems, and the need to counter

certain Soviet threats against Western forces. For that reason,
the President ruled out near-termﬁﬁggotiations with the Soviet
Union on such controls, but confipmed Ehat the US would Dbe ready
to continuehéxamindiion at the CD in Geneva of current space issues.
The President also made 1t clear that the US would continue to study
- 16 - ;
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‘l!ace arms control "in search of selected limits on specifib types

of space systems of activities in space". H1s Report concluded:
"The door 18 not closed to effective ASAT arms control measures.

The US will consider verifiable and equitable arms control measures

that would ban or otherwlse 1imit testing and deployment of specific
weapon systems, should those measures be compatible with US national
security.” The Report focussSes largely on the possibilities of a

comprehensive ASAT ban and 1lays heavy emphasls on the verification

Qpablems in any Such arrangement. 1T notes that "test bans for a

more limited class of ASAT systems may De verifiable and these are

-

being studied TO determine if they are in OUr national interest.”

There 1s no direct evidence, according to the Report, of a Soviet
programme for high—altitude ASATs, and no US plans to develop &

~ high-altitude capability 1in their present ASAT programme.

-

S GONCERNS OVER ASAT ARMS CONTROL

39, US concerns over verification problems 1in any 14mits on ASATs,
and worries about the continuing need tO nold at risk certalin

Soviet threats to Western forces, have been evident for some time.
American scepticism apout control of ASATs needs to be carefully
considered especlally 1in view of their much greater familiarity with
the technical;problems involved. In addition, although it is not
g}rectly addressed in the President's report we believe there_gs |

apprehension among. US of ficials about the possible consequences of

arms control limitations on ASATs for the later development and

s

deployment of space weapon systems required for the SDI. The

following points, however, should also be borne 1in mind in considering
these three lssues. Firstly their concerns about verifiability

. are based on pwb factors: thelr pelief that Soviet undertakings tO

eliminate thelr Eresent ASAT capability could not be adequately
ﬁprifiq@; and the suggestion, mainly from Pentagon of ficials, that

the Russians could. develop without US detection, a future system -
capable of destroying US satellites, which they would then be able
to produce and deploy rapidly, giving them a strategic lead through

an arms control break out. Lhe first concern must be treated

ﬁarticularlx_seriausly, and is largely responsible for the present

assessment that any controls on ASATs should for the moment be
1imited to high orbl® systems. The US-Soviet negotiations of
1978-9 on an ASAT agreement indicated the difficulties of drawing

Bt
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q a verification regime acceptable tO both the Russians and the
Americans which could guarantee the elimination of present capabilities.

-

—

40. VERIFICATION OF NEW SYSTEMS. However, while verifying the
elimination or reduction of already deployed systems is extremely

difficult, testing of new systems should be verifiable with adequate
confidence. This assessment is shared by the US. New Soviet

deployments without prior full system testing are inherently improbable,

though not technically impossible._JAnnex A indicates the range of

problems involved in verifylng controls on épace systems. '(It makes

clear that verification would be harder in the case of ground based
laser systems, but the inherent weaknesses of such systems against space
targets have already been noted in para 9). In this complex field there

- are differences of expert opinion, but we pelieve that verification
:'problems may not be wholly insuperable, especially 1f the distinctlion
"between high and low orbiting systems can be preserved. Survivability
measures could in any case be taken as an linsurance against Soviet bad
faith in the observance of any agreement. There 1s no doubt, however,

of our need to secure more informatlon on the technical 1ssues involved.

41 . THE RISKS OF BREAK OUT. There remains the risk, which some
Americans have 1dentified, that the Soviets might be able to evade
veplfiction measures by separately testing out individual sub-systems

ll
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for-an A§§T. This could enable them to assemble the tested components

into a complete ASAT system which they would then have the capability
of testing overall by_ppenly breaking out o ;

at any time and proceding to deployment . Butb although this
give a certaln technical lead, it 1s unlikely that it would provide
an immediately significant military advantage, since at the moment

. qf open break out the complete’system would not have been operationally

tested and time would probably have to elapse pefore it could be

provenjand produced in numbers. An ASAT arms control break out in

wartime would ﬁﬂéreforeﬂbe unlikely to influence that particular -
conflict, and a peace time preak out would warn the Americans that
goviet desire to achleve dominance in space was now stronger than their
concern to observe Treaty obligations. As para 6 of Annex A suggests,

tion in such circumstances is likely fto
be so great as to ¢
eventually to gain by breaking out of an

- 18 -
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42. LOw ORBIT SATELLITES; PROBLEM OF THE spDI. Secondly the continulng
need to hold at risk Soviet low-altitude targeting satellites is
recognised, but again is not relevant tO consideration of controls

on high-altitude ASAT systems. Thirdly the problems of the

compatibility of the US SDI with ASAT constraints must be taken
seriously. There would be a technicaf'link between systems (of a

more advgnced nature than those at present in development) designed
to destroy satellites and those with a role of defence against
ﬁallistic missile (DABM). Research and development of'DABMgfelated
‘systems such as TALON GOLD might be difficult to distinguish from
ASAT work. A sophisticatedform of DABM would certainly Dbe ASAT-
capable, and, with the passage of time, the reverse could also be

true. However, as noted above, long-term possibilities need not

-‘inhibit-addressing the present ASAT problem now, if it should

" appear feasible TO 14imit ASATs effectively 1n the Western interest'”l
for the coming decade. On the contrary, for the purposes of policy-
making and in further exchanges with the Amerlcans, it seems desirable
to retain a distinction petween the two lssues.

43, OTHER US VIEWS. There is growing interest elsewhere in Washington

in the possibilities of controlling ASATs and other space Wweapons.

Congress has only suthorised further funding for ASAT development

in return for the detailed Report by the President on arms control

prospects. ‘Full ASAT testing will not be allowed to proceed until

Congresé has received a further account of the Administration's
intentlons on arms control. A Jjoint Resolution of Congress,already
passed unanimously by the Senate Foreign Relatlons Committee has

called for the President to negotiate a treaty banning space weapons.

Democratic candidates for President all strongly favour arms control
in space, and specifically 1imits on ASATs. On the other hand
there 1s also a vociferous space lobby, sometimes known as the

"High Frontier" group, and mainly representing military and industrial
interests, who oppose any restriction on US activity in space.
They argue that 1t is there that the US can maximise 1ts comparative

advantage 1in high'technology over the Soviet Union, and that space
based activities can help revitalise the American economy.

SR
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44, OVERALL US POSITION. In recent months, and partly as a result
of pressures from Congress and some Allies, the Administration's

approach towards arms control has become more sympathetic. Thils

Ehange 15 reflected in the President's Report to Congress, and was
a striking feature of the US presentation to NATO on 11 April of a

comprehensive review of ASAT 1issues. They now acknowledge the

potential benefits of certaln measures of arms control, in contrast

to the dismissive attitude which was prevalent for the past three

years. While continuing to Eesist comprehensive restraints on the

current generation of low orbit ASATs, for the military reasons

described above, the US are now more firmly committed to consider

. specific controls on particﬁTér systems and especially those with a
high altitude capability. The US will consider verifiable and
. equitable arms control measures that would ban or otherwise 1limit

"testing and deployment of specific weapon systems, should these
measures be compatible with US national security." This new approach.
by the Americans 1s reflected in private contacts which we understand
they have initiated with the Russians on the %ossibility of formal
diséﬁssiéns 2bout controls on ASATSs and peﬁhaps other aspects of

military.developments in space. "It is still unclear whether such
discussions will get off the ground, although both sides now appear
d;iposed to pursue them. In these circumstances, a British approach

in Washington along the llines recommended in para 50 below seems
—

now much less likely to elicit negative US reaction.

G

45, ASSUMPTIONS. Policy options for HMG range from favouring the
wholly unconstrained development of anti-satelllte capabilities
(at both low and high 21titudes) to stringent controls on all types

of systems and a series of declaratory measures. W67 reasons e&xplored

in pafa 32 above the former option does not appear likely to
serve our national interests. In considering possible new arms
control measures for“ASATs, 1t is assumed that a total ban on all-

such systems can be discarded as it 1s both unrealistic (because of
explidit US objeétions) ané militarily undesirable (because of‘the
need to retaln a counter to certain Soviet low altitude systems).

It is also assumed that Western interests will be served by US
acquisition of a low-altitude ASAT system at least equal 1in capability
to that already deployed operationally Dby the Soviet Union. |

- 20 =
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Q6. ALTERNATIVES. A list of possible new measures is attached at
nnex- B. Of these, the first four would be of real military and

political significance; the remaining five would touch only marginally
on the devetopment of ASAT capabilities on both sides.

a.  Option 1

An indefinite ban on testing, and therefore development
of high-altitude ASATs would be a significant corner-stone

for any future regime of arms control in outer space.
It is believed to be one of the options cnrrently under
study by the US. %

Options 2 and 3

Limits on low-altitude ASATs would prevent further
development of US-Soviet competition in thls area.

—

For the reasons given in paragraph 33 of the paper 1t

is far from desirable to freeze the Americans in a position

of inferiority by abandoning all work on low altitude systems.
But once parity has been achieved, there could be considerable
advantage in considering a block of further developments.
Recent contacts in Washington indicate that US officials are
thinking along similar lines.

Option 4

A regime of specific confidence bullding measures, to
which US officials are already attracted, could be
a useful adjunct to concrete constraints. But in

itself it would not greatly enhance UK or Western

S—)

security. In addition, sole reliance on such measures,-
especially of a declaratory nature, would be inconsistent
with the Western requirement, well-established in other
areas of arms control, for balanced and verifiable

\

agreement with real military significance. In a field

as important as the military development of outer space,
it is arguable that we should not settle for what by
comparison would be seen as less. '

(o
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“NCLUSIONS

47. The available intelligence data and technological development

indicate the 1ncrea§§ng military importance of Space. The two
Superpowers have large civil and military space programmes, with

the Soviet Union devoting an apparently greater level of resources

#:_ ———

than the US. ' —

e ——————

48. In terms of military advantage, it is clearly in the Western

interests for the US ASAT capability to catch up with that of the
USSR. In terms of high orblt capability, however, there appears

to be a good case for seeking further concrete constraints in the
interests of Western security, of maintaining credible and stable
.deterrence, and of preventing further cost spirals for space weaponery.
49, In the long term an effective ASAT ban 1s likely to be 1ncompatibie
with the DABM system envisaged in the US SDI. However there are "
many questions about the feaslbllity and dégirability of the SDI.

In any case the deployment of a DABM system 1s likely to be mucg
further off than the need for a decision on control of ASATs.

_.

RECOMMENDATION

50, Whilst being careful not to Jeopardise the flow of technical
data and space derived intelligence, it will serve UK interests to
engage the US Administration in a substantive dialogue on ASAT

-

issues, 1n order to; -
S

a. Elicit from them more information (especially about

their verification concerns) thgn they have so far made
available;

Dis Outline to them our reasons for Qg;%géing a more positive

approach towards controls;
T e —————

= .y

=
m p———
e

o~

) Explore further with them the basis of the Presldent's
remarks as highlighted in para 38 and the possible measures

summarised at Annex B.

= JG G
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FIGURE 1

!

The functions of Soviet spacecraft launched in 1982 and 1983

Type ' . Numbers Launched Orbit Type
: 1982 1983 Altitude Shape

Reconnalssance |
- Photographic . E,C
-~ ELINT
= EORSAT (1)
- RORSAT (2)

Communications

. Navigation -

ASAT
- weapon
- target

Military Support
- Radar Calibration
- Meterology Calibration
-~ I1CBM Launch
Detection
-~ Geodesy

Man-Related

Science, Interp}anetary

Notes:

il ELINT ocean Reconnaissance Satellite
2 Radar ocean Reconnaissance Satellite

near-circular

elliptical

geostationary : 36,000km
high : 20000km

low : below 2000km
semli-synchronous, highly
elliptical
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COMPARISON OF US AND SOVIET MILITARY SPACE CAPABILITIES

Us

FIGURE 2

TYPE

NUMBER TYPICALLY

IN ORBIT IN
PEACETIME

CAPABILITIES

NAMES

NUMBER TYPICALLY
IN ORBIT IN
PEACETIME

CAPABILITIES

Photographlc

HIRES
MEDRES
ERPHO

Up to 5

High and medlum
resolution,
Intermlttent
cover, no real-
time downlink.
Crisls surge
capablility. Also
LANDSAT type
systems.

1-2

High and
medium resolutilo

frequent

cover, real time
transmlission.

ELINT 2
ELINT 3

occaslonal

6

Detectlon of radar
emlsslons

frequent cover,
periodic data

down link when
passing over
ground statlon

? Some
capabllity
little
Iinformation

Ocean'

Targetting

(a) RORSAT

(b) EORSAT

Cover not
continuous

(a) Radar and

(b) Elint radar

detectlion of
shlps over
100m in length
degraded by

So far as 1s kno
reliance on other
systems

Flg 2 - 1
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FIGURE 2

COMPARISON OF.US-AND SOVIET MILITARY SPACE CAPABILITIES

SOVIET | | » v US .

TYPE

NUMBER TYPICALLY NUMBER TYPICALLY |
IN ORBIT IN CAPABILITIES - IN ORBIT IN CAPABILITIES

PEACETIME | PEACETIME

)cean
argetting
continued)

bad weather and

rough seas. Both
systems real time down
1ink for targetting

ommunicatlions

SPCS 3 + 5 7 Operational DSCS IX 7 (+ Spares) Wide coverage
MPCS 16-24 networks, wide DSCcS IIX of diplomatic
MOLNIYA I 8 coverage of FLEETSATCOM 1-2 military,
MOLNIYA l government clvil FSATCOM ? strateglc and
EHKRAW 1-3 military comms. - tactical comms.

RADUGA 4 (+ Spare) Spare capaclty. Planned

GORIZONT 3 (+ Spares) 6 new geostat- - improvement wlth
ionary systems MILSTAR. Access

planned , to civil
networks.

Navigation

NAVSAT 2 6 (+ Spares) 2 Operational TRANSIT ? Accuracy better

NAVSAT 3 | systems for ships SYSTEM 18 then 200m.

"GLONASS g - 12 accuracy to . NAVSTAR (under NAVSTAR/GPS

(experimental) 100m. GLONASS ‘ development) system planned
coming into for completion
service, similar 1987/88 to glve
to US Navstar accuracy better

than 50m?
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COMPARISON OF US AND SOVIET MILITARY SPACE CAPABILITIES

SOVIET | | Us' o

NUMBER TYPICALLY
IN ORBIT IN

PEACETIME

| NUMBER TYPICALLY
TYPE IN ORBIT IN
- PEACETIME

CAPABILITIES CAPABILITIES

Military
Support

LDS 5-9
METEOR 2 h-5

METEOR~ =2
PRIRODA

GEOSAT 0-1

RADSATS ?

(a)ICBM launch-
warning only
(b) (e)
Meteorology

(d) geodetic
mappling

for ICBM
targeting
information and
(e) radar
calibration

for ABM

system

LDS
METSAT
TIROS-N

Radar
Calibpation

(a) ICBM and
SLBM launch
warning, new
satellltes
planned

Defence

(b) meteorology
satellltes

(¢c) and civil
systems

(d) radar
calibration for
space tracking

Manned
Programmes

SALYUT
PROGRESS
SO0YUZ

COSMOS 929

(a) Space station wil

several years

11fe serviced by
(b) unmanned cargo
(¢) and manned
transport craft.
(d) Additilonal
space modules can
be attached.
Military experl-
ments including
laser tracking,
and ASW undertaken.

th
(a) Shuttle

Several
flights a
year limilted
duratlion,
military
related ex-
periments
and payloads
4 Shuttles
currently
belng procured

Fig 2 - 3
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COMPARISON OF US AND SOVIET MILITARY SPACE'CAPﬁBILITIES
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PEACETIME PEACETIME

Limited 112 Operational
operational system under
orbital system; Planned on development,
ground based . 4o.alrcraft flexible wlth
laser fast response
experiments, time, 10C 1987.
electronlc Laser experiments
warfare | and electronlc
capabllity | warfare capabillty
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VERIFICATION AND IMPLICATIONS FOR EFFECTIVE ARMS CONTROL

1. GENERAL. In the context of a possible treaty controlling the
development and deployment of ASATs, the problems posed by the need

to ensure adequate verification depend strongly on the areas to
which the treaty applies. In some cases, such as banning the
development of a conventional orbital ASAT capable of attacking

targets in geostationary orbit, adequate verification of compliance
would appear to be relatively straightforward. Conversely, in
other cases, including banning ground based laser ASAT weapons, the
verification problems would seem to be very difficult indeed.

Theée and other areas are discussed separately below.

TECHNICAL BASIS OF VERIFICATION

24 Tt i1s likely that any verification arrangements will depend
largely on the continued observation of all satellite launches and
in-orbit tests by both the USA and USSR, together with careful
monitorihg of launch sites and associated command and control
facilities. So-called "National Technical Means (NTM)" will be
used for these purposes; they include the following:

a. long range radars, such as the NORAD network operated .by
the USAF;

b. optical imaging equipment, including the US Ground-based
Electro-Optical Deep Space Surveillance (GEODSS) System;

C . photo-reconnaissance satellites;

d. interception of telemetry from both attacking and target
vehicles. |

In all the above techniques, the US would appear to be better placed
than the USSR, either because of superior technology or the possession
of a more comprehensive world-wide network of facilities.
Consequently, the Soviets may feel at a disadvantage, although
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their deficiency may not Dbe serious enough to prevent an agreement

from belng reached.

e Using the techniques 11sted above, 1T should be possible TO
detect unambiguously any tests of complete ASAT systems depending
on high explosive warheads or impact damage mechanisms. It will De
1ess easy to discover any tests of laser weapons; the evidence for
these is 1likely toO depend mainly upon telemetry and, if damage is
severe, perhaps ol imaging. It may be very difficuit to reach a
conclusive verdict, and close-up inspections of . targets, ground
facilities and suspected orbital lasers may be essential. The
deployments of '"space mines", which could consist of apparently
harmless satellites carrying nuclear oOr conventional explosives,
:'gotivated in time of war toO manoeuvre close tO their target and
“explode, could not be discovered without close examination of every-
satellite. |

L, It has been sssumed so far that ASAT weapons would not be
deployed'without prior testing, on the basis that military commanders
will not accep?t hardware upon which they must® rely without adequate
proof , under proper conditions, of effectiveness and reliability.
Moreover, regular tests would probably Dbe necessary, followlng

deployment, tO monitor performance and for traihing purposes .

Be - ;NCENTIVES TO NON COMPLIANCE AND BREAK OUT. " An alternative
view has been proposed 1n connection with ASAT treaty verification.

Some Americans are concerned that the soviets might be content to
develop and test separately the technologies required for an ASAT
weapon, and would then be prepared tO assume that the complete
system would function as deSighed when_used in war, without prior.
testing of it in integrated form. This 1s Decause of the
disproportionate effect which even a few successfully functioning-
ASAT systems could have agalnst® the very limited numbers of NATO
assets 1n space, especlally in geosynchronous orbit. Gi#en the
undeniable military attraction of non compliance with an ASAT ban,
1t 1is difficult wholly to refute this idea, although 1t seems to
pe unlikely, especially considering the asual Soviet preference
for thoroughness in testing and training.
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Bis Thefe exists a further possibllity that having covertly
developed ASAT sub-systems, the Soviets might abrogate any ASAT

openly test the complete system, and use thelr resultant

technological lead tO achieve an Arms Control break out 1in which
they might galn some years lead over the Americans. It 1s difficult
to imagine however the peacetime circumstances in which this would

pe a rational option for them given the 1ikely intenslity of the
American reaction.

7.  INSURANCE MEASURES AGAINST ARMS CONTROL INFRINGEMENTS. The
consequences of covert Soviet infringement revealed either in war

Sor ﬁeacetime break out could be mitigated by providing redundant
'satellites Or carrying out certain survivability (hardening and
"manoeuvfability etc) enhancements. These measures would of course

be more expenéive than total rellance on Soviet good faith but
probably considerably less than the cost of unrestricted military
competition 1n space.

8.  MONITORING TECHNOLOGY DEVELOPMENT. 1In general, it must be
accepted that 1¥ 1s very difficult to monitor the developments of

+he technologles relevant to ASAT applications, partly because such
work is often far from obvious, but also because mos?t of these
wechnologlies are required for other fully Jjustified purposes.

For example, prepise pointing and tracking capabilities are vital

to astronomical telescopes operating in all wave-length bands of
interest, and the acquisition of and guided approach to an orbiting
target 1s vital to spacecraft docking manoeuvres. Systems of power
transmission vetween satellites and spacecraft and the ground may

be deyeIOped using high energy 1asers. Consequently, 1t does not
seem to be feasible to ban the development of technology of potential

use to ASATs, even 1f preliable monitoring was possible.

9. MONITORING ASAT TEST PROGRAMMES. It would appear to be feasible
to verify compliance with a future ASAT treaty by monitoring space
activity to check that ASAT tests are not being carried out.
Confidence in belng able to detect such tests will vary according

to individual type, as discussed below.
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10. TESTS OF PRESENT WEAPONS. If the present Soviet orbital ASAT
was banned, any tests in the future would be ilmmediately known. It

1s less certalin that the Soviets would be able to detect, using
thelr existing resources, tests of the US direct ascent weapon
launched from the F-15 fighter, because this does not go into orbit.
Of- course, even 1f tests were not undertaken, stockpiles of both

of these weapons could be maintained, and only intrusive on-site
inspection could reveal this reliably. However, it 1s a matter for
debate as to how useful such stockpiles would be without appropriate
ftraining, although modern computer simulation training may be a
substitute for this to some extent.

~11. FURTHER DEVELOPMENTS OF PRESENT WEAPONS. Any complete system

';fESts to” develop further the Soviet orbital ASAT would be detected
immediately. It is less certain that additional US F-15 ASAT tests
would be discovered, but the possibility would be sufficlently
great to 1nhibit further development, should a ban be agreed.

Consequently, the present generation of weapons would continue to
have very restricted performance envelopes and would pose no threat
to many important spacecraft systems on both sides.

le. HIGH ALTITUDE WEAPONS. The conclusions in para 9 apply, with
more certalnty, in the case of high altitude weapons. Thus a ban
on these would almost certainly be fully verifiable (but not the

dlissenting view feported in para 5).

13. SPACE BASED WEAPON PLATFORMS. Weapons platforms equipped with
conventional high'velocity missiles or electromagnetic guns would

‘provide viable ASAT capabilities. - However, complete system tests
would be observable, so compliance with. any relevant treaty could
be checked. A problem might arise if the weapons carried were
defined as "defensive" only; this problem is due to the fact that °
the effective range of a missile in space is determined largély by
1ts guidance system, so can be very large. It would therefore be
prudent to include such missiles or guns when negotlating a treaty.

14, NUCLEAR WARHEADS. Nuclear warheads could‘be fitted to most of
the vehicles discussed above, with a reasonable assurance that they

would be effective against target satellites, owing to the very
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large range of the particles and radiatlon emitted by a nuclear
explosion in space. In addition, such warheads could be employed on
many ICBMs and space boosters, with similar results. Tests would
probably not be necessary and are, in any case, already banned by
treaty. However, the long-range effects of such nuclear explosions
might destroy or disable all satellites at ranges up to a few hundred

kilometres, depending upon the extent to which they had been hardened
against such an attack.

15. SPACE-BASED LASERS. Verification of a ban on space-based
laser weapons-deployment of which is unlikely to happen in this

'oentury — would be very difficult, owling to their long range and to
a possible ‘absence of severe physical damage to the exterior of the

" target. 1In fact, identification of the target might prove to be a
major problem. Intercepted telemetry might provide some asslstance
in monitoring tests of this kind, but it is more likely to require
an agreement that satellites suspected of carrylng laser weapons be
subjected to in-orblt inspection from close range, using other
spacecraft. Thils would, of course, add to the complexity of any
treaty negotiations and may be entirely unacceptable to one or both
sides.

16 .- GROUND BASED LASERS. From a verification point of view, ground-
based lasers present special difficulties since they can be located

well within the borders of the country in question, and can perhaps
be disgulised as astronomical telescopes. Adequate verification
would require a search for 211 facilities with large diameter
optical systems capable of trackling satellites, together wilth subsequent
on-site inspections. Even these measures would not eliminate
moderately high power laser systems claimed to be employed for
ranging and tracking purposes. There would, however, be inherent
| problems in operating ground based laser systems in poor visibilify.

1T o CONCLUSIONS. Altbough the development of sub-system technologles
relevant to ASAT systems cannot be monitored or controlled |

successfully, it should be possible to detect with adequate
reliability tests of complete systems. Thls 1s most likely to be
the case when dealing with current ASAT systems using conventional
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high explosive warheads or the kinetic energy of impact to destroy
a target. Laser weapons bases on the ground or in space would
present more formidable difficulties, and reliable verification
might then have to involve close inspection of satellites in orbit
or of suspect ground facilities. In conclusion, adequate verification
of an ASAT tbeaty depends, finally, upon whether the military
authorities 1n the USA and USSR would be willing to rely upon a
weapon system which had not been fully tested under realistic
conditions. If they can be assumed to requlre complete'system

testing, a treaty should be verifiable, albeit with difficulty in
some areas. Redundancy and survivability measures could be taken

as an assurance against covert Treaty infringement or open break

out.
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‘ ANNEX B

POSSIBLE NEW ARMS CONTROL MEASURES FOR ASATs

1S Indefinite ban on testingz and therefore development of high
altitude ASATs.

2. Limit on low altitude ASATs to one system on each side
(US/Soviet). |

3. Indefinite ban on further (post-US deployment) testing or
‘development of existing low altitude ASATs.

ﬁ‘-ﬂ"—'- ' ()
- 4, Confidence-bullding regime along CDE lines: prior notification
" of launcheé€, -and provision of details of satellites (launch time/site;

physical characteristics; degree of manoeuvrabllity; satellite life-
time; and orbital characteristics).

Die Direet communications links between US and Soviet master
satellite.control facilities.

5, Reaffirmation of commitments to ASAT-relevant elements of the
ABM Treaty.
P

T Declaratory measures on no-first attack on satellites in orbit

)
y

g e — - ——

and/or non-use of force against satellites.

8% Continuation of work in the Geneva Conference on Disarmament,
reviewing international agreements governing satellites and the

possible need for new ones.
9., Resumption of US-Soviet bilateral negotiations on ASATs.

Verification. Provision for adequate verification of any or all
of the above measures will be an essential part of any arms control

agreement; such provision might have to include an element of
on-site inspection.
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