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THE ESSENCE OF ARMED FUTILITY
D. R. Westarvelt

Los Alamos Sclentific Laboratary
ABSTRACT

Data from uncls siflied sources are ana'yzed In order to estimate
the near and longer term cou::ersiio capabllities of U.S. and U.S5.S.R
fixed-base ICBM forces. It Is concluded that projected Soviet daploy-
ments In the near term threaten 60X of the MM forces in a first-strike;
vilth predictable accuracy Improvement the entire force would later be
placed In Jeopardy. In elther case,current views on fratricide suggest
that 70Y of the Soviet ICBM force would remain a®ter the Initial attack.
U.S. force modernization for Improved countersilo capability, combined
l* cessary with a launch-on-warning strategy, would permit destruction
of most of the remalining Soviet ICBM's in a disarming second-strike.
Feasible changes In MM 1| yleld and accuracy would provide the necessary
capability, particularly If MM il deployment |s expanded. The generally
accepted notion that Instabllity results from INBM vulnerabllity (the
""first-strike premium'') s questionad; mutual vulnerabllity can destroy
that premium, by establisning the expectatlon that a first-strike wil)
lead to substantlal ellimination of the attacker's remaining ICBM forces.
if (and only if) a disarming second-strike capabliity Is developed by the
U.S.. any Soviet attempt to achieve a disarming first-strike capability
vould be the essence of armed futility. The argument appllies equally In
the reverse direction. ''Stabllity'' thus depends on maintaining elther
mutually Invuinerable mutually vulnerable ICOM forces, to the extent
that other forces can be dliicounted. Fallure by the U.$S. to respond to
growing vulnerablility of 1ts MM forces, by matching Soviet countersilo
capabliity at cach step, could lead to Jisaster. On the other hand, such
improvement In the U.S8, force as Is required, If It does not consplicuously
overmatch tha Soviet capablility, should not lead to Instabllity; on the
contrary, It s necessary If Instahliity Is to be avolded.



INTRODUCT I ON
(U) It has been axliomatic In strategic analysis that vulnerabllity
of fixed land-based ICBM forces |s destabllizing. A "first-strike premiuva'

resulting from such vuinerabllity, It is argued, Increases the probabllity
of preemptive launch in a crisis. This concern has, untll recently, led
to Senate actlion opposing Improvement in the counter-silo capablility of
the U.S. Minutaman force. and to widespread alarm at the counter-silo
potential Inherent In epected Soviet deployments of new MiRVed missila
systems. It has been suggested that those deployments. |f unrestrained,
will lead to (and Indicate & desire for) a disarming first-strike
capabliity; most of ths discussicn of recent Soviet ICBM programs,
both official and In the press, lias focussed on the first-strike Issve.
(U) It is suggestsd here that any attempt by either side to achlieve
@ disarming first-strike capabllity against the other's ICBK. Is the
essence of armad futllity, If the threatered side responds aspropriately;
and further that an appropriate U.;. response to the perceived Soviet
threat is avallable within axisting technology. It Is argued that mutual
vulnarabllity of the ICBM forces Is not an unstable situation, In that
nelther side can qain & significant advantage by striking first, and In
fact both may perceive a high probabliity of loss by doing so. Thus,
If the ICBMs of one side become vulnerable to attack, crisis stabllity

can be restored by rendering those of the opposing slde equally vulnereble.

THROWWE IGHT _AND NUMBERS| THE SOQVIET THREAT
(U) The counter-silo potential of poss'ble Soviet deployments of

MIRVed $8-X-18 and 19 missiies was emphasized by the Secretary of Defense,
James Schlesinger in recent testimony (Note 1). The threat was described

In terms of 1400 high throwwelight missiles carrylng an average of five, one:
to-two megaton warheads (the Viadivostok undersianding has not significantly
changed these numbers). Destabilizing implicatiana of such high

throwweight misnilas were Illustrated by the chart reproduced here as

Fig. 1| the chart ahows that at high throwwelight per missile (five and

ten klilopounds) a very favorable enchange ratio obtalns for the natlon
striking first, while at & lower throwweight (two kilopounds) the exchange
ratio Is unfavorable. Therefura, Secretary Schlesinger described large
numbers of low=throwwsight missiles, in preference to smeilar numbers of
heavy missilan, an ''the onseance of armed civillity".

Figure | Aore



(U) This argument, while consistent with the technology on which
Flg. | was based, does not justify a general conclusion that [ow throw-
waight (two kiinpound) missilies cannot achigve a favorable, aven a very
favorable, exchange ratlio; technology can substitute for throwmmight (and
vice versa), and the MM force with predictable .sprovemant (a prediction
based on unclassifiad sources) can achlieve whatrver countersiio capability
Is required against the fixed Soviet slilo tas;*t nystem.

(V) The large number of RVs (7000) in "ne po‘ential Soviet force
nlso was & rubject of concern in the discus,io of Zoviet first-strike
capabliity; recent public dizcussions of the fratricide prodiem (Note 2)
howaver, suggest that only a fraction of this total force (perhaps )O%) '
could be used in an attempted diserming flrst-sirike. High throwwelgyht
reduces the fraction of avallable launchers tha' would be used In the
first wave of our attack, but If it (as we shall see) should become
necessary to elim'nate the remsinder of the Soviet ICOM force In o
disarming yecond-ptrike, the precise fract.on remaining to be stri.k
is not & matter of primary significance. fecrewnsry Kisilinger |
reported to have described the thrommight probiem as 's bit of a phony'
(Mote 3); It would seem from the arqument here that it |s more proparliy
the '"disaraing first-strike probliev" that con be 80 described, and that
only because the first-strike ‘hreat can ba countered. Throwweight and
nuabers of deplioyed missilies are less Important in the firat-strike, and
disarming second-strihke, calculus than the relations between the numbers
of usabie RVs and silo targets, and the 33PKs of tiose RVs againat those
targets. Other Impilications of superiority In nu~bars and throwmeeight,
for instance as sgainst area rather than point targets, or as political
factors, require further examination before an unqualified judgement
can be reachred that the issue is indeed a ''phony’. Ve examine hare the
characteristics of U.S. and Soviet ICBM systems Oniy as thay relate to
the narrow issue of first-strike against each other.

PREJENY AND FUTUAL CAPABILITY OF 1COM FORCES
(U) Secretary 3chiesinger in his testimony described the ''Hypothetical
Reciprocal Countersilo Capauilities: Soviet Union and U.8. [CBMs', using
a chart reproduced (with some additions by the writer) here as Fig. 2
(note &), y CUP values derived from the tanitized chart, for the expanded

gure 4 herc



M 11| force, arc about half the CEP counventionally attributed to the
i systom; these, «3 noted In the tastimony, together with an assumed
Mk 12 ylold of 170 kt, do not lead to an overly Impressive counter-silo
capabllity; the slituation It worse If oparational CEP degradation |Is
assumed. Helther, It should be observed, do the corresponiing derived
figures for the postulated Soviet force: If it is assumed that fratricide
considerations would linit the Initial Soviet launch to one In which
the KM silos are double-targeted (400 missilies or 2000 RV:), then. with
the yleld and accuracy Inferrec from the testimony, 400 MM silos would
remain after the /irst wave of the attack; still more If Soviet CEP
degradation |s assumed. Thess conclusions depend on the state of technology
cn which Fig. 2, as present-d In the Schlesinger testimony, Is based.

(U) DOestablililizing lwpliications of a potential Soviet disarming
first-strike capabliiity will claarly be greatest when the Soviets can
predict with conflidance that (a) U.S. s.rategic forces other than the
land-based 1COMs will be unusable, thrizh Intrawsr detarrence or as a
result of thelir prisr or simuitaneous destruction; and (b) the U.S.
icom force will be reduced by a first-sirike to & level that precludes
an Intolerable riposta by the remainder of that force, and leaves the
balance decinively In favor of the Soviet Unlon. To the extent that
thase conditions fall to be met, perceptions of crisis Instabilility must
be modified. Survivability of the LM and sone of the bomber forces |s
most often clited by those seeking to demonstrate that condition (a)
vannot be mat, and therafore that a disarming first-strike against the
ICoM forces would be profitiess. It Is less than comforting, however,
to place total rellance on assumptions about the Impossibliility of tech-
nological progress ~ In AW for examplie - If alternatives exist,
furthermore, the possiblility of Intrewar deterrence, particularly of
employment agalinat value targets, must be contidured.

(U) Tiws It Is Important to examine whethar the Seviets can In
the future attalin condition (b). Can an unacceptable reply by the U.3
be precluded ! Wili the Imbalance resuliting from an sttempt to disarm
be decisive, so that in affect we have no altarnative but to quit?

(U) It Iw clear from the curves In Fig. 2 that this condition can
be attalnad, In the short range, by nelther side. A Soviet attack that
iaft 00 operational MM missiles |s hardly decisive In the senve that no



A
U.S. reply, unacceptable to the S.U., Is possible; nelther, using
Dr. Schlesinger's figures,is a decisive U.S. flirst-strike agalnst the
Soviet forces possibie. |f CEP degradation Is considerad 1likely, thls
conclusion follows with even more for.ae. But what about the longer
term, when the Soviet MIRVed forces may attain sufficlent accuracy
(about 880 foot CEP with high reljabliity) to place the entire U.S.
MM force In Jeopardy In the first wave of the attack? Urless a U.S.
reply can be devised that maskes such a first-strike profitlass,
severe crisls Instabllity could be the recuit.

(U) An appropriste U.S. reply becomes evident when possible Improve-
ments In the MM [I| system are considered; these would glive the Mk 12 RV
a much higher PK against Soviet silo targats. Several examples based
on published estimatet of yleld/eascuracy Improvement (Note 5) are plotted
in Fig. 2. With the CEP assumed by Secretary Schlesinger and a yleld
of 500 kt,a factor of three rather than the factor of four increas.
sugQested by Willlam O“Cﬁlngle-urgotlng or the Soviet silos
(Implying retention of ovor 50% of the MM force) could take out 70
to 85% of those silos, neglecting effects of CEP degradation. If the
stil]l smaller CEP .uggested by Ulsamer Is assumed, the fractlion surviving
is essontlally dependent only on reliablilty.

THE DISARMING SECOND-STRIKE

(U) Modification of the MM il force to achleve the yleld and accuracy
described above, as wall as the expansion to 1000 MM (1| suggested by
Schlesinger (but now perhaps precluded by Vladivosotok), might in the
short range be construed (especially by some Serators) as an attempt
to develop a U.S. disarming first-strike capablility, and therefore es
destablilizing. That this Inference Is unfounded follows from detalled
exanination ol such factors as opurational degradation of CEP and relliability,
ignored In the preceding paragraph. The first-strike attacker must be
exprctsd to take the most pessimistic view of his own force capabllity

and the nost optimistic view of his opponent's. This asymmetry of parcep-
tion adds to crisis stablility. Thus, a Soviat leader contemplating a
disarming first-strike against MM munt anticipaie a U.3. reply, and that
anticlipation will Le based on his estimate of noninal, not operationally
doyredud, U.S. force characteristics. In the extreme case In which

$. U. a:curacy and r.lloblllr! huas advenced to a point where thd first

wave of an attack could be oiﬁoctod to subatantially eliminate the MM
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force, the Soviets would have to antlclpate a launch of an Improved

MM force agalnst hls ntire sllo system. The point plotted at the lower
righthand corner of the lefthend chart In Flig. 2, while 1t can be moved
around a blt by varyling assumptlons, essentlally predicts the result

of such a U.S. reply: the land-based ICBM forces of both sides would be
effectively eliminated as a factor In any subsequent conflict. In

view of the massive collateral damage that would result on both sides, and
In view of the completely Indecisive nature of the result In terms of
balance of force, it Is clear that no ''first-strike premium' exlists under
these conditlons and therefore no crisis instabllity results from the
mutual vulnerabllity of the ICBM forces. [f, In addition, the U.S.

has been able to withhold attack agalnst those Soviet silos already
emptied, a capablility Willlam Beecher has snggested we will have

(Note 6), the U.S. would emarge from the exchangt with a clear advantage,
further decreating the Soviet Incentiva tc strike first.

(U) | have here Invoked both the necessity for Implementation of
feasible Improvements In MM || countersilo capablility, and the notion
that an eventual launch-on-warning capabllity may be necessary to preserve
stabliity. The latter has correctly been deplored In the context of a
spasm-response countervalue-oriented strategic emphasis. (it Is quite a
different slituation when counterforce (damage-limitation) objectives
are pi imary, when an opposing force s known to have the characteristics
imputed to future Soviet forces, and when the warning 1s based on
observation of an attack as massive as would be necessary In any attempt
to disarm us. Attack assessment In the 1980s must be made adequate for that
purpose |f the postulated maximum Soviet deplioyments take place.

(U) Simlilarly, It Is clear that maintenance of crislis stabllity
in & future state of MM vulnerabllity depends on achleving a high enough
kili probablility against Soviet silos so that the Soviets can perceilve
no advantage In striking first. With the dcfeat In June, 1974, of the
Mcintyre-B8rooke amendment, there may be frounds for optimism that the
appropriate Improvements will be made; If necessary, in this sicuation,
it appears that feasible chunges In yleld and accuracy (possibly, but
not necessarlly supplemented by expansion of the MM Il force to 1000
missiles) are more Important, and certe'nly less costliy, than development
and deployment of a new heavy missile.



THE CHALLENGE TO ANALYS|S

(U) The dliscussion In this paper Is Intanded more to ralse, tkan

to elaborate tha solution of a complex probiem. It suggests that Im-
provement of the countersilo capablillity o7 the U.S. MM I!| force may
be essentlial to the preservation of crisls stabllity, although the degree
to which such Improvement wiil become necessary depends on the counte:-
sllo threat that evolves as a result of Soviet deployment and sub-
sequent improvement of thelr new-generation ICBMs. |t also suggescs
that In analyslis of the disarming first-strike problem, throwwelicht
disparity between the forces Is 7 se_ondary Issue. The nume: lcnl
relations between available U.S, MIRVs and thelr ki1l probabii{ties, and
the number of undefended Sovie: silo targets (now presumably fixed by
the SALT | and Viadivostok agieements), Is the critical factor in cal-
culations of strategles aimed at negating the possibllity of a "profitable”
disarming first-strike against the U.S. |f throwwelght Is to ramain o
major point at Issue in future SALT negotliations, Its Importance should
be justified thrcugh analysis of Its other Implications, Including
political. This analysis, If done on a timely basis, may diructly
affect perceptions of the acceptabllity of the Viadivostok accord, and
any resulting treaty.

(U) On the other hand, detalled analysis of the role cf accurate
MIRVs In the maintenance of crisis stablilty; of the Inherent stabllity
thet results wher the ICBM forces of both sides are vulnereble, &nd of

the Instabllity that would foitow from unilateral acceptance of ICBM
vulnerabllity, Is absolutely essxrcial If those now opposed tc force
modernization are to become ecducataa to the darger to U.S. national
security that thelir position Implies. F'!nally, the progress, not only
of the SALT 1| negotiations In which the Vlad'voatok sccords will
presumably be turned Into a treaty (and the fatu of that treaty In the
Congress), but also of future negotlaticns In 1980 and beyond, alimed
toward future force reductions, could be profoundly Influenced by adequate
analysis of the Issues ra:sed heru. Thls, then is a challenge to those
involved In mlllitary operatiors research, and to *he members of the
Miiltary Operations Resear.h Soclety.
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Note 1. Testimony of Defense Secretary Schlesinger, U.S5.-U.S.S.R

Strategic Policies, Hearing before the Subcommittee on Arms Control,

International Law and Organization of tihe Committee on Foreign

Relations, U.S. Senate, 93rd Congress, 2nd Session, March 4, 1974.

Note .. The subiect of warhead fratricide is discussed, wtih perhaps
gome@ hyperbole, by Simon Winchester in the Manchester Guardian, June 29,

1974. For a considerably more technical exposition of the fratricide
problem see "Why ICBMs Can Survive', by Joseph J. McGlinchey and
Jacob W. Seelig, Air Force Magazine, September, 1974. An even more

restrictive intarpretation of the effect of ‘ratricide appears in
Kosta Teipis, Offensive Missileas (Stockholm: Stockholm International
Pnace Research Institue, Stockholm Paper No. 5, Auguet 1974).

Note 3. In Wall Street Journal, December 2, 1974.

Note 4. The sanitized chart did not contain the figures for NRR, CEP,
yleld, and target hardness that appear in Figure 2. However, the product
of NRR and SSPK can be derived from the curves presented (the lower
curves assume no operational CEP degradation). 1 have assumed 1.0 and
0.8 a¢ reascnable upper and lowsr values for reliability that may have
been used in developing the charts for MM against Soviet silos; these
lead t» lower and upper values for SSPK, which in turn define ratlos

of Lethal Radius (LR) to CEP. Dut a secoud curve is given showing

tha result when the CEP is degraded by 0.1 nautical mile. Thus both

LR and CEP can be calculatel; tua higher value for CEP gces with the
higher value of NRR, and conversely. The Mk 12 yield is claussified, but
for this calculation 1 have assunid the value 170 kilotons, am suggested

by William 3eecher in the New York Times, March 21, 1971. This vieid,

vith the LR'e calculated, gives the correrponding vaiues for targot
hardness. In calculating the points that I have added to the chart,
corresponding to etfects of a 500 kiloton warhead, T malntained the
same relationship betwaen NRR and targat hardneas as in the original
calculations. The arithmetic for the Soviet attack is slmilar to that
for the U.S. attack. The dashed lines were added to the oviginal chart
bv the author in order to indicate the result of mpecifllc eiecution

choices with improved MM forces, and of the double-tarjycting option

with the Soviet force characteristics assumed in develupment of the

criginal chart.
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Note 5. In addition to Beecher's suggestion (New York Times,

August 5, 1972) that the Mk 12 yield may be increased by a factor of

four {more than I have assumed in this analysis), 1improvements in guidance
accuracy to a CEP of 700 feet are reported to be the objective of existing
programs (Edgar Ulsamer, ''The Soviet ICBM Threat is Mounting', Aviation
Week and Space Technology, February 4, 1974, page 14); elsewhere Ulsamer

reports a new guidance system (AIRS) that "has a very real potential to

cut CEP roughly in half"”. The first figure is consistent with those
derived from the saaitized charts; the second leads to the 350 foot CEP
point added to the chart by this author (for that calculation an inter-
mediate NRR of 0.9 was assumed).

Note 6. New York Times, March 21, 1971.

Note 7. "Counterforce Exchange Strategies', UCRL-51632, July 31, 1974.



Relationships Between Missile Size and Residual Payload
Following Counterforce Attacks of Varying Size

Each side has 1000 missiles. One | MT RV requires | KP throw weight.
Non-reprogrammable reliability 0.9 KC=1.0 (0.25NM CEP i000 psi silo)

Booster throw weight = IOKP
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Hypothetical Reciprocal Couniersilo Capabilities:
Soviet Union and US ICBMs

Theoretical Soviet First Strike

800[~\ \\ '\ 0.2nm degradation

60CH

400

1 | |

CEP=0.3nm
H=1000psi 1f
Y=IMT

|

\*  \\ inCEP

80% of force
100 %, of farce

200

o

2000 4000 6000
Soviet Reentry Vehicles

Theoretical US First Strike

0.2 nm degradation
in CEP |
% -~
\ .
1120 A\ |Olnm
\ deg.
|
\\ \ nRR CcEP
\ \ 1C 776 |soo
\ \ 08 694 1000 I
840 A% g o
\\\ (v-i70y 81§
\\ s =
|l ©
\\/\ o @
560} \ 2 o
-\ gl ¢
/ \ N | =
Y= 500 KT\ ®1000 psi,
700 #t CEP \ NRR=0.8 |
280 » 4
% 1500psi, |
NKkR=1 I
®350f1 CEP, |
NRR:=0.9 |
o) ]
(0 10G0 2000 3000

US Keentry Vehicles



