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THE ESSENCE OF ARMED FUTILITY

D. R. Westervelt

Los Alamos Scl@ntlflc Laboratrlry

ABSTRACT

Data from uncls slflsd sourcao nro ●na!yz~d In ord~r to ●stlmato
tha near ●nd longor carm cou!:t~rsllo capabllltlos of U,$, and U.S.S.R
flxafl-baso ICBM forcos, It Is concludod that proJoctod $ovlot doploy-
monts In tho near tarm thrsatan 60X of tha M forcos In ● first-$trlk~;
with prodlctablo ●ccuracy Improvomont tho ●ntlra force would later b.
placad In J.opardy. In ●lthar cato,curront VIOWS orI fratrlcldo suggest
that 70? of tha $ovlot ICOM forca would ramaln actor thg Inltlal ●ttack.
U,$. forc~ modcrnlxatlon for Improved countarsllo capablllty, comblnod

+*
CQ8 ar with ● Iaunch-on-warning stratagy, would parmlt dostructlon

o most o t ● rwnalnlng $ovlat lCOH’s In ● dliarmlng aacond-strlka.
Poaslhlo chang,s In WI Ill ylo!d ●nd accuracy would provide tha nocossary
capablllty, partl~ularly If M 1[1 daploymant Is ●xpandod, Tha gcnarally
●ecaptod notion that Instablllty results from l~Btl vulncrablllty (tho
“flrtt-strlk~ promlurri’) Is quastlonad; mutual vulnorablllty can destroy
tlwt pramlum, by ●stabllshlng tha ●xpact~that a first-ttrlko wIII
load to tubstantlal ollmlnatlon of th. attackor)s ronwlnlng ICBH forcosi
If (and only If) ● dlsarmlng tocond-strlk~ capability la dovolopod by tha
U,s., ●ny $ovl@t ●ttampt to achlov~ 4 dlrnarmlng first-strlkc capability
#L~uld b. tha •s~anco of armad futlllty, Tho ●rgumant appllts squally In
tha fworw dlractlon, “Stabl!lty” thug doponds on malntalnlng ●ltlwr
nwtu~lly Invu!norabla

F
mutually vulnsrablo ICBM fore.s, to tha sxtcnt

that othor forcoc con a dlicountod. Palluro by tho U.S. to raspond to
growln vulnarablllty of Its WI forcas, by mmtchlng $ovlat countarsllo

!c~pabl Itv -t aach stop, cocld load to dlsastar, % tha oth.r hand, such
Imprwoman! In tho U.S, fore. ●s Is raqulrod, If It doss not conoplcuoutly
ovormatch tha $ovlot capoblllty, should not load to Inmtabllltyl on th~
cnntrary, It 1~ n~cos~ory If In.tahlllty 10 to b. woldod,



INTRODUCTION

(U) It has been axiomatic In utrateglcimlysls that vulnerability

of fixed land-based lCBtl forcos Is destablllzlng. A “first-strlkc pramlti’

resultlng from such vulnsrablllty, It Is ●rgued, Incroasss tho probability

of preemptlva launch In ● crlsls. This cone.rn has, until racontly, Iod

to Sonata ●ction opposing Improvunont In tha countar-tllo capability of

tha U.S. Mlnutaman forco, ●nd to wldtsproad ●larm ●t the countar-silo

potontlal Inharont In .Ttpectad $ovlct doploymants of naw RIRVed mlssllm

systems. It has bean $uggastotl that thosa doploymants If unrestralnod,

wIII load to (and Indleatc a daslra for) ● dlsarmlng first-strlko

capablllty; most of tht discussion of rocont $ovlot ICBH pr~r-s,

both offlclal and In tha press, [tat focussd on tha $Irst-strlko law..

(U) It Is suegastsd Iwro that ●nyattmt byoltha~ ulda toachlovo

● dlsarmlng first-ttrlks capability ●gainst tha othar’s ICDK. Is tha

●saonco of arnwd futlllty, If thg throator,od sldo rgs~ nds •~proprl~toly~

arid furthar that ●n approprlats U.i, rosponta to th porcolvad $ovlat

throat Iu avallabl. wlthln axlstlng tschnolqy. It Is srguod that mutual

vulnorablllty of th~ ICBH fotcoo Is not ●n unstablo sltuatlon, In that

nolthor aldo can pain a slgnlflcant ●dvantago by strlklng first, ●nd In

fact both may parcolvo a high probability of loss by

If tho ICDMS of ona sldo bacoma vulnarablo to attack

can bo rastorud by rondorlng tlwto of tha oppalng s

doing so. Thus,

crlsls stablllty

da ●qually vulnarab’o.

THROWCIQHT ANo NUIIBCRSI THE $OVICT ThRCA~—.

(U) Tho count~r-.llo potantlal of posslbla 9ovlot doploymonts of

HIRVod S$-X-18 and 19 mltsllos was omphaslxod by tlm Socrotary of Dofons@o

Jam~s Schlatlnsar In racant tostlmony (Not. 1). Tlm thr~at was dtscrlbod

In torme of !400 hlsh throwalaht mltsllarn carrying ●n ●orago of flvo, wt.’

to-tw magaton warheads (tlw Vladlvottok under.iandln~ has not slgnlflcantly

chang~d thoso numbors)i Oasta$lllilng Impllcatlmrn of such high

throwalght mlsnllno wara Illustrated by tlw ch~rt roproduaod hr. ●s

Fig, II tha chart showm that ot high thr~lght por mlssllo (flvo and

tan kllopoundn) a v~ry favorab!g wtchanga ratio obt~lns for tho nation

ntrlkln~ flrtt, whllo at a l~r throwalght (two hllopoundt) tho ~ahanao

ratio Im unfavorable, Thoraf~ra, t~crot~ry Schlo.lngor detcrlbod Iar@o

numbcrn of Iow-throwalght mltullon, In profarcnco to unal!mr ,numbor~ of

hnavy mlosllan, ●m “the onnonc. of armad clvlllty”,

~,f@ I h@Pe
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targott. Otbr Iqllcatbm of Sumrloritv [n -rs md thr~lght,

for Instmco ●t sgalnst ●rea rathr thn point torwta. or ● mllt:ca~

fsctors, rqulra furtltsr c-lnatlm hfor. WI mallflod JudKt

can b. r.aclwd tht th9 199w Is Idood ● “phony”. * On-lno Iur@ th@
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ttwsa Ccmdlt

b, modlfl,d.

most often c

bannet b.a mm

MS fall to h mot, ~rcapt lens of crlsls Inttablllty must

$urvlvabll!ty of thm $LM and sm of tlw bmbor forcaa Is

tcd by ~hoso sooklng to d~monstrato ttit condltlm (s)

I and t~raforo that ● dlsarmlng first-strlka ●gainst th.

IC911 forcas -Id M profit loss. It Is I*8s than cmfortlng, -vor,

to PI*O total rollmca on •ss~tlons ●bcwt tlw l~sslblllty of toth-

nologlcol pr~ross - In ASU for ●nmmplo - If ●ltorn.atlvos ●nl.t;

furtkrmro, tho posslblllty of Intr-r dotorranca, partlcul~rly of

~loymont &galnnt valuo targ.ts, must M co-n81darti.

(U) TIW8 It 10 l~rtant to-nmln. bd70th9r th $evlett can In

th futur. ●ttain condltlon (b), Can ●n unaccoptabl. r~ply by’ tha U.S

b pracludod? VII? tha Imblanca rotultlng from ●n tttmpl to disarm

that In offoct w bvc no ●ltarnatlv~kt to quit?

claar from the curv-s In Fig, 2 that this condltlon can

tb short range, by nalthcr sldo. A $ovl.t ●ttach that

onal M mls~ll.s Is hrdly doLislvo In tha tonsa that 110



U.S. r~ply, unacceptable to the S.U., Is possible; neither, using
Dr. Schlesinger’s f[gures, ls a declslve U.S. first-strike against the

Soviet forces possible. [f CEP degradation IS consldermd likely, this

conclusion follows with even n-ore fore. But what about the longer

term, tin the Soviet HIRVed forces may attain sufficient accuracy

(abut 880 f~t CEPwlthhlgh reliability) to place the entire U.S.

lUl force In Jeopardy in the first wave of the ●ttack7 Unless a U.S.

reply can be devlmd that mak.s such a first-strike profitless,

nevoro crlsls Inst*blllty could be the ret~lt,

(U) An ●pproprlata U.S. reply beccanes ●vid.nt wh.n possible lmprove-

nmnts In th MM [11 system ● rc consldorad; thase wulrl glva the Ilk 12 RV

● much hlsher PK ●gainst Sovlot silo targets. Sovoral ●xamplss bosod

on publishd ●stlmatot of ylcld/atcuracy Improvommnt (Not. 5) •r~ plottad

In Fig. 1, With tk CEP assumed by Secretary Schl@slngor ●nd ● ylold

of 500 kt,a factor of thr~o r ther than tho factor of four Incraasti

~suggostod by Ullllam Boot r nlnole-targatlng or tha Sov19t SIIOS

(Implying ratantlcm of over O* of tho M forca) could tako out TO

to 85X of tbs. SIIOS, n~glactlng .ff*cts of CEP dogradatlon, if tha

8tl11 s.mallor CEP .Jggastad by Ulsamar Is ●ssumed, tho fraction survlvlng

Is assontlally d~pcndont only on ro!iablllty.

THE DISARt!lNQ SCCOND-STRIKE

(U) HOdiflc@tlon Of thaW Ill force to ●chlavo the ylold ●nd accuracy

doscrlb~d ●bovo, ●s MII ●s tha ●xpanslan to 1000 M Ill ~qgottod by

Schleslngor (but now perhaps pracluded by Vladlvorotok), might In thrn

short rang~ b. construw+ (ospoclally by sun. $a~ators) ●s ● attunpt

to dovolop ● U.S. dlsarm!ng flrtt-strlk~ capablllty, •l~d tharoforo ●s

dattablllzlne. That this Infor*nc@ la unfounded follows frun dotal lad

●xamlnatlon oi such factors ●s oporatlonal dogradatlon of CCP ●nd rollabllity,

Ignorod In tha procodlng paragraph. Tho first-str!kg attacker must ba

ornpcct~d to tak, ths most pas81Ml#tlc vla~ of hls own forca capability

●nd tha most optlmlstlc view of h!s opponsnt’u, This asywmtry of porc@p-

tlon ●dds to crlsls stablllty, Thi\s, ● $ovlet Ioadar contomplatlng a

dlsarmlng first-strlko ●gainst ltl!iru~t ●ntlclpato ● U.3. reply, ●nd that

●ntlclpatlon wIII ba based on t~18 08tlmat9 of nanlnal, not op9tatlonally

dau~~dud, U.S. forco cMrdct*rlsticsl In tha axtroma case In which

S, U, ucuracy and rallabllliqy hm~advmc.dto ● point whmr~ thd first

wave of an attack could bm ●x~acted to substonttally .Ilmlnatm Lho MM
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force, the Soviets would have to anticipate a launch of an Improved

Mtl force against hls entire SIIO system. The point plotted at the lower

righthand corner of the lefthend chart in Fig. 2, while it can be moved

around a bit by varying assumptions, essentially predicts the result

of such a U.S. reply: the land-based ICBH forces of both sides wuld be

effectively eliminated as a factor In any subsequent confllct. 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 prmlum” exists under

these conditions and therefore no crlsls Instablllty results fran tha

mutual vulnerability of the ICBM forces. If, In acldltlon, tha U.S.

has baen able to withhold attack ●galnet tbs. Sovlot SIIOS already

●mptled, ● capability Will lam Beecher has soggostad w~ wlil have

(Nota 6), th~ U.S. would emargo from the cxchanq~ with ● clear ●dvantage,

further dacroaf,lng ths Soviet Inccntlvs tc striko first.

(U) I havo hero lnvok~ kth th~ ncc~sslty for Implemantatlon of

foaslbl~ Improvomnts In HH Ill countorsllo capablllty, ●nd tha notion

that ●n ●vantusl Iaunch-on-warning capability may ba nocassary to prasorvc

stability. Tho Iattar has corroctly bon daplorcd In tha contoxt of ●

spasm-r~sponso countorvaluo-cw lontcd strategic anphasls. It Is qulta ●

dlfforcnt sltuatlon whan countorforco (damage- llmltatlon) objcctlvos

● ro PI Imary, when ●n opposing forco Is known to havo tho charactorlstics

Imputad to futuro Sovlot forcos, ●nd whn tha warning is bas~d on

obsorvatlon of ●n attack ●s masslvo ●s mu]d ba nocosscry In ●ny ●ttwnpt

to disarm us. Attack astossmont In the 1980s must ba made ●doquato for that

purposo If rho pntitulatad maximum Sovl*t d-ploymants takt plats.

(U) Slmllarly, It Iscloar that malnten~nca ofcrisls stabll~ty

In ● futuro stat. of M vulnorablllty doponds on achlwlng ● hl~h ●nough

kill probability •~alnht $ovlot 8110s so that tho Sovl@ts can parcalva

no ●dvantaga In strlklng flrstt With th. defeat In Juno, 1974, of the

llclntyro-Brooko ●andmont, tlwro may b. {jrounds for optlmlsm that ttw

approprl~tc lmprovo~nts wIII be mad~; If nacassary, In this ●ituation~

It ●ppoarm that focslbla chmgos In yield ●nd ●ccuracy (possibly, but

not n.cossarlly supplcm.ntod by ●xpanslon of the HM Ill ?orc~ to 1000

mltsllos) ●ra more Important, ●nd certa’nly Icss costly, than dovolop+mt

●nd daploymont of ● now h~avy mlssi lot
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THE CHALLENGE TO ANALYSIS_

(U) TIw discussion in this paper is intended more to raise, thdn

to elaborate the solution of a cunplex probiem. It suggests that im-

provement of the countersilo .apabillty o; the U.S. Wl Ill force may

be essential to the preservation of crif,is stability, although the degree

to which such improvement will heccnne necessary depends on the counte?-

SIIO threat that evolves as a result of Soviet deployment and sub-

sequent {:mprovenmnt of their new-generation ICBMS. It also sugges’cs

that in analysis of the disarming first-strike problem, throweif,ht

disparity kt~en the forces is I) s~:ondary issue. The nume’ ic{~l

relatlons between available U.S, MIRVS ●nd their kill probabil

tha numbar of undefended Sovic’: silo targets (WW preswn.ably f

the SALT I ●nd Vladivostok ●gleanents], Is tha critical factor

culatlons of strategies ●lmad at negating tha posslblllty of ●

disarming first-strika ●gainst tlw U.S. If thr~ight is to [

:10s, ●nd

xed by

In cal-

“profltablo”

wnain ●

maJor pint ●t Issus in future SALT negotiations, Its importance should

be Justlfi@d thrwgh ●nalysis of its other implications, including

political. This ●nalysls, If dorm on ● tlmcly basis, may dlructly

sffect porcoptlons of tlu ●cceptability of the Vladivostok ●ccord, ●nd

●ny resu)ting treaty.

(U) On the othar hand, d,tal lad ●nalysis of tha rola of ●ccurate

HIRVS Jn the malntananc~ of crisis stablli:y; of the inh~rent stability

that results whan the ICW forces of both sides •r~ vulncrabla, and of

tha Instability that would foi!uu from unllatoral ●ccoptanco of ICBM

vulnerability, Is ●bsolutely ●ssw.kial if tks~ now oppostd tc forco

modornizatlon ●ro to bacorm ●c!ucataa to tha danger to U.S. national

socurlty that their position Impllas. F!nally, the prograss, not only

of the SALT II nogotlmtlont In which tha V!ad!vontok hccords wII1

presumably ba turnad Into ● treaty (and the tatu of that treaty in tha

Congrss*), but ●lso of future negotlaticw? In 1980 ●nd beyond, ●imed

toward future force roduction~, could be profoundly Influenced by ●doquato

●nalysls of tha Issues raised her~. This, then Is ● chal langa to thoso

Involvod in military operations resetrch, and to ‘ha mambars of tha

flilitary Operations Resoar’:h Socioty.
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Note 1. Testimony of Defense Secretary Schlesinger, U.S.-U.S.S.R

Strategic Policies, Hearing before the Subcommittee on Arms Control,—

International MU and Organization of the Committee on Foreign

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

Note 2. The subject of warhead fratricide 1s di~cussed, wtih perhaps

come hyparbole~ by Simon Winchester in the Manchester Guardian, June 29,—.

1974. For a considerably more technical expoaitlon of the fratricide

problem see ““*y ICBMe Can Survive”, by Joseph J. McGlinchey and

Jacob W. Seelig, Air Forca Magazine, September, 1974. An even more

restrictive Interpretation of the effect of ;ratricide appear~ in

Konta Telpia, Offensive Missiles (Stockholm: Stockholm Internatj,onal

Pnace Research Institue, Stockholm Paper No. 5, AuguPt 1974).

Note 3. In Wall Str@at Journal, December 2, 1974.

Not, 4. Tha sanitizad chart did not cont~in the fi~ures for NRR, CEP,

yiald, ●nd target hardncas that ●ppear In Figure 2. However, the product

of NRR and S9PK can b- derived from the curves presented (the lower

curvee ●soume no operational CEP degradation). I have ●ssumed 1.0 and

0.8 ae raasonabla uppar ●nd lower valuea for reliability that may have

bean usad in davaloping the charta for MM ●gainst Soviet silos; these

l~ad to lowar and upper values for SSPK, which in turn define ratios

of Lethal Radiua (LR) to CEP. But a sacotldcurve IM given ehowing

tha rasult when the CEP is degradad by 0.1 nautical mile. ThU3 both

LR and CEP csn ba r.alculatad; tl~ahighsr valua for CEP goes with tha

higher valua of NRR, and COIVJOrOdy. Thu Rlk12 yiald in cluasified, but

for this calcula~ion I have ●saumld the value 170 ki.lotons,as ouggasted

by William Bocchar in tha Naw York Tlrne~, March 21, 1971. This yield,—..—-

with the LR’e calculntad, gives the corre~’pending valuea far targut

hardncos. In calculating the pntnta that I have addad to the chart,

corresponding to Et’factaof a 500 kiloton warhaud, 1 nalntalnad the

sam. relationship betwaan NRR and targ~t hardneae as in the orisinal

calculation-. Th~ arithm~tlc for the Soviet attack iti~lmilar to that

for the U.S. ●ttack. Thg dash-d lines were added to tlm original chart

by the author in order to indicate the result of npeciflc execution

choices with improved MM forces, and of the double-tarl:l’.tingoption

with the Soviet force clwracteristica assumed in devel[)prnentof thb

original chart.



9

Note 5. In addition to Beecher’s suggestion (New York Thea,

Auguet 5, 1972) that th~ Mk 12 yield may be increased by a factor of

four (more than I have assumed in this analysis), improvements In guidance

accuracy to a CEP of 700 feet are reported to be the objective of existing

programs (EdgarUlsamer, “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 sa”nltizedcharta; the second leads to the 350 foot CEP

poin~ 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.

No:e 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 1009 missiles. One I MT RV requires I KP throw weiqht.
Non-rep:ogrammoble reliability 0.9 KC=I.O (0.25NM CEP iOOO psi s:Io)

0
Country X Throw Weight (KP) Remaining

KP

x
Y

strikes
strikes

counterf o:ce
counterforce

#u
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