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RE FATORY 

Th vi t Union has n v r issu d o l r iodic 

~- 21 J 
t - 5-:,8 
- iii -

orts s do 11 

west rn ov nts on t or gani t ion and roe ss of th a ~ic n TBY 

program. Ev n tho h n the st t military cts of mi c n r 

are still classifi d , reports a av ilable ,.,hich giv at l s t th 

or anization.al s tructure , the ineti tutes, and the si te e involv •d in pone 

research and developm nt. It is conse qu ntly vith the greatest of diffi .. 

culty that infonnation on the Sovi t program can be obtained. That \lhich 

is present d here must be considered xtreroely sketchy, and , in t inU!r­

ests of accuracy, no speculat v reports have been referenced. 

Wh.11 this paper does not presume to be the Soviet counterpart of 

the "&nyth Report II t is beli ved that this fh.al section of "The Sovi et 

Union and th Atom" pres nts close to the maximum amount 'Jf eneral des rip­

tive infonnation w ich can be combed from publicly available materials on 

the USSR atomic ener program. 

This etud.y 1s the third of series on So 'iet atomic policy. Th 

first ws issued as -1711 on A r il 2, 1956; th second as RM-1 on 

April J.l, 1957. Ad itional i nfo tion vill be included in subsequent 

research memorand ae 1 t becom .s available . 
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Th first Chi f Di ctora f h C il of nis r un rt 

direction of Bor i s Lvovich annik v (l) ntinu d o x r is~ ov r ail 

direction of the Soviet a to ic n r progr ti t day Lavr nty B ria, 

head of t he Ser t Poli e , was don Jun 26 , 53 . A V nni.kov •e 

wartime and postwartime sup rior, r i a contrail d he n omic en rgy pro­

gr within the Polit uro . Vannikov, in his munitions ost , had been 

daninat d by r i d r i n or ld i ar I . wa a con'.r ol of terror as 

r aphica..u.y iilust,:at by Viet r r v h nko: 

~1th th outbr k o war, th Annam nts 
Canrnissar iats had n pl c .d er contro of ia , 
Commissar f the .•• . , who wa al o A is 
Chai:nnan of the Sovna kom And 
Def ns Corrunitte • 1is oun und r 
he cont r ol of the s er t po i c . nominal Commissars , Oustinov and V nnikov, kn w what it ant ; so did ev ry-one es ., down to ow ies t offici • Thy wo have pref r d a quick death to t he r i ,h o s n r of r ia 

and his r nizn i n. Ev ryon in th p nnt and offic s 
and insti u ions d ct or indi r ct co n c d wit anna­mcnts and muni i ons ,as i pp d y dre d fear . 

r ia was no en in r. wa s c din c ntrol f r the 
precise urpos f , d d y f r. of t n asked 
myself--as ether s assure di 1n t eir secret hearts--
why Sta n had d id d t o tak tis st P• co d find 
only on plau ibl an r. twas ha a k d fa i th 
1n the patriot ism and nationa hono r of th ussian people 
and w s herefor c~~ d • o r ly pr ima r i y on th whip. eris was his whip . 

On Jan.1 ry 7, 19 1 , e p S I CoMM.l sar i f Muni on ec a 
ti tulnrly " ac fu 11 or ;:m izA ion as p 0 I Ccnmi ri t of 
Ar,ricul t ur A hin Cons ru ion ( n 0 s i n ch --and 

ria sup rvisi • So it WA n ura r o i c control sho 
tinue after V annikov r i nq i i n r i d ti 0 8 38 r 
bill ty f or th at C r p r • 

d con-

on 1-



It 11 a 1imple •tter to trace the beginning ot a general le1■ening 

ot ten1ion1 vit.hin the SoYiet atomic energy program to tbe very date of 

Beria 11 arre1t. On that day the atomic energy directorate•• elevated 

to the 1tatu1 of a Min11try, 1.e., tbe "M1ni1t17 ot Medium Machine &1114• 

1.ng ... • and put under tbe direction of Vyacbe1la• A Maly1bev, ( 3) and 

Vannilr.oY -· g1ftD the po1t of Malylbev1 I Fint Deputy. On Februaey 28, 

1955, (i.) Maly1bev •• promoted to the b1gtwr po1t ot directing a number 

ot MW,1trie1 tor tbe Council ot M1.n11ter1, and three monthl later becua 

bead ot a nev Comlittee tor tbe Council ot M1ni1ter1 tor llev 'ntclmolog. (S) 

It 11 bel1eftd that th11 COlllllittee, calJed. Oo1tekbnika, earci■ed 1trong 

general direction 1D all •Jor USSR technical probleu, including that 

ot tbl at.ca1.c energy progl"UI. In Ma7 1957 th11 Conn1ttee •• replaced bJ 
a Cormn1ttee called the State Scie'ltitic•Tecbnical COlllllittee,(6) beaded bJ 
tu. Ye. Maklare• (appointed July 5, 1957). (7) 

Witb MtJ.J•be•' 1 proa>tion, the M1n11t17 ot Med.iua Machine Mld1ng 

cue UD4er tbe control ot Colonel Oeneral AnumiJ Pavlortch ZaftDNin, 

a tomer deput7 director of Beria' • Min11t17 of Internal Atfl.ir1. 

Zt.ftQN1D1 1 1n4u1tr1al career bad been mo1t 1111pre11iftJ 1D the 19,0•1 
.. 

be had developed tbe Magnitogorek Steel CoabiDe 1n tbe Ural• and other 

inatallat1on1 1n Siberia. On llev Year• 1 Eve, 1956, 7Avenyac1n died at 

tbe age ot 55 of coronary throabo111. (S) Vanniko• eulogiud tbe departed 

M1n11ter on bebalf ot b11 tellov 110rker1 a, tbe M1n11t17 ot Mecliua Machine 

&dl41ng- (9) ZaftllNin' 1 death •rked tbe beginning of Nftral. 

• In Mo1cov guidebook.I the addre1se1 ot &ll M1ni1tr1e1 eave the M1ni1t17 ot Ntclia Machine &.t1ld1ng an4 the Min11t17 of Deten■e IDdu1trie1 arw 
11TB, JIDwver, it the reader 11 moved to -.. tu.rt.her 1nqu1r1e1 ot 
tbl fol'llllr, bl •1 rwque1t tbe M:>ecov oi,erator to ring 1(5-28-1,. 

' ' ' 
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r anizational cri.ees withtn t he Sovi t atanic ener pro r am , tor 

Malyshev who ex rcis d technical control on a hi r v l , had b n 
afflicted with leuk i a. Although v ry can tent Sovi t med! al 

scientists wer available West Oennan spe<.1.aJ.is t was called in to 
(~O) treat M.alyshev s cretly , perhaps for political reasa,s . Under theee 

peculiar circumstances Malyehev died on February 20, 1957. 

Upon Zavenya n'e death , Mikhail o. Pervukhin, technical and economic 
expert of the Pra sidium, took overt e poet of Minist r or Medium Machine 
BuUdin. Later, during the period or the "anti-state activities" of 

Malenkov, Molotov, and Kaganovich, Pervukhin was identified with the 

dissident group and was removed rrom most or hie o!t1cial poaitiona, 
includin that of Minieter or Medium Machine Building. (ll) 

In the meantime, since April 1, 1956, with the increased emphaaia 
on peaceful uses or atanic energy, a sector ot the Medium Machine Build-
ing Minietry lud been eplit off to ronn a Chi er Directorate attached to 
the Council of Ministers tor the Utilization or Atomic F.nergy. Thia 
Director"te was head d by Yefim P. SlaYsky, and when Penukhin vaa demoted, 
Slaveky was el evated to the higher poet ot Minister or Hedi\l'll Machine 
Building.CU) Boria Vann!koY rema1na as Firet Deputy Mi.niaterJ on 
December 30, 1957, in honor ot hia 11.xtieth birthds1 and tor N"1ce1 
to the Soviet State and the Sorlet Army tor ti. "deTelopnent ot nw tecmique1," 
he va1 awarded the Order ot Lenin, the higheet 1tate honor.(l2) 

Vasily Semenovich Yemel '1anov hae beer, promoted to t he head ot the 
Chief Directorate ! or the Utili1ation ot Atomic Energy.(l)) Yemel'yanOT 
ha• pertonned canpetent research in the metallurgy or atomic energy materi•• 
ala at the Hoacov En ineering Peyeica Institute. (l),l.L) He 11 a vell -
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t Chi f viet 

st, s nc for t past s v ral y ars has been 

te to many lnternat ional atomic en r y conf rence a. (l5) 

y m l' yanov'a Deputy i s o. v. Yefremov, vho baa he ld a number of important 

post s 1n t he USSR electrical equip:nent industry, and, more recently, w.1 

Chiet Engineer tor the construction ot the I).ibna eynchrocyclotron. (l.6) 

Thu1, the men vlx> adm1n1.1ter the Soviet atardc energy program have bad 

tecl:mical experience within the program itaelt. 

Tbe actual 1ite1 vbere ti11iooable mterial1 and nuclear veapon1 are 

mnutactured. mu1t remain unlmovn until the Soviet leaden deign to tell 

the "0rl4 ot their location. Meapr intonation 11 an.ilable, bowTer, 

on eoae ot the in1ta) )a~iou vbich haft deTelope4 the technique• and 

in1trumentation tor the aecret aanutacturing 11 tea. Almo1t every bSgher 

technical in1titution, vbich include• the vell•Jmo• one1 IUCb u the 

In1titute ot Pbyeical Probleu, the !Atbed.ev Pby1ic1 Inatitute, the 

Kurnakov In1titute of General and Inorganic Cbem11t17, the ~ningrad. 

Pb71ical•~ctmic&l Inetitute, the Ukrainian Phyeical-Tecbnical In1titute, 

and particularly the llldium In1titute, have contributed to the atomic 

ene1"17 prograa according to their particular talent,. It, •• alao 

nece1aary to aet up aeveral highly 1pecialized nev in1titutio111 to 

attack the atomic energy probla &Iii tbei r primary and 10le responsibility. 

Some O t the N vill be 4e acri bed• 

The major re~earcb group is that headed by Igor Vasilyevich 

Kurcbatov, and at the end ot the ,er it •• simply designated by the 

name ot IAboratory No. 2 ot the Academy ot Sciences. (l 7) On Kurchatov• a 

1tatt at that time \lll!re 1ucb well-know nuea a1 s. I,. Sobolev, M. s. 
1'ozodaev, 1. K. Kiko in and o. R. Fl.erov. IO.lrcbato~·• 1 Laboratory appear, 
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to have work d on practically every aspect of the Soviet atomic energy 

program. At an indeterminate date, approximately vhen the Soviets achieved 

their first atort~c explosion, the title of Kurchatov•a laboratory "'88 

changed to the laboratory for Measuring Instruments (abbreviated LIP), (lS) 

vhich is obviously a cover name con¥ y1ng no meaning at all, 1"t the 

trend tow.rd revealing the laboratory' a true t\mction continu d, and in 

the period after Stalin's death the name w.s changed again to the M::>acov 

Physical Institute. In official parlance "institute" usually implle1 

broader responsibilities than "laboratory" 10 tbat this change indicate■ 

a nev importance for ICUrcbatov• 1 Institute. Finally, following the 

demise or Zaven)"l81n, JCurcbatov•s Institute we given ite po\ler appellation, 

The Institute of Atomie Energy (JAE). (l9) 

wcated in the vestem 1uwrb1 of Mo1cov, (20) the Institute of Atomic 

Energy 11 almost a eelt•autticient 1cientitic CODIIIWlity, bartng comfortable 

apartment accoDIDOdation1 tor it1 1taff member,. (2l) It 11 divided into 

a number ot specialized laboratorie1, including the much publicized 

Tbermonuc ear lAboratoey of IA!v Andreerlch Artzimovich:, 

The research equipnent at IAE con1i1t1 ot a 1. 5 meter-diameter 

cyclotron (completed in 1946), <22> electromagnetic ieotope eepan-•.or1, 

and radioactivity "bot lab" tacilitiea. Aleo on the 1ite are the important 

15 to 20-megavatt Reactor for Physical and 'recbnical Research (Rn) <2,> 
and the 3-mega"WBtt shielding reactor< 24) vbich are being used for design 

studies on the large-scale atomic pover pl.ante. On November 23, 1957, a 

"svimming pool" type ot reactor ( coded "IRT") came into operation at IA!. 

Sim.ilar to a nu:nber ot res.ct.or■ 1n tbe west, mr operate, at about 2 

megawatts and became the prototype tor versatile reeea:-cb reactor• to be 
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built at other inetitutea.(25) 

IAE collaborate, vi th the other atanic energy inatitutes and 

laboratorie1. one ot thl moat ilnportant joint 1tfort1 tor the Soviet 

peaceful power progr1111 v • a joint enterpriae b7 JCurchatO"f ot lAE vi th 

Anatol¥ Petronch AJ.ekaandroT, ( 26 ) Director ot the Inatitute ot P!:vaical 

Problaa during the tiM vhan lapi t1a vu under arreat. Kurchato'Y and 

ilek1andrO'Y are credited with the developnent, in the USSR, ot tbe water­

cooled atanic power reactor (Ml. Thie type ot reactor tonne the main 

ba1i1 ot the USSR and US (1ndepend6nti, develos:ed) peaceful power program,. 

Nov that the D1rector1hip ot hie Inatitute has been restored to Xapitsa, 

(27) 
Alek1andrO'Y baa becane the Rector ot Leningrad Stat, UniYeraity, and 11 

conc,med vith the construction or a large atomic pov r plant to be built 

near Leningrad and with the naTal propulsion \.1\1.ts he repcrted o at the 

Oene•• Conterence ot 1956. 

Another laboratory e1tablished ! or special purposea vae A. I . 

Al1khanoY'1 Thennotechnical Laboratory (aouth Moscow),( 28 ) vhich appears 

to haYe had ta1k1 ot • nature intem1d11te to that or Kurchatov'e Institute, 

vhich vaa mai.nly atanic energ engineering, and the Dubna Institute which 

worked alaoet entirely- on pure reaearch. The vord, •themotechnical," 

baa a alight relationahip to the aajor problema ot ilikhano-Y'a Institute 

vbich initial}¥ vere directed toward the dev lopnent or reactors hartng 

h1gh.J.y thermalized neutron spectra, i.e., ■oderated by heavy water and 

ton.rd thenuil1ed neutron reae~ch.C 29) It should be emphasized, however, 

that this vaa n t the eole function ot the Thennotechnical Labora t.ory . 

!xtenai•e cosmic r1.7 field work has be n sponsored in the pest by the 

Laboratory, although much ot this vorlc haa been trana!erred to other 

,. 

, 
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institutes after mo cializ d q 1 nt relating to the a ic n r y 

program became available. In addition to t he neut n s ct ocopy quip• 

ment, a heavy-water mod rated res arch reactor has en in o ration since 

April 1949. (.30) Initially o rated at a l vel of 500 kilowtts, it has 

recently been reconstructed to operate at 2 me watts. Thi e reactor 

served as a prototype for the research reactors iven to China and 

Y oslavia. There is also a small cyclotron (magnet diamete r ot about 

40 inches) on the premises. (:~l) 

As a model for bis gigantic 50-Bev nuclear accelerator ( see "Attack 

on the Future"), V. v. Valadimirsky is building at the Thermo cbnical 

laboratory a 6 to 7-Bev "strong-focusin " synchropbasotron (a st 

iJllpressiv ener y for a model), vhich should be fully operative about 
196<>. (32) 

During th \18.r th re existed , e r t control of Vannikov' a 

Ministry of Munitions and t herefo re under the control ot Beria, a secret 

training institute called t scov Mechanical Institute (t-4MI) ( 33) vhich 

specialized 1n training students in he technical arts vhicb are a.n 

adjunct to modem wrfare. After t wr atomic n r y we incl ded 1n 

the cirriculum ot the t-k>scov Mechanical Institute, and many of the 

prominent scientist from KUrche.tov' a and Alikhe.nov' a ta· ratoriea and 

from other institutes became professors at t-4MI. ( }4 ) or course, training 

in nucl ar physics continu d a t all of th ubli c institutions sch e 

t-t>scov State Univ rsi ty, but 1 t was not t h p cializ d, directed sort 

of training that ws iven at ?-tiI. At a s t un 11 1949 I inc l d 

1n ita cirr1cula such subj eta as "Construction of 

no logy &nd Provision ot Muni tione," and " c lo 

1 tions," " ecb­

P vision or 



RM-216} 
4-25-58 
- 8 -

Rocket Armaments." ( 35 ) There is no published 1ntonnat1on art.er 1949 

vhicb indicates that subjects auch Ill rocket tectmology are atill taught 

at that Inati tute, and 1 t 11 posaible that they ■till are. It can be 

reported, howv r, that atomic energy activities have continued to expand. 

And 1n addition to it1 training runctions, a large amount ot essential 

atomic en rgy research hae been done at tbe Inat itute. Arte r 1953 w n 

10 many aecret in1titute1 were changing one cryptic title to another, the 

fil(l became knovn a1 tbe t-t>acov Engineering Phy1ic1 Institute (MIFI), •('6) 

and much ot the le11 "sensitive" atomic energy vt>rk vhich 11 being per• 

tormed at MIFI today ia uncl&seitied and available in the open literature. 

A recent education bandbook( 37) lists ae the MIFI epec1alt1ea tbe 

tollov1ng aubjecta~ (1) 'l'beoretical and Experimental Pbysice; (2) 

Phy 1co-Energet1csj (3) in r PbysicsJ and (4) Mathematical 

Computing Equi nt. Soviet authorities still are not completely candid 

on t 1\mction of the Moscov ineer Physics Institute, obvious as 

1 t ht be from the sci ntific 11 tern t , and pro spec ti ve tudents must 

ha e apecial information to a ply. A high-ranking administrator of the 

USSR Academy of Sciences has claimed that MIF and the t,eseachusetts 

Illatitute or ~chnology are comparable institutions. (,S) Thi■ is an 

1mpres1ive comparison tor a acoool ao young. 

)bacov State tJnive sity and ~ni.ncrad State University are the larger 

higher educational centers and are well equip d to train nucl ar sci n­

tiata and technicians. 

At MJacov State university, the la at ducational establiement 

1n the u , research reactor using nriched uranium vi th ordinary 

\llter as ra r and coolant ( te d e. "svimming pool" reactor) serve, 

• Main of 1c t 21 Ki Ulit , 1 b oc e northeast of th Kremlin . 



s a p to or s r ch c r s ch in vid d to s - v 1 

of th tions . ( ) 

Fo r n 1 whi ch r of nucl r res ar ch trainin 

institu a, av rsatil h h r res arch reactor of th vater-modera d 

type has n provid d . The actor (cod d VVR-M) is ca ble of p ucing 

radioieotopes of high specific activity and vill be used for a vide rang 

or reactor and irradiation studies. (25 ) 

Add.itionall,y, many ot the regional in1titute1 are receiving nuclear 

equipnent. For example, tbe nev Ineti tute ot Pey1ic1 on the outekirte 

ot K1ev( 2l) is one of w.-. :-,_n ters vbich 11 being provided v1 th amall 

cyclotrons ('Which seem to have become ,tock items), experimental nuclear 

reactors, and radioisotope laboratories. (4o) Twenty kilometers north-

east of 'laeb.kent, at Kibrai, the Uz k Academy ot Sciences has established 

an Institute of clear Physics ( 4i ) having several special laboratories, 

and a reac r is being provided. Nuclear facilities, including a research 

reactor, have bee 

1n the Urala.( 42 ) 

installed for the ineti tu te a ot the City of Sverdlovsk 

These are only a rev or the nucl ar res arch and 

training centers vi thin the vast research co lex of the USSR Academy 

or Sciences. 
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THE 

Du.ring World War II, three substantial "ato ic citi s," Hanford, 

Oak Ridge , and Loe Alamos, were created 1n the United States as secre t 

c n re for d v lo nt and manuf cture or the atom bomb. iately 

afte r the first at.omic bomb s dropped on Hiroshima, the xis nee of 

the three ci tieo became know, and t'WO or three smaller centers of 

weapons activity which have since been established~ Euro are also 

know the rest or the "10rld. Similar coJIIJlW'lities, "the Ato rads," 

vbich have been established 1n the Soviet Union tor the develo nt and 

production of bomb materials have remined s cret. Conse qu ntly, it is 

not possible to describe their number, location, or function. But several 

atomic coirmJUnities for research of a less secret nature have been, or are 

about to be established 1n the USSR, and a fair amount ot information is 

available for their description. 

One of th intents or the Soviet security system 1n agreeing to 

relinquish information on eo ot the advanced research institutes is 

t.o give an impression that the existence ot all of the Russian "ato ic 

cities" is being released. There baa never en even the vaguest ot 

public reference s 1n the R'...issian press to the b e scientific and 

industrial co l :xes vhicli m st be in existence to mve rmitted the 

vi t Union to develop and ufi c tu.re its a mic and hydro n ba be. 

Th mos t p blic1z d Russian a tomic installation 11 located at the 

newly• • d site of Dubna , north of Moscow, v re t~ , cow•Vo a Canal 

meets t Vo a Riv r. The history or 1 t stablis nt 11 aa follows. 

In arly 19 a ssian physicist, Mikhail o. she ryo.kov, ws 

1n the United States as a Sovie t repree nta ive in th disa nt 
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diacuasions. Folio h1e t m from the cific v re vita ss d 

the Bikini bomb ate, Meahcberyakov visited t Cyclotron Laboratory 

of the Univerai ty of California e.t Berk.el y. ( 3) The ace 1 rator wrk 

being cooducted at Berke1 y a ems to have impress d shcherye.kov, and 

evidently tbi1 \88 instrumental 1n a decision to ild a similar macbin , 

but or greater pover, in the USSR. Tbe site select d w.s that of the 

-ril.l&ge ot Ivankovo, ( 44 ) north of Moscov, and construction w.s started 

1D 1947 on the cyclotron vhich 11 d.escribed bel.ov in tbe section, "Attack 

on the Future." Subs quently, the site name "8S c 

Volga, and later {about 1956) to Dubna. 

ed to Bolshaya 

Probably this changt: ot name ve.a coincidental vith the decis1.on to 

eatabl1sh the Dubna site aa tbe East.em Institute for Nuclear Research (45 ) 

to be atatfed by Soviet personnel and acientiata of eleven bloc countries. 

~1ng March 1956 a meeting \BS held tovarcis the establiehm nt of this 

institute. ( 46 ) Evidently, the term "r.astem" was not acceptable to one 

or more of the delegate nations, and the title of the center emerged at 

that Nllion aeveral days later as th Joint Institute of clear a areh. 

The agreement e1tabli1h1ng( 47> the Institute provides that the laboratory 

vbich contained sbcheryakov' a gi antic -t, v ace lerator, previously 

knovn as the Institute or uc1 ar Pro lems of the U R, slx>uld be re­

legated to the atatua or the laboratory of cl ear Problems ot the Joint 

In1ti tute or Nuclear Research. Similarly, be name of the adjac nt 

Electro-Physical Inati tute or Vlad1Jn1r V s1 r ve.a to be c..-."'f'l>"'d to t 

ll1gh F.nergy Physics laboratory, and the 10- v ace lerator w.s transf rred 

to Joint Institute use. EvidenUy, t t\lO la ace leratore re the 

only mjor piece, or equi nt at t ei . rticl a or 
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s Vi.th 

an e rimen l nuclear re ctor havin bi h in nsi ty neut n ams; 

(c ) a cyclot n for o.cc lerating multi -char d i ons of hi b a ic ht 

vi th 11 ( this cyclotron to be incorpora d as part of La ratory 

of Nuclear Problems); (d ) othe r unspecified laboratories and inetallation1. 

Professor Dmi try Ivanvvich Blokhinteev, vho is credited vi th the direction 

of the construction of t e first Soviet atomic po\ler station, has been 

n ed Di ctor of th Joint Institute . 

With the es blis t of the Joint Institute , Meshcheryakov 

linquiehe his st as irector( ) of the d ct Institute of Nuclear 

f Pi v leme , d a fo e r de y director of that Institute , V. p. Dzhe1 pov, 

• 

took ove r as !rector of the I.a ra ry of cl r 
( ) 

M shcheryo. v continu d to work as a r of zhel v's u . 

Obviously, there is 11 tle eta ility in the l ade rehlp of the Laboratory 

of clear Probl a, for 1n c m r Bruno Pontecorvo , vho had defected 

from Br itian in Septe be r 1950, replaced Dzhelepov as Di rector. (5o) 

Pontecorvo has be n worki at tre Dubna site eve r since hie d fection , 

and has blis so credi ta l xpe r ntal r in vi t Jou.male. 

He is nov a vie t citiz n. 

cksl r contin d a t Director of he n v Hi EDe y sics 

La ratory. (5l) , Direc r of t La ra ry of o tic 1 sics 

iS k mician . . gol v, vho bas rec ly se rld-vide 

interest 111 hie nev theory of h no Vbich o c r a 

to a solute z ro . irec r o La n ysice is 
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I.lya N. Frank, a corresponding m r of t he U R Ac my of Sci nc s 

and a 1958 Nobel Prize vinner. lt is 1n hi s labors ry t t a n v t ype 

or pulsed reac~,r "88 to be built. Tbe reac tor \IOu.ld o ra for 

extremely abort periods at a time (or t he ord r of 15 mi i onthe of a 

1econd), but du.ring tbe.t time "0u.ld emit n utrons at an e c ".. lly 

1.mpreaaive rate. A tunnel six-tenths ot a mile long \IOu.ld be us .d for 

experiJDent!ltion vitb the pul1ed neutrons from the.t apparatus, but there 

bl.1 been aome ditticulty connected vitb tbe construction ot th11 reactor 

and, •• ot the 1U11Der ot 1957, the Director or the Joint Institute, 

Blokh1nt1ev, 1tated that the reactor •a still 1n an idea et.age, that 

it did not 1eea at &l.l proll111ng, and probably nothing 1i10u.l.d be done 

vitb it.( 52) 

On llovember 21, 1957, the Scientific Council ot the Joint Inst! tute 

reconmended thnt a Nuclear Reaction• Laboratory be eet up, and Giorgi 

1'1.erov vb:> has p1oneered 1n fission re earch wa elected Director ot 

that laboratory. Tbel"f! 1a mucb evidence that the Joint Inst! tute be.a 

been atructed vith many organ1r.at1on.al difficulties. It 1a true that 

thl 1n1tallation po1ee1ae1 t"0 gigantic accelerators, tbe larger or vbicb 

bt.d operating ditticultiea. Tbe equipment vhicb eervices the smaller 

accelerator 11 1mpreae1ve. fbvev r, this ae ms to be about all tmt the 

Inat.itu ms, and 1n the abs ce ot ev n a 

reactor, 1 t cannot pretend to be a ll round d 

r ntal nucl ar 

i c re s rch c r 

to serve t he n e a of the 1 t c. 

Altho h the articles of incorpo 1on p vi d ha t Ins t1t 

otticere be elected by ma jor1 ty te, t he vi to rent l y do not 

place any truat 1n the situation vhere sa ll1 sci nti et \IOuld be 

I 
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a. direc tor of one of the laboratories, and apparently the other members 
are forced to accept thi.s situation . Ai:; far as the non-privileced mem­

be r s are concerned, Dubna may simply represent a drain on their scientific 
resources , talents, and the limited u.mow1t of funds wbich they can afford 
to expend for scientific research. Thio rnay be precise~ly what the Soviets 
have in mind . 

The actual costs of the Inoti tute v:1.11 be apportioned a.a 1'ollows. 
The USSR will contribute 47. 25 per cent; Communist China 20 per cent J 
East Germany and Poland 6., 75 per cent each; Rumania and Czechosl ovakia, 
5. 75 per cent ea.ch;· Hungary, l~ pe r cent; Bulgaria, 3.6 per cent; A1ba.n1a , 
North Kore11, and Mongolia w:111 each contribute a token sum of .05 per 
cent. North Vietnam, which is represented on the Scientific Council of 
the Institute , apparently does not con.tribute anything , Tbua , the USSR 
ie obtaining ouppor t for over 50 per cent of 1ts Dubna expezisea gratis. 
The European. Organization fo r Nuclear He search (CERN ), which t he Joint 
Inst itute striv1?e t.o imitate , has a. similar scale of contri butions for 
its western. European members , but the situation is such at C'ERN that 
no s ingle nation benefits abnormall y in rer1pec't to the other members , 

Overall, the Joint Institute for Nuclear Research probably rep.resents 
a bonus for the Soviet Union . The Soviet a.eem.o to be vlllin.g to risk the 
poaoi bil ity t ha t the effectiveness of the Dubna work wi.11 'i::e sharply 
reduced by the organizational squabbles which f!Lre bound to occ\,1r, by t he 
po l itical instahi li ties , and the transi.ent nature of the \IOrkers there . 
The Sovie t can cru.inc E~ thi.s because i t ia setting up a complex network of 
similar c ities to, vhich the satellite nat ions will be den ied the privilec;c 
of making thei r contributions . 



RM- 216 
4-25 -58 
- 16 -

On ci y vhich fre nt ~ renc has n mad is, of cours , 

o nine , v ich is the si of t 5 , 000 kilo tt ato c r station 

vb1 ch hae n o rating since the sumner of 1954 . Since that time 

Ob insk a beco an expanding c l x of n c1 r laboratories of 

1 c aein importanc to the U SR p ram . Too sc ntif c co 1ex vhich 

has res is nov know as t Institute of Physics of the Chi f 

Di ct.orate for the Utilization of Atomic Energy of the Council of 

M1ni1ter1 (Olavatom). A number ot experimental nuclear reactors has 

11nce been constructed at thia Institute, among them being a beryllium 

moderated reactor and four or five plutonium-fueled ta1t reactors. An 

experimental mobile 2,000 kilowatt atomic power station 11 e.lso being 

teated at thia site. Certainly, the associated experimental a paratus, 

che cal and metallur ical facilities re ired to support th long- range 

be extensive, and so the nev city of Obninsk mus t be considered a ma or 

atomic center 1n the U R. 

In viev ot the extreme difficulty in obtaining information on tbe 

nuclear reeearcb and developnent organizations vhicb vere eatablisood 

1n the Stalin period, it 11 a somewhat Dk>re pleasant task to be able to 

record. tbe plane t or an ialllenae nev 1cient11 c center 1n vhicb atomic 

ener vill play the dominant role. At rioua times 1n t he past n roua 

1c1ent1tic 1nat1tute1 have been eatabliabed under the aegis ot the Academy 

of Sc ience, of the USSR 1n the vast Siberian region. Ineti t tea exist 

1n Irkutsk, Yakutsk, and more recently, a Physics Institute w.1 established 

1n the City ot Krasnoyarsk. 
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On y 18, 1957, Co cil of nis rs o th U SR solv to 

establish a Si rian ction of my of Sci nc a oft u Ran , 

oi ific tly, to const. C sci ci y on th 

of 0 ' i v r so th of ovooibirs . (5 ) It is vi n 

bli s lans d , om tre s of h in ividu ls SBOC d th 

this n v city tnat this co ity vill v n y sent h erea et 

r ld. In d, 1 t vill and most diverei i sci nt ic coll ctive in : 

be uniqu , for it is seible to e a similar inst llation of s ller 

size. The main tasks of the stern "atomic cities" are all subordinated 

to re se rch 1 tre fi ld of nucl a r ysics and lated subj eta . In 

the US R trere are also cities 11k and the secret manufacturing 

The ew Siberian scientific sites similar to Oak R 

cen r vill 

vill includ 

vide not only a Jor n clear research installation, but 

rto.n institu s of o r sci nces s well vhich vill, 

to t ates , also use n cle r techni ues 1n their 

res a rch. 

Initial const ction 1 958 at ~he 00- bec re (approxi-

mately 4-1/ eq re lea ) si vith a 1958 et of 290 million rublea( 54 ) 

vb1ch correspo de hly to 50 illion. C1 rly, this is an ambitious 

pro ct . During 1958 f i rs riori y a iven to t e e tablia nt ot 

t c institu s at 1 . 
cl o. r sics Ins i ute (so t 8 8 ly referre to as the 

Physics Inetit ) v1 a ch of tov ' s Institute of Atomic 

E . r in Moacov an vill hav as 1 8 i C r Ar z vich' s ro g , 

o. J. r. A core of Bi y y ists, nly ung, vill 

form t P• r ' s in in 8 8 in the fi 1d of 
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controlled the rmonuclear enerr,y problems, and it i s the atated task of 

his ne'w Jnsti t ute to work upon that probl • It will also work on nuclear 

accelerators using new principles , and undoubtedly Budker'e unorthodo,c 

ideas along these lines will be tested at the Siberian Institute (s.ee 

"Attack on t he Future") . The two other tnsti.tutea which had first priority 

during 1958 are Academician Mikhail A. Laverentyev'e Hydrodynami cs Institute 

which, among its other probl..,e1; ,, is charged with investigating undergr ound 

explosions, a subject which is of vital importance to the testing of 

atomic bombs and toward using nuclear explosions for construction purposes . 

The third ineti.tute is that of ology and Geophysics which will investi­

gate 1trategic mineral deposits 1n Siberia. Ten other i.nsti t.utea will be 

constructed at the site, two of them almost entirely concerned w1 th atanic 

energy. They are the Thennophysics Institute of the Inorganic ChE111istry 

Institute . The .fonner Institute wilt be directed by Doctor of Techn.ical 

Sciences, I . I . Novikov, who is a member of the staff of the Moscow 

Engineering Ph)rsics Inatitute, <55 > a maj or atomic energy technical training 

center in the USSR. Novtkov is also the Chief Editor of the major atanic 

(56) 
ene.rgy journal , ATOMNAYA ENERGI1A . His Ineti tute is specifical ly 

charged with the problems of develop.ing the utilization of atomi.c energy 

f or power purposes. A branch of the Kurnakov Institute of General and 

Inorganic Chemistry in Moscow, the Institute of Inorganic Chemistry will 

be charged with the investigation o.r chemical problems involved in the 

u:tU.ization ot atmic ene gy . Because of this emphasis on nuclear energy 

and the charge to "conduct bold experimen t s in .ri•i ,omic phsyice,"(57) it 

ia evid nt that , if the work of these institutes i a to be effectiv, 

nuclear r actors end powerful eccelerators will be built at the Siberian 

Center. 

t 
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There a.re eight other i rstitutea . The Institute of Mathemat1ce 

and Computing Center v:111 be directed bys. t. Sobolev, a former associate 

of Kurchatov . Ite taek. v:111 be the development of computing machines &Dd 

techniques and to provide computat ional e.esistance , including the solution 

of complex numerical problem.a invol ved 1n atomic energy . The Institute of 

Kinetics e.nd Combustio.n Engineering will \!'Ork on problems involving very 

high pressures and extremely hi.gh temperatu.rea. The institute of Auto ­

mati on and Electrometrice will d.evelop ne w- metood.a of measurement. The 

Institute of Theoretical and Applied Mechanicu is charged with t'W'O ma.1or 

tasks , machine technology e.nd aerodynamics. The Instit ute of Economics 

end Statistics vill perform tasks 1n connection vi th economic problems of 

Siber ia, and W'ill work in conjunction vith Sobolev ' s Institute on comput­

ing techniques . An lnsti tute of High Tens ion Technology is to be 1-! Btab­

lished, but its functions have not been epec i.fied , The remaining t :wo 

1net1tutes will attack bi.ological problems. They are the Institute of 

Cytology and Genetics, and the Institute of Experimental Biology and 

Medicine . 

It i e specified that all of ·t hese Institutes u.se isotopic research 

n:ietoods \lherever applicable . Thie city, as yet unnamed, near Novosibirsk, 

is the forerunner of' e.imilar bases (but probably Vith lees of a. nuclear 

slant ) to be established else .rhere . For example , in the period 1958-1)65, 

a nev sc ientific city ie to be eata.bliah d near Irkutsk . (5B) Later , cities 

near Krasnoyars.k and Vladivostok are being planned . 

In 1956,. plans 1«ere reveal ed to constroct a new city called "Akndemgrad" 

( fo r 11
Ci ty of the Academy of Sci ences ''), "on the pictu.reaque high bank.a or 

t he Oka not far t:rom Se rpuk.oov and 125 kilometers from Moscov . n( S9) Thi a 
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description woul d place the city somewhat south of Serpu.khov , at about 

Aleksi.n . He re would also be a comple x of inatallati.ona in "1hich radio­

active isotope labon:.toriee ~uld be built, toough no 1.natitute devoted 

specif1ca11y to nuclear research has been mentioned . Eventually, 10 ,000 

people would be 11 ving in Akadcmgrod . 

Near .Al.ma -Ata. there vill be constructed by 1960, a small, 14o-m1llion­

ruble (a..pproximately ~25 million ) installation for nuclear physics research, 

It will be under the control or the hazakhetan Academy of Sciences. As is 

the case in the other ec.ient1.f'ic cities, workers vill be housed on the 

aite which Yill be approximately two square miles in aree.. Servicing tbe 15 

ameJ.J. laoorator.ies ot the Institute vill be a nuclear research reactor 

and a cyclotron. (6o) 

Thus, eventually t .he USSR vill 11 terally be peppered vi th unique 

scientific communities, a phenomenon vhicb almost constitutes a new 

social concept. Fk>wever, the philosophy ie not far different from that 

wb.ich baa caused the Soviet Union in the past to establish other types 

of collectivee--industrie.l e.nd. e.sricultural , The stat ed function of' 

each of the acien.ti.tic cities i .s to -work. on regional problems , aa it is 

the stated function of., say, an ag·ricultura.l collective. But tbe given 

tasks or the nuclear installations in the lfovosibir ak scientifi c city 

and in the 0th rs transcend any regional problems and be lie the simple 

exple.na;ti ,on that the citieo a.re collectives concentrating on regional 

problems . 

Cl arly, the re a.re other reasr.ms underlying the establtshment of 

tbe new cit i es . Right a fte r t he wr, for reasons of convenient contac t, 

of obtaining required instrumento..tion e.nd technical equipment 1.mmedi.o.tely, 
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it \las nece oaa ry to carry out the bulk of a tomic ene re y development 'wtlrk 

in the e.reaa of 1.n1t1al la rge concentration of scient i fic and i ndustria l 

resources, .ma.inly in Moscow and Leningrad . It we alBo nece ssary to traia 

vas t numbers of yoW1g techn1cia.na and ec ient i at s at l ocales \l'here qualified 

instructors and equipment were available. F'or an entire decade the nevly 

train.ed ocientiate and newly constructed research equi pment 'l.i.'lere 1.ncrea.s ­

ingly concentrated at a fev locations . The net effect of this ie that 

t he Moscow area , particularly, is bursting at its seam.a with scientific 

laborator ies , scientists , and technicians . Thus , there ie the problem 

or actual a.ccommodo.tion in Moscov. Also , the scientists a.re reluctant 

to forego the wnenitiee of & large city and are not eager to staff 

industr ial complexes 'Which have spru:.g up throughout the USSR. Of course , 

this s ituation i s also true in many of the non-nuclear sciences and tech­

nol ogi.ea. 

Moreover , the concentrat i on of huge scientific technical forces 1n 

a fev cities is a strategically vulnerable situation for, if Moscov, 

1'.?ningrad, and l'Onrkov were to be destroyed today , the re 1a no question 

t hat t he bu.lk of Russia ' s scientific resources wuld be viped out , and 

t he road towrd recovery of scientific and technical aelf- suffic 1ency 

iwou.ld be very long . 

Will t he collective nature of the nev cities stifle tbe scientific 

talents vithi.n them, or will the l ong-range effect be beneficial to the 

Soviet Union? Here is an entirely nev patt .em which the West cannot 

1.gnore . 
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Although tvo :.,.nd one - half year s \.,IT;;!re req ired from the time the 

Soviets completed their first nuclear reactor to the explosion of the 

atomic weapon which wa o.nnounced by President Truman on September 23, 

191~9 , (6l ) the Sov.:.ets officially chose to date the ir pas.session of t he 

atomic bomb from November 19lJ7, which, as sh::rwn in "The Sovi et Union and 
... 

t he Atom: The Secret Phase 11 is t he date by vhich they felt t hey could 

proceed confidently. 'rhi s claim is illustrative of the retrospective e.nd 

quantitative projecti.ons which rave been ch.9.racte ristic of many of the 

Soviet claims to a:nns superiority . Sovie t discloeur ~ philosophy seems to 

consider that once a certain que.11 t.ative ,stage is reached, that is , when 

it is know hov to proceed and a .reapon io effect1.vely und.er production, 

then this automatically implie s possession r,f the 'weapon . Consistent 

W'ith this philosophy, an announcement of a -weapon capabil1 ty aleo usually 

falsely impliea that the Soviet stockpile of that 'Weapon is bound.less , 

or at l east sufficient. It .is peculis..r how -western reaction bolsters 

the operation of au.ch a crude propaganda device . For it eeemo that Gome 

-..reetern ob,servers may be prone to express skepticism of a particular Sovi.et 

development , but once it has been developed, the same observers auto­

matically assume the validity of anyt hing else rumored or stated about 

that weapon. 

Regarding the atomic ,explosion whic h occurred on Auguat 29, 1949, 

one can take the interval of t'WO years and several months which occurred 

* Kramish , Arnold , The Sovi et Union and t he Atom: 'l'he "Secret" Phase, The RAN.D Corporation, Research Memorandum PJ:.1 -1896, 11 April 195 7. 
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from the time of' the operation of the fi.ret Soviet reactor and compare 

i t with the t\JO and one-half- yea r interval between the 01,cration of the 

fir,at nuclear r eactor nt Chica.go on December 2, 191,.,2 , and the detonation 

o f the f i rst atomic bomb on July 16, 191~5 . Perha.po tbe proper infc,rence 

ia that the Soviet development rate wo a.pprox.tmately the same a ,s that 

of t he United States in the early Gto.geo of its atomi.c procrrun. Howeve r, 

it hao en show that the f irst Soviet reactor more nearly correaponcled 

to t.he Hanford test reactor vhich came into operation l;;:i t he United States 
1n /\1>ril, 194J~ . On ,a et r ictly comparative be.sis , the Soviet Union should 
have teated 1 ts first bomb in the :rall of 19481 It is therefore possible 
thnt the early Sovi e t program was retarded and. exper ienced difficulties 
of an unkno,wn nature betw.en the spring of 191,7 and the fall of 19Ii9 . 

Tbis delay, coupled with a similar oile 1.n bringing t eir first test 

reactor into operation indicates that up to 1949, at least , the Sovie t 
developmental rote a elo·wer than that of the u.s., but not as elov as 
many prognostication.e at that time suggested . 

The re ie, of course , an alternati ve explanat ion to cons i der , and 

thi s relates to the posei.bili ty t hat the bomb anr1ounced by President 

Truman was not t he fi r st atomic bomb detonated in t he USSR . 'llle u. s. 
f'orei.gn teat detect1.on system was i nitiated only "in sufficient t ime to 
detect a Sovi,et nuclear explosion vhich occurred on the 29th of August 
1949. u(G2

) The initial Soviet re ct ion to the President ' B ar..nouncement 

we qui te flu.otered , and for a. numbe r of days they we .re completely un­

p:repa.rcd to exploit the ir achievement sensibly. It is quite conccivnble 

that if a bomb or bombs had been detonated earlie r , and they had not been 
detected by the United States , then they uld not hav1e been announcecl by 

f 
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the ::':i0v kL Union . Tr t.bc nbi~encc of othe r lnfonnnt.ion , ho-.rev r, th<' 1919 

detonation must be reou'<lcd , nt lcnot , us tbe fi r st successful Soviet 

nuclear explos i on. 

Indeed , most of the statemen ts about the Soviet test program have 

come from the U, s. Atomic Energy Commission . A fev of the A£C announce ­

ments have been confinncd, bu t the Soviet Union evidently prefe r s to 

r emain si1ent on the major ity of them, It is eaoentially from the 

official statements of the u. S, AEC and of the Sov1et Government that ·'\ile 

must i n.fe r t he probable nature of the Soviet nuclear -weapons development 

to date , fo r no other infonnation is available . The policy of the AEC is 

not to announce every Soviet atomic test; sometimes the AEC announcements 

only indicate that a series of tests baa been held . 'fu the spri.ng of 195.8 

t he u. s . AEC announced 39 Soviet t este or series of tests. Only a hand ­

ful of Soviet test announcements has co e initia.ll,y from the Soviet 

Government . No Soviet te s t se ries, as suc h, hae ever been announced in 

advance of 1 ts occurrence . Thus , the total number of Soviet atomic teste 

1a in excess of 50, ( 63) and can be compared to the total ( to Ap:r11 1958) 

well ove r 100 tests conducted by the United States . Howeve r, these t ote.lo 

are no t especia.11.y meaningful in makine a comparison of the nuclea r 

position o.f the USSR vi s -a -vis the US , Some of th.e announcements vh1c h 

gave special infonna.tion vill be examined . 

A pe r iod of two years po.ssed before another Soviet test w:ae held., 

Stalin confi nned the October 1951 test and commented that "tests of 

a tomic- bombs of diff,er ent calibe r s will be conducted in the future as 

ll " ( 6lJ ) 
we • Ope ration Rmge r "Which consisted of fi.ve· tests and a directed 

tow.rd the developmen t of tac t icnl \lea.pons had been conclucted the earlier 
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part of the year in ~eve.de. , and a number of tests relating to the nno -· 
nuc lea.r ,dev· lopment ha4 been conducted i.n Apri.l and May at Eni wtok. The 
e.nnoun.cement of a Sovie t t ,est on October 2?. , 1951, correapc,nded 'W'i th 
the start of a nev US test series 1n Nevada. Another t wo yea.re passed 
without any Soviet tests . 111.en,. on August 8, 1953, Malenkov boasted 
before t he Supreme Soviet t hat, "The lJSA has long since lost the monopoly 
in the matter of the production of atomic bombs. . • Toe government deems 
it necessary to :report to the Supreme Soviet that +,-Je US has no monopoly 
1n the production of the hydrogen bomb either, 11 (G5) Th.is announcement 
vaa met Vith con.siderable skepticism in the west unt.11 the Soviets four 
days late r detonat,ed a nuclear device vhich involved both fission and 
tbermonu.clear reactions . TASS confi.nned the US announcement Vith the 
folloving statement: 

One of a variety of h;ydr cgen bombs vn.s t.1x:ploded for experimental purposes 1.n the Sovie Union Vi thin the pa.st fev days . Because a po -r ful thermonuclear re­e.ctio.n vas created 1.n the hydrogen bomb, the explosion w.s of great strength. The tests shoved that the power o.f t he hyd.r ogen bomb is many t imes greater t han the power of the atom. bomb . It is known Umt the Soviet Union has had. the atomi c w apyg
6

5or several yea.rs and mo conducted suitable t ests . 

Mo.lenkov took no ri.sk. in making hie a.nnoun.cement previ.ous to the 
teat, for inde·ed, all that he claimed w.s that t .be b;ydrogen bomb we 1.n 
product1o,n 1.n. the Soviet Union, and this w.e true . Had the August teat 
not succeeded, it -would not have been detected as an hyd.rogen bomb, t he 
TASS announcement -.:>uld n.ot have claimed 1 t as such, e.nd the 'WOrld 
"Du.ld o,imply have wi ted with uncertainty fo r a Russ i an thennonuclee.r 
tee·t, 

It ie p ba.ble t hat the i r f i r st hydrogen d.evice ws an exceedingly 
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cumbersome affalr- -not a bomb . 1\s the TASS o.nnouncernent indicat,ed , 1 

was an ex:pc r .imental device , and a publication of the US Joint Committee 

II . b. ,,(67) on Atomic Enc .q~y states that tbe de vice we non -de l 1ve ro le . • The 

195},1, Soviet series was not conf inned by the Russ i ans . Beginn!.ng in 

August 1955 an extensive serie s we started , culminated by the t eat of 

a deliverable hydrogen bomb dropped from an aircraft on November 23, 1955 . 

At that t ime Khru r,hchcv was visiting ln Ir.d in , and on September 26 in 

his Bangalore speech, said : 

An announcement has been publiohed today 1.n the papers of 
mnny count r.ies , including some Indian pape rs, that o.n 
atomic explosion has been set off in the Soviet Union . 
I shall not say that there hna not been such a.n explosion . 
It ws e. terrific explosion . Tomorrow our press Vill 
publish an announcement to t his effect . 

Recently, in compliance Vith the plan for r esearch and 
expe r imental wrk in atomic enerey, nev types of atomic 
and thermonuclear ;,ea.pone have been tested in our country, 
These tests have confi rmed completely the corresponding 
sci.entific c.e.lculationa . They have also demo:n.stra ted the 
important new nchicvcmenta of Soviet scientists and 
engineers , 

The latest experimental explosion of an 11 H11 -bomb bas been 
the most powerful yet 3taged , Using a relatively small 
quantity of fissionable me:te r 1al, our scientists a,nd 
engineers have managed to produce an explosion equal(~) 
tha.t of a.everal megatons of conventional explosives, 

The next day 1 s TASS announcemen t repeated muc h of ilhat Khrushchev 

sai.d and noted in addition that 11 the explo.aion ws set off at a high 

alti.tude i.n order to prevent rad.ionctive effects ... (69) In a speech 

before the Supreme i:;.;-,vict of Dcccribe r ~!9 , 1955 , Khrushchev recalled the 

November t ,est and declared. '''that its pow-er of many mill i ona of tons o.f 

explosi veo could be substantially increasPd. " { 70 ) 

J\n extensive Soviet test Geriea waa conducted in 1956. Many of theee 

t es ts wre for the purpose of perfecting atomic W!1rhenda for actica.1 
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purposes . Up to Oc t obe r, 195(, , accor ding to a White House s tat ement,. 

app roximately eo pe r cent of t he US t ests had been of fission devices and 

t he rema i nde r thcn:nonuclea r. Examina t i on of t he meage r data ava i lable 

i nd i cate s approxJ.mately the sa.roe ratio f o r t he Sov ie ts. 

Avn i la:,;i le data doe s not pe nni t a cornparlaon o f the US and Sovie t 

thennonuclear t echnologies or a description of whether or not the US 

claims represented a more sophisticated or advanced. approach , Although 

the US tested t'-'tl typee of izydro,gen bombs in November 1952 and March 1954, 

the first US H-oomb to be tested in an actual drop from an aircraft was 

det.onated on May 21, 1956. (G7) It should be noted that in both the US 

and USSR programs the.re was considerable lag bet en the achievement of 

con-deliverable and deliverable devices . 

At a. 1951~ presidential press conference the Chairman of the US AEC 

confirmed the initial Soviet lead . Mr, Strauss stated : 

In Augu.st of last year the Russians also tested a wapon 
or device of a yield -well beyond the range of regular 
fission wee.pons and which derived a part of its force 
from the fusion of' light elements , There is good reason 
to believe that they had 'Qeg,J.n vork on this "weapon sub­
stantially before ve did ,\ 7 J.J 

Re troapectively, 1 t must be seen that President Truman ' e decis ion in 

Janua:ry 1950 to proceed vith the construction of the H-bomb did not 

initiate e.n 11H- bomb race . 11 That contest had already begwi. 

Evidently, the Soviets chose to rely on the impression ingra.ined by 

the Jqovember 1955 test, for except for the a.n:nouncem.ent of some tests in 

the aut\.DD.ll or 195,6, t he Sovie ts have confirmed few of the numerous later 

annoW1.cements o f the US AEC , Some of these tests ,were to perfec·t 11 nev 

types of \Jeapons for various a.:nn.a of the servi.ces . .. ( 72 ) The Soviet test 
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program had been condlucte,d at a continuously accelerat ing rate to the 

exten.t where in early 1958 there were a numbe r of instances of t'WO teste 

be ing conducted o·n the same day. Where th.is was so, one of the tests 

vae carr ied out at the Central Asian proving ground (near Semip.e.latinek, (73) 

about 300 miles wst of the Chillese-Mongoli.an border ), and tbe other at 

i t e test ei te above the Aret!cCirele at a location on the Barents Sea( 7l~ ) 

( in the ·. 1cin1ty of Novaya Zemlya I ela.nd ). (?3) Oe:nerally, t he larger 

tests (in t he megaton range ) have been conducted at t he northern site , 

vith t he l ove r yield detonations occurr ing 1.n Central Asi a o.r anot her 

inte rnal ei t,e . 

The emphasis on minimizing fal lout 1.n the Soviet test announcements 

and the physical fa.ct t hat fe.llout f rom t he southern site could likely 

occur on nea.rby communi ties 1.ndicates t .he poss ibi lit y that the Soviet 

test program had been hampered by fallout considerat ions until the 

northern e1 te w .s availabl e. It is not known whether or not Ruseian 

cities have ever exper ienced serious fal lout, but following t he April 1956 

detonations t he Peking radio warned ot high levels of fallout in the area. 

Madam le Teh Chuan, t he Minister of Public &!-a.1th urged the public to nab 

foo,d 1n bo111.ng wter before cooauming it, It is e,xtraordinary that the 

announcements specif1.cally i dentified the fallout as originating from "t.be 

Sovi et Siberian test site. ( '75 ) 

The Pe king situation ws pro ably not unique. The Central Asian 

test site l ies approximat,ely at the 50th paralle l; the shots occurri rlg 

at t hat l ocation have ~en particularly 11 d i.rty1
'
1
' as regard.s fallou t , In 

fact , the greatest amoun of l.ati tudina.l fallout ha.a occurred 1.n e. ban.d 

around the ear th .roughly defined by that area bet~en the 45th and 55 h 
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11 l e, nd virt lly all o f th d positi on of o - liv d fi ssion 
producto in that dis due t eaian st p (76) 

The ace lerat. d test sch dul in 1958 we probably co l d vi h he 
intense Sovi t drive for the abolition of nuc l ar tests. Th.re m ato 
range -.,eapons -were exploded vithin a period of five days, e d six mo 
nuclear W!apona vi t hin a period of nine daya. By the spring of 1958 the 
Soviets had a broad family or nuclear -weapona. Although ve could infer 
from the relative numbers of teats that the number of types of nucl ar 
bombs incorporated in the Soviet stockpile is not as extensive as that in 
the US stockpile, the entirel:, different atrategic position of the USSR 
and the method.a of accomplishing its ultimate aims differ quite sharply 
trom those or the -..eat. It is not reasonable to expect an id ntical 
atomic -..eapon pro ram nor an identical philosophy of utilization. ( TI) 

Until Stalin's death th re we a.n insuffici nt realization of basic 
nuclear facts among Soviet military planners for effective political 
exploitation and military preparation in atomic wrfare. Starting on 
January 14, 1954, a aeries or art clea 1n Red Star, the official military 
organ, heralded the general release or atomic information to all levels 
ot the military. ( 78) Four years later the nuclear facts or life were 
au!tic iently ingrained 1n the Soviet pol! ti cal and military l ad re to 
embolden th m to display various degree, of flexibility in their nuclear 
lilenpona policy. 

The Soviets have realiz d that r • .aps the et important us of 
their atom.le stock:pil , vhatev r may be 1 ts compoei tion, is as a pol1 tical 
-weapon. History may shov that inert nucl ar ·iea ns, adroitly bandl d 
in political sens , may hav produc d chan o disaim.11 r to t l o 1 
conflict, but uo t as 

, 
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The pa.st four years have been years in which the Soviet 
Union , together vith other peace - loving nations , ha.a 
persistently tried to rel.ax in ternati.onal tens i on , to atop the e.norunen e race , and to avert a new war. 1i-1e most bu.rn • 
1.ng and vi t.:il proble~ for all mankind at present i s t he 
problem. of peace and war . Wars bet .. en stat.ea a lways 
br ing many victims and vast destruct ion. But a future var, should it break out in spite of the vill of the peoples , 
threatens to be the most destructive of all - -a nuc lear var . 
Apa.rt f rom the direct damage , the use of nucl ear anne vill 
poison the a.tmoephere by radioac tive fallout a.nd t his may 
lead to the destruction of nearly all living organisms , 
especially 1n countr ies vith restricted territory and dense popula.tion.. Everything there can quite literally be viped 
off the face of the earth. 

The level of anna.me nts in certai n countri.ea ha.a reached 
such a stage that t re t ime will come ., and per haps 1 t has 
come al r eady, when these countrie s t hemselves , irrespective of Yhether or not an agreement on t he ce ssation of product ion of atomic a.nd hyd.rogen e..nns has been reached, vill have to 
say 11enough." If former l y, old a.nns and mili tary t echni que s were replaced as nev models wre creat ed, nov 1t appears 
t hat a stage has been reached vhen i t is diff icul t t o i nvent more powrtul anna than the hydrogen we apon , the power of 
~hich ie 11m:1t less. It is no accident t hat sc ientists , 
though ae yet shyly, declare that i f the stock.a of nuclear 
anns which have been :i to red were exploded., th atmQQpbere of t he enti re terres t rial globe may be poisoned .l 7~J 

Thus Khrushchev indi cated t ha t the Soviet Union m.i gh.t un i late rally 

decide to suspend t ests and the :production of nuclear a.:nns . A "dec i sion" 

to suspend testing vs.a announced by Gromyko before the Supreme Soviet 

on March ,1, 1958. The obvious advantage of e. unilaterally declared 

euapeneion 11 that 1 t places no obligat i on on. t he declare r to accept 

internal inspection. Mo reover, the conditional phras ing ot Oromyk:o 1e 

declaration to the effec t t hat i f othe r po\rere po0seeoing such ~ a.pone 

continued their tests , the Soviet Government wul d conside r i t se lf tree 

to resume its teats preivided adequnte i nsurnnce fo r th 1.e powrtul 
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propaganda plo.y. Resume the t est s they did, in the fall of 1958, at 

their Novaya 2..emlya t es t l oco.l e ju.at befor e mo r e serious teat Buspension 

te.lka were to begin. Indeed, ev n during the initial conference days, 

more -weapons were tested at an internal USSR ai te . 

lt 1s po aoible t hat the t ypes of atomic ~apons which are n.ov in the 

Bov.iet stockpile may be deemed sufficient for any foreseeable military 

opera ti.on dur1.ne; t h tri.al pe r iod of a teat suspension, 

It should be noted , moreover, that the Soviets i..n their 1955 state ­

ments -were proud to mention that their teats confirmed the calcula.tions 

vhich had previously been carried out . Then, of course, there is inherent 

in Malenkov'e August 8, 1953, speech a c·onfidence toot their first H-bomb 

teat w10uld '-'Ork. The Soviet l eaders may feel that if it doe a become 

neceeen.ry w re-1'abrica.te their atomic stockpile into more advanced types, 

as demand d, their acient1sta 1 calculation techni4uee are sufficiently 

reliable to guarantee operable weapons without, tests. Aleo, the u.s. 
long-.rnnge monitori.ng proe,rom is able to det,ect certa. i .n characteriatic a 

of Soviet 1Jeapona by comparison vith data collected in US teete.( 62) 

It follow. that a reciprocal relationship must be valid to some extent, 

a.nd that it may be \U111ec,esee.ry for the USSR to test cer tain bomb desi gn 

parameters because they .have o.lrelldy been teated by the US, But the 

military commander vill aJ.vaya feel that there is some.• risk in employing 

W1teated \.lea.pone; regardless of J)Oli tical gains that may arise by proposing 

test cessation, there will e.lwye be strong 1.nternal pressures in the USSR 

to continue testing. 

Soviet _poli ti.cal a.:nd m.111 tary planners undoubtedly are cogni.za.nt that 

increaeirJQ the number or bombe .may offset cert ain disadvantages of design 

11 1 1 

• 

• 
II . 
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curl ni 1Jn1.nt . 'L'hr' pruduction o f poW\ ' r f r om atomic em·1-c.Y io cnGcnUally 

a peacefu l purimtt , but a ncct•r.r,a ry by-product. of nuc l ea r re i1c tors 

producinr, elPc t ric ity ir. the produc Lio n of addit ional f.iniiionab l e mate r lal, 

pro,;rnm .is ex1iand .i nr; :1t ::i.n excccdinr:ly hlf~h rate Yhich mr'.tns t.h:1 t the 

product ion o f f'lcrniona blc! nntr• rlnl ln t he lr r-itom lc power reac tors will 

soon mn. tch and exceed t he product :ion of the military reactors. In f Hc t, 

the ir 1a rgco t 0 pcnccf\J. l 11 atomic powe r stat ion produces e l ect r ici ty 

ineffic i ently, apparently fo r the pu r,:>ooe of opt1.mizine plutonium produc• 

tion , Havinr; cr(:atcd a peaceful pr ogr am on t he b(1sls of' n military a tom:tc 

ene rc;y p rogro.m, the fotincr wi l l noon lie a bl e t o giv1::~ aicnl ficant support 

to the l att e r. 

Much of wha t the Sovi.c-ts do mi l i tnr lly, economically, and i n t he i r 

political of fensi ve vill depend on the atomic ene r gy structur<' thnt has 

been creo.ted , t he ir pc>aceful atomic ene rr;y proe;rrun, thei r natura l resources , 

nnd the unknown advance s thnt furthe r re sea r ch rnn y brine , And fo r quite 

some t ime f~v :le t scientists have Gpo kcn of certain 1.pplicutions of 1:1 tomic 

enercy which ore on l y now beginning to be apprec 1n.ted .i.n the west. 
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In a poem published in J~ 1949 by Stalin Pr.i ze- -winner Yovgenij 

Aronovich Dol.matovskij • a father comforts his baby da.ugh.ter who hae just 

been disturbed hy the " distant hollow rumble " from the· Taiga far a.way . 

He whispers : 

You shu<!der ed . The distant hollow rumble 
Of your carria,::e 
Sounded liko a wind . 
Sl eep , my baby, 
Your doll, your teddy bear and your l ittle black devil are 

sl cr.pine; pcncefully like children. 
Whe re did that sudden jolt cane f rom? 
What, doc:; that sicni. y? 
I n the Tair,a, far away from here 
I n quite another end of the country, 
Where the color of t he yellow l eaves 
Does not. 11,l ow away until spr in~. 

There st~nds a r,r anite mountaln 
Which is barrin~ our 1'1?:;J . 
Lon _,, loni; a ,o it should hiwe been turned 
Upzidc do\m 
Long, lonr, n.eo it should have been forced t o give up i t s ore. 
Sl eep , my dauehtor , 
The night i ::1 dark, 
s~_ecp, l11Y baby . 
At that place there lived a group of geologists 
I n frost and heat . 
Twelve months l one 
They wer e groveling a.i"ound on the mountain. 

Tlv:m there c :\J"1c an ai rplane full of professors to that place 
and then a plat()on of army engineers , 

First class l nde, 
And their youne commander, 
And he was orde red to lay down an explosive shell . 
It w.1.0 not gunpowder, nor dynnznite . 

Thero is far more poworful stuff 
Now in your country . 
I will not tell i ts namo . 
Sleep, my baby. 
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At the pro- arranged hour, the explosion occurred . 
The g:ran.ite was blown asunder to dust . 
The Taiga a.round the mountain was illuminated 
By golden radiance. 
The old moW1tain disapp ared and the roar of t he expl osion 

interrupted at five in the morning 
The sleep of chil dr en 
As a breath of wind 
From far , far away . 

Sl eep, l i t t le girl, 
lour hand lies in my hand . 
M81' t ho sound wave r ach the foreign coasts 
And wa.rn our enemies 
Who hear it there . 
The mountain moldered away like name and gave awa;y i t s ore, 
No,t long ago only a fa i ry tale, 
Thi.s has now oc;c~rred . 
Sleep, lT\Y baby j8JJ 

On March 6, 1958, the US AEC announced that it is engaged in a 

"Project PLOWSHARE " the purpose of which is to investigate the possible 

applications of nuclear explosions for peaceful purposes, and as one of 

the applications, it is suggested that nuclear explosions could crush 

large masses of r,ock and thus be used to break up ore bodies for rernoval.(B2) 

Did Soviet scientists antici ate these applications a dee&ie earlier? 

Dolmatovskij'a poem would suggest so. For several yea:rs the bomb iteelf 

was the major t ool of Soviet "peaceful atom" propaganda. 

'lite sound waves from Dolmatovskij 1s new eJCl)losive evidently did not 

re.a.ch the .foreign coasts as quickly as intended. Unless western nuclear 

detection systems had f it1 iled or had not been f'ull.y developed yet, the poem 

would seem to have be.en published prematurely. The official TASS B.Mouncement 

which appeared t wo months later, on September 25 , 1949, coyly and indirectly 

recognized US detection of the first Soviet A-bomb in t he following words: 

,, 



A3 is knmm , constructi.on wor l< i::; beine conducted 
on a 1,1.rc,e :Jcale in the Soviet Union--t he construction 
of hydr or lcctric stations , mines , carvus , and ro:tds , 
w:hich nr•cc~::,.:i.rily call fo r much blastinr, , usinp; the 
l atest tcchrd cal methoc:ls e As thi.o blasting has taken 
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place ::i.nd i s ta.kine pl ace r a.Lhcr frequent ly i11 vari ous 
regions of the count ry, i t is possible thnt t his could (qj 
att r act nttertion beyond t he border s of the Soviet Union . 

Ar,ain, ther e i s reference, through the use of the words , '' latest technical 

methods,' ' to t he appl i cation of nuclear explosions f ,or peaceful purposes . 

The TASS appl i cations were ar,ain unconsciously echoed in t he US AEC ' s 

March 6, 1958, r elease wherein i t is stated t hat appli cation of nuclear 

expl osions would be " movine earth in quantity such as digging a large 

canal .'' 

Tho TASS announcement was exubera.ntj.y exploited by the late Andre 

Vishinsky in the United Nations (on Noveml ,er 10, 1949) to the e.rlent that 

he claimed atomic enere;y was boing used in t he Soviet Union for ''razing 

mountains, ••• irrigatinG deserts , ..• cutt ing through jungle and 

tundra •.• ,, Chanr,ing pol i tical aims dictated that no nuclear detonation 

should be recognized as havine a benign application, and the Chief Soviet 

Delegate a.t the 1958 Genova Conference on the Peaceful Uses of Atomic 

Energy confessed t o a. cloister ed existence t he greater part of his life: 

'' I do not remonber what Vishinsky said, because I never used to listen 
to politicians , although I now do . ttP1

•) 

Because of the growing technical and political importance of pea.ceful 

atomic applicationn , it i s import.nnt t o examin.e whether or not the USSR 

hn.s indeed seriously cons.idored ouch np)lications despite Comrade 
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Ycmel ' ynnov ' s nssert i.one, and 'Jhet her it hns some incentiv,e t o utilize 

ut om.i c explosions for peaceful purposes . The outstanding - and virtually 

t.be only .. public spokesman for such appli cati ons in the Sovi et Union has 

been Doct or of Techni cal Sciences, .Profeaeor Gorg11 I. Pokrovskij, Major 

General of Engineering Service s . General Pokrovsk1j ha.a t he distinction 

ot bei n.g the most proli fic spokesman on 8.lmoat every ·technical matter, 

with major emphasis on atomic ene rgy and apace travel., in the Soviet 

popular and technical pres.a. Oene.ral Pokrov,e,kiJ is e.n individual ot oome 

tecbnic.al ab:1l1ty., having or1g1.nally been a nuclear physicist vho in tbe 

19,0's svitched to problems of soil mechanics. During tbe var General 

Pokrovskij work,ed on problems of converltional explosives and the develop­

ment ot shaped cha.rgee., ao that his general background should me.k.e him 

expert- in the movi.ng of earth b y mean.a of nuclear explosions. 

Wr1t1.ng mainly in su,ch popular Journals aa 0OONEK ( Little nome) and 

TEKHNIKA M)LODEZBI (Techno,logy for Youth), General PokrovskiJ bas coneia­

tent.ly advocated the application of large acale explosives for large eo.rth­

movtng project~81 &Del be has noted that tbe size of the explosions required 

in such projects vould be approximately the ·ame as the yield ot atanic 

banbe. 

Large scale detonations of conventional explosi.ves have been carried 

out behind the Iron Cu.rte.in. Sane ot them are canpa.:rable or larger than 

any equivilent operati.on condu,cted in tbe west. In order to tap an ore body 

near the Northern Chinese C'ity o.t LaDchov the Soviet technical group which 

opecializea 1.o large scale explo.ai one , 3o1uz.viryvpran, oet ott in the last 

hal.t ot 195,6 several immense explosion.a. On the 7th of July a charge ot 

t 

, 

, 
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(8~ 1,640 tons \.'as exploded , on the 12th of Novembe r a charge ot 4,000 tons, 
( according to another article of Pokrovakij • J~?) these explosions occu rred 
oo t he 19t 1 of July aod the 15th of Novt>mber, respectively) ., and on the 
31st of December a charge of 9,200 t ons vaa detonated. Pokrovski.j 's 
article also eta.tea that up to 1956 no convent!ooa.l explosive charge had 

ever been set off vbich exceeded 2,500 tons . Evid .ntly, even thia charge 
which Pok.rovsldj b•elittlea, must have been set off by the Sov·1ete, for the 
la.rgest non-atomic explos1ono ever det,onated in the vest have not exceeded 
1,500 tons. The largest western non-atomic charge, involving 1,375 t ons 
of explosive.s , wo.e detonated on ti.pril 5, 1958, to deat.roy e. chanDel hazard 

(88 ) in the Alaskan watenmy. 

At a Utah construction project where en.gineers blasted loose a cli.ft­
side to obtain dirt for a railroad causeway over an ad.Joining lake, the 
total amount set off was a mere 1,o65 tons~89) PokrovskiJ had stated that 
a project, which seems quite similar to t he Utah project, would be under­
taken for a railroad which runs from Paochi t o Chengtu, China . 

The US AEC has also sucgested t hat Project PLOWSHA RE could b,e used for 
''Piping water into a rock formation heated. by a coutained nuclear detona­
tion to form steam for produci.ng power or for other purposes .'~ 

2
) This 

application and others of a more 1.mngin.ative cature have also been antici• 
pated by Gcnero.l Pokrovsk1j.~o) 

Recently, (at the end of 1957), and apparently only for the purpose 
of obtaining ore d.eto.iled experimentel date. , a 1000-too charge wae ex­
ploded at Tac;o.nse.1, seventy miles nort.h of Tashkent, in Uzbekistan . (9l ) 'rhe 
expe riment va.a cooducted vith a. great deal of auxiliary xperlmentation t o 

, obtain explosive effecta. The ''complex expedition '' conducting the operation 
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was canposed or members of many 1.neti tutes , i ocltxUng representatives of 

t he Institute of Chemical Physics , t he Institute of Earth Physics, and 

Moscow St te University. Led by t he Vice-Pr1~ i i dent of t he Academy of 

Sci ecces , M. A. Lavrent1ev ( vbo i s ,also Di rector of t he new Siberian 

Hydrodynsmica I natitut ,e), the expedi t i on evidently bad extraord.1naey 

status. Because or ita special natuN1, it is possible tbat t he Taganaai 

explosion waa 8Zl attempt to emulate the US underground nuclear· shot 

• 'MINIER' • wbicb occurred on September 19, 19,1, ( vi th a m 1trength ot 

1,700 tons). 

It vaa stated that the 1nfonnat1on obtained tran the Taaanaa1 explo.a1on 

v1ll be helprul in solving an important p·roblem vhicb exist a vi th respect 

to a gigantic new power atat:1on vbich 1• being built in Siberia on the 

Angara River, above Irkutsk. The Bratek hydroelectric station will dam 

~ the Angara Rlver and. vill have a capacity ot :,,6oo megawatts vbicb will 

make it one of the largest byd,roelectrlc stations in tbe world.~~ The 

construction ot the Bratsk station is almost canpleted, but the ditficulty 

ia that at the rate at vbich the Anga:ra• a vatera pre·sentl,y flov northvard 

frm Lake Baikal, it will take eight to ten y'eara to till the Bratak 

reservoir. It is contemplated. th.en to increase this nov by vi.den.ing the 

bed or the Anga,ra by a single, :,0 ,000-ton c:barge to be placed under the 

river bed. A ,0,000-ton charge 1.s one and one.,balf times t he size ot one 

ot the fl. r at U.S. nominal atanic bClnbs. It is therefore an impreaaive 

explosion. If ,0,000 toos ot conventional explo,sive vere placed in a 

single chamber, the cavity vould be of huge dimensiooa (ot the order ot one 

m.illi.oo cubic feet), em. it is probably out ot the question to build such 

II, i. l 
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a chamber under a r i ver bed . ?orcovcr, it vou1d be diff ic ult to detonate 

all pr~rts of r.uch a ma.nsivc explos ive s i rr1ulta.neoualy . One can only concl ude 

t hat if o.n atomi c b cr.1b hno not been cons i dered f or t h is app l.i ca.t i on as an 

obvious and convenient expl osive instrument , t he Govi t s mny be mi ssing 

a. gocrl bet • 

.£n connection vith their explosives construction pror,rlllll , Soviet 

si esmologists have conducted extensive physical i nvest i c:a.tions relati.ng 

t o t he detection of di. ato.nt nuclear d,et onntions . This vo.a a ma:tter of con­

~.A. (93} 'Tb· e sidemble interest among western specialiots in t he epring of 19.,v • 

official Soviet position vas expressed by Gromyko on May 10, 1957: 

It i s usually said that 1 t i s possible to teat a·t i c 
and hydrogen bombs vi thout the explosions beiqg4\ detected. Thi s i s at variance vith the facts~;;, 'J 

Coo.rdinated by t he Central Sei smic St ation 1n Moscow, data fran a net­

work of 70 seismic st ations is continuously analyze,d. After boasting of 

t he detection of the U. S. bomb t csto the Soviet seismol ogists said: 

It should be pointed out that t he inGtruments of such 
aei mnocrnphic st ati ons recister all t ypes of shocks -­
surface , underground , over wnter and un:ler water . Thus , 
contemporary t echnical met hods mo.ke it poosi bl e to detect 
all ki nda of t ests of at omic o..nd hyd.roGen wee.pons at e.ny 
point of the earth ' a globe {95) 

The day Gromyko announced t he conditional suspension of Soviet nuclear 

t ests , the l ead.1.ng persona.11 t y i n t he Sovi et atomic program, I gor V. 

Kurcbe.tov, made a very strong stat ement rega.rding detection. 

It i s sometimes said t hat it is ir:lposs ible to check 
whether one state or wiother i a carrying out t ests 
of at omic ond hyd.rocen weapons . This i s simply ir­
responsible talk . It is well k:novn that rna.ny methods 
exist wi t h t he aid. of which explosions of atomic and 
hydrogen bombs mn be detec·ted at long- range di stances . 
Th13 includes, for instance , the st udy of seismic 
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oscillations, 1ub-eonic vaves, aod the radioactivity 
or the atmosphere. 

The Supreme Soviet should knov that ve also have at 
our dis osal other, even more sensitive means of 
detec~ing diotant explosions ot atomic and hydrogen 
bcmbs196J 

Some of thee meo.ns, vbich involved acoustic radio and other physical 

phenanena, vere discussed in the ■UD1Der ot 1958 at the Geneva conference 

ot East-West Experts. And Yhile tbe western ocienti1t1 vere unable to 

acquieace to Soviet claims approaching 100 per cent detectabill ty, agree­

aent vao reached on detection networks and ayotema Vbich vo\il indicate 

high probabilities (but not absolute certainty) ot detection or nuclear 

teat, carried out under various c0Ddit1onaf97) 

In an inspection arrangement on the monitoring ot nuclear teat,, it 

vould be extremely important that attention be given to the status of 

explosion construction programs. Many or the detonations of conventional 

explosives which the Soviets have and Vill employ are or the same siie as 

a small atcmic banb. Such explosion, Vill 1,robably be undistinguishable, 

•• tar aa seismographic detection is concerned, trm explosions or IQM.11 

nuclear banbs and "tee -versa. Would the Soviets al.low inspection of &ll 

auch explo ions by international team.a to con!inn their nuclear or non• 

nuclear origin! Or vould they cltdm that ill or most of such detonations 

are ot non-nuclear origin, involving construction project, vbicb are the 

internal concern ot only the U R, am theretore not aubJect to inspectiontt 

Then there 1a the question ot hov China enters into the picture. 

China 11 not a member ot the un~ ed. Nation,, and it ie ditticult to aee hov, 

under these circ\DSto.ncea, •he would tit 1.nto the 1,nspection system. oe-

1isiied Vithout regard to pollticnll,y inaccessible voids, the detection system 

• 

' 
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proposed by t he Ea.at-West experts in the SUil'DTler of 1958 vould be aeri ouoly 

weakened if o. lo.rce o.rea of the vorld were closed to instruments nnd in­

spection. A precedf:!nt i a already established f or conducting very large 

explosions in China. .. The Soviets (and later the Chinese) could continue to 

do oo uoi ng and t esting nuclear devices with an immunity guaranteed by t he 

vast eeogro.phical and political void of .Fed China. 



BLANK PAGE 



The Soviets may have 

FOR POWER 

RM-216J 
L-25-58 
- LS -

e their first bid in the atanic pover race 
as early as t he fall of 1949 , for t hat is vhen serious work begnn on the 
smoll over dem nstration r cto vhich c e into operation tour and one­

half year later on , e 27 , 1954. The Russians boast that thia 11 an 
unusually short developm nt tun ~98 ) Perhnps it 11, considering the fact 
that during most of that erlod governments vere not overly enthusiastic 

about the use of atoojc ener for power. 

In a society vhere art must renect the accomplishments ot the people, 
a oem vas vrltten by Igor ' Vol'sky to camnemorate thia achievement: 

•· 

Atoms for Peace 

lead, 
drink vith your eyes the lines: 

The inevitable crune true, the nevest 

of t he mirocleo of the earth -­The uranium orces 
by elec tri c current 

Over uovi t ""1rcs sto.rt d to run: 
An G ,e\lhcre , 

ch i oJ to hearts inspired, 
In t hi s fcGtive -- h rum hour, 
In honor of c ce 

new motors bcGnn to drone, 
And flash u 

t he l om s of Il'icb. 
Th riv r of Ti me 

vill co.rry a.way into silence 
The co..nnlb ' s yrc * 

on the i slnn ·oivctok, 
ut our of P oc 

child of Fiv -y ar l..Me, 
For o l 

t ll G i nc 
t'h t in y st rday, T ny 1" 

1 3 ro#cr vt ~s . 
Gl ory be t o t hocc a.s t rs , 

( "'I TD ' o • oo t T I 3 
r rou .1 ror .m l'lc r>..n t o: 1l c c 

:ni'w t ok 1n 
h r t 

ocific Oc an i s a rovin 
brour, t a.bout y sa rific s . 
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Th 

Wh , out of t h fa1 ry t al s 
of t h ya by on , 

Cr ot d t hi o r alit)lil {99) 

en ct a mnjor u oe of t hi s st ation whi ch i s t o divert 

attention fran t he military nucl r ro om of t h U R. In 1mpl nti ng 

the ro a da , many forei gn d l tions have vi ited t he station during the 
fou r years or ite operation. These del e6flt1ons included such eminent in­

dividuals as t he Prime Minist e r or India , acd the heads of various satellite 
state as well as scientists and state en tran western countries. The 

station rorme the nucleus of the new t ow aoo. scientific center of Obninek 
vhich i s locat d southwes t of Moacov near Maloyaroslavetll. 

Regnrdleee or its olitical functi ons, the Soviet scientists must be 

credited vitb put ting into o eration the first atanic pover plant of any 
appreciable size vhi ch has delivered elect rical current to a ccmnunity. 

Many vell-knovn sr.1ent1a , incl\.ding I gor Kurchatov, A. P. Alekaandrov, and 
A. I. Alikhanov, gave important counsel during the construction of the 

reactor.O...Ol) However, the maj or credit for the development ot the station is 

given to tour 1Dd1v1duals , D. I. Blok.hintsev, N. A. Dollezhal', A. K. Kraein, 
and v. A. Mal.11th, vho i n 1957 received Lenin Prizes for their accanpliehment. 

The electrical. output of the station 1a srna)) -- approximately 5,000 
kilowatts -- vhich is de rived !rClll a renctor {abbreviated GVF) operating at 
a tbenll&l capacity ot ,O,CXX> kilowatts, us ing a gra hite moderator and a 

coolant ot vat•r und r ressure or 100 atm vbich circulates t hrough the 

reactor core and gives up i ts heat to vater in a second circuit through a 

ayatem or beat exchangers . The fue l 1a un.nium enriched to approximately 

(1.00) 

, per cent in the u-2, 5 can ooent _(l.o2) The fact t hat the station bas operated 

• 
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cuntinuou:.; l y ruicl t;uccer;c fully for over f our years i o n matter of ~reut 

cuti ~fu-:lion to the Gcicntint.u Ht Obn l.nck . 

The litntlon hna nlso con t ribu t ed u l nr~c meusure of t he eocourn ~crncnt 

whi ch Sovie t plt.:1.rmcrs rnunt hnvc needed to project ns pnrt of the Sixth 

Flvc-Year Plo.n in 1956 , u. l urc;e nt omic power p rogr B.m whi ch -wou.ld i nvolv e the 

construction of o. number of at omic power sto.tions vith a. t ot al co.pnci ty of 

2000 t o 2,500 mccawut tn of el ectri cal out JJu~:0 1 The firot of these stations 

was t o come into operation in 1958 , some i n 1959 , M d t he rest in 1960. 

There i s considero.ble evidence t hat all part ies concerned i n t he planning of 

thcoe st o.tiono were not fully coordinnt cd t the time the i nitial announce­

ments were made. The ntat cments of various scientists of t he Academy of 

Sciences , of officials of the Chief Directorate tor the Utilization of Atomic 

Energy (Glavatom), and of the Ministry of Electric Power Stations often were 

ill direct conflict, Fran the do.ta given on the individual pln.nts it was 

impossible to see bow the total capacity add.ed up to 2000 to 2,500 meg ~atts 

by 1960. Indeed, the sums corresponded to comething like one-half of those 

amounts{104) Evidently, the atomic pover goals were only one of the economic 

and industrial plans which bB.d to be revised, for in the fall of 1957 the Sixth 

Five-Year Plan ws officially abandoned and most of its aims extended to 1962. 

The atomic power targets were among those which were extended{105) 

It is still not clear how the various governme.ntal agencies are cooniinated 

in the atcmic power program. Certainly the fuel supplies must be obtained 

from the Minietry of Medium MacJu.ne Building which controls the major military 

and manufacturing nuclear ea.tablishments . But whether or not that Mini stry 

i s allowed to exerci se any measure of t echnical cont rol over the peac ful 

atomic power progre.m is not knov. "'he mnJor engineering organization appea..ra 
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to ' ' Glavo tan o'' whic a C 1 f 1r ctorat of the Mini try or 
Electric Pow r St ations , and c rtainly t 1 0 su ct t o e s r on 
direct on of O avat • 

v. YennakovllOO) 

C ie.f En , n r of Rvatomen r o is or 1 

The or aniza i nal a pects of the peac ful atanic enerr;y progrRJT\ were 
not the only facts hat were obscure. The entire scheduling ae to which 
type Jf nr e atomic pow r statione was first to come into operat i on as 
veil as correlation of power evelo, types, and l cation were impossible 
to ascertain fran h chan in and c nf ictin u lie statements about the 
progress r the atomic power program. 

HoreOTer, lurking 1n the ack round was he fact that the Sixth Five­
Year Plan cilled for a ''fifth'' station of 600 me awatta capacity at an 
unknown ''fifth lo ation'' and f an unstated type. Indeed, even this 
amount or Worrn.ati on was on y tenuously derived Cran a single speech cf 
Igor Kurchatov before the Supreme Sovi t 1n F bruary 1956~lOJ) Until the 
Second Geneva Confer nee on the ~ ceful Utlization of Atomic Energy 
v ich occurred 1n September 1958 there was no published official infonna­
tion to giTe ~.he exi stence of the myeteri us fifth plant any credence at 
all. 

Professor Francis Perrin who is head or the French atomic effort 
visited the Sovi t Union late in 1957, and at tat time was told that a 
power plant with ca •city or 100, O e ectrical kilowatts would cane into 
operation toward t.he end t 1958~05 ) Thie i nfonnation conflicted vi th current 
Soviet prese re orta at t h fir t s c ion of their fi.ret lorge atanic power 
plant vr; d c· into o ra ion 1n 19 0, d so, r ceived scant attention. 
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HO'wever , on e t ber 6, 1958 , T rel as a canmuniqu~1~ n is in of 

Just a f J lines stat1n t hat a nuclear atomic p er station of t t 

ca acity bad indeed Just been put into o eration in the Soviet Uni on, an 

tvo days lo.ter the Chi f ot Glavatan, Va 1ly Y el'yanov, ast ound t he 

delegates at the Geneva Conference by shoving a movie ot t hat plant!107' 
The plant which was put into operation was the first ot six id ntical 

units which vill canprise the station, thus giving it a capacity of 6oo,ooo 
electrical kilovatts. Furthermore, the plant is at a location in Siberia 

which Professor Yemel'yanov declined to identify. It appears, then, that 

this is t.he fifth plant of vhich Kurchatov spoke; aside tran the surprise 

v&l.ue or the canparatively great secrecy surrounding this plant, there 

must have been other canpelling reasons tor the abnormal silence. 

The plant itself does not represent an advance in atanic power 

engineering; indeed, it ia aanewhat old-fashioned and it atanic power alone 

were the goal, it is difficult to see vhy five more identical plants would 

be built. The reactor which sup lies the beat is graphite-moderated and 

Ateled v1 th natural uranh111. The coolant is water vhicb ia heated to a 

very low temperature, in canparison vith other nuclear paver designs, and 

thus the efficiency ot conversion of beat to electrical energy is very lov. 

The plant appears remarkably similar to the ' 'dual purpose' • plut.onium 

and electricity producing station authorized by tbe U.S. 85th Congress at 

the Hanford plutoni\111 plant in 1958. The primary purpose ot the U.S. plant 

vaa to provide edd1tionel plutonium for weapons, vitb paver a secondary 

goal. Thie could be the only Justification tor a plant or that t ype since 

tor sane time to come the only use for such quantities ot plutonium will 

be for nuclear v a ons. One is then forced to concl\.de that the 6oo megavatt 



~ovi n i on so r re n s st ific nt xt ns1on of h Soviet 

Union ' s l ut on1um r ucine cillti s . ince it y be l ocated at th 

sit of one of s ia's arli r lutonium production centers, it is easy 

to s vhy tb loc tion i s bin k t secret. 

The a value o havin so large a station can into o eration 

so soon rob bly xc eds t he t chnical contribution ot that particular 

pl.not to the Soviets' and the rest of the vorld'a atanic paver technology. 

Taking a reollstic look at this particulnr plant, its .nost sobcrinc aspect 

o ould not be the atcnlc pover technology it r~presenta but the extension 

of the Soviet nucl ar vea ons stockpile. The Soviet Union can only hope 

to impress nuclear scientists and engi~eers by the other nuclear pover 

plants vhich it bas in its program. 

One or the advo.nc d-t e lnnts vhich ia projected vill be based on 

experience gained at the GVF station, vhich ia currently being used tor 

enei,neering studies in the lar r station5'1o8) It vill be graphite 

moderated an vill o crat un.icr boiling-vater conditions, vbich vill 

obviate the ne d for some of the bulky intermediate steam equipment. It 

is expected to have a thermo.l ca ncity or 1,150 megavatts, a gross 

electrical ca aci t y of 400 me vatts, v1 th a net electrical ot ,1, mega­

watts, since 25 megawatt vill b expended in the operation of the station 

itse1dl09) In February 1956 vben the designs for this large station 

called for an output of one-halt the contem lated amount, that is, 200 

megnwtte, it a peared that it vas to be couple vith the GVF etation~llO) 

However, t his lo.nt is pr sently being constructed near the village ot 
ill Beloyarskoye in the Urals. ane 6o kilanetera east or Sverdloak, 
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n • l oy r r.kc.iyc ' a onl y r .evi ou(' cln1m t o f ame or notori y hns be n as n 

pri son cruup. 

lhi l e hci.r first ove r r eo.c or w e of t he GVF t ype, he Soviets 

~cem no t t o have a strong pref erence for it, for at least tvo of their 

statioos vill be both moderated and cooled by water under preoeure. 

These are of the PWR type (in Soviet terminology, VVR) Yhich has received 

major emphasis in the United States. In describing one ot their VVR 

reactor stations, a SOviet scientist stated, ''As can be seen from the 

toregoing, the reactor described in the report is of the pressurized 

• water type, like the Shippingport, Pennsylvania, reactor, but has a con-

eid.erably greater capacity. It ie an interesting fact that the individual 

development of these reactors in different co\.Ultrlea has led to o.nel.ogous (u2) 
design decision.'' One of the Soviet VVR stations will come into operation (tu) 
in 1960 at Voroncsh in the northeast Ukraine with a rated output of 420 

me~nvntts Bross electrical pover, or 390 mceawatts net. (It is not 

stated, however, th.at the sto.tion will reach full rated paver by that 

dnte.) This station will be expo.oded to an even greater capacity by the 

addi tioo of more reactors after 196o. 

The third type of ntomic po...,er stations is that which bas been develop­

ed by mecbcra of the Thermotechnicel Lnboratory work.in under the direction 

of A. I. Alikhanov. It is reactor mcxlerated by hedvy wter and cooled 

by carbon-dioxide c;ns , initially dcnc ibed as having a rating of 100 mcga­(113) 
The lat.est data indicates that this station may have been boosted 

(114) 
to a rating of at l east~ me r.,nvatts electrical; and again, its location 

* Thia reactor went critical on December 2, 1957, o.nd vill au ply 100_,. CX)() electrical kilowntts or more t o the a.n'!a . 
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11 unknown. The special fuel elementa tor this reactor have been under 
developnent for several ye&ra and have already been teated at the Institute 
ot Atcnic Energy~US) The absence or aJ\Y 1peciti0 declaration on a Soviet 
n2o-gas-cooled reactor at OeneTa 1n 1958 (except for a lSO megawatt unit 
being built 1n CzechoalOTakia) and the lack or other Wormation aa to 
siting, etc., temporarily placed this plant 1n limbo. a.it lest there be 
temptation to consider t his station abandoned, the lesion ot the ''firth 
etation'' ehould not be forgotten. 

In addition to the three major t:Jpes of reactors described another 
reactor test station will be established near Uly"anov on the Volga to 
investi ate several reactor concepts or an advanced type. The first or 
the installations at the test station will be a boiling-water type reactor 
auch aa was pioneered at the Ar onne National Laboratory in the United 
State,. The electrical output or this installation wW be about 50 
megawatts. A oilin water reactor has be n built and successfully 
operated by nernl Electric near Pleasanton, Ca ifornia. A second Soviet 
experimental reactor will use a aphite moderator with molten odium as 
a coolant. This type of r actor has been constructed and is being operated 
by the Atanics International Company 8t Santa Susana, California. The 
third tn,e of Soviet reactor ue in a suspension of uranium oxide in heavy 
water as fuel will bed ind to bred urnnium-2)) rrom thorium-2)2. 
Successful operation of thi reactor is regard d as o prelude to th con-
etr-.iction of one rat d ot fro JOO to 500 lectric awatta. 

A fourth typ of reactor in the ovi t t t s ation will be a fast 
breed r r actor (Sovi t code: - 50) which us s plu nium as h chain re-
actin su stan and ur nium-23 s a br d ' lrutk t. Th react r will u e 

' 
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liquid sodium alloy as a coolent. The design or this renctor 1s bo.oed upon 

experience gained in the operation ot several experimental fast r.eoctors 

(non-electrical) since 1955 at the Institute of Physics or Glo.vr,.tan vbich 
(116) 

is located at the site or the first Sov1.et atcn power plant. These 

include an advo.nced-type reactor, with a rating of 5 megnvatts, which 

Qlllle into operation in the summer of 1958. Looking beyond the operation 

or BN-50, Soviet physicists are designing a fast reactor (BN-250) with an 
(ll7) 

electricial output fivefold that ot BN-,0. Similar programs using en-

riched uranium and plutonim in fast b~eder reactors, have been underway 

for some time in the United States and in Britain. 

The electrical capacity ot allot the four installations at the reactor 

test stotion will be approximately 500 megawatts, giving a total output for 

the stations of perhaps rooo megawatts. Thuo, it seems that if each or the 

five major stations does operate vith an average capacity of nbout 4oo 
me awo.tte, whether r not the Soviets intended to include the en acity of 

the small experimental stationo in their goo.ls, they should reach th m by 

The economic incentive is strong for installing atanic power stations 

at an even greater rate o.rter 1962. The great bulk of oviet industry and 

populntion is cone ntrated in the European part of Ruscia. Four-fifths 

ot the total ower produced in the US R is r quir by the Eur eo.n 

econany. This eoerr;y requ1rem nt is almost symnetricolly rev rse vi.th 

rcopect to energy resource, for v 11 ov r 70 er c nt of th un .x loit 

reserves of en rgy resources is to b found in th Aoian art of th u n. 
As thee st rn reci oo b n to became mor in u~trnl.1 an u a r atcr 
shar of th ir do stic r sourc !j , the r - --- vill otill b c 
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thing .l'tke tvo-thirda or the total national paver const1Dption figure. By 

that same time moat of the hydroelectric resource• in European lllaaia vill 

have been tapped. It other source, or energy were not available, the 

reat ot the demand voul4 have to be met by conventional fuels. But bft• 

cause of the poor coal-bed conditions in the European part, the coat ot 

alning coal there is increasing, and, in fact, is higher than ttie coat 

ot coal production in Siberia. And the coat ot tnmoporting the cheaper 
(118) 

Siberian coal to regions ot greatest demand is prohibitively high. 

There are several areas in the USSR vith abundant supplies ot p<M!r 

but little industry ns yet to use thnt paver. Essentially, atomic tuel1 

must be thought ot as hichly concentrated tuela, i.e., packn(Jed paver. 

If processed in areas vbere pover is cheap and plentif'Ul, nuclear tuels 

can then be shipped at very lov cost to those areas vhere paver 11 required. 

SCae localities ure so isolated o.Dd. so poorly endowed by nature that 

no dcmeatic pover reeources nre available and it is U!leconcnical to tnma­

port large amounts or energy to those regions. A good exomple is the 

dia'DOnd fields in vest.em Ynlrutia. Apparently, the deposits which have 

been found there rival those in South A!ricn ond vill enoble the USSR to 

becane indei,endent ot outside dioraond supplies. Hovever, the areas in 

vbich they are found are omons the most deaolate in the USSR. In &Cllle 

(119) 
parts pover is available only at the cost of as much as two rubles, or 

approximately torty cents, per kilovatt hour. Thi• 11 about one hundred. 

tir"'a the normal cost ot induotrial paver. While preaent atcnic energy 

cost■ trca ama,JJ so-called packaged power reactor• are very high, they 1n 

no vay ccapare vith the two-ruble figure. It is probable, then, that 

-.u atanic energy plants vould at the present time be econcnico.Uy 
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tea11ble tor theee remote location,. In December 1957 Acadm1cian A. A. 

BlagonraTOY espoueed the need tor small atC111ic power plant, on Jllobile 

caterpWar track, to 1e"e important area, or the tar north~ 120) 

And it vae e'fident that vork on euch plant••• well undervq b7 
then, for a 7ear later an experimental mobile \Dlit vaa to ha•• been te1ted 

at the Inatitute of Peysic1 ot Gl.a'fatan!12l,) Thia prototype unit utill1e1 

oeraic-type fuel element,, 11 gas-cooled, and hae a rated output ot 2 

aegavatt1 ot electrical energy. 

Another important energy consumer 11 residential and factory beating. 

For example, Hoacov uses trur times as much fuel tor heating u it doe1 

in the production of electrical power. Large atadc energy 1tation1 could 

provide heat tor cities. Soviet atanic engineers rear to ha•• the large 

1tation1 directi, in populated areas and do not contemplate using atadc 

plants ror re■idential and industrial heating in the eari, 1tate1 or their 

program. However, it should be expected that ae reactor, are made more 

,ate and operating experience is gained, atC111ic stations ror apace heat­

inc vill be ert1plo7ed 1n the USSR. 
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The Soviet program for the use ot atomic energy for propulsion 1e 

interesting 1n that it shove that tm same forces which contribute to make 

that subject a controversial political and technical problem in the United 

States are, quite naturally, present in the USSR. It does not alwys 

tollov that simply because a particular US technical program ia bogged 

dow by internal controversy, the wy may be clear in another country, 

particularly in the USSR, for the rapid and satisfactory solution ot 

that problem. Nor is the contrary alwys the case. 

The major problem in using atomic energy to propel one type 1f 

vehicle or anoth I is that of shielding. For in a manned vehicl~ it is 

nee esary to protect the passengers from the dangerous nuclear radiation 

which alw.ys accompanies large-scale atoi ic po-wer unite. In both manned 

and/or unmanned vehicles, electronic and physical materials are subject 

to radiation damage. Although there are var ous ingenious methods for 

minimizing radiation effects, all of these schemes require large amounts 

ot bulk -weight, and it is not likely that this -weight penalty vill ever 

be substantially reduced. 

Although there is a great deal in the pula.r Sovi t press on tbe 

atomic propulsion, there is practically no information to indi te bov 

advanced the soviets really ar in that field. It i s rtinent, then, 

to look at some of the technical dev l o ments in this fi ld even though 

Soviet vri tere do not id ntify t he ir co ibutions as such. Early in 1950 

one of Igor Kurcbatov's roups an t h construction of a nucl r r actor 
( 2) 1n which shielding materials and oth r mat r ials mi ht be t a d. 



A tint teat 1tand., although not a reactor, vu operated in tbe 1pr1Dg of 

19,0 to obtain certain experlaent&l parameter• nece•a&rJ tor the teat 

reactor 1 taelf. Du.ring the cour1e ot tbia vork 1 t vu 4ec14e4 to bull4 

tvo reacton, one to teat ahieldiq •ter1ala, and the aecOD! to teat 

other properties ot t he material,.(l2,) The latter reactor, know u the 

Reactor tor Pbyaical and Technical Inve1tigation1 (m) vu cmpleted in 

Narc:h 19'2 and started 1D April 19,2. lo •tartins date baa been publicly 

• released tor the shielding reactor. Bovever, it 1• reuonable to a1a\1De 

tbat since it• devel0p11ent vaa parallel to that ot them reactor, the 

ahielding reactor vent into operation at about the same time. It is 

pertinent to note that the u.s. material.a teating reactor vb.ich in 1\mction 

11 the counterpart ot the Rrr, vent into operation al.moat exactly at the 

ame time, on March ,1, 1952. (1.24) Just aa our bulk sb1eld1ng reactor 

and •ten.ala testing reacton vere important to studies 1D the submarine 

propulsion reactor, the Soviet reactors could have been (but were not 

nece1aarily) intended tor a similar developnent purpose. The same type 

ot reactors are also needed 1D the developnent ot industrial atCDic paver 

plant,. 

The experimental atcnic paver station ot tbe USSR vent critical on 

Nay 9, 1954, and tirat produced. electricity on June 27 ot that year.(l2') 

The poverplant ... a direct extension ot tbe RFT reactor but, more •aignifi• 

cantly, it 11 not much different trm a type ot reactor vhich ia adaptable 

to aar1De or submarlne propulsion problema. In the U.S. a pres1urized. water 

reactor ( the PWR) 1• currently favored tor propul1lon applications. Tbe 

Sonet atCDic power station uaea pressurized. water aa a coolant, but 11 

Recently the capacity ot this reactor tna been raised trcn ,00 kv to ,000 ~• 
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moderated by graphite. There 11 an extensive Soviet PWR developnent 

program, but this w.1 not revealed -.mtil t'WO years after their pover 

etation vae unveiled. The latter w:...y represent an abandoned technology 

a1 tar as nuclear propulsion is concern d. Thus, there ie a poseib111ty, 

but no proot, that the prototype powr station was 1ni.t1ally built for 

purpose, which -were other than purely for the generation of civilian 

electrical pover. 

•l'he most obvious application to which these reactors might have been 

directed is the propulsion of nuclear oubnarines. The first nuclear 

eubmarine 1n the 'WOrld we the US Nautilus which was launched on January 21, 

1954, without all of its nuclear equipm nt installed. About a year later 

it was undergoing sea trials under nucl r powr. The Nautilus was the 

forerunner of a family of nuclear au rines which is nov under construe-

tion. Althou,eh th 1s mu hep culation in th popular Soviet press 

about nuclear eu r1n e, th re is no publish d evidence that they poese11 

one. But it is important to note that Sov1 t fleet emphasis has long been 

on submarine varfare and the USSR Navy possesses an extensive component 

ot conventional subnarines (an ac tiv fl et of 475 compared to 110 in the 

US fleet). Num rous ar ticles in Soviet military and naval mP.dia show that 

the possible advanta1 es of nuc l · ar und rs a er rt are appr ciated. One 

ex.pert bas written: 

Submar ines wlth a mic n ins can cover no us 
distances cone 1 d, and appro ch, undetect d, stil 
ships, rts and bases , and d 1 them '.lrpriae blow . 
Especially notable vitl such blow by au marines 
using atomic apons . 12 

In view of this philosophy, it 'WOuld be prud nt to conclud as bas 

the Undersea War fare dvisory Panel of he US Joint Comm.1 t te on Ato 1c 



Inergy that ' 'Ve 11U1t preume that tbe SoYieta vll1 1oon po, ... , nuclear 

l\.lba&r1ne1 vhicb can tire balli1tio ai11ile1. Tbe threat trm the 1ea 

ap1Dlt our Ci tie• aay ·••me ccmpletely Df!V, an4 more caiDOUI, 41aenliODI 

beglnning about 1962. ••• 'l'beir capability 1n tb11 area 1boul4 increase 

rapidly thereafter." (l27) 

One lligbt turther hypothesise that it the abieldiQI u4 m reactor, 

were put■ ot the atcalc 1ubmar1De 4nel.oplent progrea, the Soviets aigbt 

have cbo1en tor their tint power-producing reactor one vbich voul.4 at tbe 

- tiae pron.de further intormatioc on propul1ion and Be"• u a proto­

type tor their nuclear propulaion program. It voul4 make 1cae 1en1e to 

proceed 1n tb11 UDDer instead of putting their tint "Model T" reactor 

directly 1n a aubmarine, tor they lligbt teel that a fw year•' experience 

voul4 1oon make tbeir ts.rat atcmic 1ubmarine obsolete. It 1boul4 be noted 

that the initial operatiOD of the Mautilua reactor and the Soviet atcaic 

paver 1tation vere approximately coincident. 

If and vhen the ex11tance ot SoYiet nuclear 1ubmar1De111 officially 

l"ffealed,, they are llltely to be coupled to 1ucb "peaceful" uae1 u ocean­

ographic reaearcb and cable-laying. A recent pamphlet on the 1ubJect 

ucr1be• nly a ailitary intent on the part ot the u.s. and 1ugge1t1 that 

nclear 1ubmarl.De1 voul.4 only be used tor benign purpose• by the Sonet1.(l.28) 

Another military application ot atmic propulaioo ia in the t1el4 of 

anation. ID the United States th11 baa been a aubJect of aucb political 

1111DeUYer1Dg, the 111ue appearing to 'be whether or not one aboul4 prOYide 

a "NDdel T" type ot aircraft regardleaa of utility tor the purpoaea of 

pre1t1ge, or vorl4-v14e political effect, vs. the long-range 4nelopMmt 

ot a 11111tary aircraft having advanced operatioaal utUity. A• a result 
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ot presidential decision, the United States baa adopted the latter coune. 

On the baaie or actual and inferred Soviet behavior in the extnaely 

costly field ot nuclear development, one vould guess that the Soviet• 

haYe c~osen to follow a similar course aimed towaM sane measure ot 

utility. A major article by Peter Kapitsa on "Sane Problems of Organizing 

Scientific work' ' appeared in PRAVDA ot May 4, 1957, and indicated that a 

cautious well-organized approach ia being urged. Kapitsa said: 

A characteristic feature ot the scientific and 
industrial research institutes ia the organization 
ot their research vork according to fielda ot know­
ledge. Until recently such organization satisfied 
life's demands. 

In the past decade, hovever, lite has increasingly 
posed then cd for solving big scientific and 
technico.l probl ms t ! ot mbre.ce several tields ot 
knowledge. Toke, for exnmple., an atanic-povcred 
airplane~ Its creation requires atanic physicists 
and specialiato in bent and power engineeringm in 
aerodynamics., not to mention designers, meto.llurgista 
and oth rs . ( 1)()) 

It is, of course, entirely poaa1ble tho.t the Soviets made their 

decision sane time before w did and may therefore be the fi~Rt to claim a 

nuclear aircraft as an operational reality. Despite strong 1uggestioo1 

of military interest by ouch men as Chief Marsboll ot Aviation P. r. 
(1,1) (1:52) 

Zhigarev and Marshall K. Vershinin, there is no published data to indicate 

actual Soviet progress in nuclear aircraft pro ulsion. There is, however, 

a very interesting Soviet text publish d by the Po ular Science Library 

of the Military Publlshin Bouse of t he Depart.ment of Detense in Septenber 
(1,,) 

1957. It is entitled, ''The Ap lication of Atanic Engine::s in Aviation.'' 
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Although 1\ doe■ not reveal anything Wlich might be considered to be o! a 

eecret nature, it does provide - u no westem book publ ished to date 

proTi.dea -- a vef"J comprehensiYe text for the engineer on the possible mod•• 

ot acbiertng nuclear powered fiigbt. 'nle text ukea a claim to SOTiet 
(lJL) priori t7 in thie n.el.d by referring to a 193S article of the Soviet 

1cientist o. PetroYslcy who described a model of an aircraft lbich 1«>uld 

operate on t.he enera from nuclear tuaion. Pe troYsq was aware ot t.he 

ahielding problem at that tiM and solved it by suggesting that the nuclear 

c011ponenta be towed at so1Tlt dtstance behind the aircratt 1 tlelt. 
Regardle11 or the atab.11 i)! their submarine or aircraft prograns, the 

So-det, Union will have· on the seas a nuclear-powered ship. It 11 their 
( l)S) icebreabr, 'lb• Lenin, which was 1 nnched on December S, 1957, in the 

X.ningrad abipyard1 vi.thout haring all or its nuclear cor.1ponent11 titted. 

ftle latter phase vu completed in about ten months am the icebreaker vaa 

ecbeduled tor operation in the spring ot 1959. The Lenin contains three 

nuclear reactors powering tour turbogeneraton, which in tum, enable the 

11C>tor1 to denlop a maximum shaft out ut ot 4L,ooo horsepower. 'nle Lenin 

will be able to pl7 the northern sea routes for periods o! about a year at 
Ml power v1 thout refueling. Uooer nonnal. condi tiona, two of the reactor■ 

would be operatingJ the tl\ird would be used onl7 when hea'fiest ice condi­

tione vere encountered. A stat! f "specialist-physicists" will be aboard 
(1)6) 

to supeniae the complex reactor cor trols. 

Connntion&l. icebreakers are ble to perform their tasks tor a period 

ot onl7 about one month before refueling. Clearly, in the d solate Arotio 

vute1, ti. atomic icebreaker will han a definite advantage. It is also 

planned to construct. more icebreakers for r1 vers am large inland res rvoir1. 



The nucle&r ''heart'• of the Lenin is a pressurlz.ed vater reactor ot 

&lllost the same type aa that povering the U.S. submarine Rautilus.(l37) It• 

nuclear paver plant may have b en al.ready well develo ed tor a claasitied 

function like the propulsion ot a submarine. In any event, the Lenin 11 

nov clear evidence of that ca ability. 

It is doubtful that there are strong motives for Soviet construction 

ot large, ocean-going vessels or merchnnt ships since tbia baa never be-en 

• 1trong point in their conventional maritime policy. Popular and technical 

41acueaion ot 1ucb ships exists, but there ia no indication ot otf1c1al 
interest. (l,S)' (l'9) 

That there ia more than a auperticial Soviet interest in tbe problem• 

ot nuclear propulsion is indicated by the re ent creation (in 1954) or the 

Institute ot Canplex Transportation Problems 1n Moecov.(l4o)* The importance 

ot the Institute was evidently enhanced by the directive ot the Tvent1eth 

Party Congress in February 1956 vhich read: 

Begin vork for setting up atanic-povered ap aratus 
for t·aosport(iµrpoo s. Construct a nuclear-powered 
icebr aker. ~1 , 

The appellation ''Canplex'' may be synonymous vith ''atan1c' ', since 

this seems to b the major interest of this Institute. The bulk ot the vork 

ot the lnsti tute ot Complex Trans ortation Prob lens seems to be concerned 

ll')re vith the associated p blems and econanics ot coupling ot conventional 

transport systems to atcnic core than vitb vork on th dev lopnent ot 

atanic reactors them elves. The Director, Tirgan Ser eyevicb Khachaturov, 

Ulits , No. , in the north ast ct or ot the 
city. (:.!~~~~W B F ADD .:, •GU E K, 1956 , P• 100. Unless ot he:rvise 
noted, other Moscov ad.d.:-e see footnoted a e fran the sam source.) 
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(142) 11 a vell-knovn economist apecl.ali1ing in transport.atJ.oo problem. 

'nMt Inatitu te ia also working on tasks of nuclear propulsion tor 
(l.LJ) 

locomotiYes and automobiles. For example, the7 note that onl.7 a tew grama 

or uraniUJII would be needed to operate the &Terage-si1ed SoYiet car, the 

Pobeda, tor 62,000 miles instead ot the 12 to 15 tons or petrol usual.17 

required. But the great practical. d1.fticultiea tor theee appllcatiooa can 

be related to the radiation probl•. Eftn it it were µ>ssible to oYerocne 

the vei;tt aapect, th normal incidence of train am automobile accident, 

would aeea to present the problem or rad1oaoti'f9 contamination from dmnapd 

atollllc aotore, ard it is doubted th t the Inatitu te has made great progrese 

toward an atomic au~Olllobile. 
().LL) 

A. atudy on atomic looomot1on which received considerable vestem 

notice did not come from the Institute or Complex Transportation Problems 

but originated as a student •a thesis from the Bauman Higher Technical School 

in Moscow. The studf vaa baaed on western data and should not be taken aa 

Arty' 1nd1.cation or a serious Soviet atomic locomotion project , 'lhe Institute 

regards the eleotri!ioation or rat lva.7 power lines bJ means or atomic paver 
( lLo) 

atationa u ll'ON meaningful than an atomic loeoJQOti'f9. 

What ia more interesting, boweYer1 is u, .. tact that students are 

encouraged to look into problema such as these and to \188 their imagina­

tions in rojeoting future a 11cat1ona or atanio enera. Indeed, all seg­

•nt1 or the Russian public and ec alized aut't.ences are st1.nrulated to 

think about xtremel7 dvanced r oblems. To take an ex.am le from the pro-

pulaion field, Doctor of Physical Mathematical 

discussed the probl 

1 ncea, Ye. Bala anar, baa 
(lLS) 

of ri Ting aircra!t v1 th th nnonucl ear motors , w,ing 

certain ionic propulsion cmi ues •·,ich seem to be d v loping in the 

then10nuol research ro r . ( "Ham s ng the Sun.") 
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Herein seans to lie an import t bit of Soviet philosophy, to vi t 1 

It a particular eoientU'io d 'f\tlopnent is forese able but e ems to be 

part,ieularl7 remote, there is a efini t,, advantage in ~bliciling those 

0oncept1 to encourage ideas which a, mala!I euch developnente lees renot,. 

P rhaps here 11 a hiloao}il7 vhich vesttn-n classification experts would do 

vell to ponder more oa.retull7. 
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'nle moat v raatile atomic tool tor almost nry experimenter in all 
ot the sciences is the radioacti e isotope which, with the aid o! the 
radiation detector, can be used to tr ce physical ani biological roces8es. 
RadioactiYe trac r studies h ve been conducted in ever increasi~ number 
since the beginning or the century. 'nle flrst inves t1.. ga ten were 11.nd ted 
bJ the rev ap ropriate radioactive isotopes which could be town in nature, 
and later bJ the several that could be manufactured in extremely small 
amounts by ace lerating machines like the cyclotron. 

One or the most ambitious arly radioisotope program was undertaken 
in 19u0 by the All-Union Institute for Experim ntal Medicine which cmstnio­
ted a radioisotope labora torr vi th the aid or so1entists from the LebedeT 
Institute in Moscow. In th t same year the All-Union InstitutAt ordered 
from the Ukrainian Physical chnical Institute the construction or a 
linear ace lerator tor th production or isotopes for medical biological (1L6} 
research. However, most ot this work was terminated by the onset ot World 
War ll. 

With the coming of the nucle r reactor, it became ossible to obtain 
tantasti.oally large amounts of radio ctive isotopes in cmsiderable variety. 

(1L7) Radioactive isotopes ·,1 re manuf ctu.red in the !1rst oviet reactor, but 
because ot its extr me lov pow r m becau e of its lov priority in r lation 
to other studies, isotopes could not h v n ff 1 le t that ti in 
any great amount. A:J the roore ow r.f\ll Sovi t nucle r reactors came into 
ope~ation, isotop s to be us on v ry w1 sc 

USSR. Radioisotop 1 bor tori s ve b n built 1n 

insti tu tea in Moscow, nin r , Ki v, Oork:1, Kh r ov, 

th rou ptl out the 

UC tion&l 

Min k. They 
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are also u.eed in numerous 1~uetrial laboratories in those areas and in 
the most remote are a or Uz la an, ltazakhstan, and in tbe l.atrlan Republle. 

TheJ are uaed in medical and industrial. labora tori.es from Archan 1 to 
(148) VladiYoetc,k, and on the lrctio io island research stat.ton, "North Pole - S, • 

In 1955 the t.otal number or shipnents of r dioao tl. Te isotopes to Tariou 'J 
(1L9) 

areas or Russia amounted to 1,500 paoka s per month. b11 may be com-

pared to approrlutel7 900 per lk>nth for that 88118 19ar ship ed bJ the US 

Am t.o uaers in the Un1ted State,. Br the tint quarter ot 1957, the 
(150) Russian monthl.7 anrage had risen to 2,250 1hiJJ1ents. 

The OTer-all technical upecta or the Sorlet isotope progra11 are 

111penieed bf the Chier Direet1.:ratAt for the Ut1ll1ation or Atolllio E:nera 
(151) 

of the Council or Ministers. HoweTer, distribution is arran b7 a state 

ill-Union Trust, "SOYUZ EAJCffl," ot the Ministry ot Chemical Industl"7, 

Occasional newspaper adv rtisement., are taken by SOYUZ AKTIV to plug its 
(152) (15)) product,. "Buy UseM Isotopesl" the7 proclaim. A slick paper prospectua 

and accompanJin rice 11st is riodically issu d bJ SOIUZREAKTIV listing 

onr fi.ve hun:ir d fferent com und~ of eci.tlc isotopes, The SOIUZREAKm 

oatalo e b ars some si.milari ty to that 1 sued b7 the US Am Oak Ridge opera­

tion. However, there is no exact correspon ence between certain isotopes 

which are nailable from the Soviet ag ncy and from O&lc Ridge. Re arding 

pr:l.cea, it should be noted that the ruble/dollar ratios for the same iso­

tope &re gener&l.lJ less for those isotope a produced by neutron beam irradia-

tion in a reactor than tor o e which mu be separ ted from tiasioo pro-

duct,. Thia might indicate th t th re is an bundance or atomio re ct.or 

facilities in the SR with "1 t is tenned high r ct1nt7 (t t ia, lota 

or excess neutrons) aa com,Tlll•~an with the United States, But this com a.rison 
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ty 

'nle SOYUZ AK'I'IV c talo e also lists table isot s which . _st be 

se arated from a mixture of i soto s s found n the artificial s ta. 

This sep ration ot stabl isoto s s ms to have n ione red 1n the USSR 

by a group in the I nstitute or Atomic En rgy and 7 o her roups of Soviet 
(151) 

acien~,ists voricing with captive O rman specialists. 

Tvo of the Oennan scientists are giTen major cre11.t for the denlop­

l'llent of so"" of the techniques. nds is ind ed unuir.1u, tor the Soviets 

vould prefer to have the est l ieve that the Soviet a~mic energy pro r• 

developed entir ly on 1.h basis of native talents. So the oredi ts are 

hidden in papers a t.hor by Soviet scientists, Manfred von Ardenne is 

credited with the develoµnent (in 1950 ) of cial ion sources for use in 
(15L) 

separation mass o ctrom t rs. Ous T H rtz, who conceived the notion ot 

using g diffusion for s r tlon r ocesses , led a nnan ovi t roup 

durin J.9L6-l 52 in the d lo nt of v r 1 diffusion-types of isot ope 
(1 55 ) 

separati..on. ~ a non ovi t citiz n, H rtz can cl im the uni ue distinc-

ti on of h vin b n w rd oth the ob 1 and Stalin ri es. Von Ardenne 

and Hertz havei n re rl 0 ct the st atomic n rgy 
(156) 

ro ram. 

'Ih re are now in the Sovi t Union ov r doz n l r - sc isoto 

se r tors , o r tin n t 

ins ti tu ti on vi th ·• wide v rl ty ,:,f 

perlo on 1958, ov r 100 iso I 

(lS? } 
the Insti. t ut of Atomi 

As 0 c1N.c us f is 

i o 

ipn nt s w r 

, i wou 

r nc ple , to rovi ren arch 

D n nth 

from th s r tors ot 

i m 1 1 bl y 
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ot the 'SSR or western appllcatioru, as unique, for it 1a in th1 s tleld ot 

atom1.c en rgr th t it can be said th t there seems to be unl.imi.ted exchange 

or information bf all sci ntiats concerned. Information on isotop s vaa 

the first to "unfreeze" (about Au st 1953) in the USSR, an1 th re baa been 

an uninterrupted now ever since. Since th t time scientists eYerywhere 

have been quick to ada t a particular isotope process as soon as 1 t has 

been blicized. 

At an international meeting held in April or 1957 in Moscow, and at 

the Second Oenen Conference in 1958, representatives from a wide variet7 

ot Soviet industries discussed the v ys in which they are . utt.t.ng isotope■ 

to use. Scientists trom the ailk industry research insti tutea told nov 

the7 are using radi tion., from isotopes to ch nge the sex or silk worms, 

to pre erve their cocoons, and t o remove st tic ch rg s a the silk is 

bein proo ssed . (Irr di tion of r w silk pr due s a stron r, better-

kn1 ttin silk than do s th sual heat tr n t of ocoons.) The rur 

iru, ti tu tes use r tion to m sure hair d pth of fur el ta, and the shoe 

lea th r institutes me ure the thi ckne ses ot r w and cured 1 th r by 

■eans or r di t1on. The milk in ustry us s isoto s for automatic regula­

t.1.on ot a numb r of th milk ro ct.i on roe s s , and the U SR Riv r Fleet 

em loy,, r o ctive isoto s as oi l u s for suction dred ors in checking 

the water l v 1 1n the Moscow-Vol Canal arrl for corrosion studi s on 

mechanic l com ne ts ot hi • In di ti on to the l r oac t1 'V9 1so-

tope 90UJ"C 9 th r 

strength or up to 20, 

v U bl l r s re v ch hav an e uiv nt 

r s or more of r um. Th ae lar are 

used in edic ins ti u orus for th r u ti cal p o es, by foo r search 

inst1 tutes tor pr rv tion ot food, by t rub r industry for vulcaniz tion 
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ot rub er, and for the polymerization of certain plastics. 

'!here 1a coneiderable interest in using radioactiYe isotopes tor 
s ecial power purpo es. While the cost or electricity n r!' ted by such 
"atomic eleotrlo batteries" may be prohibi ti.ve, their use with poor econo­
llies may be justified by the importance and urgency or specU'ic ap lieationa. 

(158) For future earth satellites it is lanned to use atond.c batteries veigbing 
(159) llO to llS kilograms, generating 100 vatts ot electricity. Strontt.wa-90 

11 contemplated as one o!' the enera sources. Since this isotope has a 
halt-lite ot 27 years, the aputnik will be powered effe0tinl7 throughout 
its uset'ul. lite span. 

Nature also roduces h r own radioactive substances in th" atmos~ere, 
the most abuooant of which is carbon-lu. nie use of the e:xtrenel.y lov 
amount8 ot carbon-lu as tracers in archeolo ical, biologic, and other 
sciences was pioneered by W. F. Libby at the University or Chicago, and the 
Soviets have been uick to adapt his method i n s ci&l carbon-14 laboratories. 

ill of these ap 11cat1ons, which are rely illustrative and do mt 
pretend to encom s the vaat sco or r isotope plication 1n tte USSR11 

must be backed up by an industry which roduces inst:ru.m 1tation for the 
proper use of isotopes. Many 1 terns of e uipnent which the SoTiets haft 
displayed at international r n, and at th ir atomic avillion in cov 
are commonly avail ble and are o t n Vi rtised in th news pers. Specific 
institut s do dr v ups cific tion3 or in trum nts which h ve a ecialized 
or particul r lie tion. Th r nerally av 1 ble to in­

( 160) dustry- the a rvices of the 1 or tory of Atomic Ins t ch is a 
branch ot th All-Union Instrum t 

institutes having p rticul pro bl 

ch Ins ti tn te. Faotori or ot r 

int e pplic tion of isoto scan 
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request the assistance of the Laboratorr ot Atomic Inatru,aente. 

Thua, the use of isotopes ia given muimwl enoourage119nt in the USSR, 
re8'Ult1ng, for eXIJIIJ)le, in a saving tor the national. econo111 ot l.S billion (161) {162) ruble• in 1957 (oorapared to a US figure of ~500 aillion). And, while thq 
are perhaps not as spectacular as nuclear reactor, or gigantic accelerators, 
iaotope1 ha..-e a ..-ast economic am medical potential ltlich should not be 

un:ie.r-ra ted. 
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An7 atomic energr rogram must have as its basis an abumance o! 

accessible uraniwn-bearin ores. 1be mst celebrated ot the USSR deposit• 

are those which are tourn in the Fergana Valley in the Central Asian 

Republics or lirghizstan ard Tadzhikstan. In the pre-World War II period 

these deposits had been mined for their radiwn c Jntent am the than useless 

urani Ulll aim 17 dumped. 'nle main centers or m .ning at that tiae veN near 
(163 )P,64) 

the Tillages ot Tyuya-Mu;yun and Taboshar. 

Since the var Soviet geologists have carried out an extenai.Ye prograa 

or uraniwa prospecting throughout the USSR. However, the locations and 

riohMss ot the Yariou., deposits are guarded alznost as zealousl7 as the 

atomic bomb stockpile figures. In tact, no published intonnation 11 &Tail• 

able to indicate the extent or the internal USSR uraniwa deposits. USSR 

geologists at intema tional meetings do n t respond to questiCl'lS regarding 

location. 

1be Soviets, howeYer, obtain a good fraction or their uranium rrona 
abroad, chiefly in several of the satellite countries. A!J soon a., the var 

with Oemany was concluded, Russian geologists under the direction or 

Colonel General I. A. rov (recently deposed he d of the C mi ttee ot 

State ourity, KGB, and an old hand i secret police 'l>rk), went into the 

uranium rich Saxony region of Gennany. nus " ologic Pros ecting Group 

No. l" was able to con.N.m the re nee ot t m tin ore bodies. Howev r, 

since the re gion at that time w s occupied by Am rlcan troops, it was 

bl ossible to proce d vi th th ros tin • When the US troops r treated 

from the Elbe to the a r d lin s or zon d re tion, Sovie t. eologists 

followed and initia de l oit tion of th uranium d po its in Saxony. 
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Further expansion occ·urred in 19u6 with the appointm nt or hi~ secret 

police official, Major Oeooral Mikhail Mi trofanovich Mal 'tsev, to head the 

operation unde,r the code name of "Wiem.ut A. o., • whi.ch means bismuth in 

Oeman. A decree dated July 17 t 19L7, fornally established the En.st 
(165} 

Oennan Corporation or W1smut . This date again confinns that June 19L7 was 
(166) 

the cri ti.cal decision period in the Soviet atomic energy program. Al though 

highly secret at first , the existence of such a large operation in Germany 

could not possibly have been kept hidden , and there have since appeared 

occasional references to the activities of the organizat.ion in East Oennm 
(167) 

newspapers. 

Another important source of Russian uraniu.111 haa been Czechoslovakia , 

where, usi ng forced labor, uranium has been mined tn the Joachimathal area 
( 168) 

of Wes t ern Czechosl ovakia and in the Pribram region of Central Bohemia. 

The Joachimsthal m.1.nes are six hundred years old and for centuries we.re 

exploited as sources of ·3ilver and lead. After the discovery or radiumt 

the site became an important nroduction center for th at ma~erlal , It was 

natural that the Sovi.eta \ ould covet the uraniwn content of the mines after 

World War II. The deposits are still producing arxl, for the most part , are 

now under the direction of Czechoslovak e rte. In the past few years 

Czechoslovakia has negotiated a price with the Soviet Union, a.nd .it is 

claimed that the uranium i a s,old under the same conditions that Belgium 
(169) 

sells her Congo uranium to the United St.cites. 

Other deposits of uran.1\ll1\ are being exploited in Poland, Rumania, and 

Hungary.. In the latter count.ry the uranium miners et Pees were among the 
(170) 

f1 ri,t to strike in tho general revolt of 1956. Because of t,he poasib.ili ty 

o.r 1.nstabili ties in the satelli ·te uranium situation, and bee use of the 
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general dri ve toward self- sufficiency, the developnent or done a tic USSR 

sources continues . '01ere have been many indications tha t the number of 

deposit s thus .far found i n the USSR is not dearood to be satisfactory to 

meet the exparding needs vf t.lie Soviet atomic weapons and power progra.mB , 

and that they envy the West its vast uranium resources. For example , 

1955 book by A. A. Santal.ov entitled t "The Imperi al.1st Struggle for Flaw 

Ma·terial Resources , n charged that t he U .s. was monopolizin the non­

Communist worl d supply of uranium, and soon a.ft r publicat ion of the book, 
(171 ) 

PRAVDA echoed the same char ge i n s t:ronger tems . 

Since the announcement of the goals of the Sixth Five- Year Plan in 

1956, Petr Yakovlevich Antropov, the Minister of Geology and Pmservation 

of Resources of the USSR, has been publicly urging the expans.ion ot e.xplora­

tion f or r are minerals , including uranium. In arti clea cal.led , nsear ch fo r 

Ur anium J ", the Minis t17 spokesmen have been urging young people to look 
(172, 173 ) everywhere on thei.r hunting, fishing , a.nd camping trips fo r uranium. 

"Look i n old quarrles and under your houses ." Geiger eountere (in Russ.1.an 

parlance , "radiometer indicators") had been furnished the young pioneer 

groups by the Ministry. However , there has been some criti cism that the 

inst.rument s a.re not suffici ently widely available . Of cour se, more exten­
sive and canplex prospecting, which .includes the use of survey aircraft , 

has been carried out by the Ministry., What they have discovered is not 

likely t,o be published . 

Never neglecting an opr ortunity to assert priority, the Soviets claim 
{17L) the di acovery of a nwnber of new u ranium-bea11.ng minerals, al though they 

are reluctant to state where the minerals can be fouro. I n 19L7, the 
(175 ) ntlnerals gidronasturan (hydronasturan) and urgite were cla:imed . A new 
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silicate-type u.r anium mineral was named nenadkevite , in 1952, tor .a Soviet 
(176 ) (177) 

geoch mist K, A. Nen.adkevich. In 1953 there appeared na t r ootenite, and 

even a nineteenth century po~t is now enshrined in the annals of Soviet 

atomic mineralogy in the naming o.t a uranium-phosphate o:re lennontorlte, 
(178) 

a~ r Mikhail Lermont.ov, Lennontov 1.s often s tyled as the "Poe t of the 

Cauoaeue"'J pe rhaps it is not t oo ri e.ky to surmise that lennon tovite 1a 

also native to that area. 

An 1nd.1.cat1on of Soviet intent 1.n exploiting uranium resources to the 

fullest extent ie pr ovided by their interesting work in the extraction or 
(179 )1 

uranium from natural lake waters, The uranium content ot such vat.era ie 

exceedingly low, but the compara t ive ease of extraoti on from such a source 

baa led Soviet geolog1.sts to concl ude that this process is more economical. 

than that or pr ocessing several types ot poor uranium ores. So an irdus­

trial scale operat ion for extraction from water was initi ated during 1952-

5). 

Muoh or the work in t he identification of the new mLneral a is perform­

* ed b7 the Moscow Institut,e or the Geology of Ore Of'Jpoait8 (!GEM). Proepeo·t-
(180 ) 

ing ard identification instrwn ntation i s deve oped by several institute,. 

One ot the more interesting developments for rapid ore a.as~ a.s 1 t came s 

trom the mines is a special apparatus called the Stationary Radiometer 

Control (RJCS) which is placed on th,e tracks "11.ch ca.rry tbe wagons ot ore 

from the nd.nes. The bulk r ad.1 a tion f .rom the ores serves to i.ndic ate the 

uranium content. Thi::, pparatus h s been und r continuow, development 
(181) 

since 19L6, and is apparently used ~xtensi vel y in Soviet uranium operations . 

*s t aromonetny Lane N:o. 3 5, sou th Moscow. 
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The other main atomic energy material is thorium which after appropriate 

processing and irradiation in a nuolea..r reo.ctor can be changed to a fi.esion­

able material, uran.1um-2JJ. Thorium hae not e.xtensi vely been used ye·t in 

atomic energy programs. However, the Soviets have shown an i ntense i nterest 

1.n the mineral J and since they have carried out thorough metallurgical 
( 182, 183) 

research on thorium: and have per.formed the requiai te meaeuremente on its 

nuclear properties , 1 t is assumed that at the appropriate eta the Soviet 

thorium resources will be developed , if they have not been up to the pre­

eent t .1.me. 

There are other resources involved in atomic energy programs . In 

processing most of the materials the main problem is to eliminate impurl ties 

which will capture neutrons in a nucl ar reac tor , and thus be de·trimental to 

the operation of the reactor. The purl ty proble.m is most cri tioal in the 

manufacture of the nuclear fuel and the moderator materials .. One of the 

common m.oderators is graphite , which is found in a natural state. However, 

natural graphite is difficult to purify and does not possess certain other 

requisite properties pertaining to density. It is therefore necessary for 

the atom1.c enere, program to make artificial graphite from petroleum pitch. 

rrhe existence of a numbe r of nuclear reactors using graphite mo:lerators in 

the· USSR is proof enough that the barriers in manufacturing artificial 

graphite have be en overconEt. Substant ial amounts of graphite 'Will be re­

quired for the USSR atomic power st ations . This ie now the basis of a 
(18L ) 

small thrivi ng small industry 1n the USSR. 

Another importa.nt moderator material 1 a beryllium which ha.s some 

pr omise for future fa.inilies of nuclear reactors. In the USSR beryllium 
• (18~ 
production has been develoned and an experimental nuclear crl ti cal assembly 
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( 186) wae ac ually built ln 195L using a beryllium moderator. This material. ie 
also being alloyed 'W1 th magnesi\L'n as a cladding for certain fu.el elements. 

Heavy water, another moder ting substance which ta present to the 
e.xtent of one pa.rt in 6 ,000 i n ordinary water, has been used extensively 
in the USSR. There are many methods of obtaining heavy water from natural 
water. One of these method ie to use electrolysis in conjunction with the 
operation of nitrogen fertilizer plants. Thi:, was the process used during 
the war at Trail,. British Columbia, to obtain heavy water for the US project. 
It va.s also tl1e method used 1.n the USSR at Ch1rch1k in Central Asia before 
World War I I and at Dniepropetrovsk to obtain small amounts of heavy water (187) 
for experimontal purposes . Recently, Kurchatov has praised the developnent 
by the Institute of Phy.<Ji cal Pro bl ems or a methoo of using low tempera.tu re 

(188) rectification o.! hydrogen for obtaining heavy water. This method was des­
(189 ) er.I.bed in greater detail at the 1958 Geneva Confe1~ence by both Soviet and (190) 

US Rcientists . The low- temperature distillation method had been urxler 
developnent 1:n the USSR since 1946, and a largo -scale production plant has 
been operating now for several years . Production of heavy water in the 
USSR is not confined to this method, and Kurchat,ov has stated, "We now pro ­

(191) du.ca deuterium on an industri.al scale by various methods. 11 

There are several institutes in the USSR which are devoted to problems 
(192) of rare metals, soma of which have application to the atomic energy program. 

Three of thes-e organizations are the Institut,e of Mineralogy, 0 ochemistry, (193) am: Crystal Che.mis try of Rare Elements, the Scientific Research Institute of (l91J ) Rare and Ught Elements ( in Moscow J, and the Irkutsk Scientific Research (195) 
Ineti t1.1te of Rare Metals . However, whe,n a t echnology of a rare metal haa 
to be developed for the atomic energy program, this ,rnrk is u,sual.ly carried 
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out by one or more ot the ins ti tutea directly engaged i .n atomic energy 

work. For example, the lbscow Engineering Physic• Institute haa done 

e.xtenaive research on the metallurgy ot thorium, zirconium, am niobiWI 

alloya. A! in any country embarked. on a .A.arge eoale atomic energy program, 

a broad network or supplementary in.sti tutes and irxiustries has evolved 1n 

the USSR, 
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The most cos tly and pe rhaps the mos t impressi v·e of the physi cists ' 

tools are the :nachines whi ch accelerat e elementary atomic partic l ,es to 

exceedingly high energies -- ene r gi es at which the most complex o.r nuclear 

nart.icles can be made t o di sinte grate and , lndeed , entirely new strange 

particl es beg:1.n to appear. A prominent physicist was once asked by an 

ad.minis trator for a .1us tifica.t ion of the costs of a giganti c acceler ato r 

which the physicist was about to buiJ d. He was asked in particular what 

he expected t o f ind aft er the machine had been const ructed . The physicist 

replied th at if he knew what he expected to f ind he would have no use for 

the machine in t he first pJ.ace.. Thus , the acceler ato r is the physi cists' 

tool for probing into the unknown. And since this probing on a nucle ar 

scale is extremely fo rceful, i n a sense the a.ccelera ting machi.nes can be 

consider ed t he ohysicis ts ' artille ry. 

For the mos t advanced of these machine s which produce energi.es of 

cosmic mar,ni tudos the r e are f ew, if any, fo reseeable pr ctical applications , 

y t the construction of the se machines has received unprecedented fi nancial 

support in the post-World W,ir II period from many gove rn:m ,nts . Inde·ed , the 

USSR is no t only no t an excopt1on, but, has achie\·ed some spectacular 

successes in thi s field . 

There is now in t he USSR such a profusion of small nuclear accelerat ... 

1.ng machines i n use i n scientific insti tute3 and in f acto ry labor atories 

that a complet e l istinp, of t.he accelerat ors would be a major pr ojoc·t in 

1 t self and would probably se rve no useful purpose except to show the extent 

of the USSR accelera tor rogram . This is already ev-ident fro m general con-

i de r a ti.ons . It wi ll , perhaps , ::1 uffice therefore to li st he re a few of the 
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ujor aoceler tor deTeloJm9nt1. In doing 10, 1 t. wlll be ne0eaa1r7 to 

define only too briefi7 aoma or the different t7J>ea or accelerating 

uchinee vhich will be enc untered. So• ot the label.I are peculiar to 

Tiet literatun so their west.em equiYal.a,ta vill al10 be giYen. The 

SoT1 t acientista themselTes re beginning to use the ttn'lll!I 1nterchangeablJ. 

'nle baaic type■ ot acceler tors for obtaining high energy nucle .,r 

part.iolea are 1 

'ftle Linear Ao ele rator in "11cb, b,- a suitable ocmbination ot eleotrio 

ani/or magnetic tielde particles are progressinl7 accelerated down a long 

tube. 'ndi, is the earliest type of accelerator deftloped, &R1 aewral 

Tari.ants ot it producing particles ot D&l.l nergy are to be tound 1n 

different U R laborato:riee. At the lharlcoT Fbfsioo-Tecbnioal Institute, 
• a group under the direction of I. D. Sinel 'nikoT speciall1ea 1n designing 

linear acceler tors t or u.se u beaa injectora tor the larger accelerating 
(196) 

uchinea. Host of the aignitioant US R ace leratora, howewr, are or the 

circular type w fall into the tollcnd ng c tegoriea. 

'nle Cyclotron. Thie vaa inTented am deTeloped b7 Ernesto. Lawrence 

at the UniYersit7 ot California in the earl7 19)0 11. The n.rst 07olotron 
(197) 

in BuroJ)8 vae coru,tructed in the USSR b,- KurchatOY an! hi• collaborators. 

HCMtTer, there are de!ini te llnd. ta to the energies vhiob oan be obta.ined in 

a 070lotron ard it vu therefore neoeas&l'J to de'rlae nev p:ri.nciples to 

accelerate articles to higher en rgiea. ~'heae principles ess nt1.&ll7 

consi,t of ronding nrioua types ot nriaticme ot electrio and ugnetio 

r.teld1. Th Yariati na are ccaplex and will not be elabor t.ed upon here, 

*nie •ersatile Sin l 'nikoY also directs rogr 1 1n thennocuclear research 
and in 1pecial allo,a tor nuclei r reactors. 



but a .rev of the ditfer•ent types or· machines will be listed. They are r 
'ffle Synchrotron , which accelerates electrons, represents the .first 

step forward after the invention of the cyclotron in ob taining higher 

energies. 'nle principle of the synchrotron was invented by a Russian, 

Vladim1r I. Veksler, and it was communicated and published in a Russian 
(198) 

journal as earl7 as April 1944. Thia was at the t ime when some Soviet 

physicists had just resumed their work eo that this mu.st have rep.reaented 

one or the earlier trui ts of Veksle·.r Is renewed labor. Sub1equently, an 

American, Dr. Edwin McMillan, a colleague ot Lawrence's ind.epen:l,entlr 

1.nvented the eame principle in July 1945. McMlllan Is work wu published 
(199) (200) in September 1945 but Veksler protested and claimed earlier prlorl ty. 

McMillan gracefully acknowledged in a later letter t hat., "•. it is clear 

that Veksler'a discover, of th,e principle was earlier. ~
20

\lksler stated. in 

* his letter of protest that a 30--million-alectron-vol t (Mev) machin,e using 
his principle was nearing completion at the Lebedev Physics Institu.te or 

the Academy ot Sciences of the USSR, am. 1 t would seem that this vas the 

.first high energy elec t ron accelerator to be built in the USSR in the post­

war period. Later, in 19L8, a machiM having a ·tenfold large r amount ot 
energy than Veksler ts came into operation at the University of California, 

but the Soviets were not far behind in placing in to operation in the last 
(202 ) 

days of 19L9, also at tha· Lebedev Insti tute, a m. ohine of approximately the 

same size as the :•rioan mchine. The 30-Me·v and 280-Mev machines a.re 
( 203 ) still being usefullr empl oyed at the Institute for advanced r esearch. 

* An electron volt is the amount of ene rgy an eleo t :ron will acqui re by eing accelerated through an eleotrlca.l field or one l'O l t. Chemical ener gies are u9uall7 measured in tenu of electron volt s or leas, while nucle r · energies occur in quantities of thousands, mllllone , or even billions of elec tron volte •. 
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It is pertinent to note the time at which this larger machine went 

into operation, for it corresponde roughl y to the t1me of the a,chievement 

ot the first Soviet atomic bomb. It the:riefore represents a diversion ot 

men aoo. materials during a period w-tien such wen1 scarce and the atomic 

bomb had highest develoJJYlent prio,rlty, W the decision to proceed with a 

large a,ccelerator construction progra lllUBt have been made 1n 1947, con-

0urrentl7 w:1.th the ri.t.al decision on the atomic bcril. Bu.t, more signifi• 

oantl,7, the Veksler accelerator was not the largest nor t.he most expens119 

one to be put into operation in this ori ti.cal period. This honor belongs 

to tJle gigantic J?E;O.Sotron (which 1.n US terminology would be called a 

aynohro-cyolotron ) at a then highly secret laboratory scne 6o mi.lea nort.h 

or Moscow, at Dubna. The coru,truot.ion ot tbia phasotr,on, as might be 

supposed, va.s one t ~ the multiple reapons1b111tie.s of Igor Kurchatol'_. ard 
( 2'02) 

ftit is to him that mur.h ot the credit for its ultimate success is due.• 

Coming into operat,1on on December J.L, 1949, the phasotron was designed. to 

a.o,calerate much heavier particles than electrons, namely, protona, to 

ene.rgies ot 280 Mev, and alpb particles to ener-gi.e1 or 56,0 Kev. At the 

erd ot 1950 the phaaotron was converted so that, it could .a,coalarate protooa 

·to energie,s of about 500 Mav and i .n 1953, after an. extensin nuclear re­

aearch progru vi th the various particles o.r the above energia,1, the machine 

was oonv rted to give proton energies of 680 Mov. Thi a is an irdeed inzprea­

ai n machine and is so arr8.Jlg9d that as manr a.1 12 to l6 d1.tterent expe:r-1-

•nts can be carried out simultaneously on it. A.a Dr. Luis Alvarez, anoth.er 

colleague ot E. o. Lavre,nce, described it, "I have seen ill the large· 
( 2~) 

.blerican o:,tilotrona , and this ia better engi.neered than any ot oura.• 

'l'he .modieat manner in which th Dubna phasotron first came to the 
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attention. ot the western world is rather cttrlous. The first papera g1. rl.ng 

results of experiment done on the machi.nes were aubmitted to a Russian 
,20S) 

journal in November 195h, am published in a December issue of that journal. 

US scientists did not become ful ly a.ware of the implicatiooa of those papers 
(206) 

until March 1955. It should be recalled that dur:l. .ng the Stalin period. and 

approxiJ1atel7 for a year afterwards, all of Soviet nuclear s,c1ef¥::,e1 whethe:r 

pure or applied, was classified. There is therefore no reason wy the 

Russian phasotron wo,rk which was perfonned up to 19 53 1,,rould hc.ve 'been de­

olassirt.ed at that time. After the pha.sotron was reconstructed to prodde 

particles of h.igher energy, Soviet scientists probably wished to report 

t heir best work so that , allow ng tirre for furthe r xperiment aticn a.rd 

analysis, the actual public ation date at the end of 19Sh appears to be 

·t explainable. 

Until the middle of 1956 the Oubna phasotron was tho l argest or its --· 
~ in the world. However, since the operation or the Untversity ot 

C lifomia machine at energies in excess of 7 Mev, the Dubna installation 

has had to taka second place . But the Soviets had been working on still 

more powerM acceler ting machioo s ot different types. 

A SY?Chrophasotron which operates on still different prlnai ples and 

is capable of producing exceedingly emr getic nu.clear particles, cane into 
(207) 

opera.tion durlng March, 1957. When it did so, it took t he lead from two 

US similar machinos t the cosmotron at Brookhaven Nat.tonal Laboratory 

operated at approximately 2 billion electron volts (Bev); and the 6.2-Bev 

b vatron at the Univor ity of California Radi. tion Laborator,. Proton be 

energies of 10 Bev were obtained in the new Rus sian eynchrophasotron in 
1t May, 19571 this represented the gr eates t energy ever attained in a nuclear 
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(2o8) 
aachine, In ai1e, the 10-Bev chine is t 1m s i , !or the weight 

o! i ta magn t alone is )6, t ons (thew i t 

the diameter o! the evice is 

OS cost tor such a machine wo d 

( 20 ) 
out 2 f t. 

about 100 

st e uivalant 

on. ere a ar to 

haYe be n a num r o! dif f1 cul ti s 1n ttin th ce to o ra e 
( 210) 

properl7, ani many or th Rus ian scientists thEJ11selves f 1 th t its 

initial operation had been mainly fllr prest1. purposes. 

1b hrsical location of the 10-BeT rtynchroph eotron is at the Ele0tro­

Alysical Institute directed by Veksl r and is part or the Dubna res earch 

complex which nov bears th namt; of the Joint Ins t1. tu te for Nuclear Research. 

(Veksler•s Institute is nov officially term d the Hieh Energy Laboratol7 ot 

the Joint Inatitute.) In the int rnational r ce tor machines of higher 

energy, the Dubna d vie vill be outstripped, aoout 1960, by a machine 

being built at Bro khaven d by o~ at the lliro an Organization for 

Nuclear search ( C ) , t n va, T ese we stem machin s vil l be 1n the 

ran e or 25 to JO v. How v r, the Russians do not like to be lert behind, 

,md at the Institute of El ctro-Ph ica.l A ar tue ( pparently th ma or 
{ 211) 

accel r tor ngine rin d i gn or anization i n the U SR) 1n Leningrad, a 

50-BeT synchro sotron is 1n a 1 te d si st e. Using new principles, 

the n v machine vill wei gh l ss than th 10- T hi.ne, that is, approxi-

utely 22 , t ons. It wil l, hoveYer, h an 1.mpr ssi vel7 l r diameter 

of owr 1, 500 f et, Th loc tion of the 50- .,. chi ne is not knov, &Bi 

because it d f1 t ly o e not s to call fo r in the ubllshed adTance 

plans ot t.h Joint Iru, tit • te fo r cl r arch , its 

will not b t Ou •• Mor o r, 
( 212 , 21) ) 

tion ot V. V. Vladi r ky who 1 s 

1 s in 

17 1 ntifi 

but vi th the Th rmot chnic La or tory o !. I . Ali 

11 kttly t hat it 

de und r the di reo­

vi th V sl r 's group 

oT. Un oub Y, 
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after this 50-Bev ma.chine, is built , the Russians will again temporarily 

lose their lead to a western ma.chin • However, it is certain t hat they 

will bid higbar a.nd h1p;her and Veksler himsel has givtm so indication 

of how high their final bid might be 1 

I do not doubt, howevP. r , that e·xperimental physic s 
will succeed in solving this problem t oo, and that 
we shall lean1 how to creat,e artificial l y pa tic loa 
w1 th anorroous en1Jrgies of the order of a millivn 
million t ,o ten million million electron-volts. (21h ) 

(215) 
At ,~f,6)national meetings held in Russi a in May 1956 and at Geneva 1n 

June 1956, Soviet scientists gave some 1ndlc.ctt1ona of how they are going 

to attempt to reach t hese higher energies and to improve accelerator 

designs. Veksler described tbe concept or making the acceleratin~ field 
(217 J 

appear only in the v1 cini ty of the accelerated particle its elf. This is a 

very advanced rela tivisti.c concept , and the r eader should not be bothered 

if 1 t is no·t clear to him, for at least 1Jne of the promi nent US accelerator 

elcperts present at Veksler 'a talk has confessed an inability to understand 
(218) 

the concept, . Another, even more speculative idea was presented by a :,oung 

scientist in Kurchatov's Institute , O. I. Budker, who described the possi ... 

bility o.f using tho so-called pin.ch effect, which ls important in thermo­

nuclear work, to provide in accelerators of very small diameters intense 
(2191 

proton beams having ene rgies as high as 100 v. very small-scale rood.el 
(220) 

has already been built. If Budker 1B large-ac le machine can ac tually be 

built, then the energies obtai nad will be a tenth o.f the way toward Veks l er 'n 

envisioned goal. 
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In 1927, when Nikolai Bukharin offered the entire electrical output 

of the ci t y of Leningrad for research in the production of thermonuclear 
(221) 

energy, it is quite cle.:\r that .if this offer had been accepted by the 

eoientisto it would have been to no avail . But the story is illu t rat i ve 

ot the will ingness of Soviet planne rs to venture into untried fields, then 

arrl now. For, in the 1920 •s, the knowledge required to aimttlate the types 

o.r nuolear reactions which occur in our sun and other stars was entirely 

inadequate and undeveloped. Much of the required. inf onna.tion came into 

being during the 1930 1s which, the world over , represented a period or 

remarkable discoveries in the field of nuclear physics , pa.rticula.rly at 

the Cavendish Laboratory in England and at the Enrico Fe nn.1 Laboratory in 

Rome. It is i nteres ti nr, th :, t almost all of the experimP.nts on the nuc Lear 

physi cs of light eleme1ta , which were to prove· to be so i.rnportant la.t,er, 

were immediately repea·, ed and extended 1.n the laboratory of Iro r V. 
( 222 , 223 ) Ku.rcha tov as soon a, they h,1d been nerformcd outstde of Russia . It is 

thus not unnatural that after t he Soviet physicists had accomplish d t.heir 

primary mission of achieving the atomic bomb , they should tum to rese rch 

on a. promising new energy source , a.nd the )'Bar 1950 appears to be the date 
(224 ) 'When Soviet research c,n cont.rolled thermonuclear reactions was s tarted . 

'nlis 11!1 approxi.mately one t o t'i«.J years before similar work wa.! initi ·ted 
( 225) 

on a serious scale in Brita.in and Ule us. 
As the name "themonuclear" implies , the problem involved is to b.o t 

an appropriate i sotope such .as1 deuterium, a: haa.vy i.eotope of hydrogen , to 

a tenperature o high that by virtue of thei.r thennal motion! alone the 

deuterium nuclei will collide , combine, and thus emit large qua.nti t1e ot 
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energy-. I! the end. t ted en rgy c us d tor the t\lrthar heating o! gas, 
th re t on vil be e 1!-eus t ning. As KurchatoT has pointed out, the 
amount o! n rgy- re uir to he t such a 1ni t1 ll1 "is a ut the 88119 

(226 ) amount or energy re uir to boi w ter in t h ram111 samo•ar." The 
probl 1n~1Ted, howenr, is t o transf r of this en ra to the 
deu teriWI nuclei and to reTent 1 t r II radi ting out in to space again. 
It is interesting that the jor a r oach to this heat containment problea 
11 remarkably s1.milar ln the US , the USSR, and the UK. !be n.rst oppor-
tun1 t7 to make such a CC1Dpari1on ocoun-ed vhen some o! the Sorlet expsr1-
aents were described b;y Xu.rchatov at the Brit sh Nuclear Research Establish­
ment at Han,ell on April 25, 1956. 

Both the US and the USSR, the latter rhaps a bit earlier, were able 
t o produce "spuriou1" thennonuclear reactions in their ap aratuses, ard bJ 
ver, interesting d1 gnostic and h ·e ical ll>rk were ble independenti, 

( 227, 228, 229) to recognize the s rious re c i ons • such. The Bri tleh and US work vu 
( 2)0) announced s:1.mul taneousl7 on Janu ry 2 , 1958 J and on January 29 a ovi et (231) 

broadcut hailed the UIC work and depreciat th t ot the US simply by not 
mntioning it. On February 28 , Ac endcian KurchatOY dro\'19 the v ge 
still further b7 a fuller description or the r1 tish work and stating that 

( 2)2) the American vork basi0al17 di not repre sent any new facts. Within six 
110nt.ha art r the ciftcatioru, tor the British thermonucle r machine, 
"Zeta", had been re:ieased, the Ruasians had con., trncted in IA9ningrad a 
taithtul reproduction 1:Uled "Alpha." 'Ibis can be taken as an in:llcation 
th t tJle Sod t controlled th nnonuclear rogram vas still see.king direc­
tion and that all pos11b111ti a w re being consi ered and tried. 

What 11 perhaps 110re in restin than the relativw technical pro re11 • 
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of the three countries in the the onuclear fi.eld is t he f act that the 

Soviets have recognized the motional nnd political appeal of a develop­

ment of such promise . There are strong indications that the Soviets may 

fe el t hat the momentary politicn.l value of heir work may be more impor­

tant t han the possible future end r esult s . And in this respec t Igor 

Kurchatov r epresents the political as well as the t echnical instrument 

f or implementation of the Sovi et controlled thermonuclear re actlon program . 

Because of a possible mil! t ary applica i on of controlled thermonuclear 

r eactions , the actual work of the vorious nations engaged i n this field 

was claasified until the spr ing of 1956 . I t was Igor Kurchatov and hi.a 

Harwell talk which br oke t hat classification barrier f or tho first time . 

The world reaction to his talk was more than he possibly could have desired , 

and the Soviet pr ess and r adio were (lUick to follow this coup with sel!­

prai se . In 1956 Kurchatov al ao made an of fer to the scientists of the 

world to the effect that if hey cmild per::iuade their governments t o agree 

t o a ban on the use of nuclf'ar weapons , the Sovi.e scient ls a could co­

operate in thennonucl ar rese Brch with their we,;trrn collear;ues and t his 

would open the way for ""uil scientific cooperation among all 9a
2

t~QnS 
( 233) l ;4J 

the 

wor l d. Two years .later Kurcha tov re-emphasized t his i s sue . He pointed 

out t hat such eminent American physicists as F.dwnrd Teller who we re closely 

connected with the hydrocen bomb were also workinP, or. the peaceful con­

trolled thermonuclear reactions ; he also emphastz d the possible milit ary 

appllcations of controlled th rmonuclear r eacti.ons . Ku:rchatov concluded 

t hat in this atmosphere it would Ix! impossible to expect complete franknes s 

among ecientista of different nA ti ona 1md concluded agatn that complete 

cooperation was possible only if nuclear weapon::i were brum d. 
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On the technio level the controlled thermonuclea.r work 1.s the 

responsibility of Kurchatov•s Iruititu of Atomio Energy in Moscow, mi 

to a lesser extent, of Hoi,cow State University, and ,r institutes in 
(235) 

Sukhumi.1 Leningrad, a.rd Kharkov. The special thennonuclear section la 

headed by Academician Le\' Andre vich Art.z1mov1.ch whose background marks 

him ae an expert in the fields of electron optics an:l atomic acce1eratora. 

Both or these related. art:, are important in the controlling of thermo­

nuclear reactions. Also, as was the c se in the us, many indivtduala 

engaged in the thennonuclear effort were recruited f r om the cadres whtoh 

earlier W"' . ked on the electromagnetic separation of isotopes. Artzimovicn 
(236) 

played. an essential and perhaps the le ding role in the l&tter effort. 

The theoretical thermonuclea.r work is directed by Academician M. A. Leonto·vich 

aasi.sted by ,a number of able young t heoreticians includi.ng Academicians 
(2J7) (2J8 ) 

A. D. Sakharov, V. D. Shatron..:,v , and O. I. Budker . In June 1956, young 

:Budker im.preasod his western collea es by describing, at a meeting held 

in Oeneva,. an imagl.na ive and revolutionary type of nuclear accelerator 

(described in "Attack on the r'utur . ") which qui te likely will ha:ve impo·r--
(239 ) 

tant apolication in the thermonuclear problem. warded for his outstand 

ing wo,rk Budker ha.s recently been sent to head the ne·wl y established 

Institut.e or Rlys1ca of the great sci nti.fic complex whioh is to be estab-
(2l.10 ) 

lished near Novoalbirks in Si aria . Bud.ker •s Institute will act as an 

eixtemdon ot Artzimovtch I e laboratory so that it shou. d become one of the 

t:vo 110,st important centers of thermonuclear research i n the USSR. 

In Auguat 1958 Chinese scientists at the Institute of .\tomio Energy 

in. Peiping ware treated to a previe·v description of an experim~",tal thermo­

·nu,clear device (named '"Ogra") which had Just be o:n built at the Mo900w 

• 

• 



RM-2163 
h-25-58 
- 9) -

( 2Ll) 
In.st1. tute. Resembling a long w1nd tunnel 65 feet long and !i-1/2 .feet in 

diameter, Ogra dwarfed any other thernnnuclear device in the We st. It 

has certain similarities to another, Sl'tlal.le·r device known aa "DCX'" devel­

oped at tile Oak Ridge National Laboratories . At the 1958 Oen.eva Conference 

on the Peaoerul Uses of Atomic Energy tho US ard Britain formall lifted 

all secrecy on data that wt ll be obtained fr<Jill IX!X and a U other controlled 

thennonuolear e:xperimentat.i on. It would be hoped that Ogra (which is a 

contraction of the Russian wo.rd for "fenced in") !lDd it s kin wlll be di1-

cuased just as freely as data is obtained. 

Arttimov1.ch and several of his colleagues have already bee·n honored 
( 2L2) for their thermonuclear research as recipients of the 1958 Lenin Prize . 

But the controlled thermonuclear reac ,ion problem is still tar from solu­

tion, a.oo it is meaningless at this point to glve a "lea. " to any one 

nation. But vi.th 1 ts extensive program, at least as large as that of th.e 

U. S. and several- fold that o.f Britain, the, Sorl. e t Union standa a very gocd 

chance of es tablishing further the1 onuclear gulde posts of politic al wxi 

technical significance .• 

Kurcha tov has noted that the earth '1 ! deposi te of uranium and thorium 

would be sufficient to last only several hundred yea re if all of t he rld '1 e 

power were made dependent on the fis s1 o,n process . This is probably an under­

estimate, but whether the fission time scale is in terms of hundreds or 

thousands of years:, th ere is sufficient deuterium present in the earth's 

oceans to meet the 'W'Orld 1s power requirement,, at the p 3ent re+.,a of con­

eu.mption, tor about one hundred million mllll on years.. Clearly, t.hel"e ie 

an incentive here fo r the Sovi et Union as well aa for any other nation t .o 

be the first to tap this enonnoul!I resol.U"ce. 
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