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CENTRAL INTELLIGENCE AGENCY
' WASHINGTON 25, D. C.

21 March 1955

MEMORANDUM FOR:  Mre Gérard C. Smith ¥
Dre Ao Ko Brewer
Cols Geo. E. McCord

SUBJECTx  Section 73 (Atemic Energy) NIS 26 (USsR).

1. Attached for your review is the Atomic Energy -
Sectlon of NIS 26, USSR. - ‘Tis is the result of the revisien
of a draft originally distributed to you in December 195k,

. 2+ It is requested that any suggested chanpes.be"
Presented as soon’ as possible so that a discussion aimed at .
coordinating this NIS might begin on or about § April. T
: 34 After coordination, an edited draft will be-
prepared by the Production’Staff/0ST, and a copy will be. .- % . .

distributed to you. It'is ‘requested, that the attached draft - = -
 and the December aft’be returned to Nuclear Energy Division' - *, -
at that time, .U U S Lo T
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SECTION 73

ATOMIC ENERGY

his is a preliminary draft of _Seéﬁcn 73, NIS 26, °

It has not been finally edited or reconciled with
other NIS Sections and should not be reproduced,

i
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Tis Section.epproved by the JAEIC for

use in the NIS
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NIS 26 -
Sec T3

' CIA-October 1954

T3. Atemic Energy

A. Geérperal
- 1. Eerly History .
There is clasr evidence cf Soﬁ.et research interest in atcnic energy

ph.,nomenon in 1939. mring the

dating back to 'c.he disccvery of th.. f‘ ssi
war years, the USSR conducted orga.nized basic research in the fiem cf atcmic
energy. In Novembnr 1945 the- "Firet Chia" mrectorate attached to the Council

of Hinisters" #es arganized under Beria ‘to"pm cand carry cut the USSR atcmic

energy ITogram. A i o
In 19145, the USSR undertookv ma,jor program in occupied. areaa to obtain

mate.rials,. icersonnel, and equipnent of potential ve.lue to an atomic energy

‘German end’ Austrian scient.ieets vere mcmited for work 1n the USSR; and pos&

ibly es much as cne ton of heavy va.terias conriscated froe:x Gerr..an stccks
“Uranfum mining operations vere begnn 1n nte 1945 con deposits in Czechoslovakia
andhﬂ@ariaandshortlyﬂthereaﬁemeemmmdPoland Exploitationof
Satellite uranimn increased rapidly untu 1950

Avallsble evidence coneeming Soviet espionage werrants the inference
that Soviet etomic energy research plant design, construction and cperztion
wvere ce.rriedoutvith considemhlekncvlcdgeoftbevs., UK., andCanadian
etonic energy pmograms Although thisAespionage assisted the early Soviet pro—
gress by at least estebliahing guide lines for resecarch,’ extensive independent
research by the Soviet was required. to e.ccm:plish thier program " Also, 1t is

evident that in a mmber of important mstances Soviet practicea do not follow
_those of the western countries meaticned, .

developnnt was undertaken on methods of
Broduction of plutentun sud uranium-235 'f‘j 'zhe Plutontum peogren progreased

Early in the Soviet nrogrém,

more rapidly and was the source of the ﬁrst Swiet fissioneble mterial‘

—:Ai‘l-.-i‘ g
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Early eviéence of interest in mctor ccmstruction was revealed by a Soviet
production progra::: for heavy water, which cculd only be used in reactors.
Although details on the pa-ogress of reactor_reseaxch_a.nd the speciric types

progrsmendoftbemmndevelomentpmgmmmdemmtmtedbytheuseof
plutoniuminthemcle.rweapontestedinAugmtmla '
mevss{undertookanextensivereseamhprogramonisowpeseparation

tested in October 1951. It is believed. that' the first Sov.tet U-235 ves pro-

2. Growth of the Prosmn
The USSR atomic energrpromhasundergone amaaornndcontiming

expension since the initial achiev'ement of fhe production of plutonmn and
the experimental test of the first mclear wapcn '

organized to direct these nctivities. - Pre
*maeintained at the very high levels reached in 1950, and productlon in the USSR

vasminedinl%-&intheUSSRaMitaSetellitea, mclndingxastGemny
While this figure ig sudject to a- considerable uncertainty as a result. 01’ the

AT\ A1t~
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2,000tonsorthistotalareestimtedtohaveccmeﬁmxas‘cermuy end

‘thig. figure 1s coaside:ed to be su‘b.ject to- an uncerta.mty £ not moa:e than plus
or mims 25 per eent : ’ ' _
MaJor expensioa of fissiousble ie.lrpro@ction fa.cilities at tb.e

Urals sites occun'ed - Two major: 'new atomic.energy inste.llations harc been

tuilt in Central Siberia, and it 13' believed that these are engased. in fis-
siona.ble materials production. _ R ' S
meexpanaionofplutonimymductionintheussahasbeenreveeledby

a rapid increese in the total USSR react j'v ‘pover level. ‘Tue incresse in power
levelbasprob:blyresultedﬁmane:gantionoftbeoriginalreactor aiteand
the eonstruction of & new site. - I‘hegrowthof the' factlities ror production ;
of beavy uater, used in the constru tiar or”reactora, is supparting evidence
for increaeed plutonium production The 'hca.vy weter facilities vere greatly .

expanded in 191}9-50 and bave conﬁ.nned. _-'gfov since that time

Grovth of urenium isotope:separati-‘cxz‘z activities is revealed by tke
USSR lmocz.lrement cf meterials for the constmction of isotope aepamtion
facilities and the’ contimedincreaseintbempplyof electricpomravau—‘ .
able at’ tbe 1sotcpe sepa.ration plants Beginning ia 1948 and con‘tim.ling |
thraugh 1952, t.he USSR pn'chased vy la ge'qmnuues of nickel vire mesh.
in Bast Germany. ﬁxis raterial vas w
gaaeous diﬁ’usion isotope separation plants. . The quantity of material pur-
chasedandtheperiodmuingvhichit. p&omredmindicauonsofthecon- |

An: lthe fahr.tcation of barriers ror

timied growth of the isotope separation piants. Very Jarge qtmntities of
electric pcmer are required for the operaticn of isotope scpa:mtim facili.
" ties on an indusm-ial scale, ﬁeqxantityor electric power ava.ilsble at
the USSR 1sotope aeparation sitee_ ixzcreased ma.rkedly aince 1950, :uzuca.ting
an expanbicn of the 1sotope seyaraticn actiﬁties. It is probable that a third
 isotope separation fadlityhasbeeﬁmnt;maddition to tha two 1n the -

—_— Ay -
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ﬁxe controlling crganizational'atructm of the I.BSR atamic enez-gy
progra.m, the Pirst Chiei’ Directorate and tne Second C'niet Directorate attached
to thz Council of funistere ’ continued vitbout substantial change frem 1950

t

-the activities of this ministry have not be'-n puhlicly detined, it is

responsible fbr a.t least a. part of the Scrviet atcmic energy progrmn and is

probably reaponsible fm' the averall administration ot the program The

administrative changea following Beriya'e a.frest do not appear ‘to have &dversely
affected the progress of the Soviet atamic energy prog;ram. ' '
‘The history of the consh'uction .of the fissionable material pu:oduction
plants, located in the Urals area an i in Central S:lberia, 1s genera.lly clear
from a variety of evidence. Hovever ’ixportant details remain undetemined,

and these introduce a8 measure of mttainty in the eetimates or production.
Hevertheless 2 in.formation on

; "'uity of uranium, the ‘tinetable of
construction, the slze or fa.cilitiea ,-,the qua.ntity o:f heavy water available for
reactor use, the tota.l z-eactor pouer level » the proctxrement of nickel wire

meah, and the powver available at various sites, particularl.y those engaged in

isotope aepa.ration, provide consistent suppocrt of the eatimates of cmlative
USSR fisaiomhle material etocbpilas ‘bo the end of 195h ‘which follow: o

Date co N . . Plutonium -
| Mia-1gh9 | '10 Kilogrems'
) i1a-1950 50 kilograms
K1d-1951 100 kilograns
Ka-1952 300 kilograms™" "
M14-1953 600 kilogrems
 M1a-195% 1,200 kilograns
- Hnd of 1954 1,500 kilogram

WP QL7
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Sec 73
.':b.‘ﬁid-i951 S Ty kilogrens
Mig-1952 : | 150 kilogrems
Cmelgs3 350 KiTograns -
Waess 900 kilogrens _
_- End of 19511»' | , ,500 kilogx:ams o

The USSR now has a ful.l-acale atcnic energy pa'cgrem in Operation dir-

ected tovards the s@port of a war-making potential ‘I’hus rar, this suppart

has been evident inthe fora on mxclear weapons--Soviet teste vere made in 19269, ’
1951, 1953 and 195% No clear evide‘ is available on Soviet efrou:'ta vith
respect to nilitary pavm' ar propulaion ‘applications. Howevar, :ln viev of

‘ the inmasing size ot Soviet ﬁasioaahle materi&l stockpilea and announced

interest in the non-military pcver ap
on military aapects of this problem 18 md.oubtedly being expended
On the basis ot 1nfomation mv'a.vailsble, it s concluded that the

ca.tion.s of atomic energy, nauc erfort

USSR is capeble of producing nuclear' veapons vith exploaive povars :Ln the
range of a few thousand tons of TN" to appa.-oximately one million tons of M

of each type that the USSR will actually._atockpile » the wapona atockpiled

will, for the imediate future, probably have the general cha.racteristice and

explosive pmrs of models tested. L

—
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/ - The chiet atonte anez-gy W'tamﬂg afartad i:l‘l'h the Lz

atien in Augnsfq 19&0, of the Omﬁse&m mAthe Ura:ﬁm Prohlw sttached to

‘ tbe?mad.ﬁmaﬁﬂ:e acawetsum'«wﬁxmaubaemoz saientd.ﬁo

rosearch wmbyzmamaa of the Academy of - mma of the USSR 4n the

- ﬁaldo:nranmroeew; boor@ani' memﬁmﬁmofthomﬁxodsotaepamﬁng

o mrlching uramium isotopes aud of zaaaardaes into ﬁm conu-ol of tha promm
otmdtoecﬁ.va daem ammefmctcmﬁmmdgamal@im of me

"muacwuwmkamlmmtmwso:musammummn

prcblens Ty Gy Fhdopa of the Leningrad Radium Tnstih tath was its fivet Prasidenty
tba other thimwnbwaum clearlyjnpreaentaﬁm o£‘ tboea va-im

In mo 191;3 the Hinth mmmu of the mma orsmiwd m E
muke prelizinary studies in tne‘maat:mar physics with epectal. m@m t0
the queanmotatmicmm, Innavr@w, 19%, tbeumnmminﬂw '
mna valey area uare rmad fm ‘!ha_ atu-lsdictim of the cuur Diacﬁotata

of ‘Fars otals, Mnistay of nm;zm-m‘muunrgy. and recrganised es Csbiing
ﬁéofmomnmmmmw, HEVD, 'tnammatmmmd; Sta.rﬁ.nain
Mayy 1915y the Mnth Divecterate eeut.mted with'over t5o hundred German and
Anst:dan scimtiatu tawcrk in theﬂssn caatom: emrgy pc-eb'xm at mml

new 1ahomw~3.es al.bﬂqaenﬂy ALY tw"thiémose

wgm.nadaathacentralhbomm samsammwmrsnrosnn- Sineethen

. 48 clear gvidence of the collaboration o£iabomtwy 2 with the Hinth mmmu,

VD, mmeeelec-umomemmonuszétomkmatmcmmm
uiaprobablsthnmemﬁviﬁe '_Acadanwofmieneesmdthemnintho
field of atomic enemm em;a‘-uu.nmmxn;mugnr«E e, mmm capacity as
mammrmstm Dafcnse’!)emkmf:.ftha Gamcilofmniaterabemcn :
Sepmrwbhamxpmrlm




CIA-Qotober 1954

Councdl, of Hinisters (FCD) wan creatad nﬁx‘ the xes;mim.lity ot fulfilling
the overall objeotlvs of the Soviet a‘bomic energ;r nrog:‘m Lsada:'e of industyy
from various minlstries vere bm@:t into the new cx-mzaﬁm, men uho, for the
most part, rataimd thetlr old joba :alang frﬂ:h their now respona.buities. For
inswne, Golmel Gmm Ltmch‘?amikwuho\ras appolntadhea& of the
¥ xeept, tor o tine being, mwponiﬂm as head of the mnam of Agriwl‘hml
Beﬁyamtalned mrandimﬁm of ;:olicy as the mamnaibls member of
the Comncdl nfd.muera. g a.mmo m prog,ram the hi@ast pouum, admi.n-
istrative, technicaly and ecientif:‘.c ilp of the natlon 1n onder to achim
the progren cbjeatives in the minimm _amc tioes In Judoy 191,6, vmmm A
muigmdh-epcatashoadortbo wqummmmwhmmmanm
to give Is full tine 1o mrecﬁng é:fﬁrs of the FCD. - aaaevar, othera Tept
thts formor posttions utdle aanums.ng 'to'sme the & a:e.c energy vmecf-.
(Figuye 1 showg the atnxotm 02 the Soviet atomc energy Proem as nwaa in
1929)4.\ ‘ ‘

Duping the periad 1915*’1950'&»5 KD gradually tock over the
responatidlities of the Mnth mmm; BV P&nally, 1n early 19505 the
itnth Mrectorate rolinqiished ﬁ:é:usn"nf'm funstions, control of Gerun
sclontiate in the USSR, to the FOD and s at tat time dtssolveds:.

by cmauon of the Seeond"‘m“ Mrentmte amm to the comau
of ¥irdaters
With tho steady erovn o

of wespans.. &mltanemaly, thomp: persmel,aniotharaervieaahaldm
emnverepucedinaseparate:f 0 boﬂ:thearata&thoﬁecuﬂchief

mchDmdthescDmdma

WP OS1148 ———



meommdofm_wafﬁm% imludingéheheado:mhm.ar
ﬁmtemta (i. e., ¥CD and sc:)) end ms‘depuiar, taa chie.fs oz direotorates and

deats i xmh, 1953, sevaral o.e'me_aaer directorates attadxed o tha couzm;.
of !ﬂxd.atera wers tmnaferred t'.c the m::ist.ﬁ.es to which fheir ﬁxncﬁms A
proverx_y;ba:-.m:ged; aeveml aﬂm-js remimdattndmd to ﬂm Coi;nc«_z orlsaxuam.

¥ackine Butldtng wa formed #1874 A Nalyabhoy as 1ts mm.ster. La'beu-, when the
‘ fomticu oz‘ tha lﬂxﬂ.stry ms mnced,"it was auggeatsd that HaJyM lnd |

mmmm ey Mer, 1953, (a° mﬁm"ne had held p”ior to Sfals.n‘s doatb)
thnaatrangﬁdn,g the belief ﬁathenightha Bca-*.ya'amomin m !‘ialdor

nm-e is not mmciant momt..an % defing qlearly e acnnnmuve”f
atmcmre of the prograa since Jme 1953. There 48 evidenca t.hat. the ‘H.niat:y
ntuecumxaebimnxmmng uinvolsedinﬁswogmn, batthe&xﬁentofits

!hehiauu-yofthe Oa‘gnﬁcaﬁ.m pncmtoJum, 1953, s.a mrlynell
M Amryozshe atmetn:'e tumtiommybeatvame_, since the

AT\ N1/
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fhnctimsot tbeold orgam.saw.m tilla:d.etm the news
5 Adaﬂ.nismts.va x‘unew.m of the ,ECD

Id.aim 'uas md.zxtained detuocn tbe ; andaeveral imortant owaam.zations. ‘
including the ’ﬁnistﬁoe of the :amw"(m) and of the amnw. Industry as
well as thd MiB, ' ' e '

- 64 FCD divection of industrisl petationé - -

 Several of the —_ Tanntlovta staf? were ct‘fiod.als whose

functien 1¢ was to direct fiald opéi-au@a, and 1t 18 not unlibely thathe had
a deputy for ficld operattons. It wat thie manner that Vannihov mmm
contact ﬁifh and cmtrol DW&' fiel operaﬁ.nns which inclndo MBI inatalh~
tions such as urantun mtaJJnrgical phnt;, maclear reactars;, uotope aeparatia:
plants, a.nd weaoona fabricaﬁ.m install&tions. A ccrta.‘!.n degrea at contzvl over
1nsfana@.oaa of other Iﬂ.niatries vitally concerned in the atomic mersy etfort
i poaas.ble bacnuaa of ‘the dus.l mpmaihd.litiea of soms of the sam.or otfid.ale.
For mnple, as Mnlster of the (icnzca}."xmustry and Doputy. azamaan of the
Cwncil of. ?&niatera, Parwalhin m abla..to expedite the nocessary support

Mi Pavlovich Zavmn, Deputy
".uty ot' the R:D, was responsible for
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' -soviatatuﬂ.c maprogmwag 3 tedbythem,ahd-céfriedcﬁt_inw
mstanaum undm- the conin'ol of,. FCD, Acadeny of scimea, and m-:.m .
mmn«, Although the data-uspf %ha:naﬂ.niatrat.on of memh m not knm,
cortain pezaonaliﬁes and erganizaﬁ.ans have been 1demdﬁed vith parﬂ.ons of 5.t.
| Fcrexampla, research for the atomic ez :;zyprograminhheinstiww of the
Mnistey af the Chemical Inmm»y Haa céardinawd by Parmknm in his dnal copacity
as First Deputy % the head of t‘a Fcnmdxinister of the Chemical Indum.
Zavenyaging in his role as Dayuty mmsm ‘of tho MVD, directsd’ 'rbe wark ot the
German and Anstriaa sclentista undnv tho' 9th Directorate of t.bo HVD, The FCD
also workadmzynloeelyvith iasmma of tbsAcadenvof sd.enceain mm:ch
on figelonable material produotl “_ iand: qther sctentific proueus, '
9¢ KD raspcnad.hinﬁ.es £oa- msomel anrd securitw )
" Persmsl and security mtzm__'mre ortginally eatrusted to HaB

Lieutenant Genoral Pavel. raknvleﬁ’ uaawc, %ho waz well experiemed in

intnlltgence and cmter-intelligma, isv'background mcluéed mmr :vars in

porscnnel t._'o"_:a_ﬁm_d.c_. energy m.«.zm.a ‘:fincluding thosa outulda the ussa,

ab "Sx;ec.al m.vislmofthembwdits
d tha Chief mrecmate and tomed ita
Sé;cial Diviaim, wag 1n tact an MOB

AN ORI /48 el
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ergantzation, bt vas attached to the. FCD and operaticoally subordinate to

1%, Ho wag respansidble for the seeur*ty accounting for all classified matarial,

whothor documernisy freight, or inatanaa aq.xipzaent. Hu wag a.leo rosponsibls for

e phys.wal security of mmuaam, "inemdme the supsrvim.an of ¥0B ermed

guards and fire protection parsomélc '
Hhen the SCD was eate.hiiahad, it 19 probabla that the rea;\onaibiliw

for persmvnl and seomdty mttars uas tranafwred fren tha FCD to a third

chief dirsctorate mspcnsihle :tor adzdxdstration and servicea.
104 ‘Qunrtemaster fmotlms" of.‘ ths D

‘ "rocnremm tz-ansmort, storaga, and maintenance of mpanea and
oquipmanzartemmster i‘tmctimsﬂwmere the respcnaiw.lity of "Sajcr Gencral
Kostygovo The greater paxd of these rmcﬁona wag accomplished by ‘the Material
& Technical Supply Mrecterats (Umo), aupervised by one of Kostygov'a .
mxbord-na'hes. The handling of - aunplies and squipment which are sensitive fron
the securlty point of view, hmver, was dme by the rechnical Supply & Transport
Sectiony gupervised by another or Koetygov's gabordinates, In addition to these
prj.mr quertermastar ﬁmcticns, atystxv also suporvised such nd.acellaneona
activities as moter pocls, wansport a!mft, schools, clubs, and printing
facilitics,

¥hen the SCD wan eswbushcd, it is ppobable teat these functions were

talon over by a ‘chird chief fm.'eotmts responsible Zor adnﬂnigt.ratlon and
sorvices, Lt is belleved, howvcr, '&m.t sall personnel and samr&.t_/, finance,
and supplies offices were locet&d 'u‘.th:‘n the FCD to maintain lizison with the
cexvices Chief Directm‘ato and to deal 'aith spccial problemsy

o, P.asamsibd.lit&ea of the scn ‘
Ae Gemml , _
Mgimlly, the devnlopmnt o.t‘ new uraniun daponito and the mining

and consentrating of uraniur o:'es were the regponsibildity of a d.trectomte of

the Hrst Chief Nirectorats undar Pe _ Yakwlavich Antropove Then ﬁ.n Janua.:y or
February of 1950y the Tfow F.a'cer‘als Directomt»e, wopov*a diractorate, or the
FCD was aepmwda'cmiteparentwganizaﬁonandfomd into the Second. (hief

mrectomte attachad 0o thfs COtmcﬂ. of Hmﬁ.a*aers (SGD). Antrmw was retained to




appearod to retain a measure of suﬂmr: 'oVer gewmmel ond oecmty mtten
ui'dﬂ.n hoth Ghief mrecwmtam ‘If. in nm;} that th.is m;am.sadeual moud.y
vas a trengitlen tovard entablighing 3 tiird ssparate chie? dizectérate soncernad
with porecanel, eacarityy and Loglsti mport. Such s ‘chilef direqtorate would
| wmmrmtmmmmm%_mcmmmmcmmwm
mmmumy of those sarvicas held 1a comnan and woald bo ccnsiatamt with
Soviet mataterisl wsmuﬁwr
be Advd.niamtive functions
'Bze ataf€ of the haad of tbe'Second chief Directarate, 1iks Vaanikov's
tncluded & board of conaidtantas, A Calael Gerashchenk becans Antropov’s
principal deputy at the tine of 4 nizaticns Not mch is known ehm nus
t be L6 e mniatero:mumlunm (m)
; ot axa ot the uxd.m Waq, “ appeared to ﬁmct!.an pcrinnd.pells as
cw.cf ot Statf to miwopov, ﬁ.on ‘he mpmnd fhc aatf, t_he :
bosrd of eomlmts, the mw _ and the aecretad&tc In edditicn,
he wais responsitle for tho Dires minemrk of infomars, for e
pm-smnel aactﬁ.an, ror mmv
ha relationship to Hoshtk in'm wmis not Jncwme
J.a. so divection of mmgagmum
*a:m Gez-aehcheak:o o pa'ebably'-the mut mm-em. ot Amropov'e

w‘tha‘ special Diviaion and Special Sectionss

AT QS114LS e
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A . seo-

"ussa and alsp ebroads The Saviet ﬁnim_has returnad stock companies jointly

owned with the Satellites to. ﬁza Sateu:‘!.teavaith ?.he exx:eptﬂ.m ot thc uraniu®
miring eaq;mﬂ.es. “These now appea. mmwm 'dm Ghiaf mmmte -
of soviet property abroad (cusTez) aibif;maw otFmisn‘ Trade, In addition,
Evaskov emci.sed wperv'.‘-sion " a’e’véral' zachnical aiaff mncticna such 2% o
those come:‘ned wifk‘englneorlngg mehnical aecmw, pmr sunply and ca@ital
cmstmctlon. Qu»z:h researd: and Wz s uss done uithin or. ror the
Second ch:Le.f Divectorate Cbrs' BIZ-9, :E;or enmpla) may haw been superviaed by

hine

13; 5@ permal'adsﬂm:mﬁ; ‘

‘ccue under (hidabuv, empt perhaps S.n regard to pe:-aomel ciemncea. nua )
eecticn m probwly ttansrerrcd t: the Se:rvioes Chief Direntorate. Hmver,

Ccuservaﬂ.cn of mnomls { under uhioh ﬁ.eld prospocting expediﬁena opmta)
analyais of hmun depod.ts, and powapa & minor anount of research \m‘k.

A AT
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A

C. A Dollsr Valusticn cf the Fost-war Soviet Stomle Srorey Program

1. ‘Fhe Valuatica of the .?:ogzﬂm

e. Toe value, fn terms of 1950"3. S. dollars, of post-var eddi-

tiens to Soviet atomic crorgy focilties 1.a' es-:-,‘ig.;.‘éea.w ‘epproximate o
billfons of dollavs. mevalteoi’emloperaﬂng cu’dzysinl‘jﬁhm
simdlarly estierd at $3/L 'biJ_ion. ) ?vemt ;;;amc int«u_genee data
pemit no relisble estimaae cf tha aosolute or re]ative TEITUYECE CO3LsS
incurred in the develowt, axamtenance end o;mmt.on of the Soviet

miclear enaz-gy plant., Hance, while coemon sense imits ‘ney te readily

agserited for the maclealr Gnergy TWOgTan as 'being i’fm 1/2 to0 3 1/2 pareeat

of Soviet gross na'uional preducy, wo tasis 1s ‘a'milabla_fcr a more
detinttive determization or Zor uarrowing the Gtated range.

b. T-.zhl:ss I and II cummavize dn det_ail the 1950 dollar valustions:

o? capifal and operating cutlays for the Soviet atamic eoergy prograi.

They were derived by applying 1950 U. S. dollse capital ‘Jalue axd cperatirg

cozt coefficients to availsble vhysical estimates of the Soviet stomie
plent. It must be acted, however, thet the factor of two errar irherent
in the physical .estmta, recesserily carylos over into the eccnamic
estinates. A

*-Cl- o

A AZTNT

%



o~

[N

Am—

w# 095 . oot §16 o  oop 0% S O S6T oL S waoL

g*er = 1 T - = - 2 : §0- & , Te3tded  °q :

134 .S o0 . oL ot oL oL .0t ol 0T Sutpeiody °® w

M : 4o g% : o : 1ou0  “g ST
” oL S S g ot oL of ol oL T 1 ™TE0 ‘q
i 29: L L 4 L L L g S g S Buygeacdy ‘@

“, ; I _@ . S o queudoTereq ¥ yoxsesny °L

69 - 6 ot 8 L @ o § - = - 89349 °q’
€L . 1 o at ot €. © - - - - : Jutsezedg ‘v
. , S : . 8380L ¥ uoF4BOTAQU] sucdsepl °9 S
0°1€ - = € - 1 S*9 eI S T - Te3rded °q .9._
72 [ st . St St oT . & - - - - Suteuiedg ‘v ]
_ . : . . aey AaseH  ©§ 8 ¥
26T - - - €T €2 L2 2t ) o' 19 1t € . Tertded  °q
afse 00§ 09 G2t . 0gE OT€ O  SET 0§ 19 ot Juppessdp ‘e
: ’ % SUTTTEH ¥ BUTUEH  °
5°02 - - 2 q Lo s 1 - 2 - 1837480 * o
0L L 8T gT. -8 S £ - - - - - Suteuaedp °%
) _ ! _ uotyeaedadd STOTAS}EH poad °¢
0€g . 04T 0§t ST ST o6 09 S ST - - Teatden  °q
48T oL . §1T. 0¢f 02 ot or - - - - Supqeaedy °®
’ o : ' UOFFBUICTEURIY, UMTUOBTL "¢
0z6 €T ogT 6 ST QML STT 50T - 09 - - : TSYTED °q
ot

§62 06 & 09 S 49 - - - - . Supgeaedp ‘v
P : A uctjeasdeg €do3osl Gee~ °1

TVL0L MG6T | €561 Nmﬁ.m_ 16T 0%6T ON6T  GN6T  LNGL 96T  SMeT .

" (SUvITON 0S5T. 70 0O G- NE) - SAVILAO-TY HOLLYUTAO- RV, INVEd VI &0 K& HVYOOUd -LONAN. VAN JATACS IHT 40 HOLLVATYA: UFTIO0- LA YUY 0D



Burnroov genyes yeden TROIy @4} O3 PUO:EOJII0D ATpisy ‘swy} ews @ oyj 38 PTNOA 052§

*JBUTW UBWIGD 38vH JO J0TAOS 0dBleAw eyy O3

°weadola ey} JO eouBTBq

»sy3 03 uotqrodoad TTe jo 4no uoyjjesedo Jujupm pPaTTOIUOD 38TA0S &Y} JO UOFJenTeA ey} uco[leq prnom edusl

052§ oua UT se3va adsA QGET °S A Jo uojjeoTrdde 3Eys pejou eq 03 BY 3I

*yquon/uew Jed QOTE 38 pentea

oI® 663 T[Te38S oY} UT pus ATTeursjut q3oq “8eY3TAT30V BuTTITH pue Sujuiy uy enduy Joqey je7a0s Lawey eql & I TIAVD
II pue T SITEVI QL STIONLOO - .

* 4 m_%w 1 onot SENE 05L onzz 062 1561
| ., SE9M g 585 099 0561 S8 €561
| | of | o S0z Ses 5991 stz as6T

- 0£8e 00g o . <en 06€ET S0€ TS6T
0€02 Ao,% (S . oLE 580t 062 0561
OLET 595 SLs s8¢ S6L 0ge -~ sn6t
s0g oTH 062 0st gre 09¢ gneT
s6¢ g6t ont 59 | 55¢ o€t L6t
002 oL 5l 05 ST o 961

* OET 5 s g2 * SOT ot Snét

sd8 300 gfeTan0 afe3n0 gLe13n0 g£eTIN0 sleT3n0 KT

QAT BRTOUM) Tenuuy unﬁwuono 9ATY} 3uyzeaedo Te3Tde) ealy ~ TB3dR)

8305 Tej0l  -8Tnumn) Te30%. TenuUy TB30% . ~BTMUm) T830L Tehuuy TB3OL -

(SYVTION 0S6T 000€E00-NI) INQODOV ONILVMAJO GNV IVII4VO N

-

II 9TVl

0 MSET~SN6T ‘WVHOOUd ADHMANT UVITONN JEIACS THL 4O N

4

OLIVIVA UV1I0d ZUVHRIS V

c3 -

—-

A AT T



NIS 26
Sec 73

CIA-October 195l

‘-ck-

56 3o ﬁmﬁowo/u@_‘mﬂﬁgaxo JutpnToul # #

G6 - (e3yde] pegjetadoadx® i  II FTEVL

S6 30 Te31deo pageiadoadxe Suppnraxm # # I FIAVE
II pu® I SATAVI OL SIIONIOOJ |

A

T Ag11AE o P



CIA-October 195% NIS 26
, See T3
2. Real Reswz'ce Cests
a. The diffemce etween effort enfd accozpliciment, as ed

ecazmn.c concept, is that between cost ant velve. Tae diztinétiéu is one
of mpori-.amxe. mow‘ gpheves of Soviet op};orhmxty-cosbﬁ—ndvante.ges end
d;.,admntages in a.uma,.e eneIy d.evelo;aents in ea—.paziaon with the Unlted ‘

States atomic cuergy :pro@'en include:. ;

(1) domestic vraaium oI resourcss avail:mle fcr Soviet
exploiiation are of z\‘e]a%ivel.v low grade, end their re::r‘ming involves
heavier resource costs ia cosyanson with:the U. So ﬁn'ogram An sdﬂitzcmal
cost foctor is the gemeval 1 _nacc«eaiozlity of meny ore i.epopits.

(2) Access to the Bast Euz'oman Sa*belli e ore rCSGUICes and
%o chesp lzbor in zase quantiiies serves, however @i@e%mat offset these
comparative disadvantages.

(3) The burden placed co the var-distusbed Soviet inductry
in yproducieg the novel uxl specizal guality mg,mdients end e@ipmmﬁ reguired
gor an atomic energy prcgram vere asubtless keevy by U. S. stendards. Again,
however, the burden wes eased by material left over from +he Reparaticus
Account as tke meens;of:paymz_rt for Tast Gerzan and Austrian goods, lerd-
Icese and genaral Sa't;elliue exploitobign.

() Finally, threugn medegl srvests=ezt i penctration and
espicnage, the Soviets enacyeﬁ some of the bezefits and avolded parts of
the research eu%ev‘elomnt costs 1m.~un'ed by the United States in the
pionmmg gtages of muclesar energy deve",opmnt.

b. Unforbmte;ty, a ressonsvle "real cost”- ...camre&.nt of these
cemparative edvantages betueén the U, S. and the Sovie%-contmma_ econanies, ’
ie beyons cur present econcmic mmigence capcbllities. Bemce the
proporticnal resourcs costs of the Soviet stemic eBeTEy program in relation
" to such aggregative ectinates s Gross Hational Product, Defemse or Capital
Investmeznt exzpendifures, etc., are gubject to such wide zmargias of errer S0

as to vender the ms;:lps meaningless or even mtsleading.

M OR1TAS ———
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c. Obv;'.wsly, ape 16 not precluded from ascribing conmon serse
extremes to Soviet cutleys for atomic exergy 2s & possible percent of grosg
national producticn, i.e., 1/2 to 3 1/2 percenmt, Sia::e such gubsectoral
cmpomntemumeﬁaetimlam&ecephvelymn, hoaever, their

epplication is limite&.

-
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De Scientific Mraining Prosran

The progress of the Soviet éfb::dc energy progran %o date and its

contineed uevelopnenu reuire a n‘..;jor progr“ﬂ—ﬁo—t“m:r physiciste, chemists,

metallurgistsy and enginecrs. .nis tram.n_, h'zg bem la.rg,e],/ carrz.ed aut

in Sovied i.nst:i.tates and un.vars-_mes

_Host .:ow 17 \mi.veraity l:ulletms
have listed courses in rmclear physica élﬂwu@: few bave ‘eiven the dotailed
contents oi‘ thezse couraes. vov'iet msta in tue £ elds or nuclear pnyswcs,

) :.nd,cate a high Tevel of trmining at the Uxﬁ_vev'ﬂty level and :'Ln addi tion

thoy have an ac,tivc program to translate and distri buto s:a..wm techrz‘.cal
literature.

Althou,h mich of the traim.ng pc"sonncl for tho atom.c energy

srograg took place ingti mtes ami universit‘_e thore is evidence that

thore uas also training at the awmic e:mrgj ites. Juhior séienta‘.fic

personnel have been noted atr "m:q,' of’ t.he ato:m.c ererzy rewarch and production

zites, and it is  known that aom Sov:\.ct pcrsenne_ received traiming from
Cerman scientists at the Suktmrd Rcsean;h Complex., In addition, 1t is believed

that scme degrecs from certain 'inéti‘t}i’tés may be granted froa work done at

atomic energy laboratories.

AnTh NgTTAE o C
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B. Porsonalities

1. Manpouer estimate

ﬁhe mag;zitude, cf the ASovle ci abomc—ener«:;—pxogmm ha.a neeessztated

the diver:r_m ta it of large proportions oi‘ mnocv.:m s esoecially &‘cm anmong

sclentifi Cy en neermg and constructlon persauml. Ihe following, in the

chs..iﬁcat_on., inct.cated, is ‘an estima.te of the personnel d:}.racﬂ.y connected

with the Soviet ‘atomic e.nargy pro" ' as_of Octobcr 195h._ ‘This estimte does

B not include the personnel ‘of oﬂxer :Lndustr‘e., muicb suppl_.ed comoonents for

- the progm:n

Mining Activities _ Porscnnel
USSR o~ 150,000 - 260,’090 ,
Cermary | 150,000 - 200,000
Czechoslovalda 15,000 - 25,000
Balgaria 1,000 - 6,000
Peland 65000 = 10,000 |
Romanta 1,000 ~ 8,000
China 2,000 = 11000

Total

331,000 - 153,004

Roscarch and Production Activities -

Production 20,000 - 30,000
Regearch 5,000 -« 8,000
Constructicn 50,000 - 60,000
Total '_’- 755000 - 98,000
Grand Total . 106,000 - 552,000

# - Of this tot.l, appro:a.mately 30’ are pro’*ably emloyed in the
’m:.‘six;e,, roads, ote. directly related

construction of plants, shai’ts
to mining activities,

085

O —m etne T2



CTa=October 195k _ e ES 2%
: M ) seo 73

2 Outstanding Persalities. o
ae Sev‘atsdenﬁsts ﬁg_ﬁ&mﬁeﬂuﬁ.ﬁz tbaU‘SR atomic

Sosryy program. Hany, 1f not nnst., otthe he Soviet top-level physical
m&mpmmmwmmmwmwmmtmm

partic&paﬁa& in the Soviot at‘m&.c exmrgy e.ffewt v
. ARELYEZER, ‘Aleksandr wieh, .m; "- Thermal mginaexﬂ.ng Laboratory, |
Acadeny of Sciences, USSE, Moscou (1953), Bas also bean associated with the.
Ukrainian Phystco-Technical Tnstits ‘m Eharkov State University, specmm
: meorat!.eal Ruclear Frysics, Praqueaﬂv oo]lahomtes with Pomm!mk. 4
Barn 19131 ’ o B
ms.\amov, Anatoliy astmi _,nr. = Elocted Nazber, Aesdamy of
Sclences, vssa (1953). mmtm:, Inw.tnta of P!vaiml Problem imand
So T. Vavilov, Acadeny of sm,"usm, Hoscow (1953), Specialiys Halecular
physics and high WWM Orde:r 8¢ Lerdn (195&). Born 1903. '
ALBKsmmov, Sexen Pah-ov*_dz. Pn&em. - Hocoow Institute for Non-
ferrous totals and Gald iseni ¥y N Kalirin, Moscow (1916). = Spectaltys
Kining Pugineerings Was & tsdimeai sdvisor to the Soviet delogate to Tede
Atomie mmgy Comzd.sxion and an ohmmat Operatian Cmaa'oads. Bern 1891
mmm, Ve ki o Amwd wth Lahoratory 2 (195k)s Insittate
of Physico-Chend stary mert L. 'v' 'f W, Ukratntan Acadeny of Sciences,
Xiev (1942). Sped.alws lesical Cbe:m.stzy. Bas worked cn isotope chuutry,
sapmtimofheavyﬂawrandsepmﬁmot uranion isotopes by thermal diffue-

aloe
v ALHSKEVSKIY, H. !Gcnmti‘hl‘hcf Plvaiml?roblmimi Be Is Yavd:lm'..
Academy of Sclences, USSR, W (i95&). Specialty: Low temperature physics
and Wcuﬂwc .
ALTEHANOV, Abrea Iuakvﬁd:,
Institute of Pysics, mdmor.ma. Arsenian SR (195h)e Balieved o be
Director of Laboratery 3, m (57, 2950).  Has also boen assoctated with
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A’caden:, of Sciences, ussa, "foscom Specialty* Fuclear physics and cosuic
rayss FProbably one of the koy scientists in_ihfib?znc SOErEY DITOgYTule
Awarded Stalin Prize 192;? Lo work on the_phyaicg of tha atexic meleas and
an Opder of Lenin (195k). Brother to Aliktianyan, Born 190k.

 ALTIGANTAH, Artemi Isaakovichy Dre = Carresponding ember, Academy
of Sciences, USSR, who vas nowinated but not electsd Nomber 1953, Divector,
ncha Institate, Academy of Seiences, Armenian 5Sk (1953). Head of a
La.bcm’ztory, Fhysica Institute imemd P, He Lebedev, Academy of Sclencesg, USSR
(1953)« ‘Holder of a Chair, Moscow Mechanical Tnstitute (1953). Deputy Dire
ector of Laboratory 3 (1947, 1950)e - Assoclated with Ghainskoye (1950) and
the Instunte of Physical Problems imeni Se I. Vavilov of the Academy of
Sciences, USSH, Foscou (1945-1951). Specialiy: Huclear physics and cosuic
1rayse Ho divects an active group of scientists doing cosmic ray gesearch
on lte alages in Armenia. Brother to Alikhanov, Born 1908.

ALKHAZOV, Dmitriy Georgiyevich =- Lemingrad Physico-Techmical Instituta,
Acadeny of Sciences, USTR, Leningrad (1953). Was associated with the Cyclotrm
Laberatory of the Radium Institute imend V, Ge K , Acadexty of Sciences,
USSR, Lemtngmd (39L7). Specialtys Accelerator rescarch. He was published
o Laotope separation by linsar sccelerator and thermal diffusion. ,

ARTSIHOVICH, Lev Andreyevich, Dr. = Elected Hembor Acadeny of Scieaces,
USSR (1953)e Professor, HMoscow Hechanicel Institute, (1953), At Leningrad
"hyd.co-'lbchnical Institute, Academy of Sciences, USSR, through 1918. Also
assoclated with research on isotope separation at Sinope, Specialtys Electron

physicse Has worked on bremstx;ahlung, scattering of fast electrons and ncutruns,

and electron optics. He is an important experimental physiclst who haas

dofinitely deen associated with the atomic energy programe He has received

two Orders of lenin and an Order of the Red Banner of Labor (195k)e Bamn 1903.
BALANDIN, Alcksey Aleksandrovich, Dre =— Member, Academy of Sciences,

USSRy Chief of Laboratory of Organic Oatalysis of Institute of Organic Chem-

istry imend Ny D. Zelinskiy, Academy of Scieaces, USSR, Hoscow, (195k).

~B3-

AT A1 AR

~
-



CIA=October 195% - . ms
W Sec 73
Hosoow State Uriversity imeni M. Ve Lomonosov (195h)e Specialty: Organdc

Chemi.atry, Heavy Uaters Bom 18598,

BERESTETHI Yy Ve Be Dre w= Hember,—thermzl-Engineering Laboratory, Academy
of Sclecesy USSR (1953)s Leniugred ”!v;eo—"'ec!ndwl Institute, Academy of
Sciencas, USSR (1946), Specinlty: Theoretical nuclear physics, miclear yem
actions, Has published actively fram the Acadeny of Sciencese Assoclated with
Pomeranchuk and Landau.

BLAGONRAYOV, Anatoliy Arkad'yovich, Lte Gen. of Artillarys == Hember,
Acadeny of Sciences, USSR, Depuly Scicatific Secretary of the Department of
‘nacmﬁ.éal Sciences, Academy of Sclences, USSR (1953). President, Acadeny of
Artillery Sciences (1950). Director, Institate of Machine Stadies, Academy of
Sciences, USSR, Moscow (195h)e Specialiy: Armaments and special weapons.

Has been acsoclated with the FCDe. Born 189k

BLORITETSEV, Dl triy Ivanovich Tre — Corresponding Hezbors Academy of
Sc:lenéos, USSR, who was ziomﬂnafed but aot elected Member, 1953. Professor,
Hoscow State Uriversity imend Lomonosov (1953)e Has bech associated with the
Physics Institute imerd P, N. Lebedav, Academy of Sclences, USSR, Hoscow (19L9)
and Cbrinstoye (1950). Has inspected research at Sinops. Specialtys
Thoaratical miclear physics, antim mochanica. An important scientist in the
atoxic energy progran who has dome roview work aa Us S. articles an flseion of
. =235 and G-233. e | \

- BGZISOV, N, Ds <= Ukrainian Pysico-Technical Tnstitate, Acadery of Sciences,
Ukrainian SSP, Kharkov (1947). Hember of Institits of Rrrous Hetallurey,
Ulrainian SSR (3947)e Located in Ulrainisn SSR (195h)e Specialty: Experi-

. mental melear physics, Has worked on particle scattering and counter techmi.
@e in low cancentrate analysis but has not publiched since 1947.

BRODSTTY, Aleksandr T1'ich, Dre ~- Correspamding meber of the Acadenmy of
Seiences USRe [Mirector, Institate of Physical Chemistry, imenl L. Ve Pisare
ghovskly, Academy of Sciences, Ukrainlan SSR, Kiev (1953) Speclaltys Physical
Chemistry, Has done work on separation of heavy watcrs wWrots article (1942)
e uramiun isotope separation by thermal diffusions Barn 1895,

f
' ™ AS1ILE e £ F



CLA-October 195, L §IS 26
» e See 73

GHERSTAYEV, T1tya Il%ich, Drs ..4m, Acadeny of Sciencass USSRe
Director, Institute of of General amd Inerganic Chem stry imert W, s, Karnakovy
Acadeny of Sciences, JUSERs Moscowy (195 3)e . Specialty: Incrganic Chemistry and
¥etallurgye Is also cirief of Isbaratory 01’ Stexeo - Chemistry of Complax
Cazpounds of Plaﬁmm, of the above ..natimte. &ssodawd with {gotope
separation development. Becaived Order oi‘ Lenin (1951;). Born 1893,

DOBROTIH, Kﬂmlay Aleksayev*ch, e we Ph;rsix.; inati‘bute imeni Pe N,
Lebedev, Acadexmy of Sciences, US‘:H, Hoscou, (2953)e Specialfy: Huclear physics,
cosic rays. Dolepate to e Intermaticnal Confamnce of Theoretical Puysics
(Role of Electron Shalls in Radicactive Fhenomena) Paris, 195ke

FLEROV, Georgly Hikelayevich = Elected Corresponding Fiember, Academy of
Selencos, UseR (2953). Laboratery 2 (1954)e Formorly assciated with the
Leningrad Physico.Techmical Inatitute, Academy of Selences, USSR, Specialty:
Experimental muclear physics. Shared Stalin Prize 19kl with Ee« A4 Petrzhak
for ths discovery of spoatensous fission of uraniunm in Leningrad, 1910, An
important at.omic energy chysicist with no publications since 1942,

Fox, Viadimiyp Aleksandmvich, Ore == Member, Academy of Sclences, ussa,
Prutessar, Leningrad State Universlty imend Zhdanov (1952). Hacher, Scientifie
Council, Phyai& Institute M P. E. Lebedsv, Acadexy of Sclences, USSR,
Hoscow (1950)s Delegate to the Hrat Hungarian Physics Conference, Budapest
(1953). Delegata to the First iumgaﬁ.an Prysics Conference, Budapeat (1953).

* Specialty: meo_ret_a‘.cal physicse Has dane work cn quantun mechantcs,
electrodynantcs, relativiw,md-ra&o #aves.. Received Stalin Prize in 1947
for theoretical work in atomlc physicse. Barn 1898..

FRARK-KAMENTSET Y, D. A., Dre = Labmtoxy of Kinetics of Photo-chmical
| Reactions of the Instimw of men:!.cal "Ivaics, Amcbv of Sclences, Ussa,
Moscow (19!;9). Hag given a course at the Koscow Hechamical Institute (1947),
Had Moscow addresa (19510. Specialty: heory of comustian and explosion
Received a prize in 19L9 for "D £fusion and ihermal Conductivity in Chexdeal
Ki.netics". His recent papers have dealt with aétz‘o;ﬂvs;.cal problems concerned
wWth the oscillations of stars, |
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FRUMETY, Aleksandy Kamv:wh, Dr. - P%er, Acadesxy of Sciences, USSR,
In 19i9 hs resipgned his last inoun position as Di{gctor, Instituts of Fhysical
Cherdstay, Academy of Sciences USSR, Hoscow, and ag Director, Sclentific
Research Institute of Prysical &xeﬁatxy‘imai't.’.’“?a. Karpov, Minisiry of
Chedleal Industry USSRy Hoscoary Specialty: Physicel me::d.stry. He is very
prominent sclentist uho has contimed xmhhshing anice 19l9+ EHe might
posaibly be associated with heavy water research. Bomm 1895, |
GAL'PERIN, Kisson Iitich we "mfossor of '4achino Ceonstxuction, Instituts
of Fse Chomtcal Technology, #irdetry of Chemtcal Inststryy Hoscaw (2919).
Specigliy: u:amcsllmgimering. May e an advisor to ﬂ:aatnutcenm‘gypm-
gmm, <xpecially on mmfacture of chem.cal oqnipuent.
om.ma, Erikh Karlovich, Dre == Institate of Paysical Problems imem
Se Te Vavilov, Academy of ‘Ecdmcs, USSR, Moscow (1950). Assoclated Wi th the
| Radtim Institute fnent v, Ov Khlopin, Academy of sciences, ussa,'imm
(1939 - 19&8). Spocialty: Radlochexdstry, geochemdstry, and mclear physics.
has studied the properties of radioact.ive deposits and flnoro-umm.m compoands,
GI‘JZRIK}, Vitality Lazarevichy Dr. == Elocted Corrasz)oadmg Henber,
A;ﬂdﬂv of Seiences, Tssk (1953). Sclentific Councll, Phystcs Ins‘tﬁ.tzte imont
e No Lebedev, Academy of Scienees, USSR, Moscow (2952)« Speciaitys
Thearetdcal phyeics. A versaiils scientist w10 hao published an radiaticn
theory, mclear physics, cosmic - Ta7S, low temperature Phyeics and astrophysics,
) ooz.oaaonrm, Hmafey A we Ukrainian fhyaico-Techmical Institato, Acadeny
of Sm.encas, Ulrainian USSR, Khaptkoy (19L9), Speclaltys Experimental Nuclear
Physics, neutron physics, Has puhliebed litlle since 1945, Bam 1898
GOLOBTSOV, Vyaad:eslav &lakseyevich, ~- Elected Corresponding Henber,
Acadewy of Sciences, USSR (1953).. Dirvecter, Moscow Paver Engineering Insti tute
iment. Vo M, ?50101:0?, ¥nistry of Figher }.’dnmticn, USSR (1950)s Atiended
World Power Canference in London {1950),. Dalegate to International Powor
Conference, Rio de Janedro (195h)e  specialty: Pover engineering, Hay be
contected with atomic pover plant dwalopmnt. Bornt ¢1900,.
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T mamx, vmnynanm, Dy -.;;ead of the Deyartmntof w
Studies (Otdela Spetsrabot) Acadeny of Scienees, USuR (1952). Specialiys
Chemdstry. Has studied camlex compm.ndsm group metals. Born

GRINBERG, Aleksandr Abranovich, Dry ~- Carrespouding Mesbor, Acadeny of
Selances, USSR. Leningrad Technological Instdtnte Xmend Lensovet, Hintsiry
of Higher Education USSR, (1953).  Formex Chief, Chemical Division, Radium
Institats imenl V, Os Khlopin, Academy of Scienmces, USSR. Specialty: Mucloar
Cheistrys A epecialist in complax compounds who has not been publishing
recently, Born 1898,

camm-:m, Gecrgly Abramavich, sz. - Len:!ngrad Polyteclmic Institete
imeny e T, Kalinin, Miniotry of Eigher Education USSR (1953)s leningrad
fhysl co-Tschnical Institute, Academy ‘of Sciences, USSR (191;9). Specialtys
Accelerator physica. Uorlced o electx'anic instruments, computing deVioes,
and particle accelcratots. Received 1918 Stalin Prize Laurcats,

GUREVICH; Is Is; Profe == Institato of Physical Problems imerd S, Te
Vavilov, Acadesy of Sciences, USSR (I549)e  fpecialtys ‘Buclear physics
and peutron physics. As a nember_nf ‘the Radium Institute, he participated
in the early wark of Kurchatov's group o nuclear fisslon. Has written
o thermal diffusion and a few mcant.fpapers on varitrons.

IOFFE, Abvas’ Fedorovichy Dre w= Member, Academy of Scienees, USSR,

Head of Laboratory of Semi-conductors, ‘Acadeay of Sclences, USSR (2953)
Speclalty: .em.-cmdnc‘bors. Chatyman ot Comzi.ttee on %wmim:tm:a,

keadexy of Sdencea, USSR (1952:). Former Director, Leningrad Physico-Techiical
Ingt tate, "Acadeny of Scﬁ.ences, USSR, who wag aue of the most prominent and v
famous Soviet mclentists before the Ware Born 1580, |

IVANRNRO, Daitrly Dultriyevich, Prof, Dr. - Professor, Deparimeat of
Physgies, Hoscow State Bx:d.msity inend M, V. Lomonosov (1953), Specultyx
T!meretical Huclear p}vxlcs and field theorys An active publisher vho has
received a prize for work on ﬁxeory of bremstrehlung radiation and problems
of elecirodynamica. Has also worded on mesan theory.

Nemv gy o, § -
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EAPE T4, Fatr Leonidovichy Profs Dre e ¥ember, Acadenmy of Sciences,
USSRe Hoad of g Laboratory, Institute of Physical Problens izeni S. I.
Ve.vilov, Academy of tclences, USSR, Moscow (155L) and Sormer Director until
191;5. Former Head of the USSR Atoxle Besesrch Comi ttee (1916)s Spectalty:
thacsoflwhmpemmmsan&mghmﬁcﬁm A phyeicist of
intarnationsl reputaticn who worked at Cambridge Umiversity 1920-1933 snd
has had extensive contactsuithmeﬁest. Heisfmqmnﬂyzeporwdtobem
disfavor; however, he recaived an Ordar oi’ the Red aner of Labor (1§514)¢
Bomm 189k. ' -

mmm, Valantin Alekseyavi(‘h; Dry <= Electsd nember of the Acadoxy
of Scienced, USSR (1953)e Chicf of the Colloidal Chemistry Laboratory,
Selentific Research Institite of Physical Chemistry iment L. Za. Karpav,
¥nistry of Chemical Industry USSR, Moscow, (1953)e Associated with Moscow
Institate for fine Chemical Technology and Scientific Research Institats for
Plasties imend Frmsze, both of the Hinistry of Chexlcal Indistries (1950).
Specislty: Physical chemistry, high-polymeric and highenalecular compounds,

RHARL T0H, Yuliy Barisovich - Elected Hember, Acadomy of Sciences, USSR
(2953)s Bead of a Sectian, Instituto of Cherical Thyaics, Acadenmy of Science,
o Coumncil of Unians, Suprems Soviet, USSR, frem Loningrad (195L)e Specialtyt
heoretical physics, particularly explosives and chain reactions. ¥rote ca
chain decompoeltion of uranium 4n 1910 and was the first to propose atomic
Files Has published nothing sonce, Probably important in-weapons phase of
atoic Guergy progra’te |

ZIKOIN, Tsaak Kanseanﬁmvld:, m-. ~ Elocted Kenber, keadexmy of Sciences,

'US‘:-R (2953)s Holder of Cheir, Hoseqwh'edmnical Institate (1953)¢ CLeputy
Directar of Laboratory 2 (19h7§ and associated with it through 195h. JHas been
associated with research and ‘(Badzing in "vaﬁlovsx since 1937 Reported to be
in'harasted in igotope soparatica davalo;nants, principally gaseocus diffusion,
at Agudzerd and Sinope, Specialty: Solid ziats phyeics and physics of metalas
Has puhlished an galvanmmagnetic effect, photomagnatic offecty _serd.conductors, -
and low femperatures, Bolieved to be Yoy sclentist in gasecus diffusien
developnent oni ossibly in the isotope soparaiionsprograzme Recsived Order of
Lemin (1934). Barn 1508,
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EQPANETOTS, Alaksonds Sey Drw < Institato of Cheical Pysics,
Acadeny of Sciences, USSR (19514). Ukrainian sza‘_co-wmical Institate,
Academy of Sciences, Ukrairdan Ssi (19!481»__apemlw: theoretical physics,
Has worked en scat{teﬁngandzecenﬂym fle;d dwo:yandmscn theory.
Works with Zeldovich. soxﬁlm. - |

EORSUNSSIY, dMhail Israilevichy Drs — Tdentified with the fhartkov
Folytechmic Institute iment V. To Lenin (1953). Hoad of a section, Ukvaimian
Hayed.co- Bechnical Institute, Acadeny of Seiences, Ukrainian SSR, Khartkev
(1918)s Spectalty: Esperimentsl micleap physicse Has done work on cone
atzucﬂm of mass spectrograrhs, ten sources, and high voltsge problems,
ERUZETLIN, Georgly ma&iﬁ‘ﬁméd Carrasponding Yenber; Acadeny
of Sciences, USSR (1953). Divisien Chief, Pine Instrument Iabomtozw
(Laboratory 2) Moscow (1954). Energetics Institute 4ment Erzhizhanovaidy,
Acaderty of Sciences, USSR (1919),. Specialiy: Physicse Export on heat
transfer and bailor installations. Hay be comcerned with miclear powor
epplicationg. : P _ )
| KUBGHAIOV, Boris Vasil'sevich w Tdentified with tho Department of
meo-ahﬁzmum Sciencea, Acadeqy of Sciences, USSR (1953). Head of
a section, Lahoratery 2, Acadery of Sclences, USSR, (1915). Chdef of the
Laboratory of Electric Conductivity of Semiconductors, Leningrad rhysico«
Tcnicdl Insiitute, Acadery of Scieuces, USSR (1910). Spectalty:
Bxperimental mclear physicist, Has dene work o moutron scattering and
seatconductors but has not been pblishing, Younger boother of- Igors

KRGV, Igor Vasiliyevich, Dre — Mombor, Academy of Sclences, USSR.
¥oaber of the Praesidium, Acadez& of Sciences; USSR (1953). duez Laboratory
of Ruclear Reactions, Lemingred mkmm Institate, Academy of Sciences,
USSR (1951)s Director of Laboratory 2 (1945). Eas also been assocliated with
Laberatory 3, Daputy to the Council of Unfons, Smpreme Soviet, USSR, from
Sverdlovsk (1954), Specialty: Huclear &gxsics. A top notch mclear physicist
who directed the first Soviet group wilch studied miclear fission 1n Leningrad
in 1939.19!0. Probably key scientist directing rescarch on reactors and
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weapons for the atonie ensrey Pm¢Ackzwuledged in the Great Soviet
fneyelopedia as important in the developmnt of the atomic boub. Received
[Order of Leain (395L)s Borm 1903, 5 ‘T‘ )

LANIAT, Liyev Davydavics, Dre = Hember, Acadeuy of Sclences, USH,
Head of the Deparizent of Thearetical Physico, Instituto of fhyeical
Problens iment Se I Vavilov, Acadogy of ‘Sciences, USSR, Moscou (1953).
Specialtyr Theoretical physics. A famous and ‘versatile physleist who has
woried particularly on low temperature physics and nuclear physics. He has
been publishing recently on quantum clectrodynazics, Works closely with
Pawranchuk!s groups. R ‘

LARGE, Fridrilh ¥, Bre - Miysioo-Boimical Institute, Towintan
Acadeay of Sclences, Khartkov (1918), Was with tho Institute dufing
Warld War IT, Former German enM tarnéd physiciot. Specialtys
Experimental physics, &nigmted to USSR in 1935, Has done work 4n field
of particle acceleratien, '

LATIEY, Goorgly Dl triyevich, Drs — Head of a laboratory of tho Lenine
gred PhyslcowTechndcal Institute (2949) and associate: member of Ukrainian
Acadezv of Sciences, Specialty: Expeﬁnental nncleayr Pbysics. Has done
mch work on mclear rad:atlm;"puﬁ.eﬂarl‘v gama radiations,’ Born clgo8,

LAZAREV, Boris Georgiyevich = Profs Phyglco-Technical Institats,
Ulrainian Academy of Sciences, Kharkove Specialty: Cryophyaics, Leoader
of a0 active school of low temperature regearch,. Devaloped method for
concentrating Berylliwm, :

LEBETEV, Sergey Meksoyovich, Dre =s Elected tember, Academy of Sciences,
USSR (1953)s Director, Institats of Precision Mochanics and Computing ech~
nology; Academy of Sciences, UStRy Moscow (1953). Rolder of a Chair, Hoscow
Phygico. Technicel Institute (1953)... Spacialt ty: Comuiors, Designed and
constructed first Soviet highwspeed mathematical caputor. Borm 1902,

LEY?UNSKTY, Aleksandr T1tich - Associated with the Leningrad Physico-
Tochnical Institate, Acadexy of Selences, USSR (1950)¢ EHoad of a department,

M
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Physice Institute, Acadsay of Sciencesy Ukreintan SR (I518)s Divector of

researchy Oth Directorate of the MUD until d9h9:;é5& Director of ressarch

at Oteﬂmkoye until c1950. Maintained amas through 195k

- Specialty: Expez&mtal mclear physics, ~Hls most recent papers dealt

with nsutron. scattering and nuclear fissien in 1939-l1e He 1o reporied to
have supervised all German ressarch for the Soviet stomic energy prograims
Varded en rmﬁ.aﬁcﬁ and accelexrator research at Obminskeye until his transfer
mmoftherepwwdmmaonsmwm;

LUKTANOV, Stepan Bpvevich, Dre o= Head of a Division, Fine Instrument
Lsboratory (Lahmtory 2) Hoscw (195&)‘ _Specialtys Fhysicass Published
on semlconductors in 1939, and no&xmg alnee.

MARKOV, 1»:..4., Professcry nr.-mcwdcomapmmatm
Acadery of Stdences, USSR (1953)e Ingtitate of Physica imeni Lebedsvs
Acadcv‘ef Sd.encea,:ﬂssn, Mogcow (1950)e Speclaltys Theorotical nuclear
physicaes Has publiched a numbey of papers on nuclear forces; field theorys
ete.

MESHCSERYABOV, Hikhail arigmmh, Dre == Klected Corresponding Member
of the Acadexy of Sciencss, Ussk (1953)0 thief of the Special Labaratory,
Radima Institite imeni V. G. Ehloping Academy of Sciences, USSR, Leningrad,
(1917)e Spectalty: Ezpcr:\mntal miclear physics. Has done conelderable
uork with cyclotrons dnd has worked in fields of neutron physics and helium
isotages but has not been publismne ‘recently. - Ho wag a techtdcal expert
to Soriet representative on UN Coaiasion for Control of Atomic Energy (19L6)
and an observer at créssroads. Vigited US for Princoton 150#h Anniversary (1947).
Barn 1910, o

HIGDAL, Ariadly Besvnsovich - mec'bed Correspanding Membex of the Acadeny
of Sciencgs, USSR (1993); Physics Institnte imemd P, N. lehedev, Academy of
Sciences, USSR (1951)e Zdenﬁﬁedvu;ﬂl the Leningrad Physico- Bchmical
Institute, Acaderny of Sciences; USSRy (948 (2)); Momber of the Institute
of Phyglcal Problems imoni s; Y. Vavilovs Academy of Sciencesy USSB, Hoscow,
(1945). Maintained a Moscow addreas'éhrmgh 195ke Specialty: Theoretical
miclear physics. Has done cmme work on cosmic rays, but has published
1ittle recently. Barn cl9lle . o
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HORDZOV, Pavel Matweevich, Dre == Head of 2 Division, Fine Instrument
Laboratery (Leboratory 2) Sesocw (195h)e Specialty: Physics, His papers
have dealt with secondary electron emissich tut hi has published nothing
anos 1906s e - -

MUTIH, Ae No = Radinm Insﬂ.tlteimni Ve Go fhlopin, Academy of Sclences
USSR, Leningrad, (1953)s Specialiy: Theoretical phyaics. FHas written on
separaticn of isotopes by thermal diffusion and by the cyclotron and linear
accelerators He has been publishing litile recently,

 NEMENOV, Loomid Mikhaylovich «% Hass spectroscopy Laboratery, Leningrad
Physlco-Technical Institute; Academy of Sclences, USSR, (1935<1919). Divisien
Chiefy Laboratory 2 (19L5)e Speqia}.m Mags. spectroscopys Little ia know
of his current x‘mﬁ‘:: since he has publishod nothing eince l§39.

NESEETANOY, Alekeandr tﬁkolayéﬂch,'nw - President of the Academy of
Sciences, USSR, (195L); Director of the Institate of Organo-Elemantal
Compounds, Acadesyy of Sciencoss USSR, (195k); Member of the Council of the -
Unlon, Supreme Soviet USSR, (195L); Heaber of the Werdd Peace Council, (19sh).
Has been Director of Instltate of Orgahic Chemistry, Xoscow; lMember of
Admind styation Office of Departumnt of Chemical Sciencesj and Rector of Nomoow
State Umivercity imenmi M. V. Lomenosov (1948)e Specisltys Orgamic chemistry.
Specialises in metallo-organic and elesonto-organte chemistrys Born 1899, -

NIKI TN, Sergey Takovievich, Dre «= Identified with Department of )’hyaj.@
Mathematical Sciences, Aca.w of Sciences, USSR (1953); Institate of Physical
Problens imenl S, I. Vavilow, Academy of Sciences, USSR (19L5). Had a Moscow

address in 1954, Specialty: nuclear physics. Has done work in field of
| cosnic reys with. Alikanyants e;:'oop.

MIKI TN, Vaglli Petrovich == Prafessors Doctor -- Herber of the Presidmn
of Acadeny of Sciences, USSR (1953) Sveclalty: Klectro-mechanics. Has dane
constderalile wark on electric wolding. Ao scting Secretary of Presidium he
coantrals operation of institutes, has Judsdiction over special projects sections
and generally controls assignment of perscmmel. Born 1893,
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NIKGLSKTY, Bo Py = Elsoted Correcpooding Hember, Academy of Sedences,
USSR (1953)s Sclentific Council of the Radium Inatitute, Academy of Sciances
USSR (1916). Had a Lemingrad adiress in 1951, Sveclalty) Radiochemiatry.
Specializes in theorstical end exparimental investigation of ion exchange,
Since he has published very 1ittle, most of his work has probably boen secrot.

NOVIKOV, P. 54 ~ Elected Corrospanding Fesbe¥s Academy of Sclences,
USSR (1953)« Had a Moscow addvess (195L), Specialtys computors.

HOVOSELOVA, Aleksandra Vaslltewna ~— Elacted Carrospanding Hember,
Acadamy of Sclences, USSR (1953}« Koscow State University imsnd Lomonosov
(1948)e Specialty: Berylliun chemistrys Recelved Stalin pries in 1947 for
rare olemente, Has published 1itile,

OBREIMOV, Ivan Vasil'yevichy v, e« Correspanding Hembexr of the Acadeny
of Sciences USSR, who was nominated but not elected to full membership (1953).
Haldaer of a chaly, Moscow Hechanical Institute, Minlsiry of Highsr Education
USSR, 1953« Chief of the Optical Laboratory, Institute of Organic Chemistry
imend Ne Do Zelinskly, Academy of Seiences, USSR, Moscow (1953)e Hember of
Sclentific Council of Institute of Physical Problems, Moscow (1950),
Iaboratary 1 (1948)e Member of Scientific Councdl of Inotitato of
Crystallography, Hoscow (191;6)_,_‘ Specialty: ‘heoretical physics, chemi sty
Has done valuable werk in opties and physico of crystalse Dorn 169k

PERFILOV, H. A4y Profesaoc_;' ~- Baporiedly a mesber of the Radium Institute
in;axﬂ. Ve Co Ehlopin, Academy of Scleaoga, USSR, Leningrad (1951); Spacialty:
Experimontal. muclear physics, In particular has done research in the applica~
tion of photographic materlals for the detection of elementary particles and
.uram.uufiss!.mfra.@nentu; o |

PETRZIK, Kanstantin Antonovich < Semfor scientific assoctate of the
Radium Tnatitute imerd V. O, Rhlopin, Acadexmy of Sciences USSR, Wd,
1950 Has also been associated with Leringrad PhysicowTechnical Institute,
Specialtys Experimental physics. MNotable for his sarly work on epantanecus
figdon of uranium for uhilch he has receiyed a price with G.., N _Plerov, Has
published nothing since 19kl. ‘

POKROVSKIY, Goorgly Yosifovich -~ Maj, Gen., ﬁhgineenng Technical

24
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Service (195L). Hembar, Academy of Ayitllery Sclences (1918)s
Engingering Acadeny imeni Zhukoveldy (1918), Institate of Fhysical Chemlstrys
Acadexty afbﬁci.ences, USSR, Hoscow <c19h8)-—sxmxltya Blast effects and
directicnal explosong. Has written seveml arta.clea botwean 1946 and 1954 on
such subjocts as effects of ateric explosions, dimctional atomic explosicns,
and mclear propulsion, L T

POMERANCHUE, Isak Yakovlevichy Dre == Elgcted Corvesponding Hesher,
Academy afbdmees, USSR (1953)« 'Profaésm-, Hosoow Mechanical Institute,
Minlstry of Higher Education, USSR (1953). Hoad of a Sectory Thermal
Engineering Laboratory, Acadeny of Scleaces, USSRy Moscow (1950) Sped.altm
Theoretical nuclsar physicss Feadsr of an active group publishing in this
Field, which 1s closely allied to Landauts group, Has worked en nsutron
phy=ics, cosmc rays, accelar#ﬁra? .a.nd mclear reactionse Bown c1920.

PONIZOVSKIY, Le Be == Mo spacific organisation knowne In 1943 was at
the State Optical Instituto, Specialty: lNeutren shysics, and fission products
of uram.lm. Has bean concernad primarily with structure of 1091;0980. Currently
writes .foz; Friroda on nuclear physicde

PATNER, S Be w= Institate of Chemical Physics, Academy of Sciences,
USSR, Moscow (1950), Specialtys combustion and detonatione Has writtem
cn detonations, shock waves and photograrhing explosion waves. Has worked
with Khariton and Pokroskiye , |

- ROOINSATY, Simen Zalmanovichy Dre.-e Corresponding Member of the Academy

of Scienees, USSRe Holder of a chair, Hoscow Institute of Chemical Machine
Bullding, Mnistry of Kighor Bducation USSR, (1950)s Chief of the Micksl
Catalysis Section, Lahoratorypf'smémre of Surface Films, Institute of
Physlcal Cheaistay, Acadewyy of Seigaces USSR, Hoscoy (1950)« Spectaltys

Physical Chemisiry. Specializes in catalysie studles and heterogenacus reactions.

v Has written on the catalytic acticn of niclel and sinc oxide on hydrogen and
deuteriun. Sorn 1900e _ .

RXISIKOV, Lo Il'ich, Dre -uLexrmgmd PhysicowThchnical Inatimm, Aeadw
of Sclences, USSR (1951). Identified ulth the Radium Institute imerd V.. Ge
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Knlopin, Acadeny of Selences, USSR, Lemingrad (1917). Specialty: Bxperimantal

nucloar vhysicss Interestsd in muclesr lsomerisns Bas worked with Kurchatove

SADOVSKIT, Ma A ~~ Blected Corre saaing Hiomber, Acadeny of Sciences,
USSR (1953)s Selemological Institute, Acadamy of Selencesy USR (1952)e
Deputy Divector of Scientifio part.bat_’ the Inst.ituu; of Chentcal #hysics,
Acadesy of Sciences, USSR, Moscow (1947)s Previcusly Head of Divisldo of
Speclal Work of the sams institusas Had Moscow sddress (195L)s Specialiyt
Blast effocts. Recedved & 5Stalin Prige in 1947 for dotermining safe distances
of installations from explosionss

SARHAROV, Andrey Dmitriyevich, Dre = Elected Hember of Acadexmy of
Sciences, USR (1953). hysics Institute imeni P, AN. Lebedev, Acadenmy of
sé:ienoes, USSR, Moscow (1953)e Spedaitya. Experimental nuclesr phyelcs.

Hags wxitten on cosmic rays, pair producticn and has published review articles
on miclear physicss o publications since 19L9. lorw

SEMEIOV, Mikolgy Nikolayevich - Member of the Acadermy of Sclences, USSR
Directer of the Institute of Chemical Physics, Academy of Sciences, USSR,
Moscow (1953). Hember of the Bureau of the Department of Chemical Sclences,
Acadenty of Sclencesy USSR (1953)e Specialty: shysical chexistry, well
knoun for #ork in chemical kinetics and melecular chain reactions. Has done
work on combustion and detonations. Born 1896,

SHALYTy S, S, «= Leningrad Fhysics - Technical Institute, Academy of
Seiences, USSR (1954)e Associated with Laboratory 2 (1951). Associated with
the Ulawaindan Pnysids - Technical Instituto 19L5. Specialty: Hetallurgy and
low temperature physicse Has spparently left Laboratory 2. _

SHAL'HIXOV, Aleksandr Iogifovich, Drs == Corresponding Member, Academy
of Sciences, USSR, who wae nominated but hot elected member (1953) Professor
of Moscow State Umlversity imend M Ve Lomonosov (1953). Chief of a laboratory,
Institute of Physical Problems imend Se 1 Vavilov, Academy of Sciencesy USSR,
Moscow (1953). Chief of Laboratory of lMolecular Physics of Institate of
Chemd.cal Physics, Acadexy of Sciencesy USSR, Moscow (1950). Specialtys
Experimental physics. Has specialized in low mmpemm woric and superconductiviy
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SICHALXIN, K4 I, = Elected Gmespoading Homber of the Acadery of
Sclences, USSR (1953)," Tustitate of Chemicel 7 Fhysics, Acadeny of Scieaces,
USSR, Hoscow (1951.). Specialty: lemsm.m _and_ detomiﬁ.on of gasos, Has
published little in receat yoarse B

SHCHERBAKOV, Da Io we Elecned‘fé%ﬁe; &fi@i&aﬁm of Sciences, USSR
(2953) and Academiclan Secrotary of the ﬁemrtnent [of Geological - Geographic
Sciences, Academy of Sciences, USSR. Head of a mvizﬁ.on, Institute of
Geologlcal Sciences, Academy of Scimces, USSR, Moscow (1953). Pregident,
Coordgnlon on!ProbJ.ems of the North, Acadewy of Sciences, USSR (1950 )
Spocialtys: Geacherd sty Spedaliaee in the geology, mineralogy,
geochemigtay of rare clements, Was a menbax- ©¢f tho Comrdission on the Uranium
Prodlen of the Acadmy of Sciences, USSR, (lf)hO). Bas not been puhli.ahing
Received Ordar of Lenin (195h}s Born 1893,

SHUBNIKOV, Aleksoy Vasil'yovick, Dre ~- Elocbed Member, Academy of
Sciences, USSR (1953)s Directory Institate of Crystallography, Academy
of Sclences, USR (1953). FProfessors Moscow State Umivorsity imeni M. Ve
Lomanosov (1953)s Dsputy Academiclan Secreta:?y, Departacnt of Phyxlec— ‘
Bathematical Scieaces, Academy of Sclences, USSR (1953). Specaltys
Crystallography, physics of crystals. Internaticnally knoune Received
‘Order of Lentn (195L)e Barn 1887, '
| SIMONENRO, Danil Luldch -» Division Chief, Fine Instrusent Laberatory
(taboratory 2), Hoscor (395L)e Assoctated with the Institate of Physics of
Botals, Urals Afriliate of the Acadasy of Sclences, USSR, (A915- 1950).
Specialty: rPhysiés. Has worked on mass spectmgraphs, moleculear beams and
the pbwsicn of metals, but has published 11 td.e. '

SINELVNIKOV, Kirill Diitriyevich, Dr. == Active member of the Academy
of Sd.ances, Ykrainian SSR who was nominated but not elected mﬁber, Academy
of Sciences, USR, (1953)s Directar Ukrainian Physico-Technical Insututa,
fcadeny of Sciences, Ukrainisn SSR, Khartkov (1953). Holder of a chaly,
fhartloy State Univerdty imend Ao H, Cortldy, Ukrainian SSR (1953),
Laboratory 1 (191:8). Specialty: Experimental physicss Has dene extsnsive
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experimental mrk'un.the constmcﬂ.onand use of particle accelerating
devicess. He has nob boen publishings: He has stadied in England and
has an English wifes Dorn 1900. — ,

SKORELTOVH, Dty Viedimdrovichy Dri: e Membor, Acadeny of Sciences;
USSR,. Directer, Pysics Tnstitute imarh Pi. . Lebedev, Acadeny of Sclences,
USSR, Hoscow (1953)s Noscow State Univarsity imem H,. Ve Lonanosov (1953).
Deputy to Council of Unlons, Suprems Soviet USSR (1953) and member of
Forelgn Relations Comuittee. Chaiman, Intornaticsal Stalin Peace Prize
Comrttes (195k)s Hesd of Soviot delegation to the Internation Conference
an theoretical Fhyaics (Role of Electron Shellg in Radicactive Phenomena),.
Paris (195L)s Specisltys Experimental miclesr physics.. Partlcularly
cosmic Tayss As well as being an imortant scientist, he has been chicf
Soviet scientist involved in iﬁtomaﬁeml discussions of atomlc cnergy in
his positions as Technical Advisor to Grouyke and Soviet Representative
en Scientific and Bchmical Comaittes of UY in 1916, Roceived Stalin Frize
1950 for work in cosxic rays and an Order of Leatn in 195k Born 1092

 SMORODINSKIY, Takov Abrazovich, Profe, Irs —- Division Gidef, Fine
Instrunents Laboratory (Laboratery 2), Moscow (195L)e Institute of Physical
Problems, Academy of Sciencos 'UBSR,':Hoacw (1915). Specialtys Tearetical
nuclsar physics, quantum mchaﬂc;s. Has been concerned with particle
scattering and spectral isotopic shift, Has only published a few papers in
recent yearss L

SOBQLEV, Sargey Lvowich, I, w- Mezber of the Acadt;:qy of Sod.encoe', USSR}
louber of the l"eMcs Division, Hathematics Institute imeni V, A. Steklov,
Acadeny of Sciences, .USSR, Moscow (1951). chiaf of Sector Laboratory 2 (19L5)
and reported Directer in 1947. Specialty: Mathematics, differential
equations of Physics, A very prominent and active mathematiclian, Received
Order of lenin (195k). Horn 1908 o

STARIK, Toglf Foveoyovich, m-.'.u-"Cormspondi‘:‘xg Kmber“ot the Acadsny
of ‘Seiences, USSR who was nom.nai';ed but not elected member (¢1953)s Deputy
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Directar Rediun Institute ineni Vo Gy Khlopin, Acadaigy of Seienses, USSR
Leaingrad, (1953)s Spocialty: 'Mb&hezﬁst:y and geochemistrys Has
written an the occurence of radicactive _eg;mts,_mt has published nothing
since 2947, Was at Wismt A. Ge in 1948°20a returned to USSR in rdd-19.9.
STHELKOV, Py Gay Prof - Institute of hysical Problems, Acadexy of
Sclences, USSR, Hoscow (195k). Speci&ltar’ Exporimeatel low temporature
physicse, Has publi&ed vory little; but appears to be concernad with
thernonetry and engineering at low temperatoress Cccupied post of Ingrecter,
 Soviet Purchasing Comdssion, HeTy 0 UsSe from 16 December 9Lk to 30 June
1908, . o , }
| STREIH, Bkov Kivovich ~ Corresponding Hesber of the Acadey of Sclences,
USSRe  Chief of the Laboratory of the Structure of Hatter, Selontific Ressapch
Institute of Phyalcal Chonistry imezt Le Yas Kexpov, Mntstey of Ghemical
Tndustry USSR (1950)s Specialty: Physical chemistry. Resorted to be
working wdth heavy waters Has dome wark in field of nolecular struchura,
Born 189k o
ity Igor Yevgen'yovich, Dre = Elected msbor of the Academy of
Sciences, USSR (1953), Hoad of a &s.'visi@,' Physics Inatitute imeni P, §,
Lebedev, Academy of Sciences, USSR (3953)s Holder of a Chair, Hoscow Mechanics
Institate, Mintstry of Higher Education USSq (1950)e Specialtys Theorctical
nuclear physics, Hao published occagicnal recent papers on quantum theary
and cosulc rayse Recaived Order of lenin (1954). Barn 1895,
TERELETSKIY, Yakov Petrovich, Dre = Dirootor of an cbservatien
station concerncd with natural radfoective shenomena and highealtdtude cosmic
Tays located near Sochin, RSFSR (1953, Hblder of the Chair of wasics,' Hoacow
State Undverslty imanmi M, v, LW (1952)¢ Spocialiys Teoretical physics,
Has written papers on the betatron and quantum mechsnics. Fag dene -theoretical
work on induction accelerators and the origin of cosmc rays,
TOSHUK, D triy Viadinirovich,  Divigion Chief, Fine Instruments
Laboratory (Laboratory 2), Moscow (1954). Formerly asscciated with the Ukraintan
Fiysico- Bohnieal Institute, Acadsmy of Sciences, Ukrainian sS2, Kharkov (19Ll;)e

18 -
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Special tys Mear phyoics,. His most. meent pub.ucaticns dealt with
nsutren physics (2939-1910)e Ee may be coanected with reactor ucvalopment.

TSIKERMAYN, Veniamin Aronovich w= Scientific ,E.t_;,search Institute of the

Soviet Mr Force (1946), Institate of Hachine Studies, Academy of Sciences,
USSR, Hoecow (39L6)e Had Yoscow address 195L. Specialtyr Fhysicse Has
spocdalized in xww photography of emlos:ion and détonation processas.
Has published nothing aince 19L6, )

VALVIER, Anton Kerlovich, Dr. -~ I*'ember, Acadmv of Sclences, Ukrainlan
SSR who was nominated but not elected nesber of the Academy of Sciaences,

USSR (1953)e Deputy Director of the Ukralnian Imystco-Tochnical Institute,
Acadasy of Sciences, Ulrainian §SBy Ehartkov (1953)s Holder of a chalr,
Ehartkov State University imeni Ae My Cortidy, (1953). Isboratory 1 (19L8)1
Specialty: Erperimantal mclear physica. Has done work on high voltage
particle aceelerators but has’ pu})lj,qhod nothing asince 1940,

| VASILVXEV, Milhal Fedorovichy Dre = Lt. Gon of Artillery. Heabor,
Acadexy of Artillery Sciences, Chief'of Faculty of Ammnition, Artillery
Acadeny imeni Fo E. Dzerziinskly, Moscow (l9h6). Specialtyt’ Ordnaccae.
" Interested in theory of armamentse o : . '

VEZSLER, Viadimir Iosifavichy Dre = Corrsspoiding Member of the Acadexy

+ of Sclences, USSR who was nominated bit not elacted member (1953). Head of

a laboratory, Physics Institute inend 74 He Lebedev, Acadmmy of Sciences, USSR,

H'oacov (1953)« Holder of a chairy Hoscow State Urdversity imeni M, V.,

Lomonosov (1953)« Has Hoscow and Leningrad #ddresees. Specialty: Experimental
. nuclear physics. Specializes 4n acceipiatérs and cosmlc rays and is noted
for the development of the qynchrotran- .Hos been publishing little.

VERNOV; S ey Dre = Elected Corresponding Member 6f the hcadeny of
Sciencowy USSR (1953) Physics Inz:'ﬁtute imerd Py No Lebedav, Acadeny of
Sciences, USSR, Moscow (19L9)e meeseor, Moscow State Umdversity imeni
He Ve Lomonosov (1918). Specdaltys Muclear physice, cosmic rays, Active
in cogmio ray expediﬁ.ona to the Pamirs, Stalin Prize (.1915) for coszlc ray
roseardhy . :

‘ SEl9a
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~ VINOGRADOV; Aloksandy Pavlovichy az-. - Elocted Hember, Acadexy of
' Sedences, USSR (1953), mrecwv, Institute of Geochenistry and Analytical
Chendstry inent Varnadskiy, Academy of Vaences,mssn, Moscow (1953). Holdep
of a Chair, Hoscow State Un:weraa.ty mm .-x. Vel Lmoaov (1953)s Deauty
Academician Secretnry, Depurtnant ot‘ Cﬁwmcal Sciences, Acadenv of Sciences,
USSR (1853)« specialm Geoohetdatry. Has specialized in the geocherd sty
of rare eélements and received & Stalin Prise (1950)~ for %eocheni.atry of
mre and dispersed Chexical elemntsin the soil", and an Order of Lemin
(295k)e Elected to Burean of the 'Dauartman of Cheraicél‘ Sciences (1919)
1n'tho Pleld of melear ensrays Borm 1896, -
ZAVOYSKIY, Yowgenniy Fcnshn’cinovic‘n -~ Rected Correspmding Mesber of
the Acadery of “cienees, U%R, (1953):: Division Chief, Fine Instruzents
‘ Laboratozy (Laboratory 2); Mescow (195&). Kazan Stats University (c1919)e
Spemlty: Physics, paraaagmtian. Has not published since 1947,
ZELYDOVICH, Yakov Bcriso'd.ch, Dr. -~ Corrospanding Hembex, Acadony -
of Sciences; USSRy who was nominated but not alected member (1953)e Head of
a DLviaion, Institute of Chemical Ph;rsics, Academy of Sciences, USSR, Moscow
(1953)s Pecialiys Fhyaical chem.stzy and theoretical physics. Well known
for work on thooxy of flaxe propagation and detonation in gases and exploaivea.
Woarked with Fhariten in 19398:&119)40 oa chain reactions in wranium and has
been publiching moent.]y on meomet.ic.al miclear physdcse
_ ZHDANOY, Aleksandy Paviovich - Radiun Institate imemi Ve Ge Khlopin,
Acadeny of Sciences, USSR, Lemingrad (1954). Spocialtys Experimntal mcleay
physics, cosmic ruys. Hajor interast in nuclear fieslon isn copnlc rays. Has
done meson research by neans of photo-emlaion methode .
3+ Deceased sScientiste ' '
The following Rnasian ecieztists ldisted in the previcus HI8, died
oa the dates indicated: o
Adinov, Georgly Vlsdimirovich . S Harch 1953

Andrenov; Aleksandr Aleksandrovich Novesber 1952
Frenkel, Takov Iifich - 23 Janvary 1§52

 ay
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Ehlopin, Vitally Crigor'yevich 10 July 1950
Lukirsidy, Pete Ivanovich 18 November 1954
Mysovekly, Leo Viadimirevich - 1939
Miki i, Borig Mekesndrovith 20 guly 2952
--s:Lutam.n, Avran ueksamm L , 1k July 1950
Vavilov, Sergsy Ivanovich . - “% Jamary 1952
Vomezana‘.d.y, Ivan mmayavm o k6

Lki Gorman Scientists

!w praviecus NS listed 3‘? Germn atlentisis which were thou{;bt
. tobewo:id.ng on the vovietammosaorgyproemm. Itisnou thought that
theso Cerman sdgntl.ats have been remd fron any work pertaining to the
pm{é.-am and are now awalting their rétum to Germany, Hany of the P
scientigts and technicians have bsen reim‘ned. Gustav Herts hau been
returned to East Germany and the other ochentisto arg expectmg to rotum

in the ncar future,
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¥+ Besgarch Pacilities o .

o deyalopnent of the Sovieb atemle energy progran has becs based an

& najor Soviet research effort in many ﬁeilés of science and enginesring,

s is a vary complex effart wiich has been carried out at a large nuobor

of installaticns protected by a high degree of secufd.w. As & vosult, although
there 45 o groat deal of informaticn relating to certadn phases of the rescarch
progran, out lnowledge of the prozran o a whole ig essvorely lim ted,

Rosearch for the early dempaent of the program was carried ocut in the
Acadenty of Sciences of tho USSR, fivet in the major institutes and later
primarily in thres srecial laboratories established egpecially for atomlo ensrgy
developments Additiocnal specific vessarch projects for the atemic energy
progran weve carried out at aix installations staffod by Cerman sclentiste
and at numerous facteries and institutos subordinnts to ths various mindeteries,
As pocure rescarch altos bacame availadble at mjor atomic enargy ingtallations,
tho most critical research wan probably moved to these sites. . Tis gradusl
transfer was accompanied by a corresponding decreass in infermatich on Soviot
ressarch for the atomic energy progrem. ,

More 1o knoun sbout research oo 'igotope soparation for the Soviot atomdo
engrgy progren than sbout any other pl:nee of atomic energy researchs Scveral
institates were cagaged in & mjor effort to dovelop varicus mothods of
isatope separation, particularly ﬂee/cua diffusion, tThe gaaa;:us diffugion
rescarch was upparenthrcencai{ﬁ'awd at Labaratory 2 wvith many othar inst{ tutos
contributing research on’ special projoctae As an esample of the size of the
sfforty 1t 18 intorosting that at least six installatiens, Loboratory 2, |
Elektroatal, Sinopé. Agudsord, Chapaovsk, and the Institute of Genoral, and
Inergude Chomistiry imend Kurnakov Mcipated in developmont of barriers
for the paseoug dififusion processe Cougidersbly less 1s kneun about Soviet
research on reactors, and 1% 4s cnly possible to identify some of the major
instd tutes and individials engaged in reactor developments Laboratory 2 and
the Radiua Institute appear %o have been key research installaticns ‘in the
carly developaent of the yeactor programp and we knoy that Germns ab
Coninskoye and Zagli also worked en problems related to plutcaium production,
Houevory there 4a 144tle information on more advanced phases of reactor

h w«Ela
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mgaareh, Bacange of the extm&ﬁnary éeéﬁﬁ&y, thexre ig pmcﬁcalzy
no information on Soviet research on atomic weapoas, although it 1s possible
to dotornine some of the peroanel md TEEETET Thich may have sontributed
o early veapang develo:msnt- —_ -
' E Spedal Loberatories of the Madauv of Sd.anees

(a)s Laboratery i, m'm A e

Iittle 4s m about tida lsboratory which ig staffed from
tho Ukrainian Acadamy of "ciances. Bafm the war, Khartlkoy rqn!md w.th
lendingzad as a centor of nucleay phyaics rosearch; so presumebly the laboratory
contdimen its miclear physics tmdit&on-

(. x.ahoqu 2 Hoscaw .

I.ahmtory 25 whieh is 1oca*bed in sewdy build facilities
mnt of Sercbriann Bor yailvead staticn in Northwest Hoscowy vas pwobab]y
the koy laboratory in tho early dovelopment of the Soviet atomic eneryy
program, It uns dirocted by I. Ve Kurchatov in 1915, and its etaff includes
soma very proainent foviet muclear physicisiss It has boen concerned with
foviet mcitor development and was probably the key laboratory in the
development of gasecus diffusion _1s_otope soparations It nay havo worked am
elecotrocagnetic lsotope separation and 48 rumorod to bo concomed with the
nuclear physics of atomic weapense It has had connections with cogmlc ray
researeh and with tho laboratories at Sukhuml, It may now be known as the
Hne Instsunent Laboratorys e

(c)e Laberatory 3, Mosoow

Laboratery 3 vas arigially in Cheremshid in eouthern
| Hoscows It is rumored to have bedn hesdod by A+ T+ Alikhasyan prior to
- 1950, and through hin to have had comoctichs with the cosmic ray ressarch

at Hount Alagea ir the Caucasuse '
2y laboratories Subordinate to'bﬂw Hinlstry of Medius Yachine Building -
~(a)¢ “Sctentific Research Institate 9 (HII-9)
Tiis institute, located just scuth of Laberatory 2 of the
Acadexy of Sciences, is respensible for devnloping the procosses comnected

. =F2s
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uith the conceatration of uraniun ores from all types of ore bodies and

with tizo extraction of pure urun.um salis fraz the 56 concentratoss It is also
regpoagible for dsveloping and .mlemt.ng the anzlytical control of processes
in tho emuon of uranium oross, Fo&aibz.y*s ‘concorned with analytical

(b). Research Laborstories fomer‘.'_y un_der the Kinth Directorate of
ﬂ;e mﬂ' ) . . o PR

o ﬁzesehhorawrlesmmmedmrtothai‘CDupm&e
ddssolutim of the Mnth Dlmeto“aw in 19191950, We have 1ittle or no
infornstion on their role in the Postelss0 pariod, but in viow of fhedlities
installad ab these laborateries by 1950 it is probable that they conduct. the
eams lines of rosearch inati tuted at theu in 196,

1. Sinep near mnn.m P ‘

. Tds Laboratory, whosaﬁmandﬁ.efuasﬁnrmﬁanﬁ'edvgz .
rrhnm, vas davotnd to iaompe seoamtd.m researche Porous nielal barrior
for use 4n a gassous th.fﬁmim proeess was developed hores Work was dono-on
daveloping an ian sourcs for the eloctmm.gpet._c zathod of 1sotope soparationg
and axtenaiva developnent uas ﬂoen on t.ha wartins German uitra centrifuge for
eeparation of uraniun iaowpea, ihe la.bomtory also daveloped, and halped '
put into production, units for pro&xotion of fine nickel powder %p de used in

tho porous barrier by the carbcnyl mothod, Significant rusearch at thig
laboratory has apparently cenaod, and 1ts Germanjyataff is anticipating an
earlv roturn to Eagt Qernanyy
2+ Agndzori near s-mmn.
hls Iabomtow, those ﬂe'-aan chief was Prafosscr Doctar
Qustav Herts, worked both en isuteoe nepamt.ﬁ.cn ‘and on Mammnts Zor the

analytical cantrol of production 190&090 soparation foctlitios, Apparcntly

unsicooasful research was dono oo & Wffusica metiod Lnvolving UFg and

flaorocarbonss  An apparatus deaimed to drew air from cparating gaseous

diffusion cascades wao devulope&hem: regoarch was ccnducted on @ contimious

mothod of ferming barrier for gasocus diffusion plants which is thought to

have since been put intc prciuctiony and mass spectroseters and radiation
«F3e
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osunters for the analytical control of izotope separation plants were
designed here end later placed into producticn, Significant resea;rch at
this Llsboyatory has apparently cesseds an‘?i—_i';';’z:;e:ﬁn ataff 19 anticipating
&n early rveiturn to East Gormanyes ' —-
.ms engaged in research on nuclear reactor problems under its German chief,
Dre Heins Poses Work was also done hero on the mucloar characioristics of
both graphite and berylling oxide moderaiorss Apparently mossurements wers
" aleo made of the deformation causod in varicus substances wpon irradiaticn in
mclear reactorss The full scope of the work of thigs laboratory is not knoune
1:? Eektrostal |
. g lsboratony, wﬁ.ginally headed by the German naticnal
Dr. Hilkolsus Riehly; solved in 3.9L6 the rroblenm of producing adequately pure
end dense uraniun metale It probebly worked on tho‘problm of producing
puperwpurity uranium salts. Work was elso dona on the production of adequats
finorescant materials for cathode ray tubes and probably on othor types of
matallurgleal research in tho awnic encrgy prograne Considerablo research and
devolopmont on gaseous diffugden barriers was carricd out at Factory 12.
Se ngul
MaMbmtozvmr&amorEameyahmmamt
started until late 1947, It atarted to work on tho health physics probdoms
reslting from the irradiation of living issue by noutrcns and gamnd Taysce
Work wos also procedding on a mothod for separating rare oartha, probably
1n connection uith tho problem of separating urantus fron the various fission
products produced in mclesr reactorse It is possible that this laboratory
has uzlnan over the work of the preparaticn of radicactive isotopes extensively
used as & yesearch tool in the USSR bub Lts activiiies may have changed with
the removal of most of the Germans in 1952
6s Seorebryamy Bor
It 4= lotoun that a Gopman yessarch group under the leaderchip
of Drs Max Volmer was located in the Laboratory 2 ama#ndvns working on ool
«Flhe
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of the Bothods of Froduing nosry atire 145418 6100 4 knowm abaut eather
thig pooup or Lt3 facilitien. | '#, |
{c)s Faciiities at eﬁerat!.ng Bages

_ . m&mﬁngwmwmmdmﬂma&yd%m
sching Butlding, 5€ 1t 18 of any stea at sl pessesses Jaboratery Fact 21 theo
uaedinwmect.ouﬂ& the analytical controd of ‘the operations of the
ceub&m. mese lsbovatories also perforn some yescarcH ot Jocal problm,
but caunot bo cmalderad miar rasearch facilities.

3. 'ma following are inat.tmss uh..eh are Imoun to have carried out
spedﬁemmdxpmblsmfor meamcmm-@progrm 1t is to be noted
that this researax not only fits inbo 1he normal work of these imﬁ.tum bnt
fhatﬂwa;eciﬁoresaarchproblemdetec‘wdmrmuyeu@esedomyaw
part. of tha total facdlities and porsonnel available to the institate.

{a) mad.tuws of the Acadesyy of Sciences

. 1. Do Lmu.nz;md Shysicow Tochntoal Inathtatey Acadeny of
Sd.ma GSSRy Sowmunm 2, Leningrad 21 = Thig Institate is auo of
tho oLdosb and orletnally booteoquipped physical eseorch organtestion n
the USSR and 4id mmch of thaorlsmlSovietworkcnmxcleaeron. Muclear -

physica 18 a major field of interest at the Institutes I$ possesses a cyclotz-m

ard a mnbex' of srall electrogtatic generators, and is staffod with a large
nusbor of able themtica. and experinental phyelcistse

2, To Badium Institute, Acadeny of Sciencasy USSR Eomtgana
Ulitea g Lerximzmd - Ba‘mb_ishad 4n 1921, the Radium Institato cenducts
sregeaych an problam velated to tha production of fissile m‘nariala. including
the dstoction of md:\.oact‘.‘.va oma, e:q)erlmntal work with mdio-alemnta, and

aspocts of phtan&um chetd 6t25 !mt'sJ. at least 1915 this was the caly institale

in ‘o U“‘a possessing an opemble cyelotron, snd thio has been in continuous
usa s!.nce th.at timae .

3. Te Ingtitats es P!vs&.cs 'imend. Pa Ne Lobedovs Acadeny of
Scieﬁees, 65m, t’ywa %uae!ma Tlitsa 3y ioscow ~=Dig Institnte ig one
of ﬂw move importantd zmrtid.penta in tha regearch progran o atonic cnergye

Q.Esl.-
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the Laboratory of the Atomic chlaue ‘.ls anbowdinate to this Institates

be e Institate o: Phya.ca'l prblens, Acadeny of Sclencess
USSRy xamhaxcoe Shoese 32 ﬁoscw ma—mamw was rommy unde
the dizection of Yie Lammus maicm paﬁ;;; Rapites and concentyated
pr!ncipany upon loe wupemtura phyatcs‘ and hiah«in’oensity m@eﬁc £lalds.

tenperawra pbyaics, and mm 1915fand 1951 14 uas associa'aed wiﬁz

Alaidwwan'a cmemiwl cosmio ray graap. Ita assaciatims wth the Inatituta
of Qmmiml Phyalce wxd Lahomtwy 3 md its cmwmed prcmneme :m the
Soviet scienti.fic acena sngaosts ﬂzat. 1% nay have made ai‘..gniﬁmt e

tribuﬂ.eas to ﬁm prog:am.
' Sa- nhe Power Enginecring (or Energeﬁ.ca) Inat..mo ﬂwﬂ.

G He mmm«sxd.y, AW ot'sam{éea, usse, Baltehays. mmwa
lites 19, Hoscow wIn additicn f,o m orddnary unes of vork, the Tnstitate
-aemgagedinrasearchm Wammaofamm”’andisalsomm
high-lvolteae equipmnf. for paruole aceelnra‘wrs and omwm apparatus. Iy
mywnhave apartinthedezim oﬂ‘mmloarreautors fortheproduotd.ca of

povers L
' 6q The Inatitnta _of mwd.cal Fhysicsy Acadmzy of Sd.ames‘
USSR, Vorcbvevelcaye oo 25 Hosook = ! mamuwmwmdumunang' |
‘interest in the theory of ew).osive dmin reactions and haa cooparated with

: m:mmmammmmwmmmwm The
tirst papers on t.he theary of mclaar_chain reactions pubushed in ﬂw ussa'
were wittan at this Instltxte :m 1939’ by m. Be Kbarltm and othm, l(any

He S» mkov; mam of saemes,' usm, Bol'ehaya zca:mmmu Untaa :
81, Hoscots e The Kurnakov Inats.imamybe ezpected'oo contims o make
aigxﬂ.tic!nt ‘eontribution in m P elda of conventi anal axemm-y related to

al

AN 081148 e



nIs 26
gec T3

moamuammm Inl?h?ztuasrepcmedtonsvo zestedbamw
mterdals for Le.bcrawz'y f20 ;%__w__

' 8 Institute of Th Fbyai.ca.l mm-y, Academy of Sctences,
mm, mtmm Kalugheksya U1isea &noac;- Tuts Intitate, Wil 1985,
vas Imoam o8 mcmwwwmznaﬁwm, It ume;egedintha
aﬁwwmmmmmpmm,mdmynlsohavemﬂmdmiwm-
aepamumpmem, ' ‘ s . S

| ' 9¢ ‘e Institats afAPiweical Choniotry tmoud Ly Vs Plsaraliovakd,
Uiratndan Acadeny of Seiences, Kiev se mummmwmcmmmm
'mywzysmetmasmhonmmmrammmwzm
developing the Soviet mvymwnragm. Ite stals, under 4y To W,
w&m:wmmmwwmwmmsmammms
mmmoaaozmungum ‘mméuammamumczmmwm
tho USSR wme carried out by this znmﬁm”ac the Doopr Tum tn 1939. It bas
Mmmmwmmmmmummmammw
cenhizdngcmpwnds. , .
o - M ma valco—'mcm.cal Imumto, mmmam of
,. smmes, Pumanoveky Tapik Kartiow 2 me s Institate spocialised beforo
the war 13 mmcsonw'mmtmesmmg: voleagoa, mmehd
ammdpwﬁdaammwamdadmmmuchmwmmm» :
mm wmudmgm”msedaﬂsmﬁmot this antivity.
mtmmwmmmumm’mamaedmdmwm Ithas
continued pogt war ressarch in mc:.m‘anuw tesperatars ptvw.

, mmnmmamwmmw@mm

Ve 1, Vornadsicy, Acadeny of Seis ,’ 7 :
wnzaamuwamer' mwwmmwmv.x.
Vmadddvinlsl@.. 14 works o mbw'o:meoﬁ@nmmmor
mdioacﬁm ﬂmnte, aad h«aa pioneezﬁin msa-speamam teobmquea tm.-

(b) J‘mt&mtes aabm'dimte te mm.atﬂes. -
' 1« %acw&:aimmngmcsmmu (probablemam .
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of Moscow Mechandcal muwn)"ﬁnﬁé'- Tizvova 21, He Pionerakaya 12 |

Moscous The functicn of this peéa}.og&asl nsti tute, which is aubardinate

to the !ﬁ.nistry of Cultare, 15 not knovtu precissly ! but it is cona:iderad
gmificant that azzmber otlaad:ng sd.antists knoun to be working !erthe
AE progmm were nonlnated Lor alectlm to the &cadw of Sciences 41 1953,

as pm&eswa at thia Instimto. 'ﬂxe Inat.imbe is probam.y a high-grado
tmm&ng centsr for e&;imring-pbyﬁciats, bnt research is cmdacwd, at
loaot to & small dogive, inommcﬁmuith the rulfinmentofdame cri toris,
) . 2, the Power mgimz‘ins ‘(Enorgetics) muam :hwrl.

Molotov. xmooxmmmm U14485/27; Hoboou ~e The divistca of responsibility
between this institate and the. kumww Mstitate 18 not knome Tho
,,_mwv Ina‘itnte 1o yoportad to beiworld.ng on atonic enerey px-obzm.

‘3s The mmmwmiéai Tnstitats imeal Le T Karpov. ;
. Ministry of Chemical Industry, Obulba Ulitsa 10, Hoscow = mu Instituto
has dono wosk oo the enrs.d\.mnt.'ot._dmm:m in water by séveral methods
,nclnding -3 cc:m.nats.cn watay. aleot'olyda and catalytic exchange method,
Le Stats mmma ror Bare Kotals (civednot), Topolev

" Pereulok 1, Moscowe his inaﬁ.tnt.e mézcta resocarch on eonoentraﬁ.cn of
rare mm ores and wodxct&on"" ; rare. netala, iaclud*.ng ﬁxoa-:hm and poaaihly

acplicaﬁon in t.he atomic emrgy pregraw.

() e following ma'.im oi-ganzaaums itch havo bean camceraed
with A problense < - . .
1. State Instibite ra-’?hmang 11 trogen mmrpnm, Chkalova
Ulitea 50, MoBooW we mough ths detai.led actrntias of thin Instituts arve not
l:nwn, s.t. 48 certain it deaignad ¢ 1arge-scala hcavy tmter pro&muon
mmmuma located ina naber s&ﬁ&eﬁc nita.-ogen planta m tho USSRe

24 State znauﬁm fox Planrdng Rave Setal ummumnga, 17

Ba'shaya mealaadm:{a/l? raroaeyh,- noséoé - s Insu.tnta, ham as
"4 provedaote, doaigna mMnes é:d cmemtraﬁns Plants £for producﬁ.on of fare
. metals, includina ?hcrimandmm ‘-
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, 3. Var.lmzs scientlﬂ.c Wm insta.mwa at the Chentoal
‘iachine miming Indnazry-«-ﬁt lea _ _ﬁx.rea of these acimuﬁc :eeaamh-
mﬁ.mmamhmumdat,ﬁmmww.nmngmdwmiu
marm. Their function is appnmﬁs»'ﬁe design of namstandard eqtzipmt
for the cheuical tadustry, avd auch they ma.r ve aamd t ‘oe o s.apa-m

mmemgimerlngphaaeaof
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Te :cnmmvﬂ.;i Support
an mdmml progm of the’ 'omlmc stes ot the atom.c
anergy profect in the Uaited Siates ér In | tha Us raquiras extensive and
'claae coordination of the aczivmes‘offa 2argo oroes section of the ndustriss
of the m.uon. One nmng of ths Wtrial firms : making apmod.abla |
. cmmmmm to ‘the xamm cmtained 92 names mx. wth but. tow
lct was conﬁued to the unitnd states.

e 'meptiws, parﬁ.cipatlon in th:l’
me Soviets, hmver, nhla to dxax on tha moumes ot

Western eosmtriaahin.hddi:r@nn' m Gemeny and tho mhlltte natluuc

m the effoct o indnmtry m thebmed Statess Suppm for this aaaxmpﬂ.ax

mebulkor the ezpipmtrequiradin the prodncﬁ.onofatcw.o

mpmaiaatandardandcouldbe suppnedbyamrorakrgemnberotfactories

in-the USSR. Much of the n!‘.amicel eqnipmnt Kas produced by pla.nts coutvolled
by the Mimstsy of Machins md_Inntr.mnt Building Emmples of sueh plants
are as. toumaa . ,
" Urals Chemtcal Mackina auwm Taotory (nmxamasa), Hisbno-
. Imtsld.y, near Sverdlnvak, X
| Chirchik mmwmangramryw n-we, Q:.rchik, ‘
 Bolshevik Chemical Machine m Factory, Kiev, -

" In addida;, the fou rms are capatle ot"',mld.ng a significant
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Kalinin n.achins-wmng‘ acfpw, Voscby e manufactures special

' panps ¢ and precisicn instwments,

, m.ecm.mbm Plant, Khets muv e mmfacfm'es
paner mrhines. cann-ol eqtﬁ.pm;:t, relaysy etc. L LT

o s Electrical equpmn_ (:mbine = ke mmmnems heavy

| Elaktrod.la zavod, I.éningmd o TRk 1arge mgneu. heavy
. electr:.eel eqnipmnt. |
‘38 In&mmal Ommmﬁ.on_trom "thout. the USSR~ . .

' mefonmmgammmémofweuunuumarmmwmmde =

' ofmussac : . LT '
1tis px-obably that 2 the'n.cul wre msh for use 1
'unt.il the end of 1952, prodxeed by -

J.'m- t.he aformntd.emd amene, as

aaaema dirmsicn separation p].an 5y

Bast Gamn £actor“as. The nickei'

ueu as the homa used to weave it_ a7e 'also prodncta o:t Euat German tirna,
The former I.Ce Fa.rben Piant at. Bitterfeld, now called the Elektro-»

' éhenﬁ.aghgs Koabinat, Bitfarte},' 'pplied a large rmctian ot ﬁze cnld.m .

uaéqu&redii_oﬁmoturwipn tal'farnsamthepms.
~'%4 18 also beMeved thiat mich of the equipaent for tho mtow

trom the sa.tamte countriea ‘and possibly
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E. Sources snd Production of Besic -Msterials

1. Uranium Supply

Current internel mining operstions provide about one third of the
estizated annual uz_'anitm production evajlable to the USSR. Thae remaining
two thirds are obtained from Germany, Czechoslovakis, Bulgaria, Romania,
Poland, end China. Oé’ }:hgese latter somces.,;Gemn}’.;nd Czechoslovakia
are outstanding in that they provide almost SO per cemt of the total
produced outside the USSR, e .

From geological studies it is estimated that the wranium ore
reserves available to the Soviet Bloc will au@port the present production
rate for ,30 years if only moderate grade ares cre ntilizéd and for arother
200 years if low-grads ores such as shales and phosphorites are utilized.
At present orly s small part of the .to't'al production is from the low-grade
resources. Most of the reserves lie within the USSR, and probably a large
part of the moderate grade reserves vithin the USSR remain undiscovered.
Coantinued production at a higig rate for many years will depend on the .
continuation of the intensive 'prospecting. program engaged in hcretofore.by
the Soviet atomic energy program, as well 3 resesarch into efficient
recovery methods for low-grade cres.

Except for a few select imat;oim such as those in Germany,
Czechoglovakia, and aouthwestern:_s_il;e.;i;a.,' pany of the uranium deposits
available to the Sovicts are uncconcmical by American standsrds, in terms
of ore grade or in terms of acces;.ihi.liti. By extensive exploitation of the
more” favorsble deposits, however, 't_he -'quigts have succeeded in producing
sufficient urenium to support a J,#rge Aatcuic energy vrogram. Production in
appreciable quantities materislly increased after 1950 when the extersive
exploration snd development of the known uraniun ore depoaits and resezarch
on urenium extraction began to show regllults.

e, USSR Sources

(1) Ore deposite -- During the early 1930's uranium ore was
being nined for recovery of radium.-in the Fergana Valley, Southweatern Siberia.
During World Wer II urarium mining in the Fergeaa Valley was separated from

other non-ferrous mining activitiea by the organization of Combine 6. 1In
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late 1945, Ccubine 6 was placed under the control of the newly formed
First Chief Directorate attached to the Coneil of Ministers, which was

made responsible for the Soviet etemic energy program. An extensive uraniun

prospecting program also started in late ]_.916 and embraced all parts of:

the USSR, Under tkat program, the Fergamm discovered numerous
edditional radicactive deposits in southwesiern Sibérie, and subsequent
expeditions found o£her deposits at otl;er locations in the USSR.,

At the present time, the Ferge.na “v?liéy ancifviestern Tien Shan
Mountein area is believed to be the only highly uraniferous proviuce in
the USSR, and is the most importest p_roduc’.ing region. The Fergana Velley
includes. important mining locations such ss: TFergans, Tyuye-Migyun, Uiger-
Sai, Maily-Su, Chust, and Osh. Adjecent to this area is the Kera Mazar
Range vhere ursnlum deposits are being éxploited gt sites such as Taboshar,
Adresran, and Kansel. The sources in the Fergans Valley consist of
Tyuyemunite and carmotite deposits similar to those of the Colorado Plateau,
wherces the Kar Mazer deposits are of the polymetallic fisgue~vein type 1in
vhich primary end secondary tﬁ‘e.nim minerals are associated with other
minerels. Ccubine 6 operations have expanded several times in these two
ereas and other, similar, areces nearby hsve been dcvelopeci by the Combine
with the result thet production has comtimually increased since 1946, These
deposits will continue to be important fv;préducere for & number of years,

Other uranium deposits in the USSR being exploited by the Soviets

Kera Teu Aree -- these ave small oxidized deposits of miner
importance. Production, which started in 1547, has increased repidly.

Estonia-Slantsi -- The uraniun in Estonia and around Slantsi,
Leningrad Oblast, USSK, is contained in the Dictyonera shele, which underlies
the oil-rich Kukersite shale. The uraniun content of the shale is very lov;
et least 100,000 tons of shale must be processed to produce fram 9 to 13
tons of urenium. The Soviets began operations in Estonia in 1947, but

production, if eny, did mot start umtil the last half of 1948, Actual
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production appeexs to be quite small and iittle pressure has been placed
on the project, However, the uranium reéervea in the Dictyonems shele

is large, and production could reach & few hundred tons of uranium & year
if great effort and cost were expended.

Ural Hountains -- Numerous peguatités_in-the Urals aere mined for
beryl, feldsper, and tentelun-nicbium ninér:_aia Small pockets end fissures
containing uranium minerals are often found in the pegmatites, and recovery
of the uraniun minerals may be by hand<sorting or by magnetic or electrostatic
seperation. Uranium ore product;.on et the Ti-rich 1;on ore mines of Magnitka
may be by separation of Dairdite. Production of uraniwm ore , which may have
sterted in the Urels in 1947, 18 not great » but could continue at & very
low rate' for many years. ' '

Karelia and Kole Peninsules -- Uroniwn minerals astociated with
the pegmatités and alkelic igneous ‘rocks in these areas which may be mcw&ed
as 8 by-product from the feldsper industry, Same direct mining of small
depoaits for the wanium ore may also be under way: The production rate
from such areas is very small and of mincr importance.

Caucesus -- Little 1s Mmown ebout specific uranium deposits in this
area, vhich may be a mildly waniferous province: wranium is reported in s
variety of deposits, including polymetallic veins of tke nmorthern Caucasus
and carnotite deposite in the southern Caucesus. A processing plantb has been
identified at Mineralnye Vodi which handles local ores. |

A Soviet geological expediﬁ'on. eleored the Caucasus for wranium
deposits in late 1946 and early 1947. Development ‘wcrk et some of the deposits
vas started in 1947 and wranimm ore production may bave btarted by the end
of the year. Uranium mining opez'a_tions have been reported at Pyatig&sk, at
Erevan, and in the vicinity of Mount Elbrus. The present production rate .
from Caucasus ores is not believed to be lerge and may increase only Blishtly
in the future.

Eastern Siberia -- Uranium is being produced in a number of areas in
eaatern Siberiz'x. Many of the waniun deposits were located in or near
existing mincs » but scme have been revee.led by post-World Wer II prospecting

expeditions. Some of the deposits-é.ré in the "Dalstroy” gold-producing
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areas along the ‘Kolyma River; enother dépésit lies Just south of Aldan;

st1ll others are on the Chukotsk Peninmsula in far north eastern Siberia,

It is believed that intensive exploitation of these deposits began in 1949,

end that » 8lthough scue production may have cccurred that year, the mining

operations expauded to their present level by I1953. )

Transbaikal -- Soviet mining operat:ions for;;z;jpﬂim ;began in the
Transbaikal area in mid-1947, Progress was slow and;t is ilai:elieved that
there was much production befm‘e_l91§9. _ The "produc.:tiqfx“rate %1.8 moderate,
and probably will not increase in thé future Little is kno:}n of these
deposits, although it is euspected that the_{ are polymetalliq veins.

Minusinsk Basin and Tennu Tuva -- FRadtoactive depoa,'n:e bave been
known in the Minusinsk Basin since the 1920'8. Toe resems] are large, but -
principally in very low-grade deposits which are probably not being mined
for uranium., Little is known of the Tannu Tuva deposits; it: is suapected
they consist of low-grade sandstone-type ores. Production may have ‘begun
in late 194G. There is little evidéhce tﬁat this srea has developed into
an important gource of uranium such as the Fergana regién.

Others -- Other locations in the USSR where uranium prospecting ‘
and mining have been reported are: tae Ukreine; the Taymyr Peninsula; Severnaya i3 ‘
Zemlya; the Pechora River Basin; the Karaganda ares; Lake Balkhagh; and the\ :l\
Altael Foothille Very Jittle is known ebout the rate of production of uranipm '.

Y
ore from these sreas, but few of them are 1ikely to be important producers

it i
in view of the low grede and small reserves. An exception to thie is the ‘\‘
Pechora Basin, in which the deposits may be moderate éra.de sandstones or
possibly polymetallic veins. Y
(2) Operations -- Very little is known oé ti:_e handling,

concentration, and grade of wranium are at mining locations in the USSR.

Al) indications are that uranium mining operations are" aomevhat similar to _. "\'
those employed in Germany; counter;scrting of rich vein-aore into boxes at the

mine; and chemical ar mechanical_concentration nearby to a grade of about 1 to 2 ‘ .

percent uranium before being shipped to a refining plant.
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b. Germen Sources ‘

(1) oOre deposits -- Deposif;s_‘in the Soviet Zone of Germany.
are at preseat the most productive sowrce of ‘uraniwa being exploited by'
the Soviets. It is estimated that this source vrovided about 50 per cent
of the estimated total Soviet uranium productionin-195h. Uranium nining
operations in eastern Germsny were begun t;yvthe Sow;{éfs in October 1946,

At first, they were confined to the Erzgebirge, in Saxony, around the towns
of Johanngeorgenstadt, Oberschlema, Riederschlema, §_c1?necberg, Aue,
Annaberg, Marienberg, Schwarzenberg, F._re:iberg, and Dresden. The operations
have continually expanded and in 19516;.'% erea around Auerbach, Oelsnitz,
Bergen, end Schmiedeberg (Sast Germany) and Thuringia 'near Gera, Rounebourg,
and Sorge Settendorf where large .quant_it_;gé of lmr-_grade ore are nmined.
Prospecting operations have been éonducted in all possible aress. Uranium
of all gualities has been mined - a raii'ly large amount of high-grade ore
and very great amounts of low-grade ore. . The greatest portion of uranium
shipped from Germany is in the form of so called high-grade are with an
average U-metal content of about 1.50 per cent (obtained by hand and machine
sorting). |

Baéed upon the gresent e:';tent of operation, it is
egtimated thé.t uranium producti&x'-‘:izvxfc.érma;ly will continue st thc present
level for ot least thiee or four more years before graduslly declining.

(2) Operations -- Soviet uranium mining operations in
Germany are under the control of a Soviet-German company called “Wismut
S. .D. A. G.". Wismut, formed in Juns 1947, is headed by MVD Hajor General

Alexei Matveyevich Bogatov. Subordinate units of Wismut are called "Objekts"

and, as a rule, are oarganized for a specific purpose: some are mining combines

controlling & number of mine shafts within a local area; scme are mine
development projects which buil&_ facilities, sink new shafts, extend drifts,
etc.; some are concentrating plents; some are engeged in making machinery and

tools, .
~HBES -
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- isgut hes opened end developed approximately LOO shafts in
Germany since operations began in 1946, The individusl shafis, or

wines, are too numerous t¢ list in tlus text, but the moin mining

objects ore as follows: RN
oot s
' " Johanngeorgenstadt
2, ' __v,_b_‘»;c;rséhlerm
- 6 © puerbach
7 . Bdrenstein
? Aue
70 : o g Gerz
96 - Dresden

Wiéxmt has rined solely for uranimﬁ. Until recently, there was
no atiempt made to utilize the sz.lver, ‘cobalt, bnsx:uth, nickel ’
other ores which were mined alon(, uith uranium ore; uhege other ores
ware all throzm on huge waste piles.

Mining methods which are fa;i.i-.'_ly standard far working hard rock
“vein-type deposits are used by Wismt, 60::'3 of the ore is guitable
for direct shipment to the USSR, but a great deal of the materdsls
is of such low grade that this 15 impracticable. This 1.. tter material
must be concentrated to a grade of at lcast. 1 per cent or more urenium
netal tefore being shipped, !x’nsmut b.gs ) at present, eight concantrate
ing plants which process lm.-grade ore. These plants are: Object 31,
at Iencenfelw Cbject 32, at Lammnbezgﬂthal Factory 95 of Object 96,
at Gittemee/nresden; Fectory 96 of ob*ect 96, at rre:z.tal/Dresden
Object 98, at Johc_'m,georgcnstadt Factory 99 of Object 2, at Oberschlema;
Object 100, 2t Aue; and Object 101, at Zuicmu/Cro.,sen.

About 150,000 workers erc employgd by Wismut; at laast 90 per cent
of them Germans, Fecause pm.;iuctipﬁ kas increased steadily through
the years, 1t is believed that Wismit is currently producing ab ite
pealks Production wlll probably contime at tho present level for the
next three or four years before decl:.niug slm:ly.
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c. Czechoslovakion Sources 55 :

- (1) Ore deposits -~ The urani\mz deposits in Czechoslovakia
are important source of Soviet uranium. The present output is cbout
10 per cent of the. total estimated prodﬁdtion_by,_the. USSR in 195k,
Unlike East Cermany and the other Satellitesy ,‘ ‘wining and supervision
is porforrmad by the Czechs, The Soviets are cont:mu,n" to make

great eiforts to increase this output ._nd have im.niaucd axtensive

prospecting and dcvelopuent programs, Pmspectz_ng operatiom havo
exctended throughout Coechoslovakdz,

The Soviets took over the uraniam mines in Czechosclovakia
before September 19}.-5 At that t:‘.me, a secret a{r.*eer.ent was rade
between the Soviet Covermment and the Czecn Prime Minister I‘ierhnger
whereby the Soviet Govcrm.ent would snpervise the exploitatian of the
Boherien uranium mines and take t.he—mtire.output, returming to
Czechoslovalda part or all of the.'zéc_pi}efed' radiun. Operations were
started in the old uranium mines of ‘Ja'.c}iymov,_.locatcd on the Czech
side of the Erzgebirge. The exploitation was scon extended to the
surrounding area and now includes the tmms of Vejpriy, Abertamy,
Potucky, Seify, Foszi Der, Diirnberg, Karia Sorg, Werisgrin, and many
more. As a result of very :intensive cxéioration progrmzs, nev
uranium mining areas at Pribram, Ho:m:.-Slavkov, 'Iax:!.anske Lazne, Drmoul,
Trutnov, and a mn:wer of smaller a.reas have been opened up in Czecho-
slovalkia, »

(2) Operations — The ufa.nimn mining operations in
Czechoslovaldia are directly under the control of "The Jachymov Mines

, Hational Corporation”, That organi..ation, at least at the higher levels,
is jointly administered., The Soviets 5 bowever, have virtwally complete
control of the carporation as most of tho Czech officials were chosen
on a basis of their cooperation uit.h the IKSSR and cormpunist party member-
ship, The individual mining aveas are under the comtrol of separate
cnterprises callod "Inspectorates"': ﬂze following are the known Inspec-
torates with their area of operation: ;

-37-‘.:‘
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1 Inspectorates T and II "éi-e"_;c&ated in the area around Jachymov.
These are the second most important pfbﬁﬁcer. The principal mines in Inspectorates
I and II are the Bratrstvi, Rovmost 1 andé, gvérué:st, Joseph, Elias 1 and 2,
Marianska, Eduard, Bobumil, Barbara, Eva, and Klavno.

Inspectorate VI ia located at ’HFrEi'_Sli?l?c;v. At present, this
Inspectorate is the largest producer in Czechoslovakia, The principal mines
in this inspectorate are Prokop, Barbora, Svatopluk; Lesnice, Zdar Buh, Mines 9,
10, 11, 12, 14, 15, 16, 18, and 19, .

Inspectorate K-2 is located at Pribram. It produced a small amount
of ore. ' ' : , :

The Inai;ectorate I at Trntnov _>is sti11 in production, Probably msﬁy
lou-grade material is handled here from sedimentary deposits.

Other inspectorates abouti vhich 11ttle is known and which are probably
small producers are the Inspectorate at ﬁari&nake Lazne and the Inspectorate at
Zvolen. ,

The method of mining and handling the ore in Csechoslovakia is nearly
the same as in Germany. Much of the higher grade ore is sent to the Vykmanov
and Njedek collection and shipping depot where it is crushed, sampled, blended,
end packed for shipment to the USSR, The low-grade ore is sent to concentrating
plants located at the Bratrstvi and the Elias mines in Jachymov. A4ll these
plants utilize a mechanieal concentration method only. At the present tiwme,
there appcz;.:sato be no chemical concentration plant in operation by the Jachymov
Mines Naticrnal Corporation. “l‘he mechanical processing method used is similar
to”that folloved by Wimmut., The grade of the concemtratidis between 1 and 2
p;r cent uranium metal, As developmen.t and production increase, other concen~
trating plants may be established in the Norni Slavkov and Pribraz arees.

It is estimated that between 15,0C0 and 25,000 persons are engaged
in uranium mining operations in Czechoslovakia, A significant portion of the
laborers are Czech political prisoners., |

d, Bulgarien Sources

(1) Ore deposits — The uranium deposits in Bulgaria are of
minor importance and, in 1954, produced approximately 5 per cent of the estimated
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totel uranium obtained by the USSR in that year. The deposits being exploited

" at this time are composed mostly of secondary uranium rminersls which occur

_ mainly as thin coatings along fissures or are disseminated throughout brecciated

zones. A certain amount of deep mining may now be taking place from the primary

minerals. . -

The most important uranium deposit An Bulgaria is located in the old
lead mining ares of Goten Peak, near the nonestary of Bubovo, northeast of Sofia,
In late 1945, ‘the Soviets contimued the former German exploitation of this area,
later, exploitation of other areas, such as those in the vicinity of Strelcha
and Ihtiman, was begun, Prospect:lng" operations and mining are also underway
at a mmber of other locations,. - |

(2)° Operations ,The nra.nimn mining operations in Bulgaria ave
administered by the Soviet-Bulgarian Kining Company Most of the ore now being
produced is low grade and is concentrated before being shipped to the USSR,
There is only oné well-known ore.concentrating plant in Bulgaria which is
Jocated at the site of the Buhovo mine. The ore is chemically concentrated,
using an acid lead, Some of the ore 15 reported to be hand-sorted and does mot |
require further concentration before being sent to the USSR, but it 4s believed

that most of it is quite low grade and is first concentrated by the Buhovo

plant, The concentrate produced probably contains over 1 per cent uranium.

It is estimated that between 6,000 and 10,000 persons are engaged in uranium

"mining operations in Bulgaria,

¢. Polish Sources
- (1) Ore deposits — The uranium deposits in Lower Silesia in
Foland are of minor importance as a Soviet source of umr.i!m, and constituted
approximately 1 per cent of the total produced by the Soviets in 1954.

Soviet uranium mining operations were initiated in Poland in April 1947,
but intensive development did not reslly begin until early 1948. The initlal
development was in the Kowary area (the old Schmiedeberg area exploited by the
Germans) where uranium was produced before the war, and activities have spread to
areas around Jeiena Gora (Hirschberg), Miedszianka (Kupferberf), Kamlenna Gora

(Landeshut), Walbrzch (Waldenberg) Stronie Slaskie (Seitenberg), eto.

T
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Exploration is also underway in other areas, but Kowary stil]l seems to be the
main producing area.

The urenium deposits in Poland are small fissure veins consisting, in
sope cases, of martitic ironm ore with associated pitchblende. Other veins
coatain barite and dolomite with some m. The extent of the
mineralization appears to be somevhat 1imited but the thoroughness with which
the Soviets exploit the deposits, regnrdless of cost, may produce a small
quantity for several years, The quality of ‘the ore produced is not definitely
known but is assumed to be the same as that produced in Fast Germany.

(2) Operations -~ The Soviet uranium mining opera.‘r.ions in Poland
are similar to those in East Germany, Concentratinz plants are believed
to be operating at Miedsianka and Ogorzeleo (Dittersbach). The type of process
used in these plants is not definitely known, althongh it is reported that
the plant near Ogorzelec uses a mechanical separation process.

» The uranium mining opexfationa in I_’olam} ere administered by the
Lower Silesian Mines, Kowary., This 15 b_e_lieved to be a cov'er organi;ation
similar to Wismut, in East Goz;many, on a much smaller scale. It is estimated
that from 6,000 to 10,000 workers are engaged in the uranium mining activities
in Poland. |

f. Romanian Sources N

(1) Ore deposits = m umniw deposits of Romania eonstituto
appro:dmtely 2 per cent of the tptal produced by the Soviets inm 1956.

Soviet uranium mining operations were initiated in Fomania in late
1957, Mining is presently being carried out in the Eaia de Cris/M to Baita
region and probably also at Baia Sprie, Baia Mare, Turnu Severin and the Galatl
areas. ' ‘ _ ‘

The ursnium deposits in’ Romania are small fissure veins of polynetallic
minerals with associated pitchblende. The quality of the ore produced is not
knoun. Probably some of it iz hand sorted to a minimum grade of 1 or 2 per cent
uranius before being shipped to the USSR, |

{(2) Operations —Tho 'Soﬁat uranimm mining operations in Romanis,

are probably similar to those in other satellite countries, although no

SE10-.

Aame AZ1TT LS

<



CIA-October 1954 e KIS 26
' i Sec 73
information is availeble on the existence of anmy concentration plants.
The uranium mining operations in Romania are administered by the
Sovrumquartz Company., This is believed to be a cover organigation similar to

Wismut, in East Germany. It is estimated that some 10,000 workers are engaged

in the uraniwm mining activities in Romania; -

ge China

(1) Ore deposits ff;Céél;)gically, Sinkiang Province is similar
to the adjacent Fergana i.mmifarbns‘ area of the USSR~ Urantum deposits of
similar variety and extent may be expected in the sandstones, shales, and the
vein deposits of the mountains I:orderﬁzg Takla Makan Basin., Very low-grade ores
are found in small amounts in peg:natites near Haicheng, ILiaotung Provimce, and
may occur in the tin-tungsten mining ;-ééiox_x of south China. It is unlikely that
any extensive high-grade deposits exist in Chipa outside of Sinkiang.

(2) Operations —- The only known uranium mining operations oocur
in Sinkiang Province. The earlisst uranium mining began in 1947 under Soviet
direction in the pegmatite ores of the eastern Altai., Intensive prospecting
and mine development of the red-bed deposits flanking the Tien Shan Mountains
began in 1950 under the direction of the Sino-Soviet joint stock company
*Siniiang Rare Metals Development Company,® Urumchi. By 1954 lov to moderate
grade ore wvas being produced et an unknown rate near Aqsu, Urumchi, Wusu,

Kitai, and Kashgar. |

In October 1954 it vas announced that the Soviet share of all the
Sino-Soviet joint stock companies will be transferred to Chiva 1 Jamuary 1955.
The- value of the share to be compensated by supplying to the USSR goods which
are items of ususl export from the Chinese Peoples Republic. This action is
unlike that in the rest of the satellites, in which all joint stock companies
except those mining uranium were ‘ret.urned to the control of the respective
countries.

2. Uranium Metal R

The first uraniunm metal was produced in 1946 at Elektrostal, nmear

Moscow, on & laboratory scale. Subsequently a factory was constructed at

Elektrostal for uranium metal production on an industrial scale using ores

B -
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and concentrates from the satellites as well as from the USSR, Tatil ore
production increased significantly after the uranium mining expe.nsioz; which
began in 1949, all the uranium consumed in the Soviet atomic energy program
came from Elektrostal. Since 1949, however, no expansion of the Elektrostal
uranium refinery has been reported, and it:is:reéfrted uranium ore is shipped
to Novosibirsk for refining. | L

A large processing p@aixt at Leninébad, operated by Combine 6, probably
produces high-gm_de concentrates, and may be aquipped to produce a uraniwm salt
from local ores, It is doubtful, however, that uranium metal is produced by
Combine 6, Details of the process used at Elektrostal are not definitely kmoun;
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hydrofluoric acid,: pure calcium, and oxalic acid have been sent to this
factory, from which it may be assumed that an oxalic acid concentration
or purification process is used fo.uowe& by‘ convefsion %o uranium tetrafluoride
and reduction to uranium metal by the calcium process. Pure calcium for this
reduction was produced at Bitterfeld, in GE%?,—TH 1950, (see paragruph
5) and may now ‘Be produced at a similar plant in the.USSR. There is no evidence
that urenium extraction with organic golvents is emplo_/ed in the USSR,

3. Thorium, and Rare-earths, T T -

Lit‘tle is known concerning ixrterml Soviet operations concerned’ with
mining or proce,sing ores of these elements. However, the first active
interest,vin mnazite, a primary ore of_»jt.l_zqri\m containing some uranium, was
noted in late 1945 when Auer Gesailscﬁdgt ‘Aatoc‘fs were removed from Germeny
to the USSR, 4n active monazite program was believed to have atarted in
1946, and subsequently intenoe xvonazi‘be nini.n under unusual secu.rity was noted
at gome known monazite deposits, In Rorth ¥orea, long known as the location of
rich monazite placérs, moderate ;s:omzite ;nining began about 1947, intensified
in 1949, and continued at some locations through the Yorean War to the present
time, The monazife is chipped to the USSR, and nothing is known concerning
processing of the ore. It is bel"ig.ved,: on the basis of lorth Yorean activities,
that the USSR hus accumilsted large stocks of monazite or its products.

be Beryllium |

Bery]_‘l.imn cox:pou.nds bave 3everal important applications in an atomic
energy prograz, includipo reacbors, metallurgiml refractories and weapons,
Thefe in evidence fron Sovict ore processirg activities which may be interpreted
as indicating atomic energy interest in ber:yllim-“ however, particular utilization
of this material has not been estublished. In any event, current Soviet pro-
duction of beryllium appears to be sufficienu to support reanonable requirements
for atomic energy purposes, . The boryllim industry in the USSR started in 1930,
and, a3 an indication of its detelopment, it is known tbat considerable Soviet
effort in research has been expanded in-attezpting t» eliminate or 1e§sen the
health hazards connected with it, A fairly large beryllium plant is loecated at

Yol'chugino, Vladimirskaya Oblast. At mines in the Urals, about 55 miles north
-H13--
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of Sverdiovsk, emeralds and aguamsrines are found in the beryl ore. There
are eight large mines in this region and bundreds of small ones. A1l of these
mines have dumps which probably contain larga quantities of lou-grade baryl
of a pon-gem quality. Beryl also occurs in widespread pegmatites in the Altai,
Psmirs, and Tlen Shan mountains. 4An imp&%%ﬁﬁ%zﬁgéééit is located in lhe trans-
Baiknl area at Sherlovaya Gora where beryl-is produced in quantity. Beryllium
production of USSR can be expected to exceed 30 toéé annuzlly and the reserves
can be agssumed to be very large. T e

5. Calcium

~ Utilizing metallurgical processes developed in 1945-1946 by Germans
working in the USSR, the Sovie»s at least until 1950 used high purity caleium
for the preparation of pile grade metallic uranium, Between the spring of 1946
and December 1950 when production wan discontinued large quantities of distilled
(9% + pure) and raw (92-96% pu;e) calcium were procured in East Germany for the
Soviet atomic energy program. There is also evidence which indicates that the
Soyiets ray have had a caleiun distillation plant operatfion within the USSR
since mid-1948. However, there is no direct evidence of the specific retallurgica
process in use in the USSR since the termination of German calcium production.
It 13 poted that the distilled calcium alone from this source would be sufficient
to support the Soviet plutonium prgduction progran prior to mid-1952.

The quantities of raw and distilled calcium procured( from East

Germany are shown in Figure 2.

6., Magnesium

’There have been a few low-grade reports from Bitterfeld that the’

USSR plans to change frox calcium to:m#gnesium for the reduction Qf uraniuz to
metal. It seems unlikely that these reports are correct in their indication
as the Soviats already have an industry and the industrial ®know how" for the
use of calcium, .

7. Pile Quality Graphite

The Spviets currently have a large synthetic graphite industry, During

World War II and for & time afterward the USSR, imported substantial quantities

of graphite from the West. Information on Soviet rescarch, moreover, indicates
-KE1l -
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a capability to produce reactor-giédé'%¥aﬁhite. There is also reason to believe
that the highest known grade of Soviet commercial graphite wonld be satisfactory
as a moderator and that substantial quantities of this grade are available,
8. Heavy Water . | o
i Heavy water (D20, dauteﬂmonm efficient woderator for
a nuclear reactor. Prior to tﬁé:;;;,ltﬁé USSR conducted recearch on heavy
water, as did cvery other major power. In 1938, a Comnission on Heavy Water
wa3 establisked in the Academy of Sciences (later expanded to the Commission
on Isotopes), In 1939, a unit under the Pisarzhevski Institute of Physical
Chemistry at Dnepropetrovsk installed research equipmert, to produce heavy
water by electrolysis on a very small_scéle, at, the Dnepr Dam,
At the Conference on Isotopes.ih April 1940, at -which the program
for the Acadeay of Sciences in the fieldféf atomic energy wasg éetennined, it
was decided to build at the Chirchik Sitfogen Plant near Tashkent, a pilot
plant capable of producing approximatély 15 kg of pure D30 per year, an acount
sufficient only for laboratory oxpctiméntation; 4, I. Brodskii wrote in 1944
that this pilot plent was noﬁ yet in operation., In 1941 the Pisarzhovski
Institute at Dmepropetrovsk was overrun by the Ge;mans and the scientists,
together with scme minor equipment, were evacuated, Toward the end of the war,
L. M, Yakimenko, a depuiy chief englnecr of the Chirchik Nitrogen Combire, with
the ald of engineers of GSPI-3, designed ﬁ variation on the Bamag hydrogen
electrolyzer specifically for producing by-product heavy water. Simultaneously,
work was done on the ohysicel chemistry of electrolytic hydrogen cells at the
Ins;itute of Physicel Chemistry imeni L, Ya. Karpov in Moscow,
Following the war tho Soviets showed consideruble interest in German
research in the production of heavy water. The principal Cerrman pilot plant
was located in the Lecuna Vorks at Merseburg. In Octoter 1945, under the auspieeg !
of the MVD, a number of individuals specielizing in heavy water were assembled
at Lsuna under tho leadershis of Dr, Herold, This group drafted the prelirinary
plans of aanQS-Hgo exchange plant capable of producing five tons of heavy water

per year. Uéon the completion of these plans, the Leuns group was evacusted to

—‘.ﬂ'15-.'~'
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thie USSR on 21 October 1946. Herold a.nd his top men vere housed 1n the
srall town of Babuschkin near Moscov.» These people worked at the Imstitute
£ Physical Chemistry imeni L, Ya. ¥arpov u;;;;“;;d-IQAS when they were sent
to Rubeshnoye in the Ukraine. It is believed that at this time the grouc's
connectlon with the Soviei heavy Qater prszgzz—;;;_zg;minated and that ii was
detailed to do engineering work on the construction'qf the Lisishansk Ritrogen
Plant.- Yhether or not the Soviet constructed an HpS-Ho0 exchange plant is
unknown, - o O

In- the meantize, the Soviets adopted the method of obtaining heavy
water as a by-product frcm the synthetic ammonia industry,.’ The electrolytic
cells at the Chirchik Nitrogen Combine verc refitted and the plant as a whole
expanded, ' . Electrolytic hydrogen units vere installed at the Kirovakan,:
Dneprodzershinsk, and Gorlovka hitrogen plants. Hamafacturs of electrolyzors
for these units commenced in Octoher 1946 at the Urals Chemicsl Machine Factory
near Sverdlovsk. It is thought that the. Obirchik Fitrogen Plant started to
produce heavy water sometime in 1948 but the other plants were not put into
operation until late 1950 or early 1951,"It is belleved that a capacity of at
least GG tons per year has been achi@#ed;“

9. Lithium o

The quantities of 1ithium available to the Soviets are very likely

sufriciéntvto supply all of their heecds, ip@luding that required for atomic

chergy purposes,’ The principal Qlant in the USSR for raw lithium production

i3 located at Kovosibirsk in the Central Siberian Area (sce frontispiece map).

10, Zirconiumv

The heavy sands also c§§£§in”éircon. Therefbre; the exploitation of
heavy sand deposits may be an indication of Soviet plans for the use of zirconium

- H16 -
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as a structural materizl for reactors, particularly for power types. The
zirconium content of the heavy sand deposits being worked is large, and
recovered Zr02 as of mid-1952 may be as much as 10,000 tons.

11. Other Materiala

It is not possible from estimate‘!“ of‘the:e:éonomic resources of the
Soviet Union to define the quantities of various essential materials which
are gllocated for atomic energy purposes. It 1s believed, however, that
quantities of basic materials such gs Vstructural angi.fs_tainlesa steel, alimimum,
nickel, chemicals and the like requifed for atomic energy purposes would
represent only a small percentage ‘otf the total Soviet capacity for producing
such materials and would not impose any burden on the b#sic Soviet economy.
For example, it is mot considered likely that any upusual difficulty would be
encountered in supplying the quantif,y of acid required to process the uranfum

being recovered.
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I. Broduction of Flssionsble Materials - B
‘3. Soviet plutonium production
The USSR has produced two farms oT’ﬂE—foTaﬁle material in quantity.

One is the isotope of uranium having en atonic- veight of 235 .

«%, and the other is the synthetic elanent plutoniun mede in

» 7 The _plutoniw. progran progea-

nuclear reactors .

sed moee rapldly than the tmanim-23$ progran so that plutonium was the first
fissioneble material produced in the USSR.

Information on the availability of uraniun, the ti.metable of construc-
tion, the size of facilities, tota.l reactor power level, and the quantity of
heavy water available for reactor use provide the basis for the following

estimates of the cumulative Soviet plutonium stockpile:

Date A Plutonium
Mid-l9%9 10 kilograms.
M1d-1950 50 kilograms
Mid-1951 100 kilogrens
Mia-1952 300 kilogrems
M1d-1953 _ 600 k1lograms
Mid-195% 1,200 kilogrems
End of 1954 . 1,500 kilogrems

2. Soviet m'a.nium-235 production

- The USSR undertock en exteneive reaearch progran on isotope separstion
concurrently with research for the reactor program. German scientists assisted
in thia program and carried out apecific projecta relating to the gaseous dif-
fusion and electrcumagnetic processes 85 vell as other methods. The success of
the progran was demonstrated by the use of U-235 in & weapon tested in October
1951. U-235 wes elso employed io weapons tested during the 1953 end 1954 test
series. Production of uranium-235 was probably first accomplished by the
electromagnetic method of isétope aeparation. Production by the gaseous

diffusion method followed later.
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Information cn Sovies researchon specific isotope separation pro-

cesses, the timetable of developments indicated by tests and site congtruction,

estimated evailability of electric pcéef__at appropriate sites,and the estirated
production of nickel wire mesh provide the basis for the following estimates

of the cumilative Soviet urenium-235 stockpile.

me meaioaz3
CMa-1951 AN 30 kilogrems
f'md-1952 150 kilcgrama -
Mia-1953 350 kilograns
N1d-195% 500 kilogrems
‘End of 1954 1,5bo'xuogx~ama
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Jo Applications
It is obvious from the series of atomic weapons tests in 1949, 1951,

1953 and 195k, that the major objective of the Soviet atamic energy program has

been and contimues to be the build-up of-a—large-stockpile of a family of atamic

bombs as quickly as possible. o

It is considered most unlikely that the Soviets would try to produce
radioactive isotopes for "radiologi_cal- warfare" as this would not be the most
effective ml]ita;ry use of their u.ra.nium resou.rces; ‘.R.H-owever, there is evidence
from Soviet écientiﬁcf literature that radiocactive isotopes have been produced
for tracer and for medical purpose. While it is possible to make these
isotopeé with particle accelerators, it is much simpler to make them as by-
products of pile operation and it is presumed that these materials are such
by-products. ) o ' )
- Nucls;ar-poﬁé;ed submaﬁ.nes and planes would add immeas;xrably"to the
USSR military pétentia:l, and research along these ij:nés has been noteds No
evidence of definmite accomplishments in the development of a power zﬁactér
have been sé¢en other than the announced 5000 KW industrial power reactor to
which more political than technical significance has been é.ttachedo
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K. Commeris on Scurces

Much of the information on which this Section is based bas been
obtained from t;he following types of'sourceé:

1. Returmed Gezman and Japancee POWS{;

2. Soviet spd Satellite dafectors;

3. Letter intevecpts from Germom scientists wiho went to the
USSR on contract 3 ' . .

4, dpen literoture - scientific ;wucation;aa well as
newsparers and Iradio 'bz'gadcasts 3

5. Covert .6peratibns, rrincipally egainst Satellite uranium
mining enterprisas; o

6. Trip reports by Exbagey persOm:el and other US travelers.

It shovld alao bﬂ roted that the knowledge of how succeseful the
USSR bes been in eap*om/se aga.].nst the West has been an important factor
in estimnting tho statv_s of the Soviet =tomic emergy progéam. The Fuchs®.
disclocures irdicated ihe Soviets were fully avare, in 1943 of the Unitcd
Stétea—vnined Kinddmn-Cangdie.n operations in etomic energy, end had made -
Plaas for pen'atmu;on. lnformation from the Canadian invoatigations s Ghe -
Fuchs' disclosures » end all the other knowzn enpionage cazes, kas contriduted
significently to our ebtmt& of Soviet Imovledge in thig Zleld.

Information col_lec«ed by the above mezxtioned means is aubJect to error
and millnterpretation. A_.w..homgh the imomation on the uwraniue situztion in
the Satellites 1s baseq on reasonably detai"ed end accurate infoz’mtion, the ' .
descriptions of the activi%ties of the o:coznic energy proya.:l within the USSR~
are often the result of zathcr broad deductions based on & large qu:mtity of

available peripheral informst 10::. :
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Tus Soviet atomic weapons tests, carried out im 1949, 1951, 1S53

conceraing the Soviet atemic energy programj with thesa facte on hand
mich of the peripheral information and deductions drmwmy theve from fall
~into & cléar pleiture of the course of devemg Tollowed in the
Soviet Union. The information concerning these tesis wes Gvtalined vy meens
of scientific detectiog waich o;peratea‘at long mepge erd ageinst vaich
countermeasures are difficult. The details of these metkods come under the
provisions of the Atamic Enargy &?:t of 1914«5 . This Bciéntific gurveillance .
is _s’aill going oﬁ. '

| Information om Soviet atomi; encrgy activities becomes more diffilcult
to ovbtoin, sud -miy e conaiﬂeied of mr:z:éaéiag importence, &5 one pasnes
from mining activity through metallurgy, pro&uetion cf fipmiorable materials,
research progrums, pruducﬁon of voapons, deteils and types of wespons

stockpiled, delivery capabilities, end inteations.
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