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PREFATORY NOTE

The Soviet Union has never issued formal periodic reports as do all
western governments on the organization and progress of the atonic energy
program. Even though in the west the military aspects of atomic encrgy
are still classified, reports are available which give at least the
organizational structure, the institutes, and the sites involved in veapons
research and development. It is consequently with the greatest of diffi-~
culty that information on the Soviet program can be obtained. That which
ie presented here must be cconsidered extremely sketchy, and, in the intor-
ests of accuracy, no speculative reports have been referenced.

Wrile this paper does not presume to be the Soviet counterpart of
the "Smyth Report," it is believed that this fi:al section of "The Soviet
Union and the Atom" presents close to the maximum amount ,f general descrip-
tive information which can be combed from publicly available materials on
the USSR atomic energy progranm.

This study 1s the third of :. geries on Soviet atomic policy. The
first was issued as RM-1711 on Aj il 2, 1956; the second as RM-1896 on
April 11, 1957. Additional inforration will be included in subsequent

research memoranda as it becomes available,
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TiF, ORGANIZATION AN THE ILSTITES

The first Chief Directorate f the Council of Ninisters under the
direction of boris Lvovich Vannikov(l) continued to exercise overall
direction of the Soviet atomic energy program 'ntil the day Lavrenty Beria,
head of the Secret Poiice, was arrested on June 26, 1953, As Vannikov's
wartime and postwartime superior, Heria controiled the atomic energy rro-
gram within the Poiitburo, Vannikov, in his munitions post, had been
dominated by Beria during dorld War II. It was a cen rol of terror as
graphicaily illustiated by Vietor Kravehenko:

Aith the outbreak of war, the Armaments and Munitions
Commissariats had bern placed under ccntrol of Beria,
Commissar of the N.K,V.D., who was also Assistant

Chairman of the Sovnarkom and a member of the State
Defense Committee. This amounted to putting them under
the conirol of the secret police. The nominal Commissars,
Oustinov and Vannikcv, knew what it meant; so did every-
one else, down to the lowliest official, They woulid have
preferred a quick death to the richtecus anper of Feria
and his organization, Fveryone in the plants and offices
and institutions directly or indirectly conrected with arma-
ments and munitions was gripped by dread fear,

Beria was no enyineer, He was placed in control for the
precise purpose of inspiring deadly fear. I often asked
myself--as cthers assuredly did in their secret hearts--
why Stalin had decided to take this step. I could find
only one plausibie answer, It was that he lacked faith

in the patriotism and national honor of the Russian people

and was therefore c?gsellcd “0 rely primarily on the whip,
Peria was his whip.

On January 7, 1916, the Peoples! Commissariat of Munitions became a
titularly "peaceful® orpanization as *he Peoples' Commissariat of
Arricultural Machine Construction, with V:onnikov sti.. in charge--and

Beria supervising, So it was naturai that secret police ccentrol should con-
tinue after Vannikov relinquished his ministerial duties to aisume responsi-

bility for the atomic energy prorran,
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It 1s & simple matter to trace the beginning of a general lessening
of tensions vithin the Soviet atomic energy program to the very date of
Beria's arrest. On that day the atomic energy directorate was elevated
to the status of a Ministry, i.e., the "Ministry of Medium Machine Build-
ing," and put under the direction of Vyacheslav A Malyshev,!3) ana
Vannikov was given the post of Malyshev's First Deputy. On Pebruary 28,
1955,“) Malyshev wvas promoted to the higher post of directing e number
of Ministries for the Council of Ministers, and three months later becams
head of & nev Committee for the Council of Ministers for Nev Techmology.'>)
It 1s believed that this Committee, called GCostekhnika, exsrcised strong

general direction in all major USSR technical problems, including that
of the atomic energy progrem. In May 1957 this Committee was replaced by
& Committee culled the State Scientific-Technical Comit.tee,“’ bheaded by
Tu. Ye. Maksarev (appointed July 5, 1957).(7)

With Malyshev's promotion, the Ministry of Medium Machine Building
came under the control of Colonel General Avreanij Pavlovich Zavenyagin,
& former deputy director of Beria's Ministry of Internal Affairs.
Zavenysgin's industrial career had bdeen most impressive; in the 1930's
be bad developed the Magnitogorsk Steel Combine in the Urals and other
installations in Biveria. On New Year's Eve, 1956, Zavenyagin died at
the age of 55 of coronary thrombosis. (8) Vannikov eulogited the departed
Minister on behalf of his fellov workers st the Ministry of Medium Machine
Put1a1ng. (9 zavenyagints death marked the beginning of several

®

In Moscov guidebooks the addresses of all Ministries save the Ministry
of Medium Machine Building and the Ministry of Defense Industries are
given. Howver, if the reader is moved to make further inquiries of
the former, he may request the Moscov operator to ring K5-28-13.,
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institutes after more specialized equipment relating to the atomic cnergy
program became available. In addition to the neutron spectroscopy equip-
ment, a heavy-water moderated research reactor has been in operation since
April 19149.(50) Initially operated at a level of 500 kilowatts, it has
recently been reconstructed to operate at 2 megawatts. This reactor
served as a prototype for the research reactors given to China and
Yugoslavia. There is also a small cyclotron (magnet diameter of about

40 inches) on the pxwemiaes.(ﬂ)

As a model for his gigantic 50-Bev nuclear accelerator (see "Attack
on the Future"), V. V. Valadimirsky is building at the Thermotechnical
laboratory a 6 to 7-Bev "strong-focusing” synchrophasotron (a most
impressive energy for a model), which should be fully operative about
1960. (32)

During the war there existed, under the control of Vannikov's
Ministry of Munitions and therefore under the control of Beria, a secret
training irstitute called the Moscow Mechanical Institute (MMI)(jj) vhich
specialized in training students in the technical arts vhich are an
edjunct to modern warfare. After the war atomic energy was included in
the cirriculum of the Moscow Mechanical Institute, and many of the
prominent scientists from Kurchatov's and Alikhanov's lavoratories and
from other institutes became professors at MMI.(SI‘) 0f course, training
in nuclear physics continued at all of the public institutions such as
Moscow State University, but it was not the specialized, directed sort
of training that was given at MMI. At least until 1949 MMI included
in its cirricula such subjects as "Construction of Munitions,"” "“Tech-

nology and Provision of Munitions,” and "Technology and Provieion of
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THE NEW CITIES

During Worid War 1I, three substantial "atomic cities,” Hanford,
Oak Ridge, and los Alamos, were created in the United States as secret
centers for development and manufacture of the atom bomb. Immediately
after the first atomic bomb was dropped on Hiroshima, the existence of
the three cities became known, and two or three smaller centers of
weapons activity which have since been established ir Europe are also
known to the rest of the world. Similar communities, "the Atomgrads,”
vhich have been established in the Soviet Union for the development and
production of bomb materials have remained secret. Consequently, it is
not possible to describe their number, location, or function. But several
atomic communities for research of a less secret nature have becen, or are
about to be established in the USSR, and a fair amount of information is
available for their description.

One of the intents of the Soviet security system in agreeing to
relinquish information on some of the advanced research institutes is
to give an impression that the existence of all of the Russian "atomic
cities" is being released. There has never teen even the vaguest of
public references in the Russian press to the huge scientific and
industrial complexes whicli must be in existence to have permitted the
Soviet Union to develop and manufacture its atomic and hydrogen bombs.

The most publicized Russian atomic installation is located at the
nevwly-named site of Dubna, north of Moscow, where the Mogcow-Volga Canal
meets the Volga River. The history of ites establishment is as follows.

In early 1946 a Russian physicist, Mikhail G. Meshcheryakov, was

in the United States as a Soviet representative in the disarmament
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discussions. Following his return from the bPacific where he witncssed
the Bikini bomb tests, Meshcheryakov visited the Cyclotron laboratory
of the University of California at Berkeley.(“) The accelerator work
being conducted at Berkeley seems to have impressed Meshcheryekov, and
evidently this was instrumental in a decision %o build a similar machine,
but of greater power, in the USSR. The site selected was that of the

village of Ivankovo,(u)

north of Moscow, and construction was started

in 1947 on the cyclotron which is described below in the section, "Attack
on the Future.” Subsequently, the site name was changed to Bolshaya
Volga, and later (about 1956) to Dubna.

Probably this change of name was coincidental with the decision to
establish the Dubrna site as the Eastern Institute for Nuclear Hesearch.(h”
to be staffed by Soviet personnel and scientists of eleven bloc countries.
During March 1956 a meeting was held towards the establishment of this

institute. (46)

Evidently, the term "Eastern” was not acceptable to one
or more of the delegate nations, and the title of the center emerged at
that session several days later as the Joint Institute of Nuclear Research.
The agreement eltabliuhing(h?) the Institute provides that the latoratory
vhich contained Meshcheryakov's gigantic 680-Mev accelerator, previously
known as the Institute of Nuclear Problems of the USSR, should be re-
legated to the status of the Laboratory of Nuclear Problems of the Joint
Institute of Nuclear Research. Similarly, the name of the adjacent
Electro-Physical Institute of Vladimir Veksler was to be changed to the
Bigh Energy Physics laboratory, and the 10-Bev accelerator vas transferred
to Joint Institute use. Evidently, the tw large accelerators were the

only major pieces of equipment at the Dubna site. The articles of
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agreemen. furthe. resolved that there should be established (a) a
laboratory of Theoretical Fhysics with a computing department and an
electronic computing machine; (b) a laboratory of Nuclear Problems with

an experimental nuclear reactor having high intensity neutron beams;

(c) & cyclotron for accelerating multi-charged ions of high atomic weight
with helium (this cyclotron to be incorporated as part of the laboratory
of Nuclear Problems); (d) other unspecified laboratories and installations.
Professor Dmitry Ivanovich Blokhintsev, who is credited with the direction
of the construction of the first Soviet atomic power station, has been
named Director of the Joint Institute.

With the establishment of the Joint Institute, Meshcheryakov
relinquished his post as Dix'ector(w) of the defunct Institute of Nuclear
Pr.olems, and a former deputy director of that Institute, V. P. Dzhelepov,
took over as Director of the Laboratory of lNuclear Pmblnms.(h"))
Meehcheryakov continued to work as a menmber of Dzhelepov's group.
Obviously, there is 1little stability in the leadership of the laboratory
of Nuclear Problems, for in December Bruno Pontecorvo, who had defected
from Britian in September 1950, replaced Dzhelepov as Director.(so)
Pontecorvo has been working at the Dubna site ever since hie defection,
and has published some creditable experimental work in Soviet journals.
He 18 now a Soviet citizen.

Vcksler continued as the Director of the new High Energy Physics
IAboratory.(sl) Toe Director of the laboratory of Theoretical Fhysics
is ncademician N. N. Bogolyubov, who has recently arcused world-wide
interest in his nev theory of phenomena which occur at texzpera.ures close

to absolute zero. The Director of the laboratory of lieutron Fhysics 18
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One city to which frequent reference has been made is, of course,
Obninsk, which is the site of the 5,000 kilowatt atomic power station
vhich has been operating since the summer of 1954. Since that time
Obninek has become an expanding complex of nuclear laboratories of
increasing importance to the USSR program. The scientific complex which
has resulted is nowv known as the Institute of Physics of the Chief
Directorate for the Utilization of Atomic Energy of the Council of
Ministers (Glavatom). A number of experimental nuclear reactors has
since been constructed at this Institute, among them being & beryllium
moderated reactor and four or five plutonium-fueled fast reactors. An
experimental mobile 2,000 kilowatt atomic power station is also being
tested at this site. Certainly, the associated experimental apparatus,
chemical and metallurgical facilities required to support the long-range
reactor development program of the Institute of Physics of Glavatom must
be extensive, and so the new city of Obninsk must be considered a ma jor
atomic center in the USSR.

In viev of the extreme difficulty in obtaining information on the
nuclear research and development organizations which were establisted
in the Stalin period, it is a somewhat more pleasant task to be able to
record the plans for an immense new scientif.c center in vhich atomic
energy vill play the dominant role. At various times in the past numerous
scientific institutes have been established under the aegis of the Academy
of Sciences of the USSR in the vast Siberian region. Institutes exist
in Irkutsk, Yakutsk, and more recently, a Physics Institute was established
in the City of Kresnoyarsk.
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On May 18, 1957, the Council of Ministers of the UJSR resolved to
establish a Siberian Section of the Academy of Sciences of the USSR and,
more sirnificantly, to construct an immense scicentific city on the bank
of the Ob' River south of Novosiblrsk.(55) It 18 evident from the
publiched plans and .'rom the names of the individuals ascociated with
this ncw city tnat this community will eventually represent the greatest
and most diversified scientific collective in 'he world. Indeed, 1t will
be unique, for it is impossible to name a similar installation of smaller
size. The main tasks of the western "atomic cities" are all subordinated
to rescarch in the field of nuclear physics and related subjects. 1In
the USSR there are also cities llke Dubna and the secret manufacturing
sites similar to Oak Ridge and Aldermaston. The new Siberian scientific
center will provide not only a major nuclear research installation, but
vill include important institutes of other sciences as well which vill,
to the greatest extent possible, also use nuclear techniques in their
research.

Initial construction began during 1958 at the 1100-hectare (approxi-
mately 4-1/4 equare miles) site with a 1958 budget of 290 million rublea(sh)
vhich corresponds roughly to $£50 million. Clearly, this is an ambitious
project. During 1958 first priority was given to the establishment of
threc institutes at the site.

The Nuclear Physics Institute (sometimes simply referred to as the
Physics Institute) will be a branch of Kurchatov's Institute of Atomic
Energy in Moscow and will have as its Dircctor Artzimovich's protege,

G. I. Budker. A core of sixty to eighty scientists, mainly young, will

form the iritial group. Budker's main intercsts are in the field of
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parullels, and virtually all of the deposition of long-lived fission
products in that band {s due to the Russian test progrum.(YG)

The accelerated test schedule in 1958 was probvably coupled with the
intense Soviet drive for the abolition of nuclear tests. Three megatou
range weapons were exploded within 8 period of five days, snd six more
nuclear weapons within a period of nine days. By the spring of 1958 the
Soviets had a broad family of nuclear weapons. Although we could infer
from the relative numbers of tests that the number of types of nuclear
bombs incorporated in the Soviet stockpile 18 not as extensive as that in
the US stockpile, the entirelv different strategic position of the USSR
and the methods of accomplishing i{ts ultimate aims differ quite sharply
from those of the west. It 18 not reasonable to expect an identical
atomic weapon pProgram nor an identical philosophy of utilization.(77)

Until Stalin's death there wng an insufficient realization of basic
nuclear facts among Soviet military planners for effective political
exploitation and military preparation in atomic warfare. Starting on
January 1k, 1954, a series of articles in Red Star, the official military
organ, heralded the general release of atomic information to all levels
of the military.(7e) Four years later the nuclear facts of 1ife wvere
sufficiently ingrained in the Soviet political and military leaders to
embolden them to display various degrees of flexibility 1n their nuclear
weapons policy.

The Soviets have realized that per.aps the most important use of
their atomic stockpile, vhatever may be its composition, is asg g political
veapon. History may show that inert nuclear ‘eapons, adroitly handled
in & political sense, may have produced changes dissimilar to allout global

conflict, but Just as prolound.
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wvas composed of members of many institutes, including representatlves of
the Institute of Chemical Physics, the Imstitute of Earth Physics, and
Moscow State University. Led by the Vice-President of the Academy of
Sciences, M. A. Lavrentiev (who is also Director of the nevw Siberian
Hydrodynemics Institute), the expedition evidently hed extraordinary
status, Because of its special nature, it is possible that the Togansal
explosion was an attempt to emulate the US underground nuclear shot
"RAINIER'® which occurred on September 19, 1957, (with a TNT strength of
1,700 tons),

It vas stated that the information obtained from the Tagansal explosion
will be helpful in solving an important problem which exists with respect
to & gilgantic nev power station vhich is being built in Siberia on the
Angars River, above Irkutsk. The Bratsk hydroelectric station will dam
up the Angara River and will have a capacity of 3,600 megawatts which will
make it one of the largest bydroelectric stations in the wrm.ga The
construction of the Bratsk station 1s almost completed, but the difficulty
is that at the rate at which the Angara's waters presently flow northward
from Lake Baikal, it will take eight to ten years to fill the Bratsk
reservoir. It is contemplated then to increase this flow by widening the
bed of the Angara by a single, 30,000-ton charge to be placed under the
river bed., A 30,000-ton charge is one and cne-balf times the size of one
of the first U.S. nominal atomic bombs, It is therefore an impressive
explosion. If 30,000 tons of conventional explosive were placed in a
single chamber, the cavity would be of huge dimensions (of the order of one
million cubic feet), and it is probably out of the question to build such
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cannot be made with certainty since all Russian ;rices of any commodity
are artificially established,

The SOYUZREAKTIV catalopue also lists stable isotopes which n_st be
separated from a mixture of isotopes as found ‘n the artificial state,

This separation of stable isotopes seems to have been pioneered in the USSR
by a group in the Institute of Atomic Energy and by other groups of Soviet
scier.ists woriking with captive German specinliatﬁﬂ)

Two of the German scientists are given major credit for the develop-
ment of somo of the techniques, This is indeed unus:al, for the Soviets
would prefer to have the West believe that the Soviet atomic energy program
developed entirely on the basis of native talents, So the credits are
hidden in papers authored by Soviet scientists, Manfred von Ardenne is
credited with the devolopnent(.lgtr)\ 1950) of special ion sources for use in

separation mass spectrometers, COustav Hertz, who concelved the notion of

using gas diffusion for separation processes, led a German-Soviet group
during 19L6-1952 in the development of several diffusion-types of isotope
soparamor(\J:SSi)\a a non-Soviet citizen, Hertz can claim the unique distinc-
tion of having been awarded both the liobel and Stalin Prizes. Von Ardenne
and Hertz have been repatriated to direct the East German atomic energy

(156)
program,

There are now in the Soviet Union over a dozen large-scale isotope
separators, operating on the electronarmetic rrinciple, to rrovide research
institutions with 1 wide variety of stable isotopes, Durins a five-month
period on 1958, over 100 130*037:;h1mont.s wore maie from the separators of
the Institute of Atonmic '_:norr_g'}b.)

As to specific uses of isotopes, 1t would be imossible to label any
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(208)
machine, In sise, the 10-Bev machine is most impressive, for the weight

of its magnet alone is 36,000 tons (the weight of a heavy cruiser), and
the diameter of the device is about 200 feeg.?w')me estimated equivalent
US cost for such a machine would be about 100 million, There appear to
have been a number of difficulties in getting the device to operate
properl(yflgz'd many of the Russian scientists themselves feel that its
initial operation had been mainly for prestige purposes.

The physical location of the 10-Bev synchrophasotron is at the Electroe
Physical Institute directed by Veksler and is part of the Dubna research
complex which now bears the name of the Joint Institute for Nuclear Research.
(Veksler's Institute is now officially termed the High Energy Laboratory of
the Joint Institute.) In ths international race for machines of higher
energy, the Dubna device will be outstripped, abcut 1960, by a machine r
being built at Brookhaven ard by one at the Buropean Organization for
Nuclear Research (CERN), at Geneva, These western machines will be in the
range of 25 to 30 Bev. However, the Russians do not like to be left behind,
and at the Institute of Electro-rhysical Apparatus (apparently the major
accelsrator engineering desipgn organization in the USSR) in Leningrafifli)
50-Bev synchrophasotron i{s in a late design stage. Using new principles,
the new machine will weigh less than the 10-Bev machine, that is, approx -
mately 22,000 tons. It will, however, have an impressively large diameter
of over 1,500 feet, The location of the S0-Bev machine is not know, and
because it definitely does not seem to be called for in the published advance
plans of the Joint Institi ‘e for Nuclear Research, it seems likely that it
will not be at Dubna, Moreover, the plans are being made under the direc-
tionof Vv, V, VladiMrsglir:ozing)mt usually identified with Veksler's group

but with the Thermotechnical Laboratory of A, I. Alikhanov. Undoubtedly,
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