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PREFACE

This is one of a series of six reports dealing with the -activitiss
of the German scientists vho were imported into the Soviet Union in 1945
té do work related to the development and expansion of the Soviet Atomic
Energy Program. )

. A summary report, CIA/SI 2-57, Contributions of German Scientists to
the Soviet Atomic Energy Program, Jenuary 1957, Secret, deals with the
\ . over-all aspects o: the German contributions. See also:

CIA/SI 2-RS II-57 Contributions of German Scientists to the
’ Soviet Atomic Ensrgy Program - SUNGUL
Secret '
CIA/ST 2-RS III-57 _ Contributions of German Scientists to the
* Soviet Atomic Energy Program - AGUDZERI
Secreb

CIA/ST 2-RS-IV-5T7 . Contributions of German Seientists to the
- Soviet Atomic Ersrgy Program = ELEXTROSTAL
Secrst
CIA/SI 2-RS V=57 GContributions of German Scientists to the
: Soviet Atomic Energy Program - OBNINSKOYE
. Secret .

All informahion-presented herein has been obtained from the testiﬁonies
of returned German and Austrisn scientists and technicians.

Tntelligence research ended 15 August 1956,
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. CONTRIBUTIONS OF GERMAN SCIRNTISTS T0 THE
; SQVILD ATGMIC. ENERGY PROGRAM
. SINOP INSTTIUTE

PROBLEM

. To determine the role playéd by the German scientists at Sinop in con-
iributing to the development of the Soviet atomic energy program.

CONCLUSIONS

1, German scientists-Thiessen and nis’group atthe Sincp Institute from
1915 o 1952 developed & wire-mesh backed diffusion barrier which was of great
{mportance to the Soviet atomic energy program, being second only to the German
aranium production work at El.e‘.ctrosi;al.,_ ’

2. The electromagnetic isotope separation research carried out by the von

- frdenne group also contributed to the.success of the Soviet atomic energy program.

weir efforts relieved the Soviet scientists from devoting considerable time to
this particularly important phase of the research program.

3, Steenbeck's research and development on the ultrdcentrifuge contributed |
1o the overall atomic research-orogram in thet his group investigated and reported
on one feasible method of isotope separation. :

h. The ion source research and development by the von Ardenns group is be-
lieved to be the forerunner to the work on the Soviet accelerator program.

DISCUSSION

Introduction

The research institute at Sinop is one of the two main research institutes
which the Snvists set up in the Sukhumi .area to accommodate the German and
fustriin scientists brought into the:Soviet Union during 1945 to work on their
atomic energy program. The Institute was located some 2° to 2% miles south of
Sukhumi and approximately 3% miles northeast of Agudzeri, the location of the
sacond institute in. this area. The Institute buildings, formerly an Intourist
Hovel, were located on an elevation some 650 yards from the shore of the Black
Sea. This institute has been referred to as the "Institute von Ardenne",

Jhyekt Sinop®, and Obyekt 'A'"™, In this repart the institute is referred to
= the Sinon institute. '

Thz irst contingent of German ard Austrian contract scientiste arrived at

aevitute in the fall of 1945. Manfred von Ardenne had previously been

irpated as the Gorman "scientific chief" of the institute. This small groun
rir-ct scientists cowld scrve only as the nucleus of the staff for such ar

mevtinta

tiwia. Additiona) techunicsl and semi-téchnical personnel were necessary O
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serve . as laboratory assistants and technicians, The Soviets carefully screened
the inmates of all prisoner=of-war camps throughout Soviet cccupied or controlled
territories. All prisoners with a suxtﬂble bacxground were i‘urther interviewed

by some member of the German Sinop staff. Their qual:.f:.cat‘.\.ons were apparent]y
presented 1o the German chiefs of the institute and in this manner the prisonmers. +{
were chosen and sent to the partmcular installation where they were to work. The
technicians thus selected for work at Sinop began to arrive at the institute in
1946 and in late 1946 the Institute became operative. Eventually these POW's were
offered the opportunity to sign contracts to continue working in the Soviet Union
at hipgher salaries. Many signed, but others felt that signing such a contract
would result in their being retained in the Soviet Union for a longer period.,

These prisoner technicians were retained at the Sinop installation until lata 19L9
before being released to camps for eventual repatriation,

The primary research assignment of S:Lnop was-that of isotone separation. The
individual phases of the overall problem were divided between this institute and
that at Apudzeri. Three specific problems . were assigned for study at Sinop. The
entire prozram of the Institute was under the general supervision of Von Ardenne,
who -ras alsc personally responsible for the research being conducted on the
probiem of electromagnetic separation of isotopes. Thiessen led thé research
directed toward the development and production of a diffusion barrier. Steenbeck
led all work being done on separation of isotopes by use of an ultracentrifuge.
Zach of these items will be ‘discussed below. Other tasks weres {1) the design
and construction of a desk type electron @scqge of which only the electric
components were completed in September 1949, This work was done under the direction
of Reibedanz; {2) the design of a cyclotron, also under the direction of Reibedans,
which was discontinued in 1947, and (3) the study of the physiological and bio-
logical effects of radiations upon plants and animals, under the direciion of

Menke. This last task was discontinued &t Sinop when the Menke group was trans-
ferred to Sungul in 1548, :

DEPARITMENT I: The von Ardenne Group

By the end of 1945, Baron Manfred von Ardenne had won the confidence of the
Soviets who held him in high esteem as a scientist. His colleagues, however,
considered him to be a charlaton ahd by no means an able scientist. His main
forte recognized Yby all,was his ability fo organize a group of researchers and
exploit their work to his own advantage.

When the institute at Sinop[ was activated, von Ardenne was installed as the
chief German scientific director of the entire institute and held the spacific
pogition of Chief of Department I. To this particular department was assigned
the task of investigating the problem of eleactromagnetic:separation of. the J.sotopes
in general and of the 1sotopes of uranium in particular.

When Department I was first established it consz.sted of Manfred von Ardenne,
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. design and construction. fFroehlich, Uerling and Mueller were responsible for’
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danz, Jaeger, and Hoguenbuck. This group was not sufficiently large to carry
At the susgestion of von Ardenne, Emil-Lorenz was

i+ly krought from Berlin Lo the Soviet Union and to the institute at Sinop.
-assizned to von Ardenne who considered hin as his Muniversal angineer® and

st notential help to the groun. Throvgh the prisonsr-of-war recruitment

@, the Ardenne group was further augmented by Dr. Stendel, Dr. Lehmann,

. Ma2ller, Dr. Froehlich, leriings, and Schmal as well as a large number of

lahoratory technicinns and assistants, ' To this group were also assigned a number |

ol Soviat ecientists .among 'thom weres Damikhenov, Chwuaseli, Gusev and his wife. .

ire Soviats were no more thon technieians but were assigned as "Soviet Scientists,®

Nz, fteudel worked with TNepartment I for only a short period of time and,
afizr a violant argument with von Ardenne, was transferred te the ultracentrifuge
rroup sndlar the leadership of Max Stesnbeck. Dr. Lehmann assumed responsibility
Jfor the Ceramic Laboratory and was assigned the task of developing a suitable
craeible for-use in a hiph intensity ion source such as would be nzeded for the
electromagnetic separauvion preject. " Emil Lorenz was made responsible for system

Aag

g e —_

the develomment of the high-voltage equipment necessary for the research.and de-
velopnznt of the lon source and electromagnetic separation apparatus.

In the fall of 1947 the overall responsibility for the research préject was

’ -tr.f.nsi‘errc_ed from the instiiute at Sinop to.Elektrosila, at Leningrad. This trans-

fer was initiated chiefly as a result of having only a 60. ton magnet available at
Sinop while there was a 200 ton magnet available at the Elekirosila plant at
Leningrad. The electromagnatic separation research work at Sinop now hecame
narely a support project for the main research being conducted at Elektrosila.
Jh2r the nroject was transferred to Elektrosila, German personnel were also trans-
ferred so that the project remained one of German responsibility despite the
charge in location. The Soviet personnel at Elekirosila acted only in the ca-
aacity of consulianten. - . . ’

-~

In 1949, Professor Vekshinskiy, a-Soviat high vacuum specialists, initiated a
entridiive nrogram at Elektrosila. He is reported to have been using U0, as his
‘ree nrterial, There was a free transfer of resesrch data and information from
“t erman research workers to Latoratory II, but the Germans were allowed no-
w-ess whatsoever to the results sl the research being performed at Lahoratory II
ar 1o that of the work being conducted by the grouwp under{Pesshinskiy at ’
£lertrosila, In fact, the German scientists were danied tho—use of ihe library

liiies which were available at Leningrad, thus necessitating their performing
THCE wonecessary forke '

it

LA

: research work of tha larman acientists at Elektrosila was complated in
A and tho proup wan robwrned Lo e institute at Sinop.  Their work there
- 130 until they wore repatriated in 1955 was of only miner importance insc-
© 5 the overall Soviet progran was concerned. They did considerable work on

» gans™ of two types: 1) “One suitable for pulse operation, and 2) one
2 Jor continuous operation. This work could have been used in some phase
+ Jovict high energy accelerator program. ' ' :

-3 -
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.an it Goriang at sbaried the research on the development of an se
rce Jor use in an ic separation systen, they used UF)' as an tr.
Source neterial. 4hig 3:1% was haated in an Yoven' o g temperature of

Trom 550° w0 600°C.. The vepors zhus Produced were then passed into the ionization
Chamoer. The cathode of the chenber ras a tungsten ribton with a2 smooth emitting spt

., surface. This source ‘produced ion currents of frem 10 milliamperes to 15 millie in
amperes but there was very ooor line definition, Also there was a decimetep

sar
oscillation set up in the equipment and this proved to be a very: troublesome cw
) source of interference, : no:
ch:
In order to overcone somz of the difficulties which they had encountered and oDE
%0 increase the ion current without a eorresponding increase in the speciral ' The
‘spread, the research was carried intg the field of hizher temperatures and a dif
metallic uranium source was brought into service. The use of metallic wranium as g3l
a source required the use of erucibles that were able ito withstand very high ‘25t
temperaturesv, Fortunately, Dr. Lehmann, of the Ceramie Laboratory, had teen Ame
CL, © sueccessful Infhroducing high temperature crucibles mode frop thorium oxide and pre

) . from beryllium oxide. By fAaxing use of these newly dave

loped crucibles they were
At this temparature the
One problem éncountered by

able to operate at temperatuwres of from 16009 to 18009,
crucible was sufficiently conductive to act ag tha anode,
in this york was that of the gradual disintegration of the crucible walls caused inc
largely ny erosion and electrolytic action. . The molten metal rotated by the var
aciion of the magnetie field would erode ths crucible,

An electrolytic exchange 1as
#ould jurther tend to contaminate the uranium melt with thorium or beryllium from  Lab
the crucible wall, This caused also a formation of wranivm oxids which would in
Still further contaminate the material of the source. It'is reported that this - abl

was partially overcome by the incertion of a tungsten wire through a hole bored abl
in the bottom of the crucible. - This wire, which yas fused to the crucible, would cur:
then act as the anodes, thys providing-essentially 2 point anode rather than one nif:
with the large area which was provided by the surface of the molten metal,

© In early 1947 the brovisional high voltage and feeder installations for the
' ’O

OJ ton magnet at Sinop were replaced in an effort to stabilize the Syste The
new installation provided a maximum of 60 kilovolts at 30 % i
Zven with the improved system they were only able to get io
ampares tg 8 milliamperes, & Wranium evaporation rate of 1
hour and a line dispersion of only four millimeters due to
w&8 being used, It was thought that it would be impossible
they had, to obtain ion currents higher than 6 to 8§ milliam
a relatively well defined line Sysiem, Doubling of the arc
lon eurrent of 10 milliampsres with
The current conld be incréased to 20'milliamperes but under

v definition was S0 poor and the 13 i

| use in senaratiox; experiments. Thin purformance served to indicate the necegsity

* Tor having a larser magnet, Since it was impractical, i

: larger marnet®at Sinop, the entire basic project was transferred
at Lemingrad in late 1947, This was do
ton magnet that was there, for Lurther

to Elextrosila )
ne to make it possibvle to utilize the 200 only
work on this project. Some of the German shim

“ k-
.
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ard veehnicians 4401 hag bsen working on the Project at Sinop were

errrd with the CunEent and conbinued thedr work at Elektrosila. ,

2 {irst six months ai'tar the transfer of the project to Elektrosila were :
n setting up the equinment, perfecting the vVacuum, and working out Wougsn P
o entire system. The magnet was a 200 ton magnet with a fixed pole
ation. I%s power supply was a bower-pack capable of supplying a maximum :
ent of 1200 amperes at 50 volts. The chamber which was placed between the
-aces was made up of four brass sides and an iron top and bottom. The !
°r was 1200 x 3000 x 400 millimeters ‘and was provided with 811 the proper

of scme 15 kilovolt ampeﬁes and, a capacity of 1500
5 per second for each bump at a pressure of 10~ = Torp., Bach system used an

kmerican Kinney rotary pump-as a bacl_cing punp. Another rotary pump was used for
pre-evacnation of the entire system. - o . 1

After the installation was completed and the complete system checked ount,
by late spring 1948, the problen then became ohe of a desperate attempt to obtain
increased positive currents and yet retain Sultable line definition, After trying
verious schemes an ion eurrent of ten milliamperes with aceeptable line definition
28 achieved,. This compared favorably with the 15 milliamperes obtained by
Laboratory IT in a device that. was limited atrictly to laboratory use. However, .
in 1949, Laboratory II enclosed the entire length of the Dlasma column and wers ¢
2ble to produce ion currents of about 50 milliamperes and still maintain accept-
zble line definition. It has been reported that Laboratory IT obtained -an ion
current of some 200 milliamperes by the summer of 1950, Some of the mors sig-
nificant operational data 83 recalled by the chief source are:
a. Heater: 1200 amperes, 11 volts, 24,00°¢,
b. Cathode: * 150 amperes, 2 volts, )
¢+ Temperatwre of the focal spot of the melt: 1800¢°c,
d. Main arc: 0.5 to 0.5 amperes, LOO to 500 volts,
e. Awdliary arc: 0.k to 0.6 amperes, 400 to 1000 volts, :
£, Positive current: 50 to 60 nilliamperes, positive pPotentials 35 Ky, i
g« Evaporation rate: 1,2 grams per hour, - °
"he Source life: 35 to LO howrs. : -
i. Acceleration distances 12 to 1k millimeters,
Je Average path radiuss 90 cartimeters
ke - Aperture angle of fans: 3160
1. Magnetic fields 500 ‘gauss
me Vacuum: 2 to 5 x.10~ .Torr

; M Pumping capacity: 300 to 500 liters per second at 5 x 10”5 Torr
' 0. Separation factor: - )0

L

¢ 1 b g e

P SO

SO,

B (e,
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s ledornm b German

hat sl

-nut attempt was being made by most
cientisis o oo b the Gorman scientists and their
work, ns«iy n:.'nsel.u toox one of ths Grriman produced ion sources and tested
it with his osm magnet which was properly chimmed.and obitained 2 separation factor
of LG without any dii‘l‘iculty. Wnen the German scientists were being berated by

the Soviets of the Ninth Direciorate for having fziled in their project, Artsimovich
revealed the subterfuge and protested against the unfair treatment of the Germans
who were working on the problem.  The apparatus is reported to have had an
efficiency of some 20 to 23 percent. The remaining uranium could be recovered

by periodic cleaning of the spparatus. ’

On 1 August 1950, the German scientists, working on the project at . i
Elektrosna, completed their work and were, returned to Sinop shortly thersafter.
In 1952, 2 200 ton magnet, together with the necessary power-packs and high
voltare installations, was moved to the institute at Sinon. The installation
was set up end research was started on improving the method of separating, electro-
magnetlcally, izotopes of other economically important mer.als. The ion source .
used in this work was of the same typs as that developed in the work at . i
Elektrosila. For the more easily ‘.vaporated metals,; positive currents up to some
250 milliamperes could be used snd scceptshle line definition_maintained.

e mm aae My

The final disposition of the project for the development of electromagnetic
separation of uranium isctopes is unknown. ' The Germane felt that the Soviets
built no production plant making use of electromagnetic separation process for
obtaining U-235, having adopted ths gaseous diffusion process for this part of '
their program. It is possible, however, that they aremaking use of this process
for oroduction scale separation of isotopes of other metalss Still another
possibility 'is that the process is used'in conjunction with the gaseous diffusion
separation process in some majner.

Sirce there is mo evidence to indicate that the Soviets made direct appl:.cauon
of the electromagnetic separation process to their nuclear energy orogram it is
guestionable whether the work ol the Sinop group of Germans made any great direct
contribution to the success of the program., The fact that the group was awarded
several bonuses and cash awards: :Lnd:.cates that they did contribute to the program
in some worthwhile mannar.
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* fdolph Thiessen headed 3 groun of German scientists at the Sinop
hich contributed heavily to the success of the Soviet gaseous diffusion
- isotope separation program; Starting early in 1947, this group developed
mesh-backed tubular barrier which was put into pilot plant production in
and was in full scale production by the end of 1949, This Thiessen barrier
- very probably used in one or more of the major Soviet gaseous diffusion
-nus built after 19L9, ) L . :

™e first Soviet barrier for gaseous diffusion of separation of uranium
ce31ones was designed and built by the Soviets themselves without knowm German
n. This was a flat plate barrisr, probably made by etching a nickel alloy.

sactions of which were in operation ip 194,8. <

gerly in 1947 the Soviets instructed the German groups at Sinop ‘and Agudzeri
w0 develop tubular nickel barriers, This ipstruction may have stemmed from: early

Sovist recognition of the sealing and gas mixing problems likely to bas encounter= -

¢d with flat plate barrier, or may simply have indicated a Soviet desire to
explore an alternate ‘appreach to the problem, . .

The barrier development at Agudzeri was assigned to Reinhold Reichmann who.
developed an extruded nickel tubular barrier orior to his death in 1948. After
Aeichmann's death the further development of his barrier fell behind ‘that of the
Thiessen barrier, and the use of the Reichmann barrier in plants was probably not
vegun for more than two, Years after the Thiessen barrier was in full production,

German sources differ in their opinions of the relative merits of Thiessen
and Reichmann barriers. The two apoear to be quite similar in their separative
characteristics. The Thiessen barrier was certainly superior in mechanical
strength and the Reichmann barrier was probably cheaper to produce.

Pilot plante for both types of barrier were started at Elektrostal, néar-
Yoscow, in 1948, but the first successful Reichmann barrier pilot pPlant was .
“robably not in operation until 1951. Whether Reichmann barrier ever went into
“ull production is not Positively xnown, but awards in 1952 to Reichmann's widow
and to Reichmann's Sovist Successor, Yermin, suggest that the Soviets gained
substantial benefits from the development. ‘ )

The full story of Reichmann barrier is told elsevhere in this paper and will
not be repsated here, It is of interest to Note, however, that Thiessen was
221lsd into the Raichmann barri-'gr program after development of his own barrier

fa dn DY, and that Wy iogaen mayy wall have contributed rmatarially to
2 barrler program, .

The Thiessen barrier was relatively simple to produce dlthough the expense
of the ingredients, complicated by uneconomical manufacturing nethods, madg the

3
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his barrier was used in the first Soviat gaseous diffusion plant at Verkhneivinsk,
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.. Thiessen barrier in 1953, or some oih

. may signal a return to Thiessen barrier or, mo're'px-ohably

: ' these tubes ang sylphon belloys were applied to the othep end,
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Thicssen barrisp very exnens:
* nickel wirs mesk “hich was

was

ing ol the barrier Was & very Sfins
; ¢ in Kast Germany, The Sovists

also purchzsed German Radhinsry for .- ; this mesh and presumadbly set up
resh manufecturing faciiitias in the Sovize Union. Very large quantities of
mesh were procured in East Germany rrom 1548 through 1952, when mesh Procurement
came to an abrupt end, The end of mesh Drocurement probably maried the end off
Thiessen barrier produetion, The Reichmann barrier may have been substituted for

2T barrier unknown to the German sources

ngy have been adopted,

Mesh vrocurement may have been resiimed in early 1956, although the evidence
is i 1 ion has been resumed it

> to some similar byt
ires mesh backing fopr strength or for other charac~

The nickel wire mesh was shinped from East G

. ermany through transfer Points
to the First Chier Directorate factory at Elektrostal, where it -was made into

barrier. Martin Krecker, one of Thiessen's assistants, has deseribed the process
used to cut this mesh into rectangles at Elektrostal in 1949, Waldemar von

" .- Maydell, another member of the Thiessen group, has describeq a different but almost

equally ineffieient cutting method used.at Sinop ang présumably
Elektrostal, It was apparently necessary to cut the niesh at a
with the wsave resulting in the wastage of almost one half of a
Erecker says that the bias cutting +as necessary o prevent warping during a sub-
Sequent rolling operation; and other Sources have said it was required for rigidity
of the corpleted tubes, Efforts were made to decrease this loss through develop-
ment of machine cutiing methods, but the only known development in this Airection .
resulted in failure, A May 19352 change in mesh 8pecifications Permitted more ire
regularities in the mesh if these irregularities were gonfined to tha outer edge :
of the mesh bolts. This changs Suggests that straight-across cutting may have
been started then, If this suggestion is valid, then it must be concluded that

the experiment was a failure, since the mesh specifications Teverted to their olg
standards in July 1952, - .

later adopted at
45 degree angle
11 the mesh Drocured.

The mesh was cut on tables, using metal templates and shears.
pieces, slightly larger in area than the finished barrier, were then placed in
frames and sSbrayed with. fine rickel powden, The nickel powder was obtained from
the high temperatyre decomposition of nickel carbonyl §as, another development of

the Thiessen group. The framed rectangles were sintered in ovens and then re-
moved from the frames and trimmed to' gige,

were' bent into tubes ang walded., Nickel 4

The rectangular

ttings were next welded on one end of

: T The tubes were
then packed ang shipred to unknoun destinations, presumably the Soviet gassous :
diffusion plante in the Urals region,

The early Thiessen barrier suffered fram -Suscentibility te uranium hexa-
Lluoride corrosion, wn-uniformity of pore sizes, and lack 6f ‘mechanical Strength,

i
. : : |
i
'-8-_
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ORGANIZATION OF DERPARTIAZNT iF
CHIEF—Peter A, Thiessen *
SECRETARY —Ingrid Schilling
.

THIESSEN'S PRIVATE LABORATORY PHYSICAL CHEMICAL LABORATORY INQKGARIC CHEMICAL LABORATORY MEASURING‘LASGR.‘. 3
. (PHYSICS AND ELECTRIZAL

1 - .CHIEF— Peter A, Thiessen CHIEF- Ludwip Gustay Zieht CHIEF~ Helmut Hepp CHIEF— Hans Bartel

Waiter Harz Kat) Melcher Susanne Killan Heinz Evten

Hatin Krecker Horst Schngase Heinz Moskr Erich Franke *
Wilhielm Lange Bomlm;a Thiessen Edvard Schmit Kurt Heptaey
© lungard Schumackes Steipling Yelhings) W. van Kazdol
. 2 Soviel Ismate chemists Bernhard Schisascr.e
. Klaus Thiessea
- = = g
- ELECTROCHEMICAL LABORATORY ORGANIC CHEMICAL LABORATORY METALLURGICAL LaBDRATORY
CHIEF— Werner Wittstagy CHIEF~ Gerharg Siewert : CHIEF— Juergen
Wollgang Gramberg Ziegier
s . .
25802 2.57 . : -SE%
<
>
Abproved for Release: 2018/12/03 C06741339
. 3
Al
%
<




: Qs o

| 006741339

. = £

:oJirsy Marger o 1249 4 amnzaling 2rocesg -
¥ crag in(:cr:aorated into tha 505%-19)92
=5 rocesy, togethap Jith tha ;‘Jas::iviza'tian echniques
y Ikart, Tachiln {at .".jud'/.eri) 2nd otheys 20 Feduceqd ¢orrosion that
Corrosion ratg bacags inm::as:u-c::‘r.ly Small by nid-19)5, The annsaled barrier
22 210 mneh stronssp thnn the 0ld harriap tad bzen, T4 is not knowm whether the
=ity of non-uniforp Pore sipas in the Darriep W28 evar =0lveq,

In the Soring of 1949 oo and thrag layer versions of the Thiessan tarrigp

2 hvalongg at Sinop, Thesa Consisted op barriaps mage ny Successive anplia-

“ione o Hickel voydap of %creasir:g Darticle sizes, e differen:
1508 wapq Sa2barated for use in this Drocess by Tepetitive Sadinend: tion in 4

L1ing tangs, Fac Lory instructians were revarzd fop this firocess,

t 15 not “nowm g this methoqd was 8Ver nlaced in Foduction,

©
0
)
ry
&
+
&
=

The Thiassen FTOND ook nart in later developments of aluminum barrier and

. ol a f2dinentag nickel nomdep Barrier nage without the use of nieye] MRSL backing, .
i These :iavelopmcnts came cloge 44 the end of the time the Thiesgen EToup workeq on
b1, i

ssifieq Projects ang the details of the developments and theip subsequent
. : acteentance op rejoction by the Sovietg are uninown,

Thiessen hinsalr contribyuteq individually to the Suecess of ¢ha Soviet gaseous
fusion Program in addition to the contributions vith which hig Eroup was
css0ciated,. Ko visiteq Elektrostal Several times in connection, Presumahly with
barriep Production droblens, and naid at least ope vist to the Soviey gaseoue
difimgian Plant at Verichnaivinsk to advise in Connection trith the serious early
r:rod:zt':tia,n broblems which aross vhere, The Success of this Thiessen visit was .o
attested by Heiny Baryicey, . " {

.

After the Test of the originpl Thiessen 2roup yere taken off classi.t‘ied orx, :
Thiessen himselr continu.g 4o YOrK in the Soviet, atonic fnergy nrogran for some !
: time, The Spacifie nature of this Sontinuing work is unknosm a3 Present, but he
: : : T3l sources that he 70uld he 5 Consultant op barriep Problems. 'gig con-

o timning associatiop with classified Worx has delayed Thiessents return fron the :
i USSR,

R —— ety

<
Q
—
a
[£]
2
]

The contributsong of Thiessen and of hig aroup of German Scientistg at Sinop
mst be Tanked high amony the Garman toniributiong to the Soviet atomic ene fivg
rogream, Thiessen Save the Soviats their firgt Suceessfy) tubular Barrier ang

s ihig barrigp Has used in gy least opa £aseous diffusion Plant., He also contributeq
. to the develonment of Reichmann barrien and to the Solitions of barrier Broductign

¢ and Uranium-23g broduction “roblgae, The imnortar_:ce of hig contributions ranxe i
v itk op ahead of the gasepys AilMsian thaory cont.zrihutiqns of Haeing Barwieh, the .
. nmass .snectograph developeq by Werner Scheutze, 8 even the uranium meya] Pro- i
duction flavelopeg by Nickolaus Riehl apg Tuenther Wirths,

I
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Estimated ratas reqairzd for efficient isotope senaration ranged from

CEPAAMMERT It oo Stosrracl Srann
5 g

iWhen Dr. Hax Steenhock arrives %6 Sinop in D2eamber 1945 he rafusaid to sube
ordinate hixss1f to von Ardenne ag the chief of 211 refearch vork at the institute,
Since thig conllict was scmewhat the same as hagq arovaile

4 rhen Thiessen came to
the institute i% was handled in ithe same mannawy as was Thiessen's cags, Stiesnbeck
4 .,

#2S set up with a2 seperate &roup and vworked more op less independeétly of von
rdenne, Thie was the third groun to he set up and was this referred ts as the
third “enaptment or Denartment ITI, .

! 4 sl MenT 1L

When this so-called "Steenback-&roup" or "Department ITIM was erganised,
Steenback was assigned as his main project the problem of development and con~

struction of an ultracentrifuge that would be capable of Separating <the isotopes
of uranium, ’ :

Unon initial investization the ultracentrifuge apezared to the Gormzns o be
an idesl systom for the separation of iSotopes, The appealing point is that the
separation. factopr o2 such a system is » Tunction of mass difference of the
being studied rather than a funetion of the gquare root of the ratio or the
as is true in g "aseous diffusion system for isotone sedoration,
bly the basis fer the establishment of 4 Soviet res
sensraiion of isotones,

masses
- Thie #sas nroba-
earch vrogram ori centriluzal

Ls favorshls as this system may seem, the separation factor is not onlry a
funetion of the mass diflerence but also 2 function of the “inetic energy o the
isotopas due to the angular momentum’ developed in the ultracentrifuge. Since the
1ass dilfarence or mass ratio is so small in the case of tha isotopes of wranium’
it is necessary that an extramely high angular velocity ba develdned in any
ultracentrifuge to be used for separation of these isotopes. ‘The attainment of
such extreme anzular veloeities caused much difficuliy throuzh' rotor disintegration.

a very low
initial test rate to & maximum of 150,000 ravolution: jap minute, 4 rotor turring
at tha latter rate would disintesrate, In addition, nodes of vibration £re’ nassed
in gatiing up to +his snaas ~hich could be totally destructive if an imtalance
exisied in thzravalwing sung, The initial rotors constructed by the Steenbeck
BEroup wore mase by winding metal foil strips around a removable eore. The strips
WeTe wonnd at an angle to the axis of rotation of the eore. Each layer was soldered
and a-total layer thiciness was built W until s layer 9,2 milliveter thick -ras

consiructed. The rotors were Loo millimeters long and had an oyuter diameter of
5o millimeters,

The rotor of the first centrifuze constructed by tle. group was driven by a
srecially constructed Sear {rain. The motor usad in-this apparatus hag an operat-
ing limit of 5,000 vevolutions Per minuts. The gear trsin was so consiructed gs
1o art &t modmum & rotavion -of 80,000 Tovolulions per minute to the rolor.
Various natal foils were -used. in maxing tiess LeNtS; among them were ¢opper, brass,
nlckel, aluminum, chromium, silver ang gold., Thae critical veloclty was found to
be approzimetely 100,000 revolutions per minute. The research Broup was unable

=10 -,

SELREa
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MEASURING
LABGRATORY

MATHEMATICAL
CALCULATIONS

Eberhand Melchior
Richard Delvendahi .

Rabert Tratiner
— Demichamoti(Sov,y
Viitkelm Dames

Desiey - ELECTRONICS

CGFFICE LABORATORY

. Ferdinand Kafkg Hesbed Kriieger
Johann Mudsak Rudi Stheftel

Cuenther Zawadit

Brigitle Schrattke
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Andreyeve (s) Herman Fiorek
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Christian Havak
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‘Bave initigy velocitieg

‘UnXnowmn, There have been reporte_i;hat th

to aceoaplish

the desirag valsei, with the o
and »

A &ear train rop :t-i'/ing the centri:?u,-_:e
Viflarent troe drive “ad to be develoneq, .
A snoeiay alumingy aller yae develoneq for manu.{'actixring More durabje rotors,
The Lomnosi tion op uhis alioy ig lnimown bug 54 W25 2 form of duralley {dur-
2lunimg), This a11nv Was cast inte 103082 2nqd thege ingots turned to 4 length of
Loo nillimeten and un externa] diameter op z0 Millimeters, The inner dianster
was aproxima tely L7 millimeters 4 roviding walls 1.5 millimeters ip thiek- "

nassg, Although these ney rotors would.permit 4 higher rotational velocity, the
notor driyen 38Ar train woulg 70t provide highep velocities; Therefore, a
different drive System had 1o be developeg and i ]

‘adonteg, Emall 92raansnt M3ZNts yare
The rotors wepe then driven by 2 figh frequency
continuons inding which wyag Wranned

of 139,007 revalutions 22r minute but‘ ater developed a
velocity of 150,000 Tevolution: aep Minute as 4 final velocity,

Tho Ztiainment gp sneh high veloeitiag raised another droblem, fTje haat
develonag caused ordinary type bearings to fai1, 3 new type.bearing to ‘rithstang
the high t“mperntures was hecessary, At First, an attempt yas nade to use.regnla

élaznetic,beaz-ings. achieved in any of these rojects is .

€ orablen of
4 great interegt Vas shown by the Soviets
work on aip

The initiay WOTK with the centrifuge ywag €onducted on 5

"oatehw basi‘s but ,
later ip the Arogram the i

In the, fall orf 1952, ihe ey pPersomne] of the Steenbeey ETouD wore transferpeq
i This_ Toup ig Tumored to have worked on the mass

o 339
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Bz of the research ZTOupE

Mitrenin'e Isboratory.--The derivetion SF pure germasium and silicon
was studied by Mi‘brenih,.Engalhardt, end Rexer, - )

. * N,
atalluricael problems were siudied by Riehl ang Hepp.

Radiation stebility of metalé ead plastics was -studied by seversl Soviet
sclentists. . . o .

Sigulin’e Leboratory.--Cyclotron study of acceleration of fast particles
was done by Kapkov. The construction of high-frequency generators was done
by von Osrtzen. - . . .

. Chluaseli's Isbornfory,--legnesic separation of petassium isotopes was
done vsingz a modifieq cyclotron. This.vas the eyclotron formeriy used by

 ven Ardeane, Froehlich, Bermhardt, szd Schumal.

Isayev's Isboretory.-~This laboratory worked en the development and
construction of a scintillztion counter. Critical measurements of electron
multipliers were dope by Hermen Berhnerdt, Schmal, and Schuber. The
developzent of a detector for Hartwann wes dome by Berhardt and Schms}l.'

The develormént of the boron trifluoride neutron counter tube was
undertaken by Schuber. . ’

The development of a'dynamzc elecirozeter and e tritium measuring . set
was pursued by Remanov and seversl other Soviets. Romanov had & very
imaginative nind; he started many projects but finished none.

Dwring this time, Zimeer, sssisted by Waschlun and Rosmann (Soviet)

worked on the development é7 & scintillation dosimeter and e pocket. ""'v:_ .
icnization chamber for ‘alphd, beta, and gamms radistion mcasurements. S

Efforts to develop plastic seintillators led to & study of redistion effects
on inswlating properties of plastics. L - o
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CHIEF—Dr. Withelm Menke
ASSISTANT_—Margaret Devrient

o

Figure: 4

!

BIOCIEMISTRY LARCRATORY

CHIEF—Dy. Johanne Pany
ASST—-Renale von Ardenne

MEDICAL LABORATORY

CHIEF~Dr. Kur Rintelen
. ASST~ Elfricde Zzbet
Josef Kalmund

Z00LOGICAL LABORATORY

CHIEF— Or. Withelm lfahmst
Ursuta Jaha
Ursula Gehring

BOTARICAL LABDRATORY -

Alexander Goldbach
1 Jemate assistant (Soviel)

]

—

GENETICS SECTION
CHIEF~Dr. Guenther Fuchs

INSTRUMENT SECTION

Viktur Winkfer
Horst Schroedes
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: SINOP INSTITUYE

SUPPORT- FACILITIES

MAIN WoRKsHOp MECHANICAL

———
ELECTRICAL VORKSHOP GLASS By0iERs *SHop

MISCEUANEOYS

Tauber, Algis. (I'nmmn)

Apitzsch, Ernast R, Buschheyltey, Ludwig Becker, Herbant % Vi
Beyer, Helmut Dewteh, August . -Ballinger, (fw)(Foreman) Boeutel, Hans ?::h‘:e'i F('I‘r‘us Hied
!I:egnc:, August llgl,ly. Theodor Baver, Roman Eichhosn, Kart Muzller'Alhed
Getri, Herman Diltwald, tap, X Danielewsyj, Hechert Gaedicke, Heiny Rauch b!(a
Merr, Pel_u { Greulich iy 0ss, Hestiar) Griep, Waller Siegrm'z, Vierner
Kluth, Erich i 'Mazmbauh, Rudalf Fliegnar, Kyt Kaiblinger, Kai)
;onl:y;dl'(a;; " ; 'A‘u:;m, (lm;l) ' Gail Seifert, Alfreg Klein, Sisptriad .
omstedt, Watte; { offmann, Walter Crawler, Kar) f i
Sills, Nar) Hejnz } Keufen, Gottiieg Handke, Otto l"(:xﬂl:n‘c,kﬁu’ll: "
Webar, Bernharg § Kirnbaver, £rany Hemback, Kaf - Richler, Hans Astyr
Wintes, Heinz ) Lampativs, Hans Hensinger, kan Schridt, Yamar
2 ! Uangsdor, Gergy Hoels {fg) Schroke, Woligang £,
Orl:llz Ferdinang Hoels, Haps Stheoeder, Erich
ssfmﬂf it;ﬁsu z(qehfer, gnus{t . Weber, Bernharq
- 7, Allre einung, y

Lemke, Heiny

Schiicting, Clemens
af, Artur
Sthumacher, ¢a -

Wegner, Artur
Wenz, Frip
Wolf, Herbert
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Sinop durirg the perio

When the Gormans that haq be
WOrK on the development of the jo
0 worx op M2ny mipop Projects,

hig energy aceeleraters,

In 1957 orders wepe Blven for ghe desi
voltaze -installation ¢apable of roducing- 109 kil
“es:neq for Continuong Operation,
order Fop the development. ol the »

gning ang constructing of g high«

Qvolts .ang log millianparag and
This order was given at the same time as the
(o]

De:nikhanov, conducteq Rany experime i
version of the proton gy Was delivereq o Kurchatoy in Moscow in the Summer of
1953, This model had the 1lows ¥ i ings: :

2. Emissigp ‘aperture 1 mm?

be Total Positive current 100. millia.mperea
€« Proton incremgnt, 0 percent

de  Cathode lire ours

8, Efficiency factor

It wag later determined that the Proton ine

rement wag only 25 Percent and that
there were actually very few Protons Present, .

With these develqpments, the requirement, for 5 long-life gas discharge
cathade becapg apparent;, Froehlich was given the.assigmnent of developing 8uch g

20urce. The final version wgs Presenteq in the sumpep of 1952 ang had the fol]_.ow-
ing characteristics: ’

a, Evaporation rate

be "Panningn discharge
Ty Main discharge

d. Source life

107 mass prams DPer hour
1.3 anps, 20 volis

+C amps, 120 volis,
250 hours

is same E2heral nature ymon which the Germang worked at
d from 1959 4 1955 wore; )

2. Continuousyy, ‘Operatad fep Source .
b. Collector Systen for the continuously operated jon source

—

“ ' 39
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l (1}4 3as pressure 6-7 x 1073 Torr
i {2) e voltage ) 750 volis .
, (3 ave currant . 33 zmperes .
{it} " Magretic field strength 1600 cersteds ° : .
- (5) >uise froquency 25 T
- {6) Pulse duration - 100 microseconds . g
: (?) aas consumption .10 ce per hour ) ) o
‘3 (8) Power input . 1 Kilowatt i
, " The value of this worx toward the entire Soviet nuclear. energy program is not ’ :
. { ¥nowa but in all probability it relieved ths Soviet scientists of the necessity '
5 of conducting many long and labor;ous research tasks. .
i X
, ]
: j
i
:
| . C
i
ST I _ - )
_S'E‘S‘H—E_z‘__
. . 1
A 1
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Aoshandadse - o Demitriyev, Payel Petrovich

Electrical Engineer - . . Theord‘n cal Physicist
Abshelava - - R . Dubrov

Madical Doctor- s ’ ’ * Engineep
Abzyanidae ) : - Fedorenio

Electrigal Engineur v . Administration
Agress > . . Garlzontov, Boris

- ‘Aat‘xem;\tlcian e ) RN Admin, jin charge of Spucial vaterials

Alilhanoy ) Forodnichanko. - . . ‘ . L

Physicist Nuclaar Physicist ’ ' .
Andreyeshchey : Grigoryan . L

Nuclear Physicist B ’ Physicist
fndreyav, Pavel P = - .‘_Gusev

hysicist T o *Physieist
Andreyeva, Anna Fedorovna " Guseva . .

Unknown. Wife of Andreyev : i Wife of Gusav, scientist
Bo«'erev, Sr. 1t. . Gutkin .

RSN veeurity Officer - Theoretical ; ‘Iathematician )
Burcb.ymhnl:., A, o Isayev, Ivan ) Mikhaylovieh .

Phyeiciss Physicist - Administratey (D:.rector)
Chaprov, Ivah Mlkhaylovmh . . L(mcabadze

Mathnmatlclan - Chemist
Chikuaseli o " apanadze

Physicist ) . © ’ Administration
Chuiain . Kaproy - T

Enzinser B T . Physicist -
Demi #hzniov, Rotch Aramovich - . .. " Katkin .

Electrsrie Physicist « .- o &lectrical E{;gineer-
Demirkkanoy IEE IS Tt T Katov L

Plasms Physzclst s Experimental Physicist"

-
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Kiehigin Hitrenin, Boris Petroviey ;
j Engineep Physicisy {So1ig State) |
. ': Kirvalidze . Oganisyap ’ J
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; Kochlavashviys ) gen. (wpy Orlov l’
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; . !
{. Xochney ’ . Oziashvili, Yelena, D, ’
C Nuclear Physieist . ; Scientist, Unknown
: Konogray - . Petrov® | . ' i
T Administrativa Secrqtary Mect;anic :
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Physicist . . Designer ) :
. Krasnoy - ' Prakudin
High Frequency Enginegr Chemist :
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Ad:ninistrative Directey - Attniniatratim Chief I
Lazarey . . Repin -
Electrieal Enginegp Physicigt
Levcheynko, Aleksandy Resigyan ' : i
- Chief of Personnel R Physieist . :
Loliy, oy
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