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HISTORY. 1920th - 1940

Theoretical investigations: high level
Gamov (1928)
lvanenko (1932)
Tamm (1934)

Experiments: 1920-s - very hard situation
(there was nothing (accelerators.
natural sources of radioactivity...))



Radium Institute. Creation

Radium Institute was founded in 1922 by initiative of academician V.l. Vernadsky
and under his leadership by the means of integration of all radiological enterprises
available by that time in Petrograd:

Radium Laboratory under the Academy of Sciences,

Radium Division of the State Roentgenological and Radiological Institute,

and Radiochemical Laboratory.

The State Radium Institute became a center where the russian nuclear science

and engineering were born and being developed



Radium Institute. Creation
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The founder and First Director of the Radium Institute (1922-1939)
Founder of many radiological facilities in the country.

The great scientist and lexicographer, a geologist, chemist,

one of the founders of radiogeology and biogeochemistry.
Appreciated the practical significance of radioactivity,

and put a lot of effort to the theoretical and practical use of this phenomenon.

Vernadsky Vladimir I. 1863-1945
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Khlopin Vitaly G. 1890-1950

Director of the Radium Institute (1939 — 1950).

The first Head of Department of Radiochemistry.

Largest Russian chemist, creator of the national radiochemistry and
radiochemical techniques.

Together with Vernadsky founded the Radium Institute.

Creator of the national Ra and He industry. Received the first Soviet
radium.

Established the law of distribution of microcomponents between
the solid and liquid phases.

Provided the scientific management in the development of chemical
and technological part of the Soviet atomic project.

Founded a school of domestic radiochemistry.



KHLOPIN RADIUM INSTITUTE
HISTORY

Comprehensive approach to the problem of radioactivity was characteristic for the founders of the
Institute and predetermined also comprehensive structure of the Institute, based on combination of
physical, chemical, and radiogeochemical investigations.

Native radiochemistry as a science arose within the walls of the Institute.

In 20-30-s V.G. Khlopin and his progeny ascertained general behavior of co-precipitation, sorption, and
liquid radioelement extraction processes, which were later taken as a base for commercial
radiochemical technologies.

Creation of native radium industry and the State radium Fund (middle 20-s) were the main practical
results of Institute's working already in early years of its activity

Fundamental researches were carried out by I.E. Starik and his teammates in radiocolloids
and adsorption of radionuclide microquantities.
These works formed a basis for further studies on contaminations and decontamination.

Radium Institute was a place, where the native physics of atomic nuclei was started.

Just here in the end of 20-s the theory of alpha decay was created by G.A. Gamov.

In 1937 L.V. Mysovskiy and I.V. Kurchatov put into operation the first in Europe cyclotron.
In 1940 K.A. Petrzhak and G.N. Flerov discovered a phenomenon of spontaneous fission.
The base of native neutron physics, fission physics, and non-destructive gamma test

were also formed at the Institute.



Certificates for products from Ra
manufactured in the Radium Institute
signed by H. Geiger (left) and Marie Curie (right)
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Physical experiments
In the Radium Institute
1920-30-s



\‘ S Myssowsky Lev V. 1888-1939
| V-3

The first Head of Department of physics of the Radium Institute.

Research in nuclear physics and on cosmic rays.

Initiated work on construction of the first in Europe cyclotron.
Proposed the method of thick photographic emulsions,

the method of y - ray defectoscopy.

Discovered the nuclear isomers.

Created the setup for the separation of Rn from Ra.



Lev Myssowsky (Mysovskiy) Lev Vladimirovich

Head of the Department of Physics. Born in February 18, 1888 in Saratov. In 1914 he
graduated from St. Petersburg University and was left at the University. From 1918 to
1922 he worked in the X-ray and Radiological Institute; from 1922 to 1939 - Head of the
Department of Physics of the Radium Institute. Under his leadership in RIAN created the
first in the USSR the setup for Rn production; in 1932-1937 under his leadership i the
Institute created the first in the USSR and Europe cyclotronin March-June 1937, the first
beam of accelerated protons E = 3.2 MeV has been received. In December 1932
scientific consultant of the group on nuclear physics (deputy. Head of Group —
Kurchatov). In 1934 he demonstrated the presence of neutrons in cosmic rays. He
developed the techniques for measuring of various types of radiation (widely used in
the organization of individual production of the nuclear industry); In 1922, one of the
first he put forward the idea of Bllcreating a particle accelerator; in 1925, he proposed a
method for the detection of charged particles by means of thick photographic
emulsions; in 1926 the created method of gamma-radiography; In 1935, together with
IV Kurchatov e.a. the nuclear isomers have been discovered, together with IV Kurchatov
came to the conclusion that the probability of fast neutrons capture is very small.



Humorous pictures, dedicated to the first All- @
Union conference on radioactivity in the

Radium Institute in 1932

- VISSER— "

[KOH( VAbTAumq}
M&" S
ke o




The first in Europe cyclotron @
of Radium Institute

Operated in 1937 - 1976

|. Kurchatov and M.Mesheryakov The cyclotron Vacuum pumps and
near the cyclotron (~ 1936) coils cooling system
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Discovery of the spontaneous fission



K.A. Petrzhak and G.N. Flerov in 1940 @




Biography of K.A. Petrzhak

K.A.Petrzhak was born on 4 September 1907 in Lukow (Poland, Russian Empire).

In 1914, his family, running away from German troops, went to Russia by train. The
train crash killed the entire family, except for KA and his older brother. And for the
next 6 years junior Petrzhak was a homeless boy. He was good at drawing, so he
earned by painting portraits in trains. And one day his drawing was liked a head
person, and he recommended him (by a note) to a porcelain factory. So, he started
working as a painter at a porcelain factory in Malaya Vishera (Russia).

In 1928 he went to Saint-Petersburg to study at “rabfac” of Leningrad State
University.

In 1931 he started studying in radiology group there.
In November 1936 K. Petrzhak completed his diploma work under supervision of I.
Kurchatov and graduated from University.

In 1934 he started working at Radium Institute. Here he worked till the last days of
his life. |. Kurchatov was the head of laboratory where he started working. There
Konstantin Petrzhak wrote Ph.D. thesis "study of thorium and samarium
radioactivity". Profs V.G. Khlopin and |. Kurchatov were his scientific supervisors.



K.A.Petrzhak: from 1940th

In 1940 - discovery of the spontaneous fission.
In 1941-1942 served in Red Army.

In March 1942 was ordered to leave the army and started to
work in Soviet atomic project.

In 1947 founded a laboratory of neutron physics and
nuclear fission in Radium Institute.

Awards:
1946 - Stalin prize (2nd degree; jointly with
G. Flyorov for discovery of spontaneous fission)

1950 - Council of Ministers Prize (for work on
fulfillment of governmental tasks)

1953 - USSR State Prize (for work on soviet
atomic project)

1953 - Order of the Red Banner of Labour (for
work on soviet atomic project



Experiments in Leningrad

K. Petrzhak and G. Flerov in the
laboratory of Radium Institute

The multilayer fission chamber that
was used for the experiments on
spontaneous fission
Was donated by K. Petrzhak to the
memorial museum of |.V. Kurchatov
(Moscow)
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First known Report of K. Petrzhak on SF (1939) |
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YCHEXH PHIHAECKHX HAYK

1941 T. XXV, abirt. 2

CMNOHTAHHOE JIENEHHE YPAHAY)
K. A Hempxcax a F. H. Pacpos, Jenunzpad

1. BBEAEHUE

H. Bop i Miwep | ykasam wa BOIMOWHOCTS CHONTINNOTO ACTEHIT

ypana € nepoaon noaypaciaz nopaaka 10% qer, Pacuer Gua npme-

Beaen A OCHORROTO W30TONG U 10 (pOpMYI2 NPOHMKHDBEHNA 4acTi-

Wi csmoss noTesssansl Gapep. [llnpina Gapuepa Ouaa bsata pamiof

PALHYCY OCKOAKA, IO ABAMETCH AOMYLLEHKOM, 34KOWHOSTE  KOTOPURQ
MOWET GHTh MPOREPEHa TOABKS I ONTE.

npoe o

neacsma ypana
Taano Waynanck JINBOH b, KOTODHI HCXOMLT H3 MPRLIOACHEINH, HTO
B TpOUECCE CHOMTIMMOTD PACHATA MONKUH BHISTATh HEATPOM, KK
B Cayuae aeaeni ypawd non aehcTenes weRTponos. Hedtipomw, nory-
SAOUMECH B IPOUECCE CTIONTANHOND  Redenrs atep ypana, JIioo mu-
Taac O0RAPYKHTE 1pH Mowouut HF, CeTWEKA, MYBCTAYRMLETD MeAdE-
vhie weliTporsi, Ha OCHOWAMIN OTPHIATEARMORO. PR3YISTATS OMMTE MOK-
HO GMAD YCTIHOBTS MIKHION FPERMIY MR NEPHOL T3y PACHALA Ypata
(T 10 e,
2 METOIHKA PAROTH

B ONHCasMIX MIGS ONMTEX A WCIOARIORATH METOL, WIEPELE NDE-
oA bpiuie 3 119 perNCTpIN npOLCCCOn Neseaw Aaep. oo
JAUKOKAR KANEDA G AACTHHAWH, TOKDWTMNH CTOEN OKHCH Ypara, coc-
HMATETCR C JMHEHIM  YCHINTETEM, HACTPOCHIWN Tk 00RAZOM, 4TO
GNACTHUN, BWICTIOUE WS YPaNd, Be PErRCTPHPYIDICA CHCTEMOR; -
HYIECL e OT OCKOAKOB, HGMHOTO IPEBLUMIGUUIE 10 HEANTHAE HNITY AbeH
7 DMACTHL, OFPAIT WHXCANON THRETDOI 1 CUNTINTCE MEKARHIECKIN
peae. Tomuwia palouero caod OKACH YPana W mAONATb MAACTHH Ofua-
O YIOTPEGARBUIKGE MONHIALHONILX KINEP (2 (IASTHME © THANETPOM,
pait 30 A} AIMIAK BODNGIKHOCTH YOTANOBATE MPIMCDHO TIKOR e
MigH PEAST AN NEPHOLE NOAYPACHLIA SIONTARHOTO ASACHIR, KK
W oomuTax W60, Uro0d DOBMSKTE UYRCTBHTETMOCTE STOFD MOTOTa,
HEOGXOIM GAD YRENUTL Paloy0 NOREPXHOCTE OKNCH Ypana. Lk
STOFD OWAd CICUNAARAD CHONCTPYMPODANE HOHHIAUHOHHAA KAMEPa, & Du-
22 WHOTOCAGHHOTD IAOCKORO KRRAEHCATOPA € ofuLEH NADILA 15 N1z

1) Jlownsa wa Cosetuaman_mn sTousvuy atpy 140 &, T, B STOM BMITy=
oo top L Coyamonano & ITH, 10, 1015, 1040
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