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Visible radiatioa of pute liquids under the action of
vapid electrons. 1. E. Tamm, 1. M. Frunk and P. A,
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short-range attraction between neutrons and  clectrons
must be assumed to explain the isutope shift of spectral
lines. The magnitude of this interaction is detd. from
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"The Nature of Nuclear Forces (L. D. Landau, co-author).
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MAGNETIC FigLp. 1. Tamm, (Jowrn. 1)
Piva. ol USSR}, NS, ~R, 1944 - 33,

in Voglish, wumnz onty : in full in Now.

v 4. Hull. de rAc, des Ser. de FURSS, Snie

Physigue, $044-
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© enplain the mechanism of AppréTance lonowphete
currents which caue the daity varations of the
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Eallitwlity ol two of the thontics {Gann's and Chap-
gan's) which was Ay mentioned by Covaling is
wed in the el form.  However, op 1n the
resend the Chapman theory of gravitationa! drift
@i mot take inty acconnt the fact that the dhntribu-
tion of the jons i the loaiophere is an erquilibrium

one. Wy taking into sccount s circumatance B

modification of the Chapman theoty in ggentedd.
Prehiminary calculations indicate that this theoty
may yirkl the magnitude as well as the {
the bommsphere cugyents.”
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1253. Problems of the Meson and the Contemporary Status of Knowledge Regarding Cossic
Rays, by 1. E. Toms, Uspekhs Fraicheskskh Nauk g1, No, 2. April 1847,
17 p. (In Russian}.

These ate intermediate particles shich are heavier than electrons but mot as heavy as
protons; they are also known as mesotrons. Gives a genera} descriptios of meotrams.
Also gives g basic intraduction to cossic rays and the degree to which they have been
studied.and understood. This article is weant to be an introaduction to a book

entitled "The Meson,” published by the State Technical Piess, and was sritten by the

sesbers of the Theoretical Departmnt of Fian,
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B © U TTUSSR; b, 449 (1945)] about . the instability of the™ ot Coe
: : system because of the pole at = 0, The poteatial .
_i obtaincd from second-grder: perturbation theory ds 7 - .
- i cunsidered. . In wnother section,-the work of Levy.
- [Abstrl B0 (1952)) converning pscudoscalar mesons -
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redaktor izdatelistva; SMIRNOVA, A.V., tekhnicheskiy redaktor

[Selected works] Sobranie izbrannykh srudov. Moskva, 1zd=vo Akadenii
nauk SSSR, Vol.l. [llectrod,ynlqic.; geaeral theory of electricity]
Blectrodinamika; obshchaia teoriia elsktrichestva. 1956. 370 P.
(MLRA 9:11)
1. Chlen korrespondent AN SSSR (for Prenkel')
(Blectrodynamics)

APPROVED FOR RELEASE: 07/13/2001 CIA-RDP86-00513R001754820001-3"



"APPROVED FOR RELEASE: 07/13/2001 CIA-RDP86 00513R001754820001 3

tare VRGTae

—‘m_:-—a'uf adnzln 4 . L
( fmm \ Ye LR
o ‘ R ~ . Method of trnm:ated ﬁerequanons and itg application to . 3
the scattering of mesons by nucleons. V. P. Silin, 1. E. - ——

Yua. Faluberg, Sowie! Phys., JET/T’ P

L - Lo » . QQ& Tamm, and V.
. . ) Z—I:’? lfdoﬁ)(l.ngl tmnsl.;tmu) —See C.4. 49, 15512:,
: : : B.M_Bo

(para S,

b
i
5
¢
t
i
i
1.
I
53 FEE AN ATy & 9T AP E2een s X

APPROVED FOR RELEASE: 07/13/2001 CIA-RDP86-00513R001754820001-3"



- - R001754820001-3
"APPROVED FOR RELEASE: 07/13/2001  CIA RDP?,G__PgE:;memm

amm T, Ye.

. 'USSR/Theoretical Physics - General Problems B-1

Abst Journal ! Referat Zhur - rizika, Mo 12, 1988, 33702
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Institution ; Nome
Title ;  Albert Einstein and Modern Physics -

" Original ‘ :
Periodical 8 Uspekhi Piz. Nauk, 1936, 389, No 1, 5-10

3

Abstract ; Opening address at the meeting of the Einstein session of the
N Division of Phylicouthouttcnl S8ciences on 30 November 1955,
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AUTHGR
TITLE
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ABSTRACT

Card 1/{

TAMM, I.ég' PA - 2087
n fucture of Nucleons (0 strukture nuklonov).

Zhurnal Eksperimental'noi i Teoret. Fizild, 1957, Vol 32, Nr 1

pp 178-180 (U.5.5.R.)

Received 3/1957 Reviewed L/1957

By comparing the results of the measurements of the scattering of fast
electrons by protons with those of the interaction of electrons with neu-
trons, some physicists have formed the opinion that the total of these
data is incompatible with the charge independence of the interaction
between pions and nucleons and also with the basis of quantum-eleciro-
dynamics. The present work furnishes proofs against the correctness of
such conclusions. ‘

The most direct argument in favor of the conclusions mentioned is raised
by D.ENNI, M.LEVI, and D,RAVENHALL: In the case of superposition of charge
densities in the proton and in the neutron, their meson charges cancel
each other and the charge density of the so-called 'mucleon heart! is
obtained, i.e. the charge density which is only due to the distribution

of the nmucleons and the nucleon pairs ¢, = Qp(r) +0n(r). In consideration
of other experimental arguments ENNI et al, drew the conclusion that the
mean quadratic radius of the charge of the heart piece is practically
equal to rp. rc~rp~0,77-10-2 em~3,7 h/Mc. However, it is just this
result that is paradoxical. For, if only & smaller energy than‘uca is
studied, the recoil on the occasion of the radiation of a meson through
a'"mollow" nucleon can be neglected. These and other conclusions are contra-
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PA - 2087
On the Structure of Nucleons.

dictory to the statements made by ENNI et al. According to TAMU the theory
mentioned here (though only indirectly) is based on the condition of weak
interaction between mesons and nucleons. Because, however, this interaction
is actually strong, each meson must be dissociated in a nucleon - anti-
nucleon pair during a considerable length of time. Therefore, - the distribu-
tion of these pairs (which, according to the definitiop, belong to the
parts of a nucleon heart) must be approximately equal to the distribution
r~hjuc of the mesons. ‘ ‘

It is highly probable that the anti-nucleons produced on the periphery of
the physical nucleon and the nucleon in the center of the physical nucleon
will annihilate each other reciprocally, after which they will newly creat-
ed, etc. Therefore, the charges of all nuicleons and anti-nucleons (i.e.

the charge of the heart piece) are distributed more or less symmetrically
over the whole volume of the meson cloud. These ideas are entirely in
keeping with the fact that no experiments whatever point in the direction
of any concentration of the proton chirge near the center of protons. A
further contradiction in connection with the structure of the nucleon is
pointed out. A precise theory of nucleons must also take the properties

of the cloud of the virtual K-mesons (which surround the nucleons) into

account.
cara 2/% ) Jeak Dot (O Lot Lo
=
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' AUTHOR : . Tm, Io!e; PA - 3255
TITLE Notes on the Article by JANOSSY L.(YANOSHY) "Further Delibera-
! tions on the Physical Interpretation of the LORENTZ Transfor-
B mation.

(0 statlys L.Yanoshy "Dal® neyshiye soobrazhoniya o fizicheskoy
interpretatsii preobrassvaniy Lorentsa’- Russian)

PERIODICAL Uspekhi Fiz. Nauk, 1957, Vol 62, Nr 1, pp 183-185, (U.S5.S.R.)
Received 7/1957 Reviewed 8/1957

ABSTRACT The main ideas of the paper by YANOSHY (U 62, 149,1957) are
sharply criticized. It is pointed out that the life of m-me-
sons does not depend on the manner in which a certain veloci-
ty is imparted to them (by slowing down in the atmosphere or
in a particle accelerator on the occasion of their creation),
and that therefore the difference in life is not due to ac-
celeration. 41so the fact of the rotation of the arms of the
Michelson interferometer (according to Yanoshi of essential im-
portance as accelerated motion) is only an experimental trick
which, in principle, could be avoided. Einstein's theory makes
it possible to made definite statements also if the processes
which take place are not quantitatively known or recognizable
and in this respect it is analogous to the energy conservation
law. The fact that the theory of relativity is based upon con-
ditions which cannot be "proved" is common also to all other

Card 1/2 physical theories. By new discoveries this theory, which has
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' Notes on the Article by JANOSSY L.(YANOSHY) "Further Delibera-

tions on the Physical Interpretation of the LORENTZ Transfor-
mation,

been so often and so well approved, will not be proved wrong,
but mererly the limits of its applicability will be made clear

such as has already been the case with the theory of relativity
itself with respect to Newton's mechanics,

ASSOCIATION
PRESENTED BY
SUBKITTED

AVAILABLE Library of Congress.
Card 2/2
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TITLE: In Memoriam G.S. Landsberg (Pamyati C.S. Landsberga)

PERIODICAL: Uspekhi Fiz. Nauk, 1957, Vol. 63, Nr 2, pp. 287 - 288 (USSR)

ABSTRACT: The author recalls above all the discovery of the cembination
scattering of light by Landsberg and Handel'shtam. Acccrding
to Pamm this is probably the grentest physieal discovery of
Soviet Physics during its existence. Landsberg, however, was
very active in other branches of physics: Physical optics (he
discovered the selective scattering of light, and was the first
to separate the true molecular scattering of light in ® 1ids)
and molecular physics. The great army of the spectrosocpy scient-
ists working in research institutes and plant laboratories con-
sidered Landsbergz to be their teacher, inspirator and leader.
He was the initiator and a pioneer of the far reaching penetra-
tion of spectroscopic methods into Soviet industry. He put aside
an investigation he had once begun only when it had lead to well
founded and reliable conclusiona. Above all his preference for
basic thought must be emphasized.
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21(7)- - . PHASE I BOOK EXPLOITATION Sov/1241
» Akademiya nauk SSSR: Institut atomnoy energii

" Flzika plazmy i problema upravlyayemykh termoyadernykh reaktsiy, t.I.
. (Plasma Physilcs and the Problem of Controlled Thermonuclear
Reactlons, v. 1) [Moscow]l Izd-vo AN SSSR, 1958. 300 p.
3,000 copies printed.

'Resp. Ed.: Leontovich, M.A., Academician.

PURPOSE: This collection contains previously. unpublished work of members
of the Institut atomnoy energil (Institute of Atomic Energy) of
the Academy of Scilences of the USSR. It is Intended for sclentists
interested in this fileld.

COVERAGE: This book 18 the first of four volumes of a collection of
articles on theoretical and experimental investigations of problems
of controlled thermonuclear reactions and asgonlated questions of
plasma physics. The research reported on was conducted during 1951-
13568 at the Institute of Atomic Energy. Only papers not previously

Card 1
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Plasma Physics and the Problems (Cort.) S0v/1241

published are ircluded in the collection. The articles are
arranged 1n baslcally chronological order.

"TABLE OF CONTENTS:

Tamm, I. Ye. Theory of the Magnetic Thermonuclesgr Reactor

art 1) 3
Sakharov, A,D, Theory of the Magnetlc Thermonuclearp Reactor
(Part II) 20

Tamm, I. Ye. Theory of Magnetic Thermonuclear Reactor (Part III) 31

Andrianov, A.M., 0.A. Bazllevskaya, S. Yu. Luk'yanov, S.M.
Osovets, Ya. F. Petrov, I.M. Podgornyy, and N.A. Yavlinskiy.
Investigation of the Heating of Hydrcgen Plasma in Small
Toroldal Systems (1951) 42

Card 2/ 6
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Plasma Physics and the Problems {(Coni.) SoV/1241

" Budker, G.I. Questlons Cornected With the Orift of Partlcles in
a Toroidal Magnetic Thermonuclear Reactor 66
Davydov, B.I. Effect of Oscillations on the Electrical and
Thermal Conductivity of Plasma 77
Davydov, B.I. Ignition of an Electrodeless Discharge 89

Andrianov, A.M., and S.M. Osovets. Theory and Experiments
Concerning Ignition of an Electrodeless Discharge 1n a

Magnetic Fleld 95
Leontovich, M.A. Forces Acting on & Rectllinear Current Which

Iz Inside a Conductive Cylindrical Tube 11¢
Braginskiy, S.I. Contraction of Plasma Under the Action of its

Own Magnetic Fileld 115
Card 3/6
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' Budker, G.I. The Betatron Method of Heating Plasma to High
Temperatbures 122

Kogan, V.I. Speed of Equallzaticn 2f the Temperaturss of Charged
Particles in Plasma 130

Zubarev, D.N., and V.N. Klimov. Toward a Theory of a Temperature
Jurp in the Plasma Boimdary in a Magnetlc Fisld 138

Galitskiy, V.M., and A.B. Migdal. Dielectric Constant of High-
Temperature Magnetized Plaswa and Evaluation of Radlant

Heat Conductivity 161
Kogan, V.I., and A.B. Migdal. Bramastrahlung Spectrum of

Dependence on the Elechtron Temperature of the Plasma 172
Braginskly, S.I. Ficws_of Particles and Heat Acrcss a Strong

Magnetic Field in a Completely Ioized Two-temperatvra

Plasma : 178
Card 4/6
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Plasma Physiecs and the Problems (Cont.,) Sov/1241

" Braginskiy, S.Il., and G.I. Budker. Physical Phenomena in the
Process of Ignition of a Discharge 1in the Case of Incomplete

Tonization ‘ 186
Leontovich, M.A., and V.D. Shafranov. Stabllity of a Flexible

Conductor in a Longltudinal Magnetic Field 207
Budker, G.I.. Disruptlve Discharge in a Gas 1n the Presence of a

Strong External Magnetilc Field,Variable With Time 214
Leontovich, M.A. Magnetic Field of a Linear Current Surrounded

by an Ideally Conducting Cylinder With a Gap 222
Braginskiy, S.I. Investigation of the Axial Region of a Plasma
o Filament 229
Komel'kov, V.S., and Vv.I. Sinitsyn. Plezoelectrlc Method for

Irveatigating a Strong Gas Discharge 234
card 5/6
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Plasma.Physics and the Problems (Cont.) S0V/1241
" Budker, G.I. Thermonuclear Reactions in a Potential Hole of
- a Negatlve Charge
Zubarev, D.N., and V.N. Klimov. Stationary Reglmes of a
Magnetic Thermonuclear Reactor
Trubnikov, B.A. Instability of a Plasma Cylinder
AVATLABLE: Library of Congress (QC794.A38)
IS/ksv
3-6-59
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TAMM, I. Ye., and B SMORGDINSKIY, Ya. I.  (editors)
D
" *The Works of Ya. I. Frenkel' on Atomic Nuclei,”

in Collection of Selscted Works of Ya. I. Frenkel', Vol. 2, Scientific Articles.
Moscow, Izd-vo AN SSSR, 1958, 600pp.
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" AUTHOR Tamuy Lo Yao
TITIE:  Unified Fiold Theory of Elementary Particles

PERIODICAL: - K'o Hslieh Ttung Pao (KEXUE TONGBAO), 1958, Nr 20, pp 627-629
ABSTRA thor's speech vhich he gave at Acdemia Sinica of _
A_ESTMCT: ?lgsc?\ix;hinaxpr:{ 1915)8. It was recorded by Ho Tsu-hsiu ( L7

). The author discusses the goneral ideas of Heisenberg's
1ed field theory of elementary part.icles.

il
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o kton f1z.-nat. nauk,red.; KONTOROVA, T.A., kand, f1z.-met
! nauk: red, izd-va,; SMIBNOVA, A.V., tekhn. ted.
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kh trudeov, Moskva, Izd-vo
[Selected works] Sobranle izbramny v oy e reatti. 1958
.ékad. nauk SSSR. Vol. 2. [Scientific artic 3 e
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T, I. Ye.

vpadiation of Perticles with Speeds Greeter than that of Light."
The Times Sclence Review, Querterly, No. 30, Winter 1958.

(8bstance of evening lecture given during the ond UN Conf. on Peaceful Uses of
Atomic Energy. The Nobel Prize for Physics has since been awarded to Academiclan
Temm, P. A. Cherenkov and I1 M. Frenk for their perb in the researches here described.)
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PERIODICAL:

ABSTRACT:
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Kobzarev, I. Yu.w— 56-34-4-17/60

The Decay Processes of the Strange Particles in the Theory by
Feynman and Gell-Mann (Respady strannykh chastits v teorii
Faynmana i Gell-Manna )

Zhurnal eksperimentall’noy i teoreticheskoy fiziki, 1958,
Vol. 34, Nr 4, pp. 899 - 901 (USSR)

This work gives an explanation of the equal probability of the
Ke} - and Ku3— decays in the case of absent Kez-decay and of

the high asymmetry in the decays of the polarized hyperons on
the assumption of the universal A-V-interaction by Gell-Mann and

Feynman. One of the most interesting features in the lepton decays

of the K-mesons is the ¢+———— absence of the decay Kkt —ret +y
in the case of the presence of the decay ol ——7p+ +y on which

occasion the deceys S u+ +V+ no, Kkt — et +V+ 2° have
approximately the same decay probabilities. These feztures very
easily can be explained by the following assumption: 411 these
decays take place because of the universal four-fermion inter-
action which was suggested by Gell~-Mann and Peynman (Ref 1) and

CIA-RDP86-00513R001754820001-3"
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The Decay Processes of the Strange particles in the 56-34—4-17/60
Tneory by Feynman and Gell-lann

by Sudarshan and Marshak (Ref 2). If such an interaction is

present the decays Kt ot +y KF 2 et 4+ must be caused by

the transformation of a K-meson into a pair baryon—antibaryon

with subseguent transformation into ey, uv. & graph is given

for such & processs The corresponding probability is proportional

to 1 + (vu e/c)cos%’v where U mesns the angle between the direc-
9

tion of the momenta of the myon and of the neutrino. The pro=
pablilities of the decays K-35 e+ ¥y K—y p +Vv show 2 ratio

of 0,25.,10”'4° The situation changes completely if a pion is
emitted from the baryon-1lo0P. Then the authors derive the followi
relationships for the probabilities:

‘ 2 -4 K=e+V £ 1
(k—re +y )/ (K—->p+\’)ﬁ(me/mu)"’°725°1° KSp+y + 7

Yy -
ey 3007

T p +
xoesY 1 e Kot 07
) N 10
card 2/3 S T4y e K=p+V ~
s T e ettt s | £ ST rA n
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The Decay Processes of the Strange Particles in the 56-34-4-17/60
~Theory by Feynman and Gell-lann

According to the examined scheme the ratio of the protabilities
of the decays /A 9 p + %, A= n + n° is determined mainly by the
relative probability of the production of a charged and of a
neutral pion by a baryon. This retio is equal to about 2, which
approaches the experimental value of this ratio. There are 3
figures and 8 references, 0 of which are Soviet.

ASSOCIATION: Fizicheskiy institut im.P.N.Lebedeva Akedemii nauk SSSR (Institute
of Physics im. P.N. Lebedev,4S USSR)

SUBMITTED: January 16, 1958

1. Mesons--Decay
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. AUTHORS: Vonsovskiy, S. V., Leontovich, M. A., SOV/53-65-4-12/13

Tamm, I. Ye.

TITLE: Semen Petrovich Shubin (On the Occasion of the Fiftieth Anni-
versary of His Birth and of the Twentieth Anniversary of
His Death )(Semen Petrovich Shubin{K pyatidesyatiletiyu so
dnya rozhdeniya i dvadtsatiletiyu so dnya smerti))

PERIODICAL: Uspekhi fizicheskikh nauk, 1958, Vol 65, Nr 4,
pp. 733 - 737 (USSR)

ABSTRACT: As introduction a short curriculum vitae of the scientist,
who was born on July 31, 1908 in Liepaja(Latvia), is given.
Subsequently his work is discussed in detail.
a)Publications on the classical theory of oscillation:"Some
Problems in the Perturbation Theory of Linear Oscillation
Systems" was the title of his first publication (Ref 1); a
theoretical investigation of the oscillations of thin dia-
phragms fastened at a finite number of points followed one
year later. b) Publications on the theory of solids: "On the
Theory of the Photoeffect in Metals", "On the Transmission
Band in Silver", "Concerning the Theory of Liquid Hetals",

Card 1/2 "On the Possible Anomalies of Resistance at Low Temperatures”,
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Semen Petrovich Shubin (On the Occasion of the Fiftisth 80Y/53-65-4-12/13
Anniversary of His Birth and of the Twentieth Anniversary of His Death)

"Cn the Theory of Exchange Interaction", "Problems of the
Quasiclassical Treatment of Ferromagnetism" and others.

c) Publications on physical statistics: A summary of statistical
formulae is mentioned. d)Publications on quantum electro-
dynamics and theory of the quantized fields: "Classical Analog
to the Dirac Theory of Emission”, "On the New Dirac Theory

of the Electromagnetic Field" and others. Finally a list

of scientific papers published by Shubin is given (18 papers,
written partly in Germen, English, and French). There are 1
figure and 26 references, 21 of which are Soviet.
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31(0) 50v/29-59-1-3/26
AUTHORS: Nesmeyanov, 4. N., Academician, Tamm, 1. fe., scademician,
e

Nobel Prize ¥inner

TITLE: Acadenicians on the Future of Thermonuclear Energy (Akademiki
o budushchem ternoyadernoy energii)

PERIODICAL:  Tekhnika nolodezhi, 1959, Hr 1, BP 4 - 4 (USSR)

ABSTRACT: Academician A. . Hesmeyanov: Soviet gecientists advance
successfully on the way towards domination of the thermo-
nuclear synthesis and the utilization of thermonuclear energy.

These are problems the solution of which will provide man-
kind with a source of energy to an unlimited extent and for
all timei to come.
Academician I. Ye. Tammy Novel Prize winner: Methods rendering
possible the domination of thermonuclear energy are already
clarified in principle. But for the time veing it cannot be
estimated how much time, work and invention will be necessary
to overcome serious difficulties on the way towards practical
wtilization of these principles. 1 have no doubt that in the
: long pun the thermonuclear reaction will be the basis for
Cax=d 1/2 ‘ power economy. The sources of thermonuclear fuels ig virtually
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A\ fcademicians on the Future of Thermonuclear Energy 50V/29-59-1-3/26

inexhaustible in sea water, for instance, unlike uranium,
thorium, and the like. Tneir wide distribution excludes any
struggle among nations for their deposits. The very serious
problems actually arising in connection with the harmful effect
of radioactive waste in modern reactors will substantially
loge their importance with the use of thermonuclear reactors.
There are 2 figures.
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Tamm, I. Ye S0V/53-68-3-3/11

T

TITLE:

PERIODICAL:

ABSTRACT:

Card 1/4
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The General Properties of the Radiation Emitted by Systems
Moving With a Velocity Greater Than That of Light, and Some
Contributions to Plasma Physics (Obshchiye svoystva izlucheniya,
ispuskayemogo sistemami, dvizhushchimisya so gverkhsvetovymi
skorostyami, i nekotoryye prilozheniys k fizike plazmy)

Uspekhi fizicheskikh nauk, 1959, Vol 68, Nr 3, pp 387-396 (USSR)

This is the reproduction of a lecture delivered on the occasion
of the awarding of the Nobel Prize at Stockholm on December 11,
1958. The author discusses the fundamentals of his theory on
Cherenkov radiation: A system moving #ith the constant velocity

v through a medium emits a radiation of the frequency w propagated
w#ith the velocity c'(w) in the medium surrounding the system.

Thig radiation, however, can be observed only under the angle B
(measured with respect to the direction of the motion of the

[ ]
system), for which cogt = _c__‘(rtgl_ holds, tfurthermore:

v>c'(w). These basic equations are illustrated on the basis
of a schematical drawing (Fig 7). In the following the author

CIA-RDP86-00513R001754820001-3"
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points out the analogy in aerodynamics - the emission of
shock waves in the case of Mach waves moving with supersonic
velocity. The apparent contradiction to the theory of relacivi-y
occurring as o result of the discovery mude by Cherenkov and
Vavilov and its interpretation by Frank and Temm is explainea
by the fact that, though, if ¢ is the velocity of light in the
vacuum and c¢' is thut in a medium, the demand made by the theory
of relativity c'¢v «c remains conserved, it merely says that no
material particle is able to exceed the velocity of light in
the vacuum, but that v >c' may be possible. Sommerteld, as was
pointed out to the author by A. F. Ioffe, theoretically invesii-
gated the motion of an electron with the velocity of light, out
only in a vacuum already in 1904. frank, V. L. Ginzburg and the
author theoretically investigated the most important properties
of this new radiation; they may be represented in the following
fundamental equations: the system moving with the constant
velocity ¥ emits the energy € in the direction characterized by
the unit vector #; the law of the conservation of energy is then
Card 2/4 £ + AT + aU = 0, and that ot momentum conservation:
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The General Properties of the Radiation Emitted by SOV/53-68-3-3/11
Systems Moving With a Velocity Greater Than Thst of Light, and Some
Contributions to Plasma Physics

%, 2 +AP = 0 (T denotes kinetic energy and U the energy of
the internal degrees of freedom; P is the momentum of the
system). If &F is small compared to B, it holds that VAP = AT;

from these 3 conditions it follows that AU = -¢(1 - w&) ’

c!

where # denotes the angle between ¥ and #. If AU = O(which
holds e.g. in the case of a point charge), there follows from
the latter equation: cosd® = o/fv, the condition initially °
given. In the following the author discusses these equatipns angd
mentions a number of interesting conclusions to be drawn here-
from., As a practical theoretical example the author then deals
with plasma physics and discusses the gonditione necessary for
the occurrence of the Vavilov-Cherenkov effect, the energy
losses of the moving charge, the absorption of plasma waves in
the plasma (inverse Cherenkov effect), and Landau's formula for

. - 2
the damping coefficient 7~ ~ exp (- g%—,f). Finally,
Card 3/4 possibilities of heating the plasma are discussed (excitation
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The General Properties of the Radiation Emitted by 50V/53-68-3-3/11
Systems Moving With a Velocity Greater Than That of Light, and Some
Contributions to Plasma Physics

"of the so-called magneto-acoustic waves in the magnetic plasma
by an electric circular current according to Morozov); the prg-
duction of such waves by a moving current is a special cape of
T the Chererkor effect; under certain conditions the absorption of
the magneto-acoustic waves in the plasma may lead to a very
considerable heating of the plasma. A further possibility of
using the Cherenkov effect for plasma stabilization (Morogov
and Solov'yev) is finally mentioned. There are 1 figure and
19 references, 10 of which are Soviat.
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PHASE I BOOK EXPLOITATION  SOV/4393

Cherenkov, Pavel Alekseyevich, Professor, Igor' Yevgen'yevich
Tamm, Academiclan,and Il'ya Mikhaylovich Frank, Correspond-
ing Member, Academy of Sclences USSR

Nobelevskiye lektsil (Nobel Prize Papers) Moscow, Fizmatgilz,
1960. T3 p. 7,000 copiles printed.

Ed.: T. V. Mikhalkevich; Tech. Ed.: Ye., A. Yermakova.

PURPOSE: This pamphlet 18 intended for physicists and re-
searchers. engaged 1in the application of the Cherenkov
rediation principle in experimental physics.

COVERAGE: The pamphlet contains lectures by Professor P. A.
Cherenkov, Academician I. Ye. Tamm, and Corresponding
Member of the USSR Academy of Sciences I. M. Prank glven
in Stockholm on December 11, 1958 when receiving the Nobel
Prize in physics. The supplementary article relates the
history of the discovery of the Cherenkov radiation and
presents blographical data on the three Nobel Prlze re-

Card 1/3
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Nobel Prize Papers
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the booklet.

. nauk, V.
nical literature.
TABLE OF CONTENTS:
Editor's Preface

Cherenkov, P. A.
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Photographs of the prize winners are included in
The complete text of the
article were previously published in Uspekhi fizicheskikh
67, no. 1, and v.
accompanied by bibliographies listing

speeches and of the

The articles are
Soviet and other tech-

68, no. 3.

Radiation of Particles Having Velocity
Greater Than That of Light and Some Applications of This Radi-
ation in Experimental Physics

5

General Propertles of Radiation Emitted by Systems
Moving at Greater Velocities Than That of Light and Some Appli-
cations to the Physics of Plasma 2

Nl T . - i .
R A At T i LA |~ |

LRI

CIA-RDP86-00513R001754820001-3"



"APPROVED FOR RELEASE: 07/13/2001 CIA-RDP86- 00513R001754820001 3

AR ORI F RN IR Y ?&Mz’k‘:‘sﬁ B ﬂ-w@ﬁiﬁfﬁ "“v.m,z» SRR

Nobel Prize Papers S0V/4393
' F . M. R
. Mgg.rilgr, I. M Optics of Pight Sources Moving in Refractive 35
Supplement . Bolotovskiy, B. M. Sovi
et
of the 1958 Nobel Prize in Physics Sclentists, Winners 64
AVAILABLE: Library of Congress
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TAMM, I. Ye.  Chief of Lab, Inst. of Physics AS USSR.

"Dangers of Contimied Arms Race.”

paper presented at the Pugwash Conference on Disarmasment and World Security,
Moscow, 27 Nov-6 Dec 60.
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8/026/60/000/008/001/005
A166/4029

24 6570

AUTHOR:s Tamm, I.Ye., Academician

TITLE: The Problems of Elementary Particleg 17

PERIODICAL: Priroda, 1960, No. 8, pp. 8 - 16

TEXT: There is as yet no complete and logical system embodying all kncwn

elementary particles into a single elementary pariticle theory and all attempis t<
evolve such a system have foundered on the number of infinite values invclved.
The method of reducing computed infinite values to finite ones by subtracting
from them some second infinite value is of dubious worth and is not based on re-
ality. Three types of interacticn between perticles can be distinguished: strong,
electromagnetic and weak, or decay type. Each type of interaction is thoughi to
have its own field and its own field quanta, and every particle has its specific
antiparticle. Antiparticles have been detected for almost every known particle
with the exception of photons and 1I°-mesons which are identical with their anti-
particles. Particle and antiparticle can interact tc annihilate, in the ccurse
of which their mass and energy are converted into radiation. An apparent paradox;
noted in 1956, was that in weak interactions the law of mirror symmetry is vio-

Card 1/3
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jated. According to this law, the conventional direction of the momentum vector
must change to the exact opposite upon a switch from a right-hard to a left-hand
system of coordinates, or vice versa. Since the right-hand and jeft-hand systems
are coequal, there can be no correlation in physical phencmena between, say, the
conventional direction cf a spinning particle’s momentum vector and the direciion
of its speed vector, which does not depend on the system of coordinates selested.
Such a correlation can, however, occur in weak interactions. For instance, in a
right-hand system of coordinates the spin of the electrons emitted during radic~
active ﬁudecay is directed predominantly against their speed. In a left-hand
system of coordinates, however, the spin vector has the opposite direction and is
directed with the electron’s speed. In other words, the right-hand and left-hand
systems are no longer equivalent and coequal; there is an objective difference
between them based on the correlation between the betamelecﬁrons’ spin and speed.
The most successful explanation of this paradox has been furnisned by L.D. Landaus
hypothesis of combined diversion which explains that although, taken separately,
the law of the equivalency of world and anti-world and the law of mirror symmeiry
are not fulfilled in weak interactions, the laws of all physical phenomena gener-
ally are invariants in relation to combined inversion, i.e., the change from
world to antiworld with simultaneous mirror reflection. The author feels, howev~
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er, that Landau's hypothesis has not yet been finally proven and should be ap-
proached with caution. On the basis of these laws the author arranges all 30
known particles and anti-particles in a system (Tables 4 and 5), dividing them
into fermions and bosons, distinguished by the fact that fermions, unlike bosons,
are subject to Pauli's principle whereby two identical fermions cannot exist to-
gether in the same state. Barions, or nuclear-charged particles, are listed sep-
arately in Table 5. Heisenberg's non-linear field theory is explained and criti-
cized on the grounds that its mathematical basis 1s inadequately developed and
that quantitative deductions from it are unconvineing. Heisenberg hopes to eli-
minate the infinite from his theory by introducing indefinite metrics and assign-
ing negative values to certain probabilities. The efficacy of this venture has
still to be proved. In the author's opinion, the recent theory that on an ultra-
minute scale space is not continuous but discrete bresents promising prospects Lf//
for further research. As regards the theory of dispersion correlations, the au-
thor feels that it ig rather phenomenological and entails the constant introduc-
tion of new, empirically determined parameters. It cannot solve the basia prob-
lem, i.e., the formation of a coherent theory for the physics of elementary par-
ticles. There are 5 tables.
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5/029/60/000/606/00 /604
BO13/B067
AUTHOR : Tamm - ¥@ay Academician

TITLE: Three Fascinating Physical Problems

PERIODICAL: Tekhnika molodezhi, 1960, No. 8, pp, 7-11 V/

TEXT: In this paper; Igor' Yevgeni’yevich Tamm (Pig. p. 9), who in 1956 wes

avarded the Nobel Prize together with the physicists I. Ms Frank and P, A,
Cherenkov, first deals with the problem of controlled thermonuclear reac..
The selution of this problem promises a definite arg ragical sol:.
Jg ths problem of energy reserves, The two main ideas upon shich aji
‘#Xperimzuts of comtrelling thermonuclear reactions are based ~ magnetic
i8¢ a%'on and the characteristic features of thermal plasma radiation -

#:re first expressed by Academician A, D, Sakharov in August 1950, Since

1958, scientists of various coun}ries have besn briskly exchanging their
views on research work done in this field, Such collaboration between

tions. The second problem dealt with in this paper is the quantum thaory af
elemen?ary particles. The author discusses two problems which are closely
Card /2
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cennecied with each other, and which are the central point of modarn theore.-
“vical physics. One concerns the varisaty of elementary particles,’Zhs other

the rules governing the interaction and reciprocal transformation of elemsn-

tary pariiecles of superhigh energy. The exiating theory, agpecially +ha V/

rolativistic quantum theoryy cannot satiefy scientists in their penasraiisn
into microcosmos. A now thecry must be established, by which nei enly “he
nawly discovered phenomena can be explained, but which also inoludss ai}
rules thai had been found earlier and are regarded as universal, The aushor
discusses Heisenbsrg's treatment of this problem and the concsp: of alemer-
tary length as a new fundamental constant. In dealing with %the present preto
lem; the author mentions, among others, M. A, Markov, Corresponrding Merb:-
of the Akademiya nauk SSSR (Academy of Sciences USSR). The third subjexs g7
the present article are gome Diophysical problems. The author undsrl:nss he
double importance of physics ‘in the field of biology. Abcve all, the n2w
physical investigation- and observation methods are condsrned. The charaz.
*eristics of paramagnetie resonance which were discovered by %he Sevis:
scientist L. A. Blyaumenfelf’d two years ago seem %o be espscially premising.
Paramagnetis resonance was also discovered by a Soviet physicist, Ys, K,
Zaveyskiy, Furthermore; the auihor says that the physical metheds of ¢acc-
re¥i<z 1y analyzing atomic and molecular processes and the methods of
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termining the r Ve
ALz “g the rules governing these prézaedaea are of grsay {mporianze

Abflfi?gf° H2 explaing his viaw of thig subfesi by ths avample of descyy.-
crucleic acid and i%e part played in ganetioc, Thare ara 3 fzpdv%q‘ -
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AUTHOR: Tamm, I. Ye., Academician

TITLEs Present State of the Problem of Elementary Particles/7

PERIODICAL: Vestnik Akademii nauk SSSR, 1960, No. 10, pp. 10-22

TBXT: This paper is a description of the problem of the elementary
particles for persons not specialized in the field of nuclear physics, but
in other fields of science. The number of elementary particles has risen
to 30 so far; no strict criterium existing for them as yet, Bach elementa.
ry particle is characterized by a certain rest mass, charge and & spin.

In a recently published paper, M. A. Markov reported on the complexity s5f
the problem of the elementary particles which is closely connected with
the essential difficulties of the contemporary quantum theory. The autnor
states that we are at the eve of a new development stage of physics. The
following three types of interaction of elementary particles are known

at present: sirong, electrcmagnetic effects and so-called weak and decay
effects, respectively (Table 1), which are subordinated to some strict
theorems of the conservation of energy, the momentum and moment, as well

Card 1/3
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as of the electric and nuclear chargs (Table 2). The theorem of combined
inversion has not yet been checked experimentally. The approximate theo-

rems of conservation are mentioned in Table 3. Po A, M., Dirac was the

first to anticipate the theorem of particles and antiparticles., The anti-~
particles of nearly all elementary particles are known at present, with ;
the exception of the photon and the neutral pion. The hypothesis by L. D. |
Landau on combined inversion is also mentionei. The determination of \J

general principles is described as teing one of the main problems of the
physics of elementary particles, Many experiments were conducted in this
direction. The author confined himself to studying the experiment by

Werner Heisenberg. The papers by L. I. Mandel!shtam and I. S. Shapiro are

mentioned in connection with other trends of searching a new theory,
Finally, the author reports on the study of the spsctral represen-
tations and dispersion relations, the trend in theoretisal physics pre..
domjinant at present. The author assumes that befsnre long it will be pos-
sible to coordinate the physics of elewentary particles with energies of
up to one billion ev. The opiniosns om the prospects of the dispersion
theory differ. In conclusion, ths author states that he briefly described
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the fundamental problems of the theor i

y of the elementary particles. At
present it is impossible to predict when they will b .
6 tables and 1 Soviet reference. e © solved. There are
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85569
H/016/60/000/011/001/003
B009/B0S7
24.2120 (7502, 1% 92, /395)
AUTHOR: Tamnm, I. Ye. (Nobel Prize Winner 1958)
TITLE: General Plasma-physical Aspecté’Lf the Radiation of Systems

Moving at a Velocity Higher Than the Velocity of Light
PERIODICAL: Fizikai Szemle, 1960, Vol. 10, No. 11, pp. 323-328

TEXT: The author's purpose is to outline the mechanism of radiation
emitted in movement at a velocity exceeding that of light and to point

out its applications in new, interesting chapters of physics. The article
is the text of a Nobel lecture delivered in 1958. Start is made from the /
aerodynamical relation: v>c'(w), where v is the constant velocity of the 7
system and c'(W) is the propagation rate of waves of w frequency in the
system. The well defined angle at which these waves are emitted in

relation to the direction of motion of the system is given by the formula:
cos ah= ¢! (w)/v. From optical considerations the author deduces the
relation: AU = - £((1-v cosa})/v) of much more general validity, which

may be helpful in aerodynamics dealing with supersonic motion., In the
following; the-author points out how this general theory may be applied
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General Plasma-physical Aspects of the
Radiation of Systems Moving at a Velocity
Higher Than the Velocity of Light

H/016/60/000/011 /001 /003
B009/B057

in plasma physics. The mathematics of the energy loss of electrical
particles moving in matter at high velocity has been elaborated by the
author and by I. M. Frank. E. Fermi applied this theory to the determina-
tion of the total loss of the particle. These losses form two groups:
losses caused by close impact and coherent losses. In plasma of very high
temperature, the latter prevail. Analyzing the mechanism of absorption of
plasma waves, the author arrives at the conclusion that the relation
selecting the plasma electrons taking part in the absorption process is
identical with the basic relation of radiation : v cosﬁ} = ct'. In 1946
L. Landau defined theoretically the damping coefficient of the plasma

# ) perfectly in harmony with the author's explanation of the absorption

-mechanism. V. Ye. Ginzburg and V, V. Zheleznyakov applied this theory to

radioactive solar radiation. The author finally treats the problem of
heating the plasma in thermonuclear reactions. Two proposals have
recently been made in this line: Heating the plasma is possible first by
fast charged particles injected from the outside also when the temperature
of the plasma is high and its density is low. The author is of the opinion
that the bundle of particles heating the plasma may also move on its
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General Plasma-physical Aspects of the H/016/60/000/011/OO1/003
Radiation of Systems Moving at a Velocity BO09/B057
Higher Than the Velocity of Light

outside, parallel to its surface. Another method was suggested in 1558

by Morozov: heating by magnetoacoustic waves generated by electric current
in circular motion, This is & special case of GCherenkov radiation’ Another
possibility of application of Cherenkov radiation in plasma physics ig

for the stabilization of the. current induced in the plasma. The zuthor has
no definite opinion on these problems. His purpose is only to point to

the manifold possibilities of application of the theory outlined in this
paper. There are 15 references: 10 Soviet, 3 us, 1 German, and 1 Hungarian.

T
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PEBIODICAL; I(l-goi;u Cletoheakikn nauk, 1360, Yol 70, ¥ 2, pp 361374
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ADETRACY; The suthors give a report on

the International Gonferengy )
# held at Kiyev tn July 1939, ; A .

Bs I, Plokhintaey and Is Yo. Tans. Teo of the seven holders .
of the Fobel Prise TOpresented were Russiana: I, Ye. Tamm !
and P, A, Chepenkov, Apart from the surveying leoturee :
seminare sere held,fn which the folloeing Russfsn leoturers '
spoke: I. Yo, on FDiagram Teshnique and Field Theory”, -
on the  *Yonlinear Field- and Gravivaigon
Theory®, Y. P, Dshelepow on “Nueleon-Nuol
on "Bubble Chambde
began on July 20, In the fire
®poke. Hie molientifio fecretars
(Mosacs). The Toport on the lecture sentions the data obtain.
93 ot the Fisicheskiy institus 1a. P. K. Lebedeva 43 83sp
(Phyeics Imstitute tmeni P. 3. Lebedev AS US32) on $he *Polar-
izebility of Protone 1a (19)<Colltataner. 3. Pontekorve
(Pubea) deliverss o leoture, shich ta discusesd hers in de-

[V Y Y

ecn Collistone®, and
» The plenary sessions A i
don Bermardini {cEaw) : !

Te A. Paldis snd A. Belousoy

P TR oty b

S

tail, on "Pion Secstt 1ng by Wacleons end Produstion of Singl
S Pione in Moleon-Nusleon end Plon-Fuoleon Intersationss | / ¢
: Nexs, L. 2 a

Dubna) spoke about "¥ueleon~¥qo
Pion-Nasleg, #teractions ia the 1.5 = 10 Dov Range”
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Probleme()conceming elementary particles, Des. such. fiz, no.6:
81-93 162, (MIRA 16:1)

(Particles(Nuclear physics))
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TAMM, I.Ye,

Electrodynamic interaction of elect .
Fiz,inst, 1823.31 '62, rons in accelerators, T

(Electrons) (Particle accelerators)

(MIRA 15:12
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IAMM, I.Ye., skademik; ABRIKOSOV, 4.4
. oy doktor fiz,~matem.
" tnifawixov, 1.M., doktor £1z7,-maten,nauk el

Nobel prize winner for 1962, Vest, AN SSSR 32 no,12:63-67 D 162,

(landsu, Lev Davidovich, 1906-) (HIEA 15412)
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IAkov I1'4
oy ch Frenkel'. Usp.fiz.nauk 76 no,3:1397-430 Mr

MIRA 15:
(Frenkel!', IAkov I1'ich, 1894-1952)( )
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i,

TAMM, I.Ye,, akademik

A i e G ST A

Niels Bohr and present~da
Y physics; in me
scientist, Priroda 51 [1.e. 52] no:5tu-5?ox?6gf ® Ereat

MIRA
(Bohr, Niels Henrick David, 1885-196:£) t616)
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TAMM, I.Ye.

Niels Bohr, emiment physicist of the 20th
nauk 80 20,2:191-195 Je '63, century, Usp, fiz,

(Bohr, Niels Heirick David, 1885-1962)

(MIRA 16:9)
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AMBARTSUMYAN, V.A., akademik; ASRATYAN, E.A.; BOGOLYUEOV, N.XN.,
akademik; VINOGRADOV, A.P,, akademik; GINETSINSKIY, A.G.;
KNUNY ANTS, I.L., akademik; KOCHETKOV, N.K.; KURSANOV, A.L.,
akademik; MEL'NIKOV, 0.A.; NESMEYANOV, AN., akademik;
NESMEYANOV, An.N., doktor khim, nauk; OEREIMOV, 1.v.,
akademik; POLIVANOV, M.K., kand. fiz.-mat,nauk; REUTOV,0.A.;
RYZHKOV, V.L.; SPITSIN, V.I., akademik; TAM{ +X€4, akademik;
FESENKOV, V.G., akademik; FOK, V.A., aka emik; SHCHERBAKOV,
D.I., akademik; FRANK, I.M.; FRAVK, G.M.; KHOKHLOV, A.s.,
doktor khim, nauk; SHEMYAKIN, M.M., akademik; ENGEL 'GARDT,
V.A., akademik; SHAPOSHNIKOV, V.M., akademik; BOYARSKIY,V.A.;
LIKHTENSHIEYN, Ye.S.; VYAZEMTSEVA, V.N., red,izd~va; KIYAYS,
Ye.M., red.izd-va; TARASENKO, V.M., red.izd-va; POLYAKOVA,
T.V., tekbhn. red,

{As seen by a scientis: From the Earth to galaxies, To the
atomic nucleus, From the atom to the molecule, From the
molecule to the organism] Glazami uchenogo: 0t Zemli do ga=
laktik, K iadru atoma domolekuly, 0t molekuly do organizma.
Moskva, Izd~vo AN SSSR, 1963. 736 P. (MIRA 16:12)

1. Akademiya nouk SSSR. 2. Chlen-korrespondent AN SSSR (for
Asratyan, Ginetsinskiy, Kochetkov, Mel'nikov, Reutov, Ryzhkov,
Frank, .M., Frank, G.M,)

(Astronomy ) (Nuclear physiecs) (Chemistry) (Biology)
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RUZNETSOV, B.G., prof.; FeLERAuCHUL, L.Ya., akadenk; SMOKODINSKTY,

Ya,s,, prof.; TAM:

s. Bkadenik; SHAFIRO, I.8., prof.;

CHEGIOV, A.G.; FAYNSCYM, 1.B., red,

[Problems in the
talk] Probleny

theory of elementary particles 3 fourth
teorii element

arnykh chastits, bee

seda chetvertaia, Vv besede uchastvuing: . - Kuznetsov i

dr,

nauke, tekhnike, I¥ Seriia: Fizika,
miia, no,20)

Moskva, Izd-vo "Znanie )" 1964, 2L b, (Novoe v zhizni,

matematika, astrono-
(HIRA 17:10)
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BRAUNSHTEYN, AJYe., akademik, otv, red,; BAVEV, A.Ao, zam. otv,
red.; NES!EYANOV, A.N., akademik, red.; TAMM, I.Ye,,
akaderik, red.; VZNKSTERN, T.V., zam, otv. red.

[Molecular bilology; problems and perspectives. On the
70th birthday of Academician V.A.Engel'gardt] Moleku-
liarnaia biologiia; problemy 1 perspektivy. K 70-

letiiu so dnia rozhdeniia akademika V.AEngel'gardta,
Moskva, Nauka, 1964, 342 Pe (MIR4 18:1)

1. Akademiya nauk SSSR. Institut radiatsionncy 1 fiziko-
khimicheskoy biologii,
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