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. AUTHOR GINZBURG, V.L., FAYN, V.M, PA - 2080
TITLE ’ On the Ouantum LEffects occurring on Interactions of Electrons with High

Frequency Fields in Resonant Cavities (0 kvantovykh effektakh pri

vzaimodeystvii elektronov c¢ vysokochastochnymi polyami v polykh

rezonatorakh),
P.RICDICAL Zhurnal Eksperimental'noi i Teoret. Fiziki, 1957, Vol 32, Nr 1,

162-16L  (U.5.S:R.)

ggceived 3/1957 Reviewed L/1957
ABSTRACT The suthors investigated the following problem in classical manners At the

moment A = O with the kinetic energy Ko = mvg/Z a non-relativistical elec-

tron enters the resonator and leaves it at the moment t =7 with the

energy K - mvR/2, For reasons of simplicity the electric field E in the

resonator on the path of the electron is assumed to be homogeneous and

parallel to the velocity of the electron (such a case is absolutely real),

If E = E; cosewt + (Eg + E,) sinwt applies, m(dv/dt) = eE and vz =

vy + (e/mw) [Elsinbat + (Ea + B5)(1 - coswT) ig obtained. gere E; and
Eg denote chance quantities and Eq = Ea = 0 and Ef = E% = V?d are as-
sumed to apply. d denotes the path to be covered by the electron (thick-
ness of the resonator) and V* denotes the mean square of the fluctua?ion—
voltage. The averaging is carried out over the corresponding assembyles
of the identical systems. The field in the resonator is assumed to influ-
ence the movement of the electrons only to a small extent so that the
terms of the order of magnitude e? may be taken to be sugficieny. Under
these circumstances [BKy)~ = e®72 [(sin(a)r/Z)/(cJT/2)] applies. For
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the digpersion of velocity then ZKVfJa = TKK;Jam‘avaa applies, If wr 1l
then (BK3)? = 8®7® applies. If oscillations of different frequencies exist
in the re%onitor, (0Kp)® = eajlg va]gfsin(wb‘/Q)/(w?/Z)} [y, V=

So | 757:,32) applies. For a 5lightly damping resonator with the frequency

o “(LC)Y/® the following expression.is found i :
expression for (ARK)" )ZgZAK§5a = o8 (heo (pﬁzg:ed;?fiffg?ntgf %enﬁrﬂl
Other authors found the same resuEI%J%y—%He agpffggflon 8¥%the q;:;tum-
mechanical perturbation theory, their calculations, however, are more com-
plicated and are suited only for the range of small damping. The entire
quantun-like effect in the problem of the passage of an electron through
4 resonator is based on the consideration of the quantum-like fluctuations

of radiation in the resonator and especially of the zero oscillations with
the energy hiw/2. (Without images)

ASSQCIATION  Physical Institute "P,N.LEBEDEV" of the Academy of Sciences of the USSR
and the State University GOR'KIY.
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Y PITLE: In Memory of S.Z.BE

PERIODICAL: Uspekhi Fizicheskikj Nauk, 1957, Vol 61, §r 1, pp 129-132(U.5.5.R.)
' Received: 3 / 1957 Reviewed: 3 / 1957
ABSTRACT: On September 218t 1956 SEMEN ZACHAROVIC BELEN'KIJ, a well-known

theoretical physicist whose reputation is mainly based on his works
on cosmic rays, died at the age of 41. 8.%.BELEN'KIJ was born in
Moscow on the i4.June, 1916; after his leaving examination (1931)
he worked two years in an electric plant. From 1933 to 1938 he
gtudied with great success atb the physical faculty of Mosocow uni-
versity and worked from 1941 to 1943 at the Central Aero-Hydrody-
namic Institute. He then undertook a dissertation at the Physical
Institute of the Academy of gcience of the USSR and became the
head of one of the theoretical sectors of this institute in 1948.
BELEN'KIJ wrote his first scientific work (on the scattering of
X-rays) during his last university term. These works showed the
author's aptitude for theoretical physiocal work. In 1938, as an
aspirant at Moscow university, he was able to concentrate his whole
attention on the problem I.E.TAMM had asked him %o solve (theory
of cascade showers in cosmic raye). BELEN'KIJ was able to deter-
mine the spectrum of cascade electrons and this work served as 8
basis for his candidates' dissertation written in 1941, (Reviewer's
comment: In the USSR there are candidates'- and dootors' disserta-
Card 1/2
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In Memory of S.Z.BELEN'KIJ. PA - 2053

tions). In connection with the problems solved by experiments

' BELEN'KIJ undertook quite a series of further investigations,
in which the development of the theory of cascade showers was
practically completed. In 1948 his monography "Cascade processes
in cosmic rays" was published. BELEN'KIJ's works on the cascade
theory are of fundamental importance. Though it is true that the
investigations of the cascade showers form the main part of

. BELEN'KIJ's entire activity, they were not his only domein of re-
jﬁéaroh; he also dealt with hydrodynamic problems as well as with
the hydrodynamic and statistical theory of the multiple produc-
tion of particles at high and superhigh energies. Recently
BELEN'KIJ dealt with the nuclear cascade processes and with the
Phenomenological theory of the scattering of nucleons by nucleons
at high energies. For his merits in solving applied problems he
was awarded the Lenin order and the Stalin prize,

ASSOCIATION: Not given.
PRESENTED BY:

SUBMITTED:

AVAILABLE: Library of Congress.
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GERSHMAN, B.N., GINZBURG, V,L. DENISOV, N.G, 53-1#-4/7

The Propagation df_EIEEfFBEEénetic Waves in a Plasma (in the Ionospnere),
(ceprostraneniye elektpomagnitnykh voln v plasme (ionosfere) -Russian).
Uspechi Fiz. Nauk, 1957, Vol 61, Nr L, pp 561-612 (U.5.5.R.)

Received 6/1957 Reviewed 7/1557

Starting out from the monograph by Ya.L.Al'pert, V.L.Ginsburg, El.Feynberg
"The rropagation of Radio Waves" (Raspostraneniye rediovoln- Gostekhisdat ,
1953, the paper under review deals with some problems of this field which
have been clarifiedto a certain extent since the publication of the mono-
graph. The consideration of the neat motion of electrons in a homogeneous
medium in the magnetic field leads to the ocurrence of plasma waves, the
consideration of the heat motion of ions, on the other hand, results in
low-frequency magnetohydrodynamic and quasi-acoustic waves, both with dis-
persion, In inhomogenesous media it is possible that we have cases where the
approximation of geometrical optics 1is no more permissible and where an in-
teraction of waves takes place which would be independent in the homogeneous
or quasi-homogeneous case, This is the case in the absence of a magnetic
field at vertical incidence in the proximity of the reflection point and
at oblique incidence in the proximity of the point (cJ) = 0, at the exi-
stence of a magnetic field at a small angle between the wave normal and
the magnetic field (multiplication of the reflected radio signals), and at
the beginning of the layer where the concentration of the electrons still is
small. For the latter cass the paper under reslew computes the boundary

polarization of the short waves which loave tho lonasphera for a zerlaln

model of the icnosphere, tut b fo unable to off'ex "or
the Lommonme, Lo , any new Information about
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" AUTHOR: GINZBUEG V. L. . 53-2-2/9
TITLE: The Origin of Gosmic Radiation. (Proiskhozhdeniye kosmicheskikh

luchey, Russian)
PERIODICAL: Uspekhi Pis.Nauk, 1957, Vol 62, Nr 2, PP 37-98 (v.8.8.R.)

ABSTRACT: The theory of the origin of cosmic radiation as expounded in the
present paper 4s based upon radioastronomic and, of oourse, 8lso
on other experimental deta. However, the present paper by no means

olaims to be complete either jn a historical respect or with re-
spoct to expermental data. The paper is arrenged as follows:

1.; The primary cosmic reys near the earth.

The nature of the bremsstrahlung of cosmic radiation and the
diskribution of cosmic radiation in the galaxy.

}.; The motion of cosmio particles in the jnterstellar medium.

4.) The supernovae and the novae as sources of cosmioc radiation.

Sumparizing it may be said that the agsumption ooncerning the
acgeleration of cosmic particles by explosions of supernovase is
permitted within the framework of existing knowledge and
sufficient in oxder to explain all lkmown facts. It atands %o
reason, hOWever, that there is as yet no guarantee that the super-
novae and novae furnish the entire energy. There is further no
proof ngainst the existence of any other sources of energy Or
against an additional acceleration of partioles in the inter-
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AUTHOR GINZBURG, V.L. 53-1a-7/18
TITLE —TT% Use ol Artificial Satellites for the Purpose of the Verification

of the General Relativity _
(I¢pol'zovaniye iskusstvennykh sputnikov zemli dlya proverki obshchey te-
orai otnositel ‘nosti. Russian) A

PERTODICAL Uspekhi Fiz. Nauk, 1957, Vol 63, Nr 1la, pp 119 - 122 (UeSsS.Re)

ABSTRACT The author at first gives a short survey of the present stage of the
problem of the experimental verification of the general relativity. The
perihelion displecement," the gravitational displacement of the spectral
lines, and the deflection of light rays by a field of gravitation are
discussed in short., The effécts predicted by the theory were observed,
but in spite of this additional confirmations of the theory would be
desirable., The astronomical methods used up to now have not yet been
fully exploited. New ways, however, have to be found which permit a
more rapid and more exact verification. Some possibilities in this di..
rection are offered by making use of artificial satellites.

The perigee of an artificial satellite will be displaced just like the
perihelion of the planets. The displacement of the perigee is, however,
considerably greater than even is the case of the planet Mercury, and
attains values of about 1500 " per century for satellites near the
Card=infly— earth. This effect increases the nerrer the satellite is to the earth.
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The Use of Artificial Satellites for the Purpose of the Verification
of the General Relativity :

The orbit of such earth-near satellites can be determined far more
accurately than the orbit elements of the planet Mercury and the rela-
tivistic effect can apparently be observed without difficulties. On the
other hand, however, the orbit of the satellite, even if the relativi-
stic effects are neglected entirely, is not exactly elliptical because
the air resistance in the ionosphere, the nonspherical distribution of
the masses on the earth, and perturbation by other celestial bodies,
especially the moon, act upon the motion of the satellite. Perturbation
by the moon can easily be taken into account, but not the other influ-
ences mentioned here. It is not yet possible to say whether the orbit
of an artificial satellite may, for the purpose of verifying the rela-
tivistic effects, be predetermined with sufficient exactitude. V.L.
GINZBURG, however, has no doubt as to the existence of such a possibili-
ty and also points out an effect of the general relativity which, in
principle, may be observed by studying the orbit of the satellite. An
additional perihelion displacement of the satellite and the motion of
the node of the satellite's orbit is concerned, which may be caused by
the revolution of the earth, This very interesting effect of the general
relativity attains 50 ¥ during a century for artificial satellites and
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The Use of Artifioial Satellits for the Purpose of the Verfication
of the General Relativity ‘

is therefors of the same order of magnitude as the entire relativistic
effect in the case of the planet Mercury, This revofution effect, with
& sufficiently high accuracy of measurement, could b separated from
the total effect. The artificial satellite may alsc be used for measuring
the shifting of the frequencies within the radar domain,which are due
to gravitation. Within the domain of visible frequencies such observa-
tlons are not yet possible, and in the case of satellites near the earth
- (h~ 800 km) not even in the radar domain, For satellites near the earth
even the quadratic Doppler effect is greater than the shifting of fre-
quency due to gravitation, and this, of course » 8pplies to a higher ex-
© tent %o the linear Doppler effect, Therefcre satellites are necessary
for the purposs of the verification of frequency shifts due to gravita-
tion, which must be sufficiently far from the earth (h& r¢ ). Ferhaps,
hanv}' :rr;.h this will also be possidle for satellites which |§o nearer to
t [} . ’

Thus, the use of artificial satellites offer very attractive possibilie
ties §or & further examination of the general relativity, (No illustra-
tiona), '
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-lower than 0,1, The data at present obtained for this ratio contradict
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VERMUV, SeN., GINZBURG, V.L., KURNOSOVA, L.V., RAZORENOV, L.A.,
FRADKIN, M,I,” ——

The Investigation of the Composition of Primary Cosmic Radiation
(Issledovaniye sostava pervichnogo kosmicheskogo izlucheniya. Russiarm)
Uspekhi Fiz, Nauk, 1957, Vol 63, Nr 18, pp 131 - Nr 1b yp 1L8 (UsS.S.R.)

According to the data avallable at present, cosmic radiation consists
of protons, g~particles and, to a far less extent, of heavy nuclei,
The distribution of the nuclei with Z > 2 has as yet not been investi-
gated sufficiently well and also other problems are still to be solved,
Rockets are not suited for such measurements because their time of filight
outside the atmosphere is too short. By means of artificial earth satel-
lites, however, the necessary statistical material for the investigation
of rarely occurring heavy nuclei can be obtained. One of the most im-
portant problems concerns the numerical ratio between the currents of
the light nuclei Li, Be, B and the nuclei C, N, 0, F. By experimental
determination of this ratio the various theories concerning the ereation
of cosmic radiation can be confirmed or rejected, If the particles of
the cosmic radiation in the clouds of the supernovae are accelerated,

a value 3 0,1 is obtained for the ratio (Li, Be, B) / (C, N, 0, F). In
the case of this theory the ratio can also be somewhat higher, but never

each other, The problem whether or not nuclei with Z > 30 exist in cos-
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The Investigation of the Composition of Primary Cosmic Radiation

mic radiation can also be solved by means of artificial earth satellites,
The existence of such nuclei in cosmic radiation would, on account of

ite large interaction cross section and the short range in the inter.

stellar space, indicate an exceptionally large amount of heavy elements
sxisting in the sources of cosmic radiation.

The experimental data on the composition of primary radiation®

e results o e experiments carr ou - ave already
been published in form of a collection of articles, The respective re-
sults obtained within the last years have been compiled in two tables,
The importance of the geographical location of the place of observation
in the case of equal geomagnetic latitude is pointed out. From the point
of view of determining the anergy spectrum of the various nuclear groups
in primary cosmic radiation, with the help of artificial earth satelli-
tes afford preat possibilities s because in this way the intensity of
the fluxes of the particles with various energies (even at different

_ widths) can be determined by means of the same devices, This, naturally,

will consideri‘bly increase the reliability of the data obtained COnN-
cerning the efergy spectrum of the primary nuclei. One of the most in-
teresting problems of primary cosmic radiation is the determination of
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The Investigation of the Composition of Primary Cosmic Radiation
the amount of the nuclei of the group Li, Be, Be  £3-34-0/18

The experimental method for the study of the charge spectrum of nuclei
Tn primary cosmic radlation, Such methods are of advantage as do not
discriminats the particles with respect to their charge and mass. The
use of particle counters in the case of which, on the occasion of the
passage of a-particle, the produced pulse depends upon tha charge of
the particls, forms part of this method. The application of such devices
to an artificial earth satellite is, besides, of advantage in-so-far as
the measured data can be telegraphed to the earth. The disadvantages of
methods which are based upon the ionization of a medium by rapidly char.
ged particles, are enumerated. The CHEREKOV counter is free from such
disadvantages. The conditions to be fulfilled when measuring by thie
method, are enumerated. The apparatus is disdussed on the basis of a
drawing. During the time of observation of one week about 1000 nuclel
with Z > 6 cm, 7000 e-particles and a corresponding number of Li-, Be-
and B-nuclei can be registered, For the experiments it is intended to
register the differential spectrum of the nuclei with respect to Z in
the interval from the g-particle up to oxygen. Such a method 1s realize~
able only if the device is able to solve every peak belonging to the
Card 3/h . various values of Z. The use of artificial satellites offers new passi.
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e

"Investigation of the Composition in Primary Cosmic Rays," Uspekhi
Fizicheskikh Nauk, Vol. 63, No. 1-2, p. 190, September 1957.

S0: JPRS Report No. 187
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GINZBURG, V. L.
“me Role of Surface Energies in Superconductivity,
"The Theory of Superfluidity,” with L. P. Pitayevekly

, Leiden,
reports submitted but not presented at the &u%rimcpSOnnes Canference
Cozi‘. on low Temperature PLysics, letden, 23-20 Jun 58,

Lebedev Physicel Inst, AS USSR
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GINZBURG, V.L.; ZHERLEZNYAKOV, V.V.
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' kom
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universitete.
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AUTHOR: 6inzburg,, VY.L, . SOV/141-1-5-6-1/28

TITLE: Radio-astronomy and the Origin of Cosmic Rays

. PERTODICAL: Izvestiya vysshikh uchebnykh zavede#niy, Radiofizika, 1958
Yol.1, Nr 5- 6, pp 3 - 8 (USSR)

ABSTRACT: This is a review paper which was first read during the
symposium on radio-astronomy at the conference of the
International Astronomical Union, which took place in
Paris, France, in August, 1958,

It is suggested that the main part of non-thermal cosmic radio
emission has a synchrotron nature and is not generated in
stellar atmospherss. The second problem considered is that
of the mechanism of acceleration in the envelopes of
supernovae and novae and certain other regions of inter-
stellar space. There seems to be no doubt of the effective-~
ness of the statistical mechanism in envelopes. However,

a number of important details must astill be filled in.
Korchak et al (Ref 15) have suggested that the statistical
acceleration of nuclei with Z )2 may become very effective
compared with the acceleration of protons (as far as

Cardl/2 ©conditions of injection are concerned). This is important
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Radio-astronomy and the Origin of Cosmic Raygov/ 141-1-5-6-1/28
in connection with the problem of the chemical composition
of cosmic rays (Ref 7). The third problem discussed is
that of the origin of electrons giving the general galactic
radio emission. It is suggested that the material available
at present cannot lead to a definite conclusion as to
whether the electrons are primary or secondary. There are
20 references, of which 10 are Soviet, 8 English and
2 German.

ASSOCIATION: Fizicheskiy institut im. P.N. Lebedeva AN SSSR
(Physics Institute imeni P.N. Lebedev of the Ac.Sc.,USSR)and

Gor 'kovskiy gosudarstvennyy universitet (Gor'kiy State
University)

SUBMITTED: June 26, 1958
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SOV/141-1-5-6-2/28

AUTHORS : Ginzburg, V.L. and Zheleznyakov, vV.V.

e _,‘.‘.n-‘:-r&'c‘i'._.;. Sy

! e
TITLE: \:ﬁizﬁﬁﬁiueehau§ims of Sporadic Solar Radio Bmission

PERIODICAL: Izvestiya vysshikh uchebnykh zavedeniy, Radiofizika,
1958, Vol 1, Nr 5-6, pp 9 - 16 (USSR)

ABSTRACT: This paper was read at the symposium on radio~-astronomy
during the conference of the International Astronomical
Union, which took place in August, 1958 in Moscow.
Possible coherent and incoherent mechanisms of sporadic
solar radio emission in an isotropic and magneto-active
coronal plasma are considered. The problem has been
considered by the present authors in Refs 1-3 and the
present paper is a summary of the results obtained.
‘types 1II and III bursts, which are an important part of
sporadjc solar radio emission, are unpolarized or only
weakly polarized. It is suggested that the magnetic
field in the region where these bursts are produced is
very low (possibly less than 1 Oe). Under these
conditions, the plasma may be considered as isotropic
in the first approximation. The presence of frequency
drift and other properties of types II and III bursts

Cardl/k suggests that they are due to particle streams. In an

=TIkt
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06158
sov/1i41-1-5-6-2/28

On the Mechanisms of Sporadic Solar Radio Emission i

Card2/4

isotropic plasma these streams excite only longitudinal
waves. The existence in the plasma wave of a longitudinal
electric field leads to an instability of the particle
stream in the plasma and, as a result, coherent emission of
plasma waves takes place. Incoherent and coherent
emission of plasma waves takes place simultaneously but
they have different frequency and angular spectra and
depend on the parameters of the problem in a different
way. It is argued that noncoherent emission of plasma
waves by particle streams can, in principle, explain the
appearance of type III bursts. It is, however, possible
that when reabsorption is taken into account in detail,
this mechanism may turn out to be unsuitable. Moreover,
type II bursts cannot be connected with incoherent
emission by particle streams since the particle velocity
is not suitable. Coherent emission of plasma waves by
particle streams can explain the properties of type III
bursts and very probably also type II bursts. Since
type I bursts are polarized, the analysis can only be

s
Ed
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] SoV/141-1-5-6-2/28
On the Mechanisms of Sporadic Solar Radio Emission

carried out by taking the magnetic field into account.

In this case, the incoherent emission by particle streams
may be divided into Cherenkov radiation and synchrotron
radiation. Xf reabsorption is taken into account it turns
out that types I, II and III bursts cannot be associated
with synchrotron radiation of electrons. Cherenkov effect
cannot explain these bursts either. A charged particle
stream moving in a magneto-active plasma is in general
unstable and this leads to the coherent emission of ordinary
and extraordinary waves. If the magnetic field is weak

this coherent emission is practically identical with the
coherent emission of plasma waves. In a stronger field
(greater than 1 Oe), the coherent radiation leaves the coronz
predominantly in the form of ordinary waves and hence it

can be associated with type I bursts. In order to produce
the observed type I bursts, the oscillations in the corona
must have an amplitude of about 10 V/cm. How such
oscillations are excited is not clear.

Card3/4
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_ GEAERLEE:

06458
Sov/141-1-5-6-2/28
On the Mechanisms of Sporadic Solar Radio Emission

There are 2 figures and 18 references, of which & are
Bnglish and 14 Soviet.

ASSOCIATIONS: Fizicheskiy institut im. P.N. Lebedeva AN SSSR
(Physics Institute im. P.N. Lebedev of the Ac.Sc.,
Gortkovskiy gosudarstvennyy universitet (Gor'kiy State
University)

SUBMITTED: June 7, 1958
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TITLE:

PERIODICAL:

ABSTRACT:

Card 1/2
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25-2-2/43

_Ginzburg, V.L., Corresponding Member, Academy of

Sciences, USSR

Artificial Satellites and the Theory of Relativity (Iskusstven-
nyye sputniki i teoriya otnositel'nosti)

Neuka i Zhizn', 1956, # 2, p 7-12 (USSR)

Vitaliy Lazarevich Ginzburg, Corresponding Member of the USSR
Academy of Sciences, gave a lecture recently on the use of arti-
ficial satellites for the checking of Einstein's general theory
of relativity. This, along with other problems concerning
cosmic space, the atmosphere of the earth,etc., will be solved
with the help of artificial satellites.

The author deals with three effects of the general theory
of relativity which can be observed in our solar aystem:

1. Deviations in the movements of planets;

2, the deflection of rays of light, and

3, gravitational change in the frequency of spectral lines,

In general, the above aspects of the theory of relativity are
borne out by the usudl methods of astronomical observation,
however, there are still inaccuracies in measurement.
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Art‘ificial Satellites and the Theory of Relativity 25-2-2/45
’ The;'e are five sketches.

ASSOCIATION: Akademiya nauk SSSR (Academy of Sciences of the USSR)

AVAILABIE : Iibrary of Congress
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AUTHOR: Ginzburg, V. L. S0V/126-6-6-4/25

TITLE: Role of Surface Energy in Superconductivity (Rol' poverkh-
nostnoy energii v yavlenii sverkhprovodimosti)

PERIODICAL: Fizika metallov i metallovedeniye, 1955, Vol 6, Nr 6,
pp 994-998 (USSR) .

ABSTRACT: The author deals with properties of massive samples. AL

H =0 and H({wa\ , 4)2 = (p%o = const.,, and Londons' equat-

ion is obeyed. Here, H 1is the magnetic field, HK\M is
.the critical field for a massive sample, ¢'s are electron
wave-functions. At higher fields spatial non-uniformity of
¢ becomes important and this leads to the appearance of
additional energy with density:

2 2
2 e, & 2
- (79)° = SRR SRm— 7))
2m LY Yo

where ¢_ = ¢/¢,, , b is Planck's constant, m 1is the
Card 1/3
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80V/126-6-6-4/25
Role of Surface Energy in Superconductivity

electron mass, § is t{l/g_ depth Qf penetration of a weak
magnetic field an® y =. V2 el 65/hc , e is the electron

charge, c¢ 1is the velocity of light. This energy is called
surface energy in superconductivity. Its appearance is al-
ways connected with a boundary of a superconducting phase

with either vacuum or normal Phase, No other surface energy
need be considered in the theory of superconductivity., For
a massive metal, this surface energy density is necessary to
find the valus of O,g » Which is the surface energy of a

v

boundary between superconducting and normal phases, The
value of Ong 18 required in determination of the limits
of supercooling and superheating (i.e, fields Hnl and Hu2)
and in determination of the dependence of the depth of pene-

tration § on the magnetic field intensity, The author
discusses ?n detail calculation of Hnl and an as well as

6H . He compares the calculated values with experimental

data and concludes that the theory does not contradict the
experiment, Further studies of the effect of surface energy
Card 2/% 1n superconductivity require fuller empirical data, The
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S0V/126-6-6-4/25
Role of Surface Energy in Superconductivity

paper is entirely theoretical,
references, 9 of which are Soviet, 8 English and 1 German.

ASSOCTIATION : FPizicheskiy institut imeni P.N, Lebedeva Al SSSR

(Phyi,ics Institute imeni P, M. Lebedev, Academy of Sciences
USSR

SUBMITTED: June 28, 1958,

There are 2 tables and 18

Card 3/3

APPROVED FOR RELEASE: Thursday, July 27, 2000 CIA-RDP86-00513R00051673(



"APPROVED FOR RELEASE: Thursday, July 27, 2000

AUTHOR:

TITLE:

PERIGDICAL:

ABSTRACT:
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50V-25-53-7-53/56
- Ginzburg, V.L., Corresponding Member of the USSR Academy of

"SCLETEEE

Answers to Questions (Otvety na voprosy). TIs "Time Travel-
Possible (Vozmozhno 1i puteshestviye vo vrereni)

Nauka i zhizn', 1958, Nr 7, pp 77 - 78 (UscR)

Referring to a preceding article by the author on ths Ein-
stein theory of relativity, one reader asks whether "%’me
travels" are possible. Tho author admits the theoretical
possibility, but positively denies its practical realiza-
tion.

1. Time-~Theory <
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S0V-26-58-8-1/51

.L., Associate Member of the USSR Academy of Scien-
ces; Fradkin, M.I., Candidate of Physico-Mathematical Sciences

The Origin of Cosmic Rays (Proiskhozhderiye kosmicheskikh
luchey) :

Priroda, 1958, Nr 8, pp J-12 (USSR)

Cosmic rays were discovered more than 40 years ago, but radio-
astronomical data permitted conclusions on their origin oan
in 1950-19%3. Primary cosmic rays have an energy of 109-1010 ev
with a small percentage reaching 1015-1018 ev. The primary
rays collide with the molacules of the atmosphere and form
the secondary reys which consist of mesons, electrons; and
photons. The primary rays can be observed at altitudes of

20 - 30 km by means of balloons, at 100 km by rockets; and

at higher altitudes by artificial satellites. The intensity
of the rays depends on the geomagnetic latitude. This lati-
tude effect indicates that the cosmic rays consist of charged
particles. The distribution of the particles according to
energies (the energy spectrum) ghows that the higher the
energy, the lower the number of particles (Figure 1). The
principal part of the primary rays is made up of protons.

A
.,.ks
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" The Urigin of Cosmic Rays S0V-26-58-8-1/51

‘ Their intennity for particles with an energy higher than
1.4 + 109 ev is equal to 1 proton per om?/sec. In the primary
cosmic rays are alsc heavier particles, like the nucled of
helium, carbon, oxygen, silioccn, iron, sto. The relative
composition of the primary rays is given in Table 1. Eleo-
trons, positrons, and photons, could not yat be detected in
the primary rays. The place of origin of the cosmio radi-
ation is investigated by meana of radicastronomy. The radi-
ation of the Galaxy in the radio wavelengths in a gensral
radiation and radiation of single sources. These cosmic radic
waves are due to the radiation of relativistic electrons which
move in interstellar magnetic fields, In interstellar space,
magnetic fields are present with 10+15-10-6 cersted. Elec-
trons which move with an energy of 108-109 ev in this field
emit a radiation in the radio wave length. The power of the
magnetic field changes with the activity of the sun spots.
The emitted radiation decreases the energy of the eleotrons.
The energy of the particles with high energy changes to a
greater degree than that of particles with low energy. The
Galaxy is surrounded by a "corona" which emits radic waves.
This may be observed in the nebula M3l in the Andromeda con-

Card 2/4 gtellation which is in meny respects similar to our own Ga-
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The Origin of Cosmic liays 307-26-58-8-1/51 .
laxy. The radio waves are emitted ty an area which is con-
siderably greater than the visibic area (Figure 3) and has the
form of a spheroid, whoraas the sobula 1o optically a flat
disc. In our Galaxy, the urea ccvered by cosmic ruys has a
radiug of 50,000 light years. The space is filled by inter-
stellar gas with a concentraticn of 0.01 - 0.03 particles per
cm3. In some "clouds" it roaches u concentration of 10 part-
jcles per cm’. In collisions with the gas, the protons lose
energy and form mesons. The fission of heavy nuclei leads to
the formation of Li, Be, and 0 nuclei, the concentration of
which near the earth's surface supplics information on the
number of collisions at higher 21tigudes. The high energy of
the cosmic particles isg explained by the stutistic mechanism.
If heavy particles with high specd ccllide with 1ight part-
icles, the latter are accelerated by a transition of the ener-
gy from the heavy particlas tc the 1ight ones. The single
radio sources in the universe ociif be identified by gala-
xies or accumulations of galaxies. The rediations of these
sources are caused by relativistic charged particles moving
in the magnetic fields of the nedbulze. The rebulae are the
residues of suner-novae. Tha energy of the electrons in

Card 3/4 their magnetic fields is 1045.:048 erg.  Tvery 50 years, @
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" The Origin of Cosmic Rays 30V-26~58—0-1/51

super-nova arises in the quuxz. The power of the electrons
generated then reaches 1036.1035 org/gec. The anarpy loct hy
the electrons for the emiszinn of radiowaves g 107 erg/3ecc,
It can be seen that the energy for radic emission is supplied
by the super-nova. It is shown tlz% the super-ncva is also
the source of protons and nuclei in the cosmic rays. The
novae, one hundred of which arise every year, must also be
considered as & source Tor cosmic Tays. The novae and sunper-
novae are accumulated principally acar the centor of the fa-
laxy. The cosmic rays are ecattered by the chaotically dis-
tributed magnetic fields, 3o that they reach the earth from
all sides. It is possible that a part of the cosmic rays,
especially with an energy of mora” than 1015 ev, is of mata-
galactic origin,

There are 2 graphs, 2 tablesg, 1 phote 2and 1 Joviet referencs.

1. Cosmic rays--Sources 2. Cosmic rays--Anslysis 3. Cosmie rays
-~Properties 4. Radio astronomy--Applications
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#1Is Flight into Time Practi.cable?*
Vol. 17 A, P. 352, 1958 Council of

Journal of Scientific angl_/ihesearch,
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AUTHORS: Ginzhurg, Ve le; ritayerokly, L. b S0V/ 5u=~34-5-70, 2"
K

PTITLY: m the Thec;;—z? vuperfluidity (¥ teeril averkhtekuche st )

CURINDnTAT Znurnal ckeperimental ‘noy i troretichenkoy tiziki, 1953,
Voi. %, Nr 5. pp. 1240-124% (Us54)

AV A "hig paver dears with the properties of heliom near the
c—woint. In the problem investignted in this paper the ]
sxnonsion paremeber must be correlnted to the denmaty of
tﬁé supetf) 1ont part Ty or #ne liquidt g is dﬁffnrent \
from zero in He II and”equal to zero in he T, laking into
anconnt the guanium character of the phenomena ip liquid
helaum, it iﬁ natural %o choose as such a parameterﬂthe
complax functicn ly(_x.y,z) =7 e ¥ which plays <he role‘of
an “effective wave function® of the superfluent part ct
ihe liguid. This paper dealc only with those stable problems
the nofmal part of which is assumed to be at restr T&e
velzeity @ of the sucerfivent part is zero: v - 0, For
thie caée the thermodynamic potential # i3 given explicitly.
PLe total thermodynamic potential ie given as
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deV vith @ (07" VY [ % Fo(p,TIlHZ). By variation

#1th regpect o \Y‘ and ¢ (connidering the beundary condiiicn
= 0) an equation that is an analogon of the equation used
in the pheromencloegical theogry of cuperconduction is ovtain-
ed. Finaily tne equation -(h /2m)AW)+(dPO/Oby,d)¢ = D 1w ob-
tuined. To this equation belongs also the boundary condition
- n whieh is to be used also for the free surface of
neliuvm. The thermodynaumic potential F_ is expanded {as in the
ordinary theory ct phage transitions)ointo ponars of

.
|V|%:5, ~ p, )b 2+ (s/20 ]

'fhe theory used in this paper cen be used only in the immediate
neighborhood of the 2-point, The second section of this

papzr denls with some special problems. first the nuthora
investignte the properties of helinm near a solid wall,

In this csse an additional surface energy appears. Then a
helium film, i.e. a helium layer with the density d, is in-
vestigated, The temperature of the :-transition in a helium
£ilm is lower than in great masses of helium. Finally a

vortex in He II it investigated. There are 1 figure and '’
retsrences, T o»f whizth are Soviel,
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ST IO Fixleheskiy netiwe ime Vo U, tebedeva Akaae%ii nruk N
i i : . \ Ay Ll
(Eh»ci‘a fnatitute imeni Vo H, thndev,nw U|‘Rn‘
inetitut Piziehoskivh vroblon koderi? nouak DASR

{in:titus. Por Problems on Physics, AS USSR)
1D BN LR Ceaembaer V. 1991

1. Helium (Liquid)--Properties 2, Hellum (Liquid)—Mathematical
analysis 3. Low temperature research
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_Ginzburg, V. L. 30v/56~34-6-28/51

——,

On the Electromagnetic Waves in Isotropic and Crystalline
Modia With Respect to the Spatial Dispersion of the Dieleotrioc
Permeability (Ob elektromagnitnykh volnakh v izotropnykh i
kristallicheskikh sredakh pri uchete prostranstvennoy die-
persii dielektricheskoy pronitsayemosti)

Zhurnal eksperimental'noy i teoreticheskoy fiziki, 1958,
Vol. 34, Nr 6, pp. 1593-1604 (USSR)

The influence of the spatial dispersion may be teken into
ccoun% by the following expression for the relation between
and 2
] E

%,
Dy = Eyl@) By + 1yf@) 557 ox, * :uclm(‘") a;%ax

The term with Yy ,which corresponds to the optical activity,
is neglected. T}ixe author investigates plane waves and writes
the above given equation in the form D 5 1k Ek’ 611:' E‘ik

: 2 . 2
- %tn % ®m ac, % lm (w /) 8, gy © denotes the unit
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30V/56-34-6-28/51

On the Electromagnetio Waves in Isotropic and Crystalline Medlia With

Respect to the Spatial Dispersion of the Dielectri

vector of the normal to the wave,
refraction index.
gufficient, sometimes a

In an isotropic medium the tensors

can be regarded as scalars and

ﬂik@m

tion is written down in the form 3 =

¢ "Permeability

A L.
A =n - ix - the complex
The above given ex

pansions not always are

different expression has to be used.

A
Eye Eixt o Cikdm 2N
the above mentioned equa-

2%, 8. ¢ - i’. This

equation and its solution is discussed for transverse and

for longitudinal waves.
of the new wave (which

32 caused bylthe account
in a remarkable degree on
Tn the following part of this

The possibility of the observation
corresponds to & newrradical

for

of the spatial dispersion) depends
the intensity of the absorption.
paper the tensor @& is special-

ized for media of various crystalline types. The phenomena

in the media with various crystal symmetry &are
detail. The last part of this paper gives some

collective energy losses
The new waves caused by
can be excited easily

the account
card 2/3

APPROVED FOR RELEASE: Thursday, July 27, 2000

discussed in
remarks on the

and on the Vavilov-Cherenkov effect.

of the spatial dispersion

if the Vavilov-Cherenkov effect is used.

CIA-RDP86-00513R00051673(



"APPROVED FOR RELEASE: Thursday, July 27, 2000 CIA-RDP86-00513R00051673

b SISl

SOV/56-34-6-28/51
On the Electromagnetic Waves in Isotropic and Crystalline Media With
Respect to the Spatial Dispersion of the Dielectric Permeability

There are 3 figures and 10 references, 8 of which are Soviet.

ASSOCIATION: Fizicheskiy institut im. P. N. Lebedeva Akademii nauk S5SSR

(Physics Institute imeni-P. N. Lebedev, AS USSR)

SUBMITTED: January 16, 1958
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AUIHOR: Ginzburg, V. L., Fayn, V. M. SOV/56-35-3-54/61
——
TITLE: On the Radiation of Systems With Many Levels Which Move in
a Medium With Super—Light—Velocity (Ob izluchenii sistem s
mnogimi urovnyami, dvizhushchikhsya v srede so averkhsvetovoy
skorost'yu)

PERIODICAL: Zhurnal eksperimental 'noy i teoreticneskoy fiziki, 19586,
Vol 3%, Nr 3, pp 817 - 818 (Ussr)

ABSTRACT: The present paper deals with interesting pogsibilities offered
in connection with systems of many levels moving with a velocity
greater than that of light. If, initielly, the system was on
a single level (e.g. the lowest eneargy level) it will be
possible, in the course of time, to observe it in all those
gstates into which it may pass over by direct or cascade-like
radistion transition. Formulae are given for the degree of
occupation of the levela and for the energy emitted into the
unit solid angle in the unit of time. To the systems which
have many levels there also belong the bunches of atoms or
molecules with two suitable levels. The radiation of such

Card—1/3— bunches (which have dimensions smaller than the wave length)
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On the Radiation of Systems With Many Levels Which 507/56-25-3-54, 61
Move in a Medium With Super-Light-Velocity

is coherent with and similar to the radiation of & systen

in a magnetic field. However, the radiation (with a velocity
greater than that of light) of such bunches us well as of
single atoms and molecules or of para- and ferromzgnetic
particles is of hardly any practical importunce. However,

the radiation (with o velocity greuter than that of light)

of electrons moving along o magnetic field is perfectly real.
In this connection, a metallic slowing-down gystem but also
a dielectric or a plusma located neur the bundle can play

the part of this medium. Next, some details connected with
this phenomena are given. A more detailed repsart on this
Doppler-radiation of electrons moving with a velocity greater
than that of light is intended to be given at a leter date.
There are 9 references, 8 of which are 3oviet.

AS3SOCTATION: Gor'kovskiy gosudarstvennyy universitet (Gor'kiy State
Univorsity)

SUBMITTED: June 30, 1958
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AUTHORS Ginzburg,V.L., and Zkeleznyakov,V.V. SO0V/33-35-5-3 /20

TITLE: On the Posaible Mechanisms of Sporadic Solar Radioc Emission
(Radiation in Isotropic Plasma) (0 vozmozhnykh mekhanizmakh
sporadicheskogo radioizlucheniya solntsa (izlucheniye v izo-
tropnoy plazme))

PERICDICAL: Astronomicheskiy zhurnal, 1958, Vol 35, Nr 5, pp 694-712 (UssRr)

ABSTRACT: The authors discuss the coherent and incoherent mechanisms of
sporadic solar radio emission in igotropic coronal plasma. They
show that it ig impossible or improbable to combine type II
bursts and type III bursts with an incoherent plasma mechanism
of radio emission, while the degcription by coherent plasma
mechanisms leads %o no contradiction, Bezcaugse of polarization
the consideration of type I bursts related to sunspots by iso-
tropic plasma only ig senseless. In a following note the case of
magnetoactive plasma shall be considered. About the cortents of
both notes it was partly reported on November 27, 1957 at the
Radioastronomical Committee of the Astronomical Assembly of the
Academy of Sciences of the USSR. It is mentioned in a footnote
that, according to a remark of DsA.Frank-Xamentskiy, the question

Card 1/2
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On the Possible Mechanisms of Sporadic Solar SOV/33-35-5-5/20
. Radio Emission (Radiation in Isotropic Plasma)

whether the transition of plasma waves into electromagnatic
waves iz essential for the dispersion of plasma waves ut coronal
slectrons 1s investigated by A.A,Vedenov and R.Z.Sagdeyev.

There 18 1 figure, and 17 references, 13 of which are Soviet,

2 American; 1 Australian, and 1 German.

ASSOCTATION:Fizicheskiy institut imeni P.N.Lebedeva Akademii nauk SSSR
(Physical Institute 4meni P.N.Lebedev of the AS USSR)
Radiofizicheskiy institut pri Gor'kovskom universitete imeni
N.I.Lobachevskogo (Radiophysical Institute at the Gor'kiy
University imeni N.I.Lobachevskiy)

SUBMITTED: April 23, 1958
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TITLE:

PERIODICAL:

ARSTRACT:
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30V/56-35-6-28/44
Ginzburg, V. L., Eydmen, V. Ya.

On the Cherenko% Radiation of Dipole Moments (0 Cherenkovskom
{zluchenii dipolnykh momentov)

7hurnal eksperimental'noy i «iso¥eticheskoy fiziki, 1958,
Vol 35, Nr 6, pp 1508-1512 (USSR)

Bunches of particles with dimensions sufficiently small with
respect to the wave length in the medium give* the same
Cherenkov radiation as point particlea with a corresponding
charge and multipole moments. Therefore, the investigation
of the Cherenkov radiation of magnetic and electric dipoles
is of interest irrespective of the fact that it is only very
weak for separated particles (electrons, neutrons). With
respect to the question of the Cherenkov radiation of the
magnetic moment, contradictory opiniona are, however, found
to be expressed in publications (Refs 1-6). In this connection
the authors developed a calculation method, which differs
somewhat from that used in earlier papers (Refs 2-4). It is
first developed for the Cherenkov radiation of electric and
magnetic dipoles moving in a continuous medium, and further
for that of dipoles moving in channels or gaps (e =n=1).
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On the Cherenkov Radiation of Dipole Moments SOV/56-35-6-28/44

The case in which &€ and p are difforent from 1 is finally dis-
cusoaed. The authors thank L. 5. Bogdankevich, A. V. Gaponov,
M. A. Miller and I. M. Frank for discussions. There are

12 references, 11 of which are Soviet.

ASSOCIATION: Fizicheskiy ingtitut im., P, N. Lebedeva Akademii nauk S83R
(Physics Ingtitute imeni P. HN. Lebedev of the Academy of
Sciences, USSR) Cor'kovskiy posudarstvennyy universitet
(Gor'kiy State University)

SUBMITTED: June 27, 1958
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AUTHOR:

" TITLE:

PERIODICAL:

ABSTRACT:
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S0V/56-35-6-37/44
Ginzburg, V. L.

'BEW¥H;‘Néﬁlinear Interaction of Radiowaves Propagated in a
Plasma (0 nelineynom vzaimodeystivii radiovoln,
rasprostranyayushchikhsya v plazme)

Zhurnal eksperimental'noy i teoreticheskoy fiziki, 1958,
Vol 35, Nr 6, pp 1573-1575 (USSR)

With the propagation of sufficiently strong radio waves in a
plasma, especially in the terrestrial ionosphere, nonlinear
phenomena (cross modulation, interaction, and also "self-ac-
tion" of non-modulated radio waves) occur (Refs 1-3). As far
as the author knows, only nonlinearity in dependence on the
effective number v ., of collisions having a field strength fﬁ

of a strong radio wave 1 has hitherto been investigated. In the
most gimple case of_’a_’non-m.g.dulated wave 1 (when it holds that
E, =E cos (Wt -kT)=E cosy), the condition w2 v2 .,

is satisfied and the influence exercised by the constant magnet-
ic field is neglected. The nonlinear effect is in that case
connected in the most simple manner with the modification of

APPROVED FOR RELEASE: Thursday, July 27, 2000 CIA-RDP86-00513R00051673(
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20V/56-35-6-37/44
On the Nonlinear Interaction of Readiowaves Propagated in a Plasma

electron velocity, and an expression is also written down for
the corresponding variation of electric conductivity. These s
phenomena become a 1ittle more complicated if electron veloc-
ity distribution, modulation, etc. are taken into account,
which is, however, not of essential importance for the linear
effect under investigation. In an inhomogeneous isotropic
plasma (and also in a homogeneous magnetically active plasma)
electron concentration (unlike what is the case with an iso-
tropic and homogeneous plasma) depends on radio wave field
strength. An expression for the thereby caused variation of the
radio wave 1 and of o plane wave in a magnetically active
medium is written down. Variation of the electron concentration
AN leads to a proportional wvaristion of the dielectric constant
Eik of the magnetically active plasma. The nonlinear effect in-

vestigated is linear with respect to field 1, and the combina-
tion frequencies occurring are equal tow' L w. The effect in-
vestigated here is of the same kind as in the case of the scat-
tering of transversal radio waves on plasma waves in an iso-

tropic medium. The concrete influence exercised by this effect

Card 2/3
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50V/56-35-6-31/44

On the Nonlinear Interaction of Radiowaves Propagated in a Plasma

upon the propagation of radio waves in the terrestrial
atmosphere and in the solar corona remains to be investigated.
There are 5 Soviet references.

ASSOCIATION: Fizicheskiy institut im. P. N. Lebedeva Akademii nauk SSSR

(Physics Institute imeni P. N. Lebedev of the Academy of
ScienceslUSSH)

SUBMITTED: August 23, 1958
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S07/53-66-2-1/9
Cetmantgev, G. G., Glnzburﬁl L., Shklovgkiy, I. S.

Radioasironomical Investigations With the Aid of Artificial
Earth Satellites (Radiocastronomicheskiye issledovaniya s
pomoshch'yu iskusstvennykh sputnikov Zemli)

Uspekhi fizicheskikh nauk, 1958, Vol 66, ¥r 2, pp 1)7 161
(USsR)

Artificial satellites are of great importance for optical-
as well as for radio-astronomy; they may serve as receiving
gtations for near- and far ultraviolet-, X-ray- and far
infrared radiation which, because of absorption in the
atmosphere, does not reach the surface of the earth, as
well ag for the r.f.-range where absorption in the tropo-
sphere and refraction and absorption in the ionosphere act
upon radiation. The authors first discuss absorption in the
troposphere (especially in the A < 2 cm range), connection
with the effective temperature of the radiation source,
solar and lunar radiation, the influence exercised by the
ionosphere, and several problems of a general nature; dis-
cussion is based upon scientific publications mentioned
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Radioastronomical Investigations With the Aid of Artificial Barth Satellites
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(Refs 1-8). The conditions for a receiving apparatus 505 the
range 10 cm < A < 10 m are then discussed (Teff = aA“°*",

intensity I, = 3§2£ﬁf ~ 298, with A ~3 T pp 18 Of the
order of 103 degrees, at 30 em < A £ 100 n Teff N106 1;0107
degrees, I, ¥ const; A > 100 m: Tefffk 107 degrees). The

USRSV

authors further digcuss radio-receiving apparatus. For
A> 100 m very low limiting values of the noige factor(Fnrv 2)

are obtained for coincidence superheterodyne receiving sgetas.
For large A wire antennae of geveral 10 m length would be
necessary; as this is impossible in a Sputnik, frame antennae
with ferrite core are used, which can be of very small
dimensions (€~ 10 cm, weight 300 £). The axis of the frame
is parallel to the metal surface of the Sputrik. Because

of a Sputnik's own rotary motion also the position of the
frame ig modified which causes fluctuations of the intensity
of reception., It is therefore necessary %o know the orienta- .
tion of the frame at every instant. The antenna will not re-
ceive a radiation for which it holds that E(f,1) = 0 at the
place of reception. If the magnetic terrestrial field is
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neglected, it holds that

2
e(r) a1 - ARel 8.10" 2
m(2nf) £
Here N i3 the electron concentration; f - the lrequoncy of Py
the radiation received. In interplanetary apace H~1to 5.107,

E(f) > o, £>f = 9.10% = 2.10% or A - ¢/f <A = 1.5t 3 kn.
When measuring fo it is possible to calculate N according

to the aforementioned formula. The influence exercised by
the terrestrial field coumplicates investigation, but this
influence is not very conasiderable for relatively fagt Sput-
niks. There are 11 references, 4 of which are Soviet.
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* AUTHOR? Ginzburg, Ve Le Corresponding :fember AN USSR
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TITLES The Critical Current for Superconduoting Films (Kritioheskiy

tok dlya gverkhprovodyashchikh plenok)

PERIODICALs  Doklady AN SSSR, 1950, Vol, 118, Nr 3, PP 464 - 467 (USSR)

ABSTRACTs If films are used which are laid upon & oylindrical gurface,
the determination of the critical current obvioualy is more
reliable than the d etermim tion of thecritical field strength.

Merefore the author here discusses the computation of the
critical current somewhat more exactly than in one of his
previous works (reference 1). The most intgrest deserve thin
films with a thickness of 1 ~ 10-9 to 10-0 cm. In case of
application of cylindrical supports with ~1 mn dicmeter
guch films can be supposed to be plane and the cylindrical
configuration of the f£ilm must be considered only in case of
the boundary conditions for the field. First the equations
for the deiermination of the function V and of the vaotor
potential are written down . Then a condition forthe boun-

Card 1/2 daries of the field is given. The complete current flows in
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'The Critical Current for Superconducting Films

the direotion of the cylinder axis and in the same direction
an outside field can be applied as well. In the inside sur-
face of the oylindrical film the fild strength of the fild,
which ia caused by the current, is equal to zero. For the
field strength h in the film and for the corresponding po-
tential a terms are written down. The critical field strength
of the field induced by the ourrent can '8 ascertained from
an equation given here. The transition into the normal state
has under certain conditions the character of a second order
transition, There are 2 figures, end 4 references, all of
vhich are Slavic.

ASSOCIATIONs Physical Institute imeni P, N. Lebedev AN USSR
(Fizicheskiy institut im. P. N. Lebedeva Akademii nauk SSSR)

SUBMITTED: October 31, 1957

AVAILABLE: Library of Congress
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AFRIKYAN, Levon Melkonovichy,d GIHZBURG v,L,, red.; GARIBYAN, G.M,,
kand.£iz.-mat.nauk, reds: “KpYZHEYAN, L.A,, tekhn.red.

[Works on theoretical physics] Raboty po teoreticheskol fizike.
Pod red. V.L.Ginzburga i G.M.Garibiana. Erevan, Izd-vo Akad,
nauk Armianskoi SSR, 1959. 74 p. (MIRA 12:12)

1. Chlen-korrespondent AN SSSR (for Ginzburg).
(Physics)
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GINSPURG, V.L.

"CERTAIN ASPECTS OF COSMIC RAY ORIGIN THEORY"
v.L, Ginsburg

Certain aspects of the theory of cosmic ray origin are discussed in the light of
the werks which appeared since the Varenna conference.

report presented at the International Cosmic Ray Conference, Moscow 6-11 July 1959

iR e
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AUBHORS:Gershman, B. N. and Ginzburg, V. L. B0Y 141-21-1-2/19

TITLE: On the Formation of Ionospherié;fiigéularities R

. i iy o e IS ITLSL s e - T
A S T e L IR ’

PERIODICAL: Izvestiya vysshikh uchebnykh zavedeniy, Radiofizika, 1959,
Vol 2 , Nr 1, pp 8-13 (USSR)

ABSTRACT: In the case of the lower layers of the icnosphere (in
particular, the E-layer), there is no doubt that the format-
ion of irregularities is due to the turbulization of gas
currents and both the turbulization and the irregularities
are produced by ionospheric winds (Ref 1), Therefore, the
only controversial problem is the mechanism of the formation
of irregularities in the F-layer and one is mainly concerned
with irregularities responsible for the twinkling of radio
stars and the spread of the F-echo, The present paper is
mainly concerned with the discussion of the motion of the
ionized component of the gas in the ionosphere., The quasi-
hydrodynamic equations, given by Eas (1)-(3),are employed.

In these equations the subscripts e , 1 and m vrefer

Cardl/5
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to electrons, ions and molecules, respectively. u are the
velocities, ¢, = mN, , ¢3 = MN;, and @ = MN ~ are the
densities, N, , Ni y N, are the concentrations of
electrons, ions and molecules, =-e , m are the charge
and the mass of an electron, M is the mass of the ions and
molecules (assumed equal, the charge of the ions is taken as

equal to e ), B, is the intensity of the terrestrial mag-

natic field (the difference between the magnetic field and
Ho is neglected), E is the intensity of the electric field,

n ny andi n, are the viscosity coefficients, vei s

e k4
and ‘)im are the numbers of collisions of electrons with

Vem
jons and molecules, and ions with molecules, g 1is the accel-
eration due to gravity and p 1is the pressure, If the mean
density o =9 * is introduced and

4y = (%ge *’“?iﬁi)/(% *Pi) then Eqs (1) and (2) give Eq (4),
where N = N, = N, and N<<Nm . In this equation terms
Card2/5 involving pressure, viscosity and the force of gravity are
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included and
J = eN(uy =) » 4= (gpuy + o)/ (pp + 9p) »
Ve >vim , W, >>m\)em and Mvim>> mV,; . The system of

equations (1)-(2) also leads to Eq (5), in which the un-
important terms have been neglected and V), =\>ei *vem .

It is clear from Eq (4) that in the absence of the field

go and the current j , the velocities Bp and u become
equal during a time of the order of Wim . The current
j for go = 0 ig damped out during a time of the order of
l/\)em . If one confines one's attention to quasi-static pro-
cesses then the time derivative in Eqs (4) and (5) may be
neglected and one obtains Egs (6), where o , o, and

oy are the conductivities parallel to H0 , perpendicular

Card3/5
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On the Formation of Ionospheric Irregularivies
to Ho and the Hall conductivity respectively. g'l
B' are the parallel and perpendicular to go com£onents
of E' . Also, uwy = el /me and g = eH /M . If the
s—axis is chosen along the H, and condition (7) is gatis-

fied, then one obtains Eq (8), where the y-axis is chosen to
ot perpendicular to u . Condition (7) is satisfied for
aititudes ).90-100 m, If condition (9) is satisfied, then
£qs (8) assume the form given by the first three equations
at the top of p 11. If condition (10) is gatisfied then one
obtains Eq (11§. It is shown that an jonospheric wind can be
set up in the F-layer only in the presence of an electric
field E which, in the first approximation, is independent

i d is given by BEq (12). An analysis of
the above theory leads to the conclusion that the formation
and motion of ionization irregulariti i i
not a hydrodynamic problem and shoul
inclusion of the terrestrial magnetic field B, »

electric field E and the difference between the velocity
cards/s of the gas as a whole, 1 , and the velocity of the ionized

and
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On the Formation of Ionospheric Irregularities / /19

component Ep . If one neglects the velocity gradients,
the quantity gp is determined by the two quantities u

and E and usually to a good approximation by E only

(ef Eq (12)). 1In order to solve the ionospheric wind and

the ionospheric irregularity problems, the character of dis-
tribution of the field E and the velocity u must be known
on a scale comparable with the dimensions of the terrestrial
globe. There are 12 references, of which 4 are Soviet and 8
are English,

ASSOCIATION: Issledovatel'skiy radiofizicheskiy institut pri Gor'k-
ovskom universitete (Research Radio-Physical Institute of
Gor'kiy University)

SUBMITTED: August 25, 1958,
Card 5/5
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AUTHORS: G¢inzburg, V. L., Eydman, V. Ya.

[—
The .Radiative Force For a Charge Moving
in a Medium :
zaryada v srede

TITLE:

PERIODICAL:

Vol 36, Nr 6, pp 1823-1835 (USSR)

ABSTRACT: In the present paper the

charge moving in a generally anisotropic and

jg investigated. The radiative force in
considerable role when
plasma,
wave guides.
light in the
amplitude of

At velocities

the oscillations and which

medium the radiative force,

CIA-RDP86-00513R00051673

R =

S0V/56-36-6-28/66

(0 sile reaktsii izlucheniya pri dvizhenii
Zhurnal eksperimental'noy i teoreticheskoy fiziki, 19959,

yadiative force far a non-punctiform

gyrotropic medium
a medium may play a

the particle moves in a magnetoactive
in channels and slits in dielectrics and also in
larger than the phase velocity of

which changes the
ig related to the

emission of anomalous Dappler frequencies, possesses a

different sign than that of radiative
emission of normal Doppler frequencies.

Card 1/2
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. force which is responsible for the change in the

friction due to the

The total radiative
amplitude of
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The Radiative Force For a Charge Moving e . S0Y/56-36-6-28/66

in a Medium

ASSOCIATION:

SUBMITTED:
Card 2/2

corresponds to friction also in the case of super-light
motion. However, this friction may be appreciably smaller
than the radiative friction encountered at sublight veloc-
ities., In an anisotropic medium amplification of the
oscillations may occur instead of friction, The decrease of
radiative friction or the appearance of the amplification may
be related to the peculiarities of the anomalous Doppler
effect as revealed by a quantum mechanics analysis and also

to the instability of the super-light particle beams. The
theoretical considerations are based upon the rasults
obtained by a large number of previous papers (Ginzburg et al),
and, in the course of the final discussion, the resulting
conclusions are discussed. There are 15 Soviet references.

Radiofizicheskiy institut Gor'kovskogo gosudarstvennogo
univ;raiteta (Radiophysiocs Institute of Gor'kiy State Univer-
sity

December 20, 1958

APPROVED FOR RELEASE: Thursday, July 27, 2000 CIA-RDP86-00513R00051673(



: 'fAPPROVED FOR RELEASE: Thursday, July 27, 2000 CIA-RDP86-00513R00051673

LD RN S ST IR SR I R RIS R IS A TR

- - . ey

2 6510

67524
g . SOV/141-2m3—1/26
AUTHORS: Ginzburg, V.L. and Eydman, V.Ya. '
TITLE: On Some Pecuiiafities of Electromagnetic Waves Radiated

by Particles Moving Faster Than Light

PERIODICAL: Izvestiya vysshikh uchebnykh zavedeniy, Radiofizika,
1959, Vol 2, Nr 3, pp 331 -~ 343 (USSR)

ABSTRACT: The paper was presented at the Ministry of Higher
Education Conference on Radio-electronics, Kiyev, 1959.
The classical treatment of this problem yields the
Vavilov-~Cherenkov radiation{dondition in:

cos ®0 = ¢/n(w)v (1)
where @0 is the angle between the particle velocity v
and the wave-vector k of the Cherenkov wave, nfw)

is the refractive index at the frequency ® , the medium
being isotropic. In this paper quantum representations
are used because they are so fruitful of interesting
results. The fundamental conclusion is that -for particles
moving faster than light the reaction force of the

Cardl/5 radiation, changing the amplitude of particle vibratiox. f'

&

i\é}_ﬂ:ﬁ-—_’
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SOV/14).-2.3-1/26
¢ Waves Radiated by Particles

on Some Peculiarities of Electromagneti
Moving Faster Than Li.ght
is less compared with that for velocities less thon lignat
and, in an anisotropic medium, can even change gign. The
foice corresponds, therefore, not to Wfriction" but to
an excitation of the vibrations. This effect is obviously
directly connected to the instability of faster-than.
light particle beamse. A point charge moving uniformly
in an isotropic medium radiates energy, as a result of the
‘Vavilov-Cherenkov effect, at a rate given by Eq {(2).
If the radiated frequency is o , then as a result of the

Doppler effect, the apparent frequency at an angle © is

given by Eq (3). Within the so-called Cherenkov cone

the Doppler effect is anomalous since ® increases with
and, if n is constant, w-»09 when @-ﬂy@o s In

practice, the effect is of interest for particle beams
passing through unarrow slots or close to delaying systems
or for beams in magneto-active plasma where the losses are
low., From a quantum point of view, the kinematics of

Card2/5 radiation are determined by the laws of conservation of ;f/
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Sov/141-2-3=1/26 .
On Some Peculiarities of Electromagnetic Waves Radiated by Particles

Moving Faster Than Light

energy and momentum. The changes in energy and momentum
as a result of radiation are given in Egs (4) and (5),
respectively. A system which moves uniformly in vacuo
can only radiate as a result of a change in its interval
state (thus, for example, an electron cannot radiate in
vacuo if moving uniformly). In the general case, When

n £1 , the radiation condition, in quantum terms, is that
given by Eq (6). The advantage of the latter represen-

tation is that it shows the normal Doppler effect to
involve an energy transition from an upper to a lower level,
while the anomalous effect requires the reverse transition.
A system which has only two discrete energy levels can
exhibit both kinds of Doppler effect. In systems with many
energy levels the anomalous effect leads to the possibility

of exciting transverse radiation. Two cases exist,

corresponding to an increase and decrease, respectively,

of the system energye. The calculation of the transition

probabilities which determine how a svstem will behave
Card3/5 may be carried out by classical means; quantum methods Vk//

AP :
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On Some Peculiarities of Electromagnetic Waves Radiated by Particles
Moving Faster Than Light

offer no advantage. The absorption coefficieunt, in the
"normal" process, is that given by Eq (9) while the

anomalous value is Eq (10). The latter expression is

useful where the production of microwaves is considered.

In particular, the case of a magneto-active plasma medium

is applicable to sporadic solar radiation. In an anisotropic
medium the phase and group velccities of a wave neced not

have the same direction. Figure 2 shows the effect of the
sign of dm/dkr on the generation of the Cherenkov radiation.

As a rule, the radiation forces are small compared with the
retarding forces but may become significant when motion
occurs in narrow channels or in plasma.

There are 2 figures and 26 references ;, 25 of which

sre Soviet and I Hungariax,

Card 4/5
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Moving Faster than Light

ASSOCTIATION: .Issl'edovatel'skiy radiofizicheskiy institut
pri Qor kovskom -universitete (Radiophysics Research
Institute of Gor'kiy University) \/]‘7

SUBMITTED: February 25, 1959
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. AUTHORS: __ Gingzburg, V.L., Zheleznyakov, V.V. 50V/33-36-2-5/27
TITLE: On the Propagation of Electromagnetic Waves in the Solar Corona

Taking Into Account the Influence of the Lagnetic Field
PERIODICAL: Astronomicheskiy zhurnal,1959,Vol 36,0r 2,pp 233-246 (USSR)

ABSTRACT: The present note has preparatory character. In a following
article the authors intend to investigate the influence of the
magnetic field of the corona on the sporadic solar radiation.
In this connection the influence of the magnetic field on the
propagation and emission of the electromagnetic waves of the
corona is considered as a preparation. The authors compile
well-known results of western and Soviet scientists and
complete them in & form necessary for the following article.
In particular they consider the emission from the corona
caused by the interaction of normal waves and caused by their
dispersion on the fluctuations of the electron density ;
conditions of emission are given. Furthermore the authors
describe the propagation of the electromagnetic waves in the
corona under the influence of a strong sunspot magnetic field.

N. A, Mityakov is mentioned in the paper.

Lexd=t/2\

ASSOCIATION: Sci. Res. Inst. of Radiophysics, Gor'kiy Univ.
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AUTHOR: Ginzburg, V. L. S0V/56-36-6-46 /66
[ IS e

TITLE: Comparison of the Macroscopic Theory of Superconductivity
With Experimental Data (0 sravnenii makroskopicheskoy teorii
sverkhprovodimosti s ekeperimental'nymi dannymi)

PERIODICAL: Zhurnal eksperimental'noy i teoreticheskoy fiziki, 1959, Vol 36,

, Nr 6, pp 1930 - 1932_(U83R)

ABSTRACT: L. P. Gor'kov (Ref 1) (see this periocdical p 1918) showed that
the macroscopic equations for guperconductors set up by Landau
and Ginzburg (Ref 2) can be deduced from the modern microscopic
theory of gsuperconductivity. In the equations deduced by Goxrtkoy
the charge e,z "28 put equal to the double electron charge cor-

responding to the Cooper pairs (eeff ijg identical with the quar-

tity denoted by Gor'kov as e"). The phenomenological constant %
obeys the equation (1):

Ceff B 6% = 4.32 10'E_ &% (H__ denotes the oxitlcal
* = o em L *Ine om L ‘em 29 G- habe

magnetic field, &, - the (London) penetration depth of the #ield

Card 1/3 into the massive metal at the given temperature 7). The meaavred
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Comparison of the Macroscopic Theory of S0V/56-35-5-46 /66
Superconductivity With Experimental Data

Penetration depth & is'equa.l to éL if T is ejval to the exig-
ical temperature T c® Within the range of critical temperature,
accuracy differs, for Sn’ & ~ by ab AT = 7,=T £0.1°%, at Al
676, if A Tf(10-3)°. Furthex, a numhesr of empirical eluiinis
is set up, viz. for §, Hypy #y T, and A and for Sn, SneTa /0,34
In). The experimentally obiained values ans compared with %Shoee
retical values. Thus, for Sn Tc = 5.'.730 and % = 0,153 ig o%-

tained, according to Faber 0e15 and for the izoirapie rodel e
cording to reference 5y 10 : % = 0,149, g0 thz’ the velze ¢ a
0.15 = 0.16 may be considered to be correcs: (voth in the mec-o-
and in the mieroscopical theory). if, for the surfase enexsyr,
it holds that ¢ g = B /8%, one obtains with x = 0.158 : A =

6.58; ~1.66.,1072, TO/(TC- T); experimentally, however, the val-

ues 2.5 (according’ to Sharvin, reference 8) and 1,38 (Febes,
referance 9) are obtained instead of 1.66. All de%a hitherio

R

APPROVED FOR RELEASE:

Thursday, July 27, 2000 CIA-RDP86-00513R00051673(



"APPROVED FOR RELEASE: Thursday, July 27, 2000 7 ?IA-RDP86-00513R00051673

T S s S K S R T A G ST

Comparison of the Macroscopic Theory of SOV/56-36-6-46/66
Superconductivity With Experimental Data

mentioned refer to Sn. Analogous comparisons are drawn for Al,
There are 14 references, 7 of which are Soviet,

ASSOCIATION: Fizicheskiy inatitut im. P. N. Lebedeva Akademii nauk 8SSSR
(Physice Institute imeni P. X. Lebedev of the Academy of
Sciences, USSR)

SUBMITTED; February 19, 1959

e
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24(0) 30v/53-61-4-1/1
ATYROR: Chanteov, R,

7T he .24 Al1-Tnica Conference on the Physics of low
Tonperatures (5-y¢ Tsesoyuznoye sowhchaniye po fTslke niakikh
temperatur

Qd-u.ru» fizieheskikh nauk, 1357, Yol €7, %r &, pp 743750
., (Usse)

®nis Conference took place fros Ocloder 27 %0 %o ezber ! at
T ieis 18 s organized by the Otdeleniye fiziko-natezali-
—ehesklkh nask Akadezii nauk 33SR (Deparimeat of Phyelco-
aathenatical Sclences of the Acadeny of Sciences, casw),
the itadesiys nauk Srutinskoy SSE (Academy of 3clences,
Crusiaskays 8SR), and the Thiltasskiy gosudasstvenayy und=
wversitet im, Stalina (Tbilist State Universisy imeni Staltn).
The Conference s sitended by about 300 wyecialists fros
*a1lts1, Boscow, Dhar'kov, Kiyev, leningrai, Sverdlovsk, and
otbar citi -l ¢1l as by = nuaber of on.h thin scientiats
ot prement vorking in tha USSE. About 50 léctures were deliver~
= ed viich vere 4ivided according 10 ressarch fields. . .
| e e e 1T, Quprasqgdpetivity. 13 lectures dalivered on this
field of shich ¥wo were yxperimental and the others thecreti-
val, leporis on ezxperizmental invea<igations of supraconductivity
‘ ‘ re delivered By Tu. Y. Sharvin ant 7. P, Zantzoakher (1rp)
| end %, ¥, Zavaritekiy Annm“. The forzer vaia:»n-..om the
structure of ¥he iatersediate atate in conocrystals of pure
——. . Card u\: tin, the latter oeasured the sher-=al csnductirity of different-
1y -vnuomoonvaan.:m erlindrizal pallius sea=;les at
0.1 « 4.2°K. A. Abrikosov, L. P. flor'tav a2 I. M. Khalat-
nikov (IPP) theoretiZally investigated the YerevicT of a
superconiuctor ia the high-frequency field, 7. 1. Cinebur
and G. P. Zharkov (PIAY) dealt with the microscoyical hecry.
and Giniburg dlscuswed anong othar things the part played 4
- by fluctualions irn pbese trazsitions of the secon? kind.
1. M. Lifshivs (ERPTI) shoved thut £t follows from the sod
tfiecry of svprasaanizzi'Tity fa sonsiieration of the animo-
tropy of actals hat,

n princizle, the axristence of supra-
conductors is possidle ehich are supra-conducitve anly with-
in & liatted range of tagperatuire {and not at all texjeratures
®elow the critical oanes,. 3. Ceyliknan and T. E. Kresin
(IAE) {nvestig.ted tte elu.sron- ani phonon therca. conductivi-
ty of supraconiuctors by zears of the sicrozccrical thaxy at
temperastures that are not very near absolute zere. . V. Buykov

\u and L. E. Gurevich (PTI AX SS5R) spoke adout the sufface

energy on 15@ boundary betveen the supraros2uctive and norael
phases. D, F. Zubarev snd Yu. A Taerkcvnikov {~atecatichenkiy
{nstitut A¥ S55R 2 Xathezatics Inaiiiuie as u«mmw dealt with

Card 4/ the thermoivoanics of the supraconiuctive state (P oehlich-s0del),
¥, V. folmachevy (EIAZ) investigated the problea of collective
excitations in s supraconduszter. ). Y. Shirkov {Ct*yadinennyy
tnetitut yedernykh issledovani: - Joint Ingtitute of lMuclear
Research) spoke atout conside.aticn of Coulozbh-interaction
of ewlectrons in sezfcondustors. The proble= of cozzideration
of the Souloud interaction was discussed by Che

an’ Chou, Hsi=-hsin = (26U}, .

\j e - ,
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Mikhayloy, A, A., ed.

| - stanteii v kosmosel sbornik statey (Space 3
H Articles) Woscow, Iza-vo AN S3SR, 1960. M4 D. 25,000 coples
| printed. {Serisst Akadeniys nauk 338A. :-cngo-uoucuu!ﬂbw&
1 Sariya) -
i Resp. R4.1 A, Al Rikhaylov: Cozpiler? ¥. V. Pedorov; z4, of
Publishing Bouse: Ye. M. Kiyaus; Teen. Ed.t I. D. Novichkova.
PURPOSE: Tnis book is intended both for the space specialist and
the aversge reader tnterested 1in space probless.
COVFRAGE: . The dook containe 73 ehort articles vy various goviet
authors on problens connected with space vravel and the staunch-
satellites and apace rockets. ﬁun pos-
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PEXT; The author discusses the problem &8 to whether transitions of second
kind have the same character in superconductors, 1iquid helium, ferro-
magnetics, and seignettoelectrics, and differ from one another only by the
value of one parameteT. Corresponding to the theory of phase transitions
developed by Le D. Landau (Ref. 2), the author writes down the seriesi

 =¢ arlz + (3/2)’14 + (7/6)16 + 6{grad Tl)z (1) for the thermodynamic
potential é , Where @o’ o, B y, b, are functions of temperature and

pressure, and 6(grad 71)2 ig described as correlation energy. Because of -

thermal motion, " filuctuates round & mean véalue %, The geries 1% in
first approximation gives correct results ag jong 8&s Y] Y~ (BN and

(A‘rl )%, respectively, are gmall as compared to Vé_:'—;-_ (—"i)2 The condition
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ABSTRACT: The presence of an ordered magneti
rotation of the pla
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emission passing through the corona. TIhe radio emigsion
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Discrete Sources Transmitted Through it
follows that for 1 = 5 to 20 ,

N~ 2 x 1014 - 8 x 10lz and oy

m?) = Iy ezN/m = 3.18 x 109 ,

- gH/mc =
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The difference between the refractive indices
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the plasma layer is given by Eq (1), where the integration
is carried out along the ray which in the present case can
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