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Title ." Concerning Yu. V. Riznichenko's article "Determination of the
fields of intensity of selsmic waves (ibid, No 1, 1954)
Periodical . Izv. AN SSSR, Ser. geofiz, Jul-Aug 59, 391-392
Abstract . Yu. V. Riznichenko proposed & method for determining the fields of

intensity (more accurately, the energy density) of seismic waves
(1ongitudingal or transverse) within the medium, 1f one knows the
field of intensity on a certain surface R, at which is given the
"go-called 'dynamic' hodograph represented by the set of functions
ty = t(x., ¥p, Zp) and B, E(X,, Yp» Zp), where E 1s the intensity
of the waves and t is the time field; he reduces this problem to
the integration of a first-order differential equation relative to
E for glven boundary condition E/R = Er. The writer of this note
states that Yu. V. Reznichenko, according to his faulty derivation
of his formulas, is apparently unaware of the classical work of

N. A. Umov (Izbr. uch. (Colleted Works), Moscow-Leningrad, 1954,
pp 161-163).
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Title . Approximate solution to the problem of the aiffraction of plane

vave relative to the aperture
Periodical : Izv. AN SSSR, Ser. geofiz., 3-16 Jan-Feb 1955

the dif-
Abstract : The author derives an approximate solution to th;.léig:let: :tfxe aperture
' fraction of a plane elastic longitudinal wave ©e uations of elas-
by means of the Huyghens-Kirchhoff principle for the eq titative anal-
ticity. The formulas obtained permit one to give & q‘:;‘iut“m by
cis of the diffraction field. The computations are kiy for his pos-
iumerous graphs. The author acimowledges N. V. 2.volinsk gf computa-
ing of the subject, L. P. Zaytsev for directing the vgr v, Ushakove,
tion, and the laboratory assistants M. A. Kuznetsod, B;rn;on
and N. N. Limacheva. Fifteen references (e.g. I. Svm celoaic waves,”
roblems of the kinematics of propagation of diffr;c Fridmen, "Diffrac-
Prudy Geofiz. in-ta AN SSSR, No 9 (136), 1950; M. M- O ilinear rigldly
tion of plane elastic wave relative to gemi-infinite !l'egﬁg)
ivided olit," Uch. zep. 1GU, ser. mat., No 11k, 17, .

Institution : Geophysics Institute, Acedemy of Sciences USSR

Submitted . February 13, 1954
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intensity of selsmic waves." (MIRA 8:10)
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T ranslation from: Referativnyy zhurnal, Mekhanika, 1958, Nr4. pllS(USSR)

AUTHOR: Sw
Approximate Solution O of the piffraction of a Plane
Longitud'mal Elastic Wave in ion to a Horizontal Fault
(Priblizhennoye resheniye zadachi difraktsii ploskoy uprugoy
prodol’ noy volny otnositel' no gorizontal‘ nogo sbrosa

1955, Vol 14. pP 79-90

TITLE:

PERIODICAL: Tr. In-ta geofiz. AN GruzSSR,
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Approximate Solution of the Problem (cornt.)

the isolated element' in accordance with which the descending ]ongitudinal
wave 1S reflected from the rectilinear boundary at each point in the same
manner as if it were reflected from a small element of the plane surface
intersecting the given point. In the author's opinion, the method de eloped
is a generalization of the Huygens principle applied to the system of wWa-€
equations which describe the propagation of longitudinal and transyerse
wares. With the help of the stationary-phase method a study is made of the
waves spreading OvVer wide wave areas.

E. Ye. Khachiyan

¥ yeatlione-Theory 2. Mathematics
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AUTHOR: _skuridin, G- A.

of elastic wave scattering on curvilinear

: On the theory
TITLE? bgundary. (K teoril rasseyaniya uprugikh voln na

krivolineynoy granitse .

1zicheskayad, 1957,

Seriya Geof
RIODICAL: 1zvestliy2 Akademil Nauk,
e No.2, PP- 161-183 (U.S.S.R.

: An eX anded version
ABSTRACT the 3¥d A1l Union Mathematical Conference-

a roximate solution of the problem
bt ring along a curvilinear poundary, c

on the pasis of

1t is shown that the reflection of 2 P
from & curvilineal poundary produces a
card 1/4 a transverse wave with 2 diversg un
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TITLE: On the theoTry of elastlc wave gcattering on curvilinear
poundary- (K teoril rassehaniya uprugikh voln na
krivolineynoy granitse).

An analysis 1s given of the mailn wave produced during
the incldence of a transverse wave on & rigild curvili-
near boundary and it 1s ghown that 1n this case the
formation of geveral main waves is possible. Scattering
indicatrices are glven of longitudinal and transverse
waves and also graphs j1lustrating the character of
weakening of these waves along the R beam. The intro-
ductory paragraph gummarizes briefly work of other
authors on this subject. The problem 1tself 18 formula-~
ted and solved for the inclidence of a plane 1ong1tudinal
wave 1in para.l. The solutlon for the incidence of a
plane tpansverse wave 1s arrived at in para.2, while in
para.3 an approximate evaluation 1s. given of the inte-
grals, and in para.lt the main wave 18 analyzed. The
diffracted field 1in the wave zone during the incidence of
a plane 1ong1tud1na1 or transverse wave on a curvilinear
poundary c¢an be expressed by eqs. 16), (1T) (31166-167),
(23), (24) (p.168) and (72) (p.179); two reflected waves
are obtained, but these are 1nO jonger plane, due to the
card 2/4 curvilinear nature of the poundary.
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TITLE: On the theory of elastlc wave scattering on curvilinear
poundary- (K teorili rasseyaniya uprugikh voln na
krivolineynoy granitse).
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AVAILABLE: Library of Congress
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AUTHORS: Sggridin,wglgl, and Kurnosova, L.V., Candidates of Physico-
“Mathematical Sciences
TITLE: Scientific Research by Means of Artificial Satellites of the

Earth (Nauchnyye issledovaniya pri pomoshchi iskusstvennykh
sputnikov zemli

b
PERIODICAL: Priroda, 1957,';4‘1:0 12, pp 7-14 (USSR)

ABSTRACT: The article deals with the problem of inquiring into the
phenomena beyond the atmosphere by using artificial earth
gatellites. The idea %o build satellites originates from the
Russian scientist K.E. Tsiolkovskiy who years ago suggested
sending them into the space by means of rockets. The two
satellites recently launched by Soviet scientists are the
first of a series of new research devices which in all prob-
ability will soon be commonly used for the study of the
phenomena in the universe and for solving problems of space
flight. According to the authors, Soviet scientists have de-
veloped a method of calculating the length of the operational
capability of a satellite and also the changes in the orbit's
parameters during the time of flight. The satellites will be

card 1/5 able to collect important data on the characteristics of the
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Scientific Research by Means of Artificial Satellites of the Earth

atmosphere at altitudes of up to 1,700 km, to measure the full
intensity of cosmic rays and to register ultraviolet and X-
rays emitted by the sun. The two satellites are equipped with
instruments for the study of the short wave part of the solar
spectrum (Figure 2 explains the arrangement of apparatus re-
gistering ultraviolet and X-rays of the sun) which enables the
investigation of various layers of the sun's atmosphere.

Cosmic rays will be observed with apparatus as shown by Figures
3 and 4, collecting the necessary material for determining
nuclear showers of low intensity. Other devices will enable

to register variations of cosmic rays of different kinds (last-
ing 24 hours, 27 days etc) which will be obtained at different
points of the globe almost simultaneously. Vital data are also
expected on the influence of the sun's activity on the intens-
ity of cosmic radiation. A further object of research is the
structure of the atmosphere. The most important problem of
physics of the atmosphere is to what extent its composition
depends on the altitude, as reliable data exist only up to
heights of 100 km. The satellites are also registering the
corpuscular radiation of the sun, which is of vital importance

Tﬁgkki;;L;
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Scientific Research by Means of Artificial Satellites of the Earth

in the ionization of upper layers of the atmosphere, in the
formation of polar lights and in geomagnetic disturbances,

The study of the structure of the earth's magnetic field in
regions above the strongly ionized layers of the upper atmo-
sphere can probably answer the question of the earth's magnetic
field and why it changes in the course of time. Micropart-
icles of interplanetar substances moving about at high alt-
itudes will be registered when touching the rocket's hull or
special membranes as shown by Figure 6. The 2nd artificial
satellite, which was launched on November 3, 1957, is described
as follows. Its orbit has the shape of an elipse whose re-
motest point from the earth is approximately 1,700 km away.
During 24 hours it circles the earth about 14 times. It
carries, beside scientific equipment, 2 radio transmitters
operating on frequencies of 40,002 and 20,005 megacycles re-
spectively, electric batteries and an airtight cabin with a
dog for experimental purposes. Contrary to the arrangement in
the first satellite, "Sputnik No 2" carries all the equipment
in the front part of the rocket's last stage. Only the radio-
metric measuring device is attached to the hull of the rocket.
The total weight of the equipment, dog and electric batteries

iR
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Scientific Research by Means of Artificial Satellites of the Earth

included, is 508.5 kg. Figure 1 shows the devices for invest-
igating the sun's radiations as carried by "Sputnik No 2",
Figure 2 the dog in the airtight cabin before being placed in
the satellite. The cabin holds food for the dog, an air con-
ditioning system (for regeneration and temperature control),
instruments for registering pulse, respiration, blood pressure,
for taking electro-cardiograms and a series of sensitive cells
for measuring temperatures and pressure in the cabin. A radio-
telemetric equipment enables the transmission of all measure-
ments to the earth at regular intervals according to a pre-
arranged plan. The dog's cabin and ball-shaped conmtainer are
made of aluminum alloys. Their surface is polished and
specially finished to attain a certain coefficient of radiation
and to absorb solar radiation. Figure 3 shows the equipment
for registering cosmic rays, Figure 4 the arrangement of the
containers holding the satellite's equipment, Figure 5 a dia-
gram showing the same arrangement,

There are 7 photos, 4 diagrams and 2 references, all of which
are Slavic (Russian).
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ASSOCIATION: Institute of Geophysics imeni Q.Yu.Shmidta of the AN, USSR
(Moskva) (Institut fiziki zemli imeni O.Yu. Shmidt Akademii
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AUTHORS:

TITLE:

PERIODICAL:

ABSTRACT:
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49-58-2-1/18
Skuridin, G. A. and Gvozdev, A. A.

On Boundary Conditions for Jumps in Discontinuous
Solutions of the Dynamical Equations of Elasticity
Theory. (O krayevykh usloviyakh dlya skachkov razryv-
nykh resherniy dinamicheskikh uravneniy teorii
uprugosti.)

Izvestiya Akademii Nauk SSSR, Seriya Geofizicheskaya,
1658, Nr. 2, pp. 145-156. (USSR)

At the present time asymptotic representations are
important in many branches of mathematics and
theoretical physics. In Refs. 2-7 the application
of the asymptotic method to the solution of dynamical
problems in elasticity theory was indicated, and the
fundamental equations for jumps in discontinuous
solutions of the equations, both for homogenecus and
for inhomogeneous media, were obtained. However,
for the further development of the asymptotic method
it is essential ito formulate the basic boundary
conditions for jumps in discontinuous sclutions.
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Or. Bourdary Conditicns for Jumps in Discoutinuous Solutions of
the Dynamical Equations of Elastieity Theory.

This makes it possible tc solve prcblems immediately
for jumps in displacements and velocities, without
reference 1o the solution of Lame's cystem of equations.
The passage to the limiting relations in these
equations must be acrompanied by a similar transition
in the btoundary conditions (Ref.Z)}. Such a
transifion is absent from Refg¢. 4 and 5. For
simplicity the authors consider the two-dimensional
case with two-dimensional boundaries and plane
boundaries of separation; but within the limits of
applicability of "the principle of the isolated
element", the cunclusions remain true for curvilinear
boundaries (Ref.2). The authors begin by discussing
the transformation of the fundamental equations of
Card 2/13 motion in an inhomogeneous elastic medium:
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Ca Boundary Conditions for Jumps in Disconbinuous Solutions ¢f
the Dynamical Iquations of Llashticivy Theory.
a d
85 = =
1 94
ds; dry
4
( —— denotes differentiatior alony a ray) and P
dsi

and @ are cdefined by

A T 2y o , (1 2
P = g’-‘e:q:J_]_; j R S I g Mexg {___ \ Fyuﬁfed'v:e'? ,
- ‘2oL .
Lz ¢ J (23 (d.9)
then the eguatiors for the juap discontinuities im the
Card 5/13 displacement —rerhor N, 24 =rs
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On Boundary Corditions for
the Dynamical Equations of

There are 4 figures and 13 references, of which 3
are Bnzlish and 10 Russian.-*

ASSOCIALION: Academy of Sciences of the USSR; Institute of Barth
TPhysics. (Akademiya nauk SSSR; Instltut fiziki

Zemli,)
SUBLITI®ED: April 22, 1957.
AVAITABLE: Library of Congress.
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Vsesoyuznyy natematic

Trudy. t. M Kratkoye scderzhanlye se
inostrannykh uchenykh (T
tical Conference in Moscow. vol. LE}
Reports of Poreipgn uﬁo:«»nni Noscow,
287 p. 2,200 coples printed.

Akademiya nauk SSSR.

gattorial Board:
B.V. Medvedev,

heskiy s"yezd.

Sponsoring Agency:

Tedh. Bd.:. G.N. Shevchanko;

Boltyanskly A.M. Vasil'yev,
a. Postnlkov, Yu.

Wokol'skiy [Resp. Ed.), A.
Rybnikov, ?. L. Ultyanov, V.A. yuspenskiy, N.
snilov, end A.I. Shirshov.

1s dook is intended for nathematic
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matical Conference,
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maries of the papers presented by Sovi
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of his paper
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history of mathematics.
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iyrHOR:  Skuridin, G. B sOV/49-59-1-1/23
TITLE: Duhamel's principle and Asymptotic golutions of

Dynamic Equations in the TheoTy of Elasticity. I.
(Printsip Dyuamelya I asimptoticheskiye resheniya
dinamicheskikh uravnenly teorii uprugosti. 1))

PERIODICAL: Tzvestiya Akademil Nauk SSSR, Geriya Geofizicheskay2,
1959, Nr 1, PP 3-10 (USSB)

ABSTRACT: The asymptotic (ray) method has been applied in the .
study of propagation of elastic waves in uniform and
non-uniform isotropic media by many workers (Refs 1-7) .
The present paper uses Kline's pethod (Refs 8,9) to
solve asymptotically equations of the theoTy of
elasticity on the basis of Duhamel's principle. Kline's
results,obtained for one-hyperbolic equation,are applied
to a system of dynamic equations of the theoTy of
elasticity. 1t is shown that,if there is a system of
finite discontinuitles in the pulse solution, then
solutions of dynamic equations may be represented in
the form of geries in reciprocal powers of iw, where
w 1is the angular frequency. A harmonic source of
card 1/2 vibrations 1o assumed in this apalysis. The constants
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: SQV/49-59-1-1/23
Duhamel's Principle and Asymptotic Solutions of Dynamic Bguations
in the Theory of Blasticity. I. "

which appear in the series mentioned above are ® Jumps"
of the pulse solution and "jumps" of its derivatives
with respect to time. At o -» oo the series obtained
for the components of the displacement vector become
asymptotic. The region of convergence of the series
is not discussed. The paper is entirely theoretical,

There are 13 references, 7 of which are Soviet,‘i,English,
1 German.

ASSOCIATION: Akademiya nauk SSSR,Institut fiziki Zemli
(Ac. Sc., USSR, Institute of BEarth Physics)

SURMITTED: August 20, 1957
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5/049/59/000/05/001/019

AUTHOR:

TITIE: Duhamel'S Princi nd the Asymptotic Sglutions of
Dynamic Equations of the Theory of Elasticity.

4
PRRIODICAL: Izvestiya Aksdemii nauk SSSR, Seriya geofizicheskaya,
1959, Nr 5, PP 337-343 (USSR)

ABSTRACT: The first part of this work was published in this
1959, where it was shown tha® Duhamel's

integral ¢ jve equations of the theory of
glasticity. integral was used to
£ind an asymptotic € i (Bq 1) for a harmonic
cource of vibrations exp (~iwt). In order to
apply Eq (1) to practica solubion of the system
of Bags (3). which expres i neous
clastic medium, must pe found ( ). s an example,

neous isotropic elastic medium is considered. In
Ccard 1/2 this case the system of Egs (8) is derived where the @
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5/049/59/000/03/001/019

Duhamel's Principle and the Asymptotic Sclutiocns of Dynamic Equations
of the Theory of Elasticity. II

region D 1is divided by a digcontinuity on the surface

§ = 0 into two regions Dy &ud D, (Fig 1). If

Eqs (8) are applied %o each region separately, formulae
(12) to (L4) are found for Dy.+ By combining them with
the equivslent formulae for D5, Eq (20) can be dsrived
which determines the component u of Eq (1). The other
two componsnts ¥ and w are found similarly. Thus the

integral (21) is obtained which in the case of longitudinal
and transverse waves can be written as Egs (22). The
paper is entirely thecretical. There is 1 figure and

4 Soviet references.

ASSOCIATION: Akademiya nauk SSSR, Institut fiziki Zemli
(Ac. Sc. USSR, Institute of Physics of the Bartn)

SUBMITTED: August 20, 1957
Card 2/2
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s/023/60/13o/06/o19/059

AUTHORS: gkuridin G. A.y Stanm kxovich, Ko P. B0O13/B00T
‘::::::f:::::;, tanyuxo s ===

TITLE: An Approximate golution of a Problenm Cconcerning the Motion of a

Conductive Plasmay
PERIODICAL: Doklady Axademii nauk gSSR, 1960 Yol 130, NX 6, PP 1248 - 1251
(ussR)
ABSTRACT: geveral anthors developed & new method for the aeymptotic inte=
£ lineaTr partial differential equations of the hyper-
i this method they determined asymptotic
4 for Faxwell egua-
problems of the elas-
The general jdea of this
n the present papers in a lineaT
in a wave equation) 18
the de approximatively
the initi jection of the
which means ¥ pt in the form
jf @—> 0.
grad® = 1/c2 and
z) denotesd the eikonal

card 1/3
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An Approximate Solution of a Problem Ooncerning the §5/020 60/130/06/019/059
Motion of a Conductive Plasma BO13/BOOT

of the wave and L(xgygz) the amplitude of the oscillation. The
compression ghock of the uns and the amplitude
of "geometric approximation"

physical jnterpretation of the asymptotic me

and linear squations 1a, however, no longer 8¢ eagy. Howevery
also in this caae geveral problems may be formally golved by
this method. The authors of ths\present paper integrate the e-
quation P cillationaTQy peans of this method: they

investigate the motion of a gasrin a medium with the finite
conductivity ©. The medium is pere assumed to gsalisfy the egqua<=
‘ (s-85)/ey

tion of stats P = Q@ Y. The corresponding system of
equations of maggeto=gas-dxgamicd?in the onedimensional case is
explicitly written down. The problem 18 reduced to the determina-
tion of the unknown quantities Py Qo H, and u (velocity of the
gas) in a gufficiently general form, which means that these
equations are to contain arbiirary gunctions which are then de-
termined from the initial- and boundary conditicns. The calecu-
lative solution of this problem ig followed step by step. For

card 2/3 the determination of © end. u {where @ = (lnA)x one obtains two
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An Approximate Solution of a Problem Concerning the 5/020/60/130/06,/019/059
Hotion of a Conductive Plasma BO13/B007

arbitrary functions T(t) and F(9) and an arbitrary constant B,
The authors then investigate the case P(e) = BO with B = const < 0.
For this case a rather lenghty expression is obtained for the
magnetic field strength. Further; the final expressions for the
density ¢ and the pressure P are obtained. The corregponding
arbitrary functions are to be determined from the boundary con-
ditions, The concrete solution of the problem presents no dif-
ficulties. Thers are 10 references, 6 of which are Soviet.

ASSOCIATION: Institut fiziki Zemli im, 0. Yu. Shmidta Akademii nauk SSSR

(Institute for the Physics of the Earth imeni 0, Yu, Shmjdt
of the Academy of Sclences of the USSR)

PRESENTED : November 16, 1959, by N. N, Bogolyudbov, Academician
SUBMITTED: October 22, 1959
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Motion

TITLE: The

\ B013/B00T

of a Conductive Plasma

Under the Effect of & Piston

PERIODICAL:
(UssR)

ABSTRACT:
the motion of & plasna

to the following
to move within a

ton moves according to the law X
for the speed of the piston. After &

u (¢) . at = ?(t) holds

certain time,

wave is neglected,

card 1/3
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Doklady Akademii nauk SSSh,

In the preseni paper the authors apply the general
determined in an
A conductive
tube under the jnfluence of a piston. The pis-

problem:

a shock wave

sufficiently high value of a,
mediately and near the o
motion of the medium until the development of 8 strong
for it is small and is of ho egsential im-

portance. Next, the quantities occurring in the equation Lf//

1960, Vol 131, N¥r 1, PP 12 - 14

relations for
earlier paper (Ref 1)
mediun (plasma) is assumed

- at2/2 s J(t). In this case

develops before the piston. With a
the shock wave occurs nearly im-

rigin of coqrdinatea. The region of the

shock
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The Motion of a Conductive Plasma Under the Effect /020 60/131/01/019/060

of a Piston B013/B00T
x + X a’l
u(x,t) = 2x T r P 31 are determined. B = const; B = const{0;

a = wv’;, where & denotes the frequency; ?(t) and Ao(t) aye ar-
bitrary functions of time. For t = 0, x = O one finally obtains

eyt g )

() - TG

+ (k + 1)t [31: (3 - k) — ﬂ‘-—"—ilp-]}. If only the terms which are
ijn first order small with respect to ut/p are retained

k + 1 2 Skz -1 2xat3
x(t) = = at™ + 128 follows. This expression also

furnishes with sufficient accuracy the law of motion for the
front of the shock wave. For the velocity of the wave front one

1

]
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The Motion of a Conductive Plasma Under the Effect 5/020/60/131/01/019/060
of a Piston : BO13/B00T
2
k + 1 (x° - 1) 2
obtains Dfront == at + 1P xat“, and for the rate of

flow of the gas behind the wave front uback(x,t) - at +
2
+ (k-1)uat” o For g one finally finds

2p
1
k + 1 4 n t +
Q= Vk4u 1 (z) T B Qe Next, a rather long expression

for P is determined. Thus, the problem of finding all parameters
determining the motion of a conductive plasma under the influ-
ence of a piston is solved. There are } Soviet references.

ASSOCIATION: Institut fiziki Zemli im. O. Yu. Shmidta Akademii nauk 3SSR
Institute of the Physics of the Earth imeni 0. Yu. Shmidt of
the Academy of Sciences of the USSR)

PRESENTID ; November 16, 1959, by N. N. Bogolyubov, Academician q///
SUBMITTED: October 22, 1959
Card 3/3
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87394
G, 3140 5/020/60/1 35/006/010/037
S B019/B056
K26, /1410
AUTHORS: Vakhnin, V. M., and Skuridin, G- A.
“WMW
TITLE: 4 Possible Trapping Mechanism of Charged Particles in a

Magnetic Field

PERIODICAL: Doklady Akademii nauk SSSR, 1960, Vol. 135, No. 6,
pp. 1354-135T

TEXT: The equation of motion for a charged particle moving in the equato-
2

|2 11
rial plane of a magnetic dipole is given as: M. 20! - 99 _ 2 (6). If
2 , 2 3/2 @5

(" + ¢
the loss in kinetic energy of the particle is neglected, the coefficiert
a = VeM?mvc (M - magnetic moment of the dipole) will be constant. When a
particle travels in a magnetic field, however, & radiation occurs, which
decreases the kinetic energy, and at low energy losses it may be assumed
that Av/v 2 -26a/a (7). The authors analyze (6) and, for this purpose, g0

card 1/2
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A Possible Trapping Mechanism of Charged 5/020/60/135/006/010/037
Particles in a Magnetic Pield B019/B056

over to the phase space with the coordinates w = g/a and u = %%/a. The

3/2
. ; . w u {1 + (u/w)é}
differential equation du/dw = — + 2= }

u w uw

analysis of the phase curves with respect to the isoclinal lines of this
differential equation is carried out. Schematical representations of the
changes in the direction of motion of the phase point are shown. These
changes are caused by the loss in kinetic energy. Herefrom, conclusions
are drawn as to the motion of the particle. The authors briefly deal with
the three-dimensional case in which a particle does not incide in the
equatorial plane, but arbitrarily. In this case the phase space is four-
dimensional: u, w, %, d@/d\, where ¥ is the meridian angle. From the in-
vestigation it follows that for any distance there exists a critical
velocity at which the energy loss leads to the trapping of the particle.
The authors finally state that this trapping mechanism is not the only one.

There are 3 figures and 5 Soviet references.
PRESENTED: July 11, 1960, by A. Yu. Ishlinskiy, Academician

SUBMITTED: June 23, 1960
Card 2/2

is obtained. An

APPROVED FOR RELEASE: 08/24/2000 CIA-RDP86-00513R001651210015-9"



CIA-RDP86-005

2 AT S YRS

13R001651210015-9

=

OIS

AZIZYAN, A.K.; ANDIIYANOV, B.,V.; BARASIEV, P.i.; BUGAYEVA, M.I.; VASIL'YEV,

N.I.; DENISOV, N.N.; ZASLAVSKIY, B.Ye.; 0STROUMOV, G.N.; SYUPAYEV,
A.S.; ADZHUBEY, A.I., red.; GORYUNOV, D.P., red.; IL'ICHEY, L.F.,
red.; SATYUKOV, P.A., red.; SIVOLOBOV, M.A., red.; SKURIDM, G.A.,
red.; TOLMACHEV, A.V., red.; DANILINA, A.I., tekhn, red.

{Dawn of the outer space era)] Utro kos:icheskoi ery. Moskva; Gos—
politizdat, 1961. 762 p. ___ [Phonograph record "World flight to
the stars. Soviet man in outer space 3! report] Gramofonnaia plastin-
ka "Vsemirnyi reis k zvezdam. Sovetskii chelovek v kosmose™; repor-
tazh. (MIRA 14:10)

1. Redaktsiya gazety "Pravda" (for Azizysn, Denisov). 2. Komitet po
radioveshchaniyu i televideniyu (for Andriyanov). 3. Redaktsiya ga-
zety "Komsorol'skays pravda” (for Barashev). 4. Redaktsiya gazety
#govetskoye foto" (for Bugayev), 5. Redaktsiya gazety "Krasnaya
vezda" (for Vasillyev). 6. Gosudarstvemmoye jzdatel'st¥o politi-
cheskoy literatury (for zaslavskiy). 7. Redaktsiya gagety "lzve-
stiya" (for Ostroumov). 8. Telegrafnoye agenstvo SSSR (for Tyupayev).
Astronautics
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26738
s/04o/61/o25/003/015/026
q,1300 2208/D304

AUTHOR: SEEEEQ}EL G.A. (Moscow)

e

TITLE: The approximate theory of the wave-front appearing on
a cylindrical obstacle in an homogeneous elastic
medium

PERIODICAL: Akademiya nauk SSSR. Otdeleniye tekhnicheskikh nauke.
- Prikladnaya matematika i mekhanika, V. 25, NO. 3y
1961, 490 - 497

on collision of the plane elastic wave with a rigidity fixed cir-
cular cylinder. Only the exposed (i ted) part is investiga-
ted as in the nghadow" a diffraction p2 n occurs which is more
complex. A plane transverse elastic wave (Fig. 1)
meets a cylinder of radius h. The wave is

p24T: In this work the wave-front is investigated which appears :%1‘-

(1.1)

Card 1/7
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The approximate theory of oo

are
Reflected potentlals near the cyl:mder

e

iulelk;(axx+ﬂ-v+v.) (1.2)
) 118_"‘"6',‘ (xRt n ) ] “’l (:I:, J, l) = C—
¢ D=

( ) 14

(103)
2 -aq) a‘P (p* = '¢’o+‘h) .
W= - q) + :{l : v =7y A

ox

nece
On the cyllnder u=v=20 (1'4) he .

_ V—‘ z ag = 1 —2c08% %
oy ——esmzl—-cos;, 1 —e?sin®* %,

= — n B = —2sin 9 COS Y (1.5)-
(e'cosy + y1—e* Tgin? ) sind, a . ‘

- — = 0S

Q '__h(scosx-{- l/l gZsin® 1), ] cos’

T

2e sin €05 L
—‘__'_______,_.__—__’—-:——;.——_“'
A= esm’x—i'“’slvﬂ (E—— k >‘) (1.6)
indy —cos % yi—esinly
esl =
B(#) = Jamiy +cosx ¥ I—esin’x

card 2/7
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_The_approximate theory of .-

T determine the field at P (1.2)
formula as

()= ) (1 @

where § = S, + S, + 5y ¢t S5 + S, (

(shadow region). Igo and Igz cance

— o . Hence (1.7) is of the form:

By the fact that h<z R it can be

Equatio
reflecte
determination o

card 3/7

d wave and 1in the reflecte
f the integrals is
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at P is expressed by Kirchhoff's

294 g
o (1.7)
—%‘%‘i’l—*}ds
Fig. 2). Now Iy =0 (Ig = 9!
1 each other. Ism —> Q_Ef_ﬁmsf%
ds, = hdy 4%, T = \/g,. + ;;?,
assumed that ¢ *<Ry = 'Z:s?” HE %

cements in
d transverse wave.
then undertaken. The me

the longitudinal
Approximate
thod of

e
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atationary phase ig used. Displacement of tho ljongitudinal reflec-
ted wave 1is

’ul (D) =ik, c08 %o U, (g, 10), v, (P) =il sinyg, Uy, 1Y)

where S h - ' (2-6)
Uy, 1) =) ‘,—,l,- A (W) Q (x) exp Liky (R 1] M
and in the transverse wave .
u, (P) = 1k., sin /nU2 (/0, H) v, (P) == — iy cog 202 (o 1D
. S b2 e e
b
+ho I {7y - il —— .}‘_ ‘ [
where Us (o B = /cosTﬁB\ )e.\p {mz (R 2h cos =) (2.7).

The appearance of the wave-front is then jnvestigated and the con-

dition is found to be
*

sin ¢ = b/a = B (3.1)
Card 4/1
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and it is shown tnat a complete transverse wave consists of two

component parts

*

Uy =%
where uy can be determined from Eq. (2. 7) while ul* can be found
by integration along the cut r. (Fig. 9) The author finally ob-

tains
= LY o awn z 815 '
D_3/2(5 + 1%) 7aexp (= 12 ib "3 2( ‘/2)3 2 -8

rur (=1 2),

resulting in
u* (P)=sin 2 U* (s 1) v (P)=— c‘os.xol{‘igph,{il_

where
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UW%IQ:f}VP:W%?Wcwﬁhm—%wﬂdwﬁWPhM””m "~
2%V Rh L' (3.9)
F(n) = nhexp —33 T exp = gi"’ D_y,(—n +in), L=0cos'ay,sin® (39
Pp= '}ZXO—X*

F(;) can be expanded into an asymptotic series for both, small and
large n. The above formulas deseribe the displacement field of the
wave front for 3(0/2 —7%*, where X = arc sind 6. For a non-viscous

fiuid (8 = 1), u*¥ = v¥ = 0 and the wave front does not apvear.
There are 9 figures and 23 references: 22 Soviet-bloc and 1 non-
Soviet-bloc. The reference to the English-language publication
reads as follows: B. Baker and E. Copson, The matem. theory of Huy-
ghens principle, oxford. London, 1950.

SUBMITTED: August 12, 1460
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AUTHOR: Skuridin, G, A, (Moscow)

TITLE: Space physiecs

PERIODICAL; Priroda, no. 1, 1963, 3 - 15

TEXT: This article presents the main results
in their investigations of outer space, The collecti
Zem11" (Artificial Earth Satellites), published by

treats these problems in detail, The author first o
Earth satellites and space roc} )

pace vehicles, He then

ments for measuring the density,
mosphere, Next he presents the re
scientists under the supervision of K

. of rockets, The author gives a de

belts and the interplanetary plasm and presents the results of in
Soviet scientists based on the observations by rockets and satelld
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* AUTHOR: Pletnev, V. D.; Skuridin, G. A.

¢ TITLE: The adiabatic invariants of the movement of a charged particle in a
., stationary, non-uniform magnetic field

, SOURCE: Kosmichesklye issiedovaniya, v. 1, no. 3, 1963, 387-402

f'TOP[C TAGS: magnetism, magnetic field, motion, electrostatus, adiabatic invariant,
! Hamiltoman, stationary field

! ABSTRACT: The movement of a charged particie in a stationary non-uniform magnetic .
* field is described by the equation
. g

_=P+%me, % =V (LUE

. where F = ef/m - the force acting upon the particle in the electrical field; v =

' the velacity of the particle; H - the magnetic field. The authors point out that

; the strict solution of this svystem of equations presents considerable mathematical -
“difficulties, because of which, at the present time, a number of methods have been ' _
. developed for its approximate solution. One of these methods, which has won wide

E acceptance, Is the so-called "averaging method'. The physical sense of thls method

iCord 43 , . .
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" lclassical theory of disturbances (perturbations). The authors indicate that one
i of the consequences of the use of this method is _the approximate conservation of
| the magnetic moment of the charged particle p = /2H, which constitutes, in this
i case, the adiabatic invariant. The conditions for the preservation of K, as well
as the degree of accuracy of its preservation, follow directly from the classical
" mechanics of the motion of conditionally periodic systems and of systems close to
conditionally periodic. For this reason, the authors state, within the framework i
of the area of applicability of the averaging method it becomes advisable to study
the character of the movement of charged particles in a non-uniform magnetic field
on the basis of the theory of adiabatic invariants developed in classical mechanics,
In the present article, the movement of a charged particle in a non-uniform magne=- :
tic field is considered on the basis of a study of the preservation of all adiaba=- !

i )
! : i
| is described and it is shown that, In essence, it Is one of the methods of the i
! i
{

i system. Since this movement of a particle in a magnetic field is not, strictly

| speaking, conditionally periodic, In principle there may arise a divergence of the .
. adiabatic approximation, connected with the indivisability of the varjables emp l oy~
; ed in the Hamilton-Jdacobi equation. Finally, there is a discussion of estimation
3cg53ble7i3wlth respect to the degrees of accuracy in ;he preservation of the sccoqd
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fiecld, containing a dipolar and hamogeneous (externzl) camponent. The authors
considered conservative approimetions and their dissipation perturbations Tfor
three idealized situations: a) megnetic dipole with no external magnetic field
present; b) mognetic dipole in space with wniform magnetic field parallel to the
maznetization vector of the dipole's magnetic field ond located in its equatorial
vplane; and c) magnetic dipole in space with uniform magnetic field antiparallel to
the magnetization vector of the dipole's magnetic field and located in its '
ccunbkorial plene. The analysis was conducted in the mognetic plane of the dipole.
In the first case (movement of a charged particle in the field of a magnetic di-
vole in the absence of an external magnetic ﬁeld) , the differential equaticn for
the "phase trojectory’ of the motion of the charged particle was discussed. Fol-

lowing this, "isoclines" and a "field of Girectioms" were constructed in the phase -
plane in @ conservative approximation. Phase trajectory behavior was considered
2t large erd small values of u and w, as well as the trajectories of charged
varticles in 2 magnetic field which correspond to the phase trajectories, both

with and without consideration of energy dissipation. With few exceptions, this
treetment was also followed in the case of the other two ideal hypotheses. Orig.

art. has: 19 figures and 43 formulas. i

ASSCCIATION: nae
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iy imhomogeneous half-space . .. _

i - : el s .2 v. 27, TI0. Ly

- CAL: Prikladnaya matematila i mekhanika, ' ’ R
% PERIODE - 1963, 116-12> o . é the above prob-i.

’ . . 3 1 sought N2 2 : OnS..

; : . An roximate solution 18 soic investigations.
g P . A 3?3 gable importance to seiSTLy *T 4 transverse :

! jem which is_of consl e o to bo Of variable height,

i ayer are dis- 7
The elastic layel 10 o %  vertical plane through the 18Y80 Jo o - fo

4 o i in i 'n tem Of - =4 .
elastic °°°llt§§§32§y conditions are exPzgsiig’:sci}lﬂti°ns are .
cussed. Il e solutions of equations OF 7 %y onoyn that the SO

eters.
gzﬁggt by means of the asympt

otic method.
i be of the form ' o
. [& &) (v £ )

| 3 i o a.6) .
. utions Wl ] eluS(x,t?;j‘ a L

. ~ cos 8]
ul(x,V,t) = A(x’v’u) co v - i :;«. L
Card 1/2 T T
T E o ik

| 5 T

I - =otIC Values for A(x,v,w) and A

O TRETRP: gn 1Rf1n%te system of second-oraér’differentiél5%51

quat ined, suitable solution ig found by the usual
urrence-relationship methods and ;

The general farm 5 and from the boundary conditions, -
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tions, and rational  functions and t e
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g A ove solution, andran alternative ime Csolvs il
ing the basic equation is given! There are 3 Eigeres. o 0NVl
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" Hypothesis of the formation of radiation belts,”

Report submitted for the COSPAR Fi?th International Space Science Symposiunm,
Florence, Italy, 8-20 :iay, 1964.
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"TITLE: Motion of a char
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¥

TOPIC TAGS: magnetic field, stationary magnetic field, nonuniform magnetic field,
; magnetic mirror, charged particle motion, adiabatic invariant, mean drift approximation

stationary non- !
averaged for the period of oscillations of - i
Derivation of the corresponding equations of motion |
' is by the Volosoy method. It is shown that the mean drift approximation corresponds to ’
; the approximation of the adiabatic invariant of longitudinal effect (longitudinal invariant). !
. The rate of deviation of this invariant in the mean drift approximation ig found. The full “~~
quations for the motion of charged particle in the mean drift approximation 1
rme . : |
l--——
|
!

210015-9"
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H = b ‘¢ ¢ )] - X. — . )

% A S rr)

| In system (1) e%, 0 = axy/dt, £X;®) = dxg/dt, ¥, = 0 in the drift approximation. © s

© determined, like 81, by previously glerived éxpressions, System (1), whose full derivation

i is given, makes it possible to estimate the mean changes in such values as the period of —
{ oscillation tgscs amplitude of oscillation A, frequency J1- and the adiabatic invariant J, in

" the mean drift approximation. "The authors wish to thank Candidate of Physical and

. Mathematical Boisnces B. A, Tvorakly fox useful diseussions of this paper and valuable -

" Orig. art. bas: 43 {ormulas,
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s.iié.SOURCE': Kosmlchesklye lssledovanlya, Ve 2, no. S, \96“. 72%-762

- 7oPiC TAGS: upper atmosphere, cosmlc ray
;rlntensity, gamma r d!ation photon, pho oemulslon §Y->' =

in thls |engthy paper
n tonization ca\orlmeter,

c ray parttcles and the dependence
' lonlzat!on calorimeter on the cof
pilities of the use of the Ion‘zatlo

characterlstlci tion between. ,
of 10 N stud .of - the .compos
1otl--10 I ev) and f ¢ electron’ com-
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© probl energles up t 1015 ev.  The . =
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’ sently-aval\able method for solving this prOblem;;atrleas;‘
has now become the basic tool In coSm!tfray'r¢$¢§fch,at hig
. The ionization calorimeter is 2 flexible t ' '
'~ possible to measure the energy © arged at
- bined with varlous other kinds of a#pa:atué;-' ‘as b
. bers and even nuclear P Isionse. “This is the first
: the jonization calorimeter in the literatures The article s div
each with a number of sections::vl.'.lonization,calorlmetér: . P
2. 'Parametersvof,thetién}zation calorimeter.:.S; getection.
' 1c of -recording i on. 5. Role of

| nuclear sp2 osses-and y of measur:
~ of a single particle. 6. 5S¢ on-of ionizat i detectorse.
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. ,TITLE. Asympt;ot::lc expanaions in wave ‘mechanics 2\
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' mo. 5, 1964, 848-870

wave equation; Sc roe er equat ;n Klein:

.TOPIC TAGS: aeymptotic expansion,
amilton equation Cauchy ptoblem, pertutbation

- Gordon equation, Dirac. equation, H
theory: ,

. ABSTRACT- An asymptotic method analogous to those used in acoust chy- ¢

dynamics, theory of elasticity, a and magnetohydrodynamics is applie ‘to’ the- study
:'of quantum mechanics equations written in’ five—dimensional space. ,-.(In addition-
! . fo’'variables x, ¥, %) and t, the action ‘variable s is introduced.) E‘:I.ve-dimen—'
sional Schroedinger, Klein-Gordon ‘and Dirac wave equations desctibing the be-
} | . havior of particles are written, and it {s.shown that equations of their eharac-
. ; " teristics coincide with the classical Hamilton—Jacobi equation. Asymptot:lc D
‘- solutions of the above-mentioned equationa are consttucted and the Cauchy problem
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[Studies of outer space; transactions] Issledovaniia kosmi-

chegskogo prostranstva. Moskva, Nauka, 1965. 622 p.
(MIRA 18:12)

1. Vsesoyuznaya konferentsiya po fizike kosmicheskogo pro-
stranstva, Moscow. 1965.
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;TITLE: How solar particles break through into the earth's magnetosphere, the mecha-

'nisms by which these particles are captured and accelerated, and the part played by

‘these processes in the dynamics of the geomagnetic trap

‘ 5

‘SOURCE: Vsesoyuznaya konferentswa po_fizike kosmicheskogo prostranstva. Moscow,

.1965. Issledovaniya kosmicheskogo prostranstva (Space research); trudy konferentsu.

‘Moscow, Izd-vo Nauka, 1665, 285-314 5§

“TOPIC TAGS: geomagnetic field, solar wind‘f}:’s'olar radiation, geomagnetism, charged

ﬁparticle, particle motion, magnetic storm '

rABSTRAC’I' The authors consider the interrelationship between geophysical phenomena

'which take place in outer space in the vicinity of our planet with regard to the dy-

namics of the geomagnetic trap. The classical St8rmer method is used for analyzing

the motion of charged particles in the magnetospheric field. It is found that solar

particles cannot hreak through into the magnetosphere in the central region on the

dayllght side even in the initial phase of a magnetic storm, but that these particles
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%easily penetrate deeply into the geomagnetic trap during the main phase of such a
‘storm. A theory is proposed for penetration of the magnetosphere by charged parti-

icles in the vicinity of neutral points. It is found that since there is no magnetic

reflection in this case, particles with a constant positive velocity can penetrate
the magnetosphere, the greatest probability being for particles moving in the plane
x = 0. The distribution of drift currents is determined for particles inside the
magnetosphere. Experimental data are given which confirm the theory proposed in
this paper for penetration of the magnetosphere by charged particles. _.!The authors
take th1 opportunity to_express their gratitude to Sh. Sh. Dolginov, 'Y%. G. Yero- |

for the experimental data given in this paper, and also r discussing the proposed'

shenko,*L. N. Zhuzgov, %F I, Grlnqauz;ﬂb. L. Vaysberg,'ﬁ A. Savenko‘aﬁd B. I. Savin

9

e

theory. The authors are also grateful to Ya. L. Al'pert; B. R. Chirikov, H. Z.
Khokhlovf”h. A. Tversklyfﬂv. I. Krasovskiys Yu. I. Gal'perln{EV V¥, Temnyy

others who took part in discussing this work while it was being prepared for the
press. The authors also thank L. A. Kazenova for her great assistance in analyzing

"2 tables, 24 formulas. : - [1h4]

ASSOCIATION: none

the materials and in the Final layout of the’ article." Orig. art. has: 8 figures, e
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ls' TITLE: Problems and potentials of studying cosmic-ray particles of high and véi'-fyw._‘—
i high energies | o
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? SOURCE: Vsesoyuznaya: konferentgiya po fizike kosmicheskogo prostranstva, Hoscow,:
{ 1965, Issledovaniya kosmicheskogo prostranstva (Space research); trudy -
i konferentsii. Moscow, Izd-vo Nauka, 1965, L85-L86 ‘

TOPIC TAGS: cosmic ray particle, high energy particle, calorimeter, ionization,”‘~ '
spark camera, nuclear emulsion, Cerenkov counter :

ABSTRACT: Cosmic ray particles with energies up to about 1019 ev have been .
detected, but quantitative measurements ars uncertain because the flux of high-

energy cosmic particles is small at stations in high mountains and at sea level R
where they are observed and because no method of measuring individual particles !
has been available, Theory and experiment show a very weak dependence of inter- s
action among high-energy particles on the energies of the primary particles, c
Most problems yet unsolved relative to nuclear interaction of high~energy particles—
and relative to the astrophysical aspect of cosmic rays require an ability to I

x,.Cu!d.-J-[Z
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measure the energy of each individual particle in order for a solution to be
The authors point out that the use of an ionization calorimeter in
combination with various recording devices (nuclear photoemulsions, spark cameras, |
Cerenkov gas counters) permits detailed study of interaction processes of 1
particles with energies of 1021013 ev;. study of the electron component of cosmic
rays up to high energies, and a wide search for local sources of high-energy :
By means of a large ionization calorimeter with an area of 10 w2,
raised beyond the atmospheric boundary, it would be possible to make direct
measurement of compositions and energy spectra of primary cosmic rays in the
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© ’,AUTHOR M&E{Mctor of physico-mathematical sciences), Pletnev. V.
(Candidate of physico-mathematical sciences); Shalimov, V. P.; i

TITLE: Solar wind, maggetosphere and the Earth's rad1anon belt

/7 Y %
1 SOURCE: Zemlya1Vselennaya, no.. 3 1965 18 26 T

TOPIC TAGS: solar wind, earth magnetosphere, magnenc storm generatmn, geomagnehc
field perturbatmn, aurora ' R , ) :

ABSTRACT This is the first part of a study in which on. the basls of expenmental data :
i from Soviet and US satellites, the author's advance the hypothesis that all the. complex
' geophysical effects suchas theaurora polaris, ‘magnetic storms, dynamics of the. radxahon
-belt, and the dynamies of the geomagnetic field, are basically determined by: the inter-. '
‘acmon of the solar corpuscular flows: with the Earth's magnetic field. A survey is made of
the available experimental and theoretical data on. the solar wmd and the Ear »
sphere, - Orig, art., has: 7 formulas and 9 fxgures. S . . A
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: TITLE: _Solar wind, magnetosphere, and Van Allen belts of the earth

,? [y, S5
| SOURCB: Zemlya i vselennaya, no. L, 1965, 12-22

TOPIC TAGS: solar wind, Van Allen belt, magnetosphere, high energy elactron,
magnetic field, magnetic trap .

ABSTRACT: The structure of the earth's Van Allen belts was studied in some detail
In order to understand the trapping of charged particles by the earth's magnetic -
field the fundamental principles of orbit theory are.reviewed and the significance
| of adiabatic invariants discussed. Using a model for the magnetosphers, the
various charged particle drifts are analyzed in nonhomogeneous magnetic, field

traps. It is shown that the Van Allen belts are divided into inner and outer
zones with altitudes at the equator ranging from 600 km in the western hemisphere .
o 1600 km in the eastern hemisphere. This discrepancy is due to the inhomogene

1.Card_1/2
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in the earth's magnetic field. In the inner zone, electrons possess the highest
energies (600 kev for 108 particles/cm2/sec). The outer zone has two maxima, the
first of which occurs.at three earth radii with proton energies of 150 kev to 4.5 |
Mev. The second maximum occurs at' 4.5 earth radii with LO kev electrons. During
magnetic storms, the trapping field strength increases becauge of compression of
lines of force. As a consequence of this, particle energy increases and the :
location of energy maxima move closer to the earth's surface. The interaction of |
cosmic rays with the terrestrial atmosphere generates yet a third type of ‘
particle~-the neutron, which eventually decays into a proton and an electron.
Although this decay contributes to the mumber of trapped particles in the Van Allen-
belts, it does not explain the overall charged particle injection process into

! the magnetic traps. To explain this phenomenon, a new hypothesis is presented

! where charged particle injection is associated with a betatron acceleration du.ring
i the reverse phase of a magnetic storm., . Orig art, has: .16 figures.
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uring ion temperature; acintillatign counters for registering electrons of E, = 50 |
to 180 kev and protons of E, > 5.4 Mev and 8.5 Mev; gas-discharge counter for regis< -
tering primery'cosmic radiagion;'ionization chamber; shielded and unshielded gas-
discharge counters;counter arrays for the study of cosmle ray’ veriations; cesium
{odide scintillation counter for F,%,100—500 key; externally mounted Csl counter
with shielding of sbout 2 mg/cm? for Eg > 100 kev; externally mounted scintillation
counter with minimum shielding of 180 mg/cm2 for Eq > 600 kev; internally mounted
scintillation counter for Eg % 2003500 kev; spherical analyzer for E4 % 1 kev and .
protons; internal Geiger counter for Eg % 1 Mev and cosmic rays; triple coincidence |
counter; sodium iodide scintillation counter for E, = 30 Mev, Eo = 2 and 5 Mev, and} - =
y=-quante of EY = 20 kev, 50 kev, and 3.3 Mev; STS—? Geiger counter for E, = 40 Mev,

E, = 3.5 Mev, end E, = 30 kev; CsI scintillationcounter for-Ep = 500, 550, and 600 kev
and 5.5 and 8.5 Mev, E, = 30, 60, and 160 kev and S.H‘EhH"E.S Mav;, and Ey = 5.45 and T
160 kev and 5.4 and 8.5 Mev; proton magnetometers ‘for global magnetic.measurements . -:
{1in the range of 1.8 x 10%5 x-10% y; geophysical instrume¥yation\for;recording'nofﬁ.,ﬁﬁﬁ
corpuscular rediation, ion concentration, andmicromet ANaT - scintillation countes

for Eo > 100 kev and E, >:10 Mev} ‘np-transducer for- i w07 Mev and:3=-8 Mev;

Geiger counters for-electron-energy-tHreslolds df 40 k&v,r600kev; and2 Mevi and..:
biomedical inbtrumentation end animal-and. plant biocapsules (recoverable |pecimens)1
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Elektron Beries. yThe Elektron system consisted of two satellites — Flektrcn-l and |-
Elektron-2 — placed in different orbits with & single launch vehicle, The Elektrod:
satellites are shown in Fig. 2. Instrumentation for Elektron-l was as follows: -
counter for Eq = 40 kev—200 Mev and Ep = 2—200 Mev; counter for Ee #» 5 kev and
> 150 kev; micrometeorite detector with sensing surface of 0,03 m2 (minimum par- ;
_ t cle mass registered, 10°8 g); mass spectrometer for investigation of the ionic
composition of the atmosphere; equipment for registering atomic mass ([1l=3l amu)
Mayask transmitter, operating at 20.005, 30.0075, and 90.0225 Mc. Instrumentation _:‘c
Elektron-2 was as follows: counters for Ee = 40 kev—L0 Mev and Ep = 2--200 Mev; -
spherical electrostatic analyzer for Ee and Ep of 100, 200, and 400 ev and 1, 2, U,
and 10 kev; two magnetometers for measuring three. mutua.lly perpendicu lar magnetic | =
field components {in the .2—~1200-y band; x-ray counters for solar x-rey emission with
2—8 £ and 8—18 §; counters for the investigation of gpsmig-rey compunents, regis= |
tering nuclei of Z » 2, 2 » 5, and Z 3 15 and particles with energlen exceeding
600 Mev/nucleon equipment for registering cosmic readio emigsion at 725 and 1525 kc,
charged-particle trap for registering ions in the terrestriasl plasma eivelope and .
iprotons of solar corpuscular stresms; and mass spectrometer for inves' ‘tigation of ionic
composition of the atmosphere, registering masses of 1-—34 amu., Elekiron-3 end- f‘-
Elektron-4 instrumentation was roughly the. same. as. that of Elektronu-l and Eleke:
'tron-2. Orig. art. has: ‘11 rigures and 2 tables. . o fes]
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Fig. 1. A Cosmos satellite

1 - Instrumentation module; 2 - telemetry antenna; 3 - magnetometer; b - i‘advi-’:_ ¥
stor for the thermal control system; 5 - command system antenna; 6 - timing-. - -

mechanism; T - power supply; 8 - orbital-control system entenna.-

I
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TITLE: New results of study of space physics (All-union conference)
S0UACEs AN SSSR. Vestnik, no. 9, 1965, 103-105

TOPIC TAGS: atmospheric radiation, IR radiation, flow kinetics, solar x radiation,
ionosphere, artificial earth satellite, radiation belt, hydrogen plasma, physics
conference

ABSTRACT:The Firgt All-Union Gonference on Space Physics Was held I
Moscow during the period 10-16 June. HMore than 100 reports were pre- -
senteds The following were among the results reported. An earlier
unknown stratified distribution of the intensity of infrared atmospneric

‘radiation has been discovered in the 'spectral region 0.8-40 microns with

a macdmum at heights of 280, 420 and 500 km. Data were presented indi-
cating the existence of a dust layer around the earth at a height_of

about 19 km. It was reported also that above 1,000-1,200 kn the'{ono- ‘
sphere consists primarily of protons — ionized hydrogen atoms. The
‘ionized helium discovered earlier at heights of 700-1,000 km was dis—
covered in 1964 measurements with the "Elektron" in only insignificant

Card 1/2 A - -
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quantity. Several reports were devoted to theoretical consideration of
the interaction of artificial satellites with the ionosphere. The
theory of kinetic flow around bodies in plasma plays an important part
in investigations using satellites. Tt makes it possible to study the
effects occurring near the body. Without taking these effects (angular
distribution of particles, influence of electrical and magnetic fields)
into account it is impossible to correctly interpret the results of many
measurements of different parameters of unperturbed plasma. Friction of
electromagnetic character also becomes appreciable at heights of 700-800
km or more. Tt was demonstrated in many reports that there is a close
relationship between the behavior of the radiation belts and a number
_of geophysical phenomena; unfortunately, at present there is no fully
developed theory of these phenomena. The results of investigation of
solar X-radiation gave a rather clear picture of the properties and
energy spectrum of this radiation in the period of the quiet sun. .
Obviously, sin e about a hundred reports were presented at the conference
only generalized information and fragmentary data can be given in the
‘report cited below. Authors are not listed and titles of papers are

not, c}ted.f[ﬁPR§7"" T o
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‘ ORG: none

e s

TITLE: Nuclear laboratory in space

! SOURCE: Priroda, no. 12, 1965, 7-15

TOPIC TAGS: high energy particle, primary particle, cosmic ray, high energy I\
electron, electron spectrum, interplanetary space, earth atmosphere, gamma i
ray quantum ]Proton.‘-.l.satellite, Proton-2 satellite%SEZ—m spec;rometer,.'.. \

H - - . . 3 e m—— ’/
SEZ-l4-spectrometer, GG-1 gamma ray quantum S gctrometer Y ‘
(4 T4 (0 il
: H

) ABSTRACT: The author discusses various ef gfts made to study the microcosm \

from the interaction of high-energy particles 4 add that since no construction of

accelerators of higher energies than those in operation now is foreseen for the next
10-15 yr, cosmic rays will be for a2 long time the only source of information on the \’___

interaction of high-energy particles. in this connection Soviet efforts in various |

i
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high-level observation stations are mentioned. Problems to be solved are the very

small density of cosmic ray fluxes, the need to measure the energy of primary

particles, and the fact that they are usually mixed with secondary particles unless

measured outside the atmosphere. The authors state that artificial earth satellites

! have opened the way to the use of cosmic rays for the study of super-high energ'es.
They then describe the appearance and structure of the Proton-1 space stationand
'! the instrumentg it carries. They also give a detailed description of the ionization

i calorimeter used on Proton 1 to study high-energy particles designed in 1954 by

| PpProfessor N. L, Grigorov and produced and studied in the‘€osmic-ray laboratory i

_9_[Vly_Ilg_s‘g_loﬂ\y_ﬂ_gtgg_e"y_qi_)_/ersi_ty in the late fifties- and early sixties. The authors then
—t""Jescribe the structure and operation of the SEZ-14 spectrometer for energies and

charges, as well as its proportional counter and interaction detégfor. In order to
remedy the lack of information on the energy spectrum of primary electrons, the
2 instrument to register high-energy electrons and their
A GG-1 instrument was also installed on Proton 1 to study gamma
ma rays will facilitate obtaining information not only
also on the astrophysical characteristics of inter-
the Megagalaxy can be obtained

energy spectra.
astronomy. This study of gam
on sources of cosmic rays, but

planetary space. Information on cosmic rays in

“.
\‘! Proton 1 carries a SEX-1
1
i
i
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at present only by measurement of intensity and spectra of gamma-quanta of an
energy exceeding 50 Mev. The author concludes that the heavy Earth satellites
Proton 1 and the recently launched Proton 2 are pioneers in the study of inter-
actions of energies at 10 to 1000 gev. Orig." art. has: 9 figures, [GC]
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ORG: Matematics Institute, Academy of Sciences SSSR (Matematicheskiyr:
institut Akademil nauk SSSR) )

TITLE: Contribution to the theory of the ilonization calorimeter
SOURCE: Yadernaya fizika, v. 2, no. 4, 1965, 691-70%4

TOPIC TAGS: 'lonizatlion, calorimetry, cosmic ray particle, cosmic
ray measurement, elementary particle, detection probability,
particle detector measurement

ABSTRACT: The authors investigate the accuracy yfith which the energy! -

of superhigh energy primary _qgs_mj.g_-_g;a.x.nar.ticle can be determined by| -
means of an ionlzation calorimeter.¥#JThe calorimeter itself was pro- |
posed by N. L. Grigorov et al. (Kosmicheskiye issledovaniya [Cosmic -} -
Research] v. 2, no. 5, 724, 1964). The accuracy estimate is based

-on the evaluation of the distribution of the lonization produced in _~_

each row of detectors comprising the lonization calorimeter‘ by a pri-

Card 1/2 .
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It 1s shown that the problem reduces to a system of integro- differen-v: P
tial equations for the mean number of the different types of particks
in the cosmic rays, expressed in terms of the conditional probability
density of the detector readings, which in turn are described in :
terms of elementary quantities such as the average number of particles|
at a given depth, The fluctuation in the number of particles, and the
correlation between the numbers of particles at different depths. It|°
is concluded that specified concrete values of the accuracy can bhe -
obtained if sufficient information 1s available on the interaction of} -
the shower:particles with the absorber, and if the general expression
for the average number of particles can be solved in the concrete
case. The simpler case of a normal ionlzation distribution, re-~
stricted to lonization moments of order not higher than the second,
is considered in detail. Authors thank N. L. Grigorov, N. M.

I. L. Rozental'!, and I. A.'Savenkg for active participa-
tion during all stages of the work. Orig. art. has: 41 formulas.
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1
ne gecm&cnetlu trap and the origin of the earthls
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 AUTHORS 3 Fletnev, v. Do} Skuridin, G. A. ] Gheealin, L. s.

- TITLE: Dypamics of the geomagnet:lc trap. . S
‘| SOURCE: Kosmicheskiye issledovaniya, v. 3, no. 3, 1965, 408-425 :
TOPIC TAGS: geomgnetic field\ dynamic behavior, magnetic etorm, radiation belt

aurora, space probe / Pioneer I, Pioneer v, ‘_r_':xplorer XVIII Explorer X, Explorer
" XII, Explorer XIV L . \'?/ , , L

’ ABSTRACT: The- basic experimental data and the theoretical concepts concerning -
the geophysical phenomena occurring in space around the earth:are considered.- I8
"is shown that such phenomena-as magnstic: storms, ‘the aurora, radiation belts, y and
- | the finite sphere of ‘the earth's magnetic field must be studied.from some common
| viewpoint, since they are all intimately related, .This complex of. geophye:lcel
phenomena is called the dynamics of the geomagnetic trap,  The present -paper, con=
‘taining only the first part of the study, is devoted to experimental data on the "
interaction of charged particles and the geomagnetic f£ield and to somse theoratica
In seeking to define the shape of the earth'
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magnetic field, the authors consider data supplied from artific
apace probes, They first consider measurements-on‘the stationary geoma
field, determined within the field and at the boundary of ths field, The boundary
_data and space data come from measurements made with the several: space probes,
‘particularly the Ploneer: and Explorer probea, The next consideration lnvolves:
- streams of charged particles ag they move into and through this field. Thirdly,:
‘the authors examine the time variation of the field and the'closely related varia
‘tion in intensity of corpusoular streéams. In investigating tle interaction be-
‘tween charged particles and the.geomagnetic field,. consideration: is given to -the
“total effect on the magnetic field of moving nonreacting particles within and at.
" the boundary of the geomagnetic fieid, the effect associated with the collectiv
action of external streams of rarefied magnetized plasma on the magnetic field,
and the connection between procosses ocutside and inside the field when charged.
particles break through. Orig. art. has: 10 figures, 2 tables, and 7. for :

S - ASSOCIATION: - none - - -
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AUTHORS: Pletnev, V. D.; Skuridin, G. A.; Chesalin, L. S. . _
e T AT R AL AR o /
ORG: none : é é i

TITLE: The dynamics of the geomagnetic trap. -2 é

B |

TOPIC TAGS: geomagnetic field, geomagnetism; magnetic field, magnetic field piun .
effect, solar magnetic field . i B

SOURCE: Kosmicheskiye issledovaniya, v. 3, no. 6, 1965, 854-8T6

ABSTRACT: Various hypotheses on the boundary forms of the magnetosphere |1711'/0 studied, |-
as a continuation of the authors' previous work (Kosmicheskiye jasledovaniya, 3y Noe 3¢~
408, 1965). A useful mathematical relationship is the condition of magnetostatio '
equilibrium obtained from the equation of plasma motion in a magnetic field

g
pg:-_—.—gradpﬂi.m.,

where € is the mass density of the plasaa, Vv is the velocity of the particle stream,. |
p is preasure, H is the magnetic field potential, and j is the stream density. Under |
certain assumptions (dv/dt = 0), 1% can be shown that the 1imit of the magnetosphere

corresponds to the condition . H? v

Card 1/2 , , UDC: _550.385.41 (0'4_.[  }~;5
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The authors divide the existing approaches to the problem into three bagic categories.| -
Authors of the first group reviewed do not consider the magnetization of interplanet- | .
ary plasma flowing around the magnetosphere of the earth. A second group considered a|.:
magnetohydrodynamic shock wave flowing around the earth's atmosphere: The third S b
approach is that of combining the study of the solar magnetic field and the structure

of the geomagnetic field in the boundary region. ‘The first two approaches are R
reviewed with development of principal working equations and sketches of the magnetos-| .
phere limits. A detailed discussion is given on the computation of neutral points and| -
on the topic of solar stream penetration of the magentosphere. Several piois of the |
magnetic field in relation to neutral points and with reapect to various sections fe
CH-3 meridianal) of the earth are shown. Additional discussion of the structure of |-
the earth's magnetic tail is given along with sketches of the shape of the tail in two|-
planes. A total of 57 different technical works are mentioned in the review, and use | -
is made of data colleoted in the OGO, TMP, Explorer, and Electromn satellite series. 17
Orig. art. has: 18 figures and 35 equatioms. A\ \ - v
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Propagation of weak perturbations in magnetohydrodynamics. Geomag,
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TITLE: Dynamics of the geomagnetm trap and the origin of. earth's radiation belt:

z ,
isouncn: Geomagnetizm i aeronomlya, v. 5, no. 4, 1965, 626-644

TOPIC TAGS: magnetic field, Van: Allen belt, magnetic trap, 3eomagnetic field, Jeus
- jcharged pa.rticle concentration, magnetio stom, so]a:: bu.rst R S

ABSTRACT: 'l‘he interaction of solar corpuscula.r streams nth the

potential of the geomagnetic field inside the ea.rth'e magnetosphere ‘18 expressed:in E
i spherioal harmonics, and the solar particle atream--geomagnetic field interaction’
tis desoribed by the model shown in Fige 1 on the Bnclosure. In order to ana],yze the
poesibility of particle penetration into: the me@etosphere, -the folloving equa.tion
lis solved numerioally ; L
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~|and M is the magnetic moment of the earthis dipole, It is shown ‘that ‘the '
rarticle penetration occurs in the vicinity of the: neutral points AA¥; in :
diurnal :side of the magnetosphere. . This penetration creates gradient: and radius. of
curvature drift of charged particles, resulting in the formation of magnetic field
neutral layers and a plasma wake in the equatorial plane in . the night side, .Data' "
are reported from the Electron-2 artificial satellite in support of this argument

These trapped particles are shown to- be responsible for ‘aurordl phenomena and

magnetic storms. The inverse phase of the megnetic storm is connected: with the

- jsherp drop-in solar particle emission at the magnetosphere boundary and a decay in-
trapped particle drift: currents on the geomagnetic trap boundaries. - Tais ‘magnetic
decay causes particle drifts. into the uagnetic trap with & corresponding particle
acceleration. ' This explains the experimental observation of increased ‘intengity = :
of high-energy particle flow in the outer regions of the trap during the rever 9. |
i phase of magnetic gtorms, "The authors expregs their gratitude_to Sh. Sh. 'D&nov, '
:Yeo Go Yeroahen%gi;hfﬂ. Zhuz, 3{?‘10. Le V&]? e?.'g, K.»’-I.fGriniéﬂ%ft}%.:z,rmmkhlw,%g .
:Ie Ao Savenko, and B, I, Savin for providing the experimental results ‘and evaluating
T Y eg L o S e T g e e L
iCord 2/4 77 - -
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i o Volosov, V., I, Kra s Ya, I, Gallperin, V, V. m ‘
: colleaguee for taking part in evaluating thid"#6Fk and al

reviewing this material and for formulating th:la paper." Or:lg.
- formulas, 14 ﬁgures, and 1 table. - ) R .
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