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"On the Theory of Bi-Particles, II," Zhur. Eksper. i Teoret. Fiz., 1k, No. 10-11,
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E:lrn'nw‘ A. On the polarization of electron waved. Acad..
- 3¢ USSR, . Phys, 9, 363-372 (1945). [MF 51227
" The polarization of election waves is investigated for the
cases of reflection from a putential barrier and-of scattering
by a center of force, For the two-dimensional problem of -
the reflection and refraction of plane clectron waves by a’
step-function potentinl whose magnituce is small compared -
to the kinetic cnergy of the electron, it is shown thar both ;
the reflected and the refracted waves are unpolarized if the
incident wave is unpolarized. For the problem of scaitering
by a center of force, & general furmala is first derived by
using Dirac's time-depencdont pertarhation theory and it is
then applied (o -the case where the force center possesses -
electric charge ‘and magnetic’ menent. Since the existence -
of polarization can only be detected by analysis of the
scattered waves by another seattering process, the distribue
tions for double scattering by (wo centers of farce are
calculated. "It is ‘shown that in the -first: approximation
polarization terims ocetir on) y.if the seattering centers posscss
both electric- and magnetic moment, neither the charge or
. the nioment by itsell being sullicient, When the calculation
is carried out to the second approximation, pare Coulomb -
. interuaction gives rize to polarization effects and the formula
abtained here coincides with. that obtained by Mott pre-
vicusly in a different vay. S, Kusaka (Princeton, N, I

Source: Hathematiéalr Reviews, Vol Nou o~
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Pelrisstion of slooired waves. A. Sokolav {J. Physics U.S.S.R.,
1968, 0, :u—-:"i).—-A mathematical treatment of t{n polarisation
of elsctron waves fof the cases of reflexion from a potential barrier,
and of xcattering by & torce centre which pc gneti t
as well as an electrical charge. H. &._.

Cluwin Crfotnty

Sverdlovsk State Univ.
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Sokalow, A. A. On the classical theory of ‘elementary - : - B ? R
ﬂ?ﬁ%@gmm’g%. Vestnik Moskov. Univ: 1647, |~ . SR v
no. 2, 33-48 (19377, ussian. Eaglish summary) N :
The equation_of_motion of a classical point electron,
including the radiation-reaction tefm, is derived by a pro- ;
_cedure essentially the same as that used by P. A. M. Dirac :
[Proc. Roy. Soc. London. Ser. A. 167, 148-169 (1938)] and ° ' : g
G. Wentzel [Z. Physik 88, 479-494 (1933)]. The.author o P
does not refer to the récent and more profound analysis of
this procedure by J. A. Wheelerand R, P, Feynman [Rev.
Modern Physics 17, 157181 (1945)]. ‘Hé includes a brief
- discussion of the problem of fixing boundary conditions so
as to exclude the nonphysical self-accelerating solutions of .
the equation of motion, and. also derives the formulae for1 *

the emission and scattering of light by an electron.
- F. J. Dyson (London).
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105, A. A. Sokolor, On the solution of the nonlinear hydro-
mechianical equatien by the petturbation method fin Ruesian
with Tnchsh simmary), Vestnik Moskov., Univ. 1947, no. 4,
77-82 (1947). ‘

Tha author trents the equation describing the (adiabatic) :
motion of o gns in o tuhe with oneyfixed end and with n freely
: moving pision of mass M. The. differontinl equatinn reads:
: £y = eN(EY T The inltial conditlons ara: & = 0, & = enne
; alont jor £ = 0,0 5 F 5 4. The houndary comditiona ared

fomfarr o 0, - (/e forx = o Hero Eis the rupiitude ,

. » and ! Lageangian nrlables, ¢ the neonntie spead for the (con-
1 gtant) initinl slate, ¥ the ratio of speuific hents, a the tuitisl dis- -
tanen fram the piaton to the fixed end, B == m/f{yA), mbeing the!
snass of the gas fef. A, B, F. Love and . B. Pidduck, Philos,
Tranz, Roy. Soc, London. Ber. . 322, 168226 (1n22)}. Arsum-:
ing en expansion in powers of u and neglecting p? and ferms of:
higher order, the authar obtains an approximate solution of the:
form £ = &(0EA(x) + 1. Hero £ =z — (u/00z — /e .. 3
£, 1= determined by the relation :

WA B2t Q)b = (2ek)1, ) ,

where v = iy — Dk = ca-ufl — 3 (1 4 opA2)]. For

smntl values of ¢, B = 1 -+ kit/2; fot large values of 8, & = (k).

The formulas for the additional term u are too complicated to be. S

reproduced here.  This term represents o standing wave which ‘ ST
! disappears ast — 0. T.. Bars, USA

»
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Metastable combinations of elemental particles. 1).-
D Ivanenko and A, A. Sokolov. Vestmit Mosker. Unic.
1947, No. 6, 3-7.—Cruss sections are calad. for the com-
bination of a meson with an electron of opposite sign to
form a mnetastable “'planetary’ system at various velocities
rof the incident particle.  When £ < ac (where a is the
ute-structure const. and ¢ is the velocity of light), the
€TOns section is comparatively high; when v = ac, forma-
tion of this system and annihilation are cqually probable.

For r > ae, annihilition is more probable. The life of
sich a system is caled. to be ~3 X 100 s, C. F.
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Avanenkes, D, D., and Sokolgy A A M[!_l_guhmof N :
- gravitation-—, estnil R - 1947, n0.8,103-113° - ' ) P
- {1947).  (Russian) o - : oL
. The paper begins with a simplified derivation of the ' -
 €quations of M, Fierg and - W. Payj; [Proc. Roy, Soc, o !
London. Ser, . 173, 211-232 {1939); these Rey. 1, 150] P
describing 2 quantized field of tensor character, Such a field : ;
“can be identified with the Einstein gravitational field, in
a weak-field approximation‘neglecting' quadratic terms jn -
~ the field equations, The quanta of the field, “gravitons,"

.y
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USSR/Mudgleer Physics - Particles, Elementery Dec 47
Nucleer Thysics - Stability

"Mebastable “ompourds of Elementary Particles," D, Ivanenko, Phys Inst, Moscow State U
imeni M. V. lomonosov; A. Sokolov, Agr Acad imeni K. A. Timiryazev, 3% pp

"Dok Akad Nauk SSSR, Nova Ser® Vol LVIII, No 7

Discusses systems whose atability is result of electric forces. Explains reliability
of formaticn of atom type atoms from two elementary particles. Submitted by Acesdemician
3. I. Vavilov, 24 Jul 1947.

PA 6OTE1
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SOKOLOV, A. A.

Sokolov, A. A. - "Toward a theory of the luminous electron," Vestnik. Mosk.
un-ta, 1948, No. 11, p. 95-101 -~ Bibliog: p. 101

So: U 3566, 15 March 53, (Letopis 'Zhurnal ¥ nykh Statey, No. 13, 1949)
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U33R/Nuclear Physics - Electrons, Emission of Sep/Oct 48
Muclear Physics - Eleetrons, Acceleration of

"Theory of the Luminescent Electron," D, Ivanenko, A. Sokolov, 1/8 p

"Iz Ak Neuk SSSR, Ser Fiz" Vol XII, No 5

Deseribes results of authors' work on calculating the emission spectra of electrons
in activators (A. Sokolov, "Vest Moskov U® 45 T7, 1947; D. Ivanenko and A. Sokolov,
"Dok Ak Neuk SSSR" 58, 1948). /This is a complete translation,/

PA 19/49T107
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1691 The Theory of the Point Rlectron, ty A. A, Sckolov, Zhurnal
' } 18, p. 280284,

1948, (In Rpasian

An investigation is made of a series of questions assoclated
witk the classical theory of motion of point electrons.
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1009, Uu the theury of the ‘‘lumiosn’’ rivciven.
Ivasanxo, D. anp Soxocov, A, Dokl. dkad, Nowk,
ASSR, 9 (No. 9) 1351-4 (1948) In Rwsian—A full
theory of the ¢.m. radiation from clecurons awtien_tgd

e YA LR R

/(mmo'on of the encrgy formula gives the spectral

distribution in ondinals of the harmoaics. The latser
formula is i r as the b ic ordinal
numbers appear as argument and as ordinals of
Bessel functions as well. The methods of approxi-

0 ~ 10° ¢V in betatrons is given.  As the inw
of higher multipoles of the order » are obu:md by

of Brillouin, Wenurel and Kramers applied to
a second order Jiff. equation yichi a good approti.

multiplying the dipole intensity by », consideration
of non-relativistic vebocities may simply be based on
Jdipole radiation. The uhn-mhq’n’sdc case, how-

ever, requires 8 investi of the depend

' for large values of the angument. A method
given Qttviou:)y by onc of the authors cnabics the
approximation 10 be catended over the whole range
of valuey of the argument, ie. 10 exclude discon-
inuits Two cases are then discussed and

eone of the distribution of radiation on n.  Integr
of the vector potential by aid of Poynting's vector
(giving the energy distribution of the n-th harmonic)
and sammation yiekds the distribution of the radiation
in space which is practically concentrated in a planc.

an cxpression for the rate of energy decrease at
extremely high frequencies is derived. »P K

Moscow State Univ. im. M. V. Lomonosov, Agr. Acad. im.

K. A. Timiryszev.
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USSR/Muclear Physics - Cosmic Radiation Jul bb
Huclear Physics - Particles

"Theory of Para- and Ortho- State of klementary Particles," D. Ivanenko, a. Sokolov,

Phys Inst, loscow State U *meni M. V. Lomonosov, 3 pp

"Dok Ak Nauk SSSR" Vol LI, Ho 1

According to a recent hypothesis, when a free electron and a positron collide, a

metastable system (a positroni) consisting of two varticles revolving about a comion center
of zravity occurs concurrently with annihilation. In a positroni atom, one rust
distinzuish between systems with parallel (orthopositroni) and antiparallel (para-positroni)
snins. Inasmuch as:-the life span of a positroni must dpend on the total spin, the
queation of investipation the para- and ortho-systems of a free eglectron and a

positron naturally arises, especially as the difficult pronlem of amnihilation of the

para- and ortho-positronis may be connected with the ammihilation of free particles,

since the enerpy of combination of a positroni is many times less than the individual
enerzy of a positron or electron. Authors discuss questions with aid of Dirac's matrices
and Casinir's formulas. Submitted 15 Apr 19L8 .

Pa 3/191101
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SOCKOLOV, A. A WthI‘KO, D.

c o t r 14!
) - te Technical Press, 1949.
nlasslical Theory of Flelds (Moscow Leninbra?é(S a

Feviewed by M. F. Shirokov, Sov. Kniga, No. 8, 195G.

Report U-3081, 16 Jan 53
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USSR/Nuclear Physics -- Mesotrons : Jan 49
Nuclear Physics -- Cosmic Rays

"The Mass of Neutral Mesons,”™ A. Sokolov,
B. Kerimov, Sci Res Inat Phys, Moscow State
U Imeni M. V. Lomonosov, 4 pp

" Dok Ak Nauk SSSR" Vol LXIV, No 2

Eatablishes that the mass of neutral mesons,
being brought into equilibrium with a
system of nucleons, cannot exceed the value
130 m (m = the mass of one electron). Sub-
mitted 6 Nov 48.

) . 25 /49780
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SOKCLOV, A.

‘USSR/Nuclear Physics - Luminescent  Aug 49
Flectron :
Electrons-Acceleration

"The Quantum Theory of the Luminescent Electrom,'
A. Sokolov, Scil Res Inst of Fhys, Moscow State U
imeni M. V., Lomonosov, 4 pp

"Dok Ak Nauk SSSR" Vol LXVII, No 6

An electron rotating around a periphery, e.g.,
in cyclotron accelerating devices, becomes

a source of electromagnetic radiation. The
radiation intensity of higher harmonice is in-
significant for nonrelativistic electron speeds.

- 1/50180

USSR/Ruclear Physics - Luminescent - Aug 49
Electron (Contd 1)

For electron speeds approximating the speed of
light, the maximum radiation intensity lies in
the region of the harmonics: n, approximately
equals (E/mc2)>, vhere E is the ensrgy of the
rotating electron, and m is its mass. For an
electron of sufficiently high energy, the fre-
quency ngv (npomega) may fall in the visible
part of the spectrum, this being called the
pPhenomenom of the luminescent electron. At-
tempts to find the influence of gquantuwm cor-
rections upon the curve of spectral radiation
and the limits within which the claeeicel theory

L3 1/50180

USSR/Nuclear Physics - Luminescent Aug U9
Flectron (Contd 2)

may be applied to the luminescent electron.
Submitted by Acad S. I. Vavilov 25 Jun k9,

3 1/50780
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SOKOLOV, A. A.; IVAKEWKC, D. 3.

Clessical Field Theory [Klesicheskaya Tecriya Folya). This is the second edition,

published in 1951 and has 475 pases.
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SCECLOV, A, A., HARKCV, M. A, DAABNIRA, 3. I., 3UVCR0V, 3. 7. (Bditor), AKHLMOV, 3. N.
(Tech. Zditor), and FEYNBZIG, Ye. A.

D. I. Blokhintsev, "Fundamentals of Quantum Mechanica", Osnovy Kvantovoy
Hdekhaniki, State Fress for Technical-Theoretical Literature.

Table of Contents W=17671, 5 Apr 1951
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o A

/ ) v
Sokolov, A., { Ivanenko, D. Kvantovaya teoriya polya.
(Izbrannye voprosy.) [The quantum theory of fields,

© | (Selected questions.)] Gosudarsty, Izdat. Tehn.-Teor.
" "1 Lit. Moscow-Leningrad, 1952, 780 pp. 14.30 rubles.

. i The book consists of two separate parts. Part I, “Quan-{.-

’V‘a;'hem“““l Reviews - tum electrodynamics” byYA. Sokolov (pp. 9-480), is based | -
ol. 14 No. 10 ‘fon a lecture course for students specializing in theoretical |~

Nov. 1953 - - |physics. Particular consideration is given to papers pub-f:..
Mathematical Physics * llished in Russia. Knowledge of the authors’ “Classical}: :

.|theory of fields” [2nd ed., Gostehizdat, Moscow-Lenin-
- lgrad, 1951; sec these Rev, 13, 95 for a review of the 1st ed. ]}
. lis presupposed. The quantum theory of the clectron and of
‘] the electromagnetic field is presented in the way customary |
Abefore the use of the interaction representation, The quan- |- :
- |tum theory of radiation is developed in considerable detail
{and applied to a number of problems. (This section of the | -

' : bock is about equivalent toYHeitler's "Quantum theory of |-
bl : : .. ]radiation” [2nd ed., Oxford, 1944].) The theory of posi- | .
- ' . ltronium and of cosmic radiation processes is outlined. A

lchapter on the theory of the vacuum covers topics hardly
accessible elsewhere in textbooks, like self-encrgics, regular- §
- |lization methods, radiative corvections, Lamb-shilt, infrared § - - !
+ .- lcatastrophe, etc. There is also an interesting paragraph on o
the domain of applicability of quantum theory whure the § - ;

Soviet point of view of the interpretation of guantum § - . 3
| mechanics is presented. We read, for instinee, onp. 151 :

oL, — -
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USSR/Physics - Gravitational Field Sep 52

"Remarks on the'QuantumvTheory of A Gravitational
Field,"'A. A. Sckolov, Moscow State Univ, Chair
of Theoretical Physics

Vest Mos Univ, Ser Fizikomat 1 Yest Nauk, No 6,
pp 9-20

Attempts quantization of gravitational field by
considering a weak gravitational field, the eq of
which allows one to neglect terms of higher order.
Demonsirates that in linear approximation eas of
gravity may be classified into the general scheme

2757107

of elementary particles, consisting of neutral par-
ticles with zero resi-mass and spin of two. Dis-
cusses existence of two-dimensional gravitational

waves. Rec 30 Apr 52.
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SOKOLOV, A.A., professor.

Train b i . Vest.,Mosk.un.8
“Prain highly qualified cadres of physicists ( 7:2)

no.12:9-15 D '53.
1, Dekan Fizicheskogo fakul'teta.

JRUSESR S6

(Physics--Study and teaching)
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8349, On the quantum theory of lumlnescent elece R :
A, 50 N T K.LEHKO\’ Ao LM,
o sper. feof. Fit., 249—52-\

In contnuation of Pt ¥ [Abstr 528 (1954)}, the
authors find the total intensity of radiation, assuming -
nft < 1. The umlcq\muan is

_.c"if ‘ T 16 (mcR)(mc ) } qj"’\ ' x

Lieetr . v mmomarn

(i ) 53) In R.u.;'tan

whae i -5 radie b classical orbit, and £ = clectron
By, 13;. alio Abstr. 8224(1953)1 1-' LACHMAN

(}‘,

,
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SO e e ks - 47mem e = s meen e

. $39.153 : 537.12/.13!
Tormstion of meinsteble coepownds from;
fnes (pasitronlum). A A SozoLov’

fovics.  Zh, hsperSrenr T, %;

Y L1933 it Rusien. .
<te, 10057, 4971 (1949); 1504, 3320 (1950);
1 (1931}; 257, 2917 (1952). Discussas the inter-
on betauen quantized states, and the wave-
functions with fourth-order matrices are converted
| juto those with sceond-order matrices. Approximate
cormulre sre cblaindd for the interaction between
7 charsed partivies and, finally, the wavs-functions
aod enerey of positronium ans desived, thus enabling’
she powibility of formation of metastable posi=

ronjum statcs to be assessed. . The positronium
transilions in magnetic fields are discussed.
F. LACHMAN

e

APPROVED FOR RELEASE: 08/25/2000 CIA-RDP86-00513R001651930005-1"



"APPROVED FOR RELEASE: 08/25/2000 CIA-RDP86 00513R001651930005 1

SRS WA LT T R T S

: 537.533.9 :Z
153. . ON THE QUANTUM THEORY OF A LUM
ELECTRON. 1H-fV. A.A.Sokolov and 1.M.Ternoy, i
Zh. éksper. tear. Fiz -¥or=28—No. 6(13), 638-712 (1853)
Vol. 28, No. 4, 431-6 (19565). In Russian.

For Pt I, see Abstr. 8349 (1954). An expression is
developed for the quantum corrections to the trajectory

2 : ;
| : relativistic electron in a magnetic fleld with axial symmetry. ot ‘!
: . i : I-‘ Lachman - [

|
H
|
i
-

APPROVED FOR RELEASE: 08/25/2000 CIA-RDP86-00513R001651930005-1"



"APPROVED FOR

s mee SRR AT

: CIA—RPPSG-OOS13R001651930005-1

TR Y

ERARES LD Sy R i oy ot L

SURULCY, Ae e
USSR/Nuclear Physics ~ Deuteriua Lamb-Snift Sep 53

nThe Lamb-Shift for Hydrogen and Deuterium" [Eranslation into Russian with comments by
Yu. . Shirokoy/

Usp ¥iz ¥auk, Vol 51, io 1, pp 115-129

Pransiation of X. Salpeter's article in Phys Rev 89, 92 (1953). Translator aprends

6 supplementary iussian-language references on the Lamb-shift and other radiative
corrections: 1. V. ¥. Vayskopf, Usp Fiz Nauk, 41, 165 (1950). 2. Ya. A. Smoro-
dinskiy, Usp #iz Nauwk, 39, 325 (1949). 3. Scientific abstract symposium tProblemy
Sovremennoy KFiziki', No 6, 1948; No 1, 1950; No 11, 1951, 4. Sdvig Urovney Atomnykh
“lektronmov (Shift of Levels of Atomic Blectrons), a symposium, foreign Literature Fress,
Moscow, 1950 5. A. A. Sokolov and D, D. Ivanenko, Evantovaya Teoriya Polya (-uantum
Theory of the ¥ield), Gostekhizdat (Statg Tech Press), Moscow, 1952, 6. W. Lamb,

“"Fine Structure of the Hydrogen Atom" /translated from Bnglish into Russian/, Usp Fiz

Nauk 25, 553 (1951).

26LT94
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SOK0LOV, A.A,; KILEPIKOV, N.P,; TERNOV, I.M.

On the jmestior of radiation by fast electrons in a magretic field, Dokil,
akad, Kauk 5.5.5.R. 89, Ho,4, 665-8 '53, (MLRA 6:3)
(PA 56 no.672:8224 '53)

In further developing works on quantum theory of luminescing
electron (A.A.Sokolov, DAN SSSR, 67, 19L49% A.A.Sokolov et al,, "Classical Field Theo
(Klassicheskaya teoriya pola), 1951; W.P.Klepikov, Dissertation; A.A.Sokolov et al.,
ZhETF, 23, 1952) authors succeeded in computing quantum corrections to fill intensity
of emission. Presented by Acad. V.V.Shuleykin 16 Feb gg. 256T107
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SOKOLOV, A A

USSR /Nuclear Physics - Electrodynamics 21 Sep 53
"problem of Motion of Fast Electrons ip a Magnetic
Field,"'A.A. Sokolov and“I.M. Ternov, Moscow

State U

DAN SSSR, Vol 92, No 3, pp 537-540

Continue the study of the motion of fast electrons

discussed previously (DaN 89, (1953)). Add quan-
tum corrections to the trajectory of motion. Pre-
sented by Acad V.V. Shuleykin 22 Jul 53.

2608185
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1107,  Qa a statisticat |lxcory of the atosnic nucleus.

. .A. A. Soxorov ANp B, K. Keasov. Zh. dksper.
1o vmﬂw-g 539 In Russiun.

Sec Abstr, 8511 (19545, A statistical Ist-order pur-
turbation treatment of the ensrgy of infinitely extended
nuclear matter, using o meson-type two-body poxcmul
containing central and tensor forces apprepriate to
2 meson ficlds (vector and ps. scalar) of different
masses, and coupling strengths chosen to aliminite
the r~* singularity in the tensor force, . The expression
for the total epergy per unit volume is in(egmlcd out
explicitly and the condition for a minimum with
respect to change of density is written down. If the

masses of the mesons are taken as 265m, the coupling
constants deduced from this condition ar¢ not much
less than 1, and a perturbation treatnent is doubtful.
1f one Bf the mesons (vector) is 130, small coupling
strengtis are sufficient. . W, 1. SWIATECKL
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1/1 Pub, 22 - 18/h8
Sokolov, A A and Chernov, I.

The quantum theory on motion of a relativistic electron in an axially—
symmetrical magnetic field

Dok. AN SSSR 97/5, 823 - 826, August 11, 1954

Quantum theory of a moving electron with velocities affecting its mass
in a variable magnetic field is described. Seven references (1941-1954) .

Moscow State University of im. M. V. Lomonosov

Academician V. V. Shuleykin, May 18, 1954
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USSR cswu'rum THEORY OF THE RADI:-;I'OX‘I:‘;E:;EUC::). Zar.
A. A. Sokolov and 1. M. Ternov (Mo (mausskm) éb

- 1955) Apr.
~EXapil« {Fooret. Phys. 28, 431-6( o
:n‘iaxpression is derlved for the qunnml:;d cﬁmﬁ:tr‘:c
{ a relativiatic electron {n an axial
trajectory o

Weuc field. (tr-w!h) ) i
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USSR/ Physics - Quantum mechanics

Caxd 1/2
Kathars 1
Title ']

Periodical 1
Abstraot 3

Tnstitution:

Presented by

Pub. 22 = 16/49
Sokolov, A. A.; Matveev, A, N.; and Ternov, I. M.
On polarization and apin effects in the theory of a glowing electron

Dok. AN SSSR 102/1, 65-68, May 1, 1955

A mathematical analysis is outlined for determining the intensity of glow

of a relativistic electron. during jts transition froem one quantum state (n)
into another (n' = n-v) in a constan homogeneous magnetic field. Particles
with 1/2 spin and without spin are considered. Polarising charqcteristicp S
of radiated light are analyzed with the help of Diraki's equation.

Fleven references: 3 USA, and 8 USSR (l9hl-l95h).

M. V. Lomonosov's State Univeraitjr, Hoscow
Academician N. N. Bogolyubov, January 21, 1955
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- "VSokolov “A. A.; and Kerimov, B. K. On the fheory of |
R mf Dirac_particles? taking damping- into
P ~account, . Dokl. Akad. Nauk SSSR (N.S.) 105 {1955), |
9 961-964, (Russian) - oo oo ook
" " Calculations are carried out for -the scatiering, of a |
Dirac particle by a central force, based on the use of wave ‘
. functions: involving_damping [W. Heitler, Proc. Cam:-
bridge. Philos, So¢, 37 (1941),21-300; MR'4, .05, A H
Wilson, ibid. 301-316; MR 4, 95, A A, Sokolov, Acad
* Sci. USSR.- J.. Phys. 5 (1941), 231-237; MR 4, 96]. The:
" equations obtained are ‘applied to the case in whichthe -
scattering “potential is proportional to the Dirac _delta~-
function. SRR ... :N. Rosen {Haifa).
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TIKHONGOV, A.N., prof.; Soxomlr.at 3, prof., otv.re

[Progrem in hiéﬁer mathematica; for the Phyeics Faculty] Programma

! ta 'y 1 56. 7 p’
po vysshel matematike (d1ia fizicheskogo fzkul'te zum?x 11:3)

1. Moscow. Universitet. 2. Chlen-korrespondent AN SSSR (for

Tikhouov)
(Mathema tice--Study and teaching)
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Category : USSE Theorstical Physics - Quantunm Elecirodynemics 3~

-.hs Jfour : Ref Zhur - Fiziko, Mo 3, 1957, Mo 55674

Author s Sokolov, U
Titlc : "_Ecory o the Radiating Jloctron

Orig fub : Tr, 3-go Vses, matom, s"ozda, 2, il,, AN S33R, 1956, 9596

Abstract ¢ i fltor doveloping the thoory of tho cmission from o radiniing
c])g.ctron, the author, inmr¥icular, not:s thc resulbss obtained
by ofbintly with A.¥, intvoycv, thi.t the nttonustion bime of
the botatron oscillations is ©=/3 r'/'ZJ;C(i -?)] mc;'/f
whore q is the irdex roprosonting the drop in the magnetdic

icld near the oquilibrium orbit <sith redius r, This timc

is large comparcd with the sonsible values of the duration of

the acceleration cycle, and conscquontly, tho radisticna

citenuntion can bo noglocted up to very large cnorgics,
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Abs Jour : Referat Zhur - Fizika, No 5, 1957, No 108¢9

Author : Sokglov, A.A.

Inst : \Moscowstate University

Title : Concerning the Problem of the Possibility of Excitation of

Macroscopic Oscillations by Quantum Fluctuations
("macroatom™).

Orig Pub  : Bul. Inst. politehn. Iasi, 1956, 2, No 1-2, 39-42

Abstract : The author considers the effect of radiation on the motion
of an electron in an axially symmetrical magnetic field.
It is shown that the presence of radiation leads to a chan-
ge in the radial quantum number, i.e., to an increase in
the square of the amplitude of the radial oscillations.
The author also gives a semi-classical interpretation of
this phenomenon. The author indicates that the motion of

Card 1/2
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Abs Jour : Referat Zhur - Fizika, No 5, 1957, No 10869

the electron in an axially symmetrical magnetic field in
the presence of radial oscillations with macroscopic am-
plitudes forms some kind of a "macroatom”. It is indica~
ted that a unique principle of uncertainty exists for the
"macroatom". It is emphasized that the quentum correc-
tions are first connected together on the radial ogeilla-
tions é_for energies E~ E1/5 (u=1/5), E « = mc2
(E/mc2) 4 / and then on the axial oscillations (at E ~

El/3)1 and finally, in the region of very high energies

(at E~Ep /2) -~ on the radiation intensity.

Card 2/2
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Distr: L4E3d /uBhe
~Spkoloy, Ade; and T i

clectron field mass i the presence of an external medium.

Sovict Physics. JETP 3 (1956), 94-97.
between

To calculate the difference

he value Aof the

. “The theory of the |

clectron mass in vacuo and in a medium chzar;xcteyizcd by ’

its dielectric-constant and its ma netic permes

field equations of quantum

iry the

=/

electrodypamics, are solved

in second approximation for the emission and absorption

of « phuton in the medium.

obtained for this difference and for the currespon

A convergent expression is
ling

Tevel shift in s hydrogen atomn. This shift is much smaller
thati the Lamiy shift, but under normal pressure and
.1 temperature larger than the shift - due Lo the interaction

/7 between the electron andd the radiation field.
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Sokelov, A A
USSR/‘I"neoretical Phys ics - Quantum Electrodynamics. B-5

Abs Jour : ReferatAZhur - Pizika No 1, 1958, 191

Author + Ssakolov, A.A.

Inst P—

Title : Relativistic Motion of Electrons in a Magnetic Field
with Account of Quantum Effects.

Orig Pub : Vestn. Mosk -un-ta,ser. matem., mekhan., astron., fiz.,
khimii, 1956]51% 2, 27-46

Abstract : An article of review character. The introduction discus-
ses the fundamental premises of quantum theory of the ra-
diating electron. The following chapters consider in de-
tail the swing of the betatron oscillations of electrons
in cyclic accelerators, due to the quantum character of
radiation. Problems connected with radiation damping of
betatron oscillations are briefly discussed in the appen-

dix.
o ” . . . 7,7 - * /s ,
Card /1 »/ /k,//;]ZT_,, Zn D ey PYeeLenecL
A - i
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saf€i.  ON THE RADIATION EMITTED BY ULTRA-HIGH:

' VELOCITY ELECTRONS MOVING IN A
NETIC FIELD. A.A.Sokolov and A.N.Matveey.
=, Zh. ekeper. 16 teor TIEWOITI0; No. 1, 126-35 (1956).
/' _Russian.
* . The present paper is a continuation of previous investi~
gations of the quantum theory of the "luminous™ electron (see . w .
preceding abstract). A formula for the differential radiation
spectrum has been obtained which i8 uniformly correct in any
) : spectral range and for energles of tha radiating electron
- ELE = mc’(ZRmc/Sh)"' as well as for energies E & Eyn
, and E > Eifr. A cloged formula for the total radiation energy
which is uniformly valid for arbitrary energies of the radiat-
ing electron and also & formula for the "critical” radiation . -
freguency of the squminous" electron have been obtained. A.

et
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: /;?{%E THEQRY OF ELzCTRON EIELD MASS IN THE -
C NCE OF A MEDIUM, A.A,Bogolg and VN, Ts:

"y 2h, éksper, teor, Fiz, Vol. 30,“"!7'.'!','-!-301-40 (1956), In
Russian,

Fleld contributions to the glactron -Mass due to an externy)

medium are considered. The e}ectron-poultron vacuum ig
taken into account in the calculations,
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Zurn.ekspe i teor.fis: 30, §02-803 (1956) CARD 2 / 2 PA - 1226

pection petween the quantum—like method and the theoTY of oscillations xhere
the so=called MARKOV chains occurls ji,e. the statistical independence of suc-
cessive processee,

Tphe autboTs endeavoY Lo explain the quantumalike micro notioDl of she electron
by the eifect produced by fluctuations of virtual photons: gnder the influence
of the field of virtual photons the classical quantities x and Py (momentum of

the particie) pecome non_commutating operators, and in first approximation the
game exchang® relations 88 in the weve theory 8T¢€ obtained. 1f, foxr X and Py
the corresponding operator expressions are puls the energy 1evels for the har-
monie oscillator are obtained- If a certain formula foT the momentum 1g used,
zero enersy automaticaliy conteins the pecessary terms of subtraction, and the
finite quentity E, = (T\QJO/Z) + (F.Luie2/3nc3m)(1n(3c3m/2e20)0)~1) remains.
The first term i1s the known expression for %€T° energy githout yvacuunl terms,
and the gecond term is due %O the jnfluence of the vacuum. Similarity to the
corresponding strictly quantum—electrodynamicaliy gerived formuls s showlil.
Phus, bthe classical motion of an electron jtself pecomes quantumlike by jnter-
action with the secondarily quantized field of the (really emitted OF only
virtusl) photons:.
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SUBJECT Uk / PHYSICS .
3 £ 5 RACHOVbKiJ,(LM.
AUTHOR SOKOLOY, AJAey TERNOV, Moy ?T. 4 ~ )
TITLS The Investigation of the Stabiiity of.the motion of 2§i3;r%2?ezzsu
Cyclical Acceieraxion gevices consid tionéo Qu
PRRIODIC barn.eksped teor .fiSs gasc.3, b9 8(1956)
{ssued: 1 /] 1956
In connection gh this eoretic jnvestie on © at.'L e motis ?ﬁ; A
electron in agnetlc 4 theé pos o ccorr " S inc lindricdl
osciliations is taken jnbo accounys such oble
coordinates r, 29"
4 ghe
Above all the mot cylindricai agron-il evi is plainedi iz;;otfgns
3 31513 thin domain e gati Ly )
magnebe fiel is W oif;ed . the 4% can > Tt o sty
2=0 according o the Lla¥ = consble s a
tne)WIDERQg ondition dr) = (2/&2) Sao.rﬁ( ar = ZH(RO)and further
thab v i cu . . _ e
élfirst the giabetic jpvarian Lhe eqpilibrium or }nvestfgated T
electron orbib taking~quan effects in accounx can © r ine {n o8 orous
ROHR'S theoTrY) and resules 1P first apP jon 2§ t o © o
11 red for practic oses. Here ee
onn!

Lantum theory: This metnod is
petic invariants are int

and axial quantu® members . . '
s1ibrium orbit are -

Next the osciiiations of the electron . )
: gis of the ciassicai theory:- On thiS o casion e o
ve different from 2z€T°- The quantum- i !
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AUTHOR WTE&NOV,LH.
" PITLE On the Polarlzation Effects in the Radiation of the Radiating
Electron.
PERIODICAL %urn.eksp-i teor.fis, 2L fasc.ds 47%-478 (1956)
Igsued: 12 [ 1956
zation effects aTe investigated by quantumlike methods, put in
t firs the aml 1itudes of the lineal and circulal
commutation Telatione or
f the investl-,

uted. The

for

on this occasion

applie
the radiation intensity is Wi -
v o
ation Wi( gpectral-
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tensity.
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of radiation in
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z-axis. Also &
photon field is given.
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AUTHOR _SOKOLOV,A.A., IVANENKO,D.D., TERKOV,I.M.
TITLE . On the Excitaetior of Macroscopic Oscillations by Quantumlike
Fluctuations.
PERIODICAL Dokl.Akad.Nauk 111, fasc.2 334—331 (1956)
Tgsued: 1 ] 1951
The energ&y of & relativistic electron noving in & nomogeneous magnetic field B
can ve represented as the sud of the energy of the rotation movement E1 of the
electron and the energy of the oscillation motion E along the radius:
By~ seEcR 1 + B¢ B Jhwas=E0 2a2/2c . Heren = 1+ 8 denotes the
principal quantum number, 1 ~ the azimuthal- and 8 - the radial quap numbeT,
a - the amplitude of the radial oscillations:. Next, formulae r the podifice
rotation- and oscillation energy on tne occasion of the gransition
the stale nt =0 - vy is given. The sul
nergy loss py radi tion while

of these
taking accoun :ons with ap accuracy of up 1O .
The quantumlike corrections t c t ffect only in
£ nigh energies. R there is DO
ial oscillations at all, i-©- gical cas€ the value of 8
if rotatio

jump occuT
adial

tation of T

1ike case ( It
used not only fo
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SOKOLOV, A.A.

n paper presented at

Luminous' Electrons, No. 1. pp. 21-30,

"On the Theory of the ,, in Nuclear Instruments,

CERN Symposium, 1956, appearing
1957
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5 INVESTIGATION OF. STABL!;}T‘{ QF W
_IN CYCLIC ACCELERATO TvHEN QUANTUM EFFECTS
. ARE INCLUDED. “A. A, Sofigloy, 1. M, Tecna¥, GMi .
- L 08COW DUale " goviet. Phys. JETP 4, o
T 251-8(1857T) March. - . - ..
- 7The general case of mation of eloctrons in eyolle accel~
" erators has boen fnveatigated, taking account of quantum
* pffoots, when axial aa woll a8 radial oscillations ara pas=
" gible. It 15 shown that the quastutn of(ects oan be includad
" by quan ccordingtotha .

: tizing the adiahtato invariants a
\ . Bohr-gammerfold methed. T

he effect of quantum fluatuz-
tions on radial-phase oscﬂ!ntlom;’ln a synchroton i8 also

| * ‘inveatigated. Finally, the problem of quantum excitation A A
. of macroscoplo oacillations is discussed. {auth) ) ) I S T -
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SOKOLOV,AcA-) KERIMOV,B.K. pA - 2007
On the TheoTy of the Scattering of particles by & Steady

Center in Consideration of Damping.

PERIODICAL: Zhurnal Eksperimental‘noi i TeoreteFiziki, 1957, Vol 21, Nr 6,

pp 1080-1081 (U.S.S.R.)

Received: 1 / 1951 Reviewed: 3 ] 1951

ABSTRACT: The theory of damping proves to be the stage that follows accord-
ing to the perturbation theory and allows the calculation of the cross gection
g not only within range of the long DE BROGLIE wave lengths d(uaz),_but also
within the range of smaller wave lengths (62 1\2). The relation C+C+-§-C'+C's1

set up in connection with the development of the theoTY of damping k' indi-
cates that the total sum of the ijnciding and scattering particles stays constant
at any moment. Scme preparatory works on this matter are cited.

As¢ first the exact formula for the cross gection of the ela;tic gcattering of
particles with the momentun tr(k=2n/ ) is given: o= (47/k") %90(21+1)sin Tqe
The perturbation theory allows the determination of the phase of U] in the

case of « 1. However, the theory of damping supplies the following moTe
oxact approximation for phase shift: tg'ql=-(nK/c'F) C?rW(r)J§+1/2(kr)dr, and
this expression at 'Qi«goes over into the one given by the perturbation theory

for this phase. Next, a rather voluminous expression for the differential cross
gection of elastic scattering 1s given. It was found by means of the damping
caRD 1/ 2

AUTHOR:
TITLE:
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‘AUTHOR SOKOLOV AchAoy 1.OSKUTOV YUMo PA - 3000
- PITLE ”Oﬁﬂfﬁzi?Biirizstion properties of CherenkoY Radistion.
(o polynriutlionnykh svoyetvakh izlucheniya Cherenkova.=
Ruesian
PERIODICAL 2(.hurn31 Eksperime. i Teoret: Fiziki 1957, Vol 32, Nr 35 PP 630-652
USSR) -
Received: 6/1951 Reviewed: 1/1951
ABSTRACT Yor the investigntion of these pol rties in
dependense on the spiR of the oharl authors here
make use of the methods developed in
and .M. TERNOV (Zhurn.ekspe 1 teors

ting linearl t 49 pecessary to split
up the amplitude of the ¥eo tial of the gecondary
quantized photon field imto two somponets whieh aTe® vertiesl
to each others

5 F

-y 33 - -ézqz + ;5q3°32 _E,;’o;o BVAL ( Ll ;’g'og?]

Here ’2" - 2 ]T denctes the amit vestor ouruterhhg the
aotion of the photos. Wher imvestigsting the eireularl pohrinttol
the veesto? potcltial aust e divided {nto two cOmpOROAts i
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On the Polarizatinn properties of Cherenko?¥ Radiation.

aifferent maRREr:

Te8, v oy - By 3 RLET Vb ihpg A = 1o

s the motiom of & free

ticn.'hiuh desoribe

expnoitly written doWERo
1vcd"noeording to Diras's theorYy (tqo. by

the ;fore-oationod wave

However, WheR
spinless

Also the wave fune

eleetron is
Whea the problem is 80

saking gleotron spin into aceount);
will repre-ent our row natrix.

s
i ne problem of KLEIN-GORDOR (ic0. 1B the esse of
articles) it is pecessary %0 sonfine omeself to t¥O wave
funetions:
s for the intensity of the partieles with and
It is also showa ho¥

The expression
without spinm aTe explicitly written dovhe
the poluritation effecin are taken imto ascount.
partielel radistion within the entire

In the ease of
frequensy interval is strietly 1inearly polurindn In the
(h = 0) radistion im the oase of

slassiesl approxii

TR B R
iR AT RS

R AR ERO G Teey

T R T

= T

C = - — . S e - - Sl
IA-RDP86-00513R001651930005-1"

Ay

APPROVED FOR REEEA?E

Tk PiE o

: 08/25/2000




"APPROVED FOR RELEA

IR BRI
S R SR AR A A
! 333 s 5%

SE: 08/25/2000

CERIYD R R

CIA-
RDP86-00513R001651930005-1

bo=5-38/59
utrino with Orientated Spin

( ) - o(c'?) Y51

P ¥Y2,4 ¥4,2

and P denote the enersgy operator and the momentum ope-
ctively and &' - the double Panli matrices.
As the nass of the pneutrino is equal to 2ero, the following
linear relation between the functions w

(‘i’ja) ‘5(%}//} “otained.

gere & =% 1 isg true- Four aifferent values may be chosen
for £ and to each of those values an individual physical
significance may be attributed. The suthoT here above all in-
vestigates the cnse £ = E/\E\, where the neutrino is & Par”

ticle witn positive energy and the antineutrino a hole in

the packground of the negative . The corresponding Dir-

ac equation and its golution & i Heg%,

expressions for the total energy B '

tha total projection 5 of the spin 1

re given. The neutrino and

sitive eneTrgy’

spin of ¢
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56-3-57/59

gokolov, A.A«, KerimoVv, B.K.

e

The Influence Exercised by Damping in the Po}arizat?on of
pirac's particles on the Occasion of Scattering QVllyaolye
zatukhaniya na polyarizatsiyu dirakovskikh chastits pri rasse-

yanii) (Letter 10 the Editor)

Zhurnal Exsperim. 1 Teorcb. pipiki, 1957, Vol. 33, ¥r 3 (9),
2

pp. 827 - 829 (USSR)

of Dirac's particles and of the spin-
less particles by an immobilepanter of force were investigated
by the authors in 4 previous papers by means of ?he theory of
damping. The polarization occurring on the occaslon of the
elastic scattering of Dirac—particles is computed 1n-tho pre-
sent paper bY means of the theory ©of damping. The pr1n01pal

integral equation of the theoTY of damp%gg for the determination
of the scattering amplitudes f;, =T k')

has the form
+ .
(fls| - b's| bsfs) Vk’.'{;. = (kK/S qrzchi)Z(édan_ﬁ‘,‘z“ vﬁu‘{{ bls
s"

FaT-

ne elastic scattering

flere B = ck K denotes the total energy-of the
Fourier component of the potentlal energy

bgn f;n * o>
ticle and 45

CIA-RDP86-
86-00513R001651939005-1"

Damping in the Polarization of Dirac's Particles
on the Occasion of Scattering

t(rj. Tha nubhol confines nimself to the computation of the PpO-
jopisnvion whieh ocuurs oo tho nconsion of the slastig scatter-
ing of Dirac's particiss o gho pavepbial V(r) ~ 7,9 (),
Vg;ﬂ,==vo. An ansatz is given foT she solution uf the 4B9Y¢
integral equation. Formulae 8re given for the amplitudes !,

of the first gcattering and then expressions for the ampli%udes
of the gecond scattering are determined. By means of these for-
nulae a rather voluminous expression is obtained for the dif-
ferential cross gsection of the two-fold scattering of the ini-
tially not polarized bundle of Dirac particles at the §- po-
tentiale In first perturbational approximation no polarization
occurs. Subsequently an expression for the degree o polari-
zation within the domain of high energies is written downe. Only
the phase polarization occurring after the first gscattering
furnishes an asymmetTry of secondary scattering. An expression
in first approximation is given here for the cross gection of
the elastic scattering . There are 4 references, 2 of which

are Slavic.
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ackehov, A 20-6-13/H1

PernoVv, 1. Pll-,

On the Quasiclassical Interpretation of the Quantum E.tfects in
the Theory of the Emitting Electron (o kvaziklassicheskoy inter-
pretatsii kvantovykh effektov v teorii svetyashchcgommfelektrona)

117, Nr 6, DP: 967-9T0 (USSR)

Doklady AN ssSR, 1957 Vol.
erpretation of those

The present paper gives a quasiclassical int
gquantun effects which according to the guantum theor, must occur
in the motion of an ultrarelativistic electron in a pagnetic field.
First the classical equations for the motion of an ultrarelativi-
stic electron in a synchrotron with the taking into account of the
radiation are given. In linear approximation o~R+qx is found for
the radius of curvature. In this connection R signifies the radius
of the instanteneous path of equilibrium, 4 - the exponent (0‘<q<
1) characterizing the reduction of the magnetic field and X =
-« T - R is the coordinate of the betatron vibrations, where T si-
gnifies one of the cylindrical coordinates T, %, ¥ Then in the
linear approximation ofthe phase vibrations an expression is
written down for the energy which the electron takes in the 4c-
celerating device. Then the initially mentioned classical egua-
tions are linearized. An equation for the radial petatron-vibra-
tions is also derived. VWhen a steady frictional force is intro-
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" On the Quasiclassical Interpretation of the Quantum Effects 20-6-13/47
jn the Theory of the Emitting Electron.

Card 2/3

duced into the theory of betatron vibrations the high demping
coefficients must also be taken into account. An equation for the
determination of the phase vibrations is written down. In the
study of the emitting electron the influence of the factor of the
discrets nanture of the radiation must be taken into consideration.
A fluctuation force for the descroption of the discrete nature of
the radiation is introduced. One of the eqguations then derived
characterizes the axial vibrations with consideraition of the quan-
tum fluctuations. The energy of the fluctuation radiation is pro-
portional to o (and not to @2 as in the classical case). But the
transition probability also is inversely proportioﬁal to ¢. There-
fore the classical formula is again obtained on transition to the
steady radiation. In exactly the same manner the "High" coeffi-
cients of the damping by a transition to the limit from the quan-
tum fluctuation forces to the steady radiation can be determined.
A formula is given for the square of the amplitutde of the radial
vibrations with consideration of the fluctuation force. Finally
the synchrotron vibrations in the presence of quantum fluctuations
are shrtly investigated. There are g refarences, 5 of which are
Slavic.
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24(5) ‘PHASE I BOOK EXPLOITATION SOV/1965

csokolov, Arsenly Aleksandrovich

Vvedenlye V kvantovuyu elektrodinamiku (Introduction to Quantum
Electrodynamics) Moscow, Fizmatglz, 1958. 534 p. 10,000 coples
printed. , .

Ed.: V.I. Rydnik; Tech. Ed.: S.N. Akhlamov.

PURPOSE: This book 18 intended for gcientiflc workers, ledturers,

graduate students (aspirants), and senior students 1in mathematics

and physics who are interested in problems of modern quantum field
theory.

COVERAGE: The book covers questlons of the quantum electrodynamics of

a free fileld, interaction of photons with electrons and positrons,

theory of an electron—positron yacuum and other aspects of quantum
electrodynamlcs, which are the most completely geveloped parts of
quantum field theory. Considerable attention 18 given not only to
a systematic presentation of general problems, put also to detalled

card 1/14
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AUTHOR: w 89-4-14-17/23
TITLE: " Comments on the Pwo-Component Neutrino Theory by Lee and Yang
(Zemechaniya © dvukhkomponentnoy teorii neytrino Li i Yanga

PERIODICAL: Atomaya Energiyas 1958, Vol. k4, Nxr L, PP 365-386 (USSR)

ABSTRACT: 1t is shown that the new neutrino theory (kg = 0) can be de-
veloped also by using Direc's equation with orientated spin.
The results cbtained by deriving this theory are then compared

with that employed by Lee and Yang.

It is of interest to note that, if in a system of coordinates
the double projection of neutrino spin upon the direction of
motion is 1 (s = 1), the quantity s for a free particle in any
other system of coordinates is also 1.

1f the experiment for the antineutron furnishes & conception of
symmetry pertur‘oation that is contrary +o the former, there is
every reason to assume that the asymnmetry of the world, seen &3
a whole, is due %o the overwhelming majority of pucleons over
antinucleons. There are ] references, 3 of which are Soviet.

S D G
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.Comments on the Two-Component Neutrino Theory 89-4-4-17/28
by Lee and Yang

SUBMITTED: January 16, 1958

1. Neut?inos-=TheoXy

APPROVED FOR RELEASE: 08/25/2000 CIA-RDP86-00513R001651930005-1"



"APPROVED FOR RE :
LEASE: 08/2. | RDP86-00513R001651930005-1

— .
Er RS S

RTS8

B2 x
B Y

AUTHOR: Sokolov, A., Professor uGU 29-4-4/20
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TITLE: ifone Given

PLRIOLICAL:  Tekhnika wolodezhi, 1938, Nr 4, pp. 6-6 (USSR)
field of theoretical physics
ade by the Chinese paysicists
They showed that with the
lectrons escaping in

TWO fundanental discoveries in the

were made in 1957. The first was
Li-Chzhen-dao and fan Chzhen'nin.
yota decay of the nuclei, the number of e
the direction of the nuclear spin, is smaller than that in the
opposite direction (seec Tekhnika Holodezhi, 1958,Mr 1). The se-
cond fundamental discovery vas made by the well-known Soviet
physicist iiewber of the Academy Nikolay Nikolayevich Bogolyubov
He succeeded, together with his students, to enunciate the
tneory of superconductivity. The author now enunerates chro-
nologically the wost important elaborate investigations in this
ficld. Finally, the author says, & complete tneory of supercon-
ductivity was established. In reality N.H. Bogolyubov worxed
1lel witn the American physicist Bardin, but indcpendent
Phe idea of his work was to state both a physical

heaatical analogy of superconductivity and supervisco-

£33 RACT :

para
from nin.
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Hene Given 29—4-4/20
sity. That signifies to find a correlation in the behaviour
of the particles at low teuperatures according to the stati-
stics by Bose (heliunm atoms) and according to the statistics
by Ferai (electrons). The scientific public appreciated the
theorctical sclution of the problem with recognition. The
council of scientists at Moscow university unanimously con-
ferred the avard of the Lomonosov-price of 1st class for 1957
to N.H. Bogolyubov.

AVAILABLE: Library of Congress

1. Nuclei-Decay 2. MNuclear spins~Theory 3. Electrons-Motion
L. Superconductivity--Theory
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Eiectronic Analytical Balances

pointer is set at zero with the scale unloaded, by
means of a potentiometer. The output current is set
up 0.1 sec. after the weight is placec on the scale
and the time needed for a weighing is the same as that
required by the pointer of -the aevice, that is measur-
ing this current, to come to rest, i.e. from 1 to £
seconds. The electronic balance draws about 30 watt.
There are & tables, 1 schematic diagram, 1 circuit
diagram, 1 photograph and % Soviet references.
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. AUTHOR: Sokolov, A. A.

TITLE: Longitudinal Polarization of Dirac Particles and Parity
Non—-Conservation (Frodol'naya polyarizatsiya dirakovskikh
chastits 1 nesokhraneniye chetnosti)

PERIODICAL: Izvestiya vysshikh uchebnykh zavedeniy, fizika, 1958,
: Nr 5, pp 164-174 (USSR)

ABSTRACT: The paper opens with a recapitulation of the vector equat-
jon of motion for & free Dirac particle, which reads as follows:

(E-c @B - p3m002)¢ =0 (L)
Here E 1is the operator - %%E and 3 is the operator

%\", % and ps are the standard Dirac matrice , T, is
the particle rest-mass and ¢ the light velocity and
i = h/2% , where h is Planck's constant., The properties of

Card 1/3
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Longi%udinal Polarization of Dirac particles and Parity Hon-
Conservation
this vector equation under the fo

considered: E D> E', p p'
define a function ¢' = 93¢

2
(E‘—c(a,p')-?5m00)¢'
ntrated on the longi-

on the discussion is conce

t of the vector equation, that is to say the

component in the propagation direction, The properties of
are compared in some detail

the longitudinal component of ¢

with those of the original for various Dirac particles
(neutrinos, electrons, etc jous spins. A polari-
zation vector for the longitudinal componen®t is defined, and
cshown formally ix operator rules as the
spin vechors. t transformation from ' to b
does not in general leave parity unchanged; in fact it can be
shown that parity conservation, if i must be accom-
panied by selection rules on the polarization cperator. How-
ever, time reversal and change conservation, as would be ex-
pected, give no additional restrictions. A section of the

llowing transformations are
1t is shown that one can

such that:
a0 .

The contac
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Longitudinal Polarization of Dirac Particles and Parity Non-
Conservation
paper is devoted to the explicit formulation of the 'longitud-
inal spin‘’ operators for neutrino and antineutrino, The paper
contains no figures or tables; there are 12 references, of
which 1 is German, 1 Soviet, 1 Italian, 9 English,

ASSOCIATION: Moskovskiy ordena Lenina gosuniversitet imeni M, V.
Lomonosova (Order of Lenin State University of Moscow imeni
M. V. Lomonosov)

SUBMITTED: June &4, 1958.
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SOKOLOV, A. A., KRIMOV, B. K. and quseynov, I. I.

Dirac Particles with Account of

"Damping Theory Study of Elastic Scattering of
Jan 1958 (North Halland

Polarization Effects,” Nuclear Physics, Vol. 5, fio. 2,
Publ. Co., Amsterdam)

Physics Dept, Moscow State Univ, Moscow, USSSR

particles by a short-range force centre is
considered from the gtandpoint of radiation damping theory. The expression for the
scattering amplitude is determined, The inteygral equation thus obtained for the
scattering amplutude permits one to investigate polarization effects,

Abst. Elastic scattering of Dirac
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AUTHORS: __§2E3}211_£;_§: , Guseynov, I. 1. , Kerimov, 3. K.

TITLE: On the Scattering of Dirac Particles by a Short Renge rorce
Centre According to the Damping Theory (K rasseyaniyu
dirakovekikh ghastits korotkodeystvuyushchim silovym tsentrom

s uchetom gzatukhaniya

PERIODICAL: Zhurnal Eksperimental'noy i Teoreticheskoy Fiziki, 1958,
vol. 34, Nr 1, pp. 110 - 112 (USSR)

ABSTRACYT: In the present work the elastic scattering of Dirac particles
by any short range force centre is investigated eccording to
the damping theory. The wave functions are gubdivided here

according to the value of the pro jection of the spin onto the
soaxis (m. = + 1/2) and not according to the value o« projec-
tion of the spin onto the direction o motion. The integral
equation for this case 1is written dowm explicitly. A formula
is also given for the mabrix elements of the transitions on
which occasion the gpin proportion of the natrix element is
given still more precisely. ¥oreover, the suthors use various
recurrence formulae. Phe expressions for the conponenis of
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¢ On the Scattering of Dirac Particles by a Short Rznge Force Centre Accord-

ing to the Damping Theory

the matrix elament obtained after gsome further transformations am
written down. It ig possible to produce the orthogzonal charac-
ter of the matrix elements necessary for the damping theory.

The thus found differential cross section of the elastic scat-
tering and an expression for the amplitude of scattering are
given. Concluding, the total c¢ross section of the elastic
scattering is written down. There is 1 reference, which is
Slavic.

Nossow State Undwevsity

(Moskovskiy gosudarstvennyy universitet)

July 10, 1957

Library of Congress
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UTHORS: M‘Atow: “Yue M. 56-34--4-47/60

TITLE Op the Cherenko Radiation of Longitudinal Pelarized
Eiectronz (0 sherenkovskom izluchenii prodolfno polyari-~
zovannykh elektronov)

PERIODICAL: Zhurnal eksperimeutal*noy b tecreticheskoy fiziki: 1958¢
Yol. 34, Nr 4, pp. 3022-70%5 (USSR)

AB3TRACT: The present paper generalizes the results of & previous
paper by the same author (Ref 3) dealing with the polari=
zation properties of Cherenko¥ cediation for the case of

longitudinal polarized electrons. For their calculavions
the authors used various formulae given in the book by 4. B.
sokolov and D. De Ivanenko (Ref 1).
CherenksV radiation will ronsist of three parte:
w msx W max

;
MRS (62/2¢2) S (kaGU) ¥

[«

\
) \7&)‘
Q

P4 ) PR
i+ S0 . IS f ) it
’ ~¥1 ongitadinal *

SRyt Chohay:
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On the Cherankov Radiztion of Longitndinal pPolarized 56434w4~47/60

Eiectrons

whare wk,(uﬂ = w1 = cog0) dencies the {compietely
S

plarized) classical part of the radiation;

o “?
5 “) < the completely

lineariy P
3 T T R AT
Wi - ho (e f2eT e o 8

wquantumlike‘
unpclarized quantuelike additional term;
A\ "’.2_’ 3 ({ 3 -
Wlongitudinalguf w h{nafop)(1 - (+/fn)cos Q) character
al polarization of the photons. It is

izea the longitudin
interesting that this part of ihe radiation is pTo~

portiondal not t¢ f. but to hza The following formula holds
for the dagree of circular polarizations

bt () - v )y () + W @) F othua/oR)-

There are 4 references. 4 of which are Soviet.

ASSOCIATION : Moskovskiy_gssudarstvennyy universitet (Moscow State

University)}

SUBMITTED: Janvary 18: 1958
gard 2/%
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ABSTRACT : Tn cozmnectiorn with the discovery of the pon-conservation of parity

card 1/3 these expressions & generstiization of the formils by Kledin-Nishina
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Compton Scattering of Longitudinally Pciarized Photons on Elec-
~ons with Oriented Spin (Kompt.onovskoye resseyaniye prodol 'no
polyarizovennykh fetonov pa eiekironskh s oriyentirovannym spinor)

Yol. 3k, Nr 6, pp 1351-135% (USSR)

the further development of quantum-electrodynamics of electrons
and photons with e longitudinal polsrizetion is becoming a prob-
iem of topicsl interest. To coensider the longitudinal polariza-
tion of the electroms in the computation of the matrix elements,
not the formuls by Casimir (Kazimir) but the formula (21,12)
from the book by A.A. Sckolov acd D.D. Tvanenko (Ref 3) has to
be used, s denoting the eigenvsiue of the operator

{ Y/i - 2 This operstor describes the double projestion
of the electron spin upon its direction of motion. This formls
car be used in cases where the electron initiaily is at rest.

For this case the formula {s written down explicitly. Then an.
expression for the cotresponding metrix element is giver, From

jons thea formila
epin of
final spin states
lsri jietion The orienta-
- of a ﬂc'!;»polarzzed. etion ©
Tn the gegttering O3 pa p Lo e

o ive integral 13V o :
ipfluence upon whe integr CTine of
jvistic cBs€ there 1is

+pe rate of the clywulsar polarl
Jr. the ultrarelati-

g arptiering
1L, i ~f wide scatherih
qietks itk 3 - - -
: itered redigfion t p ke | s the D
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SOV/56-3k-5-59/61
Compton Scattering of Longitudinally Polarized Photons on Blectrons
with Orlented Spin

o longitudinal polsrization of positrons. There are 6 references, b
of which =2re Soviet.

ASSOCIATION: Moskovskiy gosudarstvennyy universitet {Moscow State
University)
SUBMYTTED: February 27, 1958

1, Photons--Scattering 2. Electrons--Properties 3. Nuclesr
spins 4. Mathematics--Applicaticns
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Z‘J‘ and Z3° aze two linearly indepemdent solu-
1 eqguatlon and A sad B eve comztants, The results
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i Do Wl enerete bhycergeometrie function W, H(x) and to
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slontels ad The Bessel function, and also Yo the derivation
D Inlts esimntosic form ‘.;‘.f\. There ere T referencas, 4 of which are
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ABSCCTATICT:  tioskoveliy gosudaratvemnyy universiiet imenti M ¥.V. Lasorosova
{Yioseoy Bhae imivergity luen? ¥,V. Looncaov)

Ve
’N—-‘Gu

QTR AT, vy eea . WT Y .
RETENST . June 2, 19550, by #.4. Sogolyubov, Acsderlcicn

SURLCES: My 25, 1653

Card 2,2

APPROVED FOR RELEASE: 08/25/2000 CIA-RDP86-00513R001651930005-1"



"APPROVED FOR RELEASE:

sz

08/25/2000

E;[A-‘ :‘I‘)‘P86-00513R001651930005-1

IRl

PiiASE I BOOK EXPOITATION SOv/3905

Filosofsklye voprosy yest
filosofsko-teoretiches
(Philosophic Problems

1I: Philosophic and Theoretical

and Chemistry) [Mosco
Errata slip inserted.

estvoznanlya,

[sbornik] II: Nekotoryye

kiye voprosy fizikl, matematiki 1 khimil .
of Natural Sclence, [collection of Articles]

Problems of Physics, Mathematics,

wg Tzd-vo Mosk. univ-ta, 1959. ou8 p.
0
>

00 coples

printed.

Editorial Board: K.A. Rybnikov, Kh.M. Fataliyev, and M.I. Shakhparonov;
Eds.: R.A. Aronov, and A.A. Konoplyankin; Tech. Bd.: M.S. Yermakov.

PURPOSE: This book 1s intended for sclentists interested in the history
and philosophy of mathematics, physles, and chemlstry.

COVERAGE: This 1s a second collection of articles prepared by the staff
of the Department of Dialeetical Materiallsm of the Moscow State
University. The first collection was concerned with‘philosophical

problems of the blolog
The present collection
physies, mathematics,

Card 1/4
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ical sciences,
consists of 1
and chemistry.
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SOKOLOV, 4. A.

“Pheory of Dirac Particles with Oriented Spins and Perity Non-Conservation”
tiuclear Physics, y, No. 3, Jan. 1959, hoo-425 (Nortn Holland Publishing Co., Amsterdemn)

Apstract: The Lllders-Pauli thecrem is investigated in connection with a type of theory
chosen to describe Dirac particles with oriented spins.

Moscow State University
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AUTHORS: Sokolov, A.A., and Loskutov, Yu.M.
TITLE: On the Theory of Bosons and Fermions with Oriented Spin

PERIODICAL: Izvestiya vysshikh uchebnykh zavedeniy,; Fizika,
1959, Nr 3, pp 132-142 (USSR)

ABSTRACT: Lee and Yang (Ref 1) have predicted that in the case of
weak interactions parity is not conserved., In phenomena
involving the neutrino (fermions with zero rest mass)

the nonconservation of parity may be explained with the
aid of the two-component theory, or with the aid of the
theory of Dirac particles with oriented spin (Refs 2, 3).
In the latter case, and for positive energies (e = 1,
neutrino), it is necessary to retain the solution with
one spin direction (8 = S), and for negative energies

(e = =1, antineutrino% with the other (S.j = =8).  This
may be achieved if the wave function @ satisfies both
the Dirac equation and the additional condition given by
Eq (1) (Ref 4), or (A » p1)y =0 where A= g, S =1
(or -1) both for ¢ =1 and e = -1, The quantity
Card S¢ = S.¢ is proportional to the projection ef spin onto
1/2 the direction of the momentum D. In the present paper
an attempt is made to generalize this result to particles

RS A=
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ATTHORS: Sokolovy As Aiguﬂuradxan, R. M.,
: Arutyunyan, V. Mo BO14/B005
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Method of Approximation\

teta. Seriya matematiki, mekhaniki,
61 - 78 (USSR)

TITLE: pevelopment of the WKB
oskovskogo universi

PERIODICAL: Vestnik M
fiziki, khimii, 1959, Nr 4, PP

astronomii,
In mathematical physics, gpecial fﬁnctions which ate exact solutions
of differential equations are often approximated by‘simpler func-

tions. The authors mention the method by Liouville-

for differential equations of second order, an

method of approximation suggeste

(Ref 3) (WKB method) for the golu
method, already the first approximation gives &

present paper, this m
Besides, better approximated gsolu

cases by finding the golution of
pboring" the original differential equation. In the first principal

part of the present paper, the solutions (2,11) and (2,12) are
obtained by the WKB method gtarting from the linear differential
(2,2). The first solution@

card 149 equation of second order u"

ABSTRACT:

ood results. In the

generalized form.
or a number of

jal equetion tpneigh-
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AUTHORS: Sokolov, A.A., Ternov, I.M., and Loskutov, Yu.M,

TITLE: On the Transformation Properties of the Spin/7
Pseudovector
PERIODICAL: Izvestiya vysshikh uchebnykh zavedeniy, Fizika,
1959, Nr 5, pp 72-80 (USSR) -

ABSTRACT: Problems connected with the spin properties of particles
have recently become more important in view of the
discovery of the non-conservation of parity (Ref 1).

The present paper introduces the 4-vector of polarisation
of Dirac particles by a covariant method and investigates
its transformation properties. The transformation law 1is
shown to be of the form given by Egqs (14a-2). The
results obtained from an analysis of the transformation
properties are used in connection with phenomena in which
parity is not conserved. In particular the Xpe decay
is discussed and it is shown that in the laboratory
system, the spin of the p meson makes an angle a with
the direction of its momentum which is given by Eq (21),

Card where Gp is the angle of emission of the p meson.
1/3 The appearance of a transverse component of the p meson
spin in the laboratory system has also been considered by

APPROVED FOR RELEASE: 08/25/2000 CIA-RDP86-00513R001651930005-1"
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On the Transformation Properties of the Spin Pseudovector

Ascoli (Ref 9) but differs from Egq (21) by the factor
given by Eq (23), which takes into account relativistic
contraction of the transverse components of the spin.
In fact, the axial spin vector characterises the
cireular polarisation in the plane perpendicular to its
direction. For the longitudinal spin component this
plane is perpendicular to the velocity of the particle
and hence the polarisation remains unaltered. In the
case of the transverse component, on the other hand, the
velocity vector will lie in this plane and hence the
polarisation will change. For particles with zero rest
mass, the angle a vanishes, i.e. if the axial vector
s is parallel to the momentum vector k in the given
inertial frame, they will remain parallel in all other
inertial frames. This can be used to characterise the
neutrino and the anti-neutrino by different values of s,
namely s = —1 and s = +l, If the polarisation of

Card the neutrino is characterised by its helicity, i.e. by

2/3 the rotation of the component of the vector gy which
is perpendicular to the momentum, then in transforming
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AUTHORS: Sokolov, A. A.,; Muradyan, R. M., Arutyunyan, V. M.

B S s

TITLE: Development of an Approximate WKB Method

PERIODICAL: Vestnik Moakovskogo universiteta. Seriya matematiki, mekhaniki,
aptronomii, fiziki, khimii, 1959, No. 6, PP 64 - 86

TEXT: The present paper continues the first part published in "Yestnik Moskov-
skogo universiteta", 1959, Ro. 4, P- 61. It begins with 514 dealing with the
confluent hypergeomsetric function and deals at first with the Whittaker func-
tion. The formulas derived are subsequently applied to a concrete case: the in-
vestigation of the emission of an electron moving at ultrarelativistic velocity

in a constant, homogeneous magnetic field. The problem is schematically shown

by Fig. 1; Fig. 2 shows the dependence of radiation intensity on the number of
harmonics. The subsequent chapters deal with the Laguerre and Hermite poly-
nomials, the quantum correction in the theory of nradiating" electrons, and the
determination of eigenvalues (the approximate method developed here does not

only permit a derivation of asymptotic expressions for wave functions but also .
a determination of eigenvalues of the parameter A - cf. Part 1). The paper L//’

—
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(Abstracter's Note:
paper it is not possible to follow the
courge of calculation, all the more so asg all definitiong necessary are misaing.)
There are 5 figures and 11 references, 9 of which are Soviet,

ASSOCIATION: Kafedra statisticheskoy fiziki { mekhaniki (Chair of Statistical
Physics and Mechanics)

SUBMITTED: 4April 9, 1959
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Development of the approximate method of Wemtzel, Kramers, and
Brillouln. Vest.Mosk.un.Ser.mat., mekh.astron.fiz khim. 14

no.4:61-78 '59. (MIHA 13:9)

1, Kafedra statisticheskoy fiziki i mekhaniki Moskovskogo
universiteta.

(Approximate computation)
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24(5) SOV,55-36-2-27/00
AUTHORS: §okolov, A. A., Arutyunyan, V. ., Xuradyan, R. M.
TITLE: The Calculation of the Phases of ‘Scattering Taking iio Azzouns

the Second Approximation (Vychisleniye faz rasgsseyzniya s
uchetom vitorogo priblizheniya)

FERIODICAL: Zaurnal eksperimentzl'noy i teoreticheskoy fiziki, 1859,
Vol 36, Nr 2, pp 594 - 599 (USSR)

ABSTRACT: In the present paper the authors calculate the phase shifts
of the elastic scattering of Dirac (Dirak) particles in
second approximstiorn with respect to the interaction poten-
tial. An expression is given for the general solution of the
free Dirac equation of this problem. This solution is not
linited by a condition of finiteness in the origin of coordi-
nates., This solution of the free equation is also an asympto-
tic expression for the Dirac equation if there exists a
spherically symmetric short-range force center. The next
part of the paper gives an approximate solution of the Dirac
equation for the case of a centrzl field. An integr:l eguation

equivalent to the Dirac equation is given for the case in
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The Calculation of the Phases of Scattering Taking S0V/56-36~2-37/63
into Account the Second Approximation

which there is no vector potential and the scalar potential

is spherically symmetric. The interaction energy is considered
as a pertubation and the calculations are carried out in
second approximation; the wave function corresponding to

this approximation is given explicitly. The calculations

are discussed step by step and the expressions found for

the phase shifts are given explicitly. Neglecting the terms
which are square with respect to V(r), one obtains the

same results as in the theory of damping for the scattering

of Dirac particles. For small values of the scattering phases,
the results of the first Bornhpproximation are obtained. The
results of this paper may be used also for the invegtigation
of the scattering by a Coulomb (Kulon) center,(V(r):-Zez/r).
The integral values of the phase shifts diverge in this case,
but correct results are nevertheless found. Finally, ex-
pressions are given for the scattering amplitudes (in second
approximation) and for the differential cross section. There
are 4 references, 2 of which are Soviet.
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24(5) S0V/56-36-3-46/71
AUTHORS: Soxclov, 4. A., Ternov, I. M., Loskutov, Yu. .
TITLE: On the Problem of the Covariant Determination of the Spin

Pseudovector (K voprosu o kovariantnom opredelenii psevdo-
vektora spina

PERIOQODICAL: Zzhurnal eksperimental’noy i teoreticheskoy fiziki, 1959,
Vol 36, Nr 3, pp 930-932 (USSR)

ABSTRACT: The present paper ("Letter to the Bditor") is based upon an
earlier paper by Sokolov (Refs 1-3). It has already been shown
that the longitudinal polarization of free Dirac particles
can be described by the operator (%g)/k. This operator occurs
as integral of motion with the eigen value "s.The authors
endeavor to connect with the value 8" - nct only longitudinal
polarization but also transversal polarization as well as the
time component of the spin vector. Proceeding from the wave
function for positive energy in consideration of the spin
state equations are derived for the components of the spin
vector. The transversal and the time component, which do not
occur as integrals of motion, zan be represented as mean wvalue

i: k(y*o. yax, K=k /V -5
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On the Problem of the Covariant Determination of the Spin-pseudovector

It further holds that
31 = ko ' 7-38 ' cos &, 52 = kov 1-g% sin 4,
§3 = ks, §4 = 1ks; several special cases are investigated.

There are 7 references, 6 of which are Soviet.

ASSOCIATION: Moskovskiy gosudarstvennyy universitet (Moscow State
University)

SUBMITTED: October 27, 1958
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AUTHORS ~ W\, Professor of Moscow State University,
Stalin yizewinner . poctor of Physico=Mathematical
Docent and

Vorob'yeve. G-.A.,

Sciences,
Docent

Moskalev., V.A.,

h Anniversary of the Birthday of

TITLE: On thes 50t
ch Vorob'vev

Aleksandr Akimovi

PERIODICAL [zvestiya vysshikh uchebnykh zavedenly,
1960, No.6. pp,161916u

Fizika,

He attended the Tomsk
In 1931, he graduated

and Mechanics. In 1935, he
n* and becamé a senior sci

ev was born in 1909.

TEXT: A.A.Vorob'y
n 1927 and 1931.

State University betweé
from the pivision of Physics
produced 2 aprilliant dissertatio
worker and pocent of the Tomsk State University in the

Department of Experimental Physics. In 1936, A.A,Vorob'yev
age Laboratory at the Siberian

entific

organized the High=-Volt

Physico&echnzcal Institute and beacame its head. In 1939, he
successfully completed 2 dissertation submitted for the degrse
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On ths 50th Anniversary of the Birthday of
Aleksandr Akimevich Vorob 'yav

development of new accelerator installations, including a new
#aveguide acieieravor suggested by Verob’yev which will be
tapabie of producaing very high energy electrons, although the
¢tersll dimensions of the installation and the high-frequen:y
power consumptian will be smali . Results obiained in this
divecrion were reperted by Yorob'yev at ths Internationatl
fomiference oan High Energy Accelerators which was held in Geneva
in 1959 In the fifties, Professor Vorceb*yev also dirscted the
Yesear<h in the physics of solid dielectrics Among Profesar
¥orob 'yev's publizations are. “Charged particle acceleratoyr.
"Electrical strength of solid dielectrics™, "High-voltags
technology», “Ultra-high voltages” and othe: monographs
Professor Yorob'yev 1s the author of scome 200 sctientifit papers
and 7 moncgraphs and textbooks . He 13 a member of the Communi st
Party of the Soviet Unign (since 1940) and has frequently been
2lected as a member of the iocal committess of the KPSy .

‘n 1959, the :itizsns of Tomsk unanimousiy elacted him as their
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