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TEELE N B W

; Pa - 2007
AUTHOR; SOKOLOV,A.A., KERIUOV,B.K.

TITLE: On the Theory of the Scattering of Particles by a Steady

Center in Consideration of Damping. '
PERIODICAL: Zhurnal Ekoperimental'noi i Teoret.Fiziki,

ggolgggaloel 50;35$.R') Reviewed: 3 / 1957
ABSTRACT: The theory of damping proves to be the atage t?a:hfoilg:: 22:::2n
ing to the perturbation theory and allows the oalculationho (d<?)l£ gootlen
¢ not only within range of the long IE BROGQ;E 5ave lengtlsti g c*c},Z.C'+C'-1
within the range of smaller wave lengihs (df 3; );hThiyrzfada;ping 5 Lo

i lopment o e eo

Z:Zezpt;Ztczzze:zi:? :t;ho;h:h:ezgczging and scattering partigles stays constant
at any moment. Some preparatory works on this matter are iitii; scattering of
At first the exact formula for the cross gection of the e ag 3 inz
particles with the momentum t k(k=2n/ A1) is given: 0s(4n/k ) %20(211-i athe‘qln
The perturbation theory allows the determination of the phase oil }n nmore
case of 7.<< 1, However, the theory of damping supplies the go owk ?dr -
exact approximation for phase shift: tg ql-—(nK/c'B ) Carv(r).llﬂ/%(ti ;heory
this expression at 7 ,&goes over into the one given by the per:;; a n:zal oy
for this phase. Next, a rather voluminous expression for the d : :;: toaning
seotion of elastic scattering is given. It was found by means o
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On the Theory of the Scattering of Particles by a PL - 2007
Steady Center in Consideration of Damping.

theory. The above given formulae allow the investigation of scattering of spin-
less particles in the presence of short range forces. The same authors (Doklady
Akademii Nauk SSSR, 1955, Vol 105, Nr 961) were able to generalize their results
for DIRAC particles (i.e.particles with spin) only in the case of g-interaction.
The scattering of particles is then investigated according to the damping theory
in connection with_the following form of potential energy of interaction:

V(r) = B = 3V°/4ua3 at r < a and V(r)=0 at r> a. The expression resulting in this
case for the phase M is given. In the limiting case ka< 1 gcattering is prac-

tically determined by the s-phase, while damping is important only in the case of
2BKadk/3ch » 1. The expression for o applicable in the other limiting case

ka » 1 (range of high energies) is also given. Accordingly, the cross section is
the fourfold of its classical value. According to G.MASSEY and C.MOHR the noncon-
formity of the classical and quantumlike value is caused by the occurrence of a
diffraction. The results of both theories agree in the range ka »® 1. Furthermore,
the authors were able in recent times to compare the results of the damping theory
with those of other theories by means of the example of scattering at a o-center.
The paper ends with a short disoussion of the last-mentioned investigations.
ASSOCIATION: Mosoow State University.

PRESENTED BY:

SUBMITTED:

AVAILABLE: Library of Congress.
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Levi-Klein's Potential of the Pseudoscalar PA - 2694
7eson Theory and Kuclear Saturation.

the interaction of fourth order V4 - Vga) + ng) due to the ex-

change of two mesons causes weak attraction.

The preyent paper completes the two-nucleon potential mentioned
above by a repulsory "core" with the radius Tyt

V12 = V2 + V4a + ng at r > Ty V12 =00 at T { T, By means of
the usual computing method a term for the average potential energy
of the nucleus is obtained in the approximation of the homogeneous
density of the nuclear matter. ‘“he kinetic energy of the FERNI

gas of nucleons (which are regarded as impermeaple spheres with the
radius r_) amounts to T = 14,7 A(*L-2 + 2,16 b,L"3)uev. Here n is a

paramete%, which denotes the deviation of the nuclear radius R
from its equilibrium value Hs - Al %u,Further it holds that V =pr,.

For the total energy of the nucleus E -(V1é7+ T. The results of the

computations discussed here demonstrate the followings By

applying the two nuoleon potential mentioned here 1t is unnecessary

in the pseudoscalar theory to introduce a three-particle re-

pulsion. The Levi-Klein potential defined here does not correspond

to the requirements of saturation neither with or without a three-
Card 2/3 particle repulsion. (1 1llustration)
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AUTHORS: Sokolov, A.A., Kerimov, B.X.
e ——
TITLE: The Influence Exercised by Damping in the Polarization of

Dirac's Particles on the Occasion of Scattering (Vliyaniye
zatukhaniya na polyarisatsiyu dirakovskikh chastits pri rasse-
yanii) (Letter to the Editor)

PERIODICAL: Zhurnal Eksperim. i Teoret. Fiziki, 1957, Vol. 33, Nr 3 (9),
pp. 827 - 829 (USSR)

ABSTRACT: The elastic scattering of Dirac's particles and of the spin-
less particles by an immobilepenter of force ware investigated
by the authors in 4 previous papers by means of the theory of
damping. The polarization occurring on the occasion of the
elastic scattering of Dirac-particles is computed in the pre-
sent paper by means of the theory of damping. The principal
integral equation of the theory of damping for the determination ’
of the scattering amplitudes f, = fs,(ﬁg) hgs the form

(£', -t v ) v 2 +
st = Par Pgto) VRK o (kx/B T chi)gfpdfl"vl-:,ﬁ" V2,2 bl

b £ . Here E = ch X denotes the total energy of the mr-
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KERIMOV, BeKe NADZHAYOV, l.M.

e emestrahlung of an electron with oriented spin. Hauch. dokl. vys.
skoly; fiz.-mat, nauki no,1:95-100 ‘58, (MIRA 12:3)

1.Moskovakiy gosudarstvennyy universitet im. M.V, Lomonosova,
(Bremsstrahlung) {(Electrons)
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BASY GERMANY/Nuclear Physics - Elemsntary Particles c-3

Abs Jour ¢ Ref Zhux = Flzike, No B, 1958, No 5079

Author : Sokolow A, Keziimow Iisty
+ Moscov State Univers
Iﬁnige : On the Theory of Dirac Particles with Oriented Spin

Orig Pub : Ann. Physik, 1958, 2, No 1-2, 46-53

rticles with oriented spin (Peferat Zhuww

4nvestigotion of
Fizika, 199, No 1, 17>) 18 applied to b T cgitaia results

the pomrization of the electiovs in
jei and the polarization of wwons in

Frolov

Apstract : The theory of Diraec pa

* KERIMOV, B: K, SOKOLOV, -A. A,, and GUSEYNOYV, I. I.

APPROVED .
e Tty Sy oF 114404 d 3(2Q0Phng LIA-RDPSE-00 31(@0?{??»%3&: 9oq
Polarization ngecta ," Nuclear Physics, Vol. 5, HNo. 2, Jan 19589zlflorth ollan 99.

Co., Amsterdam

Physics Dept, Moscow State Univ, Moscow, USSR

Abst: Elastic scatterirg of Dirac perticles bty a short-renge force centre
1s considered from the standpoint of radiation damping theory. The expression for
the scatterimg smplitude 1s determined. The intefgral equation thus obtained for the

scattering amplitude permits one to investigate polarization effects.
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21(7)
AUTHORs _Kerimov, BeKeacesst S0V/155-58-5-26/37

TITLEs On the Question Concerning Angular Distribution and
Polarization of Electrons During the Dissociation of an
Oriented Nautron

PERIODICAL: Nauchnyye doklady vysshesy shkoly. Fiziko-matematicheskiye
nauki,1958,Nr 5,pp 151-157 (USSR)

ABSTRACT: The present paper continues the investigation [-Ref 4_7 of
the author and of A. Sckolov. Starting from the theory of the
Dirac particles polarized in longitudinal direction the author
calculates the angular distribution and polarization of
electrons arising during the B - dissociation of a free
polarized neutron. For the determination of the metrix elaments
of the dissociation with consideration of the polarization he
uses the method applied in [/ Ref 4,6 /.
The author thanks Professor A.A. Sokolov and A.I. Muratdinov
for discussion.
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On the Question Concerning Angular Distribution SOV/155-58-5-26/}7
and Polarization of Electrons During the Dissociation of an Oriented

Neutron
There are 12 references, 5 of which are Soviet, 6 American,
and 1 German.

ASS0CIATION: Moskovakiy gosudarstvennyy universitet imeni M.V.Lomonosova
(Mosoow State University imeni M.V. Lomonosov) /

SUBMITTED: August 29, 1958
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* AUTHORS: Kerimov, B. K., Nadzhafov, I. il S0V /48-22-7-26/26
TITLE: Bremsstrahlung Fron a Longitudinally Polarized Electron

(Tormoznoye izlucheniye prodol'no-polyarizovannogo elektrona)

PERIODICAL: Izvestiya Akadenii nauk SSSR, Seriya fizicheskaya, 1958,
Vol. 22, Nr 7, pp. 886 - 892 (USSR)

ABSTRACT: A forrula, which is deduced in this paper, determines the
dependence of the circulur polarization of btremsstrahlung photons

on the angle and the energy. The formula obtained in this paper
for the effective cross-section of bremsstrahlung is a generali-
zotion of the formula of Bethe-Heitler (Bete-Gaytler). It takes
into account the longitudinal polarization of the electron spin
and of the photon. In 1945 the theory of Dirac (Dirak)-particlee»
with an oriented spin was developed by Sokolov (Refs 12, 13).
This theory permits to find the dependence of the effective
cross-section of a number of processes on the directions of the
particle spins. According to this theory the quadratic foras of
the matrix elements expressing the transition of the electron
fron the state (k,s, &) to the stute Ek',s',g} Y(Ref 12) are
computed with formula (2). In a Born Born) approximation the

Cerd 1/3 effective cross-section of the bremsstrahlung of electrons, which

APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000721530002-1"
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. Bremsstrahlung From a Longitudinally Polarized Electron 50v/48-22-7-26/26

card 2/3

are polarized parallel or antiparallel to the direction of
motion can be determined by formula (3). Using (2), (3) and (4)
the effective cross-section of the bremsstrahlung through a
longitudinally polarized electron can be determined. In order
to investigate the circular polarization of the bremsstrahlung
the amplitude of the vector potential of the photon field is
split into two components: Formulae (5) and (6). Taking into
account (2) and (5), formula (10) is obtained for the effective
cross-gsection of the bremsstrahlung of the longitudinally
polarized relativistic electron, after the final spin states

of the electrons has been cummed up. Only electrons which are
polarized parallel or antiparallel to the direction of motion
are able to produce "brems" photons with a circular polarization.
The degree of circular polarization of the bremsstrahlung is
determined from formula (14), wheras the degree of the circular
polarization of the "breus" photons is determined from formula
(20). The curves show, that the polarization P increases
considerably with an increase of energy of the "brems" photon.
The maximum polarization P increases with the increase of the
electron energy and 7T, = 3,5 HeV (B=8m c2) reaches ~v 100%. The

bremsstruhlung of an o&ectron polarized antiparellel to the

APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000721530002-1"
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Brensstruhlung From g Longitudinally Polarized Electron

sov/4a-22-7-26/26

: direction of motion Partly shows a left-handeg circular pola-

- rization, A.A.8Sokolov discugsed the baper with the authors,
8, 4 of which are Soviet,

Yy fiziki 4 mekhaniki
monosova (Chair of St
08cow State Universit

ASSOCIATION: Kafadrs statisticheako
ni

versitets im.M.V.Lo

Moskovskogo gos,
and Mechanics at the i

atistical Physics
¥ imeni M.V.Lomonogov)
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JrER IV O A
) $6.1-17/56
Keriuov, B. K.

* AUTHORS3 gokolov, A. A. 5 Guseynov, I. 1.,

Dirac Particles by a Short Range Force
(X rasseyaniyu

.TITLE: On the Scattering of
lovym tsentrom

Centre According to the Damping Theory
direkovekikh chastits korotkodeystvuyushchim sl

s uchetom zatukhaniya)

PERIODICALs Zhurnal Eksperimental 'noy { Teoreticheskoy Fiziki, 1958,
Yol. 34, Nr 1, pp. 110 - 112 (USSR)

In the present work the elastic scattering of Dirac particles
by any short range force centre i8 investigated according to
the damping theory. The wave functions are gubdivided here
according to the value of the projection of the spin onto the
z-axis (m_ = + 1/2) and not according to the value af projec-
tion of tfle gpin onto uhe direction of motion. The integral
equation for this case is written down explicitly. 4 fornula
is also given for the patrix elements of the transitions on
whizh occasion the apin proportion of the natrix element is
given 8till more precisely. Horeover, the suthors use various
recurrence formulae. The expressions for the conponents of

ABSTRAST:

-on ABPROVED FOR RELEASE: 06/13/2000 '
{FOR RELEASE: CIA-RDP86-00513R000721 -1
ing to t Ting | rac Particl gB‘- ’ 530002-1
o tho Damping Theory e8 by a Short Range Force cfntrequEErd_

iven, i
given. Concluding, the total orose plitude of ecattering are

scattering i secti
Slavic. € 18 written down. There is 1 r:geggnzhe eiastic
8, which is

ASSOCTIATION: Moasow Statm dwrsi

y ty

(Moskovskiy gosudarstvennyy univerasitet)
SUBHMITTED: July 10, 1957

AVAILABLE;

Library of Congress
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EERIMOV, B.K.

dngular asymmetry and polarization of particles in the decey of
a polarized neutron. Izv. vys., ucheb. gav,; fiz, no,4:111-118
159, (MIRA 13:3)

1.Moskovskiy gosuniversitet imeni M.V, Lomonosova.
(Feutrons~-Decay)
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24 (5)
AUTHOR:
TITLEs
PERIODICAL:

ABSTRACT:

Card 1/2

Kerimov, B. K. SOV/48-23-7-30/31
On the Problem of the (>Decay of the Neutrons with Oriented
Spin (K voprosu o f-raspade neyirona s oriyentirovannym spinom)

Izvestiya Akademii nauk SSSR. Seriya fizicheskaya, 1959,
Vol 23, Nr 7, pp 924-928 (USSR)

In the present paper, the angular asymmetry ard the degree of
longitudinal polarization of electrons occurring in the PA-decay
of polarized free neutrons are calculated by the theory of the
Dirac particles with oriented spin. By equation (3), the

Hamilton interaction of thie decay is described, and the equation
(5) is indicated for the probability of the decay of a neutron
in the unit of time. In agreement with a previous paper (Ref 1;,
the matrix elements of the decay are calculated by equation (7
In the nonrelativistic approximation of the interaction, the
equation (8) is obtained for determining the direction of the
sping of the electrons and antinoutrinos. Finally, the formula
(11) is obtained from equation (8) for the angular distribution
of the electrons in the decay of polarized free neutrons, and
from this again, the equation (13) is obtained for the degrese of
longitudinal polarization of the electrons. Un the basis of

P -3

APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000721530002-1"
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F

On the Problem of the ﬁpDecay of the Neutrons With SOV/48-23-7-30/31
Oxiented Spin '

experimental results, the equation (15) describes the angular
distribution of the electrons, Finally, four variants of the
binding are investigated, and the coefficient of the angular
correlation between the momenta of the electrons and the spin

of the neutrons is calculated for these four variants, The

author thanks Professor A. A. Sokolov for the discussions caxried
on with him, There are 9 references, 2 of which are Soviet,

ASSOCIATION: Moskovskiy gos. universitet im. M. V. Lomonosova (Moscow
State University imeni M. V. Lomonosov)

APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000721530002-1"



"APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000721530002-1

24 (5)
AUTHORS s

TITLE:

PERIODICAL:

ABSTRACT &

1525:

Sadykhov, F, S., Kerimov, B. K. S0V/48-23-7~31/31

The Formation of an Electron-positron Fair in the Collision of
Two Polarized y-tuanta (Obrazovaniye pary elekiron-pozitron pri
stolknovenii dvukh polyarizovannykh yekvantov)

Izvestiys Akademii nauk SSSR. Seriya fizicheskaya, 1959,
Vol 23, Nr 7, pp 929-932 (USSR) .

In the present paper, the effective cross section in the formatim
of an electron~-positron pair by the collision of two polarized
ggquanta is to be calculated by the theory of Dirdc particles.

e Dirac equation in the form of formula (2) is used as a basis.
By the equations (3) the operators occurring in formula (2) ot
the interaction of the electrons with y-quanta are indicated, and
by the equations (6) the two functions describing the initial and
final state in formula (2) are indicated and discussed in detail.
The probability of formation of an electron-positron pair is then
investigated, and formula (9) is indicated for the total effective
cross section of the formation of an electron-positron pair. This
formula shows that in the collision of two y-gquanta with right-
hand or left-hand polarization, am electron and a positron with
right-hand or left-hand polarization are formed. For the

APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000721530002-1"
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The Formation of an Electron-positron pair in the

Collision of Two Polarizeg T-Quanta

ultrarelativistio case,
effective cross section;

507/48-23-7-31/31

the equation (13).ig indicated for the
this equation shows that in the colli-
sion of two T-quanta of high, energy,

the electron and the positron

always show only right-hand or left-hang polarization,

formula (14) is ind.sated for the orosa gseotion of none
rquanta. The authors thank A, a, Sokolov for his continuous
1elp in the work, There are 9 references, 3 of which are Soviet,
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SOV/56-36-4-63/70
Sadykhov, P. S., Kerimov, B. K.
\—’f’"—_\\
On Pair Pormation in a Collision Between Two Longitudinally
Polarized y-Quanta (Ob obrazovanii pary pri stolknovenii dvukh
prodol'no polyarizovannykh y-kvantov)

Zhurnal eksperimental'noy i teoreticheskoy fiziki, 1959, Vol 36,
Nr 4, pp 1324-1326 (USSR)

The present "Letter to the Editor" describes the results obtained
by calculating electron-positron pair formation in collisions of
longitudinally polarized y-quanta in consideration of the long:-
tudinal pola-ization of the produced pair. Such an investigation
is of interest, because it is today &lready possible to obtain

v-beams of sufficiently high energy (BY = 0.5 - 1 Bev) by breme-

strahlung of longitudinally polarized electrons of high energies
or by the B-decay of nuclei. The authors investigated the process
Y +Y' —e_+ e by means of the equation (1) by which it is

described Dy, -{U(K)D°1U(X') + U(K')D'1U(K)} Yoi Y, denotes the
wave function of the initial-, ‘{’2 that of the final state,
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On Pair Formation in a Collision Between Two Longitudinally Polarized y-Quanta

D = Dirac operator, U(«) and U(x') are the operators of elec-

tron-y-interaotion; the y-quanta have the momenta f.< and f.'. On
the basis of formula (3) derived by Sokolov and Ivanenko (Ref 5)
for the total e+e_-pair production cross section, conditions are

discussed in detail in consideration of particle spin (which is
explicitly written down). 3125 Rl(x) and ai,:fai,(xj) are the
polarization vectors of the y-quanta. From formula (3) it follows
that: 1) At a collision of two right-longitudinal (1 = 1' = 1;
Y-8pin is in the direction of motion) and two right-longitudinal
(1 = 1' = -1; y-spin is opposed to the direction of motion)
polarized y-quanta botk an electron and a positron with right

(s_ = B, = 1) es well as with left (s_ - s, = -1) longitudinal

polarization can be produced with different probability. 2) At a
collision of right él = 1) and left (1' = -1) longitudinally
polarized y-quanta (also 1 = -1, 1' = 1) the formation is pos-
sible: a) of e_ + e, with right (s_ = B, = 1) as well as with

left (s_ = B, = -1) longitudinal polarizations with the same

Card 2/3
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probability and b) an electron with right (s_ = 1) und a

positron with left (B+ = -1) longitudinal polarization and vice

versa (s_ = -1, B, = 1) with the same probability. Finally, (3)

is written down for the ultrarelativistic case and for the case
of unpolarized y-quanta. The authors finally thank Professor

A. A. Sokolov for his interest and valuable remarks. There are
6 referencee, 2 of which are Soviet.

ASSOCIATION: Moskovskiy gosudarstvennyy universitet (Moscow State University)

SUBMITTED: January 10, 1959
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AUTHORS ¢ Kerimov, B. K., Mukhtarov, A. I., 30V/56-37-2-47/56
Gadzhiyev, 8. A.

PITLE: polarization Effects in the Decay n2>e” +e* + 7

PERIODICAL: Zhurnal ekeperimental'noy 1 teoreticheskoy fiziki, 1959,
Yol 37, ¥r 2(8), pp 575-576 (USSR)

ABSTRACT: Recently (Refs 1,2) cases of a oharge exchange scattering of

negative pions on hydrogen (n” + p—>x° + n) with a sub-
sequent decay of the neutral pion according to ihe Dalitts
scheme into an electron-positron pair and into a 7-quantunm
were recorded, In the present paper the resulta of a calou-
lation of the decay of the neutral pion according to the
above scheme taking into account the spin states (of the
longitudinal polarizatiom) of the electron-positron pair
produced and of the y-quantum are presented. The Hamiltonian
of the direct interaction for the process mentioned above takes

+ -1 + + e

the formH, . = egq;n.{q,e_OiD (2% )ie+ + (g LD )01%'}'

In this equation ¢ . ¢+ bgs and 2+ denote the wave funct-
Card 1/} ions of the x° meson, the electron, positron, and of the
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y-quantum. D represents the Dirac operator, @ = d the Dirac
matrices, 0:L 92 holding, if the n° meson is pseudoscalar,

and 0i - 9‘3, if it is a scalar particle. In the sequel an
expression for the probability of the decay in question
x°— e~ + et 4+ y is derived

o252 aQ (ax_)
2 4(2n) k KK (k -K )+k Kk K cos 6

aw(s_ 18,91y 0)m=

. @ +8 8 @ +1s @ +1s @ . The rather lengthy expressions
1777427 .23 T 4

occurring in this equation for @1, @2, éB, and é4 are writ-

ten down explicitly. The formula for dW(s_,a+,1,G) gives the

angular dependence and the energy dependence of the degree of
longitudinal polarization and of the correlations between the
polarizations (the terms ~a_a+,ls,,la+) in the decay

no—-> e” + et 4 Y. This may be of use in the collection of
data on the properties of the neutral pion. According to the
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formulas derived herein the decay probability in uo—) e"+ety Y
for the extreme relativistic decay electrons and positrons
(if k., k) ko and P, .@2, @3 .@4 is true) differ from

zero only if the eleotrons and the positrons of the pairs
exhibit either a left or right polarization., The authors
express ..thelr gratitude to A, A. Sokclov for the oonstant
interest shown in this work. There are 5 references, 2 of
which are Soviet.

ASSOCIATION: Moskovskiy gosudarstvennyy universitet (Moscow State Uni-
versity)

SUBMITTED:. May 16, 1959
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KERIMOV, B.K.; MUKHTAROV, A.Il.; GADZHIYEV, S.A.
kb

on of an electron-positron pair in the decay

Longitudinal polarizatl Hron B 30 e o

of & neutral 7 -meson. Izv.vys.ucheb.sav.:t (MIRA 13:8)

e
1. Moskovskly gosuniversitet im. M.V,lomonosove i Agerbaydzhane€ly
o aitét im, S.M.Kirova.
gosuatveraltsy (l(asons—-necay)
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BO06/BOT0
24.6510
AUTHORS: Kerimov, B. K., Arutyunyan, v, M.
> \
TITLE: Polarization of Electronéyin Elastic 3cattering Taking Into

Account the rinite Yimersicns c<f the Nucleus

PERIODICAL: Zhurnal eksperimental ‘noy i teoretisheskoy fiziki, 1960,
vol. 38, No. 6. pp. 1798-1802

TEXT: The object of the present werk was to calculate the scattering phase p>(
shifts and the polarization of elastically scattared elastrcns whan

allowance is made for the finite size ¢f the scattering center., It is

known that when a partially polarized electron beam is ssattered by nucleti,

the angular distribution has an azimuthal asymmetry. As Mottt has showm,

such an effect can appear on double scattering of an electroen at a point
center. This effect has been observed experimentally many times but only

for low energies where the electron wavelength is large compared tc the
dimensions of the nucleus which may then be considered as a point

scatterer. It may be expected that for large electron energies, the

card 1/4
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Polarization of Electrons in Elastic 5/056/60/038/G06/028/049/XX
Scattering Taking Into Account the Finite BO06/BOTC

Dimensions of the Nucleus

structural peculiarities of a nucleus of finite size would affect the
azimuthal asymmetry ccensiderably. An expresgion for the azimuthal
asymmetry on double scattering is derived in thia paper, and correcticns
are given to the usual Mott formula for the sezond and fcurth nuclear
charge density moments. The azimuthal asymmetry, ¥o, on double scattering
through the angles 9, 0, is characterized by 8(0, 02) = 24(0,) A(Gz);

A(B) = i(£g" - fE)/(,ff' + gg*), whers £ and g are the Dirac scattering \'/
amplitudes. In firat approximation A(0) « 0; in second approximation

formula (10) is obtained. As is seen from this fcrpula. the nuclear

dinensions affect the pelarization properties of the electron beem for

large energies. For energies cf 50 - 100 Mev. {10) may be simplified to

- 2
T 2,2 2 ( .20 ces {(9/2
. = - ( y — e e——
(14): A(9) A (9) r1 + .5k Cr° > | sin >+ Tn s%in'g > > As an

example, an estimate of the effects due to tha finite dimensicns of the

c nucleus is given. The mcments of second and fourth order are feund to

card 2/4
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" Polarfization of Electrons in Elastic ) S/O56/60/038/006/028/049/)(‘1(
scattbring Taking Into Account the Finlte B006/BOTC . :
Dimenéions of the Nucleus-

Cpe &Py = 5.790-10‘26cm2 and <=7 = 5.061+1072 eri® . The diagran shows

: A/A:’D as a function of the scattering ongle for the following glectron
onergles: 1 - 100, 2 - 200, 3 - 300, and 4 - 400 moc2. A. A. Sokolov

is t};‘hn}ced for discussions. R. ¥, Muradyan is mentioned. There are 1. _
figure and 11 references: D Soviet, 2 US, 2 sritish, 1 Dutch, and ? o
‘Japanese. ) - : ' L)\
yy universitet (Moscow_State

r
ASSOCTATION: Moskovskiy gosudarstvenn
i University)

SUBMITTED:  Jenuary 3, 1960
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A=A 010 2aa 0/, g
| =2 (0)[1+E-sln'i-(k'(r')+§‘-k‘(r’)'sln’%——

Sy Y 2 0 1 cos? (0/2

FEAC )jin -5)+3- ,Mnm’) (2k'<r')+§k4<r'>'s1n’§—
_ 1 i
. TR~ Sk — Lpamy sin’%)],

 A%(B)= 2Z 0 (1 — oY) sins (g2
. © 137 T o i3 605(0/2)’ In sin% (1

(10)

1
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5/020/60/135/005/020/043

24,2357 B019/B067

AUTHOR: Kegimov, B. K.

TITLE: Energy Distribution of Bremsstrahlung of a Longitudinally
Pclarized Electron

PERIODICAL: Doklady Akademii nauk SSSR, 1960, Vol. 135. No. 5,
pp- 1111-1113

TEXT: In e comprehensive introduction, the author discusses previous
papers (Refs. 1-12) in which the polarization properties of particles ip
bremsstrahliung are experimentally or theoretically studied. The author
derives an expression for the energy distribution of bremsstrahlung of a
" longitudinally polarized electron which, besides the known Bethe-Heitler
cross section, contains & correction. This correction is due to the fact
that the statez of polarization of the initial electron and of the
emitted pho%~w have been taken into account. The author proceeds from the
formula (Ref. 1) for *the angular distribution of bremsstrahlung of a
longitudinally polarized relativistic electron in Born's approximation.
By integration over the solid angle of the departing photon, he obtains the

Card /2
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Energy Distribution of Bremsstraklung of §/020/60/135/005/020/043
a Longlitudinally Polarized Electron B019/B067 -,

integral cross gection for vremsstrahlung with fixed longitudinal
polarization. Therefrom, he obtains a generalization of the known formula
of Bethe-Heitler for the bremsstrahlung of a relativistic electron, and
for the dependence of the degree of circular polarization of bremsstrahlung
on the energy of the longitudinally polarized electront
¢, (3E+E") g, (4 - &/E)
P (E,E) = s 4o - s 7 (6)
3(ES+E' ) -2EE! E(4-4g,/E+3&p /E7)
Hers, BE and E' denote the kinetic energies Of the ultrarelativistic
slectrons corresponding to the initial and final states. The author thanks
Profeasor A. A. Sokolov for discussing the paper. There are 14 references:
5 Soviet and 9 Us.

ASSOCIATION: Moskovskiy gosudarstvennyy universitet im. M.V. Lomonosove
(Moscow State University imeni M. V. Lomonosov) ?

PRESENTED: July 2, 1960, oy N. K. Bogolyubov, Academician
SUBMITTED: June 28, 1960
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KERIMOV, B. K.

Doc Phys-Math Sci - (diss) "Studies on the theory of polarized
fermions and bosons." Moscow, 1961. 51 pp; (Ministry of Higher
and Secondsry Specialist Education RSFSR, Moscow State Univ imeni
M. V. Lomonosov, Physics Faculty); 150 copies; price not given;
bibliography on pp 48-50 (66 entries); (XL, 10-61 sup, 203)
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240100

AUTHOR; Kerimov, B. K.

TITLE: Longitudinal polarization of particles in weak four-fermion
interaction

PERIODICAL: Izvestiya Akademii nauk SSSR. Seriya fizicheskaya,
Ve 25' no. 1’ 1961’ 157"162

TEXT: Following several previous articles (Refs. 1-4), the author has
calculated the angular distribution and the longitudinal polarization
of partioles during the decay of a flying, completely polarized, free
fermion b into three fermions according to the mode b?a + ¢ + d and,
correspondingly, for the reaction b + d 2 A + c. The wave functions in the
present mode read ¢1(1 = a8, by 0, and d) and enter into the four-fermion
interaotion (V,A): E, , = 2 °3(¢:°3¢b)(¢:°3¢a)i 0, = uu(ia,x);

vy

OA‘:'-:(E,191). They are determined by simultaneous solution of the Dirac \><
equation for the free energy and of the equation (3131 - pisi)q’i’ 0,
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where ii - %Vi is the momentum operator of the particle; a = 913, and

94 8re the Dirac matricesy s = + 1 is the eigenvalue of the projecting tr{
operator 3151/1)1. This eigenvalue characterizes the chirality of the

fermion, and is an integral of motion. If By = 1, the chirality of the

fermion is positive, and if 8y = - 1, it is negative. The matrix elements

of the decay process b+ a + ¢ + d reed
bI(Ei,si,ei)yu,,,bJ(QJ,sd.td)bS(ﬁJ,eJ,ed)rwbi(ﬁi,si,si)- %yp,“ay,v .

Bulky expressions for 9#'» and g, are explicitly given. The differential

probability of the decay process reads
(a% (a®,)

d 2 + *
AW = ——m—— §(K, - K =K =-K )y where k. = k +& +k, and
cﬁz(zn)5 lubal Kb a c d b a ¢ d

Card 2/4
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2 +at + ++ +
Mba‘ - ;;éi-v.é CJCJ,(bbod,babaodbb)(baod,boboojba). The definite expree-

sion for uba 2 is given next, Thé formulas derived may be used to study,

above all, the angular distribution and longitudinal polarizations of par-
ticles produced by a decaying polarized neutron and muon during their fligt
If the decaying polarized fermion is at rest, expressions are obtained

for the angular distributions of the deoay of a polarized neutron and muon
at rest. The longitudinal polarization of the fermions produced is taken
into account for this aspecial cage. First, the special case of beia decay
of a polarized neutron at reet (E - 0) is studied with regard to the
proton recoil (kp =0). A fairlynlarge explioit expression is then given

for the square of the matrix element. Next,an expression for the angular
distribution of eleotrone during the deocay of a polarized neutron at rest
is given, which takes acoount of the longitudinal polarization of eleci:ror;X

antineutrino, and recoil proton. The formulas derived here may be used
to determine the effeoct of recoil upon the angular distribution and the
degree of longitudinal polariszation P(e) of particlee emitted at an angle
@ in the direction of the neutron apin. If the proton recoils (mop > o)

Card 3/4
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are neglected, the V-i type of coupling is in good agreement with the
repults of measurement of the decay of a polarized neutron. Finally, the
decay of a muon is discussed., Here again, an expression is given for the
square of the decay matrix element. According to the latest measurements
(Ref. 9), the negative muons appearing during the deocay of negative pions
are polarized in their direotion of motion. For a [()%1_&5;26(1 ;(;_‘ ggec)m one

k +k (S k
obtaine |M [? = -1-5(147)(1FS ) (148, (k%K% ) [1F e pe I p P
g 4 oft Tet ey k -k -k
. oy e !
A. A. Sokolov is thanked for a discussion. This is the reproduction of a
lecture read at the Penth All-Union Conference on Nuclear Spectroscopy,
Moscow, January 19-27, 1960. There are 14 references: 7 Soviet-bloc and
7 non-Soviet-bloo.

ASSOCIATION: Fizioheskiy fakul'tet Moskovskogo gos. universiteta im.
M. V. Lomonosova
(Divieion of Physics, Moscow State University imeni M. V.
Lomonosov)
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AUTHORS : Kerimov, B. K., Nadzhafov. I. M. | R
TITLE: mﬁorre}.atiop in"pair prodhcfiqn,-‘oy a’ - ;
© polarized gamma quantun /7 Co

PYRIODICALS Izveatiya‘Akademii nauk SSSR. Seriya. ﬁzichéa};ga,
\L 25| no. 1, 1961, 165"165

TEXT: The present paper deals with 1) the determination of the producttog
cross sectiors far electron-positron pairs by photons, which are integialg :
over all angles, and 2) with electron bremsstrahlung in the nuclear f ed
in the case of fixed longitudinal polarization of all particles invo va'c
in the process. Taking account of the longitudinal polarization of e}.eo ron '
positron, and incident gamma quantum, the pair production cross sectﬂo:es &) \X
integrated over the directions of emission of the eleotron (dS2_=sing _d8_dy) . :
and positron (d%2 = sing d6.d ?+),' in Born approximation, take the form
’; dGu“_ (E,-. E-) =3 Sdn,,_s ddu,u- (OM 0—) dQ-- * dd);_,.r, (.LN-I.’_'-)-*‘
l ’ '

’ " P , ” . ". !, ——— E*).E_ ):‘. l;
‘Cerd. 1/ 5 e SR (o 0 gy (B, B)—leg3(Eur B ls.gs(Ey BN

g T
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. M ) °+ P+
- The eigenvalues 8, = +1, 8_ = +1 of the projecting operaior —_—

P,

characterize the longitudinal polarization of the electron and positron
spins. If 5 _ = 1(s_ = 1), the spin of the positron (electron) has the same

direction as the momentum, and if s, = -1(s_ = =1), it hes the opposite
. direction. 1 = +1 is the circular polarization of the incoming gamma quan-

tun (1 = 1) indicates right-hand circular, and 1 = =1 left-hand oircular).
E » P, denote the total enorgies and momenta of the positron and electron,

reopectively, and Ey = E + E_ 1s the energy of the incoming gamma quantum.
*The very complicated funotion qi(E s E ) is not explioitly given. The above

expression is a generalization of the well=-known cross seotion+of
Bethe-Heitler, which takes the spin correlations e 7, e"'y, e e into accoud

At extremely relativistiec energles (if 57, E;» E_Pmo ), the above

. formula becomes’ very simple, and the following relation is valid for
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follow for the relative probabilities of pair production in states with the
spin correlations 8 .8_- 1 and 8 8 = -1, If the energy of the inconing

gamma quantum 19 symmetrically distributed among electron and positron,
then E+ = E_ = % 57 and dw1 - dwz will hold. Using the substitution

1 + =1, the integral cross

a+-*‘e, s_>s'y
dinal-

E, > -Ey BT By € Py !
section for circularly polarized bremsstrahlung (1 - 41) of 8 longitu

1y polarized (s - 41), ultrarelativistic electron is given by
D R N T T
(d3) g0 w1 - By D dW,= o ‘*"-d-"l . 2(51-!-6") s

sty P { 3’.,;_-.1 . 38‘1"'3[&'& + 26,8, ..

-t

L e s A ae s

4f the longitadinal polarization of the latter in the final state (gtmtl) -
is taken into account. Here, E = cp and E' = cp' denote the kinetic energy
of the electron before and after emission of brensstrahlung, and 61 is the

Caxd 4/5 e - SR
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1ongitudinally pola.r;.zed et -0 pa.ira' L ;
o “WAQ,);ﬂ&Om—ﬁ—L

e -2){(*;{.1)*.21?,{2)— i

1. ( t:‘:;
‘ i l - .
o (B (- 52 ~
: v "1
"‘“‘h g - 321'21' T, _f;g:é_ y o= ,c - 757 The integral production cross
- o
section of longitudinally pol
polgrlzations of the gap'ma. quantum,

arized pairs, which is aver
reads as follows-

da.,._ (1:“ .E.)== rtiry (ln 2 .c;“‘“) {(f

ed over the two

: +z:= +-1: E
) TR (5) ’ .
SRk —-s‘: L —ny SR A
g o — — s—— *’E-'l - -:--.r:;,...-‘ - ‘_.-,
wherefrom the relations da,.. (E E)=¢ /;: (l 2BE" 1)
Card’ 3/5
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energy of the emitted gamma quantum, A, A, Sokolov is thanked for interest
and a disoussion., This is the reproduction of a lecture read at ths Tenth
All=Union Conferenoe on Nuclear Speotroscopy, Moscow, January 19-27, 1960,
There are 7 references; 3 Soviet-bloc and 4 non-Soviet-bloc.

ASSOCIATION: Fizioheskiy fakul'tet Moskovskogo gos., universiteta im.
M. V. Lomonosova
(Division of Phyasics, Moscow State University imeni
M. V. Lomonosov) - X i
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AUTHORS: .L_ggximn!+_3¢—xk—aad Sadykhov, PF. S.

.TITLE: Electron-positron polarization ocorrelation in pair production
with regard to the finite nuclear dimensions

PERIODICAL: Izvestiya Akademii nauk SSSR. Seriya fizicheskaya,
Ve 25' no. 1, 1961' 166-168

TEXT: The dependence of the oross seotion for longitudinally polarized
electron-positron pairs on the angle of emission of the positron has been
studied in consideration of the finite nuclear dimensions. The cross=-seotion
formula derived here may be used to study the effeoct of finite nuclear di-
mensions on the angular correlation and the longitudinal electron-positron
spin correlaticn in pair production., The form factor F(q) of the density
distribution of the muclear charge ¢(r) at moderate energies is given as

©
F(q) = S 9(1‘) a_igé_gg)_ 4ur2dr N1l -15 q2 (tz),where (r2> is the mean (/(

card 1/4
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square radius of the nuolear oharge distridution, and

h « EX - hﬂ+ - hf_ is the momentum transferred to the nucleus in pair

produotion., For the produntion oross section of longitudinally polarized
pairs, which is averaged over the polarizations of the inoident gamma
uantum and integrated over the angle of emission of the eleatron

?dQ_ = 8in @_d O_d'_), the following expression is obtained in Born

approximation when taking finite nuclear dimensions into acoount:
2\ 2. T T
e (0, &P, - a8 [ ¥(q)| dus+a_(0+, 6_)dQ = daa+8-(9+)dQ+

- qp{<r2> Fo(8,) + 8,8_ <r2> p2(0+)} d4S2, (2). Next, bulky explicit

expressions are presented for the funotions F°(0+) and F2(0)+. The
presence of a spin-correlation term, ~ a+e_ in (2), is taken as an

indication that even a polarized gamma quantum of high energy is capable
of forming a pair with a longitudinally polarized electron and a positron.

Card 2/4
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The resulting electron and positron may have longitudinal polarization
of equal (s+ = 8_, 8.8 = 1) and opposite (a+ =-8_y §,8_ = - 1) direction,

In the general came, Eq.(2)can be used to study the effeot of <r2> of

the nucleus on the angular distribution of longitudinally polarized
electron-positron pairs whioch are formed by unpolarized gamma quanta

of high energy, Eq. (2) is thus a generalization of the well-known formula
of Bethe-Heitler for pair production, which takes acoount of the longitu-
dinal spin correlation (s .a = + 1) between eleotrons and positron of

the formed pair and the finlte dimensions of the nuoleus, Summation of

Eq. (2) over the longitudinal polarizations of the electron and positron
of the forming pair leads to the relation

da(e,, <r2>)d9 - dog _g (8,892 - 4n, <r2> F,(6,)4S2 , where -

daB _H.(e+) is the Bethe-ﬂoitlor‘ pr;)duotion oross seotion of an unpolarised

pair at a point nucleus, The seoond term, ~ (r2> » 18 then the correction
to the produotion cross section of an unpolarized eleotron-positron pair
which is due to the consideration of the finite dimensions of the nucleus,

Card 3/4
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A. A. Sokolov is thanked for interest and assistance, This is the
reproduction”of .a leocture read at the Tenth All-Union Conference on

. Nuclear Spectroscopy, Moscow, January 19-27, 1960. There are 9 references:
4 Soviet-bloo and 5 non-Soviet-bloc. ’

ASSOCIATION:  Fizicheskiy fakul'tet Moskovekogo gos. universiteta im, o
' M. V. Lomonosova ' :

(Diviasion of Physice, Moscow State University imeni
¥, v, Lomonoaov{
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| AUTHORS: T,“:Korimov}:B{:k:;"ﬁadzhafov, I. M., _ '

:f&ITLE; . ,¥ ,sPolarizatipn“intélectron-pOaitroﬁ pair production by gamma
g o o q\!anta ; ' , i

.f;PERIODICALf_‘fVthnik Moskovskdgo universiteta. Seriya 3, fizika,;n
ti " astronomiya, mo. 2, 1961, 41-53 S

. TEXT: The present paper was read at the tenth annual conference on nuclear :
~ +: gpectroscopy, Moscow, January 1960, The authors caloulated, in Bora ;
..t approximation, the angular and energy distribution of longitudinally polari-

. ' ged electron-positron pairs produced by ciroularly polarized gamma quanta !\
.- 4n the nuoclear Coulomb field. This article is based on an earlier paper on!

7", bremssitrahlung (Ref. 1: Kerimov, B. K., Hadzhafov, I. M. Izv, AN SSSR, ser. .
© fiz., 886, 1958; NDVSh No. 1, 95, 1958). 1In the calculation of the

: polarization, the authors adopted a method suggeated by A. A. Sokolov i

(Ref., 12: Vvedeniye v kvantovuyu elektrodinamiku (Introduction into quantum

electrodynamios). M., 1958, section 21)., For the differential production |

"¢ cross section of et - e~ pairs, integrated over the solid angle of departurd

o Card 1/11 ' ' :
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of the electrons dfL_ . sin 9_ = sin © 4@ d‘{ and’ taking into consideration

the direction of the partiole spins and of the incident gamma quanta, the
following expresaion is obtained

 donya_ (04)dR, = d2, j‘ dal.+. (o, 0_) d2_ =

g a KK kb dK, 4D, ,

B e P A -
= 2y (0 (04) 4 550y (04) — fsi @a(84) — 15D, (8:) 2, @
Y vk k_dK
- 080y = —* =273 —TTR
= %(m) xtyd

.++) where B, = ofik, = oh |k, + kg »3'

- fnﬁ denotes total enorgfj and

momen tum of poaitron and electrons, respeotively,
€p = chin = E + E_y. p¢ = $i% energy and momentum of the incident gamma .

quanta, ‘hq - the‘ momentum transferred to the nucleus, ko

ByC
= % - the
“Card. 2/11
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electron'masg,at rest, 8, -'i1, s_ = 41 - the eigenvalues of the vector
. projection —%& that characterizes the longitudinal electron and positron

E 3

.syin, 1 = +1 determines the circular polarization of the incide:t gamme
quanta. M _1s the matrix element of the polarized-pair production. In the

cross seotion of Eq. (2), which depends on the angle 9+ only, the spin cor-
relation terms ~8_ By le+, and 1s_ are a correction to the known Bethe-

. . Heitler cross section, due to polarization. Integration of Zq. (2) over the

solid angle of positron departure, dft , yields the foll:iuing expression for
" the integral cross section of pair production:

oo (Evs E-) = { donys. (04421 = o
(s babe @

~ Card 3/11
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This formula represents the cross section in terms of the particle énergy
only. 1In the case of relativistic energies, E+, E_);sm'ocz, the complicated

functions Q (1 =0, 1, 2, 3) become simpler, converting Eq. (6) into
. - V[, 2E.E_ | . g .
doy,s_ (Ey, E-) = @dE., Y (l“ T T {(Ei + E? 4 _:%-E"E‘)—
845 (B~ EL)t o s o = —;—E_) 4 ls-ea(E.— —;—E)} , (10)
, - 2.2 o2 ‘
: where ? =2 roa, r0 - , 02 ’ Yo ° [Abstracter's note: The functions
o° - '
@i(g) and Qi for 1 =« 0, 1, 2, 3 given in an appendix, are too voluminous

to be cited in full in this abstract]. The spin correlation between elec-
tron and positron is more likely to be 8,8_ = -1 than s, 8_ « 1. The degree

of longitudinai polérization, according to the two types of spin correlation, ’
is given by the formulas '
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i

} ‘ [da’,+_.__l' ... [do],+_,_,__, l (1 2)
P, = . S 12 ,
R A v 12

Il ”l+-—l_,-! + (d3ll+--,_-_| ]

~For any general oase, these expressions are transformed into

O, (0,) + 05 (0,)
00 (0+) * ‘bl (0+) !

Pia(Es) = —1- S22 (19)

Pia(0y) =—1 (1)

: § o ‘QoiQL ) ) o %
: the upper éigne holding for P1, and the lower ones for P2. Figs. 1 and 2 | o

' show the resultsof a numerical computation. The relative probability of
i pair production in states with spin correlation s,8_-= +1 may be determined

: ' Card 5/11
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from the following formulas: , . bf(
{da)y, 4 w1 ' (16)'

N (B iy
. 1 ( +) = ld’,u,,_ PR ¢ Ui]M. s_=—1

d3 - .
N, (0) = Py oo =1 =N, (). (1)
‘d")“ﬁ:_.—\ + (), p et

or, simpler, {from

. : ' R

5 , ' O, (0.) £ 1, (0,)

7‘ A | Nn,:(h) ———-———-—-——'—"“2‘»”0") , (18)
Nya(Es) = -2t
. m(' ) 0 . {19)

For ultrarelativistic energies, the forma-

This is jl1lustrated in Fig., 4.
For the differential

tion of (8.8_ = -1) paire is the more probable one.

Cnr¢:6/11_,A
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and 1n€egral bremastrahlung 6rosn gections, the authors obtain the following :

expregsions:

=% \ ¢h

del,. (6)dQ =dQS»da‘Tw @, 0)de’ =_§L(_e_'_)- KK':mb. Y M::\* 40 =

= 26y (OF (1) +s'0] ) 41 ¥] () + 15D (6)] d2 @

. dol, (E, E') = 41"7]7(-"-?‘;)‘ |Q°"+$3'Q.r+l5Qar + 15 Q) y

78 _R_’_)’ &'dx o o
nré (nc T (22)

ta of the brgmsstrahlung

e anglé,at which the gamme quan
E', p' - the elaec-

" Here, © denotes th
ctron scattering angley E, Dy

e and after +

" are emitted, dl' - the ele
. tron total energy and mcmentum befor the bremsstrahlung. After

' card /11
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pumpnation over the final spin otate of the electron (s* = #1), the expression‘

.

do, (1) d2 = 4wnr {D () +- Is © (8)] 4. @

 {g obtained for the angular distribution of circularly polarized ‘brems-
~ strahlung caused by longitudinally polarized relativistic electrons. For
wltrarelativistic energies (E, E'i}mocz), the integral bremsstrahlung cross

A section reads as follows:

g B = L e g SEE_ ) ((BEE ),

‘o DU EE' 3

, EREP . teBELE) , o 3E'+-E)
+ s 3EE’ *' Is IEE +ls 3EE’ }'

(29)

where E and E' denote the kinetic energies before and after emission. The
authors thank Professor A. A. Sokolov for his interest and help in this
work. There are 5 figures and 19 references: 9 soviet-bloc and 10 neon-
Soviet-bloc. The latest two references to English-language publications

Card 8/11 . .
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B ;cad as follows: Page Lg A, Rev. Mod. Phys., 31, 759, 195U; Wu C. 3. 1demf
N . . 783, ', )
B | i i ment of
 ASSOCIATION: Kafedra statisticheskoy fiziki i mekhaniki (Departument o
‘ gtatistical Physios and Mechanics)

- * SUBMITTED: October 7, 1960

18}/ .
© Legend to Fig. 1: Dependence of the 100 \l\ /
. degree of longitudinal polarization ol ] | )
P,(6,) of the pairs with s _ = 8_on . . y
A -
. ponitrog energy ng l ail,Eg= 4moc ' : ¥
.8, = 10°, 309, 60°. Sy o
80 1 .
3 “ I : ,
| 27 a6 03 08 a7 @ \
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B102/3201
- ‘1 AUTHORS: uKezimnM+_BL_5;L_§&S?khov, F. S.
TITLE: Bremgstrahlung of a longitudinal-polarized electron,

taking account of finite nuclasar dimensions

R

PERIODICAL: Zhurnal eksperimental'noy i teoreticheskoy fiziki,
v. 40, no. 2, 1961, 553-560

TEXT: The correlation between electron polarization and that of a
bremsstrahlung emitted in the nuclear field has been repeatedly studied -
in the pest for the case of a point nucleus. The effect of the finite V\
nuclear size has been taken into account in only one study of electron ;
polarization with double scattering (B. X. Kerimov, V. i. Arutyunyan,
ZhETF, 36, 1798, 196u). Olsen and Maximon (Phys. Rev. 110, 589, 1958;
114, 887, 1959) have shown that for a polarized high-energy electron
the circular polarization of bremsstrahlung quanta is practically not
dependent upon the screening of the nuclear field and the Coulomb o
corrections. A calculation is made of the angular dependence of the
outer circular-polarized bremsstrahlung of a relativistic longitudinal~
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I

-polarized high-energy electron, taking account of the finite size of the
nucleus and the polarization states of primary electrons and of the emitted
gamma ouantum in Born's approximation. Formulas are obtained which
indicate the ratio of the bremsstrahlung crosa section in a finite-size
nucleus o that obtained for a point nucleus as a function of the
scuttering angle of the gamma quantum and of the mean square nuclear
radius for a given energy of the longitudinal-polarized elcctron. It
shculd be possible to establish the form factor and the mean square
radius of the - ‘:;lear charge distribution from an experimental
determinetion of the bremsstrahlung cross section at high cnergles and
large angles. The effect of the finite nuclear size is taken account
of by the form factor of the charge distribution

p(q)=§p(r)i'7“rl’-4nr=drz1—%q*<r'>._ . (1)
, 0

-

(1)

where J(r) denotes the density, <r2> the mean square Sadigs of the nuclear
charge distribution, ¥4 the transferred momentum, § = k - k - %, % the
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-photon wave vector; ’f)' = L% is the electron momentum. The circular

polarization of the bremsstrahlung is characterized oy the polarizatian
vector of the photon field:

! O\ [l ]
ne i ) (0.

T oAzl

g OV T= 12,

-

where ©° = Q/n is a unit, veotor in the direction of departure of the
bremsstrahlung photon, j is & unit vector in any direction: Using the
formulas from Ref. 1 (Kerimov, I. M. Nedzhafov, Izv. AY SSSR, ser. fiz.
22, 886, 1958), the following are obtained in Born's approximation for
The differential bremsstrahlung cross sections: '

§/056/61/040/002/028/04T
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et 0, 1040 =1 P doer (0,9 DL
+ e 81 (0, 0) 152 (0, 0) + 15y (0 0)1}aQ a2, (2) (2)
3sech

[i10,0) = Zkk {[2 (’*’o + KK') (4K — g% — 48} (3K'? - K,)Ik'sln‘ -
+ 12 (k5 + KK') (4K* — ¢%) — 4R} (3K* + K1) 2212 k? sin‘-‘o _
=212 (R} +KK') (4KK' + 202 — g%) — 43 (K -+ K')1) & 5‘“0“1%‘005 (@=9) |

-+ le;;;’.K_’(_ 4 4tKK' A%sin? o‘.;.Ak 15int * N

+4xk3(K+K)(-—,-r-—,-;-)kk sin@sin 0’ cos (9" — @) -+
o+ k] KK (st 0 — 2 star o) — et (K 1 Ky—

AT TR,
oo [ )| Koy

‘ card 4/14 . | : E
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da, n(6,(') 18 the known cross scciion of tne unpolarized bremsstrahlung

(Heitler), ls and 1s' determine the longitudinal spin correlation between
quantum and electron, ss' that of the longitudinal electron spin prior
to and after emission. Summing (2) over the final spin state of the
electron one obtains ) R, P

’ a RS -
doy(0, 0) dQ dQ’ = | F (@) {{ doyr (8, 0) +1s 7 fa (0.9 )}deQ . (0)_ A

and after integration with respect %o d’'4' one has

s (0, () d@ = dely (0) dQ — 2mar {<rH (D (0) s D ()] -
— ) D, () 15 D5 (]} 2. (6

‘where

N
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dy (8) = @, (O)/D, (9),  di (8) = Dy (0)/D, (9),
dy (0) = @, (V/D, (0),  dj (0) = O, (9)/D, (0), - (14)
DT (0) = Dy (9)/Do (0).
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vhere E = cp denotes the kinetic energy of the superrelativistic

I3

electron, £y the quantum energy. The cros3 section ratios
1, = d9n {0. ("»Idafr‘ (0.
1, =do {9, {r¥y)ldoprt (9 (15)
2N cas 1a-26 L2
may be represcented, oo shown in Fig. 1, by ~r / = 19.594.10 cm
(4g'%); (E = 50 Uev, £, = 25 lev, 5 = 1, 1 = 1). Fig. 2 shows the

angular dependence of the polarization degree, P(%) for an extended

nueleus (1) and a point nucleus (2) likewise for ;\5108 and otherwise
equal conditions as per Fig. 1. Professor A. A. Sokolov is thenked for

interest displayed. There are 2 figures and 16 references: 6 Soviet-
bloc and 10 non-Soviel-bloo.

ASSOCIATION: Moskovskiy gosudarstvennyy universitet (Moscow State ?(
University) o
SUBMITTED: . July 20, 1960
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KERIMOV, B.K.; SADYKHOV, F.S.
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the
tion phenomena arising in pajie formation, taking )
goiﬁisimensigna of the nucleus into sdccount. Izv.vys.ucheb,zav.;

fiz. 1no.3:14-19 ‘'6l. (MIRA 14:8)

1. Moskovs suniversitet im. M.V.Lomonosova.
]ziE{egotron pairs) (Nuclear reactions)
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5,/188/62/000/002/004/013

B125/B102
AUTEORS: -Wapov, Yu. A., Loskutov, Yu. M., Gelkina,
. P.
TITLE: Polarization properties of /u‘”-meson decay electrons

PERIODICAL: Moscow. Universitet. Vestnik. Seriya III. Fizika,
astronomiya, no. 2, 1962, 29-35

N

TEXT: The polarization properties of electrons from the ,u_:F —~et + v+ ¥
decay of a longitudinally polarized charged muon at rest were investigated
with two variants of weak four-fermion V-A interactions. In the Lee-Yang
version of the interaction Hamiltonian, the transverse polarization of
electrons polarized in the plane perpendicular to that of decay is
sensitive to a possible non-conservation of time parity; in the .
Feynman-Gell-Mann version, however, there is no polarization. If the state

of polarization of d‘eca.y electrons is described by Yo = é; gse\fse, the

\ probability of electron production is given by
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Polarization properties of ... B125/B102
ey Z‘_g*g Wi, + (818-1+ 8182) v, Iy
- d¥ = (2r)ich?24 l 3S% fe T 2
) e | (8) with
+i(ggr —8-8)) 5 W.} .
Wy = A (1—7) (1 F 5B, (g2 — 382 + 25.0k,) 3 —s,c0s6) +
l' 2
8k, (k, T 59)) (e 18]
+ ¢( (] (9)’

Roe s
Wy = & (1) (¢ — ) 3 s,
W' o 0.

in the Feynman-Gell-Mann version, and with

Card 2/6
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Wi, = (1 £ 5,8, (6" — 3K (3 — 5, cos ) -+ 8k2] +

+2(1 45, cos6) gk, (B, % 5.7) + 7 = (B—g) @ —s,c50).  (10),
[ 4

Wy = & 2sin0 [—"“L (¢ — ) —ni (2B + £ + 4]

o Wy=2sinb(y ,ﬂ.)(

in the Lee-Yang version. )
&= G} Ga + GGy, r.=~e‘—(c;ov+av+cA).

o
\‘&\

-,h-_-L(o;cy-__G;c,,), n,.—.—:-(c;;a,—c;ay'). (11).

e = (), e Mt
q='k0p K,.§,=='—‘-= . vcoso"“(sl!ke)v K. E. ’
The square of the modulus of the constant 8y yields the probability of the
e

-» 0
electron being in the ?Be state (ee -+ 1). Bu = a#k,., is the spin vector

Card 3/6
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of a muon at rest. The transverse polarizations P3 and P2 of electrons

polarized in the decay plane (p=0) and perpendicularly thereto Q{sﬂ/Z), !
respectively, are glven by P3 2 = W5 2/(W1+W 1). LI W T, ds the ‘j
’ ' - - \

total electron-decay probability, and P, = (W1-W_1)/w° is the

s

longitudinal electron polarization. The relation VP?+P§+P§ = 11is

valid for a completely polarized electron beam. If the beam is partly
formed by unpolar;zed electrons, the fraction Pg of the unpolarized state
is given by Po = 1= VPf+P§+P2 . The polarization of the decay electrons
is closely related to the ratio between the constants GA and Gv. As a

phase shift (bA - Gve-ia) oxists between constants with equal modulus,

yq = cos P, ¥y = 0, and 7y = sind. Ifd = ¢ (<_;‘A = ~Gy) (v-A interaction),

the Feynman-Gell-Mann and the Lee-Yang versions are equivalent. ifr é /ﬂ '
the following is founds In the Lee-Yang version, part of the high-energy

Card 4/6
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respectively., If 6 = 1, Tis the same in both versions. P2 is very ’ /

sensitive to phase shifts. It is noted that the investigation of pos
transverse polarization is an appropriate means for choosing the

interaction Hamiltonian. A. A. Sokolov is thanked for discussions and

advice. The English-language reference is: Sokolov A. A, Nucl. Phys.,

9, 420, 1959. ‘

ASSOCIATION: Kafedra statisticheskoy fiziki i mekhaniki (Deparfment of
Statistical Physics and Mechanics)

.

SUBMITTED: May 5, 1961
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8/058/63/000/001/029/120
A062/A101 _
AUTHORS:: Kerimov, B. K., Sadykhov, F. 3.
'—M’—f’—“ : R
TITLE: " Note on the production of an electron-positron pair by a 7-Quantum,

taking into account the spin effects and the finite dimensions of
the nucleus ‘ ‘ .

PIFRIODICAL: Referativnyy zhurnal, Fizika, no, 1, 1963, 16, abstract 1B127
(In collection: "Elektron. uskoriteli”, Tomsk, Tomskiy un-t,
1951, 400 ~ hob) ' :

TiT: In the Born approximation an expression is found for the differen-
tial cross-section of the production process of longitudinally polarized oclec-
tron-positren pairs by circularly polarized y=quanta, taking into account the -
£inite dimensicns of the nucleus., The cross-section is presented in the form
de” = deg + dd} wherein dog 1s the pair production cross-section on a point
nucleus, taking into account the longitudinal spin states of a pair and the
inpinging F-quanturn, do‘l -portion of the cross section taking into account the
erfect of thé root-mean-square radlus of the nuclear electric charge distribu-

Curé 1/0

e
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tlen on the anpular and lonritudinal spin correlations between electron. posi-

tron and P-quantua, x/
B. Kerimov ~

[Abstrocter's note: Complete translation]
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JEATMOV, B.K.; FOPOV, Yu.A.; LOSKUTOV, Yu,M.; GALKINA, L.P

T e ————

Prohlem of polarizational characteristics of electrons from the
MF-mmson decay. Vest.Mosk.un.Ser.3.Fiz., astron., 17 no.2329-35

Mr-Ap %62, . (MIRA 16312)
| 1, Kafedra statisticheskoy fiziki i mekhaniki Moskovskogo
universiteta, -
(Electrons) (Mesons)

(Angular momentum (Nuclear physics))
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B164 /8102 |

AUTHCRS: Kerimov, B, K., Popov, Yu. 4., Loskutov, yu. M.
‘\—_——-

TITLE: Electron polarization on ut meson decay (II)

PERIODICAL: . Moscow. Universitet. Vestnik. Seriya III. Fizika,
. uatropomiya, no. 1, 1963, 62-65 )

TEXT: 1In continuation of their gtudy of the decay probability of regsting
longitudinally polarized pt mesons (p*—» e 4 v +V) (WMF no. 2, 29,
1962) the authors calculate the decay probability- of moved longitudinally
polarized u* mesons and the degree of longitudinal (P1) and trangverse

(P2 and PB) polarization of the electrons broducgd. The calculations were

made on the basis of the Hanilton operator for v-a interaction

given by Yang and Lee (Phys, Rev. 105, 1671, 1957) and by Feynman and

Gell-Mann (Phys. Rev. 109, 193, 1958). The proportion of the non~-polarized

electrons in the beam is calculated from ’ :
2

+ P

2

2
1 -—V P1 + P2 3

Card 1/2
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The expressions obtained nre equfvalent ror the coupling constants
G, = -Gy (V-A interaction). 1In ‘this case (Feynman-Gell-Mann) P, = O

ey mam s et vmpn

ror G& = Gve°lb, b / n, different expressions are obtained. It is shown:
ihat the measurement of the transverase pblarizatioﬁ P2 and P3 of the
4

electrons and of Po gives indications of the 'interrelation between the

\ew

coupling constants and, therefore, of the time reversal invariance of the
weak interaction, ’

- ASSOCIATICN: Kafedra statisticheskoy fiziki i mekhaniki (Depariment
of Statistical Physics and Mechanics) ;
SUBMITTED: June 23, 1962 f
Card 2/2
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KERIMV, B. K.; ALISHEV, 8. I.

"The Beta Decay of Moving Neutrons with Longitudinal Polarization."

report submitted for All-Union Conf on Nuclear Spectroscopy, Tbilisi, 14-22
Feb 64.

M3U (Moscow State Univ)
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| xernov, B, K.; ROMANOV, Yu. I. -
"Scattering of the Neutrino and Anti-neutrino on the Electron with the Calcu-

lation of Spin Correlations."

repoa submitted for All-Union Conf on Nuclear Spectroscopy, Tbilisi, 14-22
Feb .

MU (Moscow State Univ)
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KERIMOV, B, K.; ABUTALYBOV, I. M.

"Bremsstrahlung Radiation of Polarized Electrons on Nuclel Possessing a
Magnetic Moment."

Tbilisi, 1k-22
report submitted for All-Union Conf on Nuclear Spectroscopy, s

Feb 6k,

MU (Moscow State Univ)
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KERIMOV, B.K.; RAM TAKVALE

Polarization effects in high-energy e]ecéron':_zattering by protons.
s £iz. 7 no.6:172-180 ‘'bd.

Izv., vys. ucheb, zav.,; (HIRA 18:2)

1. Universitet Puny [India] (for Ram Takvale). 2. Moskovskly gosu-

darstvennyy universitet imeni i1.V. Lomonosova.
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ACCESSION NR: AP4037613 5/0056/64/046/005/1912/1914

AUTHORS 3 Keri@gnggélx.; Romanov, Yu. I.

e it

TITLE: Spin correlations in neutrino and antineutrino scattering
ky electrons »

SOURCE: Zh. eksper. i teor. fiz., v. 46, no. 5, 1964, 1912-1914

TPPIC TAGS: spin correlation, neutrino, antineutrino, cross section,
polarization, fermion, particle interaction ,

. ABSTRACT: Continuing earlier investigations (Izv. AN SSSR, seriya
fiz. v. 25, 157, 1961 and Ann. der Phys. v. 7, 46, 1958), the authors.
calculated the cross sections for ve and Ve scattering in the V-A -
variant of the weak four-fermion interaction, with allowance for the

' polarization of the target electron and the recoil electron. The,
total scattering cross sections of the processes

o Vie=V'+e and vV +ewV'+ e
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with allowance for the longitudinal polarization of the recoil elec-
tron, are calculated. It is shown that at the high limit of the
neutrino energy the recoil electrons produced by ve scattering has
" the same helicity as the incident neutrino, whereas the recoil elec-
trons from ve scattering will have an helicity which is opposite’ that
of the incident antineutrinos. When left-polarized neutrinos (or v
right-polarized antineutrinos) of high energy are scattered by elec- -
trons, the resultant recoil electrons will be completely left-polar= .
. ized, while scattering of right-polarized neutrinos (left-polarized /
antineutrinos) of high energy will result in completely right-polar- ‘//
ized recoil electrons. When the target electron is polarized in the
same direction as the incident neutrino beam, the scattering cross
section of the right-polarized neutrinos vanishes, iereas the scat-
- tering cross section of the left-polarized neutrinos differs from
.zero and assumes a maximum value. On the other hand, when an anti=-
neutrino of high energy is scattered by an electron polarized in the
direction of the incident antineutrino beam, the scattering cross sec-
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tion of the left-polarized antineutrinos vanishes, whereas the cross -
section for the scattering of right-polarized antineutrinos differs
from zero and has a maximum. If the target electron is polarized in
a direction opposite that of the incident neutrino (antineutrino)

" beam, the situation is reversed. The results show that a study of

the spin correlations in neutrino (antineutrino) electron scatterings,

'would make it possible, on the one hand, to resolve the problem of
. the existence of direct neutrino~electron interaction and, on the

other hand, to check the predictions of the theory of the four-com-
ponent neutrino, relative to the helicities of the two neutrinos and -
two antineutrinos. "We are grateful to Professor A. A. Sokolov and

'D. D. Ivanenko for continuous interest in the work.” Orig. art. has:

1 figure and 4 formulas.

ASSOCIATION: Moskovskiy gosudarstvenny*y universitet (Moscow State
University) . ' ‘
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Dependence of the degree of polarization on.
the energy of the initial neutrino and antineut-
rino: 1 - for right-hand polarized incidens _
neutrinos, 2 - for left polarized ;'antineutrinos,v
3 = for left polarized neutrinos, /4 - for right
polarized antineutrinos. o '
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' TITLE: Account of damping in weak interactions

SOURCE: AN SSSR. Doklady*, v. 157, no. 5, 1964, 1096-1099

TOPIC TAGS: weak interaction régime, elementary particle, scatter-
' ing amplitude perturbation theory, polarization. neutrino, mu meson,
. | electron
i
" ABSTRACT: The scattering of an electronic neutrino by an electron
‘or the scattering of a muonic neutrino by a muon are considered in
‘ the four-component theory with damping taken into account., The use
. of damping theory eliminates the difficulty arising at high neutrino
| energies (~103 BeV.in the center of mass system), when the lower
, order of perturbation theory yields diverging Beries. B8ince the
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! solution of the equations of damping theory for the scattering am-
‘plitudes is equiyalent to summation of a series of chain diagrams,
i this series can be summed in the region of convergence and the re-
sultant scattering amplitude can be regarded as an analytic continu- ..
" ation of the series in the region of divergence. The summation is
. facilitated by using Wigner d-functions (M. Jacob and G. C.!Wick,
|Ann. Phys., v. 7, 404, 1959) making the resultant amplitude differ
| from the perturbation-theory amplitude by the presence of a denomi~ .
‘nator such that the partial cross sections never exceed unity. In
i the case of antineutrino scattering by an electron, account must -
Ealso be taken of the 8 and P waves. The polarization properties of
1 scattering of neutrinos by polarized electrons is examined and it .
:is shown that thé recoil electrons will be fully polarized in a
'longitudinal direction only in the ultrarelativistic case. This
. report presented by N. N. Bogolyubov. Orig. art. has: 3 figures and
i13 formulas. ' : o
: ‘ LI
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