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Theery of seatieriag of proloas by prelems. L. Landau and
J- Smosodimsiri (/. Puysics U.S.S.R., 1944, 0, 154—162) —The theory
is worked out on the assumption (cf. Bethe and Peierls, A, 19335,
279) that the non-Coulomb forces between two protons can bhe
allowed for by a change of the bonndary condition for the wave.
function at the ofigin.  Analysis of the experimental data enables
the boundary conditivn to be fixed, and it 1s shown that the result
prohibuts any stable level for a diproton. H J. W
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Energy lovels of with 2 >187. I Pumcrantschuk and
Smarodineki Ay sss U S. .S R., 1948, §. 97— 1uwi).—Mathe-

,imncu. An mmtignb- the plopm- of the system of
finite sadiue with Z >137 shows that, at a charge Z .- Z,,, the
lower e -lavel of the systems becomes — met, which corresponds
with the falling of electrone oa the nucleus. The dq-mlem of
Z.. un the radius of the system ls given, .M. B
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cestering ot neutrons by protons. Ya. Smorodinsky

E.r i Thcnrel Phys. (U.S.S.R.) 1S, \:‘: BAB%%
“Ulu)ll'lllllsh summary) .- -See C.d4.39,2025% AP
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‘Cencerning the Fermula for the Isotopic Shift," Journal of Physies, Yel, 10

Ho. 5, op. 419-21, 1946, ’
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SonZ00iilieY, J,

USSR/Neutrons - Scattering Feb 19kt
Protons - Scattering

"The Scattering of Neutrons by Protons, II," J,
Smorodinskiy, 2 pp

"Jour Physics USSR" Vol XTI, No 2

A letter to the editor expanding earlier remarks on

the subject, including the modification of the usual
Wigner's formula for the 8cattering phenomenon,
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Formula for the isotopic shift. Ya. Smosodinskat tAcd
sci. USSR Zhur Ebsptl Teoret. Fui: 17, M8
{1917+ -The isatopic shift in the speetra of heavy atoms s
derived in a form more accurate than the formulas of Rusen-
thal and Breit - C.A. 20, s4uds and Racah (€ 126, 30
by the method of perturbation of boundary conditions.
The final expresion differs from that of R by the facton
EPL LS + 200 (1 2 pul }»’,\Ahﬂrp'-l-([r‘ A2
» 1,4 e tor hight nucler. the aew formuty amt that of
formuly grves a shift 0 R that
N Thon

tor p
R coincide.  For Hg. the new
given by the formula of R.
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USSR/Ruclear Physics - Wave Mechanics Apr 1948
Nuclear Physice - Deuterons

"
"Rormelization of the Wave Function of the Deuteran,
Ya. Smorodinskiy, 2 pp

"Dok Akad Nauk SSSR, Nova Ser" Vol IX, No g,

2
Ar
Describes the calculations to the integral of

jon of Bett's, and
necessary far the normalizat
Peyerl’san approximation of the wave function of
deuterona: ¥ - = "~

AL re 3
Submitted by Academician L. D. landau, 17 Feb 1940.

62795
N

APPROVED FOR RELEASE: 08/31/2001 CIA-RDP86-00513R001651730004-4"



"APPROVED FOR RELEASE: 08/31/2001

SMORCDINSKIY, YA. 4.

USSR/Physics - Spectroscopy Nov 49
Electron _

"The Displacement of Terms of Hydrogenlike Atoms
and the Anomalous Magnetic Moment of the Elec-
tron," Ya. A. Smorodinskiy, 4 pp

"Uspekhi Fiz Nauk" Vol XXXIX, No 3

Obtains approximate expression for the emergy W
of a hydrogenlike atom calculated according to
relativity effect. Hence the deviation of
theoretical spectral terms from experimental ones
is found. New high-accuracy superfine structure
now known thus permits one to test Dirac's elec-

tron theory.
L ' 153196
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SMORCDINSKIY, Y=z, A. 168T61

USSR/Nuclear Physics - Mesons Jun 50

“prtificial 1f -Mesons,” A. B. Migdal, Ya. A. Smorodin-
skiy

"Uspekh Fiz Nauk" Vol XLI, No 2, pp 133-153

Discusses artificial production of fr-mesons using
Berkely cyclotron in 1947. Lists only four Soviet
sources, all for the 4introduction on varitrons.

i

- ' 168761
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SMOROD/INSKLY )/,q ,7
USSR/Physics - Proton scattering FD-750

Card 1/1 . Pub 146-20/22

Author : Smorodinskly, Ya. A.

o i e i A R I DAL T TR £ Lk
PUPRURS IS Pl

Title .- Polarlzatlon durlng scatterlng of protons by protons

Periodical . Zhur. eksp. i teor. fiz., 27, 123-12k, Jul 195k

Abstract ¢ Letter to the editor. Study of polarlzatlon is a very sensitive
method for determining variation of cross section with varying

incidence angle. Fxperimental data obtained by C. L. Oxley
(Phys. Rev. 91, [1953]) is used in this analy51s 2 US references

Institution e

Submitted : April 27, 1954
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USSR/Nuclear Physics - Proton Interaction FD-1492

Card 1/1 . Pub. 1Lk6-15/20
Author . Baz, A. I., and Smorodinskiy, Ya. A.
g 3 e
Title .  Interaction of protons with H> and excited states of the alpha-particle

(Letter to the editor)

Periodical : Zhur. eksp. i teor. fiz., 27, 382-384, Sep 1954

Abstract . Analysis of the H3 (p, n) HeS reactions is carried out; in particular,
the analysis of the results obtained by H. B. Willard ét al, (Phys.
Rev. 50, 865 (1953). The improbability of the existence of a stable
H', is indicated. One aforementioned reference.

Institution

Submitted : April 27, 1954
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S“m 0
SSR/ Physics - Neutrinos
Card 1/1 Pub. 118 - 1/8

Authors : Zel'dovich, Ya. B.; Luk'yanov, S. Yu.; and Smorodinskiy, Ya. A.

Title Properties of a neutrino and the double F-decomposition

Periodical ! Usp, fiz. nauk 54/3, 361-40L, Nov 1954

Wbstract Exrerimental and theoretical studies of neutrino properties (indivi_s\:}bility,
evenness, spin and mass) are described. The reactions (nAp + e~ ¢yand =
p-n ei } ) ) leading to the formation of neutrinos are analyzed in the light

of the gquantum theory with apnlication of Pauli's matrix transformations for
the Dirac equation describing the wave function Y+ The probability of a doule

~decomoosition (simltaneous formation of Y &))) is theoretically establish
od and experiments performed by various investigators with the help of analy-
zers and the method of scintillations are described and analyzed., Thirty-nine
references 3-USSR (1935-1954). Tables; graphs; diagrams. S

Institution : ...
Submitted t e
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LANDAU, Lev Davydovich; SMORODINSKIY, Yakov .Abramovich; ALEKSEYEV, D.M.,
redakter: GAVRILOV, S.5., tekhnicheskiy redaktor.,

(Lectures on the theory of the atomic nucleug] Lektsii pe teorii
atomnogo iadra. Moskva, Ges, izd-vo tekhnike-teoret. lit-ry, 1955.

140 p. (Nuclear physics) (MLRA 9:4)
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FRENKKL', Ya.l.; SMORODINSKIY, Ya.A., professor, redaktor; PEVZNER, R.S.,
tekhnicheskly Tadhktor ™"

rii

[Principles of the theorv of atomic miclei] Printsipy teo

atomnykh iader. 2-e izd. Hoskva, 1955. Izd-vo Akademii nauk SSSR,

1955. 247 p. (MIRA 838)
(Nuclei, Atonic)
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St AR

SIMoRODINSK

linskif, ~Bul. A 3.3
A TORGH Engl. Yi o Tenas t
$.5.5.R., Ser. Fis. 19, 365-76(1955).—The matrix ¢
“*for the transition of 2 nucleons in Ca¥ was compute

shefi theory. | Only ground state to ground state trans

ers considered in the calens. The effect-of interact
the 2 nucleons with the core was taken intc account by:th
ection factor.. Ons the basis of. th
odal the nuclear matrix elements for

- struction of the wave-functions, ‘the normalizati
~computation of.the 2 matrix elements are given i
1t is found that she most probable value of the square of th
“nuclear matrix eledient is 0.3 and the tifetime far double &
‘decay is . T = 0.6 X104 yr., for 4.3 Jtransitlo
GRETRY. L .o o el
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USSR/ Nuclear physics - Isotopic spin

Caxd 1,1 Pub. 118 - 2/3

Authors ! Vyaz', A, and Smorodinskiy,

o

Title "t Isotopic spin of light nuclei

Periodical

Usp. fiz. nauk 55/2, 215-264, Feb 1955

Abstract 1t A theory of the isotopic spin of nuclons (proton or neutron) is presented. .
The presentation is not given in a strictly mathematical manner, but, '
rather in a plain descriptive form. This was done to justify the charge
jnvariance hypothesis introduced into nuclear physics for explanation of
certain observed phencmena. The theory of isotopic spin of nuclei is
considered as the simplest and easiest method of proving the menticned
hypothesis. A description of the energy levels of light nuclei (A<€50),

with corresponning diagrems end their enalysis in the light of the isotopic
spin theory is presenteu. Twenty-six references: 6 USSk, 14 USA, 4 Brit., -

] Germen and 1 Italian (1952-1954). Diegrams; grephs. ! :

Institution & sevevrrever

Submitted I eerecsceess
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Sroreninsky Yo .

v B-Dacomposition for Ught nuclel, " V¥a. Smorodi@t=
Uspekhi Fiz. Nauk 56, 201-14(1956); "¢I_ preceding abstr.— \L‘ . o
The expt}. results described previously for nuclei of low al.t‘
wi, are analyzed.  The valuc of R, which chiarncterizes the -
mixt. of the tensor and scalar vartunts in the Hamiltonian
for the f-decompn., is given as 1.7, This valu: is compared
- with values reported earlier, The half-lite of the neutron, -
“(n ~ p 4 ) with this valuc of R, is 10.2 :k 0.5 min.,  The
analysts of the dieta for light nuclel shows that there is pres
dominant evidence [or the shedt struetnre of nselei.
J Rovtus Leachy
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V'i‘he dlmmlons of nucl Ya. - Smorodinskil, Uspebhiy
Fcz Nauk 56, 426-8(1955). «-On the basis of literature data, i
. shows unt the nucleus is comparatively em

tha uucleons oceupy only. 1/, of its total vol
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SMORODINVNSKIY, }/a.

ussp/ Nuclear physics
Card 1/1  Pub. 22 - 18/46

2 g PR S

Authors 4 Ryndin, R. and Smorodinskiy, Ya.

Title ¢ Similar transformations of nonpolarized particles

Periodicu ¢ Dok. AN SSSR 103/1, 69-71, Jul 1, 1955

Abstract ¢ Studying the dispersion of nonpolarized particles with nucleons, the author
determined the amplil:;de of the dispersion up to the precision of the sign -
before the operator n, i.e., he reached the same precision in the - |
determination of the amplitude or the cross-section of a dispersion, as. ‘
Minami did in his determination of the 77" -meson dispersion by nucleons
(polarized) . Both the author and Minami proved the invariance of the anpli-
tude of dispersion, In the above mentioned operator n, the n is a single

vector normal to the plane of dispersion K x K.° Two USA references
(1950 and 1954). n _—.'K—;—K° \ |
[+

Institution : The Acad. of Sc., USSR, Institute of Nuclear Problems

Academician L. D. Lindau, March 24, 1955

Presented by:
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Smo&omNSK\Y | Ymr H

4'Dol _ gm'fa

/Lorref'li?m for the planes ol 7.
S

decomposition aof V° palre
on. L. D, Puzikoy and Ya. A.
- S SSSR. m.-m:r,—,-" .
»ﬂuﬂ (waa ~~Matlh. The followmg conclusions are drawn:-
The presence of correlation requires that the spin of A® be

S+ large (& 7/2); the spin of 9° be different from U; and that

the spin of ¢? be much smaller than the spin of A%, -
. J. Rovtar Leach Q mh
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SUBJECT USSR / PHYSICS caRD 1/ 2

AUTHOR SMORODINSKIY, YA.A.

TITLE ~he—Probtems of —the-Physics of Particles with Eigh Energies dis-
cussed at the Symposium of the European Center for Nuclear Re-
search (CERN) &t Geneva. (Impressions gathered by the Delegate
from the USSR).

PERIODICAL  Atomnaja Energija, 1, fasc.5, 140-142 (1956)

Issued: 1 / 1957

According to the author's opinion outstanding success WwWas achieved in the
following 4 directions: 1) Discovery end investigation of the properties of
the antiproton. 2) The scattering of electrons by a proton and the structure
of the proton. 3) Scattering of photons by protons. 4) m-mesoatoms.
Antiproton: The discovery of the antiproton confirms the charge symmetry of
elementary particles. At present a search is already being made for the anti-
neutron and for the antihyperon, i.e. the neutral /A —antiparticle as well as
the positive and neutral -, -antiparticle. A whole family of ] -antiparticles
seems to exist. According to the first measurements of the interaction between
the antiproton and Be- and Li-nuclei, the corresponding interaction cross
gsection is double the cross section of the interaction between a proton and
these nuclei. This applies 1in the case of 400 MeV-antiprotons. This paradoxi-
cal result necessitates further research work.

Seattering of Electrons by Protons: (HOFSTADTER and CHAMBERS, Stanford Uni-
versity, USA). Experimental difficulties arising in connection with the

AP :
PROVED FOR RELEASE: 08/31/2001 CIA-RDP86-00513R001651730004-4"
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SMORODIN SKIY, Ya-fA.
SUBIRCT y5SR / PHYSICH curp 1) 2 Pa - 1446
" ADTHCR GOLUBENKOY, V.., SHORODINSKIT, Ja. s
TITLE The LAGRANGIAN for the Systems of Unifors Charged Particles.
vRIODICAL  Zurn.eksp.di teor.fis,31,fasc.2, 230-33%0 (1955

Issued: 10 / 1956 oviewed: 10/ 1956

to C.DARVIN, Phil.lag.39, 537, 1920 it i3 poneible to write down the

According
LiGRANCIAN for a system of charged particles 4ith =nn aCCuracy extending up to
the terms of second order with respect to the ratio {velocity of particles /

veloaity of light). Here attention ig drawn to & possibility of determining the
LAGRANGIAN for a system of uniform particles in higher approximation. In = system
of uniform particles {or more sccurately: having the same ratio between charge and
mnss) radiation is proportional not to the third but to the fifth power of v/c.4
Therefore the LAGRARGIAI can be written down for such a system up to terms v‘/c',

and the easiest method of computation is that described in the book by LANDAU-

LIFSIC.
The terms of the third order in the LAGRANGIAN are equal to zero. Computation of
tpe terms of the fourth order leads to the following additional expression added

to Ehe LACRANGEAN of the_ggcond order:

{ n,v O e o (2
L\4}=~ 2: 2 a =+ _EE 2 _1 Reolv.v )2-V2V2+ (n K4 )dvz + {n 7 )2 v> -
' Z Via'b a b a b b a
- 16c* gct v ~a Ry
Z Rk a
I IRY: y 22 N2 ;22 ‘o
TCARCED } L ] {2 CEARAREERCE A
gc b »a i -
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- CONSTRUCTION OF TRE.ECA'

> Nucloar Physics, Voi. 3, No_ 3, 430-45"

; for the actormination of the olaments of the elastie aca
is dacusgod, It 1s shown {hat in virtus of tho unitarity |
required number of experiments equals the wumber of complex -
functions eutering the scattering. matrix. In the case of uicleon—
‘micleon scatiering the elestic scattering matrix cas be determined

measurement of the crogss-asction,-

on basis of {tve experimenta: me g

nent of the-polarization correlation tendor’

- ; } 1 of the tripie scattering tensor (for-beth -
-particles), - 1t 1s shown that experiments with rotation of palarizatlo

-by the external magnetic field ave not necessnry for phase ‘shift .

ECATTERING MA
STEM,  L,Puzikoy, R-Ryndin and J.Smozg
45 (Blay; 1687). 7 0t e
¢ fhe problem of the number of exporiments which ire nacesfasy.
tering matelx
aondition the {:
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!2958 L T e ' ,/1,7’_,
Q*XON FOBA SYSTEE:( QF XDEN— . ,- (j;g g

: e LAGRANG!AN ?ON SYETEM OF TOEN: ¢ L ;%

kS /TICALL / }

M—N—_—‘* T
18, A. Smcmdinakﬂ 30?16&1’1{}'& JETP 4, »&33(1967) Apr :
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5 M’ o/’ o pw £ &' // %4 4

. ‘“1’- et A B
. - : axcousmucrmx ot 'ruzgg :}::QI_N_A g MATRIXOF A
TWO-NUCLEON BYSTEM. ;s o, 204
: {Unfted 1ast. for No

Phys: JETP 5, "489-85¢1967} Oct. e
T ‘types of experimmts e
elmsnti of m acutteving toatrix ake esugated. 23 s
own i ¢ l_haunlmnyca:dmonthcmu!md .
_ pumber of sxperimenta pquala the ‘pumbar of complex famd-
- tions ‘ortering: ‘into the c‘auerinamxmx ¥or ‘nusiéon="" " R
nusleon sonﬁsr{ng the {nelastic’ Scancrmg matrix can e
determined ca the basis “of five merimems measuriag !ha
oross section,’ polatizsﬂun. “narmal components of the po~
_»uriuuon carrelation tansor and of the triple scauering
tensors {for the Beatis tisred and £eooil parﬂc:es) 1t 45 shown
that experimeuts involvlng spin rotation by 8 magneﬂc ﬂeld
A"nre not necessuy {or u phsse sbm mlyaia " {augh) T

'D* str : AEBd
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AUTHOR: PUZIKCV.L. RINDIN,2 , 5ORODINSKIY YA . PA - 2976
s33tfering =watrix in a System of Two Nucleonse.

TITLE: The Setting up of a =2

PERIODICAL: (Zhurnal Exsgperim. 2 Teorat Fiziki. 1957, Vel 32, Nr 3, pp 592-600
(U.s 5.8 )
Received: 6 / 1957 Reviewed: T / 1957

ABSTRACT: The present paper is destined Lo show what experiments are necessary
for the determinaticn of all elements of thz scattering matrix. 1t
is further shown which of these experiments are i{ndependent in the
sense that in the case of known experimental results the matrix can
be completely constructed For the reasons of better jllustration
the authors begin #ith the two most gsimple cases: scattering of
particles with spin zerc 1in & central field, and of particles with
spin 1/2 on spinless nuclei. The scattering of nucleons on nucleons
a The case with any spit and the scattering of
photons are examined 1n later reports. The present paper 18 confined
to the examinatvion of the seattering matrTix 2o the case of an assumed
energy - Also the problem of the energy dependence of the matrix
elements requirse additional investigations

(oimd Fuot

e = ,The scattering of apin-less particles: WMeasuring of the gcattering
frodian/2ie [ mpoo s section in the case of an —oumed energy 1s at all angles

a complete test in the sense that the complete construction of
the scattering amplitude 18 made possible {perhaps apart from the

is then examine

APPROVED FOR RELEASE: 08/31/2001

CIA-RDP86-00513R001651730004-4"



"APPROVED FO
_AP R RELEASE: 08/31/200
i o CIA-RDP86-00513R00165173
__ 0004-4

zaoaonnxsxu,ia A 56-5-95/9%

T I
UTHOR RYNDIN,R.m.%_’_‘—_ﬂ________~ﬁ’~
ITLE The Minami ransformations for the gcattering of Nucleons by

Nuecleons.

Greobrazovaniya Kinemi 4ly3 ragseyaniya nuklonov'nuklonami-iussian)

PERIODICAL Zhurnal Eksperim,i Tenret.Fiziki,195?,Vol 32,5r 2,PP 120u-1205
(U.S.S.R.)

ABSTRACT The paper under review shows the following? The transformation
of phases which leaves the scattering cross gection invariant-
this transformation naving been demonstratcd for the cage of 8C8~
ttering of pions by nucleons-hus no analogu® for the case of 8ce~
ttering of nucleons by nucleons .Although such & tr;nsformation
sexists it is not sufficient in the 1ight of thephysical congitions
of the problem. 4g a matber of fact,the gynnetTy of the gystem Te-
quires that the phases do not dpend on n{the magnetic quantunm num-
per of the system).But the phases obtained oY the gransformations
investigated here 40 depend o1 | ol.Uunlike earlier expectations,the-
re thus does not exist any ambiguity of phases jmilar to that in
a systenm with the total spin 1/2.Furthermore,theluthors of the pa-
per 1imit their investigations to the examination of the gcattering
of protons py protons, because the moTe general case of the Sca-
ttering of neutrons py protons does not pring out any essentially

The amplitudes andé the differential cross gection of scattering:
This chapter contains 8 prief discussion of a methodfor the des-

cription of collisions petueen particles of the same xind having
Catd 1/2 the spin 1/2.Thi5 cnanter als0 pontalns the amplitudes of the
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Cn the Unitarity Helations fcr the Elastic vuil18l068
«f Particles wit! Arbitrary Spins.
v oP 56-6 %9/56

normalization functiong as the functions of the 1u-
c:dlng ware. At r -.> 00 they form & couplete system of

netiong with respect t¢ the angle variadlss. After
some computing the required integral relation for the
scattering matrix i3 cbtainsd., He reform there follow
intsgral relationa for the coefficients »f the
develcpneunt according to the inver.int spin matrices.
Alg90 a generalization of the »-*.z2l thesrem for
particles with a spin that 1s lifferent from zerc is
obtained:

l9 —)\ y
4 nInSpM(k, k) =k {2s +1)(2s,

1
(No Illustzaticns)

United Instiiute for ¥uclear Research.
(Ot "yecinsonyy insbitut yadavnykh igsleddvaniy.~-
Russian)

PRESENTED BY: -

SUBUITTED: 2 .

AVAILABLE: Li »f Congress.
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BAZ, A. I., and SMORCDINSKIY, I. A.

"Sur le Possibilite de Detection du Dineutron.”

eport presented at the Internationsal Congress for Nuclear Interactions (Low Energy)
by

and Nucleer Structure, Paris, 7-12 July 1958.
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AUTHOR: Smorodinskiy, Ya. A. 89-1-22/29
PITLE: The Conference of Yugoslav Physicists (Xonferentsiya yugoslavs-
kikh fizikov)

PERIODICAL: Atomnaya Energiya, 1952, vol. 4, Wr 1, pp. 102-103 (USSR)

ABSTRACT : The I1I. Conference took place in the summer of 1957 in form of
a "summer school” and was this tice also attended by foreign
physicists. The following lectures were held:

1. The Coulomb excitation of levels and the nuclear collective

model (B.Motel'son,Denmark)

2. An optical nuclear model (Ch.Porter, USA)

5, Deutcronreactions (stripping) (A. Messiya, France)

&. Photo-nuclear reactions (K. Vol'dermut, Western Germany)

5. The. scattering of high-energy nucleons (Ya.Smorodinskiy,USSR)
Besides these principal lectures also evening seuinars

were held. One of them was devoted to the present stage of the

B-theory. '

Immediately after thc conference had ended, the research centers

of Yugoslavia were visited: 1. The Institute "Boris Kidrich" at

Belzradg where 3 reactor is at present being built.

2. The Institute "Ruder Boskovich" at Agram, where a ¢cyclotron

Card 1/2 is at present being built. (Deuteron energy of up to 16 MeV).
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TITLE:

PERIODICAL:

ABSTRACT:

Card 1/3

Smorodinskiy, Ya. A. S0V/56-34-5-47 /61
=

The Analytical Nature of the Nonrelativistic Scattering
Amplitude and the Potential (Analitichnost' nerelyativistskoy
amplitudy rasseyaniya i potentsial)

Zhurnal eksperimental'noy i teoreticheskoy fiziki, 1958,
Vol. 34, Nr 5, pp. 1333 - 1335 (USSR)

As is known the amplitude of the scattering of a particle in a
central force field in the case of given angular momentum cannot
be continued analytically into the upper semi-plane of the
variuble k. A reference to a proof of this assertion, which

is connected with an inverse problem of the scattering theory

igs interesting. For the sake of conciseness it is assumed that
the bound states are missing and that the scattering takes place
in the s.state. The generalisation of the problem then is obvious.
According to V.A.Marchenko (Ref 2) the solution of the equation

% (x,k) /ax? + (k% = V(x))v(x,k) = 0 in the form
* (X,k)

p(x,k)+ (A(x,y)@(y,k)dy can be represented by an

<
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The Analytical Nature of the Nonrelativistic S0V/56-34-5-47/61
Scattering Amplitude and the Potentisl

integral according to the system of the functions

o(y ,k) = (2/n)1/2sin Fky + 6(k). 6(k) denotes the scattering
phase known from experiments. In this equation A(x,y) has to be
determined from an integral equation the kernel and the inhomo-
geneous term of which can be expressed by the Fourier(Fur'ye)
component of the scattering amplitude M(k) = exp {2nié(k)j -1

n(z) = (1/2n) ‘M(k)eikzdk(at z » 0). If the scattering is
described by a"potential the amplitude either has a pole or it
increases in the case of k —~ (Im k>0) faster than a poly-
nomial. If the potential is limited in space, (V(x) = Oat xa),

~

m(z) becomes equal to zero at z 2a. If the scattering amplitude
is known for all energies the function g(E) = M(E,T ) - V- /4x

can be continued analytically into the complex plane E (or into
the upper semi-plane of k) and for this dispersion relations ecan
be written down. If the scattering emplitude is known the
potential is determined from the amplitude without solving of
integral equations. This assertion only holds when the scattering
amplitude is known for all energies. There are 4 references,
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The Analytical N.ture of the Nonrelativistic 537/56-34-5-47/61
Scattering Amglitude and the Potential

2 of which are Soviet.
d Institute

ASSOCIATION: Ob"yedinennyy institut yadernykh issledovaniy (Unite
of Nuclear Research)

SUBMITTZD: January 24, 1958

1. Particles——Scattering 2. Particles--Mathematical analysis
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AUTHORS: ¥agan, Yu. he, Smorodinskiy, Ta. i. SCV/56-34=5-55,61
—
TITLE: On the Anisotropy of the ven hotomagnetic sffect
{Cb anizectropii chetnogo fotomasnitnogo effexta)
PERIODICAL: Zhurnal ekgpervimental'noy 1 tecoreticheskoy fiziki, 1958,

Yol. 34, Nr 5, pp. 1346 - 1347 (UsuR)

ABSTRACT: “ikoin and Bykovskiy recently in the investigation of the
sven photomagnetic effect in semiconductcrs w»ith a cublc
1attice discovered clearly expressed anisotrony rhenomena.
Thisg paper gives a purely phenomennlogical description of
the character of this anisotropy. This problem is character-
ized by three factors: The magnetic field strength H, the
interior normal B of the illuminated surface of the semi-
conductor along «hich the diffusion of the liberated
carriers taxes place, and the =lectric field strength L.
The magnetic field is assumad to be sufficiently weak.
Then with an accuracy to sguare terms (with regard to )
the general expression

=, L,.n, + L., .00, + L. n, B H can te written doOwnh.
i Pikk ik1"k™ 7 Miklm k 1l'm
Card 1/3~ furthermore, the Cartesian system of coordinates is assumed
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On the inisotropy of the Even Photomagnetlc Effect 50V/55-34-5-55/61

e s - . — \ _
to coincide with the axes of the cubic crystal. The ex
pressiocn for £. caa he transformed to the form

= i

first in tnis expression corresponds
h the bDezber effect (Ref 4), tne second term with &
tain photomarnetic effect, and the thira term describes

e ewsr -=~romacnetic effect in that form as it occurs 1in
an isotropic semiconductor. The last es an
anisotropy in the case of an even pnctomagneilc ei-€ct.
wnen RJR the isotropic share of the even pholomsgnetic

term indicates an

i ) . . . o ed
effect vanishes. Finally the expression of the magnetlc

WS v

Tield 3 down for the scecial case tnat ? agrees with

t3}

the mal fag There ave 6 refsrences, 4 of which
5 2 «

SUBMITTED:

Card 24
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SMORODINSKIY, Y A.

"Elastic Nucleon-Nucleon Scattering up to 1 Bev."

Nucleer Physics, Klev,
nted at the Intl. Conference on High Energy
xl';gg;tJﬁli;B;%g (the session on Strong Interactions of Ordinary Particles.)
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FRANK-KAMENETSKIY, D.A,, prof.. otv.red.; YORONTSOV-VEL' YAMINOV, B.A.,
rad.;.suonnnlnﬁggg;wga,A., prof., red.; ZEL'MANOV, AL,
starshiy nauchnyy sotrudnf¥; red.; SAGDETEV, R.Z., mladshiy
nasuchnyy sotrudnik, red.; SAMSONENKO, L.V., red.izd-va;
SHEVCH#NKO, G.N., tekhn.red.

{Pransactions of the sixth conference on cCOsmMOZONY; extra-galactic
astronomy and cosmology)] Trudy shestogo gsoveshchaniia po vopro-
san kosmogonii, 5-7 iiunis 1957 £.: vnegalaskticheskaia astronomiia
i kosmologiia. Moskva, Izd-vo Akad.nauk SSSR, 1959. 273 p.
(MIRA 12:12)
1. Soveshchaniye po voprosam kosmogonii, 6yh, 1957. 2. CGhlen-
korrespondent Akademii pedagogicheskikh nauk SSSR (for Vorontsov-
Vel'yaminov).
(Cosmology—~-Congresses)
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TITLE:
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Puzikov, L. D., Smorodinskiy, Ye. A. 56V/56-2%5~

The Polarization Tensors in Born's Approximation
(Tenzory polyerizatsii v bornovskom priblizhenii)

Zhurnal eksperimental'ncy i teoreticheskoy fiziki, 1959,

Vol 36, Nr 5, pp 1585-1586 (USSR)

Varicus authors already repeatedly pointed out that the
polarization of elastically scattered nucleons, calculated

in first Born's approximation is equal to zero. In the
present "Letter to the Editor" the authors investigate

the polarization of particles with higher spin in Born's
approximation and endeavor to derive = gelection rule

for the polarization states. They use the exauple of

elastic scattering on a reaction of the type a + a' —>» b + bi.
If JM and J'M' denote rank and projection of the polarization
tensors of the particles a and a', and if KN and K'N!' denote
rank and projection of the polarizaticn tensors of b and b!
respectively, two relations are derived for the coefficients,
Jad TR =0

from which the selection rule may be cbtained: KKNK'T‘
&l &4
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24(5), 21(8)
LUTHOR: Smorcdinskiy, Ya. &,

TITLE: The "Complete Bxperiment" in [)-Decay
("Polnyy opyt" v (B-raspade)

PERIODICAL: Zhurnal ekspericental'roy i teoreticheskoy fiziki, 1959,
Vol 36, Nr 5, pp 1606-1608 (USSR)

ABSTRACT: Together with Puzikov and Ryndin the author already
determined the necessary number of gxperiments (the
"complete experiment") for establishing the nucleon-nucleon
scattering matrix (Ref 1). The results have already been
generalized for particles of arbitrary spins (Ref 2) and for
inelastic processes (Ref 3). In the present "Letter to the
Editor" the author discusses the generalization for
(5 -decay; only the decay of the neutron, with the

f-interacticn Hamiltonian Hp = (Y, + Ay) <e\¥;\(’! + )’5)\ 1))
ig investigated, where V_ and Adﬁdenote the nucleon
weurrents" (vectorial and pseudovectorial interaction).
These two guantities are explicitly written down =as

Card 1/3 functions of the four-momentum, the wave functicns. and the
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The "Complete mxperimecnt" in P-Decay SCV/56-36-5-70/76

form factors, and are discussed in detail especially
with respect to the form factors. By these four functions
a(k), +e.... d(k) all properties of ﬂ—decay of the
neutron may ve described. For each comentum veaiue given
four experiients are necessary in order tc¢ cbtain
infurmation concerning ﬁ—decay, sccording to Gell-ienn
the two form factors a(k) and b(k) in the case of light
nuclei ccincide with those of electron scattering on
vrcotons or neutrons, i, e. in this case two form factors,
i. e. two experiments for each given momentum value will
be found sufficient if the data of electron scatierirng
are used. If charge invariance is disturbed, the number of
necessary forn factors in each case varies by one unit.
For the transition I' =¥ I"(no) the number of form factors
in the expression for the vector current is 2I + 1, where
1 denctes the greater of the two spins I' and I, and
for the pseudovectiorial current it is 2I. In the transition
I—-1 (yes) the corresponding number of the form factors
is I and 21 + 1; these figures are, of course, equal to
the number of experiments necessary for the "complete
Card 2/% experiment". The case of the forbidden transitions is

APPROVED FOR RELEASE: 08/31/2001 CIA-RDP86-00513R001651730004-4"
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wepsriment” in p-Dccay

then briefly discussed and it is pointed
above consideraticns apply also to ll-ca;ture.

thanks 2. Ryndin and $. Bilen'kiy for discussions,

are 7 references, 3 of which are Soviet.

Ob"yedinennyy institut yedernykh issledoveniy (Joint
Institute of luclear Research)

February 17, 1999

APPROVED FOR RELEASE: 08/31/2001 CIA-RDP86-00513R001651730004-4"



CIA-RDP86-00513R001651730004-4

EREERT:

RQVED FOR RELEASE: 08/31/2001

R Tyt T e huis L B> L

BTG

AUTHORS: Gol'danskiy, V. 1., Smorodinskiy, Ya. A SOV/56-36-6-60/66

PITLE: Singularities of the §-Matrix and the gP-Meson (Osobennosti
S-matritsy i g -mezon)

PERIODICAL: Zhurnal eksperimental'noy i teoreticheskoy fiziki, 1959,
Vol 36, Nr 6,pp 1950 - 1951 (USSR)

ABSTRACT: In the introduction the authors discuss the possibilities of

detecting the existence of a gecond neutral meson (go) with
T = 0 and strdngeness, and also discuss methods which have al-
ready been suggested (Refs 1-6). In the following, the = p
scattering reaction at En'> 270 MeV is investigated; the scat-

tering cross section js assumed to have two kinds of singular-
jties: a) singularities connected with the "isobaric® state,

e.g. nt + p- "isobars" (T = 3/2, 1 = 3/2); the S-matrix has a

pole in the complex plane, %the cross section curve has the
known Tresonance shape; b) the production threshold of a new

particle e.g. R+ p-&jp + n; {occurrence of a branching point
Card 1/3 on the material axis). In this case, which is further investi-

A "
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gated, three kinds of discontinuities occur: ngteps", "dips",
and "peaks". The latter have & emaller width (order of magni-
tude 10 - 20 Mev) and a small probability, so that the observed
saxima with T = 1/2 at plon energles of 680 - 940 Mev (accord-
ing to D. Frish) were connected with a gp
1200 and 1520 me). Another possibility of distinguishing be-

tween resonance- and threshold singularities is based on a COm-
parison between ijnteractions in systems with different isotopic
spin but with the same energies. An jnvestigation of the magni-
tude of singularity makes it possible to estimate the upper
1imit of the possible production cross gection of the ¢O-meson.
The following holds:

2 2
59 e\j . (B +€) =04y regh s °(Eo'5)"’tnresh
a(e

-production (g -mass

2

9%nhresh Othresh
E = threshold energy, ¢ = elastic cross section. It further
nolds that 60(g)/a(€) = (k/4n)df(£)/\{Td €); k ia the pion wave

vector, 69 the production cross gection of the go-meson at a

APP :
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pion energy of E + & . These deliberations were made except by
the authors of this paper also by Pontekorvo et al (Ref T).
There are 7 references, 5 of which are Soviet.

ASSOCIATION: Fizicheskiy institut im. P. N. Lebedeva Akademii nauk SSSR
(Physics Institute imeni P. N. Lebedev of the Academy of
Sciences, USSR). Ob"yedinennyy institut yadernykh issledovaniy
(Joint Institute of Nucleer Research)

SUBMITTED: April 4, 1959
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AUTHORS:

Khe Tso-syu
TITLE: Theory oflg—Decay of

PERIODICAL: 0
19599, Vol 37, Nr O,

ABSTRACT:
effects in

. 'jAPPROVED FQR RELEASE: 08/31/2001

Bilen'kiy, 3. M., Ryndin, R. M. gmorodinskiy, Ya. A.,

Ccalculationswere perf
_decay of the neutron.

76992 ,
sov/56-37-6-32/55

rhe Neutron

Zhurnal eksperimental‘noy i teoreticheskoy fiziki,
pp 1798-1763 (USSR)

ormed for correctlons to various

The corrections

originated From the account of terms for the electron

and nucleon masses ~m/M.

These terms are due Lo the

nyeak Gell-Mann magne tism" and proton recoil. 1%

was shown ~hat for elect

ron-neutrdno correlation

and the up-down symmetry of electrons, these

corrections may reach
correction for the (e-

several percent.
y)-correlation for the total

Thus, the

%

energy of eiecsron of 0.71, 0.91, 1.11, 1.29 mev,
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as compensated for 'weak magnetism" and the recoll,

was, respectively, 2as foliows: 0.4, 1.4, 2.4, 3.3%,

and 1.9,2.7, 3.9, 4.2%. The correction to the

asymmetry of electrons for the total energy of electron

0.71, 0.91, 1.11, 1.29 mev, as compensated.for"weak

magnetism" and the proton recoll, was found to be,

respectively: 1.3, 1.8, 2.4, 3.0%, and 0.3, 0.5, 0.6, 0.85%.

Corrections for the polarization were found to be small and

at energies of 0.71, 0.91, and 1.11 mev were, respectively:

o.14, 0.08, and 0.07%, V. Telegdi participated in the

discussion of this work. There are 2 tahles; and 12

raferences, 1 Soviet, 1 Italian, 10 U.S. The 5 most

recent U.S. references are: R. P. Peynman, M. Gell-

Mann, Pays. Rev., 109, 193, 1958; M. Gell-Mann, Phys. Rev.,
111, 362, 1958; J. Bernsteln, R. R. Lewils, Phys. Rev..

112, 232, 1958; M. Morita, Bull. Am. Phys. Soc., 4, 230
11, 1959: S. Weinberg, Phys. Rev., 112, 1375, 1958.

Joint Inst. Nuclear Research, USSR (Ob'edinennyy institut
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SMORODINSKIY, Ya.A., prof,

ucleus. Priroda 48 no.6:3-12

i f the atomic n
Spatial structure o e OHBA 12:5)

Je '59.

1,0b"yedinennyy institub yadernykh issledovaniy.
(Nuclear physics)
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AUTHOR: Smorodinskiy, Ya. S0v/53-67-1-4/12
P i o aline

TITLE: The Present Stage of the Theory of /S-Decay (Sovremennoye

sostoyaniye teorii /3-raspada)

PERIODICAL:

ABSTRACT:

Uspekhi fizicheskikh nauk, 1959, vol 67, Hr 1, pp A3-98 (USSR)

The author gives a very detailed survey, which, in parts,

amounts to a textbook, of the modern theory of
A -decay. After a short historical introduction the following

problems are dealt with by separate chapters: The Dirac

(Dirak)

equation, the two-component neutrino, the parity (P,T,C), the
possible kinds of /3—interaction (Table), the spectrum of

allowed transition

polarization of electrons,

and the electron-neutrino correlation, the

the decay of polarized auclei (Table)

the polarization of the nucleus after decay and the ﬁ - p-cor-
relation, the theory of V-A interaction, and, finally,

experimental data concern
(absence of interferenc
constants, the conserva
helicity of the neutrino,

decay of polarized nuclei,

card 1/3
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The Present Stage of the Theory of /3-Decay SOV/53-67-1—4/12

The material used ijg, for the greater part, taken fronm

Western publications. The following publications by Soviet

authors are mentioned:

Surveya: Ya. B. 7el'dovich, S. Yu. Luk'yanov, Ya. A. Smorodin-

skiy; nonconservation of parity in/ﬁ -decay: L. Joffe,

A. P. Rudik, L. §. Okun'; L. D. Landau, I. S. Shapiro,

A. Sokolov, V. B. Berestetskiy, K. A. Ter-Martirosyan,

Yu. V. Gaponov, V. S. Popov, A. Z. Dolginov, V. V. Anisovich,

A. A. Ansel'm, B. v. Ishkin, S. E. Nemirovskaya; basic

axperiments not connected with the nonconservation of parity:

P. Ye. Spivak, A. N. Sosnovskiy, A. Yu. Prokof'yev, V. S.

Sokolov (lecture in Geneve 1955), A. N. Sosnovskiy,

Yu. A. Prokof'yef (sie), ~ I. Ye. Kutikov, Yu. P.

Dobrynin (lacture in Geneva 1958, half-life of the neutron:

11.7+0.3 sec.), N. A. Burgov and Terekhov (1ecture in Geneva, 19956

ey -correlation); properties of the neutrino: 48

Ye. 1. Dobrokhetov, ¥. R. Lazarenko, 3. Yu. Luk'yanov (Ca’" has

no zp-décay); electron polarization: A. I. Alikhanov,

G. P. Yeliseyev, A. V. Lyubimov, B. V. Ershler, M. Ye. Vishnev-
Card 2/3 skiy, B. K. Grigor'yev, V. A. Yermakov, 3. I. Nikitin,
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Ye. V. Pushkin, Yu. V. Trebukhovskiy. There are 2 tables
and 222 references, 26 of which are Soviet.

card 3/3

APPROVED FOR RELEASE: 08/31/2001 CIA-RDP86-00513R001651730004-4"



21(8)
AUTHOR: Smorodinskiy, Ya. Ao SOV /53-68-4-3/12

TITLE: -m;beééy.én& ﬁéék Inferacfions
(p-raspad i slabyye vzaimodeystviya)

PERIODICAL:  Uspekhi fizicheskikh nauk, 1959, Vol 68, Nr 4, pp 653-662 (USSR)

ABSTRACT: This is the reproduction of a jecture held by the author at the
9, All-Union Conference on Nuclear Spectroscopy in January 1959
at Khar'kov. In it he gives & survey of the latest developments
(since Yang and Lee) in this field. In the introduction the most
prominent scientists working inm thie f£isld are listed (vesides
Yang and Lee, Fermi, Landau, Gallellam:, Feynman et ale), and
the results they obtained by ipvestizabions ave briefly
described. Next, the most simple case of muon decay is dealt
with; the interaction Hamiltonizn is giver, and %he constant g

characterizing "longitudinal® jrteraciion 1y lven as amennting
to (1¢38i0°02)°10543erg/cm3 . In & similar msuner the f~iecay
of the neutron is dealt with, end %7 =(1.413$;Q1f°10’49
is given. In the following, ‘he author COLpLres these /g—inter—

Card 1/3 actions with the interaction hetaeen nuclaons znd the

grg/om
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- elecC tI()ma. Iletq C fieldg a-f v T 17}110;1 he Passe =1 “JIL ..11'9 :ron .‘-5‘
(I-lel[‘; r1no ﬂf\' ; £ :‘ 1]‘ ( , —d?‘ély Of the .L:"'?"—‘.’.‘:)'ﬁﬁs

N uon Capture of he ne gtron 9 [g {:;1 the ;- P
K=-mesgson :lecay etc ) He then pasees on to e 14].‘90—; 4 ;
o *Om S A ent eL‘_ng‘,b-'.)nS
%1 nga:ld. proceeding from the cuwrr

interac 10 Fl

— A D 3 n
ﬁ:(?l"v)+(/7rv)+(nrp)*\4*‘ p;o® |
) s the followlig
j+=(0r‘e)+(§;r,u)+(§rn)+‘\PrA) e

valuable scheme is set upt ]
g (a2
! e m 32 [ p) ( T
PN (BT (prv)
(jTe) Ve —d Ve

I adaiand vip— Vs

p-dpte+y prpu—> vt v p+n=—> p+n
3l n) ~ o —> ,a+v
( P mw=re+V ~ R .
DA pte+V NA—>ppirV A5 K4+p A+P ‘Q P
card 2/3 (3TD) I 'gms 43 K —>ptV
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p-Decay and Weak Interactions SOV /53-68-4~3/12

This scheme is discussed. Finally, questions relating to the
nonconservation of parity and three kinds of experiments are
discussed, from the results of which an evaluation of the upper
1imits of the possible admixtures of states may occur in the
cagse of the nonconservation of parity: 1) Measurement of the
longitudinal polarization of neutrons in their scattering by

nuclei at an angle of 0° (admixture nu4.10-6), 2) The production
of pions by polarized protons, parallel and antiparallel to the

polarization vector (admixture << 2010"7). 3) Investigation of
the disturbance of parity iv . 1. & zaciisne 2% low nerries
-3,

(admixture < 5,107 jo Theorevics’ 1o “fi~ e relasiu 50 sush
evaluations are discussed, Theye ~cz 5 “iTir=g, 1 sabls, ana
14 references, 2 of which ars Soviat,

Card 3/3
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T tter - antiworlds. Prirola no.b:

Antiparticles - antina

22 Je '60.
- (Particles(Nuclear physics ))

(MI2A 13:6)
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in the processes of weak interaction.

8 no.3:1007-1008 Mr '60.
38 mor) (MIRA 13:7)

Radiative corrections
Zhur.sksp.i teor.fiz.

1. Ob¥yedinennyy institut yadernykh issledovaniy.

(Mesons)
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Lebedevy Res , Yao, s/os3/6o/o7o/oz/oo9/o16
pyspkin, Ao S MN,W,WW“_3006/3007

The Physics of Elementaly¥ Particlesq

gspekhi fizicheskikh nauk, 1960, Yol 70, Nr 2, PP 361374
(USSR)

The suthors give 2 report on the International conference
. This

ABSTRACT :
on High Energy Physics nheld at Kiyev in July 1959

report ie interesting above 811 pecause of the voluminous
paterial of the work carried out at Dubna (USSR) e The Con-

countries. As regards organization, the conference introduced
a novel arrangement which essentially consisted in the fact
that "reporters" and wgcientific eecretaries" were attached
30 the 1ecturers,and that the lectures could
Russian and in Englishe The aecretaries were in all cases
well=known Rugsian phyaiciste., 1L.eading physicists acted as
chairmen of the plenary geasions; the Russian chairmen were \/
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Ye, Tamm, Two of the geven holders
ented were Russians: I Ye, Tamm

and Do Ao Cherenko¥, Apart from the surveying lectures

Eo &o M=o ——mr

geminars were held,in which the following Russian lecturers
spokes I. Ye, Tamm oOn wDiagram Technique and Field TheoTy" s

D, Do Ivanenko on the

nNonlineaT Field- and Gravitation

Theory"s Ve Ee Dzhelepov on #Nucleon-Nucleon Collisions", and

1, ¥

Chuvilo on "Bubble Chambers" . The plenary pessions

1o Vo XI2=——"m

began on July 20. In the firs® gession Bernardini (CERK)

spoke. His gcientifio gsecretaries ware Ao Baldin and A. BelousoV
(Moscow). The report on the jecture mentions the data obtain-

ed at the Pizicheskiy jpstitut im. Po N. Lebedeva AN SSSR
(Physics Institute imeni P. N. Lebedev AS USSR) on the npolar-

jzability of Protons

in (yp)-Collisions". B. Pontekorvo

(Dubna) delivered 8 jecture, which js discussed here in de-

tail, on "Pion Scatterl

pions in NucleonoNucleon and Pion-Nucleon Interactione“

card 2/6

ng by Fucleons and Production of Sin€;7/
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i and Lo

he gave a survey of new experimental

data contributing towards explaining the problem of the

charge-independence of p

further data coneerning

details concerning new W

jon- and nucleon progesses, and
the search for the @ -meson, and
ork relating %o pion angular dis-

tribution. Investigations of single pion production in
(nn)-collisions resulted in experimental agreement with the
phenomenological theory of Mandel!shtam, which demands that
n-n-resonance interactions occur in a state with isotopic

gpin T = 3/2. In the follow
and V. Shakhbazyan (Dubna)

ing lecture DY Segré, M. Shafranov

acted as gcientific gecretaries.

Next, Yo I. Veksler (Dubna) spoke about "Nucleon-Nucleon and
Pion-Nucleon Interactions in the 1.5 - 10 Bev Range" (Scienti-

fic Secretaries: N. Bogachev; V. Grishing

and M. Podgoretskix

(Dubna)). He delivered a report on the investigations carried
out in the past years in Dubna and made a comparison with
theoretical results. Figure 1 ghows the photsgraph suppl%ed

card 3/6
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Ya., A. smorodinskiy (Dubna

are possible. At the follow
magnetic interaction and nu
Moscow) as well as S Bilen'kiy
Barbashov (Dubna) acted as scientific secretaries. There
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hyperonss Investigations of the (pp)sscattering cross sece
tion ylelded new results indicating that the scattering
amplitude in the optical model has not only an imaginary-
put also a real part. New data were obtained at Dubna also
for the total elaptic and
cross sections at 9 and 7 Bev, regpectively. Investigations
carried out by I. Y¢. Tamm are mentioned. In the following,
) apuke apout (nn)-scattering
(scientific Secretaries B. Golovin (Dubna) and

(Moscow)) and Chew (secretaries: L. Lapidus
Novozhilov (Moscow)). At Dubna proton accelerations to 635 Mev
ijng three surveys on electro-
cleon structure A, Varfolomeyev

(pp)- and (np)~-scattering

(Dubna) and Yn.

and Bo

followed a lecture delivered by gteinberger, whose gcientific
secretaries were E. OkonoVv and R. Rvndin (Dubna). The lecturer
Alvarez was apsisted by the gecretaries Ao Lyubimov and

—
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BO06/BCOT

N. Petukhova (deceased) (Dubna), and Salam by the secretaries
B. Valuvev and V. Solovivev (Dubna). A special session of the
Conference dealt with the problem of dispersion relations.,

D. V. Shirkov (Dubna), spoke about the theory (secretaries:

V. Vladimirov and Ao Logunov); the second lecture dealing

with this subject was delivered by Lehmann (secretaries: V.
Favnbers and O. Parasyuk (Moscow)). A further special session
dealt with theoretical single reports ("New Theoretical Ideas").
Among others, lLandau spoke about diagram technique, Garibyan
(Yerevan) on the radiation of relativistic particles in the
passage through the boundary between two media. Two further
lectures dealt with weak interaction problems: A. A. Alikhanov
(Moscow) (experimentally) and R. Marchuk (theoretically);

the scientific secretaries were B, loffe and V. Lyubimov, amd L.Okin’
and ;Eﬁggpiro§Moscow) respectively. At Dubna the muon pre-
cession in the magnetic field was investigated, and direct

proof was supplied for the first time that muon spin is half-
integral. The group of research scientists at Dubna further L///

succeeded in proving the radiationless muon capture by heavy

APPROVED FOR RELEASE: 08/31/2001 CIA-RDP86-00513R001651730004-4"
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nuclei (nuclear excitation), as predicted by Zaretskiy (Moscow).
During the following lecture delivered by Glaser, I. Kobzarev
acted as scientific secretary and during that delivered by
Powell; T. Gramenitskiy (Dubna), V. Maksimenko (Moscow), and
V. Kharitonov (Yerevan). A survey on the theory of multiple
production of particles in the case of ultra=high energies
was finally delivered by Ye. L. Feynberg (Moscow), D. Chernav=
gkiy (Moscow) and V. Barashenkov (Dubna) acting as his scienti-
fic secretaries. During the Conference the delegates paid a
visit to the Institut fiziki AN USSR (Instiiute of Physics of
the AS UkrSSR) at Kiyev, after which many foreign delegatei////
o

visited Dubna. There are 4 figures,

—
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SEORCDINSKIY, Y&. 4. and POHTEEORVO, Bruno M.

- 1
ent of Cosmic Reys end Cosmoloplcel Considerstions.
i et _
Tuzikov) at the IUPLP sponsored Latl. Conf. on

e s et Hizh Energy rhenoumens, CERIi Heedquarters, Geneva,
&

Theoreticel Aspects of Very
5-9 June 1561,
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Radiative corrections in pion deciyg. Dt.ﬂ.maigéidateé' ;kii otdel
"edinennogo in-ta iadernykh issledovenii . °
ppredinennos (No subject headn_ngs
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SMORODINSKIY, Yakov Abramovich, prof., doktor fiz.~matem.nauk;
’ FATHBOTM, 1;B., ¥ed;; SAVCHENKO, Ye.V., tekhn,red.

[What we kmow about elementary particles] Chto Ty ﬁni;xglob
elementarnykh chastitsakh, Moskva, Izd-vo 'ﬁlanie, 111;1;119_
b6 p. (Vsesoiuznoe obshchestvo po rasp;:s:r;xﬁiniig p;)m 2
h m ).
skikh 1 nsuchnykh znanii. Ser.9, Fizl .(HIRA 15:3)
(Psrticles (Muclear physics))
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PHASE I BOOK EXPLUTTATION sov/5982
Internaticnal Conference on High-Energy Physics. 9th, Kiyev, 1959.
Devyataya mezhdunarodnaya konferentsiya po fizike vysoklikn energly, Klyev
15-25 iyulya 1959 g. (Ninth International Comference om High-Energy
Physics. Kiyev, July 15-25, 1959), Moscow, 1961. 739 P. 2,590 coples
printed.

Sponsoring Agency: Akademiya nauk SSSR. Mezhdunarodnyy Scyuz chistoy i
prikladnoy fiziki.

Contributors not ‘mentioned.

PURPCSE: This book 1s intended for nuclear physicists.

COVERAGE: The collectiom contains 30 scientific articles presented at the gth
International Jonference on High-Energy Physics, beld in Kiyev fram 15 to
25 July 1559. The articles presented relste mainly +0 the progress in nu-
clezr physics achieved in 1959. Subjects discussed are the production of
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Ninth International Conference (Comfi.) sov /5982

nucleons, their structure, weak and stromg interscilcoes, scettering, and
their decay. No personslities axe mentioned. Refersnces accanpany indi-

vidual articles.
TABIE (F CONTENIS:
Opeoing of the Confer=nce

farperdinl, G. Photoproducticn of Pi-Mascmz smi Compton Effesh
oo Nucleous

Digcussion

Panhecorve, B. Seattering of Pims by Nucleons and Single
production of Pions in Nucleon-Nucleon and Plon-Nutleon Interactions

Discussion
Segré, E. Antinucleoms and Their Interacticus
Discussion
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Ninth Internatiomal Conference (Cemt.) sy /5982
Veksler, V. I. Nucleon-Nucleon and Pion-Nucleom Interaction
Discussrion

Smorcdinskiy, Ya. A. Scattering of Nucleams by Nucleomns

Discussim

Chew, G. F. Theory of Strong Interactioms Between Ordinsry
Particles

Discussion
Hofstadter, R. On the Structure of the Nucleon

Discussion

Pancfsky, W. K. Electromagnetic Interactions and Nuclecn Structure

i

PRV
Disrussion
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Geometry of the universe. MNaukz 1 zhizn' 2£ no.12:6C-£4 D '61.
(MIRA 15:2)

(Relativity (Physics))
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BADALYAN, aA.M.; §HGRCDINSKIY, Ya.A.

Weizsacker-Williams relation for matrix elements. Zhur. eksp. i
teor. fiz. 40 no.4:1231-1233 Ap '61. (MIRA 1L:7)
(Bremsstrahlung) (Matrices)
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AUTHORS s Pontekorvo, B., Smorodinskiy, Ys,

TITLE: The neutrino and the dens:ty of mains: in hs aniverse

PERIODICAL: Zhurnal eksperimental'nsy @ tecrzol hicisoy fioial. v, 41,

no., '(7), 796*, 239 - 243

TEXT: No estimations regarding the nsutrinc-sntinzuic:

universe have hitherto been made; there 1z nLniwaver.

that 1t 1s remarkable, due to the fact that thes- pars

absorbed in dense matter, The authors row ral=s e

possible that the energy pertaining to the n-utriw

is comparable with or greater cthar ne = voQ -

mass of hydrogen? It was the aim : ;

an answer to this question. The assumprion ! 3 ~120

antineutrino energy density is =st tmeomratille wrin

tal data, but these depend essentially on tn- I sulgl

methods are now discussed, which migh- e o0 w-:1:1
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The neutrino and the density ...

which is in itself a consequence of

of the hypothesisz of the existence -
to consist preponderantiy in inveszti
interaction with matter, as well as

out by Reines, Cowan, and Davis witn
of anti-neutrines with energies varyiz
showed that the flux of antineutrincs

is not likely to excesd the valusz ;0
cosmic space. This ccrresponds 1o =z L sity of antineutrinos of
these energies amounting to ~ 107 Mev/om 7, Dase ZXPRYImMSWte ZUpDLy. Rows
ever, no information on the Vv density y Th=

experiments disclosed that the cosmic Tzt §
exhibiting energies of several Mev) csunz G T,
Estimating the density of neutrinos exhib: r srergles of Z iCG Mev
supplies a few Mev/cm? with regard to t ier of - ani_ex-eeds
by far the maximum energy density of hyd 2 Mew/omd) din
the universe., For ¥ and » exhibiting energi-s of . 26V, an ensrgy
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The neutrino and the density ...

Fermi interaction into account; which guarantess

YV component. Attention is drawr ts the facs
the "visible" kinetic-energy dens:ity (whi-n i+

as a result of fluctuations occurring iu a
The fluctuation hypothesis only presupps
the past the vv energy density exceedea
several orders of magnitude. The aushcor
5. B. Pikel'ner for discussions. There ars
and 9 non-Soviet-bloc. The most impcrtan:
publications read as follows: H, Y. Chiu.
Emission Processes and Stellar EBvciuzwion,
C. L., Cowan. Proc. of the 2-nd Intern. Conf, >u
Atomic Energy, Geneva, 19583 R, Davis. Buli. Amar,
19593 G. E. P, George. I. Evans. Preoc. Physz. 5:1..
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The neutrino and the densizy .

193, 19513y T. D. Lee, L. N, Yang. Phys, Rev., Let:.
N. Gabbibo, R. Gastc. Nuove Cim.. .5, *0Gd. - g5:

ASSOCIATION: Ob"yedinennyy institut sadernygh 1asie 1 van
(Joint Institute of Nucicar Res

SUBMITTED: February 7, 196°
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AUTHOHS : Zel'dovich, Ya. B., Smorodinskiy, 7a. A.

—w

TITLE: The upper limit of neutrino, graviton, gnd baryon density in
the universe ‘

FEKIODICAL: Zhurnal eksgperimental'noy i teoreticheskoy fiziki, v. 41,

no. 3(9), 1961, 907-911

TEXT: To estimate the maximum energy density of neutrinos, gravitons and
baryons in the universe the gravitational effect of these particles on the
expanding universe has been investigated by the authors. According to

B. . Pontekorvo and Ya. A. Smorodinskiy (ZhETF, 41, 239, 1961) it is very
difficult to determine the cosmic neufrino densit}? Direct tests have
shown that the mass-energy density in the form of neutrinos may be 104 to
107 times higher than the rest-mass-energy density in an ordinary form.
The authors, and also F. Reines, have already shown that these estimates
depend on hypotheses concerning the neutrino spectrum. Another method

for calculating the maximum energy density is vased on deteraini the

o
gravitational eifect and fits all unknown, weakly inter

Card 1/4
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The upper limit of neutrino ... R145,/B102

for the density of high-frequency oscillations of the gravitational field
(gravitons). According to G. M. Gandel'man and V. S. Pinayev (ZhETF, 37,
1072, 1959), the bremsstrahlung of gravitons is 10 10 times smaller than \(

the radiation of v~v pairs., For the suggested estimate, the dengity @ of
all kinds of matter-energy determines the vast of the universe. The
critical density Qy of the matter-energy, which has been introduced by the

authors, characterizes the transition from an open to a ciosed model of the
universe: at g <Qyr the expansion will last for an unlimited time; at

Q> Q) however, this expansion will change over into contraction. The

times T counted from the instant of maximum density of the universum until
now cre as follows: . S

T=RR((k+ kY arctgh— 1), k= (20— )"
=1+ (2) L
q = Q/sz, T is calculated for resting matter and a pressure p = 0; t!' is

calculated according to L. D. Landau for neglizible rest mass, i.e., for
particles moving at velocity of light and p = ¢/3 (f denctes the energy

Card 2/4

APPROVED FOR RELEASE: 08/31/2001 CIA-RDP86-00513R001651730004-4"



R i e S e S L Ty e NP G E R T ey

"APPROVED FOR RELEASE: 08/31/2001

28763
37756 /81,/041 /003 /016 /020
The upper limit of nevirino ... 3125/5102

. . ] . 10 N . .
density;,., For fo = 10 years, one ouviains v ) O.4 and, therefronm, q - 5 and

;<’2‘1O““8 g/cmj. An independent investigaii-sr yields g “*C for distant
galacilics systems. Equal resulis are obtainsd in & third estimate of the
tarioum density by studying the star density ir the galaxies. It is 0(
sle that the density of neutrinos, gravitons, ets., in the universe is
than the mean nucleon density observei [10°¢9 g/cm?) but more than

10 t2 20 times. The similarity of g = 10“39g/:m3 for ordinary matter

jela

o e
highex

§& L

Ssuggested a comparatively young age 2 the un: =
magni-ude of neutrino mass and nucleon mass dersg $. the value for the
density will be smaller than ~ 10-29 g/ce3, acd sorrespond to A~ 10-9
ruclecns per zm3. The number of nucleons may te much larger than the
given value since the gravitational mass defert M 2f a star after the
gravitational collapse may be of the saze order of Tagritude as the sum
¢f *he rest masses of the nucleons con%tained :r “he 3- Al present,
thers 1s no correct theory on gravitatioral A ADS B D. Landau and
f the solar

S0nial S
Ye. M. Lifshits have esfimated the critical mass %o be
cergy might
mean nucleon

e A% egqual order of

u

N

] ]

+3 @ Rt .
o]

-
=)
1]

TON
.

CAR
mas3s. When a gravitational collapse of a star 2:iurs,
be emitted in the form of neutrinog and arviveutrir .

97]
ot
3
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Tre dpper limit of neutring ... E’ Y e /UO)/O1 b/020

density in collapsed gtarg will be ns mopre ttun 100 04 times nigher

’ 1ps £ 2t )
thun known densities of ordinary nuclecrs. 4 *tais “3%1m=%e8 are only
serrect for not too early 2ollapses. Ther: a:= * -uaver zg; 9 Soviet
L ore

and 6 non-Soviet. ‘The four most recen fer-r:25 . Erglish- -language
publications read as follows: F. Reinss. . :- T omyr i- F. B
Harris - Cus o Phve. ... .. f ;

i rison, A.ﬂD. Mz. Cuire, H., W. Kruse, Phye. 6. . T, 59, 1960;

H. Y. Chin, ?7. Morriscno. Phys. Rav. Lezw. &5, - T * Gell %
brva Rew oue ETLS (ol R=v, Cody o E T M. Gell-Mann.
See BT Lett. b, 70, 196% . F, Hoylaz. Pres. Tios 5 Ty 1, 19614

R LT I I .

;\

UBMITTED April 14, 1961
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SMORODINSKIY, Ya. A.
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' ."Multipole Expansions in Field Theory"

report presented at the Tntl. Conference on High Energy Physics, Ceneva,

4-11 July 1962

Joint Institute for Nuclear Research
Leboratory of Theoretical Fhysics, Dubna, 1962
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KLEPIKOV, N.P.; SMORODINSKIY, Ya.A.; ZARUBINA, I.S. [translator];

SARANTSEVA, V.R., tekhn. red.
Inversion of helicity in nuclear reactioms. Dubna, Ob"edinen-
nyi in-t iadernykh issledovanii, 1962.. 8 p.

(No subject heading)
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SMORODIHSKIY, Ya.A.
[Kinematics and Lobachevskii gecretry! Finematika i geo-
metriia Lobachevskogo. Dubna, Ob"edinennyi in-t iader-

nykh issledovanii, 1962. 21 p. (MIRA 16:10)
(Kinematics)  (Geometry, Non-Fuclidean)
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SMORODINSKIY Yakov Abramovic
SHUS‘I‘OVA 1.B., red,
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h; LESHKOVTSEV, V.A., nauchnyy red.;
izd—va, ATROSHCHENKO L.Ye., tekhn, red.

[Elementary particles] Elementarnye chastitsy. Moskva, Izd-

vo "Znanie," 1962.
vermonauchnyi fakul'tet, no.l)
(Particles (Nuclear physics))
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5/056/62/042/003/033/049
2102/3138

Lyuboshits, V. Ley Smorodinskiy, Ta. A
Govariant expansion of the electromagnetic field

zhurnal ek sz.:eriments;l ‘no i teoreticuesko‘ fiziki v, 42
: " ’ ’
no. 3, I 9()? ) 840 -~ 856

-
r3

Y0 .

sroblems of covariant expansion of a free electromagnebic field

n red: a) expansion of 2 photon field with respect to electric

; ¢ multipoles, b) expansion of field sources (current) with
zmultipole moments. The formulas aTre deriveé by using the

u e tensors of the Lorentz group and the conception of the niittle
of the four-vector g4 which is assumed to be time-like or lying

e U

W o

Lot}
fA
zl'e
anc
r
i

[ Rt
a o
LG T o M (1]

e

o 0Oz
in}
Lo oMW

3
o
oy

he light cone. 1In tne first case Lq is anisomorphous subgroup of

spherical symmetrTy. FOT the momentum k lying on the light cone, the little

" is an isomorphous Space group for the biatomic molecule con-
sideredc. After defining the covariant Stokes parameters, expressions for
the covariant exsansion of the photon field with respect to the

Card 1/5
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Covariant expansion ol the... 3102/B|58

aultipoles Evm (k) = L™ (L 4 )™ | k| vi¥La (),
My (k) = L™ (L + 1) i [kga] Vs (n). (15)

where

kELM (k) = 0; knl.[‘,\( (k) S 0, an‘LM (k) == 0,
Erpy(k)Mea(k) =10 (16)

are derived.

LMMM=UWL+WWﬁ%ﬂm(m£q~wm£J Yi (). (25)
.Vé:ﬁ.LJ“(L4—1) emmk,(——-v () P (26)
are obtained, which, if 3 = 0, go over to (15) again. The expansion with
respect to multipoles of the Fourier components of the electromagnetic
T e =3, elhEl () + 3 bt e

LMt LM: o

M a (k) =

Card 2/5
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. . = oz
navnriznt expsnsion of the... 3102/3.,P

[ B
[

he functions ”é )\n) sve tabulated for M = 0, ¥1, %2 and L=0,1,2.

e. and
L
are Spinors with L cotted and L non-dotted indices The covariant ex-

pansion of a charged-particle current with respect to maltipole moments is
achicved Dy a power exoansion of
jr(x, t) = h_x"uv(f)k*" (x —xw () (29)
dfx (x, t)/axk =0. (29a)
and separation into current and charge density compaonent:
julx, ) = Dewbarexp [— (G0 8 X) 3D
| (B = 95w [ 08)
+eminy  —entwGaY) e} (32)

ew — e (B V) + —‘6’(1) (V) — }°’ (x). (33)
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Covariant expansion of thne... 310Z2,3430

For the particle trajectories }’(i)(t) = }’C + g(i)(t) is valid. #ith
N ks - B = Qe (0 )
i S
for ithe charge density cxpansion with respect to multipole moments
p= g(— 1" Qv (x), (35)
is obtained; Y standés for the L-fold product S@§7ﬁ"u For the current

(.3, v=12,3)

. m|' -t 0 a
jo={ 3 (= 07 5 Qo+

L—1
a S5t L—1 z  gyl—2 - ;
'[:’"2,1 o a0 Gw¥) (~1)Ll[;m§m1Vla}°’(X)- (42)

Card 4/5
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Cowariant cxpansion of the... B102/B8138

results. If the four-vector of curcent density is divided into an
electrical ané wazn.tic part,

.3 , @ -
= [ZP, + 5 (Pas — P.'Nk)] P38 [x — X (£)], (47)
X (t) = Pt ] Pg, it = — emmMiPy (,—;’— PRl {x —xc (B)]. (48)

are ovtained. rinally, multipole radiation is considerec and expressions
are derived waich relate the multipole expansions (25)(26) with thg current
censity expansion with respect to the multipole moments. There are

1 taoble and 1. references: & Soviet and 6 non-Soviet. The three refer-
ences to nnglisa-language publicatiors read as follows: L. Michel,

{. Houhaninejad. Phys. Rev. 122, 242, 1961; D. 4. Fradkin, R. H. Good.

(I.

[9e)

Rev. woG. Phys. 33, 343, 1961; V. Bargmann, E. P. Wigner. Proc. Nat. Acad.
Sci. UsA, 34, 211, 1948.
SUBMITTLED: Cctober 6, 1961
f
e \J
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8/056/62/043/006/035/067
B125/B102 :

AUTHORS: Klepikov, N. P., smorodinskiy, Ya. A.
TITLE: Chirality inversion in nuclear reactions

PERIODICAL: Zhurnal ekaperimental'noy i teoreticheakoy fiziki, v. 43,
no. 6 (12), 1962, 2173-2118

TEXT: The scattering matrix M 2> (35f) M (331) of the transformation /
by S. Minami (Prog. Theor. Phys., 11, 213, 1954) y,f

)MU(Ki). Here Ki and Kf are the unit vectors in

6(1=j-1/2) - 6(1=3+1/2)
can be written as M~ U (

A
] £
the directions of the incident and the scattered particle in the center-of-
mass system. This transformation changes the sign of the %ransverse polari-
zation of the particles, is anticommutates with the spatial reflexion

P(3R) = - (33)P and satisfies also the unitary condition

>4 > —4 . . > >4 e d
i(M° - M) = 2kM ﬁ, which remains valid when M > M . M —=> - N corresponds to
the change of signs of all phases, this comprises the change of signas, the
transition to the hermitean-adjoint matrix in the spin space and the

card 1/3
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: 5/056/62/043/006/035/067
Chirality inversion in nuclear ... B125/B102
exchange of the final and the .initial momentum. ‘The guccesgsive rotation of
all spins through n around the momenta and the transformation (7) furnishes
the chirality inversion of all particles. For particles with spin 1/2 the

chirality inversion reduces itself to 6(1=3-1/2)2 - 6(1=3+1/2) (L. D.
Fuzikov et al., ZhETF, 32, 592, 1957). By modifying the operators, these
considerations can be generalized for particles with arbitrary spin. For
particles having the arbitrary spin S the operator U(R) goes over into

~exp[i(8 R)n]. 1In systems with several particles the inversion chirality

- must be made for each single particle. By contrast with systems having
half-integral spin, the Minami transformation and the chirality inversion
do not change the parity of states in systems having integral spin. The
remaining ambiguities can be removed by determining the nign of the
longitudinal polarization (by measuring the pseudoscalar (§3), when an
electric or magnetic field is applied or by investigating the energy
dependence of the effects). Invariance of the observed values with respect
to the transformation M = -U*MU is removed with multiple scattering owing
to the Thomas precession of spins. '
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when a change of system occurs the spin is not transformed by the Lorentz
group bub by & translation on 8 hyperboloiﬁal'surface (imaginary gphere) in
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nal vectoT. For this purpose, the author used the Lobachevskil geometry in
the velocity 8Dpace, in which the spin transformation is a translation of the
spin vector along 2 geodesic on the nyperboloid (pseudo-Euclidean metric).
The theory of the relativistic spin is thus considerably simplified: 1f
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