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A pulsed fast reactor B102/B214

decrease of 2-1.1 %; the rough regulator allows a reactivity change of
2.4 %, the manual regulator 0.1 %, and the automatio regulator 0.036 %.
The reactor possesses also & reactivity booster for the production of one
intensive pulse. The control and shield system is an automatically
functioning electronic arrangement with BF3 counters and ionization

chambers. The whole reactor is placed in a room of size 10-10+7 m whose
conorete walls allow complete proteciion from radiation. The most
importent experimental arrangement consists of a 1000 m long neutron
conductor, a metal tube, 400 mm in diameter in the first part and 600 mm
in the second part in which a pressure of 0.1 mm Hg is maintained. This
conductor connects a chain of socalled nintermediate pavilions" (at b(
distances of 70, 250, 500, 750, and 1000 m from the reactor) in which
experiments can be oarried out. There is also an additional neutron
conductor of 100 m length. The reactor chamber is joined to an gxperi-
mental chamber in which four neutron beams of up to 800 mm diameter are
available. There us such an experimental chamber also above the reactor
chamber. Various experiments were carried out with the reactor and they
are desoribed in the present paper. These are experiments with stand
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assemblies and slowly moving main block for the determination of the most
important parameters of the reactor; experiments with a core assembly
(unmoved), experiments with rotating (5000 rpm) main block and a Ra-a-Be

gource in the core for the investigation of the effeot of the multiplica- ‘)(
tion faotor, etc. The most important results are represented graphically.

For example, Fig. 8 shows the dependence of the half width © of a pulse on

the reactivity; the dashed line holds for the quesistationary oase, the

dot-dash line for the.case of 6 = K(-r/a)l/}v-a 3, where v is the velooity
of motion of the (rotating) main block; in the quasistationary case

0 = zhm/aviz, where [ is the remotivitiy at the maximal multiplication
factor; & = c,m-axa, where x is the displacement of the main block. The

reactor has been actually used for the measurement of the total, gcatiering,
capture, and fission cross sections by the time-of~flight method. Further
experiments will be carried out with a view to obtaining increase of power
and deorease of the pulse duration. There are 15 figures and 3 references:
2 Soviet-bloe and 1 non-Soviet-bloec. The reference to the English-language
publication reads as follows: J. Orndorf, Nuel. Sci. and Engng, 2,No. 4, 450(1957).
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' B125/B102

AUTHORS: Barashenkov, V. S., Blokhintsev, D. I., Wang Jung,
: > . ¥ikhul, E. K., Huang Tsu-chan, Hu shih~k'o

Y m———

TITLE: Inelastithigh—ahergy'pion nucleon interactions

_PERIODICAL: Zhurnal eksperiment;T'nqy i teoreticheskoy fiziki, v. 42,
no. 1, 1962, 217-223 > .

' TEXT: The calculations of peripheral inelastic N interactions (two types
of interactions) at E> 1 Bev recently made in Dubna in the single-meson
approximation were compared with experimental results. If the number of
pions produced (Diagram A of Fig. 1§ {8 even, then the pion production is
the main process in the peripheral ~ " collision which with odd number
(dingram B) is accompanied by the production of a single pion in the
scattering of a virtual meson from a nucleon. It is sufficient to study
procdesses A and B whose intersction cross sections are b/

-
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Inelastic high-energy pion nucleon ... B125/B102
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Yhen calculating the single-meson approximation the authors combined
allyp-~interactions in the upper nodes of the diagrams A and B. The
ratios of the cross sections for even and odd numbers of mesons at the

same energles Eo of the primary meson are given in Table 1. The core of

t1.c nucleon can be determined from the type of the production of an o0dd
number of mesons at high primary-particle energies. Vhen using the

il-collision oross section of 23 mb oaléulated with: & nNsinteraetion '}
Card 2/4

APPROVED FOR RELEASE: 06/09/2000 CIA-RDP86-00513R000205610004-3"



CIA-RDP86-00513R000205610004-3

"APPROVED FOR RELEASE: 06/09/2000

5/056/62/042/001/034 /048
Inelastic high-energy pion nuclecn ... B125/B102

‘constant g2 = 14.5 one obtains ©1.~40 mb for the cross sections of the
processes A and B. The calculated values of the multiplicity of the
particles produced and the angular and energy distributions of the recoil
nucleons are compared w’ th the experimental data. The periphersal
-interaction with single-meson exchange proves to be the decisive
mechanism. The experimental data are not reliable and the contribution
of multi-meson processes to the transfer of large momenta which might
be of importance, has hitherto not been studied. The authors thank
N+ N. Govorun, Kim Ze Pkhen, snd P. Libl, collaborators of the
Vychislitel'nyy tsentr (Computer Center) of the-Joint Institute of
N-clear Research for their help in the numerical computations and Hsien
Ting-ch'ang for discussions of the nethods of calculating the charge
distribution in the statistical theory. There are T figures, 2 tables,
and 11 references: 7 Soviet-bloc and 4 non-Soviet bloc, The three
references to English-languace publications read as follows: D. I.
Blokhintsev. CERN Symposium II, 155, 1956; Proc. of the 1960 Ann, Int,
Conf. on High Energy Phys. at Rochester, Univ. of Rochester, 1960;
L. Rodberg. Phys. Rev. Lett, 3, 58, 1959. :
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ASSOCIATION: Ob"yedinennyy institut yadernykh issledovaniy
(United Institute of Nuclear Research)

SUBIITTED: July 24, 1961

N-scattering and the less important diagrams A' and Bt.
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Fig. 13 The most important types of the diagrams A and B in inelastic V/
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gﬁLBﬁo ' | : 2{8363534042/003/038/049 :
AUTHOR: Blokhintsev, D. I. ‘ %
TITLE: Elastic scattering of high-energy pions and nucleons ?

PERIODICAL: zhurnal eksperimental'noy i teoreticheskoy fiziki, v. 42,
no. 3, 1962, 880-881

PEXT: The author shows that the cross section of elastic back scattering ! -
in the laboratory system decreases with the energy F..o of the interacting
particles as ~ 1/E°‘ This result was obtained on the assumption that spin
effects are negligible, that the wavelength is small as compared with the
dimensions of the interacting particles, and that absorption is high. The
results expressed in the form of the differential cross section of back

2
scattering, (dd/dﬂ)1t = %—%IU - BO)I 2, agree well with the results of
- experiments with high-energy pions and nucleons. (pl - exp(Zi"ll)‘

: nl - complex phase). V. G. Grishin is thanked for discussions. There are
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- Elastic scattering of high- ... B108/B102

: - 2 references: 1 Soviet and 1 non-Soviet. The reference to the'.Engliah-
o " language publication reads as follows: K. W. Lai, L. W. Jones, M. L. Perl,’
Phys. Rev. Lett., 7, 125, 1961,

o
ASSOCIATION: Ob"yedinennyy institut yadernykh issledovaniy (Joint Instltute
. of Nuclear Research)

SUBMITTED: October 20, 1961
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[Fundamentals of quantum mechanics] Osnovy kventovol mekha-
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BARASHKOV, V.S.; BLOKHINTSEV, D.I.; MIKHUL, E.K.; PATERA, I.;
SEMASHKO, G.L.; SARANTSEVA, V.R., tekhn. red.

{Polar theory of _A -hyperon production ia gr N-inter-
actions at high energies] Poliusnaia teoriia rozhdeniia
AN-giperonov v grN -vzaimodeistviiakh.pri bol'shikh
energiiakh. Dubna, Ob"edinennyl in-t ladernykh 1ssledo-
vanii, 1963. 16 ps ’ (MIRA 16:6)

1, Institut atomnoy fiziki v Bukhareste (for Mikhul),
(Byperons) (Mesons) - '
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et On tha eve of new discovaries in physics., Term tud kozl 7
noe63:253-254 Je %63, 7 -

1. Szwjetunio Tudomanyoa akademiaja levelezo tagjay Dubnai
Egyesitett Atomkutato Intezet :lgazgatoja.
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-AUTHOR : Blokhintsev, D. I.

TITLE: Causality in the modern field thsory

PERIODICAL: Atomnaya energiya, v. 14, no. 1, 1963, 105-109

TEXT: A detailed discussion is given of the significance attaching to ™ LoE
the causality principle in classical and quantum physics (cf. also. . o \/_
Blokhintsev, Sb. Filosofiskiye voprosy sovremennoy fiziki - Philosophical .
problems of modern physics- M.Izd-vo AN S88R, 1952 and Preprint 0IYaI, Z;/;C
Dubna, 1962) and of the conclusions following from it. An attempt is made .-
to avoid the divergencies that result when the causality principle in N
the space time continuum is applied on the mioroscopic scale, A discus- .
sion is given of the theoretical possibility of preserving macroscopic :
causality and of so modifying microscopic causality that no singularities
appear. In this connection the possibilities for'a suitable generaliza--

tion of the causality principle are discussed. Such ‘possibilities may - -
arise from the nonlinear theory of field propagation (Born), the change . )
“of the metric of the physical vacuum and the space - time quantization. .'.
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-;ABSTRACT._ It is shwn .that -he' reas for the douhle peak observed
‘in the A and I hyperon momentum» pectrum in inelastic collisions be-
_»tween fast pions and nucl »energies close to 10 BeV is a d:.rect :
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KELER, V.R., otv. red.; MILLIONSHCHIKOV, M.D., akademik, red.;
BLOKHIN, N.N., red.; BLOKHINTSEV, D.I., red.; GREDENKO,
B.V., akademik, red.; ZAYCHIKOV, V.M., red.; KELD¥SH, M.V.,
akademik, red.; KIRILLIN, V.A,, akedemik, red.; KORTI"!OV,
V.V., red.; MONIN, Andrgy.Sergeyevich, prof., doktor fiz.-
matem. nauk, red. (1921); NESMEYANOV, A.N., akademik, red.;
PARIN’ VUV.’ I‘Bd.; REBINDBR, P.An’ ﬂkﬂdemik’ I‘ed.; SEMENOV,
N.N., akademik, red.; FOK, V.A., akademik, red.; FRANTSOV,
G.P., akademik, red.j; ENGEL'GARDT, V.A., akademik, red.;
KREMNEVA, G., red.; BALASHOVA, A., red.; BERG,A.I,,akademik,red,

[Science and mankind, 1964; simple and precise information
about the principal developments in world science] Nauka i
chelovechestvo, 1964.; dostupno i tochno o glavmom v miro-

voi nauke. Moskva, Izd-vo "Znanie," 1964. 424 p.
. (MIRA 18:1)
1. Deystvitel'nyy chlen AMN SSSR (for Blokhin),iParinf=2% “Chlen-
korrespondent AN SSSR (for Blokhintsev). 3. Akademiya nauk
SSSR Ukr.SE‘%‘ (for Gnedenko).
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Quantum aggregates, Magy iz folyoir 12 no.isl-8 ‘64,

1. Moscow State University.
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ACCESSION NR:  AB4042567 o " o s/oose/s4/046/006/2049/2051»:,_.,.‘

" AUTHOR: Blokhintsev, D. '’

| PITLE: Geometrical optics of ;aiementaiy particles
“SOURCE: 2Zh. eksper. i teor. flz., ‘v. 46, no. 6, 1964, 2049-2051

'i‘OPIC TAGS: wave equat:.on, wave funct:.on, high energy particle,
elementary particle, particle scattering, mathematical method

: ABSTRACT: By start:.ng from the- equatlon for the sn.ngle-tlme wave
function for two partlcles . . . . )

L () = SV(ﬁc'.,z’. W)y (&) &' :

- and by using two limiting case's;",wt"."xos'e of long and short waves, it

"~ is shown that the nonlocal potent:.al which is obtained from guantum -

' field theory can be replaced in. the case of large wave numbers by a
local complsx refractive index. ' This gives theoretical grounds for
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' others elsewhere (D. I, Blokhintsev et al., Uspekhi Fizicheskikh .
. hauk v. 68, 417, 1959; Nuovo Cimento 9, 249, 1958. R. Serber, Phys. :
-Rev. Letters v. 10, 357, 1963). However, SUch a description of the

' Scattering particles is approximate ang will not be valig for o

very large scattering ariéles_ such as Aback'{va‘rd Scattering. Qrig.. - )
art. has: 14 formulas., - 3 ' ' . o ‘

. ASSOCIATION: O_b"yedinenny*y »inStituf: Yaderny*kh iss;edovaniy
" (Joint Institute of Nuclear Research) , o
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BLOWINCEV, D.I. [Blokhintsev, D.I.]

"High-energy physics in 1961;; Fiz szemle 15 no.2:48-50 F .'65.

1, Joint Instituté of Nuciear Research, Dubna.
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BLOKHINTSEV, D,I. f
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On the threshold of the deepest scien:ific revolution. Priroda
54 10,1353-56 Ja 165, \(MIRA 18:2)

1, Ob"yedinennyy institut yaaernykh issledovaniy, Dubma, chlen=
korrespondent AN SSSR.
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_BLOKHINTSEV, D.I.
e SRR A

Propagation of high-frequency signals in a medium with
random characteristics. Dokl, AN SSSR 166 no.3:574-576
Ja 166, ‘ (MIRA 19:1)

1. Ob"yedinennyy institut yadernykh issledovaniy; chlen-
korrespondent AN SSSR. Submitted October 20, 1965,
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?TITLE-I .gg energz ggzsics and basio principles of modern theory
SOURCE: Uspekhi f:lzichesld.ldx nauk v. 86 no. 4 1965. : 1-721&

TOPIC TAGS wave mechanics, elemntary part:lale, pa.rticls interaction

: ﬂumT This article is'a brlaf summary “of the state-of—the-f
art in high energy physics. A brief review of the nistorical’

. 8teps ‘leading to the developmanb of wave mechanios is followed

| iby suggested experiments which might lead to further revolution-

i} ary discoveries ‘An the' . ‘physics. ' Thesge BUg="
g ' ' do’ ‘ tructure of frae tinew

5 svents in. elementary particles during their
“most Antimate 1nteraotions. The overall. 1mpression
laudatory:commenb rathar than so;entiflo reporbing.
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'sr‘I:\'J;‘z.l: Tenth anniversary of sclentific work at the joint institute of nuclear
es '

SOURCE: - Atomnaya energiya, v. 20, no. 5, 1966, 293-310.
TOPIC TAGS: nuclear reactor technology, nuclear physics

ABSTRACT: A review of some reésecarch carried out at the Joint Institute for Nuclear
Studies in high-energy physics And reactor '(':echnolo:;y is presented. ’

The author thanks his co-workers at the Institute who helped him compile this work.
Spec%al thanks go to’ R._A._Asanov, U, S, _Barxashenkodv, V. P. Dzhelopov, I, V.
Chuvilo, Xe M. Franks and G, M. Florove, Further thanks goes to P. L. Zol-nikov and
Yu. A. Tumanov who took the photographs for this article. [NA]
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for speeial relativity theory provided by experiments
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in high cnergy

. SCURCE:  Uspekhi finicheskikh nauk, v. 89, no. 2, 1966, 105-199
CIOPIC TAGS:  specia

1 relntivity theory, high energy internction, miss encr
CPrity principle,

space time, dispersion equation, elementary particle
JARSTRACT:  Tae author reviews a large number of experiments

in high-energy physics for |
tthe purpose of chiceking the degree of support that they can provide for the_svecial

€y relation, 5

f

ft_lqury_pfj_,,r'clativity.‘;Tne theorctical foundations for testing the speciel theory of |

irelativity in the domain of high energies and small dimensions are revicwed from the '
8 of elementary-particle theory such as

ipoint of view of numerous clementary premisi

hnicrocausality, conservation laws, and the various parities. The principles that :

_might be verified on the basis of recent experimental data are microcausality, the dis~
lations between various crogs sections, and homo-

‘perion relations, the asymptotic re .
rgenelty and isotropy of Space~time. Obher possible chocks on the theory of relativity
' concluded that the |

ht of present experimental results are also mentioned. It is

i presently mown set of facts in dimensions close to 10-15 ¢p (1ab.) or 10-14 ¢ )
l - .
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i (comes.) do not contradict relativistie kinematies, which hold on the average with an
iacecuracy of ~1%. The dependence of mass on veloeity has been verified with higher ac-
| curacy, up to 0.01§. Possible large deviations from relativistic kinematics are con-
| ceivable, but these have low probability and have not been investigated. The only
ftroublesome aspeet is the situation with loecal field theory, which is closely related
;fto the assumed form of geometry and to causality. Asymptotic cross sections in the
iregion of 20 Gev do not approach one another as expected, and a comparison of present-
| L known data on the forward scattering of hi ~-energy pions does not agree with the
‘results of calculations by means of dispersion relations. This calls for an increase
i in the measurement accuracy. If this disagreement between theory and experiment is
rconfirmed, this would serve as a serious basis for a radical reevaluation of the basic
{postulates of modern special relativity theory. Orig. art. has: 1 figure and 18

: formulas. .
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TITLE: Space-time metrics and non-linear fields
SOURCE: AN SSSR., Doklady, v, 168, no. G, 1966, 774-776
TOPIC TAGS: special relativity theory, physics
SUB CODE: 20
ABSTRACT: Certain requirements for signal linearity implicitly contained
in the special theory of ralativity are usually ignored. Eistein has noted
many times that we must deal with the sum "geometry plus physics," not
with each component individually. This article analyzes this 'sum" 1in
the example of an abstract world in which there is only one form of matters
the scalar field (X) distributed in space R X) (X =X » X9 X3, X,).
In this case the directions in space R, (X) are dlvideé into time
directions (vithin the zone of influence) and Space directions (without
it). In order to differentiate between space and time, it is necessary
to employ a signal which has a cone of influence including all othey
possible cones of influence, The authors note that the Klein
equation, as usually applied, leads to particle motion with speeds higher
than the velocity of light, From the point of view of the definition of
time given in this article (area attainable by a signal), the author
considers that there is one Space coordinate and three time coordinates:
X1» %2, X3, With this definition of time, particle velocities described
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Shapiro, I. S., Dolinskiy, E. I., Blokhintsev, L.D., 20-6=14/42

Problem of Interaction of iuon With Nucleons (K voprosu
o vzaimodeystviige-mezonov s nuklonami).

Doklady AN SSSR, 1957, Vol. 116, Nr 6, pp. 946 - 948 (UsSSR)

The present report jinvestigates the angular distribution of neut-
rong which were obtained at the capture of a negative umuon by a
proton in M-nesohydrogen. The negative muon is assumed to be po-
jarized. In this case the angular distribution of the neutrons in
a general case will be generally anisotropic because of the non-
conservation of the parity with weak interactions, in which case
both the sign and the size of anisotropy depend cn the form of
interaction.The energy of interaction of a nuon with a nucleon
taking account of the nonconservation of parity can be written

down conjugated complex in the form = =
n%(wnokwp) (F e8] 5 0dp) +

In this case Oy means the operators known from the theory of the
g-decay which are composed of the Dirac matrices. It further holde
k = 8,p,Vya,t,in which case 8,p,V,a,t signifies the scalar,pseudo-
acalan,vectorial,pseudovectorial,and tensorial variant of inter-
action.With gy = -8 the variant proposed by L.D.Landau (refer-
ence 1) of the theory with a longitudinal polarized neutrino is
obtained.The formula W(6)=1+acos®,holds for the angular distribu-
tion of the neutrons,in which case © denotes the angle between the
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direction of emission of the neutron and the negative direction
of polarization of the negative muon. The terms valid in the ca-
se of the presence of all variants of interaction is given for «
The values of a for the different variants of interaction (on the
assunption of longitudinal neutrino)are summarized in a table,Such
formulae can also be obtained for the capture of negative muons
by protons which are bound to nuclei.In this case a depends on
the matrix elements of the nuclei which renders the interpretat-
ion of the experimental data difficult.Besides the anisotropy of
angular distribution of the ncutrons, also the fact ocan be utili-
zed for the determination of the form of interaction that the
neutrons formed during the process‘u:+p_;n+o are generally pola-
rized. This polarization takes place both transversally and long-
itudinally. A table contains the amounts of longitudinal polari-
zation of the P-neutrons obtained at the capture of unpolarized
negative muons by free protons in the case of a longitudinal
neutrino.These data hold also approximately for the capiure of
muons by nuclei.There are 1 figure,1 table and 4 references,2 of
which are Slavic. (vennyy universitet im.M.V.Lomonosova)

Moscow State University im. M. V. Lomongsov  (Mskovskiy gosudarst-
May 27, 1957, by D. v. Skobel'tsyn,Academician

¥ay 18,1957

Library of Congress
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and the recoil of the nucleus
is carried out in non-relativistioc approxlmation with re-

The interaction of the neutron being
emitted with the nuocleus was taken into account by means of
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sov/56—?4-3-41/55

Myons by Nuclei

Zhurnal Eksperimental'noy i"l‘eoreticheskoy Fiziki, 1958
Yol..34! Nr 3,_pp:.752’- 761 (USSR)

According to I. S. Shapiro and others (Reference 1) the
distribution of the neutrons

report gives
case of absorption
for

4-£emion-1nteraction of myons
described by the shell model
is neglected. The calculation

formed in the capture o polariz-
ed negative myons by free protons, ocan be represented in the
The pressnt
of the coefficient X for the
myons by protons which are bound in nuclei,
(s), vectorial (v), tensorial (t) and pseudovec-

CIA-RDP86-00513R000205610004-3"
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SOV/56-34-3-41/55
.The Absorption of Polarized Negative Myons by Fuclei !

a complex potential whioch allors the application of a certain
probability of absorption of the neutron in the nucleus. The
value obtained for of can be gtill reduced due %o various
causes which are briefly sumnmarized here. First, terms for
the wave functions of the proton and of the neutron are
written down. The wave function of the neutron is written
down here also by taking account of the spin orbit inter-
action. The wave function of the neutrino was applied in
form of a plane wave. Subsequently, fgrmulae for the emission
of a nautron with the. energy EN = 2kN/2m under & given

angle 6 in the absorption of & negative myon are writien down
in the subshell characterizable by the quantum numbers Ny Js
1. These formulee hold for the superposition of the 8, v; ¥
and a-variants. The total effect of all olosed subshells
is obtained by gsummarizing the corresponding formulae by
way of n, 3, 1. Yne formulae given here, also deseribe the
absorption of a negative myon by 1 proton which is located
above the closed shells. The formulae given here might form
a good approximation for the double magic nuclei. The de~
. card 2/3 tails of the caloulation and the numerical estimations for
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- sov/ 56-34-3-41/55
The Absorption of Polarized Negative Myons by Nuclei

concrete nuclel will be given in a separate report. There
are 4 references, 3 of which are Soviet.

ASSOCTATION: Moskovskiy gosudarsivennyy universitet
(Moscow State University)

SUBMITTEDs December 9,_ 1957
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24{5), 21(7) 7 SOV/56-35-6-26/44
TITLE: Avsorption of Polarized u -Mesons by Nuclei (Pogloshcheniye

polyarizovannykh p -mezonov yadrami) The Angular Distribution
of Neutrons (Uglovoye raspredeleniye neytronov)

PERIODICAL: Zhurnal eksperimental'noy 1 teoreticheskoy fiziki, 1958,
Vol 35, Nr 6, pp 1488-1498 (USSR) . s

ABSTRACT: The invesiigation of the nuclear absorption of negative muons
makes it possible to determine the non-electromagnetic in-
teraction between muons and nucleons. The process of the
nuclear absorption of muons develops via an intermediate
stage with formation of a mesic atom according to (1):
pw +P—>N+V +Q (P- proton, N - neutron, ¥ - neutrino).
In the introduction, several earlier publications dealing
with this subject are discussed. Most of the theore¥ical
papers, (as e.g. references 1 - 3), operate with the nuclear
shell model with j-3 coupling. In reference 4 measurements of
the fatio between muon decay probabilities are compared with
the theoretical results obtained by Tolhoek and Luyten
(Tolkhik, Luyten) (Ref 3) (Camow-Teller interaction type).

Card 1/4 In a number of papers (Refs 5-9) the asymmetry of neutron
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80V/56-35-6-26/44

Absorptlon of Polarized u -Mesons by Nuclei. The Angular Distribution of

+ Neutrons
angular distribution from (1)," (absorption of polarized muons)
was investigated. Several authors (Refs 5, 9, 10) found that
the nuclei themselves ghow polarization after the capiure of
polarized muons. In reference 8 the circular polarization and
the angular distribution of y-quanta in n -raﬁxatlon capture
was investigated, references 11 and 12 deal with the investi-
gation of the total depolarization of p -mesons in hydrogen.
In the present paper the authors investigate neutron angular
distribution from (1) when using p -mesons, which are produced
as a decay product of n -mesons polarized along the direction
of their flight. (1) may be considored to be a direct process
for the neutron angular distribution of which 1 + Ppacos © holds

(Pp is the degree of polarization of the y -mesons at the in-

stant of capture, a - the asymmetry coefficient, and © - the
angle between the direction of polarization and the direction
in which the neutron is emitted). By taking the non-conserva-
tion of parity into account, the Hamiltonian for four-fermion
interaction between muon and nucleon is set up. As the binding
energy of the p -meson in the K-orbit in the mesic atom is
considerably lower than its rest energy, the wave function for

APPROVED FOR RELEASE: 06/09/2000 CIA-RDP86-00513R000205610004-3"
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+ Absorption of Polarized p'-Mésone by Nuclei. The Angular Distribution of

Neutrons

Card 3/4

the muon can be used in non-relativistic approximation. For
the nucleus the shell model with j-J coupling is used. The
recoll energy of the nucleus is neglected. The potential of
the shell model and the interaction potential between neutron
and nuoleus is assumed to be apherically symmeiric. The spin-
orbit interaction of the emitted neutron with the nucleus

is not taken into consideration because this case has already
been dealt with by reference 13. The results obtained by theo-
retical considerations are numerically evaluated for the
neutron emission probability dW(EN,Q) and for the asymmetry

a(EN) for the 016 and the Ca?® nucleus. Calculations are car-

ried out with a coupling constant g = ck(10—49 erg.cmj).

The numerical results obtained are shonw by 2 tables and 4
figures, They can be summarized as follows: The energy spectrum

has a maximum at ENa!S Mev. The major part of p -mesons is

absorbed by protons of the external shells of the nucleus. For.
the angular distribution of neutrons it holds that
q(@) = 1 + PuBchos 9, a; is the asymmetry coefficient for
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50V/56-35-6-26/44

Absorption of Polarized p -Mcsons by Nuclei. The Angular Distribution of

Neutrons

u -capture in hydrc§gn (w1thout congideration of hyperfine
structure), for 076 and Ca4° & 40.5. Degree of polarization
of y -mesonsg in the K-shell of the mesic atom: .~ 0.15 - 0.20
(Refs 14, 22), ay is between -1 and +1/3, for P& 0.5 the

asymmetry of neutron angular distribution is of the order

3 - 10%., The authors in conclusion thank I. S. Shapiro for

his interest and his discussions, and they also thank M. K.
Akimov, who carried out numerical computations on the electronic
computer "Sirela" of the MGU, There are 4 figures, 2 tables,
and 25 references, 10 of which are Soviet.

ASSOCIATION: Moskovskiy gosudarstvennyy universitet (Moscow State University)

SUBMITTED:
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June 24, 1958
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DOLINSKIY, Ye. I. and BLOKHINTSEV, L. D.
: —.
"Absorption of Polarized jc’-Mesons by Nuclei; The Neutron Angular
Distribution,” MNuclear Phvaics, Vol. 10, No. 5, 1959, pp. 527-540
(No. Holland Publ. Co., Amsterdam)

The angular distribution of neutrons emittad in the absorption of
polarized X —-mesons by nuclei is calculated. Numerical cymputations are
carried out for g 0 16 and 39 G a 40, '

Moscow State Univ.
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Blokhintsev, L. D. 50v/56-36-1-36/62

w3

The Absorption of Polarized u=-Mesons by Nuclei (Pogloshcheniye
polyarizovanr\ykhdf—mezonov yadrami) The Polarization of
Neutrons (Polyarizatsiya neytronov

zhurnal eksperimental'noy i teoreticheskoy fiziki, 1959,
Yol 36, Nr 1, pp 258-263 (USSR)

The present paper calculates the polarizetion of neutrons which
occur in the reaction &+ PN +v at the capture of negative
muons by a free proton. In the first chapter neuiron polarizatim,

is calculated. The vector F; of neutron polarization is

gg,fined ag the mean value of the operator?of neutron spin:
Py = sp(p5)/Sp po Here pdenotes the density matrix, and the
elements in its diagonal determine the probability of the
departure of a neutron. On the basis of general considerations

it holds that Pg = a.‘P; + Dy + C[E;I 'I_;‘], where T, denotes the
polarization vector of the negative muon and kN the momentum

of the neutron. Further, the Hamiltonian of muon-nucleon
interaction used in these calculations in congideration of

CIA-RDP86-00513R000205610004-3"
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The Absorption of Polarized s-Mesons by Nuclei. SOV/56=36=1=36/62
The Polarization of Neutrons

Card 2/3

the non-conservation of parity is written down. The
polarization of neutrons is calculated by basing on the

same conditions as in the case of angular distribution in a
previous paper by E, I. Dolinskiy and L..D. Blokhintsev (Ref 1).
The formulas obtained -in this way hold actually only in the
case of nuclei with completely filled proton-subshells. Two
ceses are investigated: The spin-orbit interaction between
neutron and nucleus was 1) neglected, and 2) taken into
account, The rather voluminous formulas for neutron polarization
in disregard of spin-orbit interaction are explicitly written
down. The even more complicated formulas taking account of

this interaction are not given. The formulas permit the
following conclusions to_be drawni 1) Indwlcapture in mesiec
hydrogen the component Pﬁ is different from zero only if the

above mentioned Hamiltonian is invariant with respect to an
inversion of the spatial- and time-axes. 2) PN is not connected

with the degree of non-conservation of spatial parity in the
aforementioned Hamiltonian. 3) The longitudinal polarization PN
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S The Absorption of Polarized (Jéuesons by Nuclei. S0V/56-36-1-36/62
The Polarization of Neutrons .

of the neutron does not become equal to zero even in the

case of unpolarized negative muons. The second chapter of

this. paper deals with the numerical»calculation for the
“hiicled 8016 and 200340. The degree of polarization (especially

of longitudinal polarization) of a neutron may attain very

considerable values. The author thanks I. S. Shapim for his

interest and for discussing t.e results obtained. There are

7 references, 5 of which are Soviet.

ASSOCIATION: Institut yYadernoy fiziki Moskovskogo gosudarstvennogo
universiteta (Institute for Nuclear Physics of Moscow State
University)

SUBMITTED: July 15, 1958
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Shapiro, I, Se Blokhinteev, L. D 80V/56-37-3-26/62 -
o S— N

Circular Polarization of the X%Quanta Emitted by a Nucleus

"After a @ -Capture

-Zhurnal eksperimental'noy i teoreticheskoy fiziki, 1959,

Vol 37, Nr 3(9), pp 760-764 (USSR)

- In computing the oircular polarization mentioned in the tltle

the hyperfine splitting up of. the level of the mesic atom was

taken into account, The authors made their computations for the )
case that the nucleus passes to a discontinuously varying level . P8
in the @,-capture (i.e.  no neutron departs). The process to be ~ [T
investigated is the follow;ng: Nucleus AZ with spin 31 captures oo

a polarized negatlve ion from the K-shell and passes to the
excited level AZ 1 with spin 32, which then passes from the

multiplicity J- to the ground state with spin 33 under emission

of a p-quantum. The authors wrote down the Hamiltonian of the
four-fermion interaction as a superposition of the vectorial (v),
axially vectorial (a), and pseudoscalar (p) variant with the -

coupling constants 81}’ g8, and gp « The degree CJ" of ecircular
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Circular Polarization of the <<r'-Quanta. Emitted by SOV/56-37-3-26/62
a Nucleus After a (u"-Ca.pture '

polarization is defined as follows: Cp = W, -w /(W - W )
W and W_ denote the probabilities of the emissmn of &= -guanta

with their spin in parallel (right-hand polarization) and anti-
parallel position respectively, to the momentum (left-hand
polarization). For a longitudinal neutrino the computation
furnishes the result: Cp = Pu X008 8 4 O = B/A. B, denotes

the degree of polarization of the negative muon at the instant

of its incidence on the K-orbit of the mesic atom, 8 - the angle
between the direotions of the polarization vector of the '
negative muon and of the direction of departure of the J“-q\mntum._
The above-mentioned formulas hold for the case that the nevtrino -
departs with a certain angular momentum A= min This is the -

least possible angular momentum admitted by selection rules. The
correction shown by Gell-Mann (Ref 4) concerning the allowed
transitions due to the "weak mechanism" has already been taken
into consideration in the above expressions. In order to examine
this, the authors investigate the transition

Card 2/4 AJ 2, = 4= ¥ 1 (no). A formula is written down for the
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Ciroular Polarization of the J--Quanta Emitted by S0V/56-37-3~26 /62
a Nucleus After a (u -Capture '

matrix element M of the & transition. The structure of this
matrix element Mv is similar to that of the matrix element of

"~ the operator for the energy of interaction of the magnetic
moment with the magnetis field. Quantity & (the total magnetie

~ moment of the transition, computed in nuolear magneton unitsj,
takes into account the contribution of virtual pions aceording-‘
to Gell-Mann.(Ref 4). Por the. transitions of the type .

j =% 1 (no), however, neither corrections are made for a
“weak mechanism" nor are other relativistic corrections of the
same order of magnitude applied to the amount of polarization . -
of the X‘-rays although they contribute to the total probability
of the process. The problem of such corrections in the 3
M ~capture was investigated more exactly by B. L. Ioffe (Ref 5)
In computing the expreseion for cx, the hyperfine splitting up

: of the mesic-atom level was taken into account, for it plays an
important part. In the transitions satisfying Fermi's selection
rules the ocircular polarization of j -quanta is entirely due o
hyperfine interaction. As an example of an allowed transition
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Cixrcular Polarization of the JP-Quanta Emitted by SOV /56-37-3-26 /62
a Nacleus After a <a."-Capture

with subsequent dipole radiation (A 0, J =1) at
31 = 32 = 33 = 1/2 is investigated for the Gamov-‘l‘eller varia.nt.

In most ocases, the & -capture leads to the departure of a
neutron from the nucleus, There are 7 references, 3 of which
are Sov:.et.

SUBMITTED: April 3; 1959
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capbure of /L-mesons by nuclei'. Moscow, 1960. 11 pp {Moscow Order of Lenin

and Order of Iabor R:d Banner State U im M. V. Lomonosov, Sci Res Inst of Nuclear

Physics), 130 copies (KL, No 12, 1960, 12k)
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88462

s/b55£62§039/006/054/b63

' BOO6/BO
.zlf.bfav’ _
AUTHORS: Akimova, M. K., Blokhintsev, L. D., Dolinskiy, E. I.
w
TITLE: Angular Distribution and Polarization of Neutrons Emitted

in Muon Capture of Some Light Nuclei

"PERIODICAL: Zhurnal eksperimental'noy-i teoreticheskoy fiziki, 1960,
Vol. 39, No. 6(12), pp. 1806-1817

TEXT: A study of the angular distribution and polarization of neutrons
emi tted from nuclei as a result of the reaction ™ + PN +V gives
information on the muon-nucleon weak interaction constant. Formulas for
angular distribution and polarization (Refs. 1-4) have been obtained in
different approximations, and numerical calculations have been made for
several concrete cases. The very extensive calculations presented here are
based on the theory- of universal :Ferml interaction, and have been made on
the assumption that the interaction of "stripped" fermions can be
described by V- and A-type four-fermion.coupling. All relativistic terms

. which are of first order in vn/o (vn - nuocleon velocity), including weak

Card 1/8
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88462
Angular Distribution and Polarization of 8/056/60/039,/006,/054,/063
Neutrons Emitted in Muon Capture of Some BQO6/BO63

Light Nuclei

magnetism and effective pseudoscalar interaction, are taken into account.
The Hamiltonian Heff describing the muon capture is taken from Ref. 7,

and from the universal Fermi interaction with conservation of the vector
current it follows tha;;
) (B *) . (8)
g v ° 0.972 EV )I"‘ 1+}$ -h‘ = 4.71, gA 0.999 gA y and
gé,r)n eg‘gp) gép)- Fermi coupling constant, for f-decay of nucleons;

PP’PN - anomalous magnetic moments of proton and neutron in nuclear

magnetons; gAB - Gamow-Teller coupling constant for P-decay of nucleons.

These assumptions and results of a previous paper (Ref. 3) are used to
derive formulas for the emission probability of neutrons with given
kinetic energy from a nucleus, for the angular distribution and the
polarization for the case of direct neutron emission:
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Angular Distribution end Polarization of . s/os /60/039/006/054/063
Neutrons Emitted in Muon Ca.pture of Some BOO6
Light.Nuclei - . e

AW (Ex, 0) = ¥y, (Ev) u (EN) + p‘.K, (Ea)cos] dE\dQv/h @)’

CH(E) = {1+ 3N 21 4 2hp— v(x——l)m(E;v)nL.
+ 1203+ A3 (x— 1P+ 117 (EN), ()

L KaBy= = A= M B (En) 2 L o 2t
R DR E RN + B R 1 = TR ENTED. O

o G(t&) ':g_ﬁ_l_ofo 91',; -1, CM ' }' =._. gs\x)/ggx)’ % =_= g%‘i/gk)

Q(Em 9)- l -F..I;gal(EN)c.os;b, _. . ‘ 7(7) o \7< ,
ou(EN) Ky (En(En).. o o ®

[ izTizain

P (Ew) = Ly (En)I (En), i R0) |
Li(En)=—2{A(A+ 1)y (E)+ o

+7[2(P+l)_”]pl(EN)Tl(EN)'I‘[P -Mu—l)ma(Eu)'rz(E:v)) (10) |
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A

Angular Distribution and Polarization: of 8/056/60,/039/005/054/063 . -
~ Neutrons Emitted in lfuon Capture of Some B006/B063 s
* - Light Nucledi » _ s o S v ' :

~ The angle, ©, of neutron emiséion is measured with respect to the direction ,
of polarization of the u~ mesons; their degree of polarization on the Sy
K-orbit of the mesic atom at the instant of capture is denoted by ?% ,,Thefv\7(

neutron kinetic energy lies in the interval (EN,EN+dEN). The coefficients .
Wo» By» and p have been calculated by the computer "Strela" of NGU

" (Moscow State University) for the nuclei of 012, Neeo, Size, and 592 on v
.. the following assumptions: The state of the protons in the nucleus may be . - -
described by the nuclear shell model with Jj-coupling; spin-orbit R
'+ splitting of proton levels.is negleg}gd; A square-well potential for. the: o

shell model is assumed with R = r,A'/ 7. The interaction between neutron -~ [ . %

and nucleus is described by & complex square well:
(-U (1+if), r{R - ‘

v.bv‘ N
| WEEL e T
~with the same R; computations are performed for‘f'= 0, -0.10, and’~0.15§”}
the coordinate dependence of the wave function ?P of the muon on the

s amen] e L e s DL e

APPROVED FOR RELEASE: 06/09/2000 CIA-RDP86-00513R000205610004-3"



"APPROVED FOR RELEASE: 06/09/2000 CIA-RDP86-00513R000205610004-3

88462

Angular Distridution end Polarization of . 5/056/60/039/006/054/063
+ Neutrons Emitted in Muon Capture of Some - - BQ06/B063 , R
* Light Nuclei - : T R
K-orbit is taken into account. Numerical results are summarized in :
Tables 1 and 2. Fig. 1 shows WO(EN) for the three values of f (curves 1-3).
.~ The values of a in Table 1 are defined by'q’}l- aB/n' e-ar, a=ZmAe2/,§*2. Fig.2
" shows B,(Ey) again for the three values of f In the final section, the
‘. results obtained are compared ﬁifh'experimental data and discussed in =
‘detail. Professor I. S. Shapiro is thanked for discussions. A. Ye. '

* Ignatenko is mentioned. There are 7 figures, 3 tables, and 20 references:. B
. 8 Soviet, 10'US, 1 Italian, and 1{ Japanese. R » S

~ ASSOCIATION: Institut yade'rnoy‘fiziki Moskovskogo gosudarstvennogo”' .
. ' universiteta (Institute of Nuclear Physics of Moscow State

. University) 7
« SUBMITTED: - July 29, 1960 . ., o e l>(
Card 58 ... ol . e ety et T :
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s/056/61/041/006/048/054
B109/8102

AUTHORS ¢ Blokhintsev, L. D., Dolinskiy, E. I.

TITLE: Coupling constants in p-capture

PERIODICAL: Zhurnal eksperimental'noy i teoreticheskoy fiziki, v. 41,
no. 6(12), 1961, 1986-1995

TEXT: It is shown that within the universal Fermi interaction theory the

best agreement with experimental data is obtained in the theory in which

the vector current is conserved. The four coupling constants indicated in l/
Table 1 are determined by experimental studies of the probability of muon
capture on the one hand, and of the angular distribution of neutrons on

the other. The experiments proved that in the case of negative

A = )/ “)) for ¢ = 4.7 and p = 1, (p = 1 + ( )/gv“)), and in the
case of p081t1ve AMforp=1mno A and » (x = 8p () /g 1") exist that would

simultaneously satisfy the three experiments considered: determination
of capture probability in 012 and P31

)
cara 1/8 "5

and of neutron angular distribution.
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5/056/61/041/006/048/054
Ccupling constanis in p-capture B109/B102

g&“) denotes the axial pseudo vector > coupling constant, g‘(,u) is the
vector coupling constant, gPu) is the gffective pseudoscalar coupling

constant. In the case of positive A and for u = 4.7, % and A values may l/
exist within the ranges: 10<%$25, 1.6€AS$6. The experimental data and —
those expected theoretically are compared and found to be in better

agreement if the vector current is conserved. The comparison alsc shows

that the sign of gsu) is opposite to that of ggu). Also, [gﬁ”[)lg\(,v)l .
The sign of 31(,“) is positive in asccordance with theory. The rt\amarkable
tendency toward relatively high values of the ratios Igﬁp)/g\(,u’l and
gl(,n)/g‘gu), compared with theoretical calculations, may possibly be
explained by experimental inaccuracies, and this point may yet have to be
revised. I. S. Shapiro is thanked for discussions, and V. S. Yevseyev
and A. Ye. Ignatenko for having submitted their own findings

(L. B. Yegorov, G. V. Zhuravlev, A. Ye. Ignatenko, A. V. Kuptsov,
Li Hshang-ming, M. G. Petrashku. Preprint 0IYaI, 1961; V. S. Yevseyev,

~?
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o : 5/056/61/041/006/048/054 - |-
Coupling constants in p-capture B109/B102

V. I. Xomarov, V. 2. Kush, V. S. Roganov, V. A. Chernogorova,
M. M. Shimchak. IOYaI, preprint, 1961). There are 3 figures, 2 tables,
and 31 references: 6 Soviet and 25 non-Soviet. The four most recent
references to English-language publications read as follows:

H. Uberall. Phys. Rev., 121, 1219, 1961; M. K. Akimova, L. D. Blokhintaev,
E. I. Dolinskiy. Nucl. Phys., 23, 369, 1961; E. J. Maier, B. L. Bloch,
R. M. Bdelstein, R. T. Siegel. Phys. Rev. lLett., 6, 417, 19613

A. Astbury, J. H. Bartley, J. M. Blair, M. A. R. Kemp, H. Mirhead,

T. Vioodhead. Preprint, Liverpool University, 1961.

ASSOCIATION: Institut yadernoy fiziki Moskovskogo gosudarstvennogo
universiteta (Institute of Nuclear Physics of the Hoscow
State University) :

SUBMITTED:  July 23, 1961

Legend to Table 1: (1) coupling constant in p-capture; (2) diagrams
considered; (5) expressed in terms of coupling constants in the
B-decay of nucleons.
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- o co 5/056/62/042/006/035/047
1‘(,.(500; o : B104/B108

AUTHORS : Blokhintsev, L. D., Dolinskiy, E. I., Popov, V. S.

TITLE: Ahalytical properties of nonrelativistic:. graphs

PERIODICAL: Zhurnal eksperimental'noy i teoreticheskoy fiziki, v. 42,
o no. 6, 1962, 1636 - 1646 ‘
TEXT: Some problems of the nonrelativistic graph technique are studlea.-’i"
* A nonrelativistic graph with n internal lines and with l independent
: closed ontours can be represented in the form

',,==l d*ked ’2m8—"6) "
ra=iinfllen (L 0-snsi— o)

- With the aid of a Feymnan paramefrle representatlon, Fnl is derived ’a.ls' a: A

function of the k1nematlc 1nvar1ants X and J\:

_(uf/-) I'(n-—5l/2)£:gSH dalb(z at—l) '

{=)

- = R - s . _.-/‘ A — -(n—llll_)‘
'~ Card 1/2 X,H.. (?:‘;MM) (xl _i?) -
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» $/056/62/042/006/035/047 | .
Analytical properties of ... - B104/B108 . %jf‘l

X and A are homogeneous functions of the first order of the Feynman Pl
parameters ay . The characteristic feature of this integral representation .- .

lines are added to the initiaI_graph, which pairwise connect the apexes '

of the graph. Real singulariﬁ‘es of single-contour graphs are investigated; -
and an explicit expression‘iinﬁptained for the amplitude of a triangular |
graph. There are 3 figures 8 2 tebles. i

is the 6-function b(Z'wdadmo),.which_reduces the number of integraticns
’ {8> . ' : .
over a, as compared to the analogous relativistic case. The number of

1 B
nontrivial integrations in (8) over oy remains constant when internal .

P | 3
ASSOCIATION: Institut yaderno} fiziki Moskovskogo gosudarstvennogo
universiteta (Ingtitute of Nuclear Physics of the Moscow -
State University). Institut teoreticheskoy i.eksperi-
mental'noy fiziki Akademii nauk SSSR (Institute of
Theoretical and Experimental Physica of the Aocademy of
'Sciences USSR) = ,

SUBMITTED:  January 23, 1962
Card 2/2 .
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8/056/62/043/005/045/058

B125/B104 S
- AUTHORS: Blokhintsev,.L. D., Dolinskiy, B. I., Popov, V. S.
e e e o e o e e e
TITLE: On the Foynman amplitudes for nonrelativistic processes

PERIODICAL: Zhurnal cksperimental'noy i teoreticheskoy fiziki, v. 43,
no. 5(11), 1962, 1914-1926 ~
TEAT: The nonrelativistic limit FI(S) of the relativistic amplitude le . /

of an arbitrary Feynman graph is ascertained for the case when the kinetic /
energy transferred in the outer vertexes and the energy liberated at each
vertex of the graph is low with respect to the ‘virtual particles. All inner
lines of the Feynman graph are to represent scalar particles. 1 is the

" number of independent closed contours. Results: For <1, Fil can be
written as the sum of the principal term FS) of the expansion of F;l with
‘respect to the small pa.rameter B, and of the relativistic correction F(1).7

nl
For n> 51/2, Ft(lg coincides wit];h the nonrelativistic amplitude having

Card 1/3
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b 5/056/62/043/005/045 /058
On the Feynman amplitudes for.}. B125/B1C4
B [ [

singularities with respect to the nonrelativistic invariants. For n<« ‘31/2,

an depends only on the mass of the virtual partichles, but not on tke

nonrelativistic kinematic invariants. The entire dependence 6!1 the
nonrelativistic invariants and all nonrelativistic ‘singularities are

contained in the small relativistic correction'Fnl). At n = 51/2, the

amplitude an depends logarithmically on the nonrelativistic invariants.

The order of msgnitude of the relativistic corrections to the prineipal
terms in the expansion of the amplitude F:;l with respect to f is given by

Fr=FQ (1 + 8 (24)

B npu 2n—5{=0
B mpn2n—5l=%1
B*InB npx 27 —5l=%2 (25).
U BY npw 20— 5l=3, k4, ..
Cd

8ot ~
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. o | §/056/62/043 /005 /045 /058
On the Feynman amplitudes for... B125/B104 K

The graphs with n<51/2 are not ossential in describing nonrelativistic
" processes. They contribute nothing to the mechanism of the direct nuclear
reactions. The multidirectional $ graphs are always nonrelativistic.
For the triangular £€raphs for the reactions of the type A+x = B4y
(L. D, Blokhintsev ot al. ZhETF, 42, 1636, 1962) ‘the nonrelativistic o
"approximation has an accuracy of ~ 10% in a large range 'of energies of the = /-
incident particles. In convergent f graphs, the relativistic propagators : /
for particles possessing a spin can be replaced by propagators not depending "//
on spin. There are 4 figures and 1 table. d :

~ASSOCIATION: Institut Yadernoy fiziki loskovskogo gosudarstvennogo
universiteta {Institute of Nuclear Physics of Moscowx State
University); Institut teoreticheskoy i eXsperimental'noy
fiziki Akademii nauk SSSR (Institute of Theoretical and .
sxperimental Physics of the Academy of Sciences USSR)

SUBMITTED: June 18, 1962
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PR o : ' s/bs 62/043/b06/054/b67
: B102/B186
'+ AUTHORS: Blokhintgev, L. D., Dolinékiy, E. I., Popov, V.' S. :
TITLE: The complex singularities of the amplitudes of direct

nuclear reactions

PERIODICAL:  Zhurnal eksperimentallnoy i teoreticheskoy fiziki, v. 43, |
' no. 6(12), 1962, 2290-2298 ‘ : ;.;-//
i

TEXT: The complex amplitude singularities on the physical sheet are i
investigated for non-relativistic single-loop grapha with arbitrary masses.i'/f'
A clasmflcatlon of the singularities is given -and rules for separating .
them are discussed. On the example of the triangular graphs of direct
nuclear interactions of the type A+x = Bi+y+z it is shown that complex

" singularities with respect .to the transferred momentum txy may arise near

the physical region. Therefore investigations of the complex singularities

are of importance for the dispersion theory of direct nuclear interactions.
" . From the integral representation of the amplitude

P

"‘ Card 1/5
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The -complex singularities of th‘e_” 34825/62/043/006/054/067

~

For () = Cuy S H -dogd (2 a—1)d (2"} m:mn)) (X — it~ -( 1)
lmf . e

i » 8 tmt -
_ o 6-—»+0 _
o 8 ‘unique analytic ex res‘sion . ‘ . /
" with constant vertlczs is derived for F31 of a tnangle graph g
- . 'Fu ('l,,) = C" (n” —_— Ell) ,'(P (Z), » ‘ (“) .
Cy=1i s
n :f[m_(ml+m‘)(ml+m')]" q,m__y_:lnl-*-l/z

i (12)

e — L :
eu—- o0 M= my (my — my) [m. (m'lu

-

2=

- Ts ‘
L+ my) m,(m,i;.m,) J v (13)

'!;, = Tha + Nia — 2 (Myyn,) e PR s < 0 'lu< 0
E:a =)y ="+ + 2 (~uyyy)' NPH NyN)iy < O

(14)
) h(?ard 2/5 ntl T f*‘}'ln + 2 () TPH 13> 0, >0 '
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S s/oss/62/043/oos/os4/os7‘,
The complex singularities of the... B102/B18

* — £ = gl s + (@3 112D npn Mg < 0, Wgs < 0,

gy = my (my + my) [ my (m, + m,). ' (15)
- ' @z 1M "+ (@5 [nu > npu <0, My <0 o
< ; . ot (in'lnl)"-—‘(@-"lu)l' ﬂP“ M <0, s >0 ) o
(Mes — §00)" =
. o) —‘(ﬂn'lu)"-i-(w I npr >0, Ny <0 (15)
o~

—u(w-m.)/=+(m,, )] np >0, >0

are external kinematic invananta (cf. Blokhintsev et al. Nucl. ths.

The 1, 5
‘in 'print), "= + 1 indicates the direction of the i-th inner line of the -
.{.’. : graph. _The analytical properties and the asymptot;c behavior of ]E‘5 are
[ investigated. : S » -;uCnlnnl"'. npH NS | sl [ sl ' i |
R . ’ - Fy ('ld)z b () Con [ 1™ np —n0 3> [ Ml l"h’l- an -
! o ' . k(o] ‘)Cnlqu["" npn—-nu>|ﬂu|. Innl A »
©7 Card 3/5
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o S s/05f/62/043/006/054/067: ey
:'+ The complex singularities of the... B102/B186 : BERSRE

ds obtained wharev h(w) for (Kw(mia given by \_

Yo T .

}'_(1-—?(») l"giyt} mpr 0<0 <Y 7 !

hw) = 1 T onmpre=1i (18) \/ ‘
[ TS s

- Thére are 6 figures. ' k .

ASSOCIATION: Institut yadernoy fiziki Moskovskego gosudarstvennogo
SR o universiteta (Institute of Nuelear Physies of Moscow State
. University); Institut teoreticheskoy i eksperimental ‘noy
e : fiziki (Institute of Theoretical and Experimental Physics) - -

SUBMITTED:  July 24, 1962
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L - : ' 5/056/62/043/006/054/067 - -
. The complex singularities of the... B{OgA1BéO43/OO6/054/O§7
& [
Iz
- == {a
%

1 F— . B : [T
PNy = cf’ = Mia + Mgy — 20 (~— n,4M49) " npH Ny <0, nyy >0,
My = Lo = Ny 4 M — 20 (— 'ha'lu)'/' npi My <0, Mgy > 0.

- Fig. 2. Curves of the real and complex singularities of the amplitude F31.
S a) for 1,,<0; b) for:'rhz("h}( 0; solid lines: real eingulariti'és
" of Fy, on the physical sheet; dashed lines: real singularities, not on the
Physical sheet; dotted lines: complex singularities on the physical sheet.
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Anslytic properties of nonrelativistic diagrems, Zhur,
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ORG: Institute of Nuclear Physics of Moscow State University (Inst:ltu‘tf:"
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e TITLE: Existence effects in quésl-elas'tlc scattering :

- SOURCE: Yademaya fizika, v. 5, no. 1, 1967, 115-122

~ TOPIC TAGS: elastle scattéri_ng, graph therory,"riuéle‘ar reaction

' SUB CODE: 20

; - ABSTRACT: Effects dus to the existence of intermediate particles in quasi-~ = i
+ * elastic scattering reactions are studied using the graph theory of direct ~°~ .~ .
- ..puclear reactions. It is demonstrated in the example of the (N, N'd) reaction, - : -
-~ ‘that the neglect of such effects leads to large errors. It is noted that @ -
+ the effocts considered are not taken into account in the ususl caleuletions .
. of direct roaction amplitudes, using the wave funotion formalism, Orig. art. has: =
714 figures and 22 fomulas., . [Based,on authors' Eng. Abst] JIPRS: 40,393/ ‘
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BLOKHINTSEVA, T.D.; VASILENXO, A,T.; GREBINNIK, V.G.; ZHUKOV, V.A.;
~———TIBWAN, G.; NEMENOV, L.L.; SELIVANOV, G.I.; YUAN' ZHON-FAN
[Yuan Jungefang]

[Eight-liter hydrogen-deuterium dubble chember in a magnetic
field] Vos'militrovaia vodorodno-deiterievaia puzyr'kovaia
kamera v magnitnom ple, Dubna, Ob"edinennyi in-t iadernykh
iSSlo, 19610 20 p. o (Mm 15:1
(Bubble chember) (Magnetic fields) :

v
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YUNG-FANG, Yuan, ZHUKOV, V. A. :

T—Lbson Interaction with Hydrogen at 30 Mev"

report presented at the Intl Conference on High Energy Physies, Geneva,
L1l July 1962 -

Joint;Inst. for Nuclear Research
Lab. of Nuclear Problems :
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BLOKRINTSEVA, T.D.; GREBINNIK, V.G.; ZHUKOV, V.Aoj LIBMAN, G.;
< NEMEROV, Lej SELIVANOV, G.I.; YUAN' ZHUN-FaN
[Yusp Jung-fang]; SARANTSEVA, V.R., tekhn. red.

{Interaction betueoﬁJT‘f émésons' and hydrogen at an energy
of 340 Mev]Vzaimodeistvie -JT —-mezonov s vodorodom pri ensr-

gii 340 Mev. Dulma, Ob'edinemnyi in~t iadernykh issl., 1962,
27 p.

(Nucleer reactions) (Mesons) (Hydrogen)

(MIRA 15:10)
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: . - " hk36
M B R 5/120/62/000/005/009/036
i alibl -  E039/Eh420 ,
. AUTHORS: Blokhintseva, T.D., Vasilenko, A.T., Grebinnik, V.G., j
) g Zhukov, V.,A., Libman, G., Nemenov, L.L.,
! Selivanov, G.I., Yuan Jung-Fang e
TITLE: An eight litre hydrogen-deuterium bubble chamber in-a—__

magnetic field

.PERIODICAL: Pribory i tekhnika eksperimenta, no.5, 1962, 51-59

Eoru e

. o

Essentially it consists of two coaxial cylinders, the inner space
being the working volume and the outer space . for temperature
~ . control, The inner cylinder is of copper to improve heat
. . transfer and the outer cylinder, together with most of the casing,
is constructed from 1X18H9T (1Kh18N9T) stainless steel.
Observation ports at the ends of the inner cylinder consist of *
‘discs of JIK-5 (LX-5) glass 40 mm thick and with an aperture of
280 mm., Detailed drawings are given of the expansion apparatus
and the associated two stage double acting electromagnetic valve,
 The normal gas pressure for operating the expansion apparatus is
. } 7 atm and the degree of expansion can be altered by changing the
Card 1/2 . i i : . o

TEXT: A detailed description of the apparatus is given. : Qf;

APPROVED FOR RELEASE: 06/09/2000 CIA-RDP86-00513R000205610004-3"



"APPROVED FOR RELEASE: 06/09/2000 CIA-RDP86-00513R000205610004-3

| . . 5/120/62/000,/005/009/036
. An eight litre hydrogen- ... _ E039/E420°

. quantity of liquid in the hydraulic system. A detailed
schematic layout of the gas system is shown and constructional
details of the stereo-camera are given, The liquid nitrogen
supply system for the radiation shicld and a 24 litre Dewar flask
for liquid hydrogen are also described. The magnetic field in
the working volume is 12 kilo oersteds and is supplied by a
standard MC-4 (MS-4) electromagnet. Preliminary cooling with ] ‘
liquid nitrogen must be gradual and consumes about 100 litres.

Cracks were observed on the walls of the chamber when the cooling
time was less than 8 hours., ' The time to fill the working volume
with liquid hydrogen is about 3 hours and requires about 20 litres,
During operation 2,5 to 3 litres/hour of liquid hydrogen are
consumed. A photograph of a typical track showing the elastic

‘ collision of a fY meson with hydrogen is shown. The chamber has

i been used satisfactorily for 6 months during which time

30000 stereo photographs were obtained., - The expansion apparatus
has performed about 70000 cycles without changing the bellows. Tl
The dead time of the chamber does not exceed 2 sec., There are 13 figures,

ASSOCIATION: Ob'yedinennyy institut yadernykh issledovaniy (Joint
SUBMITTED: December 9, 1961 Institute for Nuclear Research)
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s/056 62/042/005/046/049
B108/B102
Sy D00
AUTHORS: glﬂkhiniw_';_p_-_l Grebimik, V. G-, Zhukov, v. Ao’

Libman, G., Nemenov, L. L., Selivanov, G. I., Yian Jung-fang

TITLE: Measurement of the total cross section of the (n"p) reac-"’
' tion with 340-Mev x -mesons

PERIODICAL: Zhurnal eksperimental'noy i teoreticheskoy fiziki, v. 42,‘>

no. 5, 1962’ 912“913

: TEXT: The reactions

. Q)

ot poannt4on,
et poa a0+ p, - (2),
u‘+P—>ﬂ'+'r+P- ; (3)

have been studied at energies of the primary % mesons of 340 + 15 Mev
with the aid of a 25-cm liquid-hydrogen chamber in a magnetic Tield of
12,000 oe. The respective total c oss sections were determined as

a - +O - +0.0
oy = 1.24 & 0.14 mb, 0, = 0.13*0:00 wb, o, = 0.09*0:03 wb. 1n the

card 1/4
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, S/053/62/o42/005/046/049
Measurement of the total cross ... B108/B102 ;
determination of the cross section of reaction (3) only cases where the : :
energy of the emitted gamma quantum was higher than 100 Mev were considered an
In order to obtain a representation of the contribution of the different '
isotopic states in the cross sections of the reactions (1) and (2), the
latter are written down in the form

o=g[5| 4] =2V IR 1200 45 0AlE =]
. . —2Re»(A;".A;/‘)+IA'{'|’]. L
on= 5| X[+ 5[ 141 + 2Re(Al"AL) -+ 21 AP,

vhere A; denotes the invariant isotopic amplitudes (superscript refers to

total isotopic spin of entire system, subseript denotes total isotopic !
spin of the system of two pions). The cross seotions of the reactions (1)
and (2) permit with some assumptions to infer the following about the :
magnitudes and phases of the isotopic emplitudes: (a) if the amplitudes : :

Card 2/4
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' §/056/62/042/003/046 /049
Measursa®ht of the total 0ro08S «.. B1OB/B102

Al/z and A3/2 are zero, then the Ag/z will be considerably smaller than

r)
J

Al/z: 3_1|AZ/212<| Al/2|2<;5,7\A2/2|2; (b) if it is considered that a9 R
and 0, are determined mainly by A}/z and A?/a, then the phase shift of | =
these amplitudes is about’ 180°C, and their moduli are connected by the

relation IA?/2|Q=2'A:/2I. For incident pion energies of 340 Mev the o ' “?

meximum total energy (c.m.s.) of two pions is 400 Mev. If the case (a)
applies, one may state that the pions in the energy range 260-400 Mev willl’
interact mainly in states with total isotopic spin T = O and not with '§ :
T = 2. Professor B. M. Pontekorvo and P. F. Yermolov are thanked for v 2o
advice and discussions. There are § references: 2 Soviet and 3 non-
Soviet. The references.-to English—Ilanguage publications read as
follows: J. Deahl et al. Proec. of the 1960 Ann. Int. Conf. on High
Energy Phys. at Rochester, 1960, p. 185; H. J. Schnitzer. Preprint, 1961; :
.B. C. Barish et al. Bull. Amer. Phys. Soc., 1I, 6, 523, 1961. CEE

ASSOCIATION: Ob"yedinennyy institut yadernykh issledovaniy (Joint Insti-:,
; tute of Nuclear Research)
" Card 3/4 | - :
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3/056 /6564406102206
BI04/B1A4:

Orebinnik, V. 0., Zhukov; Vo Ay .

5:'1"Ligbﬂ_!§n';l'f- G.; Nemenov, 1i L., Séliyanov, §. Isy Yuan Jung-f N

 Interaotion of x” mesons with hydrogen at 340 Nev-

AL: * Zhurnal: eksperimentalinoy i Seoreticheakoy. fislki) vo 44,
CLmow Ay 1963, 116=126 . Tl e T

" TEXT: The Teactlons x= + p—3 x= ¥ x¥ikm, x \F p=¥.x= 4 %0 + p, and .17

R4 P X7 4 .y + p were studied with & 25 om.1iquid hydrogen bubble :: N

.. chamber in:a 12,000-0e magnetio field.. The ‘%" ‘megon: beam was generated .y .

. in the!synchrooyolotron of the Laboratoriya  yadexrnykh problem 0IYal
'_(Labora‘to:rrbf(_.,Nﬁd‘l'ear_Problém‘s'QIY@I),- the meson energy was 340%15 Mev.

1400 two-pronged ‘stars were found ‘in. 16,900 stereosoopic photographs, - .- ..
' Those listed in Table 2 -complied with the following conditions: (1) the ' : .
" angle o between the track of the inoident particle ‘and the central plane " .

" 'of the chamber must not exceed 143 (2) the n~ meson track must not be [ . <

».shorter than 10 mm; ' (3) .the distance between the point of interaction ..l ;.0
and the boundary of the 'visible range of the working volume ¢f the chamber .
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g

aInteraotion of -7~ meaonsg with.-

s 056/63/0 001 022 067
. -..;;23404% 3/ 44/ /o / 1.

: ust no’c b smg,lle .than 20 m; (4) the asimuthal anglo of a negative ;
particle 'must not exceed T0%;. (5). the noncomplanarity of elastic - )
“interactions must not. exceed 3°.j The angular distributions and the energy ¢
distributions of: the seoondary partioles auggea‘c an" effect due to

‘regonance: of :the" spin with the. -isospin- 3/2.--a ateep: 1noreaae of ‘the.
n interaction .oross ‘seotion with .a total isospin T «.0 was found by
;;analyzirig the energy distribution in the (n u g o.u.n.'e., There are 10
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Table 2. Interaction ‘oross sections. . s ST
- Legend ;. (1) Rumber of eventa; (2) °total’ millibnrn, Oxporimental,
(5) "totav theoretioal. ‘ R
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