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GELYEGTIGH, Ya. B,
?{/‘mrlﬂar Ph;fmer - ‘im trim; Char;zez 21 Mg, 53

u"heubrlna Chfxrg«* of Flf‘nf‘h?‘ “ry Particlﬁ“ " er B
‘Zeltdovich, Corr-Men, Acad Sci USSRy ~Inst of Chem:
: Phys, Acad Sci USSR '

DAN 8ISR, Vol 91, o 6, op 1717- 1100

‘Strongly believes: 1) Double beta-decay with the
expulsion of 2 electrons but without emission of 2
- neutrinos does not occur. 2) The spectrum of
‘positrons produced in decay of p+ mesons does not
'contradict the assumpfion that the 2 neutral

) 275'286

particles produced in th 5 dﬂcay are Ldentical and
obey the Pauli principle.. 3) Decay of p+ into e+
and quanta without the expilsion of 2 neutral par-
ticles with spin 1/2 does not oceur. Discusses the
problem of whether still other charges exist that
_are conserved as electrical, nuc ear,'and‘neutrino-
1ike forms. .Acknowledges advice of H. N. Bogolyubov,
V. B. Berustektakiy, I.Ye. T&"ﬂ, and L P Feokti-
,stov, Presentnd 2 Jul 7? ; o
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USSR/ Nuclear Physics - Beta decompoaition

Card 1/1 Publ 43 - 8/97

. Authors $
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Fifteen references’

Acadermny of Sciences USSR,
March 11, 1954
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Utilization of permissible beta -conversions for the determination of the
reaction which causes beta -decomposition

243 .246, Mar-Apr 1954

It is noted that the beta -converalon of any nucleus dependa upon the reaction

neutrino (photon) during the decompasition of N3 and O35

41 -0 the Fermi reaction and only 25% are due to
T tly T '
vase
and after the beta -conversions are distinguished by
the fact that the proton in the first is substituted by a neutron in
1 USSR; 2 Dutch: 1

In order to explain the nature of the

Fermi reaction in heta -decomposition (selection between the scalar S and
tme author measured the correlation between an electron and a B
nuclei, where 75% Ea

eliable evaluativn At rix Alements wae

of beta -conversions of

specular nuclel,

the second,

Swiss and 11 USA {1950 -1953). Table.
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UssR/ Physics - Neutrlnos

;?ard,l/l Pub, 113 - 1/8

""'~»~~* PrOperties ‘of a néutrino-aid -the double P—decomposition

»APéfiodical ' Usp. fiz. nauk 54/3, 361-404, Nov 1954

Abstract t Exrerimental and theoretical studies of neutrino propsrties ( indivisibility,
evenness, svin and mass) are described. The reactions (n2p ¢ e= LVand
p—n $ e‘i' + V) leading to the formation of neutrinos are analyzed in the light
of the quantum theory with ap-lication of Pauli's matrix transformations for
the Dirac equation describing the wave function Yt The probability of a doe

~decomrosition (simnltaneous formation of /;7’& /) 1s theoretically establish

ed and experiments verformed by various investigators with the help of 3naly-
zers and the method of scintillations are described and analyzed. Thirty-nine
references 3-USOR (1935-1954)., Tables; graphs; diagrams.

_ Institution
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98B Auclear Physice
Card t 11

Authors : Zeltdovich, Ya. B, Mzsb. Corres. of Acad. of Sc. USSR

On_ths theory of 7f-mosons

~Feriodical Dokl. AN SSSR, 97, Ed. 2, 225 - 228, Jely 1954
Abstract A theory of Ji-mesons, which are considered as nuclear particles, is dis- -
cussed. The article is primarily devoted to the analysis and eriticism
of the Y-msson theory as doveloved by Fermi and Young. Four references.

Institution ! ...

Submitted  : April 26, 1954
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Abstract

”"*"-'*i/"’z'él‘aifffdﬁﬂ'e;;-?B-'.’—',-'-:r;ax;-;k-;faoms“:;Tof—‘»thqsfkcgd.—.o&,&m,;ot’- the USSR ..

t About decomposition of charged JU -mesons.

‘pariodteal 1 Dokl AN SSSR, 97,Bd. 3, 421 424, July; 1954

¢ Analyzes JT -meson decomposition of a speclal type, 1. e.,"“' EWO {-e{' -}V,
which, under normal conditions, occurs very geldom (1 in 2.10° cases),
but can be observed in a retarding block during work with an artificisl
powerful beam of mzscns, when & very characteristic picture of the above
nentioned typa of decomposition can be seen, i, a. 51° decompoges into
2§ —quanta with a-proximately 65 Mev of energy per quantum; . is stopp-
od and extinguished giving, also 2y —quanta with an energy of .5 Mev i
per quantum. nives a mathematical analysis for the probability of the iz
typa of decompositions discussed in the light ol quantum zechanics. Four- ES

teen refereaces. Diagrams.

Institutien 1 ...
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ARG R 2

! Borisovich; EOMPANRYETS Aleksandr Solomonovich;
ZI‘L' DOVICH Yakov orB or; AKHLAMOY, S’H., tekhnicheskiy redektor.

' ' i, Mogkva, Goa.izd-vo
[Theory of detonation] Teoriia detonatsii. R
tekhniko-taorat.lit-ry, 1955. 268 p. (umu. 8:9)
(Rzplouionn)
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USSR/Nuclear-Physics—--Meson Fleld——— /= Zevic s, fA 2o FD=3348
Card li‘_/l Pub’’ 146-20/28
7 Aqthor : Gershteyn S. S. and Zeldovich Ya. B.

_ bTitle . Meson corrections in the theory of beta-decay (Letter to the editor)
. periodical : Zhur. Eksp. i Teor. Fiz., 29, No 5, 698-699, 1955

Abstract . A criticism of the article by R. J. Finkelstein and S. A. Moszkowski,
(Phys. Rev., 95, 1695, 1954) with particular emphasis ou that the
computation does not take under consideration the normalization of
the wave function of the nucleon nor the beta-transition of a meson.
Meson corrections are introduced by using the invarient theory of
perturbation with a psevdoscelar bond of the m-meson with the nucleon.
Eight references, including 6 foreign. '

" Institution : -~

Submitted : June 8, 1955
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ZELDoOvIeH, Y

USSR/Miscellanecus - Book review
i Zeldovich, Ya. B,

About the S, larin report entitled, "Anomalous Beta-Ray Diffusien end the
Conglomeration Hypothesis of Elementary Particlas”

ae

 Pericdical : Usp, fize mauk 55/1, 147-148, Jan 1955

Abgtract : Critical review is presented of the S, larin report entitled, "Anomalous
Beta-fay Diffusion and the Conglomsration Hypothesis of Elsmentary Parti-
cles", The statement by Larip that charged particles with a mass exceeding
the mass of an electron exist in beta-radiation i3 corrected and it is
pointed out that such particles should originate during the absorption of
rigid gamma quanta by materiils having higher atomic number, analogous to
the formation of »lectron-positron pairs. Two UGSH references (1954).

Insbtitubtion ¢ eecsores
Submitted .. samsessv
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 GANDEL'MAN, G.M.; ZEL'DOVICH, Ya.B.

Determination of the 1imit of applicability of quantunnt Se:;r&(gap
mice by measuring the magnetic moment of electrons. 0 (. 513)
105 no.3:ll5-Ll7 N 155, MLRA

1. Chlen-korrespondént AN SSSR (for Zel'dovich); 2. Institut
khimicheskoy fiziki Akademii nauk SSSR. |
(Blectrons) (Quantum theory
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USSR/Acoustdcs - Sound Vibrations and Waves, J-2

Abét'Joumal: Referat Zhur - Fizika, Yo 12, 1955, 355”7

. Authors - Zel'devich, Ya. B.

bt —————— T

Institution: Nome

Titles lzlotion of Gas Under the Influence of Short-Duration Pressure
: .. (Bhagk).. '

Original _
Periodicals Akust. zh., 1956, 2, No 1, 208-308

Abstract: Analysis of ‘the propagation of a plane shock wave and the motion
beyond the wave front, occurring in a gas under the influence of &

- gtrong short-duration external pressure. A determination is made -
of the law of attepuation of the wave and of the distribution of
pressure, depsity, and velocity that should prevaill after the
pressure 1is removed, or in the 1imit, that should be arrived at
asymptotically after a time that is large compared with the dura-
tion of the external pressure. The solution obtained is self-
modelling and is characterized by{8j power«function dependence of

C
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AR S

USSR/Acoustics - Sound Vibraticons and Waves, -2
Abst Journals Referat Zhur ~ Fizika, Fo 12, 1856, 35547

Abstract: +the amplitude of the wave on the time and on the path passed by
the wavej however, unlike the analogous problem of explosion,
the exponent is obtained not from dimensionality consideratioms,
but by integrating the ordinary differential equations. An
enalyeis is mede of the unique gituation pertaining to the equa-
tions of conservation of momentum and energy in the asymptotic
solution, and also of the problem of the copditions under which
such motion can be practically realized.
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SUBJECT . - sesp / PEISIOS card 1/ 2 pA - 1461
. AUTHOR 7EL' DOVIC,J4.B:

The Magnetic Field in 2 C_on@uctive furbulent 1iquid in the Case of

e an G _:‘Twodim‘efxis_ional Motiom. © © o .

<. PERTODICAL - urn. okepsd t'odr.fis,’ﬂ_, fagc.ty 154_155 (1956) v
o Tasued: 9/ 1956 ‘1reviqwodx‘;11 71956

Here the_epecie.l case of & twodimenionalzmotiBn.is_ inveétigahed, in-w\ﬂ.gh
vzso as wall as~vxland.v depend only on X and v The liquid is agoumed %o be
incompreésible:(div 3=0), In this case the problem can be solved rigorously-

In accordance with thévexample set%bva.K;BATGHELOR, Prog.Roy.Soc.201 A, 405

(1950) the equations are get. up in qunsisté.tiona:ry approximation an
neglect of the shifting current and the density of the free charges. Here
¢ =11in the EEAVstDE system (v«'ithout AR)y @ - gcalar potential, - vector po-
tential, div.A = 0,‘3’ - current,'div.' = 0, T - _gpecific resis

) g j A2 -2 - -
1iquid. The equations are: ) = Eo[vﬁ_]; H = curlj) Ef—-(aA/at)—ch: j = curl B =Da.
From this system there followse '(aA/at)+[3 curl X)= r 04+ Vg To 4his equation
the _operation curl is applied after which follows the case of the two_dimensional
motion of the incompresaible ‘1iquid. On this occasion the fo0llowing equation

v “which ~corresponds vexact'l‘y to the heatAconduotion\ equation in a moved liquid:
' anz/a-t+vx(anz/ax)+vy(an [3y) = dﬁi/dt . AB 18 gerived.

-1 exteridr'fields‘ are’

. TITLE

1acking ﬁ'.bet:omea‘smaller.».lf Ez' is a meximum in any par-

ricle (7, oF domain?) the maximum g f£lattened.
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: The Perturbetion TheoTY for %the Onedimeneional problen of

Yy G-
e Fiatki, 1996 ol 31, ¥r 65
D !
Received: A /195'{ _ peviowed: 3 [ 1951

required agulsr golution is pupronen=
0 0 a regule’ and 8 nOB-
rogulor one) of the unperturhed roblem with variable coefficients’
r) = © r)npoE(r) v 9y 1')qob(r , Such & representation ig univo-

& :
cal, end for the coefﬁcianta gimplé nquum_uoua are obtained thenks

w‘ca&"oa‘mb‘p% with ¢
e (z) and ob(r) depend only °% the one 1ndependent yarisble Te The

a

method suggeated here gurnishes the knowd eXpT ns foT the

mddification of ener8y in the giscretbe epectrum in

mation and for thevmcdification of the phase © scattering in

the continuous gpectTun. The method furnishee mosd 11ustrative
expressions or %the modiiioation of the weve function jteelf Te
aulting from Vhe perturbation. in the ajsorete gpectruld an inter-
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The Perturbation Ty,e0ry for the OnedimanSional.Problem of
Quantum Mechanics and the Method developed by LAGRASG

In the perturbation theory a. solution of the typé Qa 1 to be
found for the potentisl ¥(r) on the condition thet
v(r) = Vo(r) + v(x) spplies (where v(zx). is small) and that the

equation foF Vo(r) is solved. ‘
t the caseé of the soniinuous spectrul is inveatigated.

esponding expressions for 6a and Oy can be found ele-

here written downe Also the integral X~
pressions for o, and Oy are given. In conclusion the discrete

spectrum i discussed in short.

ASSOCIATION: Institute for Chemical Pnysics of the Academy of Science in the
‘ TSSR.

PRESENTED BY:

VSUBMITTED: .

AVAILABLE: Library of Congress
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| gUBJECT ussR / PRYSIOS 0 emn V2 pA - 1491 T
- \UTHOR PELY DOVIC, Jh-B o |

© TITLE The Development of the Theory of Anti-Particles, the Charges of

; Elementaly particles, and the properties of Heavy Heutral Yagona.
“ERIODICAD Usp.fis.nauk, 59, £88Ce 7 377-398 (1956)
yesued: 9 / 1956 reviewed: 11 / 1956

particles and anti-particles: At first DIRAC'S theory and the hole-theoTy are
Giscussed. With the discoveTy of the positron the total gymme tTY petween Par-
ticles and anti—particles became apparent. HoweveT, the world by which we are
surrounded, i1g not explicitly charge—symmetrical (immense numbers of electronss
but positrons exist only on certain special conditions). HoweveT, this apparent
charge gymmetTy ig due only to the asymnetTy of jnitiel conditions, for in the
yacuun electrons and positrons are equally gtable. Next, the theory developed
by pAULI and WEISSKOPF and its applicability to positive and negative pions is

fusing and obsolete. The formulae of the present theoTry (second quantization
- are explained without resorting to mathematical reasoning. Next, the diescoveTry
of the antiproton vy the SEGRE grouP with the 6 Bev-accelerator and the impoTr-
tance of the n®-decay for the gheory of the antiproton are deall with. According
4o the author's opinion the experimental aiscovery of the neutron ig novw about
to follov. ‘ _
ag well a8 the theo equivalence

rem of the eg

The nucleal and the neutrino charge
of mass and energy: To each elementary particle a nucleaTl chargevs ascrived
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The conservation of the nuclearl charge is in direct conneciion with
jvalent of mB8s and energy. The main difference belween
neutron and tron is charscterized ny the sign of
$ by the sien of the electric ch geveral strict

rules i are pointed out. The theories develope
1aJORARA fo pference between neutrino and antineut
Though the existence of & neutrino charge is probable, further experimental
proves are necessary- ' : -
The strange particles: Here only the known facts concerning the neutral hyperon

A° ana the neutral meson e° are discussed. The excited state of the nucleons
is menticned and so is the inner connectlion pyetween the glow decay of A - and e -

particles. The innel difference between ni and no, Q and © is demonstrated on

the basis of the polarization of the vacuunm cauged by these partioles. In oon-

‘clusion the particular features of ©-mesons, above ail the mass difference of

8, = (e + @) /1[§‘and e, = (0 - 5)/}r§ are discussed.
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"An Experimentel Investigation of Spberical Detonation of Geses.”
Sov. Fuys. - Tech Puys. o. 8, 1957, PP« 1689-1713 12 refs.

‘Ihenretiéal and experimﬁn
and applications.

tol reaults viﬁh’ discussion of

Trenslation.
testing equipment
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AUTHOR: Barenblatt, G.I. and zeltdovich, Yh.B.(Moscow) 40—21-6-17/18

PITLE: on the Stebility of Flame Propagation (ov ustoychivosti
_rasproetraneniya plameni

PERIODICAL: prikladnays Matematika i Hekhenika, 1957, Vol 21, ¥r 6,
, pp 856-859 (USSR)

ABSTRACTS ‘The determination of the ntability of flame propagation leads
mathematically to the jnvestigation of the gtability of sta~
juticns of the gen 1 kinetic reaction equation of
diffusion and heat conductione.
carried out by different authorse.
sional flame propegation Rosen [Ref 11] ©
that instabilities of flame propagation are P
gave approximution criteria for the stability. The authors
show that Rosen's deductions are based on jncorrect suppo-
gitions, and that the problem of the stability of flame pro-
pagation was jncorrectly gsolveds In the present paper the
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of Barity.

) interaction f2, i,e. the anapole moment is of the order 10-26‘1.
Anapole interaction is & direct example contradicting the
claim that combined inversion and gradient invariance lead to
the conservation of spatial jnvariance in electrodynamics.
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" ABSTRACT An experimental confirmation of the possibility existing in principle
(L.W.Alvarez et al.Phys.Rev.Vol.1o3,pp 1127,1957) of a catalysis of
e nuclear reaction petween two simply charged ions (p,d,t) by a ne-
gative meson is now available. This meson brings about an approxiua-
tion of the nuclei which are in reciprocal reaction. The meson is not
uged up by the nuclear reaction. 1f a myon falls jnto a liquid p+d
nixture, the probability of reaction is not more than sonme hundreds
per meson. This low degree of probability is due to the ratio between
the average time needed for the production of a meson molecule (pdps
ddg ) end the life of the molecule. We ask ourselves, however, whe-
ther in nature there do not exist long-lived mesnns, and wheter such
long~lived mesons cannot cause & practically undamped nuclear react~
jon among the hydrogen jsotopes? A definite negative answer can be
gliven to the first-mentioned question. In all conceivable reactions
there i8 a probability that the meson forms on the helium nucleus
on the occasion of nuclear regctions. Because of the positive charge
of the system He g other nuclei (among them also nydrogen) are not
able to attain gufficient approximation to this system, and the me-
Card 1/2 son is eliminated with respect to the catalysis of miclear reaction.
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Huclear Reactions. <
The probability of fusion was caloulated according to a method by
Nigdal. Also formulae for the final state of the meson affer nuclear
reaction were derived, and some numerical data were given. A non-
decaying meson night furnish an average of 8 neutrons on the occa-
gion of the reaction a+d and 1oo neutrons on the occasion of the re-
ection d+t. The reactions d+d= HeJd4n and ty+t=He4 +2n, by the way,Te-
duce the neutron yeld. The adhesion of the meson to the helium can
easily be observed by means of a hydrogenium bubble chamber. On the
pccasion of collisions with electrons the myon is not stripped from

‘the helium.
(Ho‘illustrationa)
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Shock Waves with a lLarge Armplitude in Gases

waves are further produced by moving bodies in gases wiih supsr-
sonie veloeity. The second chapter deals with the shock adiaba-
tic curves. Under conditions of dissosiation and ionizetion here
the diroct shock wave (in which the gas moves vertically to the
surface of the frent) is investigated in the syotem of coordinata
connected with the explosion. The next chapters deal with vis-
ecous condensetion discontinuities, the widening of the front of
a ahock wave by the delay excitation of a part of the heat ca-
pacity, the gtructure of the front of a shuck wove in conpidere-
tion of radiation, the brightness of the front of the shock
wuzves vith large amplitudes..The.last chapter deals with heat
conduction due to glecirons as w21l as with the juzp of electron
temperature and ion tenperature in shock wawves with large azpli-
tude. There are 14 figures, 1 tnble and T4 refeorences, 26 of
which are Slavic.
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TITLES  pnti-Particles (Antichastitsy)

PERIODICAL: Fizika ¥ Shkole, 1958, Nr 25 PP 9-19 (USSR

ABSTRACT: The authoT explains in popular language the theory of electrons
' as geveloped by P.A.M. Dirac in 1928, and the Anti—Particle The-
ory derive f which was proved by the ensuing discovery
of the anti-per ed "positron". There are‘ZIfigures apd
12 references, 6 of which are Soviet and 6 English.
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Though physics and engineer d considerably
C i gics does

during the 1ast 50 ye&rs) ]
1 changef.
Tth cla al with many nev

subjects of'technical physics in the future, as the utili-~
zation of atomic energys thermonuclear hydrogen purning, radio-

technique, automation, je

etc. Therefore; the school

progranm in physics should be 8O that the gtudents
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TITLE: At the plenary leeiings of Department’s (Ra obshchikh eo'oraniyakb .
C otdeleniy) o i

PERIODICAL: Vestnik pkademil nauk.sssn,'1958, Nr 8, PPe 57-68 (USSR)

ABSTRACT: These pleneTy peetings were held on June 16-11 with the purpose
of nomina.ting candidatese for the AS USSR. Scientific 1ectures
were 8180 held. : .

Department of Phyeical and llathematical geiences® The CoTr-

responding Member; A3s USSR.W&! spoke about the
catalysis of nucleaT reactio'n v me sons and the resulting
phenomene.. This ‘nypo'chesis of & pos'aibility of such 2 oata.lysis
was first mentioned in 19%4 by A- Do §akharcy and Ya. Be

Depa.rtment of Cnemical gclences!: V. A Kargin; YembeT: Apcademy
of Sclencesy USSR, spoke about the tasks and aims of the WoTK

£ Sci_enti”sts (uchenyy sovet) on polymeric com~
gactions? for the syn’chesis

for
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-On‘AiTTCooling by Radiation (ob okhlazhdenii vozdukha
izlucheniyem : ,

Zhurnel eksperimantal'noy i teoreticheskoy f£iziki, 1958,

Vol 34, NT 6, pp V44T - 1454 (USSR)

The first-part of this investigation dincusoed the coolind

of & great volume of neated air in 2 qualitauive mannels

it dealt with weak cooling wo.vens This paper; howeveTy deals
with the theoTy of o stroné c001ing wave in which the

higheT gemperature may be infinitely nigh. This paper hos

to jetermine the radiation flux which moves from the

inity end 4o obtain}

wave. One of the'following two methods nos to be used:
either to vintroduce a constant term jnto the eneTrgy equation
or %o determine from the very peginning the "transparency
temperature" T according to a formula given in the first
pert of this investiga.tion. n the latter case one nas
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“,  On Adr cooling by Rediation sov/56-34-6-11/51
of theloooled air to the tranpparent zone. The processes
taking place in the oooled air zone are essentially
4 on the dimensions, on the hydrodynamic
the additionul-mechanisma of light ab-
gorption. The authors then investigate the practicnlly im-
portant case where the air pressure had not yet decrease
to the atmoespheric pressure and where the air continues
to get cooler by radiation. The processes with adiabatic
cooling are quasistationary processes in the whole interesting
. .Tegion. The point where the cooling of the air by radiation
. ends may bve considered as the jower boundary of the
cooling wave and the temperature in it - &8 the transparency
temperature for a given value A of the adiabatic cooling,
The transparency temperature depends only 1ogarithmically
on A and on the amplitude of the cooling wave. The authors
thank N.H. gemenov foT his gtimulating discussions. There
o of which are Soviet.

motions, and on

are 5 figures and 2 references,
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TITLE:
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i teoreticheskoy fiziki,

PERIODICAL: Zhurnal eksperimentalfnoy v
: Vol. 34y NT 6, pp. 1644 - 1646 (USSR)
er discusses the probl ossible decay schemes
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fey evident i
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ABSTRACT : This pap
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The tranﬂmutations 3
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-pion anninilation, and therefore
iIn the case of &
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n. The decay of §

th

essentially’the P

jnto ®° + 7 ig forbidden
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The Beavy. Neutral Meson: Decay and Vay of Detection _ SOV/56—34-6—41/51

of ¢ into 2y is allowed, to0, in complete analogy to the
decay of 70 into 2Y- In the case of mg 2m11 the decay @ith

e moTe grobable. FoT the decay time
the authoT 10-18- = 10-20 sec. Then the
author,proposed the detection (from the energy-
momentum balance) ¢ capen with gingle production of G - by
the jpteraction of charged purticlea. There may ve the ceaction
p1+p2 = p3+p4+9*where Py denotes the proton which leaves the

aqcelerator, Py ~ the proton at rests P and Py denote protonsy

too. The decay of 9 rollows after this process- The author
gives the expression .

: _ o
A=(:E1 + Mcz - By - E4)2 - cz(iﬂ - Pz -Tﬁk)zj. When only one 9

i produced,there is A= % hen 2 or more pions are produced
the spectrum of the va will be continuous. If a
gufficiently parrov lino will be obgerved experimentally the
existence of the nuclear-active peutral meson will be de-
: monstrated and it w7ill be possible to measure the mass of
card 2/3  this mesoDn. the author thanks V.BgBerestetskiy and L.B.Oxun' for
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energy to & conversion electTon. An ansctz  for kil
(Formula 2) after come intermedinte 8teps (¢.f. 2180
figures 1,2, potential curves E(R),-effective potentizls

for tneZ -state for K=0 and K=1 in considerstion

of the coryeetion peanuse of nuclear motion, iorse
(tiorze)-function (Ref 7), B and R in moncntomie unita)
leads to the repult Wy 1,510 pec™' for the probubility
of formztion of a mesic molocule(pp)ﬁ in liquid

hydrogon.‘The mechanism described in the present paper
applies to the catalysino of p+d nuclear reactions as
well as for the poHp > nEy proceas in liguid hydragen.
The influence exercised by reciprocal orientutions of
the proton- and mesch spins upon the prohability of the
p+p = n+) process will be dealt with by the authors in 2
later paper.‘There are 2 figures and 9 references, 4

of which are Soviet.
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S. S, )
of a p-Meson .

The Universel Fermi 1ateraction and the Capture
el aakhvat

by & Froton (Universal‘noye Fermi—vzaimbdeyatviy
p-mezond protonom :

i tooretichoekoy riziki, 1958,

Zhurnal ékspefimentul'noy
(uSSR)

821-823

and also g, C. G Suderman
2) jndependently suggested principles

and R. B Marshak Ref
which lead to & certain variant of the form of interaction
between 4 fermions. According O shether As B, C; D are “par-

"antiparticles", these principles offer two dif-
ferent possibilities: either an interaction v -
is;invariant with respect 1o the process of

joining of the particles

1/2 ¢ W .
g, = 8 / G(ﬂJhyua'wﬁ)(ﬁfcyan[D) or a (V + A)-lnteraction

12 T = |
B, = 8 / G(EEAyuaTUB)(ﬂ[cypa'MS). In the case of H,
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The Universal Fermi Interaction and the Capture of a p-leeon by & Proton
Wy Yy Yoy 1UD are the wave functions of the nparticles”
and it holds thet & = (1 + 15)/2. In the case of Hy» v,
and '¥é are the wave functions of the antiparticles and it
holds that & = (1 - 15)/2. In the case of & different manneT
of joining the particles in pairs, H, has the (S - P) shape:

1/2 - ‘ o

H, = 2.8 G(Tyga!yn)(UIca3¥i). The present paper inf all

formulae inves one and the game process

A+ C=238 + D, i greed that such particles are
described as "particle a left 1ougitudina1 poleri-
zation at v/e =1 The antipa : e 0oppc3ite
sign of polarization. The differen sractions

H1 aﬁdAﬂz is partigularlﬂmarked in the case of yransition

to the 1ast—mentioned formula. The ideas discussed here fur-

nish the following result: In the variant V + A the (s - P)

probabilitiea of capture in the states F = 0 and F =1 (where
: F denotes the total spin of the proton and the myon) are

card 2/4 exactly egqual to each otheT. However, in the variant V - A

/ /
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the probability of capture from F = 1 is equal to zero,
whereas for the capture from F = 0 it amounts to four times
the value averaged over the spins. In the case of the capture
of a myon by a proton, this capture is effected from a at
with the hyperfine gtructure F = 0. In this state the spins
of the myon and of the proton are antiparallel to each other.
Measuremont of the absolute yield of the reaction

W+ P4y dn hydrogen at the napture rrom F = O makoo

1% poasible to determine the relative sign of V and A in

the clementary law of interaction (pv PN). Expressions &re
aritten down for the lamiltonian of the intoraction of real
nucleons with (uv ) and also for the absolute yield of the
resction p_ + P2 N +v from the state F = O. As the pro-
duction of neso-molecule-ions (pp)T in liquid nydrogen compli~
cates the representation of the ca%ﬁure of myons by protons,
experiments must be carried out at such densities of hydrogen
as are from 200to 30 times lower than the density of liquid
hydrogen at 20 K. There are 11 references, 4 of which are
goviet. :
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TITLE: thsical Phenomend During the Expansion of Solid Bodies in 2

Vacuui, Which Were compressed py Strong anock Waves
(Fizicheskiye‘yavleniya pri rasshirenii v vakuud gverdykh
tel, gzhatykh giltnymi udarnymi volnani

PERIODICAL: ,Zhurnal eksperimentnl‘noy i teoreticheskoy fiziki, 1958,
" yol 35, ¥T 6, PP 14021406 (USSR)

ABSTRACT: A number of goviet authors guch ob Al‘tshuler,‘xrupnikov, -
Brazhnik, LedeneV, Zhuchikhin, KormeTs ginitsyn, Kuryapin,
ag well asg the authors of %the present paper have already vworked
on this problem; VOrY gtrong ehock waves (amplitudes of the
order of 10 million atmospherend, temperatures on the wave i
front of from 10 to 100000‘¢%ﬂ£8)and trangparent golid bodies -
were investigatedv(nefu 1-3). In the present paper the authors g
carry out @ theoretical investigation of optical and other
physical properties ghown by 2 nontransparent primarily golid
pody when expanding after being compresaed by a stroné shock g
wavo. The hydrodynumicﬂ of the gxpansion process 18 at first ¢
discussed in shordb. The bright 1uminepcenco occurring on the
card 1/3 front is then investigated. Absorption and omigsion of visiblo
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Physical Phenonena puring the Expansion of Solid Bodies in a yacuum, Which -
Were»Compressed by Strong Shock VWaves :

T ~ 1ight in monoatomic gonos (ap 048 metal vapor) occurs as @
' ' result of the photoeffect in highly excited atomic lovels ag
well as in consequence of the inverse processess j.e. of
photorecombination.vAccording 4o Boltzmann (Bol'temén) it
holds for the absorption process that .

,nvh{oexp[r(l—hv)/kﬂ, where I is the jonization potential.
For temperature, the_appfoximated_aolution Topt = (1 - ) /k
1n(tTgff.conat) is given. (p 1o 8 constant of tho order of
gome units). A numerical estimation for T ee at T~5 + 8 ev

results in 3000 -~ 7000o (trﬂl10—10 gac). In tho following, the
condensation of the substance as well as the recombination
of eleotrons and ions is dealt with. The authors do not mention
further caloulations oF numericnl ropulta, but the problems
are merely discussed. In conclusion,'ﬂuyoxprono thoir
gratitude to L. Vo Alttshuler and S. B. Kormer for discussions.
Card 2/3 4 footnote draws the attention to the fact that in previous
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Phypical Phonomena During the Expansion of Solid Bodies in a Vacuum, Which
. Were Compressed by gtrong Shock Waves :

works (Refs 4-6)vthe‘authors had oarriéd out a theoretical
investigation of the luminescence of gases, especially of air,

in a shock wave. There are 9 references, 8 of which are
Soviet. ) :

SUBMITTED: July 11, 1958
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AUTHORS: geltdovich, Ye. B.s corresponding yember AS USSR i
L Parenblatt, U+ ' :
PITLE: ‘ Asymptotio Properties of Automodel golutions of

Equations for the Unsteady Motion of Gas Through Porous
Media (OP asimptoticheskikh avoystvakh avtomodel 'nykh resheniy
wravneniy nestutsionarnoy fil'tratsii gaza)

PERIODICAL: Doklady Akademil Nauk S88R, 1958, vol. 118, ¥r 4, PP 671-674
(VU8sR) ‘ :
ABSTRACT: At first, &8 short reference is made to previous pepers

dealing with the san€ gubject. The authors here investigate
the asymptotic pehaviour of the golutions of Cauchy's problem
for the equations by L. 8. Leybenzon for the unsteady

giltration of & gas: du _ o2 dzun+1 or JW1/(n+1) _ azazw .
ot 7x2 Jt = a7%5z7

w = un+1. Here n denotes the density of the gas, &

a
‘ constant depending upon the properties of the pedium and of
a the gas, X & coordinate (el x (00), ¢ time, N the exponent
Card 1/3 _ of the polytropic line. These golutions correspond to the
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‘Solutions of
Through Porous

0)'- v(x), which tend

- toward zerod outside a certain finite intervael of the x-axis,
‘For the purpose of illustrating tnis the linear case (n = 0)

} is investigated. The golution of Cauehy
' cuge and 18 specialized,for great t.

“for this

g problen is given
In this cage,

the solution can be represented in the form of o sun of

automodel terms,

powérs.of

distribution.
automodel

phen the autbors turn

solution of the proble

relations given here.

corresponding to these conditions
an aaymptotic representation ig written

in the golution of the nolinear problen

and is discussed, and

down in particular.

 there exists a poundary of the perturbed domain,
peculiarities~of the solution.

analoguous ¥ay the asymptotic character of the automodel

characterizes the

"gime increase DY 1/
are expressed by the successive moments of

The general solution

solution uo(x,t) o
to the nonlinear case (n

n investigated
The self-preserving solution

in which the absolute values of the

2 on each gtep. The coefficients
the initial

toward the

-12/4a2t

tends

(B/2a(7E)e

0). The
here satisfies certain

ig written down explicitly

which
In a quite
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. . KUTHORS: meltdovich, Ya. 3. scademician, Kormer, S. B., Sinitsyn,

7
M. V., Ruryapin, A. I.

TITLE: Phe Temperature and the Specific Heat of Plexiglass Compressed
by 8 Shock-Wave (Temperaiura i tenloyemkoat' pleksiglasa
azhatogo udarnoy volnoy) '

PERIODICAL: Doklagy’Akademii nauk SSSR, 1998, Vol 122, ¥r 1, pp 48-50
' (ussk ‘

- ABSTRACT: Compression by 8 ghock wave is a moans of obtaining high
‘pressures and high tenperatured which cannot bo obtained by
other methods. The jnvestigation of transparent bodies per-
mits an immediate determination of temperature by measuring
the bripghtneas O d by the gshock wave.
After an intense compre by which a temperature of some
thousands of degrees is attained) an initially transparent
substance becomes opague and radiates intensely. This phenomn-
"enon is caused by & displacement of the electron levels and
by an excitation of the alectrons. The radiation of the

card 1/3 front of the shock waves was observed through a layer of
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Specific Heat of Plexiglass Compressed by a Shock-~

B

. The‘Temperature and the

Wave .
' the not yet compressed {ransparent gubstance and it was record-

ed by photochronographs in 2 parts of the gpeclirum!
. 2020 % (blue) and red (r = 6000 Q). The authors determin-

ed the temperature in polymethyl metacrylate (Cgﬂeoz)n-

(plaxiglass) of an initial density of 1,18 g/cm . The velociy
of the shock wave wasg 16,5 kn/sec. In the compressed sﬁgte,
the density was equal io 3,15 g/cm , pressure was 2,10

dyne/cm. By 3 experiments the following quantities were de- '
termined: the bhrightness tenperature deduced from the intensi-

ty of the rpdiation in the red part of the spectrum

(8300 + 500 K) and the color temperature, deduced from the

ratio of the intensities in the red and in the blue paris

of the spectrum (11 000 %1 000°K). For the energy of the .,
compreased plexiglass, the value E = P(V, -V)/2 = 0,5?.10

erg/g wgs found. Thermal pressure is equal o ~1,5.1012

dyne/cm and the thermal energy of the atons amounis %o

~0,31.1012 erg/g. The elastic pressure vas determined as being
the difference betwee the %total and the thermal pressures,
1,e. 0,7.10 dyne/cm . An expression is then given for the
-Card 2/3 elastic energy. The compression causes d thorough destruction
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The Tewperature and the Specific Heat of Plexiglass Compressed by a Shock-
Wave

of the molecules, but the energy is not sufficient to cause
a total interruption of all the chemical bonds. The concep-
tion of single rnolecules cannot be applied to dengities of

~3 g/cm + Thoe optical investigationa of the iransparent
bodies are continued. The authors thank L. V. Al!'tshuler,
I. Sh. Model!', and Yu. P. Rayzer for their constant inter-
eat in this paper. "here are 4 references, du.of which are
Soviet.

SUBMITTED: June 4, 1958
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AUTHOR ! z@l'dov&ch, Ya. B.
el Lol G0¥R0Ry

TITLE: Energy Levels in a'Dieturted Coulomb Field
PERIODICAL: Fizika tverdogo tela, 1959, Vol 1, Nr 11, PP 1637-1641 (USSR)

ABSTRACT: It is shown theoretically that at the Coulomb potential a
spectrum is present everywhere which differs but slightly fron

the Bohr spectrum of the hydrogen atom.. This does not apply
to a small range in the vioinity of the origin of the coor-
dinates. An appreciable distortion of the spectrum is apparent
only in the case in which the distortion . potential for low-
energy particles has a4 Tresonance. Without applying the per-
turbation theory, the authors {1lustrate that the variations
in energy of the Coulomd level of particle density in the
origin of coordinates is proportional in the undistorted
asolution. The problem arose during the discussion which fol-
lowed the lecture by L. Keldysh in the Seminar of L., Landau.
Ye. Rabinovich also participated in the discussion. There are
3 ¢igures and 1 Soviet reference.

cxviits’ ooty Lot v Thesiiticid [Hogpeer, s USSE-
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30V /56-36-2-61/63

§ - .
On the Annihilation+o§'_ p p snd on the Decay of Neutral Hesons
(Ob annigilyatsii pp 1 raspade neytral'nykh nezonov

Zhufnal ekgperimenial'noy { teoreticheskoy riziki, 1959,
Vol 36, Nir 2, PP 646-64T (USSR)

It,is+probable (in analogy %O the annihilation of ete”) that
the p p_ “atom” in the para state will. give 2 quania, and
in the ortho-stafe - 3 quanta. Berestetskiy and Pomeranchuk
(Ref 2) assumgd_the posgigle existence of a direct conversion
of the pair e ® jnte p u by vay of 1 virtual quantum. By
jnvestigating the inverse process the.ionclusion may be drawn
that (besides of the annihilation of B p” wigh emigssion of
quanta) also the conversion of p p~ into & e e~ pair is pos-
gible. This process develops “in the same orderT with respect
to e2/hc as the two-quantum angihilation'. In this order of

. =7 + -
magnitude, the conversion of p ¢ into e @ doeg not occur
in the para-state. In the ortho-state, thig conversion develops
with a probubility which is 3 times lower than %he probability
of the'two-quantum annihilation of the para—itgte. The , _
probability‘of the conversion of the ortho-it M into e e , i3

CIA-RDP86-00513R001964220012-4"
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On the Annihilation of p.+p- and on the Decay of Heutral Mesons

ASSOCIATION:

SUBMITTED:

card 2/2

APPROVED FOR RELEASE: 03/15/2001

therefore 400 times higher.than the probability oifthe three-

- quanium annihilation of ortho-p p . The psgugoscalar_neutral

meson ® i% gimilar to the para-siate of up oree and the
docay of =w, into 2 quanta agrees with this analogy. The - ortho-

atate of uTu~ would be similar to a noutral odd menon of .

spin 1. Sucg a meson would not decay into 3 quanta, but direct-
1y into a e e  pair with a lifetime of the same rder of nmagni-- 7
tude ag the = -menon.Careful {invoptigationa of e @ -pairs in -
high-energy collisiono of cosmic particles with nuclei exclude ’
the existence of =2 auclear-active neutral meson of apin 1.

The author thanks I. Ya. Pomeranchuk for his help. Therc are

7 references, 2 of which are Soviet.

Institut teoreticheskoy i eksperimentalr'noy fiziki Akedemii
navk SSSR (Institute of Theoretical and Experinental Physics
of the Academy of Sciences, USSR)

December 10, 1958
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Cylindrical Detonation Wave (Skhodyashchayasya ’

The Converging
taionnaya volna)

tailindricheskaya detona
Zhurnal eksperimental'noy i teoietidheakoy fizniki, 1959 -
Vol 36, Nr 3, PP 762-792 (USSR) ,

g detonation wave was

Landau and K. P. gtanyukovich (1944, .

of this investigation the author derived

gggure increase

toward the axis.

The first jnvestigation of a convergin

carried out by Le D.
Ref 1).. In the course
an asymptotic law for the description of pr
in nearly spherical'waves”in the direction
In the present paper the author, by means of approximation
methods (aaymptotically), investigaies the primary process

of a converging detonation wave. Tn the first instant of wave
excitation on the external gurface of a sphere OT of a

cylinder a normal detonation wave occurs, which does not differ
{rom a plane detonation wave. The second paragraph of the paper;
which follows the introduction, 1g oconcerned with the theorati--
cal jnvestigation of the properiies of this normal detonation

‘wiave, proceedihg from thevdescription by means of the
Hugoniot (Gyugonio) adiabatic curve and the Jouguets (zhuge)

N
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50v/56-36-3-19/T1

The Converginz Cylindrical._vnetonution Wave
’ point: Dy = Uy * % (d])/dp)ﬂ’0 w 0y, where D denotos the

propagation rate of the _detonation wave, u = the velocity of
the motion of matter, and ¢ = the velocity of sound, FoT
the Jouguets point on the Hugoniot adiabatic curve it also
nolds that (d%/dp)y o =0 and (du/dp)H,O = 1/qc. From the

’

: ,hydrodynamical point of view it may be agssumed that D 7 utc,
and from the chemical point of ‘view that D utc; on the basis
of the latter agsunption gork has already peen carried out
by a number of authors (Refs 6 - 10), and it .is also used as
a basis by the present papeT. In paragraph % of the paper)
shich deals with the converging cylindrical wave, the author
explains the basic equations and describes the method of
approximation for the asolution of the equation of motion

_ (characteriatica mothod)s The following paragraph deals with
a calculation, carried out on the baois of & numerical oxanplo .
of the equation of state :

P=Aq3,c=vdp7dq = Q BA,av=u+c,B=u-0;

and of the characteristic condition

card 2/3
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The Converging Cylindrical Detonation Wave

.-Q% o = p %ﬁ

a4t \ar/at=p - O |at/dz=1/B
(ef. table 3, figure 3). For small radii and a considerable
amplification of the wave, the theory was found fo lead to
patisfactory results. The last paragraph finally deals with
an extrapolation of the golutions The author in concluaion
thanks S. B. Aretskin, Ye. I. Zababakhin, Ya., M. Kazhdan, A.3.
Kompaneyets, K. A. Semendyayev and K. P« Stanyukovich for
discussiors and for their assistance in carrying out calculations.

Tiere are 3 figures, > $ables, and 13 roferences, 9 of which
are Soviet, .

SUBMITTED: September 13, 1958
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. AUTHOR: Ya.
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TITLE: The Non-conservation of Parity of the Pirst OrdeT With
Respect to the,Constant'of Weak Interaction in Electron
Scattering and Other Effects (Hesokhraneniye echetnosti per-

vogo poryadka po konstante slabogo yzaimodeyntviya ¥ rassey-
anii elektronov i drugikh»effektakh)

PERIODICAL: Zhurnal eksperimental’noy { teorcticheskoy fiziki, 1959

Vol 36, Nr 3 pp. 964 - 966 (USSR)

ABSTRACT: The aufhor first investigateavbgﬁa deoay and puggests that
pesides the weak interasction g(POH;(E'Ov) + e.s. the existence
of an interaction (2) g(Pop)(g"0e” ve apsumed. Here 2830777

and O= yu(1+iys) characterize processés in which parity is

not conserved. In the gscattering of electrons oOn protons
intoraction (2) will interfere with the Coulomb scattering,
and disturbance of purity oocurd in the firet order of B

Pnis effect might serve the purpose of oxperimentally chaoking
the form of interaction suggested by the author «nd deter-

Card 1/3 ’ mining the nign of g+ The guthor shovws that the effect of
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-Phe Non-conservation of Parity of the First Order With sov/56-56-5-7o'/71
Reapect to the Constant of Weak Interaction in Electron Scattering and
‘Other Effects ' e '

i

. :

parity disturbance might be of the order of magnitude

0.1 - 0.01%. Also in the cnge of the scattering of fast
longitudinally polarized electrons on unpolarized target
nuclei under large angles it 1is possible that for electrons
with &85 0 (right) ond 93¢ 0 (left) a deviation of the

cross sections byO.1 - 0.01% may occur, & specific effect

for an interaction disturbing parity. Experimental possi-
bilities are discussed .in short. The interaction (2) elso
leads to a mixture of the electron levels of different parity
“4n the free atom. in the following, the author investigates ;
the effect of (2) ina hydrogen atom and shows that (2)

.may lead to & rotation of the polarization plane of visible
light in any matter containing no optically astive molecules. “«
An cstimate of this effeot—renulta‘tolpright - nleftlf910—2°'

- phe author finally éndeavors'to find out to what extent ; “
the existence of an interaction of the form (2) is probable
card 2/3 and plausible. The author thanks ¢. M. Gandel'man,

APPR :
OVED FOR RELEASE: 03/15/2001  CIA-RDP86-00513R001964220012-4"



"APPROVE :
D FOR RELEASE: 03/1?/2(?01 CIA-RDP86-00513R001964220012-4

S DR Rk

The NWon~conservation of Parity of the First. Order -With SO‘I/SG~3A’;~}—7Z3/’,"5
. Respect to the constant of Weak Intcx'ac'tion in{Electron Scattering and

v Qther Effects .
A, S. Komp’aneye_ts, L. D. Landau, L. B. Okun', I. Ya. Pomeran-
chuk and Ya. A. Smorodinskiyv for their valuable remarks and

1 of which is Soviet.

discussions. Therc are 6 references,

SUBMITTED: December 25, 1958
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TITLEY The K — K} pransformation OF Electrons

(?revrashcheniye O —»K; ne olaktronakh)
. heniye K 7751

PERIODICAL: ‘Zhurnal eksperiméntal'noy i teoretiches\coy fizikl, 1959,
Vol 36, Nr 3y PP 1381-1386. (U3SR)
ABSTRACT S ~ phe present ﬁheoretioal paper jnvestigates the

‘ EO-transformation of & K%;mason into & K?—meaon in the

bcaee of in’ceraction with electronés j, @. the renotion
K2+ e = K1 + e. The EO-moment and K-© interaction are

vairst discussed in short following chapteT deals aith
an egtimati £ n of this P

tic energy of the
the 1{2——-1{1

'transformé.'aion cross B ollisions with nucleons
Ceard 1/0 apounts to geveral milliberni nuclear Kz—-K1 production
/1 ‘ .

Pl
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" The Kg - K: pransformation on Electrons - R SOV/56-56-5—11/76

croas gection on an electron is estima’sed a8 amounting

R 5.10—270m2; sn the laboratory gystem the K-interaction

with nucleons or electrons hag & totally aifferent angular

digtribution. For K-energies of the ordeT of 100 Mev the
clesr ¢ross geotion of an eleotron i8

'_ _ differential nu
dq'nucl/deG 6'2.10’280m2/eteradian. For the goattering ' -
o ’. 2 i:
lectrons da‘el/dﬂ\p’o(mxlme) 0‘81/4ﬁ - .
of this paper, K1 :

of K-mesons on €
the last part
inveatigated,

1.5.10'30 i given. In
oduction in & non-scattered beam i8 £inally
otion to Good's tneory (cf- Ref T) contrivuted

.The contribution made OY

with electrons to the refraction

ins 10 % in the above estimates which
25 % to Good's ratio of

nea nonvscattered beal.

and L. Be Okun' for

of which is goviet.

pr
and the corre
vy EO interac
BO interaction of Ky
atter atta
a correction of *
mell angles and 1

. Landan

jpndex of B
may result in
K1-production at 8

_The author ' - thenks L.
' ,diacussicng. ppere are 7 re

ferenoea; 1
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. wmcn’: " peltdovich, Ya. B 807/56-56—6-62/66

TITLE: ‘storage of Cold Noutrons (Rhraneniye xholodnykh neytronov)

PERIODICAL: Zhurnal akaperimental'i\oy i-teoretioheukoy giziki, 1959
' Yol 36, Nr 6, PP 1952 - 1953 (USSR)

ABSTRACT: glow neutrons are subjected 10 total internal reflection in the
o cage of grezing jncidence on the surface of most substances. 1t
velocities are gufficiently low, they cannot, even at normal
pressure, penetrate into the material. FoTr carbon (density

"~25/cm3) the critical meutron: velocity is nesrly 5 m/sec, foT
m/sec. These gacts give rise to & din-

T - .~ sussion O . g of storing sold neutrons in cloa3-
R PR ed .pbntainaz‘s."_ Y ;’a"gra.phite vconta.iner,;which 4g closed on
C ' “o o all isidea',‘",and,f;fvhich' contains neutrons with V&<V 440 is in-

vestigated} neutrons in guch &~ 6'ox1§e.ihér"can deorease only ve-
cguse of their 1imited life btime (nalf life ~12 min)y they &re
able to penetrate into the walls only up %o depths having the

order of magnitude of their savelength (~ 0'6cm). There follows
a discussion of the capture cross sections for neutrons in oar-
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bon (5.5.10'27cm? atv = 2.2.105 om/sec); for neutrons in a con-

‘tainer absorption time i8
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105580 = 24 h. The author then dis~

cusses the d;fficulties and poaeibilities of collecting sucs
neutrons. The mos? promising method appears to be using & re-

actor with a fiux of 1

o'? neutrona/cmzaec (10

1

average velbcity '2.104061/530,- 5.10 thermal neutrons/cm ; a-

nong them'are sbout 50

which corresponds to 5

pneutrons in the container up to velocitiee of >

glow neutrons/cmb, 1.8, v£500 om/sec

.10, slow neutrons/ma. Heating of the
ocan be To~

Verit

. alized by means of & mechanical displaoement of the graphite
gurfaca with a velocity of some meters peT gsecond. Finally, it
jg pointed out  that the {maginary part of the pseudopotential

(aceording to the theo

ry of the refraction index), which des-

cribes abgorption, is small compared to the real part describd-

ing gcatteringj j¢s ratio is"{ndB/L1 $ ),1 ig that neutron wave

card 2/3
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ence the exponential law of the damping of the neutron wave
function in aAmedium'with total internal reflection. There are

2 goviet raferences.

aUBMITTED:  April 3» 1959
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AUTHOR: el'dovich, Ya. Be = sov/56-37_-2-44/56

- TITLE: The Number of Elementary Barybné and the Hypothesis of the
: Universal Repulsion of Baryons

PERIODICAL: Zhurnal’ eksperime'n'ta.l‘n'oy“i,teoreticheakoy £iziki, 1959 ST
o Vol 37, Nr 2(8)y P 569-570 (USSR} , :

ABSTRACT: . The author first discusses'-the following hypothetical axperi- . s
ment: neutrons are compressed to a density 890 as to give &

Fermi 1imit energy exceeding geveral Mcz. phis is thermo-

dynamically favorable %o the partial conversion of neutrons
into other paryons -~ protons and hyperons. In this case the L
number of jndependent Fermi distributions to be investigated e
jg equal to the number of elementary particles. phis offers :
an approach to the problem concerning the numbeT of elemen-
tary particles, pecause only truly elementary particles have
a separate Fermi distribution. In the asymptotic expression

» for the energy of the relativistic Fermi gas E-= AH4 5 holds,
f where N denotes the total density of all baryons, the coeffi-
oient A being specified by

card 1/4 - Am {3(5“2)1/3 /41‘) “1/3 40 - xa.\‘:"1/3 .
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The Number of Elementary paryons and the Hyboﬁhosin’;"307/56&57-2~44/56
of the Universal Repulsion of Baryons o : '

Here V denotes the number of types of elementary particles
and a the coefficient for. V= 1. Thig offers, in principle,

a possibility of determining V - If it is insisted thatl eaoh
particle be denoted differently (subscript 1 and 2), actualsy
consisting of the same fermion with different gurrounding
boson cloudss the jncrease of the energy of the system con-
gigting of N1 particles of the first and N2 particles of the

gecond type will, ae'gompared to the Fermi energy of each in-
dividual group, appear as an apparent repulsion of theae

particles: & = a(n, + N2)4 } . aﬂi/3,+ a.Né/3 +V , where ¥

denotes the energy of apparent interaction. There arises the
problem as to whether the repulsion of the nucleons observed
experimentally ("hard'core") at small distances ig just this
ngpparent" interaction which is due %o the fact that all
varyons carry in their ninterior" a common fermion - the
carrier of the conserved fermion charge. Such .a repulsion

can be traced by an elementary example. The author investi-

card 2/4 gates the collision of 2 proton P with a mesic atom H con-
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The Number Qf,Element&ry Baryong'andAthe Hypotheeis
of the Universal Repulsion of Baryons :

agisting of p
particles, each
the system may,

of maps and the spin function , be written

=©(?)7\ (?,?) , where R =

4‘52)/2 nolds. An approximate expression for ¥ is
In reality, the action of the operator

¢ (E8)

written. down,

_E:I_A_T.R,DPSG-OOSI3R001964220012-4
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S07/56-37-2-44/56

+ % . p and H are considered two different

with the spin 1/2.
after a separation of the motion of the center

The wave function ¢ of

as follows:

i

-l
1f1~r2,

(-7)2/2;1)AR upon X (-f{’,g) must be taken into account,
p denoting the reduced mass of both protons. If R is small

this term contributes E.. vl “(R22mA M) = h2/2u)28™2

The Schroedinger equation for

that is zero:for R=01if

considering E, onlys secures L

is a spherical symmetrical

function. When jnvestigating the scattering of p on H the

contribution E, can
distances, after the

. card 3/4
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5 component has

been separated. E1 is
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The Number of Elementary Baryond and thelﬂypothesis 507/56-37-2-44/56
.of the Universal Repulsion of Baryons

jindependent of the properties (mass and charge) of the meson.

A repulsion occurs also in the state 1S, in the case of two
gimilar particles (for example two H-atoms) anccompanied by
meson clouds with ln , but this repulsion is compensated by

the atiraction in the 3? gtate. When similar particles inter-
act, the short range interaction averaged properly over states
with different momenta is zero. The authors express their
gratitude to A. D. Sakharov for the discusaion on the state

- .of matter in superdense stars, which induced the author to
this study. There is 1 reference.

SUBMITTED: May 11, 1959
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QITLE: letter to the Editor.

. tron -
PERIODICAL: znurnal eksperimen'ca
R ' 1959, Vol 37s Nr 6,
ABSTRACT: T ~meson, electron,

al chatant 8f we

ghrough the un yers
AL x em? % 95€C Ty

(where My 1s nucleon mass).

wﬁass of FL—Meson and of Elec~

1'noy 1 peoreticheskoy fiziki,
p 1817-1819 (USSR)

and neubrino are related to

ne

other particles only £hrough electromagnetic and weak
Therefore, it was assumed '
can bhe expressed by means of

that the

the eleetromagnetic interaction constant € = 4.8 x

= 1/137: and
raction

y € /xtc =

ak inte
gc/)Q§ = 1072/Mg
Numerically the masses
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ezplained py the
ractions proceed in the
Lely charged ©°
Mm.ﬂwﬂx,a

m, = 0,87 Vg

fructure of
concept that the 3
second order throus SONS,
X, having spin £., d- gchwingel,
o7, 1957), S° that

The 5

¥ SEx =)
n.constant, having dimensions
¢ with X). I8 was assumed
£ jectron arc due to
ith X and the quantd th identical
tant G, = e = A1/137, i.€.3

is 1ntcractio

gl curyen
meson and ¢

(where, 6y
, of the Fex
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*  Ietter to the Editor. Mass of }L—Meson 77005 '
and of Electron : : SOV/56-37-6-45/55 .

My, =< 0,40 .._‘.‘ A[‘ .=z {) 40 g?\' M
= UM A= AR TN

. &)
u~=mwG%YMxmmmC%)nu.

The interaction X with M, e, and V nulliflies the

parity, and therefore thio fact should bec considered

in the theory of the masses, which depend on the
interaction. There are 10 references, 1 Soviet, 2
Ttallan, 1 German, 6 U.S. The most recent U.S.

~ references are: M, Gell~Mann, R, Feynman, Phys.
" Rev., 109, 193 (1958); W. S§. Cowland, Nucl. Phys.,

8, 397 (1958); J. R. Gatland, Nucl. Phys., 9, 267 -
1958§; G. Marx, K. L. Nagy, Nucl. Phys, 12, 125, I
1959); H. Frohlich, Nucl. Phys. 7, 148 (1958).

ASSOCIATION:V Inst. Theoret. and Experiment. Phys. Aéad. Sclences
: USSR (Institut teoreticheskoy 1 eskperimental 'noy

fiziko Akademii nauk SSSR)
~ SUBMITTED: September 2L, 1959 Card 3/3
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TITLE:

PERIODICAL:

' A;;STR.A.CT:

" card 1/2

Rivin, ¥. &, (Deceased), Zslidovich] 50V f20-125-6-33 /61
Ya. B., Academician, Tsukerman, V. 4., Soffina, V. V.,
Beregovskiy, A. 8. ’ '

) ' waestig;afion of the Dansity‘Distribution in the Detonation

Front of Gas Mixtures by the X~Ray-examination Method
(Iaeledovaniy'e ragpredeleniya plotnosti vo fronte detonatsii
gazovykh smesey rentgenograficheskim metodom)

Doklady Akademii nauk SSSR, 1959, Vol 125, Rr 6,

pp 1292-1293 (USSR)

The investigation mentioned in the title was begun in 1945,
but had to be interrupted because of the illness and death of
M. A. Rivin, It was resumed in 1957. The method employed in
the present investigation uses a needle~shaped pulse tube
(Ref 10) with zirconium anocde as a source, and krypton, which
js added to the detonating gas, as an absorbing medium. The
cheracteristic radiation of zirconium (A, = 0.788 %) incides

‘ o

upon the sbsorption band of krypton. This combination nade
it possible to deteot density variations in relatively thin
layers of gas mixtures. The main result is that a thin layer

APPROVED FOR RELEASE: 03/15/2001 CIA-RDP86-00513R001964220012-4"
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Investigation of the Denaity Distribution in the S0V/20~125-6-33 /61
"Detonation Front of Gan Mixtures by the X-Ray-examination Method

of gas, with a density that is from three to four times il:at
of the original density, was found to exist in the front of
the detonating wave. Figure 1 shows the density distribution
in pure krypton and in the detonating wave of a mixture of
detonating gas and krypton. The authors thank N, N. Orlova
for her collaboration, Ye. I. Leont'yeva for taking part

in the experiments of 1945, and R. M. Zaydel' for his
assistance in carrying out calculations. There are 1 figure
and 10 references, 4 of which are Soviet,

ASSOCIATION: Institut khimicheskoy fiziki Akademii nauk SSSR (Institute
for Chemical Physies of the Academy of Sciences, USSR)

. SUBMITTED: . February 16, 1959
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ZRLYIOVICH, Yakov Borisovich

7 Ya. B, Zeldovich and A.S. Yonpancrets. Kew ¥

Theory of detcnation,
and london, Academic Press, 196C

284 p. Diagrs., Graphs. o »

Transloted from the original Russian: Teoriya detonatsii, Hoscou, 1955.
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ZEL'DOVICK, Yakov Borisovich, gl;géemik. Prinimali uchsstiye: MANUILOV,

V.I-., SEHEHDYAIEV. K.A., red,, NOBKIN, S5.B., red.; TUMABKINA,
N.A., tekhn.red.

{Higher mathematics for beginners and ita applications in

physics] Vysshaia matematika dlia nachinaiushchikh i ee pri-

lozheniia k fizike, Moskva, Gos.izd~vo fisiko-matem,lit-ry,

1960, 460 p. (MIRA 13:7)
‘ (Hathematice) -
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‘ A I at Solutions in S
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n "o
Theory of Wave Propagation.

report presented at the First gl;—l{;égr.l
MeIc):ha.nics , Moscow, 2’( Jan - 3 .

Congréss on Theoreticsl and Applied B
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