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TITLE: Prospecte of developemnt of research reactors
A research reactora

SOURCE: Moscow. Institut atomnoy energii. Doklady, no. 986, 1965. Perspektivy
! rzvitiya issledovatel'skikh reaktorov, 1-46

TOPIC TAGS: nuclear reactor, research; reactor

ment of research reactors in the USSR, with special attention to comparison with
the counterpart reactors in the US. The loop-type Soviet 50 MW SM reactor, re-

. ported by the author earlier (Atomnaya energiya, v. 8, no. 6, p. 493, 1960 ena

| elsewhere) 1s described in some detail &nd it is pointed out that claims made by .

¢ American researchers (T. Auerbach et al. » Paper 424, Second Geneva Conference,

- 1958) that reactors of thig type offer no advantages over thermal-neutron reactors

i have not been borne out, and some American reactors (HFBR, HFIR, and AARR) were

. later developed as a result of the success of the SM-2 reactor. The beam-type

- Card 1/2

| ABSTRACT: Tnis 1s a reviey article showing the most recent trend in the develop-
|
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: reactor discussed is the MIF-type, developed at the Kurchatov Atomic Energy Insti-

; tute. This reactor, with maximum thermal-neutron flux 5.5 x 10% neut/cnsec is

{ compared with the HFBR reactor with respect to a large mumber of parameters. Al-
- though the HFBR is rated 4O MW and the MIF only 20 MW, the maximum thermal-neutron
. fluxes in the reflector are practically the same. The thermal fluxes of the neu-

' trons at the beam output are five times larger in the MIF than in the HFBR, be-
_cause of the shorter length and the larger beam diameter. The author also de-

. scribes the design of a projected neut sino source based on a special reactor and .
" discussed in another paper by the author (Third Geneva Conference, Paper 322, 196L).

. The projected output is 1.5 x 1015 neutrino/ cr? in a pulse of 1 sec duration with ;
& repetition rate of ~10 pulses daily. A 10-fold increase in the output is planned

. for the future. %he author thanks Ya. V. Shevelev, A. S. Kochenov, V. A. Chebo- |
tarev, and N. I. laletin, who contributed much to the progress of* the discusaed ]

‘o

T projects. Orig, art. has: 17 figures, 2 tablés, and 6 formula$,
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« TITLE: Mathematical foundations of mechanics with discontinuous momentum

SOURCE: Hoscow. Imatitut atomnoy energii. Doklady, IAE-933, 1965. Matematicheskiye
ognovaniya mekhanikl razryvnogo impul'sa, 1-80

TOPIC TAGS: quantum mechanics, statistic mechanics, particle physics, theoretic
physics

ABSTRACT: This morograph considers the mathematical foundations of the hypothetxcal
nonclassical mecharics of a point. The underlying assumption of the mechanics is the
following property of the momentum of the particle: the momentum is a continucus

function of time ar«l has a first derivative but the second derivative does not exist.
The first derivative is everywhere discontinuous and therefore Newtonian forces do S
not exist. The consequences are discussed by considering infinitesimal time intervals
and in terms of a coordinate variable formed by Lebesque integration of the momentum.
The momentum function is constructed by considering ¥ measurable sets of momenta,
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FEYNBERG, S. M.

Hypothesis on the trajectory of a
b quantum particle. Dokl.
AN S3SR 153 no, 5:1058-1061 D '63, (MIRA 17:1)

1, Predstavleno akademikom M. A, Leontovichem.
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FEYNBERG, TS. M., DOCENT
USSR/Vedicing - Enoophalitis
Brain Dissancs Jan/?eh 49

"The Juestion of Forcnsie Payehiastric Eveluation in Crscsn of Tick-Borne
Zncephalitis,” 0, To. Froyerov, Sr Sci Gollaborator, Cen Sel Res Inst of Porensie
Poychdatry imens Frof Serbakiy, 3 ' pp

-

"Hevropatol 1 Paikhiat™ Vol IVIII, ¥ 1 .

Cites two exanples of solutions of the problen of personal vespunsibitity in gases
of tiek-borne éncephalitis by Inat of Forensic raychiatrys They are in contormdty
with Art X1 of Pennl Code RSTSR establishing eriteria baned on dlagroals of
dostructive tendennlas of the digease, derros of nontal disturbancs, presence of
psychotie synptens, loss of will power, elce Dir, Cen Sci Res Inst of Forensie

: Feyochlatry: Docent Ts. Y. Foynberg; Sei Dirt Prof M. O. Gurevitz, Active Moz,

’ 2eed Hed Sel.

PALLITST
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LISKOVETS, V.A.; FEYNBEERG, V.Z.
Permitanility of mappings. Dokl, AN BSSR 7 no.6:366-369 Je '63.
. (MIRA 16:10)
1. Belorusskly gosudarstvennyy universitet imeni Lenina,
Predstavleno akademikom AN BSSR V.I. Krylovym,
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Zhur, Lksp. i1 Teore. Mz, Vol. 5, 1b. 10 pp 919-025, 1935, "On the Possiblli
of fpplying the Thomas-Fermi lethod © the Problem of Motellic Cohesion® (M2scow Stote
University, Deportment of Physics),

ty

"The presert work shows in a purely snalytical way the energ of the crystal
calculsted on the basis of the Thomas-Fermi method, when expressed as o function of
the interatomic distince, has no minima. This confirms the results of the numerical
caleulation of the esergy curve, carried out independently of this work by Slater

nd Krutter, who, in spite of careful plotting of the curve, falled to reveal any
minima. It means that the Thomss-Fernmi method cannot explain the stobility of the
crystal lettices."”
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Zhur, Ekspy 1 Teoret. Fiz. Vol, 5, llo. 10 pp 026-031, 1935,"Some flelations Con-
cerning Atomic Crystal Lettices" (lMoscow State University, Department of Physics)

"A conception of the metellic crysisl as a space lattice formed by the ions

with the interionic space filled with free electron gas, ond division of the crystal’
into the Wigner and Seitz sphericalllysymmetrical cells, permits s determination of
the volue of the irteratomic spoce corresponding to the stubel state of the crystel,
ard offords » meong of expressing it os o function of the valeney of the elemdnut,

In this way determinations are mode of the dependence on the valeney of (a) atomic
volume and Lother leyer's atouic volume curve, and (b) the enerpgy of fonizntion
required to deprive the otom of oll its vaeleny electrons., The results are in good
agreenent with experimentol data."
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energy curve, carried outi
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387. Application of Themes- ormi Method to Metallic Cobe-

" olom. K, L. Felmbeed. Fhys. Zeils. d.,
L ¥ I=The jwesent work shows

calkculatod oa the basis of the Thomas-Feomi

a8 & function of the intoratomic distance, has no

minlma, This confirms the results of the numurical calculation of the
tiy of this work by Slater and Kruttcr,
who, in spite of careful plotting of the cutve, {ailed to reveal any roinima.
It means that the Thomas-Fermi mathod cannut explain the stability of

the crystal lattice, [See preceding Abstriact.)
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Electric moment of the nucleus. L1, Felnbers.
1spekis F1s. Nauk 19, A0S FLUIEN) —A revicw.,
N L. Madoisky
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Pokl. AR USSR Vol. 23, NoB, pp T778-702, 1939, "Ionizotion of the Atom Due
to -Decay" (P. li. Lebedev Physical Institute, Academy of Geilences of the USSR Moscow).

"An interprctotion is made of B-decoy in the cose where the energy is glven
to the core electron., The effect 1s an eJection of slow clectrons ond enmission of the
radintion after the tronsition of the core to the normol state. The probability is Wi~
The Hemiltonian operator for a neg. electron B -decay, usirg the Ferml method, moy
be split for eveluation of the perturbation in 3 ways. The first und second approximation
of the matrix elements contain terms ottributable to "direct collisfon'and to @
change in stote of the core revealed as tpdabetic'shriksge and ‘shaking' of the core.
Excitotions leading to ionizotion of the k-shell caled. by the method
of sphericol waves, and then more precisely, shov that the excitation due to direct
collision may be neglected by comparison with 'shaking' of the core for both slow and fast
B-particles, ond thet the nonrelativistic opproximation may be utilized."”
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Jownal of Fhysies USSR, Vol. L, pp h23-h36, 1941, “"Ionization of the Atom
Due top-decay.”

"Perturbsticn of the state of the atomic core due toP -decay is Investigated;
special attention 1s pald to the fonization of the K level, llon-relotivistic treat-
ment of the problem for couparstively fastf-praticles yields a formuls which is
confirmed by a more gereral relstivistic treatment, The at. core suffers the direct
action of the emitted B -particles, beig of the nature of a simple collision and after
the change of the nueclear charge, the at. electrons sre in g nonstationary staste,
They go over into a stationory state either by ‘'adiabatic' shrinkage (or expansion for

‘nonadisbatic' jump into the free state. The distrubance of the Core appesrs to be
the main cause of ionizetion."
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Journal of Physics USSR Vol, 5, los, 2-3 pp 177-183, 1941,"Angior
Distribution for the Interaction of lesons with lluclei.

"Influence of nuclear dimensions on the sngular distribution is casidered
for the processes which include the interaction of mesons with nuclesr particles,
this interaction being either of the Coulomb or of the nucleor type,”
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"Perturbation of Radio-ave Fronts Due to Coastal Effect and Propogation
Over Inhomogeneous Ground," pp 167-176, Iz Ak Nauk SSSR, 1942

ATIC 126036
Fu1S-6141-V
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Ia, Ak. Nouk 5S8R, SZr. Fiz, Vol, 7- No. 5, pp 167-175, 19h3, "Perturbance
(Disturbance) of the Fadio-Wave Front in Propogation A..O"g, g Heterogencous Surface
and Shore Refraction" (Fizicheskii Institut imeni P, Il, lebedeva,

Akademii Houk SSSR)
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Tournal of Physics (U, 3. 8. R.), Vol. &, lie. G, pp 317-330, 18
Propagation of Radin Waves Along on Impcriect Surfoet" (Iebedev Physical
AS USSR

BF

YA method for investigeting ground weve propsgotion aleng on un=ven honogeneous
surface is developed for the case of small grodients and deflections of the surface
from an averaging plene, assuming the corplex dielectrie constant to be large. In-
omogeneity of the laotter quentity must be small within an interval of the order of
the depth of peretration of the field into the bround., Thus the theory generaolizes
that of Sommerfeld for o plare homegeneous conducting earth, and deals primerily with
the case of a vertical dipole placed on the surface of the earth.”

"The method may be used for investigating locol perturbetions, as well a8
for evaluating the furction describing the average attenuntion of the fleld, The
conclusion is reached that in cettain coses the swrfac2 may te characterized by an

effective conductivity, vhich is complex and dependent on wovelength, Formulge for
varidus liniting ceses ore glven."”

"It is shown thst for a 'uniformly and isotroplcally corrugoted inhomogenecous
aurface' the attenuaticn function is the some es that of Sommerfeld, substituting
effective electricel pirometers, Propogetion elong a surface withvarisble electricaol
poromcters, (true for o plore surfacc, effective for o corrugated surfsce) is reduced to
ar. integral equaticn un one dimension."
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v 19443 7 X 2 : :
. Urapagation of radio wavés along an nnoven
and inhomogeneous surface of the exrth i con.’
sidered, - Consideration of Inhomogenenys gmusd
A carrled aut by poplying and genaralivng 1.onato.
U vich's method. 1‘[:« mefhud proposed is valld for
: the case nf sufficicntly small sinpes of the terrain.,
* 1 The solutions thus obtained perm t nne to ripnrousty
. investijate perturbationy orcthe fieh} duo to focal’ :
; Inkamcgencllien and alwo {o study the fisld below

.an inhomogoneous and rugged sucface. ‘The
roblem of coastal refraction {s agmqle!_ely solved
Coin thin work, the formulo thus obt'ined can to
-+ easily discusscd. 14 Is shown that fot a uniformly s
o sndsatroplcally uneven and lohomog: neous surface - ;
O ...v\.g,r;...r.-,u_b' ‘“lb o h thﬂ w“mm‘ (uncthn culnddel Wlu\ K e s Ty e e e TN £
; .ghat of Sommorfeld computed for effective electre
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Iz. A, Neuk. SSSR, Ser, Fiz, Vol, &, No., 3, pp 132-318, 194k, " On the
Effective Path of Fodlo Waves Along the Ground" (Fizicheskii Institut imeni P, I
lebedeva, Akademii Nauk SSBR).
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. 4 . In Husdan. ‘vatplete s
mk#ﬁ?n;u summary was abstracted in 253
of 1945,
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£ Physics US3R, Vol. 9, lo. pp 1-G, 19k5, "On the Propagation of
B = ; v "uffective Poth" of Ground Roy

Rodio Waves Along un Lmperfect Surface, Parh I¥I. On 1. w "nf
of Rsdio Vaves (Lebcdov Physical Institute, AS USSR).
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Tz, Ak. Nouk S8SR, Ser, Fiz, Vol. 10, lo, 2, pp 19G-216, 194G, "On the fstol Bffect
In Dodio Dircction Mnding (Akadenid Houk SSoR, Fizicheskii Institut Imeni P. I, Lebedevo)

"previous investigations of the phenomenon are briefly revievwed; it is usuol to
aserite the effect to the difference in the electrical preperties of lond ond ses and to
call it 'ecoastal rofioetion'. The suthor suggests thot the actual vertlcal configuration
of the coast also effects the promgotion of electromsgretic woves, since i1t is known, for
exauple, thot the difference in the electrical constent s of lond ond sea is greater
in the cose of a high coost, Accordingly s more general theory is developed in which
the effect of the boundsry line is teken into sccount ond formulae are derived for differen
relative positiors of the ohserver ond transaitter. The censiderable effect of the
tronsitional zone 1s also demonstrated.

"The theory is derived from o genersl theory of the propagstion of radio
waves along a non-uniform and uncven surface developed by the gsuthor elsewhure (1962 of
1646 end back references). Thot theory was based on on integral wquation Tirst solved
by Grunbérg (3386 of 19Lh) and more fully investigated by Fock in lathematicheski Sbornik,
1-2 (104h), In the present peper a method is proposed which makes the solution of the
integral equation unnecessary snd the problem is reduced to the evaluation of integrols
of known functions, This results in o considerable simplificotion of the necessaly
calculations,
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Iz, Ak. Houk SSSR, Ser. Fiz. Vol, 10, lo. 2, pp 196-216, 10L6," On the Cosstal Effect

in Dadio Direction Finding"

“In Conclusion g brief analysis is mode of availoble experirmental data, which

are in comformity with the theory."
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FEYNBERG, Ye. L.

“Propagation of Radio Waves along an Irregular Surface: IV. Coastal
Refraction and Alldied Phenomena," Journal Phys., 10, No. 5, 1Gh6.

Physics Inst. im. P. N. Lebedev, Dept. Physico-Math. Sci., A3.
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"On the Nature of Barometric and Temperature Effects of Cosmic Rays 5"
DOk. AN, 53, No. 5, 1946.

Physics Inat. im. P. N. Lebedev, Dept. Fhysico-Math. Sci., AS.
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Physics Course, Vol. IT (Electricity, Optics, Nuclear Physics), Ministry of
Higher Education of USSR, Moscow, 1947 (PAPALEKSI, N. D., Editor).
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USSR/ Hucle Physics - Cosmic Reys Dec 49
- Photons 1
of Photons vy Primery protons of Cosmic
Tnst imeni LebedeV, Acsd

sgeneratbion
1. Feynbers, Phys

Reys," Ye-
Sei USSR, 6 PP

nznur Exksper 1 reoret Fiz

mﬂ. Wowm\:o 3
Shows the clessical formula for € e romagnetic
~adiation emitted during pirth (or %mﬁcnﬂo& of
a charged wmw.ﬂnwm cen be gpplied in quentum field
down to frequencies ¥ such that quentul pw is much
iess than epergy E of the me.«wn.._ 2. Therefore, such
aisappearance process {or abrupt. yaristion in

gmic particle or fliegnt

w Yol XIX, No 12

.01 jcles must e
a with the emission of mwmnﬁﬂo%mawn
of the order
this method is used
emitted during ©
jng of fast aucleons in ..wn.wmu.nwmu.mo... In-
&nm&m@.snowmbwms is evidently ..vumswwwnwmud
n of wsbmmuﬁuﬁmw pass of
mic xays which axre created
grom nucleons with energy B equal to 1010 eV.
Howvever, radiation ipcreases Homvuwagpnﬁhu .
with energy, end gor energy B grester thad 1014
eV a small fraction of the enersy must be

radiated during each ac gic process.
Discussion O large atmospheric showers
al in any

goft compone

shows this to be essenti onmwmbw,ﬁou
of formetion of showers. Submitted 19 Jul 49.
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Poki. Akad, Fouh 0oud, Yol. CC, No. L, pp ho-hy, lohu, "Dloclromoguetic !
1o Proten-

"pwperinents with fast prOT0“° ard neutrons (£ 10%v) [iludley et ol, Prys, fev.,
75, 351 (1949( showed the important ¢ part exchange foreces must play in the irterncuion
reutron-proton, Poreronchuk ond Stmushkevieh (Doklady aked. lNauk 3353 €k, Loo (1949))
pointed out that a gpzcific electromognetic radlotion, corresponding to the considerable
chatge in electriec dipole moment of the system, nust r;sult from tic exchange of chaerges.
The present authors show thot tlds,specific radiotion is not the only vossitle outcome
of tle intersetion., In gererel, a choarge exchange between u proton and aneutron
nay modify nmot only the electric moment of tihe system, bul its majteLic morert as wvell,
Since the orientation of a proton's nogretic mement n*n&i<e with the spin, and thot
of ¢ neutron is opposed to iu, 4 will depend on the Initisl mu :31 oricntation of i
two spins wietler or uot; in the former case, a supvl“ﬂe“t ary radiation gust take
place, It is shown that this rad*a‘io*1 consists predezinantly of nij. fraquency quanta
and 1is isotropic. I* is szen that the analysis of the cmifted quanta cen fTwrnisit in-
formation on the choracter of the nuclesr forces present, vizs, vhether they are forces
of tue usunl type (Wigner) , or forces invelving chorye oxcasnces only (Med e"burﬁ)
or charge end spin exchanges (Majorana), or spin exchanges slon: /Bartlett).”

J.

%] (34
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-» SUVonoy, s, 3. (Editor),

De 1. Blokhintsev,

tekhaniki, State Pres "Fundanentals of

Qu
s for Technical-Theoretical Lite:::uu:el‘fechanics", Osnovy Kvantovoy

Table of Contents W-17671, 5 Apr 1951
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Dok. Aksd, Nauk SS5R, Voi, €0, Io, 6, pp 871-87&, 1951, "Angle Distrivution of
the Lrergy of Secondsuy fadiation Createq by Primary Cosmjq Particleg" (Fizichcskii
Institut fmeng p, H. Lebedeva, Akadenii Nouk 855R),

"Previoug easurementg bave shoup that the Sccondary Todiation whicy is createg
by the rrimory Darticles basically retaing the angulgr distribution of tle primar;
barticle, Calens, are describeg which mgke it possible to evaluate the angular Gistribution
for tie eNeryy of the secondery Tadlation with Tespeet to the direction of the rimary pord.
cles., The following cenclusion 14 drawn about the choractsr of the argular distribution:
the energy transmitteq o the secondary radigtiop decresgeg sharply fop ol incresge of

o ;

over 29-30° iy the angle between the Secordory ang the primary radiation," -

- . .
/:‘/"70444" "ﬁ“-‘o// Ay, Dgﬂ' LR
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USSR/Muclear Physics - Generstion 11 Dec 51

of Particles

"Concerning the Generation of Particles During Col-
lision of Fast Nucleons," Ye. L. Feynberg, U. 8.
Chernavskiy, Phys Inst imeni 1ebedev, Acad Sci USSR

"Dok Ak Nauk SSSR" Vol Huﬂoﬂa Ko 5, PP 795-798

The interaction of fast nucleons and mesons was
considered in s number of works which employed,
because of the absence of a theory of elementary
particles, various semiquant considerations.
Special interest is shown in Fermi's vork (Progress

mwﬁum

USSR/Nuclear Physics - Generation 11 Dec 51
of DParticles (Contd)

of T.eoretical Fhysics, 5, Fo L, p 570, 1950),
certain points of vhich hovwever seem to be question:
able. The authors sttempt to modify Fermi's scheme
go that these points may dbe eliminated. Submitted

by Acad D. V. Bkobel'tsyn 22 Oct 51.

FEYNBERG, YE. L.
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AL'PRET, Ya.L.} OINZBURG, V.L.; FEYNBERG, Ye.lL.

et AR PR ANS R R
Ragproatranenie radiovoln,
883 p.

Koskva, Goa.
(MLaA 7:1)

[Radio wave propagngion]
(Radio waves)

igd-vo tekhniko-teoret. 1it-rY, 1953.
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USSR/Nuclear I'hysics - Cosmic rays in ineteorology
Curd 1/1 Pub, 147-3/16
Author : Dorman, L. I.; Kuz'min, A. I.; Tyanutova, G. V.; Feynberg, Ye, L.;

Shafer, Ya. G, [
Title ¢ Veriations in the intensity of cosmic rays and the role of meteorological ;

fector |
Periodical : Zrkur. eksp. i teor. fiz. 26, 537-54k, May 1954
Abstract : Briefly expound the results of an experimental and theoretical study

of the influence of meteorological factors on the observed (at sea
level) intensity of the hard componsnt of cosmic rays. Show that
knowing the distribution of temperature in the atmosphere above the
observation point one can allow for the meteorological factors with an
accurecy up to 0.1 to 0.2% in the intensity of cosmic rays. Here the
remaining divergence lies within the limits of error of the given
neteorological sounding. It turns out that the seasonal variations in
the intensity of the hard component are cue to umeteorological factors.
The daily variations are essentially masked by these factors.

Subiaitted ¢ October 27, 1953
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"A Device for Hieasuring the Coefficient of |

Sorrelation of “tationary Noises',

Acoustic Institute, and Physics Institute imeni P, N, Lebedev; hoth of the
Academy of Sciences USSR

A report delivered at a conference on

Acoustic Commission, the Acoustic Institute of t

and the Kiev Order of Lenin tolytechnic Inst

zlectro-acoustics held by the
he Academy of vciences, U3 s
s from 1-5 July 1955 in Kiev,

30: Sum 728, 28 Nov 1955,

A T £onnd
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. Scs. Akod. louk SSSR, po Mirnomu Ispol'zovaniiu Atornoi anerpil (Zesedoniis
Ytdeleniis Fiziko-Mothemoticheskikh) pp 3-20, 1555, "iultiplics®ion of Noutrong in
Urariun-Graphite Systenms,"

"Tie present paper 1s e general introduction to o group of the three gubsequent
popers on experimental ond, to some degree, theoroticol Investigotions, The muerpose
of these investigotions wes to stedy the physical sspect of neutron mltiplicotion in
o heterogencous uranium-granhite system. The exparimeris lod to the necess ty of further
development of the theory of the method as well as of the experimentsl trocedure.
The reports contadn a discription of numerous experiments perforred with vorious
concentrations of wranium in grophite under various termerutwre condtions. The volues
of the thermal neutron utilization constant 9 and of the multiplication constant I
vere determined by messurements, and the efféct of the air gap and water jaclt  around
the slug was studied. The temperature dependence of €, of the slowing-doun probability
8, of the averagerumber of neutrons emitied by a slug per captured thermal neutron
(with the multiplication coefficlent of Tast neutrons taoken into account) V1 Z vu, as @l
as that of the multiplication constant k=v.? 9, vwere determired experimentally, These
dota, together with a detalled analysis, are given in subsequent reports, The diffusion
of slow reutrons within a multiplicstive system cell vas considered in great detall,
particularly with respect to the difference betweon tha properties of hetercgeneous
aﬁd‘éom?geneous systeus. This differerce ig clarified or thke bosis of %he conception
Or tne 'path of th2 first errival' (i, €., the peth covered by o reutron ofter
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cntering the cadmium energy region before it sfrikes the slug for the first tine),

The path plays a different port than that between subsequent arrivels., The possibility
of a 'gap effect' 1s pointed out, This effect vas subsequently found by effect and

the predictions of simple theoretical cslculations demonstrates the insufficiency of a
theory negleciing the &ifference between the exergles of the first orrival neutrons

and the average neubron energy within the latiice, Vorious effects duc to the uater
Jockel which surrounds the slugs, sre considered. In this casc the pert ployed by the
roth of the first ori¥al must slso be porticulordy considered,"”
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SOV/109-3-9-2/2O
AUTHORS:Ka1 4

inin, Yy, K, ang Feynberg, Ye, 1,

TIrLs., Propagation of the Gto - & Non-Uniform Spherica]l
“arth Surface (Rasprostraneniye #e€MNOYy volny naq neodnorodnoy
sfericheskoy poverkhnost'yu zenli)

P&dIODICAL. Radi tekhnika

i elektronika, 1958, vo1 3, Br 9,
1132 (USSR)

urpose of analysisg
is broduced p a vertical dipol

it

Y e g
+ The Vertical compon
ieg: |

is d3sumed that the fielq
ituateq on the Surface gf

ent of the electrical fielg

1 dv JR
.(0) S n
B = E - — ———EF . 1D v das (l)
n n fn 21 On
where Eéo)

8ral of the Source function
multipnlieqg by v y D ig the noraal 4o the

directeq Sowards the centre of ghe HBurth) gng is the
Green function Which capn be ©XPressed py Eq.(2) where g
he arg angle of Ohnecting two boints,
1s the radius of the Earghy and 5 4

a great circle ¢
Carc 1,4 the wave Dumber, 4
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SOV/103-3-8-2/20

}Topagation of the Ground Wave over a llon-Uniform 3pherical Barth
Surface

the vertical co-ordinate; the coefficient q, = iA/\/(::—o'- R
where A = (1/2 ka)L/3 y  on vhe other hand, VG}; Z; qo)

denoies the attenuation funcbion, For the case of 2 =0 |

the function V can be expressed by BEq.(3), whers w(t) is
the Adiry function of a complex argument, For tnis casze, the
boundary conditions are expressed by #qs,(4), so that En is

in Ghs form of Eq.(5). The solution for E, 1is in the form

Of Eq.(6) where W is a slowly changing attenuation function,
This can be written in the form of Eq.(5a) or in the form of
Bq.(7). The integral in Eq.(7) is taxen along the great
circle connecting the points of transmission ang reception.

If the bransmission route consists of § segments wvhich

are uniform, Eq.(7) can be written as Eq.(8), wiere AG is
the argular length of the jth Segment and qj is a

barameter describing its characteristics., Fopr a route

Card 2/4
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Eropagation of the Ground |
Surface

Yave 2Ver a lign

~Uniforn Sphericg] Barth
consistin;

of two se;
vressed by £3.(9) op
BLq, (12 F

sdengs, the astenuagsiop function jig ex-
8g.(10), This can algg be written as
consisting of 3 Stgnents, ¢he atienua-
"3 can be writep a5 kg, (15), is of ip-
teress o define the attenuation of various Sesments of a
transmission route; thig can be Gone by eaploying Eq.(18),
This wag used to determine the abtenuation of a numhep of
are shown in Figs.1 and 2; ghe atten~
for Sea-la

field for a4 sea-lang
System; the Crosses ang circles ip the ficures denote the
CXperimenta] poi aken frop Ref,7), For Systems ip which
qQ = 9 and q - 9 , the 50~called boundary refraction
Phenomengn is observeq (see Fig,s5),

for thig ca

. The attenuation function
5€ can be Written ag Eq.(21)
Witich the differenty

r Eq.(22), from
tion can be eXpressed by

Carq 3/4

2
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£a.(23), mue Paper containg 5 fig
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SUres and 8 references;
ences are Znglish and 3 Soviet,
ASSOCIATION: NII
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Zemnogo magnetizma, ionosfery i rasprostraneniya

n i Fizicheskiy institut im, ¥, yu, Lebedeva, AN

S3IBR) The Sej i earch Instityge for Earth Magnetism,
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AUTHORS: Sobel'man, I. I., Feynberg, Ye. L. SOV/I,B~22--6-}/28
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TITLE: The Optical Effects of the Collective Oscillations of Electrons

in Metals (Opticheskiye effekty kollektivnykh kolebaniy
elektronov v metallakh)

PERIODICAL: Izvestiyn Akademii nauk SSSR, Seriya fizicheskaya, 1958. Vol. 22, .
Rr 6, pp. 654-658 (ussr)

ABSTRACT: It may be concluded from results obtaineg by theoretical reaearch
that in a homogeneous plasma with atrophic electron gas, besides

the Permi excitation spectrum of the individual elactrons also g

Bose exoitation Spectrum may be obsorved, In this case the

"plasmons" are concerned, the fraquenaoy &) ang wave number k of

which depend on the conditions of dispersion:

2
w? =02 +G2) 2, g2 _ lme2
P P~ m

where e, m, n denote th charge, the mass, ang the eleotron

nunber respectively; <v = mean square of the velocity of the

electrons in the non-excited Permi gas. By entering into inter-
Card 1/2 action with individual electrons, the plasmons quickly vasg

& s J H R '3"‘_:5_\9-11"
g APAE &

‘ | 6 10004-8"
APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R0004130



010004-8
"APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000413 )1

S o igerai
R T, A 225 Extita

W . B
NS R i o 'Iﬁtll

T -t
. - R S

The Optical Effects of the Colleotive Oscillations

S0V/148-22-6-3/28
of Eleotrons in Metals

« The following subjects
3t 1.) Exciiation of
the plasmon during the absorption of X-ray quanta and its in-
fluence upon the fine structure of the limit of X-ray absorption,
2.) The combined scattering or X-ray quanta with plasmon yield,
3.) Light absorption on th

¢ plasmon frequency. Thars aps 13
references, 7 of which are Soviet.

ASSOCIATION: Fizicheskiy ingtitut im, P, N. Latede
(Physica Institute imeni P, N. Lebedev pAg USSR)

1. Metals-~Properties 2. Electron gag«-Spectra 3, Electron

gas--Optical effects 4. R&di&tion-—Absorption 3. Mathematies
~-Applications 6. Perturbation theory

va Akademii nauk SSSR
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AUTHCR: Fezgkggg*_IgL_lu, Doctor of I'hyasical aad Lathen- 30-1-15/}9
etical Sciences.

TITLE: Conference on Coguic Aaliation ot Varenna
(Konfcreutsiya 10 Rosndcheskin lucham v Vurenne).

3RIODICAL: Vestnik AN S55R, 1950, Vei. 20, .r 1, pp. 65-90 (U53R)

ABSTRACT: The International Union for Physics =t the UNESCO convency a
conferencs on coawic radiation every second yeer, The confer-
2nce, which took place frow June 21, - June 26, 1357, was sttend-
ed by a Soviet delegation with 5. U. Vernov aa the Lieud, and
by . A, Dodbrotin, ¢. 7. Zatuepin, I, L. Gricorov, A. Ye,
Chudakov and Ye. L. Feynberg., it present the folliovwing arc the
main provlem to be dealt with in this field: The investigation
of tle interaiting of particles in the douain of highast
energiey (10l -10 eV), which are inaccessible for the ac-
celeration of elenentary rarticles, and $he investigation of
the problem of the creaticn of cosmic radiation and its be-
havior in cosnic clectronarnetic fields, which iy closely ocon-
nected with astrophyuica, An important part wug rlayed in thig
connection by tle iuvestigation of the verizticn of intensities
and of the comzosition of cosnic cadiction, wiieh was alse ex-

Card 1/2 amined by this conference, The inveustigation of interaction

CIA-RDP86-00513R000413010004-8"
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Conference on Cosmic Rediution et Verenna. 30-1—15/59

in the domain of highest cne2rgies ia at pre.2nt carried out
by twe methods: The fivat co:nsiasts in the observation of seo-
rarate actu and wicle cascades of interactions of ionizing
pactioles in tuick puctocmulsion layers; the cecond methed ig
Lased upon the iavestigation of Yroad etriospheric hzavy raing
of couuie rays by complicated systons censiating of geveral
thousand countere, which, anmoag other things, alco contein
ionizaticn- and Wilson clhismders. In the re ort delivered by
Soviet scientigts the results obtained in this field in the
U551 heve been collected, N. L. Grigorov .ientioned the first
results achieved by hin on & device produced by himself, in
which icnization cliambars and counters are uged in combination
with the technijue of enmulasions, The Soviet delegsation also
submitted worku by G. B. “ldenov {ecperizentul) and G, 4.
File%lin, I, L. Roceatal', D. 3. ClLernavskiy (theercticel),
a3 well as such by V. L. Ginzburg and I. 3. Shiclewrskiy,

ATAILABL: Librery of Zoengress
1, Cosmic rays-Conference 2. Ionization
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AUTHORS:

e et i o it

8 of Plasma Vibrations in
skiye effekty plaz

TITLE: Some Optical Effect
(ltekotoryye optiche
tverdon tele)

PERIODICAL; Zhurnal Eksperimental‘noy i

Vol 34, Hr 2, PP 494-500

ABSTRACT:; In the plasma of
vibrations of two
active (which abgo
Inactive vibrations.
an indirect interacti
investigute the following
Plasma by the ab
importance for t
excitation of g plas
photon (combination
at the frequency of
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these processes are
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Some Optical Effects of Plasma Vibrations in g Solid Body 56-2-29/51
Plasma with the inner electrons; the corresponding
pProbabilities ape quite considerable, For the sake of safety
it is assumeq here that the inner electron is situated on
the K-shell., The Separate chapters of this work denl with
the edge of the band of 7-absorption, the combination
scuttering and the absorption gt the frequency of plasaa
vibrations, The results found in these investigationn are
discusseq efterwvards. The rmechani sn investigated ror the
excitation of the Plasmons in the obsorption of 7-quanty
is very effective, The authors also deterzine ip which way
this proceassg can influence the structure of the absorption
linit, The combination scattering is alge sufficiently
effective. Therefore the appearance of lonz-~wave satellites
can be ovserved in the reflected (disperscd) light. The
division of Plasma vibrations into optically active and
optically inactive ones is rather done gt randon and only
8eparates the nechanisms of the Processes from each other.
Besides these investiguteqd optical effects vwhich are con-
nected with the excitation of the plasnon z21s0 other
Processes can occur, e. g. the rodiation of g Y-quantum at
the transition n's 5 nvg, A1] brocesses investigatea are,

Card 2/3 in Principle, also possible when g Second electron tukes

CIA-RDP86-00513R000413010004-8"
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Some Optical Effects of Plagma Vibrations in g Solid

bart in them in
roforences,

ASSOCIATION:

ntead of the Plasmon.
3 of which are Slavic,

Institute of Physics i:cni P. N.

13010004-8

L SIS R DR ’

Jody L’~2-2;,jt

There are ©

Lebedev, AS pyssp

(Fizicheskiy institut imeni P. N. Lebede.: Akedenii nnyt

S58SR)
SUBMITTED: August 27, 1957
AVAILABLE: Library of Congresg

1. Plasma oscillations-Optical effects
Card 3/3

En"xg. Lrpctidi ! f

2. Photons—Scattering
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AUTHOR: Feynbers, Ye. I. 50V/ 56-54-5-1?/57
TITLE: Thae Collective Vibrationg of Electrons in g Crystal (Kollekt-
ivnyye kolebaniya elektronov v kriatalle)
PERIODICAL: Zhurnal eksperimental'noy i teoreticheskoy fiziki, 1948
Vol. 34, Nr 5, pp. 1125-1137  (ussg)
ABSTRACT;

The problenm consists in the investigation of all the

electrons of the crystal (including the ion surplus) from a
uriform point of view. The t

te calculate th

density it {g Possible to

distribution function (7,
ble to

Give the kinetic
?, t) of the ele

- The author also gives a

in a multidimensional Space to
is equivalent to the Hartree-
pass from the kinetic equation
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The Collective Vivrations of Electrons in a Crystal SUV/56-24-5-11 /61

for f1(17,’,?1,t) to the "quasihydrodynamic approxinmation". A
system of equations ig obtained for the first moments
_ffz<1§zq1(?.t); ffgpidfi Jf«,pipkd?nm

of the unknown distribution and the following moments (of higher
orders) are neglected. In the case of electrons in a crystal

a linear homogeneous system of equations ig obtained. with
coefficients which correspond to a periodical lattice. The .
next part of thig baper deals with the hydrodynamic approxima-
tiorn. By 8o0lving the hydrodynamic equatiens for an election °
ges with Coulomb forcesg (giving a collective interaction) it
is possible to take into account the collisions and the ther-
mal motion in the member dp/q; where p denotesg the Pressure.

If the system of the solutions for the erystal is known, tle
variation of the state that, ta cauned by the influence of the
exbernal field may be calculated with the usual method. In the
next part of the paper the interaction with the light ig
calenlated. Already for lengths that are by far smaller than
137dwc/wo«J1/ko the absorption will he a total one. Therefore
the light wave ig transforned very fast, already on the gur-
Cari 2/3 face of the Mywted, into g transverse plasmon wave. The prin-

CIA-RDP86-00513R000413010004-8"
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The Collective Vibrations of Electronsg in Crystal 50V/56—54—5u11/51

¢ipal cémponent of thig wave ig g dipok'vibration parallel

to the electrica] field., The author calculateg and gives
formulae for the excitation of 4 fast charged barticle, At
lagt quentitative evaluations are 8iven, The author thanks

7. L. Ginzburg and V. P, 8i1ig for theip interesting and uge-
ful discuagiong and D. ¢, Sannikov fop the resultg of his
calculationg. There are 1 fizure ana 16 referencea, 9 of whioh
are Soviet.

ASSOCIATION: Fizicheskiy ingtitut ip, P. N. Lebedeva dkadenii nauk SSSR
: (Physics Institute imenj p. N, LebedeV)AS USSR)

SUBMITTED: August 27, 1957(initially), and February 12, 1958 (after
revision)

1. Cryatals-«-lna_lysis 2, Electrons-mVibratiOn 3. Crystals
~-Latticey A.Mathematiasmlpplicaticns
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B3.2410

AUTHORS!: Dorman, L, I.,
problems in the theory of cosm

and Feynberg, Ye, L.
j¢ ray variations
deziya, no. b, 1961, 68

h. luchey pod zemley, NO
ow, AN SSSR, 1959, 49-57)

TITLE: Scme

PERIODICAL: Referativiyy zhurnal, Astronomiya 1 Geo
abstract 4AS08 (V sb, "yariatsii kosmic

urovne morya i v stratosfere". no, 1, Mosc

TEXT: The authors discuss various m modulation of
In particular

echanisms for temporary
cosmic ray intensity of galactio origin during magnetic storms, |
they show, that parker's geocentrical model which assumes gravitational capture
of tlie magnetized plasma oloud by the Earth meets serious difficulties, since
according to observational data 1th speeds of 1,000 se0 :71“-
and therefore they cannot be captured by the Earth's gravitational field, The

{ coamic rays during magnet-

model 1s further developed in which intensity drops 0
jo storms is assoclated with soattering of cosmic rays by regular magnetic fields

frozen-in in gorpuscular flows. Three types of the observed profiles of this
reduction can be explained. These differences are caused by the type of E
ocapture by the magnetized corpuscular flow: 1) capture by the forward front
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8/035/61,/000/004/G47/058
Some problems in the theory ... A001/A101

between the flow axis and the lagging side edge (sharp drop during several hours
followed by the smooth slow recovery during several days; 2) capture by the
forward front, tut between its axis and the advancing side edge (very rapid drop
passing over into a smoother redustion of intensity followed by the gradual slow
recovery of intensi y up to initlal level; 3) capture by the side edge of the
flow (smooth drop o. intensity and almost just as smooth recovery). Profiles of
the first and secon¢. type must be induced by storms with sudden commencement,
the third type by storms with gradual commencement. The authors also discuss
the question on the possible "aftereffect" of magnetic storms on cosmic rays.

It 1s supposed that it can be associated with an escape of magnetic field force
lines from the flow and their oclosure in the interplanetary medium, Therefore,’
even after leaving the flow by the Earth (with'termination of a magnetic storm),
1t will still stay for some time within the magnetic field. There are 15
references.

L. Dorman

'
[Abstractor's note: Complete translation]’

Card 2/2
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AUTHOR ; _F_Qxx_lbe;r'g§ Ye.L., Doctor of Physico-Mathe—
matica Clences, Profesgor

TITLE. The Vavilov-Cherenkov Effect (Effekt Vavi-
1ova-Cherenkova)

PERIODICAL: Nauka i1 zhizn', 1959, nr 2, p 7-11 (UssR)

ABSTRACT, The article dealg in populap form with the

intringic nature of the Vavilov-Cherenkov
effect, the history of the discovery and the
Scientific elaboratigp of this Phenomenon,
The Phenomengon vas discovereq and elaborateqd
in the Fizicheskiy institut imeni p,Ny. Lebe-
deva Akadenmii nauk SSSR (Institute of FPhysicsg
imeni P,N, Lebedev of the AS USSR), 1n the
early thirties, S.I. Vaviloy and the young
aspirant p,4, Cherenkov began the study of
luminescence in liquids Subjected to the
action or Tadium gamma rayg, The theory of
Card 1,6 this phenomemn Vas elaborated in 1937 by two

CIA-RDP86-00513R000413010004-8
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SOV/25-59-2~3/48
The Vavilov—Cherenkov Effect

collaborators of Vavilov, I.%, Tamm and I.p.

Frank, who supplied g reliable mathematical
foundatlon, to make the various observationg

fit for bractical use, The essence of the
explanation given by L. Ye,Tamp and I.M. Frank

can be reduced to the simple fact that the

Speed of the electrons ip the Cherenkov ex-— 4
beriments wag S0 high that it eXceeded the

speed of light in the medium selected for

Card 2/6 retical elaborats

- R000413010004-8"
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SOV/25-59w2-5/ﬂ8
The Vavilov-Cherenkov Effect

number of Practical applications, of which the
"Cherenkov counters" deserve mentioning, They
are intended for the recording of swift charged
particles capable of penetrating through thick
layers of materials such as glass or Plexiglass.,
The radiation caused by thesge barticles in the

i is picked up by photomultipliers and re-

the counter,
re

speed of protons accelerated

erators. Tt helped to dig-
antiproton, If the brightness of the

Cherenkov radiation ig proportionate

e

CIA-RDP86-00513R000413010004-8
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The Vavilov-Cherenkov Effect

to the square of the charge of g, moving par-
ticle, it ig pPossible, if the light beans are
"sorted" according to thei- intensity, to de-
termine the amount of the charge of the moy-
ing particles in the matter, The search for

e substance of
cosmic rays in the upper strata of the atmo-

Sphere is bageq on thig bPrinciple, An in~
stallation to accomplish.this task was in.-

i f the Vavilov-

Cherenkov bPhenomenon, Tt is knovn thag the
speed of superfast barticles of cosmic rays -
electrons, positrons, mesons and protons -
approximates the Speed of light in a vacuum,
Sometimes cogpj Ol superpower "showers"

1111 f par-
an area of thoy-
are usually

sands of sqguare meters, They

— e

‘ . 1 - 00413010004-8"
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The Vavilov-Cherenkov Effect

recorded by a system of many gas-discharge
counters. Now it is known that in the air
all these particles must emit the Cherenkov
radiation. When a system of many photomulti- ’
pPliers equipped with light-gathering reflectors
was used for the recording, it was revealed
that the phenomenon of theo "shower" is accom-
panied by a weak yet notice-
able light "burst"., This observation was use-
ful for the further investigation of cosmic
rays. - The 1958 Nobel prize in physics was
awarded to the Doctor of Physico-Mathematical
Sciences, Professor Pavel Alekseyevich Cheren-
kov, the Academician Igor' Yevgeryevich Tamm,
and the associate member of the A3 USSR, Il'ya
Mikhaylovich Frank, for "the diascovery and
theoretical explanation of the Cherenkov ef-
fect". 1In 1946, the now deceased S.I. Vali-
Card 5/6 lov, P.A. Cherenkov, I.Ve.Tamm and I.M. Frank

32D It R R
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The Vavilov-Cherenkov Effect

were awarded the First Class Stalin Prize., -
There are 4 sketches and 5 sets of diagrams.

Card 6/6
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AUTHORS: - Petrovskly, A. D., _Teynberg, Yo, L, .. ;

TITLE: Approximate Boundary Lundillu.w in the Theory ot
Radlo-~-Wave Propagation Alons the ‘x""mo or ti

PERIODICAL: Radlotekhnika 1 elektrooin:s, 196G, Vol -, Hre 3,
pp 385-388 (UssSy)

ABSTRACT: M. A. Leontovlech developed approxlmate boundary
conditlions for the case or bulk comnlox diclectrlce
permeabllity ol the coth

_ |s'|-.—.]s+ i

This equation ls transt'ormed lpnoriong the wave puassing
through the carth, but takling Into consideration waves
gliding along the boundary, and those rallling under
an anzle of Incldence

Cavd 1i/7
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)_2[‘(){1!11\%_( nmust be attenuated In due time. -[-‘t.u‘thm‘,
Ea. (8) 1s developed.

all h )

N @

Eh%u ?qygtion 18 a generalized oxpresslon of Eq. (3).
ld? buunda?y condlitlons Egs. (1) and (2) permit
?e“c{mlnatiuu of' the function of Sommerfeld-Heil -

Jan der Pol of {1eld attenuation above the
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Approxtmave Boundary Conditions {n the Theory 11 )
ol Radlo-Wave Propagation Along the Surface 50V/169-5-3%-5/26
of' the Earth

There are one figure; and 6 rererences, & Soviet,
1 U.S., and 1 German. The U.3. reference 1s
A. Hufford, Quart. J. Appl. lath, 9, &4, 3981

August 17, 1959
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TITLE: Multiple Production in Collisionsg ?f Particles With Ultrahigh
Energies

PERIODICAL:  Uspekhi fizicheskikh nauk, 1960, Vol 70, Nr 2, pp 333-350 (ussr)

ABSTRACT: The present article is a reviged reproduction of a lecture de-
livered at the Moscow Conference on Cosmic Radiation and at ‘
the Kiyev Conference orn High Energy Physics (July 1959). In I
the introduction the author describes the problems arising in
the theoretical description of processes developing in spatial
regions whose diameter is essentially smaller than 10~ cm, 1
as well as the possibilities open to the theory. Particular !
!

account is taken in this connection of the hydrodynamic theory
of Heisenberg - Landau, which also forms the subject of the
present article. This theory is based on the following assump-
tions: Our conceptions of the space = time continuum are valid
&laso in the case of an arbitrarly small scale; 2) In the produc~
tion of a large number of particles, the system may be consider-
ed to be quasi-classical; and 3) interaction is so strong that
in particle collisions the entire or nearly the entire momentum

is transferred. It was the aim of the present article to a cer-
Card 1/3 tain degree to supplement the comprehensive theoretical aurv&@
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¥ultiple Production in Collisions of Particles s/053/60/070/02/007 /016
%¥ith Ultrahigh Energies , BO06/B00T

given by Koba and Takagi, which, however, takes only s:ch liter:-
ture as was published up to 1958 into account. Apart from some
fundamental work, the present article deals with the more recent
papers in this field. First, the fundamentals of the hydrodyna-
mic theory of frontal collisions are dealt with. This i3 done
on the basis of the example of the collision between two high-
energy nucleons if the energy of the incident nucleon in the
laboratory system is E; » 1012 ev, For this case the third
¢ postulate is equivalen& to the second; it may be required further
that not only the system as a whole, but each of its elements
be treated as quasi-classical, a demand which, as Blokhintsev
has shown, is hardly satisfied in the initial stage. This may
be avoided if, according to a suggestion made by Landau, the
primary volume is considered to be a parameter which enters
into the mathematical formulation. However, in a collision be-
tween two n-mesons, not even the gystem as a whole may be con-
sidered to be quasi-classionl. In the following, the author
describes the hydrodynaric representation of the quantum field

theory carried out by Japanese theoretical physicists, and he:

Card 2/3 deals with the description of interacting fields by means
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PHASE I BOOK EXPLOITATION 30V/5892

Feynberg, Yevgeniy IL'vovich

..  Rasprostraneniye radiovoln vdolﬁ;gsmnoy pove
of Radlo Waves over the Surface of the Earth
3700 coples printed.

AN S5SR, 1961. 546 p.
SSSR. Fizicheskiy 1ing

Sponsaring Agency: Akademlya nauk
N

4m. P.N. Iebedeva,
Nikolayeva; Tech,

Eds. of Publishing House: N.N, Butomo and L.K.
Ed.: S.G. Tikhomirova. .

rkhnosti~(?ropagation
) Moscow, Izd-vo

TSt s e

titut

ended for .scientific workers, engineers,
diophysics and

PURPOSE: This book 18 int
tudents specializing in ra&

aspirants, and degree 8

radlo engineering.
COVERAGE: The book presents the fundamentals of the theory of the
face waved; {1.,e,, waves which are not affected

propagabion of sur
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Jlinth Internaticaal Conference (Coat.) 80v/5982 u

) nuclecns, their structure, weak and strang interscticns, scattering, end '
* their decoy. No persouslities are panticoed. References accpany indi- i

vidual articlea.
BADIR (F COWTEISt

Opaning of the Conference 3 \
Fornandind, G. FPhotoproductica of Pi-Hascos end Campton Effect :
ca Nuclecas ! 11
Discussion s4
Paatecorvo, Be Scattering of Picns by Nuclecus end Bingls

Profustion of Picas in Fuslsca-Nuslecd sod Pica-Hueleca Interacticos &
Discussia ) 18
fogrd, B. Antinuwolaas end Thoir Interacticas 133
Discussion 152
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' Discussicn ' 652
Powell, G. F. Nuclear Processes at Superhigh Energies 663
Discussion 686

BN

Faynberg, Ye./L. Multiple Production at Superhigh Energles 691
Discuasio;/ 716
Closing of Conference 719
List of Participants 727
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BELEN'KIY, S.Z.[deceased]; VUL, B.M.; ZHARKOV, G.F.; ZHDANOV, G.B.
SILIN, V,P.; FAYNBERG, V,Ya.; FEYNBERG, Ye.L.; LARIN, S.I.
red.; UL'YANOVA, 0.G., tekhn. red.

.
H
’

[From classical to quantum physics; fundamental representa-

tions in the theory of the constitution of matter]Ot klassi-

cheskol fiziki k kvantovoi; osnovnye predstavlieniia ucheniia o

stroenii materii, Moskva, Izd-vo Akad. nauk SSSR, 1962. 69 p. '

(MIRA 16:3)
(Physics) (Quantum theory)} (Matter--Constitutdion)
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AUTHOR: Feynherg, Y. L.
e
JITLE: Elecfromagnetic processges accompanying multiple production

of particles

FZRIODICAL: Akademiya nauk SSSR. Izveqtiya. Seriya fizicheskaya, v. 26,
< M. 5, 1962, 622-634

T3XT: ilultiple broduction of particles during collision can be interpreteq 7“
by the formation of an excitegd region in the interacting fields, which then \
extends tg g certain gize. The resultant cluster of partioles ig described
Irom the viewpoint of hydrodynamicas, It is shown thpt the eloctromugnotic
processes accompanying multiple broduction may furnish oxperimental evidence

Cii gome fundemental characteristics of strong interaction, If the charged
rions produceq emitted merely electromagnetic Tadiation of the

“bremsstrahlung" type (at the moment of their departure), the photon energy

would not exceed 92/4n. This quantity, however, hag to be supplemented by
&n accumulation factor Q so that Ey/EnAJ92Q/4n. Experimental data indicate
Card 1/2
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0 153,
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(MIRA 16:11)
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(Bohr, Niels Henrick Dsvid, 1885-1962)
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AUTHORS: Feynberg, Ye. L.; Chernavskiy, D. s.
Pl 2h K P2 a3 :M.sm‘ _

TITLE: Strong interactions at very high énergies
SOURCE: Uspekhi, fizicheskiikh nauk, v. 82, no. 1, 1964, 3-81
[

TOPIC TAGS: strong interaction, moving pole method, one pion ex-
change method, two center model, fire ball model, multiperipheral

. model, fully peripheral model, Regge pole, peripheral interaction, °
elastic interaction, inelastic interaction, pion proton scattering,
cosmic ray enexgy, diagram technique, mixed model )

Presently under development in the theory of strong interactions --

approximation (OPE). fThe main premises of both methods are treated

l ABSTRACT: This review article deals with the two principal methods
l
!
i at some length in view of the lack of

{
lcard 1,3
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Some experimental results obtained at
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A tentative conclusion is drawn that the
+ | elastic scattering, derived from the MpM
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with the result of t

of the same particles.
i/ are advanced in favor of.
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ological differences that
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! ory of peripheral interactions. 1, Initial premises ang formula for | .
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i (fireball) model. 4, Fully periphera] (multiperipherall model. s,
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dickeskii slovar®, Moskva, Sovetskaia Entsiklopediia.
Vol.4e 1965. 592 p, (MIRA 18:1)
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| TITLE: Cosmic 'rays and the phyaics of elementary particles

‘ 79,9445

i isqumm Uspekhi m’néh!ékm nauk, v. 86, no. 4, 1965, 733-746
. TOPIC TAGS: elementary

| parti.cle. electron, neutriuo; particle interaction
{ - e . . P .
| ABSTRACT ! The
!

F

fdiscover the existence o

_ sitrons by overcomin 't

! 'energies in lahoratory experiments. The mass a‘rytd the lifﬂtixse'zi :gzeshold
f #H-meson were determined, ang also {ts instability. %

_~ :atmospheric showers, and their bulk generation
; ! jntg_ygpg_ggy with energies of 1010y, T

-Mesons were detected in
Was achieved in particle -
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[ The symmetry of elementary particles consists of combinations in |
‘which new primary particles appear, There are assum ed particles with =
fractional charges of + 2/3e, + 1/3e, and - 1/3e, where e is the elementary i

i charge, However, these particles are not found in accelerator experiments, e
. The interactions of elementary particles may be divided into three types: o 1=
1) strong or meson interactions which are characteristic of nucleons, C e
» -mesons, hyperons, et cetera; 2) electromagnetic interactions, which play 1e

‘an importarit role in the behavior of electrons, positrons, u-mesons, and ,
. photons; 3) weak interactions characteristic of neutrinos and other particles,
| The electromagnetic interaction of u-mesons makes it possible to check - :
quantum ele:ctrodynaqu by experiments with these particles whose magnetic ) "
moments are precigsely measured, The energy of u-mesons is very high; don
they peretrate deep into the earth and generate v-mesons, Weak inter-
actions of the neutrino type sttfdiéd with low energies of 1 Mev are charac- y
terized by conversion of two Fermi particles into two othier similar particles,
‘An interaction between a photon and electron ylelds a Fermi particle, . ‘

L
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|
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| If two colliding particles characterized by strong interaction have
- high energies, the result is the

generation of many New particles as~ : L
"-mesons, nucleons, et cetera, This is the principal Peculiarity of - _ '
strong interactiona, In the case of electromagnetic interactions, the .

i
‘ Probability of emiusion of two photons due to collision of an electron with
i a nucleus is one-half that of emiss;j

photons is called the "infrared c
is wrong in this case,

| strong interactions, ‘The process of elastic 8c
', does not have simple propertieg even at energies of 30 Gev, and asymptotic '
- fdeveI'Opm ent ig not attained by energiea greater than the rest energy, This ' =
Eindicatwegj.hgt___a:ll-q@‘l“_rlf_tdh_l_.‘_‘e_gfidld exists in additiontothe M energy threshold,. ' | L
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: Studies of cosmic rays showed that collisions of two nucleons in
fwhlch mesons are created are not the source of meson emission, but |
‘meson fluxes originate in accumulations of mesonic matter surrounding

' the collision, Mesunic matter is generated by superhigh energies. Mesons '
i composed of this matter have masses greater than the mass of a nucleon, -
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TITLE: The ¢ross section of quark generation -, 3/
=8 19, et 3

: - SOURCE: Zhurnal eksperimental'noy i teoreticheskoy fiziki. Pis'ma v redaktsiyu.
¢ ' Prilozheniye, v. 3, no. 8, 1966, 3L0-3iL

TOPIC TAGS: quantum electrodynanics, strong nuclear interaction, nuclear cross
section, collision cross section, chu:/

- ABSTRACT: The authors show that both independent experiment and the theory yield
for the quark generation eross section a value some 5 orders of magnitude larger Lo
than would follow from estimates based on the absence of quarks from pH collisions ‘ R
; © in accelerators or cosmic rays. The basic essumption is that at the particular " I
interaction distances the gN or qx (q = quark) interaction is essentially the
usual one for NN and sN. The dependence of the cross section for the generation
: of pairs of lLeavy strongly-interacting particles on their mass can be deduced from

accelerator experiments on the generation of $§ (antiprotons) and d (antideuterons),
and also £~ and Yi¥. From an estimate of the ratio of their numbers My and oo
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: 0 the number of pions in the p-Be collison act (which is practically the same °
. as for the pN collision) it is possible to estimate the generation eross gections j

. electrice generation, and in general for any disgram vertex in which a g3 pair is
, produced. Orig. art. hag: 1 figure ang 2 formulas.,

(SUB CODE: 20/  SUBM DATE: 1War66/  ORIG REF: 001/  OTH REF: 005 o

"APPROVED FOR RELEASE: 06/13IZQOQ

R AT e -1
LtV ATHSNT RO RYTERN ek s LS

L 2180866

o

ond oy in pi collision, and from them the cross sections and the number of the
quarks. A theoretical Justification for the estirate is given. As an example it

- is indicated that even for very large n, ~ 200, for example in collisions of a Ca
. nucleus with energy Ejpp > 0% ev/nucleon in emulsion, the estimate yields ~

12, 0.6 x 1073, and 1'% 10°9 fop /my = 1, 2, and Js respectively. The ralation S
derived theoretically is general and shows that the decay of any exeited center , o
into pions is always more convenient than other Processes. The same holds also for
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ABSTRACT: The author suggests that if quarks are present in cosmic rays they may
be "cold" relic quarks (with temperature 3 - LK) remaining rrom the first stages
of the expansion of the universe in the interstel_l&r medium and in other cold
media. Their number is assumed to be Q@ ~ 1071 per baryon. Estimates are pre-
sented of the possible number and energy of such querks under several assumptions
regarding the origin, propagation, and acceleration mechaniasms of the cosmic rayi.
The analysis shows that it is reasonable to expect the primary flux of cosmic rays
to contain quarks, especially in the low energy region. If the cosmic rays come
from non-convective shells of the sun or stationary stars, or are accelerated in
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