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SUTITIE: Celculation of the effe

ctive eross section for the logg of q;g*gg;:gggf_ by
.fast hydrogen-1ike lons during encounters with hydrogen and i b
SOURCE: Zhurnsl eksperimental

,, noy 1 teoreticheskoy r;?]m, vo 49, 'no, 2, 1965, ¢ 2

. .500-514 - ;
TQ?IQ:TAG& helium, electyron loss, “ion interaction, electron interaction
ABSTRACT: - Approximate formuag in & form convenient for practical calewlations are |
‘derived for the crosg sections of K-e

’
1d a sufficiently complete and]
correct picture of the effect of variation of the colliding-particle velocity or of:

charge on the cross sections, The nonrelativistic Born approximation 1s uged in th'
the present article, and the ep

Crgy and veloclty ranges 4n ¥hich this approximation "
ie valid are determined, The relative contribusg '

teractions are compared. For low~charge iong the approximation yields cross seo'-""”";»
tions identical with those caleulat

ted 1n the free-collision epproximation. In othep
cases the caleulateqd croas sections ;
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- ‘,"Replacing Brake Chambers . ,
i;PERIODICAL V;fGrazhdanskaya av1atsiya, 1960 Nr 3, p 32 (USSR)

Q"',.ﬁ?;"ABSTRAGT-v ©.Thig ‘describes a quick method of repl beare ¥
R '_"jchambers of the Tu-104.- P acn.ng the -brake, A

L ',ASSOCIA’.[‘ION-

APPROVED FOR RELEASE: 07/19/2001 CIA-RDP86-00513R002064810010-9"



"APPROVED FOR RELEASE: 07/19/2001 CIA-RDP86-00513R002064810010-9

"é’.f’""" SABETAN R GO P FATHEF FELARHRTR T R E P R FR O NEERUSHIL B ,"!3» H ’?" . Z‘.! !'. ‘ ?I ’.\"rﬁ !i!ll! I rr,s ' '5 : i th
2143 o
S -~ 8/020 61/141/b03/ooz/021 a
/( ’5500 S e c111/c444
:.-Auwnona -,‘, Zhileykin, Ya. M. - : -
'ZTITLE: o "On the. refinement of tho cstimato of the spnotral

funotion of .the Laplaco operator .

;PERIODIGAL: Akadomiyz nauk SSSB. Doklady, Vo 141, no. 3, 1961,
S 543 - 54

-.;TEXT& Let. & be-an: n-dimensional domain for which tho eigcnva-
 1ue problem for ‘the Lapldce operator with an arbitrsry ons of the ..
" three homogancoua boundsty conditiofs is solvable; P 'be an arbitrlry '

fixed point in g; Q be dh arbitrary'point of g3 1(x) be the i-th bf/‘»J
: eiganfunction of tho considorod problom; 21 be the i- th oigonvaluo. '

. ‘The function e(p, Q) ‘-

,of the: Laplaco operator. As a apooinl csse of g a parullb-.pipod is’
considorod. L

Theorem 13 Lot G(P, Q) bo thc apaetral funotion of thc Llpllo. .
Oard 1/4 o

1(P) ui(Q) is csllod sgcctrsl tunction g
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: On the rofinemont of tho utinato... ‘ c111 444 L
foperator for the homogenoous boundary condition of 1-8t or 2-d kind

- for a rcctangulnr n-dimensional parallclopipod. Let be P ,‘ Q. Tbon
» thoro holds tho aaymptotio ostimation o

- e(r, Q) -Z 1(1’) 5y (Q) - 0(/-.“‘°). @
s Y—</‘° . ‘ _ L |

:whero _ ’ R
forN(B; S 'v- 2 for N) 8. . (2)

= N ¥ T -
~'1‘ho estimation is uniform with rospoct to P and Q in tho vholo l!-dim-
ensional rootangular parallollpi‘pod, out of which an a.rbitru-ily '

-small neighborhood of the point Q = P has been removed. -
The' eetimation(1) ia used in ordor to prove the following theorem:

Theorem 21 The - function v(P, Q) pf N va.riablea be -given.in an ar-
bitrary N-dimensiomal rectangular parallelopiped. In. the inner point
P of this perallelepiped it is asspmed to possess the singnlarity
‘1/ d- (0 <o <\’); after removal pf the singularity this function isa
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to satisfy the ordinary conditions for the expansibility (the author
means the given conditions of the basio theorem in (Ref, 61 V. A.
I1'in, UMN, 13, 1, 87(19568)). Then this function can be expanded in-
to a Youriez series in terms of the eigenfunctions of the equation _
40 +2Au « 0 in the above mentioned parellelepipsd with homogeneous
.- boundary conditions of 1-st or 2-d kindj by summationiin the sequence
‘of increasing eigenvalues the mentioned Fourier seriesiconverges uni-

formly in ‘the whole N-dimensional parallelepiped, out of which an are-

B ,bitrarily small neighborhood of the .singular point has been Tremoved.

‘A8 & conclusion among others the following representation =~ |
of the Green function of the Laplace operator for the 1-st and 2-4 g
boundary value problem in the 3-dimaneiopal rectangle is obtaineds

: h“;ﬂ!?:ﬂ;;"-“",:
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' The gﬁthorr thanks professor V. A. Il'in for the guqubt and advices.
There gre 5 'Soviot-bloc and’ 2 nén-Soviet-bloo rof_érqn‘o'e‘s._ DR
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- By gﬁaf_’, [ S
AUTHOR - MIRTMANOV, R.G., ZHILEYKD, G.I. "PA - 2573

TIITLE = . - -Analysis of diaphragmed wave-guides of certain types.

, _ . (Analiz nekotorykh tipov diafragmirovannykh volnovodov.Russian.)
-PERIODICAL - Radiotekhnika 1 Elektronika, 1957, Vol 2, Nr 2, pp 172 -183(USSR)
e ~Received L/1957 .  Reviewed 6/1957

ABSTRACT A aurvey of the work: carried out is given..'rhe results of this
P . work are used for the determination of fundamental technical char-
- ‘acteristics of the different wave conductor systems. On the basis
. of these characteristics ‘the efficiency of the systems 1s esti-
.. mated from the point of view of their application in modern tech-
- nology, e.g. for the acceleration of elementary particles and
- for the amplification of electrcmagnetic high-frequency oscil-
lations. The present work, at the same time, deals with a new co-
axial waveconductor system as well as with its approximated the-
- oretical investigation which is sufficient for the determination
- of the fundamental technical characteristics. The qualitative
- analysis of the diaphragmatized wave conductors makes it possib-
le to draw the following conclusions:
1. In the case of low currents in the electron beam (up to 0;14)
- and if it is necessary to obtain important phase velocities of the
. wave, it is advisable to use a well 1mestiga‘ced cylindrical mave
~ - conductor with disks.
2, If, in the case of. large phase velocities of the wave stron-
Do . ger currents (some ampéres) have to be used in the electron beam
-Card 1/2 ‘two systems s according to the required shape of the beam, may
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~_Analysis of diaphragxne_d_uayéfguides of certain types. PA -2573

be applied s the coaxial wave conductor with disks upon two con-
- ductors and a rectangilar wave conductor with two cogs. The ad-
vantage of these types of wave conductors consists in a low non- s
uniformity of the field E_ . When selecting the type of the wave N
conductor also the influefice excercised by the edge of the dia- o ‘
phragm of the wave conductor upon the possible increase of losses _
- must be taken into consideration. ’ o ﬁ [
‘3. In the case of low and average currents in the beam and at T
- not too high phase velocities a rectangular wave conductor with
- a'crest which is distinguished by a more simple construction but
demands stronger magnetic fields for the purpose of focussing
.- may be used, . e e S :
- (1 table, 2 111. 7 citationes from Slav Publications).

+ ASSOCIATION ,
'PRESENTED BY . =
SUBMITTED  9/1956 .-
' - Library of Congress

i s i
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AUTHOR: _ ZHILEYKO, G.I. TR : 89~9-8/32.
TITLEs .On"the Problem of Particle Groupings in a Travelling Wave Linear
. - Accelerator. (K voprosu o gruppirovke chastits v lineynom -

- uskoritele s begushchey volnoy v
'PERIODICAL: Atomnaya Energiya, 1957, Vol 3, Nr 9, pp 2L5-2L7 (USSR)

'ABSTRACTs A linear accelerator with "travelling® waves may be used for the
.- - -production of especially short electron momenta; In many cases .
"the grouping capacity of the accelerator is not sufficient.
Theoretically only that case is derived in which grouping qf the
electrons takes place in the accelerator itself, i.e, to a
sufficiently high extent. (With 3 Illustrations and 1 Slavig

Reference),

 SUBMITTRD: 19 March 1957
- AVAILABIR: - Library of Congress
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, o 9(3)  PHASE I BOOK EXPLOITATION  S0V/2596
- .- Zhileyko, .Georgly IVahovich ’ e

ARadiotekhnika‘1.elektronika‘v.uskoritelyakh zaryazhennykh chastits
(Radio Engineering and Electronics in Particle Acceléerators) :
. Moscow, Gosenergoizdat, 1958, 60 p, (Series: Massovaya radio-
biblioteka, vyp. 317) 30,000 coples printed. : TR

~ Ed.: P, 0, Chechik, Deceased; Tech. Ed.: N. I. Borunov; .
-Editorial Board:. A, I. Berg, V. A, Burlyand, V, I. Vaneyev, _
, ”=Ye.~N.'Genishchta,,I.fS.EDzhigit,yA; M. Kanayeva, E, T, Krenkel!,
- A. A, Kulikovskiy, A, D, Smirnov, F, I. Tarasov, and V. I.
Shamshur, - " , S ' B -

’PdRPQSE: This'boék‘is'intendedjfor:the general reader, -

- COVERAGE: .- The author presents basic informztion..on methods of
accelerating charged particles and briefly discusses the con-
struction, operation and application of various. accelerators

-Buch as linear accelerators, cyclotrons, phasotrons, synchro-
trons and synchrophasotrons. ' No personalities: are mentioned,
_There are 5 references, all Soviet (including 1 translation),

Card 1/3 e o . o
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Radio Engineering (Cont, ) , 80Y/2596
" TABLE OF CONTENTS: ‘
?t:*_f;Introduction RS :,‘le.~:

- -Chy I. Principles of Operation of Electron Accelerators
© 1. Physical principles of operation of accelerators .
+Acceleration by means of d-c¢ voltages
Acceleration by means of a-c voltages o
Construction .of aoceleratora o

V,'V'Ch. 2. Linear Electron Accelerators
- 5. ‘Standing-wave 11near ‘accelerator
Traveling-wave linear accelerator

: ,Ch 3. Cyclic Electron Accalerators e
s Classification of cyclic accelerators
,"8. Cyelotron

~ .9, Phasotron
.10, Synehrotron .~
o 2116 - Synchrophasotron
: @,»Car‘d'2/§n [ '
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Radio Engineering (Cont.) S0V/2596

12, Ring:acceleﬁator5 w1£h strong focusing ‘ 50

o A3, Cyclic'accelerators_usiugrelectromagnets without iron
. .corea, . R R

- Ch. 4. Application of Accelerators o v SRR ! S
14, Accelerators in nueclear physics : o : .. 54
-~ 13. Accelerators as sources of X-rays . L 86
‘16, Accelerators for sterilization . ' ' =
17.. Accelerators in radio engineering ‘ ,
18, Accelerators in chemistry e y
-9, Protection from-the harmful effect of accelerated par-
.- ticles on livingrorganisms R S S

Semluston”, [t Ml e T

"i;'_AVAILABLE{ {Library&pf'congresé,

o f;:c‘a'rd 3/3 S |
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Concontration of accolaratod uloctrons ina , )

ﬁold ot a travoung
olactromngnatic wavae, Nnuch.dokl.vys.ahkoly, radiotekh, 1

elektron.no.l 203-206 '-58, (MIBA 12: 1)

l.r_IAnatitut radiotakhniki 1 alektroniki Ax SSSR.
: ' (Electrone) (Radio wav es) '
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' »lEnergetic o nditiona in .wave guides during the acceleraﬁion of
“electrons, Hauch dokl.vya.ahkoly, radiotekh, 1 elektron.no,l:

]_193-202 3 56. (unm 12:1)

'1. Institu’a radiotakhniki 1 elektroniki AN SSSR
; - (Vave guideg)

(i
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Z{IILEYKO 0.1,

P

~ Solution of the powar-balance aquation for a wave guide destined for o
. electron accelaration. Nauch, dokl.vys.shkoly, radiotakh, i elaktron., no.2:
- 63-65 1 58, . .. (MIRA 12¢ 1) : ‘

o 1. Inatitut raaiobekhniki 1 elel.troniki AN SSSR,
: : ‘ (Wave guidea) o

i i
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80V/120-58-2-30/37 B "

ITIE: A8 -Wire uorrecﬁed»Line for the,Transmission dr_High L
'.,;Vbltage'Pulses;(OanprOVOdnaya,liniya 8 korrektsiyey dlys
s ,,;;<3_*peredachi;impulfscvjvysokogo napryazheniya) L i
. PERIODICAL: Pribory i Tekhnika Eksperimenta, 1958,Nr 2, » 107 (USSR) -
T;;ﬁIn,éxpéfimenté.émploying pulse circuits it is often nece-
ssaryf,‘tov,;'bransmit,'high_;.v_oltage pulses over some distance with- i
:r;iuoutichangeyingwaveform;' The use of coaxial cables with - -
z,‘matchedfoutput for pulses up to a few tens of .kv Is not
“possible;A;TheijSt;COnvenient method is to uase a single Sl
Wire suspended at a helght of ‘about 2,5-3 n above the ground.
-~ - The line nust be corrected to eliminate distortiOHTOE_the~ '
T Waverorm;,;Thefarrangement shown;in'Fig.l gave very gocd re- .
5 Bults;*“ln;this}figuye-'L'ﬁand Ry , By are the correcting
'_”inductanceiand1reSistance»réspectively.' The total capasi-~.
: ,-tancevof,the“line~is l2O wpf, Using thisg arrangement it ig oo
i ~Dossible to transmit ~ up %o a few kv over & digtance .
. Carda iz DR Tl L e

CIA-RDP86-00513R002064810010-9"
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A flngle-Wire Corrected Line for the Transmission of High VoltavevuA”' ’
Pu ses

of 10 m.. The waveform of the pulses is shown in PFig 2 and
. the values of- the " quantities indicated are given in the tdble aj
 The’ repetltlon frequency was 200-—300 c/s., There are 2 figures
and. 1 table, . -

ASSOCIATION Institut radlotekhnikl i elektroniki AN SSSR

“(Institute of Radio: ‘Engineering and Electronics of thev
Academy of Sciences. of the USSR)

SUBMITTED August lO 1957

: i:":;1 Waveguides--r'laterials 2 Puleea--Transmissio‘
3. Electric wire--Applications : .
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,.AUTHOR: - S

S TITLE' =

' PERIODICAL:

: :',:This is an a'bs’cract from the periodical J A ¢
o927 (1957). (Abstractor‘ G.I. Zhlleyko) There 1s 1 flgu;egand
, ,7,,1 reference. _ ‘ v

- 1 Electron accelerators—-Design |

09‘17‘-2‘-21/33

“-,‘:Rebatron a Resonzmoe Lleotron Accelerator With In%pro%red "1 '; o
- Longitudinal Grouping (Rebatron - rezonatormyy uakorital' dlyé

elektronov 8 uluchshennoy prodol' noy’ grunpirovkoy)

Atonmaya Energiya. 1958. Vol. 4, Nr L, pp. 393—394 (USSR)

. TITIE: Rebatron

FIISEC
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_:’l‘he Applica, on of Linear Eleotron Accelemturs for the Exoitation

o7 Lof Millimeter-Radiowaves (Primeneniye lineynykh elektronnykh
AT ;uskoriteley dlya’ generatszi millimetrovykh radmvoln)
PERIOD;CIAL:,‘Q__‘Atomnaya Lnergiyn, 1958 Vol 1“ Nr by pp. 394-594 (USSR)

© ' ABSTRACT: = This is an abstract in fom of a short summa from the period-v PR

.. ieals J. Appl. Phys,- 22,527 (1951), 2L, 826 19533 and IRE ..
AP-4, Nr 3, 374 (1956). (Abstractor G.L zmleyko _Thgre are .
‘j}5 references, 2 of which are Soviet. SRS

1 Electron aecelerators--?erfoxmnce 2. R‘adio' wﬁ?é"s:ixfbfnéééﬁéh’f',

am
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T Some Characteristic Features of Septate Coaxial Wave (Cuides
-,(Nekotpryyejoaobennosti;koaksial'nykh diafragmirovannykh
s volmovodoy). i e 2

’iIfLE:‘a

PERIODICAL: = Radictekhniks, 1958, Vol. 13, Kr 8, pp. 24-29(USSR)

“ABSTRACT; ' - The chatacteristic features of septate coaxial wave guides o .
.7 - are investigated from the viewpoint of the quantity of flows - i
- of high-frequency power in -the case of waves of the E-type.'
‘The poyer flux in any wave guide is determined by the formula(1): K
: P'ﬁlrEOGf;*whére’P'deuotesjthe'power flux, < the constant;Eqjthe -
longitudinal component of the electric field,G a funetion = -
~dependent on the: geometry of the wave guide and the phase = - T
~ velocity of the propagating wave. From (1) may be seen that in ;
-+ the case of constant E, the power flux P is proportional to - -
. the functloh G.,Therefore the author only investigates the be- -
.. haviour of ‘the function .G in the 'case of changing wave guide
" dimensions and phase velocities of the propagating wave. The .
equations (2) for the field component of the basic type of the
E-wave in any wave guide of oylindrical symmetry are written
down. (Formula (2) is derived in enclosure 2). It is assumed *

 Carda 1/4

RO -

T T TR

R
HH i
AT
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" Some Characteristic Featurea of Septate Coaxial ane Guides SOV}HOB 13 8-4/32

formulae (2) six cases cqn be distinguished: the coaxial 1line
- with diaphragms at both conductors. For these lines the follow-:n

- for the exact value of the function {¥ are derived for all these

'that the wave guidea are’ infinite,along the longitudinal axis ;ﬁ
% that the diaphragms are infinitely thin and the distance

between the diaphragms is considerably smaller than the wave
length in the wave ‘guide, and that there exists no change of
the fields with® reapect to the azimuth. -In the solution of

ing can be assumed in the equations (2): 1.) A = 0, 2.) B = 0,
3.) Ep = Oat r = Q(a<:Q<Qp).- The coaxial line with diaphragms:

- at one ‘of the conductors, i.e. 4.) b = f or 5. ) a=dand an

ordinary wave guide with diaphragms (6) a = d = O. The formulae

cases. The change ‘of the function’G in dependence ‘on y. is given‘

‘in’ a diagram for these cames. -A and B are constants which are
- . determined by the boundary conditions and the excitation ‘con-

ditions. A and B occur in the equations (2), where 2 f denotes-
the diameter of the wave guide, 24 the diameter of the’ internal.

: ;'conductor, 2a.the diemeter of the internal: diaphragms, 2b the f*
- -inner diameter of the external diaphragms.

From the diagrams ‘the following may be seen: 1.-Within the range
of small 7(1 e. phase velocity vpp—Y of the light velocity c)
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: SOme Characteristic Features of Septate Coaxial Wave Guides SOV/108 13-8 4/12

,ffﬁ the moet uaeful retardation ayetem ie an ordinary cylindrical
.'clwave guide with diaphragma and a coaxial line with diaphragms fﬁ'
at ‘both conductors with the condition Epr = 0 at r = q.
2,-Within the range of great y(y=345 and more, i.e. vp™O, 1 c)
"only a coaxial line with diaphragms at either conductor and the - B
ocondition Epr = 0 'at r'= g hags small @ values,
3. -Coaxial linee with diaphragme at either conductor and B=0
‘and ' A=0 have greater G ‘values than lines with B, « O at r = Q.
4.~ ‘A coaxial ‘line with diaphragms at the inner conductor only ... NS
- has a maximum value .of the G function. Therefore this syatem o
wois the most effective. S :

L ezl

i
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e;(fig 1)V | =

- "There,are 2 igures and 3 references, 1 of which is Soviet.

o SUBMITTED Ma.rch 5 1957 initiall a
- suBMIT 4N
o ,;-revislor’l) ( y); n ovember 4, 1957 (after

oL ”’a"eg“ides--mlvsis 2. Electric fields 3. Waves-'-PrOpa’g.atidri}f"fE'
B 4. Mathematics : _ . B R e

éméﬁ :
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urrentﬁissc)l "Waveg\;lde -electronic- accel—"f:'*"i“’;
‘ 8-and approximation theory for re- - N
o -operating. vondltions." Moscow,:1960. 8 pp; (MiniZLry of - . HEE
ner and BSecondary. Specialist Education RSFSR, Moscow Physics Engin- = -
__‘,.Inst),. 140 copies; price no‘t glVen, bibliography at end of text

KL, 25-60, 131)
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_retsenzent; MARKOV, G.T., prof., retsenzent H
- FEDOROV, N.N., dots., 'rets_enzex_xt;j VZYATYSHEV, V.F,,

| JZHLLEYKO, Georely. Ivanevich, dots.; LEGEDEV, 1.V., prof.,

- assisten, red.;

* - [Interaction between electrons and an electromagnetic
. field] Vzaimodeistvie elektronov s elektromagnitnym -
polem. 'Moskva, Energ. in-t, 1963, 55 p, — ,
L T T T TRg 1841)
1. Kafedra teoreticheskikh osnov radiotekhniki Moskov- ‘
skogo' energeticheskogo instituta (for Zhileyko), '
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*| ACCESSION NR: AP4043671 " . §/0109/64/009/008/1374/1385'

S AUTHORJ Zhiieyko,‘Ga I.

L TITLE: ,"Para.rih‘ertéi-s}"'bfy an gleét’xjpﬁ: beam that radiates slectromagnetic wévﬁep

7| SOURCE: Radiotekhnika i elektronika; v. 9, no. 8, 1964, 1374-1385

TOPIC TAGS: electron accelerator, electron acceleration, electron beam,
electron beam formation SR > : :
ABSTRACT: These characteristics of a cluster-forming accelerator and the
.| ‘parameters of its electron beam are theoretically considered: (1) Maximum ;-
| beam current; (2) Power of beam harmonics; (3) Permissible energy straggling
7| of electrons; (4) Maximum spacing with which the length of the electron cluster "}
i+ remains within a specified limit (effective range of radiation at a specified wave=|:

length); (5) ‘Modulating-voltage amplitude; (6) Permissible spread of spacing’
'betwe'enfthevﬂugte"qu'(sl':abf;lity of the cluster repectition rate); (7) Requiroments '
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of accelera.tmg and modulatmg devxcea.» Formulas are also developed for the

:short-wave band; a considerable radiation power can be obtained only if the -
'radtator resistance is 1,000 ,ohms or higher and Lf the radiator length exceeds
~'| the wavelength by 1,000 times or. more. ' To provide high-powar shortwave.
7] radiation, -the electron beam must have a very narrow energy apectrufn. H.-
21 Motz' estimate (T. Appl. Phys., 1951, 22, 5, 527) cannot be materialized in

times lower than the maximum power, mainly because the radiator length is
smaller. Orig. ax-t. has' .-i4 figures and 38 formulas. e .

“"| ASSOCIATION: none "

.SUBMITTED' 27May63 f' ENCL' oo

2

| suB CoDE: Eu NO REF sov.;ou OTHER! 004

! Card ,.z‘/zt e
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_parameters of a beam having maximum harmonic content. It is shown that, ina’

practice. In tk¢ cases when no specxal radiator is used (bremssttahlung, Y B
radiation by inhomogeneities, etc.). the beam-~harmonic power will be 10'-51_
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:of acceleratmg and modula.tmg devxcea.v Formulas ‘are also developed for the
_parameters of a beam having maximum harmonic content. It is shown that, in a
+.’| short-wave band, a considerable radiation power can be obtained only if the - =
v“{ radiator resistance is 1,000 ohms or higher and if the radiator length exceeds f‘
| the wavelengfh by 1,000 times or more. To provide high-power shortwave - :
"+ | radiation,-the electron beam must have a very nairrow energy spectrm‘n. H. S

Motz' estimate (J. Appl. Phys., 1951, 22, 5, 527) cannot be materialized in ..
~practice. In the cases when no special radiator is used (bremsstrahlung. R ‘
radiation by inhomogeneities, etc.), the beam-harmonic power will be 10810 ‘, :
times lower than the maximum power » mainly because the radiator length is i
smaller. Orig. art. has: 4 figures a.nd 38 formula.s. R .

ASSOCIA TION. none

'SUBMITTED' 27May63_‘ ' ENCL. 00 o

- SUB CODD‘ E(a OTHERt 004
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""'Invastlgating ‘a plaama”with a relativiet.ic electrom boam, Zhur. tekh '
a3 n0,611035-1038 Je t65,. o NG 13:7)"
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Waveeguide bypeA elarato .buncher intended I‘or r,he production oI’ a
~monoenergetic elecbron beum. Atom. energ. 18 no.6a627 Je '65. ‘
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ZHILEYKO, G, I,

Linear a.c.'ﬁelerator as an electron source in an electron micrascope. '
Zhur.tekh fiz, 34 no.122218 £-.3187 D 144, - T

(MIRA 1832)
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Pe.ra.me’oera of an ele‘.tron beam radiating electircmagnetic waves,
Hadiotekh. i elektrcn. 9 110-881374-1385 Ag '6A.

C(MIRA 17520)
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—ZHILE!KU, G. I,
W”W_k ,
: Parameters of a buncher for a linear traveling wave electronic
~accelerator following a prescribed bunching law. Zhur. tekh, -
fizo’ 33 nO 1231101&9"11655 D '630 . : o (MIRA 16!]2)
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Acczsszov NR. 24015552 :e?;;ie
AUTHOR: Zhileyko, G I . o

TITLE. Power balance equation 1n a linear electron accelerator
souncz.' Atomnaya energiya, ve. 16, no. 2, 1964 138-139° |

TOPIC TAGS- 1inear electron accelerator, pewer balance, waveguide, =
super high frequency, electron pocket radiation, electron acceleratorf

1fABSTRAcT- The input power of super high frequency oecillations in a.
waveguide is consumed by the accelerated particles, by losses: on’ =

imetallic walls, by the wavegulde diaphragnms, and by radiation of the
"+ electron pockets. ~The differential equation for the ?ower balance

has been obtained by the author in a previous paper { Nauchny*ye ¥
doklady* Vy*sshey Shkoly*ﬁ ‘Radiotekhnika 1 elektronika, no. 2, (1958
63).  For high energies (% = 1) the results of the work by E. Lo <
Burshteyn and G. V. Voskrﬁsens iy (Atomnaya energiya, v. 13, 4U6-
;i(1962)) are used.' It 15 deduced that, for this caee, the 1nf1uence
S SRR
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Eqﬂation of the bdlanco of ' : :
Power for
 acoslerator, Atom, energ, 1 no.leaaflﬁm;r tg}}ac".’“.

(MIRA 17:3)~  )
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By %2neazf electron accelerator. Atom. energ. 12 no.2s147-149 F

et i ' (Mm 15: 1)
SRR ;(Particle accelerators) (Electrons)
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Effect of spatial charge on electron bunching in a traveling-uave

. -~ 1inear aocolarator. i.hur. tekh, fiz. 31 0.t 506-507 (ﬁﬁ;\éiiné’

"V'i-l_Moskovskiy energeticheskl{ institut. o
(Partiole accelerators

(Electrons) (Electric fields)
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Effect of spatial charge on the bunchinpr within a i‘reely moving
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AUTHOR: Zhilexko, G, L, :;u

-_ : TITLE: e A linear eleotron aocelerator .

'fPERIODICAL: : Atomnaya energiya, v.e12, no. 2, 1962, 147 - 149

TEXT:‘ A 11near travelling-wave electron accelerator ig described whlch .

»has ‘the following parameters:’: electron energy 0.5 ~ 5.4 Mevi beam current—_b

up:t0:150 = 250 maj mean current .50 pay spectral width of accelerated

';particlee 5 - 15%; beam parameter at a distance of 800 mm, 3 - 6 mmj pulse.

duration 0.1 —v2/usec. The final energy of the electrons is varied by -

,varying the frequency of the accelerating field. The duration of the h-f

.- pulses and the injection voltage can be varied and the pulses can be shif-

ted relative to each other. The 2 m waveguidé of the accelerator has con- X
stant tube diameter; the phasge velocity is varied by adjusting the aperture

. “in ‘the range 0.11 - 0.16 A (A~ wavelength of the accelerating field in
. free space).- ‘The h-f power oan be supplied at different frequenc:Lea, It
 is eupplied to the input waveguide via a transformer with a speeial stepped

cone and four aperturea 1n the first four irises for band broadenmg. As
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v:"E_electron energy U, h-f power .P, beam ourrent I, and injection voltage U

o ‘ P<Pi Wh'en' U 23 is decreaeed by 15%, 1 decreases by 20%. The input~

: s/oe9)§2/o1 2/002/007 /013 3

A 1inear electron ses . TR : B102/B138

‘a result working the i’requency band is 3 - 4 5 Mo, despite the small a/,{
ratio - {a is the aperture width), The electron gun of the accelerator has
‘an oxide cathode, The main: characteristics of the accelerator are given . in .
'Figo 1 for different conditions of operation and are partly compared with
caloulations, The spectral width AU was also measured in dependence on

in,j
The experimental curves were in eatisfactory agreement with the caloulated

- ones, using the equations AU(U) = (u/u +1)3/4(1 -u /U max)VS’ AU(P) &
: (P/P ' «-1)1/8 and AT(I) = (1 - IU/P)1 8, deviation was only observed
: where the equili'brium phase f, was close to- 90°, From the I(P) and I(Uinj) ‘

- _curves_lt can be seen that I ohanges near P~P 4 2nd drops suddenly where .

“to- output ratio of particle number is between 50-~ 80% for 0.5 -~ 3.5 Mev and. o
30 - 50% at ‘ugher energies., At 0.5 Mev the angular length of the electron -
cluster was 80 - 90 , at 3~ 5 5 Mev it was 15 - 28, 5 The efficiency of
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30-50"at3-4”ev, at5-54Mev
figures and 7 Soviet references. S

G2

-{July 14, 1961 ' o

Main energy characteriatics..: in Mev ‘as a function of f in
: "Mo; — expprimen'c,---- theory; 3\ U in Mev versus P in relative
_'units; for several frequencies; the Ai denote. the points where

: .5.'-:’71PA - P and 50 - 90 . b) U in Mev versus Iin ma for P - 2 --3
‘(1), p s 4 (2), P - 5 (3) and P = 6, 5 rel, units (4). ‘ :
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- UTHORS:.

: ,TITLE:{.}
IR ;kelectron prebuncher

!f'VPERIODICAL?:k

Atomnaya»energlya,

O oERT:

ohileyko, G. I., Yakovlev, D. A. S

Exper1menta1 1nvestigation of a llnear accelerator with an L

'v. 11, no. 5, 1961, 447 - 449

5/089/61/011/005/009/017
3102/3104

“The authors,investigated ‘the dependence of the width of the

'spectrum sandof- the beam current on- the main paremeters of the experlmental

B arrangement° %
“The’, double—resonator prebuncher was

Lf'fed with h=f current via: cables in-"7 '3‘“"

" -cluding phase shifters.: The. ex-
‘{per1ments -weTe’ made ‘with' two, ag”

wavegulde

L

— phase soanners .

. well as with: one, ‘resonator. “For-
- 'both, the width AU of ‘the’ apectrum -
-~ of ‘the “accelerated electrons ns :
“well ‘as the’ current ‘I of the s
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ag0na v(a);iof h‘,inj ybion: oltage and or ‘the. -1 power supplied to
Lhe resonator(s ). ' Résultat: Phe- prebuncher exerts a considerable. effect on.
“the operatlon of the accelerator., The etperimental ‘results agree. with the
'-j$thnory., With P = 20»_,40 “the ‘electron bunches emerging from the’: R
' prebuncher coincide in the”aocelerator at the equilibrium phase:’ thia
yields minimum width of” spectrum and meximum ocurrent. At a phaee of the
"~ phase’ scanner 0f pia- -(80 - 120" ), .the -beam enters the accelerator in the i
: ,—phane range.. of electromagnetio traveling vaves rendering bad bunching - L
,a_jconditions. A prebuncher, even with-one ‘ragonator, raises I to 3I, and V/F/v-‘
" reduces AU- %o AU/3 ~ AB/4. ‘Use 0f two. resonators raises the curront by
. 'several timesy ‘but operation conditione become more sensitive and their 5
' There are 6 figures.. : . :
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. AUTHOR: zhileyko, G. I. o |
TITLE: - Current load of the bun’dher‘ in a linear accelerator .

| PERIODICAL: = Atomnaya energiya, v. 11, no. 2, 1961, 181-182

 TEXT: It is shown in the present "Letter to the Editor" how the effect &
o~ high ‘current upon. the diminution of the traveling-wave amplitude is to be
- taken into account when calculating the wavegulde buncher in a linear
~accelerator, especially when determining the geometry of the waveguide
diaphragm as a function of its length. In terms of the problem: I
- F(y,a) = £(w,a) (1) (where ais the radius of the opening of the waveguide
e diaphragm, Voh is the,phas_eg"velocity of TM waves, ®is their frequency, :

T Vy'."Y(u/Avph)?- N (Q/oj?7i_a‘ ;the'*gigenvalue of the problem of propagation of |
TM waves in the waveguide) this statement means that y and a become functions = -
of ‘the load of the waveguide due to the particle-beam current. The attempt
is made to ‘express y as an approximate function of z (z being the , :
lpngitudinal coordi_na.te) for a waveguide with variable phase veloecity,

~ Card 1/3 e N ‘ SRR o

R RN
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. current load of the buncher in’ e . Bloz/B20Y

26371 o
s/oa 61/011/002/008/015 _ )Z

,f-vtaking account of the “load due to the current nnd ot power losses on the
.~ walls. If y is known as a function of z,it will be easy to calculate the
other parameters of the waveguide. The equation of the h-f power flux.
balance in any cross section of the accelerator waveguide reads '
dP/dz e ] einy - 2aP, where P denotes the h-f power flux, I is the particle-

“. -beam current, “f1s the equilibrium phaae of the partioles, and a is the
< ‘attenuation in ‘the waveguide due to the losses on the walls. 'I‘he solution
Lo of this equation is to be sought in the form
- R=(p, ¢?%% qu)e™2%%, wnere U = E,singdzj P = P, if 7 = 0j U is the
,«jkinetic energy of the particlea. In order to eolve the integral U(z) xnust
- be known.,, =2 . o
AR P = [Po - IU(1 + Q)]e' oz is now obtained, where Q = ékZaz +2a° z)d&
“ . If az is sufficiently small, this will be an approximate eol ion of«(1)
‘An approximate expression is then also sought for ¢, and is eventually found
in the form ¢ = az1 + azz%, where z, is the 1ength of the accelerator wave- -

guide.  The current load is negligible if the drop of the h-f power flux -
along the waveguide does not exceed 15~ 20%. Thie entails a drop of the -

{1 A

APPROVED FOR RELEASE: 07/19/2001 CIA-RDP86-00513R002064810010-9"



"APPROVED FOR RELEASE: 07/19/2001 CIA-RDP86 00513R002064810010 9

E‘ 3 SRS ELA BT i SR R e ST RN LT R R B I 30 JERYIREIRRSG ¥ b e - CERERITAUECIRIFE 4 IFE P CFN gyt F Y ey ;.‘{‘"
, SR - 8/089/61 /011 /ooz/ooe/ms
: Current load of the buncher in cen o ; B102 201

'accelerating voltage by T~ 10‘}5, which, as a- rule, haa no effect upon the
work. of the accelerator.~ There are 4 references: . 2 Soviet-bloc and 2 non-.
. Soviet-blos. * The two referencea to English-language publiocations read as = . -
- follows: . G. Saxon. Proc. Phys. Soc., 6 » nO. 417B, 705 (1954); ‘R. Neal.
J. Appl Phys,,_g, No. ,, 1019 (1958)

' SUBMITTED' December 7, 1960
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§| MARIYHOV; Yevgenty Milhaylovich; ZHILEYKO, G.1., red,; BORUNOV, N.I.,
- [Electronicdevicea ofdiacrete action]: isibkt':‘ounw.e'ustrdisibv;a‘ |
- . diskretnogo deistviia, : Moskva, Gos,emerg.izd-vo, 1960, 127 p,
e (Masscvaia radiobibliotela, no.381) ' (M 1417)

i

-+ (Antomatic: control~-Equipment and supplies)
- (Blactronic apparatus and applisnces)
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- AUTHOR; ,___V_Zhileyko, e. 1.

o e : {
CPITLE: ’Loed ohareoterietioe of an electron linear accelerator
: b »~‘with traveling wave ' :

o PERIODICAL ”thurnal tekhnicheakoy fiziki, v. 31, no. 4, 1961, 502 505 .

,_'TEXT The euthor attempted to determine the approximated load character- :
‘istics of the accelerator: mentioned in the title. (The exaot coneideration s
. of ‘the shift of the equilibrium phase was made by numerical integration -
of the equation of motion of ‘the eleotrons which is very difficult), The
. -exact solution, however, is not necessary in most cages;  the approximatione
~are made as follows; - Aocording %0 G+ I. Zhileyko (Rad. i elektr., 2, :
63,,1958) the field: Btrength E of the accelerating field is the follow—-

. ing in eny point of the ecoelerating waveguide.
VP - IU(1 + a2 . a z )
S T

(1) where « denotes the dsmping
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'Load chs.raotarie’cios of ...‘:.{ 25/B20

oeffioient of the wa.ve, 2 -’the longitudinal coordinate of the acoelerat—
ing- waveguide, P~ the: high-frequency power flux with z = 0; I - the
-amperage of the beam, U-- .the energy of the electrons at a given value of 2,

The function T' - ——5 E H ds depen‘ds on the geometrical conditions of

2Ez» )

the waveguide and on the. bhase velocity of the wa.ve" 8 is Ethe area of
the cross section of the ‘interaction’ volume. By taking account of. ’ I
Eaceel = dU/dz = E sin (fs ‘Eg. (1) can’ be written in the differential form., o

sin § e azdz - V — r 'dU." With % a oonat r - conet,
P-IU(1+az+az) . _ '
rit can a.lao be written in. the form

, - L
sinq5(1 - e79L) . [ ) sintfs(1 -e ¢ )J T S
SN PE e if 1 :
: PR 2aVﬁ » | + a2 + o'z

-1t oL ‘+> “21', _' where L is the length of. the accelerator. : Since-
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EszSin f{s,-’j '7 (2) ’ 3 e

L
-I 4P
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= zdL‘is the équilibrium value of the energy.‘ Fig.>.

: 8" dependences of .U on I expressed by (3) ‘and (4) ‘These: "
-;ourves are in.‘good agreement with the experiment. ‘The energy U of the :
P - not-only reduced by the- reduction of the amplitude of- tha'._
‘field but also by the: disturbance of the: aynchronism' with reduced
?onergy (i €4y ‘with reduced. velooity) ‘$he ‘electron cluster is'no longer
on:the: wave creet.; With ({« <z n/2 the: electron energy decreases ‘more f' :

lowly due” to' the distur'bance “of ‘the - synohroniam. hquations (5) and (4)
re - solved by ‘an. ansa.tz' : with given U arnd, hence, also with given

¢ thefcorreaponding value of the amperuge I.can be determined.- In
3) and (4). with L .-o also A 0 must hold. The. change oi‘ fhe

‘quilibriqm .,phaaés_ia» ih’»};ggne:gl-;,’q’i{/ a_:_}c S (—- -_—-) dz, where lr. = 2n/:\.

- - ° _'
A denot’ea I:fche wavelengt of the accelerating field; ﬁ and ﬁ are the

relative velocities of the electron nnd the phtme of the wave.» Wit_h -
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N
A_”,. ( 5, )

radiane and'the energy 1n ‘Mev. With (3) (4), and (5) the load character

istics ofithe" accelerator can be’ determined from its’ data., The. figures

show thiload: characteristica 'of -some acceleérators which are: :described- in

U ications,. ‘According to ‘these characteristics the calculations are

in ‘good’ agreement with experiment. ‘There ‘are 5 figures and T references‘
_Soviet-bloc ‘and 6 non-Soviet bloo._ ‘The two most recent ‘referendes to

English-language publications read as' followa: G. Saxon, Proc.-Phyo._,a

6 , 4173’ 705, C. Yl. Hiller, PIEE, 101, po I, 130’ 207, 1954
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Moskovakiy .en‘ergeticheskiy institut (Moscow Power
Engineering Institute)
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B125/B202 e .

iexperimental (1) and theoretical (2)- load oharacterf
: 3= in Mey, U = 3 4 Aev,« g

.;,;;_,»"550 L = 2m.
2 U 4 6 Hev, P 2. .14 milliw" ts,
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B123

for th aocelerator by c.’
‘Bareford and: M. G. Kelliher;
Ldeuignations ‘ap.in Fig., 2. B
U= 14, 8 Mev;:P<=,1;5 m;ll;-
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AUTHOR: ~ - Zhileyko, Go I. - - . _
CPITLE: | "Ef‘f;qti of '._;s“pa",é,é charée ‘on the grouping of electrons in &

o R }1iri'gar.i'\travnelingrwave accelerator - ,
PERTODICAL: Zhurnal ekhniohaskoy £iatkl, vo 31, no. 4, 1961, 506-507
PEXT: The foree of fépé.ée»io"harge acting upon the grouping eleatrons in

a linear accelerator with traveling wave oan be determined by comparing
the electri_c:‘fie‘ld:produoed by the space charge of the electron cluster

and the eleciric field of the accelerating wave. An electron cluster  — °
of the angular length 2¢ is ‘agsumed to move along the z-axis aynch:onously'
with the-wa'.v_e.» The field ‘strength € of the field of space »charge along OL

. the_z;agi'ﬂ_n‘ ‘gag‘mea “to b_e';'E - -Zf-‘-—- F(r,1) (1) where r and 1 are the

v : T Ay
 radius and the length of the cluster, F(r,1) the factor characterizing =

* the form of»the cluster, Q - the charge of the cluster, € - the dielectric

~ constant. ‘The total field strength at the ends of the éluste_r then is =

Card 1/4

', ‘%}?"gi* v‘:" H3hdle
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Effect of apace charge on tha e R B125/B202 o N
E, sin (QB 3 ¢) - E and’ E sin (<€ - ¢) + & where cf denotes the .

g v;equilibrium phase. If ! is 8o’ large that with1y<§1, L
- B, ain(h ) - t;t- B sin? B, sin (@, - ) + t - &, sing, (2)9

" ‘then the grouping effect “of the- accelerating field is oompensated and the __
o 1im1t of E is Eli - E 4;003?5 (3) " 1f the cluster is grouped without S
| lossee of the beam current I, equation 29——-9- v1 - p : — F(r,l)

- E oos?s 7 (4) is obtained from (3) if ¢ = 1 5% ﬁk . Eq. (4) permits the

'determination of the. admissible beam ourrent I for a glven 1ength and
form of ‘the oluster g5 well aB with given: amplitude of the field and the
equilibrium phaee. 1f the cluster (radius r) is spherical F(r,

= 1/r y and (4) takes on the form 30%p 1 - ¢ I -4— - E cos? (5)s

~In this ocase 1= 2r and the factor v1 - 2 is obtained as the reeult :
) of relativistic correotions. This Eq. (5) is reduced to _
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3

Lo S T s/057'/61/051/004/617/918
o Effect of space'charge' or}'ftrhze_...f B 3125/3202 ) o ;

_1_3_%_))_ o 6"Ez(‘v/mr)_bbsfcpsf ".(6) with A = 10 om snd B = 0.5. Very important
conclusions can ‘n’e;glvra.wr_l_vf’rbm (6): ‘W»ith Ez = 50_kv/om. 9, = 745°~ and
1 =1 mm'.th_éiuiaxim\im»fadu'iié'éib‘].é amperage is 12.7 ma and with 1 e 0.5 mm,

o4t is 1.5 ma.: ij.th*a'.nf'incréase in ‘the field amplitude until the R
- practical limit of 150 kv/om and a deorease of the equilibrium phase to .~
- 10° the emperage of the beam inoreases only to 10 ma with a diameter of

0.5 mm of the spherical cluster., Actually, Eqs. (3) to (6) must be - -
_written in the form of -the ‘inequalities & < E 4008 ¢y . The amperages - .

__of the beanm determined: above are then reduced. These examples indicate =
a strong effect of -space charge on the acceleration of the electron
cluster. The,practioﬁl;applicability‘of this method is obvious, since

the. production of a field strength of 150 kv/om Tequires the feeding of

an 8 to. 10 mw high-frequency power into the accelerating waveguides A
similar but simpler method - for taking account of the forces of ‘space ..
charge has been described by Hs Leboutet (Ann. Radio8l., 13, 52, 107, 1958). -~}
‘There is 1;non-So#iet4bloc~referéncé. : : : : T
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= Effect of space charge on the oee o B12

vASSOCIATION‘ Moskovskiy energetioheekly institut S R
R (Mosoow Power. Engineering Inatitute) L : M

| SUBMITTED: - Mey 19, 1960 .
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§ 'f’ 2552
9,1/2.‘50 ' s/057/61/o31/oo4/01e/o1e
o?é ,ZJ 4{0 13125/13202 ,
;AUTHOR 0
. TITLE.‘ ‘ Effeot of epace charge on 'che grouping of a freely moving

electron clust er .

| PERIODIOAL ' Zhurnal tekhnioheskoy fiziki, v. 31, no. 4, 1961, 5oe 510

,TEXTv The author studies the prooesa “of grouping. of eleotrona in' a
goluster under the effect’ of-a grouping electric field. ‘A cylindrical
alectron cluster with a length 1 and invariable radius r- is asaumed
- _to move freely. with the velocity Voo The grouping sinueoidal voltage

| g'roup ~r< v ) a.cting during a short period acceleratee the frontu
electrons ‘and -the back electrons,’ but not the central electrons." - For B
reasons of gimplicity, the elactron ‘distribution is agaumed to be. even, . ‘(

~ and the form of the electron cluster to be. invariable.. The field strength 2
' E of the. apaoe charge at the front face of the cylindrical cluater with
ra=0 (1.e., on the axis of the oylinder) is ,
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o 2merT b T : “F .7(1);vHWhere Q 18 the total charge of the -
olusber. Mhie i il oA o [ s

v'fac: :i" thghiqiﬁgld 1s assumed to act upon all electrons on the fro 15 '
cluster. The degres of grouss ol the compression (rouping) of the

A e 8ree of gpquping.of the .oluster is then determined 'b;"’ v

fomparing the voltage U and ‘the integral N €41, where 1 . is

: R oo T e Lt o 1 ©ig

e R o - ; ’ mj'n .

' .are compensated by

- In addition, - e
the length of 0

elementary ana

CIA-RDP86-00513R002064810010-9"
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- 'B125/B

;If the'wavelength of the var;able grouping voltuge v is IL and if tha St
“electron cluster is formed from a continuous eleoctron beam with the SO

v\' 3125/3202 —

fIn thia case the initial length l of the S

074393004 0 HARESS; 9,1591%?‘1?,”5,‘},3:? T

5ing voltago : (U in v
: e, - olts, I in amperes .K a.nd
i;goﬁggngez?it ;he ;stim&tion of the effecé of spazeighzgt:rS) the
dimensions :m :ee Yy moving: cylindrioal electron olusterg ignthh
y -amperage, and’ grouping voltage are given ' T}’xe ineqtew.l t'
i E l y

accel

: Mﬁ . b P , .‘, ;- ) R :
__357RT- (5), where f:n
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21552 e
Sl e o A 8/057/61/031/004/018/018' s
_Effect of space charge on the ,.,. B125/B202 L S
Uaécel‘ is ithe_voblitage" ‘viith ‘which th_e' electrdn cu_rrentv w‘asiaccelera'.téd‘.
Using Eq. (5) that distance ‘at’ which the length of ‘the cluster does not
. exceed the given length ],'1 ‘can ‘be determined with given dimensions of »
the cluster, with given amperage and accelerating voltage of the bean on
“the trajectory of the electron oluster. _Hence, with r = 10 nm, e
l1 = 0.5_mm‘,'U : c" = 80 kvy I =1a, A« 10 om; d = 14.6 om, " By sonsery-
’ing-oer‘t‘aihl"ratio_s','Bét‘wée'n,'f amperage and velocity of the beam, between
h : :

unchanged ‘on.a “stiffiCié:lfljr long path.

" ASSOCIATION; Hoskovskiy energeticheskiy inetitus
o - (Moscow Power Engineering Institute)

- SUBMITTED: ‘May 19;71950 A
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ZHILEYKO, G,I.; SNEDKOV, B.A.

- Equations des’cr‘ibiﬁ'g:'the moticn of eléctroxié in'a trav . :
7 ‘ ing 1l raveling = .
:wgve'field allowingv:i‘qr noniinearity of the second order, 8 -
“Zhur. tekh. f1z, 35 no.31486-488 Mr '65, (MIRA 18:16)

;1.‘ Mggkovak:iy e;:rargét'iéh‘eskiy’ Anatitus,
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i kov4l-0G EWT(d)/EBWT(a)/EWA(B) 1JP(e;
ACC NR: Apso02452 SOURCE CODE: UR/0057/65/035/012/2239/2242

.{AUTHOR: ... Zhllg;koeagl. -

, -a’'previ ’suggeauon ot the uuthor (z:mr, 33 1449.- 1963:..;
34 '2185, 1964),,the equationq of motion’ of electrons in'a traveling*vave accelerator’
‘are written W1th:the Tatio u, m Us/Us of ‘the equilibrium kinetic energy Ug to the
rest: energy Uy ag 1ndepeudent variahle in place of the longitudinal coordinate .
- { Thesge. equations include the eftects of ‘space charge and radiation of the bunched
gb'electrons. Advantages of writing tho ‘equations. in this form are pointed out, These
‘f'include ease of calculating the’ acceptance angle, the simple manner in which the co-
'ngordinnte z can be vintroduced after: the equations have been #olved, and the fact that
‘the apace charge ‘and’ radiation ’1elds are explicit functions of ug rather than: ot . |
CGrtlin lpproxinations thnt are’ sugge ted by ‘the form of the equations and certain
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L 1i206-66  BAT(1)  LIP(; SR i
m:;ooauz » SOURCE CODE: un/oosu/se;/oowooa/oozs/ooss '

o :m‘HOR‘ e »{,_ sk (’ Q, .

o i K ; o ql
ITLB : Behavior .f a hydrogen,type _system in a ““M m{ugnet}c field

- ‘ rop iod for an effective description. of atatcs of - &
hydrogen type syastem which border on the Landau levels on the sige of both the dis-

crete and the continuous spectrum in a sufficiently strong homosenas

field. Eigenfunctions and eigenvalues of the energies ars foung by ::i:gagzzzizelf-
conaistent method of golving the Schroedinger equation. A qualitative cemparison {s
made with an experiment in which the absorption spectrum of the yellow exciten
series of Cuj0 was s;'udied in a homogeneous magnetic field of 29000 Oe. The gpec~

UDC: 530, 1u5. 61
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v. s'compared to the ‘spectrum in ‘the. absence - P

though not enough data were available to permit a quauti- '
tative check of the theory, a qualitative agrecment was obtained. Orig. art. has: . sl
2 figures, 43 formulas. . SRR
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’AUTHOR' " Zhildch, A, G.»; Monozon, Bs 8 : :
ORG: Itenin%rad State University im. A. ‘A. Zhdanov' (Ieningradskiy gosudaratvermw

, univeraitet

QTITI.E Quasiclassical analysis o!‘ the spectrum of a tvdrogenlike system 1n a atrong
imgnetic field -

;,S(I_IRCE: Fiz:lkn tferdogo teln, v. 8, no. 12, 1966, 5559-5566

TOPIC TAGS: magnetooptic erfect, spectral amlys.‘..n, adiobu.tic approximtion, atrong
magnetic field, exciton, aemiconductor theory

;ABSTRACT. This is a continuation of an earlier nttcmpt (Vestnik IGU v. 16 26, 1965)
| -to use the apectrum ‘of & hydrogenlike system in o strong mognetic field for 8 study -
1 of magnetooptic ‘effects in semiconductors near the absorption edge and in other spec-
| “tral regions in which Mott excitons participate. In the present paper the authors
propose an adiabatic method for analyzing a hydrogenlike system in a strong magnetic
field. ' The method consists of an investigation of the eigenvalues of the Schrodinger
~ | equation for a particle moving in a Coulomb field in a homogeneous magnetic field and|
w2 deriving from this analysis an equation for the energy spectrum.  The present results|
| ;are compared with the earlier ones and with results by others. A criterion ror‘.:the :;f

.nppucabinty of the adiabatic approximation is esteblished. Results are compared.
quantatively vith an experiment -on.the mgnetooptic absorption in the region of the

1
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[Ac NG hroostiz™

: _yellorw exciton ‘series. in Cux0 crystals.
-are. not: sufficient]y detailed to provide
‘|- the adiabatic approach 18 suitable for

K atrong magnetic ﬁelds

: 0:‘15" ‘art. hass-.

‘magnetooptic effects in semiconductora in:

It is coneluded that the experimental data .
a check on the derived formulas, but that

J. figure and 20 formulns.
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4. Universitet. Vestnik.

tal, exolton absorption

and- 7. 3. Hopfield works (Phys: Rev

?fZST;Ai'gm?;ic:m 7 1961; and.Phys.” Rev. Lett., 4, 357; 5, 505, 1960},

! ¢ constdnt i tic fleld: |
‘ dlelectrlc constdnt in magnet -
1 formulas for the tensor of the ‘ ¢ fiel
'ar;i?:niiz::zpt;e effect of rﬁ,’é’g‘ﬁgtiﬁc:ﬁeld-causcd faversion ina};t,xaf;t;za;n (idfal :‘;;vu
'::ysta:m; the large (Mott's) exciton model is used. The physical orig
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 Megneto-optical studies of quadrupole exciton transttions in Cuz0
: 'j omtals. Fia.tver.tol& 3 no.5ziw.5-u52 My 161, (MIRA il':(:)

1. Fiziko-tekhnicheakiy inatitut 1men:l A F.Ioffe AN SSSR Leningrad
(Exo:l.tana) (Cuprous ox:lda-}hgnetio propertiea) (Crystal lattieea)

* .- - . : B - “V::-
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- Ma:dnmm effioiency and Iimit flow of an ‘slactron beam in i high-current
' wave-guide type accelerator. Atom. energ. 18 no. 6:628 Je '65. e
s - . ' (MIRA 1817)
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B102/B214

—-—whvd

’.}m‘i’HQR‘Sﬁz _ Zhilich, A. G., Cherepanov, v. 1., and Kargapolov, Yu. A.

Possible existence of magnetic dipole lines in the exoiton
absorptlon spectrum : o o

0 e

PERIODICAL: Fizika tverdogo tela, v..3, no. 63 1961, 1812 - 1814

TEX‘D' 'I'he present paper gives a theoretical investigation of . the possi
.pility of magnetic dipole exciton transitions in gcubioc orystals. It.can.
“~be.shown that such transitions may appear on excitation of exoiton: levels
by 1ight if these levels show a pseudovectorial syometry. An investiga-;
7. tion‘is also made of the dependence of the intensity of absorption on the
: f,'—direotion of: propagation, on the polarization of 1ight in magnetic dipole
e ‘transitions. in_deformed crystals in the .presence of an external magnetic i
‘o field. V.. 1. Cherepanov and V. S. Galishev (Ref.-1: FIT, 111, 1 61)
have shown before that by using the equation of ' motion 4['3

':v/the equation for- the ma‘cr"ix element of the exciton quadruoole r“““i‘tiom
o <"1, SIWIO O Slz("'l)(aﬁ/)lo> S | (1)__: . | ].':‘

I=t

Card1/6 ;
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--Possible existence of...,»_ UETRE .- . B102/B214 ,
P

G sn%o>—4—-—— (o s Eq.sr \) e <o smqelmm (2)

en_"broug.,ht in the form } 7

-‘...-1 K

£ the excston (same as that of light),
g characterizing the ‘exciton. Btate,'_,-f»"

~Here4% is t‘ve propag'\tion vector )

:_:§7 is & get bf discrete ‘quantum: number
is a unlt vector in the direction “of. the polarization of 1ight, 3. and:

f;p radiua vvctor and momentum operator of the j-th eleotron, ﬁ the

Hamiltonian ‘operator. for a system consisting of n interacting eleotrons
“in the crys,al, 3 the unit. veetor in the direction of propagation of the-,”,
{',1ight Taﬁ . symmet ric quadrupole tensor, and ﬁ the operator of the. total
“angular mom¢ntum of:the ‘electron system. . The first term of (2) can be
considered. 'o repre’ ent the electric quadrupole and the seocond the magnet-
ic dipole. ,The selqction rules for the first term for a cubic orystal. -
(symmetry ‘giroup 0,) are “established in Ref. 1 where it is shown that two
+y types. of el=ctric qadrupole exciton absorption 1ines may exist: -

A(F‘ -»l'" ) and B(F‘ -->P12) To the type A’ belonge, “for example, the 6125-1\.

series of the exciton abeorption spectrum of C\120~ .

',1ine in thu yellow
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_ B102/B214

'-:‘,The seoond term of (2) was no‘c dealt with in Ref. 1e Thia term signifies,
however, that one more . type of. weak exciton Fbsorption lines - the mag- =

netic dipole lines can exist. This term is different from zero only for:-

transition< of the type (P1., 15), where F15 is an irreducible represén-

tation of the Oh group according to which the components of the pseudof

veator ﬁf are transformed. ‘Both terms of (2) .can not vanish simultane-
ously. Analogously to Ref. ~1?one obtains TLE SR

](n, l‘IW'IO)’---[(V) ,U%IO)["—Q'IM!’ (é) ' for the‘:sq»,z‘are-ma'trfi element
where g'm 62u /4m d M the. matrix element of the components of ﬁ;
.-;band p are :indices: deacrihing the state of polarization of the light va've.; +
“Acdording to this, there is complete isotropy for thfs line in a oubjc -
erystal with’ reapect to the ‘direction of propagation as well as to the %, .
.state of polarizatien.,-- From-this point of view the megnetic dipole lines
s are analogous to the eleotrio ones, but their intensi’cy is smaller than R

‘l.‘that of the latter by 8 “factor (a/k) N10 6. The effect af uniform‘
directed compresaion on ’che magnetic dipole lines is now atudied. o '; -

et Y
Evdl
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) Compression e.long a aymmetry axis of 4th orderx the. iine aplits ‘in 3
5;1?"’° components QS =E+A.o 5 Ea
" Kn. sw-lo»-—-mco.-o t<n. AW'W)I"*&"MI’“""’ } ¢<4>.
1dn, ENWRIO =g AR, o AW Op=

2) COmpression aLong a symmetry axis of 2nd order n 15 = B + B +'B .

Kn. Bu W'10>l'—g'w-in*°’ 2 Km B W'l°>l’
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" .PEXT:  The Zeeman effect of the members of the yellow exciton geries of - 1Tl

”V:,diréctedFCuzo crystals was examined in nagnetic fields of up to 140 koe

in the direction- perpendicular to the magnetic field.. The orystals were
cooled in liquid helium. - With jncreasing field ‘strength the line splitting
- grows more complex with rising main quantum number n (pPaschen-Bak effect)s . .
- The experiments with single crystals showed clear ,_dependverice between the
,aplitting-andi'the orientation of the crystal in the magnetic field. The
_geeman splitting of the principal members of the yellow series withn22 - o
is distorted by the action of forbidden lines. ‘Conclusions:In Cu,0 there . =
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