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PERIODICAL:- Znurnal tekhnloheskoy Ilziki, 195L, Vol 28, fir 7, Ep.
- 1592 - 1509 (ussn) _
ABSTRACT: r*!Accordlng to the method of the K°rnel the macroaooplc_
© 7 .- Mexwell equations Tor limited bodies are deduced in .
integral form and several problems to ‘be solved with'
“‘these. equations are investigated (homogenous ilvuryq, e
diffraction of electromagnetlc waves at small bodies a. 0.).
The integral equations deseribing the electro-mugnetio . B
tield at all gpace points are deduced' (in the pregence. -
.of -finite or intfinite dielectrics with random- tensor of thc
dielectrioc and megnetic permeability). The physical - - .
‘importance of the integral summands tor the points within
and -outside- the electric field is investigated. Analozous -
equations for the two-dimensional case are deduced. It is
shown that the’ aniaotropic dielectric ‘ellipsoid and the = -
: 'anisotropic elliptic cylinder are the only convex bodies -
Card 1/2 the internal field of ‘which is homogenous in the external
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“homegénous field, The Qlectrostatic'field'whichrexcites'l°'ﬁ -
‘an horogenous field: in an anisotropic ‘dielectric prisu is-
- found. The:problems of the scattering of electromagnetic.
" waves on small anisotropic dielectric .bodies and thin .. = S
,aniéotrOpicfdielectricgrods.is investigated. The scattering -
of ‘electromagnetic waves at a small anigotropic ellipsoid . - -
and at .2’ thin'anisotropic elliptic cylinder is described wy -
- example. D, V. Volkov advised the authir. LR
A, I, Akhiyezer, 1. M. Lifshits, Ya, B, Faynherg and A Go i
Sitenko discussed. the paper with the author. There arc =~ -
- 13):a£eréncgs;j7.of‘whiph are Soviet. - ‘ e

'73559CIATIOﬁtf].Fi%ikdéiekﬁhjéhéékiy7iﬂstitut AN USSR, Khar'kov .- -
' - (Physico~technical Institute, AS. Ukrainian:SSR, Khar'kov)

| SUSEITTED:  July 1, 1957

1. Eleowomguetic vaves--Mathenatical mtlyots
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Translation from-. Referativnyy zhmmal Fizika 1960, No,’ 4, p. 25’4 # 93721

CT AUTHQRS‘ Khizhnyak N A.,‘:’ Sheshopalov V P

7 TII'I_E: . ‘ The Peculiari’cies - -%avilov-(!herenkov 8. Effeet 1n Anisotropic g,
C ' Waveguides’f’ m T A , :

' 'PERTODICAL: - Uch. zap' Khar'kovsk. tin t, ‘ 1959 ‘Vol. 102, 'I’r muuofiz fa.k =

T v°1 3’ ppo 69-'7‘+

,'I'EXT: S _Ek:ergy losses are considered of a partiole uniforuly moving e.long
the axis of a reotangular waveguide ‘£i1lled with a homogeneous’ and anisotropic
dielectric with a diagonal iensor. of dielectric constant, Expr«-ssions for the
- raediation fleld were obtained, .and -1t was shown that in distinelilon frcm the

case of a. particle moving in.an unbounded medium, the fields of:common and un= 7. c
"common ‘waves are: interconneoted thx'cugh boundary oonditions and/ form an oscilla..
tien system similar to: sympathetia pendula. Tt was shown that: (lue to-the: coherence
of the common:and uncommon waves:beats are -originated, Changing; the para.mefera [+
the wa.veguide bea’cs can be obtainvd pertaining to any region oi‘ the submillimeter
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The Peaulie.rities of Vavilov-Cherenkov 8. Ef‘fect in Anisotropic Haveguides

- waves (assuming that the principal oscillations .are.in the. visuul rﬁgion) The v 3
- authors show that,: if it would be.possible to detect the beats, the rad.;aticn . e
: disoussed oould be: used for generating submillimeter oaoillatious.

= NA K!tizhnye.k

: Pra.nslator s note:_ This 18 the mn translation or the origina] Russian
. e abstract S

cara 22
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-‘I‘ra.‘nsla'.tionrf‘ro’m- : Referativnyy zhumal Fizika 1960 ,. No b, p 5k, # 9378

© AUTHOR:: - "-'-.'Khizhnyak LA

o Tm:'fé. - ’."?""_Paraxnetrio »Exoitatio zof. Osoilla.tions An Eleotronic Beams - 7

PERIODICAL: - Uch zap. Khar kovsk un t 1959, vol 102, 'l‘r I.a.diofiz fak.,
B ANO 3,pp.75-79' o . :

- TEXTs - "-'The possibility is:diso ssed of tra.nsmitting the kinetic‘ energy of
. uniformly moving eleotrons to high<frequ etio otieillations: byvy‘
means of Cherenkov's parametric effect: RZhPiz, 1958, No, 3, 57195) As”an,
. example, the instabili ty is- oonsidered of ‘an eleetronic beam ur.iformly ‘moving - &
. along a c¢ylindrical. waveguide filled with dielectric disks of ¢ homogenecus Do
-and’ isotropic dielectric, The: ‘real: -part- of .the propagation coisiant 1s calculated .
in a linear approximation, -which determines the coefficlent of: ‘wave amplification,,"
It was shown that. the: distinguulshing feature of the parametric: amplification of .
oscillations 1s.the following facty '.l'he amplifioation ooeffioinnt depends on the - -
number of the working harmonic . and does not depend on the dens:lty of ~the.beam,
‘The ra.nga of the para.meters of' the system, at which an’ amplification is possible
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Parametric Excita.tion of Oscillations 1n Electronic Beams '

: -:depends essentially on the density and does ot depend on the velocity of the
 gelectrons, It is assumed that parametrio generators and anplii iers will be '
'applied in super-high-frequency engineering. SRS

S . : o LR N A llhizhnyak
Translator's notes. 11118 1s the full translation of - the originul Russian
- : abstraot . ; -
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' .rmmma Ya,B,: Izmmx iAo [Khy:hniak. M.A.]; Silenck, G,A
lenolc, Ho.O, A.K., n:msnzvrcn AM.
krashevych. 0 H] . , . 2~

Spiral wave: guide \dth an artificially anintropi.c dialectric.
Part 1. Uk'r m.zhm-. b no.u b51 J1-Ag '59.. (mm 13:4)

xhar'koulc‘y gouudnratunuyy univeraitot 1-.Gor'k'ngo
(Vave guidea) (Dielectrics)

APPROVED FOR RELEASE: 09/17/2001 CIA-RDP86-00513R000722020017-0"



"APPROVED FOR RELEASE 09/17/2001 CIA-RDP86-00513R000722020017-0

EREZIR A.E.: NEKBAGHEVICH, A.M. [Sekrashevyoh, O.M.]; SILINOK, G.Ae
® l.:Sylex.lec, H.O] rui:mc Ya.B.; XHIZHWAK, N.A. [Xiyehntak, M4l

tifioi.all anisotropic dielectric. -
Spiral wave guide vith an ar y Ho ( 13 1&)

Part 2. Uk:-.m.zhur. b no.u-ueo-uén J1-Ag

1, Khar'knvs\dy gosudaratvennyy univernitet 1u. Gor'hngo.
(Vave guides) : (Diolectrics)
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N:Ai; SAFRONOV, B.G, '~ -

. uniforn magnetic £ie1d] 0 dvizhenil

' ‘vitka v neodno

APPROVED FOR RELEASE: 09/17/2001

, r rodnom magnitnom -pole,
-~ tekhn, in-t AN USSR, '1960. 145-157 p.

lexible’ current~carrying 'édil'j'm'f'g‘,.(.goh_;l e
glbkogo tokavogo

Khar'kev, ‘Fiziko-
(MIRA 17:2)
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ff'AUTHORx
'TITLE.'

"~549ERI0bIcALi'

ABSTRACT: ~ ~

Khiahnyak, N A

'iTheory of Wuvo;u[dcs Fillpd With DieJectric Diaks

”-‘Radioteklmika l e]vkhronlka, 1900 Vul 5, Nr' 3, pp l&l3-*

hal (USSR)

57w1th Lhe incrﬁasing 1mport.ance ol‘ waveg,uideu t‘illed with,
. dielectric. ‘disks-as delay systems. in'travellng. wave..

. 'accelerators; powerful amplifiers and osr'illators ‘of" SHF,

. there 1s a need for an exact theory of such waveguides,
~taking the thickness of disks and apertures in disks
- into-consideration, This paper presents the: resul’cs
~.of work done by ‘the author in this fleld during the

period 1953-1957; . referance is made also to. his_..'*

- ~thesls’ (L:Lbrary of the Physlcg-Tachrnlcal Institute AS
UkrSSR, 1957). (1) Waveguide Properties When Filled -

With. Dielectric Disks of Finite Thicikness Without :
Central Orifice. - Such a wavegulde is equivalent to- one

filled-with an anisotropic dielectric. The equivalency -
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‘Theory ‘of:Wayefguidesaaille‘d}with;;i_’)ieléct'ric Disks 77995 3
ey S T R sov/lo9—5 3-9/26

is valid wh n  nequalityz

"1 18 fulfilled where ‘:é oS ) is: wavelength 1n the i
;waveguide,ﬁlg v, h/b, ph 18 phase velocity of wave,'b :
“thickness of’ dielectric disks, a, dis tance between disks;
If condition (1) is not - fulfilled the dispersion equa-
tion of a cylindrical waveguide wlth massive dielectric,
‘disks has the aspect of; . ‘ ’

mﬁ+p

N 'll 1) 48

' - sili pluump..b : ;: (’)
: where. I.,.:u;/v.,. Zn/lg, Lwa -}-b p’ I. *(cl/l()* /ﬁ——h. (a' R)

co8 lr:,L =3 cos p,n cos p.b

S lc-~2r/) o -
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: V¢f;Theory of,Wayeguides Fil‘ d'With Dlelectric Disks '7I955 '

SOV/109-5-3

o E is:dielictric constant of the dlsks, R,Awaveg ide
~radius, cro first root of Bessel'n function of zer o
order J (CT = 0, Electric and nagnetic field com—jf7'

'ponents of axially symmetric E—mode ‘wave. aret.

“or,u(" lf) ” ((:))
: ; 1AW (3)
l'(/' ):() ll: -t

ik

1 _,u., i /. (1..r)n (),

- Where k a‘o/a e(z - 1 outside, and € (z) =g
- inside _the disks, kau = Yrand |

n (,) o (z)-'"“,’l’(;)" u,(z). |

'Card
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Theory of Waveguides Filled w1th Dielectric Dfsks_ : L
o P sov o9-5~3 9/26 o

S(") 1

PT:E;{ ( zﬁ,.W (a)»,zmr(a)) (13 w (0) dW(O))}

{c““(lﬁ W(L) 14» (L)) ~ _x,nﬂ(

By ”f (a’ 1 d_':i?@_).)} .

i The éqﬁaﬁiéﬁifdfiﬁiéﬁ?ffequéncy péwer_is further derived
as: D ) S : ’

in kel L b
-B-Dzkk.m J’( u)’:'l‘a w A‘az-'—.:ﬁo_ .

‘.f‘v;.‘The power f.‘lux 1s expressed by the’ electrical 1nduction
r'amplitude D which i

8 tled to the -effective potential '
e of t;he electric field along the wave ulde axis E b
Card 6/15 . | R g 8 d
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~ Thus, the
_,Tof-aape;erabiﬁg;fiéld’E“

..f'b ~.} VL
TP gy L g

ID5QEP~P1HXEisiéxpressédvts'? BRSO
: : regsed. throy BT 44
by the equatﬂog?'the'amg;irtg

L\ = ;‘/3"’53’“1;

(oly Bin kyliop ',‘ 2
( «-? . @,L '7:—(7“)(5‘) p

in the genieral
oo and a wave,
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TT955
- 50V/109-5-3-9/06 -
MGl €0 geir L
AR N 1y 1y Bin kL e DR
B~ B R
Cwhere € _tsg aey @ e b
RN Cmiy P and =" R R
| '»fun_(it'i(‘)l"lé'.go‘f'::ffé':-: ér ;-UQ(L)/L 'GI’E 80me ¢omp1ex
_ can be tentati é{zuenoy, and waveguide pirameteps whi.p
laminar medium, yr gpacy effective Pei'meabil§€§ -Z,’?i;”‘ |
system of a powarnr waveguide is ug ’ '
2 Tinear agobltrgiar, PSLTd ave bube, rathir than ¢
b; ‘ > --1é s € power 2 .  for
Y amplituder- of the first harmoniglunggitqsgngfgres‘s’ed ‘
. v

~ Card 8/15
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Lheory of Waveguides 1111ed-~.,w1th'Diéle’;icfr_ig' " Disks 77955 SR
e i SOV/109~5 3 9/20'
. Anfin 3 |

ﬂ@

ﬂﬂ

2 i ; o
but B are connecbed with .
ation constant Ly Flocke's

the basic harmoﬁié
- relationx S propag

wr By s : L
7‘1L<ﬂf 3ﬁ”7', L0 (14) :

“Card 9/15 "
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he el
is._ gc?romagnetic field in the sacond area r_ <(

Theory of wg'y'é;g"uides}fki»l ljeéiQQWith-’ﬂbiéiéétric' Disks

g TTELEC - e .
: 2.1 0y Jo (l',;;r) L ;..) =

:‘v_.-' o div_(z : R PO
/4, 3 - 2, ¢'"l "l (l m’) ..15 : (;n( )' sy S

uy

ZI‘ mr—él (Iml') u’m (Z)v

S L)

where r are roots of Eq (2) foI. k B , funct,io,l
(z) ) deternined by (6) for i 3 e

: 5([ ) A'., (A dt) — Ty (Tdt) No (T, 1) 3,
A,(l,,.r) =1 (Cnr) Mo (Codt) — Ty (Ul N, (o).

Card 10/15
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Using the series (9) and (10) the rield components EII

and He~ are. expressed as series and the amplitude equa- .
tion derived as shown. '

1 »Theo:wféf.we&eguides:FiliedEWiﬁh:Dielectric Disks

«

P
. : 2 -—[ s
L Iﬂ,‘x-rv. 2} pl 2, ('MA""I/Q (P"(r")l .

LT e ma—-:u :

ﬂ-.' Vo i
S ’:‘:: 2’ mAnm r"l(' mrﬁ)

ma-oo : R
B 7 ! (x,.fu) A (I "n) : .
M’E.w( m/'mn7n (l m"o)[ m 7',,,'070 (i m"’ /l = ),

Here, n moves through all values from -::o to +oo.
condition of resolving this equation is

106 Al o ?:‘.'zu
IXM"S‘IB (ln'o) ] ",’aao(i mrol "mu s - - ( _.

o Card 1315
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Theory of w5vegu1des;Filled;W1th‘Dielectric Disks 77955 . - e N
' A L D s ' 80V/109-5~3-~9/26 ol
» ;,:Equationg(al)giaéthe”aqught;ror»disperSLOn equation of . .
“f,athe,prob;em;;-por‘pra¢tical'purposes only a few lines ,
';and._columns'oﬁ'{thisf’equation,, €.8., N-= =1,0,+1 .and
oma 51,0,[+1;Vare;neéded,‘:In the present work the :
j'expansiqn'of;fiélds-is3done in terms'offeigenfunctions
.+ of an inhomogzeneous cylindrical waveguide; - therefore,
- "the convergence of the dispersion equation is the
better, the smaller the orifice radius of the disks
for waveguides with metallic disks-~the greater the
‘orifice radius). If sufficlently Bmall, i.e., when
- er, < b, the expressions for first area fields can be

- approximated as:
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‘,h?F,pQWGr;frqm‘thebeCillatof,;the;m;
SR TLTUR -each -harmonic s 'determined by the struc- " 7
"“thutéleperiddicity of' the waveguide:, The amplitude of
'jtheracccldraplngufleld ias determined.by She power flux -
of bh_e'Eél'_O'—"h{‘,l'iﬂ’)lli_(l_‘. TE may happen that the latter
willfgonsiderahik:excced Che osclllator flux (as powey -
~Lluxes of hnrmoniﬁgfare_udded ulgebraically)1and*nega4g,a
v fbiyg.harmbnipﬁ;nréiﬁﬂded_Pnthgr Lhan_smbtracted7fromi
2-ﬁhe;posit1Végdnes,-jﬂhlﬁ_explains”the Flgh efficiency
oft diskefillédfanGguidcs as compared to homogeneous - - -
{with-isbtropic~dielectric. (3 Parametersrdf-WaVeguide;};,
. Filled“WithiDicloctrlcVDLsks.and Operaﬁing'on,a;Travel—»*jf‘

,ing'-Vgg_%wave,?;selecting"an oselllator wave of 10 em,: -
- assuming;the,dielegtrlc"pevmcability’oﬁ}disksﬂtqﬂbe‘v-'
o ©=-50 ‘and 80, nﬁ%ft&kiﬁgvintb*conSid@r&tibnﬁtﬁatj‘l
S Ny _;‘}z_‘,_{} "7, basic wavegulde parameters -
m;;‘arejcaigu1apéanancompiled~in a table,ylFromgthe;rgsuﬁg“
; ;itjappearSfthét;;using disks with dielectric‘constants‘”
e : : V-*’Qffthefcfder’ofVloo;;it,1sfpossib1e“toQchleveafdelayug
] Card.13/15.>:-,syscemfeffeqtivg,in phase velocity areag [2-;-0515f0.5;:

17-0"
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- Theory of Wavegutdes Filled With Dielectric Disks 77955
. i.e., where helical waveguides are no longer: effective,
. .-and metal-disc-filled waveguides are no: yet effective, -

.. For phase- VelOCitieS 0.5-1.0 di»e-l.ect.I.'_iCQf“dislc,—‘fi'lledt_ o

. - waveguldes:aré. ore{éffectiVetthan-thosh'with"metal;r{*
. disks. "By using dielectrics with € of 'the order of
: l,OOQ;feffecti"”aVéTdelayﬁup=to,phase{velocitiéSﬁbr'
. the ordeér of 1s achleved. Further increase of
o permeability Lﬁ‘qqgless;LaStiﬁ?causeS'naifuvtherf*jlﬂ;r,v
"irdgcréage;ingphése;véloCity; However; the flux of “h-f = :
‘power continues “to_decrease; therefore ‘the use of - -
dielectrics with -E higher than 1,000 mzy be advantageots

a forapower?conSiﬂerations;'vThe above incicates that wave-

: guides;filledﬁwith'dieleCtric disks could also be used

. for tfavglihg@WaygﬂlinEar”protonfaccélexators;;the'f‘i
',‘,-pfoblemfbf”radial}fogussihg being solved by thelr radial

.- and phase stability. -The help of A, I. Akhlesor and .
' ;{Ya?%B;}Faynbérg;iﬁfaéknowledged; “There is 1 tableg and
7;refereﬂcés;¢2;soviet;;5.U;K;.-The'U.K;:refereﬂces;are;

' Gasd 1uis B BoR. Shersby-mrvil,Nature, 1940; 162, 800 s
- Card 14/15 . et al., AJER:E. Rsport, HMarweld, 1953; G. B Walker,
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77¢_5 o P
- | SOV/lOy 3-9/26
;:E L. Lewis, Nature 1958 181 38 W, Walklnshaw, Proc -

if?'PhYS. Sce. 1948; 61, ‘R.
- et al, Proc. I E. E o 1957’ 104B, eghebeV Harvis

. ASSOCIATION: * Physico. Teehntoal Tn e
i - cal
e -"‘L*~.a.vﬁgchesk1y 1nst1tut In Stitute, AS UkrSSR (Fiziko tekbni-“

I AN USSR)
. SUBMITTED: 'fMay 4 1959

_Viiéeqpy*of wayeguiaesnFille&&WiEh{biéléét;ié Disks '

B
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-~ FAYNBERG, Ya,B,; KHIZENYAK, N.A,

" [Discharge density waves in modulated slectron beams] o
Volny plotnosti zariada v modulirovanmykh puchkekh,
Khar 'kov, ¥iziko-tekhn, in-t AN USSR, 1960. 425-448 p.

C T ara 1)
- (Electron beams) - -

. (Blectronagnetic vaves)
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69900

e 5/109/60/005204/015/028
L 7 /300 g L 731 O/E 35 i
*-'Au'mon: U Kh

VPERIODICALS‘

.lABSTRACTs ~>The 1osuea of ﬁdue to polarization of the uedi
‘and Cherenkov: radiation\'of a charged disc in uniform -
motion in a -delay’ syutem waveguide: (uniformly loaded by :
.a- homogeneous and’ ‘isotropic dielectric) are calculated.;'_
- It is shown that the field: established by the disec - .~
‘consists of a: field "carried along“ by thei disc and & ' -
‘field which "separates off",  The power £lpow and eners,
.‘stored in these" flields is" calculated. In considering
: thick discs or. systems of discs the f'coherency": conditions
-are -found. - By a‘'coherent system the author means one in '
- which the energy lost by a system of N pmrticles _
exceeds that of a single particle by the factor N2, .
The author -indicates how to avoid a formal infinite
radiation ‘power 'in the treatment of real systems where
the number of. particles 'is very large (may be. ossumed [
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oo . El4o/EA35 T et
Moving Uniforaly in a Wevesuids

'“' ?~€¢¥Yé;ngqynan§-ﬁh .participated in discunsing the - -
work, ' There" are-}'6‘"i'e‘f,e'xfe'ncqs',, 3 of which ure Soviet,
glish in Russian translation,
(9SOCIATION:Piziko-tekhnicheskiy imstitut AN USSR .
.. . (Physical-Technical Tnstitute Of AS UkrssR). . -

2 International and 1 En

- SUBMITTED: May 4,1959
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§/089/61/011/001/004/010

"3 g u o e 'B102/B21

VABL gegse T
THORS: -~ Khizhnyek, N. A., Tolok, V.:T., Chechkin, V.'V{.,Nazarov, Nelol ¢

PITLEs ~  The pbéa’ibi'litj.iofwadc:elération of large pix'iaed-ourreni;'s'in '

‘electron linear-accelerators :

PERIODICAL:  Atomnaye energlya, v. 11, no. 1, 1961, 34 - 40

TEXT: This paper presents an evaluation of the suitability of different
electron- linear accelergtors for accelerating intensive pulsed currents
since their region of application is only incompletely known as yet. . The
theoretical studies published here are based essentially on the work ‘
carriad out over many years at the Fiziko-tekhnicheskiy institut AN USSR
(Institute of Physics and Technology AS UkrSSR), Kharkov. First, the . :
acceleration of pulsed currents in electron traveling-wave linear-accelera-
tors is discussed. The effect of the pulsed beam on & traveling - wave s
accelerator (7/2 wave, A= 10 om) and a waveguide type accelerator is studied.\-
The most important effects are threei 1) A change of electrodynamic - o
acceleration conditions. For v £ ¢ the electron beam affects the electro-
dynamic propsrties very little,qfor v,< e much more. Wiith a load of a

j Card41/4
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‘ : | o 8/085/61/01 l/oo1/oo4/o10‘
The posel bility of ... ,' ) 13102/3214 Y

current of~1e the amount of ohange in the phaee velocity: of the wave is
OB = 2.6% (P =0.5), 1.5 (p=0.7), 025% (B=0.9)3 (P=v/c). 2) Effect
of the energy ratios in ithe accelerating system. There i;s a displacement
of the synchronous phase toward the wave peak, i,e. toward the limit of the
region of phase stability. It is poseible to improve the energy ratios by
increasing the injection energy of the electrons of enlaryging the section
with an alternating phase velocity of the wave. -In sections with constant
- phase velocity (=-c),the loading of the accelerator by -the electron beam
leads to a decrease of the electron energy at the output:of the accelsrator.
" For example, 12 Mw are required to obtain a pulsed current with 1a and

5 Mev having a width of the energy spectrum of 10%. 3) Eiffect of the
dynamic conditions in traveling - wave accelerators. The:ire is an upper
limit of the currentj for example, at an accelerating field of

E =~ 100 kv/cm this limit lies at 10 a. In the following the acceleration

: of pulsed currents in l1neer accelerators with standing wives is discussed '

in an analogous manner. An acceleration system is considired which con-

sists of one or more connected endovibrators in standing .. wave operation . -
(7w waves, A 2m) In the decelerating phase, the beam is screened off fr_omi S
. Card 2/4 ' ' ' o ' R
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The pomsibility of ves o - S s B102/3214

.

Athe fi»ald by drift- tubes. . For the acceleration of higher currents, this.
syatem has ‘a  number of advantages ‘over the traveling-wave system, es’ there
are: © 1) Change of the eleotrodynamic conditions. When the. condition ®

14.4+10" (A/R)4J (1/Q +. Jw/Q D is satisfied, the change of the: electro-vf,

dynamic properties caused by the electron beam does not 11m1t ‘the’ aocelera-{j Lo
ted current.. (Q is the quahty factor of the unloaded- rssonator, JW the

“h. f. power.. 1oss to. the: acceleration of the current of 4 amperes, D “the

h.f. power losses to the walls of the system, and ‘R the. radius of" the .
endovibrator.) 2) Change of the electrical conditions of acceleration.; :
There is a lowerlng of the pulse ‘duration, and there is an optimal energy.

gliven by wopt- 1. 44 10 5Q D o The maximum charge that can be aooelerated
to W pt'la Jt= 2°10" %QE/E coulomhs This type of acceleratér can acgelerate,%

" much higher . ‘ourrents than the one mentioned before. Finally, the problem
of particle dynamics in a ' standing wave accelerator is discussed. -The’ P
longitudinal (phase) and transverse (radial) motions are separately dis-
cussed. The authors thank K. D. 8inel'nikov, and Ya. B. Faynber.;, for
Card 3/4
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rd1scusaions.- A. I Akhi ’
discn figures. : yezer and N. P.

Selivanov are mentioned There ‘

SUBMITTED: July 10, 1960
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ﬂml_ 4 ‘ B102/B214
AUTHORS Tolok, V. '1‘., Bolotin, L. I., Chechkin, Y. V., Naza.rov, N. I., g
Khizhnyak, No A. o

TITLE: A high-current electron accelerator )
f"PERIODICAL: Atomnaya energiya, v. 1 , no. 1, 1961, 4'1 -«)(5

TEXT: This paper presents Y description of the 5-Mev eleutron linear-
accelerator deaioned, built, and studied in 1955 at the F: ziko—tekhnichesk:’w
instutut AN. USSR (Institute of Physics and Technology AS UkrSSR). The’
acceleration system consists of two coupled endoVibratorsjexcited to
standing * waves withk f = 137,4:10-0 cps. The accelerator is fed by 12-
autogenerators each of which delivers to the endovibratorns up to 100 kw
with a pulse duration of 400 usec. Each resonator is a 16-faced prism,
1100 mm long, the diameter of the inscribed circle of the prisms being

1500 mm, The prisms.ere made of 1 mm thick copper strips secured to &
'solid body.  The drift tubes (100 mm diameter) form accelerating gaps, each:
600 mm long. The h.f. generators work in two cycles with self excitation.
The 12 modulators deliver at the anodea of the generator-fiubes voltage

Card 1/4
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A high-current electron ... . : -B102/B214 . R
pulses of up to 25 kv, Théjresonators are kept in a vacuum chamber A_

" maintained at a pressure of~(1-2)-10'6 mn Hg by two diffusion pumps. The
electron gun (with tungsten cathode in the form of a flat spiral) is- c
placed inside the drift tt’xbe.» A special modulator supplies tha gun gathode
with negative voltage pulses of up to 70 kv and durations of 0.2¢107° and

2o10"6 gecs In normal operation the injection current is 6 a4 on pulsed '
over-heating of the spiral it amounts to 40 a, The construction of the :
injector provides for the poseibility of using an L - cathode., The phase
differencs of the «x vibrations in the resonators is checkel by an electron-
beam phase meter, and the pulse height by a two-beam oscilloscope. The _

. redial focusing of the beam at the output of the injector is accomplished

by the radial component of the h.f. field. The elctron velocity at the
output of the first acceleration ‘8ap is almost equal so the velocity of .
light and is not further affected by the radial component 5f the field. In
the first gap there appears also a bunching effect which narrows .the prhase
width of the beam from 2.2 %o 1.6 radians, which value remnins practically
constant in the following gaps. At the exit of the accelerator the beam
¢ross section is ~0 mm with an aureole of about 60 mm. I+% is focused on

Card 2/4

APPROVED FOR RELEASE: 09/17/2001 CIA-RDP86-00513R000722020017-0"



"APPROVED FOR RELEASE: 09/17/2001 CIA-RDP86-00513R000722020010 ]

S S e e 8/089 51/911/001/005/0103
e TR high-current'__electroxy Cev o IS, B102/B214 S

e the ’fa’fget by ‘uiéa.ns-~ of two xﬁégﬂ'étiq'.le'x.xse‘s;u'-i;c"a'd‘i'é.m"etergthexi ’b;ac'bmeia' 3o
7y To study the possibility of obtaining the maximum current, the particle -

_ 8neray spectra were recorded at the output of the eccelerator for different
~currents. The ‘following results were obtained: i

.., @ pulse duration of 0.2 wysec is obtained for an e
' A current of 15 a with a pulse duration of 0.2 us

©Of 3.8 Mev is yielded from the miximumof#e cha

ec and an electron energy

rge that can ba accelerated
(5-10'6_ coulomb), At this pulse duration a current’ of up to-25 a may be
. Obtained, but.the maximum electron energy. is.only . Mev and the energy ..
"'sp_eo,trum':zis’._bro’ader.jv.’mﬁ duce: : ‘ '
brodening of:the. spect: '
resénators, "Afurther decrea
‘creased current is not convenien
‘must have relativistic velocity-in the first gap.. The.value of the time :-
... average of ‘the current. for this accelerator-ib. up to 50 ua for 15 1pulse's/adjc, .
i which nmust be increased to’ 160-150‘pulaes/aeo_. for ircreasing ‘the average *
. current,  The euthors thank X. D. Sinel'nikov, P. M. Zeydlite, and Ya. B.::
.. Feynberg for discussions. V. I. Veksler and V. V., Viadimirskiy are mentione
v Cerd 3/4 - ' B
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;A high-current electron-... S P B10 ‘

o _-" There are: 5 figuree and- 4 raferenoesa 3 Soviet bloa: and 1 ncm-Soviet-bloo.
"~ . The reference .to the Englieh-language publication reads as followss M.
‘nelliher, J. Nugard A. Gale. IRE Trens. Nucl. Sci.', No. 5, | (1956)
. ‘SUBMITTED: auly 26, 1960. AR S
"'f".’; Iegend to Fig.1: 1) generator, 2) reeonator | et T
: 5) electron gun, 4) connecting opening. e n
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T 8/861/62/000/000/01 5/022'
B25/B102

AUTHOBS{-?'__ Selivaﬂov, N. P', Faynberg, Ye‘ B,, Stepanov, K. N.,
S "L ;’ ! Khizhnyﬂk, No Ac . . .

Teoriya i raaohet linqynykh uakoriteley, ebornik statey.

tekhn, ifst. AN USS;! Ed. ‘by. '1'; V. Kukoleva.. uoacow.
Gosatomizﬁat, 1962, 186 - 202 ST e

TEXT: .Two theories arq ‘studieds _that of queguides with dielectnio. iaca
Lfi‘tted inside, used to: ‘accelerate protond¥ to high energies, and that of
' ‘radial focusing using alternate focusing' and‘“defocnsiug lenses. ‘When' ith
‘dielectric constant & = &(x,y,z) and tge conductivity o = o(x,y,2) are time
independent, AR N+ kZA - divx-grad(ln k%) -.-(4K/c)3 holds, where .

k2 (ima 4 4“)’02 . denoting the fraQuanoy ‘and: :} the current deneity
;. In"the cdse-of an axiaymmetrio ‘field ‘and zero. current the’ ‘product” A(rys)
“ w R(r)2(z) is formulated so as to obtain the: components of' electrio and
{ magnetio field atrengthsl SN

. ]
» ‘(’,i
H
'
£
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B125

'
H

1 Ea= By (mr)etteit=h _:s;f_—
iR LB : d
“ £f7aw¢ {’ "’éﬁtﬁJdmddP““"~

L @EE (¢)~w SRR K SRS SRR
. e IF-Q.m ',' '7;»’ LT . ‘ " ‘ A': ',
: ‘:,,.Qé:a-‘b -2
L S .ag,h’;-:l‘:l:";" ) '. s : J e 1
he bQu.nda'ry'odngnt‘iona]}l f S fg?

oA Caaay
’ 61 1=:-—0 . &,‘ 02 :~x+o (2)

A 'lﬂl -0 A ""'l

i ..ake account of the Jump-like
Z2= 2. The foraulas (12) ;

_nents of an electromagnetio field in a wave ‘ ¥ i

: guide containin n anig t

,gielectric, if the following- condition 1s observed; The dgsns madzooioa

bomogeneous isoti itopic dieleotric, that ‘are fitted inside the: waveguide must

. be equivalent to an anisotropic d:.electr-c having the effecti.ve £ oom;mnen
. . P
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"1 Choosing the bent’ variant ofi.." ©o., T B125/B102 o

ﬁr - (q'*zb)/(a‘«\h),» &y -f:("a+b)be'/‘(a;c;,§}bf).’ \"ﬁThe_'me.ax_{i_'pha'a:e; velooity in v
- guide containing dis'os .is smaller than that in an empty waveguide; At¥ 1s
" greater than that in one containing a dielectric,.'The atteﬁnuat}gn’qu the
i fields due to the inlinite conductivity is proportional to e~ T%/%  wheve .

v . .

R, _‘-"::'-",f’ig_“'a-5‘?:'&' =l T
Y=—1—m6 ) (T Y ) “’"; 2 R (13) -
Ve ae - 8)(a-be) 1/ (a+4-bje w¥. - o - +
" .'and @ =:2.405/R: The power losses-per unit length from a winveg\'xideobn,a’i
ing dielectric discs amount to D, = (1-e"¥)S~YS. When the structural -

©i -period remains oonstant, ‘the phase velocity of a wave ina ‘waveguide fit
| with dieleotric discs is varied by changing the Aelative thicknese v'= afby -
of the discs. Linear acoeleratora with.alternately arranged magnetic lenses
possess regions of stable motion in the y and z directions uorresponding -
certain values of magnetic field gradient and lens length, 'The atability

condition'of the motion in such .traveling-wave scoelerators: zeads S

t

“Poarasy s M= T Py @ (85)

APPROVED FOR RELEASE: 09/17/2001 CIA-RDP86-00513R000722020017-0"



"APPROVED FOR RELEASE: 09/17/2001 CIA-RDP86-00513R000722020017-0

s/as 62/000/000/013/022
B125/B102 -

chooeing the best variant of... ‘_ :

- i_

"' where 1 is ‘the length of the lens.r Prooeeding from the oquution of motion
* of a standing wave accelerator with drive tubes when there are six. magnet.icj
* " lenses per period, the condition obtained for the ragion of stable particle\

_motion is given by : :

o . Y LoXe=s ‘i

F : e
i $o
SEACEY s

: : . '
G ey

.?, i
L o i

f‘zL.‘.Cai'd_,4/4 ) SN

[P S P
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i s/as//éz/ooo/000/014/ozz,
Cp1as/Bioe i

' Khizhnyak, “- Ao LT -f.f o

__-‘

A waveguide containing dielectrio diacs workinu onsa tra.\'r 1ing
u/2 vave - e 4 », . . : !
' SOURCEs - ~ _'- Teoriya i rasohet lineynykh uakbriteley, abornlk atatey. Fiz
S e " tekhn. inst. AN USSR. Ed. by . Vo Kukoleva. Moeoow, i
uosetomizdat, 1962, 205 - 210 . R

Téxms ~The dispe:'aion effeots and power flux 1n a wa?eguide are studi.ed
.. The wavelength My vi. in the waveguide is taken td be of the ume order as
,'pcriod of the structure (a+b) If the dispersion equation 0

: . : P o . :‘.S
“cos k,L =cos p,a os p. (p' sin p1n sin p,b ’ (2)

holds for waveguiues for aoceleratora with dielectrio diaca (&) without-i
aperturea in theu, then the r-f - power. flux is obtained aa ’

) f,s.-_"é‘k”'f’:‘v'"’( )(‘—'f‘r,’ii).,—fm " (8)s

:';i,__card 1/4 o
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oA waveguide containi g... "‘ S Bmz/miez

1

R ie the radiua of ‘the waveguide, d the firat root of the xmro-ordez ‘Beas
| function J (o ) = 0y & is the distanoe and b the thickneaa ot the disos,
L = atb, ke m 2nﬁ\, - anh p1 “ k2 - (c‘/n) , and p2 . ;k - (oi/a) :
The. equation defining the effectiva electric field atronsth 15y o_n"t :
%;,f‘?-',’_v;of the waveguide 19 obtained from (8), together vith S

X 2 RERE o) sin byl 1,-
S'"’Q—E" t: J ( Al )

uﬂL) o ' (w))

::‘.'}‘,:For th:ln ‘discs (?) holds.‘ and L/uz(L)a'.(a-Fb)/(a*'&b) - :1/& o SRS A
b Ea+b;c/$a&+bg 18 the'Iongitndinal compohent of . the dielactric constant

_'gz,. a+b )&/ (aec+b . When,‘ ) iaolated,

: :kk,R' z[ sin k,l. &y
g j"“ - 4 ( L ) v
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A vaveguide ocntaining...v:'-, L R B125 B102

s/és /sz/oooﬁaoo/ou/oa
';f_of a- traveling 3/2 wave, (2) takea the form f . rL
| °‘gtf’“(”"(f§ )Ja x (15)
! o o =—|-——-+,,l,]tgp1a.., L
"l‘he Phase: V°1°°1t¥ p o (48/7\4) + (1/{& -T) for the limiting radiua i

B« Rli - Ag /ZK of an enpty wavegui'le is obtained from (1’)' 'I’hie phaae

. velocity decreases with the radius of the waveguida, at first rapidly and v
-then more alowly. e, = I./¢ depende only alightly on R and €. . The. power
: fluk- 1ncreases with' the radius

) of" the waveguide, about pmportioually to R
i it decreases when & inoreasea. For practical’ purpoeea, ‘waveguides, are -

chosen with R small and & large. When R - Rli and ¢ is large, the power

: flux deoreases with increasing dielectric constant. 'For ‘this very reason
“dieleotrics of £3>1000 are “inappropriate. Redueing - £ by raising ‘A would.
be equally’ impraotical as ‘it would necessitate a very large increase in the~
L -.power flux. » However. it :ls poaaible to decelerate waves to p - 0 07 with"

L. Card. 3/4 nll
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: r;:are 5 figuree. .
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3/36 62/000/000/019/022
3125 3108 Q, |

LT e : :
;';L‘:...-;:,')’-:._...a e ,._,:.,”.‘

,,19 tﬂ%
;;;a{»AUTHORl i

7&3?’:TITLE:i g :The limiting current in a linear eleotron aocelerator

SOURCE{ : -VTeoriya i raaohet lineynykh unkoriteley. sbornik atatey.j
" . 4 .. tekhn. inst. AN USSR. Ed. by’ T. V. Kukoleva. . Moscow, .

,Goeatomizdat, 1962, 317 - 519 . : -
A

' TEXT: 'l‘he limiting current Jli. 18 determined from the condition that the
L laynchronoue phase g_ “at the rear end (z=1) of the accelerator is at the

-limit of phase stability, f.e.. asaumes.the value 8/2. _ ntegrating the equ&
¢ tion for Py whioh follows from the law of, oonservation of energy and, from

- the oondition of. stable acoaleration, E'sing = E aimp for sincp L' -simp
"1 leads to (sing, /aing)%-1 -‘-Jé(n e Izsinq /S(z))dz. S(z) KE_ e-2 3 is ‘th
R power flux at tha point % when the ‘beam 13 nbsent. Is=a /2k. ‘l‘hus, e
ﬁ - 008 cp 1/ i(E(z))/S(z))da. The exproasion Jli :,- (S /V)oou q: (1),
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. The limiting current m...,-_; B ~ Bzs/B10e e
where V - & E simp dz, ia valid if energy abaorption on the walla of the

o an e

E °
'M"Waveguide is nggleg_ted. With S - 0. 9 uev, V= 1 6. Hev, ard &p (1) -"6’6 thc

value of. Jli —i8" 150 ma. '.I‘he presant paper waa eomposed jn 1955.
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[Use of atomic energy in the national economy] Prinmenenie
atomoi energii v narodnom khoziaistve. Khar'kov, Izd-vo
Khar tkovskogo univ., 1963, 166 p, (MIRA 17:8)
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;AuwﬁoRSa Aloko&n. Ve -1 !hichny-k- N. 5-,:::

' pITLEs Diffusion ot' fully i.on:lzed p.l.aama trans_"ér““ to the mavgne'ti.éf};

i if"-’field

-~ SOURCE: Konferentsiya po- fizika plazmy* i problemam upravlyayemogo
' texmoyadernogo sinteza.. ~3d, ¥harkov, 1962. Fizika plazmy* i prob-

LY lemy* upravlyayemogo termoyadernogo sinteza (Plasma physics and

. tsii, no. 3. Kiev, Izd-vo AN UKrSSR, 1963, 332-336 .

. problems of controlled thexmonuclear synthesis); doklady* konféren-

: ‘.‘TOPIC:TAGSS plasma diffuaion. ionized plaama. diffus:.on coeffici ent,
- plasma magnetic f£ield interaction, maghetic pinc‘h. 1p1asmoid. magneto-:_'
N ~»=hydrodynamics. _self si.milarity model ' :

e 1ABSTRACT. Ie is dhown:that in/P fully ionized gas Ehe °°eff*°ie“t °5*

‘»,‘ "ECord 1/3
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| 3[feff1c1ent (M == ion mass) m’-- electron mass). . 80 that the gradlent

. of temperature becomes equallzed much more rapidly than the density
gradient and the former need be taken into account only on the plas-
ma boundary. The diffusion of a plasma pinch detached from the walls
in a longitudinal magnetic field, ox the diffusion of a plasmoid in
a reference frame connected with the plasmoid, are considered neglect-
-ing longitudinal spreading.. It is assumed that the plasma is stable
against various types of disturbances. It is shown that the self~-
similar solution describes well the qualitative pattern of diffusion
_of the plasma pinch transversely to the magnetic field for arbitrary

.~ .initial smooth particle-density distribution. Self-similar solutions -
7 can also be obtained -for the temperature distribution. Magnetohy- - S
" drodynamic instabilities can cause plasma to leave the pinch at a

rate close to the thermal velocity .of the ions. On the other hand;

instebility ¢an produce turbulences in the plasma and also conse-
. quently increase the dififusion. "In aonclusion we are grataful; 4o
K. D. sinel'nikcv_andrafgt Akhiyezer for continuous 1ntereat in the
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-flnal adius ratio, and as a fanctlon of tho in

" lvelocity as a , alow fleld increase. The results show that .

fo
iradial velocity, and partiols rappt “rfin;gsaﬁschnologically feasible. Acute-angled traps

: 't;fthe method for particle trapping Pfeﬁe““ “has; 21 formulas and 8 figurea.
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KAT

'Hag,nitnyy moment"piazmennogo gustka

-Fiziko-tekhnicheskiy inst 1tut, Doklady. no.' 7

-tation -of the _magnetic moment ‘of a charged pavt:[cle entering longitudmany an axial
1y symetric magne‘ic field leads ‘to an' expressmn for the particle velocx.tg uhich

depends on the form of the field. .Further extension of the results shows that pare.- :
1 ticles with- finite radius undergo velocity dispersion dependent on their redius. ;“j i

These results are applied to the problem of plasmoid motion using, additionally, a

system -of magnetchydrodynamic equations. -The problem is restricted to- consideratioxif E

' ‘of 91asna vdth inﬂnite ‘conductivity. ' The magnetic pmperties of low and high densi
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Wmsjlti.ng'modifit;ations are presented.  The
e p).a.smi.d ‘form a cloqed set and are uitablei

| sum cooe: 2078
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1 -AUTHOR‘ Rep_alov! N. 5. |

1 Yy s

"1 ORG: Academy of ciences Ukrss s
. aniko-tekhnicheskiy institut) : S i :
8 | L ANYY ST 4%‘/"» N S
- wTITLE.mLongi!‘udina.. oacnlations j.nimultivelocity plasmoids_, S =

s
*chnical Ins;igg; . (Akademya nau’k UkrSSR

. SOURCE: - m Ukrssn.'rizik"tekhn kiy inistitut, Doklady, no. ovu/p-oza 1984.4

tnom Jazmmom puchke, 1-8

- lystron is studied to detemine the modulating
' 'fprq;erties ‘of ‘beam bunching. -;The.‘; appropridte equation of motion and Maxwell's e
. tions ‘are: written for the ion’and-electrony: for the ‘collisionless case. By’ select-
ing particles within:a small- velocity. mtel*val,, ‘moving through modulating grids, - - |-
Euler's equation can be written and a non-linear system results. Approximation me~ |,
—...|._thoda_are used to_show that initial thermal dispersion introduces a ‘multiplying fac
<" tor which ‘lowers  the value of the current-density of the beam.’ The multipl'ying ‘fac-
tor is determined for the case of a step function distribution. The assumption: of a
|- Maxwell distribution is also diacussed. -The ‘multiplying factor is shown-to-have a.
E msam.ng of coherence in velosi.ty space and 11: is detemi.ned that i.ta ut:-ucture is
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AUTHOR: Repalov, N. S.; Khizhnyak, N, A

'SOURCE: Radiotekhnika { sfektfonika, v. 10, no. 2, 1965. 334-340

TOPiC TAGS: electron beam, kiystron ,,/
W

APSTRACT: A sgingle-variabla problem of the irteraction of a field-. ompersated

cainn wiihoa larminatad dielectric vnose hogacaries ses nerrial ta the

. - Y A s . ..
oIt A dIEpPersion eguatior dox s o o e reiaigted
Gosalved in oy hvedroaie o
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crsna b fluotaations of he e oL e : : : e Aty
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“iirg amplitudes. Formulas for the current dansity suder resonance

- wr2 devaisped, the exeitars o F Lt Cete s a el b
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~titude of the modulating voltage becomes poss. bis. The ponsibility of

‘v above mechamism for cornpenrsatirg the svace- narge effacts 1n a
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'I‘ITLB. Investigati.on of theb charged particle motion in picket fence uagnétic fz‘gs :
'L',' 777\
SOURCB' k Konferentsi a po. fizike lazm

ERSEN Lgmmavl_y__gemgg_o tem ademogo
-t ieooisinteza. ith, Kha arkovy 196§‘§'E_‘i'_z£ka‘plazmy i problemy upravlyayemogo termtoyadernogo |-

" . |sinteza (Physics of plasma’and problems of controllable themonuclear synthesis),
... -..|doklady. konferentsii 10, ll'wl(iev, ‘Naukova dumka, 1965 1368-402 T

o Topre TAGS : magnetic txvap, mlatxvistic particle, plasma charged partz.cle, parti- ;
~:lele trajectory, particle motion. maguetic field : ;

ADSTRAC‘I‘. The pmpovties of charged partxcle motiov in magnetic tx-aps of the "pick
et fence" and. "magnetic wall® (with negative field curvature} types are considered
and their trajectoriea detenm.ned by numerical integrations. The traps are chara
terized by axial ‘symmetry “and amall ‘angles. between field 1ines. The analytical

L fom of the fielda 13 dfsacr:lbed by" the expanuion of the scalar magnetie poteatial
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" lin ‘Bessel; functions, “retainin
. iof the field ‘within magnetic cozls vanish “th

e f:.rst tem only.- since both curl and :
) magnetlc intensity for “picket .
termined and analytxcal

g express:.ons

imethod for detefmlning the £i _ a
g “lis ilso given. Application’ of the’ Lagrangxan ‘and Hamilto'aian ‘of the charged: parti=

. {ele motion-and the uti.lizatxon of _the cyclic azimuthal coordinate of axisymnetric
|fields leads .to’ derxvatlon of‘a potent1a1 in which a particle moves: and determines °
. ithe extent of regions -of partmle confmement « It is found that there’ always exists
17 7la reglon through which particles can’ ‘escape.” ~The escape criteria-and a classifica
-+ {tion of tt-ansmitted ‘and’ reflected’ ‘particles din which the gyroradius of the parti-,
- lcles, and hence mass, play a strong role are presented. - Additional. classification
-~ Irelative to the initial particle parameters is also discussed. - In part).culaz‘, it
is shown: ‘that the’ behavior of ‘particles. injected in a direction opposite to the sys-"
o item axis’ 1s similar to that: -of those injected parallel to: the axis, excepting th
f i1 - lthe initial radial separation’ of the former. from the axis’ is greater. . Representa
i |tive trajectories; are graphad. The discussion is further generalized to the: rela
tivistic particles for which presently realizsble magnetic confinement schemes re
stroag ficldn.‘~. ig. art ‘hast 1T ﬁgures, 34 fomulas.' S
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- = E

R

it pptesing aoapifors iongitudinal
dagnetic moment of a chgrvgq_ggg;gEAe nts oo

pagnetic fiald

cheskoy fiziki, V. 3%, no. 5,

1965 82 -832 T
SOURCE: Zhurpal tekhnli 1965, 827-89 {
i

beam, longltudinal magnetic

reld

Y

e motion charged partizi
t, axinl mggnetic

TopiL 1AGS: charged particl ?
gnetic o i

atio of the tradaverse
charge particle
fioid. If the
otherwise the

\ngTRiCT: The author calculates the magnstic moment (r
i anergy to the wmagnetic field strength) acquired by %
. i+ - =y the uniform region of an axtially Bymmetric‘mﬂg?i;;
7 5 : noment rewains 2ero;
??{?i%%f ig;Z;togeggidzxﬁi 222 3?52?2:2 Zf the particle in tto field-fred reglon
'*tw tore ;ymmatry axia, the velocity of the particle, the m;;n?tlc fiifé itiiggth
. f{ora reglon, apd the manner in which the Fodg{tudlné; magnetic frewd
- .4 rigses from zero at large distances to 1&~.:;:4i Anz Pt :74
sons azre peggormﬁd by golving the equations ! not ion Toor simpee 4Hs LT

e RIS
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ciint tie Torms of the magnetie ficld and ‘olning the solutians so shtained to
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cperds o the distance af the o e
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1 megnetic Zteld, In comglusion, tiw
;- % deademiclan K,D.8inel'nikov of tie AW 1
r«t to Ya,S.Azovekiy for numeroud discussions,  Orig. .rt. has: 24

{Ormuidasg.

¥
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axivl magnetic field, magnetic !

.’,. N {
jations are baset 23 ble current loop™ model, the equatior
caleoula

Lo 7otained from the magaetohvdrodynqmir equations by :ntegrating in

Jltigtons awd thermal motions

ariation of -the magnetic 1i&l i 43 :
: ::;e i‘:s "iﬁzza\miﬁom value, In the cdse of & rnreficd pla.g;;a tt;z re;a;t;;iag.‘anga
nagn is negligible ami e3
ic field due to the plnsma currunt
Of we‘rfqﬁ:scin the unperturbed field, In the crso cf a dense plasma the

{
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nﬂruly expalled. from tHeé pla ‘

plagme by ‘he induced curren
srge plaama ontcrs a strong mapnetic field the iredve ol £
- v, and then decreases as a result of collap

mignetic moment risesg

otk PR R ¥ Thn o fforte
ot loes and coullisioms are discussed tn 2 fiwn' e iy syl egiatinng
" i ) HER I EAREN NERL N CoeGaat 1a
“ith the aid of which these offoocs . 5. . , s Syt
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Ly L o uXurcas ERE) t miCian } 3
fie o ong ; " By deep gratiluwie o acidenician K-D.8inwl'nikey. of

'SR for his constant irterest in the work,
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KR REF 80Y: 010 OTHER: 000

APPROVED FOR RELEASE: 09/17/2001 CIA-RDP86-00513R000722020017-0"



"APPROVED FOR RELEASE: 09/17/2001 CIA-RDP86 00513R000722020017 0

m(n}-2/Eya(w)-"z‘/§m(1;/é5:-(m) PO~1/P-L/Fo-C/Paba10  I1JP(c) AT/
Wi UIL0GST 76 5/035/005 /0847/0857
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TITLE: Motion of a finite plasma in the magnetic ficld of a toroldal soleno

;910N NR:  APS012049

‘SOYRCES Zln.rna}. tekhnicheskoy Iizm bran 35, no: 5, 18G5, 847-857

i
“remc TALS: 'pl‘asnxa magnetic -£iald plnama polnrizstti.on, plasma £low, plasma drif ;

nrmm‘- The‘ xuthordiscuss 5 the motion of a plasm of finlte extent in'a -

- - s feoodd with curved lines of force, such as 15 producer by 2a toraidal sole-
Jiscussion was undertaken because it has n»een fount (B B.safrunov et wle,

6, 1962) that under suituble cenditions vae pla ma will follow the

s f fmrm~ {angd 1nae heavy impuritv 1ons o ¢ owewms; , whervas G

e N
o 3y

¢ v (Flutds, 3, 961, 1960) nas shown that Lo wg ... s 1omet.on L the
cc- sonroxzimation predict that 1t will not. The author first solves the equations
.n for a single charged particle im an axiall/ symmetr.c field having only
uZLmuthﬂl companent and discusses the motion of a rarefied plasma on the basis
sv:z solution. It is found that the rarefield plusma tead: to follow the lines

cot that under suitable comditions of velnc.tv, fiel! atrength, and fleld
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curvature, the plasma will lose heuvy impurity ions to the walls of the container.

T., ¢1icus8 the motion of a dernse plasma the author usec: the ejuitions of the driit
srxinmatlon with an additiomal term repregsenting a ¢ .vrunt 1in the plasma parallel
cirrent vith the magnetic fiel

cisza polarization. The interaction of this
,use the plasma to follow the curvature of t.» fioii. This current 1is
ra due to short circulting of the plismy o T.rizatios potential by that
s~ plisma that is &til] in a region of won.low Itei)oand 1S therefore
. ..rized. The supplementary term in the ejuation. 5!
5f this assumption und the additional assumption that the plaasma is per-
~Aucting parallel to the magnetic lines of force (bt 10t perpandicular to
e "exaet” equations of motion for the nroisnt medel are obtained.
ire not solved, but the naturs of the -
and it 18 concluded that the equations art .22
4. .uatively for the observed behavior 0f the plasmag. 'In conclusion, the
.xr-rosses his deep gratitude to Academician K.D.Sinel ni<ov of tha AN USSR
; natant interest in the work amd numerous frutfful cdiscussions. The
- - ~corozges his daep gratitue to B.G.5afronov, v.5.Voyisea, apd other col-
lengzuss for frultful dimcussions, snd also to Z.A.Azovskaya ifor performing the
calculationd.” Orig. art, has; 053 foramulas and 3 figureo.
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""; 'n'm:: -~ on tho nonuneur oconhtiom ot tko plunn bchxud l tmt an th:l.ch chuged
: _partsulu au pmduc ' o

- |sovres znumn Sakintaenkoy fLniki, v, 3, 1o, 1o, ms ma-lm
=;i‘:. 'mpxc TAGS: piama miuttion. glmt ’uhook wave, nltheuuo phyaicu. kinoeio equ

e Ansmcrz 'rhe authors discuss the behavto of tho complotely tonized plasan behtnd
" |an "tonization front™ . propagating in. an unionized ges and fonizing 18, The Srestment .
- o iis based ou the 1nhoaogeneous unetgc equations for the electron and ion dlstn\mﬁton
- = }functions lnd Pdsson's equation for: ‘the self-consistent eleatric - ‘potential descrtbtn:
- ]the Couloab intersctions. - The colliston integrala are not -included in the kinetic.

" |equations, ' These equations aie- uolved by Cauchy's method . ¢f characteristics and t!m
- | resulting gonaral golution is specialized for tho case of &n iafinitely thin tont:a’ -
tion front and for delts-functiou and Maxwell distributions of the velooities of the ,
nascent ions and electrons, . It is shown that under aertain conditions (which are de~
R ri.ved) longttudmn trannnc vaves develop intho phnl with a £mqueucy close ‘to- the
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TITLE- Injection of pavticles into a mimt\ trap uith an increasing field thz*)ugh
magnetic cusp. configuration SRS T e

.| SOURCE: - AN UkrSSR. Hagnitnyye;-lovushki (Hagnetic traps). nuev, Naukova dumka. 195 :

5-18 L e T R

:TOPIC T&GS' m-“trap, plas _injection. pavticle trajetvtory f Hb:)-.‘_‘c«.—\'w
" 2,

E 'V,ABSTRACT The behavior of a pla’sma in am __a_gnetic/mimr tr;gp_ fomed by partxcles v
Jected tbrough a cusp. configuration is studied. The particles selected for invest

-gion. The' eccentvicity;_o .tha:p

plane) due to.the: ‘cusp. conrlguration i3 analyzed. Two competing processes be.come

dent; one tends to ‘establish an E-layer as in the Astron machines and another tends to

_f:.ll the axial region of the mirror trap. The analysis is further extended to deter~
| mine. the accumulation in the magneti.c mimr trap of partic~les passing thmug, “a.
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~smooth cusp field havlng -only-a:zeroth. harmonic. The convebsion of longitudilxalt enar-

gy into transverse particle energy is determined as'a function of the initial radial’
distance of the trajectory from the: magnetic axis. The number of particles tiapped
indicates that construction of an experimental machine is- fsasible provided the prope
-1 magnetic fleld cmfigumtion 18" used. It is estimated that a field with high harmon=
|4 components would -trap- particles withibvoader inltial veloclty and injec1t£ i angle:
L ,:parameters. Ovig. avt.;:has s L
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TITIE: Oscillations and heating of small pgs'ng bunghes incident on an adally- "

symmetrical magnetic field , I
SOURCE: AN UkrSSR. Fiziko-tekhnicheskly institut. = Doklady, no. 11k, 1985, 0 |

s‘immetrichnoye ma.gnitnqye pole; 1-9

TOPIC TAGS; plasmoid, plasma heating, plasma oscillation, magnetohydrodynamics B

ABSTRACT: This 1s a continuation of earlier work by one of the authors (Khizhnyak,
Fizika plazmy i problemy upravlyayemogo termoyadernogo sinteza [Plasma Physics and |
Problems of Controlled Thermonuclear Fusion], No. 4, AN UkrSSR, Kiev, in press) |
where it is shown that the equations of motion of a plasmoid can be represented in | )
the hydrodynamic approximation in terms of the total current in the plasroid and -

its self-induction. The present article deals with the azimuthal current induced | -
in a plasma following the incidence of plasmoids on an axially-symmetrical mag- !
netic field, and the imteraction of these induced currents with the external mag-~ ="
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i, | netlc field and its effect on the plasma heating., The system of magnetohydro-
{1 dynamic equations is written out for an ellipsoidal plasmoid which is solved for |
- | two limiting values of a Parameter defining the ratio of the Alfven frequency to f
: the hybrid frequency. An analysis of the results shows that if the initia]l Zas-
“kinetic pressure is smaller than the magnetic Pressure, then the plasmoid will
start contracting on entering the magnetic field, until ‘the kinetic pressure of
the plasms exceeds the magnetic pressure, and thig contraction causes plasma heat- |
) is expansion of the plasmoid accompanied by cooling. I;" the |
! kinetic pressure initially is larger than the magnetic pressure, then the Plasmoidi:
- will first expand and its temperature decrease., If the two pressures are equal, "3
I the plasmoid will move without change in radius, other than that due to collisiongq
“Estimates are presented for the maximum and minimum of the temperature attaired -
by the plasmoid. The authors thank Z, A. Azovslaya for help with the numerical. .
calculations. Orig. art. has: 1 flgure and 19 formulas, S
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_AUTHOR: KhizhgggkE N. A,
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SOURCE CODE: UR/oooo/G5/000/000/0037/0055;’:

growing magngtic field. . (

/A
[

TITLE: On tf.qé collapse of a plasmoid in an external

_Kiev, Naukove dumka, 1965, 37-53 {

- TOPIC TAGS: plasmoid, plasma magnetic field,
‘nuclear reaction, magqetohydrodynamics

~ABSTRACT: - The author ‘discusses the conditions for effective co
jundgr conditions vhen the energy o
! cen be meximal, since the collapse of plasmoids has been T
possible source of obtaining colliding
neutrons of thermonuclear origin. Con
of the ions on the axis can be maximal, and also under wh
terngl alternating magnetic field can be
the ionic component of the plasma.
interaction between & ‘small plesmoid an

jzetion of the equat
the interaction between a plasmoid and stationary fields.

d external fields, vwhich are &

alization of the equations ©
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SOURCE: AN UkrSSR. \Issledovaniye plazmennykh sgustkov (study ofl;fple.sma clust®rs).

plasme intera.ction;: controlled"thermo- g
K R

3 : . 4
1lapse of & plasmoid, ' ;
f the ions on the axes of the!collapsing plasmold
ecently considered as a !
fast ions on the axis, $hereby generating :

ditions are considered under which the energy
jch the energy of the ex- - ‘
transformed predominantly into the energy gL
The analysis is pased on the equations for the

jons of the model of the flexible current loop used to describe
These in turn &xe & gener-

of Tnagne’corwdrommamics to include small 1imited plasma -

ot

Y.

further general-|:
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of the plasmoid are derived and dige

" and conditions are given for ohmic and
damping of the Currents and the Plasma,

‘Some of the results are compared with thoag
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s AUTHOR ) m:izhﬂ_ak! A.,'AVodyanitskiy, A. A. i(a : )

i TITLE: Heating of smaly plasn{oids *incident on ap axialJy-symetricaJ. magnetic field |

-SOURCE: AN UkrsSSR, Issledovaniye Plazmennykh sgustkov (Study of Plasma clusiérs),
Kiev, Naukova dumka, 1965, 53-60 . . : :

TOPIC TAGS: Plasmoid,’ plasma heating, Plasma intéraction, plasma magnetic field,
Plasma oscillation, thermodynamic analysisg '

ABSTRACT: This is g continuation of earlier work (in: Fizika pl,éznw i problemy
upravlyayemogolzermoya_dernogo sinteza, ¥y 4, Naukova dumke, Kiev, 1965) where it wag
shown that the qQuations of motion of g glasmoig £an be represented in the hydrody-
namic approximetion in terms of the total current in the plasmoid and itg self- '
induction. The present article deals with the heating of the plasmoig by the cur-
rents :.'mduced in it by the magnetic field, Since the magnetohydrodynamie equationg

for this case are quite complica.ted, the connection between the effective dimensions;-“_ ‘
¢f the plasmoig end its thermodynamie quantities aye determined unger the assunption s )

vum and thut the

tions of an
ideal gas, The thermodynamie €quations for the Plasmoid are then written out on the

|
! basis of thege approximationg, The plasmoid is 8ssumed spherical or spheroidal, with
l L]

i

{
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! small excenmtricity. Conditions under which % '

] he plasmoid entering the magnetic field
will contract or expand, and the maximum and nmlnimwm values of the temperatures -

reached by the plasmoid, ore then determined from the derived cquations for several
particular cases, Orig. art. has: 1 Tigure and 18 formulas,
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TITLE: Coefficients of mutual inductence of coaxial spheroidnl plasmoids a

SOURCE: AN UkrSSR. Issledovaniye piazmennykh sgustkov (Study of plasma clu_sterki. »
Xiev, Naukova dumka, 1965, 61-68 B . :

TOPIC TAGS: plasmoid, plasma magnetic field, plasma interaction, elect'r‘ic inductance .'!:

?
ABSTRACT: 'The fethod of flexible current loop for the analysis of interact/ion be- -
‘tween plasmoids and specified magnetic fields, developed by the author earlier (in: -
‘Fizika plazmy i problemy upravlyayemogo termoyadernogo sinteza, v. .4, Naukova dumka,
‘Kiev, 1965) is extended in this paper to describe the interaction between extended ..
plasmoids with external magnetic fields. The extended plasmoid is represented in the
form of a chain of coaxial cylindrical plasmoids which interact with one another. The
individual links of the chain are chosen sufficiently small to be able to neglact the |
variation of the external magnetic field. The problem consists essentially of :
writing out the equation for the electric equilibrium for each of the individual
plasmoids and determining the coefficients of mutual inductance and their behavior -
as functions of the plasmoid dimensions and the distances between theiricenters, =~ |~
since these coefficients are comteined in the equation for the electric equilibrium. |
It is assumed in the determination of the inductance coefficients that only elec-
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tronic currents are excited in the plasmoid. The rutual inductance coefficient is - | -~

first obtained for two spherical plasmoids, followed by calculation for oblate and

| prolate spheroids. The effect of certain approximations on the calculations are.
briefly discussed. Orig. art. has: - 18 formulas. TS
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TITLE: Plasma accglgraticn in crossed fields

SOURCE: A.ﬁ UkpSSR. Issledovémiye pl'azmennykh‘ sgustkov (Study of plasma cluste't*sv).
Kiev, Naukovo'dlana,' 1965, 137-148 S '

TOPIC TAGS: plasma acceleration, plasma injection, plasma gun, plasmoid, plasma densid4
ty, plasma instability N Co. o
: < _ -
'| ABSTRACT: The present work considers the requirements for neutral plasma gcceleration
inicrossed electric and magnetic fields. The analysis is performed for rail gun acceier
‘1 rators. It'is'shown;thatzwhen the plasma density of the accelerated plasmoid iz highj
the plasmoid should be considered as an Ohmic load for typical circuit parameters em- e
.| Ployed in many experiments. If the density of plasma is low and the same circuit parad
maters are used, the load is capacitive. For the case of very low density ov very low
inductance circuit, the inductive characteristics of the plasma load emerge. The first|__
two cases are considered in detail and examples are provided. It is found that the con-
| ditions for Ohmic loading of the gun by accelerating plasma are difficult to achieve,
In the case of capacitive loading, 20% to 25% of the stored energy can be transferred | _
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APPROVED FOR RELEASE: 09/17/2001 CIA-RDP86-00513R000722020017-0"



"APPROVED FOR RELEASE: 09/17/2001 CIA-RDP86 00513R000722020017 0

L 41068-66 - | B
ACC NR: AT6020411 '

o
%o the plasma, with the optimum plasmoid velocity being (a/2) (B/H). Such loads are B
much more easy to achieve than Olmic loads. It is also noted that account must be tak+ "

en of the current variation in various portions of the plasmoid, which in turn may in-
duce plasma instabilities which complicate the simplified behavior of plasma uccelara-
tion described above. Orig. art. has: 26 formulas, 1 figure.
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“ITITLE: Longitudinal oscillations ih'mulfivelbcity plasma beam

'SOURCE: AN UkrSSR. Vzaimodeystviye phclxkov zaryazhennykh chastits s plazmoy (Interac-
tion of charged particle beams with plasma). Kiev, Naukova dumka, 1965, 186-195

|TOPIC TAGS: plasma beam, motion equation, Euler equation, hammonic analysis, Debye
- |length - : : - . -
ABSTRACT: One-dimensional.oscillations in a compensated pldtma beam with an arbitrary .
distribution function is stulied. The equations of motion and fields and written for al -

collisionless plasma with a set of electrons traversing modulating grids. The ions are
treated as a background charge compensating for the space charge. It is shown that the
"lsystem can be described more simply by use of the Euler equation when the electron ve-
locity spread is small. The equations are solved by an indirect method which is an ex- :
tension of Bogolyubov's method, using Lagrange variables. This approach, described in —
considerable detail, leads to an expression for corrections to the initial current and | - -
density harmonics. The latter turn out to be coherence factors. This approach is ap-
plied to an example of Maxwellian distribution, where the coherence factors in the —_—
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: veiocity space have the same sense and ,st»ructureias coherence

tion space.
an n-th density harmonic. The
tions where the Debye radius is
nonlinear effect leads to nonoscillatory solutions.,
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Current and density harmonics are also derived }
method Jescribed is shown to ‘
much ‘smaller than the wavelength, since otherwise the z
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; factors in the configura- |

as is the decay length of
be valid for those situa-

Orig. art. has: 16 formulas,
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| TITLE Reéon_ahce propagation of an elec/tron beam in a medium with a layered dielectrid e

"R AT6020451 (/¥ SOURCE  CObE T UR/0080/6%/0007600/0155 /553" -
AUTHOR: _Repalov, N. S.; Khizhnyak, N. A. o S (4‘/ H
ORG:  none . - T .‘ . - ) . o v ' B*";

SOURCE: AN UkrSSR.. Vzaimodeystviye puchkov’ganyazhennykh,chastits_s plazmoy (Interac-
tion of charged particle beams with plasma). Kiev, Naukova dumka, 1965, 195-203

TOPIC TAGS: charged parficle, electron beam, Lagrange equation, space éhar'ge

medium with a layered structure is investigated. The problem is treated in the hydro-~
dynamic approximation. It is' further assumed that the dielectric is transparent with
respect to the beam particles and produces no dispersion. The dielectric boundaries -
are normal to the beam. The static fluctuations of beam electrons are compensated by |-

an ion background moving with constant velocity. The motion ig described in Lagrangian

coordinates. The nonlincap nature of the equation permits only the consideration of s
the case of ap infinitesimal modulation amplitude. Bogolyubov's method is employed to .-
clarify the effect of nonlinearities in the case of the medium with one change in the —

dielectric constant (two-layer dielectric). It is found that resonance effects undep. | .-
some conditions lead to an wnstable increase in the modulating amplituds. The restric~

The demodulating mechanism of the space charge on the beam moving through a

| Card 1/2
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" |tion of the problem to the region near the instablility simplifies the equation under
consideration. This solution reduces to that for beam buaching in klystrons where it
is assumed that both dielectric lasyers have the same dielactric constant. Orig. art.
has: 2 figures, 19 formulas. C _ o
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“TITLE: -On the adiabatic movement ox plas/ ma beams in a longitudinal magnetic
field ) o

| SOURCE: AN UkrSSR. Flmko-tekhmcheskxy inistitut. Doklady, no. 270/R057’ R
1965, K voprosu ob adiabatlchnostl d\nzhemya plazmennykh sgustkov v prodol'nom I

magnitncm pole, 1-20 -
TOPIC TAGS plasma beam, longitudinal magnetm field, plasma den81ty
ABSTRACT: The author discusses the entry mechanism of small plasma beams

into an axially symmetrical magnetic field, depending on the particle density in
the beam. The deductions from the theory are compared with an experimental

study of magnetic moments of low- and high-density plasma beams. ‘The experi~

ments are found to agree with the theory on the substantial influence of plasma

denslty on the magnetic moment of the plasma beam, and with the theory of the
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. .
dynamic interaction of beams with an axially symmetrical magnetic field. The
model of a generalized current loop used in calculations can therefore be considered
a satisfactdry approximation of the description of plasma beams, In -conclusion, ', )
the authors express their deep gratitude to K, D. Sinel'nikoy, academician of the .-
AN USSR, and to B, G. Safronov and V, S. Komel'kev for fruitful discussione ‘
which stimulated this work in many ways, Orig, art, has: 7 figures and 30 /-
formulas, - Y ' '
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TITLE: Dynnmics £ tho current sheet and acceleration.of plasmn in an olectrodynamic.
| rail accelerator 251 o . . . :

SOURCE: zhurnal tekhnicheskoy £iziki, v‘.;36, no. 9, 1966, 1608-1621 . .

TOPIC TAGS: plasma gun, plasma n_ccblorat:idn, olectromngnotfe effect, mathcmatic
physics v ' o .

ABSTRACT: The authors discuss the production and acceleration of plasma in a rail ., ¢ -
accelerator having plane parallel electrodes. The problem is treated in one dimension
all quantities beoing assumed to depend only on the time and on one Cartesian coor-

dinate, whose axis is parallel to the two electrodes and perpendicular to the electron g
current sheet, which is assumed to be initially present. The inertia of the electrons ¢
is neglected, and it is assumed that tho electron Larmor rndius is small compared with .
the electrode spacing. The electron motions are thus treated in the drift approxima- e
tion wher the plasma is rarefied, and with the effuct of the Hall currents included o
when the plasma is dense, Ions are assumed to be formed in the current sheet and to | -
lag behind, thus producing a: longitudinal polarization field. It is shown that the . —
form and mngnitude of the polarization field play decisive roles in the shaping and - =
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acceleration of the plasms burst, To calculate the polarization field, the motion
of the ions is described by the kinetic equation with a term represeating the pro-
duction of ions in the forward current sheet, and several simplifying assumptions are
introduced, including the assumptions that the current shoet is thin and moves with o
constant velocity, It is shown that the polarization gives rise to longitudinal elec- “i
trostatic waves in the plasma, and that as a result of these oscillations there are |
formed many closed current loops. An equation is derived relating the velocity of thq_]3
center of mass of the plasma to that of the current sheet. - The electrodynamic accele-|.
ration of the center of mass is described by equations similar to those of L.A, ; :
Artsimovich, C.Yu.Luk'yanov, 1.P,Podgornyyjand S,A.Chuvatin (ZhETP, 33, 3, 1957) until] -
- | the energy begins to be expended in the. production of electrostatic oscillations, . e
'| Whereas the energy of the plasma as a wholes is'determined‘by the total discharge - T
current, the enexgy spectrum of the plasma particles depends significantly on the dig-! = .
tribution of the curreat within the plasma, It is found that there is an optimum
self-inductance for maximum acceleration efficiency, below which it i3 not desirable.
to reduce the parasitic inductance of  the circuit. The authors thank K.D,Sinel'nikov,! - -
V.S.Xomel'kov, A,I,Morozov, A.A.Rukhadze.,ng&gggggggy, and M,I1,Pergament for many -
fruitful discussions. Orig, art, has: 82 formulas and' 1 figure. o s

SUB CODE: 20 SUBM DATE: --Sep66 - ORIG. REP: " 007  OTH REF: 011

S IO

CIA-RDP86-00513R000722020017-0"

APPROVED FOR RELEASE: 09/17/2001



"APPROVED FOR RELEASE: 09/17/2001 CIA-RDP86-00513R000722020017-0 -

A NN {pG031269

1

 SOURCE CODE: - ‘m_u'oos7/66/0:16/009/1'5'5“:3/16&;46;3

frsm e e

|AUTHOR:  Knizhnyak,N.A.; Kaluykov,A.A:; Trubchaninov,8,A.; Naboka,V,A, - by
ORG: none BTSSRI St v A S o . :
{TITLE: On the adiabaticity of the motion of plasma .burats in”longitudinal magneti
fttelds. LR I e ST b

[ on

ol b iee . e ¢
- &

0.

“|SOURCE:  Zhurnal tekhnicheakoy £iziki; v. 36, no, 9, (1966, 1652-1664° "
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ABSTRACT: - This paper is concerned with the motion of plasma bursts along’ the aiis of!
a longirudinally inhomogenecous axially’ symmetric magnetic field. The pliant current ..
loop model, developed in a series of articles by N.A, Khizhnyak, V.G.Safronov, and - .,
K.D.Sinel’'nikov (Sb. "Fizika plazmy i problemy upravlyayemogo termoyadernogo sinteza",

833, 1965), is generalized to take into account changes in the shape of the plasma,
Equations of motion are derived under the 8implifying assumptions that the (_lefomtion'ﬂ
of the plasmais small, the plasma remains spheroidal (but may become either prolate or
oblate), and the thermal expansion of the plasma during its interaction with the 7'

magnetic field is negligible. Particular attention is given to the magnetic moment of

t.1. Izd-vo AN UkrSSR, Kiyev, 1963; ibid. t. II, 1964; ZhTF, 35, 827, 1965; ZuTF, 35, |-/ .

the plasma burst as a"criter:l_on of the adiabaticity of its motion. For a low dsr_mity' l’_r'»;’-__
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plasma, the equations of the generalized pliant current loop model reduce to those of | i “
the independent particle model and the magnetic moment should remain constant as long Y ’
as the usual adiabaticity condition 1s met. The magnetic moment of a dense plasma, -}
on the other hand, shlould increase as the plasma moves into regions of higher magnetic|
field strength until it encounters a magnetic field of a critical strength, when the:
plasma should collapse and its magnetic moment should decrease rapidly. The theoretif o
predictions were tasted experimentally. lfydrogen plasme bursts from a coaxial plasma R
gun, after traversing a 1 m.long driZt tube, entered tte field of a series of six 17 4
cm long 8 cm inner diameter direct current solenoids, each capable of producing a 10 .
kOe field. The magnetic momentg of the plasmas were meansured with the aid of an ex- <
ternal loop and internal magnetic probes that could be ndjusted in the radial direction.'
The densities of the plasmas were determined with a shialded electrical probe, by . v"~?']
| cutoff of 3 and 0.8 cm microwaves, and with a 3 cm wavelength interferometer. The .| . .:
plasmas were found. to behave in accordance with thfztheory. . In particular, the magne- i ¢
tic moments of the plasmas with densities below 10 end remainad constant until L
fields of the critical stremgth were encountered and then decreased monotonically and | '
fairly rapidly, whereas the magnetic moments of the plasmas with densities above 101$' s
cn™ increased as the plasmas woved into regions of higher field strength, even thoughi: '
the independent particle adiabaticity condition was better satisfied by the high L
| density plasmas than by the low density ones, It is concluded that the generalized
current loop model provides a rather good approximate description of the behavior of -

plasma bursts. The wark of meveral ofhgr 1nves£13atbrs is discusgsed in the lighé ot~;
 the present thecry, and it 1s concluddd that the plasma entrapment mechanism proposed o .

s
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by J.L,Tuck (Phys. Rev. Lett., 3, 317, 1959) can be effective only under such con-~
j ditions that the plasma traverses. the ‘magnetic fiold gradiont region in a time shorter|
than Ythe collapse time of the plasma, which 1s approximatoly the ratio of the plasma .|
circupference to the Alfven velocity, The authors thank B,G,Safronov,V,§.Komel 'kov, |
and Agademician X,D,Sinel’nikov of the AN Ukr3SR for fruitful discussions, Orig. art.|- o
hnsz;'%ss formulas and 7 figures, - - oo ST SRR FE
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AUTHOR: Khizhnyak, N.D. o 68-58-2-11/21
TITIE:  The Determination of the Coefficient of Absorption of = -
' Naphthalene by Solar 0il (Opredeleniye koeffitsiyenta absor-
‘btsii naftalina solyarovym maslom) .

' PERIODICAL: - Koks i Khimi&g, 1958, Nr 2, pp 47 - 49 (USSR):

ABSTRACT: The work was carried out in order to determine the
influence of the velocity of gas and oil and the concentration
of naphthalene in gas on the value of the absorption coeffici-
ent of naphthalene by the oil. The design of the apparatus in
which the contact area between oil and gas can be exactly .
determined is described in some detail (Fig.l). The deter-
mination of naphthalene in gas was carried out by the polaro-
graphic method (Ref.3). The influence of the velocity of oil,
i.e. ®@nsity of spraying with oil on the coefficient of - B
ebsorption (Fig.2) was found to be negl%gible. With increasing -
density of spraying from O.4 to 2.4 1/m” the coefficient of -~ =
absorption remained practically constant. The dependence of -
the coefficient of absorption of naphthalene on its concentration
(Fig.3) was found to be of the form K = £f(c¢)® . The influence
of gas velocity (from 0.1 to 0.8 m/sec), shown in Fig.4, can

_ be expressed K = f(v). On the basis of the experimental data, .
B the following equatgon wasg derived: *P SR
v Cardl/2
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The Determination of the Coefficient of Absorption of Naphthalene
by Solar 0il a - _

K=k vcP a1, (178,024
Using this equation, the absorption coefficient for conditions
corresponding to the works! condition was calculated, For -
gas velocity 0.8 m/sgc, concentration of naphthalene in the =
incoming gas 0.4 g/m’ the coefficient of abgorption . =

K = 0.950 . Using this coefficient, the required surface area

of hurdles in an absorption column can be calculated.There
ae 1 table, 6 figures and 3 Soviet references. -

ASSOCIATION: UEhIN | e
AVAILABIE: Library of Congress
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1. Naphthalene - Determination 2. Solar of]l -
- Absorptive properties 3. Polarographic
analysis - Applicaticns
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