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AUTHOR: Kovrizhnykh, L. M.
TITLE: Instability of Longitudinal Oscillations of an _Electron =

_____lgn_Elaam%qLocated in an External Electric Field

PERIODICAL: Zhurnal tekhnichsskoy fiziki, 1960, Vol. 30, No. 10,
pp. 1186 - 1192

TEXT: The instability of longitudinal oscillations of an electron ~ ion
plasma located in an external eleotric field was studied for the case of
adiabatic variations of its parameters. Stability criteria and formulas ,
for the growth increment were determined. The following results were ob-
tained: Application of an external electric field to the plasma leads to
a drift of electrons with respect to the ions. On the other hand, fluc-
tuations of the charge density cause plasma oscillations. At sufficient-
1y small relative velocities, the exigtence of a drift has practieally

no effect onvihe character of oscillations. A3 soon as this velocity
exceeds a certain value determined by the plasma parameters, the oscilla-
‘tion amplitude starts inoreasing with a - wavelength that is larger than
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an Electron - Ion Plagma Located in an BO13
External Electric Field

the Debye ionic radius. The ~énergy of the orientated particle motion
basses over into the oscillation energy. The period of time during
which the oscillation amplitude of the har
proper wavelength, ig determi

monic increases with the
ned by the law of the change in time of the
mean orientated velocity of the electronsg

© heat the plag-
na or for ot

her purposes (eogw "gas betatron® .. Ref.9). The anomal ously

me of plasma in a stellarator (Refs. 10 and 11) ig obviously
also related to such instabilitijes, The author thanks M. S. Rabinovich

for his interest in thig work. G. V. Gordeyev is mentioned. There are
2 figures and 11 references: 8 Soviet,

. Yy Aol
Phgor, Gt i 2 1. il

Cal A

11-5"
APPROVED FOR RELEASE: 06/14/2000 CIA-RDP86-00513R0008256300



"APPROVED FOR RELEASE: 06/14/2000 CIA-RDP86-00513R000825630011-5

EOVR1Z

ONYKH, DL.M.; BUKHAICE, &.d
jons of an elsctron—

: 11lat
£ 1ong1tud1nal 08C .33850 -853
Zhur.eksp.i teor.fise 38 no (MIRA 13:7)

demii nauk SSSR.

Instability o

ion plesmé.

Mr '60. -
tut im. P,N.Lebodove

L. Tistohosily hﬂ(;iasm (Ionized gases

APPROVED FOR RELEASE: 06/14/2000 CIA-RDP86-00513R000825630011-5"



"APPROVED :
| O REEASE. 06/ 14/000 CIA-RDP86-00513R000825630011-5

Blhi
poo 2507, 1397 4T
L%?Z 330 5/056/60/039/004/027/048
; B006/BO63
24,220
AUTHOR: Qépvrizhnykh, L- M.
TITLE: Shock Waves!in Relativistic Magnetohydrodynamics

PERIODICAL: Zhurnal eksperimental‘noy i teoreticheskoy fiziki, 1960,
Vol. 39, No-: 4(10), pp. 1042 - 1045

elativistic StoBadiabate shock adiabatic was

given by Hoffman and Teller in thei tohydrodynsmics studies (Ref.1).
The properties of this shock adiabatic are studied more exactly by the
author of the present paper, and a relation between the various thermo-
dynamic guantities holding on both gsides of the discontinuitv are

obtained for the casé where the shock wave propagates perpendicular to

the field direction, and so the magnetic field vector lies parallel to

the plane of discontinuity. First, the continuity equations are written b/
down, wherefrom equations for the front velocities are derived and the

following relation is obtained for the shock adiabatic:
*; 2 x2, 2 v ol s 2 2 .
11/111 - wz/n? + (p2 - p1)"—:w1/n1 + w?/ng . 0 (w - thermal function,

TEXT: As equation for a T
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Shock Waves in Relativistic Magnetohydro-
B006/B063

dynamics

p - pressure, n - particle density; the subscripts 1 and 2 refer to the

regions in front of and behind the wave front, respectivelyj p“‘u p+H2/8n,

¥ oY = @ + H2/81t + p + 32/87!; e - internal energy per unit
tions (4) obtained for v, and (5) obtained for

or various limiting cases: a) Non-

2, H2/83> mc’nc2 (mo - rest mass

w + p¥
volume). The general equa

the shock adiabatic are then studied f

relativistic equation of state, p((monc
of the particles); b) ultrarelativistic equation of state,
Py = % e1> ﬂi/en; ¢c) very strong fields and high temperatures,
Hf/eﬂ )p,‘ = -1}- ey- Finally, the author discusaes the possibility of

reflection of charged particles from the front of a shock wave, which 1is
of interest in connection with the pessibility of particle acceleration
by shock waves. For the occurrence of such a reflection, the following
condition is obtained for the velociiy of the shock wave:

v2<v(')/v1+x2¢uvc')/4.6, where 0<x<31l/2 is the first non-trivial rcot of

ard.2/
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- AUTHOR ; Kovrizi ykh, L. M.
TITLE: Effect .p disturbances on the structure of a screw Dagnetic v

field
PERIODICAL, Zhurn 1 tekhnicheskoy fiziki, v, 31.:no. 7, 196i, 858 - 890

TEXT: Ag is know 's particles moving in the direction of a magnetic fielq ,
follow exactly t». lines of force. If the magnetic field is disturbeq
strong disturban: 28 of the Separatrix occur, A strigt solution of the
effect or the &1 turdances on the structure f- the magnetic field Tequires
numeriecal method- ., For inner magnetic surfaces, h_owever, which are fgr 7\ d~~*
avay from the s8¢ ‘ratrixes, and for spgij] disturbances, the problen may | L 4
be investigated vV lth the "neutralization" method by Bogolyubov. With it

most of the dange oug types of disturbances and the orders of magnitude
of the magnetic ¢ arface disturbanceg may be determineqd, Ho denotes the - -

!
longitudinal fye; L H= (g, Hee H)) the screw rielg and 8H the disturp. 25
ances, assunming : 35t ﬁ/HO<<1 and éH/H°<<1. With restriction to the links ’ {
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- Effeot of distv:bances... g{gi}/51/031/007/020/021 i /
of first , / Ry ' oo T
irst order of éH/Ho and second order of H/Ho, the lines of force Day ' T
be, described by ' :

T A0 .

dr __nHe  nHeHy = mH, - nHAH

Spo=lor . Rty | nHr - nHAH, HAH, T
N -
] . =
de __rH,  nHH, L MHy L nHRH . A 4)) o
av T xHy rH" xiy "m:;?r'—":;l‘;'! ' . i
thfc’ 0 : .5,5;._..
‘ : H,=nH,I, (x)sin no, .
" H =n'H, '( L cosn 5, @ L e
H,=—nH, I (X)cosn'O ' : t so

I (x) is here 8 modified Bessel function, @ = ¢-5,C = az, x = nar, « .30
) L3 ' [ et d
= 2n/L, L the pitch of the sc:cew, n the number of the harmonic andi B the T
- amplitude of the latter. LT
described by It is assumed that the disturbances may be R e
S ——

80 ==3H, /. (k,)eiz..wx.’ o - AN : L R
aH=Va<p, m=1, 9, 3 } ' ?
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Effect of disturbances...

5/057/61/031/007/020/021  °
B104/B206 . ﬁ

In the case of a torus, k = l/Ro’ where 1 = 1, 2, 3, ..., and Ro the great -
radius of the torus. The two cases k # 0 and k = 0 are investigatéd. - ‘G;

For k £ 0, the disturbances only occur dyring "resonance", i. e.,, when the
three-dimensional frequencies of the disturbances are equal to or smaller
than the frequency of radial "oscillations" of the undisturbed linea of
force. Thus, the lines of force for which

. k >
l—m(x)—_—_—*._:"—n-;; p=12 3.0 4 .
ﬁolds, are disturbed most, where V
o()=%"

holds for small & = Hn/Ho for the

1 0\ ' . oy
(:x) HOR (5) A
mean rate of screwing of the l;nes.of t ;,"

force. The greatest effects are produced by disturbances with m = 0,

where the magnetic surfaces assume
and the maximum deviation of the ma
one may be described by

Card 3/ ;/
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_— —r o LT .
dras =2 . —. | kntedH, w (%) !o (x) ) .

! an 1/2" Jw ! A= 2H, ad l (6) . 4‘?

s dx

For'k = o,

. Py -r.

' w2 15

.!m(x)xdx—a , n*x™ sin ;mp = const. ) <'(7). ';

is obtained at E'n<1 for the magnetic surface with exiatence of disturb-;i

ances. This integral may be easily calculated by using (5). If the . 50
longitudinal field is produced by a coil with the pitch L1, the cross
component Hymay be calculated-by H 1+ 3 V :
[*) ; .

Hl = u1R 4 (8)' B !

° P58

Here, a, = 27I/L1, a, thé ‘radius of turns; R'o the"great.radius of the torus, ‘
l = 2{}:181?.0/31 - 2}. There are 2 referencess 1 Soviet-bloc and 1 non-SSn{,’:é/déf
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AUTHOR: Kovrizhnykh!\LTVM.
TITLE: A helical magnetic field in a cylindrical chamber wiih slits

PERIODICAL: Zhurnal tekhnicheskoy fiziki, v. 32, no. 5, 1962, 517-525

TEXT: The author calculates the magnetic-field and the Foucault-current
distributions inside a conducting tube which is cut into equal sections. -
The tube is assumed to be placed in a helical magnetic field which varies '
harmonically with time, and in a longitudinal magnetic field, the

frequency of which is such that the skin layer is thick as compared with

the chamber walls. For an infinite cylinder of r = 8, and with a surface
current density

j=J, |e,0--e aa,~t~e,) cos nlsin vt (1.1)
) A <t/

the distribution of the surface density of the Foucault currents is
obtained as :

Card 1/6
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A helical magnetic field in a ... B102/h1
Pao ]31 mpr 2, (1.12)
: J={ npu —A<z<A

[J-, npu z>4, _ i

nla
. - . + (74:4)
th::jo{e?[J%—cosn0:tsu1n(?:tad)e o ] —+

-

— (r4-4
, —i—-e,LcosnO—cosn(ta**-a.\)eF b )1}

. (1.13).

The presence of the" longitudlnal field (Ho) induces additional currents
with the den31ty : o

__ Hghayw {e,-l npu [z]>,
J"f—__ @ loge0 nmpu 2], (1.15),

20 is the gap width, 2L is the length of a section, Lo is the screw pitch,
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A hélical magnetic field in a ... 31/02/£1o£ 32/005/001/022

G- oz, X = 27:/Lo, X =onr, and x_ = ana .

for quasisteady conditions.

The solutions are valid

The total current consists of five components:

=iy3 i . |
J=jP-j, =0 - i, (2.1)

= fo,+0-+0, 1-0,0], '-
3y = —J/{{e,- 0+e, - 140, 0} c(2), i
jf(\o) =J, {e,- <0 6,2a,-1-e, - 1} em'j' “
. ) ok
= —TJofe, - 0+egate,-1}e"e(z), (2.2),

3[e,-0+-ei-te,-1] " npn z<{—4,
= —7,{ 0 npi |2/ <4,

#*[e.-0—ei-ime, - 1] npu  z >4,
o Helaw o s
](l'l))— -—20——,‘ .8—-0 y Y_ x] »
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A helical magnetic field in a ... 81/02/é1O£ 32/005/001/02

3 1 for j1z;< A
¢(z) = 10 for (z]> A and so does the magnetic potential:

=104 i g -+ 0P - Oy @), (2.3). ,f"
(o)
47 H
A (o) n o n .
Gy o= S 2 dz)é ) . - In(x)sm n0; the fairly co iex
. ) 1 1{2 '
expressions for (Pé ), .g ), and ‘lrl() ), which are given eiplicitely, can

be simplified if 0< X < 1/a, and z2+af > r2,

. 41’.)'((;')A z ]
(bilz ° {szﬂ-af +ll’ (2'19)
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A helical magnetic field in a ... -g{g;}éfg£°52/005/001/022

Ot (1 () ),

C_a(1) L (2) |
O = &S : ~

T p TN j’b - 4l1 these solutions hold for & conducting tube with

& single slit. If the tube |

consists of an infini a
sections arranged at equal distances (ZA)ymflnlte rumber of equal

80 o
b = . sin k
. -F 12,10 (k‘l‘)Ko (klax) in k/3
(=1

- sinkz,

. (2.25)
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N 4 helical magnetic field ineg ... Bi102/B10

[e+] - Y 21 ) 1
.- o 477, lu(lkll")‘kn(]k”“l) ,
B, = Dih 4 OE = Tz"l S‘ P X
=

—

Te— 1) sin (kg - . ' o2 .
oo s SEZBER D2 Y iayt, (2:26)

Y}
The Foucault-current distribution obtained is the same as that of a
sectional coil of helical busbars in a system with straight-lineg
Spacings. There are - 2. figures and 1 table.

» | _-_ . ASSOCIATION: Fizicheskiy institut im. P. N. Lebedeva AN SSSR
(Physics Institute imeni P. N. Lebedev AS USSR) Xoscow

SUBKITTED: Yay 22, 1961 (initially)
November 13, 1961 (after revision)

Card 6/6

APPROVED FOR RELEASE: 06/14/2000 CIA-RDP86-00513R000825630011-5



"APPROVED FOR RELEASE: 06/14/2000 CIA-RDP86-00513R00025630011

- _
R K *-

o 37255
o) L7140 5/057/62/032/065/002 /022
) b yIvi B102/B104
AT
AUTHOR: Kovrizhnykh, L. M.
_— .
TITLE: Effect of perturbations on the structure of a helical

magnetic field
PERIODICAL: Zhurnal tekhnicheskoy fiziki, v. 32, no. 5, 1962, 526-535

TEXT: The author calculates the field distortions that arise in a helical
magnetic field used as a charged-particle trap; these distortions may
cause some or even all field lines (i.e., some or all trapped particles)

to escape. An exact solution to this (nonlinear) problem can only be
obtained by numerical methods. For the internal magnetic surfaces far

from the separatrices and for weak perturbations, however, Bogolyubov's
method of averaging can be used. In a previous paper (ZhTF, 31, 888, 1961),
the author used it for calculating axisymmetric perturbations. The

problems treated there are now dealt with in a more general manner. This
approximate method (first order in SH/HO, second order in H/Ho;

confinement to straight-lined problems and fields which can be described

by one harmonic only) is based on representing the magnetic potential 63 as )(

Card/;7;§
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Effect of perturbations on the ... B102/B104

a sum of separate harmoniecs. Hy.is the longitudinal magnetic field,

H is the helical magnetic field, and 6H is the perturbation

(H/Ho<‘: 1, 63/}10«: 1, ¢4 > H)., With 8a ¢-&, & =0z, x = otnr, and

= 27T/Lo (L0 = screw piteh), TyY¥,z = coordinates), a system of
equations is obtained for dx/df, and d¢/a¢ . An integral of this systenm

is found if the inequality
quantity" »x: ¢ = g%é—: xdx = const. If x is relatively great _()CNEn)
and if only one resonant harmonic is assumed to exist’(no multipole
perturbations), simple expressions are found for dx/d¢ and a:/az, ang the

hOTRI

x(_;)!<< ‘g—é—"\'&i helds for the "detuning

fetic surface can be described byzxa(x)cos(pq—xéﬂvml) +§Q(x)xdx
.’P- n4¢2

n (1 3 2
AT (%) = pu(x)eny w(x) = 7 (7 ';,;) L(x)s & =8 /8,
n = number of harmonics, and Hn = their amplitude. Finally, the author
studies ‘the effect of "corrugating" the longitudinal field upon the X

\
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Hydrodynamic oscillations of an inhomogenous low-preasurs
plasma in a magnetic field. Dokl., AN SS3R 149 no.5:1052-1055 Ap 363,
(MIRA 1625)

KOVRIZHNYKH,L.M. ; LOVETSKIY, Yo,Yeo; RUKHADZE, A.A.; SILIN, V.Po
L‘-——k‘& . c

1, Fizicheskiy institut im, P.H.Lebedeva AN SSSR. Predstavleno
akadenikom l{,A.Lsontovichem,
(Plasma oscillations)
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GRIDNA, V.P., mlad. nauchn. sotr., starshiy bibiiogral; RAYZEK,
M.D., kand, fiz.~mat. naukj; KOLESIIKOV, V.N,, kand. fiz.-
matem, nauk; ANTROPOV, Ye.T., ml. nauchn, sotr,; SHPIGEL!,
1.S., kand, tekhn. nauk, otv, red.; KOVRIZHNYKH, L.M.,
kand, fiz.-matem, nauk, otv. red, . '

[Plasma physics; bibliographic index, 1955-1961] Fizika
plazmy; bibliograficheskii ukezatel', 1955-1961, Moskva,
Nauka, 1964. 354 p. (MIRA 17:11)

1. Moscow, Fizicheskiy institut. Biblioteka.
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Interaction between transverse waves and a turbulent
plasma. Zhur.eksp.l teor.fiz. 49 no.4:1332-1344 0 155,

(MIRA 18:11)
1, Fizicheskdy institut imeni Lebedeva AN SSSR,
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_ KOVRIZHNYEH, L.

Healing of ions due to nonlinear gbsorption of transverse
waves in a plasma, Pis'. v red, Zhur, eksper. i teoret.fiz,

2 no.3:142-146 Ag ‘65, (MIRA 18:12)

1. Fizicheskiy institut imeni Lebedeva A!l SSER. Submiited

June 14, 1965,
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| ] 1965). It is assumed that the trans:
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ACC NR 516033041 SOURCE CODEs UR/25014/66/032/000/0112/0129
AUTHOR: Danilkin, I. S.i Kovrizhnykh, L. M3 Rayzer, M. D.; Tsytovich, V. N,
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ABSTRACT: The present article is of the review type (35 literature roferences) and.
the authors state that it 1is primarily based on the theoretical results of a series of |
previously published articles. After an extended mathematical introduction, the %
authors consider the subject of the induced dissipation of transverse waves and their |
transformation into longitudinal waves. The next iwo subsections deal with processes .
of disintegration and merging of waves in a plasma, and processes of three-plasma |
dissipation. The next main heading is the nonlinear transformation of transverse

electromagnetic waves into longitudinal plasma waves. Following this is & treatment |
of the acceleration of clusters in a plasma using electromagnetic waves. The final i
soction of the article concerns the possibility of the generation of transverse .
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ABSTRACT: The articlie is devoted to the derivation of equations which make it possible
to descriua processes taking place in a plasma, taking account of nonlinear effects.
A long matlemitical exposition is followed by calculations of the probability of
processes o1’ the second order. The succseding section treats the probability of
dissipatior processes. This is followed by the derivation of equations for the
interaction of transverse waves in a plasma. The article concludes with a mathematical
treatment of several partial cases of the problems "The author feels it his duty to
express his thanks to V. N. Tsytovich for valuable advico and discussion.® Orige. art. —
has: 104 formulas.
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ABSTRACT: One of the authors has previously discussed the passage through an iso-
thermal plasma of a parallel monochromatic beam of transverse waves whose frequency
£ is much higher then the Langmuir frequency 2, of the plasma and the accompanying
decay of the transverse waves into longitudinal plasma waves Vv, N.Tsygovich,  ZhTF,
35, No.5, 773, 1965), In the present paper these calculations are extended to the
case when the transverse wave besm 1s not strictly parallel, but has a small aogular
divergence. The present calculations are based on the results of the earlier ones, -
and notation employed in the earlier paper is sometimes used in the present discussior
without definition. t is found that there is a critical angular spread of the beszm:
given by O = (10/1)3 2 when the angular sproad of the beam 1s small compared with |-
6c the resulis previously obtained for a strictly parallel beam are valid, Whenr the

. s 12 UDC: 533.9
. - "Lgofd' 2/2 ris

APPROVED FOR RELEASE: 06/14/2000 CIA-RDP86-00513R000825630011-5"



g N

AOED OR RESE: 0/ 1/2000 CIA-RDP86-00513R000825630011-5

e o e msm s e il &

© 3o0Bl-66  BIT(1)/ETC(£)/EPF(n)=2/BiG(n) IoP(c) AT
ACC NR: AP6004943 SOURCE CODE: UR/0056/66/OO50/001/0251/02%
S7
e .

. AUTHOR: Kovrizhnykh, I.. M.

e e i o TP PRSI

. ORG: Physics Institute im. P. N. Iebedev, Academy of Sciences SSSR
;(Fizicﬁégﬁii“Iﬁ§€{Eu£ Akademil nauk S%;R) ~H?f

'1 Neul W
TITLE: Interaction of ‘electron’beam)}’vith a Wﬁ?‘
~and nonlinear stabllization of the beam instability

., SOURCE: Zhurnal eksperimental‘noy i teoreticheskoy fiziki, v. 50,
‘no. 1, 1966, 251-254

. TOPIC TAGS: plasma instability, plasma beam interaction, plasma
zoscillation

. ABSTRACT: This is a continuation of earlier work by the author .

_ (ZhETF v. 48 1114, 1965; Report EUR-CEA-FC-258, Fontenay-aux-Roses, -~
- France, 1964), where elimination of "beam . instability by using

. nonlinear interaction of Langmuir waves (nonlinear damping) was pro- -
‘posed. In the present article the author calls attention to a dif-

. ferent and possibly more promlsing way of stabilizing beam =
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|SCURCE: Zhurna't tokhnicheskoy fiziki, v. 36, no. 9, 1966, 1585~1593
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TITLE: Ona the interaction of high-frequency transverse waves with a turbulent plasma

TOPIC TAGS: turbulent plasha. plasma dingnostics, electromagnstic wave, nonlinoer
equation, mathematic physics

ABSTRACT:- The author employs the nonlinear. equations for e weakly turbulent plasma, |
which he has presented elsewhere (ZhETF, 48, 1118, 1965), to discuss in a cne- Toad
dimensional approximation the passage of high frequency transverse electromagnetlc_h'ﬂ",
waves through a layer of turbulent plasma of finite thickaness. The incident signal I3
is assumed to cover a narrow band of frequencies centered on a frequency Fo that 45 "'}
much greater than the electron Langmuir frequency £, of the plasma, and tho phases o
of the Fourier components of the incident wave are assumed to e randomly distribu;ed; -
Separate treatments are given for the two cases in which F, is greater tham, or much'-

less than £,/v, with v n T/m, where T is the electron temperature in the plasma and

m is the electron maess. In the low fraquency case it is still pssumed {hat F, is much
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wreater than £ . Both cases are characterized by the production ef satellites at fre-
quencies F = Fg % nf,, where n is an interger. Formulas are derived for the intensi-
ties of theso satollites in terms of the paramoters characterizing the turbulence of
the plasma, and other rolevant parsmeters. It is found that the satellites as woll as |
waves of tho fundamental froguency continue to be emitted by the plasma with docreag= ‘|
ing intensity for a short time after the incldent wave has been cut off. The low
frequency waves interact much more strongly with the plasma than do the high {requency
waves. In the high frequency case all the satellites propagate in the direction of . 1
the incident wave, whereas in the low frequency case the even satellites propagate ..
in that direction and the odd ones propagate in the opposite direction. An approxi-
mate treatment of the three-dimensional problem (not presented in the papar) showed '
that the main difference between the three- and the one—dimensional cases is that in ]
the former the propagation directions of the.satelliteQ”Ere not parallel to that of the

incident wave. It is suggested that the presented formulas may be useful for diagnosis
of turbulent plasmas. Orig. art. hag: 25 formulas.
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: !
ABSTRACT: In view of the fact that instability of a nonisothermal plasma in an ex-
ternal electric field cannot be explained within the framework of the linear theory,
the author presents an analytic solution of the nonlinear problem of jnstability of
ion sound in a plasma situated in an external electric field. Account is taken of
both the interaction of the ‘electrons with the jon-sound noise and the pair inter-
actions. The allowance for the pair interaction makes it possible to analyze in
greater detail the conditions under which the results of the solutlon converge and
determine the value of the electric field below vhich the number of runaway electrons
is negligibly small. The form of the quasistationary noise spectrum is determined,
and it is shown that allowance for the scattering of the electrons by the ion sound
leads to an anomalously high resistance that limits the electron current and prevents
the appearance of runaway electrons. Equations are obtained for the time variation
of the average kinetic energies of the electrons and ions of the plasma. It follows

| core Y2 . |
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