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SOV/92~59-3-30/44
AUTHOR: Kurilkin, L.R., Laboratory Assistant

TITLE: The Organization of Oilfield Production and Work During
the Next Seven Years (Organizatsiya prolzvodstva 1
truda na neftyanykh promyslakh v predstoyashchim
semiletil)

PERIODICAL: Neftyanik, 1959, Nr 3, p 25 (USSR)

ABSTRACT: In addition to advanced methods facilitating the
exploitation of petroleum deposits, an important role wlll be
assumed by the automation and telemechanization introduced to
increase the productivity of labor and to eliminate manual
work 1n various intricate operations connected with over-
hauling oil well subterranean equipment. It 1s expected that
by 1965, 60 percent of all wells of the Soviet petroleum
production industry will be automated and telecontrolled.
According to tentative calculation, 1t will be possible to
release at that time about 20,000 workmen. At present more
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The Organization of 0ilfield Production (Cont) SOV/92-59-3-30/44

than 300,000 o1l well maintenance operations are carrled cut
in the Soviet o0ilfields every yeear. Maintenance and over-
hauling of wells cost almost 350 million rubles per year.

The organization of work in oilfields will be radically
changed as a result of introducing automation and remote
control. A certain category of speclallsts will beccme
superfluous. Training of ollfleld personnel will have to be
revised and 1ts educational level raised. This program will
necessltate a change in the educatlonal methods adopted by
vuzes and technical schools. All of these problems have beern
discussed at the convention arranged in 1958 by the Ail-Unicn
Petroleum and Gas Sclentific Research Institute operating umicr
the Gosplan of USSR. Materials pertaining to prcblems comneched
with the reorganizatlion of petroleum production called for by
the introduction of telemechanlzatlon, are belng distrlbuted
among various oilfield units. They will help to work out
recommendations necessitated by the introduction of aute-
mation and telemechanlization.

ASSOCIATION: VNII(The All-Union Sclentific and Research Institute)
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10SEV, M.T.; KURILKIN, L.R.

0il field organization in connection with automatic and remote
control of petroleum production., Trudy VNII no.26:140-158 160,
(MIRA 13:9)

(0il fields—Production methods )
(Automation) (Romote control)
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[Labor productivity in petroleum production] Proizvoditel'-

nost' truda v dobyche nefti. Moskva, Costoptekhizdat,

1963, 152 p. , (MIRA 16:10)
(PetrdTeum production—Labor productivity)
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All-purpose set of implements for mechanicel assenbling operations,
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Suggested by V.S Kurilicin,
88-96 '59.

1, Krasnotur'inskoye montazhnoye upravleniye.
(Hoisting machinery)
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FAYNBERG, Ya.B.j KURILKO, V.I.

in a magnetic field]
Adisbatic invariants for a plasma
([)b adiabaticheskikh variantakh dlia plazmy v magnpitnom

- 1960,
pole. Khar'kov, Fiziko-tekhn. in t AN USSR, (M?R A 17:2)

303 po.
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KURILKO, V.I.

[Kinetic theory of the refloction of electromagnetic
waves {rom a moving plasma) K kinoticheskoi teorii otra-
zheniia olektroragnitnykh voln ot dvizhushchelsia plazrye.
Khar'kov, Fiziko-tekhn. in-t Al USSR, 1960. L1423 Pe
(MLA 17:1)
(Plamma (Ionized geses))

(Electromagnetic Wwaves)
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AUTHOR: Kraaqvitskiy, V. B.j Kurilko, V. I.

S i

ORG: none
| TITLE: Oscillator acceleration by laser emission
SOURCE: Zhurnal tekhnidpskoy fiziki, v. 36, no., 12, 1966, 2210-2212

TOPIC TAGS: oscillator acceleration pnrticlenracceleration, lascr bean,

ABSTRACT:' An analyticael investigation was made of the posoibility of
using laser emission as a4 meand for amplifying poarticle encrgy. The
laser beam was considered a superposition of a large number of various
oscillations of close frequencies and random phases, The snalysis
shows that the principles of particle acceleration by a resonant field
are also valid, under certain circumstances, in the case of a laser
beam despite the beam's wave phase differences and deviations from pure’
monochromatism. The required condition for pcceleration is an appropri=—
ate pulse duration, which should not cxceed &a certain critical value.
Pulse duration above the critical leads to a reduction of the accelera-
tion rate. The acceleration effect is said to stem mainly from the e
resonant harmonics of the field, which ere most effectively absorbed by
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: topic and for discussing the results. Orig., art. has: 9 formulas.
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The Reflection of Electromagnetic Waves From s/057/6o/050/05/06/014
8012/B056

Moving gsurfaces

increased with 8 multiple raflection. This poasibility was pointed out by

Ya. B. Faynoers (Ref. 4) and E. L. Ginaton (Ref. 5)- The presant paper

deals with the quantitative jnvestigation of these effects;, which are
the simplified problen of a

with a multiple reflection- First,
ce bounded by two jdeally conductive planee

e towards each other with the valocities Vi

connected
non-steady prooess in a 8p8
jg dealt withj the planes mov

at first they are at a distanceé of 28
vetween them 18 exprassed by the functions B(x) and g(x). The 1

tion is then extended %o the entire range of the process and is applied

to a multiple reflection. Formulas (4) and (10) sre derived, by means of
which it is possible to deteraine the field at any point between the
planes at any ijnstant t, 80 that the problenm appears o pe solved. On the
pasis of the jnvestigation carried out, the following is found: 1.) As

the distances at which the fields undergo egsentiel changesg decrease in
the course of time, the © umbers increas® according to
formula (10), and therefore algo the frequencies of the compreased fields.
2.) The amplitudes of the fields petween the planes increase with yvime.

The cause of this inorease is,
volune, within whioh the field 18 enclosed,

on the one hand, the reduction of the
and on the other, the work A//
i
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ect of this paper to the
Soviet and 2 English, There are

ASSOCIATION; Fiziko-tekhnicheski
Physics and Technol

Y institut AN yssy Khar'kov Institute of

08y of the A8 UkrS3R, Khar'kov
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KURILKO, V.I.. [Kurylko, V.I.]; MIROSHNICHENKO, V.I. [Miroshnychenko, V.I.]

Reflection of elsctromagnetic waves by plasma. Ukr. iz, .
zhur, 6 no,.3:415-416 My-Je '61. (MIRA 14:8)

1. PFiziko-tekhnicheskiy institut AN USSR, g. Khar‘kov.

Electromagnetic waves)
Plasma(Ionized geses))
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FAYNBERG, Ya.P.; Prinimali uchastiye: KURI_L}(D, Vv.{.; KHARCHENKO, I.F.;

SHAP LR, VWD, -
Interaction tetween teams of charged particles and a plasma, Atom.

energ. 21 no.4:313-235 0 '6l. (MIRA 14:9)
(Particles (Nuclear physics)) (Plasma (Ionized gases))
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2. 2 /20 (1049, 1982, 102, 132.)

AUTHOR: , Kuz;i__l_lg&* v, I.:

TITLE: .Kinetic theoi& of the reflection of
from a moving plasma

PERIODICAL: . Zhurnal tekhnicheakoy fiziki, v. 31, no.

TEXT:

of the waves is smaller than c.
flections are studied in & waveguide.
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20665 ' .

's/057761/031/001/o1o/017
8104/8204

electromagnetic waves

1; 1961) 7'1 "77

The author investigates the reflection of electromagnetiq waves
from a plasma moving in a space, in which the phase velocity,V

ph’ y

In experimantal investigutiona, such re-
Here, the author assunes that a

decrensing phage velocity is attained with the help of a suitable dielec~

tric.
is chosen,
) the coupling between the vectorg
Bay be used. By elimination of D, B,

A8 a reference system, & coordinate systenm resting in the plasma
in which the dielectricﬁmcxas.
D, B, and Z, H, the Minkowski equations
B, and H,

Thergtore, for determining

X

a system of equations is obtain-

ed from the Maxwell equations, which describes the interaction between
electromagnetic waves and plasma in linear kinetic approximation:

Card 1/5
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Kinetic theory of the reflection ... 5/057 61%31/001/010/017
B104 /B204
dE dE® _
. o dz +G’E:vl=']:-"

o ARIR (1 —PY) o] o
J‘-'m wt (l—p-’(p) Jv‘o !/(hl)dv’
9 iy

- JI‘T) ol /1

vy i, 'Jz()* ._._l:; (E. ;j;:,*) ,
= Blw—11 wd—-py 1
al.———r—ﬁl;—};-——’ a’_mi_.h].al'

Y

") e =

fE°1) - 18 the deviation of the electron distribution in the plasma from

the equilibrium digstribution fo; n, is the plaama density; N is an

angle in the velocity opasej @ 15 the frequency of the incident waves
in the reference system; Ho is a homogeneous constant nagnetic field in

the z-direction; and Vo i1s the velocity of the plasma. It is assurmed

that the plasma filla the semi-gspace z > 0. The boundary conditions are
discussed, and wiih their help, the following system of equation i3 obtained

Card 2/
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Kinetic theory of the reflection ... $/057/61/03%1/001/010/01}
_ B104/32¢4
for the waves of this system instead of (1):
- . "
d’E‘,; L , _
i "‘ax”d‘;""‘azE,t: dz E:t(f)(K;t (lz—21)-+ pK 4 (1z -+ =),
1.~ 3 1 - (2
en_ vt (1—87)  do, R (T
fKt(|<|)-m)— 5, °xP —r—“ oy IEI},
(1)
- e L muy=dmpet.
For solving this system, a method suggested by I. M. Repoport (Ref. 11)
is discussed. The reflection coefficient is determined from the ratio
of the energy fluxes of the reflected and the incident waves:

Rl=‘1-m
1T + m

32
RS- S0 (6).

Card 3/5
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Kinetic theory of the reflection ... 5/057/61/031,/001/010/017
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\
For m the author obtains the relation
+@®
1§1-92z;¢) 1 " 2
m o= > o« + 5 1nd (t)ds (1).
(1-p=) & ) j
-0

This relation is discussed for cases in which spatial dispersion 1is low
or strong, and also for the limiting case (1 - BZ) —> 03 finally, an
expression is given for m, which was obtained from(1) by the Laplace
method. From a discussion of the results obtained, the author draws the
following conclusions: Within the frequency range where for cold plasma

mi (: 0 and the reflection coefficient (6) equals unity, the occurrence

of a low thermal scattering of the plasma electrons causes a decrease of
the reflection cnefficient as the result of anergy absorption. This eab-
sorption mechanism, which was first investigated by L. D. Lendeu, ceuses
a damping of electromagnetic waves in a plasmna with non-zero temperature.
The linear dependence of the reflection coeflicient on thermal velocity

in the case of .2 symmetric distribution function may be explained by an

Card 4/5
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thig asymmetry
uare of thermgal
velocity. Finally,
is discussed. Ment{ . S,
author thankg Ya, B. Faynberg for raising this sy
G. Ya, Lyubarskiy for hig culoulations, and A, I,
There are 12 references: § Soviet-bloc and 4 non-Soviet-bloe.

ASSOCIATION: Fiziko-tekhnichenkiy institut AN USSR, Khar'kov
(Institute of Physics and Technology AS UkrssR, Khar'kov)

SUBMITTED: May 30,1960
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AUTHORS: Faynberg, Ya. B., Kurilko, V. I., Shapiro, V. D.
v_‘________,,.—--—--""—’/' . .
TITLE: The character of instobilities in the jnteraction between

charged particle beams and plasma
PERIODICAL: Zhurnal tekhnicheskoy fiziki, v. 31, no. 6, 1961, 633-639

TEXT: The problem of convective and absolute jnstabilities Lo treated by
the method of L. D. Landau and Ye, 3. Lifshits (Mekhanika sploshnykh sred.
GIITL, 1954). In papers by A. I. Akhiyezer, Ya., B. Faynberg (DAN SSSR, 64,
555, 1949; ZhETF, 21, 1262, 1951), D. Bohn, E. Gross (Phys. Rev., 75, 1851,
1949), and G. I. Budker (Atomnaya energiya, I, 5, 1956), the aolution of
equations for small vibrations was formulated in the form

o 1) = oy, et E ()

with the oriterion of instability for the existence of complex roots of
the dispersion relation (p(k,u))n 0. The question as %o the character of
the occurring instabilities remains, however, unsolved. According to

Landeu and Lifshits, o distinction should be made between convective and
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abgolute instabilities; in this connection, the behavior of the integral
+m

J( exp{ - tw(k)t}ak  (4)

-
plays the decisive role. The study of this integral by the method of
Landau and Lifshits, which, for several reasons, ig better than that of
P. A. Sturrock (Phys. Rev., 112, 1488, 1958), must be carried out for all
parts w, (k) of the dispersion relation; for this purpose, the path of
integration of (4) is changed according to Fig. 1. The curve C in the
o~plane (Fig. 2) with the integral
-iwt da

[« ©

! ak
corresponds to this path of integration. Points of type m: do not lie on

the examined sheet of the w(k) plane; points of type «* make no contribu-

2
tion; consequently, (5) takes the form e—ie! —g“s-. (1). 1If t—>o0, only
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the range W& ~w; remains; hence,
dw —~ d?w o ' \
7 ~[27r=| .(“’_“'a)] '
“3
'- e_‘.‘ﬂ‘_ 2'-‘“3‘ > ds _ .—lo;l (6)
do — T dm] W\ VITTT 4w ;e
oL =F [2«'—- dk? I_.] 3 ['5;7,-5- .t]
1% s "y

All other w(k) are treated in the same way. Then, a cold plasma (density
no) interacting with a monoenergetic electron beam of density n, and

velocity 'V1 is considered. After introduction of the usual frictional
foroe mveﬁ.\'r’ (v>0), the dispersion relation acquires the form

1

a
X A=Y = b )
w ko Yeww. o __my
v=q; Y.._.To', = i a.._n—:), w;"__
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The points to be surrounded arequﬁ roined by
2
+ 1 4+ o=

e U] Rty
per 2 v2
a_.—
4 - (111)
211/2 .
o+ R 1+G-L
£ e ay— 4
per Vo

a_-——
(Fig. 3). The points x;er, which, together with (6), might lead to an

exponential increase of perturbation with time, are meaningless (type N;);

here and also in the case V<O the instability is convective (Tak mechaniem).
At plasma temperatures other than zero, the dispersion relation with the

usual notation and simplifying assumptions reads
1 a
g =7y

BV\=V,s: any==n; we X == w;

=1,
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ir p2¢ a <1, one has
Xpar f{1 +2ga1/2ei“m+2p5/2a1/4e2 [ n=0, 1,2, 3
e s, 8 SO
. +{1 4 2 3.1/2, 3 2 T
Toer @’ e M LAY 174 e | (1v),

vhich again results in a convective instability. Small vibrations in a
system coneisting of two oppositely directed beams of charged particles,
are described by the folloming dispersion relation:

2 2
Q‘ wa 41

(N—kV1)1+(w~1-kV2]‘l:1' of 3= MLy (vi1),

wherz n, , and V, , denote the density and velocity of the beams. On the
’ ’
asgumption that V, =Vp and ng=n,, {4 can be geen that if t —>00, (4)
increases ag =X t59t/2) (non-convective cage). The instability is also
t
card 5/6 ‘ :

APPROVED FOR RELEASE: 06/19/2000

CIA-RDP86-00513R000927710019-5"



"APPROVED FOR RELEASE: 06/19/2000 CIA-RDP86-00513R000927710019-5

2377 )

$5/057/61/031/006/001/019
The character of instabilities in the... 3109/B207

non-convective if Ny =n,, V1 -Vé -6(V1 +V2), and §%1. The authors thank

G. Ya. Lyubarskiy for ugseful advice. Syrovatskiy is mentioned. Therc are
6 figures and 7 references: 5 Soviet-bloc and 2 non-Soviet-hloc.

SUBMITTED: July 7, 1960
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KURILKO, V. T.

Reflection of electromagnetic waves from a plasma moving in a
slow-motion wave~guide. Zhur.tekh.fiz. 31 no.8:899-906 Ag '6l.
(MIRA 14:8)

1. Fiziko-tekhnicheskiy institut AN USSR, Khar'kov,
(Plasma éIonized gases)) (Wave guides)
Electromagnetic waves)
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AUTHOR: Faynberg, Ya. B., Nekragov, F. M., Kurilko, V. I.

TITLE: Contributlon to the theory of nanlinear longitudinal waves in a plasma

PERIODICAL: Fizika plazmy i problemy upravlyayemogo termoyadernogo sinteza; daklady I
konferentsii po fizike plazmy { prubleme upravlyayemykh termoyadernykh
reaktsly, Fiz.-tech. inst. AN Ukr. S8R. Kiev, izd-vo AN Ukr. 8SR, 1862, 27-31.

TEXT: The interaction between a beam of charged particles and a plasma is investigated
for a specific distribution function, so as to obtain in closed form expressions for the maxt-
mum electric field intensity and for the maximum electric field gradient.

It is shown that the maximum field intensity and gradient depend strongly on the form of
the distribution function and on the assumptions made concerning the capture of the particles
in the potential weil formed by the propagating wave, go that the results obtained are only
" tentative. LI I T T T T T T T o oo LT T
The syatem of equations desoribing the interaction betwaen the beam and the plasma has
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Contribution to the theory of nonlinear . ..

the form

el do, a/ d'g _ : - :
Ox + II_I; dx 00 dx 4nlel { S’naunudo + S’"‘u d""‘"',(.‘c (L

where n, is the density of the ion background (the lons are r.asumed stationary). The distri- -
‘bution function chosen for the plasma electron is N

Aves 2Xp {-— é"—.;; L(% )m+ Ve _n O u;).
= { Avaxe exp {-— in;‘ [(%) - Vs ]'} (o] < ua,y
A.a exp {—% -(?"-"Y"—v,]'} {0 < ~Uty),

and for the beam electrons f(v) = A (€ - &).
In the moat interesting oase, whea the phage vuslocity is very close to the beam veloolty.

APPROVED FOR RELEASE: 06/19/2000 CIA-RDP86-00513R000927710019-5"



"APPROVED FOR RELEASE: 06/19/2000 CIA-RDP86-00513R000927

I P e T e L R S S o S SOOI S e e STy S T

710019-5

N R T T T R T L S W I T

8/181/62/000/000/005/036

Contribution to the theory of nonlinear . . . o

- the maximum field {8 given by

' e (=3
! = =V, — (. ety e [} N0 -
Emn.mfc $am (V¢ Ve) {"o (n. "!)2' /};VQ ( ! V° . | (6) -
where Vj is the beam velocity, and n_ and n, are the dansities of the uncaptured plasma
particles at the point of zero potential and of the baam at this point.
There are six references. The English-language rofaerences are by D. Bohm and E. P,
Gross, Phys. Rev. 76, 1861 (1949) and by H. K. Sen, Phys. Rev. 97, 849 (1955).

i N GA -
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AUTHOR: Faynberg, Ya. B., Gorbatenko, M. F., Kurilko, V. I.

TITLE: Cerenkov radiation in a bounded gyrotroplc medium

PERIODICAL: Fizika plazmy { problemy upraviyayemogo termoyadernogo sinteza; doklady I
konferentsti po fizike plazmy i probleme upravlyayemykh termoyadernykh
reaktsiy. Fiz.-tech. inst. AN Ukr. 8SR. Klev, Izd-vo AN Ukr. S8R, 1962, 34-39.

- TEXT: 1he dispersion propertiés of a plasma column in a magnetic field differ appreciably- |
~~ from the disporslon properties of ati unbounded plasma in a magnetic field, and consequently "
the interaction between a uniformly moving particle with the fields of a plasma waveguide o
placed In a magnetic field ara of Intercat. Mcst previous inveatigations have dealt with the '
{nteraction between a charged particlz with electromagnetic waves in unbounded unlsotroplo
and gyrotrople media.
Maxwell’s equations in tho reglon occupied by the plasma are solved {n stratghtforward
manner, but the expressions are too cumbergome in general, and are interpreted oniy for

T Card1/2
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Cerenkov radiution in a bounded . . .

several limiting cages. .

In the case of zero external magnelic field, the retardation due to the Cerenkov effect
turns out to be smaller than that due to polarization losses both in the case of small radii
and small densities of the plagma,

It can be shown, however, that when the Cerenkov frequenzy I8 much smaller than the
polarization frequency, a plasmoid may turn out to be coherent with respect to the Cerenkov
radiation and incoherent with respect to the polarization losses, and then the Cerenkov
losses may prove larger than the polarization losges if the particle density in the plasmold
is high. The author congequently evaluates the losses in each porticn of the spectrum separ-

ately, regardless of their relative laagnitude.
. The conditions under which electronic resonance and {on cyclotron resonance are exicited
are also investigated.

There are sight references, of which only the paper by E. Fermi (Phys. Rev. 57, 485, 1940) -
is In English. :

Ceard 2/2
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AUTHORS: Fa = Ya. B,, Xurilko, V., I.
bt Sl N
zbatic invariants of a plasma in a magnetic field

: D azry i. problemy upe avlyayf;ro ro termoyaderncro sintezas
I kenferentsii po fizike plamy i probleme upravlyayemyxh
oyadi -m/kn rcaktsiy, Fiz.-tekhn. Inst. AN Ukr.SSR., Kiev,

-vo AN Ukr, SSR, 1962, 130-132

-
-3

It is demonstrated briefly that an i'l‘h.st;qatlon of invariants
articiz moving in a plasma reduces to an investigation of invariants
’\nv'\

~ir~".s wnich many cegrees of fresdom, the theory of jrhich has been de-
by Brillouin (ref. 1, The Bohr AtG"“ 1938) and L. Mandel'shtan (n,r.

[

S

13

Sy vy
@]

=

- —

cd ! ,or.u, I, 1948). An exanination of the behavior of the root
nersion cnuat-on shows that the temporal adiabatic invariants
rarnetic field do not coincide with the invariants for 1so4at\.d
+rons but tend to them if the plasma density or the wavelength

is is also confirmed by physical considerations. A decrease

O w
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252 d2nsiry or in the wavelength corresponds to a decrease in the
izavion fields, which are proportional to the charge at half the wavelength
and the presence of which causes a deviation from its natural frequencies frem '
the frequancics of oscillations of isolated ions or electrons, The only other
wor< refzrved to is H. Alfven's "Cosmical Electrodynamics."
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- . 5/861/62/000/000/021/022

T I T fiiin B125/8108
AUTHORS s . Faynberg, Ya. B., Kurilk?‘_,’_!:_l.___.l
TITLE: On the theory of ;;;;I;ration by means of the pressure of light
SOURCE Teoriyati raschet lineynykh uskoriteley, 8 -ornik statey. Fiz.-

tekhn. ipnst. AN USSR, Ed. by T. V. Kukoleva. Mosoow,
Gosatomizdat, 1962, 326 - 332 '

 TEXTs The radiation of an oscillator produces a pressure that is . ; 7L
>»§/(62/mo2)2 times as high as that produced by the radiation of a free .Y

charge. This is investigated in nonlinear approximation. The motion of a:
charge in the constant magnetic field Hz - Ho is studied under the action’
) 4

of a plane polarized monochromatic wave E = Hy)- Eocoaﬁot-kz) propagating
along the constant magnetic field, Considering that &1 (true in most
cases that are important in practice) and { = -2-——;—-.‘\(1 (true in classical

5]1!0
[s]

conaid;ration), and allowing for the radiation, the nonlinear equstions ofA
Card 1/4 ‘
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motion for the particle lead to a 8lightly nonlinear equation for u, =dx /ds,
and in the case of 8teady motion to ‘o “ :

16

0 arelg
g 0 = (L b V(L a) (6)

for amplitude ang i : i i '
p ¢ and phase, using the substitution Uy=-a sin @v+h). For f

#+0 a formula is derived from (6) for v,/c leading to

d o
4 P == (v Hl, = o eEqpicos 0=

= =B)eE,, L —pygn] (9

(1= B)heEy—t ey (BRI
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for the radiation pressure, Aocording to théae formulas the force of the
radiastion pressure exerted on the ascillator as averaged over one period

cannct exceed 9L0/2, and tends toward the value following from the linear
theory if t(I-pz)1 2@;2{. These estimates apply if the accuracy of the

field is sufficient for a precise resonance. Avoiding the complex equations
of interaction, the most important properties of a bunoch can be determined
from investigating a particle having the mass M«Nm and the charge z<le, A
bunch and a single oscillator furnish identical results if Nyg1. With a
bunch of that type resonance is nchieved even if the field is maintained
less accurately. The exact equations of motion considering the radjation
pressure, can, by averaging, be reduced to linear Eqs.
Ma {] - [};' _,,1)1/2 {_;_(l —= By = a%) cos-0 — \'a}i

Jr

P B ) B o

dt

a0 :1(1._53_‘,1)1/2[1__ (1 —Ba .

! —pi— a’)m
— el ~B,) sin o}_
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that are not explicitly dependent on time. These oonsiderationsapply also
when £ Ny. This paper was presented to the Uchenyy sovet Fiziko-
tekhnicheskogo instituta AN USSR (Scientific Council of the Physicotechnical
Institute AS UkrSSR) in November 1956.
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_ KURILKO, V,.I,; MIROSHNICHENKO, V.I.

-

lasma., Zhur.
Reflection of electromagnetic waves by a moving p
tokh.fiz, 32 no,7:803-810 Jli 162. (MIFA 1538)

1. Fiziko-tekhnicheskiy institut AN USSR, Khartkov, |
(Electromagnetic waves) (Plasma (Ionized gases))
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' ACCESSION NR: AT4036053 ' 8/2781/63/000/003/0161/0164

- AUTHORS: Kurilko, V. I.; Miroshnichenko, V. I.

: TITLE: Concerning the instability of high~frequency heating of a
. plasma .

- SOURCE: Konferentsiya po fizike plazmy* i problemam upravlyayemogo

. termoyadernogo sinteza, 3d, Kharkov, 1962. Fizika plazmy* i problemy*
upravlyayemogo termoyadernogo sinteza (Plasma physics and problems
of controlled thermonuclear synthesis); doklady* konferentsii, no. 3,
Kiev, Izd~vo AN UkrSSR, 1963, 161-164

' TOPIC TAGS: plasma instability, plasma heating, cyclotron resonance
~ phenomena, ion beam, kinetic gas theory, plasma oscillation, micro-
' wave plasma

" ABSTRACT: The stability of an ion cyclof:ron wave in a plasma is
considered, with the analysis limited to a wave propagating along
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ST e T e e

"APPROVED FOR RELEASE: 06/19/2000 CIA-RDP86-00513R000927710019-5

APPROVED FOR RELEASE: 06/19/2000 CIA-RDP86-00513R000927710019-5"



"APPROVED FOR RELEASE: 06/19/2000 CIA-RDP86-00513R000927710019-5

»‘x ek S AT O O e e e e e O AR e B

- excited by an ion beam, it is found by a kinetic analysis that high-
. frequency instabilitlies occur in such a plasma and the growth incre-

" times which are much longer than the period of the high-frequency
. wave can be developed during propagation of an ion cyclotron wave in
' the plasma. The growth increment for such instabilities is also

ACCESSION NR: AT4036053
constant magnetic fields. From the dispersion equation for the

longitudinal plasma oscillations transversely to the magnetic field,

ments are determined. In addition, irstabilities with characteristic

-

determined. "In conclusion the author thanks Ya. B. Faynberg for

" suggesting the topic and help in the work, and V. D. S8hapiro for - ,

. valuable discussions. Orig. art. has: 5 formulas.

' ASSOCIATION:  None

_SUBMITTED: 00 ' DATE ACQ: 21May64 ENCL: 00 - |

| sus cobEs ME\ NR REF SOV: 007 OTHER: 002 '
. '\ : - !
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BUURLS Y Ukrayine'kyry ELzy®chayéy zhurnal, v. %, no. 10, 1964, Hlé-l‘,fw

TPl TAGS @ drift tubes cylindrical diffractian pfrating

""" T Tn maeke best use cf the very {nfeaac o ecroet frelds which
- talpes by means of lasers for accelerating

. Chatgen patticics
tr ls neceseery to have a system of waveguiden for the via:.ble

- o A vl tadet g P S

'3
range
- O Lt . . crlsag dltb -

ron grating made of fafinftely thin ringes whose width wvas eqgl  ;

#1f the greting perfod, It {a shown that waves wheac length ap-
2ataly equals the period of gratiag can be excited acd Lf the

svewten e filled with a dielectric whease 'ie'e-r-t¢ con%tant is

cloos
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]AUTHOR: Gorbatenko, M.F.; Kurilko, V.I.

’TITLE: Contribution to the kinetio theory of surfaco waves in a plasma (Letter to
the cditor) '

SOURCE: Zhurnal tokhnichoskoy fiziki, v.34, no,8, 1964, 1136-1138

TOPIC TAGS: plasma, surfaco wave; plasma physics, plasma wave propagation

{ABSTRACT: Tho disporsion equation 1s derived for the propagation of surface waves
jat the boundary betweon a plasma and tho vacuum, for the casec that the electron teme
ﬁpernturo is small but not zero. Maxweoll's equations and tho kinetlec equation for !
18mall doviations of the olectron distribution function from tho Maxwellian form uro;
|subjected to a Laplace transformation with respect to the coordinate perpondicular

fto thoe plasma-vacuun surface. The collision integral and the kinetic preasure of !

‘the electrons ara heglected. The impodance of tho plasma 18 calculated and the din-'
fpcrsion equation is derived by oquating this to the impodanco of tht vacuum. The i
 resulting disporsion equation reduces to that discussed by Ya.B.Faynberg and M.F. i
Gorbatenko (ZhTF 39,646,19590) tor vanishing olectron temporatures The damping cong~,

] H
| - | |
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This
he enorgy of the waves
s and the slowor waves, with which the elec~
» Are said to represont tho short wavelength Fourler componentg
iof the fiold of the Burfaco waves in thg plasma, "Ip conclusion we take the occa-
;aion to express our Bincere gratitude to Ya.B.Faynborg for duggesting the topic and .
,for valuable discussiona," Origiart.has: 12 formulag, ‘ -

$ W
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KALMYKOVA, S.8.; KURILKO V. I
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Diffraction of a surface wave on an ideally conducting wedge.
Dokl, AN SSSR. 154 no,5:1066--1068 F'6, (MIRA 17:2)

1. Khar'kovskiy gosudarstvennyy universitet, Prodstavleno
akademikom M,A, Leontovichem,
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AUTHOR: Kraovitskiy, V. B.; Kurilko, V. I. 63

ORG: Physicotechnical Institute, Academy of Sciences Ukrainian SSR (riziko-tekhni-
cheskiy institut Akademii nauk Ukrainekcy SSR)

TITIE: Nonlinear theory of beam instability under conditions of the snomalous
Doppler effect

SOURCE: Zhurnal eksperimehtal'noy i teoreticheskoy fiziki, v. 49, no. 6, 1965,
1831-1835

TOPIC TAGS: plasma wave absorption, plasma wave propagation, particle beenm, Doppler
effect

/6

ABSTRACT: The hydrodynamic approximation is ua;d in an analysis of the excitation of
one-dimensional transverse vaves by an electron’ beam propagated in a plasma with a
velocity greater than the phase velocity of the wave. Solutions in the form of waves
with a fixed wave number and time varying smplitude and phese are analyzed. It is
shovit that in the case of small beam densities the main nonlinear effect restricting
an increase of the oseillation amplitude is the violation of synchronism between the
particles and field as a result of deceleration of the beam; this results in a per-
fodic alternation of excitation and absorption of the field by the beam. The maximal
oscillation amplitudes are calculated. The possibility of uging this effect for re-

Cord 1/2
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ol z

“ Yegorov, K HIY Zagorodnov, 0. Gg¥ Kornilov, B. A5 w Lutsenko, Ye.o%:
1.3 Laypkalo, Yu. M.y Pedenko, N. 5.7 Kharchenko, I. F.} Shapiro, V. Dri_ ] 4
“Shevchenko, V. 1.; faynberg, Ya. B. M TV 7. :

. e, ve, o ‘
'TITLE: Acceleration of charged particles with the ald of longitudinal waves im \
|
|
|
!

"plasaa and plasma vaveguides
21,48

' GOURCL: Intornational Conference on High Ene Accelerators. Dubna, 1963.4 sy
~Trudy, Hooscow, Ktonizdat, 1964, IG’I‘FI%N s

" TOPIC TAGS: high energy accelerator, electron beam, plasma accelerator, plagma
. waveguide ’

' ABSTRACT! Plasma waveguides and noncompensated elsctron and fon beams can bo uti-
' lized as accelerating systems ip linear accelerators, (Faynberg, Ya. Bey Symposium
' CERN 1, 84 1956); Atomanay enargiya 6, 4l (1959) Y. 'Mn such systems, slow elec-
gtromagnetlc waves v, § ¢ are propatated, vhich are necessary for particie accelers-

}

|
i tion. The waveguide propertles of restrained plasma and noncompensated beans are ¥
displayed in the case of waves in the meter and centimeter range even for com— |
Card 1/s -
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lparatively small plasma densities around 10% to 101 cn ). Under these conditions;
the high-frequency energy lossas during wave propagation, which are due to the col=:
| 1izions of plasma particles, are small. The density of electrons in metals (about :
11023} {s many orders greater than is mecessary for. ensuring waveguide properties

! in the miciowave ringe. This leads to great losses of high-frequency pawer during '
" wave propagation in metallic conductors. for plasma donsities around 109 to 10 :
L cm 3, the energy losses during particle transist through the plasma, which are pro-
| portional to plasma density, are insignificant, from 10°5 to 1076 ev/ch. This ‘
‘meane that plasma waveguides are vtrangparent” for accelerated particles. Accord- |
'ling to the conditions of sccoleration ths particles are dlvided into individual .
| bunches. Thus the losa of particles moving in the plasma can increase greatly be- '
i cause of the occurrxence of coherent deceleration representing the inverse of the '
‘effect of coherent acceleration, which wvas established by V. I. Veksler (Symposium !
i CERM 1, B0 (1956)). However, even for accslerated particla fluxes of the order of
| tens of amperes, these losses are all insignificant, Because wavegulde properties
'are determined by .the plasma, the netal surfaces can be remote from regions with

- large fleld strengths or eliminated altogsther, which pernits 8 significant in-

".cnue in the permissible voltages of the accelersting flelds snd a substantial de-’

:,Card WS )
e
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crease i{n the high-frequency energy losses. It is al
the electromagnetic energy in the radial direction on
accelerated particles are moving. Thus for & glven f
netic energy flux decreases markedly.

clarify the possibilities of particle acceleration by
waves excited by charged particle beams, and also to
‘beam instabllities upon the acceleration process, the

Academy of Sclences Ukrainian SSR conducted theoretical and experimental {nveoti-

gations on the {nteraction of charged particle bsams
gations were {intended to lead to, not the design and
.celerator modsl, but the physical processes occurring
consideration, and in this way to & determination of
methods of acceleration wvhich are baing developed at
.baen essentially & linear theory., As a result of the
: . .

|card ars
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1f the fluxes of accelerated particles are
large, the wavegulde properties necessary for acceleration can ba ensured by the
particles of the beam which are not entrapped in the acceleration process, through
which particles the antrapped particles move. The beam itself which is injocted
{nto the accalerator operates under thess conditions of an accelerating systom. To

‘developed up to the present time of the Interaction batwesn beams and plasma has

0.

g0 important to concentrate i
1y in the reglons where the !
{eld strength the electromag-

means of electromagnetic
{nvestipate the Influence of
Physlcotechnical Inatitute,

with a plasma, These invastie
construction of a definite ac=;
during the interaction under |
the possibilities of plasma
this institute, The theory

vork of V. D, Shapiro and Vs
3
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1I. Shevchenko at this inatitute for the case of beams of not very large density, & |
‘nonlinear theory has been created which parmita ono to trace the process of in- :
,teraction of an initially nonmodulated beam and mono-energetic beam with a plarma ! -
! from the {nitial stage to saturation., As {s shown, a largo part of the beanm's I
' _enargy of ordered motion (75% of Iits initial cnergy) is lost by the beam as a Té-
sult of collective interactions with the plasma, Thus the energy expended upon
excitation of oscillations smounts to J0V; upon increasing the thermal energy of
,the plasma, to 30%; and upon increasing the thormal energy of beam, to 15%, The
‘experimental investigations of this Interaction were carried out by I. F. Kharchon=
¢ ko and A, K, Berezin and their respective co-workers. Their rosults are in agree-
_ment with the theory of M, F. Gorbatanko. The mentioned inatitute has also car-
iried out further theoretical and expesrimental investigstions on the problems of
‘elactromagnetic wave propagation {n plasma waveguides excited by high-frequency wall
.sources. The exparimental studies, by 0, G, Zagorodnov, et al., showed that the ree
,sults agres well with theory under conditions of insignificant noniinear effacts.
Current sxperiments are concerned with highly-lonized plesmss with density 104} to !
’ '1012, orig. art. has: 4 figures, 1 table. !

'S
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TITLE: Scattering of magnetohydrodynamic waves at the end of a waveguide
SOURCE; Magnitnaya gidrodinamixa,no. 3, 1965, 44-50

TOPIC TAGS: magnetohydrodynamic theory, magne tohydrodynamic wave, nagnetohydrodyna-
mic waveguide

v N

/1 s

ABSTRACT: The paper dealswith mngnetohydrodxndmic wive scattering at the open end of
a semiinfinite plasma waveguide, The specific problem is that of wave scattering at
the end of a waveguide terminated by a conductive diaphragm. An infinite, zero tempe-
rature plasma is assumed, In this case, the plasma-filied waveguide can be regarded as
a special case of an anisotropic diclectric waveguide, Scattering of electromagnetic
waves is then studied at the step changes in the dielectric constant, for an anisotro-
pic dielectric waveguide with piccewise uniform parts divided by conductive diaphragns,
The solution is shown to be given by a Fredholm integral cauation of the second kind, :__ -
known to possess a unique solution and amenable to a computer approach, In many practiJ
cal cases, the inequality (1) holds, and an analytical solution is possible. This is
<<, all A (1) -

(8 - depth of skin layer; a - waveguide radius;;L - wzvelength) :

UDC 533.951:538,3566
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{ TITLE: Excitation of a magnetohydrodynamic waveguide by a coaxial one,

' SOURCE: Magnitnaya gidrodinamika, no, 3, 1965, 51-53

TOPIC TAGS: magnetohydrodynamic theory, magnetohydrodynamic wavepuide
ABSTRACT: | The matching of a cylindrical coaxial waveguide with an (inner) semiinfi-
nite mag/ﬁetohydrodynamic lasma waveguide is studied, Of particular interest is the
excitement of the axially symmetric E-wave in the magnetohydrodynamic waveguide by the
TEM wave of the coaxial cable, The plasma waveguide serves as a centinuation of the
inner tube of the coaxial cable; low magnetohydrodynamic frequencies (W<€ 1) . where

wcé is the gyrofrequency of the ions) are postulated. The arrangement is shofh in Fig,
1. The assumptions made permit to reduce the exact problem of finding the Pourier com-)

i

. plasma densities, ( w3a2>c2), the equation can be conviniently solved by an iterative
process, Under various assumed limits and relative magnitudes of the problen parame-
ters, formulas for the reflection factor of the exciting coaxial waves, (1) and 2),

UDC 533,951:588.566 }
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i and several expressions for the amplitude ratios of the excxted waves, -T,, are ob-
: tazned, expressions (3), (4), (5) and (6), - i b\
N AR A A KR AKX LN LN, T T 2 by - 7 (ee~D2 e, -l l( 1
S S ' : 8= clwg; '
Z ik ' IR 5
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. Ta=os b/ [),. LD RIS FE e 5100.,) =0 (3)
. FIG.1. N . . o
| ’ ' .
} 2 [ 1“762]? And6? 2 nl6? ?
i - e o _ . [ -
S TEm bl el P leey, Ji(ha)™0 (4') ‘ Ty= APlnblal a? (e, — 1) ] (
C 6)
T,,=__.£___.- al 4,260 < A2 (5.) ) 2;\. 2
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Dep’gn‘dence of these coefficients upon the magnetic field is discussed. Orig. art, has'
1 fig., 9 formulas, T

L
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TITLE: Stability in Phased oscillators

i SOURCE:  Zhupna} ekaperimental'noy i teoreticheskoy flziki, Pis'ma v redaktsiyuy,
g Prilozheniye, V. 2, no. 11, 1965, 511-514

TOPIC TAGS: magnetohydrodynamica. harmonie oscillator, Myp instability. Maxwell
equation, hydrodynamicg

[
H
i

Cillators, i, €. oscillators whose Phase js fixeq in velocity space. This type of
N a4 system may apige when a transverse electromagnetic wave is pPropagated in g plasma
R along the Nagnetic field, In this case, the problem oglstgbility in the 8ystem of
e phased oscillators angd in the waves pro agating’in he plasma are completely idep-
i tical, Thig problem is stydieg in the hydrodynamic approximation. The initia) sys-
- tem of equationg consists of hydrodynamie equations for the plasma particles 'ang

Card 1/2
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Maxwell equations. It is assumed that the amplitudes of the velocity and the fields
are constant and formulas are given showing the relationships b:tween them. Quali-
tative analysis shows that there are always frequencies corresponding to instabili=-
ty when the amplitude of the field is large enowgh. The simplest limiting cases

are examined for a quantitative evaluation of increments and instability conditions.
In the case of a rare plasma (strong magnetic field) instabilitv may exist only :
in the fast wave region. An increase in the amplitude of the wave results in a wid-
er instability region (with respect to frequency), as well as an lnerease in the
increment of instability. Instability shows up as the threshold type in the case

of a dense plasma (weak magnetic fields). The results are compared with previous
studiez. The authors thank Ya. B. Faynberg for discussion of the results of this
work. One of the authors (R. Dzh.) thanks GKIAE_SSSR, and also the director of the
FTI AN UkpSSR for his hospitality. Orig. art. has:_ 7 formulas. :
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AUTHIOR: Krasovitskiy,V.B.; Kurilko,V.I. 35
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3

TITLE: Interaction of eloctromagnetic waves with a two-level system
SOURCE: Zhurnal tekhnicheskoy fiziki, v. 36, no. 2, 1966, 401-404

TOPIC TAGS: electromagnetic wave abgorption, eloctromagnetic wave roflection, non-
linear theory, nonlinear effect, nonlinear focusing effoct

A0 Yy, 8s
ADSTRACT: The nuthors discuss the Antoraction of electromagnetic waves of frequency f

with a noalinear medium characlerized by a single resonant frequency ¥ and tho folleow-
ing relation betweon the polarization P and the electric veator

Pt kE/(L -~ KED V2 yieh K = 2102/l F - z|.

ilere N is the density of active molecules, d i3 the dipole moment of a molecule, h is
Planck's constant and P and E are measured in units of Nd,
A half-space with a plane boundary filled with the nonlinear medium is dis-
cussed gnd formulas are derived for the reflection and tronsmission coefficients when
F exceeds f and for the nonlinear input impedance of the medium when f exceeda F. iIn

Card 1/2 ) UDC: 538.56
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the onc case the transparency of the medium increases, and in the other case the input
impedance decreases with increasing amplitude of the wave. It-is shown that when f
exceeds Fothe nonlincar dependence of the polarizability on the field strength cnn
glve rise to focusing of the electromagnetic wave. An cquation valid when k is small
i5 derlved for the linear dimensions of the reglon in which the field is fecused. "The
authors thank Ya.B.Faynberys for suggesting tho topic amd for valuanble discuassions."
Orig,., art, hast J4 formulas. v (15]
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-1 AUTHOR: Kurilko, V,I,; Popov, V.A, fj

ORG: Khar'rkov State Uhiversity im, A M. Gor'kly (Khar'kovskiy gosudarstvennyy
univorsitet)

TITLE: On the kinetic theory of excitation of longitudinal waves in a bounded plasma
SOURCE: Zhurnal tekhanicheskoy fiziki, v. 38, no. 3, 1866, 466-460

TOPIC TAGS: plasma wave, plasma oscillation, longitudinal wave, kinetic equation,
electron reflection

ABSTRACT: The authors employ the kinetic equation for small deviations of tho
electron distribution function from the Maxwellian form to discuss excitation in a
:/plnsmq'with a plane boundary of longitudinal waves by an oscillating electric fiecld

| perpendicular to the boundary., As the boundary condition it is assumed that the
fraction p of the plasma electrons that strike the boundary are specularly reflected
and the fraction 1 - p of them are diffusely reflected. From the kinetic equetion
and this boundary condition there 4s derived an integral aquation for tho {leld, For |-~
the case p = 1 this integral equation was derived and 1t4 solution discussed by
L,D,Landau (ZhETF, 16, 574, 1947); in the present paper the integral equation is
treated for gonoral values of p mjith the aid of techniques described elsewhare by o

unc: 533,9
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Por the case p m 0 the calculations are carrled through to the end and expressions

that in this case there is formed a surface charge at the plasma boundary, as a
result of which tho field distribution for frequencies near the plasma frequency is
significantly different from the distribution obtainec by Landeu (lociedit,) for the
case p = 1, Orig., art. has: 14 formulas. . .

SUB CODE: . 29 SUBM DATE: 10Mar65 ORIG, REF: 010

V,7.Kurilko and V,I,Miroshnichenko (Ukyr.fiz.zh. 6, No. 4, 1061); ZhTF, 33, 803, 1883),

are derived for the distribution of tho field nonr the plasma boumdary. It is found

P
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TITLE: On the theory of the amplification of longitudinul waves by a bermof
cmr;(ea particles in a nonlincar plasma ‘

i
!

{Card 1/1

é,

SOURCE: Zh exsper i teor fiz, v. 51, no. I, 1966, hl5-LL8
T0PIC TAGS: nonlinear plasma, longitudinel wave, plasma wave

ABSTRAC: An lovestigatio. wus nade of the amplitication of a monochrematic
Llongitudinal wave by a bean of chm cod particles in o nonlinear plesmn described by
the diclectric constent € = 1 -wp /m exp(-i¥/80%) (E is the asplitude of the excited
rield}. It wag found thinbt for a sufficiently hipgh beun density the back efrfect of '
the exclited oseilinticns on the moticn of Lhe beum parlicles con ve neglected, sl
leust in the viclnity of plusma resonnnce {|w - wpl << wp).  The maximne aupl tude

of the amplified wave was found wmnd the dependence of tiie nupiitude on the cocrdinate
was determined, [t is emphusized that the energy of the beam particles % the
frow the plasma layer can be higher than the injection energy., Orig, srt. hog:
8 formulas. (GA)

gu;puu
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SOURCE: sy UkpSSR. Vysokochastotnyye Svoystva plazmy (High frequency Properties of
Plasma), Kiev, Naukove dumka, 1945, 205-208

TOPIC TAGS: atmospheric radiatjon, relativistic Barticle, Cerenkoy radiation,
ibromcstrahlung, atmospheric model

ABSTRACT: The deceleration of charged relativistic Particles in t)0 atmosphere is in-
vestigated, The deceleration in the mediyn is due to energy loss by radiation which
is computed on the assumption of a Specific model of the atmosphere (isotropic dielec-
itric with g cartain dispersion), Three spectral regions are investigated, It is shown |
that for 1ow particle energy the bvemsstrahlung increases ag four-thirdg Power of enep-!
8Y. At moderate energies (conditiong » the maximum radiation occurg at a frequency
jproportional to the reciprocal of energy and the bovwer loss of g particle ig inversely
Proportional to the Square of itg energy. As the energy of the Particle increasag fur-
‘ther a mope complicated dependence on the énergy is found to occur.  Also, the spectral
Peak dependence is different than at lower energies, The Cerenkov radiation fop the

_
;
|

.

|
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case considered in this work is always greater than bremsstrahlung wh:nr%t'lis; o::liiizarf ,
to consider the effect of the medium on particle energy. Orig. art. has:

: s 002
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AUTHOR: Krasovitskiy, V., B.; Kurilko, V. I. 43 !

ORG: none

TITLE: Excitation and propagation of electmmagne/tic waves in a two-level system
( . Mt - L st e
!

SOURCE: AN UkrSSR. Vzaimodeystviye puchkov zaryazhennykh chastits s plazmoy (Interac~
tion of charged particle beams with plasma). Kiev, Naukova dumka, 1965, 62-68

TOPIC TAGS: electromagnetic wave generation, motion equation, alectromagnetic wave
propagation, charged particle

5 ABSTRACT: The interaction of a compensated uniform beam of charged particles with non-
; lincar medium is considered. The property of the medium is described by a semi-clas~-

¥ lsical theory where the polarization vector is determined in terms of quantum mechanics
and the electric and magnetic fields follow the classic description., It is assumed
that the medium has two energy states and that dissipation effects are neglected. The
system is described by Maxwell equations, and by equations describing the active med-
jum. Analysis of these equations indicates that in the case of large amplitude waves, |
Bl periodic pumping of the energy of longitudinal oscillations into the internal energy of|
the medium occurs. This leads to an inverted energy state population, the duration of
which is computed. In this case, the period of oscillations increases logarithmically

LCg»rd.vl/ 2
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',wi‘ch decreasing initial amplitude of the oscillations.

loscillations a

Development of small transverse
1so is considered; here it is ghown that the influe

nce of the medium on
transverse propagation weakens as the wave amplitude increases.

As the oscillations
become very intense, the level populations are modulated with double the frequency of
transverse oscillations. Orig. art. hast 16 formulas.
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TITLE: Excitation of a magnotohydrodynamic wavepuide bv a coaxial waveguide

tva plazmy (liigh frequency properties of

SOURCE: AN UkrSSR. Vysokochastotnyye svoys
plasma). Kiev, Naukovo dumka, 1965, 98-100
plasma density, strong magnetic field

l
TOPIC TAGS: HHD’waveguide. coaxial waveguide,

ABSTRACT: The generation of an axially symmetric E-wave in an HHD waveguide by a co-

‘axial waveguide is discussed. Plasma temperature is neglected, allowing the use of a

tensor for the dielectric without spatial dispersion. Electric and magnetic fleld

kquations are derived and a reflection coefficient at the boundary adjoining the two
waveguides is derived for the case of a dense plasma. It is pointed out that in comput=-

an the amplitude of the waves in the MHD waveguide, four different regimes are ob-
served. For each one of these, the amplitude of the magnetic field is derived. These
he waves can be excited effectively by a coaxial waveguide only in

‘the presence of sufficiently strong magnetic fields. In the case of low fields, only
surface waves are excited. In intermediate cases, some high harmonics are weakly ex-

lcited. Orig. art. has: 5 formulas.
%UB CODE: 20/ SUBM DATE: 19Nov65/
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TITLE: On the theory of the propagation of magnetohydrodynamic waves a

waveguide

t the end of a

ISOURCE: AN UkrSSR. Vysokochastotnyye svoystva plazmy (High frequency properties of

!plasma). Kiev, Naukovo dumka, 1965, 100-109

EOPIC TAGS: plasma waveguide, wave number, plasma magnetic field, plasma wave propa-~

‘gation
/

rder to illuminate the pro-

&
ABSTRACT: A semi-infinite plasma waveguidé’is studied in o
pagation of the waves near the ends of experimental waveguides filled with plasma. The

}dcrivation of the field equations is showm to Jead to two coupled integral equations,
which for the case considered, are reduced to a coupled system of an infinite number

\of algebraic equations. The plasma waveguide considered for this problem is assumed
+o have infinite conductivity and zero temperature. In the presence of a gmall para= |—
oter arising from the small diameter of the waveguide (relative to wavelength), the

Fourier compon:nts can be obtained analytically. This allows derivation of the behav-

jor of the waves at the end; their transformation and reflection coefficients are ob= }—

Cord 1/2
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tained. It is seen that the coefficients of mutual transformation of high harmonics
decrease with the increase in the work number and with a decreasing magnetic field.

Orig. arts has: 19 figures.
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L

TITLE: Oscillator acceleration by lnaeigemisaion

SOURCE: Zhurnal tekhni%@skoy fiziki, v. 36, no. 12, 1966, 2210-2212

TOPIC TAGS: oscillator acceleration, particlesa acceleration, laser beaq

perticlo—merteration (osn Lmation 7‘/06«

ABSTRACT: An analytical investigation was made of the possibility of
using laser emission as a means for amplifying particle energy. The
laser beam was considered a superposition of a large number of various
oscillations of close frequencies and random phases., The analysis
shows that the principles of particle acceleration by a resonant field
are also valid, under certain circumstances, in the case of a laser
i beam despite the beam's wave phase differencos and deviations from pure
; nonochromatism. The required condition for acceleration is an appropris
: ate pulse duration, which should not exceed a certain critical value,
H Pulse duration above the critical leeds to a reduction of the accelera-
: tion rate. The acceleration effect is said to stem mainly from the
resonant harnonics of the field, vhich are most effectively absorbed by

i {Card )./2
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the oscillator. ,.The authors thank Ya., B. Faynberg for suggesting the

i topic and for discussing the results. Orig. art. has: 9 formulas,
[ i . [WA=1lL]
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TITLE: Theory of electromagnetic wave scattering on an inhomogeneity in a
dielectric waveguide

SOURCE: Ref, zh, Fizika, Abs. 9Zh241

REF SOURCE: Radiotekhnika. Resp. mezhved. nauchno-tekhn. sb., vyp. 1, 10685,
165-171

| TOPIC TAGS: dielectric waveguide, electromagnetic wave scattering, waveguide,
plasma waveguide

ABSTRACT: The problem of scattering of an axially symmetrical E-type surface
wave of a dielectric anisotropic waveguide on an inhomogeneity represented by a
sudden variation of the dielectric constant tensor is solved. At the point of sudden
variation, the homogeneous sectors of the waveguide are divided by an infinitely
thin, ideaily conductive diaphragm. Starting from Maxwell equations, the authors
write expressions for field vectors of the surface wave inside and outside of the
waveguide which, in addition to known values, include also integral terms

L'C_ord 1/2
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1 corresponding to the superposition
|+ position of boundary conditions on
" ‘makes it possible to formulate the
1" of plane wave amplitudes.
{

the matching of a plasma wave
gyrotropy, i.e., under the cond
low a8 compared w
coaxial line. In the vicinity of the
nected with the line, and,
both sides by the coaxial cable,
abstract] Lo

SUB CODE: 20, 00/

Card 2/2

the waveguide surface and on the diaphragm

This problem i
equation which in a general cagse can be gsolved numerically, o
a small parameter, analytically. The results obta
guide with a coaxial
‘tion that the working frequency is either high or
ith the frequency of gyromagnet
-and high linear plasma density, the plasma wavegu

therefore,
can serve as a cavity resonator.

ey

T

of an infinite plane wave spectrum. The super-

boundary value problem for the determination
s reduced to the Fredholm integral

r in the presence of | .
ined are applied to analysis of |
line without allowance for

ic resonance. At low frequencies

ide is effectively excited by the

plasma frequency the waveguide is weakly con-

a fragment of such a waveguide, limited on

[Translation of
(DW]
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TITLE: Stability of a modulated beam in an iris-loaded vwaveguide

SOURCE: Al UkrSSR. Fiziko-tekhnicheskiy institut. Doklady, no. 255/1-041, 19566.
i Ustoychivost' modulirovannogo puchka v volnovode nagruzhennom diskami, 1-13

; TOPIC TAGS: waveguide propagation, beam waveguide, wavegide iris, heam modulation

ABSTPACT: 1In view of the fact that earlier investigations of the stability of a beam

in an accelerating waveguide wre made under the assumption that the waveguide is un-

bounded and under other simplifying assumptions, the author determines the growth in- !

crements of the instability of an accelerated modulated beam moving in an iris-loaded |

waveguide, witnout imposing any limitations on the length of each section, on the

current, and on the ratio of the resonant to modulation frequencies. A relation is
established between the growth increment and the detuning, and it is shown that when

! the detuning is large the modulation does not affect the growth increment, ‘%When the

. modulation is small, its presence leads to a decrease in the growth increment com-

' pared with the unmodulated beam (for the same value of the current), but only under

certain conditions. Estimates are also Presented for the threshold current and for

i the Q of each waveguide section. The main conclusions of the analysis are that the |
presence of modulation in the beam leads to an increase in the threshold current only |

Card 1/2 _
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if the detuning is very omall., At & gi7en current, the depth of modulation (the phase-
dimension of the plasma) does not influence the growth increment of the instability.

i If the waveguide is not matched at the frequency of the defocusing isolation, the f
{ instability is absolute, and the field inereases exponentially with time at any point :

of the seetion. A deerease in the Q of the system leads to an increase of threshold
current. It is therefore not advantageous to use superconducting sections, at least
at the beginning of the accelerating system, where the energy is small. An explana-
tion is offered for the decrease in the threshold current with increasing number of |
sections. The author thanks I. A. Grishayev, A. I. Zykov, V. A. Vishnyakov, and G.

D. Kramskiy for reporting their experimental data, and Ya. B. Faynberg for suggesting
the topic and a discussion of the results. Orig. art. has: 21 formulas. ;
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