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“¢GBIRCT USSR / PHYSICS CARD 1 /2 PA - 1832
-+ AUTHOR MILLER,M.A., TALAROV,V.I.
, TITLE Electromagnetic Surface Waves directioned by a Boundary with a

§light Curvature.

PERIODIGAL Zurm.techn.fis, 26, fasc.12, 2755-2765 (1956)
Issued: 1 / 1957

In the paper by the same authors, Zurn,techn.fis.25, fasc.11, 1810 (1955) the

properties of electromagnetic surface waves directioned by flat boundaries were
investigated. This problem may be looked upon as a limiting case of the problem
concerning waves directioned by a cylinder (in the case of an infinite value of
the ratio between the cylinder radius r, and the wave length A ). The present

work aims at investigating this boundary transition more closely than had been
the case in the previous work. It was furthermore important to evaluate the dis-
tortions which were carried into the surface field (in the case of high but
finite values of the curvature radius of the directioning boundary). Apart from
the practical point of view, this is of interest also as a matter of principle,
because there exists a certain class of waves which in the vicinity of a direc-
tioning boundary lose their surface character even if the curvature be ever so
small, At first the equation for the wave numbers is set up.For this purpose

a cylinder with any radius r=r,, on the surface of which homogeneous boundary
conditions prevail, is investigated. The problem consists in finding the radicals
of the equations which were set up. With any value of the parameter p=kr, these

equations can be solved only numerically; if p, = kr, 2> 1 (r1 > A) is
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eufficiently &reat, the asymptotic value of the radicals can be found analyti-
‘cally. (g a 2%).  The condition Py D1 eorresponds to the cape of alight
" curvatureg of ;I
boundarieg are investigated here which &re curved only ip the direction of the
Propagated waves, For thisg reason the azimuthg]l waves were dealt with, Azimuthg]l
vaves can be divided into two groups: stable vaves, which remain on the surface
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06507
_ sov/141-58-4-24/26
AUTHOR : Miller, M.A.
TITLE: A Principle of Generation of High-Frequency Oscillations
(Ob odnom printsipe generatsii vysokochastotnykh
kolebaniy)

PERIODICAL:Izvestiya vysshikh uchebnykh zavedeniy, Radiofigika,
1958, Nr %, pp 166-167 (USSR)

ABSTRACT: It was shown earlier by the author (Ref 1) that the
motion of a charged particle in a slightly non-
homogeneous electromagnetic field can be represented
in the form of the super-position of an oscillatory
motion with a frequency W and an average motion
(averaged over a period 2W/w) which can be represented
R = -C®; R describes the motion as a function of
time while @ represents the high-frequency potential.
The sum of the kinetic energy of the averaged motion and
the mean kinetic energy of the oscillatory motion is
constant in such a system. Consequently, if a beam of
particles is directed towards an increasing potential Q,

Card 173 at the point of reflection corresponding to I = 0, a
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06508
sov/141-58-4-24/26
A Principle of Generation of High-Frequency Oscillations

total transformation of the energy of linear motion
in the oscillatory energy takes place. Thus, assuming
that during the instant when the total velocity is
zero and the particles recede from the interaction
space, the kinetic energy of the particles becomes
transferred into the field. Consequently, the principle
can be used to devise a high-frequency oscillator.
An example of this type of oscillatory system is
considered. The oscillator contains a parallel tank
with a capacitance C and an inductance L, the quality
factor of the system being Q. It is shown that the
system can be described by Eq (3), where C; is a
certain additional capacitance due to the presence of
the space charge. The author expresses his gratitude
to A.V.Gaponov, Ye.V.Zagryadskiy and M.I.Kuznetsov for
Card 2/3
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06508
SOV/141-58-4-24/26

A Principle of Generation of High-Frequency Oscillations

a number of valuable remarks. There is 1 Soviet
reference.

ASSOCIATION: Issledovatel'skiy radiofizicheskiy institut pri
Gor 'kovskom universitete (Radiophysics Research
Institute of the Gor'kiy University)

SUBMITTED: 14th June 1958
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TITLE:
-Frequency
dlys zaryazhennykh chastits v
megnitnom pole)

Zhurnal Eksperimental'
Vol., 34, Nr 1, PP. 242-243

PERIODICALS

ABSTRACT:

particle remains in the state
fact also
purticle, provided that
stood in which a partic
certain limit can leave a

conditions whatever.

under

the particle (as shown here

card 1/3 m which moves in the outer
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As is well-known there exist no
of the potential in an electromagnetic field in solenoidal
domains, which excludes the possibility that a charged

prevents the possibility of

le with an energy
limited domain under no initial
This statement, however,
to the case of a high-frequenq electromagnetic field where
ean be localiszed,
investig-te a particle with the char
electroma;nes
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a High-
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noy 1 Teoreticheskoy Fiziki, 1958,
(USSR)

absolute maxima and minima

of stable equilibrium. This
the logalization of a
localization a state is under-
staying below a

does not apply
The authors

-a e and with the mass
tic field
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On the Potential Wells tor Ccharged Particles in a Hi h- 56-1-44/56
<Frequency Electromagnetic Field

g (T,t) = E(;)eiut, H(Tyt) = H(;)eiwt. In nonrelativistic

approximation the equation of moti:n reads ¥ =1 (ryt) +
(/e [T #(T,t)], wheren = e/m applies, At 2 sufficiently
nhigh frequency w of the outer field the solutions of the
just-mentioned equation can be represented in the form of
a2 pum of a function T _(t)slowly varying (with regard to the
period of the oscillagions of the outer field) and of a
function ¥, (t) oscillating with the fpequency . After
averaging t.e above-mentioned equation over the period of
t¢he high-frequency field the following Squation is obtained
for ©./(t): T _(t) = -VQ, P = (n/Zaﬁelgl . By averaging over
the time the Porce acting upon $he particle becaores a
potential force, where the potential of the force is pro-
portional to the square of the mouluag of the electric field
strenth and is not dependent on the sign of the churgce
There exists an infinite number of possibhilitien for the
construction of the potential wells forf% (¥). The simpleat
of them is realized in the quasielectros atic multiponle
fields. In order to determine the nature of the motion of
the particle within the potential well, the authors

card 2/3 investigato the first integral of the last-mentioned
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" On the Potential Wells for Charged Particles in a High-Frequency 56-1-44/56
Electromagnetic Field

—
equations. When E = O applies in the center of the potential
well, the particles with an energy of = V_ are localized
within a certain domain on whose boundarids the conditions
L2 /gl | BI > 26(V_/1n1)1/2 are valid. It ie also possible
to build up threediﬂen:gonal potential wells of unidimensianal
and two-dimensional potential wells. There are 3 references,
2 of which are Slavic.

ASSOCIATION: Gor'kiy Stase University . (Cor'kovskiy gosudarstvennyy

universitet)
SUBMITTED: October 15, 1957
AVAILABLE: Library of Congress

card 3/3

APPROVED FOR RELEASE: Monday, July 31, 2000 CIA-RDP86-00513R001134310(



"APPROVED F :
OR RELEASE: Monday, July 31, 2000 CIA-RDP86-00513R001134310

AUTHORS: Gaponov, A. V., Miller, M, B SOV/56-34 -3-36/55
TITLES on the Use of Moving High-Frequency Potential Wells for the

Acccleration of Charged particles (Ob ibpol'zovanii dvizhush-
chikhsya vysokochastotnykh potentsial'nykh yam dlya uskoreniye
zaryazhennykh chastits)

PERIODICAL: Zhurnal Eksperimental'noy i Teoreticheskoy Fiziki, 1958,
Vol. 24, Hr 3, PP+ 751-752 (UsSR)

ABSTRACT : When using oscillations of different frequencies generally 2
potential relief@ o,t) changing with increasing time is ob-
tained. This way especially an accelerated motion of potential

wells can be realized and consequently charged particles local-
jzed in such wells can be accelerated. The suthors investigate

2 wave running in opposite directions (_+_z) With equal frequenc-
jes and amplitudes they form & standing wave %o x,y,z)el"" , where
T (x,y,2) is a real function. The potential corresponding to
t?\is field may give absolute minima. For the reason of a dis-
placement of the potential wells on the gz-axis the phase of one
of the oppositely running waves must be changed. The authors re-

Card 1/3 gtrict themselves to a non-relativistic motion|Aq{{ W, end ne-

APPROVED F :
OR RELEASE: Monday, July 31, 2000 CIA-RDP86-00513R001134310(



"APPROVED FOR RELEASE: Monday, July 31, 2000

On the Use of Moving High-Frequency Potential
Acceleration of Charged Particles

4

- is obtained for
- nlay) - h(Gp) holds, and where

vy 18 relativistic the potential

is smaller than that of a normal
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wells for the = 'fSOV/56'3h-3-36/55

glect the difference in the structure of the f_:}’eld% of
oppositely, runping waves. Then the expression I = XY 12 -
PP eit&_mm : P o(Xs¥s

the whole field, where 2Ah =
h(W) denotes the propagation

constant. The potential corresponding to this field has the
form § -@o(x,y,z - v.t). The velocity v, = ZAQ't

of the displacement og the potential wells is proportional to
the difference of the frequencies of the oppositely running
waves so that the capture and the subsequent acceleration of
the particle can be realized by a change of the frequency of
the generator exciting one of these waves. When the velocity

n(6 ) -n(6 )]

wells in the corresponding

supply system are & 1ittle deformed. However, the velocity of
their displacement also then satisfies the last mentioned re-
lation. As the particle to be accelerated in the corresponding
supply system constantly oscillates with the frequency of the
external field the degree of efficiency of such an accelerator

linear accelerator. The here

discussed accelerators with high-fregquency potential wells
have, however, also their advantages. First of all in the use
Card 2/3 of transverse magnetic waves there is no necessity of an

CIA-RDP86-00513R001134310(
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On the Use of Moving High-Frequency Potential Vells for the 30V/56'5h-3—36/55
Acceleration of Charged Particles

additional focusing of ghe particles in the transverse ¢cr080
section. As the capture and the acceleration of the particles

do not depend on the sign of their charge this principle can

also be uged for the accelerstion of quasineutral plasma con-
centrations. After all, waves with rendom phase velocities
(greater and smaller than light velocity) can be used. Therefcre
also the usual smooth-walled waveguides can pbe used in place of
periodic structures. Vhen &n pdditional focusing nagnetic field
Hy = const is present in the accelerator also waves of the trans-
verse-electric type can be used. There are 2 references, 2 of

which are soviet.

ASSOCIATION: Gor'kovskiy gosudarstvennyy universitet (Gor'kiy Staéé University)

SUBMITTEDS Hovember 25, 1957

card 3/3

y, J y 14



"APPROVED :
FOR RELEASE: Monday, July 31, 2000 CIA-RDP86-00513R001134310

J

AUTHOR : iller, . £. 507 /50-35-1-52/59

TITLE: The Reflection of Electrong on 2 High-Frequency Potentinl
Barrier (Otrazheniye elektronov ot vysokochastotnogo potentdal'-
nogo var'yera

PERIODICAL: Zhurnal eksperimental'noy i teoretichesioy fiziki, 1958,
Vol. 35, Nir 1, PP 299 - 300 (vsez)

ARSTRACT: According to the papers py Gaponov and the author the
non-relativistic motion of 2 charsed particle in a high-
frequency electromagnetic field is deternined by the

contour of the high-frequency potential. Tre simplest way
of experimentally verifying thece assumptions is to
investigate the reflection of particles on hign-freguency
potential barriers. This parrier is given by tnhe function
é&(z) which has a maximum in the point z = z . The ex-

periment was carried out with a ceaselescly evacuated electron
tube which consisted of a rectangular resorator (2,9. 1,3.10 cm)
The resonator was excited by high freguency pulses of 10”

gec. The height of the barrier was determined by measuring the
Card 1/3 positive compensating tension pulse which was trancmitted
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The Reflection of Electrons on & Hipgh-Freguency

Potential Barrier

The rTesulis of the ex-

to the anode of the electron gun.
whieh tne barrier

perinments are demonstrated in 2 diagram in
height (in volts) is plotted against the vower T (in
kilowatts). The same diagran demonstrates also the analozous
gideration of the configuration of the
fields in the resonator and its Q-factor. The diftference

of these results is not higher than the experimental

errors. The experiment was carried out at relatively low
wattages although it is theoretically possible to introduce
pulse wattages of 10° W into such systems. The author

tnanks B.G.Yeremin, Ye.V.Zagryadskiy, V.h.Lopyrev, S-B.
Uochenev, and v.A.Flyagin for helping to prepare the

electron tubes and for theiraidﬁxcarrying out the experiment.
There are 1 figure and 3 references, 9 of which are Soviet.

dependence in con

ASSOCIATION: Car'kovekly gosudarstvennyy universitet (Gor'kiy State University)

SUBWITIED: April 9, 1958
card 2/3
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AUTHOR 1 Miller, Mo Ae.— o - 30V/56-35-3=50/61
TITLE: On Some Poasibilities in Connection With the Selection of

Charged Particles Which Are in Interaction With a Slightly
Inhomogeneous High-Frequency Electromsgnetic Field (o
nekotorykh vozmozhnostyakh, svyazannykh s otborom
zaryazhennykh chastits, vzaimodeyst¥uyushohikh so slabo
neodnorodnym vysokochastotnym elektromagnitnym polem)

PERIODICAL: Zhurnal eksperimental!noy i teoreticheskoy fiziki, 1958,
Yol 35, Nr 3, pp 809 - 610 (USSR)

ABSTRACT: A rectilinear bundle of particles is assumed to move with
the velocity - z = v towards & potential-relief é ()

monotonously inocreasing from zero, which is produced by a
cophasal inhomogeneous high-frequency field. Here, the
possibility is offered of & suitable seleotion of the parti
cles for the maintenance of a certain level of high-frequen
power in the system. If, for instance, there is a condensa
tion of plasms in & high-frequency potential well inside th

. resonance cavity, and if the temperature of the plasaa 1is
Card 145 kept constant (i.e. if the plasma is heated by any foreign
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On Some Possibilities in Connection With the Selection SOV/56-}5-3—50/61
of Charged Particles Which Are in Interaction with
a Slightly Inhomogeneous High-Frequency Electro-

sources), selection of the fast particles on the walls may
warrant the intensity of the high-frequency field which is
necessary for the retention of the slow particles. For

this purpose it is possible also tv introduce 8 special
additional bundle of fast particles. Naturally, the gelec-
tion of particles interacting with the slightly inhomogenseou
field is also of quite independent significance as one of
the possible principles of
radiowaves, There are 7 references, 5 of which are Soviet.

producing and amplifying micro-

ASSOCIATION: Gor'kovskiy gosudarstvennyy universitet (Gor'kiy State
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" AUTHOR: \fiiiffl~fl—éz"'“ 20-119-3-21/65
TITLE: On the Focussing of Beams of Charged Particles by High

Frequency Fields (0 '“-'fghairovke puchkov zaryazhennykh
chastits vysokochastotnymi polyami)

PERIODICAL: Doklady suademii Nauk SSSR, 1958, Vol. 119, Nr 3,
pp. 478-480 (USSR)

ABSTRACT : For the focussing of rectilinear beams of charged particles
periodical electro- and magnetostatic fields can be used. A
focussing also is possible under the influence of a quickly

variable electromagnetic f£ield of certain structure. Beside
these focussing systems also specifically high frequency
fields exist, which have no static analogs and which cannct
be reduced to gstatic systems by any transformations of the
reference system. Here the author by the focussing of recti.-
linear beams of charged particles in the most general meaning
of the word denotes the restriction of their trajectories to
a certain cylindrical domain with the radius Ry. The beam of
the particles, which propagate along the z-axis with the
mean velocity vy, may bé,sub'ectgf to the influence of)tbe
card 1/4 electromagnetic field (r,tg ( wt H(D,t) =.ik—)e
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"’. on the Focussing of Beams of Charged Particles by High 20~119a5~21/65
Frequency Fields

On this occasion vz = 2 "q‘vz, ” = e/m holds énd the notation

ig; e - charge and m - mass of the particle. In non-
-relativistic approximation the equation_pf motion of a

single particle within the beam is 2 = nE(T,t) + (/c)

ﬁ + 1303('?&). Here T denotes the erius vect:z- and
aJ(t) the field strength of the spatial charge. Tha

beam is assumed to maintain the quasicylindrical shape and

the density of the particles in this beam is supposed to be

gufficiently small. Then the distortions, cauged by the beam

in the high fr%(éu ncy field, can be neglected and for t_b,t

estim tson £ E\Q) the two-dimensional static equation E Q) =

- -7, @ 1) = -(Q/RIZ‘)R2 is sufficient. Here Q denotea the

charge per unit length, which ig"blurred® over the oross

section of the beam with constant density. The first written
equation can be gsimplified considerably, if one is interested
only in the mean motion of the particle during one period of
the high frequency field. For the focussing of the beam in
4he scalar field a "potential channel” (a two-dimensional
npotential pot") must be produced, which stretches along the

Card 2/4 s-axis. Also a condition is given preventing the particles
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on the Pocussing of Beams of Charged Particles by High 20-119-.3-21/65
Frequency Fields

from surpassing the boundary of the beam. As an example the
author investigates the fooussing of a rectilinear paraxial
beam in the field of a symmetrical wave of the trangverss-
.electric type, which propagates in a circular wave guide
with perfectly conductive walls. The relief of the pctential
is illustrated by a diagram. A further diagram illustrates
the dependences of the limiting values of the field strengths
as functions of KBy. A focussing is possible in the sagse of
almost all waves o¥ the transverse-electrio type. Also wavae
guides with inhomogeneous dielectric filling and also with
periodically repeated boundary gshape can be used. Not only
the application of travelling, but also that of standing
waves is possible. Finally also fields with several different
frequencies can be used. The author thanks A. V. Gaponov
and M. L. Levin for the discussion of the here found
results. There are 2 figures and 3 references, 2 of which
are Soviet.

ASSQCIATION: Nauchnomissledovatel'skiy radiofizicheskiy institut pri
card 3/4 Gor 'kovskom gosudarstvennon universitete im. No I.
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On the Focussing of Beams of Charged Particles by High 20..419 3.21/65
Frequency Fields

Lobachevskogo (Radiophysicse gcientific Hesearch Inutitute
at the Cor'kiy State University imeni N. IL. Lobashevakiy)

PRESENTED: November 23, 1957; by M. A. Leontovich, Member, Acadexy cf
Sciences, USSR

SUBMITTED: November 23, 1957

AVAILABLE: Library of Congress
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AUTHORS:  Bravo-Zhivotovskiy, D.M., Yeremin, B.G., zagryadskiy, Ye.V.,
_ Mil}].e;‘,__l}l'l_.,g‘.ﬁ_?g.nd Mochenev, S.B.

PITLE: “Experimental Study of the Motion of Electron Beams in

Weakly Non-uniform High-frequency Fields

PERIODICAL: izvestiya vysshikh uchebnykh zavedeniy, Radiofizika,

» 1959, Vol 2, Nr 1, PP o4 - 100 (USSR)

ABSTRACT: It has been shown in previous papers (A.V. GaponoV,
M.A. Miller - Refs 1-3) that non-relativistic motion
of a changed particle in a weakly pon-uniform field

“can be represented as the superposition of an
oscillation with the frequency of the external field

r(l)(t) and a motion averaged over the period of that

field, g(o)(t) . These components obey Egs (2) and

(3) and since the r.h.s. of Eaq (2) contains the electric

potential vector the averaged motion of a particle is
completely defined by the initial conditions and the
form of the high-frequency potential (z) . The
equations are best proved bY studying the passage of an

Cardl/4 electron beam through a high-frequency potential barrier.
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Experimental Study of the Motion of Electron Beams in Weakly Non-
uniform High-frequency Fields

The experiments demonstratekl deflection of charged
particles along the slope of the barrier; reflection
from the barrier; high-frequency focusing. I% should
be possible to study the first effect in an ordinary
multi-cavity magnetron working in the memode. Such
measurements are hindered by a discharge which arises
even in a cold magnetron when a high enough power is
introduced. In a cold magnetron without magnetic field,
the electrons appearing as a result of ionisation must
slide down the slope of the potential barrier to the
cathode and faster ions will arise there, the height of
whose potential barrier is, from Eq (2),

(mi/me)2 times less, Thus, a high-frequency impulse,

introduced into a cold magnetron, will produce in the
anode-cathode circuit a current pulse of reverse sign
with an extended near flank. Measurements have been made
by applying a positive voltage to the anode to compensate
gard2/4 for the discharge current, with a typical result as in
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Experimental Study of the Motion of Electron Beams in Weakly Non-
uniform High-frequency Fields

Figure 1. This demonstration is only qualitative since
the curve of Figure 1 should be limnear. Reasons suggested
for the non-linearilty are: tunnel-effect, distortion of
potential barrier, interaction between electrodes and
particle-source in the imeraction space. The reflection
of electrons from & potential varrier has been studied
using the special arrangement of PFigure 2 in which a
peam of electons traverses the centre of a waveguide
resonator. The resonator 1is excited with 1 usec pulses
of power at 60 Gec/s. The height of the potential barrier
is measured DY the negative compensating pulse applied %o
the cathode of the electron gun. The graphs of Figure %
are experimental results which agreé with the theoretical
expectations of Eqs (5) and (6) to better than the
experimental error of 7%. The possibility of focusing
a rectilinear electron beam has been demonstrated using
a form of travelling-wave tube with a helical delay line
of mean diameter 5,9 mm, wire diameter 0.5 mm, pitch
0.6% mm. The wavelength was 10 cm. The focusing of the
Card3/4
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Experimental Study of the Motion of Electron Beams in Weakly non-
uniform High-frequency Fields

electron beam was indicated by the appearance of collector
current with high-frequency power sent along the helix.
The transverse velocity within the beam could be changed
by applying a constant transverse magnetic field over a
short length of the flight path. The relation between
the limiting transverse velocity of electrons and the
powsr necessary to confine them within the limits of the
helix is Eq (8§ and the experimental result of Figure 4
shows excellent agreement. V.A. Flyagin and V.A. Lopyrev
assisted in preparation of the apparatus,

There are 4 figures and 7 references, 6 of which are
Soviet and 1 English.

ASSOCIATION: Issledovatel'skiy radiofizicheskiy institut pri
Gor'kovskom universitete (Radiophysics Research Institute
of Gor'kiy University)

SUBMITTED: October 31, 1958
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AUTHOR:  Viddabwmdleds., S0V/141-2-3-15/26
TITLE: Averaged Equations of Motion of Charged _P_e_\vrj_;j._«,:“J._efs,7 in

Weakly Non-uniform Statlc and in High-frequency rields

PERIODICAL: Izvestiya vysshikh uchebnykh zavedeniy, Radiofizika,
1959, Vol 2, Nr 3, pp 438 - L2 (USSR)

ABSTRACT: In a previous paer the author has dealt with the case
where the static field was uniform. The high-
frequency field is given by Eq (1). The electrostatic
case, Eq (2), is first considered, The relation between
the "scalcs" of tho non-uniformities is given by Bq (3)
and on this assumption the dispersion equations used in
Ref 1 can be simplified to Eq (4). If the assumption is
not valid then the general expression, Eq (7), is
involved. The average equation becomes that of Bq (9),
whose right-hand side cannot be represented as a vector
potential. Nevertheless, interesting conclusions may be
drawn, such as the simplification which ensures when the
variable and static fields have the same structure. When
the static field is magnetic, the "fast motion" described .

Card 1/2 VT//
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Averaged Equations of Motion of Charged Particles in Weakly Non-
uniform Btatic and in High-frequency Fields

by Eq (11) includes oscillations at field frequency
w and at cyclotron frequency Wy o The averaging

process must take account of the relative values of the
frequencies. When the averaging is taken over the field
period, the equation of motion is Eq (15) and again, the
right-hand side is not, generally speaking, a vector
potential, The third term may be interpreted physically
as caused by a force due to the static magnetic field
acting on a dipole moment. When the averaging is taken
over the cyclotron period, the result is Eq (25), used in
the so-called drift approximation. Ye.I. Yakubovich is
thanked for his comments.

There are 3 Soviet references.

ASSOCIATION: Issledovatel'skiy radiofizicheskiy institut pri

Gor'kovskom universitete (Radiophysics Research Institute
of Gor'kiy University) [,{/
SUBMITTED: February 4, 1959
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AUTHORS : Gaponov, A. V., Miller, M, A,
e e i PR RIS
TITLE: Letter to the Editor. A Reply to the Letter Weitten by

B. V. Braude on the Subject of a Paper by the Authors, Entitled
"on Integration of an FEquation for Currcnts in the Theory of
Metallic Antennae"

PERIODICAL: Zhurnal tekhnicheskoy fiziki, 1959, Vol 29, Nr 10, p 1291 (USSR)
. ABSTRACT: Tn their reply to the letter by Braude, B. V., the authors of
the paper state that apparently Braude, B. V., somewhat modificd

his original views with which the authors did not agrce and which
were erroneous. Theve are 2 Soviet references.
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TITLE: Acceleration of Plasma Clusters by Electromagnetic High-Fre-

quency PFields (Uskoreniye plazmennykh sgustkov vysokochastot-
nyni elektromagnitnymi polyami)

PERIODICAL: Zhurnal eksperimental‘'noy i teoreticheskoy fiziki, 1959, Vol 36,
Nr 6, pp 1909 - 1917 (ussR)

ABSTRACT: In connection with the problems of controlled thermonuclear
reactions the methods for the conservation of the plasma are
of considerable interest. One of the possible means congiats
in using weakly inhomogeneous electromagnetic high-frequency
fields; V. I. Veksler was the first to point out this poasi-
bility of localizing plasma. Several special cases permitting
an electrodynamically selfconsistent solution have already
been dealt with: Plasma sphere in a spherical resonator, plas-
ma cylinder in a round waveguide, two-dimensional plasma layer
between ideal planes (diploma paper by Te. I. Yakubovich, Gor'-
kiy State University) etc. A general solution is possible only
for a plasma of low concentration. In continuation of several
earlier papers (Refs 5-T), the author, partly in collaboration

Card 1/3 with A. V. Gaponov, investigates special cases of accelerations
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Acceleration of Plasma Clusters by Electromagnetic SOV/56-36-6-40/66

High-Frequency Fields

of quasineutral plasma clusters by an electromagnetic high-
-frequency field, and shows it to be possible to accelerate
clusters of a completely jonized quasineutral plasma located

in a high~-frequency potential

well if, besides the condition

of total ionization, the following conditions are satigfied:
Maxwell distribution of particles according to the average Ve~
locity, dielectric constant of the plasma to be nearly equal
to unity, i.e. that particle concentration be

N & mew2/4l'ez - 3.1.10°%0%

(me and e denote the mass and

charge respectively of the electron, W - oyclic frequency of
the external field). It is thus possible to solve the kinema-

tic part of the problem, i.e.

the problem of the spatial ¢is-

placement of the localized fields. It is shown that, if the
potential well is formed by the fields of two waves of differ-
ent frequency, the plasma can be accelerated only by changing

the frequency of one of the waves or by using waveguides of
variable‘cross section. Finally, the author investigates pos-
~ sibilities for cyclic plasma acceleration. Application of the

Card 2/} formulas is, like in the preceding chapter dealing with the

APPROVED FOR RELEASE: Monday, July 31, 2000

CIA-RDP86-00513R001134310(



"APPROVED FOR RELEASE: Monday, July 31, 2000 CIA-RDP86-00513R001134310

Acceleration of Plasma Clusters by Electromagnetic 80?/56-36-6-40/66
High~Frequency Fields :

selection of accelerator rarameters, discussed on the bagis of
numerical examples. In conclusion, the author thanks A. V.
Gaponov, V. B. Gil'denburg, and S. B. Mochenev for discussing
the results obtained, There are 2 figures and 8 references, 6
of which are Soviet.

ASSOCIATION: Radiofizicheskiy institut Gor'kovskogo gosudarstvennogo
’ univergiteta (Badiophynical Institute of Gor'kiy State
University)

SUBMITTED: January 23, 1959
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24,2120 E032/E51h
AUTHORS: Gil'denburg, v.B. and Miller, M.A.

TITLE: on the Acceleration of a PIasmE’hunch During its Passage
Through a Nonuniform Electromagnetic Fie1d1)

PERIODICAL: Izvestiya vysshikh uchebnykh zavedeniy, Radiofizika,
1960, Vol 3, Nr 1, PP 97-101 (USSR)

ABSTRACT: In studying the motion of a plasma
alternating electromagnetic field, the perturbation

introduced by the plasma into the external field must be
taken into account. Although these perturbations cannot
be calculated in a general form the main features of the
motion of a plasma bunch can be deduced from an analysis
of a simple example. The example considered in the
present paper is that of a plasma sphere. It is assumed
that during its interaction with the field its
characteristics remain unaltered, i.e. it behaves as an
absolutely stable object. It is further assumed that
the plasma is fully ionized and quasi-neuttal and its
effect on the field is equivalent to that of a medium
with purely real (collisions are neslected) dielectric

bunch in a nonuniform
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ation of a Plasma Bunch During its Passage Through

On the Acceler
gnetic Field

a Nonuniform Electroma
constant which is .given by
¢=1—(m2 m2)=1—’i" Nez/mm2
nd .

where e 1is the charge and m the mass of an electron,
N is the electron concentration and w© is the angular
frequency of the external field. Furthermore, the
radius of the sphere a is considered to be small
compared with a characteristic linear dimension 1L of
the region of the nonuniform field. It is also

considered to be small compared with the wavelength in
free space (A = 29 /k = 2Wc/w) and in plasma (k‘ = k//lc‘)a

These conditions are summarized in Eq (1). The

for the
is written down in the

card 2/5 is given by the expression jus
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on the Acceleration of a Plasma Bunch During its Passage Through
a Nonuniform Electromagnetic Field
is the charge of an ion and P is the
(dipole moment per unit volume)

which satisfies the condition given by Eq (3) and 18
given by Ea (). The other parameters employed in

Eq (4) are defined by Ea (5) and it is assumed that

y & wy, wge The motion is assumed to take place in the
weakly nonuniform field and the sphere passes through a
distance L during a time interval containing a large
number of the periods 21 /o and 2T /o - S|, where
N = e, +iv /2. Substituting Eq (4) into Eq (2) the
solutgon of Eq (2) is written down in the form of a
superposition of a rapidly oscillating and averaged
motion. This is expressed by Eas (6) to (8)- Thus, the
total average force per unit mass F is made up of two
namely, the potential force F_ ., which is due to
the modulus of the amplitude of the
which is due to the electro-

mass and Ze
polarization vector

terms,
the nonuniformity of
card 3/5 field and the force Ep
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On the Acceleration of a Plasma Bunch During its Passage Through
a Nonuniform Electromagnetic Field

magnetic pressure. In order to estimate the relationship
between F and F_, the example is considered whether

the amplitudes of the standing and travelling waves are
the same and E~H and g ~ 1/L ~ k. Hence

F /F__~ m'(/‘mz - mil. This ratio is small except for

frequencies close to W, when o = 0g the force Fgr
becomes Zzero pbut at a small distance away from resonance,
e.g. for w~Y the quantity Fv reaches a maximum

value of the order of F_. When W j>’mo' the force
Fp becomes proportional to the total number of particles
in the bunch and the acceleration of particles in the
field of the standing wave is w/y times more effective
than in the case of a travelling wave. The theory 1is

then applied to a number of other cases:
card &/5 1) When Fp is negligible compared with Fgi
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leration of a Plasma Bunch During its Passage Through
m Electromagnetic Field

2) to estimate the velocity reached by a plasma bunch
when it is ejected from a nonuniform field;

3) the effect of the alternating field on the
polarization and

4) the passage of a fast bunch through a quasi-
electrostatic field,

There are 8 Soviet references.

¢ Nauchno-issledovatel'®skiy radiofizicheskiy institut
pri Gor'kovskom universitete (Scientific Radiophysical / ,
Institute of the Gor'kiy University)

SUBMITTED:
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7400 ' ../ E192/E382
AUTHOR: i1l A.
TITLE: Some Properties of Electron Gaps with Large Transit
Angles

PERIODICAL: Izvestiya vysshikh uchebnykh zavedeniy,
Radiofizika, 1960, Vol. 3, No. 5, pp. 837 - 847

TEXT: The gaps considered meet the condition:

LE» rcpT (1.1)
where LE is the length of the gap,

T is the period of oscillation of the control field and
rcp is the average velocity of the particle (electron).

For the purpose of analysis it is assumed that the electro-
magnetic field inside the gap is in the form of

E(E)elmt and ﬂ(g)elwt . The motion of an electron can
therefore be represented as the super-position of an

Card 1/6
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Some Properties of Electron Gaps with Large Transit Angles

oscillatory motion:

5_(1)(t) = - n/mz_li_(g)efu"t )

(2.1)

(D) (¢) = - insee(r)e™®t

r

and a continuous motion obeying:
+(0) _ g9 (2.2)

where g 1is the ratio of the electron charge, e , to its mass,
‘ is the high-froquency potential expressed by:

g - (n§/2w\2 (2.3) .

Card 2/6
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Some Properties of Electron Gaps with Large Transit Angles

This averaging description of the motion is valid if the
conditions defined by Egs. (2.4), (2.5) and (2.6) are met.
on the basis of Eq. (2.2), the integral of the averaged
energy is given by:

2(0)2/2 + <b(£(o)) = const (2.7).

First, the ideal case is condidered which corresponds to
the maximum value of the electron conductivity G)ﬂ

(Refs. 7, 8). A rectilinear beam of particles with input
velocity Vax enters a gap whose high~frequency potential

increases monotonically. It is now possible to choose the
"output surface' of the gap so that the overall velocity of
the particles on it is zero (see Eg. 3,1). 1In this case, the
kinetic energy of the electrons will be fully transferred.

to the electromagnetic field. This corresponds to the
maximum possible value of the electron conductance. However,

card 3/6
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Some Properties of Electron Gaps with Large Transit Angles

in actual conditions the value of the electron conductance
will be lower. The optimum g9lue of the conductance is given
by Eq. (4.4), where V_ = mc/® . I is the current in

the beam and f(r) is the field distribution in the gap. L
In the case of a non-optimum bunching or sorting of particles

it is necessary to derive special formulae. The beam is

assumed to be rectilinear and it is oriented at an angle

% with respect to the output boundary x = 0 of the gap.

It is assumed that the tangential component of the vector E

at this boundary is equal to zero S0 that E is expressed
by Eq. (5.1), where V,_\_f(zn)/LE is the amplitude of the

uniform field in the bunching space. On the basis of

Eqs. (4.1) and (4.2), the trajectories of the electrons can
be written as Eqs. (5.2) and (5.3), where T = vt and

p is the phase bunching parameter which is defined by

Card 4/6
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Some Properties of Electron Gaps with Large Transit Angles
Eq. (5.4); here, tb = ti/w is the instant of the particles
entering the sorting space and xy and zZ, are the
coordinates determining the boundary of the sorting space.

Now, the electron conductance can be expressed as
G = Go F(u) , where p is defined by Eq. (5.12). The

function F(p) can be referred to as the phase debunching
factor. At u D> 1, it is impossible to obtain real values
for 141 and ,53 . In the limiting case, when u -» O and

’52—) "53 , the function F(p) - k + 1 . On the other
hand, for 7§a:|'%he function F(p) is approximately expressed
by Eq. (5.14). For the case when the field E in the
sorting or bunching space is in the form of Eq. (5.1) but
the output plane of the gap is at an angle y with the plane
x = 0 , the phase debunching factor is expressed by -
Eq. (6.4), where 7 is defined by Eq. (6.2). For small p

Card 5/6
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Some Properties of Electron Gaps with Large Transit Angles

Eq. (6.4) is written as Eq. (6.5). A graph of the debunching

factor (given by Eq. 6.,4) is shown in Fig. 1. It is of

some interest to determine the change in the velocity of L
the electron beam while passing through a gap. The velocity

of the electrons in the direction of the field can be fdund

directly from Eqs. (5.3) and it is expressed by Eqs. (7.1).

The above analysis can easily be applied to the systems whose

gaps are subjected to the interaction of static fields.

There are 2 figures and 8 references: 5 Soviet and

3 English,

ASSOCIATION: Nauchno-issledovatel!skiy radiofizicheskiy
institut pri Gor'kovskom universitete
(Scientific Research Radiophysics Institute
of Gor'kiy University)

SUBMITTED: May 14, 1960
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AUTHOR:  libddhiommalindhome
TITLE: Electron Gaps with Large Transit Angles in

Oscillator Systems

PERIODICAL: Izvestiya vysshikh uchebnykh zavedeniy,
Radiofizika, 1960, Vol. 3, No. 51 PP- 848 - 859

TEXT: The article is a direct continuation of the preceding
work (see pp. 837 - 847 of this journal) and it is devoted

to the investigation of the interaction of thin electron beams
with electromagnetic fields in resonators. It is assumed that
an electron gap is in the form of a high-quality resonator
with a predetermined structure of the electromagnetic field
which corresponds to one of the natural frequencies of the
system, The field excted in the resonator by the electron
beam oscillating at a frequency is written as Eq. (2.1),
which is analogous to Edq. (5.2) of the preceding article.
Here, Yv(t) is a slowly varying voltage function which is
described by Eq. (2.2) and LE is the characteristic linear
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dimension of the resonator; £(£) in Eq. (2.1) represents
the distribution of the electric field inside the resonator.
For the amplitude function V_(t) , it is possible to obtain
the following equation:

2

d Vv_ av,, 2 o da X
+ 2ip— + (w -w°) vV, = - — - iua (2.4)
at? dt cob ~ dt

where ®.ob is the natural frequency of the resonator.

The simplified equations for the system are in the form of
Egs. (2.6) and (2.7), where Q is the quality factor of the
resonator, while the parameters a_ and a_ are defined by

Eqs. (2.8) and (2.9). The current vector in Eq. (2.9) is
expressed by Eq. (2.10) so that a of Eq. (2.8) is given

by Eq. (2.11), It is now necessary to combine Egs. (3.1) and
(3.2) of the preceding article with Egs. (2.5) and (2.7).
Card 2/6
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For this purpose, the current of Eq. (2.10) can be represecnted
by Eq. (3.1). Now, the parameter a ijs expressed by Eq. (3.2)
where various constants are defined by Egs. (3.3), (3.4) and
(3.5). The final system of simplified averageg'equations
is in the form of Egs. (3.6). Here, the quantity M determines
the frequency displacement due to the electron beam. It is

seen that for M = const., the £Fequency shift is given by

Eq. (3.7). Since the quantity M 1is comparatively small,

Egs. (3.6) can be approximately written as Egs. (3.9), where

G is the effective conductance of the resonator and G,y
pe3 E]

is the real component of the electron conductance. The
formulae are used to analyse the system with a two-dimensional
electron beam of finite thickness (D].s x é D2) which is

parallel to the plane Xx = 0 . In this case, the electron
conductance is given either by Eq. (4.,7) or Eq. (4.8). In
particular, when D1 =0 , i.e. when there is no gap between
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the beam and the collector, the electron conductance is defined

by Egs. (4.9), where G; = I/Ve . The dependence of the

electron conductance for kD, = 1 on VN/Ve is illustrated

in Fig. la. If it is assumed that an ideally narrow electron
beam enters the electron gap at an angle o (with respect

to the collector plane), the electron conductance 1is defined
by Eq. (5.7). This formula is identical with Eq. (4.9),

if it is asgumed that Dl = Dy = D . A graph of the electron

conductance expressed by Eq. (5.7) is shown in Fig. 16. For
the case of a system with longitudinal bunching (an

inverted coaxial diode, where the electrons with the initial
velocity v, are injected through an external sheath having

a radius b ) the electron conductance is expressed by
Eq. (6.2). A graph of this function is given in Fig. 18B.
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It is of interest to estimate the principal parameters necessary
for obtaining the oscillation conditions in the above systems.

These parameters are the current I and the voltage VI ’

corresponding to the steady-state oscillations in the system. \
1t is shown that the current is expressed by Eq. (7.2), where

L?@D is the effective dimension of the resonator which is
defined by Eq. (7.3). The voltage VI is expressed as
follows:
2 2
v, (kLE) (kLE)
Vy= =T __E _-2,6:10 —m (volt) (7.6)
2“? n n

where n = At/ 3 A is the transit time through the
gap having a length LE and T is the period of oscillationsj
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n thus represents the number of waves or oscillations along

the gap.
There are 2 figures and 9 Soviet references; one of the [
references is translated from English,

ASSOCIATION: Nauchno-isslcdovatel'skiy radiofizicheskiy
institut pri Gor'kovskom universitete
(scientific Research Radiophysics Institute
of Gor'kiy University)
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TITLE: The use of the surface impedance concept in surface

electromagnetic wave theory. (Review)

PERIODICAL: izvestiya vysshikh uchebnykh zavedeniy,
Radiofizika, V.. no.5, 1961, 795-830

TEXT: This is a comprehensive review paper which deals with
some general questions on the way in which the theoiy of sur fac?>
electromagnetic waves 1is related to impedance and on the guiding i
properties of poundaries. it is assumed that in the general e
case surface jmpedance may possess spatial dispersion. The i /

value of this in the study of free waves, as well as for the
solution of the problem of surface field excitation by means of
various sources. is shown. The work is discussed under four
main headings, as follows.

1. Free surface waves. This section is divided into ten parts
and starts with a discussion on surface impedance. In the c&as?
of a closed boundary surface the tangential form of the vectcT
field is given as:
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2

E; = 2 ik {Eﬂ] Kk (1. 1)

-

where n 1s normal to the surface, ik is the characteristis
index of orthogonal coordinates in the direction of the surfac2. f
The tensor Z4, = Rik T3ND SO in a practical rationalised sgysr=m
of units (used in this survey) has the dimensions of impedanc?
and is called the surface impedance tensor. It is shown that
surface waves guided by a plane boundary become plane
heterogeneous waves and, for cylindrical surfaces, cylindrical
heterogeneous waves. A large part of the work on surface wa-?3
is devoted to the guiding properties of surfaces. The basic
properties of surface waves are discussed in detail. priefly.
the condition for the existence of surface waves near a plane

z = 0 leads to the relation:

Rey = - Imy >0 {
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The phase velocity of such waves is always less than the velocity
of propagation (for a two dimensional plane the velocity of light

The use of the surface impedance ...

c = 1/ New ). Discarding noD—essentials the solution of the
equation for local fields for Y& = = 1 gives:

¥t = M1t M2 + N (1,15) v‘b
if M and N are considered real it is comparatively simple to
classify all possible forms of surface_waves. Fig.l shows five
different regions for the parameters M and N. In the first
three the condition (1.13) is satisfied. In region I (N > 0)
there is only one positive root (Y, >0, v- Z 0) and only one
type of surface wave 1is possible. in region 1I,

(;Iz »-N, N < 0, M > 0) the simultaneous existence of two
propagated waves is permitted. In region III

(ﬁ 2( -N, N O, M >0) there are two complex roots with
positive real parts. The regions IV and V cox;respond to the
propagation of non-localised fields. In iv (M € =N, NLO, M Z 0)
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surface waves and shows the critical value

review continues with a discussion on surf
plane boundary and on systems with cylindr
latter condition is qualitatively analogou
case. The case of surface waves on a hete
considered and it is shown that for the ge
resort to an approximate method., This sec
a consideration of the effect of a boundar
change of impedanceo.

2., The excitation of surface waves by an e
The question of excitation by an external
dividing boundary is the subject of a whol
Surface fields are in principle analogous
problems such as the determination of fiel
transmission /line; hence one is able to u
theory methods. In practice a real source
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both roots of Eq.(1.15) are complex, and in V (ﬁ >~-N, NLO, M <O0)
real and negative. This illustrates the possible forms of ua#’
s of parameters
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complex of other fields apart from the surface fields, forming the
so-called spatial waves weakly coupled to the guiding boundaryvye.
3. The diffraction of surface wavesS. This question js discussed

in detail under a number of headings. It is shown that, as with

the study of free surface waves, the use of the impedance approa-h

is extremely effective. This permits the use of a series of

simple models for the elucidation of the basic characteristics of b’%
practical systems. :

4., Antenna systems. It is shown that one of the most useful
applications of the impedance approach is in the design of antenna
systems.

M.C. Neyman, G.D. Malyuzhinets, M.D. Khaskind, B.Ya. Moyzhes,
»® A. Vaynshteyn, Kuan-Ting-Hua, P.S. Mukazan and V. 1. BespaloV

are mentioned in the article in connection with their
contributions in this field.

There are 5 figures and 227 references? 89 goviet-bloc, 2 Russian
translations from non~Soviut—bloc publications, and 138 non-
Soviet-bloc. The four most recent English languago references
read as follows: :
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Ref.18: A.F. Harvey, IRE Trans., v.MIT-8, 30 (1960).

Ref.20: F.J. Zucker, Handbook of Antenna Engineering, H. Jasi:.
McGraw-Hill Book Co., 1960. ¢

Ref.21: F.J. Zucker, J.Res. NBS, v.64Dp, 6 (1960). -

Ref.?72: A.D. Bresler, IRE Trans., v.MIT-8, 81 (1960). [
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Gor'kiy University)

SUBMITTED: June 27, 1961
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TITLE: On the parawmetric interaction of charged or quasi-

neutral objects with nonuniform high-frequency ficlds

PERIODICAL: Izvestiya vysshikh uchebnykh zavedeniy, Radiofizika,
v.5, no.5, 1962, Y29-.932

TEXT: It is assumed that the charged or quasi-neutral objects
are small and that the perturbation which they introduce into the e
external field may be neglected. The latter is taken to be

E(x,t) = E (£)e(t)e™®; ji(r,¢) - U (p)r(t)etnt (1)

where the amplitude is a slowly varying function of the coordinates
and of time so that on the nonrelativistic anproximation

: |£|c-<< 1; Vo ’V,_I.:I/(;)L«l, where L and 1/{2 are the character-
istic distances within which the anmlitude undergoes an appreciable
change. Using o method sinilar to that employed in the case of
constant amplitudes, it can be shown that the equation of motion
averaged over the period 21 /g is on this approximation

v . a (Eq.3
r = -V@(g)f (t), \\lrhere ¢ (r) is a stationary high-frequency
Card 1/2 T '
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potential whose properties have been discussed in detail by the
author in previous papers (Dissertation, NIRFI, Gur'kiy, 1960;
Proc. Intern.Conf, High Energy Acc. and Instr., CERN, 1959, n.bb2;
Izv.vyssh.uch.zav. Radiofizika, v.l, no.3, 110, 1958; v.2,%39,19%9),
The latter equation is formally identical with the equation of
motion for a mass point in a quasi-static force field s0 that there
is a high-frequency analog to any quasi-static system., On the other
hand, Eq.(3) involves a tine denendent parameter and, therefore,

a definite class of "mpchanisms" of parametric;interaction botweon
the object and the quasi-static field should also occur in the high
frequency casce. It is noted *hat there are many examples of this
in electronics and mechanics. In the present note the particular
examples considered are the acceleration and deceleration of plasuma
bunches in amplitude modulated fields and also their interaction
with travelling ficlds of averaged forces.,

ASSOCIATION: Nauchno-issledovatel'skiy radiofizicheskiy institut
pri Gor'kovskom universitete
(Scientific Research Radiophysics Institute of the
Gor'kiy University)

SUSMITTED: December 19, 1961
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AUTHOIS ¢ Yeremin, B.G. and Millor, MeAo .

TITLE: - Interaction of electrons at large transit angles with
. the field of a standing wave

PBRIODICAL: , Izkedtiya ‘vysshikh uchaebnykh zavedeniy, Radiofizika,
: v. 5, noe 6, 1962, 1151 - 1159

TEXT: - " The interaction space {electron gap) is in the form
of a tWO-QixnensionaI rectangular cavity:

0gx<b, 0£ z £L = M2, —co Ly < +0° .

Tho.fieid iﬁéide,the cavity is produced by external means and doeé ék
not change as a result of its interaction with the electrons; the
field is given by:

B, ='x E sin (kz) sin (wt);
R o o

(1)
) A HY, = yoE") cos (kz) cos (wt)
which -charagteriz’a a standing wave (with respect to the coordinate
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z) of the TEM ty;ie; '- By introducing the following normalized symbols:
x' = kx, zil = kz, T= ot, Y = eEo/momC (2) >

"where e is the charge of a particle and m_ is its rest mass,
the'relntivisti.c equations of motion can be written as:

X' o= (1 - L '202_)1/2 Yia - %x'2) sin z*' sin T- z' cos z' costl
Z' = (1"-';:'2 - 2'2)1/25('4\1( Lcos z' cos T~ z' sin z' sin "Cl (3).

Since the relat:l.vistic 'eff,ect is significant only at comparatively

small transit angles, in this case it was sufficient to take into

account only the terms of the secong-order in the expansion of

Eqs. (3) with respect to x' and 2' . 1In the case of the

“asymptotic approximation for:

V<K 1, .~ X P! : (5)

the motion ‘of the particles can be described by an oscillatory
component 3 - '
- Card 2/5
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. x'(l)v = =Y s&in z' sin T (6)
. and an averaged component:
| U d ~
SEA0) UL RN ¢ ) o
B . . . ~ dz' .
_where the potential Q is given by: X
' g stinaz' ;c'(l)z
= = (9).
4 'S

It is secn from these equations that a gradual increase in the
amplitude of the particles in the direction of x' is produced
. inside the interaction space due to deceleration of the particles
".along' z' .« Three types of trajectory are possible: 1) _a
.particle passes through the interaction space at small Y ana
. intersects. z' = T with the same velocity which it had at the
, “input; - 2) at larger '\P‘ the particle is fully reflected from a
. Card 3/5
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plane whose coordinate is given by 2z = arc sin (\/Z'z' fﬂ?)
'3) the electrons intersect the plane x' = 0 and leav® the
interaction spaces The electron efficiency of the gap for the case
of the- optimum energy transfer represented by Eq. (5) was evaluated
-and- the..efficiency is plotted as a function of W in Fig. 5.
The above calculations are valid for the systems with ideally thin
.electron beams which enter the intceraction space in parallel to
the plane .x' = 0 . "However, the finite width of the beam can be
taken into account by integrating the equations with respect to the
' parameter - x' « There are 6 figures.
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- AUTHORS: Litvak, A.G., Millor, M.A. and Sholokhov, M.V,

TITLE: A more exact form of the averaged equation of motion
o . “for charged' particles in the field of g standing
elect§0magnetic wave

"PERIODICAL: Izvestiya vysshilkh uchebnykh zavedeniy, Radiolizika,
. : Ve 5, no. 6, 1962, 1160 - 1170 \/

TEXT:‘. The Van dor Pol method can be used in describing the
motion of a particle in the following manner:

r = £(1) . E(O)

(1)

ﬁheretﬂs(;) is an oscillatory Component and r(o) is a slowly

- changing ‘component. This description is valid when the motion is
- nonrelativistic: '

B = vo/c ~ ;'(0)/c 'Vx-"('l)/c K1 (2)

and ‘'when the oscillations of the particle are small in comparison

. with the characteristic'.dimcnsion L[-: of the field irregularity,i, o
" Card 1/k - -
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o aJ'r(l)/Ln <. 1

| | ‘r\ o of the i 9 +h a non-homoy eneat!
’ k * the part icle throug v ons

region- should boe much greater the . << N
R v /mLE,A/ ;'(0)/wbE ~ r /o)LE 7
o

¢ 1 At Yy
gsinusoidal field the oscillatery

Y =
cﬂse of a monochromatic

) £1e' 3 v
conpo ent is described by:

compone . -
RELER v(n/m‘)g;(”)e | N
RTINS L (ii\/u)_g.(_l;(o))cl

s . . ° g - - o . - . n s - n i)y:
S and the. slowly changing component is give
A T () (0
ar . -V-ﬁ)o ‘%
e . . dtz ST
T oCara %
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* ACCESSION NR: AP4024479

. AUTHORS: Kondrat'yev, I. G.; Miller, M. A.

TITLE: On the field structure jnside a .plasma layer with zero di-
electric constant _
7y no. ll 1964, 176—179

SQURCE: IVUZ. Radiofizika, V-

zero dielectric constant layer. -

. pOPIC TAGS: plasma, plasma layeIs
plasma’

' sero permittivity layer spatial dispersion: reflection by

! layer, plasma layer waveguide, spatially nondispersive layer !

ement to a more extensive investigation
£ certain plasma layers (IVUZ. Radiofizika

fve T 124, 1964). Although the layer with zero dielectric constant
acts as a perfect reflector for electromagnetic waves, part of the
energy does penetrate through such a layer in the presence of spatial
dispersion due .to the theymal motion of the particles. The character

N

| ABSTRACT: This i8 3 suppl
| of reflecting properties O

. Card ’1/3'.__'_______
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of the variation of the field in the presence of spatial dispersion
, 18 treated for a TM wave incident on the plasma layer. It is shown
: that allowance for the spatial dispersion does not eliminate the
total screening by the zero-permittivity layer, but merely shifts
the resonant value of the dielectric constant away from zero,

making this layer slightly transparent to TM waves. In the limit of
a spatially-nondispersive layer the correct results are again ob-
tained, but the parameters must be allowed to approach zero in a .
definite sequence. All the uncertainties can be eliminated by in- |
troducing a small amount of damping. .In this case there is a mag- 3
netic field in the plasma layer, corresponding to an infinite elec~
tric field, but the plasma field component compensates for the in-
finite electric component, making the total field finite. Orig.

art has: 1 figure and 6 formulas. ° —

. ASSOCIATION: Nauchno issledovatel'skiy radiofizicheskiy institut
; Pri Gor'kovskom universitete (Scientific Research Radiophysics
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.. ‘!,i{?_"“ R(e) TS un/01h1/65/008/001/oo3‘¢/
Kondret'yev, I‘.G., W’ o ?g

ional electromagnetic fields guided by pla.m lsyers. II.

: _The first part of the- paper (1zve ssh. uch. zav. - Badioﬁzika ve Tl 5
1ol 196‘¢) dealt with the poss sibility of existence of localized “electramagnetic 7
waves guided by 1ayers "of & hanogeneous isotropic plasma. This problem is now |
generalized to include the case of anisctropic layers (principally gyrotropic)
and to take imto account the possibility of a continuous density distribution,

rather than a piecevise hoaogeneous distribution. BSeveral variants of two-

dimensional waveguide systems with gyrotropic plasma
coerﬁcientl of reflection and surface impedances are determined for a simple
e iwatAa af wnich the 7ield ie constant and oriented either

« ik onas aP
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tion: coeffici at:various modes from a single isclated layer condi- i
;lons -are deduced under which such layers can serve as screens for high-frequency -
“electromagnetic field and form waveguide walls. It is shown that {deal screeninug
is possible only in the case of plasma resonance of & layer with constant nmagnet-
fo field oriented perpendicular to the T™ propagation direction; {n round- -
- €ylinder waveguides this should be an azimuthal magnetic field. The effect of
spatial dispersion and absorption inside the layer are briefly discussed. orig.
ert. has: " 1 figure and 10 formulas. _ - _

SSOCTATION: * Neuchno-Lssledovatel'skly radiofizicheskly {nstitute pri Gor'kovekim
.. universitete (Radiophysics Scientific Research Institute at the Gor'ikdy University)
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TACC NR Ap603328l ' | SOURCE CODE:  UR/011/66/009/005/0910/0918
AUTHOR: Kondrat'yev, I. G.; Miller, M. A. ’

ORG: Scientific Research Radiophysics Institute at the Gor'kiy University (Nauchno-
issledovatel'skly radiofizicheskiy institut pri Gor'kovekom universitete)

TITLE: Use of the solutions of certain nonlinear equations for the study of waves in
linear inhomogeneous media : :

SOURCE: IVUZ. Radiofizika, v. 9, mo. 5, 1966, 910-918
TOPIC TAGS: wave propagation, nonlinear equation, dielectric constant, magnetic per-
meability

ABSTRACT: In view of the limited number of solutions obtained for problems dealing
with the propagation of waves in linear inhomogeneous media, the authors propose &
method based on known solutions of the corresponding nonlinear equations, vherein the
solution of the nonlinear problem is transformed into a solution of a linear.'problé@_ .
with a corresponding inhomogeneous distribution of some parameter. In particular,
the authors consider the solution of linear second-order equations for electromagnetic
fields with variable dielectric constant ¢ and variable permeability p. The artifi-
cial nonlinearization is effected by introducing a dependence of the coefficients on
the unknown functions ¢(E, H) and u(E, H). This makes possible integration of the —
| equation in general form, and then a return to0 the solution of the initial linear sys-
tem with fixed distributions (e(E(r), H(r)) and #(E(r), H(r))). The method is uni- |

Card 12 Upc: 621.371.123: 538.56
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versal and 1s illustrated in this paper by using as examples the propagation of a two-
dimensional electromagnetic field along transversely inhomogeneous dielectric layers.
Inasmuch as the solution of the nonlinear equation contains as & rule arbitrary pare- |

| meters, it is possible, by varying the parameters, to realize a sufficiently broad
class of distributions of the paremeters in the linear system. Orig. art, has: &
figures and 28 formlas. ) g
SUB CODE: 09, 20/  BUBM DATE: 20Dec65/ = ORIG REF: OO/  OTH REF: 002

e . LT . . . : "
- . . . s . -

]

APPROVED FOR RELEASE: Monday, July 31, 2000 CIA-RDP86-00513R001134310(



"APPROVED FOR RELEASE: Monday, July 31, 2000 CIA-RDP86-00513R001134310
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_A‘—}__CC NR: AP6025838 SOURCE CODE:  UR/0089/66/020/003/0230/023%

AUTHOR: Zager, Ba A.: Millep, M. Be; ltikheyov, V, L.; Polikanov, S« Me; Sukhov, A. M
Flerov, G« Ne; Chelnokov, L. Pe

20
ORG: none . : 5 6
TITIE: Properties of the 102 sup 254 isotope

SOURCE: Atormaya energiya, v. 20, no. 3, 1966,/230-22

TOPIC TAGS: 4sotops, cyclotron, half life, particle physics

ABSTRACT: Isotope 102354 has been produced on the externa] beam of the 150
centimeter OITal cyclotron following the Am245(N15, 4n)102254 reaction, It
vas established by recording the 0‘-docay of the primary and daughter nuclei
that the half~life of thig isotope is within the 20-50 sec interval, while

results are in disagreement with the data found in literature (T
aod Eo¢ = 8,3 MeV), The authors thank the collective that worké‘zon the adcelerator;
A. Fo Linev, I. A. Shelayev, and Ve S Alfayav for checking the efficioncy of the
cyclotron; K. A, Gavrilov for preparing the target, which was stable under very

intense beams; and Vo A. Chugreyey for carrying out the construction work. They also
thank Docigr of Physicomathematical Scicnces I.. o provided the
isotope N+V;

‘Y"%“mm’ Ae_Ge Smirnov-Avmrin, and A. G, Kozlov. who guaranteed
the roceipt of A for the target. Finally, thoy thank A, G. Delov, V. T. Ilyushch<

enko agd VeIo N help in conducting the experiments. Orig. art. has: 2
m’ “30 °J’ DATE: 1SDects / ORIG ReF: 006 fOTH REE: 0
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HILHUL®, ©. V., BERDICHEVSKAYA, K, M, and HILLER, M., I. (Stave Inst of Applied
Chem)

"Synthesis of Phenol, With Its Nucleus Tagged by Carbon Isotope Cll*"

Isotopes and Redistion in Chemistry, Collection of papers of
2nd All-Union Sci. Tech. Conf. on Use of Radioactive and Stable Isotopes and
Radistion in National Eoomomy and Science, Moscow, Izd-vo AN 88SR, 1958, 380pp.

This volume published the reports of the Chemistry Section of the
2nd AU Bci Tech Couf on Use of Rediocective and Stable Isotopes and Radiation
Adein for Dbe11zetion of Aoate mere ooty Mced Sci UBSR aud Main

of Atoxic under Council of
Moncow 12 Aer 1950 Energy of Ministers UB3SR
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ML LA ey 137-1957-12-23412
Translation from: Relferativnyy zhurnal, Metallurgiya, 1957, Nr JZ. p 82 (USSR)

AUTHORS: Madyanov, A. M., Permitin, Ye.S., Miller, M. R., Lyutov, A. L,
Vishevnik, V. K., Kaznevskaya, V. A,

TITLE: An Experiment in Casting an Eight-ton Ingot With Small Height-
diameter Ratio (H/D=0.5) [ Opyt otlivki vos’'mitonnogo slitka
¢ malym otnosheniyem vysoty k diametru (H/D= 0.5)8_-‘

PERIODICAL: V sb,: Novoye v liteyn. proiz-ve. Nr 2 Gor'kiy, Knigoizdat,
1957, pp 222-232

ABSTRACT: An experimental ingot of the 40-A type was cast. The small
ratio H/D= 0.5 was dictated by the conditions of forging. In order
to achieve horizontal orientation of the crystallization plane, the
following steps were taken: the exterior of the mold (M) was
covered with heat-insulating slag-wool, the bottom of the M was
cooled by air-water jets, and the shrinkage head was heated by
an electric arc of a capacity of 1500 A, The pouring of the body
of the ingot required 300 seconds, and the pouring of the shrink-
age head (12 percent of the weight of the ingot) 210 seconds. The
solidification time was 7 hrs. The horizontal orientation of the

Card 1/2 principal crystallization plane was not achieved. A study of the
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137-1957-12-23412

An Experiment in Casting aniEight-ton Ingot (eont. )

longitudinal templets showed z:lack of axial sponginess, and a
satisfactory macrostructure, with the shrinkage cavity open on
top. ~ Liquation beyond the axial zone was observed. In the
cross-sectional templets the zone of small crystals occupied
20-30 mm, that of acicular crystals 50-60 mm, the remainder
being non-oriented crystals of medium magnitude. On the
cross-sectional templets taken from the center area and from
the area below the sinkhead, large liquation-spots were
discovered. The heat-insulating layer around the walls of the
M proved to be detrimental, since it placed the liquation zones
further away from the area of the arc’s action. The employment
of electrical heating improved the quality of the axial portion of
the ingot. Plans for the cooling of the lower section of the ingot
and for the design of a mold are presented.

G. S.
1, Castinzs-Develovtient 2. Crstings-Test imethods 3. Castings-

Test results

Card 2/2
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1.
2.
4o
7.

9.

OSIPENKO, I. C.; MILIER, M, S,

USSR (;,oo)

Hoisting Machinery

TL-1 winch for unloading full-length logs. Les.prom. 13 no. 2 1953.

Monthly List of Russian Accessions, Library of Congress, April 1953, Uncl.

—
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36307 Viiyaniye kushchiniys ne formirovaniy: koloss yarovey psheniter., Jerldé
Leninge. S-Kh., IM-Ta, Vyv. 5, 1948, 5. Z1-75-Ritliogr: 2. Nauv

S0¢ ietopis! Zhurna: 'mykh Ctaley, No. 40, 174
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LILLER, H. S

3 ~rt volraz ~11
24100 WILLER, ¥. S. Fotochnyy metod lesozagotovolk v Tmiryazovskom} o?ft,no-:,ol.aaat,l nc
= v v Fad .
e lecpromihoze (S primech. find) Les. prop-st!, 1919, Ho. 7, S. =L,

S0: Letopis, lio. 32, 1949,

APPROVED FOR RELEASE: Monday, July 31, 2000 CIA-RDP86-00513R001134310(



"APPROVED FOR RELEASE: Monday, July 31, 2000 CIA-RDP86-00513R001134310

MILL R, M. S.

"The Influence of Lateral Runuers upon Spike Formaticn in Spring Wheat,"

Dok, A, 67, Ho. 6, 1719. lur. Leninprad Apricultural Inst. =-cl9L9-.
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. 1g. W5 6 Cal{ N, 04125 8. K1,PO.. 0125 &-
> 1. 2) with cither fufl nutsi-
shde ahoots.

lmeao‘ betweos shests
. 8, Miller. Balan. Zhut, S5

or with decrease b
that in the 15-day exptl. i N is exc!
slumit foots, Wtis spplivd to ¢his shoot throus
Whout oots, but over-all N fevel in hoth shouts su
Ao, 1f the shie ot WIe ;kvth'rd of direct N supply. this
is taken vver by the waly oots, leadiug to evei e
- cevere decline N content in the maln shoot. bat tot i 1
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APPROVED FO
R RELEASE:
' M
onday, July 31, 2000 CIA-RDPS8
- 6-00513R00
1134310(



"APPROVED FOR RELEASE: Monday, July 31, 2000 CIA-RDP86-00513R001134310

+ 2l, Eralztiiun po fiuioleii rastealy

a1l surplaer-ted, "Sovetesliamra nauka"
&1l supplerted. \

F. 0. Skazldin, Ye. I, Lovehinovoin
(Plant Pryciolomy Practice). Fonrth Ll

Fracs,

The marual presents simple and casy nothods Tor the study of ~ital procasses of El.ntf.
ac LNaTUG Pafeo BN R -0 : . o RPN L
¥uch of the work has the character of reaearch, und its fulfillrent trains the :oucnu

i 110N s - . . - P N L) relvie 117
to work indenendently. The ramuel also contoins a chapter on nethods of conducting
practiczl studies, and laborztory work on plant phrsiology.

=

ne ramual is intended for pedazosiczl institute biology students.

SO: Sovobclive 'misi  (Soviet Looks), iio. 186, 1953, ioscow, (u-64472)
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MILLER, M. S. .

7670. MILLER, M. S. I --Organizatsiyz lesozagotovok s Vy-Vozkoy lesa V khlystakh v
Kazachins Kom lespromkhoze trestra niniseyskles". Page 35 Po materialam
Sib, Nauch,--issled. in-ta lesnoro khozyaystva 1 jesoekspluatatsii Sib
NIILKHE. Novosibirsk, 195%, 56 &S, S. 41l, 20 ss. (Vsesoyuz. Nauch,
IN¢H - tekhn. O0-VO lesnoy prom-sti 1 lesnogo khozyzystvz VNITOEes,
Zap, - Sibotd-niye) . 1,000 ekz, bespl. -- (55-3429)P

6314.98:658.5(57.21) & 634,982.5:€56.13

S0: Knizhnaya Letopsis', Vol. 7, 1955
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SKAZKIN, F.D., prof.; LOVCHINOVSKAYA, Ye.l.; MILLER, W.5,; ANIKIYEV, V.V.;
o YAPSKOVSKAYA, K.N., red,; SIDOROVA, V.I,, red.isd-va; PAVLOVA,
V.A,, tekhn,red.

fisiologid
boratory manual of plant physiology] Praktikum po

'l:"l.:tonii. I1sd4.5., ispr. 1 dop, Pod red. P.D.Skaskina, loskv?.)
Gos.i3d-vo *Sovetekaia nauka,® 1958, 338 p. (MIBA 12:5 .

1. Deystvitel'nyy chlen Akadenii pedagogicheskikh nauk RSFSR
(for Skaskin).

(Botany--Physiology)
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MILIZR, .S,

I ory of Irina Vliadimir
th'.l::uz 43 1n0.11:1651-1653 § 58,

1a (1896-1956).
ovna Krasovekala (MIEs 11:11)

1. Leningradskiy gosudarstvenmyy pedagogicheskiy ingtitut ime

A.1. G““w‘(!irasovskaia. Irina Vladimirovna, 1896-1956)
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MILLER, M.S.,

AL s v,

Effect of nitrogen and phoaphorus on the ratis of free and bound

water in the leaves of barley under various conditisns of soil

moisture. Uch. zap. Ped. inst. Oerts. 178:11-23 °59. (MIRA 14:7)

(Barley--Fertilizers and manures) (Plants, Effect on moisture on)
(Leaves)
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MILLER. M.S.

Causes of the xeromorphism of plsnts in raised bogs. Uch,zap.Ped.inst,
Gerts. 249:331~-351 163, (MIRA 17:12)

1. leningradskiy gosudarstvennyy pedagogicheskiy institut imeni A.I.
Gertsena, Kafedra botaniki,
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MILLER, M.Ye.

jzation. Izv. krym.
The Salgir River basin and its economic util :
otd. Gegg. ob-va no.5:163-196 *8. (MIRA 14:9)
(Salgir Valley--Physical geography)
(Salgir Valley--Water resources development )
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