"APPROVED FOR RELEASE: 08/31/2001 CIA-RDP86-00513R001859120008-7

APPROVED FOR RELEASE: 08/31/2001 CIA-RDP86-00513R001859120008-7"



"APPROVED FOR RELEASHE: 08/31/2001 CIA-RDP86-00513R001859120008-7

et AR e i TR T o

YAYNSHTEYN L. &. AR FA 172780

USSR/Physics - Wave Guides 11 Oct 50

"piffraction of Waves at Open End of a Circular Wave
Guide Whose Diameter is Considerably Greater Then
Wave Length," L. A. Vaynshteyn

"ok Ak Nauk SSSR" Vol IXXIV, No 5, PP 909-913

Formulas for radiation characteristics had been
obtained previously by Vaynshteyn in studies of
radiation of various types of electromagnetic waves:
from open end of cir wave guide, Considers now
‘physical meaning of these formulas for radiation
. Pield under condition that diam of pipe is greater
_ than wave length, Submitted by Acad M., A.
' Laontovich 5 Aug 50. @
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USSR/Electrbnics . Wave Guides 7 Mar 51

"General Theory of Nonuymmetrical waves in a Round
Wave Guide With Open End," L- A. Vaynshteyn -

nghur Tekh Fiziki" Vol XXI, No 3, pp. 3283345

Obtains exact soln of subject problen. gSoln is
complicated, because electromagnetic £14d has 2
Hertz functions due to dirfraction of wave on tube's
end. Gives formulas for coeff of reflection of
{ncoming wave and for coeff of transformation of
elec waves into magnetic and vice versg. perives
approx formulas for radiation f1ld. :
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VAYNSHTEYN, L. A.

VAYNSHTEYN, L. A. - "Diffraction of Electromagnetic and Sound Waves at the
Open End of a Wave Guide.” Sub 31 Mar 52, Physics Inst imeni P. i, Lebedev,
Acad Sci USSR. (Dissertation for the Degree of Doctor in Physicomathe-
matical Sciences).

S0: Vechernaya Moskva January-December 1952
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VAYNSHTEYN, L.A.: SHORIN, N.A., redaktor; URAZOVA, A.N., tekhnicheskiy

sza:-:.—«u;cfraa-m'&;gq

[Ditfraction of electro
magnetic and sound waves at
of a wave guide] Diffraktsiia elektromagnitnykh 4 z:1.11’1118:01?3;2;11 :ﬁn
na otkrytom kortse volnovoda, Moskva, Izd-vo "Sovetskoe radio,*
1953, 203 p.  [Microfiln] (MIRA 7:10)
(Electric waves) (Sound waves) )
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\7933 AEC-tr-2320
K PHOTOELECTRIC INVESTIGATION OF THE SPECTRUM
. . .-+ 'FROM THE CHANNEL OF A SPARK DISCHAHGE, L.A.
Rt alnshtefn, A. M. Leontovich, L. P. Malyavkin, and 8. L.
- . Mandel'shtam. Translated from Zhur. Eksptl’. [ . Teoret,
: Piz. 24, 326-33(1953). Wp, Avallable from Associuled
Trehnteat Servicos (Trans, 0GOH), Exst Orungo, N, J.

A dascription Is glven of the method and appsratus for
photoelectric registration of the Intensity of spectral lines
in a single pulse of a spark discharge, using an osciilogcape.
An investigation 1s made of the change taking place during
the procesa of cevelopment of a apark discharge (n air, of
the (ntersities of the spectral lines of nitregen of various
degrees of lonfzation, and of the line Ha. A number of in-
terrelations which characteries the excitation of the
specirum {a the discharge channel have buen cstablished.

{auth) . T — @
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VAYNSHIFYN, L, 4, and YAVORSKIY, B,¥

"Photoionization of Complex Atoms," Dokl, AN 3SER, 39, Jo,5, us 213-16,
1953. All-Union Correspondence Inst, of Textile and Light Industry,

Calen of the probability of transition of an optical electron into a continuous
spectrum, a method for the calen of the probabilities of transitions between discrete
levels of an atom having already been pronosed hy the authors (DAN 37, 910, 1e5%),

State t hat the photoionization processes and also the reverse provesses of recombingtion %

vith radiation are essential in many oroblems of astroohysizs and gas-discharge physics,
Presented by Acad, G.5.Landsberg 19 Feb 5 3, 259185
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VAYNSHT: "m, L. A.

USSR /Physics - Spectral Lines 11 Jun 53

"Widening of Spectral Lines in Consequence of
the Quadrupole Stark Effect,” I. I. Sobel'man
end'L. A. Vaynshteyn,“All-Union Correspondence-~
School Inst of Textile and Light Industry

DAN SSSR, Vol 90, No 5, pp 757-760

Gives an expression for Ujp, & second-order po-
tential-energy term occurring in the familiar
formula for the displacement of the nth energy
level of an atom due to the presence of an
electrical field, namely, in the case of a

260797

non-hydrogenlike atom with one or two valence i
electrons. Qarry out a numerical evaluation '
for Na, Ca, and Ca* Presented by Acad G. S.
Landsberg 17 Apr 53. ’
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e Xi.ynahteyn, L. A,

. S BRI i e e
Title ! Approxima

; te method for the calculation of Probabilitieg of optical
transitions :

+ and Yavorskiy, B, M,

Perdedical 1 1ny. An SSSR. Ser. fiz, 18/z, Page 251, Mar

8 - Abstract ¥ The contents of t,

is report were pPubliched in
.(Reports of the Academy of Scienceg USSR},

-Apr 1954

Doklady Akademii Nauk SSSR
vol, 87, Page 919, 1955,

Institution
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~TETERTEIN, L h.

USSR/Radiophysics - Superhigh Frequencles, I-11

Abst Journals Referat Zhur - Fizika, Fo 12, 1956, 35427

Author: Vaynshteyn, L. A.
i

None

Institution:
Title; Electron Wave in DPecelerating Systems. I. General Theory

Original
Periodical: Zh. tekhn. fiziki, 1956, 26, No 1, 126-140

Abstract: A linear theory is developed for electron waves in "smooth" or
approximately "smooth" decelerating systems. On the basis of the
rigorous theory of excitation of waveguldes by specified currents
(Referat Zhur - Fizika, 1955, 5366), and integral equation 13 ob-
tained for the distribution function (x,y) of the electren cur-
rent in the transverse cross gection. The analysis 18 carried out
under the assumption that the £iow has one veloclty, that the sig-
pals are small, and that the relationship between z and % is in
the form of the function exp (-Jwt + jhz). The wave numbers h;
being the eigenvalues of this equation, represent stationary
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USSR/Radiophysice - Superhigh Frequencies , I-11
Abst Journal: Referat Zhur - Fizika, No 12, 1956, 35427

Abstract: functionals of the distribution W (x,y), end can therefore be de-
termined by using a variational method. Ap equation 1s given for
h, 1ts solutions are given, and the reglons of the values of the

Parameters corresponding to complex roots of h are determined.
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USSR/Radiophysics - Superhigh Frequencies, I-11 .

Abst Journals Referat Zmr - Fizike, No 12, 1956, 35428

Author: Vaynshteyn, L. A,

Institutions None
Title: Electron Wave in Decelerating Systems. II. Speclific Problems

Original
Periodical: Zh. tekhn. fiziki, 1956, 26, No 1, 141-1L8

Abstract: On the basis of the general theory developed ip the first part of
the article (see abstract 35427) an investigation was made of the
electron waves in the following decelerating systems: dlelectrice
filled waveguide; "serrated" waveguide; spiral weveguide. For a
spiral waveguide the author considers separately the cases of s85lld
cylindricel and hallow cylindrical electron beams. A comparative
analysis is made of the various approaches to this problem described
in the literature.
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VAYNSHTEYN, L. A., Cand Phys-Math Sci -- (diss) "Eva&ua-%ian of
wave functions and forces of & oscillators of complex atoms."
Mos, 1957. 7 pp (Acad Sci USSR, Pnys Inst im P. N. Lebedev),

125 copies (KL, 2-58, 110)
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VAYNSHTL’YN. Lev Al'bertovich; ALBKSANDROVA, A.A., redaktor; KOQRUZEV, N.N.,
it YR SR a Rt o

[Blectromagnetic waves] Blektromagnitnys volny. Moskva, Izd-vo
"Sovetskoe radio," 1957. 580 p. (MIRA 10:9)
(Blectric waves)
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VAINSHTEXN,L.A. 109-6-2/17 .

The Electron Waves in Slow-Wave Circuit Structures. On Hon-Linear

Equations for Travelling-Wave Tubes. (Elektronnyye volny v zamed-
lyayushchikh sistemakh. O nelineynykh uravneniyekh IBV, Russian)
Radiotekhnika i Elektronika, 1957, Vol 2, Nr 6, vp 686-695 (U.S.5.R.)

A1l results cbtained by the author by his works (Zhurnal Tekhn.Fiz.
1956, Vol 26, pp 126 and 4141) for a nonlinear operation are general—
jzed and the basic equations of the nonlinear theory for travelling
waves tubes are derived. It is shown that the much used method of
successive approximations is of no effect in this osse., The forces
acting upon the electron bundle in the case of nonlinear operation
are investigated and the corresponding formilae are set up. Next,
nonlinear equations are derived in a dimensionless form. In com-
clusion several questions connected with the nonlinear theory of
travelling wave tubes are dealt with. (with 1 Illustration and 1
Slavic Reference).

Not given

23.7.1956
Library of Congress
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AUTHOR: Vaynshteyn, L.A. 109-7-7/17

N

TITLE: Non-1linear Theory of the Travelling Wave Tube. Part I.

Equations and the Conservation Laws. (Nelineynajye teoriya
lanpy vegushchey yolny. OCh.I. Uravneniya i zakony
spkhraneniya)

PERIODICAL: Radiotekhnika i Elektronika, 1957, Vol.I1I, Fo.7,
pp. 883 - 894 (USSR).

ABSTRACT: The contents of this article were read at the first

International Congress on Electronic pevices for Ultra-high

Frequencies, Paris, 1956. The equations of the non-linear
theory of the travelling wave tube operating as an gpmplifier
were formulated by vhe outhor in an earlier paper ef.1].
Here, these equabions &xe modified in-such a way a8 to take
jnto account the mutual jnteraction between the electrons.
Only the uni-direction motion of the electrons 18 considered,
i.e. every electron moves along the positive direction of the
axis 2z . The time of the appearance of an electron at the
input to the tube is denoted as 5y - The -current through the
input cross-section of the tube is J, and that through the
cross-section at a distance 2z 18 j+ The equations of the
non~-linear theory are expressed Dy:

card 1/5

TS ELE RO e e =
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Part I. Equations

of the Travelling Wave Tube.

Non—-linear Theory
and the Conservation Laws.

¥y _ sk, - - Xaw (16)
ag
2
2 —in(to +¥
- -aa-%z = Rezz(‘ﬂ‘n - iann)e in(to +9') (17)
1 .
In = e1n(’co +d )dto (18)

ns Fn@), Jn(z..) and .9(;, t,) ere the
tions whose meaning_can be anderstood from
article. ¥ (16) gives the relationship
the convection current Jd o in

of the wave in the line.

in which the functio

slowly-changing func

the autbor's previous
th barmonic of

th harmonic F n

petween the D~
the bean and:- the n-
card 2/5 :
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Non-linear Theory of the Travelling Wave Tube. Part I. Equations
and the Conservation Laws.

Eq. (17) describes the motion of an electron having the initial
phase &, 3 here, the lefthand side is the acceleration and the

righthand side is the force (in dimensionless units) acting on
an electron. This force is composed of all the harmonics of the
field. Finally, eq. (18) permits the calculation of the harmonic
of the convection current in the beam, provided the function
1§,(“z‘,&,1 to) which describes the torced motion of the electrons is
nown. The equations can be referred to as the non-linear,
integral;zdifferential equations_since they contain the integrals
of %, and the derivatives of 7 (which is the length co-ordin-

ate). The initial conditions to be fulfilled by these equations
are: .

&,a%%=o and B = A, ot T - 0.

Equations (16) to (18) can bs used to determine the laws of
conservation and conversiontof energy. The laws are derived in
two alternative forms; one is given in a fixed system of

card3/5 co-ordinates (eq.(26)5, while the other is related to a system
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109-7-7/17
Non-linear Theoxy of the Travelling Wave Tube. Part I. Equations
and the Conservation Laws.

of co-ordinates which is moving at 2 uniform velocity equal to
the initial velocity of the electrons eq.(32)). A method of
teking into account the @oulomb forces jnteraction of the
electrons) is indicated. For celculating the interaction, it is
assumed that all the higher harmonics of the field in the line
can be neglected, in which case, e€Q. (17) can be gimplified

and written as:2 21
3 u -iu A
- = Re(Fe ") + (u; - w)asy (54)
YA 7
where:
00
1 >
A(x) = ;Zf of, sin ox (52)
n=
and:
Cards/5 uy = by + (G ) (53)
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Non-linearl Theory of the rravelling Wave Tube. pat L. Equationd
ervation Laws.
gre found (eqs- (e0) and
jon coeffi-

expressions for Agx)
i and the\dispers
7)) where:

a;td the Cons
0 alternative

the coefflcient g

i are found ( ea-

(72)) from which
th harmonlce o

cient for the 1B~
wb
T = ————
voﬂz

of the glectro

(69)

n beald and Vg, i1s the

v is the radius
£ the electrons.

of which

where
jpitial yelocity ©
references,

1956.

5 are SlavicC, and 2 figures.
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L e LA ) pe. (Part 1I):
AUTHOR: Vaynshteyn, L ¢ the Travelling “zﬁiaggg pegusnchey
TITLE, On~ near E.ig‘ (Nelineynaya ‘beori'y .

| Smerich Res) Coislendyye rezul'taty.

Ch,II. . e
vonl;y;lio‘cekhnika i Elektronika, 1957, Vo
PEBIODICMI;i).lgﬂ—.lOM (USSR) were read &t the

£ this paper i Frequen<y
ApSTRACT: (Note: The cox;}l‘éix;il:;l 0 L bl s on ULtrs High
‘ First Int%r%eviCes, Paris, 195 L6 vas given by the

’EleCtronif the travelling wave The basic equations of

(s} e . .
. Tbe theom s previous wik () 7,2 ena 3:
author are given Dy expre
the system )
& _ itr=— 7,
T 2 (z)
5= 1 Séw“o’
o . (3)
i 1 ~L
e .
____,O__‘%-=Re(F—‘i°’J) ’

narmonic

unt only tue f£irsv

jon 3 takes into acco
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Non-Linear TheoTy of the Pravelling Weve Tube. (Part 11) Numerizal

Results.
' of the Coulomb forces. If it is necessary 1ve 3
accurate description, then the equation of motiocn 1S
the form of equation 4:

to have & Wore

vy
ok

27
S -
1_ - Re(Fe u) +§A(ul ~ u)dt, -

Y
0

jntegrated by assuming that
conditions are &S given by equation 7 wherz
i f the clecsrizal fieid
i equeticn Z

essed by equation & SO <hat

the equation of pe form of equation 10. Toe

integration was carried out for N = . The results of
jntegration for N = 24 are shown in Fig.l and for N = 42
are shown in Fig.2. 1o the above figures the perameter P

(defined by equation 15) can
1ess poweT of the electromagne

o a3 the dimension—
tic field in decitels and

card 2/4
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VAYN SHTEYN, LA,
;-AUTHOR: None given
. pITIE:  Years 1917 - 1957 (1917 - 1957 6)
N PERIODICAL: Radiotekhnika i blektronika, 1957, Vol.II, ¥o.11l,

D o< (USSR)

. 1519—1';'45 + 2 plate
f the goviet Government

ABSTRACT:  The forty years O ip Russia have
not only changed the sociel structure of the counbry put have

strial and technological progress.

slso resulte
Thus, DY 1957, the industrial output jncreased DY thirty times
i £ the pre—Revolutionary Russia, the
jentific

rsities increased %o 800,

d up to % 000 and the pumber of scientific

workers up VO ou0 000. AlsO, the radio and electronic science
ed greatly since the days of A.S.Popov,

apd industry has progress

d his first radio experiments in 1895. Fron the

ot Governmendt has paid attention to the
réd by radio compunications and

future poss:t’oilxties to

in 1918 =& radio labora ished at nizhegorod under

M. A. Bonch—Bruyevich, whose main task was

transmitting tubes. he laboratory fulfilled its task very

gatisfactorily and, in 1922, the Gentral Moscow i i
y transmitter operating at 3.

was fitted with a 12 k¥
The laboratory developed also & gshortwave gpransnitter
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which, in 1925, Ba&Ve a pover of 15 kW at a wavelength of 100 m.
A radio laboratory (primarily sor the armed forces) Was also
established ab Kazan' under the leadership of A.T. Uglov and
A.V. Dikarev. A.L. Mints jeveloped and constructed & number

of powerful broadcasting gtations: @& 100 «W longwave trans-
mitter in 1929, & 500 kW transmitter in 193% and a medium-

wave 1 200 kW toansmitter in 1943, Apart from the engineering
achievements, & considerable number of engineers and scientists
have been engaged in experimental and theoretical research.

Tn the field of radio—broadcastlng reception, & pumber of
original, theoretical works and practlcal designs have been
carried out by Ye.G. Momot, V.A. Kotel'nikov, n.nH. Krilov,

v.I. Siforov and I.B. Slepyanl- During 1927-28, the fipst battery
receiver was produced in quantity, while the first mains-fed
recelilver was put in production in 1934. Since then, & number

of new designs have been pub into production, SO that in 1956,
the total output of radio-receivers was over three million,

while in 1960 it is planned to produce ten million. Soviet
scientists have also‘investigated the field of vacuun technology,
Card2/7 cathode eiectronics_and the theory of thermionic'devices.
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twenty million.

The first experimental relevision transmissio

in the goviet Union in 19%13 these were Dase

Nipkow-type gcanning. mhe first goviet ic
Moskvin 1in 19%% and its firs

Uard5/’7by A.V. (o)
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appeared in 193%7. The elec
tried in 1938
nt of the
since

has been commenced
half—a—million television
been working also in the f
In 1927,
method for the invest
conductor;
In 19%5, M.5.
the golution

.

igatio

Mlv.
equations.
determined
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Years 1917 - 1957

Soviet scientists neve
theory of i

guide tropospheric propagation,
shortwave propagation.

°

radio communications has
Capacity of Ether and

statistical
v.I, Siforov has

1929 and
modulation, thecry of
theory of tading, coding,

active quadrupoles.
to the theory of
particular, the
also of 5.Ye.Khaykin and

Card5/? spectroscopy, geodesy,

01

also made original contributions to the
jonospheric propagation,
radio Wave giffractico
The problem of combating
peen studied intensively and, in 19
V.A. Kotel'nikoVv published a work entitled
a Conductor in
The same esuthoT bas also made V&

been investigating gimilar phenomena since
has published a number of works dealing with:
amplitude phase and time discrimination,
pulse transmission and theory of noisy
The contribution of
non~linear oscillations is
contributions of
i M. Krylov have been regarded &S

engineering and electronics have entered and, 1n fact,
various scientific fields such as radio navigation, radar, radio-

CIA-RDP86-00513R001859120008-7
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grhortwave

propagation, wave-
ans ultra-

the nolse in

nfhe Transmission
Electrical Communications“.
luable contrivutions to the

information theory.

qos8s—

scientists
well known.
A.A.

In

A.A., Andromnov and vith,
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Soviet range-finders we
such complex equipment
clocks and finally a ©
have been developed.
The first radio-engl
Soviet Union in 1920,
faculties were created at several
the training system wa
ations were established:
industrial electronics),
radar, navigation and tele
theory of oscillations,
ultra-high-freguency),
(automation, telemechanics,
equipment).
number of textbo

research workers. Since 1924,

re develope
zs radio-telescopes,
en thousand million eV synchro

neering courses we
while, in 1930,

s reorzanised and the
electro -vacuum bt
radio-engineering (communications,
vision), radio
electron o
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d in 19%0 and, since then,
rolecular standard
-phasotron

re established in the
gpecial radio-engineering
et universities. In 1955,
following specialis-
(radio and

Sovi
echnology

-physics (electronics,

ptics and the physics of

and electrical instrumentation technology
measurenents techniques,
Soviet scientists and pedagogues have published a
oks suitable for engine

navigational

ering students and for

a technical journal "Radio™ has

been published without interruption and by now its circulation

has reached 200 000 copies.
technical journals are being
Uard6/7,“E1ektrosvyaz" and "Radiotekhnika

APPROVED FOR RELEASE: 08/31/2001

At this stage,
putlished regularly:

three scientific-
"Radiotekhnika®,
i Elektronika".

CIA-RDP86-00513R001859120008-7"

h




AUTHOR ¢

TITLE:

ABSTRACT:

AP
PROVED FOR RELEASE: 08/31/2001

PERIODICAL: Optike i Spekt

F:Il_‘\:EEZPSETQQ_513R001859120008-7

51-4-3/26

Vaynehteyn, L. A

mic Wave-functions and Oscillator

Calculation of Ato
gtrengths using an Electronic Compuber.

atomnykh volnovykh funktsly 1 gil ostsl
¢lektronnoy schetnoy mashine.

1957, Vol III, Nred,

(Vychisleniy®
llyatorov n&

roskoplye,

PP 31 3-321. (USSR)

ms of applicatlon

The aubhor discusses certain proble
2-4) of calculation

of the semi—empirical mothod (Refs.
optical olectron of

of radisl Wave-functiOns for an an

A simplified varlant of this method was dgescribed

by Bates and Damgaerd (Ref.3) deals

the same em and gives results of calcul-

gtion of Wave—functions and osclllator strengths made
The energy parameter

using an electronic computer.
in the self—consistent Fock equatlons (Eq.2 on p.514)
imental value of the tonization

An appr oximate
2 gnd the ionization

relationship betw
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calculatlion of Atomic Wave-functlons and Oscillator strengtns
using an Electronic Computer.

onergy € 1s given py Eq.4 on p.314, where Np 1s the
polarization eneT gy Fleld of the atomlc residue was
calculated using linearly deformed wave-functions snd
taking into gccount the offect of polarizatxon of the
optical electron on the charge distribution of atomic
residue. The calculations were carried out using 2
olectronic compubers: 53CM (memory of more than 5000
units, gpeed of 8000 operations per second) and M-2
(1024 memory units and 2000 operations per gecond) .
The mejority of calculations Were carried out on M-g.
The aubhor discusses pehaviour of the solutions obtained
from the electronic computers at large values of distance
r. To test the reliabllity of calculations using the
semi—empirical method, golutions of the wave equation for
d sodium were obtained. It waes found thab the
dial integrals for transitions
0-5"
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. galculatlon of Atomic Wave-—functions and oscillator gtrengths
using an Electronic Computer.

Calculations of the wave-functions and oscillator strengths
gere made for the following olemenbss: sodlum, potassium,
caesium, helium, magne sium, calcium, cadmium, mercury amn
oxygen- Comparison of the calculated wave-functions with
the self—consistent field functions i1s rather difficul®
pecause of differences in the enersey parameters- Flgs.?
and 5 show radial functions of the optical ¢lectron of
ground states of oxygen end calelum. Continuous gurves
are the values computed by the method described in the

1 and 2 glve the values O the oscillator gtrengths for
various elements. In both tables col.l gives the

. glement, Cd.d = the gransitlion, Gol.3 - the results obtained
by the present author, Gol.4 = the results of Bates
pamgaerd (Ref.s), Col.d - the oxperimental values of

Ccard 3/6 oscillator strengths. The following conclusions are mede
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51-4-5/26
‘Calculation of Atomic Wave-funcbions and Oscillator gtrengths
using an Electronic Computer .

(A) For the resonance transition in alkall metals the
oscillator strength increases from 0.98 (Na) to 1.17 (Cs)-

measurements (Ref.14) yield oscillator strengths higher
than the theoreticel values. An attemp?t to explasin
Kvater's results 18 made in Ref.25. (B) For the resonance
transitions in divalent glements the oscillator strengths
are 2,2-2.4 compared with the experimental values of l.2-
1.6. (c) For the main geries in alkall metals good
agreement with experiment was obtained only for sodium.

(D) Por certain spectral dories of Mg, ca and Cd the
calculated relative values of the oscillator gtrengths
aiffer by 10-25% from the experi_mental ones, while the

A
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'ﬁcalculation of Atomlc Wave-functions and Oscillator strengtns
-neing an Electronic Gomputer. .

i

Loy
Y calculated 1ifetime of e '?33 state
experiment. (E) For oxygen the agreement with experiment

tly from 1ine to line. The results of Tables
1 and 2 show that the differences between the oscillator
strenghbhs calculated DY Bates and Damgaard (Ref.3) and
those calculated 1n the present paper do not exceed 10%,

except when the oscillator strength
) the difference petween the results

In many cases (e.g. Cs8
nt results is considerably smaller
from the experimental values. This ‘

of mercury apgrees with

For the resonance

g from experimental
py teking into,account configur-
8). The author.thanks Ke Se.

am and B. M. yav.orskly for
Phere are 7, £igures,

4 of which are Slavic.

inaccuracy of the c2
transitions
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Calculation of At
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ASSOGIATION:

Physical In LebedeV, Academy ©of
sciences of USSR. 1tut im. P. N.
T,ebedeva AN SSSR . )

SUBMITTED: January 91, 1957,
Librery ©of Congress.
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A Method of Approximate geparation of Variables ard 1Its Application to Border
Problems of Eleotro—Dynamica and Accoustics

the open end 48 not fully repreaented by mesans of this m thod o’
The method is ghen used for surface waves prcpagated along @
well conductive wave-sha.ped surface of cycloida.l or grochoidal
ghape. There are 10 figures and 8 3lavic references.

SUBMITTED: NovembeT 11, 1956
AVAILABLE; LibraTy of Congress
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TITLE$ Electronic Waves in Periodical gtructures (Elektronnyye volny Vv
periodicheskikh strukturakh) .

PERIODICAL: ghurnal Tekhn. Fizes 1957, Vol. 27, NF 10, pp. 2340-2552 (USSR)

ABSTRACT: At first the excitabtion of the period1ca1 structure is investig-
ated here according to given gources as well as the gystem of in-
tegral equations for functions of the gpatial current harmonic
yvibration distribution and the variation method in order to an-
alyse by means of the theory of the excitation of the periodical

wave guidew and the variation method the electronic waves in
periodical structures - The relations for ngmooth" retarding SV~
stems obtained in former papers of theathoT (Zhurnal Tekhn .Fiz .
1956, Yol. 26, 126 and Znurnal TekhnFiz«, 1953, Vol. 23,654)

are generalized for perlodical gystems. in special the character-
istic equation is derived by means of which the linear properties
of tubes with traveling- and returring wave can be conpated. The-
re are 9 Slavic references.

SUBMITTED: March 8, 1957

AVAILABLE: Libraxy of CongressSe.
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TITLE: “Group Velocity of pamping yiaves. (Gruppovays gkorost' zatukhayushch-
ikh voln)

PERIODICAL: Zhurnal Tekhn.Fiz«, 1957, Vol 27, Nr 11, PP- 2606-2614 (ussR)

ABSTRACT: 1f the complex wave number K 18 known as & function of the frequen-
i ut down an equation for the field in the
1. But the propagation velocity of the
quasimo i i in a non—absorbing mpedium does not de-
pend on the ! pe found without an actual
computation of t i i Here the propagation veloci-
4y of the gquasimon i i ined for an absorbing me-
dium and it is shovn that the form of
the sigunal and in 8 geries of im n be determined
by the aid of a simple nenergy" formula V = , where W denotes
the density and 5, the density of the energy current in
the corresponding monochromatic wave. Essentially here the group
velocity of flat electromagnetic waves is jnvestigated. The re-
gults, howeveTrs can be applied for any (dagped) waves that fade 8-
i of their propagation. Ihe group velocity 18 de-
fined as the velocity of the "“energy centre" of the quasimonochro-
matic signal. This definition can also be applied for absorbing
media in which the signals are deformed during their propagation.
Card 1/2 According to this definition the group velocity- 2as quoted above-
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1q yector along
T g the component of vhe Umov-PO}é!:Zin%hi electromagné-
v = S4/%: 5, 18 . —ection of the flat wave. o the gimplest pro-
the propagation TP T 1ocity in 8 medium & i elegraph equati-
gio energy and the g?where the fields satisiy tically bound ele-
perties of materlamand in dielectrics with egiivic references.
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1.4, and Filimonov, G.Z.

pITIE: Nonlineat Theory of the pravelling-Wave Tube .
part IIT: Influence of vthe Space—-Cherge Forces.
n,I11:

(Nelineynay2 georiya 1& hehey volny.
Vliyaniye sil rastalkivaniya
Radiotekhnika i Elektronika,

PERIODICAL:

VK
AUTHORS .Vaynshteyh,

1958, Vol.IIl, wr 1,

ABSTRACT: The ponlinearl equations (see Rref.l) of the fravellins”
wave tube contain the following, 1o 1ised coefficients:
paraneter =& + i whose real part
£ the glectron phean 1
esents the

ive velocity ©
3 part repT

v epresents the relal
: the steady gtate, while the imaginary
3 £ the wave; a parameter o] which determines
the space charge forces 8n i
j in the peals and
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HonlinedX fheory of the Traveliing—-Wave Tube. part IIT:

Influence of the Spacc~Charge Forces
on & pumerical solution of the pasic equabtions
(Ref.2). The solutions are found for

previous work

contained in the limits EO <E‘<Em , where gO corresponds
o the maximum and E n to the minlmud zains of bthe tube 25
evaluated from the jinear theoTy for a piven 0 ¢ The
region in which §'<EO is not considered gince it 18 of no
n view of the fact that the povwiel Ppax
The values of o rTange from O to 2
jmental conditions. The
1 and 2. TIke curves
n of &' for ghree

given jn the
1

in this

interest i

=

t

region ig very 10Y.
yhich coresponds to btne normal €xDer
_fed resulis are shown in Tigs.

i as a functio

n

different values of 0 vnile Tig.2 represen"cs e ar
a function of o £for Q' =§ and for E' = E,l , Fuxsie”
results are illus‘arate-'}. in Fizs.2, g gnd 5 in ~rich the
relative pover of the £ield is plo‘ated as a functich of
the length coordinale, C . These curves are plot‘c,ef; for
vericus values of E" » O omd A (A aenove Lo

A
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Tnfluence of the gpace-Charge Forces

amplitude of the inpub signal). The effect of the finite

cross—section of the clectron hean 18 illustra?:ed jn Figs.o

and 7. Two curves ) azainst 1/r are nlotted I

£
Pyax
5hows

)l

Fig.6 while Fig.? yerous O for T recging

Prax

fpom 0,1 TO OO - The auvthors shank P.5.

Meriiulova and V.H. Knapayeva, RO prepared the prosramt

for the conpuber uscd in the aunerical golution of the
3

equations. There are O figures and 7 refercnces, = of
which are Russian, 4 English and 1 French.

SUBMITTED: Hovember 29, 1956

AVATTLABLE: Tibrary of Congress
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AUTHORS: Fok, V.A.,_Ygxnsh%eyn:’ﬁfxr and Belkina, M.G.
TITIE: Duet Propagatlon of Radio Waves 1in the Iowest Layer
of Troposphere - (Rasprostraneniye radiovoln po

prizemnomu troposfernomi volnovodu

PERIODICAL: Radiotekhnika i Elektronika, 1958, Vol 3, Nr 12,
pp 141l - 1429 (USSR)

ABSTRACT: The work is devoted to the theory of propa ation of
radio waves in the gropospheric waveguide %
layeT), which is elaborated on the assumption that the
points of transmission and reception are voth inside

the waveguide. This type of propasation can be referred
to as the inside-layer propagation. The basic formulee
of the work are taken from & pumber of the authors’
previous works (Refs 1-3). It is agsumed thab the
attenuation coefficient for the case when the refraction

« index of the atmosphere is an sroitrary function of
height can pe expressed by:

card 1/7
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Duct Propagation of Radio Waves 1n the Lowest Layer-of
Troposphere

card2/

x —iTr
V(x, ¥» ' q) =\/ — ¢ T\ Ixbp(x, 3, ¥ qdas (1)
N

where the contour ¢ extends over all the poles of the
integrated function in the positive direction. If the
parameter 4 = oo , which corresponds to an arbitrary
polarisation et cm  and short waves and to norizontal
polarisation at longer waves, the integrated function F
can be written as ghown ir Eq (2), where J and y' are
pormalised heights of the point of transmission and the
point of recepbion, a8 defined by Eqs (3). The parameter
x 1is the normalised distance betweel the two points, a8
expressed by Ed (4), where the parameter I is given by
Bq (5) irn which a is the padius of the Earth. The
functions £j and £, @&re the jndependent solutions of

the aifferential equation which is expressed by Formula (6).
The function p(y) in Formula (6) depends on the
7re£ractive index M(h) in the manner shown 1in Bq (7) »

/
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where n 18 the refractive index for the air. The sub-
function F , for the case of the inpide-waveguide
can be expressed by Eag
. Various auxi
(21) are defined by
attennation coefficient V can be repr

geries:

1 o
V(x, 7, ¥') =2 \x e ZZ; Bmeixtm (22) ,
m=

where Rm ig the residue of the funotion F at the =m-th

pole ¢t The expression for Rm is therefore in the form

e numerical results presented in
e use of Egs (22), (23) and (e4).
ations is borne out by the fact
evaluated by using them
t determined by using
card3/? the results are indicated in Figures 1.
f Figures 1 were found from the accurate
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formulee (Bqs (25) and (26))
correspond to the reewlts ob
The functions rl

4o as the height factors,
functions. Thus, it ie

in the form of Eqs (31),
Eas (32);

is the smaller roob of Bag (34)3
From

are the Airy functiors.
can be expressed by Bg (36).

approximately by employing Eq (24)
ig found that
able 2, where

employing Eq (36), 1t

resulits.

jt is therefore necesssary to
The attemuation coefficient

tained from Egs (23) and
of BEq (2),

cen be evaluated by using the Alry
gshown that

where ‘l}’l and ‘l,f?_ are glven 2y
ig found from Eqs (33),

This is shown in T
for two velues of Y and two values of Yy

"APPROV :
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while the fine curves

(24).
which are referred

and are

£ 2
for which Jy

v and u in Egs (32)
Bqs (31), it followe thst

If Rl is evaluated

and more sccurately by
Bq (24) givee erroneocus
ig evaluabted

In this caee,

employ Egs (31), (32) and (33).
v is dependent on X, ¥ and

By

y!

Gards/7 end on the function p(y) which is dependent on the
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Duct Propagation of Radlo Waves in the Lowest Layer of Troposphere

parameters i and ¥ - The function p(y) is charact-

erised by three parameters which are expressed by Egs (38),
(39) and (40). These parameters are shown in Tables 3a

and 3b for two -groups of propagation conditions (see

p 1418). The curves of p(yg - p(yi) for all the cases

of Tables 3 are shown in Figures 2. ~The attenuation
functions for these cases are shown in Figures 5 and 4. The
curves of Figures 2, 3 and 4 can be used to investigate

the conditions of ectual propagation routes. The conditions
repxesented by the first row of Table %a and the first row
of Table 3§ were chosen for special investigation. The
results are shown in Figures 10, 11 and 12; Curves 1 in
these figures correspond to the wavelength of 3.33% cm,
Curves 2 are for the wavelength of 10 em, Curves 3 are

for 30 cm, Curves 4 of Fi e 10 are for the 90 cm wavelength.
In an earlier work (Ref 3), it was shown that Eq (23) can
be written as Eq (45), where m 1is the number of a given

root and Sl is in the form of the integral given by

Eq (46). Ea (45) can also De written in the form of Bq (52)
cards/7 where G 1s expressed by Eq (53) and z, 1is the root of
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Eq (54). From Eq (52)
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ne ‘ Lowest Layer of

it follows that the

critical wavelength forT +he tropospheric waveguide 1is in

the form of Eq (58).
rot
of the mysten;
It is of interest
and M(hi) ,

length. It is found that

The term neritical wavelength”
imply & discontinuity in the attenuation coefficient
it is therefore & purely
to find what factors,

determine the magnitude of the critical wavs-—

arbitrary teri,
apart from H(0)

M“'(hi) is also one of the

principal parameters which determines the value of the

attenuation coefficient.
the factor

expressed
h,

k]

M~-profiles. This means

This is borne out
which 1is

in the form of ®g
M(0)-M(h;) end M (by),

coefficients for gimple waves
widely differing types of propagating conditions,
that it is necessary

by the fact thet
jefined by Eq (67), can o€

(70). By employing paraueters
it is found that the attenuaaticn
are approximately qual for

l. el
to take into

account also some additional parameters but this problem ras
One of the most important results of

not yet been solved.
Card6/7
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SUBMITTED:
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the analysis is the fact that long-distance tropospheric

propagation of the waveguide type is only slightly

dependent on the wavelength. Thus, even if the propagated

wavelength is longer by an order than the critical wave,
'a long-distance propagation is still possible. The

calculations for this work were carried out by the

mathematical group, consisting of O.A. Merkulova,

V.M. Khapayeva, A.M. Soboleva, L.Ye. Molodtsova,

%.G. Repina and A.G. Mayorova. There are 17 figures,

4 tables and 7 references, 3 of which are English and

4 Soviet.

June 1, 1957
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1. Moskovskly gorodskoy pedagogicheskiy jpstitut imeni

hines)
sz‘gemkin”" s08) (Electrons) (Blectronic calculating-mac
ave mecha-n S RN

APPROVED FOR RELEASE: 08/31/2001

CIA-RDP86-00513R001859120008-7"



00513R001859120008-7

T A R S

s

LGEHOR yaynshteyn, L. & SOV/48-22-6-8/:8

PIPLN: Compﬁtation bfwfﬁéﬂﬁgﬁoelectron Wave Function and the
nscillator Strengths on an Flectronic Computer (Vychisleniy :
odroclektronnykh volnovykh funktsiy i pil ostoillyatorov
na elektronnoy achetnoy machine)

P TODICAL: Tzvestiya Akademii nauk S8SR, Seriya fizicheskaya, 1298,
vol. 22, Nr 6, pp. 671- 672 (USSR)

ARSTRACT: Computation of the monoelectron function was carried ocut
: by programing and solution by meens of the electronic com-
puter wgtrela's; the solution of the follovwing equation was
aimad at:

__d:_giz- +[_2_ﬁ_y;lw - Aﬁ_;—-ﬁ - 0.2 C{)Z] ¢___ -%),_,_ G( ¢//’:(>
d x X X -

f(r) = 4)(r_a)) _ the radial function of the optical electron
to ba sougnt

card 1/3 f.(ri _ effactive charge of the regidusl atom
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X = / s o = F
r/® i exper.
0 - deformation parameter
G - exchange operstor =hich is 2 functionsl of q),

In the presence of equal synergetic perameters the wave func=
tion obtained agrees gell with the Hertree-Fock (Khurtri»?c%)
function within range of the principal mazimum ond in the

cage of large radii.

Nevertheless, computation of oscillator forces showe no L
ment with experimental dota for resonance transitions in In

and T1 in spite of the introduction of the exchangd. There -
fore, there is nothing left but to venture beyond the scone

of monoelectron approximation. There are 1 figure and 6 Tet-
erences, 4 of which are Soviet.

~

L= 0CTATION: Fizicheskiy inetitut im. P. N, Lebvedeva Akgdemii nauk LGERE
P. Y. Levedev, i3 UsSR)

(fhysics Institute imeni

rard 2/3
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Computation of the Monoelectron ¥Wave Function and the Oscillator Jtrengtks
on an Electronic Computer °

%h Mathematical computers~-Performance 2, Electrons~-Properties 3., Perturbation
eory
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Vi hteyn, L. A., Koloshnikov, V. G., SoV/},8-22~6.-20/ 28
az P i GO elishtam, S. L.,
Sobel'man, I. I.

On the Broadening and Displacement of Spectral Lines ir a Highly
Tonized Plasma (Ob ushirenii 1 sdvige spzktral’nykh liniy v
vysokoionizovannoy plazme)

PERIODICAL: Izvesiiya Akedemii nauk 3SSR., Seriya fizicheskaya, 1958, Vol. 22,
Nr 6, pp. 718-719 (USSR)

ABSTRACT: The investigation of the breadth and shape of speciral lines does
not characterizs the excitation of atoms with sufficien%t acsuracy,
and therefore an investigation of the breadth and the displacemen%
of the. lines is more advantageous for detemmining the causes of
these phenomena. The principal cause of the broadening snd dis-
placement of spectral lines in a highly ionized plasma is its in-
teraction with charged particlea. For lines with quadratis Stark
effect the impact theory of broadening results in the following
sxpressions for the breadth of lines and their displacemen®:

p=11acd VU, A =980 S,

Card 1/3 where Cp denoités the constant of the quadratic Stark effect,
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_On the Broadening end Displacement of Spectral sov/ 1,8-22-6-20/28
Lines in a Highly Ionized Plasma

v ~ weloociiy, N - the densidy of the excited parficles. Herefrom
it follows that the ratio between the breadth and the displacement
of C, .7 and f is independent and equal to: T A = 1,26 In the
case of interaction of a differeny kind, a3 €.geo according to the
equation by Van der Vaal ]‘/L\ - 2,8. The task to b= carzied
out by %the prusent paper was to find & corract sxplanafion of ths
interaction ba2iwsen radiating atom: and sharged parvicles; 1. -

the applicabil:i.’sy of th= aforsmentionsd J - Pormuia .30 respact
to the lines with quadraiioc giark effeot. As objeshs thz 1ines

Ar II, which are excised in the channal, of the spark discharge,
wers selected. Meazurementa of breadths and displacsments of lines
were carried ovt pbotographicall . Results ars given by a tableo
By checking thesa results i% was found tha% thoa? obsained by £x-
periment contradicied tneoxrgtical reaults compleiely. Thin is ex-
plained by nat the initial ezpression for the displace-
ment of tne fraguency of the atom oscillator A @ = C)_/RL"a whers
R denotes the disiapocs to the exolting elestron, iz no% appiicable
in this case because the electrons piaying the prinsipas pars in
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On the Broadening and Displacement of Spectral SOV/48~22-6-20/ 28
Lines in a Highly Ionized Plasma

the broadening of the lines form a Weisskopf radius that is too
small. The f£ield formed by the eleotrons turns out to be s0
strong on this ooccasion that the Stark effeot ceases to be
quadratic and goes over to linearity. There is no reason %o be~
1ieve that the field changes slowly and is quasistatic as is
alleged by s well-known theory. The problem is still being dis-
cussed, There are 1 tsble and 3 references, 2 of which are Soviet.

ASSOCIATION: Fizicheakiy institut im, P. N. Lebedeva Akadsmii nauk SSSR

(Physios Institute imeni P. N. Lebedev,AS USSR)

1. Spectroscopy 2. Electron gas~--Spectra 3. Perturbetion
theory
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AUTHORS: VYaynshteyn, L. A., Dolgov, G. G. 507/48-22-2:-?/§5
e .

TITLE: Measurement and Calculation of the Polarisation of
Luminescence With Excitation of the Helium Atoms by Means
of an Electron Impact (Izmereniye i reschet polyarizatsii
svecheniya pri vozbuzhdenii atomov geliya elektronnyr
udarom)

PERIODICAL: Izvestiya Akademii nauk SSSR. Seriya fizicheskaya,
1958, Vol 22, Nr 11, pp 1294 - 1296 (USSR)

ABSTRACT: Experimental and theoretical investigations of the
polarization of luminescence caused by impact are of
considerable importance for the theory of electronie
impacts. After publication of the paper (Ref 1)
no more experimental or theoretical investigations
have been carried out with respect to this important
problem. This phenomenon was studied by the aithors
both experimentally and theoretically in connection
with the excitation of helium atoms, A block scheme
of the device used for investigating polarization is
shown by figure 1. Control tests gshowed that the

APPROVED FOR RELEASE: 08/31/2001 CIA-RDP86-00513R001859120008-7"
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Measurement and Calculation of the Polarization SOV/4B—22-11-1/33
of Luminescence With Excitztion of the Eel:u: Atozs by learns of an
Electron Impact

polarization of luminescence is independent of the
voltage of the magnetic field within a range of from O
to 1000 Gs. Mensuremenis were carried out at a field
voltage ox 100 Ga. Figure 2 represents polarization as a
speed function of inciding electrons for 3 helium lines.
Polarization cvrves show a non-monotonous dependence

on the energy of the impinging electrons. In the course
of the theoretical investigation of results the ex-
citation of 18 - n'P 2tom transitions was taken into
account. The polarization curve determined in this

case in first Born's approximation is also shown in
figure 2. It is easy to show that in Born's first
approximation

o k§10 . k1 11 +The indices 0 and 1 correspond to

the initial and final state. Herefrom it follows that

near the threshold ds—p< dp~s and ﬁ(v ) are equal to 1.

thresh.
By taking the distortion of an inciding and a diffuse wave
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ASSOCIATION:

Card 3/4

by the average atomic field into account the relations
between s-p and p-s scattering near the threshold are
hardly modified at all (Ref 3). This deperds on the
small range of action of the exponentially damped atomic
field. In order to obtain a more correct course of
polarization near the threshold it is apparently
necessary to take remote-effect terms in the equations
for inciding and diffuse Schrodinger (Shredinger) waves

into account, The system of exzuations (5) was

calculated with the electronic computer "Strela". At

present only preliminary results have been obtzined.

For the 118 - 31P transition of the helium atom

g, D> was obtained (with k, = 0,2). There are
-p p-s 1

2 figures ond 3 references, 2 of which are Soviet.

Fizicheskiy institut imeni P.N.Lebedeva Akademii naulk SSSR

(Physics Institute imeni P.H.Lebedev>AS USSR)
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Voo -08e 10-458, 44
vnsnteyn,

n the Critical Remarks ty CG. L. -nentin (0 povouu
kritvicheskikn zamechaniy G. L. Suchgina)

g

shurnal tekhnicheskoy riziz:Vol 28, Nr 0, pp Z3av-c%32 (USSR)

This paper refera to the properties ¢t monochromatic electro-
magnetic waves propagating 1n pericdic wave guxdec of intinite
lengtn. Tnis is a comment cn the lietter {Rer 2) by G. L.
Yuchkin, in which he dcubts the correctness of the rormulae (1)
and (%) and also that of rormula (2), which is established be-
yond any doubt. Suchkin also thinks that it 18 not permissible
to express the periodic structures with the help of formulgse
(4), giving an incemprehensible substantiation of this asser-
tion. This comment gives & repeated validation of the correcti-
ness of formulae (1) and (2), using & practical example as a
vehicle of rezsoning. The suggestion advanced by “uchkin to
ascribe a specific wave number h8 to each component of the

electric and the magnetic field is incompatible with Maxwell's
equationg and without sense from a physical viewpoint. There is
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On the Critical Remarks by G. L. Suchkin =20V/57-28-i0-38/40

1 reference, 1 of which is Soviet.

SUBMITTED: June 12, 1958

Card 2/2
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Vaynshteyn, L.A.

R T

‘Radar Detection of a "Flickering Object™ in the Presence of
Correlated Noise. Part II. Non-coherent Signal Packets

PERIODICAL: Radiotekhnika i elektronika, 1959, Vol &, Nr 7,

ABSTRACT:

pp 1071 - 1078 (USSR)

In the first part of this work (see this journal, 1959,

Nr 5), the author investigated an optimum radar receiver
which was used to detect a "flickering object" by
processing a packet of coherent signals in the presence of
correlated noise. Hsre, a similar problem is investigated,
except that the signal nacliet is non-coherent. A packet
of L non-coherent signals, which appear at the receiver
after being reflected frow a flickering object, can be
represented in the form:

mx(t) = Gxex(t)cos [mot —LPK(t) —&h:l (K =- 17 CEC I 2 L) (2) 9

where the phases of the high-frequency signals Ag,...,‘g

L
are independent,since the radiated signals have unknown
random phases. The amplitudes Gﬂ‘ are statistically
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Jeci® in the Presence of
} Correlated Noise. Part II. Non~coherent Signal Packets
correlated with each other. If the quantity G, is
normalised in accordance witi:
2 = 2 (5) ,

Card2/5

the uni-dimensional amplitude provability distribution
function is given by Eq (%), while the two-dimensional
distribution is represented by Eq (5). For fixed values
of G, and _33( » the probability coefiicient (the
author - Ref 1) is given ©v:

-
=3

/\(Gl, ceen B3 Yy ceer ) = e (6)

wvhere ¢ and B are expressed by Eq (7); represents
the signal-to-noise ratio over omne repetition period.

The probability coefficient /A can also be expressed by -
Eq (9), where Zy. 1s given by Eq (10). For L = 1,

N\ is given by Eq (1i), while for L = 2 , N\ is expressed

APPROVED FOR RELEASE: 08/31/2001 CIA-RDP86-00513R001859120008-7"
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Radar Detection of a "Flickering Object" in the Presence of
Corrclated Noise. Part II. Non-coherent Signal Packets

by Eq (12). For L > 3 , it is difficult to obtain
explicit expressions for /\ . For special cases, when
the fluctuations of the signal are uncorrelated

(rapid flickering) or fully correlated (slow flickering),
the probability coefficient can be expressed by Egs (16)
and (17), respectively. An optimum receiver should form
the probability coefficient /A ; the determination of the
presence or absence of the object can be determined on
the basis of . If the receiver is intended to detect
a rapidly flickering object, it should form a quantity:

L

s =2 zi = Z (xi + yi_) (20)
X=1

i.e. produce an optimum intra-poriodic processing of

the input signal and carry ot a storage process after

the detection. Eq (20)can alsc be used to evaluate N\  for

the case of slow flickerinz. The distribution of the
Card3/s quantity S is given by Eq (23) (IRRef 1), while the

APPROVED FOR RELEASE: 08/31/2001 CIA-RDP86-00513R001859120008-7"
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probability of a false alarm is defined bY Eq (2&).

For the case of rapid flickering, Ea (23) is applicable,
while the probability of a corxect detection is given by
Eq (25), where Sy denotes the threshold. For the case
of slow flickering, the distribution function for S is
expressed by Egs (27) or (28). The probability of a
correct detection for this case is given by Egs (29) or
(30). For a packet consisting of two signals (L = 2),

it is possible to evaluate the probability of a correct
detection D for any correlation of the flickering
signals. The probability for S is now given by Eq (35)
or Eq (36). The probability D is expressed by Eq (37).
The above formulae were employed to construct two sets of
graphs; these are shown in Figures 1 and 2, Figure 1
represents the detection characteristics for a rapidly
flickering object. The axis of abscissae represents the
number of signals in 2 packet, while the axis of ordinates
shows the parameter (cignal-to-noise ratio for each

Cardhk/s repetition period) and parameter Y (signal-to-noise ratio

A "
PPROVED FOR RELEASE: 08/31/2001 CIA-RDP86-00513R001859120008-7"
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for L repetition periods). The ts0lid' curves of
Figure 1 were evaluated from Eqs (24) and (25), while
the 'dashed' curves were calculated by means of the
approximate formulae (Eg 41). Figure 2 shows the
detection characteristics for a slowly flickering object;
the accurate curves (solid 1ines) were calculated on the
basis of Eq (30), while the dashed lines were determined.
by means of Eq (43) (in approximate formula). There

are 2 figures and 8 references, of which 2 are English,
and 6 Soviet; 2 of the Soviet references are translated

from BEnglish.
SUBMITTED: June 9, 1958
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AUTHORS & Vaynshteyn, L.i. and Sobel'man, I.I.
TITLE: A Non-Stétionary Theory of the Stark Brosdesing of Spectral Lines in

Plasma (Nestatsionarnays teoriya shtarkovskogo ushireniya spektral'nykh
liniy v plazme)

PERIODICAL: Optika 1 S pektroskopiya, 1959, Vol 6, Nr 4, pp 440-446 (USSR)

ABSTRACT ¢ Collisions of atoms with charged particles (electrons and ions) play

an important role in broadening of atomic spectral lines in plasma.
Theory of the effect is at the moment in an unsatisfactorystate. The
main deficiency of the theory lies in its use of the adiabatic
approximation. The present paper describes & non-sationary quasi-
classical theory which is free from the deficlencies of the adiabatic
approximation. It 1s found that even a comparatively simple quasi-
classieal model gives the main characteristics of the mechanism of
broadening due to fast charged mrticles. At veloclties possessed by
plasma electrons the apectral line broadening is due %o inelastic
collisions. The authors found that the width and displacement of lines
at large electron velocltles decrease approximately in proportion vl
where v is the electron Veloeity. This means that at high elsectron

card 1/2 velocities the role of ions becomes more important (displacement of

APPROVED FOR RELEASE: 08/31/2001 CIA-RDP86-00513R001859120008-7"
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lines in a wide range of temperatures is almost entirely due to ions).
The results obtained are easily generalized to the case when the motion
15 no longer quasi-classical. The paper is entirely theoretical.
Acimowledguents are made to S.L. Mandel'shtam and M.A. Mazing for

their advice. There are 3 figures, 1 table and 11 references, 4 of
which are Soviet, 2 translations from English into Russian and 5 Englid.
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AUTHORS :

Vaynshteyn, L.A. and Dolgov, G.G.

TITLE ¢

PERIODICAL:

ABSTRACT:

card 1/2

Lffactive crous-SoétionB of Excitation of He nlP-Liovels by Slow Electrons
(Bffektivayys secheniya vozbuzhdenliys an-urovney Heo mod lennymi sleoktronami)

Optilm i spektroskopiya, 1959, Vol 7, Nr 1, pp 3-9 (USSR)

Values of the effective cross-sections of excitation of atoms by slow
electrons (up to 100 eV) are required in theoretical calculations

dealing with gaseous discharges, astrophysical problems etc.  Tho

pres ent paper reports & numerical calculation (using & "Strela" electronic
computer) of the effective cross-sections of exciation of He nlp-levels

(n =2, 3, 4) by slow electrons. Although the exchange interactions

are important in low-emnergy execitation, these intsractions were

neglected in the present paper since their inclusion would have m22n%

a lot mom computational work. The values of the excitation cross-sectiecns
obtained can be used as the first approximation in further calculations
vhen the exchange interactions are allowed for. the results cbtained
were the numerical solutions of radial differential equitions which
allowed for the strong coupling. The effect of individual partial

waves with different values of f was studiod and it was found that ot

APPROVED FOR RELEASE: 08/31/2001 CIA-RDP86-00513R001859120008-7"
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1p.lovels by Slow Electrons

Effective Cross Sections of Excitation of He n

1 eV from the threshold , excitation is almost
trons Whose moments &re f,,}) 1 (this i= shown in
Fig 2 shows the polarization of the emitted

£ the energy of the incldent electrons:

curve 1 (continuous) shovws the results deduced from the exnot solutiorn:

obtained in the present paper, while curve 2 (dnshed) ves obtained using

Born's approximation. Fig 2 shows tmt the exact solution of radisl

equations {without exchange) lsads to the same poiarization mrve 83 tno

results deduced fran Born's approximation. this is in contrast o the
1ow-energy excimtion cross~sections which cannct Te deduced correctly using .
Born's approximation. Acknowled gnents are made to G.F. Drukare? and
S,.L. Maodel®shtam for their advice. There &re 2 figures, 4 tabler and
g references, 2 of which are Soviet, 2 trenslations from English into

Russian and 4 English.

energies higher than
entirely due %o elec
rable 1 and Fig 1).

radiation &8s & function o

SURLYTED: July 21, 1958.
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bopd o, Ul Lo, IFohy, V. A., vayashicya, L. A,

e ma———

voaiie Boundary Problems tor o follow Cylinder of Finite Length

Jiarnal beokhnicheskoy iziki, 1999, Vol 29, Nr 10, pp 1177-
Ly (UsoR)

The pap--v considers the clectroetatic potential of an ordinary
layer of charges distributed at a certuln surface density over

a hollow cylinder of finite lengih. Such a cylinder may be a
piece of a round tubing. The purpost of the study is to develop

a general method of solution ot integrol equations for electrostatic
problems gilving the relationship between the surface density and
its potential in conducting cyiinders of flnite length. Such
problems frequently occur in wathematical physics, there being

no general methed for their solution. When the length of hollow
cylinders is sufficiently big the problem is practically equiv-
alent to a case of solid cylindrical conductors. The paper is of

a highly mathematical nature. A hollow cylinder is represented in
cylindrical coordinates, anu 8 Laplacian equation for the potential

APPROVED FOR RELEASE: 08/31/2001 CIA-RDP86-00513R001859120008-7"



"APPROVED FOR RELEASE 08/31/2001 CIA-RDP86 00513R001859120008 7

DaAst TETELT T S AT A R RN G s e 2o “’t.FyBai
T - - B

y Static Boundary Problems for a Hollow Cylinder of 7532k
Finite Length S0V/57-29-10-1/13

Vg of an ordinary layer of surface charge of density S is
wxitten. It is stated that this equation may be reduced to

an infinitc number of linear equations, if the known function
Vg (z) may be resolved within -L<z~L (L veing one half of
thc length of the cylinder) range into a series of any systom
of functions. The equation may also be applied to sufficicntly
short cylinders {narrow riags) when L/n-\\l where a represcnts
the radius of the cylinder. Each of the infinite number of
lirenar equations is the summa.tion of Anq Ug products, wherce

Uq ure unkeown coefficients and Ay, represents the systen

g T Sy

4 e e i e 1

cowiiici- ot . For very long cylinders the system coefficivuts
A. e “iwlio of Lfa. Two methods are discussed for
fliee 20t o . Lo ool SI( y coefficients. The first metlod ap-
plics to oorlively short cylinders where O<L/a_1l. MHure the
A oo seorepregented as & summation of a conversent
vt de o o PuasbLions, and at velues Lfa.” 1 an explivit
Sotnea 1 o0 Lbese coefficients may be had by using the ftowndice
o, moiiedd . Th ceond melhod discusses cases wheve Lfa - 1. i
: Mortintn wemc:formation [Ref b, Besscl and Gamma Punciion
i Card 2/3 fre st ide L Meyer functions {Ref 2], A ds represeut- 4

APPROVED FOR RELEASE: 08/31/2001 CIA-RDP86-00513R001859120008-7"
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Static Boundary Problems for a Hollow Cylinder of 75324
Finite Length SOV/57-50-16-1 /17
matrix form the solution of which results in a fourti-ordos
linear differential equation which can he applied fto caseg wiee.
L/a:> 1 as well as to those where L/a ==l The shape of i
fourth-order equation is suitable for the solution on high-
speed computing machines of electrostatic problems of the Ly
] discussed. There are & references, 1 Scviet, 3 U.S., 1 Bwedish,
. 1 non-Soviet,
AS0CIATION: Institute for Physical Problens, Academy of Sciences, USSR, Mosoow
(Institut fizicheskikh problem, AN SSSR)
SUBMITTED: March 4, 1959
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S0V/57-29-10-2/18
Kapitsa, P. L., Fok, V. A. YNSNEETN ) Thammdbgmm

Symmetfical Electrical Oscillations of an Ideally Conducting Hollow
Cylinder of Finite Length

Zhurnal tekhnicheskoy fiziki, 1959, Vol 29, Nr 10, pp 1155-1209
(USSR)

The subject matter of the paper 1s the problem of electromagnetic
oscillations of an ideally conducting cylinder. It is a problem
with which radio engineering is concerned when antennz vibrators
are designed. This study, however, is limited to the case when
current density on the surface of the cylinder is uniform and hes
a longitudinal component only, but it applies to very thin as well
as to larger-size solid conductors. Oscillations that take place
in such cases are called symmetrical electrical oscillations. The
study is of a highly mathematical nature. Basically, it operates
with two functions: potential V, which is known, and current density
U, which is unknown. The reasoning starts with an integral equa-
tion of the potential written within boundary conditions of the

APPROVED FOR RELEASE: 08/31/2001 CIA-RDP86-00513R001859120008-7"



CIA-RDP86-00513R001859120008-7

"APPROVED FOR RELEASE: 08/31/2Q01
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Conducting Hollow Cylinder of Finite Length S0V/57-29-10-2/18

surface of the cylinder so as to satisfy the Sommerfeld radimstion
brinciple. After the application of Bessel, Macdonald, end Hankel
functions to the solution of this equation, and using the Neumann
multiplier and Legendre polynomial, a relationship in the fornm
of an integral equation is obtained between the V and the U functions.
This latter equation ic then transformed into an infinite system of
linear equations relating V and U. In order to accomplish this an
approximate expression is developed for the potential function V
resolved jin a Fourier series, The approximate expression is good
for conditions when a/L <X 1 and ka9/2L <1, where L is one .
half of the cylinder length, a is its radius, and k = 21 /A\;,\
being the wavelength, The current density function U may also
' be resolved in a Fourier series for any even or odd function,

It is stated that when the function V is neither even nor odd
it may always be represented as a sum of the even and odd functions, .
for each of which a corresponding U function, even and odd, must
be found. The sum of the ilatter will give the sought-for current
on the surface of the cylinder. The coefficients of the members of
these equations, resolved in series, form inflnite matrices, These

Cara 2/4 are resolved into the sum of the diagonal matrix and the general

CIA-RDP86-00513R001859120008-7"
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latter the density of the electric charge on the surface of a
hollow cylinder was represented by a series each member of

which showed absence of a requirement for a charge at the ends

of the cylinder, while in the presently proposed method the poor
convergence of the serles signifies that charges are being concen-
trated at the cylinder ends. The ends of the cylinder have effect
only in case of short cylinders (L/a 1), Vhen long cylinders
are being considered (L/af>>1), the proposed method may well be
used, For large values of KL this method is cumbersome. In such

a case, if the antenna vibrator is thin (ka<<;l), the method given
in Ref 6 is the more preferable. The method discussed in this

paper is suitable for the solution on high-speed computing machines
of the type of problems discussed. There arc 6 references, 4 Soviet,
1 U.S., 1 Swedish,

ASSOCTATION: Institute for Physical Problems, Academy of Sciences, USSR, Moscow
(Institut fizicheskikh problem, AN SSSR)

SUBMITTED: March 4, 1959
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PHASE I BOOK EXPLOITATION

Vaynshteyn, L.A., and V.D. Zubakov
v na fone sluchaynykh pomekh (signal Separation
) Moscow, Izd-vo

und of Random Interference
rted., No. of

Vydelenlye signalo
446 p. Errata slip inse

Against a Backgro
n1govetskoye radio," 1960.
coples printed not given.

Tech, Ed.: A.A. Sveshnikov.

PURPOSE: This monograph 18 intended for physiclsts and engineers

working with fluctuation noise and interference problems. 1

may also be used as & textbook by students and aspirants studying
statistical radio physics, i1nformation theory, and random processes

in radio devices.

COVERAGE: The monograph contains an exposition of statistical theory
of optimal recelverse. which not only detect signals having various
characteristics against a packground of random nolse, but also
measure .the parameters of such signals. The theory of linear

Card 1/%3/
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filters, fllters which separate useful processes from interfering
ones, 18 presented in the introduction, Major attention is paild
to radar problems. The book also describes some new experiments
carried out by the authors. Parts I and III and Ch, VII of Part
II were written by L.A. Vaynshteyn. V.D., Zubakov wrote the rest
of Part II except Ch, . - VIII, which was written Jointly vy
both authors. The authors thank Yu.B. Kobzarev, There are 48
references: 29 Soviet (8 of which are translations), 18 English,
and 1 German,

TABLE OF CONTENTS:

Foreword 3

Ch. I.
1,
2.
3.

APPROVED FOR RELEASE: 08/31/2001

PART I. STATISTICAL THEORY OF OPTIMAL LINEAR FILTERS

Basic Concepts of Random Processes Filtration Theory_ | 7
Stating the problem . . T
Integral equation of optimal linear filter 14
Correlation functions and spectrum intensities
Prequency response curves of linear filters and their
corresponding operators :
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sBSTRACT: The photo-‘ionization cross-section of an atom is given
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where a_  is the Bohr radius; E_ 3, + & -1 and P () :
o ng ni ni

are, respectively. the energy.- statistical weight and the !
radial function of an optical electron in the initial state
of the atomj the radial function of the final state {
Pe)(r) , is normalized to b(e = €%) = The energy is u+" =

v .
Cardl/5 in Rydberg units and the other quantities are given in A
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to optical electron states with positive energies. !
For states with negative energies Ent s We have

1
® x
L A e RN (3) -

- Bil

The functions uel(r) and vel(r) were expanded as

series of Bessel's functions of the first and second
type (Egs 4-6). The calculated values of uet(r) and

vst(r) are tabulated for | = 2 apd for € from

0 to 0,1 (Tables 1, 2). Using Tables 1 and 2 and the
published values of the self-consistent field functions fcr
the ground state (Refs 4,5), the photo-ionization cross-
sections of Al and Ga atoms were calculated. For both )
Card3/5 atoms L' = 1 for the ground state. Trial calculatlonszf
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showed that, of the two possible values y lfﬁ 1,
only - 2 contributes appreciably to the cross-

gpctions The cross-sections obtained in this way

(o x 1018 cmz) are plotted as functions of the energy
(g¢) of the electrom removed (in Rydberg units) in a
figure. on P 149. In the case of Al the cross—-section
decreases almost linearly with the energy 8

1 2

(o0 = 30 x lO_18 cm2 at € =0 and O%¥ b x 10~ cm

at € = 0.12 Rydberg units). In the case of Ga the

cross-section falls more rapidly with energy (from -

o= 6Xx 10"18 cm2 at € = 0) reaching zero at

e = 0.08 Rydberg units; then the cross-sectioglgf Gg
rises with the energy, reaching o %* 0.6 x 10 cm
¢ = 0,12 Rydberg units. This shows that, in spite of the
similarity of the oxternal shells of Al and Ga, the

energy dependences of the photo—ionization cross—sectio?i/

1}
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of these two atoms differ Very considerably.
Unfortunately, the calculated values could not be compared
with the experimental ones because no empirical values

. are yet available for these atoms. Acknowledgment is
made to L.M. Biberman for his advice. There are
1l figure, 2 tables and 5 references, 3 of which are
English, 1 a translation from English into Russian and
1 German. #////
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