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There are 4 figures and 26 references, 10 of which are Soviet, in the article.
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AUTHOR ELINSON M.I., GOR'KOV V. A.y VASIL'YEV G.F. PA - 2576
TITLE §tudy of the method applied for reduction of autocathode

bombardmentby the ions of residual gases.
(Issledov&ﬂ}yq-odnogo sposoba umen' - sheniya bmbardirovki
avtoele

ktréhfiykh katodov jonami ostatochnykh gazov.-nusaian)
PERIOD;CAL Radiotekhnika 1 EBlektronika 1957, Vol 2, Nr 2, pp 204 - 218

(U.S.S.R.)
Reviewed: /1957

Received: 4/1957
ABSTRACT 0f the three ponaibilitiea of reducing the number of electrons
by & considerable reduction of the current average

rding to time, by the reduction. of N (concentration
(under normal conditions

n,s; 8.8
v&lue 1 acco

of residual gas atoms) end of B
R =< 1 cm) and of the geometric factor R respectively, the

third method 1is dealt with here. The reduction of R does not
mean that the ancde has to be in olose proximity of the
cathode, but & wyirtual" anode is produced which is situated
as near the emitter as possible and possesses the property
that the lons formed between the anode and the cathode get
to the point whereas those ions which.are formed behind this
anode are directed towards the negatiié electrodes specially
jntended for this purpose. Several varieties of electrode
systems are dealt with which form a "virtual"” anode near the
point. A four-electron system appears to offer the most ad-
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PA - 2576
8tudy of the method applied for reduction of autocathode
bombardmentby the ions of residual gases.

vantages. The various technological methods worked out by the

authors are described. These methods permit all operations to

be undertaken with high accuraocy and convenience., The process

of electrochemically cauterizing the wire point was especially

simplified. The various experiments are described, e.g.

1. with aotive adsorbing films by means of two different
methods,

2. experiments of bombarding points of pure tungaten with
meroury ions, and

3., tests for the determination of the life of valves and the
peculiarities of emission connected herewith,

The system with a strong asymmetric configuration of the
electric field is the.best means of reducing the detrimental
effect of ion bombar&qggt.

(21 illustrations)

ASSOCIATION: not given.
PRESENTED BY: - :
S8UBMITTED: 30. T« 1956 )
AVAILABLE: Library of Congress. B

CARD 2/2

APPROVED FOR RELEASE: 709/01/2001

CIA-RDP86-00513R001962530001-4'



- "APPROVED FOR Rl
R ————— 09/01/2001  CIA-RDP86-00513R001962530
=== , 001-4

© AUTHOR:

BELINSON,M.I., YASIL'YEV,G.F. PA - 2598
© TITLE! Experimentai Research of the Field Emission of Hexaborid®Lant nt¢™”

(Ekaperimental'noye jgsledovaniye avtoelektronnoy emissii
geksaborida lantana, Russian)
PERIODICAL: Badiotekhnika i Elektronika, 1957, VYol 2, Nr 3, PP 348 - 250

(U.S.S.R.)
Receiveds 5 / 1957 Reviewed:s 6 / 1957
ABSTRACT: Compressed and caked together rods of LaBg with a diameter of

1 mn end a 1ength of 15 mm gerved as initial object. In-
vestigation of the emigsion charaoteristios was oarried out in
autoelectron diodes. The usual measuring gocheme was uged. At some of
the characteriaticn a tendency towards gaturation ves observed.
Between these gections there are gome “"steps”. It was shown

that these ngteps" are not connected with any ponreversible pheno-
mena whatever. The appearance of the characteristics confirms that
the borid, cooled to room temperature (after a treatment at hign
temperature), at least in the layer bordering on the surface, is &
gemiconductor. The existence of several steps (and not, as it
ought to be according to the theory by R.Stratton (Proc.Phys.soc.
B., 1959y 68 430 B, 746 - 757) only one) may be connected with
the fact that for aifferent places of the emitter the electric
field is different and the preaf -through of the barrier takes place

Card 1/2 guccesgively at different places and at different orders of u.
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Experimental Research of the Field Emission of Hexaborid Lantan.

It 18, however, alao possible that these steps are connedted with
the polycrystalline shape or with the presence of some energy levels

of the electrons on the surface, Preliminary experiments showed that
the LaB6 emitter possesses sufficient stability. At present further

investigations of the substances desoribed are being oarried out.
(4 11lustrations).

ASSOCIATION: Not given.
PRESENTED BY:

SUBMITTED:

AVAILABLE: Library of Congress.
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AUTHOR: YELINSON M. I » {AGNOEOL! SKAXA Ao 109-5-21/22
TITLE: Interdeparhnental Seminar fcT Cathode Electronics. (Mezhduvedomst=

‘ . yennyy semipal PO katodnoy »lektronike, Russian :

PERIODICAL: Radioteldmniks 1 Elektreniks, 1957, VoL 2» lr 5 PP 666-668

(U.S.5.R.)

ABSTRACT: At the be peeting held on the b.31957 lectures were delivered

on the autoelectron emigsion. :

1.) M.I.IELII'!SON showed thal the present conceptions conceming
the molte erfect process are not able to explain all knom
experimen’cal facts. The lecturer suggested & new point of

ekhnika 1 Elektronika,

assumed

y, which is baged on an
thin the

’
potential diatrivution Wi
4 concerning

1957: VO]- 2y Nr 1 P 7
essential heterogeneous

dielectrio plate. _

2.) v.N.SHREDNIK dealt with med
the zirconium work function jn tungsten.

3.} A.S.SOBOLEVA gpoke ebout he investigation of autoelectron
emission in dependence on hydrogen pressure in a device con~
sisting of & flat anode and & conical or semispherical
cathode.

ed the discharg® proce

k) v.A.STHONOV juvestiget
in the presence of a subignition spark.

ag in the vacuun

4
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Interdepartmental Seminar for Cathode Electronics.

5.) I.N.SLIVKOV descrived the investigation of breakdeem in the
vacumua in the case of flat and spherical steel electrodes.

6.) A.I.KLIMIN reported on the investigations in the electron
projector,

7.) G.A.BOGDANOVSKIY spoke about the measuring of resistance on
a tungsten contact when opening the electrodes,

ASSOCIATION: Not given

PRESENTED BX:

SUBMITTED: 25.3.1956
AVATLABLE: Library of Congress
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PHASE I BOOK EXPLOITATION sov/1804

,9(3)

i Yelinson, Mordukh I1'ich, and Vasil'

Avtoelektronneye emissiye (Electron Field
1958. 272 p. 6,000 copies printed.

yev Gennadly Fedorovich Vasil'yev

Emission), Moscow, Fizmatgiz,

Ed.: Ye. L. Starokadomskaya; Tech. Ed: N. Ya. Murashova.

or engineers and techniciai.xs working in

PURPOSE: This book ig intended f
ful to upper division and graduate students

electronics and can also be use
specializing in this field.

COVERAGE: According to the authors this book is the first systematic presentation

of the results of theoretical and experimental work in the field of electron

£ield emission. The authors see the possibility of practical application of this
phenomenon 10 redio physics and electronics. The introduction is @& short ex-
position of basic data on the energy distribution of electrons in crystals and on
the nature of the potential barrier at the voundary of metals and semiconductors
(dielectrica) in a vacuunm. Ciapters 1 and 2 cover the theory and e
research in electron field emisslion O1 metals. In Chepter 3 the author exsmines

4" V
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‘Electron Field Emission sov/1804
the cause of the non-stabllity of emission and possible ways of increasing the
stability of emission characteristics. In chepter i the authors exsmine the
theory and extremely 1imited experimental research done in field emissicn of
semiconductors. In ghapter 5 the authors discuss aspects of the problem of
nonmetallic complex autoelectronic emitters. Chapter 6 contains data on the
use of electron field emission in the cathodes of electron equipment and in
. electron-emission microscopes of high resolving power. M.I. Yelinson wrote -
the Introduction and Chapters 1, 3, and 5. Chepters 1, 4' and 6 were written
by M.”I. Yelinson with the cooperation of G. F. Vasil'yev. The authors glve
recognition to D. V. Zernov, Corresponding Member of the Academy of Sciences
of the USSR, and V. A. Gor'kov, T. I. Kofanova, and A. A. Yasnopol'skaya for
their help in compiling the volume. There are 243 references 8l of which are
Soviet, 35 German, 3 Japanese, and 120 English.

TABLE OF CONTENTS:
Editor's- Prefa.;:e

Authors* Preface

Introduction.

" card 2/6°

APPROVED FOR RELEASE: 09/01/260i



"APPROVED FOR RELEASE: 09/01/2001 CIA-RDP86-00513R001962530001-4

-Electron Field Emission

1. Zonal structure of crystals. Energy distribution of electroms.

Electrochemical potential

« Potential barrier at the solid-vacuum boundary

. Different types of electron emission

. Field emission ’

Theory of Field Emission of Metals

Introduction ’
.Calculating the transparency coefficient of D at T = .0 and
the basic field emission formula
Field emission formula for metals in the case of idealized
‘acute-angle barrier at T= 0
Theory of thermal field emission
Theory of field emission for metals covered with adsorbent films

Experimental Research on Field Emission of Pure Metals
Technology of preparing field emitters

Surface migration. Shaepe of the peaks and determination of
electric field on the emitter surface
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12. Testing the theory. Dependence of autoelectron: current
density on the field 83
13, Testing the theory. Dependence of autoelectron current
density on the work function 92
1. Testing the theory. Veloclty aistribution of sutoelectrons 96
15. Testing the theory. Thermal field emission 100
16. Current density distribution along the surface of the emitter 108
17. Calorimetric effect v 118
18, large current densities. The effect of space charge on field
emission 120
19. Large current densities. Arc in e vacuum 126

Ch. 3. Factors Determining the Stability of Field Emissions.of
Metals : 153

20. Adsorption of residusl gases 134
21, Certain problems in 1on%>cmbardment of emitters and cathode

sputtéring ' 139
Ch. 4. Theory and Experimental Investigation of Field Emission of

Semiconductors 154

22 « Theory 1?4
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‘Electron Field Emission
23, Experimental research

Ch. 5. Electron Emission from a Metal into a Semiconductor or
Dielectric Having Strong Fields
2. Contact phenomena at a metal semiconductor (dielectric)

boundary
Phenomena in dielectrics and semiconductors having strong

electric fields i

Experimental research on field emission of thin dielectric
films

New data of research on electron currents in dielectrics
Qanlusion

Uses of Field Emission
29. Introduction

30, Autoelectronic micioscbpy
31 Use of field emission in the cathodes of electron
instruments
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AUTHORS: Yelinson, M.I., Gor'kov, V.A. and Vasil'yev, G.F.

TITLE: Field Emission of Rhenium (Avtoelektronnaya emissiya
reniya)

PERIODICAL: Radiotekhnika i Elektronika, 1958, Vol.IIlI, Fo,3,
pp. 307 - 312 (USSR).

ABSTRACT: The field emissios of rhenium was investigated by
Barnes (Ref.l) but the main shortcoming of his work was the
lack of any data on the stability of the emission when the
enitter was subjected to ion bombardment. The aim of the
present work is to provide the missing data, The investi-
gations reported were carried out on point cathodes made of
pure rhenium or of tungsten coated with a layer of rhenium.
The rhenium paints were prepared by means of an electrolytic
etching of thin rhepium bars. A typical rhenium point 1s
shown in Fig. 1. The rheniated tungsten cathodes were pre-
pared by depositing the rhenium electrolytically on to tung-
sten points. First, the emission patterns of both types of
the emitter were photographed (see Figs. 2, 3, 4 and 5)
apd~it -was faupd- - that in both cases the emitter has the
~game hexagonal lattice structure. The method of investigation
" of the emission stability of the point cathodes, when subjected
Cardl/2t° jon bombardment, was similar to that described by the author
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Field Emission of Rhenium 109-3-1/23

in an earlier work (Ref.2). The cathodes were subjected to
bombardment by mercury ions; the pressure of mercury ithhe
investigated tube caild be varied from sbout 1 to 20 x 10 ~ mmHg.
The experimental curves illustrating the characteristics of
rhenium cathodes are shown in Figs. 6 and 7. These are in the
form u(t) , where ut) is the voltage across the investigated
tube and +t is time; the curves are plot ted for a constant
current; in this way, it is possible to avold the negative
resistance regions and the resulting avalanche-like increase
in currents. By comparing the curves of FPig. 7a and b, it is
seen that rhenium is sbout six times more stable than tungsten
(the curves of Fig. 7b are for pure tungsten). Some measure-
ments were also made on the field emission of tungsten in the
atmosphere of mercury vapours and in the presence of hydrogen.
The resulting curves are shown in Fig. 8. The decay of the
emission of a pure tungsten cathode and a rheniated tungsten
cathode, in_the presence of hydrogen, is illustrated in Fig.9 -
by Curves l’and 2, respectively. There are 9 figures
(including 5 photographs), 1 table and 4 references, 1 of
which is Russian, 1 German and 2 English.

SUBMITTED: June 3, 1957

AVAILABIE: Iibrary of Congress
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AUTHOR: Yelinson, M.I. 109-3-21/23.
e —————e,

TITLE: Influence of the Gas Adsorption on the Surface of an Emitter
on its Pield Emission (O vliyanil adsorbtsii gazov na pover-
khnosti emittera nayego avtoelektronnuyu emissiyu)

PERIODICAL: Radiotekhnika i Elektronika, 1958, Vol.III, No.3
pp. 438 - 439 (USSR).

ABSTRACT: Voltage and current of several tubes fitted with point-
type emitters were measured as a function of time. Fig. 1
shows the voltage u and the current { for a cold emitter,
made of larthanum hexaboride; the emitter was not properly
de-gassed. Fig. 2 shows u and 1 for 8 tungsten emitter
which was heated to a temperature of 900 “C, while Fig. 3 shows

similar curves for a cold lanthanum hexaboride emitter which
was properly de—-gassed. From these experiments, it can be

seen that if the emitter is not properly de-gassed, the current
will fluctuate; the fluctuations can be removed by de-gassing..
the emitter or by heating it to an appropriate temperature. ’
It was also observed that very strong short current pulses-can
occur in cold emitters; frequency of these pulses increases
with increasing pressures and is almost independent of the
magnitude of the steady state current. There are 4 figures.

_ vepdlye
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AUTHORS{I?}}EESEJ,E;I- and Vasil'yev, G. F.

TLTLE: Investigation of the‘Field Emission of Lanthanun Hexaboride
(Issledovaniye avioelektronnoy emissii geksaborida lantana

PERIODICAL: Radiotekhnika i olektronika, 1958, Vol 3, Fr 7,
np 945-952 (USSR)

ABSTRACT: The wiork described aimed at the investigation of the
field emission of LaB., in particular, the invesbigation of
the mechanism of the gmission, the adsorption properties,
and chemical gtability when 8 y n bombardment.
The investigated gamples were i G { bars having
dimensions 1.5 x L. % 20 mm. These Were ghaped into sharp
points DY neans of etching baths, the best results being
obtained bY electrolytic etching in concentrated sulphuric
acid by using direct current. The points were then wasl
’ ' give points were then degassed;
atod in Fig.2) and it
00°C a thin dielectric
£ilm was formed on i 3 i 1d be eliminated if
the samples Were heated up %o 2 . First, the emission
of the samples were taken; Fig.ha shows the
ern of a cold point, wvhile Fig.4D illustrates

Card 1/4 the pattern of a sample neated to a. temperature of 850°C.
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Investigation of the Field Baission of Larthanun Hexaboride

The voltagse current characteristics of various sanples are
ahown in Fig.5. Curves a and b ofOFig.s correspond to
emitter temperaturcs of 0% and 850-C, respectivelys Curve 1
of the figpure was {aken immediately after heating tho
enitter, whi 2, 3, 4 and 5 were taken after 10, %0,
60 and i ~ panting. A typical gravh of the
emission n of time 1S i1lustrated by
Curve 1 in Fig.63; Curv ] figure ghows the current
for the case when the voltage vias randomly interrupted.
Fig.7 shows voltage—current characteristics of a LaB6 emitter

somediately after heat;%g“po a temperature of 1500°C, and
then 15 minutes afuer the ‘completion of the heating cycle;
i1gr curves for the heating cycle up o 850°C are
Trom Fig. 1uded that Lhe WOTK
function of the emitter i by aboutb GO% when Hhe
sample is subjected to po R gecondly that the
mass of the adsorbed §2S€ 856“0. The
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ield Emission of exaboride

0.5 sec and it was found that the
g showm in Pig.10.

eferences, 2 of which

Investigation of the F Lantanul H
be reduced tO less than
urves were 1linear, @&

voltage current ¢
The paper contains 10 figures and 4 T
oviet and > English.

are S
SUBMITTED: NovembeT 29, 1957.
1. lanthanum borides-—Ad
—-Chemical properties 3, lanthanum borides-—Bombardment
4. Ton bombardment 5, Field emisaion—-Analysis .-
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SOVE109-5—8—17/18
The Eighth A11-Union Conference oL Gathode Electronics

read at the conference are published in tke present igsue
of the journal: in fact, all tke papers in this issue
onference. the papers viere
publish jer issue of the journal (vol 2,
nr 12, . r of papers from the conference
are being published ip "Izvestiya AN SSSR, Ser. fizh NIS
4 and 5 and also in yarious other journals. The present
report gives brief summaries of a large aunber of the
papers presented at the conference.

SUBMITTED: February 4, 1958

card 2/2 1. Cathodes (Electron tube) 2o Thermionic emission 3, Secondary
emission 4. Photoemission 5, Fleld emission
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‘ On the Article by V.G. Prokhorov "On the Problem of Gonverting
"an Ultrasonic Image into a Visual One.".

‘Zernov's paper was published in a collection, nr.2,

of Transagtgons of the Institute of Automation ancslsR

Telemechanics of the Academy of Sciences of the U _

in 1952, i.e. £ive years earlier than the publication

of V.G. Prokhorov's article. Unfortunately V.G, .

Prokhorov does not refer in any way to D.V. Zernov's

work.

(This is a complete translation)

ASSOCIATION: Institute of Radio Engineering and Electronics,
Academy of Sciences of the USSR, Moscow.
(Institut radiotekhniki i elektroniki,AN SSSR,

Moskva.) .
SUBMITTED: November 10, 1957.

‘o [P
[RE L IRTAPR U
v 4 L I‘ et e

1, Images—~Conversion 2, Image convertors—Applications

Card 2/2
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. Hovel Properties of the Electron Emission of the Systems Containing

Thin Dielectric Layers

uncovered.

disappear and dis
characteristics. These can be summarised as follows:

1) the emission commences at comparatively high voltages
(5-10 kV); 2) a self-activating effect is observed;
the increase in the emisgsion current is not accompanied by
the increase 1inb the required voltage but, on the contrary,
the voltage decreases; 3) the emission displays an
anomalous temperature dependence; & jdecrease in tempera-
ture results in an increase of the current; 4 the
emission is very stable and 5) in some cases the break-
down of the emitter does not lead to the appearance of the
above effects but these may be atigulated by heating the
emitter to & temperature of 1 200 . The above emigsion
effects are illustrated by the curves of Figures 2 and 3.
There are ? figures and 2 references, 1 of which is Soviet

and 1 German.

The emission after the breakdown does not
plays a number of novel interesting
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tovel Properties of the Electron Emission of the Systems Containing

Thin Dielectric Layers

SUBMITTED: May 4, 1958
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AUTHOR: _ Yelinsol, M. I.
of the Tnternal Electric Fields in & Semi-
(Vliyaniye yputrennikh

PITIEN: Influence
conductol on its Field Fmission
elektricheskikh‘poley v poluprovodnike no yego avto-

elektronnuyy emigsiyun
PERTODICAL: Radictekhnika i Biektronika, 1959, Vol 4, Nr 1,
pp 140 - 2 (USSR) '
haracveristics of the

carbon—saturated quartz, when plotted
is non-linearl, as can be seel from

ighmic co-ordinates,
the figure (see p 14 ). This type of characteristic cannot
b3 exglained by employing the normal equation (Refs 1
and 2 which is in the form represented by Eq 1). The
fcllcwing motation 18 adopted in Eq (L): By is the

n concentration, n is the temperature

conductiviby electro

of the lattice, is the external electric field, is

the Nordheim function, € is the permittivity, ng is the

concentration of the impurity centres, A is the  energy
evel and the bottom of the

interval petween the impurity 1
netivity zone. B4 (1) can be also written as Bq

field emission of

ABSTRACT: Voltage-current c
in the usual 1ogar-
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c Fields in a Bemi—conductor on

‘Influence of the Internal glectri

it Field Enission
onential term of the equation.

where D denotes the exp
4) denotes the true concentration
is the electron

HoweveTr, 2 in Bq
of the sonductivity electrons, while

nt from ghe lattice Lemperature.
g of the interne

temperature, which 18 differe
Quantities n Te are function
he semiconductor. These quantities

electric field EB in t
(6), respectively(Refs z-5).

can be expressed by Eas (5) and
s of Eg (6) is given vy Eaq (7) for the case

The parameter
of atomic gemiconductors 2nd by EQ (8) for ionic seml-
1 fields for jonic and atomic semi-
(12), respectively.

conductors. The interng
e expressed by EQ8 (

conductors ar

Consequently., the final formula fo

jonic semiconductors is expressed by Ea (1%3)3 this can also
1, it is in the form

be written a8 Bq (15

11) and
r the field emission of

n that the current, when
unction

of Eq (15"). F
plotted in 1ogarithmic co-ordinates, is a non-linear f
of 1/E . 1f the quantity By is neglected, Eq (13)
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Influence of the Internal Electric Fields in a Semiconductor on
its Field Emission

can be finally written in the form of Eq (16). There
are 1 figure and 6 references, 1 of which is English

and 5 Soviet.
SUBMITTED: May 22, 1958
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Field Emission of Germanium

(Nekotoryye osobennosti avtoelcktronnoy emissii germaniya)

AUTHORS: Yelinson, M.I. and Vasil'yev,
TITLE: Cortain Peculiartties of the
PERIODICAL: Radiotekhnika i elektronika,
pp 728 - 729 (USSR)
ABSTRACT: The field emission of n-~type

and the results are shown in
investigated samples were in
dimensions 1 x 1 X 10 mm and
having a resistivity of 2-10
electrolytically etched into

typical voltage-current curve
the middle portion of the characteristic

23
while in the
deviates from

shown in Figure
is rectilinear,
characteristic

currents the characteristic is

has a tendency to increcase.

current curves taken at two different temperatures;

1959, Vol &, Nr L,

germanium was investigated
Figures 2 and 3. The

the form of bars having

were prepared from a crystal

QNcm. The bars were

fine points (Figure 1). A
of this type of emitter is

region of small currents, the
the linearity; also at large
non-linear and the current
Figure 3 shows two voltage-
these

correspond to comparatively small currents.
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AUTHORS: Gor'kov, V.A., Kofanova, T.I.

Seminar on Cathodo Electronics

TITLE: Inter-departmental
atodnoy

(13th Meeting) (MezhduvedomstVennyy geminar po ¥
o1 ektronilke) (13- zasedaniye) (Now Item)

PERIODICAL: nadiotekhnika i olelktroniia, 1959, Vol i, N 6,

pp 1067 - 1068 (USSR)

ABSTRACT: The meeting of the seminar toolk place on February 2s 1959,
at the Institut radiotekhniki i elektroniki AN SSSR

(Institute of Radieensineering and Electronics of the
ACeSCe usSR). The following 1 ectures were delivered and

discussed:

M.1. Yelinson - "Invastigation of the Field Emission of
Dielectrics Containing Admixtures“;
AT Krokhina - upestruction of the Di
to Ion Bombardmont and Hea’ting“;

v.A. Shrednik = npependence of the

electrics Subjected

Work Function of the

Thin-layer Cathodes on the Coverage Region’
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9,4120 ' -
AUTHORS: BykhOVSkaya, Ye.Ves Kharchenko, AsMes
ana zernov. D. V- :
SW tching Tubes&:

i
1960, vol 5y NT 54

Xclinson, M.Te
e

Elecfron-Bead?

TITLE:
Radiotekhnika ie

PERIODICAL:
PP 849—857 (USSR)
am switchi

1ektronika.

ng tubes is discussed and then
nd multi—contact tubes
single-

ABSTRACT:

o 10 contac

permitting

than 1
and 3 refe

February 7

BRI
ar
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Gor 'koV: VAo Yaanopol‘skayé, A.As

23130

AUTHORS: Yelinsolls
and KudTﬂfEeVa, G.A.
j igh current Densities

1960, vol. %»

TITLES Puls
PERIODICAL: lladiotékhnika 3 elektronika.
No. 8. PP 1318 - 1326 ¢ 1 plate
the geometry of ithe widely—used
ments

The experi

TEXT:‘
point emitters as skatched in Fig.
) e literatu lected the in

fluence of
i effect.
hal field

sion cone y ; more
heat conduction away \f
a vacuum arc T

he t1P geometry

fun
from the tio

forming:
by count
Y influencing he

rface migracxon of a 7

rield dlstribution close
emitter cter of ion bombardment o
emitter sur is concerned primnrily
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1d Emission at t pensities
and the pulse field )
towd

f the cone angle 2%
1ass of refractory alloy emitters, using -
also gtudied 28 a \/

Tungsten PO

pulsed Fie High Curren
with the geometry o

emission of a new C

and 2ré points:
or the successive

LaB6
control. Frg., 2 shows the technique £
enlargement of the angle a Successive etzhes are made in
caustic soda, the vip of the point being masked with glopules
i Microphotographs of typical tips. showing
oduced in Fig:

© and 850 are repr

t densities agre

emission. At high curren
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Pulsed Field Emission at High Current Densities

downwards deviation from rectilinearity, The density at
which this deviation occurs is distributed over a wide range -

from 3 x 10 to 3.4 x 107 A/cmz. The working densities
of field emission current obtained from the refractory alloys
that from tungsten. The deviation
of the cha isti e theoretical is in the opposite
direction from where the deviation 18
in the direction of
An jnteresting result of the wo ndence of pre-arc j
current density on cone angle The relationship 18 plotted
in Fig. 11; the points marked X e the experimental points =

and the points marked O have been corrected for the mean
radius of the emitters. The experimental data obtained
exceed the theoretical predictions (Ref. 7)- Two possible
reasons are that the theory neglects thermal radiation and
formulates the boundary conditions for large angles ¢«
jncorrectly. The deviation from rectilineariy at high current
densities, noted above, may be due to the influence of space

/ /
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Pulsed Field Emission at High Current Densities

charge. Another possible reason is that the shape of the
potential barrier is not in accordance with the classical
image force theory (see the abstract of the previous article
- pp. 1315 - 1317). The present authors consider the space
charge explanation more liely, and advance a number of
reasons. However, the presence of a scgment of the charac-
teristic with increased rate of growth of current density
requires further consideration. results indicate that

the greater stability and higher working current densities
obtained from points with a large cone angle a are
advantageous. There are 12 figures and 9 references:

3 Soviet and 6 non-~Soviet:
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' s/1o9/60/oos/011/013/014
9,3120 (1003, 1137 1140) £032/E514
AUTHORS ¢ Yelinson M.I. and Zhdan, A. Go
TITLE: Cold Emission of om Thin 8102 + C Films on
_Tungsten

PERIODICAL: Radiotekhnika i'elaktronika,
PP 1862-1865
n of electr

The emissio
s on tungsten has been
The thin qua i

i

y and were j‘

jc field.
e thickness

Electrons fr

1960, Vol.5, Ne.il:

Tungs
forms i were polished electro
then place jlicate vapour a 1
is way lay between 3
ing on the quartz
, the current

through
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Cold Emission of Electrons from Thin sio, 4 C Films on Tungsten

static and pulsed conditions and the duration of the pulses and
their repetition fregquency was varied within wide limits. Figs.2,3
and 4 show the experimentally obtained characteristics. Fig.2 shows
the dependence of the emission current on the current through
the f£ilm (or the potential difference across the £ilm) at various
temperatures (curve 1 - 25°¢C, 2 . 1200°C, curve 3 - 1350°C;
anode voltage Ua = “the emission current

increases Vvery rap h i i field in the
film. It was foun field at the f£ilm, the
emission current is practica dent of the tﬁmperature.
An appreciable emission begl £f E~10 v/em. Fig.3
shows the emission ¢ of the anode voltage at
25°C (for currents t im of 650 and 600 mA, respectively).
The absence of . saturation - in these curves is noticeable.

I, shows a typica characteristic of a quartz film.

holds up to beyond this point all the currents

are higher than those pre Ohm The emission is
stable in time but is sensitive to fluctuations in the potential

card 2/3

/ /



B EI? FOR RELEASE: 09/01/2001 CIA-RDP86-00513R001962530001-4

8816}

s/109/60/0051011/013/014
E032/ES514

Cold Emission of Electrons from Thin 5102 4+ C Films on Tungsten

difference across the film, It was found that the emission takes
place at small local centres and the emission current density is
rather high. ,The current density was found to be of the order of
about 1 mA/cm” ., The nonuniform distribution of emission over the
emitting surface means that the properties of the film are very
dependent on the technology of preparation.

There are 5 figures and 6 refoerencesi 2 Soviet and L4 non-Soviet.

SUBMITTED: March 12, 1960
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£192/E382
24300 (1043, //43,;!50,”6/) 92/E3
AUTHORS ¢ igl}nson M.I.s Zhdan, A.G. and vasiliyev, G.F.

I LA

TITLE: lnterpretation of the Shape of Voltage-current
Chnructuriatics of the Field Emission in Semi-~
conductors

PERIODICALS Radiotekhnika i elektronika, 1960, Vol. 5.
Mo. 12, PPe 2004 - 2008

TEXT? A typical voltage—current characteristic in 1lg 3

and 1/E coordinates for metals is in the form of a straight
line foy a wide range of currents i and voltages u .

such a chara:tcristxc is shown6in Fig. 1, Howevers at ¢f~
current densities M 7 x 10~ Afcm A considerable
deviation from the linearity is observed. Thus, & character-
istic pbend apears in the vicinity of the point A (Fig. 1)
which occurs at lower 3o Further, 210 the vicinity of the
point B the rate of the current increase baecomes greater
again. The deviation at the point A can be explained by
the effect of the space charge of the emitted electrons and
by the deviation of the true form of the potential parrier

Card 1(5'
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Interpretation of the Shape of vOltagemcurrcnt Chaructcristics
of the Field Emission 1in gemiconductors

from the classical law of theo image forces, Also it should
be taken intc account that at high electron energies the
transfer coafficient of the pozential parrier 18 given by

) 3/2 S
Tuyfz m/P e

I

= \ .
{1 4+ exp -—————~—~—~—£¢———— (4 (Y)j\
: - nek '

The reason for the rapid jncrease of in the vicinity

of point B is not yet clear. 3 semiconductors

a typical voltage curren i ield emission

at low temperatures is a : ; jght line.

However, very i teristics deviate
from rectilinear for $ i ns can be of various

types. Such characteristics for i made of

card 2/6
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Interpretation of tha Shapo of Voltugu-current Characteristics
of the Field Emission in semiconductors

Sio2 + C and A1203 + C were investigated in an earlier work

(Ref. 2), It was found that the possible reason for the

deviation of these chara i s from jinearity is the

influence of the strong 1d in the semiconductor,

which changes the distr d the electron con-
centration. The characteristics of SiC. Ge and 2ZnS (taken

from Refs. 3, 4, and 5 The peculiarity of

these three characteristics is jon from linearity

at small currents. A new type © rent characteristic

was discovered. The materials us vestigation were
semiconductors pbased on 5i0, and A1203° In order to make these v’

cmitters conducting, Sio2 was activated with carbon and tungsten

was added to A1203, The particular feature of these substances

is their low slectron affinity coefficient 7 a 1 eV (Refe2).
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Interpretation of the Shape of Voltagc-current Churacteristics
of the Field Emission in Semiconductors

The VOltage-current characteristics of three emitters made
from Si0, + C is shown in Figs 6. It is seecn that the
characteristics deviate from linearity at low currents

(see point G). These characteristics are novel in that the
bend at point G has nothing to do with t i oduced
by the presence of the gurface charges

at comparatively low electric fields.

fact that emitters have a

investigated range of curren

fields. secondly, the space t i8 insignificant
due to the fact that the emitted currents are very low. in
generalv the characteristics of the type gshown in Fig.

can be obtained at higher temperatures; at room
temperatures the characteristics are often rectilinear while
at higher temperatures they have the shape shown in Fig. 0O
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Interpretation of the Shape of Volinge-current Charactcristics
" of the Field Emission in semiconductors

‘the shape of the characteristics can be explnined if it is
assumed that O(y)= 0, where ©O. 1is the Nordheim function.
“This means that the potential parrier at the boundary betweecn
- the semiconductor and wvacuum practically disappears and the
o exponential.emission law is replaced by a comparativgly slowly
" jncreasing function such as 1 = kEZ .
There are 7 figures and 6 references? 3 Soviet and -

) non-Soviet,

; i"' SUBMIQTED: varch 12, 1960
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AUTHORS: Stépanov, G¢.V., Pokalyakin, v.1., and ¥

e e A S T

TITLE: Characteriatics of tha Lot aleztron amissten frow
p-n. junctions in SiC crystals
PERIODICALY Fizika tverdog tela, 7. 5. BO- 6, 1961, 4 €2.17€7

tron emigslon from pe jurs®inrd in
peniing spen the magrisude of Hhe

§iC was chos3n 33 the ocggect af

tion for being chemically somewhat zrext ard ba2tause +he
ergy ©of impact jonization ir giC =3 higher +han the ansTés of

electron affinity (6 4= 4:30Y Tpe emiseion of ho% electrons

p-n junctions in 8iC (arising when growirg ¢ ..84C by the
peen firt studied in Ref.3. The 2:¢ 2 ¢ 0, 0mm
ispiayed the p-* junsyion on 1he (1000)
face. is aohematically shown 1in Fig.'. Negative
square pulses were use 1itude up %o 400v, durasion 2p8ec, repetision
frequency 50 gac” ) whereby the speciman ~ould ba kept at a conatant .

Card 1/} :

TEXT: The authors repdrt on the elec

giC crystals in pulsed operation 28 de
ltage U end temperature T.

threshold en

from natural
gublimation method) had
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‘ 24517 8/181/61/003/006/014/03.‘.
Characteristics of the hot ... pie2/320!

X

temperature. The voltages were measured by an asszilloscopey and the

emisgsion currents by 8 tube elestrometer {ganeitivisy ~1Q‘553). The v0-%-
ampere characteristics were recorded trth in the forward snd in the ip-
verse direct fferent frequenzizs gnd diffarens temperatures. The
rectification factor proved to e very smalle 1In addition, she emisslon
current ie ag a function of U was examired (which nad teern reglected 1n

Ref.3). The emission centers were found O te bright points (elactron
gas, heated by nigh field-strength concantrations); tpe visibla iyginescene
is a consequence of the recombination »f hot alectrons with impurities.

The enitting points have iinear dimensiors of 10p. With abgniute valugs

. . 2 .
of 1 ~ 50pa the emission gurrent joniities are ;::.Ca/:m (which fise

resulis of Ref.3). i, rises with growing temperaturd and attains aatura -
yon even before the beginning of impact sonizationy 302 ip(U} curves
ghift with a rise of temperature toward lower U values. The effactivity

of § -emission (4= ie/ithrough) ig very small (3«-10"4); she 3 (U) surves

/ /
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3201

display & maximumd, the height of which 18 reduced with & rise of tempere= - cx<f}

ture. gputtering of Bel raises ie considerably, by one order of magnitude
(the current passing through the:junction)‘is.left

ER
(RS

" at best; 1
through

»practically_unchanged in ‘this connection. V.G gandomirskiy is thanked
for his dicussions, and N.V. Sumin end A.M. Fadeyev for their assistance.
There are 5 figures and 11 references! 2 goviet-bloc and 9 non-Soviet-
vloc. The mosat importent references %0 Engliah—language publications
read as followss Ref.21 J. Tenc. Nature, 181, No. 4601, 38, 1958; Ref.>!
L. Patrick, W.J. Choyke. Phys. Rev. Lett., 2, No. 2, 48, 195% Ref.B:
L. Patrick JAP, 31, No. 8, 1505, 1960. C :

:
t

ASSOCIATION: Institut rediotekhniki i elektroniki AN gSSR Moskve
(Institute of Redio Engineering and Electronics, A3 USSR,
Moecow : ) .

UBMITTED: January' 6, 1961
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4. 25T IR £190/E435
AUTHORS ! Egiigigﬂiwﬁ;f;i Stepanov, G.V. and Pckalyakin, v.I.

TITLE: Emission of Hot Electrons from p=n Junctions in
sicC Crystals

PERIODICAL: radiotekhnika i elektroniké, 1961, Vol.6, No.2,
pp.292-297

TEXT: The emission of hot electrons from natural junctions in
SicC crystals is investigated as a function of the reverse voltage
(U,) across the junction and temperature (t)., SiC is of particular
jnterest, since ey > X (Ref 1): (eg - threshold energy of
impact ionization, xX - work function for hexagonal SiC;

€y = 4.3 ev, A® = 4,0 ev). Also its chemical inertness should
give surface gstability. According to R,Goffaux (Ref .4) and Ye.T.
Kharlamova and G.F.Kholuyanov (Ref.S) the most favoured mechanism
is that the partly jonized donor centres become jonized. Earlier
experimental data of L.Patrick and W.J.Choyke (Ref.z) did not
include variation of the emission current iy with field in the
junction OT with temperature, nor was the nature of the emission
centres clarified. However, they did establish the high

densities J3 >1 amp/cm? and the law is = ikea
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where 1iexke - current through the junction and k - constant.

The apparatus and method are briefly outlined (Fig.1). The
crystals were grown by sublimation and the presence of junctions
established from electrOuluminescence and the volt-amp
characteristics. The crystals were salected for brightness when
reverse biased. surface preparation consisted in removing the
$i09 film and polishing. Both d.c. and pulse voltages could be
applied, the latter such that heating effects could be obviated,
even at high reverse voltages. The emission current was Vk/
measured with an electrometer of sensitivity ~ 10-13 amps.

The measured emission current was in the range 10"12 to 10"6 amps.
The emission builds up with time under direct current and at
elevated tempe (~400°C). ght hours, the emission
reaches a stea d becomes Vvery This build up is
probably related to the surface cleanliness. The junction voltage
necessary for emission varies over a considerable range.

Comparison of the pattern of emission on the juminescent screen
with the pattern of light spots on the crystal showed the latter

to be the source of emission. is increased, the number of
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r dimensions of the centres are

emission centres growh. The linea
from the sum of

from 1 to 10y . rrent density, calculated
the areas of the emission centres 18
confirms the mos
In Fig.2, the rapid greo
together with slow incre
very rapid change of temp increasing voltage.

room temperature is maintained by use of 10 u sec pulses

over the whole voltage range. Curves 1', 21 are the

temperatures above 400°C may be due to latti Pulse
jnvestigation carried out for temperatures O

very weak temperature dependence in this range. This result
disagrees‘with the theory of Sh.M.Kogan and V.B.Sandomirskiy (Ref.1)
which is suitable for Ge and Si. Consequently, ms that the
increased scattering with increased temperature co or the
increased number of electrons or that the field in

changes with temperature. s at a voltage
which is still far below breakdown. In 4. it is seen that the
plot of iy 8s a function of lexe is independent of temperature
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Emission of Ho

and voltage, i.e. the given value of gg‘ always corresponds to a
given value of ieks * is expluined by the high junction

fields which depend on e.g. E™ Un) »

acceleration is thus always adequate and not depen

and T. Emission simply increasges with the number of carriers in
the junction. Note the maximum of Yy at the point B (the bend).
Evidently over the portion BC a new scattering mechanism comes
jnto play, the number of electrons capable of being emitted growing
at a sl te than total number of el The relation

between i3 and 1icwxe
1iquid nitrogen temperature.
another crystal. The sharp
o heating ©
10‘4, i.e., very small. y this is due
very highly doped n-type layer, where the electric field is

negligible. The following conclusions are arrived at:

1, The current densities are very high ja = 1 to 10 amp/cm2

which is in agreement with Patrick and Choyke (Ref.2). A

The emission is non-uniformly distributed over the surface. Wﬁt
- J‘ Q.'.
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Lmission of Hot glectrons ...
{s wealter than the thcoretical
this is associated with the incrcased

{ carrier concentration with

%, ‘The temperature depondencs

dependence for Ge and Sij
scattering nullifying~the inereasc ©
Litumpurnturc. :

4, The ratlo v is very small, about 10”7
" related to scattering of electrons near the @
' has a maximum at 2 particular voltage VUp-

above this poin
5. The enitted current is 8
dependent of temperature and vo
tion field which is always

h. This is possibly
mitting aupface; it
‘he decrease of Y
ttering mechanism.
trongly associated with reverse current
ltage. This is explaincd by
sufficient to ‘

-"rwwM;,ﬂ:

and in
the strong junc
accelerate the electrons.

Acknowledgments are expressed to V.B.Sandomirskiy for advice and
to N.V.Sumin and A.M,.Fadeyeva for assistance. There are

-5 figures and 5 references: 5 Soviet and 3 non-Soviet. D{/
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" Fig.l. Experimental apparatus and circuit for the investigation.

K . 5iC orystal
. 0 - tungsten springing of the point
_ CT -~ thick molybdenum rod to increase
heat'conduction from the crystal
accelerating anode plate :
fluorescent screen on &
transparent metallic base
pulse generator
pulse amplifier
meter for measuring stationary
or mean current
meter for measuring d.c. or
pulse voltages
tube electrometer
constant current»supply
anode voltage supply
- temperature measurement.
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A153/a1217 ‘

%.I., and Gor'kov, V.A.
Pevice for generatipg traensient electron packets

Byulleten' jzobreteniy, noe 8, 1961, 20

class 21a%, 13. ¥o. 137545 (466911/26 of January 16, 1958)-

1. A device for generating transient elect
or waveguides, distinct from others in that

ron packets in hollow res

»

in order to obtain monochroma-

- tde electron packets with high current density, an autoeleotronic cathode
(or several cathodes) 18 placed inside the rvesonator (vaveguide) constitut-

ing either & part o

as the resonator (waveguide) jteelf is gituated in & yacuum, 2o
ags above distinct in tnat for the urpose
g wall

a part of the resonator (waveguide
1ike net.
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3,370 (1663,1/137,1/49) E140/E435
AUTHORS : Yelinson, M.I., and Gor'kov, V.A.
TITLE: Certain Features of Field-Emission Cathodes Operating

in Microwave Fields
PERIODICAL: Radiotekhnika i elektronika, 1961, Veol.6, No.2,

PP. 336"339
TEXT: A qualitative analysis is given of the operation of a
field-emission cathode in a microwave resonator. Due to the

pronounced non-linearity of field emission cathodes the emission
in a sinusoidal electrical field occurs in the form of short
electron packets. For example, about 492% of the charge emitted
during a period can be concentrated in a phase interval of 16°,
during which the electric field varies by % 0.5%. Experimentally
the eleciion concentration in the packet has been obtained in the
range 10 to 101% em~3, Furthermore, the conditions of ion
bombardment for such a field emission cathode are much more
favourable than the case of a d.c, device. There are 5 figures
and 3 references: 2 Soviet and 1 non-Soviet,

SUBMITTED: October 19, 1960
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q,430° (5% //3'7,//1/-7) E140/E163
AUTHURS 3 zhdan, A.Ges and Yelinson, M. 1.

TITLE The energy distribution of field emission electrons
from semiconductors

PERIODICAL? Radiotekhnika i elektronika, vol.6, No.lk, 1961,
PP- 671-672 :

_TEXT! This note is a continuation of previous work by

Yelinson and colleagues (Refs. 1, 2), on the theoretical and

experimental study of the influen ternal electric fields

on semiconductor field emissiomn. t d earlier that the
emission in the presence of an interna is substantially
non—equilibrium. The appar d in the present study is

" similar to that of R.D. You~. and E.W. Miller (Phys.Reve., 1959,
113, 1, 115). It was found that the field emission of high-
resistance semiconductors does 1in fact have & non-equilibrium
character; at jnternal fields of the order of 10“ v/cm there is
a substantia temperaturei with increase of
lattice temperature the rate of increasée of electron temperature
decreases; -at large jpternal fields & substantial number of
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E140/E163

The energy distribution of field emission electrons from
semiconductors

emitted electrons occur above the potential barrier.
There are 2 figures and 3 references: 2 Soviet and 1 English,

SUBMITTED: January 3, 1961
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XQLINSON, M.I.; DOBRYAKOVA, F,F,; KRAPIVIN, V.F.; MALINA, Z.A.; YASNOFOL!SKAYA,
oy K.k, Coa .

-

Concerning the theory of field emission and thermoionic field

emission of metals and semiconductors, Radlotekh. i elektron

6 no,8:1342-1353 Ag '6l. L (MIRA 14:7) :
(Field emission) (Metals—Electric propérties) (semiconductors)
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i ?I 3/30 (/dd3///3{/ ///4//37) D/246/D302
AUTHOR§: Basalayeva, N.Ya., Yekimenko, T.M., Yelinson, M.I.,
i:iéov, D.V., Savitskaya, Ye.S., and Yasnopol'skaya,
TITLE: Investigating some properties of a cold m§gnesium~

-oxide cathode with @elf-enhancing emission

PERIODICAL: Radiotekhnika 1 elektro!ﬂka, v. 6, no. 10, 1961,'
17289 - 1740

TEXT: The aim of this work was to study some pefperties of cold -
magnesium oxide cathodes which were not investigated in technical :
i1iterature. In the experimental apparatus, cathodes made by cata-
phoresis and spraying were used, with varying thicknesses (6 - 351
and 12-60 p, res ectively). They both had nhigh p&gpusness (80 4% of ;
the <osal volume). They had nickel substrate of the thpe WM (mag-
nesium added) and platinized nickel. The instrument used was a
diode with tubular cathode of oval cross-section and a mesh-anode.
The starter used was a thin (100 p @) tungsten filament. The ca-
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gpecimens approXe. 4008 Their volt-ampere characteristics coyrespon-
ded to those in the 11terature. a) To investigate the effect of
oxygen, specimens were S xiaized in cycles, alb 850°C in atmosphere, A
starting at 0.1 mm of Hg pressure. Then the max. stable current, le
was me d with the corresponding potential aqifference, Uay pet-
ween ano 1e/Ua was then taken as &n approximate cri-
terion of t § of the cathode. Fig. 4 shovs 1¢/Up a8 & funi-
tion of the number of cycles (8) for cataphoresis cathodes. Fige 5

- the same for sprayed cathodes. The came types of curves were ob-
tained for platinized nickel 50 p thick),

which proves that NiO layer does not play any significant role in

the mechanism of emission. b) Investigation of temperature-depen—
dence showed that there are both reversible and jrreversible chan-
ges of the emigsion. If the cathode is hecated higher than 400°C,
1rreversible processes gtart. It was gshown that heating up the Mg0
layer is responsible for limiting current density,

ment by its cooling. c¢) The time dependence of the 8

cess was 2also jnvestigated. It was shown that it is gufficient 0

- card 2/ <
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illuminzte the cathode to start the cold emission. On the other
hand the decrc .ce of the incandescence of the starter electrods
greatly increasc¢. the starting time, d) The influence of the pre-
sence of a magnct.c field is shown in Fig, 14. e) The increase in
thickness (up to 30 - 40 1) of sprayed cathodes improves their emit-
tive properties. The opposite is true for cataphoresis

. but comes from single centers, situated in cracks for thick ones.
g) By positively charging up the Mg0 layer, it was impossible to
start the emission, thus it ig necessary to introduce a small
amount of free electrons for starting. At the end the authors dig-
‘cuss the various hypotheses proposed in technical literature to ex-‘7L/’
’ 0 test them in theirp future
experiments. There ar references: 6 Soviet-bloc
and 5 non-Soviet-bloc. the 4 most recent English-
language publications read as follows: D. Dobischek, Electronics -
and Cor—ms, 7, 5, 26, 1959; A.M. Skellett, B.G. Firth, D».vw. Mayer,
Proc. 1.:.8., 47, 10, 1704, 1959; v, Mizushima, Y. Igarashi, 7.
Imai, J. P}lyS- Soc., Japan, 15’ 4' 729, 1960; H.N. Dagliﬂh, PI‘OC- I.
E.E., 108B, 37, 103, 1961,
SUBMITTED: May 23, 1961
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ZHDAN, A,G,; YELINSON, M.I.; SANDOMIRSKIY, V.B.

miconductors,

Study of the spectra of autcelectrons emitted by se

Radiztekh. { elektron. 7 no.41670-686 Ap '62, (MIRA 15:3)
(Semiconductors) (Electrons)
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s/109 62,/007/009/004/018
D409/D301

AUTHORS ¢ cor'kov, V.A., Yelinson, M.I., and sandomirskiy, V.B.

TITLE: On the role of the space charge in drawing field-
emission currents of high density

PERIODICAL: Radiotekhnika i elektronika, ve. 7, nO. 9, 1962,
1495 - 1500 o

TEXT: The possible causes are considered of the observed deviation
of tne current-voltage characteristics of field—emission of metals
at high current densities. In this connection the authors analyze
the role of the space charge and of the shape of .the potential
barrier at the boundary emitter-vacuum. It is shown that if a suf-
ficiently strong positive space-charge 1s formed in the emitter-
anode space {e.g. by jonized residual-gas molecules), this lcads to
a certain type of deviation of the current-voltage characteristice.
First, the space charge is calculated by an approximate method.

The calculations are checked by experiment., The pressure in the ex-
perimental diode varied between 10-8 and 10-4 mm Hg. The prepara-
tion of the tungsten enitters, as well as the experimental procedu~-
Card 1/2
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On the role of the space charge ... D409/D301

re were described in the references. It is concluded that the ini-

tial region of deviation of the current-voltage characteristics is

mainly due to the influence of the space charge. The barrier effec:s

are apparently weak and appear in the region of higher electric

field strength. The experimentally observed shift of the entire
current-voltage characteristic towards larger values of the field,

is apparently due to the polarizetion of residual-gas molecules,

There are 3 figures. The most important English-language reference :
reads assfollows: N.C. Barford, J. Electronics and Control, 1957, yJ/
3, 11, 163. ' ‘

SUBMITTED: January 30, 1962
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Theoretical and experimental ... D409/D301 ' :
tne emitter radius. B uation (7) was solved by numerical methods.
The dependences T = f%t) and T = £(r) were calculated for various
values of I; thereby the perameter © (the semiangle of the emitter
cone), assumed the tollowing values: g; 153 25; 35 and 459, The
current density J equalled 2.108 A/cmé, The above theoretical con-
siderations were compared with experiment. The theoretical and ex-
perimental cur X jve agreement; the quantita-
tive discrepancies ar to various factors which ar
not taken into account by theory (the damping effect of the space
charge, the use of the mean current-density instead of the actual
current density, etc.). The theoretical calculations for small se-
miangles « (~<:30°), are qualitatively in agreement with the resulis
of W.P. Dyke a. oth., (Ref. 1: Phys. Kev., 1953, 91, 5, 1043}, For
values of a > 300, the authors obtained a stronger dependence of
the critical current-density jcrit on «. The theoretical and expe- .

rimental curves J,njt = o(a) and j = ¢(t) with U = const., were in

good agreenment. Ko use of self-heating effects can be made, in view
of the instability of the processes jnvolved. In practice, it is
most convenient to use emitters with large semiangle (a = 909 and
card 2/3 :
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Theoretical and experimental ... : D409/D301 .

above). Such cathodes have great stability in the "vacuum" arc,.
small emission-angles and considerable operating current-densities.
There are 10 figures.

SUBMITTLD: January 12, 1962
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LUTSKIY, V.N.; YELINSON, M.I,

Eiperimental study of the energy spectra of electrons emitted
by a yttrium oxide cathode in strong electrical flelds,
Radiotekh. 1 elektron. 8 no.3:457-470- Mr '63. (MIRA 16:3)

(Thermivnic emission) (Eleotric fields) (Eﬁa;btrone#-Spectra)

APPROVED FOR RELEASE: 09/01/2001 CIA-RDP86-00513R001962530001-4"



"APPROVED FOR RELEASE: 09/01/2001 CIA-RDP86-00513R001962530001-4

LR LY IR A i UCRE e G AR W L
= -

YELINSON, M.I.

Development of cathode electronics, Vest. AR 8$8R 32 no,3:89-91
Mr '62, - (MIRA 15:2)
(Céthode rays~-Congresses)

~,

APPROVED FOR RELEASE: 09/01/2001 CIA-RDP86-00513R001962530001-4"



"APPROVED FOR RELEASE: 09/01/2001 CIA-RDP86-00513R001962530001-4

YELINSON, M.I.; KUDINTSEVA, G.A.

g

. dse
Field emission cathodes based on retal-like high-celting cocpounds

VIRA 15:9)
tekh. 1 elektron. 7 no,9:1511-1518 S 162, (
fadiote (Cathodes) (Field emission)
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‘ AUTHOR: ﬁaseleseva,fn. Ya.; Yelinson, M. I} Zernov,'D. . 73 L

of seli-mteined_}d_!go,\cethode’ emission to tempe

. “J - H
V. 8, no, 5, l%}’ 878.880 '
14quid-nitrogen temjpera.turﬁ’ B —~M

i - TPITLE; Relationship
_8OURCE: Rediotekhnika 1 elektronika,

' mOPIC TAGS: self-sustained cathode emission,

' ABSTRACT: A device hes been develop ed for investigating veriations of the self-
roL auﬁtained_gg_lg-_-ce.thode:?‘emission from en Mg0 cathode with changes in temperature ‘
. within e renge from -196 to +500C. The Mg0 leyer wes deposited glong the center f

- portion of & 3.mm diemeter nickel tube closed at on2 end, vhich wos then sealed
ough the sector :

in a gless flosk. Heating vas effected by pessing current thr
led by £1lling the tube with

of the tube bearing the Mg0; the sector was €00
11quid nitrogen, Prior to meking temperature meesurements the device wos sub-
14 local. condensation of residusl geses '

merged in 11quid nitrogen in order to oV0
and vopors upon cooling of the cathode, Measurcments have showvn thet at a teme
perature close to -196C gelf-sustained emission stopped completely. From -120

':i~f%~'~to— arléocj——a,#fewumicroempergg_q;’ self-cmission wos pehieved. With a further
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. inerease in temperature, current increased slowly at first and then rose rapidly,j
i pessing to a meximm at about 200C, and eftervards dropped off steadily up to
‘the 500C test level, A different curve wes generated by decreesing temperatures,
giving a hysteresis escribed to residual effects in the cathode, It is suggested
that the sharp drop of emission with decrease in temperature is due to the ac-
curmualetion of apace charges resulting in a £ield dfstribution within the surface
lgyer vhich inhibita emission, The decrease at high temperature 4s due to the
decrease of field within the layer owing to en increase in its conductivity.
Orig. ari, has; 3 figures, ) ] o
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Zernov, D. Vi savitskaya, Ya. S.

‘N. Ya; Yelinson, M. I.;

| 'AUTHOR: - Basalayeva,

R T
cathodes\with gelf-sustained emission

e

'f.IIfLE:f The role of porosity of
nika’ Ve 8’ ﬂO-_s, 1963,

" SOUHCEs Rediotakhnika & alekere §81-883
nonporous surface, emitter

elf-sustained emission,
ie material, uniform magnetic

TOPIC TAGS: cold cathode, s
anode voltage, dielectr

- porosity, current emission,
04 A ,
ed for the .investipgation o

© ABSTRACT: "A device has been develop
of cold-cathode selffsﬁstaihed emission from a nearly nonporous surface in order

to establish a correlation between the emission phenomenon and emitter porosity.
i Al,04 was selected as the drelectric material because ©

| deposited in thicknesses between saveral hundred and several thousand Angstroms.
! "The entire device was placed in a uniform magnetic field directed perpendicular
to the cathode survace, so that the pattern of current emission could be observed
en a fluorescent screen. The behavior of emlssion as a function of anode voltage

A;nd time elapsed after the application of starting ¢

urrent is described. After

f the distribution

£ {ts low porosity and was
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| testing, the tube was dismounted and the distgibutionVoprggggﬁgg;the,,a\,lEosflayér,._:w -
wwas,inveatigated.v——»'rhe-results*showed‘thai"at'fﬂﬁi'"ﬁﬁiéknesses above 1000 A
the emission originated from 1 to 3 centers located close to the cathode ends,

.- where the film was apparently thinner and contained fissures. The main part of

" the cathode, where no pores were detected, did not emit, 1In films of several

i hundred Angstroms in thickness the presence of individual point centers of emission,

|- densely éndruniformly distributed on the cathode surface, and a corresponding '

i pattern of porosity distribution were observed. "It appears form the Al,0, tests

that some porosity is a requisite for self-sustained emission. However, this

xtended to other dielectric materials, which
| may possibly em{t from compact (non-porous) layers. Orig. art. has: 3 figures.

i -ASSOCIATION: none
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TACCESSION NR: AP4043352
. AUTHORS: Yelinson. M. I.; meskiy. V. K-

! . TITLE: Expetim’ental jinvestigation of the spectral composition of
hot electromns emitted by a silicon pn junction

' SOURCE: Fizika tverdogo tela, v. 6, no. 8, 1964, 2343-2352

¢ pQPIC TAGS! gilicon, electrbn emission, high temperature electron.
- pn junction, cesium, electron temperature, emissivity

. ABSTRACT: ' In view of the 1imited scope of the only published report
Letta Ve ’ 87' 1961)0

" on the subject (J. 2. Moll et al., Phys. Rev.

the authors measured simultaneously the spectral composition of hot

" electrons and the integral characteristics of a typical hot-electron -

 emitter (cesium-coated silicon p—-n junction). The investigations ,
were made on silicon voltage-stabi.lizer elements rated 20-~25 volts.
The spectral composition was measured by the retarding-potential

Cod, /83 T e
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| ACCESSION NR: AP4043352 ‘ ;_

method in a three-electrode spherical system using slotted anode
diaphragms and provided with a removable attachment for cesium
. coating of the silicon crystal. The test procedure and equipment
‘, are briefly described. The results have shown that at high energies
i - the electron energy distribution is Maxwellian. The electron tem-
perature amounts to 4000--5000K. Simultaneous measurements were
‘ made of the dependence of the current through the sample on the '
. erystal voltage, the dependence of the emission current on the crys=
. tal voltage, and the dependence of the collector current on the !
collector potential for different values of the crystal voltage. ~ }
| © The maximum value of the electron temperatures for the different | -
| spamples ranges from 1000 to 7000K with the most frequently encoun= i
! tered values being 4000~--5000. The gaturation of the emission '
| current is connected with the limited growth of the electron tem= |
k' perature as a function of the crystal voltage. "The authors are
| grateful to V. B. gandomirskiy for a discussion of the results and |
%}»to V. N. Kozlov for help with the experiments. Orig. art. hasi
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© YELINSON,.M.I.j ZHDAN, A.G.j; KRAPIVIN, V.F.; 'LTNKOVSKIY,"Z}i}B;;' 'LUTSKIY,' V.NV.;f o
SANDOMIRSKIY, V.B,
Theory of a "noncontact? version of the emission of hot electrons

from semiconductors, Radlotexh, { elektron. 10 nc.7:1288-1294 J1
165, (MIRA 18:7)

1. Institut radlotekhniki { elektronikl AN S$5SR.
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. | AUTHOR: _}g%égggn,mu. 'L5M?B§EEL,§;/9J; Kudintseva, G. A.; Chupunova, M. Te.

ORI

T
TITLE: Thermionic and field emissions from stannic oxide

| SOURCE: Rediotekhnika i elektronika, v. 10, no. 8, 1965, 1500-1506

-

TOPIC TAGS:i‘thermionic'émission, rield ‘emission, stannig oxide

ABSTRACT: Thin (0.1—0.3 p) polyerystalline SnO2 films deposited on an opticelly- | .
.| polished quartz were subjected to constant and pulsed (100 pps) volteges. A very :
‘{intense hot-electron emission was observed at low wvoltages, which demonstrates the !
| possibility of a strong Yoverheating” of the electron gas in thin Sn0, films. The
curve of film voltaege vs Fmission current was typical of previously studied emis-
i sion systems; viz., the emission current first increased rapidly and then tended to
geturate. Theé current-voltage characteristic of the film is lincar #ithin a wide
" | range of voltages; the curve of emission plotted against the film voltage had its
“ ! maximum at a low voltage. A controllable high-current-density stable field enission
from a-Sn0p film having a thin break was observed et low voltages. "The authors
_iwish to thank V. ‘B. Sandomirskiy and Shi M. Kogan for a useful discussion of the
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;TITLE: Contribution to the theory of volteampere characteristic of a field-effect
ffilm triode _ . .

! ;
EOURCE: AN SSSR, Dokledy, v, 162, no. b, 1965, 7894790

)
|
!
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|

TOPIC TAGS: volt ampere chdraéteristic, thin £ilm circuit, semiconducting film

!
!
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AUTHOR: Zhdan, A. C.; Abbyasov, Z.3 Yelinsca, M. I-5 Chugunove, M- Ye., b ;

(T d

\ 1

TIPLE: Studies of thin-film rield-effect transistors based on cas.

ORG: none

SOURCE: Voprosy plenochnoy elektroniki (problems in thin film electronics); sbornik
statey. Moscov, Tzd-vo Sovetskoye radio, 1966, 384-389

TOPIC TAGS: rield effect transistor, thin film circuit, volt smpere characteristic

ABSTRACT: Operating characteristics of thin film FET's were measured, with pa.rticula.r
interest in the effect of temperature extnaes on trausient response. Samples wvere
va.cuum-deposited, end consisted of CcdS-Al sources and drains, with SiO(Can)Al gates.
Film thickness was from 2 to 5 mm; gate widths were either 9 or 18 y. Response to
square wave pulses varied widely, depending on both pulse length and differences in
the crystalline structure among gamples. Fig. 1 shows the different regponses to
100-sec pulses obtained from three gamples. The action of veast" and nglow" trepping

is described as governing the observed rise end decay effects. Temperature tests,

i 621 302.323,241539,216.2
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Fig. 1.

CdS FET response to 100-sec pulses-
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} A,P'6033657
done at 1072 mm Hg- from 20C to 130C, showed general improvement in characteristics
with increased temperature, including an increase in gain. This indicates that at

higher tempex:atures the deeper lying traps play a predominant part. Volt—ampere
characteristics as functions of tempersture are also given. Orig. art. has: Sfiguree,

E
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R !AUTHOR: Ogrin, Yu.vF_g; Iutskiy, v, N.; Yelinson, M, I. hi‘f/J

, ORG: - Institute of Radio Engineering and Electronics, Academy of Sciences 8S8R ﬁ ‘
| (Institut radiotekhniki 1 elektroniki Akademii nauk 55SR) i - |

=
- ' "#Hz B
TITLE: Observo.tvion of quantum size effects in thin bigmgf g ¢

é
1 . 7
{ SOURCE: Zhurnal eksperimental.'noy 1 teoreticheskoy fiziki. 7 Pis'ma v redaktsiyu,
| Prilozheniye, v. 3, no. 3, 1966, 114-118
}

| TOPIC TAGS: bismuth, galvanomagnetic effect,
- | magnetoresistance, semiconductor property

I ABSTRACT: The authors have investigated the thickness dependence of the resistivi-

ty (p), the Hall constant (R,), and the magnetoresistance (Ao/p) of Bi f£ilms at

I 300, 78, and 4.2K (magnetic ield perpendicular to the plane of the film), The

! £ilms were prepared by spm;terindﬁt"li‘-i"il -8

: ;’ heated to 70--80¢. To reduce the scatter in the value
! caused by difference between substrates, 12 samples of
! sputtered on a single substrate. Electron-diffraction

- | that the £ilm structure had a texture in which the dis
i 1ites did not exceed 10--15°. The measurements of 0,

magnetic thin film, Hall effect,

investigations have ghown
orientation of the erystal-
20/p, and the Hall emf were

| v : 2 K
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. 1 20342-66
ACC NR:  AF6008735

made by a null method. The magnetic field during the measurements was 8 xoe. A
characteristic feature of the thickness dependences of p.l/ P20 Nofpy Ry 8nd the
Hall mobility 1s the presence of o 11 the mefsured quantities as
functions of the f The distance between neighboring maxima (or mini-
ma) is = 400--500 A, The amplitude of the oscillations increases with decreasing
temperature. Assuming the cbtained oscillations to be manifestations of quantum
gize effects, the asuthors use the experimentally measured period of the oscilla-

. ! tions and estimate the effective mass of the carriers. The agreemeat of the cb-

} tained value (0.0 ) with the published date can be interpreted as & t{ransition
| of the semimetal o & dielectric, and that the effects obtained are quantum pize !

effects. The tentative character of this deduction 4g emphasized in the conclu-
gion. The authors thank V. B. Sandomirskiy for an evaluation of the work, R. T.
Sheftal' for the structural analysis, and Ye. B Baranova for help with the mea~-
surements.. Orig. art. has: 1 figure and 1 formula. A

| i SUB CODE:. 20/ ~ SUBM DATE: 10Dec65/ - ORIG REF: 002/  OTH REF: 003
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ACC NR: AP6027249 SOURCE CODE: UR/0109/66/011/008/1536/1537

AUTHOR: Zhdan, A, G.; Sheftal’, R, N.; Chugunova, M, Ye.; Yelinson, M. I.
) ) 'WM -
ORG: none

. TITLE: Proporties of cadmium-~sulfide films produced by vacuum-ar raying onto
‘directive backings

SOURCE: Radiotekhnika i elektronika, v. 11, no. 8, 1966, 1536-1537

TOPIC TAGS: microelectronic thin film, cadmium sulfide

"ABSTRACT: G. A. Escoffery did not obtain high-quality single~-crystal CdS films
‘apparently because of nonoptimal experimental conditions (Solid State Electronics,l
1963, 7, 1, 31). The present article reports the successful preparation and

~testing of CdS films sprayed onto muscovite, flogopite, NaCl, KCl, and A =-AL O ;
 R. Zuleeg's method of spraying was used (Solid State Electronics, 1963, 7, 1, 31).
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- Exact data re the spraying process yielding high-quality single~-crystal CdS films

-is reported. Test results: resistivity of muscovite-deposited CdS film was '
107 ohms«cm; Hall mobility, 110 ecm®/v secc; at low spraying temperatures,

:0.05 ohm-cm and 10 cm?/v gec, respectively. Glass-deposited films showed

10" ohms.cm and 1 ¢cm?/v sec, respectively. Other data s reported. Orig. art.
‘has: 5 figures. ' E
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