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L.A. Sena and Yu.M. Kagan deal with "Elementary Processes
of Determining the Motion of Ions in Gas". ,

A paper by Ye. Bedereu (Rumania) dealt with "The Role of
Resonance=-recharging in the Kinetics of Ions".

I.S. Stekol'nikov considered the initial stages of the
development of sparks (corona-~leader, main channel and the
final channel).

B.N. Klyarfel'd gave a survey of the ignition processes

of the discharges in highly rarified gases.

The mechanism of the breakdown of a high-~vacuum gap was
elucidated in a paper by V.L. Granovskiy.

L. Tonks (USA) expounded a theory of the motion of
electrons in a magnetic trap (see p 1316 of this journal).
Academician R. Rompe (Eastern Germany) dezscribed a number
of experiments on non-stationary plasma conducted by
himself.

M. Stenbeck (Eastern Germany) gave a generalised theory of
plasma. The conference was divided into six sections.,

The first section was presided over by L.A. Sena and was

Card 2/15

APPROVED FOR RELEASE: 08/25/2000 CIA-RDP86-00513R001652720011-6"



"APPROVED FOR RELEASE: 08/25/2000 CIA-RDP86-00513R001652720011-6

66702

sovﬂog-Q-B-zal‘gf
Report on the Second All-Union Conference on Gas Electronics

concerned with the elementary processes in gas discharges,
The following papers were read in this section:
Ya.M. Fogelt'- "Transformation of Positive Ions Into
Negative Ones in Rarified Gases".
Ya. M. Fogel' with V,A, Ankudinov and D.V. Pilipenko -
"Capture and Loss of Electrons During the Collision of
Fast Atoms of Carbon and Hydrogen with the Molecules of
Gases".
N.V. Fedorenko et al. - "Dissociation of Molecular Ions
of Hydrogen During Collisions in Gas".
I.P. Flaks and Ye.S. Solov'yev - "Capture Cross-sections
of Electrons in Multicharge Ions in Inert Gases",
R.M. Kushnir et al. - "Experimental Investigation of the
Resonance Recharging in Certain Single-atom Gases and
Metal Vapours".
0.B. Firsov - "Qualitative Investigation of Inelastic
Collisions of Atoms"“.
L.M. “‘Volkova - "Effective Excitation Cross-sections of the
Spectral Lines of Potassium and Argon".

Card3/l§ I.P. Zapesoehnyy and S.M. Kishko "Some Results of the
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Investigation of the Optical Functions of the Excitation
Bands of a Negative System".

A.A. Vorob'yev and A.G. Vlasov - "Investigation of the
Scattering of the Electrons in a Betatron Chamber",

The second section was presided over by B.N. Klyarfel'd
and was devoted to the problems of the electrical break-
down in rarified gases and in high vacuum. The following
papers were read in this section:

G.Ye. Makar-Limanov and Yu.A. Metlitskiy - "Blectrostatic
Control of the Ignition of Glow-discharge Tubes®"(see

p 1274 of the journal).

S.V. Ptitsyn et al. were concerned with the breakdown

in a high-voltage mercury rectifier (see p 1278 of the
journal).

L.G. Guseva "Ignition of the Dlscharge in Non-uniform
Fields at low Gas Pressures" (see p 1260 of the journal).
A.S5. Soboleva and B.N, {lyarfel'd - "The Discharge Phenomena
Between a Point and a Flane at Gas Pressures of
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T.B. Pogel'son - "Methods of Reducing the Energy Lost in the .
Formation of a Breakdown". S
L.I. Pivovar and V.I. Gordiyenko - UMicrodischarges and ;
pre-breakdown Currents Dotwoon Motal Electrodes in High
Vacuum".
V.A. Simonov and G.P. Katukov - "Investigation of the i
Processes of Initiation and Development of a High-voltage . :
Discharge in Vacuum".
E.M. Reykhrudel and G.V. Smirnitskaya - "The Character-
istics of Ignition in High-vacuum in Magnetic Fields"™.
L.V. Tarasow et al. dealt with the transfer of the electrode
material during the pre-breakdown stage in vacuum.
N.B. Rozanov et al. - "The Motion of Micro-particles of
Substances During Electric Breakdown in Vacuum®.
The third section dealt with the problems of electric
sparks, corona and therpractical applications. It was
presided over by I.S. Stekol'nikov. The following papers

were read:
V.I. Levitov et al. - "probe Investigation of the a.c.

Corona Fields". J(
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G.N. Aleksandrov - nglementary Processes in the Ionisation
Zone of Corona-type Conductors at Atmospheric Pressures®.
V.A. Burmakin - "Appearance of a Corona Discharge in
Hydrogen and Nitrogen®

P.N. Chistyakov et al. - "Some Properties of the Corona
Discharge in Hydrogen if/Coaxial, Cylindrical System".

A.S. Soboleva and B.N. Klyarfel'd - “Appearance of Discharge
Phonomena Dotween A Point and a Plane at Gas Pressures of :

102 - 1.0 mm Hg".
Ya.Yu. Reynet et al. = Mmiethods of Unipolar Tonisation of i

Air By Mcans of Acro-ionisers (sce P 1335 of the journal).
M.P. Vanyukov et al. - "Time Snectra of the Radiation of
a Spark Discharge in Inert Gases" (see p 1284 of the
journal).

M.P. Vanyukov and A.A. Mak - "Production of High

Temperatures by Means of Spark Discharges™.
. VeA. Peretyagin - wInfluence of the Magnetic Field cf
" the Electric Discharge on the Dividing Surface of Two Media®™.
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I.S. Stekol'nikov - "New Data From the Study of Long
Sparks",
M.I. Sysoyev - "Properties of the Breakdown of Compressed
Air in a Comparatively Uniform Field in the Presence of
Localised Non-uniformities".
A.A. Vorob'yev et al. - "Pulse and Oscillographic
Techniques for the Measurement of the Discharge Lags
in Dielectrics™ (see p 1257 of the journal).
A paper by B.N. Zolotykh dealt with the problem of the
basic theory of the electric erosion (see p 1330 of the
journal).
The fourth section was presided over by S.Yu. Luk'yanov
and was concerned with the non-stationary and low-
frequency discharges. The following papers were read:
I.G. Nekrashevich and A.A. Labud - "The Nature of the
Current Interruption During the Electric Explosion of
a Meotal Wire".
V.A. Simonov - "Propagation of Plasma From Local Pulse
Sources",

Card 7/15G .G, Timofeyov et al. - "Obscrvation of an Electro-~
dynamically Compressed Arc By Means of an Electron-optical
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Converter".

M.S. Ioffe and Ye.Ye. Yushmanov - "Investigation of

the Radial Electric Field in an Ton Magnetron®. ,

V.A. Belyayev and M.K. Romanovskiy - "Experiments with an

Electron Model of a System with Magnotic Samples®™.

A.M. Andrianov et al. "Distribution of Magnotic and Electric
Fields in Powerful Pulse Discharges". ‘ :
G.N. Harding (England) - ®Spectroscopic Determination

of the Plasma Temperature in the "Zeta" Equipment®

(see p 1326 of the jourmal).

The papr by Harding aroused a lot of interest and
Academician L.A. Artsimovich expressed the opinion that
the electrons and ion temperatures in the "Zeta"™ should
be of the same order; instead, according to Harding,

the electron temperature is lower by an order than that
of the ions.

A paper by S.Yu. Luk'yanova and V.I. Sinitsyn was devoted
to the problem of spectroscopic investigation of heated

. 1 . .
C:xrdB/l’ pLasma K
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I.M. Podgornyy and N.G. Koval'skiy -~ "New Data on X-ray
Radiation During Pulse Discharges" i
V.A. Khrabrov and M.M. Sulkovskaya dealt with the investi-
gation of the neutron radiation in powerful gas discharges
in chambers with conducting walls.

N.A. Borzunov et al. - WInvestigation of the Gas Discharge
in a Conical Chamber".
S.M. Osovets et al. - YA Turn of Plasma in Transverse

Magnetic Field".
I.G. Kesayev "Data on the Division of a Cathode Spot

on Mercury in a Low-pressure Arc" (see p 1289 of the
journal).

A.E. Robson (England) - "A New Theory of the Cathode Spot"
(see p 1295 of the journal). -

L.N. Breusova - "Positive Column in a Hydrogen Discharge
With Stationary and Pulse Loads",

I.G. Nekrashevich and A.A. Labud - "Current Distribution. on .
the Surface of Electrodes in Electric Pulse Discharges™.
L.S. Eyg - "Some Properties of Gas Discharges in Low-voltage

Card9/15 *» Halogen Counters". a(
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G.I. Glotova and V.L. Granovskiy - 2Comparison of the

Initial De-ionisation jn the Isotopes of Hydrogen (H

and DY".

L.A. Akol'zina communicated somc results on the pre-breakdown
current pulses at low pressures.

M.Ya. Vasil'yeva and A.A. Zaytsev - uCharge-density
oscillation Waves in Cylindrical Plasma". ‘

L. Pekdrek of Czechoslovakia communicated some information

on the wave-like phenomena in gas-discharge plasma.

B.G. Brezhnev dealt with the problem of the determination

of the energy of fast iomns in pulse dischargesS. .
B.B. Kadomtsev = nCconvection Instability of a Plasma String®.
S.I. Braginskiy and V.D. Shafranov - nTheory of a High-

temperature Plasma String".
The fifth section was presided over by N.A. Kaptsov and

dealt with high-frequency currents in gases. The following

papers were read:
V.Ye. Golant - wpormation of Ultra-high Frequency Pulse

Discharges in Inert Gases".
Cardl0/15
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G.I. Pateyuk - "Iafluence of the Boundary Conditions on
the Formation and Maintenance of High-frequency Discharges™.
P.S. Bulkin et al. - "Investigation of a Self-maintained
Ultra-high Frequency Pulse Discharge and the Process of
its Development". ’
G.N. Zastenker and G.S. Solntsev - "Some Results of the
Investigation of the Formation of Low-pressure High-
frequency Discharges"™. ‘
G. Margenau (USA) - "Conductivity of Weakly Ionised
Plasma™.
A.A. Kuzovnikov - "The Conditions of Transition From
High-frequency Corona Discharge at Atmospheric Pressures®.
V.Ye. Golant - "The relationship Betwee:x the Character-
istics of the Ultra-high Frequency Current and the Direct
Current in Gas Discharges™.
B.B. Lagov'yer analysed the conductivity of the disin-
tograting plasma in tho window of a rosonance discharge
tube.
S.M. Levitskiy and I.P. Shashurin dealt with the

Cardll/lsapplicability of the probe method to high-frequency
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discharges (see p 1238 of the journal).

The paper by V. Ye. Mitsuk et al. was devoted to the
investigation of the ultra-high frequency plasma by
means of the Stark effect.

G.S. Solntsev et al. dealt with the problem of electric
fields in a high-frequency discharge at low pressures.
Ye. Bedereu of Rumania read a paper entitled "High-

frequency Discharges in Methane”. :
The work of the sixth section was devoted to the problems

of plasma and its radiation; the section was presided
over by V.A. Fabr kaﬁ The following papers were read:

Yu.M. Kagan - "Ne ?i nigdeProbe Methods of Plasma,

Investigation?

V.I. Drozdov - "gscillographic Measurements in Plasma®™.
V.A. Simonov and A.G. Mileshkin - "Investigation of the
Movement of Plasma by Means of a Mass Spectrometer of
the Transit Time".

A.V. Rubchinskiy - "Application of the Oscillations on a
Small Anode to the Measurements of the Vapour or Gas

E " k . P
cardlz/lsbonslty (s00 p 1311 of the journal). )<
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A.A. Timofeyev - mMeasurement of the Gas Density During
the Dynamic Operation of a Discharge™ (see p 1306 of

the journal).A.V. Nedospasov = The Nature of a Striated
Positive Column".

V.I. Perel' and Yu.M. Kagan - "rhe Theory of Probes for
Arbitrary Pressures".

Yu.M. Kagan et al. - WTrhe Positive Column of a Discharge
in a Diffusion Regime".

M.V. Konyukov - "Influence of the Processes of the
Annihilation of the Negative Ions on Their Concentration
in the Column".

M.D. Gabovich and L.L. Pasechnik - "Anomalous Scattering,
Excitation of Plasma Oscillations and Plasma Resonance"
Yu.L. Klimantovich - "Energy Lost by Charged Particles for
the Excitation of the Oscillations in Plasma (the Langmuir
paradox)" and "The Theoryof Non-linear Plasma Oscillations™.
Ye.G. Martinkov and I.G. Nekrashevich - "Dependence of
the Temperature in the Near-electrode Region of a Pulse
Discharge on the Material of the Electrodes™.

Cardl3/15 A(
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N.A. Neretina and B.N. Klyarflel'd - "Formation of Light
Spots on the Anode of a Gas Discharge (see p 1301 of

the journal).

N.A. Matveyeva -"Distribution of Binary Mixtures of Inert
Gases in a d.c. Discharge".

V.G. Stepanov and V.F. Zakharchenko - "Some Phenomena

in Rarified Plasma".

V.G. Stepanov and V.S. Bezel! - "The Possibility of
Obtaining Highly Concentrated Plasmas".

G.V. Smirnitskaya and E.M. Reykhrudel' - "Some Character-
istics of the Discharge in an Ton Pump and in a Magnetic
Ionisation Vacuum Gauge".

Ye.T. Kucherenko and O0.K. Nazarenko - "Propertles of

a Discharge with Electron Oscillations in a Magnetic
Field" (see p 1253 of the journal).

The paper by L.M., Biberman and B.A. Veklenko considered
the approximate methods for determining the concentration
of atoms at the radiation levels.

Card 14/15
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I.I. Sobel'man and L.A, Vaynshteyn read a paper on

"A Non-stationary Theory of the Stark Broadening of the
Spectral Lines in Plasma®,

M.A. Mazing and S.L. Mandel'shtam - "“The Broadening

and the Shift of Spectral Lines in a Gas-discharge Plasma®.
R. Lunt (England) - "The Kinetics of Blectron Collismsions
Leading to the Excitation of the Molecular Hydrogen in

a Hydrogen Discharge".

V.N. Kolesnikov et al. - "Some Properties of the Arc

Discharge in an Atmosphere of Inert Gases",
A.A. Mak and M.P. Vanyukov -~ "Production of High

Temperatures By Means of Spark Discharges",

X
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sputtering treatment, the dependencé of the depth of metal
grain boundary etching on the parameters of the gas

ing simultaneous sputtering was studied. The
depth of the poundaries was measured by & stenpscopic
methods A quartz print was taken from the atomized

print was photographed i
under an angle of +6 and _6° relative to the optical axiso
The stereo—couples obtained (Figs 5a and p) were studied
with the precision stereometer SM-5, whic
volume effect. In order to obtain more reliable results,
the atomizing of the grain poundary Was studied in mneon

and in air for several types of technical copper with two

different instruments. Ionic etching of

was carried out jnitially in a glass tube. The investi-
the tube. puring

gated specimen was used as the cathode in
atomizing, the specimen temperature was kept constant by
cooling it with watero. The dependence of the depth of
etching of the grain boundary on the potential aifference

between the cathode and anode during atomizing in mneon
card 3/5 was determined. The densi

ty of the discharging gurrent
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Nr 6, pp 697 - 705 (UsSR)

ABSTRACT ¢ In the introduction, short reference is made to papers in which
the domains of ferromagnetics and ferroelectrics are inves-
tigated, and the structure of electric and magnetic microfields
ijg investigated. The fields behave 1ike microlenses, nodulate
the electrons passing through, and make it le to investi-
gate the microstructure. fhen emission systems are used for the
investigation of emission center distribution on the cathode
surface, the microlenses of the cathode produce 2 "pseudocontrast"
in the image of the emission. In the second part of the present
paper the influence exercised by the macrolenses upon the
contrast range of the microlenses is investigated. The equations
of motion of the electrons in the magnetic and electric fields
Card 1/3 serve as 8a basis and solutions are found for the position
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On the Resolving Power of Imnmersion Objectives in the SOV/48-23-6-8/28
Presence of Electric and lagnetic Microfields

optical objectives and irising by magnetic fields is investi-
gated in the same manner. There are 1 table and 22 references,
11 of which are Soviet.

ASSOCIATION: Fizicheskiy fakul'tet Moskovskogo gos. universiteta im. M. V.
Lomonosova ( Physics Department of the lioscow State University

imeni M. V. Lomonosov)
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On the Investigation of the Domains of Ferromagnetics SOV /48-236-15/28
and Ferroelectrics by Means of aun Blectron Mirrer

out by the authers in 1955 (Ref i) are mentioned, in which the
posgibility of obtaining a magnetic contrast was pointed out.
An ipstrument of this construction with axial symmetry is shown
by figure 1.To the fact that the electrons move very slowly in
the range of reiiecting electrodes; the high degree of sensitiv-
ity of this methed is ascribed,; because the electric and
magnetic microfields are very waak. Figures 2.5 show examples
of micropictures, viz. firsi ordinary structural pictures
zompared with elsciron-optical images of the domains, and
further, pictures taken in various magnetic fields are compared.
The investigation of the structure of the domain in ferro~-
magnetics is finally dealt wiih and is supplemented with
examples., Finally, further development was investigated and
found to be promising. There are 9 figures and 7 references,
3 of which are Soviet.

ASSOCIATION: Fizicheskiy fakul!tet Moskovskogo gos. universiteta im. M. V.
Lomonosova (Physical Department of the Mescow State University

imeni M. V. Lomorosov)
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AUTHORS : gpitnikova, I. S« Spivak,AG}"Yfr Sarayeves L- . _ ,

PITLE: Electron Microscopy of the pemperature yariations of the
Magnetic Microstructure of Ferromagnetics (Elektronnaya mikro-

skopiya temperaturnykh 1zmeneniy.magn1tnoy mikrostruktury ferro-
magnetikov »

PERIODICAL: Izvestiya Akademii mauk g55R. Seriya fizicheskaya, 1959,
Yol 23, Nr 6, PP 734 - 131 (USSR)

ABSTRACT: (Refs 1,2) by the guthors and

n electron-optical method is
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g of thermal processes. 0
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Electron Microscopy of the Temperature Variations of the S0V/48-23-6-16/28
Kagnetic Microstructure of Ferromagnetics

microscope used in the investigations dealt with has already
been described in detail by another of the authors! paper

(Ref 2); it has an anode voltage of not more than 10 kv. Three
pictures (Figs 1,2) are given as examples. The struicture re-
corded by means of a metal microscope is compared with its
magnetic contrast, and information is obtained concerning the
formation of the magnetic contrast. The whole-metal construction
of a secondary emission microscope, which was worked out for
the purpose of avoiding the occurring aberration, is then
described. By means of this instrument the authors investigated
the influence exercised by temperature upon the magnetic micro-
structure. Experiments carried out with cobalt monocrystals

show a sudden change of the domains with temperature. The
additional device constructed for the purpose of heating the
object is briefly described, and, finally three pictures (Fig 4)
are shown as examples of structural domain changes at various
temperatures. There are 4 figures and 8 references, 5 of which
are Soviet.
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Investigation of the Strudtural Changes of Dielectrics Which
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ykh jzmeneniy di-
elektrikoV, podvergnutykh vozde i aturys khimiches-
kogo travieniya i ionnoY¥ bombardirovki

PERIODICAL: 1zvestiya Akadenii nauk §SSR. seriya fizicheskaya,'1959,
yol 23, Nr 6, pp T4 - 743 (ussR) :
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In the pres a numbeT of di-
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Investigation of the Structural Changes of Dielectrics 50V/48-23-6-18/28
¥Which Are Under the Influence of Temperature, Chemical Attack, and an Ionic
Bombardment

and further because the discherge curvent in dielectrics can be
accomnlished by the use of metel contact nets. _
In order to inhibit the influence of temperature
and the variation of ion-current density on the dielectric,
tubes with intense water cooling were used. In order to elimji-
nate the disadvantage of the metallic nets, a new method was
developed, by means of which the dielectric is heated to such
temperatures at which it is in a semiconductor state. By means
of the instrument UIT-1 rock salt was treated for 3 hours at a
temperature of 4009¢C, an accelerating voltage of 3 kv, a
current of 3 ma, after which it was investigeted by means of
an electronic microscope. Figure 3 shows the result obtained.
By means of this method, the influence exercised by the evapora-
tion of the dielectric and the critical temperature for the
intense evaporation of the dielectric were investigated. The
result obtained shows that the structure formed by evaporation
of the dielectric is identical with those obtained by applying

the two other methods. There are 6 figures and Soviet refer-
Card 2/3 ences, 8 ?
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Yurasova, V. Ye., Spivak, G. V., 50v/48-23-6-19/28
Kushnir, F. F. oo

Methods for the Development of the Structure of Metals and
Alloys by Ion-bombardment (Metodika vyyavleniya struktury metallov
i splavov ionnoy bombardirovkoy)

Izvestiya Akademii nauk SSSR. Seriya fizicheskaya, 1959,

Vol 23, Nr 6, pp 744 ~ 749 (USSR)

In the first part of the present paper ion-etching of the
granular boundaries and of the structural composition of the
alloys are investigated within a large temperature interval.
First, the advantages of cathodic spraying as against chemical
etching and thermal evaporation in a vacuum are pointed out. One
of the most important advantages is the possibility of carrying
out structural investigations within a large temperature inter-
val. For visual investigation and for photographing a gpecial
attachment was constructed (Fig 1). Seven pictures are then
shown of aluminum bronze (Figs 2,3), which were taken after
various forms of thermal treatment by ion-spraying and cathodic
spraying and 350-fold enlargement. The first series of pictures

APPROVED FOR RELEASE: 08/25/2000 CIA-RDP86-00513R001652720011-6"
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Methods for the Developument of the Structure of Metals and SOV/46-23—6-19/28
Alloys by Ion-bombardment

ASSOCIATION:

Card 2/2

distinetly show; the formation of the martensite structure in
the three rangeé of temperature , whereas the second series
shows the structural grains at various temperatures. In the se-
cond part of the paper the destruction of the surface of the
structural grains of polycrystals or of monocrystals by ion-
bombardment is investigated. First, the fact is pointed out that

by the investigation of the symmetric indentations our knowledge ;-

of the mechanism of cathode-spraying has been extended, and that
new possibilities of applying ion bombardment may now be found.
It follows from the pictures (Fig 5) that the symmetry of
orientated indentations agrees with the orientation of the sur-
face of a monocrystal. In the following, the influence exercised
by the increase of ion energy is investigated and explained on
the basis of figure 5. The results obtained make it possible’

to assume that the orientated indentations may form in the course
of ion-etching. There are 6 figures and 7 references, 5 of which
are Soviet.

Fizicheskiy fakul'tet Moskovskogo gos. universitet dim. M. V. ;
Lemonosova (Physics Department of Moscow State University imeni
M. V. Lomonosov)
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Dubinina, Ye. M., Spivaek, G. Y., 507/48-23u6_23/28
RSIOS
Pryamkova, L. A.

The Obtaining of Images in the Pulse Principle in the
Emission Microscope With High Resclving Power (0 poluchenii
izobrazheniy v impul'snom rezhime v emissionnom mikroskope
vysokogo razresheniya)

Izvestiysa Akademii nauk SSSR. Seriya fizicheskaya, 1959,
Vol 23, Nr 6, pp 762-764 (US3R)

In the introduction to this paper it is shown that by
investigating pulsed emission in an emission microscope, it is
possible to investigate the conditions on active cathodes in
pulsed operation. Images of the emitting cathode in normal
operation are compared with those in pulsed operation. The
impulse increase exercises considerable influence upon
resolving power. The work deseribed was carried out by means

of the industrial slectrostatic microscope ESM-50, which has
an immersion object with 150-fold enlargement. The block
scheme of the current supply of the instrument is shown (Fig 1)
and discussed. Ls examples, two pictures (Fig 2) of the cathode
in steady and in pulsed operation are shownj the pictures were

CIA-RDP86-00513R001652720011-6"



IIA u
PPROVED FOR RELEASE: 08/25/2000 ) CIA-RDP86-00513R001652720011-6

SEEEA R N TSI N
arvp ] ks

o

The Obtaining of Images in the Pulse Principle 307/48-25-5-23/26
in the Emission Microscope With High Resolving Power

not found to differ. A further investigation carried out on
an L-cathode also showed no essential differences. Finelly,
the possibility of using pulsed operation when investigating
the domain structure in ferromagnetics and ferroelectrics is
shown and a stroboscopic arrangement is described by means
of which images of the Gomain structurs with higher
resolving power were attained. There are 3 figures and 3
Soviet references.

ASSOCIATION: Fizicheskiy fakul'tet Moskovskogo g0S. universitet im. M. Vo
Lomonosova (Physics Department of Moscow State University imeni

M. V. Lomonosov)
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PHASE I BOOK EXPLOITATION 80V /4337

Spetsialtnyy fizichesikly praktikum, tom. 1: Raddofizika i elektroniks

(Special Practicum on Physics, Vol, 1: Radio Physics and Electronics)
[Moscow] Izd-vo Moskovskogo univ., 1960, 600 p. Errata slip inserted.
10,000 copies printed.

Compiler and Ed.: G.V,. Spivak, Member of the Faculty of the Physics Division of
Moscow University; Ed.: {Inside book): I.A, Nosyreva; Tech, Bd.: G.I.
Georglyeva, v

PURPOSE: This book is intended for university students in physics,

COVERAGE: This 1s the first volume of & multivolumed work in physics approved
by the Ministry of Specialized Higher and Secondary Education as a textbook
at the university level, Volume I presents & description of laboratory tests
in radiophysics and electronics, The volume is divided into 2 parts. Part I
reviews oscillatory systems, radio wave propegation and acoustics; the second
part contains problems relating to h-f electronics and physics, The suthors
of the work are faculty members of the Radio Physics Section of the Physics
Department of Moscow University. Chapter I of Part I was written by
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PH.SE I BOOK EXPLOITATION Sov/4705

Radiofizicheskaya elektronika (Radiophysical Electronics)[Moscow]Izd-vo Mosk. -
univ., 1960. 561 p. Errata slip inserted. 15,000 copies printed.

Ed.: N. A. Kaptsov, Professor; Tech. Bd.: M. S. Yermakov.

PURPOSE: This book has been approved by the Ministry of Higher and Secondary
Special Education, USSR, as a textbook for schodls of higher education.
It can be also used by gcientific personnel working in the fields of radio
engineering and electronics.

COVERAGE: The book presents problems of vacuum, cathode, semiconductor, and gas
electronics, on which is based the operation of vacuum-tube and gas-filled
devices, including microwave devices and also apparatus and instruments used
in electron optics. It is assumed that the readers of this book havea pre=
1iminary preparation in the fundamentals of nuclear physics, quantum
mechanics, statistical physics and electrodynamics. The book was written by
a group of lecturers of the Physics Division of Moscow State University.

Card Tfro—

APPROVED FOR RELEASE: 08/25/2000

CIA-RDP86-00513R001652720011-6"



"APPROVED FOR RELEASE: 08/25/2000

CIA-RDP86-00513R001652720011-6

Radiophysical Ele ctronics

Chapters I, II,
Professor S. D.
G, V. ivak and Assistant Ye. M.

snd Professor N. A. Kaptsov; Ch.
ant G. S. Solntsev. The authors
 Karssev , who reviewed the book.
cluding 14 trenslations),

TABLE OF CONTENTS:

Foreword

and ITI were written by Professor N.
Gvozdcver and Docent V. M. Lopukhin;
Dubinina; Ch. VII.

VIII. by Professor N. A.

thank Professor S. Yu. Luk 'yanov and Docent M.D.

There are 76 references:

6 English, and 2 German.

sov /4705

A. Kaptsov; Ch. IV. by
Ch. V. by Professor

by Docent A. A. Zaytsev
Kaptsov and Assist-

68 Soviet (in-

Ch. I. Subject of Physical Electronics. High~Vacuum Electronics 9
1. Totroductlon 9
2. Transmission of electric ecurrent through a high vacuum 13
3, Space charges in gaseous, 1iquid and solid media 21
L. Pnysics of electron tubes 21
Ch. II. Semiconductor Electronics 29
5. Electron energy levels in crystals 29
6. TImpurity semiconductors 32

7. law of electron distribution along the gseparate energy levels
in semiconductor energy bands 36
8. Density of energy states in any energy band of a crystal 39
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Electron guns

Cathode-ray oscillographs

Electron-optics devices realizing transformation operations
Electron microscope :

Double focusing in a mass spectrograph

Electric~Discharge Formation in Gases

Neture and special features of the movement of free electrons in
a gaseous medium

Diffusion and mobility of charged particles in a discharge

Theory of mobility

Dependence of effective atomlc or molecular cross section on
+he speed of tne interacting electron

Independent and dependent electric discharges in gases

Avalanche theory of discharge

Dependence of factor o. on electrie field :Lntensityé

W. Rogowski's theory

Dependence of avaianche-discharge igniting voltage on product
pd and other conditions '
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s,/058/61,/000/0 12/060 /083
A058/A101

AUTHORS: Sbitnikova, I.C., Spivak, G.V,, Sarayeva, .M.

TITLE: Temperature variations of the magnetic mlerostructure of ferromag-
’ metics detected by means of secondary electron emission

PERIODICAL: ~ Referativnyy zhurmal. Fizika, no. 12, 1961, 384, abstract 12E694
(V sb, "Magnitn, struktura ferromagne tikov" , Novosibirsk, Sib. otd.

AN SSSR, 1960, %1 - h6)

TEXT: Using the technique worked out earlier (RZhFiz, 1954, no. 9, 10%19;
1956, no. 10, 2916%; 1957, no. 12, %0558), magnetic microfields set up by marten-
sitic needles in a steel specimen were observed in & secondary-emission‘electron
microscope, Weakening of these filelds with inecreasing temperature was observed,

A change in and weakening of domain-scattering fields on the hexagonal surface of
a Co single crystal incident to heating to 240°C was also observed,

N. Serov

[Abstracter's note: Complete translation]
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s/058,/61,/000/0 12/055/08
A058/A101 :

AUTHORS: Spivak, G.V., Pryamkova, I.A.
_.f-—<:—‘—‘—-—_
TITLE Development of an electron-mirror method for visualizing domain
structure 1is ferromagnetics

PERIODICAL: Referativnyy zhurnal, Fizika, mo. 12, 1961, 383, abstract 12E685 (V
- sb. "Magnitn. struktura ferromagnetikov", Novosibirsk, Sib. otd. AN
SSSR, 1960, 185 - 189) .

TEXT: There is described a glass model of a direct electron mirror in which
in contrast to earlier models (RZhFiz, 1956, no. 9, 25867) - the reflected and the
primary electron beams are not speclally separated. The primary beam passes
through an aperture in the screen, approaches the investigated object, is reflect-
ed and, after being focused, hits the screepn. This makes it possible to increase
the magnification and sensitivity of the instrument. With the aid of the describ-
ed electron mirror there were observed domain structures in different ferromag-
netics., A metallic model of the direct electron mirror with electron-optical mag-
nification~»250 .is also described. Problems are discussed concerning formation
of images of domain microfields in the mirror.

[Abstracter's notes Complete translation] N. Sedov
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5/058,/61,/000/0 12/054 /083
A058/A101

AUTHORS: §p1vak, G.V., Shishkina, Ye .I., Yurasova, V.Ye.
o, 2

TITLE: Concerning a method for detecting magnetic {nhomegeneities

PERIODICAL: Referativnyy zhurnal. Fizlka, no, 12,-1961, 383, abstract 128684 (V
sb. "Magnitn, struktura ferromagnetikov", Novosibirsk, Sib. otd. AN

SSSR, 1960, 191 - 194)

TEXT: The feasibility was demonstrated of detecting magnetic inhomogenei-
ties on the surfaces of ferromagnetics by means of chemical etching, The indi-
cated method is based on the fact that ions in solution that have a magnetic
moment are drawn into the region with the highest magnetic-field gradient. The
most effective etchants and etching conditions were found by the trial-and-error
fethod, Using the described method, an electron-microscope image was obtained of
magnetic inhomogeneities in an artificial specimen built up of alternate Permen-
dure and Mo bands, as well as an image of natural magnetic jnhomogeneities in

martensitic needles in steel,
N. Sedov

[Abstfacter's note; Complete trenslation)
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$/109/60/005/05/020/02}
ELAO0/E43S
AUTHORS: Basalaveva, N.Ya., vikhlvayeva, R.P.. Zhdan, A.G,
Zernov, D.V., Kofanova Taler w.__L._!A..
FETITOVE - WiM., Polyakova, M.\., FQDO¥. B.N.._Sprvak. G.
€habel‘'nikova, A.E. and Yasnopol'skaya Ash.
nth All-Union Conference on Cathode

TITLE: Report on the Ki
Electronics

., VERIODICALt Radiotehhnika i slektroniks, 1960, Vol 5, Nr 3.
B pp 866-879 (USSR)

ADSTRACT This conference took pla

e e ety +

ce in Moscow from 21-28th
October 1959 with the pnrticlpattan of Saviet sclantists
and guests from Hungary. Eaatern Germany, ths Chiness
Peoples’ Republic and Cznchoslcvakis. The chalrman of
the arganization committee was Academician Vekahinaskiy.
The raport consista of brief abstracta of 125 papers
presentad at the plenary seasions and the secttons of
the conference, 15 Reports wera preaented in the section
on surface properties of solids dealing with slectron
adnorption and structural propartiss of active surface
films. Electron-optical studies of "pstch fieliia® on

Cerd 1/2 amitting aurfaces ware discussed, 6 FPapers an the

NSNS .vym.ﬂ;‘dﬂw.‘.——v——-‘n
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H physicas of semiconductor cathodes were given in the
* ssction on thermionic emission. 17 Papera were \ .
' presented in the section on photo-l-ctrte emission. : -
Hany papecs discussed industr T hnology of photocolln
and multipliers, 16 Papers were D nted at the section
on secondary-electron emission. The section on Cield
emission heard 11 papers discussing pulse field
emission at high current denaities, surface phenomena,
Cield eminslon of -o-l:onduclor-f.nd the "condenser”®
cathode, More than 3O papers and brief communications
ware prc-nnt-d at the section on propertic-. new typss
and technology of cathodea, relating to the techanology
of various types of cathodes, their behaviour in
practical devic and the operating mechaniama of
individual cathodes, 19 -Papers vere given at the
ssction on interactien of solid bodies with streams of L
charged particles and restdusl ge Notes of H
conference discusaion tndicated that everal sharp snd ES
critical exchang of views took place. L/// , ;‘ : . .
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5/109/62/005/008/023/024
53720 (1043,1137,1/70) B192/E352

AUTHORS: sirotenko, I.G.; Spivak, G.V- and Groman,; A.

TITLE: Field Emission from Filamentary Semiconductor
Monocrystals or whiskers

PERIODICAL: Radiotekhnika i elektronika, 1960, Vol. 5,
No. 8, pp. 1348 - 1350

TEXT: The work reported deals with the manufacture of
semiconductor whiskers and measurement of their field emission.
It appears that the data relating to the field emission of
such monocrystals are lacking (Refs. 7. 8). The whiskers of

tungsten and molybdenum oxides obtained by the authors are
larger than the usual micro-whiskers., The whiskers are
produced by the following technique., A small quantity of
tungsten or molybdenum oxide was placed in 2 quartz tube
having a length of 15 cm and a diameter .of 6 mm, the tube
being closed at one end, The oxides were obtained by burning
fine wires in an oxygen atmosphere. BY heating the lower end
of the tube in air a sublimation of the oxides was achieved
and the vapours condensed on the comparatively cold portions
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rield Emission from Filamentary Semiconducter Monocrystals or

whiskers

of ,the tube (see Fig 1).
vqrious areas of the tube;,
the vapours

A growth

In order to obtain th

was introduced into the quart
grown on it (Fig. 1)-
mounted in a gun and investigated:
oxide,

a spiral having

of molybdenum wire
a loop; this was
of the loop was roughly in the

and one
then placed insid

depending on the
and the temperature gradients.
vapour concentrations the whiskers were in

After that the wire

centre of

of whiskers occurred at

concentration of

At very high

the form of dendrites.
rm, a metal loop

loop was suitably

In the case of molybdenum

ned by the following method:

ngth of 5 cm was made
bent in the shape of

e the spiral so that the end

+he spiralj when the

end of the spiral was heated by an oxygen flame the molybdenum

was oxidised and the result
the loop in the form of whiskers.
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AUTHORS: Spivak, G. Voo Pryamkova, 1. A., SedoV, N. N,

o

v
PITLE: On the Formation of the Electron Ogticafvbontrast in the .
Observation of "Hollow spote" in Emitters

PERIODICAL: Izvestiya Akademii nauk 3SSR. Seriya fizicheskaya,
1960, Vol. 24, No. 6, PPe 640-646 ,

TEXT: This is the reproduction of a lecture delivered at the 94h All-
Union Conference on Ca onics from October 21 to 28, 1999 in
Moscow. contrast prob uasi-emission (mirror-type
alectron optical gystems W j o first chapter, the
authors describe the influ xercised by the normal and the tangential
component of ectron kinetics, and in the second
chapter they deal i rmation of the contrast. The
formation of “"hollow sgots“?ﬂ potential differences of the re-
flecting electrode is explai fact that the microfields of
these aelectrodes can be investigated 2 any temperature is shown to be the -
moat important property of this type of electrodes. The influence
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On the Formation of the Electron Optical 5/048/60/024/06/03/017
Contrast in the Observation of "Hollow Spots" B019/B067
in Emitters

exercised by "hollow spots”" on the resolving.power of an immersion ob-
jective is briefly dealt with, and in the following the local micro-
fields on emitting surfaces are discussed in detail. Here, "hollow spots"
observed by the authors on polished, well activated diodes consisting of
copper-aluminum-magnesium alloys and on rather smooth L-cathodes (Ref. 1) i
are described. By comparing the secondary electron emission images and the
thermionic emission images the aiuthors observed that the former are caused
by the roughness, and the latter by the inhomogeneities of the work func-
tion, i.e., by the "hollow gpots". The formation of the contrast in oxide
cathodes was investigated in detail where the formation of the mirror
image, the thermal image, and the photoemission image were studied. For
this purpose, the combined electron microscope shown in Fig. 4 was used. °
It was found that the geometrical relief of the cathode surface, the
"hollow spots” and the electric microfields play an important part in the
formation of contrast. In the final chapter, some typical cases of the
formation and the inversion of the contrast by superposition of micro-
fields are discussed. There are 5 figures and 10 Soviet references,

7 E e - . "//’
f}‘ﬂ—/ﬁxﬂld"-ﬁ;' /1:’4—:_:_'_5—“.‘/ v’.';:,/.: ot
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AUTHORS: sirotenko, I. Goy Spivak, G. Vo

7J
TITLE: Pickling Demolition of gemiconductors by Ion Bombardme

nt?\

PERIODICAL: Izveatiya Akademii nauk 5SSR. Seriya fizicheskaya,
1960, volo 24, Koo 6, PP~ 679-684 '

PEXT: This is the reproduction of a lecture delivered at the 9th All-

Onion Conference on Cathode Electronics from October 21 to 28, 1959 in
Moscow. Cathode sputtering of semiconductor crystale and monocrystalsis
jnvestigated (germanium, silicon, serrites). The aim of the present paper
was to extend the pickling by ion bombardment to & larger number of semi-
conductors, %o get to know the type of sput tering for semiconduciors, and
to develop the picklingtbmolition of the semiconductor gurface as they
ococur in electronic devices and disturd operation. The initial cathode sput-
tering of gemiconductor for the ion-pickling by the glow discharges in
two-electrode tubes filled with rare gases ghowed pooT results. Better re-
sults were obtained by treating the targets in plasmas with high current
density and low pressure. The pickled germanium crystal surfaces shown ng
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AUTHORS ; Krokhina, A. I., Spivak, G. V,

\

“’—————“\ y

TITLE: On the Problem of Anisotropy of Cathode Sputtering of
Dielectrics 2\

PERIODICAL: Izvestiya Akademii nauk SSSR. Seriya fizicheskaya,

1960, Vol. 24, No. 6, pp. 694-697

TEXT: This is the reproduction of a lecture delivered at the 9th All-
Union Conference on Cathode Electronics from Ootober 21 to 28, 1959 in
Moscow. In the introduction, some papers on the destruction of metal
surfaces, dielectrics, and semiconductors by incident ions are discussed,
and V. Ye. Yurasov (Refs. 1, 7) is mentioned. In the present paper, ex-
perimental results are given which show that an anisotropy of cathode
sputtering in the bombardment of dielectrics with ions occurs; which is
caused by the dructure of the ion beam. First the authors describe the
test tube shown in Fig. 1, and the target holder shown in Fig. 2. Figs. 3
and 4 show distributions of deposits on NaCl and KBr crystals which are
due to the inhomogeneities of the incident ion beam. The authors are of the
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Exposure of boundary dislocations in germanium by lonic Lombard-
n0.2:274-277 Mr-Ap 161, (MIRA 14:9)

ment. Kristallografiia

darstvennyy universitet im. M.V .Lomonosova.
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SPIVAK, G.V,; VERTSNER, V.N.;
e TTERAKOY, Yulle

Thifd A11-Union Conference ‘o
elektron. 6 no,5:852-862 My '6l.

n Electron Microscopye.

LUK 'YANOVICH, V.M.; IEVIN, Ye.Ye.;

Radiotekh. 1
(MIRA 143

(8lectron microscopy—--Congresses)
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24,2200
AUTHORS: Spivak, G. V.. sirotenko. I. Geo, 2nd Ivanov, R. Do
ia . ‘—-_...,._——«‘——‘——-——-——-"
; f { ic Til yroduced by cathode
in strycture of ferromagnetic Tiims pro ¥
TITLE: Domain struciure
asuLlering
i 3 vg figi "
PERIODICAL: ikademiya nauk SSSR. Tzvestiya. Seriya fizicheskays

v. 25, no. 5. 1961, 5845 -583

i sati was sh biect of a lecture delivered

PEXT: The present investigation was she subje SRR
at a symposium on thin fervunaznetlc a;s‘ée; ;} in;eq¥;

{ 1 ¢4 1 tense
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Domain structure of ferromagnellc ... BI04 /B0
i 1 - i in films of the
films with 3. Si were orienfed in the field direction. In -jlnh g;t‘

1 S 3 & § I 2 i L ‘ " dibions
abovementioned l)er'ra,lnv somposition, produced ugdgr linear i~ Hitio s
kh sputtering wate nhad to ke increa sed sharply (discnrarge CZr_af, 3 as

o s : : ) - . spenimen 2 me cm”,
i p 1.2 kv, current density fo specimen =.
potential of s ”1mPn e ' @ [
egsure 5¢107 % mm Hg) to obtain distinsct pcwder patterns. D;fi,. o 3als

r . mm . i
Enlck films of thls fypﬂ spowed “he domains t¢ leldg inte ?qua;ri pery

"rom the tnicknes of AcC O 31 onwards. In ad d“lon. the dogaln svf:“& i
o ot increased th adges =sxTen
iz somewhat increaued Pst?3~sfﬂ“q6d
e i iif?ﬁr or ield direstion.
intc vianes w. 1d divestione
e configurati ﬂ;;vir;& Lnen
results are supmaris ; ; ) fitn of define *Iaciiesse? can
any material by 2a! o & : el e
b A orepzration are
e formt ey 3 from ~he -inizial
ensureds 141 7 ner-~Icrist-bloc
matarial as to
references

APPROVED FOR RELEASE: 08/25/2000 CIA-RDP86-00513R001652720011-6"



Gonain structure 1

AS30CIATION. Fizicheskiy
e Ve Lowmen

University

Card 4/4

APPROVED FOR RELEASE: 08/25/2000 CIA-RDP86-00513R001652720011-6"



"APPROVED FOR RELEASE: 08/25/2000 CIA-RDP86-00513R001652720011-6

ol A L. ¥}

S ‘VAK G v H PR!AJ‘ﬁ(OUA, I.Ao, EEI‘ISOU’ D.U., }(ABANOU, A N 3 LA.ZAR.E“ ] U

P y sV oy | ‘
SHILINA, A.I.

i urface structures.
i microscope for studying 8 14:6)
tInzfrr:II;‘?SqS); giif?i‘:l 25 10.63683-690 Je 161, (MIRA

universiteta
1. Fizicheskiy fakul!tet Moskovskogo gosudarstvennogo
. Fiz
im., M.V.lomonosovae

(Electron microscope)
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s/uas/b1/025/006/003/o1o
g, 4300 B117/B212

AUTECRS: spivak, G- Ve Kushnir, F. Feoo ard Yurasova, V. Ye.
PITLE: ‘ yUT-3 (UIT-3) jnstallation for ctehing metals, semicon-
ductors and dielectrics through ion pvombardimnent

FER1CGDICHL: Akademiye nauk SSSR. Izvestiye. Seriye fizicheskaysa, V. 29
no. b, 1961, 707 - 712

1axT:  The oresent papsT Las been presented at the ﬁrd All-Union Conference
or Zlectron MicroscoPy, neld in Leningrad from October 24 to 29, 1960. It
describes a new model of a technical installation of type yYUT-3 (UIT-B) for
etching metals, semicornductors, and dielectrics through ion bombardment.

The models J1T-1 and UIT-2 have beel described in Refs. 1 and 2 (spivak

G. V., Yfurasova v. fe., Kushnirn F. F., Prilezhayeva 1. N., Pribory i jF“
telhnika eksperim., §e 2, 106 (1957); yurasova V. Ye€., spivak G. Ve )
cusinir F. €., Izv. Al SSsR, ser. £iz., 22 T44 (1959)). The UIT-%
installation is designed for the following jnvestigations of the surface
structure of materials under dgifferent conditions: 1) teating of a

sputtered specimen not above 12007°Cs 2) cooling of the specimen during -
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wUL3 (UIT-3) installation... B117/B212

ctehing with runrning water; %) observation of the object surface during
sputtering OT evaporation vy using an ontical systen with a loug focal
Lengths 4) expansion OT comnression of the specimen guring icnic etehing

cr evaporation; 5% a?plication of quarlz or metsl foils {necessary for Ln-
sukzsequent electron—optical study of the 9owderud surface) rigbt after iocvic
etching of the specimens. The UIT-3 installation consiLsts of the following
main components: system [oT generating and measuring the vacuuil, feeding
device, control console, device for expansion and coumpression ol the
specimens, metallograpiic microscove and & device to sputter snd heat the
gvecimens. The vacuum system of ULT-3% is analogous to tnat of ULL-1.

e electric system consists of the following main comnonents: high-tension
rectifier for 10 XV wrd 50 maj heating current transformer (1 v, 250 a)
with a device to transfer the potential either to hext Or evaporate the
specimen; platinum-platinum—rhodium or chromel-alumel thermo couples

with a millivoltmeter for measuring the temperature of the speciumen; gevice
for messuring the vacuum ard rring on the pumns; interlocks which switch
off the high tension when ! doors of the instzllation are ovened. Fig. 2
shows a diagram of the UIT-3 jnstallation. The shape of the specimens

to be snutteredmaybearbﬁnnw'if ro load is applied. The wmaximum size o1 &
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specimen bombar” :d with ions ghould not exceed 30 x 30‘; 8 mm.. When the ‘:§
specimen is hen ed up to 1200°C it should not be larger than 20 x 20 x 2 mm.

]

During sputtering a specimen having a maximum cross section of 20 mm2 and a .
length of 60 mm can be expanded or compresséd under a load of 400 kg: Right
after the ionic etching a quartz, metal, or carbon foil can be put on the
specimen. The ionic etching may create impressions at the edges of the.
monocrystals which have the symmetry of these edges: The oriented figures,
which are obtained by cathode sputtering and corresponds to the symmetry of
the surface where they are located, may be used to determine roughly the
. indices of simplest crystal ed¢es. The application of ionic etching seems |
very promising to visualize dislocations, espécially for heated specimens if
chemical etching cannot be used. There are 4 figures and 4 references: 3 :
Soviet-bloc and 1 non-Soviet-bloc. . P
ASSOCIATION: Fizicheskiy fakul'tet Moskovskogo gos. universiteta im. M. V. P
o Lomonosova (Division of Physics of Moscow State University
imeni K. V. Lomonosov)

1
[N
L

i
f
P
.. -
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-

AUTHORS: Sedov, N. N., Spivak, G. V. and Isayeva, N. F.
TITLE: Electron-optical measurement of electric and magnetic micro-
fields on surfaces

PERIODICAL: Akademiya nauk SSSR. Izvestiya. Seriya fizicheskaya, V. 25
no. 6, 1961, 725-729

TEXT: The present paper has been presented at the 3rd All-Union Confer-
ence on Electron Microscopy, held in Leningrad from October 24 to 29, 1960.
The authors investigated expe -imentally the quantitative ratio betwee
strength of the local microfield on the surface of an electron emitter and
the image contrast in the image plane. If such a correlation exists, it
is possible with an electron-optical emission system not only to observe
the electric and magnetic surface microfields but also t¥ measure their
strength. Using an additional secondary emission device with an JM-T5
(EEM-?S) emission microscope, the structure and distribution of the ther-
mionic emission of effective cathodes has been investigated. Due to such
studies it is possible to establish a correlation between the structure

card 1/5
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Zlectron-optical measurement of .. B117/B212

and emission of such 2 heat emitter (Ref. 6: Sbitnikova I. Se,

Dubinina Ye. M., Spivak G. V., Fetisov p. V., Pribory i tekhnika. eksperim,
N2 5, 78 (1959); Rmdiotekhnika i elektronika, 3,1077 (1958)). A com-
bination of photo- and thermionic emission leads to the same conclusions
in the same emission microscopé (Ref, 3: Spivak G. V., Pryamkova I. A
Sedov N. N., Izv. AN SSSR. Ser. fiz., 24, 640 (1960)). The micrcscope
used by the authors was similer to that described in Ref. 3, It is & com=
bined glass-metal device. The vacuum Was measured to be (3-5)-10’7 mm Hg
with an external glass casing an asification. The magnification
of the microscope varied from 50 to 500, A beam catcher not used in the
microscope described in Refs 3 was mounted in the center of the lumi-
nescent screen. The microscope was built in several variations with photo-
and secondary emission from the gurface of the object. In the latter caseg
the microscopé had a socket with an electron gun instead of the lighting
device, which was used to bombard the object with about 100-ev electrons.
A heater allowed to observe the hot cathodes also during thermionic
emission. The possibility of measuring 1ocal magnetic fields was checked
by using a number of artificial specimens consisting of alternating mag-
netic and non-magnetic stripes (e.g. iron and copper). The front side of
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Electron-optical measurement of ... B117/B212

the specimen was polished. Magnetizing was done by an external magnetic
field. The distribution of the magnetic fleld across the speocimen and the
current density on the screen were compared during foousing onto the area
of magnetic inhomogeneities. The image was ghifted by means of Helmholtz
coils to measure the surrent density across the individual sections of the
specimen. In some cases, the brightness of the luminescent screen was also
measured by employing an P37-19 (FEU-19) photomultiplier in a housing

impervious to light. The test results of the brightness of the screen and q‘
the direct measurement of the current density on the screen agreed. The .
magnetic field across ermined from the change of the i
resistance of & thin i diameter). From the typical ®
curves obtained for the magnetic field across the surface of the specimen,

it was found that points with maximum values of the magnetic field corre-

spond to a minimum current density on the screen and vice versa. The
measurements showed that the relation j1/j2 = HZ/H1 (2) is actually ful-

filled with an accuracy of 5-10%. (The subscripts 1.and 2 denote the fields
and the current density of electrons across the individual sections of the
object)., The accuracy depends on the exact performance of the experiment
and especially on the even lighting of the specimen, viith the given

Card 3/5
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Electron-opticel measurement of oo B117/B212

gseuracy it is possible to measure small magnetic fields which ere difficult
to measure by other methods. Measurements of magnetic fields were done with
artificial inhomogeneities of ~0.1 mm. At present, this method is applied to
measure natural magnetic microfields which can be found in a number of ob-
jects. active heat emitters were also investigated. The current density

of individual gections of pressed cathodes was measured in the temperature
range from 6000 - 800°C., The lower temperature 1imit was determined by the
thermionic emission. The upper limit was determined by the blurring of the
image cagused by the space charge. Richardson lines were drawn by using the
temperature dependence of the current density. The work function deter-
mined from the inclination of the straight lines ranged from 1.9-3.1 ev.
Most of the emission spots had a work function close to the lower value.

If the spacing of the spots and the difference of the contact potentials
determined from the difference of the work function are known; then it is
possible to estimate the field potential of the spots for the object in
question. It is in the order of several'kv/cm. Electron-optical emission
systems make it possible to determine magnetic and electric microfields on
the surface not only qualitatively but also quantitatively. The authors
thank the student E. Sh. Gasparyan for cooperation and A. I. Shal'nikov for
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correspond to the emission of the varicus threed-like crystals. The image
might change when the potential is raised: The images of single thread-
iike crystals {of smealler diameter) disappesar, while the images of others.
appear. The crystals regist & lesting heating %o red neat of the wire. '
Due to tne heating of the crystals, the same emissicn curreni 7ill be ©0-
gerved with & potential inerease. Some emission images disaprpear and the
sereen luminesces evenly. It is assumed thet +he ends are rounded off
during heating and the images of some crystals cverlap. Quite often one
car see images on the screen, which consist of four individual luminous
spels- Jometimes it can pe observed now. the image is rotating oF 909 eround
its sxis. This might texe place under ine effect of 1on pombardment of
residual gases. Very selécem it was chserved thet & suiden rotation ook
place when increasing the potential. with & subseguent disappearance of the
image. Lt is possible that these phenomena are related to the occurTence of &
screw crystal emission and to 2 stripping of these crystels by tne field.
Investigations cf thne thread-like crystals after the test showed thet their
ends become pointed due to iocn pombardment. The ion bombardment is the mein
caguse for th? instability of cola cathodes (Ref.5: Elinson 6.1., Yasil'yev
G.V., Avtoelekironneya emissiya. Fizmatgiz, K., 1958). A fairly stable
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current can be expected from ¢rystals having the form of straight needies

of a swall diameter. Studies of ‘the efiect of ion bombardment on the...
emissicn properties of thread-like crystals showed that the emission current
increases by a multiple and reaches up to 300 pa. The stability of the
emission current also increases, At the same .lime,. more four-lesaf images
can be obgerved on the screen. For a certain "point brush", the conditions
furnishing constant emission currents are. chosen experimentally. Ther are

7 figures and 7 references: 5 Soviet-bloc and .2 non-~-Soviet-bloc.

ASSQOCIATION: Fizicheskiy fakul'tet hloskovskogo gos. universiteta im.
M.V. Lomonosova (Division of Physics of Moscow State University
imeni M.V. Lomonosov)
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74300 (1055 1/63, 1483

AUTHORS Lazersva, L.V. and Spivak, G.V,

TITLE: Elzctros.mie pic cbservations of magnetic microfields
by wsing : i

PERLGDICAL: Akademiya nauk $352, Izvestiya. Seriya tizicheskaya, v. 2%,
no. 6, 1961, 742.747

TEXT: Taz present p2per has been presentecd at the 5rd Aill-Unior. Conference
~n Elscrren Kicroscopy, helg in Leningrad from Qciober 24 to 23, 179050,

The autrors cepori on oan electrun-micrUSCUpic method which makes it
Fossibie vo relute the surface geometry of a ferrcmagnetiz material with
its micropagretic gnructure. The method is based on an impression tazken

of the specimen itself but not of the ferromagnetic powder dusted on the
objert. This method has ihe following ad%antages: ') The impression

taken diressiy from the becimen depends neither on the mzagnetic nor on \
the geometris iat: :2 powder, Therefore, high magnifications and also
m:: Ludi magnstic-gecmeiric characteristics are possible,
B properties {microgeometry) of the m: terial can
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be studied simultanecusl!y. The microgeometry of the specimens was
inveatigated by means of carbon or quartz impressions and a transmissicn
electron microscope., At the same time, the magnetic structure correspond-
1ng to the state of the specimens (annealed, mechanically or electrolyt-
1cally polished, stretched) was investigated by the powder method. Textured
tarrosiltcon (%% Si) was chosen for the tests. Aboul 10 different
apacimens were studied. The results are characteriastic and well reproduc-
ible, It was fcound that the crystallites are oriented nearly parallel to
the (%10) plane 1n the roliing direction, and along the direction of
rolling they are oriented in the L?OOJ direction. For ferrosilicon

this is the direction of ezasiest magnetization. Monocrystals were etched
out from single large crystallites by using nitric acid. The crystallc-
graphic orientation of the specimens was determined by X-ray photographs.
The sypecimens were chosen such that the surface investigated was located
in a rolling plane inciined at an angle of 2 - 3% to the crystallcgraphic
plane (110). The specimens used were of varicus geometrical shapes (disks,

v , . - 2
rectangles and pcolygons) with suriaces ranging from 0.5 cm™ to several
centimeters, and thicknesses from 0.3 - 1.5 mm. The monocrystal was
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polished mechanically. The pcwder patterns in the optical microscope are
typical of such specimens for tne (110) plane if stresses are presznt. The
type of mosaic structure depsnds on the grinding direction and does not seem
to represent the structure of the internal domsins. It is known that the
biurdaries ot the mosaic zigzag. A vzlue of 1060 was cbtained for stabie
zigzag angles of ferrosilicon (Refa11: Chikazumi S.. Suzuki K., J. Phys.
Soc, Japan. 0. 523 (1955); "Magnitnaya struktura ferromagnetikov" str. 204.
Pod red. S$.V. Vorsovskogs. IL, 1959). This angle will ©e smailer than 1060
1 strong stre:s ar2 prezent in the crystal. Heasuraments of specimens
ch "agrea with

with vary:ing siresses showed values tetween 80% and 110C, waic
the theoretical values . For studies without strosses the specimens were
va

poiisned electrolytically;after that they were annezizd in cuo at 10C0°C
for 3 hr and -hen cioled siowly. The powder patterns wnich represent the
magnetic strucinre of an annealed specimen, are parallel straight lines.
They cove~ the whuie surfase and are characteristic of the (7?0) plane of
ferrgsilicon, [* can be sssumed that the line relief is caused by cold
roiling of the wmazterial, and that the charucter of the lineax magnetic
domains of anncaid specimens is closely connected with the character of the
mizrostructure.  Investigations have shown that strong interrnzl stresses
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cauged by thermal treatment will change the magnetic structure of the
specimens. In the . present paper, it has been tound that there is a certain
relation betweun the microgeometry at the surface of ferrosilicon specimens
and the character of their magnetic structure. The stresses caused oy
mechanical or thoermal treatment seer o cause a change of the microgeometry
at the surface 2f the specimen. This can be explained by the anisotropy
of the strict:on properties. The totuilty of all.changes, appearing in the
specimer due 1o anisotropy of -the mechanical and magnstic properties will
bring abqut the magnetic structure characterizing the state of the matwrial.
Ya.8, Shur; V.R. Abe!'s, L.V. Kirenskiy, V.V. Veter are mentioned. There
are 8 figures snd 15 references: 9 Soviet-blcc and 6 non-Soviet-blioc.

ASSOCIATION: Fizicheskiy fakul'tet lMoskovskogo gos.universiteia im. lieVa
Lomoncseva (Div151on of Physics of Moscow State University
imeni J.V. Lomonoscv) N ' :
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AUTHORS: §21335l_91_ya, Kirenskiy, L. V., Ivanov, R. D., and Sedov,
N. No - '
TITLE: Development of mirror-type electron microscopy of magnetic
microfields
PERIODICAL: Akademiya nauk SSSR. Izvestiya. Seriya fizicheskaya, v. 25,

no. 12, 1961, 1465 - 1469

TEXT: The authors present electron-optical photomicrographs of domain

structures of various ferromagnetic materials and compare them with powder
patterns. The distribution of the local magnetic fields scattered by the
specimen is obtained from the contrast. G. V. Spivak, I. N, Prilezhayeva,

and V. K. Azovtsev (Dokl. AN SSSR, 105, 965 (1955)) were the first to re-

commend the eléctron mirror for photographing magnetic microfields. They

carried out their experiments at the laboratoriya elektronnoy optiki MGU V
(Electron Optics Laboratory of MGU). The electron mirror has the following
advantages over the methods of secondary electron emission oT photoeffect:
nigh field sensitivity (the illuminating electron beam is stopped by an
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electric field in front of the specimen, i. e. "probing" of the spatial =

field structure; high contrast,due to the forwards and backwards motion of
the electron; and the possibility of examining the magnetic structure at
different distances from the source of the microfield. The optical system
can be traversed by both slow and fast electrons. A 50-kv voltage focuses
the reflected electrons and enhances the resolving power of the instrument.
Domain structure electron-mirror pictures of a PbO(Fe203)6 erystal magnifi-

cation: 400, 800, and 1500), cobalt (400 and 800), and a cobalt film

(~1000 &, 400 times), were in good agreement with ones produced by the

powder method (400). The local magnetic fields were determined from the
contrast. Calculations have shown that the contrast depends on the product
Hz (z = extent of the H-field). The magnetic field decreases almost ex-
ponentially. Results are shown 1n Fig. 6. Finally it is noted that magne-
tic fields can be examined under an electron mirror microscope and that their
their strength can be measured at different distances from the specimen;

The magnification here achieved (about 2000) can be further increased.

There are 6 figures and 7 Soviet references.

Card 2/4-

APPROVED FOR RELEASE: 08/25/2000 CIA-RDP86-00513R001652720011-6"



"APPROVED FOR RELEASE: 08/25/2000 CIA-RDP86-00513R001652720011-6

| 9/043/61/v25/012/007/022 .
Development of mirror-type...: B116,B138 :

ASSOCIATION: Fizichaskiy fakul'tet Moskovskogo gon. universiteta im. M. V.
Lomonouova (Division of Physics of Moscow State University :
imeni M. V. lomonosov), Institut fiziki fiibirskogo otdeleniys
Akademii nuuk 3SSR (Institute of Physics of the Siberian j
Department of the Academy of Sdiences USSR) ;

Fig. 6. (a) Field above the artificial specimen, measured with a bismuth

micrometer at different magnetic biasing currents H = Hoe-z/z°; (b) mirrdr§

calibration curve; (c) soattering field above the hexagonal plane of the i
PbO(Fe203)6 crystal, z_ = 0.02 mmy (d) scattering field-above the hexagonal

axis which is nearly parallel to the cobalt face, z, = 0.05 mm. Legend:

By 1s a constant, 131 and 32 are the various degrees of brightness on the A,’ l/

. pcreen.
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AUTHORS: Ivanov, R. D., §pivgk, G. V., and Kislova, G. K.

TITLE: The properties of ferromagnetic films produced by cathode
sputtering

PERIODICAL: Akademiya nauk SSSR. Izvestiya. Seriya fizicheskaya, v. 25

TEXT: A method worked out by G. V. Spivak, I. G. Sirotenko, and R. D. */}//
Ivanov (Izv. AN SSSR. Ser. fiz., 25, 581 (1961) for the production of
one~-component and mul ticomponent ferromagnetic films of high quality by
cathode sputtering was improved. The magnetization curves and the
hysteresis loops of such filmg were studied and the most important loop
parameters were determined by a magneto-optic method, suggested by G. S.
Krinchik (Pizika tverdogo tela, 2, no. 8 (1960)) which uses the equatorial
Kerr effect. Polarized light incident on the surface of the film through
two windows in the discharge tube, was transmitted to a photoelectric cell
by reflexion. 1In case of static operation, the hysteresis loop was
recorded by means of a bridge circuit with two selenium photoelectric

card 1/2
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cells of the type C§-10 (SPF-10) and with a galvanometer M21/2 (M21/2)
without exposing the film to the atmosphere. During the formation of the
ferromagnetic films their properties were checked constantly. All the
films were sputtered to hot surfaces under approximately equal conditions
(amperage of the discharge current 0.5-1 a, potential of the specimen
with respect to the cathode 1.8-2.2 kv, krypton pressure in the tube
(4-2)-10'3 mm Hg, current density in the specimen 1-3 ma cm~%, generating

field -44.2 ce, period of sputtering £ 2-5 minutes) and their magnetiza-
tion was reversed in direction of weak magnetization. The film was then
exposed to air and the change in the coercive force was studied. The
coercive force which is rather small prior to oxidation increased
notably at the beginning and more reluctantly in the further course of
time. An analogous behavior of H, can be observed also in other
ferromagnetic films. Adequate measures should be taken to protect the
film exposed to the atmosphere and the essential parts of the receiver
should be made so as to permit recording of the whole magnetization
process by oscilloscopes. There are 3 figures and 2 Soviet references.

ASSOCIATION: FPFizicheskiy fakul'tet Moskovskogo gos. universiteta im. M.
V. Lomonosova (Physics Department of the Moscow State
Card 2/2 University imeni M. V. Lomonosov)
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AUTH: . 3¢ Spivak, G. V.. Sirotenko, T. G., and Ivranov, R. D.
TITLE: M:creomagnet:c struciura of films sbtainad by cathode

spultering
PERIODICALs  Zburnal rekhnicheskoy fiziki, v. 31, nc. 6, 1961, 754 ~ 756

TEXT: A des-ripticn is given of the application of inftense cathode
sputtering for the purpes= of obtaining different ferromagnetic films.
Compared with existing methods, this one is shown to display a number of 'i%‘*
adrantages. The domain svruacture and its changes have been observed on
ferromagnetis 2cbalt films. molybdepum-permallcy films (79Ni1 1TFe 4Mo),

apd silizon. iron films (3.3% Si) with the aid >f prwder patterns. The
characteristics of the change of the domain structure with a change of
thickness have been established on molybdenum~permalloy films, Ferromagne-
tic films are usaally st*ained bty vacuum evaporation or by electrodeposition.
Such metheds, however, display a number of essential drawbacks: 1) The
chemical compesition of the film differs from thai cf the initial materialj;
2) difficalties arise in tne preparation of homogeneous films of a desired
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Mioromagnetic §hrLoIUre cf filmso.e B116/B20!
Ao atvenpt has been pade by G. Siddall (Ref., }z Proc. Inst.
5.0 %4 . 19583 and G. wehper (Ref. 2¢ Adv. {0 Eiectronics a.
a1g. 1955) Lo obtain films of different metals DY

A paper by L. Reimer (Ref. 3: 2n. . Phys.. 149+ 425y
nickel films by ¢athode sputtering.
tively weak discharge

thicknes2.
Electrenics
Electron Phys.. T~
cathode sputiering.
1957) describes atteopts bo prepare
Thesz expsriments. hoewsoer. were condncted with rela
eurrants and in 2 glow discharges in addition. relatively high gas preas-
ures (of 0.1 mp HE and more) ware applied. In such a case, a long time is
needed to sbtain films of @ desired thickness., which, howevery causes the
film to be poLluted and oxidized. The authors of the present paper have
carried out an intense cathode gputtering in the plasma of a low-pressure
- .
discharge (2.0 - 10”7 pm Hg). The mean free path was in this case larger
than %he distance peiween the bvembarded target and the base on which the
film was foymed., The sputtered specimens WeTre introduced into the plasma
as the third electrode with & negative potential of the crder of 1 kv with
respect to the cathode. A hot cathode was used %o raise the density of the
discharge currens. Th2 discharge current was of the order of some amperes.
and the current applied *0 the sputtered gpecimen was »f the order of some
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milliamperes. The glass bases onto which the films were sputtered, were
placed at a distance of 2 - 3 cm from the target. The setup used was 80
constructed as to allow several films to be submitted to sputtering simul-
taneously, without having to interrupt the spu%tering process. The disk-
shaped sputtered specimens had an area of 1 cm”, which ensured a sufficient
deposition of the sputtered material onto the base. The film thickness
varied linearly with time. Therefore, the thickness could be easily regu-
lated by changing the sputtering time; thus, films of any desired thick-
ness were obtained. The film thickness was measured withan M- 5(MII - 5)
microinterferometer. The glass bases were heated up to 100 - 125°C. The
films formed in a magnetic film of the order of 175 - 200 oersteds, which
was parallel to the plane of the base. Quantitative chemical and spectro-
scopic analyses of films obtained by cathode sputtering and with different
modes of cperation showed that their composition did not differ from the
initial components in the sputtered materials. The domain structure was
observed on the films with the aid of powder patierns. When submitting
molybdenum-permalloy films to sputtering, the specimen potential amounted to -
800 v, the discharge current was 0.75 a, the demnsity of the current to the
gpecimen was 1.6 ma/cm, and the pressure was 9,10 mm Hg. The domain walls
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Micromagnetic structure of films... B116/8201

changed in appearance with an increase of the film thickness., The silicon-
iron films, on which wedge-shaped powder patterns were established, were
submitted to sputtering at a specimen potential of 700 v. a current density

of 6 ma/cmz, a discharge current of 1 a, and a pressure of 8-‘!0"3 mm Hg.

The method described here for obtaining ferromagnetic films by intense . g
cathode sputtering is characterized by the following circumstances: 1) It is A
possible to obtain high-quality films of different thicknesses under easily v
controllable conditions; 2) cathode sputtering may be applied with materials

of any melting temperatures; 3) uniform sputtering and pure films are

ensured; 4) most important, the films obtained display only small deviations
from the composition of the sputtered ferromagnetic substances., @bstracter's
note: Essentially complete translationJ There are 2 figures and 3 non-
Soviet-bloc references.

ASSOCIATION: Moskovskiy gosudarstvennyy universitet im. M. V. Lomonosova
Fizicheskiy fakul'tet (Moscow State University imeni M. V.
Lomonosov, Division of Physics)

SUBMITTED: September 16, 1960
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Studying the microstructure of ore minerals by ion bombardment.
Zap.Vses.min.ob-va 90 no.6:695-697 '61. (MIRA 15:2)

1. Fizicheskiy fakul'tet Moskovskogo gosudarstvennogo ‘universiteta.
(Mineralogy)
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AUTHORS: Sedov, N. X., Spivak, G. V., and Ivanov, R. D.
bt

TITLE: Electron-optical study of a p-n junction in germanium and
silicon .

PERIODICAL: Akademiya nauk SSSR.’ Izvestiya. Seriya fizicheskaya,
v. 26, no. 11, 1962, 1332-1338

TEXT: The authors describe an electron-microscopic method of examining a
p-n junction with the help of ion-induced electron emission. This method
offers the following advantages: (1) The surface of the specimen and

the junction can be examined simultaneously; (2) the overall length of the
Junction is visible; (3) the image is not darkened by any auxiliary grid;
(4) the method is likely to be suitable also for greater enlargements;

(5) quantitative measurement of the potential disiribution in the p-n
‘Junction is very simple. The secondary electrons are knocked out of the
specimen by positive ions of 3-4 kev and then are accelerated and focused -
with the immersion objective of a high-quality emission microscope with
improved metal mirror. Such secondary emission microscopes are
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particularly suitable for examining semiconductors with surface junctions
that are not heated. The ohotographs are taken inside the vacuum chamber.
The disturbances of the accelerating field that arise over the p-n junction
bend the electron trajectories. The electrons deflected by these
disturbances are kept away from the screen of the microscope by an

aperture stop. When a voltage of 5~10 v is applied in the back direction,
the image of the p~n junction assumes the shape of a dark band which need
not be straight and which broadens as voltage increases. The range of

the potential in the p-n junction can be determined from a comparison
between the secondary emission image and the electron mirror. The
construction of a mirror electron microscope was described by G. V. Spivak
et al. (Izv. AN SSSR, Ser. fiz., 25, 683 (1961)). The shape of the
potential barrier on the p-n junction was determined by using the sharp
contrast between the reflected image of the surface and the boundary of the
“spot" of secondary emission. The metlod described here permits
measurements at sufficiently small intervals. Its accuracy is dependent |
upon the properties of the electron mirror which is more sensitive to
inhomogeneities, such as p-n junctions, than is an electron microscope with
ion-induced electron emission because the impurities change the work '
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function. There are 10 figures.

ASSOCIATION: Fizicheskiy fakul'tet Moskovskogo gos. universiteta im.
M. V. Lomonosova (Physics Division of the Moscow State
University imeni M. V. Lomonosov)
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3125/B102

AUTHORS: Sp}yak, Gg. V. saparin, G. V., and Pereverzev, N. A.

TITLE: The potential distribution found in a p-B junction by means
of an electron—optical raster system

PERIODICAL: skademiya nauk SSSR. jzvestiya. Seriya fizicheskaye,
v. 26, no. 11, 1962, 1339-1342 :

TEXT: The authors discuss the possibility of visualizing the junction and
of quantitatively measuring the range of the potential in p-n junctionsof
germaniuml and silicon single crystals directly.and quickly, using an elec=
tron beadm that scans over the surface. The meﬁhod is based on the
following agsumptions: (1) The radius of the scanning beam has to be
gmaller than the width of the p-n jun ; (2) the potential drop im the
junction must be greater than the mean energy of the secondary electrons.
,The accuracy i in weak fields can be jmproved bY reducing the
glectron energy a i e is reduced, the
method can De applied to measuring pote in J i The
width of the junction cen also ve determined b
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5/048/62 /026 /011 /004 /021
The potential distribution ... B125/B102

voltage. The potential distribution of a p-n junction is determined with
the integrating circuit (12) and the oscilloscope (13) (Fig. 1). If the
blocking voltage is given, the width of the junction determined by the
electron-optical method ig 25-30% greater than that measured with a micro-
manipulator. The method described here furnishes data on the dependence
of the electrical structure of a P-n junction on various factors. The L}"

device displays 600 scanning lines and supplies 50 frames per sec. There
are T figures.

SSOCIATION: Fizicheskiy fakulftet Moskovskogo gos. universiteta im.
M. V. Lomonosova (Physics Division of the Moscow State
University imeni M. V. Lomonosov)

Fig. 1. Block diagram of the electron-optical raster systen.

Legend: (1) electron gun; (2) anode cylinder; (3)-(4) magnetic lensges;
(5) deflecting coils; (6) object; (7) collector; (8) amplifier; (9) the
deflecting coils in the circuit of the electron probe are connected in

serieg to the kinescope: (11 kinescope.
Card 5/62,) pe; (11) P
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AUTHORS: - _Predvoditelev. A. ey §pizgk. G Vo xotova. A.:l.f
,Yuraaovag V. Yo.. and Kuahnir, F. l‘. , . .

TITLE: - 'Study of : non-decorod dielooations 1n ninc aingla oryotcl
by 1on bomhardnont : _-{ ;; T S : :
PERIODICAL', Fizika tverdogo tela. v. 5, no. 2. 196},~542-545
TEXT~ Thia paper is aimed to prove the poasibility ot deteoting "vircln%
dislocations by ion. bombardnent ‘of- aingle-crystal faces. Cylindricsl’.
zinc single oryatala (2.5 mn- in diameter, 50 mm. high) were -split. along?i
the (0001) plane at: ‘nitrogen: ‘temperature and the faces were bombarded.
with ions in flowing neon gas.  Thin pileces of gpeoimenn that had. ‘been-:
bombarded with ions on both - (0001) planes showed the. same- etch pattornu
~on both sides. - Repeated etching of ; any one surface soctinn producea
no new etch patterns. but ‘intensifies those existing. . The: re-ults fron
chemical etching and from ion homhardment are conaiotent _ The no-t “

favorable experimental conditiona are neon preaaurc betwecn"'ﬁ-w
. Card 1/2 3 A ' v : ’
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. 3%40 mm Hg. voltage hetween anode and specinen betwoon 1 5 and’: 1.75:k7¢
_ourrent density at the specimen 1.2 a/cm o bouba.rdlent period,

| SUBMITTED:  June 23, 1962, (initially)"

."‘

_'Study of non-deoored dialocutiona ..;,ﬁ B104

VASSQCIATION. Moskovukiy goaudarstvennyy univeraitet 1-‘>I.

8/18 /65/005/002/024/651
2

approximately one hour. 'l‘here are- D ﬁguroa. e b e
. ‘-Lomonoso.va(losoov ‘State University inoni ) IS

; \Auguet 29; 1962 (after revision):.
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P IVAK, G.V.; YURASOVA, V.Ye,; KUSHWIR, F.F.

UIT-r apparatus for fast etching of metals, semiconductors, and
dielectries by ionic bombardment. Izv. AN SSSR. Ser. fiz, 27
no.9:1188-1192 S '63, (MIRA 16:9)

1. Fizicheskiy fakul'tet Moskovskogo gosudarstvennogo universiteta

im, Lomonosova,
(Electronic apparatus and appliances) (Ion beams)
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SPIVAK, G.V.; IVANOV, R,D.; PAVLYUCHENKO, O.P.; SEDOV, N.N.

et 2 N

Formation of contrast in mirror-type, emission, and scanning
electron-optical systems. Iazv, AN SSSR. Ser. fiz, 27 no.9:
1139-1146 S '63. (MIRA 16°9)

1. Fizicheskiy fakul'tet Moskovskogo gosudarstvennogo universiteta
im, Lomonosova, .

(Electron microscope)

APPROVED FOR RELEASE: 08/25/2000 CIA-RDP86-00513R001652720011-6"



SEDOV, N.N.; SPIVAK, G.V.; DYUKOV, V.G.
i e AR
Use of an emission electron microscope in atudying semiconductors

and dielectrics. Iazv. AN SSSR, Ser. fiz, 27 no.9:1173-1178 S
163, (MIRA 16:9)

1, Fizicheskly fakul'tet Moskovskogo gosudarstvennogo universiteta

im. M.V.Lomonosova.
(Electron microscopy)
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SEDOV, N.N.; SPIVAK, G.V.; DYUKOV, V.G.

TR e

Usewa‘an emission electron microscope in measuring the potential
distribution in a p-n junction, Izv. AN SSSR. Ser. fiz, 27 no.9:
1179-1183 s '63, (MIRA 16:9)

1, Fizicheskiy fakul'tet Moskovskogo gosudarstvennogo universiteta
im, Lomonosova,
(Electron microscopy) (Junction transistors)
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SPIVAK, G.V.; LUK'YANOV, A.Ye,; TOSHEV, S.D.; KOPTSIK, V.d.

—.

- B

Observation of the domain structure of triglycine sulfate by
means of an electron mirror. Izv. AN SSSR. Ser. fiz, 27
n0.9:1199-1202 S '63. (MIRA 16:9)

1, Fizicheskiy fakul'tet Moskovskogo gosudarstvennogo universiteta
im,M.V.Lomonosova,

(Glycine) (Domain structure)
(Electronic apparatus and appliances)
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ATFIC/ASD/ESD-=5/1JP(C)=~F -4 --AT{JD
ACCESSION MR: AP3007325 5/0048/63/027/009/1203/1206

AUTHOR: Spivak, G.V.; Ivanov, R,D. ‘/3

TITLE: A mirror glectron microscopeinnd its usc® for quantitative investigation
of semiconductoréH7Report, ¥ourth All-Union Conference on Electron Microscopy hell

held in Sumy* 12-14 March 1963/

SOURCE: AN SSSR, Izv.Ser.fizicheskaya, v.27, no.9, 1963; 1203-1206
TOPIC TAGS: p-n junction , semiconductor , electron microscopy

ABSTRACT: The paper is a general report on investigations of the width of p-n
junctions and the potential distribution across them by means of a& mirror elec-
tron microscope. These investigations are part of comprehensive studies of p-n
junctions on scmiconductors by different techniques. The mirror microscope has
been described elsewhere (G.V.Spivak and others, Izv.AN SSSR,Ser.fiz.,25, 683,
1961). For the present work therc was bult a special specimen holder with pro-
vision for applving n blocking voltage to the p-n junction, heating the specimen,
-and measuring %2 temperature by means of a thermocouple (see Enclosure) for zke
TIEDESES one C. tile Ppurposes was to investigate the effect of temperature. The
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L 1995663
ACCESSION NR: -AP3007825 /

junction in mirror microscopes is visualized by displacement of the boundary of

secondary emission across the junction incldent to variation of the potentinl ap-~ :
plied to the semiconductor specimen., Actually the electric fiocld emergingto the .
surface of the junction usually combines with the field due to = poorly conducting.
£ilm that forms on the surface, SO that the observed pattern is a superposition of
the two fields, which are characterized by different dependences on the tempera= :
ture of the specimen (hence the interest in heating thespecimen). 8ix micfggraphs'
of germanium surfaces are reproduced, as well as a family of curves_charactdrizing
the variation of the junction width with applied voltage at 30, GO and 120°C. Some
of the microphotographs illustrate the results of heating. Orig.art.has: 6 figures

ASSOCIATION: Fizicheskiy fakultet lMoskovskogo gos.universiteta im.M.V,.Lomonosova
(Physics Department, Mogcow State University)

SUBMITTED: CO ) DATE ACH: 070ct63 ENCL: 01

SUB CODE: PH, SD NO REF SOV: 006 , OTHER: 000
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SPIVAK, G.V.; IVANOV, R,D.; PAVLYUCHENKO, O.P.; SEDOV, N.N.; SHVETS, V.F.

Visualization of a magnetic sound-recording field by means of
an electron mirror., Izv. AN SSSR. Ser. fiz. 27 no.9:1210-1218
5 '63, (MIRA 16:9)

1, Fizicheskiy fakul'tet Moskovskogo zosudarstvennogo universiteta

im, M.V.Lomonosova,
(Electron optics) (Magnetic fields)

APPROVED FOR RELEASE: 08/25/2000 CIA-RDP86-00513R001652720011-6"



"APPROVED FOR RELEASE: 08/25/2000 CIA-RDP86-00513R001652720011-6

KROKHINA, A,I.; SPIVAK, G.V.; RESHETNIKOV, A.M.; ZHELNINSKAYA, R.I.
Electron-microscopic study of the structure of ceramic materials
revealed by ionic etching. Izv. AN SSSR. Ser. fiz. 27 no.9:
1224-1227 S '63, - (MIRA 1619)

(Electron microscopy) (Ceramic materials--Testing)
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vvvvv DUSVAR, G Vi PAVIVHENNG, . Py VARGV, B. D, BETISHEESEAYA, G. P

"Die Struktur des Megnetfeldes innerhalb der Domsnenwand, mit Hilfe des
Spiegelektronenmikroskopes sicntibar gemacht.

report submitted to 3rd European Regional Conf, Electron Micrcscopy, Prague,
20 Aug-3 Sep 6h.
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in dem Rastelektronenmikroskop.”

"Der Kontrast des Bildes des p-n Uberganges

report submitted to 3rd Buropean Regional Conf, Electron Microscopy, Prague,

26 Aug-3 Sep Ob.
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"Jyer die Beobachtung der dynamischen Vorg%n
Hilfe von dem Emissionelektronenmikroskop.
. . f  Wleciror
report submitted for 3rd European Regionel Conf, slectron
2 0 d o
Prague, 20 Aug-3 Sep 0=,
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"Jber das quantitative Studium der Emitter mittels eines Hochvazuum
Emissionsmikroskopes."

report submitted for 3rd Furopean Regional Conf, Electron Microscopy, Frague,
26 Aug-3 Sep 6.
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va, fiziches-

PYT'YEVA, M.B.; SPIVAK, G.V.; DUBININA,

High-vacuum ion source, Zhur. tekh.
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