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gas conduction, gas discharge plasma o
ABSTRACT: N. A. Kaptsov passed sway 10 Petruary 1966, He was a student b
_of the famous P. N. lebedev, and performed many fundamental investigations ;
‘in the development of moderm elsctronics. He was the creator and leader of i

‘the chair of electronics of Moscow State University. He developed the can= |
.cept of phase grouping of ele Y His ideas are the basis for the develop-!
Sop% of the magnstrorvend Kiystrons® Ho developed the omcept axplaining the |
phenomenon of corana discharge. He also developed ideas connested with :
‘formation of gas conduction and phencxena

laboratory and cone

e

‘books, including "Physical Phenonena . _—
_translated into foreign W:MM_MOGWW o
electronics courses. (JPRS: 136,501]
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TITLE: Investigation of p-n junction by means of a scanning microscope with electron
‘and ion bombardment of the semicomductor specimen /Report, Fifth All-Union Conference.
.on Electron Microscopy held in Sumy 6-8 July 196§7P

SOURCE: AN SSSR. Izvestlya, Seriya fizicheskaya, v. 30, no. 5, 1966, 761-763

TOPIC TAGS: electron microscope, ion microscope, silicon diode, pn junction, second-
ary electron emission .

ABSTRACT?\ Back biased p-n junctions in silicogllave been observed with an ion scann-
ing microscope, and the results have been compared with the results of similar observas
tions with an electron scanning microscope. The use of ion scanning was undertaken
because the secondary electrons due to ion bombardment have much lower energles than
those due to electron bombardment, and are accordingly much more sensitive to field
irregularities at the surface of the specimen. The ions were produced in a cold cath-
ode glow discharge in ailr. The optical system was designed to produce a 1 i diameter
scanning beam at the specimen, but the actual diameter of the scanning spot turned out
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to be 10-15 p; this is ascribed to scattering of the ions by the residual gas in the
instrument and to velocity straggling of the ions. The ion beam was caused to scan
the specimen by two pairs of deflecting plates, which were synthronized with the de-
flecting colls of a kinescope. The secondary electrons from the gpecimen were collect:
ed by a 15 KV electrode, and the resulting signal was displayed on the kinescope. The
gilicon p-n junction appeared on the kinescope as a narrow dark region with a light
border, or as a narrow light region with a dark border, depending on whether the n or
the p region of the crystal was inclined toward the collector. The contrast of the
image of the p-n junction increased with increasing back bias. At high bias potenti
the contrast of the ion scanning microscope image was about the same as that of the
electron scanning microscope image, but at low bilas potentials the contrast of the
ion scanning image was greater than that of the electron scanning image. Orig. art.

has: 4 figures.
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TITLE: A two-elecctrode immersion objective with a magnetic field at the cathode _
[ﬁeport, Fifth All-Union Conference on Electron Microscopy held in Sumy 6-8 July 1965,

SOURCE: AN SSSR. Izvestiya. Seriya fizicheskaya, v. 30, no. 5, 1966, 769-773 JIL

R .
TOPIC TAGS: eleétron microscope, electron field, magnetic field, electromagnetic lens|. -

ABSTRACT: The authors discuss an immersion objective employing both electric and mag-

netic fields. A section of the lens showing- lines of force and equipotentials 1s pre=j .
sented in the figure. In this lens the magnetic pole pieces serve also as electrodes,| = :

"o

and the object is fastened to the cathode (the "N pole piece in the figure). 1If the | -
pole pleces are not saturated, the electric and magnetic lines of force coincide. '
This condition is not necessary for focusing, but it greatly simplifies the calcula-
tions. Conditions for focusing are derived. There is a sequence of focusing condi-
tions, in each of which the electron completes a different integral number of Larmor
revolutions while traveling from the cathode to the image plane. The aberrations of
the lens are not discussed and no formula is gilven for the magnification. A microscope___
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Observation of p-n ;%;ctions under pulsed conditions by means of an electron
mirror “icroscope /Report Fifth All-Union Conference on Electron Microscopy held in

TITLE:

Sumy 6-8 July 1965?;n
AN SSSR. Izvestiya. Seriya fizicheskaya, v. 30, no. 5, 1966, 781-783

SOUICE:

TOPIC TAGS: electron microscope, stroboscope,‘siligdn diode, junction diode

ke 74
unctions produced by diffusiné aluminum 'to a depth of 100 microns into

ABSTRACT: p-n
oped with phosphorus were observed under pulsed conditions with a stro-
A diagram of the setup is shown in the figure.

n-type silicon silico
boscopic electron mirror microscope.
An 0.2 A/cm2 forward bias was applied to the silicon diode and 3.5 V rectangular pulses
of 2.2 microsec duration were applied in the backward direction. The electron gun of

the microscope was normally blocked; it was unblocked by pulses of 0.1 microsec dura-

tion synchronized with the pulses on the diode in order to achieve a stroboscopic
Photographs of the junction recorded at

effect. The pulse frequency was 200 kHz.
different stages of the back biasing process are presented. The junction is clearly
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TITLE: Observation of the process of surface charging of d(electrics by means of a
scanning electron microscope _ﬁe ort, Fifth All-Union Conference on Electron Micro-
scopy held in Sumy 6-8 July 1965, jﬂ’

SOURCK: AN SSSR. Izvestiya. Seriya f£izicheskaya, v. 30, no. 5, 1966, 787-768 and
inserts .
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TOPIC TAGS: electron microscopy, surface charge, teflon, mica, plastic

ABSTRACT: The build up of surface charge on teflon, mica, and plastic surfaces was
observed with a scanning electron microscope. The surface of the specimen became neg¢+
tively charged as a result of the presence of the scanning beam. This surface charge
was allowed to build up repeatedly until breakdown occurred while a motion picture
rocord was made of the image on the kinescope.. Thus it was possible to observe the
full complex dynamics of the process. A number of frames from the motion picture
record are presented. It. was noticed that the surface charge tended to move prefer-
entially along artificial scratches on the surface of the specimen. It was hypothe-
gized that certain rope-like structures observed on some of the micrographs represent

l Card 1/2
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regions of high potential gradient} To test this hypothesis the specimen was so
shifted after having been scanned, that the regi on busequently scanned included a
portion of the previously scanned region as well as fresh surface.  The appearance of
the rope~like structures along the boundary between the previously scanned and the
fresh regions and the subsequent motion of these structures is regarded as confirming

the hypothesis.
SUB CODE: 20/ SUBM DATE: oo/ ORIG REF: 001/ OrH REF: 002
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TITLE: Electron microscopic observation of domain structure dynamics in magnetic
films /Rerort, Fifth All-Union Conference on Electron Mﬁi___;;gsgggy»_bglq._»i_xl‘_§mmqy*§:§” B
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ABSTRACT: Alterations in the domain st{ucture of\‘ferromagnetic films during rapid
magnetization switching have been observed with a stroboscopic electron microscope.
The present paper is devoted to a brief discussion of the technique. A cross section.
diagram of the electron transmission microscope| émployed in the investigations is
shown in the figure. The magnetizing unit was similar to that of E.Fuchs and W.Liesk | —
(Optik, 19, 307 (1962)); 1t was supplied with alternating current, and the windings :
were made to form part of a resonant circuit in order to increase the magnetizing
field. Only four of the windings were employed because full compensation of the motin|
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Cross section of the stroboscopic electron transmigsion
microscope. 1 - electron gun; 2 - gato; 3 - condenser
lens; 4 - shield; 5 - magnetizing unit; 6 - specimen
holder; 7 - isolating pulse transformer.

of the image was not required with stroboscopic opera- N
tion. The microscope was operated ordinarily in the de-
focused condition. The electron beam was normally cut :
off by a 50 V potential applied to the gating electrode i
2, and was turned on by a 60 V 0.5 microsec strobe pulse.
72— 1, The high cut off voltage was found to be necessary to
777 i 777 i prevent transmission during the off phase of the cycle
I . of a low current of exceptionally high energy electrons,
|

! which led to considerable deterioration of the image.
,,/ It was found that the stability of the domain structure
\%{é\ i from cycle to cycle that is requisite for stroboscopic

: observation obtains only at low switching fields, where- )
I 7 ) in the switching takes place by reversible domain wall i

\_ m ! displacement. The sharpness of the stroboscopic photo- [—

"S- . graphs depended strongly on the duty factor, the requir-
T ed exposure becoming excessive at low duty factors. By
reducing the magnification, operating the microscope in —

P T SRR i RN DR AR
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the focused condition, increasing the accelerating potential to 60 kv, amd incr0351ng
the pulse current to 1 mA, it was possible to record at a duty factor of 2.5 x 1079
with an exposure only an order of magnitude longer than is required with nomal Opeza—
tion under static conditions. Several photographs of the domain structures of Perm~ |
alloy films are presented, which illustrate the resulution achieved and show the mo-~
tions of the domain walls during a portion of the magnetization cycle. It is con-
cluded that a stroboscopic electron transmission microscope can be employed to in-
vestigate the variations of the domain structure of thin ferromagnetic films during
magnetization switching under conditions when the processes involved are reversible,
and that the sharpness of the image depends on the stroboscopic duty factor and on
the stability of the domain configurations from cycle to cycle. Orig. art. has: 6
fipgures.

%
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ment of the alternating magnetic field of an acoustic
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TITLE: Obgervation and measure
recording head by means of an e
conference ©on Electron Microscop

Segriya fizicheskaya, Vs 30, no.

SOURCE: AN SSSR. jzvestiya.

TOPIC TAGS: electron microscope, gtroboscope, magnetic field, electron reflection,

tape recorder
<

ABSTRACT: The alternating magne/tic field in the gap of the recording head of a
"yauza-5" tape recorder was opserved with the aid of 2 stroboscopic electron mirror
microscope. with the aid of measurcments of the type described 1in this paper it is
possiblc to measure the frequency and resonance characteristics of recording heads. A
diagram of the apparatus 1s given in the figure. provision was made to exclite the xe=|—
cording head with direct currcnt as well as with alternating current at audio frequen-
cles up to 30 kHz. A negative potential was applied to the recording head 0 assure
reflection of the electron beam. The electron gun was biased beyond cutoff and the

APPROVED FOR RELEASE: 08/25/2000

CIA-RDP86-00513R001652720010-7"



"APPROVED FOR RELEASE: 08/25/2000

CIA-RDP86-00513R001652720010-7

o ——t

1 56321-66

(AN

[acc:NR: APG015790

RS S o

, CwT(1)/EWT (m) /EWP(e) /EWP()/ETE L] ”
SoUnCE COBR: Un/0048/66/030/005/0877/0880

(o)

£

%]
e emss

fAUTﬂOR: Luk'yanov, A. Ye;»Svivak -G

G: DPhysics D
| fakul ‘tet Moskovskogo £O
!

|

ITITLE: cathode sputtering of diclect
All-Union conference on the Physical
tober 19G5.

‘souncE: AN SSSR. izvestiya. Seriya

cathode sputtering,

‘pOPIC TAGS:
#ir, electric field
) 6 / A

U & v
snsaenacT:  Thin films of quariz and ca
ing in a high frequency field.
neon or argon at a pressurc

-cathode arc discharge was maintained.
arc.

‘cmoloyed to stabllize the
i freguency pctween 2 and
ceic and the substrate holder.

~ing of the sample,

Vi llikhaylin, V. Y.

epartment , Moscow State University im.
sudarstvennogo universiteta)

y
rics»}n a high frequency field /
Bases of Cathode

fizicheskaya,

dielectric material,

lcium sulfide were obtain
The sputtering took plac
of the order of 0.0
A 100 to
An up to 3 KV alternating

ween the h
th parasitic oscillations a

deposition, were expe

500 Oe longitudinal magne

12 Miiz was applied bet
pifficulties wi

leading to undesired thermal

M.V .Lomonosov (Fizicheskly
T L

/Report, Twelith
Electronics held in Leningrad

v. 30, no. 5, 1966, 877-680

quartz, calcium compound , sulfida,

)
cd by cathode sputter-

e in a glass tube containing
in which a 0.1 to 5 A hot

tic field was
potential difference at a
older of the sputtered dielec
nd overheat-

rienced when

J———

I s e s T

APPROVED FOR RELEASE: 08/25/2000

CIA-RDP86-00513R001652720010-7"



"APPROVED FOR RELEASE: 08/25/2000 CIA-RDP86-00513R001652720010-7

B S S S T I A

FE b o EENIRIEN

L 3696166  EWT{1)/EdT{m)/ 1/

e il JETL 0 132y Jb/Hd
1| ACC NRARGOLSTTI CA N SQURCE COOR:  UR/0048/66/030/005/0813/0816
. / d : S0
AUTHOR: _Spivak, G.V.; Pavlyuchenko, O.P.; Luk'yanov, A.Ye. P

ORG:_ Physics Department, Mogcow state University im. M.V.Lomonogsov (Fizicheskiy
fakul'tet Moskovskogo gosudarstvennogo universiteta)

TITLE: Imaging of magnetic microfields in an electron mirror microscope Zﬁegort,
Fifth All-Union Conference on Electron Microscopy held in Sumy 6-8 July 1962/
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. |
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TOPIC TAGS: electron microscopy, electron reflection, magnetic domain structure,
electric field, magnetic field
| ' 3

ABSTRACT: The 1mqfing of ferromagnetic domain structures by means of an electron
mirror/microscopel has been investigated with magnetic plumbite and cobalg single cry-:

stals ‘and with an artificial sample consisting of a stack of 0.1 mm thick ferromagnet-
‘ic shects separated by equally thick copper sheets. When the ferromagnetic sheets in
the artificial sample were magnetized in alternate directions to represent Bloch wall
the electron images of the edges of the sheets were wedge-shaped with alternate wedges_
opening in opposite directions. This ig ascribed to a shift of the image due to the
action of the magnetic field at the surface of the specimen on the imaging electrons,
the shift being a linear function of distance from the optic axis. Analogous spike- |
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like images were obtained of the domain walls on the (0001) face of the cobalt crystald
In this case, however, the boundaries of the spikes were not gtraight lines but very
complex sinuous curves. This is ascribed to the influence of electric microiields at
the surface of the specimen, and it is concluded that to record magnetic domain struc-
ture with the mirror microscope one must take measures to avold the presence of such
fields. The sensitivity of the electron mirror microscope to domain walls was found

to be dependent on the orientation of the walls with respect to the optic axis, the
he walls are oriented radially. The similarity of

sensitivity being greatest when t
the electron micrographs to the actual domain structure as well as the anisotropy of

the sensitivity is illustrated by comparison of electron micrographs of the surface
of a magnetic plumbite crystal with photomicrographs of the corresponding powder pat-

terns. Orig. art. has: 6 figures.
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0%G: Physics Depariment, Moscow State University im. H.V.Lomenosov (Fizichenkiy
fakul'tet Moskovskogo gosudarstvennogo universiteta) K

TITLZ: Observation of the domain structure of thin ferroeclectric fidlmé by mecans of a
transmission electron microscope /Report, Fifth All-Union Conference on Electron

Microscopy held in Sumy G-8 July 19627

SOUICE: AN SSSR. Izvestiya. Seriya fizicheskaya, v. 30, no. 5, 1966, 823-828

TOPIC TAGS: electron microscopy, barium titanate, ferroelectric effect, clectric
domain structurg crysatal, electron microscope/UEMV-100 electron /i
micros cope " 21 \2

ADBSTRACT: Thcéibrroelnctric domain structure of a barium titanate single crystal film

was observed with a UEMV-100 electron microscope. The 1ilm was obtained by etching a
single crystaliwith hot orthophosphoric acid until its thickness was 0.2-0.4 mm. The
Tinal stage of the ctching was accomplished with the specimen floating on the surface
of the acid. When the required thickness was reached, the specimen was lifted on a
copper microgrid and washed with water, cthyl alcohol, and again with water. In the
nmicroscope the electron beam traversed the £ilm normally to its surface and the re-
(.inms with different polarizations (domains) were made evident on the image with the !
aid of an off-axis aperture. By altering the position of the aperture it was possible;
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‘AUT“OA(: Spivak, GeVoy Saparin,

- 2l
of p=-n 1unct:lons sub-
onference held in

ONG: none

pToL:  Vbservation py means of a scanning electron microscope
d to a small alternating bias [l'leport, Twelfth All-Union C

rad 22-20 October 1965,

jecte
{Lening

riya fizicheskaya, V. 30, no. 5, 1966, 881-883

-:SOURCE: AN SSSR. Izvestiya. Se
gilicon diode, pn junction, amplitude modulation,

iTOPIC TAGS:- electron microscopy,
lelectron beam, resonant amplifier.

junction of a diffused
A small ac pias (1070 Hz) was

1ifier was replaced by a band
ass bamd of about 2 Hz. The
diameter at the object)

ve the p—n

ADSTRACT: A modified technique was employcd to obser
isilicon diode with an electron scanning microscope.

lapplicd to the diode and the usual wide band video amp
ipnss amplifier tuncd to the pbias frequency and having a P
', ilicon diode was SO mounted that the probe beam (1 micron in
‘moved perpcmlicularly to the junction. Oscilloscope traces of the signal developed
iduring a single passage of the scanning beam (scanning time, 10 sec) are presented, as
twell as two-dimcnsional images recorded with a resolution of 60 lines and &8 scanning

‘!time of 3 sec/line (180 sec/frame). Images of the unbiased and dc biased dicde re~
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50 frame/scc, using the
sented for comparison. The position of the juné-

‘tions was ciearly marked on the oscilloscope trace when the bias potential was only
0.01 v, and it was very prominent when the bias was 0.05 V. Vhen the bias potential
was very low the oscilloscope record of the junction was asymmetric; this is discussed
pbricfly. On the two-dimensional images of the ac biascd diode (blas potentials 0.025
and 0.25 V) the junction appeared as two bright bands some 25 microns apart gseparated |
;hy a darker reglion. other dotails of these images are ascribed to geanetric features
jof the crystal surface. It is concluded that the use of supplomentary modulation of
!the video signal together with a resonant amplitier.increased the sensitivity to micr
ficlds of the scanning microscope by two or three orders of magnitude. Orig. art. has:

4 figures.

:corded with a resolution of 300 lines and a gcanning rate of

iconvcntionnl video asmplifier, are pre
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erence in temp. between 2 plates in dil. gases produces s radiometer force. The
math. considerations involved in the calen. of these forces and their application in the
theury of the Knudwen manometer are stiscuescd H. Sroxere
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W The study of plasma by the method of its disturbance oz
P, by the magnetic field. G. V. Spivakamd E. M. KRelkh-
{ / cudel,  Hull. acad. sci. UR.O S0 S, Clarse wi. math )
/‘ wal., Sir. phys. 1938, Nu. 4, 174 Biiin baghsh, 196,
/ : o Fhe methud e be apphed Hoth 1o the stady of poscesses 20
g n the umlistutbed plassa, aned 0 the stindy of the dleets 00
2 peducad by the magnetic field proper n the discharge. :
' () the baois of an adequate geticralization of the thieory of B o
3 probey are interpreted probe characteristics obtamed under, # i t 00
s ditferent oonditions.  $he existense of 5 effects s vstabd 1 %} h
. fshed which are prodiced by the magaetie tehit and which (100
< ate reconded by the probes.  The dineet eifect of the action ! -00
;2 of the magnetic ficld on the plasma can cauw a change of 2t
e * the potential at a given poit of the plasing, a change of the BE 1
i conen. of the electrons and ons, a change of the clectron -00
H temp. amd the miean enstgy ol the ons, aul a change of 3 N
H vhe tunvtion of the distribution of the clevirons ami sons o 00
adeonding to their veloaties. . There iy alo i tie plasina v ee
the effect of the action of the magnete and of the elec. il
telds near the probe B the region of the e free prath of '3; 00
the vleotroms,  This desffeet, which distores the prots .0
characteristics awing o the action of the muagaeine licld v
i the mighborhood of the probe within the mean free 1
path of the clectrons, aas studied in detal,  Errors of .00
e anthors giving incorrect interpretation of the reading ©
of the probes in & magnetic fehl ure pomted out, Nme A0
references. W. R, Henn - .00
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al - I'Acad. des Sciemces, US.S.RINTIIPP. 111-179, 1938, In English.— a ‘
2 The authors have previously suggested a quantitative method for the study
: of plasma by utilising the disturbancs of the discharge by an external
' - magnetic fickd {wre Abwtract 4317 (1838)]. Measurements were made of
"; the potentsal gradient tn atgon, using a cylindrival tube with an oxkle 20
.z kathode. The tube length was about | m. and its duuneter 4 cm. A mag- 00
t, netic field was supplicd by means of a loag solenoid fitted round the tube. o0
2 i1 Curves are given fur the voltage gradieats with discharge currents ranging i
3t from 40 to 400 mA and fields from 0 to 130 gauss. Similar curves are also 3 00
~ given for Hg vapour at temprratures between 32° and 74° C.  While for RE 1/
2, argon the curves show a general rise with increased fields, in the case of Hg ‘00
J vapour a maximum gradient is found at field values of 20 to 30 gauss, the . S0
Ui steepness of fall beyond this maximum being greater the lower the tem- - 20
al perature. An increase of lomes due to elastic collisions with gas atoms ] 0
i may be expected from the apparent increase of pressure, but there is also :

a marked decrease of the coeflicient of electron diffusion towards the walls g
of the discharge tube. While the former may result in an increase of the HEE:
gradient, the latter may act in the oppusite sense.  Morvover, the magnetic i
field may change the melastic energy losses of electrons. - It does not seem

possible to account fully for the results obtained until a qummunw thoury
of plasma in a magnetic field is drvelnn~d AW,
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Firing potentinl, firing
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iVaInﬂb E. A, and Spiv G.V. On ﬁnding the dlstrlbu e

: on function for ﬁﬁﬁ msyntemslnthe presence .

of transfer phenomens. Akad: Nauk uk SSSR.- Zhumal .
Eksper. Teoret. Fiz. 18, 539-547 (1948). (Russmn)
The kinetic_equaticn for "nonaniform gases i8 found by

i maximizing the entropy under the constramts that the

. number of particles, the energy, the momentum. the angular

* ‘momentum and the currents of these quantities have pre- a

. scribed values. “The collision terms are obtained by assuming_

" asingle constant relaxatmn time. : L. Tisza.
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Source: Mathematical Reviews,
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USSR/ Electronics
R/ Fields, Electromagnetlc 2ot 1948
Electrons - Measurenents

" . Vaynrib
non the Kinetics of Electrons and Electromagnetic Fields Ye. A. Vay
G. V. Spivak, 3% PP

L
“Dok AkaR Nauk SSSR, Nova Ser® ¥ol LIX, ¥No

' f distribution of electrons
netig.f1eld on functions o yron
gl aitiogn;fn:iiu, “and compares 11neaf;zed functiox;tc;fddt;tz!;:emidm
i?tﬁa;.uiz:‘;o:\zgcalchated from the kinetlc equation. Submiite
v
A. A. Lebedev, 15 Nov 1947.

PA 43/43T15
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USSR/Electronics Apr 198 -
Particles, Charged

»On the Second Boundary Case of Electronic Optics "
G. V. Spivak and R. A. Lukatskaya, Fhys Faoulty,
Moscow State U imeni M. V. Lamonosov, 4 pp

. "Dok Ak Nauk SSSR" Vol IX, No D

Piscusses two problems: (1) experimental method for
obtaining qualitative representations for determined
situations and at atmospheric pressure, and (2) in-
terpretation of mechaniam which causes dispersion of
charged particles, guaranteeing their movement in
sccordance with external forces for a given situatlon.

Submitted by Acad A. A. Lebedev 19 Feb 1948. .
- ‘ 1
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suwoo.ﬂ.oapo ou.gco..... H&ougp uu 90 m.wn.nuh o& a
Mercury Arc Under Low Pressure,” L. I. Golik, G.
Spivak, Phys u.uoE.aq.. SOmoot m»a.co q »aoﬂ. z. V..
Hgo__odswg , T AT T

v ..B.ﬁ. ..?.E Eu.. 43 NHN Fo 4

on.a nfﬂoawﬁ« uubmln; oou.ﬂ.Ooawoua of tvo. ewuomw
AS ﬁwg»douupnul—ﬁ? ‘and "(2)
- Second ‘case nn«ou.oeu Hon. - r

.ol a»ou. n-l - B&»»no»up ooa-
traction in plasmd.” 3-‘»’38 of .
charges &long u.o&.nn of ray and ‘clarified in- -
‘£luence of second’ magnetic lens capturing ray.

Ag»g -of’ b»aorln.no ‘current. influences noo:u»n,a.,._

as it does’ all effects of the magnetic field in

‘the plasma. Decrease in contraction with increase

in current is due to increase 4in proportion of
speed .of chaotic: motion of the ‘electrons in com- -
u-u.u.noa 59 p»nooﬁ.oa. msgag mw .H.B _& .

mwoim ._Ew.« u.u the Hucub of a Bn.mn_o.ﬂo Houm poﬁum‘. L
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cmmw\mgﬂna,-_ﬁu.ﬂ“‘.,,,._,z.numo
: .. Electrons S

"Formation of Plasma Under the Action of Electri-
cal Impulse,” G. V. Spivak, Ye. L. Stolyarova,
Phys Faculty, Moscow State U imeni Lomonosov

"Zhur Tekh Fiz" Vol XX, No 5, pp 501-515

Describes development of plasma under influence of
single pulse during spark-over (rupture) of long-
discharge gap for low pressures y, from oscillo-
graphic studies.. Investigates influence of field
of "ironclad" magnetic lens on time and plasma

PA 164746

- 164746

cmmw\mgﬂnm-wpmmsm A xmwmo
(Contd) ;

formation. Establishes that magnetic field de-
creases statistical time of lag and time for nat-
ural (proper) plasma to be set up. Submitted

18 Mar 4o, , ; ,

164ThE
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- ¥ Btching met ionic_bombardment, . G. V. % .
S . N. Kibardina (M. V. Lomouosov States o5

‘cow). Tridy Soveshchaniys Kalod, Eleklromke Riev, Inst. | -

Fiz., Akad. Nouk Uk:.S.S.R. 1951,'108-14; discussion, 114~
- 16(1952).—Etching of Ni, Cu; and Al for electron micros:
" copy was done by bombardment with pos, ions. Reerystn. |
- wus earried out in air ut 1100° for 8 hrs. for Ni, and at 500
for 2 hrs. for Cu and ‘Al.” The Cu was cleaned by dipping i
in’coned. HNO;. - The Ni was cleaned by making it the
anode in coned. HNO; with tt Pb cathode:- Chem: etching
-, of Ni was done with a 1:1 mixt, of 70% HNO; and §0%
» glacial acetic acid, or a soln, of 2 to 3 cc. Brin 100 cc. MeOH.
Chem. etching of Cu was done with a 10% aq. soln;'of_!
(NH):S;04 alone or inn'a -1:1 ‘mixt. with HNO;. Chem.
etching of Al'was done with a'1:1 mixt. of HCI and MeOH
and the film produced during etehing was removed by usinga
“weak solu. of HNQy. Replicas for electron microscopy were |
‘prepd. by the oride method for Ni-and Al, by the silca-?
-method for Cu, and by the polystyrene-silica method for W.
Ionic bombandment was done in & tube filled with He o~ A «
-, under & pressure of 0.1 to 0.01 mm, Hg, with a discharge cur-
rent of 2 to d ma., 1.5 to 2 kv., and 4 cathode area of 3sq.”:
; - cn,  When unrecrystd., chem. etchéd ‘Al was bombarded -
[ L ) * for 0.5 to 1 hr,; the electron micrograph clearly showed the '
: o B boundaries of the mosaic blocks, " Recrystd. Al showed the :

TATA S TR YT
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A HIGH-RESOLUTION EHESIO"{ ELl‘.()TRO'( Tul(‘RO-' X )

wer. . BCOPE. . G. V. Splvak dvd 4, M, Hozenteld, Trasalaced
from Livent, Aued, Gadk 85,5.9.R, Sor. Fiz, is
3V7-2EIRSTY. T3, (AEC-G~T602) v
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SPIVAK, G. V.

UsSR/Electricity - Cathode Sputtering Jul/Aug 51

"Electron Microscopic Study of Cathodic Diffusion
Process,”™ G. V. Spivak, I. N. Prilezhayeva, E. A.
Gruz, Phys Faculty, Moscow State U imeni M. V.’

Lomonosov /

Iz Ak Nauk BSSR, Ser Fiz" Vol XV, No k, pp 409-411

Studied submicroscopic structure of aluminum sur-
face submitted to cathodic diffusion under low air
or neon pressure. Presence of submicroscopic counes,
formed as results of destructive action of elec .
treatment on weaker structural points, was found on
aluminum surface.

195036

PA 195736
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! =SS, VISR S SR IS ST CO R R IR SRR S e e R R ARG

APPROVED FOR RELEASE: 08/25/2000 CIA-RDP86-00513R001652720010-7"



"APPROVED FOR RELEASE: 08/25/2000 CIA-RDP86-00513R001652720010-7

L7 ENAEUL Y caT it el DU

USSR/Metals - Aluminum, Spark Treatment Jul/Aug 51

"Electron-Microscopic Invest_.igation of Structural Changes in Aluminum During Elec-
troerosion,” K. A. Michurins, I. N. Prilezhayeva, G. V. Spivak, Phys Faculty,
Moscow State U imeni Lomonosov

Iz Ak Nauk SSSR, SER Fiz" Vol XV, MNo 4, pp 418-423

Describes study of aluminum structure by electron microscope EM-100, after metal
has been treated by electric spark. Metal crystallizes after previous mixt of metallic
vapor and that of surrounding medium. Changes in grain structure possibly increase

strength of material, previously treated by electric spark.
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g\g»nn - ﬂwooou.ou Iwono-oovo E\?ﬁ mu. A

ﬂwoawnou Microscopy. ow Iow zwmuu.ﬁu.ou&wna 4
Presence of Gas at Atmospheric and Low Pressures,”
G. V. Spivak, R. A. Iukatsmaye, Phys Faculty,
Moscow State Q ineni Icomonos K.

"Iz Ak Nauk SSSR, Ser Piz" Vol Hﬁ No L,

PP :wr:ﬁ..w . |

Authors refer to their previous works (cf.

Dok Ak Nauk SSSR".60, 1948; "Vest MGU" L, 1948)
dealing with electron optics at atm pressure.

Here they develop subject, clarifylng guidances
of ions. Qual images of metallic surfaces were

195766

L

dmmw\mgm»omumwmaﬁuouzwcnogowm .wﬁ.,\.psm m.u.
(conta) ,_

obtained in case of max approach of electrodes
and impulse vcltege. Also qual images of cold
cathodes were successfully obtained with suita-
ble impulse voltage source at gas pressure

~10~? mm, Authors thank A. A. Lebedev for advice.
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USSR /Physics - Nickel Structure = Mar 52

"Electreon-Micrascopic Study of Structural Changes Oc-
curring in Nickel Diring Electrie Corrosion,” N. G.
Kanavina and G. V. Spivak, Chair of Electron Optics

"Vest Moskov T, Ser Fiz, Mat, 1 Yest Nauk" No 2,
P 15-19

Study changes in nlekel oceurring after electric
gpark treatment, chavacterized by ring-shaped struc-
tural distribution around the spark center., Surface
of metal 0.2 mm from ring edge underwent deformation.
X-ray study confirmed presence of fine structure. -
Recelved 2 Nov 51.

2hom02 -
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USSR/Physics - Flasma Formation May 52

"Phage Transitions ia Plasma in Process of Formation,"
G. V. Spivak and Ye. L. Stolyarova, Chair of Electron
i

Optics

skov U, Ser Piz, Mat, i Yest Nauk" No 3,

"‘Ie Y .—Y MQN
-39

pp 31
Freseuss simplified theory of transition of unstable
gas-Totussed beam 0 plasma, which is considered as
second phase of plasma formation. Study of ion ki-
netics in formation of plasma yields law for estab-
lishment of cceff of ambipolar diffusion of ions and
electrons. Received 3 Dec 51.

24210k

(CH tno- 21 11442 '53)
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USSR /Electronics - Electron Optics

"Reflection of Filaments and
faces by an Emissive

Zheludev,

"est Moskov U, Ser Fiz, Mat,
pp 29-31

Author studies with aid
microscope the migration
face of tungsten and observes
threads of metals with
siders the performance of the
factory. Received 1l Dec 51.

Other Metellic Sur-
Electron
High Resolving Power," G. V. Spivak end I. S.
Chair of Electron Optics

of emissive electron
of thorium on the sur-

high melting point.

Jun 52

Microscope of

{ Yest Nauk" No 4,

the structure of
Con-~
instrument satis-

242751

APPROVED FOR RELEASE: 08/25/2000

T R e T

CIA-RDP86-00513R001652720010-7"



53

"APPROVED FOR RELEASE: 08/25/2000 CIA-RDP86 00513R001652720010-7

SFIVAK, G, V|

USSR/Physics - Electron Optics , Feb 53

"The Influence of Impulse Supply Upon the Resolu-
tion or the Immersion Objective,® <G, V. Spivak and
Ye. M. Dubinina,?Chair of Electron Optics«* c

Vest Moskov U, Ser Fiz-Mat i Yest Nauk, Nol, p 27-33

Purpose here is to experimentally realize, on the
one hand, an actual model of an immersion objective
which is supplied short rectangular voltage im-
pulses, and to evaluate, on the other hand, the in-
Tluence of the form of & single impulse on the re-
solving capacity of the immersion objective. Cites

269196

related works of R. A. Lukatskaya, Y=. L. Stolya-
rova, N. D. Morgulis, I. A. Deryugin, a&nd A. M.
Rozenfel d, all writing in Iz AN SSSR, Ser Fiz for
1951. Presented 29 Sep 52.
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SPIVAK, G. V., PRILMZHAYEM, I. H., SAVCCHKINa4, O.I.

Ussr  (600)
Metals - Pickling

Nature of etching metals by means of ion bombardment. Dokl AY SSSR

9. Monthly List of Russian Accessions, Library of Congress, 1953, Unecl.
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SPIVAK, G.V.; DUBININA, Ye.M,

Effect of impulse feed on the resolving power of an immersion objective,
Vest.Mosk.un. 8 no.2:27-33 ¥ '53, (MLRA 6:5)

1. Kafedra elektronnoy optiki, (Electron microscope)
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GOLIK, L.l.; SPIVAK, G.V.
Electron optical phenomena in forming and stationary plasma exposed to
mercury vapors, Vest,Mosk.un. 8 no,10:117-123 0 '53, (MLRA 7:1)
*  (RMectron optics) (Quarts)
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o’ ; . sputtering ‘of motals. o
[‘k Spivak, I. N. Pnlcz!mevg.»filpa‘ﬁ.'ﬁ Suv&?c’hk'h:n.. S .
,(ff"';%:‘- Fiz, T3 05-02(1953).~Probe expts. indicated 3

~...stuges_in _this process:- putification of the surface aud de- QJ// R
velopmen;_'of etch pits by ionic bombardment, ang the for-: - N
oo, mation of superficial cones by redeposition.. . .~ .C.oF...© 0\

S P ms e o e
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‘ 1 | ELECTRON OBJEC!
sonce Abst.  ON THE RLSOLVING PONER OF AN B E. W, ]g
Nuclesr Sclen ©  IMMERSION TYFE: - . Neuk S:S-$;Re 820
Vol 7 ' Translsted from Doidledy Riede PRSG B bimpy,
Nov. 30, 1953 5(1953). 3p. MNeme on 0% |
‘Physics 57; D-88-673)

leo
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3 se 13ed pulse to be of. “Mr o . o
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7 times tht f1uencing bresk
hre.k-dovno "

and su snalysis of the method are
(K.S.) ‘ ' _

APPROVED FOR RELEASE: 08/25/2000 CIA-RDP86-00513R001652720010-7"



"APPROVED FOR RELEASE

CIA-RDP86-00513R001652720010-7

£61892

oy Rq peju@said

- np Tg I9PUTQaY ‘y°d PBOV
.noﬂMmﬁdewds jo sassasoxd oTweulp PUB .oMWme
Jo KLpnis IO potT1dds 2q 08T® fgm poyzsu POls ng

08/25/2000

61992 ,.

- 38w uoa3o9Te 8Yy3 JO 3SVIFUOD YR O3 PuB aoﬂw
-@mI0j °YU3 O3 993NATIFUOD I0BIINS 27poY38d .wMMOWm
uoTyEzTaouUBEW JO S8IUUSASUN peAXa8qQ0 SYUL >
-0X3TW uoI} 09T SATSSTWS UB JO 3pOUIED a3 “uo ddv
-wo0T aa® 3¥Y3 SPIPTF OTiudem nﬁoonowoaonnﬁuwwom

-uoD> YOTUA 8303fqo BUTAISEQO I0F pouysgsm B8 20F

ErG-THS dd ‘C oN ¢z6 TOA ‘9sSsSS NV

N 93838 AOD

*N°I feuravuey

gt < pen. fg373TaUsB0I83.0H OTIoUBEN UITA
sfqeatdg ‘A°D 7 B3T3

vuwﬂﬂo.\ Jo uotqonpoxdsy JO POUISH Two13d0-u0x3291H,

—soN {BAOY3TAS °"S'IiPuE ASUSALISYD

go1ado uOIIOITH - so184Aud/¥sSsn

€6 dss T2

CIA-RDP86-00513R001652720010-7"

08/25/2000

APPROVED FOR RELEASE



IIA

e AEER

PPROVED FOR RELEASE: 08/25/2000

CIA-RDP86-00513R001652720010-7

S AR

/.
USSR/Physics - Electron optical study

Card 1/1 pub. 129-3/23

Dombrovekaya,

Author

Title
cathode

Periodical Vest. Mosk. un., Ser. fizikomat.
The purpose of the author is t
studying the aistribution of the
in an impulse regime on the basis
various points in the plane of re
namely according to the magnitude
tion. He concludes that
be used to determine quantitative
photometry show
apn unstationary regime 18
may be partially explaine
of the cathode Seven references
Milyutin, 1949; A. M. Rozenfel'd,
Deryugin, 1951).

Avgtract

Chair of Electron Optics

Institution

Submitted . February 16, 1954
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T, N,; Dubinina, Ye. M

Electron optical method for studying the local emiss

i yest. nauk, 9, No 7, 25-32,

the metho

that the actual emission surfac
much less than inas
d by the diffusion of

s

FD-1139

. and Spivak, G. V.

.

-~
iy of an oxide

Oct 1954

o work out & qualitative method for

local emission from an oxide cathode
of measurements for the current at
presentation (image) of the microscope,
of brightness of the screen illumina-
d of photometry of cathode image can
stribution. The curves of
e of an oxide cathode in
tationary regime, which
parium over the surface
(e.g- N. D. Morgulis, 1936-1951; V. L.
1951; I. S. Zheludev, 1952; I. A,

1y this di
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3229 Etching. of Steels by lonic Bombardment. 1 N"G’If
Prilezhaev: R,W k. and M. I Malkina, Henry Brutcher!
'ranslation NO. ,’98’11-. { Abridged from Zhumal Tech-,
‘ nicheskod Fiziki, v. 24, no. 11, 1854, p. 2090-2008.) Henry,
~ Brutcher, Altadena, Calif. - =~ ) i
* Merits of lonic bombardment for revealing micro-structure: as:
: well as grain boundaries th’mugh differential coefficients of dis-i
; integration. Micrographs. 7 ref. . d
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e e s Doen studled enclivr by Muller (B.MEer, A, PRYB, -0
< The topte_ bty been atudied curlier b B M st
106 31 Vol “gus, T038) and by Toarey (LM Tsneey, - o
Vol. 106, 541, 1937, Vol. 108, 66l L03R).a00 Y ot o atthora- -
i 3, S IRY. 441)-but the present au .
Uspekhi fiz, Navk, Vol, 35, Ro. 2, “l_l, 1% bt o ! .
ln‘;‘r;duue l'uﬂlwm;_\n(ﬁ and 'EU,I!“'UI"-‘_F'UIZ : (3)[it9§|i{::g_té§;;£;9:;_2[‘ gi e
“ on the Ni paclicle, (b) studying the cliango-ul the 3 migslon of 1.
) wr!)wnbp:\ssiug through thie Curle potnt, (¢} measu_rl'pg tll:i angular dis-~
tribution of currént density of a hua'{ed Ni slngl_eu(.rytj\, b‘i‘ll‘-
of results with the theory of Stranski and Suhrmang ¢ poll
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SPIVAK, G. V., Prof, and DOMBROVSKIY, T. M.
————

#Electron Optical Method of Stﬁdﬁing u;;o Dyn;m:izzi;;'hg;gal}’i;gig:s;:mj;;lty’
jedia," a paper delivered at the Sectlon O > P e
ggﬁ?‘zie;celo;x Rad?ophysics, Moscow State U. 10-1h May 55, Vest. Mosk. U., Ser
Fiz-Mat. i Yest. Hauk, Yo.b, 1955

Sum 900, 26 Apr 56
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USSR/Physics - Electron-optical study of emission

pub. 153-12/21
and Spivak, G. v.

A PRpa

de cathode in a

prilezhayevd, 1. N.; Livshits, V. V.3

Electron-optical study of nonstationary emission of oxi
vacuum and in a gas

7hur. tekh. fiz. 25, 97-107, Jan 1955

the authors in the present work is the electron-optical and
of pulse supply of the emission of the
oxide cathode ina vacuum and in a gas. They employed an arrangement of
immersion objective which would ensure during considerable emission ob-
taining of & qualitative jmage of the cathode; they observed pictures
of the emission disrupted at large loads by processes of distrotion, poi-
soning of the cathode, and its gubsequent establishment. They thank

R. A. Lukatskayz. Pifteen references: e.g. T- N. pombrovskaya, Ye. M.
pubinina, G. V. spivak, Vestnik MGU (Herald of Moscow State University),
No 10, 195k, and No 2, 1953; L. N. Zingerman, rrudy Instituta fiz. £Y
USSR (Works of the Institute of Physics, Acad. Sci. Ukrainian SSR},

No 2, 1952.

The task of
oscillographic gtudy in the case

June 15, 195k
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\/Biching destruction of glasses by fonlé bombardment, Co¥o ¥
. 8rivax, A. 1. KRORHINA, AND V. LAzAREVA. = Doblady A%gs” - IR
SR SR, 104 [4) 579-80 (1955).—Destruction of glass by C

{ jonic bombardment was cucried out-in a-gas discharge in e two- )
“electrode tube. The glass wis more or less covered with g métal - - o

cathede (Ni strips). The destruction of borate glass was studied - 'r g

\ by wmeaus of clectron microscope phnmgmphy,mid compyred
with chemical destruction. .- Action by 5%, HF for 3-days and
bomburdment for 3¢ to 40.hr, using ctrreat density, of b5to 7

ma.fcar3, 2800 volis, and pressure of 10-% mn. Hg, resulted . ‘M Sy
in cellular etehing. Intousive destruttion occurred. for 4000 to - \ ;M -

. 5000 volts and a current density of 5 to .10 ma./em.t. - During
. etching -by ionic bombuardment, " the curfent: density near the
. threshold of destrnction has less effect than the yoltage which
* determines the speed of the jons. - .. BLK.
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SEAYA, T.H.

G.V KANAVINA, N.G., SBITEIKOVA, 1.5., DOMBROVSKAIA,

SPIVAK, GoVe, "

OIS S {erro \

e tical method of mapping the do;a;n?sgt (ngn bt
1100t:0;80P Dokl. AN SSSR 105 no.L4:706-70 . MLBA
materials. .

sova.
kiy gosudarstvennyy universitet imeni M.V, Lomono
. Moskovs -
}’ ot vleno akademikom M.A- lcontovichem)
redete (Perromagnetism
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SPIVAK, G.V., PRILEZHAYEVA, I.H., AZOVTSEV, V.K.
hiemmat sions on
o . lsctron mirror and observa ‘
netic contrast in the © 105 10.5:965-967 D *55.
o Dokl. AN S5SR 105 (MIBA 9:3)

ferromagnetic domains.

1. Moskovakiy gosudarstvennyy universitet imeni M.V. Lomonosova.
. Mos

akademikom M.A. Leontovichem.
Fredstavient (Fezzomagnetiam) (Rlectron optics)
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AZOVTSEV, V. Ko, (Moscow)

DOMBOVSKAYA, T. W.,

ins of & Ferromagnetic DY Means of

n end an Blectron Mirror," a paper

ion of the Doma
énetic Phepomena, Sverdlovsk,

ndery Emissio

"on the Direct Visualizatb
rence on Physics of Ma

ar. Electron Microscope with Seco
submitted at the International Confe

23-31 May 56.
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. PRAVDINA, Yeo.E.

SPIVAK, G.V.; YURASOVA, V.Te.3 PRILEZHAYBVA, 1.N.
”M
aurfaces in cathode sputtering. Izv.AN SSSR.Ser.fiz.
(MLRA 10:1)

Processes on netal
20 no.lO:llB“-1189 0 '56.
0 universiteta 1mg-

1, Pizicheskly fakul'tet Moskovskogo gosudarstvannog

ni M.V.Lomonosovae

(Thermionic emiasion)

(Electron tubes)
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Card  1/3 Pub. 22 - 10/43

~ Spi ; . fnc nhrovikaya T,ﬁr‘
Authors Spivak, G.. V., and Dnmhro y !

: : e Lhe amics of thermal processes.
Titl An electronie optical method of sbudyinhrhhu dyndmlv | °e8,
e n electronic :
1n-n0nbrnn5pnrunhvmudia

Periodical Dok. Al Gosit 106/1, 39-hl Jan 1, 1956

. '~ studying, onamics of thermal proces
ical. m Jf studying the dynamics ¢ ial processs
‘o_opLical method of studyd he [ vhetne) Hevics
Abatruct " U]ﬁCLTOHlC. ,(')P‘(’)[-“{’ medin is deseribed and an electi;omt.he‘ device optrates.
e U""trin}g-;' t:}"u; purpose “iu diccunseds anzﬁamy.c’)b'iecﬁ used as @ :
e 1 ‘;nci]'].u Lhat the density Q!“ (zlt:?brcio‘x}seld n o Ubsh refm-cnqe,
onh:hi P; modulated by Lhe local magnetic fieid. ne nce
cathode 14 abed by Lhe Loc :
(1953) . Drawings; lllusbratlgns._

‘ fseow State University fmeni Mo V. I,.omon‘os:o
Institution 3 lioseow wLabe T ! ‘

te y A( elenl C1L TR{WNDY J. .m\l\nl\lkUU, J\lnl 1‘)) 12)5
redein < . :
PI‘ESen ;(‘d b . . .
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AUTHOR: S jvak, G. Ve yuraso
=

15: 11653379‘75’ I. N.

X t
£ Ion Bombardmen
. etching by means Ot to 4o rd-
TITLE: Installaﬁignd§§g %zZiieniya Metallov Ionnoy =0
(. Ustanov.
irovkoy (UiT-1)).

i }I > 2’
jibory 1 Tekhnika'ﬁhksperlmenta, 1957, Yo
PERIODIC?;. :1?(% ~ 910 (USSR).

. ied to
; 1y beenlﬁdzlzﬂng%;lectr‘
TRACT: Cathode SP - ation of metals, & ical plating
ABSTRA s‘bmcture mves“blg‘a 1 i cggeiné;l d_e‘tails of
(Ref. 1)- i n References ?

- the authors give the
and q‘o

Lon thought to
: ,.Stafllatl * mainly
descrip . s L I :
h more cl a3 C
T 1v to the 1n
pecause 01 TUAS 1m11a§ 1) permits
lating at.hlgn the UI']_}‘l ( der forced
gescribed én Riﬁigi‘%ﬁz 212.' a Pafbl9u].'ar sampletlﬁ-;lt de gcribed
accelerated = : ) > us stream.
3 h : gaseo ‘n
regimes 2% it . the following
o motezence fy peImiS Sl GMT-1) Hes TS o three
CompaTed WIthlgtpzrmits simultaneous Spul
antGages.
card 1/3 advantas
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Tnstallation for Metal Btching by Means of Ton Bombardment .

samples (as compared with one in the jnstallation described
in References 5 and ), this enables rapid evaluation of

the best conditions for io

n plating.

A special arrange-

ment for insertving the neated sample

the temperature to be monigoredo
varied between 100 and 700°C.
plate already plated samples

The temperature may be
It is also possible to

with deposits of quartz or

metal without introducing air under the bell-jar thus

preventing oxidisation of samples.

the installation is given in Figure 1.

Phe general view of
Tt consists of &

vacuum system (Fig: 2) and power supplies (Fig. 3). The
apparatus for simultaneous plating of three samples is

shown in Figure L,

Their shape may be arbitrary, with

the maximum dimension of the surface %o be plated of

20 x 20mm. for accelerate

d etching at temperatures near

room temperature & special insert 1s provided at the apex

glass pell-jar (Fig- 6).

1t is stressed that ULT-1

tTol of the etching and plating

processe
e.g. the depos

may begln oneé minute after

pation o another,
i n to a sample

card 2/% changing of sputtered samples takes no more than 15 minutes.
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LUTHORS:: spivak, G. V.y Kanavina, N. G.y sphitnikova, 1. S.
Prileznayeva: 1. N., Pombrovskayss T, N.» AzoviseV,

TITLE: of Domas of perromagnetica On the Occasion
f the Double-Emission Electron Microscope and
edstvennon nablyudenii domenov fer-
romagnetika pri pomoshchi vtorichno—emissionnogo elektronnogo
mikroskopa i elektronnogo zerkala

PERIODICAL: %ZVcstiya AN SSSR, ger.Fiz.y 1957 Vol. 21, Nr B, PP- 1177-1182
USSR)

ABSIRACT: Already in 1947 L. Germer proved that the electron beal gliding
along the cobalt monocrysta into cooperation with doma
fields, but the was 1o b i imag se the
electron be3ld use i

the results obtaine
and his collaborators are
in this case doma image
works mentioned,
it is possible to 0 i tica by the
application of the electron s of magnet-
jzation can b on t
ig based up
Card 1/3 optical contrast, @&
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The Direct Observation of Domas of Ferromagnetica on the Occasion 48-8—21/25
of the Application of the Double-Emission Electron Microscope and the Electron

Mirror.

! etic non-uniformity with success. The interaction of a uniform
electron current with a gliding surface containing the magnetic
eleclric lens causes modulation according to the density of the
electron beal. By the further application of an electrostatic oF

magnetic lens (macrolens) the image of the gliding surface or a
nearby surface is obtained, where the effect produced by the lo~-
cal magnetic field is the most effective.

The paper is divided in the fur _ther courase into 5 chapters en-
titled: The Co-operation petween micro- and macrolenses; proper-
ties of the electron beal which are © i ortance for
observing the micro-relief; the visualiza

of double electron emission: visuslizatio

electron mirrors; visualization of magnetic microstructure by the
modulation method. In conclusion it is said that the here recom-
mended methods are of abstract character and permit an in
treatment of theproblems in question, go that it is to be Tre-
commended that research work be carried out according to the di-
rect elcctro-optical methods in order that more exact knowledge
be obtained in this field. There are 6 figures and 9 references,

¢ of wnich are Slavic.

-

";'é;,,,-_, . //—/ FAE T “ ,//; A '//
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AUTHOR
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ABSTRACT
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_SPIVAK G.V., DOMBROVSKAYA T.N., SEDOV H.K. PA - 2652
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The examination of the demain structure of a ferromagnetic by
means of photoelectrons. (Nablyudeniye domenney struktury ferro-
magnetika pri pomoshchi fotoelectronov.- Rusaian.

Doklady Akademii Nauk SSSR 1957, Vol 113, Nr 1, pp 78 - 81
(USSR).

RECEIVED: 5/1957 Reviewed: 6/1957
The present work describes an electron-eptical mehhed fer

forming an image of the structure ef the domain of a ferre-
magnetic by means of pheteelectrons focussed by a magnetic
optical system. By the application of this methed an image which
is qualitatively satisfactery and has a goed effect of centrast
is obtained the magnetic micrefields of the pelycrystalline and
the monecrystalline gurfaces of the ferremagnetic crystals.

The present_work ig based upon the follewing main idea:

The fields of the demains can be made directly visible by putting
the electren bundle inte interaction w#ith a cathede electren lens
Gn the cathode plane ef which the masnetic fields te be
jnvestigated, the magnetic tmicrelenses", are intreduced).

These "microlenses" preduce & chromatic and a spherical aberratien
of the immersien optial system and hereby the “micrelenses" are
made visible on the fluerenscence screell. The methed facilitates

CIA-RDP86-00513R001652720010-7"
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20-5-23/60
SPIVAK,G.V., KROKHINA,A.I., YAVORSKAXA,T.V., DURASOVA ,XU.A.
Tching of Dielectrics by Ionic Bombardment. (Travleniye dielektri-

: kov ionnoy bombardirovkoy, Russian)
PERIODICAL: ]()oklady Al)cademii Nauk SSSR, 1957, Vol 114, Nr 5, pp 1001-1003
U.S.S.R.

ABSTRAGT: The following is shown by the present paper: On the occasion of the
wombardment of the surface of a dielectric by means of gasions
geometrically regular etching figures may form which reflect the
crystal structure of the object. Bombardment with positive ions was
carried out in a low pressure discharge. The action of neon ions
upon crystalline and amorphous dielectrics was investigated.
Reference is made to some previous works dealing with this subject.
When the cathode was constructed, the fact was taken into account
that cathode spattering is proportional to the density of the ion
£iux, and that there is less depositing of metal at those points
vhare current demsity is greater. If, therefore, a greater current
density is produced on the surface of the dielectric than at
neighboring points of the metal, the dielectric is not powdered
with metal. This happens in the case of a periodic development of
the pctential being caused, so that indentations correspond to the
domains of the dielectric to be spattered. The crystalline di-
electrics used wers quartz, Iceland spar, rock salt, and seignette

APPROVED FOR RELEASE: 08/25/2000 CIA-RDP86-00513R001652720010-7"
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Etching of Dielectrics by Ionic Bombardment.

sal®, Besides, also the amorphous dielectrica amber and plexiglass
wure etched. Etching with ions took place on the occasion of differ-
ent kinds of discharge. For amber and plexiglass the method of ion
etching must be selected with particular care; I = 2 - 2,5 ma/am,
V=15%kVand t = 2 - 3 hours, The surfaces of the amber and the
plexiglass wers uniformly destroyed and the figures of destruction
had no geometrical pattern. On the occasion of the etching of quartz
with ions in the Z-section, distinctly marked triangles were ob-
tained. Of all dielectrics, quartz is the most difficult to investi~
gate., With a weak ion bombardment no figures at all are formed. and
in the case of a heavy bombardment the same figures are obtained as
in glass. When rock salt is etched (surface 100} ) cubes are
formed. The etching figures thus obtained can be used for deter-
mining the symmetry of the crystal. This method is simpler and
often more reliable than that employed in connection with other Lo~
cesses, (With 3 Illustrations).

ASSOCTATION: bioscow State University "M.V.LOMONOSOV (Moskovskiy gosudarst-
vennyy universitet im.M.V.Lowmonosova

PRESENTED BY: A, V.SHUBNIKOV. Member of the Academy, on 24.1.1957

SUBMITTED: 71,1957
AVAILABLE: Libracy of Congress
Cari 2/2

APPROVED FOR RELEASE: 08/25/2000 CIA-RDP86-00513R001652720010-7"



"APPROVED FOR RELEASE: 08/25/2000 CIA-RDP86-00513R001652720010-7

[ P S S R S35 S T B

and ZHOLUDYEV, V. S.

) E, :
SPLVAK, O Vs v ? Lomonosov University, Moscow.

Flectron Lahoratory O

3 " PO~ 1
"Rlectron sk Optical CObservation and Electron Microscopy of Ferro Electrica
'Elec b
Domain Structures.”
nce on Electron Microscopy, Berlin GFR,

report presented at 4Yth Intl. Confere

15 - 17 Sep 1958.
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SOV 199—3—8—12418
AUTHORS: «Spivek,—6+¥-—5—Dubinins, Ye.l., Sbitnikova, I.S5.,
' Pryamkova, L.A. and Vinogradov, D.P.

TITLE: Development of the kHethods of Electron Microscopy for
the Observatiorn of the Wicrogeometry and the Emission
Centres of Thermionic Cathodes (Razvitiye metodov elek-
tronnoy mikroskopii dlya nablyudeniya mikrogeometrii i

by

tgentrov emissii termokatodov)

PERIODICAL: Radiotekhnika i Elektronika, 1958, Vol 3, nr 8,
pp 1097 - 1083 + 1 plate (USSR)

ABSTRACT: The article reports the ressults of the observations of
the electron=microscopy picturss of the distribution of
the emiscion in a number of thermionic cathodes such as
an oxide cathode, an L-czthode or an impregnated catlkode.
The observations were carried out at magnifications
ranging from 150 - 4 00C. During the investigations, i%
wes found that the space charge bkas a significant effect
on the formation of slectron-microscopic images, in
particular, when employing the csecondary-electron emission
technique. The space charge produces a decelerating
field whose effect can be intcrpreted by means of two
space-charge lenses. The first type of lens is a macro-—

Cardl/4 lens and is produced by the charze in that part of ke

APPROVED FOR RELEASE: 08/25/2000 CIA-RDP86-00513R001652720010-7"
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S0V/109-3-8-15/18
Development of the Methods of Electron Kicroscopy for the
Observetion of the Hicrogeomeiry znd tle Bzisczion Centres of
Thermionic Cathodes

cathode from vhich the emission curvent is not conducted
away. The second lens is a micro-lens ard its effect
becomes significant in the individual emission centres.
The effect of the space charge is illustrated by the
photographs of Fipure 1. Thotograph la was obtained at
2 current density (at tche screen) of

5 x 1070 A/em® while Photosraph 1b was btaken at a

density of 1.4 x 1077 A/cmz; in both cases, the anode
voltage was 10 kV. Photograph lec was done at ths current
density of l.4 x 10~/ A/cm2 but the cathode vias removed
from the focusing electrode by a distance of 75 p.. From
these pictures, it follows that the space charge results
in a change of the focus length of the system. It was
also found during the investigations that the contrast
in the photographs is derendent on the microgeometry
of the investigated surfaces. The contrast is further
dependent on the difference in the secondary emission
coefficients of various parts of the cathkodz and on %the
Card2/4
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S0V/109-3-8-15/18 .
Davelopment of the Methods of Blectron Microscony for the Observation
of the Microgeometry and the Emission Centres of Thermionic Cszthodes

local electric fields ab the cathode surface. The investi-
gation of the relationship between the picrogeomtry of a
cathode and iis emission pattern (see picture) wias effected
by means of the EBL75-type microscope which was fitted with
a special adaptor unit. The pictures obtained by this mearns
are shown in the shotographs of ¥igures 2, 3 aod 4, The
photographs of Figure 2 gilve the patterns of an oxide
calthode having comparatively large non-uniformities at the
surface; Photograph Z2a refers to a cold cathode, vhile 2b
is for a heated, activated cathode. ¥igure 3a shows the
secondary—emission pattern of an I~cathode, while Figure

3% gives the thermal—-emission pattern of the same cathode.
rigure 4a shovis the pattern of a pressed csthode, taken

by means of the secondary emission. Figure 4¢ shows the
same cathode tut at an increcased temperature, while 4b cor-
responds’ tothe tempersture at which the thermal emission
coxmences. Figure #d represents the thermal-emission
pattern of the pressed cathode. A1l the investigations
were carried out at a pressure of lO‘é roHe., For the

Card® /4 purpose of obtaining magnifications of the order of 2 00O
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SOV/109-3-8-15/18
Development of the Methods of Elgctron Mjcroscody for the Observation
of the Microgeometry and the Bmission Centres of Prermionic Cathodes

up to 4 00C, = stroboscopic, electrostatic electron micro-
scope (type BESM-50) was used. By means of this instrument,
the puls: emission picture of an I-cathode was obtained.
The resulting photograph is skown in Figure 5. The authors
express their gratitude to H.A. Bruk for valuable advice.
There sre 5 figures and 8 references, 7 of which are Soviet
o] T
ASSOCIATION: Fizicheskiy fakul'tet and 1 French.
Moskovskoge gosudarstvennogo universiteta im.
i.V. Lomonosova ( Physics Department,. Moscow State

University imeni M.V. Lomonosov)
SUBHITTED: January 29, 1953
1., Electron microscopy 2. Cathodes (Electron tubes)--Physical

Card 4/4% properties 3. Thermionic emission--Analysis 4. Electron
microscopes—--Performance
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S0V/120~58-5-~20/32

AUTHORS:Sbitnikova, I.3., Dubinina,Ye.#., Spivak, G.V., Fetisov, D.V,

TITLE:

An Attachment to the EEM-75 Emisé?EE‘EIéctrea—Microscope for
the Visualisation of Surfaces, Using Secondary Electron
Emission (Pristavka k emissionnomu elektronnomu mikroskopu
BEM-75 dlya vizualizatsii poverkhnostey pri pomoshchi
vtorichnoy elektronnoy emissii)

PERIODICAL: Pribory i tekhnika eksperimenta, 1958, Nr 5, pp 78-52

and 2 plates (USSR)

ABSTRACT: A descripbtion is given of an atbtachment to Ehe LEH-75

nicroscope. Using secondary and ‘thermionie enission),
both the micro-geometry and the ewission prattern of thermal
cathodes may be visualised, This means that it is possible
to compare the distribution of centres of electron emission
with micro-geometry of active thermal cathodes. The surface
of thermal cathodes is irradiated by an electron beam from
an electron gun which directs the beam at an angle to the
surface., The angle between the optical axes of the electron
gun and the microscope may be varied between 85 and 450. This

Jerd 1/3
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30V/120-58-5-20/3%2

An Attachment to the EBM-75 EBmission Electron Microscope for the
Visualisation of Surfaces, Using Secondary Electron Emission

adjustment may be used Lo choose the best conditions of
irradiation corresnponding to the best contrast of the image
for different depths within the surface microstructure. A
sectional drawing through the entire instrument is shown in
Fig.l, in which 1 is the electron gun, 2 'is a mechanism
for adjusting the angle of the irradiation by the primary
beam, 3, 4, are centering devices for the beam, 5 1is

a table for illuminating diaphragms, 6, 7 are observat-
ion windows, & 1s a bellows, 9 1is a mechanism for ad-
justing the angle, 10 is the base, 11 1is the cathode,
12 1is the focussing electrode, 13 is the anode, 14 1is
the anode cap, and 15 is a ceramic insulator, The results
obtained with this atbtachment are shown in Figs,3-7. Fig.3
shows the image of an oxide cathode with secondary (a) and
thermionic (b) emission, A similar pair of images of an
L-cathode is shown in Fig.4 while Fig.,5 shows an image of

APPROVED FOR RELEASE: 08/25/2000 CIA-RDP86-00513R001652720010-7"
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) 30V/120-58-5-20/32
An Attachment to the EEM-75 Emission Electron Microscope for the
Visualisation of Surfaces, Using Secondary Electron Emission

this cathode with the secondary and thermionic emission
images combined. There are 7 figures and 1% referenc=s;
9 of the references are Soviet, 1 French and % German.

ASSOCIATION: Fizicheskiy fakul'tet MGU (Dept. of Physics, [oscow
State University)

SUBMITTED: October 10, 1957.

APPROVED FOR RELEASE: 08/25/2000 CIA-RDP86-00513R001652720010-7"



"APPROVED FOR RELEASE: 08/25/2000 CIA-RDP86-00513R001652720010-7

St T NN S A T SRR PSS e T S

AUTHOR:

TITLE:

PERIODICAL:
ABSTRACT:

Kuznetsov, V.Ye. SOV-26-58-11/9/49

Investigations of the Magnetic Structure of Ferromagnetics
(Issledovaniya magnitnoy struktury ferromagnetikov). An All-
Union Conference in Xrasnoyarsk {Vsesoyuznoye soveshchaniye
v Krasnoyarske).

Priroda, 1958, Uir 11, pp 9355 (USSR)

In June 1959 an All-Union meeting on the magnetic structure
of ferromagnetics was convoked by the Institut fiziki

AN SSSR (Institute of Fhysics of the AS USSR) and the Koais-
siya po magnetizmu Otdelaniys fiziko-matematicheskikh nauk

AN 5SSR (Commission for Magnetism of the Department of Phy-
sico-Mathematical Sciences of AS USSR) in Krasnoyarsk. The
meeting was attended by representatives of scientific insti-~
tutions of many principal cities of the USSR, A total of

32 papers were read. Ya.S. Shur of the Institut fiziki me-
tallov AN SSSR (Institute of the Physics of Metals,

AS USSR) in Sverdlovsk summarized the magnetic structure of
ferromagnetics. G.V. Spivak of the Moskovskiy gosudarstven-
nyy universitet (Moscow State University) told of cresent
and future electron-optical methods of study of the domain
structure of ferromagnetics. L.V. Kirenskiy and M.K. Sav-
chenko of the Institute of Physics of the AS USSR in Kras-
noyarsk presented new data on the spatial distribution of
the domain structure in samples of transformer iron. A:I.
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SOV/20=120-1-14/44
Spivak, G. V., Ipgrae, E., Zheludev, I. S.

On the Pecu rities of the Domain Structure of Ferroelectrics,

Made Apparent by Electron Microscope Visualization (Ob
osobennostyakh Jomennoy struktury segnetoelektrikov,
vyyavlyayemykh pri elektronnomikroskopicheskoy vizualizatsii)

Doklady Akademii nauk SSSR, 1958, Vol 122, Ilir 1, pp 54-57
(USSR) -

If the extraordinarily important rdle of the domains of the
ferroelectrics for the understanding of their physical
properties and of the nature itself of the ferroelectrical
phenomena is taken into account, the application of electron
microscopy for the purpose of completing the laws concerning
the orientation of the domains (of the characteristic features
of their boundaries and of their dimensions) offer many pos-
sibilities. According to the authors' investigations, the
domain structure of the ferroelectrics may be visualized by
weans of a translucent microscope according to the nethod

of the imprints. These imprints must reproduce the fine struc-
ture of the electric field., This was possible because of the
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50V/20-122-1-14/44
On the Peculiarities of the Domain Structure of Ferroelectrics, Made Ap-
parent bty Electron Microscope Visualization

existence of a natural raised profile (rel'yef) of the ferro-
electric poly-domain crystal., This raised profile of the
surface is caused by mechanical tensions on the boundaries
of the domains which, in turn, are caused by the interaction
of their electric dipoles. The use of a translucent electron
microscope and of colloid and coal imprints permitted the
detection of the domain structure on erystals of barium ti-
tanate and potassium sodium tartrate enlarged 25 000-fold.
The domain structure of the ferroelectrics may be observed
on imprints taken inmediately from non-processed crystals
and from etched crystals. The authors etched crystals of
BaTiO5 in concentrated hydrochloric acid for 5 - 10 minutes.

The processing of the samples is described in & few lines.
“he authors then describe the results of the preliminary in-
vegtigation of the domain structure by means of an optical
nmicroscope. .ccording to the electron microscopic investiga-
tion, the domain structure of the natural (not etched ) faces
of BaTiO. is sufficient for the taking of very gualitative

3

Jard 2/4 imprints. This natural profile is caused by spontaneous de-
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SOV/20-122-1-14/44
On the Feculiarities of the Domain Structure of Ferroelecirics, lade Ap-
parent by Electron Microscope Visualization

formations (which are connected with electrostriction phenomena) of
the domains. A figure shows a typical picture of the domain
structure of BaTiO, in 1000-fold enlargement. With an 8000-
fold enlargement, éhe authors defected details of the shape
of a single domain. In the case of #ill gzreater enlargements
(25 000~-fold) the details of the boundary between the domains
and some details of the structure of the individual domains
may bhe discerned. The domains detected by electron micro-
scopical investigation are smaller by one order of magnitude
than the optically observed domains. This subdomain siructure
is very interesting for the detection of some properiies of
the ferroelectrics. The results of this paper concern single
crystals of BaTiO3 and potassium sodium tartrate., The authors

thark V. I. Osokina and T. F. Filippova for their help and
V. A. Timofeyeva who placed the single crystals of BaTiO3

at the authors' disposal, There are 4 figures and 7 references,
Card 3/4 4 of which are Soviet,
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Microrelief and Domain Structure on the Surface of & Single Crygzel
of Barium Titanate

be due to strains arising from the tetrggonality of the
unit cell of Ba‘l‘io5 (¢/a = 1,01 at 20 C) on
polarisation and there is some possibility that it could
be used for estimating the polarisation,

There are 4 figures and 8 references, 3 of which are
Soviet and S English.

ABSOCIATION: Moskovskiy gosudarstvennyy universitet imeni

M.V, Lomonosova (Moscow State University imeni
M.V, Lomonosov)

SUBMITTED: August 10, 1958
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SOV/70=i4--1-24/26
Spivak, G.V., Igras, E., Pryamkova, I.A. and
Zheludav, I.8,
Observations of the Domain Structure of Barium Titanate by
Means of an Slectron Mirror (0O nablyudenii domennoy
struktury titanata bariya pri pomoshchi elektronnogo
zerkala)

Kristallografiya, 1959, Vol 4, Nr i, pp 123 - 125

It has been shown that it is possible to obtain by means
ef an sliectron mirror a qualitative representation of

the domain structure of a ferroelectric with a magnifi-
cation of wp to several hundred times., The mechanism of
image formation differs from that in optical polarisation
microscopy. HBarlier devices (Ref 2) used a magnetic
field for the "magnetic contrast effect™ but this caused
instability. An electron beam from a gun is accelerated
by 20 kV and passes through a hole in a fluorescent
screzen to the specimen where it is reflected, The system
is roughly analogous to that of an ordinary microscope
with inciden®t illumination supplied through the eyepiece.
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. , . SOV/70~4-1-24/26
Observations of the Domain Structure of Barium Titanate by Means of
an Electron Mirror v

Examples are reproduced of images from Ba‘I‘iO3 single

crystals at 800X and 150X and a resolution of about
200 lines/mm was achieved. The reflection of the slow
electrons is due to the fringing field between the
domains, There are 5 figures and 10 references, 6 of
which are Soviet, 3 English and 1 French,

ASSOCIATION: Moskovskiy gosudarstvennyy universitet imeni
M.V, Lomonosova (Moscow State University imeni
M,V. Lomcnosov)

SUBMITTED: August 10, 1928
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66702
24.2120 S0V/109-4-8-22/55
AUTHORS : Granovskiy, V.L., Luk'yanov, S.Yu., Spivak, G.V. and
Sirotenko, I.G. T
TITLE: Report on the Second All-Union Conference on Gas

Electronics

PERIODICAL: Radiotekhnika i elektronika, 1959, Vol 4, Nr 8,
pp 1339 - 1358 (USSR)

ABSTRACT: The conferences was organised by the Ac.Sc.USSR, the

Ministry of Higher Education and Moscow State University.

It was opened by the chairman of the organising committee,
M.A. Leontovich, Academician. During the plenary sessions :
of the conference, a number of survey papers were delivered. !
L.A. Artsimovich read a paper on "Production of Ultra-high :
Temperatures in Plasma". ' o
A survey of the optical method of measurements was given o
in the papers by V.A. Fabrikant and S.E. Frish. '

S. Brown of the Massachusetts Institute of Technology

gave a survey of the high-frequency methods of the investi-
gation of stationary and non-stationary plasma (see p 1244

in this issue of the journal).

N.V. Fedorenko read a paper entitled "Ionisation and

1
Cardl/15 Inelastic Scattering During Atomic Collisions". MX
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