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ABS'l‘RACT' The authors propose a method of using limiting conditions of a third
-kind, more general than previously employed, in solving a differential Fourier
equation as & means of determining thermal properties. The technique for deter-
mining measured values requires no obgervation of special conditions in setting up
. the tests; except the maintenance of uniformly symmetrical heating (and cooling) of
samples in en environment of constant temperature. Cylinders of magnesits, fire
~clay, end foamy fire clay were used in the experimsnts, and measurements were rade
by means of Chromel-Alumel thermocouples with thermoelectrodes 0.2 mm in diameter,
connected to an EPP-09 electronic potentiometer. Errors in measured temperatures
did not exceed 2%. The method is simple end needs no special heating device. It
can be 1/1sed in any plant laboratory and permits determination of thermal properties
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AUTHORS @ Vdovin, Yu, A and Yaroshenko, Yu,N,

TITLE: On the Sheet by Sheet Nonuniformity of the Magnetic
Properties of Cold Rolled Electrical Steel

PERIODICAL; Akademiya nauk SSSR. Uraliskiy filial, Sverdlovsk, .
: Institut fiziki metallov, Trudy; no.22; 1959,pp.137-142

TEXT: Experimental results are available on the sheet by bf<

sheet nonuniformities of the magnetic properties of hot rolled
dynamo and transformer sheet, However, such data are not available
on cold rolled sheet, This paper contains some data on the variation
of these properties in cold rolled 0.35 mm thick and 0,50 mm thick
transformer sheets., The data were obtained by means of Epstein
apparatus. = For detailed study of the nonuniformity of the

induction of cold rolled transformer steel, sheets 1500 x 240 x

0.35 mm were investigated by means of simple apparatus,; the basic
circuit of which is shown in Figo.l, It tonsists of plywood frames. -
placed on top of each other, 1400 mm long with windows of

20 x 260 mm, A metering coil of 600 turns is mounted on the
central part (3/5ths of the length) of each frame., The magnetiza-
tion winding surrounds both frameg and has 522 turns, which are
_Card 1/7 :
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on the Sheet by Sheet Nonuniformity of the Magnetic Properties of
Cold Rolled Electrical Steel

distributed longitudinally as follows:

Table 3

Number of : A 7, : Total
turns 89 L4 45 41 42 42 4) 45 44 89 522
Length of
the section
{cm)

' Total
; [} [/
14 14 147 154 14‘ 14 14 14 14 14 140

The resulting longitudinal distribution of the induction in a pair
‘of equal sheets placed into the solenoid ‘is plotted in Fig.2,

The indicating instrument is a magnetoelectric one, which is series
connected with a half-wave controlled bridge rectifier made up of
equal cuprous-oxide elements. The instrument is shunted with a
smoothing condenser and with a resistance for the purpose of
adjusting the sensitivity, The indicator coils are connected in a
differential circuit., The control voltage is obtained from a
supplementary winding with- 80 turns, which are wound on a central
Card 2/7 '
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.On the Sheet by Sheet Nonunxformity of the Magnetlc Properties of f'
Cold Rolled Electrical Steel i !
]

part. of the solenoid; the control voltage is several times the
.value of the e.m.f, difference in the metering windings, as a i
result of which the rectifier circuit is practically blocked for a
: half-cycle of the control voltage, whilst during the other half-
/.t . eyele it shows only a low resistance to the current flow in the
.7 ‘'metering coils, regardless of the direction of the current {this
i8s necessary for ensuring an unequivocal relation between the i
readings of the measuring instrument and thke difference in the s
amplitudes of the induction in the "standard" and the tested sheet.
4w i The instrument is fed from a.c. mains via an autotransformer. The
T ! magnetization winding is fed with a voltage of 45 V, thus obtaining .’
‘a field amplitude of 15 Oe, which corresponds to a point on the .
magnetization curve beyond the bend, on a relatively "flat" section'
{ so that fluctuations in the mains supply voltage will not seriously :
influence the relation between the induction amplitudes in the 5 V%
tested sheet and in the sheet used as a standard. ' By means of !
this instrument two batches of cold rolled.steel were sorted out Vv

: Card 3/7 .
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On the Sheet by Sheet Nonuniformity of the Magnetic Properties of
; Cold Rolled Electrical Steel

Viwhich, as regards induction, were. rejects from ordinary tests. :
; The results obtained by the Epstein method for 0.35 mm sheet before -
; and after sorting on the basis of induction values were as follows:

Table 4.

Batch Type of specimen ) Plo | p15 BZSJ ,830 ;

1 ~ Shop specimen 0.81 2,07 16620 17600 -
Specimen after scrapping 0.7% 1,76 17210 18130 C ,

2 Shop specimen 0.82 1.84 16940 17850
Specimen after scrapping 0.83 1.95 17180 18010

. Specimen from the better N ,
sheets . . - - 0.7 ~ 1.52 18920 19500
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The distribution of the 0.35 mm sheets of individual batches sorged
on the basis of the 825 values was as follows: :

Table 5
) : - Grade, % . .
Batch ’ Satisfactory,%¥ Rejects,%
13330 3320 ¥310 g

(E330) (E320) (E310)

1k

1 12 35 ~ 61 39

2 39 35 15 89 11

Thus, it was found that the nonuniformity within individual batches
of cold rolled transformer sheet is very considerable and, therefore,.
the properties of standard specimens chosen arbitrarily may deviate
considerably from the average properties of the batch., A real
increase in the testing accuracy can be achieved only by increasing

card 5/7 -
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" very consgiderably the number of sheets tested within each batch.
It is recommended that this can be done by means of the instrument
described in this paper, using as a criterion the induction B

B since the quant1ty of sheets scrapped due to unsatlsfhctogy
loss values is only a fraction of that scrapped due to unsatisfactory
induction, It would be advisable to combine the system of
preliminary sorting of sheets on the basis of induction with
subsequent more accurate evaluation of each batch by means of
apparatus which permits obtaining absolute values. The work
described in the paper was directed by R, 1. Yanus. There are

3 figures, 5 tables and t references: 2 Soviet and 2 non-Soviet.
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Epshteyn ballistic method before and after the additional annealing which
was the main feature of the new process. Type 6260 was cooled by the
furnace between 600°C and 450°C to wvsrious degrees and the types 6247

and 6230 were tested in 6 charges, three of which were cooled by the furnace
to 600°C and three to 450°C. ™Mhe results obtained with the 6260 type
specimens showed that in proportion to the decrease of the temperature,

at which the hood is removed, the magnetic properties in weak and medium
fields improve; magnetic induction BO 00 increases from 1,25 to 1,82

gauss, BO.OOB frem 10,11 to 25.10 gauss %Fig. 1A) and B1 from 12,680 to

14,650 gauss; the coercive force H, increases from 0,18 to 0.13 ocersted,
maximum magnetic permeability/i from 18,280 to 36,380 gs/oersted
(Fig. 2), the plasticity of the 8Xial increases from 2.7 to 18 bendings.
This change in the magnetic and plastic properties can be explained by
a more thorough distribution of the internal stresses upon the removal
of the hood at a lower temperature with a corresponding re-distribution
of the admixtures (Ref. 2). With additional annealing of the specimens
at 750°C, in order to eliminate work hardening due to cutting,; the

card 2/3
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Relation Between the Magnetic Induction of Cold-Rolled Transformer Steesl
end the Conditions of Final Annealing

improvement of magnetic properties can be maintained. The results obtained
with specimens of 6247 and 6230 type steels agree with the results of the
6260 type specimens. Generally, it was found that after the additional
annealing of specimens to eliminate. the work hardening due to cutting,

the yield of products complying with POC?’(GOST) 802-58 increased from

40% (in the conventional cooling by furnace to 600°C) to 80%, when cooling
with the furnace to 450°C, fThere are 2 figures, 2 tables and 2 Soviet
references,

ASSOCIATION:. Novosibirskiy metallurgicheskiy 2zavod (Novosibirsk Metallur-
: gical Plant) ‘ R
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AUTHORS: Vdovin, Yu.,A.,, Engineer and Yaroshenko, Yu.N,, Engineer|

“ : TITLE: - Experience Gained in Sorting Cold-Rolled Electrical
' Steels According to Their Magnetic Properties

PERIODICAL: Vestnik elektropromyshlennosti, 1961é;No.1, pp.38-41

TEXT: For a detailed study of the nonuniformities of magnetic
induction in cold-rolled transformer sheets of 1500 x 240 x 0.35 mm,
| the authors used thn circuit shown in Fig.l. Two 1400 mm frames

-{ with windows of 20 x 260 mm are placed on top of each other.

' 600-¢urn metering coils . 21 and '62 are differentially series-
connected and feed into the indicator loop consisting of a »
capacitance-shunted microammeter and a phase-controlled half-wave
rectifier system. The driving voltage for .the loop is fed to the
rectifiers from an 80-turn winding Ly which surrounds both frames
The magnetization winding L3 has 522 turns and is distributed
nonuniformly along the length of the solenoid for the purpose of
obtaining a more uniform magnetization (variance below 10%). One
1 of the frames carri#és a standard specimen and the other carries

7| .the sheets to be tested., The system is fed from the mains

Card 1/5
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| Experience Gained in Sorting Cold-Rolled Electrical Steels
:;| According to Their Magnetic Properties .

‘through an autotransformer giving 45V on the magnetization winding,
The maximum field strength is about 15 oersteds. 'Thus it is
beyond. the bend point and on the flat section of the magnetization
curve, where even the lHighest voltage fluctuations cannot change
greatly the maximum induction, The indications of the metering
: instruments are proportional to the differences in the maximum
! inductions of the reference specimen and the tested sheets, By
| means of this apparatus, several batches of cold-rolled steel were
i tested, The average B values corresponding to the B2s5 and the
. mean square of the variance o2 asa well as the integral
fdistribution function Wpg = Ng/N were determined for each batch
i (N = total number of sheets and Np = number of sheets for which i
‘Bgs is lower than B), The distribution function Wy proved near !
: to the Gauss distribution law, Sorting results are given for i
! a number of batches. Fig.3 gives the normal distribution of the
Bas5 values for batches of cold rolled steel; the circles denote
.j measured values, the curve is the calculated Gauss distribution
-{Card 2/5 : ' ' . L S
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Experience Gained in Sorting Cold-Rolled Electrical Steels
According to Their Magnetic Properties ’

‘curve, It was found that the properties varied considerably inside

the individual cold-rolled batches, It was also apparent that
tests by the Epstein square give only very approximate indications
of the properties of the batch. Even in scrapped batches, the
number of sheets that eventually proved satisfactory was over 50%.
It is necessary to increase very appreciably the number of sheets
tested, However, it is sufficient to limit a test to measuring a !
-single quantity, for instance Bas. The following conclusions are.
arrived at: 1) Individual sheets of cold-rolled electrical steel
differ considerably in their magnetic properties, - :

2) The induction Ba5 is one of the most reliable guides of the !
quality of cold-rolled electrical steel, Thercfore, it should be !
used as a basis for quality control in mass production. ' i
3) Before testing on the Epstein square, there should be a
preliminary sorting into several groups on the basis of results
obtained on whole sheets with the author's instrument. The ,
Proportion to be tested on the Epstein square is thereby reduced,

: Card 3/5
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so that more generous samples may be taken, thus giving closer
supervision of the magnetic properties inside each batch,. There
are 3 figures and 4 tables. ..

SUBMITTED:  June 21, 1960
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CAUTHORG 3 'Dunaynv. F.N. and Yaroshenko;, Yu.N.

PITLE: Volume magnetostriction in iron-silicon alloys

PERTODICAL: Fizika metallov i metallovedeniye, v.12, no.4, 1961,
, 620-b22 ’

TEXT: According to the theory of R. Becker (Ref.1: Zs.Phys.,
1933, 87, 547) volume magnetostriction is the sum total of three
different phenomena: 1) the influence of the demagnetizing effect

of the ends ot a ferromagnetic on its volume; 2) a change in

volume occurring during turning ot the magnetization vector in

the crystal lattice: 3) a change in volume caused by the magnetiza-
tion. investigation of volume magnetostriction ia likely to yield
useful information on the magnetic and the volume interactions in
ferromagnetics, The authors of this paper investigated the

volume magnetostriction on iron-silicon specimens in the form of /
rotation ellipsoids., Four specimens were used, the chemical b(l
compositions and the geometrical characteristics of which are

gLiven, The silicon content in these alloys varied between 1.05

and 4,104, The approximate shape of the ellipsoid was:
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major axis, a = 150 mm, minor axis, b = 5.35 mm, volume = 2280 mm3.
All the apecimens were heat-treated in vacuum at 1000°C for two
hours and, following that, cooled at a rate of 100°C/hour. The
change in the volume magnetostriction was by the dilatometric
method. The supecimen was sealed into a- container with a capillary
which was filled with distilled water from which .the air bubbles
were removed by boiling tor a long time. To ensure isothermal J)Z
¢onditinns, the container was placed in a dewar vessel which in
turn was placed into a magnetizing solenoid capable of producing
fields of up to 6000 Oe, the uniformity of which was maintained
throughout the specimen with an accuracy of up to 2%. The
displacement of the meniscus in the capillary was measured by
Ineans of a microscope. The sensitivity of the equipment was
4.2:107% and the relative error of measurement of ‘the volume
magnetostriction was about 5. The results, which are plotted in
the paper, show that from a field strenvth of 1000 Qe onwards up

to 5700 Oe the dependence of W ' on  :H is linear, i.e. the
volume magnetostriction in this tensgt vl tields is due to the para-
proces=s. The inclination of the straight line sections of the
curves increases with increasing content of silicon in the alloy:

Card 2/3
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dw/dH increases from 7.3-10-10 for a silicon content of 1.05% to
9.8'10-10 for a silicon content of 4..10%. The results also show
that the initial section of the curves, .which is usually
attributed to the form effect, differs considerably for alloys
with various silicon contents although tHe:!spécimens are:i.-- , .
of the same shape. With increasing silicon content the o=t
‘curves at the initial range of field strengths are lower and for
specimens with 3.40 and 4.10/% silicon the volume magnetostriction
has negative values in the field range O to 500 Oe, This phenome-
non cannot be explained solely by saturation magnetization and »
elasticity moduli and apparently the volume magnetostriction in
this range of fields is due to a considerable extent to processes
of technical magnetization. Thers are 1 figure, 1 table and
11 references: b Soviet-bloc and § non-Soviet-bloc. The English-
language references read as follows: Ref.3: Geradorf R, J.Appl.,
Phys., 1959, 30, 2018; Ref.4: Gersdorf R. Physics, 1960, 26, 55%;
Ref.5: Stauss H.E. J.Appl.Phys,, 1959, 30, 698.
ASSOQCIATIUN: Ural'skiy gosudarstvennyy universitet im,A,M,Gor 'kogo '
(Ural State University imeni AM.Gor'kiy)
SUBMITTED: April 21, 1961
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NEFEDOV, A.A.; DELYAKOV, A.I.; YAROSHENKO, Yu.N.; DUKHNOVA, 2.I.

High-alloy, cold rolled elecfrical steel with low ani
t .
Stal' 22 no.4:349-351, Ap '@, ) so(?ﬁf 15:5)

1. TSentral 'nyy nauchxw-iarsledovatel'ski
¥ ingtitut cherno
metallurgii i Novosibirskiy metallurgicheskiy zavod. Y
(Shest steel)  (Anisotropy)
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NEFEDOV, A.A., inzh,; BELYAKOV, A.I., inzh,; YAROSHENKO, Yu.N.§ inzh.;
DUKHWOVA, Z.I., 4nzh,

Cold-rolled 1 mm, ﬁhick electrical steel, Elektrichestvo
no.ls75-77 Ja 163, (MIRA 16:2)
(Steel—~Electric properties)
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NEFEDOV, A.A., inzh,; BELYAKOV, A.I., inzh,; YAROSHENKO, Yu,N., inzh.;
DUKHNOVA, Z.I., inzh,

Cold-rolled o.35 mm thick generator steei., FElektrichestvo no.8:
70-72 Ag '63. ' (MIRA 16:10)

1. TSentral'nyy nauchno-issledovatel'skiy institut chernoy
metallurgii (for Nefedov), 2. Novosibirskiy metallurgicheskiy
zavod (for all except Nefedov),
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GRIGOR'YEVA, V.I., prof.; KRAYCHIK, V.R.; SHUL'IS, V.A.; YAROSHETSKAYA, B.S.

Outpatient service to glaucoma patiente. Trudy LPMI 31 no.2:40-47 163,
, : (MIRA 17:10)

;1. I7 kafedry glaznykh bolezney Leningradskogo pedlatricheskoge medi-

teinsepo instituta i glaznogo otdeleniya Ob"yedinennoy bol'nitsy:-dmeni

[ORT TR

sijuieva, leningrad,
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YAROSHETSKAYA, N.A.
Clinical observations cn the treatment of syphilis with
bleillin-4., Vest, derm. i ven. no.l:62-65 165,

(MIRA 18110)
1. Kozhnaya klinika (zev.- prof. A.A, Akovbyan) Tashkentskogo
meditsinskogo instituta, : :
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8(6), 14(6) SOV/112-59-4-6726
Translation from: Referativnyy zhurnal. Elektrotekhnika, 1959, Nr 4, p 47 (USSR)

AUTHOR: Xaroshenya, I. F.
TITLE: Joining the Earth Dam of the Pavlovsk# Hydroelectric Station With Itz
Foundation

PERIODICAL: Tr. N.-i. sektora Mosk. fil. ia-ta "Orgenergostroy,“ 1957, Nz 1,
- pp 7-24 , '

ABSTRACT: The blueprint of the hydraulic-fill-and-core dam of the Pavlovak*
hydroelectric station envigages a counter-seepage syatem in the foundation.
The system conaists of a concrete wedge, that cuts through the latest alluvium
and the upper disintegrated limestone layer, and a deep cement curtain wall.
Extensive actual exploratior.s of the Permeability of the dam-foundation rock
have corroborated the selected version of seepage-resistive protection for the
given geological conditions. L

*Translator's note: It is not clear from the Russian original whether Pavlovsk,

Vorcnezh oblast, or Pavlovo, Godkiy oblast, is the site.

A.A.S.
Caxd 1/1

APPROVED FOR RELEASE: 09/01/2001 CIA-RDP86-00513R001962210007-3"



"APPROVED FOR RELEASE: 09/01/2001 CIA-RDP86-00$1$R070_:|:?6272}000V7V-.3 |

YAROSHETSKAYA, N.A.

A N

Histopathological ctanges in secondary syphilids of the skin
following treatment with bacillin-1 and 3. Vest, derm., i ven,
36 no,10846~49 0O'&R2 (MIRA 16:11)

1. Iz kafedry kozhnykh i venericheskikh bolezney ( zav. — prof.
A.A.Bkovbyan i kafecéry glstologii (zav. — dotsent K,Yu, Usmanov;
nauchnyy rukovoditel! - dotsent L.A.El'kind) Tashkentskogo me—
ditsinskogo instituta.
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ﬁﬁvaufSHﬁ+ﬁﬁlf, Lo Do S
USSR/Electronics - Secondary emission FD-569
Cera 1/1 : Pub. 153-9/28 |
Author _ : ,Shul'man, A. R., and ¥aroshetskiy; I. D.
Title B ¢ . Secondary electronic emission of thé;izﬁﬁﬁxide

Periodical : Zhur. tekh. fiz. 24, 845-854, May 1954

Abstract ¢ Investigates the dependence of the coefficient of secondary electronic
emission upon the energy of the primary electrons and upon the tem-
perature of the target. Concludes that the transition of theorium
oxide from the inactivated state to the activiated slate is accompanied
by a decrease in the coefficient of secondary emission, which fact
does not substantiate the conclusion of Arizumi and Esaki (J. Phys.

Soc. Jap. b, 13, 1951). Thanks Acad. P. I. Lukirskiy, in whos
laboratory the work was done. .

Institution

. Submitted : December 10, 1953
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- 74.7700
Yaroshetaki

AUTHORS ¢ Konopleva, R, Fey Ryvkin, S, Mey

PITLE: The Problem of the Trapping Cross Section of Holes in
Germanium by pefects Formed by Gamma 1rradiation /9
—)

1960, Vol. 2, No. 4, PD. 566-568

PERIODICAL: Fizika tverdogo tels,

PEXT: The trapping cross gection of holes by defects formed by neutron
bombardment gag found to be ¢,10-15 cm? gRefs. 1-3). The trapping oroes
geotion for gamns jrradiation was 41,-10"1 om?. The present paper shows
that this difference is due to 8 false agsumpiion? A defect formed bY
gemma jrradiation has not two put four acceptor jevels in the forbidden
~ band. The dependence o jme on the jrradiation with gamme

quanta was jetermined on 11 speoimens, wherefrom the trapping croas
section of the holes was ca ). A Co 0 preparation with an

activity of 400 gram-equivalent Ra was used a8 gamma source.
otodiffusion, and the

1axation curves of photooonductivity to measure the
£ the trapping crogs section was found to be

r the neutron

examination of the re
ijfetime. The mean value ©O

-15cm2. phis is close t

o the value obtained fo

E
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' 819L)
The Problem of the Trapping Cross Section 8/181/60/002/04/02/034
of Holes in Germanium by Defects Formed B002/B063

by Gamma Irradiation

bombardment (3o10‘15cm2 in Ref, 1), There are 1 table and T references:
4 Soviet, 1 American, and 2 British,

ASSOCIATION: Leningradskiy 'fiziko-tekhnioheakiy institut AN SSSR
{(Leningrad Physicotechnical Ingtitute of the AS USSR) X

SUBMITTED: October 14, 1959 -

Card 2/2
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The Influence of Adhesion Levels on the
Relaxation of Non-equilibrium Conductivity in

Germanium Irradiated With Gamma Rays

83022

s/181 60/002/008/041/045
B006,/B063

Nt = 1.5-‘10130m-3 in a wide temperature range. The curve starts in the

minimum, rises linearly and quickly, and after having passed through a
peak, it slowly drops. rext, the results 'are discussed in detail and

compared with theory. The curves int! =

£(1/1) may be well represented in

. ¢preb_characteristic parts (1 - drop, II - rise, 111 - almost gaturation)
(cf. Fig- 5). The position NEg of the recombination levels of theae

_induced defects in the forbidden band are determined (Fig- 4) from the

slope of the curves

(part I, Fig. 2). The authors found that AES = 0.2 ev

(distance of the S-level from the conduction band). The hole trapping
cross section on the S~level at rToom temperature was determined to be

3.5'10'1Scm2; The position of the second level (M) is determined by its
distance from the valency band AEM; it Was‘found that AEM =« 0.24 ev. The

values found for the geoond sample deviate but little from those of the

first samplej the gecond sample had a 80
pumerical values are compiled in a table

Card 3/4

mewhat lower resistivity. The
(p. 1976). The §-levels are
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83022 :
The Influence of Adhesion Levels on the ' 8/18}/60/002/008/041/045
Relaxation of Non-equilibrium Conductivity ip B006/B063 —

Germanium Irradiated With Gammg Rays

Tecombination levels. Finally, the authors thank E, Boruta_y_f_g. for
assistance in the Measurements. There gre 5 figures, 1 table, and .
20 references: 9 soviet, 5 yg, 2 German, and 1 Dutch. l)<

ABS0CIATION, Fiziko-tekhnicheskiy institut AN SSSR Leningrad (Institute
. of Phymics and Technology of the AS USSR, Leningrad)

SU_BMI'I‘TED; February 20, 1960

~Card 4/4
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M2 y : 5/089/60/009 005/010/020
’Kj{j 00 (3703,1003,/ /,73) ‘ B{)O6/£07{> / / / |

2f 2502 o , |
AUTHORS: . Konovalenko, B. M., H‘!Vking S 1!“0, Y‘aroshetskiy, I. Doy
o« BogomazoV s L. P.

.T;éLE: o An Apparatus for Studying the Effect'of camma Radiation p? b/k//

on Semiconductor Materials \

; PERIODQCAL: Atomndya,energiya, 1960, vol. 9{ Nd. 5, PP- 408 -~ 409

~ . pEXT: {In the present wletter to the Editor", & cobalt apparatus for
the study of the effect of gamma radiation on the electrical proper-
ties of semiconductors jg described. The apparatus was developed in
1958 by, the Fiziko—tekhnicheskiy institut AN SSSR (Institute of Physics
and Technqlogy of the AS uyssR). The principalluse of the apparatus is
in the productio that are constant in time. To obtain
enough defects, cm‘zsec’1 are required. Fig.1 gives & .
gchematic repres e apparatus; rig.2 ghows the experimentaI
chamber. Both are detail. The dose rate was measured ab

- different points of the chamber, gnd some of tne results are given in

a Table. The highest dose rate of 128 r/sec was found at the center of

cerd /3
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¥ 85566
An Appgratus for Studying the Effect of 5/089/60/009/005/010/020
Gamma Hadiation on Semiconductor B006/BO70
Materials

the chambér-flbér;'107mm above the floor it was only 72 r/sec; 20 mm
above, 143 r/sec,'and 40 mm above, 22 r/aec (all values refer to the :
center lof the chamber). There were no disturbances during the experi- | ‘i//;

. ment, ﬂhe vwork was satisfactory in all respects. L. V. Maslova is
thanked for help in measuring the field of gamma radiation. There are
2 figu?es, 1 table, and 2 Soviet references.

: SUBMIT?ED:. . April 6, 1960
L Legendgto Fig.1: Scheme of the
apparatus: 1 - €60 gtandard

- sourcej ‘activity: 400 g-equ.Ra;

2 - irén tank, 2.9 m high, filled
completely with water.

Basos 2.5% 0.6 m“; wall thioknesnn: ,”7—‘ 5

' 5 mm; 4 - copper tube 125 mm wide .
. on thejinside; 5 - chamber with the semple. | E N

. Card 2

il

~.
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Legend to Fig.2: -

Scheme of the sample chamber, 1 - measuring

vagsel; 2 - cover; 3 - Tubber ring; ' 5
4 - hermetically closable opening through ’
which a cable (8) ig introduced for the L/r?/
measurement. of the electrical barameters of

the irradiated samples; 5 - two supports;

6 - holder for the sample (7) made of

o S 7 asbestos cement; 9 - conical ingert;
: Fw ﬂ » ’ i0 - guide box. .
Fig. 2

CIA-RDP86-00513R001962210007-3"
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89297

2.4160 (1137, /395‘) $/181/61/003/001/036/042
qul 77 B102/B204
AUTHORS ; Ryvkin, S. M., Paritskiy, L.. G., Khansevarov, R. Yu., and
Yaroshetskiy, I. D, '
e i ) » -
TITLE: Investigation of the kinetics of impurity photoconductivity
for the purpose of determining the parameters of local

levels . :
PERIODICAL: Fizika tverdogo tela, v. 3, no, 1, 1961, 252-266

TEXT: An investigation of impurity photoconductivity is not only of

interest in principle, but is also of practical importance for studying

the local electron states in the forbidden band and especially of its .
interaction with exeiting radiation. Apart from an earlier paper by the \7<
authors, relaxation processes of impurity photoconductivity have hitherto

not been investigated in detail; this wag, however, the aim of the presem
voluminous paper., The authors set themselves the task of investigating
theoretically the most important cases of photocurrent relaxation during
excitation in the impurity region. The rules governing the kinetics of
impurity photoconductivity have certain peculiar features as is shown

Card 1/8
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'5/181/61/003/001/036/042
Investigation of the kinetics of... B102/B204

here, due to which impurity photoconductivity relaxation differs

essentially from that of intrinsioc photoconduotivity. An exact analysis

of these rules shows that an experimental investigation of the kinetiocs ¢
of impurity photoconductivity may serve the purpose of determining .
various parameters of impurity centers ag, @.8., the photon capture cross \)></
section, the trapping oross seotion for free oarriers, as well as the

energy position of the impurity level in the forbidden band, the
concentration of acenters and the degree of their completion. 1In part 1

of this paper, the most important rules of the kinetics of impurity
photoconductivity in the excitation of carriers for one type of local

centers are dealt with. This is done on the basis of an example of a
semiconductor, in whose forbidden band there is a sort of local level

with concentration M; these levels are assumed to be in the upper half of

the band, so that they are in heat exchange with the conduction band.

This semiconductor is irradiated with monochromatic light of such a
wavelength that only electrons pass from the local levels onto the

conduction band, and that monopolar impurity photoconductivity occurs.

The equation of motion (13) d An/dt = (mo— Bn)qJ - yAn(NOM+M—mO+nO+ An)

Card 2/8
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Investigation of the kinetics of..."j-'_' ..:, . Bl02

B204

g fis set up, where q is the capture c*oas seotion of an elestron on the
M-level for’a'photon; m = my- Am is the eleotron oconcentration on the
+level M; y. is the recombination ooeffioiont; J 18 the light intensity; -

: n=n°+-An is the eleatron concentration in the oconduction band; n, is the
dark ooncentration ‘of the’ electrons; Mo is the: effeotive state density
in the’ conduction bandy-and ~An. The solution in the case of
excitation by square 1ight pulaes is, for. the case of growth. (switching
on. of light),'given by .

‘An. =Ath (TAt -n—B)—
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"APPROVED FOR RELEASE: 09/01/2001 CIA-RDP86-00513R001962210007-3
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L R LRV ALY SRRLY 1}
L, "Pv(:-:zz)

1+1An ¢ [l—e;p(— |

: ',5

1(N ,u—lM-mo-o-ﬂ -o-v‘l) ]

[ '_“('1_. 8):
o .

‘;',‘For'-low light intenaities, An  '

| ‘mm qJ/y(NBtmvm +n’ ), and for high
intensities, An tzm . |

A The aquation of motion is solved also’ under ‘
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L .Investigation: of the kinetics of., U7 . B102/B204 - :
: ; 'diff‘ere}it ‘oonditions arid"fo'r.' different 'é.pég’:is;l'baéeé,uan‘d expressions are

l ; derived for the relaxation times, Aha‘dependence' of relaxation times on

.« light: intensity 19‘1h‘veatigated, and ‘expliocit fozﬁgulas.’ are derived. for q. :
{ *7In part .2 of this paper, the ‘effgat of a constant -exposure 4n the impurity
o :Ebgion upon the kineticg 0f " impurity photoconductivity 4s investigated.

[

i

C A= (= n,) g8 —qan X

Wl S LY

i y . . R

here I, is.thé ‘intensity of oon
‘square 1 ight pulse,

ata{nfcf"exposdre, AT the:ampiitudé of the
‘and nJO the steady b_arrier _ cqxigentration in the
‘oonduction band.:’ The golutiona

:'(Slfowth, drop,"sﬁéa'dir):'have the form

- Bngy[1-ew e/ 5)ls on < nemp(-t/e)s e
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., - Investlgation. of tho kinetiocs ofsee o 7‘»_,_:}]102/}3204_ . :

s B A ST T IO S S 2.13). U
‘Amst Sv(mo-nJo)ql;JTH‘  For.y;__:; 1= Q;N V_N;gf BeE '_‘ ); it
L e BN TR ) Hoiw e m-—"" —-né-:‘n]‘"' I.V,‘., - - :;‘: o . 1 .
0. Ve PR

et

s st ® e

" is obtained. "In part 3 of this paper, thé effect.of constant exposure
within the region of intrinsic absorption upon the relaxation of impurity "

photoconduotivity is investigated.. This is done on the basis of a simple '« &

example of "absolute adhesion levels" (levels for which the trapping cross -

sections for. ‘carriers of one kind vanish) for short-vave exposure of '

s+ -intensity I, which conveys electrons from the valence band into the

~.-oonduction band; electron-hole recombination was carried out over the L
i-level S. Here, the most simple case of monopolar electronic intrinsic - NP 36

photoconductivity in linear recombination of free electrons is . T

investigated. The kinetics of the electron transitions is described by L

the system - ) ol ‘ S : i
AR %‘-;:?kj-_._».m(A{f(n)-hxlnjy,x—hqmj-—_.,_:}_‘, Cas o (3.)

D T :
S grg';'—-:_Tn(Mf_m)f'rmMiv-r-;qu, PR <

e e i T
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i, where B is the quantum yleld of the intrinsio effect, k the absorption
;7 . coefficient in the intrinsiq region, whose solution for switching in ]
. " long-wave .1ight is givent:hy. R R S T T

- : - . v ‘ . : . N oo ’ - -, -.‘ Y ; -\‘ ' - }

t

IR o mpd (-**-0-q4]+r)(‘:'+q5]4~(g)' T "“,“ B L
: . 9mo J Ty T T sy ' [exp '('\‘)T'"’A’.‘P.‘(ﬂ")].' L ,;_:‘I-
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The oourse of the relaxation curves is disczussed in detail. T'he'myxth'ors

""l"‘,‘{‘r{thank Yu. A. Zibuts for help in calculations. There are - 11 figurea and s

’freferences' 5 Soviet bloo and 3 non- Sov1et-bloo. -

-:ASSOCIATION Leningradnkiy fiziko tekhnicheskiy inatitut AN SSSR imeni
. akad. A, F. Joffe. (Leningrad Institute of Physics and -
'-gTechnology of the AS USSR imeni Acudemician A. F. Ioffe)
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9700 (/6 15, //#3’,/467) 3102/209
" AUTHORS: Dobregos v. P RogacheV, Ao Ao Ryvkin, 5. Moy and
_ Yaroshetakiy. 1., Do '
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rd OT fifth group)

ermaniul doped with eleme
i ot helium temperatures when the field applie
{g known &8 low—temperature
i At thes® tempera~

PEXT: In &5
current mey guddenly ise
exceeds & certain critical value. his effect
ne following g the mechanism of this effects
riers causing smpurity conductio ¢ localize at
iv When & field 18 applied, the free
t their energy is
Th

ity centars.

tures)
smpurd by centerBy nd T
oarriers & e acoel rated ant ertain
N enoug o cause jmpact ionization of rilled impur
down in Ge oT 51 due 4o donor ©OF ceptoT impurities
resent paper is @& report on agtudies
. defects have peen



-RDP86-00513R001962210007-3 .

T e e Vel R T

2064
S/18}/61/003/004/030/030

2
Low-tebperature e . B102/B209

d
radiated Qe specimeng, ee from clectrong
at helium temperatures. 1In chem Y impure 8pecimens, the Iresence of
donor centers offered a certain compensation, and the leve] was partly oc.
cupied by electrons, Volt-ampere characteristics of such specimens were
taken by means of a "characteriograph." They were analogous to those ob-
tained by B. Vul, E. Zavaritskaya, anq V. Chuyenkov for the low-temperature
breakdown due to impurity centers. Altogether, three specimens were examin-
ed; gamma-irradiated 1-4 hed a concentration of shallow radiation levels of
Na = 7.1013¢p~ and a hole concentration on them of P, = 1.1015cm'5; 1-n and

2-n were n-type specimeng having a resistivity of 2 ohm-cm; aftor neutron
irradiation they were pP-type. n-type and pP-type specimens having & resistiv-
ity of 3 and 12 ohmsem, respectively, were measured for comparison. The

- 007-3"
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.. strength (2) for these two specimens are listed in columns (3) and (4) of
.../ the table. The authors thank T. V.Mashovets and N. A. Vitovekiy for having

PR | 5/181/61/003/004/030/030
. Low~temperature ... , B102/B209 . 7

: Qaiﬁés of the critical field strength (1) and of the breskdown field

prepared the gamma-irradiated specimens, as well as S. R. Novikov and R. F. .

" Konoplevaya for the neutron-irradiated specimens. There are 2 figures, 1

table, and 11 references: 5 Soviet-bloc and 6 non-Soviet-bloc. The most

;. recent. reference to an English-language publication reads as follows:
- ¢ McWhorter, R. Rediker, Proc. IRE, 47, 1207, 1959.

 ASSOCIATION: ' Fiziko-tekhnicheskiy institut im. aked. A. F. Toffe AN SSSR
L Leningrad (Institute of Physics and Technology imeni
Academician A. F. Ioffe AS USSR Leningrad)

- SUBMITTED:  December 20, 1960
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8/181/61/005/010/032/056
PR, B125/B102

AUTHORS ¢ Ryvkin, S. M., Khansevarov,; R. Yu., and Yaroshetskiy, I. D.

"

TITLE: Impurity photocohductivity with gamma-irradiated germanium

“PERIODICAL: Fizika tverdogo tela, v. 3, no. 10, 1961, 3211 - 3219

TEXT; Gamma irradiation of n-type germanium gives rise to an appreciable
impurity photoconductivity which exceeds that in nonirradiated germanium
by some orders of magnitude. ‘It was examined in n-type germanium

specimens (¢ = 20 - 30 ohm.cm irradiated with 0060 -quanta. Since
jrradiation took place at ~10°C, the radiation defects were stable at

room temperature. The experimental setup is shown in Fig. 1. The

specimen was placed in a cryostat with KBr-window. A4ll measurements were
made at 1000K. Parasitic light was eliminated by a set of filters. The
gamma-induced defects in n-type Ge form four levels in the forbidden band
which are 0.02, 0.11 and 0.26- ev above the edge of the valence band and

0.2 ev below the bottom of the conduction band. The Fermi level was con-
siderably above the level at 0.2 ev throughout the temperature range in-
volved. The typical dependence of this photoconductivity on the energy x

Card 14‘;:?
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29702
s/181/61/003/010/032/036
Impurity photoconductivity... B125/B102

of incident quanta is presented in Fig. 3, The relaxation of unipolar
impurity photoconductivity was also examined. In these experiments, the
1ight frequency was chosen such that electron transitions occurred only
from the 0.2-ev level. Growth and decay curves of photoconductivity, when,
respectively, switching the light on and off, are nggymmetric" and do not
obey the exponential law. The experimental results may be explained by
calculations of S. M. Ryvkin et al. (FTT, I1I, no. 1, 1961). Quenching
was observed in all n-type specimens when jrradiating simultaneously by
1ight corresponding to the self-absorption band and the impurity band.
Fig. 5 presents typical curves of quenching spectra. The complicated
character, the great variety of relaxation curves, and of spectral proper-
ties of querching are due to the superposition of two concurring processes,
namely, of quenching and of the impurity photoelectric effect. The shape
of the spectral distribution curve, while depending on the ratio between
the two light intensities depends on the experimental conditions and is
not characteristic of the examined material. Conclusions: The radiation
defects forming as a result of gamma irradistion of germanium gives rise
to an impurity photoconductivity reaching as far as 6 microns. The posi-
tion of the two independent radiation defect levels agrees with results JL
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Impurity photoconductivity... - B125/B102 :

earlier found from the measurement of the Hall constant and from the
kinetios of intrinsic photoconduction. Quenching resulting from the com--
bined aotion of light corresponding to the self-absorption and impurity
bends results in the trapping of minority carriers. There are 7 figures,
1 table, and 16 references: 8 Soviet and 8 non-Soviet. The three most
recent references to English-language publications read as follows:

R. Newman, W. W, Tyler, Sol. State Phys. Acad. Press., 8, 1959;

Z. Johnson a. H. Levinstein. Phys. Rev., 117; no. 5, 1191, 1960}

R. Newman, H. H. Woodbury a. W. W. Tyler. Phys. Rev., 102, 613, 1956.

' ASSOCIATION: Fiziko-tekhnicheskiy institut im. A. F. Ioffe AN SSSR

Leningrad (Physicotechnical Institute imeni A. F. Ioffe
AS USSR, Leningrad)

SUBMITTED: March 6, 1961 éinitially),

June 13, 1961 (after revieion)
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Impurity photoconductivity... B125

B102
Fig. 1. Experimental arrangomonta

Logonda O - a-nplo, 31 2,3 ~ mirrors, @ - set of filters, S1 -~ Nernst
light source, 82 - white light souroe, G - filter for varying light

intensity, 3Mﬁﬂ-2 (UIPP-2) d-c amplifier, M - electromagnetic shutter,
30-1 (EFO~1) oscilloscope, CD .- synchronous detection, JT[-09 (EPP-09)
reoorder, K - calibrator.

Fig. 3. Speotral.distribution df impurity photoconductivity. Curves were
taken for an equal number of inoident quanta, The dashed section of the

curve of Fig. 3a is reproduced in Fig. 3¢ on a larger scale.
A .

Fig. 5: Spectral distribution of quenching. Curves were taken for an
equal number of incident gquanta. I$1Z>I$2)>I$5)a

i
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AUTHORS: . Konovalenko, B, Mo Ryvkin, S. Moy and Yaroshetskiy; I. D.
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Radiation defects caused by fast... B102/B138

concentration in the conduction band at low temperatures, when all defect
levels are filled up and all donor levels are completely lonized (section 1
in Fig., 1). At high temperatures, when the upper defect levels are
completely ionized, n4 ig the electron concentration (section II in -

Fig. 1). M was also determined from the activation energy of the upper
levels and the carrier concentration of the linear part of II, using the

relation n-n, = VMNC exp(—AEM/2kT). Nc was calculated for the effeciive

mass m; = 0.25 m, For several different specimens, the following resulis

, - ¥ e
were obtained: N, was (2.08 -2°26)’1019 cm 3, M1 was (1.65- 2~05)°10150m 7,
M was {4.25 - 592)v1o14 cm'5, 1 was 3.9 - 4.2, AE, 0,20 - 0.23 ev, and

the radiation defect formation cross section was 1.45-1.55 barn; it was
caloulated from o = M/ﬁNGe, g - electron flux density, N, - number of Ge

3

atoms per cm’, Electrons with ~25 Mev were found to produce defects with
the following levels: Ec'0“24 ev, EC«0036 ev, Ev+0.25 ev and Ev+0a11 ev.

There are 3 figures. 2 tables, and 7 references: 3 Soviet and 4 non-
Soviet. The three references to English-language publications read as

Card 2/3

il ¥5 ko AR T AR BIRSETRT, NG WA Sk T ak]

CIA-RDP86-00513R001962210007-3"

if Pz Y TN [ AZAT IR e Xl AT

RELEASE: 09/01/2001




"APPROVED FOR RELEASE: 09/01/2001 CIA-RDP86-00513R001962210007-3

3IUZP
/ : g /62/u04/002/0.1/ 54

P
158

follows: P Poet onl. PRLs 10Z%,
.~

et al. Phus e, . 5% R , d vainiil,
-Progress i iy ]

ASSOCIATION:

Lenlngrac

_‘t:J U J’{, L

August &,

Card /3

APPROVED FOR RELEASE: 09/01/2001 CIA-RDP86-00513R001962210007-3"



AT R S T, Rt -:»“::'*t»“ﬂs;e‘ S LS A DA AL N S DU e Bl NS s S 3 T LS T VST N S

"APPROVED FOR‘R.ELEASE: 09/01/2001 CIA-RDP86-00513R001962210007-3

RYVKIN, S.M.; DOBREGO, V.P.; KONOVALENKO, B.M.j; YAROSHETSKIY, L.

— b B M

Induced impurity breakdown in corpensated germanium &and :
current oscillations related to 1it, Fiz.tver.tela 4 no.7i
1911-1914 J1 '62, (MIRA 16:6)

1. Fiziko-tekhnicheskiy institut imenl A.F.Joffe AN SSSR,
Leningrad. , :
(Breakdown, Electric) (Germanium--Electric properties)
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TTLuso-65 m(q)/mr(mvps S P
/ACGESSION R; . AP5003878 S O s/ow1/63/oos/ooq/za5§/1&;1

" |AUTHCR: Vitc:vsk:ty, N, A.; Kmovalenko, B. H.: Mashoveta '1‘. V., ny*vldn 8. M.,
: }e.rOShetekiy, I.D. DO .

| TI‘.L‘LE: ;;ﬁ;a-my-genéﬁmd defecta in - germani 4'1 ' | %97 |

BOURCE1 Fizika tvenlogo tela Ve 5, no. 7, 1963, 185}-11341

- THTOPIC TAGS: 3ma~ray Bemiconduotor irradiation, mdiation datent, mmopolar
annee.ling bipola.r annealing, gemsnium :lrradiaticn, geummi\m d.efect gemanim

ABSTRACT: In the Jnteat stage of reeearch on the ou‘bject, dnting back to 1959,
- ‘a. large nurber of n- and p-type specimens was investigated. IMN-type germanium
. {was doped with entimony and had a donor concentration between 21012 to 8+1015
C iem=3; p-type geimanium was doped with gallium and hed an acceptor ccncentmticn
. ibetveen 1012 to 105 m"3, The source was Cob0 at, a dosage of 20101 Irr/cm2egec
“end temperature of 10C, The work was aimed at clarifying the saturation of ir-
. ,radiated specimens vhich occurs after polarity reversal, whereby further exposure
-to rediation, hovever prolanged, no longer affects the alope of the thermal de-
,jpendence of carrier concentmtion. The latter remains equal to the activation
fanersy. Whilo the aaturatim proceaa :ls evident up to vory high concentrationa ’

alcad afp

S lewew .

ey s
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A.CCNSICH HR.

o of md.iat:lcn dafects ,-8 aubstantial.ly different; situation is obtained in mono- - i

polnr amnealing of interstitial atans, ultimately leading to a variety of Limiting L

istates of specimens exposed to gamma radiation. A bipolar annealing effect oc- :

* jcurring during the irredistion process is considered respcnsible for the drop in -

©;the defect-formation rate with increased dosage’ of rediation. Both monopolar end -
* ibipoler annealing effects were found above roan temperature. "The authors are

~ ;indebted to 8. R. Noviggv for interesting discwssions.“ Orig. art. hos: 9 fign.rea. :

| assocTATTON: neningradskiy fiziko-tekhnicheskiy matitut im. A. F. Ioffe AN SSSR
. ;(Leningmd Phyaicotechnica.l Institube, AN SSSR) e A ,

. |SUBMTPTED: 3lJan63 . . DATE ACQ: 15Awg63 = ENCL:. 00
-|suB cDE: PR - .. ROREPSOV: 006 - - ' " OFEER: 00

: ‘Card 2f2 :» '{_': :
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KONOVALENKO, B.M.; RYVKIN, S.M.; YAROSHETSKIY, I.D.

Y

Radiation defects in germanium caused by fast 238 Vev, elsctrons,
Fiz, tver. tela 5 no.8:2075-2086 Ag '63. - (MIRA 16:9)

1, Fiziko-tekhnicheskiy institut im, A,F,Ioffe AN 8SSR, Leningrad,
(Germanium crystals—Defects) (Electrons)
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GERASIMOV, A.B.; RYVKIN, S.M.; YAROSHETSKIY, I.D.

s

s SR L AN e B Fa FE A A

Impurity photoconductivity in germanium irradiated by fast electrons,
Fig. tver. tela 6 no.3:695-705 Mr 164, (MIRA 17:4)

1. Fitiko-tekhnicheskiy institut imeni A.F.Ioffe AN SSSR, Leningrad.
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] 12006-05 EWT(1)/EuG(k) aqT(m)/EpF(c)/EPF(n)-z/EFc(t)/Ewp(b)/Eap(t) Pr-¢/
Pr—4/Pu—4  1JP{¢)/AS(mp)-2/AFHL/SSD/ASD(a;-5/35D/ESD{gs ) /ESD{ ) SD/GG, AT
ACCESSION NR: AP4046643 §/0181/64/006/016/3166/3158 -

AUTHOR : Gerasimov, A. B.; Konovalenko, B. M.; Ya;oshetski s Lo Deos
Barkalaya, A. A, e
: \

L . U
. pITLE:s Impurity photoconductivity produced in _germanium by gamma-
v

ray irradiation
i

SOURCE: Fizika tverdogo tela, V. 6, no. 10, 1964, 3166-3168

TOPIC TAGS: gamma irradiation, photoconductivity, germanium, for-
bidden band, line sp2ctrum, carrier density, impurity conductivity

ABSTRACT: This is a continuation of earlier research in which one

of the authors participated (S. H. Ry*vkin, R. Yu. Khansevarov, 1. D.
varoshetskiy, FTT v. 3, 211, 1961), using a larger y-ray flux in
order to observe a more extensive line spectrum in the forbidden band
1a this case 17T and p-type germaniun with tnttial carrter deasitiecs n =
= (2--6) x 1013 and Pg = {(0.6~-2) X 1013 cm~> were used. The sample

Card 1/4
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ys -from C 60-3t-a dose rate-80--90 r/sec
ibed- élsewhere (B. M. Konovalenko, 5. M.

:Ry*vkin, I. D. Yaroshetskiy, and 1. P. Bogomazov, Atomnaya energiya

V.

9, 408, 1960). The results are illustrated in Fig. 1 of the

enclosure. The spectral curves disclose a large number of bends and
ledges, pointing to a complicated spectrum of the local levels in
the forbidden band. Measurements of all the investigated samples
indicate the presence cf the following energy levels: E, + 0.52,

Ey

+ 0.48, E *+ 0.43, E, + 0.41, E, + 0.37, Ev + 0.33, Bv + 0.31,

and Ey + 0.27. This spectrum coincides fully with the spectrum of
the local levels produced in the central part of the forbidden band
when germanium is irradiated with fast neutrons, to which the levels

wi

th energies E, * 0.31 and E, + 0.43 eV, which are symmetrical re-

lative to the center of the forbidden band, are added. It is fur-
ther concluded that the various levels introduced by {mpur-~

jties in the central part of the forbidden band are not due to any
-lustering of the point defects with the atoms of the doping impur-

Card 2 / 4
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ty.ﬁ "The authcrs ars deeply'grateful to S M. Ry*vkin for a dxscus-f'“
‘gion of the results.” Orig. art. has: 1 figure.

' ASSOCIATION: Fiziko-tekhnicheakiy institut im. A. F. Ioffe AN SS8R
(Physicotechnical Institute,AN S58SR)

SUBMITTED: 18May64 ATD PRESS: 3120 ENCL: Ol
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Fig, 1, Photocondustivity spectr
of Ge irradiated with qatzm taysa

from C06°.

1 - sample with inftial conductiv-
ity n-type and Ny = 5.5.1013 o'}

after irradiation y = E + 0.27 ev
(T =850, 2 - samole ’ with in-
itial conductivity p~type and §_ =
6.5:1012 ™3} after irradiaticl

M =E F0,18 gy (T = 85K),

.

T AL 0e0
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T 302¢-66_ FRD/EUT(L)/EHP(e /BT (m)/EEC k) =2 B3 )/ T/ TR L), §o7uvay iad.s M

CC NRs AP6030009 IJP(c) WG/JD/wW/Jv/ SOURCE CODE UR/0020/66/169/005/10k1 /1043
s JG/RM/vH ' : :
+ 'THOR: Ashkinadze, B. M.; Vladimirov, V. I.; Likhachev, Y. A.; Ryvkin, §. M.; //é
Swlmanov, V. M.; Yaroshetskiy, I. D.; Konstantinov, B. P. (Academician) 4
e e it - é
ORG: Physicotechnical Institute im. I. F. Ioffe, Academy of Bciences SS5SR (Fiziko-
tekhnIcheskiy institut Akademii nauk SSSR) y

TITLE: Laser induced damage in transparent'dielectricé?

SOURCE: AN SSSR. Doklady, v. 169.7 no. 5, 1966, 1041-1043

TOPIC TAGS: laser W&s&&éﬂmﬁ-glasé,' dielectric, alkali halide
crystal ' ' {

ABSTRACT ; Damgé nduced, by standard andjgiant-pulse lase;r‘sz,}n a broad class &
materials (alkulﬂ- aliadV ingle crystals) polymers, glasses) was 1nv_eat_§,:;~.zé‘='& .
“experimentally. - Plane cyacks were observed in; poly(methyl methacr,{laie)'] (PMK) under
standard-pulse radiationVay a 45° engle with respect to the leser beam axis end at
random with respect to thg crack rotation plene around the same axis, A large
number of isolated cracks\Vas observed at superthreshold energies., A 20-) beam
fociuged at £ = 6 cm caused tail-end demage in glasses. The same pulse caused total
desktruction along the cleavage planes in alkali-halide crystals at energles slightly
above threshold, In each instance, damage was observed when a glant-pulee beam was
foq?xaed on the inside of epecimens. In single crystals the damage occurred along /

lDG: 535.89:537.226.00k.74
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filiform demage appeared sharply with the thickening at the focus. ,

To explein the damage mechanism and kinetics, the effects of pulse energy, focus

position, temperature, and the focal length on the nature and extent of the damaged
. region vere jnvestigated. The experimental data indicate a strong dependence of A

the nature and extent of damage on the test material and the operating (peak or il

basically near the focus and that its role varied with materials and energy density.
% glent pulse laser 10-2sec), the damnge -taking place first at the focus and traveling

~Yackwards. Damage induced by powerful lsser beems can be used as a method of
tcomparing the bulk and surface _girength of & material, Orig. art. has: 2 figures

“ouB CODE: 20/ “BUBNDATE-2UBV6s/ ORLG FEF: ooz/ &t nue-06/ Atb pREsS: SO63T

Card 2/2: i o

all three cleavage planes; in the case of PMK it had the form of an extended cone
consisting of small individual cracks (of the order of 0,1—0.5 rm) ; in glasses,

total energy) conditions. The damage in each spot occurred independently and was
caused by beams of a small critical density. The most probasble damage mechanism

is thought to be the coherent hypersonic phonons generated es the result of o
stimlated Brillouin scattering. The. thermal explosion accompanying demege due to
hypersonic phanons in the case of strong optical gbsorption is suggested as a8

gecondary mechanism. The experiments showed that the thermal explosion occurred

Crack formation occurred during a period not exceeding the pulse duration (for

and 1 formula, . \9 ["{K]
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TITLE: Breakdown of transparent dielectrics by intense laser xgxdiation
SOURCE: Zh eksper 1 teor fiz, v. 50, no. 5, 1966, 1167-1201
_TOPIC TAGS: dielectric breakdown, lager effect, laser radiation, phonon interaction

ABSTRACT: The transparent dielectrics investigated were alkali-halide single crys-
tals (LiF, NaCl, CsI, KBr, KI,rand others), polymers (polymethyl methacrylateland {
polystyrene}, and glasses (K3'bilicate nlags-and fused quartz}. Rubysand neodymium'
lasers generating 1.79 and 1l.l( ev photons, redpectively, were used at first, but when
it was found that the breakdown was qualitatively the same for polarized (ruby) and
unpolarized (neodymium) radiation, only the latter was used, since it could operate
in both the ordinary (20 J) and giant-pulse (2 J) modes. The diagram of the experi-
ment is given in Fig. 1. The samples were parallelepipeds with polished faces of
varying lengths and cross sections. The character of the breakdown was examined
under a wmicroscope and its size measured with a horizontal comparator. The laser-
induced breakdown begins in locations exposed to high light-flux intensity and spreads
to lower-intensity regions. 1In the case of focused beams, no destruction occurs be-
hind the focal point. The breakdown occurs in very short time intervals, shorter thar

. Card 1/2
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Fig. 1. Diagram of experiment, 1 -

Totally reflecting mirror or rotating

prism, 2 -~ ruby or neodymium rod, 3 -

partially reflecting mirror or plane-

rarallel plate, 4 - light filter, 5 - .

Plane parallel-plete, 6,10,14 - neutral |

filters, 12 - tested sample, 7,11,13 - C e
lenses, 8,15 -photodiodes, 9,16 - oscilloscopes.

the length of the light pulse, and develops independently at various points of the
solid. Estimates of stresses caused by the hypersonic wave due to the laser beam in-
dicate that local effects play a substantial role in the breakdown process. In the
case of an ordinary laser pulse, the breakdown mechanism is governed by the peak
power, whereas in the case of a giant pulse the decisive factor is the total energy.
The cause of the breakdown is shown to be connected with the action of coherent
acoustic phonons generated in the course of a stimulated Brillouin scattering,
thermal effects being secondary. Study of the breakdown makes possible comparid
son of volume and surface strengths of the material and can be used to evaluate the
time of phonon coherence loss, which is found to be of the order of 6 usec for poly-
methyl methacrylate. The authors thank B. P. Konstantinov for continuous interest
and valuable dis¢ussions, and A, M, Prokhorov, P. P. Pashinin, A. V. Prokhindeyev, I.|
N. Filimonova, G, V. Yladimirova, G. M. Malyshev, F. F. Vitman, V. P, Pukh, and G. A.
Malygin for help with the experiments and for, discusslons. Orig. art. has:
ures and 11 formulae, 18/ S L Tt 102)
ard 2/2 SUB CODE: 20/ SUBM DATE: 30Nov56/ ORIG REF: 004/ OTH REP: 004/ A’rqr%%i?:

PGSR

E: 09/01/2001  CIA-RDP86-00513R001962210007-3"



IIA
_/APPROVED FOR RELEASE: 09/01/2001

| CII_\-RDP86-00513R001962210007-3

£0 onﬁ§9 UR/0161 66/00; 0007 ?35/é7§;,

M.; Likhache¥, v. A.3 Ryvkin, §. M.; Selmanov, V. Mo 47 8

| [FRCCRRT 603097

© AUTHOR: Ashkinadze, B-
'1?omashev:;kiag‘~= E;_:le.; Xaroshetskix, I, D.
: : s £
Toffe AN ESER, Leningpad (Fiziko~

: s
i | ORG: Phxsicotechnical Inctitute im. A. F.
Lo titut AN BSSR .

’tekhnicheakiy ins .
TITLE: Occurrence of paramggnetic centers’in polmerslgunder the effect of laseri .
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Fizika tverdogo tela, v. 8, no.
TOPIC TAGS: laser radiation, laser effect, laser r sand 6,
paramaenetic resonance '

‘ polystyrene, electron

ABSTRACT: The suthors report observation of paramagnetic centers in polymethyl— ’

methacrylete (P¥MA) end pol st rene'\(PS) under the influence of radiation from pulsed
ruby. and D€ dymium lesers 20.39 and 1.08 ¥y reSpectively) end 8180 i
under the influence © jum laser. The samples (20 ™
long, | mm dis) were :lnvestigated in & using 8 procedure
1 (1966) pronounced
in threshold radi-

described earlier (ZhETF V. 50,
iectron paranpgnetic L2808l (E2R)
ation. The EFR .pectra“dhtafneﬁF HY !

SOURCE:
thylmethac:jlate ’




"APPROVED FOR RELEASE: 09/01/2001 CIA-RDP86-00513R001962210007-3

b T A WA

= L LST79-66— S S e ot
ACC MR pAp6030gTL | /"

lines characterized by g factors close to 2.002 and small-width (1-and 3 Oe between , ..
maximum-slope points for PMMA and PS, respectively). The Curie lawv is satisfied for )
the EPR signals from PMMA, but not PS. The observed paremagnetic centers have a con-|
centration estimated at- v 4 x 1015 cuz3.and are.quite gtablu,...NQ gifference vas seen
between the effect of the _ru’klﬁnd neodymium laser, or. bei‘!een_'qud,inprx nn;i giant H?
pulses. The paramagnetic centers appeared only,in the presence of cracks produced-in--:v
the material by the laser radiation. In view of some unusual features of the ob-
served paramagnetic centers (absence of macroradicals and absence of hyperfine struc-
R ture), it is difficult to draw definite conclusions concerning their nature, but it

- is suggested that they may be the results of the decomposition of the polymers under
the influence of the laser beam. The differences between the centers of PMMA and P8
may be caused either by differences in the centers themselves, or by differences in
their local concentration. Orig. art. has: .3 figures. . [02]
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«3 Likhachev, V., A.; Byvkin, 8. M.; Balmanov, V. M.;

TITLE:

Destruction of LiF [single crystals by laser radiation . é?
FalL b 7] -'-V

SOURCE: Fizika tverdogo tela, v. 8, no. 9, 1966, 2668-26T1

TOPIC TAGS: 1lithium fluoride, laser radiati

on, laser effect, crystal defect, crystal |-
dislocation phenomenon, laser r and d

ABSTRACT: This is g continuation of earlier studies of'damagé to transparent die-

lectrics by laser radiation (ZhETF v. 50, 1187, 1966), where principal attention was
paid to amorphous substances, The bresent article deals
8y contained in the laser pulse

LiF and describes the dislocation structure in the cleavage surfaces. The experi- °
mental procedure is -similar to that described in the earlier paper. A pulsed L e
neodymium glass laser was used, with the light beanm directed always along

the (001) Crystal axis, D 8g¢ occurred at pulsed energy density exceeding 100 J/cm? )
corresponding to ~ 0,2 x 10 W/em2, At thig

, threshold value, damage usually started .-

Card 1/2
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; ;»AU'IHOR:' " Likhachev, V. A.‘; Ryvkin, S. M.; Salmanov, V. M.; Yaroshetskiy, I. D. Kt
;. |* texhnicheskiy institut AN SSSR)

S “ TITLE: ‘ ‘Fatigue under optical damage to transparent dielectrics
| SOURCE: Fizika tverdogo tela, V. 8, no. 11, 1966, 3432-343k
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ORG: Physicotechnical Instifute im. A. F. Ioffe, AN SSSR;~ Leningrad (Fiziko-

~pOPIC TAGS: fatigue strength, dielectric material, polymethylmethacrylate, poly-
styrene, laser effect, jrradiation damage, crack propagation

- ‘sourcc was & neodymium laser operating in the ordinary-pulse mode. The tests con- '

- s v B

ABSTRACT: This is a continuation of earlier work (ZhETF v. 50, 2735, 1966), and con-
tains more detailed information on the fatigue produced during optical destruction
of transparent bodies in polymers (polymethylmethacrylate and polystyrene). The ex-
perimental procedure was the same as in the earlier $nvestigation. The radiation

influence of energy on the nuniber of irradiations necessary !

for the Tirst visible crack in the material to appear, or the change in the dimension:
of the damaged region with changing number of pulses. Comparison of the results of |
the two tests has shown that the true threshold of optical strength js approximately -
one-third as high as expected from an analysis of results of damage produced by
| single irradiation. An investigation was made of the nature of the irreversible
changes due to the fatigue occurring at pulse energies lower than critical (necessary.

sisted of determining the

1
]
!

! Ca?d 1/2 ______

| o
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to start visible damage by a single pulse), and also the influence of such factors. -
" I".as the temperature and the healing time between successive pulses. Experiment has :
“{s¢shown that* neither the temperature (from 20 to 100C) nor an increase in the pause
etween irraditions (from 3 to T0 minutes) exert any influence whatever on the damage!
hreshold. This is taken as evidence that the changes introduced in the material i
% -energies below criticel are microscopic cracks which gradually grow upon repeated
jrradiation to sizes visible with the unaided eye.” Favoring this deduction are the
“t7 absence of healing of visible cracks in poiymethylmethacrylate up to the temperature
1 of complete softening, and the increase in the visible cracks upon repeated irradia-
tion. It is thus concluded that fatigue effects must be taken into account in stu- .
dies of damage to transparent materials by laser beams. The authors thank I. A,
Kodaneva for help with the experiments. orig. art. has: 2 figures and 1 table.

i
¢
i
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TITLE: Kxnetlcs of formation and healing of damage produced in llth1um-fluorlde
single crystals by a laser beam .

SOURCE: Fizika tverdogo tela, v. 8, no. 12, 1966 3595-3601

TOPIC TAGS: laser efi‘ect, semiconductor laser, semiconductor singlc crystal, crystal’
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ABSTRACT: This is a continuation of earlier work (ZhETF v. 50, 1187, 1966 and else-
where), vhere it was shown that & laser beam produces cracks in alkalji-halide crys-
tels although no derailed description was given of the nature of the cracks), To de-
termine this structure and to expluin the mechanism whereby the damage is initiated,
the authors investigated IiF single crystals measuring 20 x 20 x 20 mm cleaved along
the cleavage planes. A neodymium laser operating in the spiked mode vwas used. The
beam focus;ng procedure 'was the same as in the earlier work, the damage vas- examined
under a microscope, and the dislocation structurevas revealed by selective etching.
Besides confirming the earlier results, the present tests _ demonstrated that the
damage produced by the laser pulse consists of a main crack in the cleavage plane
(001) normal to the beam, and dislocation slip along directions forming a rosette-like

o 3/2
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. Pattern, the occurrence of which can be interpreted by asswaing a suitable corbinz-
! hermal and elastic stresses produced in the erystal by the passage of the
; laser beam and hypersonic oscillations accompanying it. Annealing the crystal after
' the damage, either in air or in the oven, led to healing of the cracks characterized
! by a unique structure of the front of the annealed rciette. “"ile the ceuses of this
: healing are not clear, they definitely can be aseribed to transport of matter via the
| gas phase, as proposed in a number of papers, The authors thank S. M..Ryvkin for
continuing interest and a discussion of the results.: Orig, art., has; 5 figures.(02]
' SUB CODE: 20/  SUBM DATE: 27May66/ ORIG REF: 007/  OTH REF: 003 /
 ATD PRESS: 5117 . . - . Coe T - )
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Yaroshev, D.M., Candidate of Technical Sciences

e ———————— e S .

Problemy kompleksnoy mekhanizatsii 1 energeticheskly metod (Problems in Complex
Mechanization and The Pover Method) Moscov, Gosstroyizdat, 1958. 119 p- °
7,000 copies printed. g ’

Scientific Ed.: Voynik, OM., Engineer; Eds. of Publishing Housé: Begak, B.A.
end Udod, V.Ya.; Tech. Eds.: Guseva, S.S5. and Borovmev, N.K.

PURPOSE: The Dbook 1is jntended for englneers and_technicians working in the
building industry. ' )

COVERAGSE: The book describes the fundamentals and practical applications of
& new method of studying mechsnized processes in the building industry.
The suthor explains how the power jndices of individual machines are reduced
- to indices cammon to the whole mschine group. He shows how laws governing
construction processes are determined end glves solutions for various practical
problems in complex mechanization. The author states that this nevw method has
‘been employed repeatedly and successfully in practice by Profeesor v.A. Kirpichev,
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Problems in Camplex Mechanization (Cont.) ' 1010

Academicisn N.I. Gersevanov, and others. The present work is based on an
enalysis of technico-economic indices of construction machines as published
by VNIMS.There are 5 Soviet references.

TABLE OF CONTENTS:

Intrcduction

Ch. 1. Theoretical Principles of CompieX Mechanization in Construction

Work 5

1. Power method of analyzing mechantzed construction processes 5

2, Consumption of energy by puilding materials (minimum energy
required to process unit weight of material)

%, Efficiency of energy sources . '

}, Interrelation of basic technical indices of mechenized
processes

5. Nomograms for mechanized construction processes

. Productive capacity of machines in mechanized processes

Te Orszsnization of mechanized construction processes and
tneir power indices
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Problems in Complex Mechanization (Cont.) 1010

' on. 2. Methods of Determining Power Indices , 19
1. Diagrams of the interaction between the working member of '
the machine and the material being processed 19
2, Interaction between grader blade axd soil : 20
3, Interaction between roller aand compacted material 21
i, Power indices of machines : 26
Ch. 3. Complex Mechanization of Individual Types of Work 31
1. Complex mechanization of earth work 31
2. Complex mechanization of building the road bed 39
%, Complex mechanization of transport and handling
© ' operations 5%
4, Complex mechanization of other types of comstruction work
" Che 4. Exsmples of Applylng the Power Method 83
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Ch. 5.

1.
2.

}.

Selection of machine groups

Analysis of mechanized processes

Power analysis of production data

Anslysis of design changes in machinery

Productive capacity of machine groups during erection

of various structures

Establishing efficlent use of ma.chines and mhine groups

‘Establishing values for various technical indices

Canparative evaluation of machines

Solution of Problems of Camplex Mechanization in

Individual Cycles of Constrqctipn Processes

Equation of 'the process

Energy consumption by stone as a function of its
initial and final dimensions

Laws govering the performance of transport machinery
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Problems in Complex Mechanization (Cont.)

4. Vecum treatment of concrete
5. Pile driving

.Coqclusion
AVAILABLE:  ILibrary of Congress
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PITERSKOV, H.1,; RYLVPSEV, A.N,; RYAZANTSEV, K.0.; TOROPOV, A.S.;
PSEYTLIH, G.I,; YAROSHEV,D,M,; THUBIN, V.A., glevnyy red.;

SOSHIN, A.V,, za¥PY&F#0go"réd, ; RAKITIN, G.4,, red.; GRIHEVICH,
¢.B., red.; YEPIFANOV, S.P., red.; ONUFRIYEV, I.A,, red,; KHOKHLOV,
B.A., red.; ZIMIN, P,A,, red,; TABUNINA, K.4,, red,izd-va;

OSENKO, L.M,, tekhn.red,

[Manual on sccident prevention and industrisl sanitation during
construction and repair‘operations] Spravochnos posoble po tekhnike
bezopasnosti { promsanitaril pri proisvodstve stroitel'no-montaszh-
nykh radot, Pod red. G.A.Rakitina, ‘Moakva, Gos.izd-vo lit-ry po
stroit,, arkhit, i stroit.materialam, 1961, 359 p.

: (MIRA 1h:l)
1. Akedemiya stroitel'stva i arkhitektury SSSR, Institut orgeni-

gateil, mekhanizatsii i1 tekhnicheskoy pomoshchi stroitel'stvu.
(Construction industry--Hygienic aspecta)
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YAROSHEV, Dmitriy Mikhaylovich, kand. tekhn, nauk; RYAZANTSEVA,

[Problems in overall mechanization and the power method]
Problemy kompleksnoi mekhenizatsii 4 energeticheskii me-
tod. Izd.2., perer. i dop. Moskva, Stroiizdat, 1964,
185 p. (MIRA 17:5)
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'ANDROSOV, A.A., inzhemer; YAROSHEV, D.M., redaktor; GUROVA, O.A.
" takhnicheskiy redaktdY, ' A

[Machines for building and maintaining city streets] Mashiny

dlia postroiki 1 soderzhaniia gorodsiikh dorog. Moskva, lzd-vo

Ministerstva kommunal'nogo khozlaistva RSFSR, 1948, 148 p.
(Road machinery) : ' (MLRA 8:8}))
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tortic Y Caneinry apboples b
UChanses in Lhz aorta, the dortie Valuas, and  Uerouary »r Lorles in
Syprilitic “ortitis,”

R

Yastnilk vererolopil L deymstolosll (i1 1atin of Veunerolo:ry Lermtoloy; J,
T 1, January-rrhruary 195k, ("idump-r), Loscoi.
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YAROSHEVA, A.A. kandidat meditsinskikh nauk.

Fatal hemorrhages from the aorta and large vessels in cases of
foreign bolies in the esophagus. Vest. oto-rin. 18 no,1:55-57 Ja-¥
1564 v (MLRA 9:6)

1. Is kafedry patologicheskoy anatomii (gav.-prof. Sh.I. Krinitskiy)
Ros tovskogo-na-Donu meditsinskogo instituta,
: (BSOPHAGUS, foreign bodies
causing fatal hemorrh. from aorta & large vessels)
(ACRTA, hemorrh.
caused by foreign bodies of esophagus) -
( HEMCRBHAGHE

aorta & large vessels, caused by foreign body of esophagus)

(PCORRIGN BODIES
esophagus, causing fatal hemorrh. from aorta & large Yellell)
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