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AUTHOR: Grinberg, A. A.

e ————

TITLE: On the Theory of the 'Tremnsfer .. Characteristic of a Triode.i-
Transistor (K teorii perekhodnoy kharakteristiki polupro-

vodnikovogo trioda)

PERIODICAL: Radiotekhnika, 1958, Vol. 13, Nr 2, pp. 51 - 53 (USSR)
Received: April 25, 1958

ABSTRACT: Here the - transfeér . characteristics of 2 triode transistor -
under current control and with dirferent wiring schemes are
obtained. The analytical form of the ‘txmnsfer . characteristic
gives the possibility to consider the collector capacity and
the load resistance of the triode. At first the transition cha-
racteristic of a triode in a scheme with a grounded and cur-
rent-controlled basis is investigated. Laplace's representation
of the current 'tremsfer . characteristic g(t) ... equation (1)
obtained in Reference 1 is put down, which corresponds to the
deltaform [J(t) emitter current. The consideration of the
collector capacity Cc and the finite load resistance Rload

Card 1/2 with the help of the equivalent scheme with small signals far
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the collector oireuit leads to equation (7). By vpplication of
the multiplioation theorem of operation calculus the ‘trense-
fér . characteristic G(t) of the triode ... equation (8),
which takes the influence of the collector capacity and of ‘*he
load resistance into consideration, is obtained. c(t) is t.
exact solution of the problem investigated by A. V. Ayrape.:
and S. M. Ryvkin (Reference 5). There sere 5 references,
5 of which are Soviet.
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50V/181-1-9-8/31
AUTHORS 3 mkux_._s_v_!_-. Ivanov, Yu. L., Grinberg, A. Asy novikov, S.R.;

Potekhina, N. D.

TITLE: A New Longitudinal nagnetoqg;;g}ionvaffect'and it3 .pplic-
. ation to the Determination of the Ratio Between the Cor-
centrations of Heavy and Light Holes

PERIODICAL: Fizika tverdogo tela, 1959, Yol 1, ¥r 9, PP 1572 - 1379 (USSR) -

ABSTRACT: When investigating the diffusion of the nonequilibrium carrier
in the magnetic field, the appearance of electrical fields is
usually studied (e.g. the photomagnetic Kikoin-Noskov effect).

The present paper offers the results ovtained from an investig-
ation of the concentration distribution of the minority carrier
in the magnetic field, and in particular, the results of an
investigation of the longitudinal magnetostriction effect in
the longitudinal magnetic tield. A plane—pnrallel semicon~
ductor plate was arranged perpendicularly to a homogenous
magnetioc field. On the plate, & point 1ight probe exactly
faced a point collector. The iniected nonequilibriua carriers
diffused through the plate and the collector determined the

Card 1/5 concentration of the minority carrier. The concentration
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Application to the Determination of the Ratio Between the

Concentrations of

Heavy and Light Holes a2
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recorc;ipd thereby inoreased with H. Figure 1 shows 8 schematic
repreﬂ‘eptution of the measuring arrangement, a description of
which is given. Theoreticslly, one obtains for the concentration
of the injected carrier on the =z-axis

) -z/1
(@11 g - 2
n z): n - _——T—y

H Alz‘lnnz I T .

production rate,’ 1, the diffusion length, D, the electron

diffusion coefficient., Figure 2 ghows the result obtained by
an attempt of experimentally verifying this formula for '
electron injection into hole-type germanium. The best agree-
ment is obtained with a microscopic drift mobility of the

electrons /w: = 3650 cna/v.oob. When investigating the hole

diffusion in n-type goruniun’)\a considerable divergence
between theory and experiment is observed, which, however,
can be explained when taking into account the existence of

s where io/g {s the electron-hole pair
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A New Longitudinal Magnetostriotion Effect and Its S0V/181-1-9-8/31
Application to the Determination of the Ratio Between the Concentrations
of Heavy and Light Holes

heavy and light holes. The theoretical curve drawn for “.is
case nicely describes the experimental resulta. The con-
centration ratio between heavy and 1light holes is deduced
from measuring results as being 57; this value approaches
the result (50.0) obtained by an other way (Ref 1). Theze
sre 2 figures and 2 references.
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B008/B014
2LY.7900
AUTHOR: Grinberg, A. A,
e———— \ y\

TITLEs Theory of the Anisotropic zhgtomagnetic Effecgyin Germanium

PERIODICAL: Fizika tverdogo tela, 1960, Yol. 2, No. 1, PP 153-156

TEXT: The article under review deals with the photomagnetic effect dis-
covered and studied by 1. K. Kikoin and Yu. A. Bykovskiy (Refs. 1-3). In
contrast to the ordinary photomagnetic effect, the sign of this effect
does not change ¥ g direction of the megnetic field. It is
described as follows: An electric field is generated in an jlluminated
sample Jocated in 8 magnetic field that forms a certain angle d with the
{1luminated surface. This field is generated not only in the directicn
corresponding to the ordinary photomagnetic effect (according to Kikoin -
Hoskovg but also in 8 direction perpen to the former. Studies of
the even (quadratic) effect on germanium have shown (Ref. 3) that the
formula holding for the ordinary photomagnetic effect is not applicadle
to anisotropic gamples. Bere, the effect is non-zero even at a = O.
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Theory of the Anisotropic Photumagnetic s/161 60/002/01/29/035
Effect in Germanium BO08/B0O14

The author suggests another mechanism for the development of this effect.
It is related to the anisotropic nature of the conductivity of the sample,
which arises in consequence of the magnetic field. #hen the sample is
jlluminated in the presence of a magnetic field, the direction of the
ambipolar current flux of the p-n pairs deviates from the direction of
the arising concentration gradient. This is ascribed to the anisotropic
nature of conductivity. For this reason, there is a non-zero component
of the ambipolar flux in the direction of the magnetic field, though the
magnetic field lies in a plane with the illuminated surface of the
sample. This component is not caused by the wrepeated" deviation but by
the effect of the change in resistivity within the magnetic field. The
authors believe that this mechanism offers an explanation of the even
anisotropic photomagnetic effect observed by Kikoin and Bykovskiy in
n-type germanium. The illuminated surface of the latter coincides with
the (111) plane. The calculation of this effect is given. The author
thanks S. M. Ryvkin end S. R. Novikcv for their discussion of the
article under review. There are 1 figure and 7 references, 5 of which

are Soviet. \(
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Theory of the Anisotropic Photomagnetic Effect S5/181/60/002/01
in Germanium Béoe 5014 /01/29/035

ASSOCIATION: Leningradskiy fiziko-tekhnicheskiy institut AN SSSR
(Leningrad Institute of Physics and Technology of the
AS USSR)

SUBMITTED: May 26, 1959
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s/181/60/002/05/09/041

B008,/B058
AUTHOR: Grinberg, A. A,
TITLE: Photomagnetic Effect in Isotropic Semiconductors and Its
Application for the Measurement of the Lifetime of Minority
Carriers 1’\

PERIODICAL: Fizika tverdogo tela, 1960, Vol. 2, No. 5, pp. 836-847

TEXT: An equation for the current, with regard to two types of carrier
with equal signs (holes), 1s derived from the kinetic equation with ar-
bitrary dependence of the relaxation time on the energy. The photocurrent
and the photomagnetic emf are determined for arbitrary magnetic fields by
means of this equation within the range of the application of the solution
of the classical equation of motion. The photomagnetic method of measuring
the lifetime is investigated nex%, and equations for the determination of
the lifetime on transitions to strong fields are derived., Moreover, a sur-
vey on studies carried out in this field is given in the paper, and the
following persons are mentioned: B. Ya. Moyzhes, Yu. N. Obraztsov,

I. K. Kikoin, Yu. A. Bykovskiy, A. G. Mironov, K. B. Tolpygo, G. Ye. Pikus,
and A. I. Ansel'm. Fig. 1 shows the experimental setup for the measuring of

A
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Photomagnetio Effect in Isotropic Semiconductors 8/181/60/002/05/09/041
and Its Application for the Measurement of the B008/B058
Lifetime of Minority Carriers

N

the_photomagnetoelectrio effect' (Kikoin-Noskov effect). Fig.2 shows the
difference between the regular actual lifetime and that computed from for-

mula (31) for various magnetic field strengths. The magnetic field extends
along the Z-axis, and the exposed surface coincides with the area (X2).
The exposure is accomplished with light with a depth of penetration much
smaller than the diffusion length of the disequilibrated carrier. Presuming
that the sample be long as compared to its thickness, and that By does

therefore not depend on x, it is found, according to the potential of the
electric field, that E_ does not depend on y., The author finally expresses
his gratitude to S. M.*Ryvkin, Doctor of Physical and Mathematical Sciences.
There are 2 figures and 35 references: 16 Soviet and 19 English.

ASSOCIATION: Fiziko-tekhnicheskiy institut AN SSSR, Leningrad
(Institute of Physicas and Technology AS USSR Leningrad)

SUBMITTED: August 5, 1959

Card 2/2

APPROVED FOR RELEASE: Thursday, July 27, 2000 CIA-RDP86-00513R00051683(



"APPROVED FOR RELEASE: Thursday, July 27, 2000 CIA-RDP86-00513R00051683

C’);;('/ﬂ/' /)("5/\" (--’ H 17

5/181/60/002/007/001/042
BO06/B0O70

AUTHOR: Grindberg, A. A.

e~ N \

TITLE:

Crystals

PERIODICAL: Fizika tverdogo tela, 1960, Vol. 2, No.

TEXT: The purpose of this work was to develop a thecory of the photo-
magnetic effect of anisotropic cubic crystals in weak magnetic fields

The first theory of this
Ya. A. Smorodinskiy ({

for an arbitrary orientation of the crystal.
effect, a macroscopic theory, is by Yu. M. Kagan and

(Ref. 14). It obtains the angular dependence of the anisotropic photo-

magnetic effect (the so-called Kikoin-Bykovskiy effe
approximately correct form. For the datermination of
offect, it uses a phenomenologiocal coefficient, whic
calculated on the basis of the microscopic theory de
werk. First of all, equations are set up which deter
fields that appear on irradiating a plane-parallel p
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A Theory of the Photomagnetic Effect in s/1a1/60/ooz/oo7/001/042
Anisotropic Cublc Crystals B006/B0O70

conductor placed in a magnetic field. The greometric relations of the
experiments are shown in Fig. 1. These equationa are then golved on the
supposition that the dimensions of the sample are large compared to the
diffusion length of the minority carriers (holes). Explicit expressions
are given for the components of the electric field and the concentration
of the minority carriers. These are valid for an arbitrary orientation

of the crystal to the magnetic field. These results are then applied to
some special cases. One application is made to the irradiation of the
(111) plane; Fig. 2 shows the dependence of the field component E> on the
angle g obtained trom formula (23), and the experimental angular é/fff/
dependence according to Ref. 3, the angle a® giving the direction of the
magnetic field relative to the sample. Fig. 3 shows E2 as function of

@ for a = 45° and H = 24,000 oergteds, ¢ characterizing the directions
of the coordinate axes with respest to the [111] direction. The experi-
pental angular dependence (Fig. 3a) is again compared with the
thecretical value (Fig. 36). The other application cf the theory is made
to the case of the irradiation of the (110) plane, that is, 0x3 lies in
the [110] direction. Fig. 4 shows Ey{g) at a® - 450, The theory of
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A Theory of the Photomagnetic Effect in S/181/60/002/007/001/042
Anisotropic Cubic Crystals B006/B070

anisotropy of the photomagnetic effect developed here is in good
agreement with the experimental results. There are 4 figures and 14
references; 11 Soviet and 3 US.

ASSOCIATION; Fiziko-tekhnicheskiy institut AN SSSR Leningrad
(}nstitute of Physics and Technology of the AS USSR,

Leningrad) /
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AUTHORS: Crinberg, A. A., _Strokan, N. B.

\
TITLE: Influence of the Rate of Surfaoéyaecombination and of the
Absorption Coeffiocient on the Transient Responses of Photo-

diodes
PERIODICAL: Pizika tverdogo tela, 1960, Vol. 2, No. 7, pp. 15361541

TEXT: ghotodiodegsare to this day known as the cggvegterééof light signals
or radiation pulses to eleotrio pulses with the least inertia; the study

of the influenoe of various parameters on their inertia has a great practi-
cal importance. The present paper is a contribution to this problem, The
authors obtained, theoretically, an expression for the transient responae L%’///
of a photodiode for arbitrary values of the surface recombination rate 8
and of the absorption coefficient k; the importance of considering finite
S. and k values is disoussed in the introduction. As the initial step for
the formulation of the problem (which is treated as a one-dimensional one),
the authors used a schematio representation of a photodiode as is shown by
Fig. 1. With large k values, e.g., in the conversicn of a step pulse

Card 1/3
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825kl

Influence of the Rate of Surface Recombination 8/181/60/002/007/024/042
and of the Absorption Coefficient on the Transient B006/B060
Responses of Photodiodes

(J— pulse) by a photodiode, distortions of two types occur: the pulse
experiences a shift with time and a modification of the form. O, (delay

time) denotes the time from the beginning of excitation to the moment at
wshich the current has attained 0.1 of ite stationary value Ist‘ 92 denotes

the duration of the current growth in the interval Ist [_0.1; 0.7] » The
authors wanted to determine 01(1:,3) and Oz(k,s), and to find IJ-(t) for a

.J~ -excitation pulse. First, the transient response is found for a & pulse,
by which it is possible to determine I(t) by means of Duhamel's formula
for various exciting pulse shapes. Forpulas (5) and (9) ere obtained for
16(1:) and by means of them for some ppecial cases the transient responses

are calculated for S=0 and shown in Pig. 2. I-(t) is given by formula (10)

By means of these formulas, 0‘| and 02 can be determined as functions of

kw; Pigs. 3 and 4 ahow these for various 8 values. (w characterizes the
distance between the jrradiated diode surface and p-n Junction, cf. Pigel)e
01 shows the largest change in the transition range of uniform generation

Card 2/3
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825k
Influence of the Rate of Surface Recombination 8/181/60/002/007/024/042
and of the Absorption Coefficient on the B0O06/B060

Transient Responses of Photodiodes

(kw € 1) to a strong absorption (kw » 1). In the range of kw & 1, 0, prac-
tically does not depend on S. 02 is less dependent on kw than 01.
0O = 01 + 02, is basically determined by 01; Q@ drops with riging 5 and

scarcely varies with kw. It {s stated in conclusion that the transient
responses of photodiodes are only slightly influenced by S. Consequently,
the formulas which are given for S = 0 can be used in practice, namely (11)
for Ib(f—),and (12) for T ~(t). The authors finally thank D. V. Tarkhin for

his aid in the numerical calculations, There are 4 figures and 5 references:

4 Soviet, V{/

ASSOCIATION: Piziko-tekhnicheskiy institut AN SSSR Leningrad
(Institute of Physics and Technology of the AS USSR,
Leningrad)
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AUTHORS: Grinberg, A. A., paritekiy, L. G., Ryvkin, s. M.
TITLE: The Influence of Adhesion Levels in Semiconductors on the

Steady Photoconductivity \and the Lifetime of the Minority
Carriers ?\ )

PER10DICAL: Fizika tverdogo tela, 1960, Vol, 2; No. T, pP- 1545-1561

TEXT; The present bulky artiocle deals with a comprehensive study of the
influence exerted by adhesion levels introduced into a crystal upon the
carrier recombination in the steady state (thus, upon ‘p” T, and 6L0)

taking place above other traps located in the forbidden band. The study
is extended to cover the influence of £i1ling of adhesion lavels on the
dependence of T and Tp on temperature and light intensity. In the intro-

duction, the authors discuss & numdber of relevant publications. In the
firast section of the paper, the influence of adhesion levels on T, and

1p in the steady state is qualitatively examined by means of an example
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g/161 60/002/007/026/042

The Influence of Adhesion Levels in Semi-
B006/B060

conductors on the Steady Photoconductivity and
the Lifetime of the Minority Carriers

of a high injection level. This is done on the model of a semiconductor

in whose forbidden band there exist two types of local levels with sharply
dif fering properties (Fig. 1): the S levels are apsumed to be traps for the
minority eleotrons from the conduction band and the holes from the valenocy
band, i.e., they are recombinaticn centers for the light-produced minority
charges, Tho M 1ovels are, due tu glectron exchange, connected with the
conduction band (the electron axchange with the valenoy band is forbidden),
and therefore they are adhesicn levels for the electrons. It is shown that
the electron and hole concentrations in the S centers are closely related
4o the electron and hole concentrations in the vande. E. g-, if the elec-
tron concentration in the conduction band 18 changed anyhow, the glectron
lifetime 3 = !/7npa in this band is decreased, and the hola lifetime

1/7pns in the valenoy band growvs. This is the sense in which the

introduction of adhesion levels acts. (yn and yp are the trapping facters,
e concentrations in the S centersj n_ 4+ Py~

n,  and p,_ the electron and hol
In the following

= 8§, the concentration of the recombination centers).

Cara 2/4
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82516
s/161/60/002/007/026 /042
tivity B006/B0O6O

examine in a general way the
the case of a high injection

level at a low concentration of the recombination centers, and then the
same is done for a semioconductor with two types of injeotion levels.

In $his semiconduotor the forbidden band

contains, besides the recombina-

tion centers S and the adhesion levels M for the eleotrons, adhesion

levels L for the holes from the valenoy
treats, for a semiconductor with one adh
band, the case of a high injection level
the reoombination centers S. Finally, se
low injection level at an arbitrary conc
centers. Here, the Fermi quasi-levels of
coinoide, and the traps may be clasgifie
bination centers only on the basis of th
(5.9) and (5.10) are firet generally der
they go over to (5.11). The latter formul
the special cases of an n-type and a p-t
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82516

The Influence of Adhesion Levels in S/181/60/002/007/026/042
Semiconductors on the Steady Photoconductivity 8006/8060
and the Lifetime of the Minority Carriers

S« G. Kalashnikov {s mentioned. There are 10 figures and 19 references:
5 Soviet, 9 US, and 3 German.

ASSOCTIATION: Fiziko-tekhnicheskiy institut AN SSSR Leningrad
(Institute of Physics and Technology of the AS USSR,
Leningrad)

SUBMITTED:; November 27, 1959
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86425

s/181/60/002/01 1/009/042

24,2200 (n3%,1160, /Icz) BO06/B056

AUTHORS ¢ GrinbarﬁI A- A. and Novikov, s. R.

TITLE: Investigation of the Longitudinal and Transverse Magnetic
Concentration Effects for the Purpose of Determining the
Coefficients of Magnetic Conductivity in Anisotropic
Crystals of Cubic Symmetry

PERIODICAL: Fizika tverdego tela, 1960, Vol. 2, No. 11, pp- 2713 - 217

TEXT: This paper is a continuation of two earlier ones, in which the
authors investigated these problems for isotropic crystals and showed that
the minority-carrier mobility may be determined also from the relations
between the concentrations of heavy and 1ight holes. As, hcwever,
directional dependence of the concentration effects in Ge was experi-
mentally found, these effects are now investigated in anisotropic cubic
grystSIS; pggceedinngrom‘tbg phenogenological equation of Seitz

7. oE + afEH] + pﬁﬂ + 79(EH) . 4TE for the charge current. T is a matrix
with the elements Tik - Hibik’ 00 is the electrical conductivity at H=03

Card 1/}
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Inveastigation of the Longitudinal and Trans- S/181/60/002/011/009/042
verse Magnetic Concentration Effects for the  B006/B056

Purpose of Determining the Coefficients of Magnetic Conductivity in
Anisotropic Crystals of Cubic Symmetry

a/oo is the approximate Hall mobility; ﬂ/oo, ]/do’ and 6/0o are material

constants (in the case cf isotropy, -0 and ﬁ+]&0)‘ The coefficients may
be experimentally determined by two methods mentioned in publications.
The Seitz equation, however, holds only for weak fields up to about

1“5~10) oersteds. As, however, no other equation taking the anisotropy of
holes in Ge into account, and which is also valid for strong magnetic
fields, the authors endeavor to obtain a solution by way of a compromise,
which may be looked upon as a useful approximation also_in the case of
gtrong fields. This is possible for the cases in which #){[111] and
HI]ﬁ10J“ The coefficients ﬁ/o, 7/0» and 6/0 were determined on n-type

Ce specimens with a resistivity of 2.3 and 10 ohm.cm by measurement of
the longitudinal and transverse magnetic concentration effects

(at 8-1.1;104 oe). The results are given in a table and compared with the
values obtained in Refs.4 and 5. The following experimental values were

obtained for the three parameters: ~1«4-10‘9, 0a6010*9; and 0.55-10'9.
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Investigation of the Longitudinal and Trans. s/181 60/002/011/009/042
erse Magnetic Concentration Effects for the B0O6 B0S6

Purpose of Determining the Coefficients of Magnetic Conductivity in
Anisotropic Crystals of Cubic Symmetry

The corresponding values for heavy holes were found to be -0.75-10—9. (4]

and 0.64-10‘9. 3. M. Ryvkin, Doctor of Physical and Mathematical
Sciences, is thanked for advice and interest. There are 1 figure,
1 table, and 6 referencess 2 Soviet and 4 US.

2 4

ASSOCIATION: Fiziko-tekhnicheskiy institut AN SSSR Leningrad (Institute
of Physics and Technology of the AS USSR, Leningrad)
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B002/B063
A4.770°
AUTHORS: R vkin S. .Q' Grinber A. Ao' Ivanov. Yu. Lo.
l‘ov“ovl 3. Rey Fo!o!ﬂinl. N. D. l
TITLE: Investigation of the Diffusion of Minority Carriers in a

Magnetioc Pield ’}«l
PERIODICAL: Fiszika tverdogo tels, 1960, Vol. 2, No. 4, pp. 575-590

TEXT: The distribution of the concentration of minority carriers iniro-
duced into a magnetic field by "point" injection was theoretically and
experimentally studied. A 1ight spot was focused onto a germanium gheet

cut out of a single orystal, The ocourring emf was measured by means of

an JIB -9 (LV-9) tube voltmeter, The setup ie schematically represented in
Fig. 1. Thus, the longitudinal ma etostriction effect (Fig. 5) was measur-
ed on p-type and n-type qor.niun.} uch measurements may be used to de-
termine such semiconductor parameiers a3 the microscopic drift mobility

of carriers and the concentration ratio between carriers of equal sign

but different effective mass. The concentration ratio between light

and heavy holes in germanium was about 2 per cent. Mention 1is made of X
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Investigation of the Diffusion of Minority  3/181/60/002/04/05/034
Carriers in a Magnetic Field B002/B063

I. K. Kikoin, Noskov, and Pikus. There are 7 figures and 18 references:
7 Soviet, 1 American, 9 British, and 1 Prench.

ASSOCIATION: Leningradskiy fiziko-tekhnicheskiy institut AN SSSR
(Leningrad Physicotechnical Institute of the AS USSR)

SUBMIITED: July 24, 1959

Card 2/2

APPROVED FOR RELEASE: Thursday, July 27, 2000 CIA-RDP86-00513R00051683(



"APPROVED FOR RELEASE: Thursday, July 27, 2000 CIA-RDP86-00513R00051683

a3t R A R O P R T SN ST UG TN TR BGOSR SR, | JONTY BaTa08 5ot R 0% B RFB A% Sttt M RERY 10 1 A WA E i A e N (A

APPROVED FOR RELEASE: Thursday, July 27, 2000 CIA-RDP86-00513R00051683(



"APPROVED FOR RELEASE: Thursday, July 27, 2000

CIA-RDP86-00513R00051683

SR 4 PTG DN A R P S PP SR> A N S A

APPROVED FOR RELEASE: Thursday, July 27, 2000

CIA-RDP86-00513R00051683(




"APPROVED FOR RELEASE: Thursday, July 27, 2000 CIA-RDP86-00513R00051683

APPROVED FOR RELEASE: Thursday, July 27, 2000 CIA-RDP86-00513R00051683(



R

PERIODICAL: ~* Pizika tverdogo tels, v. 3, no. 1, 1961, 94-96 i
' ‘ |
- photomagnetic effect (ph.m.c.) on germanium very closelyj up to that time |

- the snisotropic ph.m.e. on Ge had not been known. The theory of the trans-

- ph.m.e. cannot ohange-its sign with increasing H; but this had been proved‘

~_Ccard /S5 _
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- -

TITLE: .. Theory of the'tra;;\-r'oru photomagnetic effect o o

TEXT: 111956 I, K. Kikoin and Yu. A. Bykovskiy have investigs«ted the transverse

-

verse phgm.e, has been developed by B. Ya. Moyzhes and Yu. N. Obraztsov
(1957); thoy assumed- a relaxation time independent of energy, and showed
that, Lf only one type of electrons and holes is present, the trensverse

experimentally for p-type GCe specimens. When considering the existence of .
heavy and light holes, it is possible to explain the change of sign with
-type Ge theoretically, however, only for such concentration and mobility:
ratios of heavy and light holes, which are incompatible with data on the
Hall constant and others. The only possible experimental explanation is
that the change of sign is caused mainly by an anisotropic ph.m.e.; the
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ST s/181/61/003/001/010/042
Theory of the transverse... ‘ B102/B212

present paper tries .to verify this theoretically. The transverse ph.m.e. |
is caloulated with an exaot consideration of the ocarrier scattering :
mechandsm. Using the equations and notations from a previous work (Ref. 8)
and ftaking into account the energy dependence of the relaxation time and
the existenoce of light and heavy holes, one obtains the following :
expressions for the transverse .ph.m.e. of an anisotropic semiconductor: )
“a) for p-type material (po>n°)z

£,=!.1' 8o (0) —dn(d) we [;_ parp(1+t2% "’-)}-ln’*; 1)

‘ 7 T Tl (1ud))
b) for n-type material V(nO}'po_)_:;w'; o T

P TS ﬂ—H_-n_*L{ e 0 100 a2
B = _M_T.P 221 ;j: 2

» Tt | 3 @
N denotea fhe ar'xgle which ¥ forms with the exposed semiconductor surface.

For weak magnetic fields with soattering of carriers by acoustic vibra-
tions of the lattice, these formulas read as follows:

Card 2/5
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- upon the ambipolar diffusion current of electron-hole pairs; this effect

T
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Theory of the transverse... RS , B102/B2

I, denotes the 1llumination intensity, B the quantum yield, 2 the concen- :
tration ratio of heavy holes to light holes, and X the mobility ratio, _‘ 2
From these formulas it is evident that, even if there are not two types of :

holes (A » ®), the sign of the effect changes in E-type and n-type material
alike; the change of sign will take place if the mobility of the majority
carriers exceeds the mobility of the minority carriers by several times. ;

For A—o, the condition for the change in sign of the quadratioc effect in :
isotropic semiconductors is a) for p-type material: "'p>4,‘\n/(4"ﬁ')i b) for

n-type materials }Ln>4,4_p/(4-1r). An investigation of the physical nature

of the change in sign of the tranaverse ph.m.e." in an isotropic semi- i
conductor (which has been carried out for a P-type matorial) shows that i
this change in sign 1s related to the focusing effect of the magnetic field

manifests itself in an additional motion of electrons and holes in the :
direction of the magnetio field, The s8ign of the resulting electric field;
i3 not only a function of the mobility difference but also caused by the
difference of the foousing factors. 4 change in’sign of the transverse
ph.m.e. is expected for a material like n-type InSd (P?x»y“p)’ which is
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only a function of the focusing effeot of the magnetic field. The author
thanks S. M. Ryvkin, Dootor of Physical and Mathematicel Sciences, for
discussions. There are 8 references: 7 Soviet-bloc and 1 non-Soviet-bloc.

ASSOCIATION: Fiziko-tekhnicheskiy institut AN SSSR imeni akad. A. F. Ioffe
Leningrad (Institute of Physics and Technology AS USSR
imeni Academiocian A. F. Ioffe, Leningrad)
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g/181/61/003/008/028/034
q“,,qg B109/B202

AUTHORS: Crinberg, A. A., Ryvkin, S. M.

TITLE: Unipolar nonsteady photomagnetic effect

PERIODICAL: Fizika tverdogo tela, v. 3, no. 8, 1961, 2470-2474

TEXT: While under gteady conditions the ordinary photomagnetic effeot
(Kikoin-ﬂoskov) occurs only in the case of bipolar photoconductivity of a
gemicondyctor, a photomagnetic effect (PME) may occur also in a unipolar
gemiconductor under nonsteady conditions. At the moment of illumination a
diffusion current of unbalanced charge carriers ig formed because the
charges do not have gpufficient time to form a counterfield. The noncompen=
sated diffusion current of the unbalanced charge carriers is deflected in
the magnetic field thus causing the PME voltage. After the {1lumination is
gwitched off a voltage of reverse polarity occurs (Fig. 1) due to "suction"

of the volume charges. Quantitative estimation: The authors proceed from
the formula '
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27298
s/18 /61/005/008/026/034

Unipolar nonateady photomagnetic effect B109/B
s=e{1r— L geag} 1 — @WK,

rae * = epngE + eDgraddn; = % [Tl ) T — spemn peasnca-
- 1+(—-’-—H)
given by A. A. Grinberg (Ref. 1: FTT, 1I, 836, 1960) (1 relaxation time,

u electron mobility, p Hall mobility of the electrons, the other denota-~
tions are the same as in Ref. 1). Under ordinary conditions, this formula

is sufficiently accurate. The following relation is obtained for the
electric field

1;. tm mo {[("—" '—‘ . ':+'_L'}

= (6)

where An ol is the conoentration of the unbalanced carriers in ‘he neutral

part of the illumination tange of the specimen with t 49 w,
cM = N, exp (- AEM/RT), where N, ia the effective density of the states of
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3/161/61/003/008/028/034
Unipolar nonsteady photomagnetic effect B107/B202

the conduction band, ! the total concentration of the defects, and m_ the
concentration of the defects which, in the case of thermal equilibrium, is

occupied by electrons, q photon capture cross section in a defect. Fig. )
shows the relaxation effect of E_ for two ratios tv/vo.

wer) BH_ 4dzeD ':
Egens BLISD o, (9)

holds for the maximum value. The short-circuit current is
: !

.. =-—--E—’!—ODL .—(_‘::_)'—A"n' (10)'

the maximum short-circuit current amounts to

teg=en B g g, [ 2],

(11).

The ratio (10) : (11) indicates that the nonsteady unipolar PME is strongly
card 3/5
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8/181/61/003/008/026/034
Unipolar nonsteady photomagnetic effect B109/B202

marked in poorly conductive materials. Thus, with the following values
Lz = 1cm, Lx - Ly = 0.1 cm, &= 16, uH/c_"'-'h Anﬁno. Iomoq"_’.1015 1/sec-cn},
4-10"10 a is obtained for the maximum short-eircuit current. With a

moklity of u~107 cm?/v sec the interval resistance Ry = 107 ohm. Thus
voltage of 10'3 v 18 formed at a load resistance R~0.3 Ri'- The authors

thank L. E. Gurevich for valuable help. There are 3 figures and 1 Soviet

reference. % .
AS00CIATION: Fiziko-tekhnicheskiy institut im. A. F. Ioffe AN CCCP, Lenin-
grad (Institute of Physics and Technology imeni A. F. Ioffe
AS USSR, Leningrad)

SUBMITTED: March 18, 1961 (initially), April 5, 1961 (after revision)
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9,160 (ks 1/37,1043,143) %
§/020/61/136/002/015/034
202421 5/020/61/136/002/015/
20.2260
AUTHORS: Grinberg, A. A., Novikov, S. R., and Ryvkin, S. M.

TITLE: The New Effect of Negative Photoconductivity in a Magnetic
Field

PERIODICAL: Doklady Akademii nauk SSSR, 1961, Vol. 136, Ko. 2, pp. 329-331

TEXT: Fig. 1 shows a scheme of the experimental order, by means of which
the authors carried out their experiments. By means of this device they
were able to transmit 1light pulses to the semiconductor in the case of the
existence or non-existence of a magnetic field. The photoconductivity
without a magnetic field corresponded to the "positive" conductivity, that
with magnetic field corresponding to the "negative" conductivity. The
effect produced by the photo-emf of the specimen could be inhibited. The
explanation of this effeot proceeds from the fact that in the motion of
the carriers in a magnetic transversal field their trajectory is ocurved,
whereby the resistance is inoreased. The Hall field formed in this con-
nection partly aligns the trajectories again, and thus decreases the
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The New Effect of Negative Photoconductivity 3/020/61/156/002/015/054
in a Magnetic Field B019/B056

growth of the resistance in a magnetic field. Thus, by some decrease of
the Hall field, the resistance of the semiconductor is increased. By
irradiation with light from the absorption band, electron-hole pairs are
produced, and the inorease of the electron concentration leads to a de-
crease of the Hall field. A formula is derived for calculating the nega-
tive change in the photoconductivity in n-type germanium, and further,

two inequalities are given, by means of which it is possible to determine
when no negative photoeffect may be observed in n-type or p-type material.
There are 3 figures.

ASSOCIATION: Fiziko-tekhnicheskiy institut Akademii nauk SSSR (Institute
of Physics and Technology of the Academy of Sciences USSR)

PRESENTED: August 1, 1960, by A. F. Ioffe, Academician

SUBMITTED: July 28, 1960
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The New Effect of Negative Photoemttvity 8/020 /61/ 136/002/015/034

in a lhgmtic Fleld B019/B

Legend to Fig. 13 1) Specimen. 2) Source

. 3) Objective. 4) Light
modulator. ‘
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24,7700 (1043, 1143, 1482.)

AUTEOR: Crinberg, 4. A.

TITLE; Volt-ampere characteristic of a p-n junct
direction

PERIODICAL: Fizika tverdogo tela, v. 4, no. 1, jufy,

TEXT: At present, two principal difficulties spoil the th

ampere characteristics of p-
in carrier concentration, the second is the departure o
voltamrere characteristic from the "root-I" law, These d:
explained by a space charge in the pP-n junction. In the o
Assumed that the p- and n-domains are perfectly symmetric
well as in their properties. Recombination in the
The strong currents in the forward direction only a
the voltage drop ncross the na
Tke volt-ampere characteristic

Ve - Er C L, where 1 - 1K, X V4re2nd/m ,

n junctions.

*
v

in this case isg calculated
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Volt-ampere characteristic of ... Bi08/B104

Nd * concentration of donor impurities. 7Tt 44 shown thu+ witp rising

current, carrier concentration increases up to a maximum and then decreases
again. This behavior is due to the increasing effect of the elactric fie]q
with 1ncreasing current so that carrier diffusion 14 gradually redupad and

7 space charge occurs, If the electric field strength 1ncreagas mere

rapidly thanp current, the injected carrier concentration wij} desreage The
author thanks §. M. Ryvkin, Doctor of Physics and Mathemazics, and A 4.
Rogachev for discussiong, There are 2 figures ang 5 references;: 3 Sovier

and 2 non-Soviet. The 2 references to the English-lunguuge publica’ions rend

as follows: . H. Fletcher. Proc. IRE, 45, 86, 957 A K. Jonscher Lk/
Flectr. and Control ., S5, 1, 1058,

ASTOCIATICK: Fiziko-tekhnicheskiy institut 1m 4 P Joffe an ;
Leningrad (Physicotechnlca] Imatitusa RO A P rafisoas
USSR, Leningrad)

—_—
S3%R

SUBMITTED. July 12, 196!

e 2 T i v 41 41 fTAT

CIA-RDP86-00513R00051683(

APPROVED FOR RELEASE: Thursday, July 27, 2000



"APPROVED FOR RELEASE: Thursday, July 27, 2000 CIA-RDP86-00513R00051683

DR 4y T

GRINEERG, A.4.; NIKOLAYEV, 1),

& e photoms ati
147 mou511087-1060 b 1gac" ™ * P8 Jumction. Dokl. ay sssn

(MIRA 16:2)

1. Hoakcnkiy
gosudars tvenn

n"ﬁzk“"’m“h“kir inatitﬁ' Ei ':r ;“;t g2 XV, Loa

akad om I.Ke Kikoinym, * fA+Fs loffe AN SSsSR,

Priotomagnetic effoct)

onosova §
Predstavieno

(Junction transistors)

APPROVED FOR RELEASE: Thursday, July 27, 2000 CIA-RDP86-00513R00051683(



3
-RDP86-00513R00051683
PROVED FOR RELEASE: Thursday, July 27, 2000  CIA-RDP
IIAP -

GRINEERG, A.A,

Coherent emiassion of long-

wave phonons by none
carriers ip semiconductors

Ilibrium current
. Fis, tver, tela 6

n0.23590-592 F 16y,

(MIRA 17:2)

1, Fiziko—tokhnicheskiy institut imeni A.F.Ioffe AN SSSR, Leningrad,

(
- 6-00513R00051683
PROVED FOR RELEASE: Thursday, July 27, 2000 CIA-RDP8

AP



CIA-RDP86-00513R00051683

"APPROVED FOR RELEASE: Thursday, July 27, 2000

ACCESSION NR:s APli019859 8/0181/6l:/006/003 /0911 /091L;

!
f

AUTHOR:  Grinberg, A. A.

TITLE: Amplification of ultrasowmd in somimetals and semiconductors with internal

conductance |

SOURCE: Fisike tverdogo tela, v. 6, no. 3, 1964, 91191

TOPIC TAGS: ultrasonic abgorption, sorimetal, charge carrier, ponderomotive
force, acoustic wave propagation, hole drift

ABSTRACT: Tho coefficient of ultrasonic absorption  (amplification) has been
calculated in seminetals under strong transverse electric and magnetic fields,
The calculation includes recombination of nonequilibrium charge carriers, the
daformation potential of ponderomotive (Lorentz) force, and increase in lattice
charges. These are included in the equation for acoustic wave propagation along
the axis Oy, axis of electron and hole drift for A\ _, <¢ ac (A op-msan free
path of thermal phonons, A __-wave length of .coult.?é vave), E expression
for G is derived from the ﬁlulthu dispersion equation, Under the conditions
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© ACCESSION i@: APL028)57 ' ' s/0181/6b/006/0d;/1228/1229
AUTHOR:  Grinberg, 4. 4. ‘

TITLE: A possible experimental verification of the relation between tha absorption
coefficient of Wtrasonic energy and the acoustical-electron current in aolids_

SOURCE: Fizika tverdogo tela,. v. 6, no. I, 196l;, 1228-1229
TOPIC TAGS: ultrasonics, acoustical electron current, absorption coefficient

ABSTRACT: When sound is completely absorbed in a sample, the acoustical-electron
eal should not depend on the a bsorption coefficient but should be determined ,
entirely by the absorption of sourd energy falling on unit area of a sample per
unit time. The author used the relations derived by g, Weinreich (Phys. Rev, R
107, 317, 1957) to f£ind the desired relations, and he obtained the follow

expressions j=— ;;d.n (1—e—24) £ () » where j is the current density, n the

electron mobility, W, the sound energy absorbed by unit area per unit time, ()
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gAUTHORs: Grinberg, A. A.; Kramer, N. I.
gTITLE: I\cousto-magnetié effect in piezoelectric semiconductors
SOURCE: AN SSSR. Doklady*, v. 157, no. 1, 1964, 79-82

{ TOPIC TAGS: piezoelectric effect, semiconductor, indium antimonide,
semiconductor conductivity, carrier density, ultrasonic wave propa=-
gation

ABSTRACT: The effect described is present only in piezoelectric
: semiconductors with bipolar conductivity, the properties of which
have not yet been treated in the literature. It consists in the fact
that if ultrasound is-transmitted through a piezoelectric placed
in a magnetic field in a direction perpendicular to the magnetic
| field, then an electric field is produced in the third direction.
;The reason for the current is the deflection of the electrons and
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~holes which are dragged by the ultrasonic waves in opposite direc-
‘tions, which produces a potential difference. The electromagnetic
. equations are solved in the case of a one-dimensional model of a

. piezoelectric with equal electron and hole densities. Formulas are
- derived for the coefficient of absorption (amplification) of the
{ultrasound, for the current density, and for the acousto-magnetic

: field. The results show that in case of piezoelectric interaction
i the absorption coefficient at fixed frequency decreases with the
‘increasing carrier density, whereas the absorption coefficient due
; to the deformation potential (which is present in all semiconductors)
.increases. In InSb, the acousto-magnetic effect in the region of
.presently available ultrasound frequencies is determined completely
by the deformation poteqtial. and not by the piezomechanical pro-
.perty. Orig. art. has: 3 figures and 11 formulas.

i
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. TITLE: Generation of ultrasound71n the p-n junction of g noﬁ%lezo-
electric material
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. half of insert facing p.44 ‘

- TOPIC TAGS: ulcraqound, ultrasound generation, semiconductor -
fultrasonics, P=n junction ultrasonics

L, White (IRE, TVE-9, 1962)
GaAs-to-metal transition layer,
lly the possibil-
n or in any
The generating maechanisn
the donors and the acceptorsg
An outside potential applied to the Junction

- 1683(
APPROVED FOR RELEASE: Thursday, July 27, 2000 CIA-RDP86-00513R0005



; - 00051683
"APPROVED FOR RELEASE: Thursday, July 27,2000  CIA-RDP86-00513R00051683

L 14292.65
fACCESSION‘NR: AP4049127

will effect a change in the thickness of the Space charge and thus
change the force of attraction, which in turn determines the stress
within the crystal, Resonance conditions are investigated inp the
case of a high biag potential applied in the barrier direction and 4
low sinusoidal exciting voltage, tha diode being acoustically loaded
from the side of the n-region by a continuous medium of the same

radiated into a medium wi
that of the junction material,
stdered: the cage of a symmetri
equal acceptor and donor concentrations, and the thickness of the ;
P and n regions largar than the thickness of the acceptor space
charge; the case of the acceptor S8pace charge being much thinner than
that of the donors han the p and n
regions; by the p region being much

tion. The second ig considered
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beingmuch lover than that of the acceptors,
at a sinusoidal voltage of 3 Vy, a bias of 30 v, the P and n regions
having a total thickness of 0.5 cm, the pressures developing in the
specimen reach_the ordar of 3 kg/cqﬂ and the radiated power s
about 0.4 x 1075 (2n + 1)2 2 1o = 1,246404)¢ In an experimental
“test, ions proved to be proportional to
the sinusoid ative lattice displacement in
the direction perpendicular to the p and n contact plane reached a
value of the order of 10-3 at a sinusoidal volitage of 3 v and a bilas .
of 15 v, Due to internal losses, however, the experfimental width of '
the resonance region greatly exceeded the theoretical value) vhich :
caused the amplitude to drop by about 3 orders of magnitude balow the.
theoretical, Orig. art, has: 1 figure. !
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TITLE: Indirect optical transitions in semiconductors accompanied by interaction
with charge carriers A

BOURCE: Fizika tverdogo tela, v. T, no. 7, 1965, 2195-2205 B

TOPIC TAGS: semiconductor, indirect transition, free carrier, optical transition, ;
semiconductor laser. .

ABSTRACT: A new indirect transition mechanism in semiconductors involving free
carriers rather than phonons is analyzed. It is shown that absorption and emission
of photons with energies less than the width of the forbidden gap accompanied by
transfer of energy and momentum betveen electrons (holes) and free carriers is pos-
sible. A cross section is calculated for capture of photons as a result of such
transitions averaged over the energies of electrons (holes). It is pointed out that.
absorption of photons by means of such a process can be achieved by applying an
, electric field to alsample which has been cooled to a low temperature in order to
" |generate the hot electrons required for such a transition. The possidbility of an

. Lad 2f2
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| TITLE: Possibility of negative absorption at free-carrier-assisted {ndirect tran-

sitions
SOURCE: Fizika tverdogo tela, v. T, no. 7, 1965, 2206-2208

TOPIC TAGS: _lug&semiconductor laser, indirect transition
laser, stimulated emission, negative absorption

ABSTRACT: An analysis is conducted of criteria required to
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tion due to indirect transitions involving transfer of energy and momentum between !
electrons (holes) and free carriers. Such a mechanism, first discussed by S. M. !
Byvkin in FTT, v. 7, no. 4, 1965, p. 1278, and later analyzed by Ryvkin et al.in
FIT, v. T, no. T, 1965, p. 2195, requires the presence of an applied electric field
to generate hot carriers. Since the main advantage of any indirect transition laser
is that only a small concentration of charge carriers is required, the authors con-’
sider only the nondegenerate cage (absence of carrier degeneracy). It is shown that
the criteria for attaining negative absorption by means of indirect free-carrier- |
agsisted transitions is identical to those for phonon-assisted transitions, derived;
by N. G. Basov et al, in 1960. It is shown that emplifieation can be achieved at a |

T

» indirect transitfon | ..

i

’ i
attain negative absorp-:
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- | moderate concentration of excess carriers in semiconductors with the valepce and the
conduction band minima not displaced relative to one another in the enargy momentum -
‘| space and for photons with energies several hundreds of ev smaller than the width of -
the forbidden gap. In the calculations the free carrier abaorption, believed to be
mainly responsible for failure to achieve laser action by means of indirect phonen
assisted transitions (W. Dumke, Physical Review, v. 127, 1962, p. 1559), was taken
into account. Orig. art. has: U formulas and 1 figure. ~ [c8]
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. TITLE: Excitation of ultrasonig vibrntiona?in gemniung‘by current pulses 6

'SOURCE: Zhurnal tekhnicheskoy fiziki, v.35, no.2, 1965, 376-380

| TOPIC TAGS: gennanium, ultrascnic'vibration, thermal shock, current pulse

: ABSTRACT: Rectangular parallelepipeds of n-type germanium were excited by short

. current pulses and their Subsequent mechanical vibration was observed with a piezo-

| electric transducer fixed to one end. The samples were 4 x 4 x h mmd in size,where
h varied from 6 to 20, and the resistivity of the material was 0.3 chm cm. Square

| current pulses with a 0,5 microsec rise time, various durations of the order of

10 microsec, and intensities up to 1000 A/bmé were introduced at the square faces, =

. Mechanical vibrations with an amplitude proportional to tle 8quare of the current

|
g excitation of the vibrations is agoribed to thermal shock due to the Joule heat
i evolved: Two independent trains of vibrations were excited by each pulse: one by
; .

i
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f the current rise at the beginning of the pulse, and another, with opposite phase,
" by the current drop at the end, This is evinced by the fact that the vibrations
. ware particularly astrong when the pulse duration was equal to a half-period of the
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cheskiy institut AN SSSR)

TITLE: Light-light scattering in semlconductors and ingulators
SOURCE: Fizika tverdogo tela, v. 8, no. 5, 1966, 1555-1561

TOPIC TAGS: neodymium, light scattering, laser optics, phonon scattering, semi-
conductor laser .

' 2 2/
ABSTRACT: The authors consider photon- hoton scattering in insulating crystals. The
process is caused by the poluvizEFIII?§23?~EHE=§$7§T§T=§EE to virtual transitions of
electrons from the valence band to the conduction band. The dipole approximation {s
used for calculating the scattering cross section. It is shown that the scattering

of phonons with energy huw much _less than the width of the forbidden band is_gropor-
tional to w6, When huwy + hu2?§3Eb, the cross section is of the order of 10728 cm2,

The practical feasibility of using a neodymium lager for obscr§ing photon-photon scat-
tering is evaluated. The number of quanta scattored at the interaction of two light
beams with volume ¥ in a time ¢ where the intensities of the beams (in kw/cm2egec)
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where n is tha refractive index. A neodymium lase
I = I; = 102% xw/em2 gee for a time tv10"3 gec for a focusin
the given scattering cross section, n=3, V=30 em3 and AN=3.109,
figures, 11 formulas. :
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besg and V. M. Shalmen. Awe. inid. patine No. 11, i
-3 PUNMH)EPUSC N, dissdves in it i
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i insad. in cach separately in the cold
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conductivity of comples compounds of
. -A.Agf!‘inlnl. v. M. Shul'man smd 8. 1.
e Awntust plasme (U.S.8.R.) No. 12
119-32(1938); of. C. A. 38, 21311~ The conds. of Ky
PACL and K,Pdbr, are normal when the salts sre first
diesobved, But svon rise; this indicates hydrolysis. The
bromide yaes Jess than the chkwide. (PHNH)CE
end (PAINH, I Re are fectly mwmal snd do not hydre-
tyse. However, the e sdomly decompones 10 the
subid form. Cie snd trant-(NH L, FIC) and (NHh)-
NN HD-0-C
PdBey, a¢ well as P 1, whinh should be
M o
nonelectrolytes, hydrulyze exen more raphdly than do the
curtespomding Pt compede. The caalate 14 the ot stabie.
Flie ¢oa-tsommees hydeoly se more rapidly than Jdo the frans-,
anid the trams-tromides hydndyse Jess than do the frans-
chlordes. The cus-tu fes give tous results,
because of an isomncrization into tramscompds. The reac-
tion goes more rapidly in concd. soln. It probably oc-
curs (hrough partial hydrolysis snd subecquent replace-
ment of an HO by s Brint m-:-‘:-ui-m. This resc.
[ n Le explained on the basis ol ¢ trans-cfiect, wheh
thys holds for Pd as well as fe Pt. H. M, Leicester
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m‘—ﬁk stration of platisum asd iridium.
v ond B. V. Putzin.  Ann. iud. patine
N No. 12, 133-D8( 1%35); «f. C. A. 28, 2047,
R —Bivakent Pt _can be potentionctrvally ntrated
th KMnU, in 1,80, sola,, even in the prewiey of
uedrivalent Pt Tudoanetric reduction ol quadrivalent
1 is enastwdactary, but Cunlly in HICT win can be uss)
bt this puaposr. The Pt can then te proantizat as atene
but i an atm. of Uty 1o runm wanhateny of the L u
The BN, et T pkdod sdonly 1o avoid snsbaruns ol
e UL Teivatent 11 can by detil. i the satue voatind
as Pr. in thie case, visual thisation i ingumeitide , uming
1o cubored aolne. Quadeivalent It can ba podimed Vot
travalent foem by (N Fei Sy, witheut any trductun
of Pt comguds.  The reducton can Yoo Didbomed prstentne
wicttwally, 10 the tducrd e ven te ternnliscd with
KMy, CuglCly reduces both quadrisaknt Puaml Ir
o s, of the twu, By usug thewe varuas rewciions imot
mints. of It and Ir can be analysed.  UOuly minds, of
evalent Pt and tnvalent I or of quadnivalent Ir amd
tuvakent Pt cannut Da anabysodd Ly this mcthad. 11 can
te detd. 10 the prewmne of Rh. 1. M. Lenestes
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fevecysnide solution. A. A.,ﬁﬂlghﬂ and 1. L. Michehs
Compt, rend. scud. 3. U. K. 5. 5. N. 8.1, 2, V7w &1
(19908) (in German); cf. C. A. 29, 323 .—~In place of ¢
Mohr's salt for the potentiometsic tisation of (N1L ) sCl
solts., KF'e(CN)¢ soln. can be used and the tesults arr
\ equally gond. . }\ T'. H.
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8] _The strength of the isemeric ol the {Pe-
T (ARO(OMY]. A. A Crinberg . L .
(Compd rend wad i 1. R 8. S .8 4 v -
(1901 (in  German).— Titration of } with )
0.1 N NsOMH, with phenoipht gave appron. theo. |
retical results from the ami. of Pt This Is attributed X
10 hvdrdvsis sconeding (0 the o ([ P(NH) O ot N, . .
1§ CHO = [PHINTLTOHCT, sHPONI (O] 4 tue, the compal ™ 1 s ohitamnend  This hy-
SHCTE When o saln of PEHNTL)LCBE), s thrated with ) NI, up o
91N HCE1m the yvkd, with methylped ss indicntor, the  slrolytic Titention can be applied 1o K f1Uln dil sla sl
rume cokw appears wlier the sidn. of Q9% of the scid then- at the b p.; otherwise PHON) seps  The color change
tetivally tequited. When the sndgdle heated, it turme of the indicator ie lees pronounced teesuse of the cubw of
{t“ﬂ' again and can be theated (0 P, With thymol the wlt H. R Hushton
due, the soln. can be titrated comp@tely. These results
indicate the following rescthm
NH, 0N N NH, €
[4] 42 » Ch = Pt
N, ON NH, C!
+ 2HO. - thyl ted 1m werm.
ing owing tothe m‘cg:'c:pnl u'l‘an v, (mititrating
T, o
the tsmetic huse [ [ 4] wit) ackt, the rose colur
O N,
sppears much earlier than with (b cis-laumer, aad on
heating, the yelhm colus refurne the hooe cam be
titrated (0 cvnpletion.  This showf that the Pens-lon
repeesents 8 miuch stsonger hase
tween the Arst aml sevond hydroayl
in the cis-hase. This was
titrating with & ylass clectrude. 1 -bnse
halt-tiirated in the rold with phenaphthalein or 1hymol
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of blvalent platinsm with «-alanine.
A. A. Ceintwrg and 1.. M. Volshteln.  Noll. accd 1.
U R-88: 910 1ci, math. nal., Str, chsm, 1937, ARS-
vd(in Cerman 963-8); of. C. 4. 25, 3IAR3: 27, 1290, .
209, ARA00: B, 70814 Compda. firet studied by Lev and
Ficken (C. A. 8, 2U7) inchuded thove of n-alanine and
ﬂythc. The Pt selt of alanine, PrtAny. is obtained in
AL theoretical vield by the reaction: K, MY, + 2AnN
» PrAng 4 SKCH 4 ZHCE  The yield el be tareedd by
conen. of flitate but ot the eapense of purity. The trane
womet is formed; the cle leomer could not be obtains],
P1An, i obtained by sdding KyP1Cly to AnH woln in NaOH,
hesting the mint, end ln1 Hi%)( and KMnO), 10 the
{PLLARM)ChICly formed. PtAn, Is very hygroscopie
and could not be olieined as a sold, The mived salt of
slanine and glycine, PIARGL, iv prepd. as folloma:
KiPMCLAR) 4+ GIH = PrAaG) + KCL 4+ HICL GIH
shnoukt he 4 tirmes the theoretical quantity.  Viekd 785m0
theovetical. PtClhi(Aal); and PtCli(AnMH)(GIH) are ob.
tained st 80% theoretical yield by adding concd. HCI
to FitAm or PtAaGl. lhlg:C(Nlh)nh (AnH Y (GHENCY
ond (Pr(8:C(NH ) )i(AnH )i )Cl are obtained at 85-70%
theapeticnl yivld by sdding S:C(NH, to PICK{AaN}
(GIN) or P1Cle(Anll)y. They are very hy e hut
ot pr ing over PO are lound to contain 2HO
of crystn.  PtAsd NH,)y and PtAnGIINH,) are obtained
bl‘:dd'-‘ NH, to PtAm or PtAnGl at 70- M5, theoretical
yield. Both are highly sol i water. V. A. Kalihevsky
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