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AUTHORS:Motulevich, G.P. and Shubin, A.A. 51-5-13/26

TITLE: Determination of the Optical Constants of Metals in the
Infrared Region. (Opredeleniye opticheskikh postoyarrykh
metallov v infrakrasnoy oblasti)

PERIODIC%L: Optika i Spektroskopiya,1957, Vol.2, Nr 5, pp.633-636
USSR

ABSTRACT: Study of the elliptical polarisation of light, produced
on reflection of linearly-polarised light from a metallic
mirror, makes it mnssible to determine the complex refrac-
tive index n - i In the region of frequencies where the
optical constants are determined by the conduction electrons,
the constants n and W are related to the conduction elec-
+ron concentration by ’

N= 01125, ¥ 107

where N = the conduction electron concentration, A = the
wavelength of light in microns. This relationship applies
only when the following inequality is satisfied:

3> 395

Card 1/3 where @, = frequency corresponding to the limit of quantum
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Region.

absorption and 1) = the mmber of collissions of electrons
with the lattice.  In this region N is independent of A .
To find n and W by this method it is sufficient to know
the phase difference between p and 8-components of the

reflected light and the azimuth P . The apparatus used is
shown in Fig.l, where 8 1s the source of infra-red radia-
tion, M 1s a monochromator, ¥ is a polariser, my, m,,

m3 and my, are mirrors of the studied metal, 4 1is an
ahalyser and B 1is a bolometer. The optical constants of
of silver, lead and tin were measured. These metals were

prepared as mirrors by vacuum degos,ition on glass. The

results for silver are shown in Fig.2. Curve 1 gives the
refractive index (n) and curve 2 the coefficient of absorp-
tion (M. Pig.2 contains also results obtained by other
workers. Table 1 shows the values of n , ¥ and N for
silver., The latter quantity is constant in the wavelength
region studied and its value is about 5.2 x 1022, For com-
parison the authors quote the concentration of atoms in
silver as 5.9 x 1022, Tables 2 and 3 give the results for
3
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Translation from: R eferativnyy zhurnal, Metallurgiya, 1958, Nr 7, p299(USSR)
AUTHOR: Motulevich, G. P, , Shubin, A_ A,

TITLE: The Polarization Method of Measurement of the Optical Con-
stants of Metals in the Infrared Region (Polyarizatsionnyy
metod izmereniya opticheskik h postoyannykh metallov v
infrakrasnoy oblasti)

PERIODICAL: Fiz. sb. L'vovsk. un-t, 1957, Nr 3(8) pp95-96

ABSTRACT: The investigation of optical constants of metals in the infra-
red region makes it possible to obtain a series of values th at

For the measurement the m-multiple reflection is used, which
magnifies the phase displacement, enhances the precision in
the measurement of the azimuth and permits an advance into
the region of longer wave lengths. The experiments were
carried out on a four"t}_’xigror apparatus. The optical constants
A{w), n, x, N 10 of Ag, Pb, and Sn mirrors manufac
tured by evaporation in a vacuum were measured.
1. Metals--Optical properties 2. Infrared optical systems
Card 1/1 --Materials v.
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AUTHOR: Motulevich, G.P. and Fabelinskiy, I. L.. Y6-2421/23

TITIE: An optical method of calibration of sound radiators at
low acoustic frequencies. (Opticheskiy metod absolyutnoy
graduirovki akusticheskikh izluchateley na nizkoy
zvukovoy chastote)

PERTIODICAL: ‘"Akusticheskiy Zhurnal® (Journal of Acoustics), 1957,
“ VOl. 'Y NO.Z, ppo 205"206 (UoSoSoRo)
ABSI'RACT: In their previous work (1) the authors have showm the

dependence of the refractive index n on density g at
low acoustic frequencies and have obtained exact values of

933—3 . these results permit the application of the method

to the realisation of a purely optical method of calibration
of sound sources of arbitrary construction, which radiate a
low frequency into a closed, small as compared with the wave-
length, volume. The source to be cal ibrated is comnnected to
a heavy tube with end glass plates and filled with a liquid,

the Q..% of which is well known (water, benzene). The tube

is placed in one of the arms of the Jamain, Mach-Zender or
Michelson interferometer. The other arm contains a similar
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An optical method of calibration of scund radiators at low
acoustic frequencies. (Conte)

tube with a liquid which ¢ r the heavy absorption of
light in the first tube. radiates, the harmonic
variation of pressure or density in the first arm produces harmo-
nic light attenuation effects. ‘When the pressure changes are
smooth the contrast of the interference image will first increase
and then disappear at the moment when the difference in pressure
i.s that given by eq. (5). If, therefore, the source driving
voltage or current changes smoothly, the interferometer picture
will disappear at various pressures ADj, AD, etc. so that a
graph of absolute calibration may be coﬁstméted.. The accuracy
of measurement is otormined in practice by the accuracy of
meagurement of € , 2ll other quantities in eq.(5) being

determined much more accurately. The experimentally—obtained
values for Q.}? geres water 0.337 & 0.006; benzene 0.53% ¢ 0.02,

taken at the light wavelength A = 5461 X and at room temperature.
As shown in (1) Q.%E. depends very little both on wavelength

P
and temperature.

There are 3 Slavic references.
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46-4-2-5/20
Zaytsev, V.P., Hotulevich, G.P. and Fabelinsikiy, I.L.
e
Construction’ “and Absolute Calibration of a Magneto-Electric
Acoustic Generator (Konstruktsiya i absolyutnaya graduirovia

magnito-eleltricheskogo amstichaskogo jzluchatelya

SRIODICAL: Akusticheskiy Zhurnal, 1958, Vol IV, Nr 2, pp 137-142 (USsR)

ABSTRACT: The present papar describes a generator which works inside a
closed space Ws dimensions are small compared With the
acoustic wavelongth and the method of absolute calibration of
this generator is given. Brrors in this calibration do not axcead
1-2%. The genarator is shown in Fig 1. Change of pressure in the
vessel 4 filled with liquid is produced by a piston 1 which is
rigidly connected with an induction coil 2 which is vlaced in the
radial field of a perwanent magnet 3. The vessel 4 has two
plane-parallel windows 7. 1o observe motion of the piston and
to measurs its displacement, an aperture was made through the
centre of the magnet. Through this aperture, without touching
the magnet, an aluminjum rod passes, the yod i rigidly fixed to

Card 1/3
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Construction and Absoluts Calibration of a Magneto-Electric Acoustic Generator

the piston. A small mirror 5 is attached to the top of the
aluminijum rod. Particular attention was paid to effective sealing
baetween the piston and the walls (see Fig 2). The matural
freaquency of the generator was 185 c¢/s but the receiver was used

at 60 ¢/s. The construction used was found to produce s simusoidal
change of pressure in the vessel 4 when a sinusoidal current was
passed through the coil, Tho piston 4ispleceament was found to
be proportional to the current in the coil. This makes it pdssible,
after suitable calibration, to find the pressure amplitude in the
vassel from the value of the current in the coil. A short theory
of the generator is given. Its calibration was carried out as
followsg. The piston displacement was measured Very accurately:

by using the mirror 5 of Fig 1 as one of the mirrors of a Michelson
interferameter (Fig 3). The piston displacement was varied by
passing a lmown d.c. or a.c. current through the energizing coil 2.
From the proportionality of the current and piston displacement the

Card 2/3
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Constructlon and Absolute Calibration of & :agnetn-Electric Acoustic ‘Gaenerator

. calibration curves wore obtained (Fig 5,. The authors thank
G.S. Landsberg for valuable advice. There are 5 figures and
4 Soviet references.

ASSOCIATION: Fizicheskiy Xmstitut imeni P.N. Lebedeva, AN SSSR, Mosikva
(Physice Institute imeni P.Y. Lebedev, Academy of Sciences

of the USSR, Moseow)

SURMITTED: Liarch 20, 1957

Card 3/53 1., Generators—~—Calibratiom 2. Calibration—Test metheods
3. Calibration—Teat results
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AUTHORS: Motulevich, G. P. , Shubin, A. A.

'PITLE: On the RBle of Collisions Between the Electrons in letals
in the Infrared Spectral Region (0 roli mezhelektronnykh
soudareniy v metallakh v infrakrasnoy oblasti spektra)

PERIODICAL: Zhurnal Eksperimental'noy 1 Teoreticheskoy Fiziki, 199,86,
Vol. 34, Nr 3, pp. 757 - 758 (USSR)

ABSTRACT: The contribution of the collisions between the electrons to
the surface impedance of the metal is unimportant at
low frequencies Yet this contribution increases with 1n-
creasing trequency, L. P. Pitayevskiy (Reference 2) and
R. N. Gurzhi (Reference 3) calculated this increase quan-
titatively for the infrared region of the gpectrum. Accord-
ing to these elaborate investigations, the collisions between
the electrons lead to,the occurrence of an additional mem-
ber of the kind B/A  in the real part of surface impedancej
B denotes in this connection a factor which does not depend
on the wavelength A of the light. The measurements of the
optical constants of silver carried out by the authors, show
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sOV/ 56-34 - 3-40/55
On the B8le of Collisions Between the Electrons in Metals in the Infra-
red Spectral Region

that this additional member ig essential within the addition-
al spectral region (1 - 6/L). A diagram demonstrates the
dependence of the real part of R of the surface impedance
Ron A . The experimental points match well with the curve

(o/T )(R, + B/ 7\2), in which case (c/T )R = 0.96.107 und

(¢/.)B = 1,40.10'2(u2. R, and B do not depend on A in this
connection and ¢ denotes the light velocity. The measurements
of the real part of the surface impedance really allow the
explanation of the r8le of the collisions between the elec-
trons. The terms derived for the clearly marked anomalous
gkin-effect can be applied for gilver within the spectral
region from 1 to 6 4 for the determination of the concen-
tration N of the conducting electrons and of the velocity
v of the electrons on the Fermi-surface. The reflection of
the electrons on the surface of the metal is assumed to
be diffuse in this case. The authors obtained the value
v = 2.4..108 cn/sec. for silver. The measurements of the op-
tical constants of tin and lead within the spectral region
Card 23 from 1 to 64 showed that the contribution of the collisions
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On the R8le of Collisions Between the Electrons in Metals in sre Irfre-
red Spectral Region

between the electrons to the real part of the surface impe-
dance is essential for thege two netals, tco. But with

these metals, theterm derived for a distinctly marked skin
effect must not be used, which makes the evaluation of the
results more complicated. The calculation of the surface im-
pedance and of the optical congtants of the metal within the
range A:vo is far less reliable. denotes the fre-
quency of light in this connection and ¥v_ the freguency of
the collisions of electrons with the lattice. The evaluation

of the upper limit of N as obtained by the same authors pre-
viously (Reference 4), is too accurate and is precized here.
But these data, too, can be considered only approximately
correct, since the theoretical formulae used in their cal-
culation are not quite reliable. There are 1 figure and 5
references, 4 of which are Soviet.

ASSOCIATIOR: Fizicheskiy institut im. P. M. Lebedeva Akademii nauk SSSR
(Physics Institute imeni P.N.Lebedev AS USSR)

SUBMITTED: December 7, 1957
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Akademiya nauk SSSR. Pizicheskly 1nstitut

Issledovaniya po eksperimental'noy 1 teoreticneskoy fizike; [sbornl/;

(Studies on Experimental and Theoretical Physics; Collection of

Articles) Moscow, Izd-vo AN SSSR, 1959. 304 p. Errata slip
1nserted. 2,300 coples printed.

gd.: I. L. Fabelinskliy, Doctor of Physical and Mathematical Sci-

ences; Eds. of publishing H use: A. L. Chernyak and V. G. Berkgaut.

Tech. Ed.: Yu. V. Rylina; Commission for publishing the collection
in Memory of Grigoriya Samuilovich Landsberg: I. Ye. Tamm

(Chairman), Academicilan; M. A. Leontovich, Academiclan;

P. A. Bazhulln, Doctor of Physical and Mathematical Sclences;

2. L. Mandel'shtam, Doctor of Physical and Mathematical Sclences;

1. L. Fabelinskly, Doctor of Physical and Mathematical Sclences;

F. S. Landsberg—Baryshanskaya, Candidate of Physical and Math-

ematical Sclences; and G. P. Motulevich (Secretary), candidate of

Physical and Mathematical Sciences.

PURPOSE: This pook 1s intended for physicists and researcners
engaged in the study of electromagnetlic radiacions and their role
c énli vestigating the structure and composition of materials.

ar
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Studies on Experimental (Cont.) S0V,/3250

COVERAQE: The collection contains 30 articles which review
investigations in spectroscopy, sonics, molecular optics, seml-
conductor physics, nuclear physics, and other branches of
physics. The introductory chapter gives a biographical profile
of G. S. Landsberg, Professor and Head of the Dupartment of
Optics of the Division of Physical Technology at Moscow Uni-
versity, and reviews his work in Raylelgh scattering, combat
gases, spectral analysis of metals, etc. NoO personalities are

mentioned. References accompany each article.

TABLE OF CONTENTS:

Main Perlods 1in the Life and Activity of Academeclan
G. S. Landsberg

)g;huleyig34dﬁ4_EJ, I. L. Pabelinskiy,and I. A. Yakovlev.
The Works of G. S. Landsberg in Classical Scattering

of Light

Bazhulin, P. A., V. I. Malyshev, and M. M. Sushchinskiy. The
Work of G. S. Landsberg 1n the Field of Molecular Spectrosoopy 17

card 2/6
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Studies on Experimental (Cont.) S0V,3250

Abramson, I. S.and A, N. Mogilevskly. Investigatlion of Trans-
formation Processes in an Activated Discharge Generator Opera-
ting Under Conditions of Low Arc Currents

Aleksanyan, V. T., Kh. Ye. Sterin, A. L. Liberman, I. M. Kuznet-
sova, N. I. Tyun'kina and B. A. Kazanskiy. The Possibllity
6f Establishing the Configuration of Stereoisomeric Dislkyl-
cyclohexane on the Basis of a Combined Scattering Spectrum

Andreyev, N. N. Standing Sound Waves of Large Amplitude

Bazhulin, P. A. and A. I. Sokolovskaya. Investigation of the

Relation of the Width of Combined Scattering Lines to Tem-
perature

Butayeva, F. A. and V. A. Fabrikant. A Medium With Negative
Absorption Coefficlent

Vladimirskily, V. V. Nuclear Trangitions in Nonapherical Nuclel

card 3/6
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Vol'kenshteyn, M. V. Optical Properties of Substances 1in the
Vitreous State

Vul, B. M., V. S. Vaviloy and A. P. Shotov. The Question of
Impact Ionization 1in Semiconductors

Vul'fson, K. S. New Methods of Increasing the Effectiveness
of Radiation Thermocouples

Ginzburg, V. L.,and A. P. Levanyuk. Scattering of Light Near
Points of Phase Transition of the Second Type and the
Critical Curie Point

Isakovich, M. A. Irradlation of an Elastlic Wall Vibrating
Under the Action of Statistically Distributed Forces

Levin, L. M. The Dimming of Light by a Cloud

Mazing M. A., S. L. Mandel'shtam and V. G. Kologshnikov. The
troadening and Shifting of the Spectral Lines of a Gas
Discharge in Plasma

Malyshev, V. I., and V. N. Murzin. Investigatlon of the Hydro-
gen Bond in Substances Whose Mglecules Contain Two Hydroxyl
Groups
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:

Neporent, B. S. Kinetics of the Action of Llght Gases on the
Intensity of Absorption Spectra of Vapors of Aromatic Com-
pounds

Obreimov, I. V. and Ye. S. irekhov. The Resistance of Mica
to Rupture Along the Cleavage Plane

Rytov, S. M. The Correlation Theory of Rayleigh Light Scat-
tering

Sobel'man, I. I. The Quantum Mechanics Theory of the Intensity
of Combined-Scattering Lines

Sushchinskiy, M. M. Dependency of the Width of Combined-
Scattering Lines of the Anisotropy of a Derived
Polarizabllity Tensor

Tamm, I. Ye. Present State of the Theory of Weak Interactions
of Elementary Particles

Tunerman, L. A. and B. A. Chayanov. The Illumination of
Card 5/6
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Studies on Experimental (Cont.) S0V/3250
Dielectrics 1in High Voltage a-c Electric Flelds

Ukhclin, S. A, and M. Z. Pronina. Investigation of Combined
Light-Scattering Spectra 1in HpO,-H20 and HpOp-Dioxane
Solutions

Fabelinskly, I. L. The Thin Structure of Lines of Rayleigh
Light-Scattering in Gases

Frank, I. M. The Role of the Group Speed of Light in Irradia-
tion 1n a Refractive Medium

Frish, S. E. and I. P. Bogdanova. Excitation of Spectral Lines
in the Negative Illumination of a Gas Discharge

Frlshberg, A. A, and V, V. Nedler. The Possibility of
Increasing the 8ensitivity of the Spectral Determination
of Some Elements 287

Shpol'skly, E. V. The Interpretation of Spectra of Aromatic
Hydrocarbons 1n Frozen Crystalline Solutions 296

AVAILABLE: Library of Congress TM/ec
Card 6/6
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AUTHOR: AMotulevich, G. P.

TITLE: Relation Betwecen the Optlcal Constants of Metals and

Their Mlcro-Characteristlcs

PERIODICAL: Zzhurnal eksperimental'noy 1 teoreticheskoy flzikl, 1959
Vol 37, Nr 6, pp 1770-1774 (USSR)

ABSTRACT: A theoretical analysis was made of the relatlon between
the optical characteristlcs of metals and thelr micro-
scopic characteristics. A model was consldered 1In
which, for the electron, the effective number of colll-
sions was as follows:

v‘ff v v v, (‘)

The following assumptions were made: (1) The conduc-
Card 1/3 tivity electrons can be considered as Ferml gas.(?)
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Relation Between the Optical Constants of 76954
Metals and Their Micro-Characteristics S0V/56-37-6-34/55

The Ferml surface is the medium.(3) The diffusive
reflection of the electron from netal surface 1s taxking
place. For the real and 1lmaginary part of the surface
impedence the following relations hold true:

eX r = b/ (n® 4 o) = 1,38 13 (1 pG) YV
CR /= = An[(nt + %) = 0,75% + 3,54- 10 N=" (el 4+ +v7) — pD

where

p = 25910718 Y Nb, G- 00865 + 0,216g 1 0, 12547,

5
D = U,215 - 0,748y - 0,750¢% -1 0,2164", ¢+ 2045-107% ;¢ V.'\'f,a.( )

Card 2/3

APPROVED FOR RELEASE: 07/12/2001 CIA-RDP86-00513R001135420006-9"




"APPROVED FOR RELEASE: 07/12/2001 CIA-RDP86-00513R001135420006-9

1. .

Relation Between the Optical Constants of 76994
Metals and Their Micro-Characteristics S0V /56-37-6-34/55

(cf. R. B. Dingle, Physica, 19, 348, 1953; V. L.
Ginzburg and G. P. Motulevich, Uspekhi Fiz. Nauk, 55,
469, 1955). The analysis shows that the measurement

of the optical constants of metals 1in the infrared
region over a wide range of wave lengths, 1in conjunc-
tion with measurements of the static conductivity of
the same samples at varlous temperatures, should yileld
the density of the conductivity electrons, the electron
velocity on the Fermi surface, and the frequency of
interelectronic collisions. A procedure for the treat=-
ment of the experimental data was suggested on the
basis of the theoretical data (cf. V. P. Silin, Zhur.
Eksp. 1 Teoret. Fiz., 33, 1282, 1957; R. I. Gurzhi,
1bid., 35, 965, 1958%.7 V. L. Ginzburg, V. P. Silin,
and I. L. Fabelinskly participated 1n the discussion

of this subject. There are 8 references, 7 Sovlet,

1 Dutch.

ASSOCIATION: P. N. Lebedev Physics Institute, Academy of Sclences
USSR, USSR (Fizicheskiy institut imeni P. N. Iebedev
Akademii nauk SSSR, SSSR)

SUBMITTED: July 10, 1959 Card 3/3
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s/120/60/ooo/005/016/051
2¢ lfp 0 E032/E51k4
AUTHORS : Golovashkin, A. 1., Motulevich, G.P. and Mubin, A A,
e T
TITLE: Measurement of the Optical Constants“of Metalsq?t Low
!

Temperatures I’\
PERIODICAL: Pribory 1 tekhnika eksperimenta, 1960, No.5. ppa74-76

TEXT: The optical system of the instrument is shown in Fig.l.
A parallel beam of light passing through the polarizer [11 enters

a system of woplane and parallel mirrors L under jnvestigation
(in the figure the plane of the mirrors has been rotated through
90° for the purposes of the illustration). After four reflections
in this mirror system, the light strikes an auxiliary mirror L'
which reflects it back at an angle of 4° to the original direction
and the plane of reflection lies in the plane of the mirrors L.

In this way the light experiences a further four reflections at the
mirrors under investigation. The mirror L' 1is identical with the
mirrors L and a correction is introduced for the phase difference
due to this mirror. It was found that the correction is negligible
compared with the phase difference A due to the mirrors under
investigation after four reflections. on leaving the set of
parallel mirrors L, the light passes through a further polarizer
Card 1/2
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Measurement of the Optical Constants of Metals at Low Temperatures

which is rotated at a frequency. of 9 cps. It is then passed
through a monoqﬂromator M and is detected by the bolometer B.
The bolomé%%ﬁnﬁﬂ amplified by a tuned amplifier. The system of
mirrors L - L' is placed in a container which is then lowered into
a dewar filled with liquid nitrogen or liquid helium. The first
measurements obtained with the aid of this apparatus were concerned
with aluminium at liquid nitrogen and room temperatures in the
wavelength region 0.8-7 v. The determination of the micro-
characteristics of aluminiumfrom the results obtained is described
by the present authors in Ref.4, There are 3 figures and 4 Soviet
references.

ASSOCIATION: Fizicheskiy institut AN SSSR (Physics Institute AS USSR)

SUBMITTED: July 16, 1959
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Determining microscopic characteristics of aluminum from measure-
ments of its optical constants and its conductivity. Zhur. eksp. 1
teor. fiz. 38 no.l:51-55 dJan 160. (MIRA 14:9)

1. Fizicheskiy institut im. P.N.Lebedeva AN SSSR.
(Aluminum--Optical properties) (Aluminum--Electrical properties)
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t sensitivity lies below 1.5°K and when « > 1.6 above 4,2°K,
The sensitive region is displaced to lower temperatures when the
lead content is reduced and also when the thickness is decreased,
Sensitivity is determined by the value of dR/dT; for an extended .
transition it is 150 to 200 °K and for a sharp transition
1000 to 3000()/°K. The value of the temperature coefficient of
resistance R-1 dR/d4T = 2 to 4°k-1, Normal working current is
about 2 to 5 mA and the voltage sensitivity is about 10 V/°K,
The detector may be used in fields up to 2 K Qe providing the
displacement of the sensitive region is taken into account,
It is particularly suitable for the investigation of fast
transition processes as its inertia is 100 times lower than that
of the best carbon and phosphor bronze detectors, Its thermal
capacity is about 3 x 10~9 cal/°K. There are 5 figures,

ASSOCIATION: Fizicheskiy institut AN SSSR
(Physica Institute AS USSR)

SUBMITTED: July 18, 1961
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8,/056/63/044/002/002 /065 -
Bp102/B166
YUTHORS : golovaghkin, A. I., Motulevich, G. P.
ik S ——
TITLE: petermination of the miorocharacteristics of lead from
meapurements of its optical constants and specifio

oconductivity

PERIODICAL: zZhurnal eksperimental'noy { teoreticheskoy fiziki, v. 44,
no. 2, 1963, 598-404

TEXT: The optical constants (i.e. n and » of the refractive index

n' = n-iu) of lead were measured in the range 0.7-12 u at room temperature,
and in the range 0.8-11 pu at liquid-nitrogen temperature. The measuring
apparatus has been desoribed previously (optika i spektroskopiya, 2, 633,
1957; PTE, 5, T4, 1960); both worked with a d-c arc discharge as light
source and a NaCl priam monochromator. A selenium stack (6 filmas) was
uged as polarizator, and a gernanium bolometer as receiver. The test
objects were high-purity lead layers of 0.6 to 1.6 ; condensed in vaouo
onto polished glass plates. Measurements of the static conductivity and
the density showed that these properties, of the layers investigated were

card 1/3
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ayual to thoga of bulk lead. The residual resistance of the layers was
0.93% of that at room temperature; 6, was 86°K. 1{595/&”.4 « 414

(bulk lead: 4.15). In order to determine the microcharacteristics the
experimental results were analyzed specially for both temperatures. Skin
effect and the quantum corrections for both elactron-phonon (e-ph) and
electron-electron (e-e) collisions were taken into account. For room

temperature, the relations '
' Ay Xt =mc'-|o'_3_=o,nz-1on (1)
(n* WP & N N

———

2nx =mc‘10“'g¢o= . Vaptr 2
e ek 5.93-108 2. (2)

were obtained; A 18 the 1ight wavelength in p, m the mass of the free
electron and e its charge; '
Ve-ph

e=1 -]

Veff - + Vé-e + V + Ve- ’
where \;e"1 denotes the electron-impurity collision frequency and ve'
that of electrons with the surface; vi™® <« 0.758 5/5.54'10'5 where

Card 2/3
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B - v/c and the conduction electron concentration N = 4.0'1022 cm—B;

with v 5.5-10e cm/sec for the electron velocity at the Permi surface one

obtaing v° % a 0. 5 10 4 . ve-ph is obtained as 2.}7'1014 sec-1, and

- - 2 1 -
ve . 0-025'1014 gec . ilzas -V e/(1+‘r’x W/27kT)") = 0.08.10'4 gac™'.
The mean free path of the electron is 1 = 1.1410  cm for A = 5 49 and the
skin depth is 6 = 5.2'10‘6 cm. A similar analysis was made for 77.4°K.

The resulis were as follows: N = }.9-1022 cm-s; V o= 2.5'10e cm/sec;

e-ph JUURE NS vial3 -1 e-i cyald A
class, = 2:7-10 gec clags = 0.006°10 7 gec ; v a 0.23°10 7 scc;

= 3.3°10 ° cm and & « 2. 710" cm for A = 5 u. According to the theory,

- 2
Ve e should be 7“T ; here it was found to be “’TB. There are 4 figures
and 2 tables.

ASSOCIATION: Fizicheskiy institut im. P. N. Lebedeva Akademii nauk SSSR
(Physics Institute imeni P. N. Lebedev of the Academy of
Sciences USSR)

SUBMITTED: July 7, 1962
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AUTHOR: Motulevich, G. P

e veSy e 5 g
TITLE: Connection between the optical constants and microcharacteristics of a metal ;
in the case of a weakly proncunced ancmalous skin effect !

SOURCE¥*“Ref. zh. Fizika, Abs. 11D55T

REF SOURCE: Tr. Komis. po spektroskopii. AN SSSR, t. 3, vyp. 1, 196k, L2B-L36
TOPIC TAGS: dielectric constant, metal property, skin effect, kimatic equation

ABSTRACT: A connection is obtained between the reciprocal of the effective complex

- |Sdielectric_constant and the microcharacteristics of a metal in the case of a weakly
pronounced anomalous skin effect for the isotropic case (polycrystals) and for cubic '
single crystals. The calculation was made by the classical kinetic equation method.
The assumptions made are satisfied by metals with low Debye temperature (Fb, In, Sn,
etc.), and also by metals or alloys having large residual resistance. The experi-
mental data were reduced for Pb_and Sn. [Translation of abstract]
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GOLOVASHKIN, A.I.; MOTULEMICH, G.E.

Optical and elaectric properties of tin, 2Zhur, eksp. 1 teor. fiz, 46
no,2:460=470 F 164, (MIRA 17:9)

1, Fizicheskly institut imeni Lebedeva AN SSSR,
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ACCESSION NR: AP4042370 $/0056/64/047/001/0064/0072

AUTHORS: Golovashkin, A. I.; Motulevich, G. P.

TITLE: Optical properties of tin at helium temperatures

SOURCE: 2h. eksper. i teor. fiz., v. 47, no. 1, 1964, 64-72

OPIC TAGS: tin, optical prOpaqat,LOn, skin effect, internal photo-
effect, phonon

ABSTRACT: Continuing earlier measurements of the optical constants'
of tin at 293 and 78K (ZhETF v. 46, 460, 1964), the authors measured '
the optical constants of tin at T = 4.2K in the spectral interval
0.9--12 ;o and repeated the measurements at 78 and 293K. The results

‘ at room and at nitrogen temperatures agreed with the earlier data.

" The apparatus used for the measurement of the optical constant was

: the same as before, and is described in detail as modified for the

. low-temperature measurements. The test results show that tin is

APPROVED FOR RELEASE: 07/12/2001 CIA-RDP86-00513R001135420006-9"
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ACCESSION NR: AP4042370

" subject to a weakly pronounced anomalous skin effect over the en-
- tire investigated range of temperatures. The surface losses amount
to 15--20% of the total losses even at T-= 4.2K. The contributions
. of the internal photoeffect to the optical constant could be ne-
glected. The temperature dependence of the frequency of the colli-
sion of electrons with phonons in the présence of a light quantum
of high energy was detérmined. The expetimental results confirm the

theoretical results obtained on the basis of the quantum-kinetic
equation. It is concluded that the volume absorption in tin, con-
nected with the generation of an entire phonon spectrum, remains
large at helium temperatures. The quantitative agreement between
" the experimental results and the data obtained on the basis of the
quantum-kinetic equation is assumed to be good. Orig. art. has: 6
figures, 6 formulas, and 3 tables.

ASSOCIATION: Fizicheskiy institut im. P. N. Lebedeva Akadamii nauk
SSSR (Physics Institute, Academy of Sciences SS8SR)
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_MOTULEVICH, G.P.: SHUBIN, A.A,; SHUSTOVA, O F,

Effect of periodic structure on the optical properties of
aluminum, Zhur.eksp, i teor.fiz, 49 no.511431-1434 N '65,

MIRA 19:1)
1. Fizicheskly institut imeni Lebedeva AN SSSR,
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[ACC NR APG036059 SOURCE CODE: UR/0056/66/051/004/1220/1226
AUTHOR: Gurzhi, R. N.; Motulevich, G, P. ’

ORG: Institute of Physics im. P, N. Lebedev, AN SSSR (Fizicheskiy inatitut

AN SSSR) ; Physipotechnical Institute, AN UkrSSR (Fiziko-tekhnicheskiy institut,
AN UkrSSR) |

| :
TITLE: Effect of a periodic lattice potential on the optical properties and other
integral charactéristics of cubic polyvalent metals

| . :
SOURCE: Zhurn]a.l eksperimental'noy i teoreéticheskoy fiziki, v. 51, no. 4, 1966,
1220-1226 i

TOPIC TAGS: rﬂetal property, optic property, optic method, cubic polyvalent
metal, Fermi surface, periodic lattice potential

ABSTRACT: Analytic expressions are obtained which make it possible to estimate
the effect of a periodic lattice potential on the conductivity electron concentration |—
as determined by optical methods, Ngpt, as well as on the magnitude of the Fermi

surface Sp and electron state density cn the Fermi surface yr . The expressions |
pertain to cubic nontransition polyvalent metals. The calculation is performed to

| Card 1/2
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first order terms with respect _lV I /EF' where V is the Fourier component of
the pseudopotential and E is the %:lectron energy on the Fermi surface, The
formulas are emj loyed for determining N4 for lead and aluminum. The effect
considered leads to a much smaller value of Nj¢ than that of Ny, (N, is the
valency electron concentration). However, it does not completely explain the
difference N,,)—N, ¢ observed experimentally. The authors express their
gratitude to V. L. (ginzburg, L. V. Keldysh and L. P. Pitayevskiy for discussions
of problems pertaining to this work., Orig. art. has: 19 formulas and 1 figure.
[Authors® abstract] [AM]
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- AUTHOR: Golovashxin, A. I.; Levchenko, I. S.; Motulevich, G. P.; Shubin, A. A. r
|

4
ORG: Physics Institute im. P. N. Lebedev, Academy of Sciences, SSSR (Fizicheskiy
institut Akademii nauk S8SR)

TITLE: Optical properties of indium
SOURCE: Zh eksper i teor fiz, v. 51, no. 6, 1966, 1622-1633

1
j
TOPIC TAGS: indium, optiec property, conduction electron, electron density, electron I
colliaion }

|

i ABSTRACT: Tnis is a continuation of earlier investigations of the optical properties

. of polyvalent metals carried out at the Optical lLaboratory of the Physics Institute

{ im. P. N. Lebedev (ZhETF v. 51, 1220, 1966, and earlier). The present paper deals |

: with the optical properties of indium in the range from 0.55 to 10 u, made at temper-f
atures 4.2 and 295K. A new technique for preparing indium films whose properties do

not differ greatly from those of bulk indium is described. The experimental apparatus

was described in earlier papers. The measuranents at room temperature, which were

, carried out in two different experimental setups, agreed within 0.5%. The measure-

| ments at helium temperature were performed with the apparatus described earlier )
(ZhETF v. 47, 64, 1964). The following microscopic properties of the conduction elec-

i trons were determined: conduction electron density, electron collision frequency, i
mean electron velocity on the Fermi surface, and total area of the Fermi surface. i__

|

!

| |
- .Lcw__ ye ;
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The following characteristics of the interband trangitions were determined:

coefficients of the pseudopotential,

Relationships, "

between these two groups of Properties are establighed and the temperature dependenges

of the propertieg are determined.

The agreement between the electron-structure para-

meters obtained by different methods indicates that thege relationships agree well

with reality.
SUB CODE: 20/

1
'
1

|

|

APPROVED FOR RELEASE: 07/12/2001

|

/ tions, and the frequency dependence of the absorption near threshold.
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Buchgalterskiy Uchet Na ZheleznodoRozhnom Transporte (Accounting in Hailroad
Transport, by) P. A. Moteluvich, P, S. Ushakov (1) 1. M. Shukhatovich. Moskva, Trans-
heldorizdat, 1956.

359 p.
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AUTHOR Gg h y ‘
“eim,))

TITLE:
SOURCE: Ref. zh. Fizika, Abs. 108890 |\
REF SGURCE: Tr. Komis. po spektroskopii. AN SSSR, vyp. 1, 1964, 437-Lk7

'l ToPIC TAGS: tin, superconductivity, electric conductivity, critical point, Hall ef-
fect, skin effect, conduction electron, electron collision, temperature dependence,
Debye temperature >

ABSTRACT: The authors measured the optical constants of Sn in the spectral region
0.7-12 u at room temperature and at 77®. For the same samples, they measured the
static conductivity at temperature and at nitrogen, hydrogen, and helium teg-
peratures, the density, %he critical temperature of transition to the superconducting
state, and the Hall effect. The reduction of the data was made with allowance for
the character of the skin effect. The results yielded the concentration of the con-
duction electrons, the velocity on the Fermi surface, and the frequencies of the
electron collisions. From the dependence of the conductivity on the temperature the
authors determined the Debye temperature of the investigated samples. [Translation
of abstract] —
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MOTULEVICH, V.P., kand.tekhn.nauk

Calculating the rate of drying of a plate inswept by a gas flow

and asgociatad with the formation of a laminar boundary layer.

Rauch.trudy MLPI no.9:79-88 ' 58, (MIRA 11:12)
(Drying) (Boundary layer)
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Frontal haat exchange, Kauch,trudy MLTI no,9:89.100 ! 58,

(MIRA 11:
(Hhat--Transmission) 12)
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MOTULRVICH, V.P,

Calculating the heat exchange snd the rate of destruction of bodies
having extraneous substances on their surfsces in a gas flow without

longitudinal pressure gradients, Ingh,-fiz,.zhmr, no.10:38-46
0 's8, (MIRA 11:11)

1. lner%atichaskly institut AN SSSR, g. Moskva.
Fluid dynamice) (Heat~-Transmiasion)
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8/124/60,/000 /005,003 /007
ACO5/A001

The Flow of a Gas out of a Flat Obliquely Cut-Off Nozzle

from the interface, The calculation procedure for the flow in the obliquely cut
section of the nozzle 1is described, There are 11 references, V//

V.N., Gusev

Translator's note: This is the full translation of the original Russian abstract,
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A005/A001
26.2120
Translation from: Referativnyy zhurnal, Mekhanika, 1960, No. 6, p. 61, # 7229
AUTHOR : Motulevich, V.P.
\
TITLE: The Asymmetrical Flow of a Hypersonic Gas 3Stream Arcund Edges cf ///
Finite Thickness ,LZ

PERIODICAL: V sb.: Fiz. gasodinamika, Moscow, AN SSSR, 1999, pp. 115-174

TEXT: Experimental results of investigations of a hypersonic stream tenind
a plate are presented in application to the problem of the flow around the exit
edges of turbline cascades, and it is attempted to apply to this flow the method
worked out by Crocco and Lees (Crocco, L, Lees, L, J.Aeronaut. Sei., 1952, Vol.
19, No. 10, p. 649 - RzhMekh, 1954, No. 11, 5652). Reviewer's note: The author
does not clte the works, ¥knovn to him, on the problem considered: M,Ye Deych,
1948 (Tekhnicheskaya gazodinamika, Gosenergoizdat, 1953), and the reviewer's
work performed in 1951 (Gidrodinamicheskiye metody rascheta ustanovivshegosya
obtekaniya reshetok turbomashin, Diss.In-t mekhan . AN SSSR. Moscow, 1957) .
Translator's note: This is the full translation of the original Russian
abstract,
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10(2) | PHASE I BOOK EXPLOITATION S0V/2162
Akademiya nauk SSSR. Energeticheskly institul.

. Pizicheskaya gazodinamika (Physical Gas Dynamics) Moscow, 1959. 167
p. 3,000 coples printed.

Resp. Ed.: A.S. Predvoditelev, Corresponding Member, USSR fcademy
of Sciences; Ed. of Publishing House: R.I. Kosykh; Tech. Ed.:
Ye. V. Makuni.

PURPOSE: This collection of articles is intended for scientific wor-
kers, instructors, engineers, and advanced vuz: students speclal-
1zing in the field of zas dynamics and the physics of combusfién.

COVERAGE: This collection of articles 1s concerned with the results
of work performed ab the Power Institute, Academy of Sclences,
USSR, during the years 1952~1955. Problems of gas dynamics and
thermodynamic propertles of alr at high temperatures (up to 12,000°
K) in a wide range of pressures from 0.001 to 1,000 atm. are dis-
cussed., Methods are presented for calculating a normal shock with

Card 1L/&1
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Physical Gas Dynamics S0V /2162
also gilven.

__Motulevicn, Y Flow cf Gas from an Obliquely Truncated Nozzle g4

This paper*I“ concerned with the flow phenomena at the exit of

an obliquely cut rnozzle containing 2 plane-parallel grid of blades.
The author investigates the parameters of flow ahead of turbine
blades, the magnitude of the ilos8es occurring in b
nozzle and methods of reducing them.
with a visual gstudy of flow in a universa
diffuser of the entrance duct of an altitude chamber. The appa-
ratus permltted an investigatlon of truncation angles petween 90
and 19°. On the pasis of these experiments a physiual theory 18
presented for three conditions, nemely the cases of critical ex-
pansion, overexpanslion, and underexpansion. An analytical me thod
nased on the equations of gas dynamlics 1g developed for calculat-
ing the flow in a truncated nozzle.

Motulevich, V.P. Unsymmetrical Supersonlic Gas Flow About Eages of

- “Pinite Thickness 119

The first part of the paper 13 concerned with an experimental
study of supersonic flow about edges of finite thickness. The

card 64%1
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62
Physical Gas Dynamics sov/21

des
tests were made with a universal nozzle and a seriles of bla
having 1dentical plan forms but differing in thiclkness, edge ure
shape, and material. Photographs of the flow as well as pre::
measurements were obtained. The results of thesg tests pgrmism

a qualitative description of the flow pattern anc the meiizgtive
leading to the formation of compression shocks. The quatl v
and quantitative observations provide additional informa g?tgons
base vacuum associated with the expansion of gas under con Lelo
of unsymmetrical flow. The effects of the following param§ er

on the flow about blunt edges and on the magnitude of the gsgha .
pressure are determined: stagnation pressure, thickness ag > D
of blade edges, and position in a blade cascade. An approxX x:aigal
physical and empirical analysis 1is presented for both symmi rthe
and unsymmetrical flow about edges of finite thickness as b? :
case of expansion of a gas in the oblique sectlon of a tur1 n cal
nozzle. Good agreement between the calculations and exper mzr; al
data is indicated. The author states that additional ’cheoretical
and experimental work is required for a more rigorous theoretilc

card 7/11
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AUTHOR:
TITIE

ploskoy blastiny, obduvayemoy
sverkhzvukovym Lokom, pri nalichij poristogo podvoda
8aza 1 sublimatsii V usloviyagkh laminamog;o
bogranichnogo sloya)

PERTDICAL:

ABSTRACT: The author describes g method of calculation of the
lamingr boundary layer with a Supply of
other factors are considered. 4
Supersonic flow ig placed

and

dete i that its temperature ig
constant and the gag parameters are knoyp, The thiclkness
of thc_e thermal (A) or dynamiz (p) layers is variable.,

The figure on P 35 represents the coordinates whers

20006-9"
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SUV/24-59-1-5/35

Caiculation on Heat Transfer and Friction of a Flat rlzte in
- Supersonic Flow in the Presence of Pore Gas and Sublimation in the
laminar Boundary Iayer

A 2> 6. The following 3 equations are defined for an
element of the boundary layer: the equation of
continuity (1.1) (G - heat consumption in the thermal
layer, dGee, dGy - increase of the consumption due to

the stable flow and the gas supply from the porous wall),
the equation of motion projected on the axis

X, (1.,2), (ty -~ tension on the wall due to friction,

L - the motion in the layer), the equation of energy (1.3)
(8 -- flow of energy in the la r, H ~ frictional action,

Qw - flow of heat in the wall). The velocity of

supersonic flow is defined by the Zq (l.4) where

Z ~ constant parameter. This equation can be solved

when Eq (1.5) is introduced. ‘hen Eq (1.2) and (1.3)

can be solved in respect of 6, which is determined from

Eq (1.6) and (1.7) with the values of Ii, I§, and Iz
.18).

determined from kg (1.16), (1.17) and ( The
motion and energy of tre boundary layer on the wall can
be defined by Eq (1.12) and (1.13), The heat transfer
(£2) and the viscosity (fy) can be considered as the

APPROVED FOR RELEASE: 07/12/2001 CIA-RDP86-00513R001135420006-9"
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Calculation on Heat Transfer apa Friction cf 4 flat flate ip

Supersonic Flow in the Presence of Pore Gas apd Sublimation in the
inar Boundary layer

kinetic parameters (1.14), TLe characteristic
barameters of the hegt flow (Qy) in the walls,
friction (T,) and inmensity of Sipersonic flow (z)
can te expresseqd %7 Eq (1.23) t¢ (1.26). Thus the
problem will bpe solved when +ps relation of the friction
and vhe heat floy in the walls to the intensity of tpe
Stream will be Cetermined 1 +pe parametric form (1,26)
m - barameter), fTihe “aivlia*icn can be best rerformed
ift: 1) the valuss of m apd B {Eq 2.1) are determined
together withp 4. b I 1,5, 1 . found frop Bq (1.21),
(1.19) (l..16)'(f‘_',l’/) and %J.«.lg)g 2) the trus value of
B is found +5 eTuer wirh In. Iz, b and Qw:_Tw and z arpe
determined from Eq (1.26), "Tng zondition A > 1 should
always aprlied. 1In ths case of the plate with the
sublimating surfaze, the assumption is made that the
plate remping flat spd thre ntensity of €vaporation ig
small. The equa*tiin ¢f sTapoeration can be expresseq as
Card 3/4 g (3.1) where sw~ g and the guls of % iz fourd from

CIA-RDP86-00513R001135420006-9
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' 50V/24~59~l—3/55
Calculation on Heat Transfer and Friction of a Flat Plate in

Supersonic Flow in the Presence of Pore Gas and Sublimation in the
Iaminar Boundary Iayer

Eq (3.2). The rate of evaporation can be found from

Eq (1.26) and (3.2) with an application of the
relationship qy = £(z). The ener required for the
cooling can be found from Eq (4.1) whe re (iw - iipit)

-~ rate of cooling. The intensity of cooling can be
determined from 2q (4.2). The above equation can also

be applied to other forms of body affected by the
Supersonic flow when a suitable correction is made. Thus,

the relations (5.1) and (5.2) can be applied to the
cylinder and the cone, respectively. There is 1 figure
and 6 references of which 4 are Soviet and 2 English.

SUBMITTED: 13th September 1958
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g Hudl S/124/61/000/010/022/056
D251/D301
2b. 20
AUTHOR : . Moﬁtulevich, v.r
TITLE: Heat exchange at a frontal point of types of bodies

washed by a supersonic stream of gas

PERIODICAL: Referativnyy zhurnal. Mekhanika, no. 10, 1961, 75,
abstract 10 B539 (V sb. Konvektivn. i luchistyy
teploobmen, M.. AN SSSR, 1960, 16-24)

TEXT : In considering the flow of a supersonic stream of
gas around some body having planar or axial symmetry, the author
proposes determining the heat exchenge at a frontal point, not by
the position of the boundary layer as is generally done, but from
the analysis of the processes in the central stream of the current
striking the body. A simple approximation method is developed for
calculating the thermal flow. whose bhasic conditions were advanced
ecarlier by the author in application to the flow of an incompress-
ible fluid. It is assumed that the heat-exchange process is deve-

Card 1/3 )(
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Heat exchange. .. D251/D301

loped in a narrow bounded zone of the central stream of the current,
where the temperature changes from the temperature of adiabatic

drag to the temperature of the walls, and the pressure is, for prac-
tical purposes, comstant and equal to the pressure of the retarded
flow. (This assumption is based on a preliminary investigation amd
certain experimental data). The effect of dispersion in the neigh-
borhood of the frontal point is ignored, and the physical parameters
of the gas are assumed constant. For a suitable selection of the
latter, a satisfactory concordance is reached with the experiment

in the breadth of the range of parameters of the incident current.
For the heat of the current the author obtains the following rela-

tionship: /
‘ Qul ., P . u*r>

e e =

(Tg - TWA X

31 28R
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PHASE 1 BOOK EXPLOITATION SOV/4396

Akademiya nauk SSSR. Energeticheskiy inmstitut

Konvektivnyy i luchistyy teploobmen (Convection and Radiation Heat Zxchange)
Moscow, 1zd-vo AN SSSR, 1960, 254 p. Errata slip inserted. 3,200 copies

printed.

Ed.: M.A. Mikheyev, Academician; £d. of Publishing House: G.B. Gorshkov; Tech.
Ed.: V.V. Bruzgul'.

PURPOSE: The book is intended for scientists and engineers working in various
branches of science and industry concerned with thermodynamics and heat trans-

fer problems.

COVERAGE: The book consists of 19 original articles on various problems in thermo-
dynamics. The following subjects are discugssed: mechanism of heat transfer
processes, intensification of heat exchange, determination of thermophysical
properties of operating media, heat tranafer in supersonic flow of gas, and
combustion chembers and nuclear reactors. Theory and experimental techniques
are described. Each article describes the conditions of the experiment and
tables of the experimental data obtained are given. The data may be used for
cal;ulations of heat transfer and heat exchangers, always taking account of

Ccard 1/ 5

iz b

APPROVED FOR RELEASE: 07/12/2001

CIA-RDP86-00513R001135420006-9"



-

Convection and Radiation Heat Exchange S0V/4396

the special experimental conditions under which the data were established.
No personalities are mentioned. References follow most of the articles.

TABLE OF CONTENTS:

Editor's Foreword

and
Voskresenskiy, K.D.,/Ye.S. Turilina. Influence on Heat Transfer of Internal
Sources of Heat Acting in a Flow of a Liquid in a Pipe

Motulavich, V.P. Heat Exchange in the Frontal Point of Blunt Bodies in a
Supersonic Flow of Gas

Mikheyev, M.A. Heat Transfer and Hydraulic Resistance of a Plate

Mikheyev, M.A., S.S. Filimonov, and B.A. Khrustalev. Investigation of Heat
Exchange and Hydraulic Resistance of Water Moving in Pipes
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AUTHOR: . Motulevich, V. P
e Front point of an Obtuse Body Bound

<
TITLE: Heat Exchangewon th
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nt Point of an Obtuse 8/1
BO12/B056

Heat Exchange on the Fro
Body Round Which & Liquid Strean Flows

various bodies. Fig. 3 shovws experimental data obtained by G. N.
Kruzhilin (Ref. 8), G- ¥- gruzhilin and I. G- shvab (Ref. 4), V- A L/fs
Sshmidt and Venner (Ref. 1). There are 3 figures

zhukovekiy (Ref. 5),
and 9 references: 5 Soviet and 1 British.
y ingtitut im. G. M. Krzhizha.novskogo,

ASSOCIATION: Energeticheski
g. MWoskva Inatitute of Power Engineering imeni
zhanovaki Hoscow)

G. M. Krzhi Y
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8/170/60,/003/008 /003/014
B019/B054

AUTHOR3 Motulevich, V. P.

|
TITLE: _Heat Exchangevand Friction of a glgt;’\%n a Gas Flow ia
the Formation of a Turbulent Boundary Layer With a Feed

of Foreign Substance Through Pores

PERIODICAL: Inzhenerno-fizicheskiy zhurnal, 1960, Vol. 3, Fo. 8,
pPp- 31-38

TEXT: In the introduction, the author mentions some papers dealing with L//Z;
this subject. He describes a method of calculating friction and heat

exchange of a plane porous plate in the flow of a compressible gas

while a substance different from the gas is being supplied through the

pores. In the first part, the author discusses the setting up of the

problem, and indicates the initial assumptions. It is shown that the

foeding of a foreign gas influences both the heat exchange coefficient

and the friction coefficient. For an exact solution of the problenm,

the author makes, in the second part, an analysis of the dynamic
characteristics of the boundary layer. He investigates the friction

Card 1/2
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Heat Exchange and Friction of a Plate in a Gas s/17o/6o/oo3/ooe/oos/o14

Flow in the Formation of a Turbulent Boundary B019/B0S4
Layer ¥ith a Foed of Foreign Substance Through
Pores

coefficient on the surface as & function of the plate length, and desals

with the determination of the thickness of the boundary layer. In the

final part, he deals with the determination of the surface concentration

of the substance added, and obtains equation (34). Purther, he makes
comparisons with experimental results. Fig. 1 graphically shows the L{Zg
neat exohange goeffioient a8 8 function of the supply of helium and
nitrogen. Finally, the author discusses further possibilities of

applying the method described. He thanks A. I. Leontiyev for permitting

the publication of results obtained from his calculations. There are

1 figure and T references, 4 of which are Soviet.

ASSOCIATION: Energeticheskiy institut im. G. M. Erzhizhanovskogo,
g. Moskva (Institute of Power Engineering imeni
G. ¥. Krzhizhenovskiy, Hosocow)

SUBMITTED: March 15, 1960
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Ieroshenﬁo, V.

Petrov ¥,

M., Forozov, p. g Mo ;
4. N. and Pushiin, v

cs.tiotulevich, v, P.,
Lo, Te===techy, V. P

iynam: inszailation with an /7. .4 CIT-14

PLAIVUOICAL: Referat;vnyy znurnal, He{ﬁaniﬁa, N0. o, lip2, tA-45
2081ract 65233 (V. so. #ig. g2zodinamica 1 teylgugo
Teni. ., AN SUSR, 1961, 51-5%5)
TLATD A shoryt deseription 0 a wind tunnel constructed =+t Trie la-
osraiory of comoustion physics. The tunnel is feqg either from an /7/
&1r Dottie battery with a capacity of 17,8 a’ 4l a pressure o-° A
2uy £g/cme, or trne air ig Sucked ingo <ie tunnel “rom tne aimo~ i
Suhere. The Worxing part of the installation is placed in an Li0-
el chanmber in which a rp

arc=faction Up t0 5 - 10 mp Eg 1s priducec
consisting of five dPre~-vacuum oumps of
a4 12 vacuum pumps orf BH-¢ (VN-6) and A r-.
nnel is provided with ap electric neater se-

0¥ a vacuupm installation
2=y (RME-4) type an
(VN—éG)_types. The tu
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AUTHORS : Fotulevich, V.r., Yeroshenko, V.M. and Petrov, Yu.N.

TITLE: Effect of electrostatic fields on convective heat
exchange ;

PERICDICAL: Referativnyy zhurnal, Mekhanika, no. 1, 1965, 72,
abstract 18446 (In collection: Fiz. gazodinamika 1
teploobmen. ., aN S3E5R, 1961, 94-103)

LT The authors carried out theorctical and experimental

investigations into the effect of a strong electrostatic field on the
heat exchange of a body surrounded by a gas. The model under investi-
cation was a thin copper wire 0.04 wm in diameter, 79 mm long with ,
zero potcntial (which was also heated) combined with a 60 x 60 mn j
copper plate, or a 60 mm long brass cylinder, with inner cdiameter /7
44 mm, which were connected to a voltage up to 50 kV, the wire was
connected into a bridge circuit which supplied-it with current and
heated it, and determined its temperature by measuring its resistance.

The temperature of the wire was fixed and equal to 188°C. When an
. Caxrd 1/2
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electric field was apnlied to the flat model thc heat exchange varied
little, but when a voltage exceeding 10kV was applied to the brass
cylmder the heat ewchange increased rather rafndly accoru1ng to a
linear law and when thc voltag,c was 25 kV the heat flow from the wire
inercased by more than 15%. For a voltage of 20 - 25 kV the inter-
ference pattcrn in the cylinder model changed sharply. un the oas is
of a qualitative analysis of the so-called electric convection obscr

ved under these circumstances, a dimensionless parameter was obtuined
which describes the quantitative aspect of these phenomena.
/ abstracter's note: Complete translation
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Ay THRORD S MOtulevich, y. P. and Nalysnev, G. 2.
RRUATION usfect OF dlSSO”lau&OT on heat exchange and friction
of a plate ip an air streal
- ~ T - = - . A N j [
uRI0IICAL: Referal ‘V”Jy zrurnal, MeknanliLa ro. Ty 1962, 13, ab- \/F
stract 7 £54 (V s0. Pz, gazod-uaw-ﬁa : geproobLeln.
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PHASE I BOOK EXPLOITATION  Suv/5698
Akademiya nauk SSSR. Energeticheskly institut.

Flzicheskaya gazodinamika i toplogbmen (Physical Gas Dynamlos
and Heat Exchange) Mosoow, 1961, 112 p. Errata slip
inserted, 4,000 coples printed.

Sponsoring Agency: Akademiya nauk SSSR. Energeticheskly institut
im, G. M. Krzhizhanovskogo.

Resp. Ed.: A. S, Predvoditelev, Corresponding Member, Academy of
Sciences USSR; Ed. of Publishing House: 8., L. Orpik; Tech.
Ed.: 8. P, Golub',

PURPOSE : This book 1s intended for engineers and sclentific workers
interested in supersonic flow of gases, aerodynamic heat phe-
nomena, and the dissociation of gases.

COVERAGE: This collection consists of 15 papers written at the
Laboratoriya fiziki goreniya Energeticneakogo instituta Akademil
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S0V/5698

nauk SSSR { Laboratory of Combustion Physics of the Power In-
stitute of the Academy of Science USSR) on investigations on
the physics of gas dynamics and phenomena of heat exchange 1in

supersonic flows.

In the fleld of physical gas dynamics motions

of the medium with possible transformations of the substance,
not excluding such processes as the thermal lonization of

molecules and atoms, are discussed, - No
References follow most of the articles,

TABLE OF CONTENTS:

Foreword
the Academy of Seience USSR]

Predvoditelev, A, S.
Strong Shock-Explosions and Detonations

Bazhenova, T. V., and 0, A, Predvoditeleva,

personalities are mentioned.

[Professor A. 8. Predvoditelev, Corresponding Member of

3

On the Conditions of Regular Motion in

Alr Parameter

Values Behind a Normal Shock Wave and Behind a Reflected Shock
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A

Physical Gas Dynamics and (cont.) Sov/5698
HWave in EqQuilibrium and Frozen Flow Dissociation

Ionov, Vv, P, Determining Parameters of a Gas Flowing Over
a Conical' Surface at High Velocit* and Allowing for Gas
Dissociation (Approximate Methods)

Bazhenova, T. V. Variations of the Gas Flow Velocity Behind
a Shock in a Shock Tube -

Bazhenova, T, V., and Yu. 8. lobasov. Effect of Ionizing

Admixtures on the Absorption of Radio waves by the Gas Behind
a Shock in a Shock Tube

Naboko, I. M. On the Development of Burning on an Obatacleg in
Deceleration of a Supersonic Gas Flow

Ionov, V. P., and A, A, Kon'kov. Irradiation Spectra of Diatomic
Gases in Adiabatio Compression :
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Physical Gas Dynamics and (Cont. ) S0V/5698

Yeroshenko, V. M., Il. G. Morozov, V. P. Motulevich, Yu. N.
Petrov, and V. S. Pughkin, Gas Dyn cs Installation With an
IT-14 Interfersmeter

Morozov, M. G., V. M. Yeroshenko, and Yu, N. Petrov. Flow in
Stagnation Areas on the Surface of Bodies in a Supersonic Flow
of Alr

Yeroshenko, V. M. Heat Exchange on a Porous Plate in a Super-
sonic Flow With a Supply of Gases of Various Physical Properties
. [Passing] Through the Porous Body

Yeroshenko, V. M, Heat Exchange on a Porous Surface of the
Frontal Part of a Cylinder in a Longitudinal Supersanic Flow

Petrov, Yu. N. Heat Insulated Plate in a Longitudinal Super-
sonic Flow With the Presence of a Boundary Layer of Gas

Petrov, Yu. N. Cooling of the Frontal Surface of a Cylinder
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Physical Gas Dyncmics and (Cont, ) 30vV/5698

With Local 8upply of Refrigerant in a Longitudinal Supersonic
. Flow 89
. iotulevich, V. P., V. N, Yoroshenko, and Yu., N. Petrov, Effact

oI EIqptrostatis” F131ds on Convootive Hoat Transfer 94

Hotulevich, V, P,, and a, P, Malyohev. Effect of Dissoclation
“on Heat Exchange and Priction in a Plate in a Plow of Air 104

AVAILABLE: Library of Congreas

AC/tn/tw
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27553

S/’70/6!/OO4/010/OO7/0!9
Bi109/B+ 18

AUTHOR: Motulevich, v, p,
SO lTTETAbly Ve Yo

TITLE: Complete system of equations of & laminar boundary layer and
boundary conditions for the case where there are sources of

8y in a gas flow and on the surface of g
solid

PERIODICAL: Inzhenerno~fizicheskiy zhurnal; v. 4, no. 0, 1961, 44 - 51

symmetrioc shape, and

can flow., The X-axis i

k denotes the proportio Yy welight of one component; m the molecular
weight, Dij the diffusion coefficient, Di the thermal diffusion coefficiat,

R the gas constant, w the sources attributable to chemizal processes, r,

the radius of the solid of revolution, a = Q0 for plane and a = 1 for
Card 1/9
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Complete system orf equations of a ,,, :{(‘);OB?;G{OOMM0/007/019 +,

y i
y; n h dlffusion quffACient
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170/61/004/010
Complete system of equations of a,,. B109458 Y /007/019
the dontinuity dquation
a9 a a a
n— + ax— (Qur°)+ ay— (gvrg) = 0. (2),
the momentum equation
/311 du du a : \ " i
o + u : .. ap a [ dy e
\TT U ¢ "s'y‘) x t Ay | ) *921_“‘1"1) (3),

the energy equation
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27553
5/170/61/004/010/067/019
Complete system of equntions 0f @oes B109/B138

0h dh d . OT)
—_— = —— h — +
p( T +00y> c?y( dy
}: - [ﬂ’_:l‘ Dl/hl_o—(k/m)} -
i dy m %

+-
é [ mim—my) 9
_2 {_a_x_ {_‘_—-ﬂ?——-—— kipD, by . np ] +

g M_’"l)_k Dh———~lan}+
+ﬁu[ _mt ve (4)4

+2l 'm,m, ko Dy %T [X/“ E (kX)) }} +

Y 1]k mymm

r 0 __[ {i ki Dl .,
h, 't 3 InT)} Z ox — RT_D;, X
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: oy | mynym Dy

!, a o . . ) .
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leto ‘aystem of equations of 8ees B109/B138

4 p/o = R'I'ﬁn. Boundary conditlons: On the body
subsoript w denotes: in wall direotion). The
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Complete system of equatinns o a.., B109/B138

pm 2
klowo + klcwc +wl xuu=k/wwu»+ {7"11‘ {E[ ‘Dl/ {‘5“7 (klm) +
a kyniym . Y
k —my) —Inp— LTy kY)]}])—
+&y(m—m)) 3 np " [l ;(k 5
u»D{lllnr} :
dy e

wher kio’ kic’ and kiw denote the proportions by weight of the i-th

component of the substance which is renetrating into the body through

pores, of the products of sublimation, and of chemical transformations

on the surface, regpectively, The intensity of the fublimation ig given

by Vi ° A(?i sat —qiw), where & is a coefficient whrich is dependent on e

the sublimation process; Osat denotes the density of the saturated vapors.
Card 7/9
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3/170 61/6u4 010/007/01 '
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Complete system of equations of a,,., B109/B138

The energy balance at the wall is given by

(@h)y — (@hy + G, + gy [ 1+ 00 ) = V[
w (] Quan { 0[/ ﬁ{ m .nDlI)‘.

| 8 dJd :
X ‘;)T_/ (Rimy 4= ky (me - my) -~ In p — —{"—'—”yﬁ{- [ | —

dy RT
\ .
- L(r‘\',,Yk) ] } + 2 (h,D;r 9. In T) —
: oy

k w @

A [\7 b m
— S ' I.' ! {DM‘ ) , b [)//I Il"/ ) [ g (kkln) +
k dy

, Tk |'m man Dy i,

7 kynt, m Y

by (o) Loty Bt RN +

e ( f.) <)y np QT (} I ; /([Yl >}}
©v
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Complete system or equations of a.., B109/B138

where q. is the flow of thermai energy inside the solid;

T

= E 7 )5 . 11 .
(Wh)w (wo + - wci + T hem - (kihi)w' qrad the energy flow which passes

over to the surrounding medium in the form of heat radiation from the wail
of the solid (wn"4_ ¥ihem* Yuia ° qrad) It can be calculated approximately

from the Stefan-Boltzmann law, There are 8 references: 4 Soviet and 4
non-Soviet., The three most recent references to English~language
publications read as follows: Fay D,, Riddell J. Jas; No, 2, 195R; Rosner
D. Jet, prop., No. Ts 1958; Scala S., Vidalc Go; Int, Journ. Hedt.Mass,
Tranf., No. 1, 1960,

ASSOCIATION: -Energeticheskiy institut im. Q. M. Krzhizhanovskogo g,
Moskva (Power Engineering Institute imeni G, M,
Krzhizhanovskdy , Moscow)

SUBMITTED ¢ April 1, 196¢
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AUTHOR: Motulevich, V. P.

TITLE: Heat and mass exchange in the frontal point of blunted bodies
in the presence of a heterogeneous chemical reaction

PERIODICAL: Inzhenerno-fizicheskiy zhurnal, v. 4, no. 11, 1961, 10-18

TEXT: The heat and mass exchange of blunted bodies around which an
incompressible multicomponent gas A is flowing, is studied for the case
where a heterogeneous reaction of finite rate takes place between A and
the material B of the bodies. The reaction product is a gas. The
following simplifying assumptions are made: 1) The flow exists in the
vicinity of the front of the critical point; 2) laminar flow; 3) the
surfaces of the bodies do not change; 4) the thermodynamic and gas-kinetic
parameters do not change; 5) allowance is made only for concentration
diffusion; 6) the wall is adiabatic; 7) the fouling of the surface of the
bodies is small, and the reaction takes place on the surface of the body.
Under these conditiona, the equations derived by the author in a

previous paper (IFZh, no. 10, 1961) are reduced to a system of algebraiijr//
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Heat and mass exchange in the ... B104/B112

equations. The solutions of this system can only be found by numerical
methods. The system ig analyzed for g homogeneoug body in the presence
of one irreversible reaction. The limits of some Parameters, the
stability of the golutions, the rossible types of solutions, and the

near the bodies are studied. It ig ghown that there exists an extremun

temperature t; of the reacting surface. The temperatures of inflammation

end quenching increase ®*ith increasing blow-off rate, decreasing body

dimensions, decreasing density, decreasing kinetic constant, increasing

activation énergy, decreasing heat module of the reaction, and decreasing

content of the initigl component in flow. If the reaction 1ig reversible, )
the mass removal will be smaller, and ty ¥ill increase in endothermic

reactions and decrease in exothermic reactiong. The temperatures of

inflammation angd quenching increases. There are 3 figures and 5 refer-

€nces: 4 Soviet and 1 non-8oviet. The reference to the Engligh-

language Publication reads aa follows; Fay G., Riddell F., JAS, no. 2, LJr/
1958.
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ASSOCIATION: Energeticheakiy inatitut im. ¢. M. Krzhizhanovskogo, g.
Moskva (Institute of Power Engineering imeni G. M.
Xrzhizhanovskiy, Moscow)
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