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USSR/Optics - Physical Optics, K-5
Abst Journals Referat Zmur - Pizika, o 12, 1956, 35791
Authcrs Lisitsa, M. P., Shishlovskiy, A. A.

—

_ Inat{tutions Nome

Titles The Calculation, Preperation and Investigation of a Polarization
Pile

Original : ' ) .
Periodical: SNauch. zap. Kiivs'k. un-t, 1955, 1k, No 8, 141-157

Abstract: A theory 1s given for a multilayer polarizer cansisting of any
number (m) different non-sbsorbing thick Plane-paraliel layers.
A scparate analysis given for the case of identical absorbing
layers. Equations are obtained for the intensities of the 1ight
beams, reflected or transmitted through the multilayer pile, and
‘equations are given permitting calculation of the deghee of
polarization (Pg,) in the absence of absorption, using a gless
Pile es an example. Its sultability is shown for all the- working
range of angles % The following results are obtaineds
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-Abstract: (a) In the yange 0 ¢ fo € /2Py, there 1s a maximum, the position
) of which shifts as m incremses oward the region of smaller
anglesy as m becemes infinite it corresponds to the Brewster
angle. (b) At ¢ = AT/2 we obiain Pg, = const, regardless of m.
- The value of Pay is determined in this case only by the index of

refraction n. It 18 shown that the degree of polarization de-
pends substantially on the absorption, leading to an increase in
Pay. Investigation of selenium plles (m = 1, m ¥Y) absorbing
in the visible portion of the spectrum (A = 589 mu), led to re-
sults that are in good agreement with the calculated frta. The
authors propose that the established dependence can be used to
measure the absorption of solid isotropic substances. A de-
scription of the technology of preparing a selenium pile, in-
tended for polarization of Infrared radiation y 18 given.
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XONDILMNXO0,1.1.; LISIPSA M.P.
A nev intense-light hydrogen lamp, Izv. AN SSSR. Ser. fis. 19
(MIBA 8:9)
1. Kafedra. eksperimental'noy fisiki i optiki Kiyevskogo gosudar-
stvennogo universiteta imeni T.G.Shevchenko.
(Spectrum analysis) (Spectrometer)

no.1:87-88 Ja-P 's5,
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UéSR/Optics - Photometry. Colorimetry. K-10

Abs Jour : Referat Zhur - Fizika, No 3, 1957, 8077

Author : Kondilenko, I.I., Lisitsa, M.P.

Title : New Hydrogen Lamp 6f High Brightness

Orig Pub : Zh. tekhn. fiziki, 1955, 25, No 7, 1316-1322

Abstract : Description of the construction, technology of manufactu-

re, and test results of an hydrogen arc tube of low pres-
gure. The cathode 1s a nickel hemisphere 15 mm in radius.
Its internal surface is covered with oxide. Heating is
indirect. The electrons emitted by the cathode are inci-
dent on the anode through an opening 3 mm in diameter,
made in the center of a molybdenum disk, tightly covering
the cathode hemisphere. The anode is made of a molybde~
num plate in the form of a saucer with an opening in the
middle (diemeter 5 mm), which is attached to a nickel |
ring. The maximum discharge current without water cooling
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USSR/Optics - Photometry. Colorimetry.

Abs Jour : Referat Zhur - Fizika, No 3, 1957, 8077

is 17 amp, and the current density is 240 amp/cm®.

The most favorable hydrogen pressure is 1.6 ~-= 4.2 mm
mercury. Increasing the discharge current causes the
radiation intensity to increase linearly, and the ener-
gy distribution over the spectrum remains constant.

The dependence of the discharge current and of the volta-
ge drop across the tube on the change in the hydrogen
pressure was investigated. In the pressure range bet-
ween two and 12 mm mercury the tube operates as a rec-
tifier. Increasing the pressure decreases the differen-
ce between the firing and arcing potentials.

Card 2/2
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LI‘;ITSA. .P. [iysytsia, M,P,); SHISHLOVSKIY, O.A. [Shyshlove'kyi, 0.4.]

Speotrophotometric method for determining the pelarization degree
of alloys, Nauk povid, XDU no.1:21 'S56, (MIRA 11:4)
(Alloys-~Spectra)
(Polarization (light))
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Concerning certain characteristics of interference light filters.

Nauk.zap.E{ov,un, 15 no.5:13-18 56. (MLRA 10:7)
"~ (Light filters) (Interference (Light))
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DIMARS ‘K1Y, Ya,S.; LISITSYA, M.P,
Effect of interference on the polsrizatfion oroperiies of multi-

layer filws, Nauk,sap.fiev,un. 15 100,5:19-26 '56. (MIRA 10:7)
(Interference {Light))} (Polarization (Light))
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Interferential microscope for measuring thin cbatings and the
phase shift, Zav., lab, 22 no,931072-1075 *'56, (MIRA 9312)

1, Kiyevskiy gosudarst¥ennyy universitet imeni T, G, Shevchohko.
. (Interferomstry) (Microscope) (Metals—Testing) .
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AUTHOR: Lisitsa, M.P. and Shishlovskiy, A.A. 51-5-14/26

TITIE: ©Polarisation of Light Reflected by a Pile (of Glass Plates)
(Polyarizatsiya sveta, otrazhennogo stopoy) :

FERIODICAL: Optika i Spektroskopiya, 1957, Vol.2 No.5,
pp.637-644 (USSR)

ABSTRACT: The degree of polarisation of a pile of m plane-parallel.
. . Blass plates, each of 2a rafractive index n is given by:
B = a(n” - 1)“sin“¢ cosy (4)

' '[(nacoscp - a—)a + (a - ébsw)znz] a éosp + m(ncosp - a)z(a.i"-';'."'<":"'E€;;s'q>)2

3 where ¢ = the angle of incidence and a = (n2 - sinacp)l/a

,,‘ . A plle of plates is used since only about 7% of the incident

w light is reflected by a single plate. The incident beam is
usually divergent, so that only axial rays can be made to satis-
fy Brewster's condition for complete polarisation:

n 1
sin ¢ =, co8 ¢ = .
‘J' nz +.1 ’ Vn2+1

For the above reasons; it is of interest to find the depend-
Card 1/%3ence of P- on m and n .
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' 51-5-14/26 u
Polarisation of Light Reflected by a Pile (of Glass Plates).

. Pigs. 1 and 2 ghow dependence of P on ¢ for iles consisting
of 1 plate EI), % plates (II) and 10 plates (IIIL). In Fig. 1,
n = 1.516 glass); in Fig.2 n = 2.92 (artheoretical value).
These two figures show that an increase of m causes narrowing

of &9 , the:numpofrincident angles at which maxima of P
occur. JIncrease of the refractive index n) mekes this effect

of m on Ay very pronounced. Fig.3 shows good agreement
between the experimental values (dashed curves§ and the theor-
..% etical ones (continuous curveg) for m =1, 3 and 10, respect-
i" “ivyely., The authors studied the way in which, in a single plate,
the incident ray is broken up bY multiple reflections into 8ec-
.ondary rays. The pumber of these secondary rays,k,depénds on the
plate thickness, its length and the angle of incidence of the
original ray. The effect of -k on polarisation P in a
gingle plate is shown in Figs. 4 and 5. Fige 6 shows calculated
f%m) curves for & five-layer pile of gelepium (n = 2.42
in infrared);; curve TII is calculated from eg. (4) on p.637,
which includes the effect of all the secondary rays; other
curves (I - II, IV - VIII) take into account only selected
secondary rays. Fig. 7 shows dependence of polarised—lighf "
. intensity on ¢ for the same gelenium pile; curve I includes
ard 2/3 the effect of all the secondary Iays, 1I-V only some selected

|
|
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There ork. b} +A. .A.ndreyeva‘ .

are 7 figures and 1 Slavic referen & helped in the
ce. ‘

ASSOCIATION: K
¢ Kiyev State Uni ;
SUBMITTED Universitesy. o ort) (KLyevskly Gosudarstvennyy
_B ED:  Sept A :
AVATIABIE: Prember, 25, 1956.
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AUTHOR: Lisitsa, M.P. and Tevelykh, K.G. 51-5-25/26

TITIE: Thin-layer Optics (Optika tonkogo sloya) I. Phase Bhift

" on Reflection of Light from Thin Films of S8ilver, Germanium,
Tellurium and Selenium. (I. 8dvig fazy pri otrazhenii
sveta ot tonkikh plenok serabra, germaniya, tellura i selena)

PERIODICAL: Optika i Spektroskopiya, 1957, Vol.2, No.5,
pp. 674 - 676 (UBSR)

ABSTRACT: By thin films, the authors understand transparent or non-
transparent layers whose properties depend on their thickness
and differ from the properties of bulk samples.. This paper
studies quantitatively the phase-shifts of the reflected light
for films of silver, germanium, tellurium and selenium when
the thickness of these films changes. The phase-shift 5§ was
studied on wedge-shaped samples. The samples were prepared by
deposition in vacuum on glass plates. Purities of the materials
deposited were as follows: silver - 99.98%, tellurium - 99.7%,
selenium - 99.5%. The purity of germanium can be inferred
from its besistivity which was 50 Q.cm. The phase-shift is
measir'ed by the method described in Ref.?7. Results are shown
in Figs. 1 (silver), 2 (telluriumy,3 (germanium) and 4 _(selen-
ium). 1In the figures, the thickness d is giyen in 2, i

Card 1/2these results refer to reflection of the 5464 i wavelength.
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' | ' 51-5-23/26
Thin-layer Optics I. Phase-shift on Reflection of Light from Thin
Films of Silver, Germanium, Tellurium and Selenium,

Comparison of the four figures shows that in each case, at
the lowest thicimesses, there is a phase-shift minimum, In
addition to that minimum, there is at least one maximum of
phase-shift for each substance, Silver differs from the
other three semi-conducting substances by reaching a value
6 = 1.21 at ahout 100 & and this value does not materlally
vary with further increase in thickness, Semiconductors, on
the other hand, show further- minima and maxima in the phase=-
shift with increase in thickness, . These differences may be
related to the structure of the films (1t 18 known that

~ silver and tellurium films are crystalline, selenium and
germanium are»amorphoua). The results quoted in this paper
are not sufficlent for firm ‘conclusions on this point.
There are 4 figures and 15 references, of which 6(9re Slavic,

o . . A ) A
A3SOCIATION: Kiyev State University (Kiyevskly Gosudairstvennyy
' S Universitet) . ' : .
SUBMITTED: January 7, 1957 .
AVAILABLE: Librery of Congress
Card 2/2 : ,
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AUTHORS: Lisitsa, M.P., Malinko, V.N.

TITIE: Onantitative Spectral Absorption Studies of Liquids in the
Flelds of Strong Vibrational Bands (Kolichestvennyye
spektroabsorbtsionnyye issledovaniya zhidkostey v oblastyakh §
intensivnykh kolebatel'nykh polos) .

PERIQDIC%L: PJ):-ibory i Tekhnika Eksperimenta, 1957, Hr 3, PP.52-54
- USSR

ABSTRACT: There is not much information on the infrared absorpt-
ion of liquids, particularly in those parts of the spectrum
where the coe{ficient of absorption, k , reaches tens of
thousands cm™ ., This is mainly due to experimental diffi-
culties which occur when one tries to use the law
I = I exp(~kd) directly. Already at k = 10%m-l, 4 is

"of the order of a p for kdnsl. No one has managed to ob-
tain such small thicknesses, In the present paper a possible
way of removing this difficulty is considered. If the ab-
sorption of the liquid is large, then, instead of a contain~
er of the usual type, it is possible to use one which does
not include spacers, i.e., the thin layer of liquid is held
between fthe plates by surface tension forces. Such a meth—
od has already been used in transmission measurements (Ref,

Card 1/2 3). By regulating the degree of closeness of the plates it
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Quantitative Spectrél Absorption Studies of Iiiquids in the Flelds
of .8trong Vibrational Bands.

is easy to change the thickness of the layer. TFurthermore,
the effect of reflection must be excluded, This method was
used to obtain the absorption curve for liquid CCl4 near

12 3 ., The thickness of the layer was varied between 0,5 -
1.5 1 . Results of measurements are shown in Fig.2. The
curve consists of two components with ma.ximalat 762 and
784 cm~l ., The splitting is equal to 22 cm™ and is due to
Fermi resongnce, There are 2 figures and 8 references, of
which 1 is Russian, 5 English, 1 Gérman and 1 French.
'ASSOCIATION: Kiyev 3tate University im. T.G.Shevchenko(Kiyevskiy
- gosudarstvennyy universitet im T.G.Shevchenko)

SUBMITTED: December 3, 1956.
AVAITABLE: Library of Congress,

Card 2/2 1. ILiquids-Infrared absorption-Analysis
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~ LISITSA, M.P.

of dispersion and absorption by solid

_ Bpectrophotometric analysis itan 11:0)

gubstances, Mz, sbor. 10,3:97-98 '57.

ar *.6, Shevchenko,
. Kiyevskly gosudarstvennyy universitet im, T,U,
1. By v (Absorption spectra) (Gypsum—~Spectra)
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AUTHORS: . Lisitsa, M. Po and Malinko, V. No .

TITLES : j,An;,:lirn_;e__zjf.’erezme'--'é.um'—’Gi‘alph:uml ‘Method of Calibration

' of Infrered Prism Spectromet_ern. (Interferentnionno-
- grgfichqskiytmetod gradnirovki infrakrasnykh prizmennykh
. - spektrometrov. : LT '

 PERIODICAL: ?ﬁtgiﬁ_i; ﬁektroikopiyé,‘ 1957, Vol.1II, Nr.3, pp.294-296¢
. (USSR) - . .

ABSTRACT: If a-,zsufflcientlyf,thin p_‘.l.gné-parallal-,layer of a ;
transparent or .wejakly_.;vabhdrbing_ substance 1s placed 1n
front orga;lpectrqmeterblit,_interrerenca~bands are »

obtained in the continuous gpactrum of the light source.

.. & layer of alr is suitable for calibration of infrared
,lpootrometgxfs. ,The'autho‘rs.»shovi, that the order ¥' of
the interference maximum observed 18 proportional to the
1ave-mnnbei_‘ v . Using known emission or absorption
gpeoctrum, up’ to 10 points ere fourd on the gtraight line

R F( V). This stpalght line cen then be extra-polated
‘in both direotions (see Fig.2). Since to each maximum
Card 1/2 there corresponds & definite position of the spectrometer
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s/058/62}gc35c2>‘/)006/ou6/ 136

ot s A061/A101
,f.',‘/‘ 43500
AUTiiuii g Lysytsya, M. P.
/__—\'
TITLE; “Germanium polarizers, I

PERIODICAL: Referatlivnyy zhurnal, Fizika, no. 6, 1962, 11, abstract 6689
("Visnyk Kyyivs'k, un-tu", 1958, no, 1, ser, fiz. ta khimiyi, no, 1,
9 - 14, Ukrainian; Russian summary)

TEXT: - A combined polarizer, in which each component consists of a three-
1ayer Ge-Si-Ge film, is described. The theory of this type of polarizer is
given, and the results of an experimental study of its optical characteristics
are presented, It is shown that three f£ilms are perfectly sufficient for the
#ull polarization of the 1light that has passed through. Thus, the polarizing
qualities of the new device are better than those of a selenium pile which is
+he most widespread polarizer of infrared radiation. A distinguishing feature

»f combined films is their greater mechanical strength as compared with selenium
films, However, they fall behind the latter as to transparency.

{Abstracter's note: Complete translation]

Cord 1/1
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o 058,62/ 000/ 006/ 0¥T/ 136

A061/A101

alf o 00
AUTHOR ¢ Lzsytsya, M. P.

germanium polarizers. 11, Mirror polarizers

TITLE:
PERIODICAL: Referativnyy zhurnal, Fizika, 10. 6, 1962, 11, abstract 6390
("vienyk Kyyivs'k. un-tu", 1958, no. 1, ser. fiz. ta khimiyl,
no. 1, 15 = 22 Ukrainian; Russian summary)_ Vr

TEXT3 gome designs of new rigid polarizers made with Ge are described.

The best characteristics are displayed by polarizers of the interference 1ype

operating on reflectiona transmission. The most accomplished design of & re~
lements are pro-

flecting polarizer consists of two mirrors, whose reflecting e
vided by thin Ge layers (4 = 1,100 ), applied to 2 rock salb backing by evapora-
tion in vacuum. This system is chara.cterized by high light-gathering power

by a degree of polariza.tion that practically attains 100%. About the same char-
acteristles apply to the most efficient interference polarizer, which operates
on pansmission. 1t consists of a plane-parallel rock salt plate, either face
of which is conted with & thin Ge layer. A1l calculations and measurements of




"APPROVED FOR RELEASE: 06/20/2000 CIA-RDP86-00513R000930110013-3

8/058/62/000/006/047/136
Germanium polarizers., II, Mirror polarizers A061/A101 ‘
optical chéracterisbics are performed for the Brewster angle, Part I see ab- y/’
stract 6089.

{Abstraéter's notes Complete translgtion]

Card 2/2
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AUTHORS: ILisitse, M.P, aud Tsveiykn, I.G.
PITIE: optics of Thin Fiims. II. Properties of Tellurium.
-~ (Optika tonkcgo sloya. II. Sveystva “ellure.)
4

PERIODICAL: Optika i Spektroskopiya, 1958, Vol.IV, Wr.Z,
pp. 373-377 (USSR)

ABSTRACT: Tilms of telluriun were prepared (vby evaperation on

: glass plates) as wedges whose thiskness varied from
0 to 1000 Xx. The authoTrs stbaired curves of
variation of the ccefficients of reflection R (on the
air-film side) and R' (on the glass-film side), the
transmission coefficient T, the real (n) aund
imaginary(K ) parts of the compisx refractive index,
with change of the film thickness 4. lMeasurenments of
the reflection coefficients R and R' and of the
transnission coefficient T were made using a mono-

“ chromstor UN-2. A silver-sulphide photeclement was
used as the receiver. Measurements were made on
freshly prepared films (up to one day old). The
transmission coefficient T was measured with an error
of 2*%. The errors in measurement in R and R' were

card 1/% 2-€%. Calculations of n and K were mede following
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Optics of Thin Films. II. Properties of Tellurium.
l

the Abeles method: from three measureé cuantities T,

R and R' three unknowns rn, K and d are found.

Fig.l gilves the variation of the ccefficients T, R and

R' with thickness 4. Fig.2 gives the wariation of

T and R with thickness d at three wavelengths:

700, 560 and 460 mp. Figs.3 and 4 give th2 depend-

ences of n and of K on film thickness d for the

same three wavelengths as in Fig.2, Figs.5 and 6 give

the dispersion (dependence on wavelength) of n .and

K for variocus film thicknesses from 45 to %70 1.

Fig,.7 gives the absorption of energy (in %) by

tellurium films as a function of film thickness. From

the results obtained the authors nake the following

conclusions: (1) or deposition of tellurium on glass

at roon teﬁperature, an anorphous film is fcimed up to

about 30 &; (2) with increase of thickness the arorphous

phase is transformed into fine-grain crystalline structure

with grain size increasing with increase cf £ilm thickness;

this does not contradict conclusicns frem electrical

properties of tellurium films and of elestror diffraction
Card 2/3 ard electron microscops investigations; (3} separate

vt
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’ Optics of Thin Films. II. Propercties of Tellurium.

rains join up to form a continuoua film at about 400 R;
%4) regsonance effects are observed in optical character-
istics of thin films of tellurium; (5) since calcul-
ations of n and Kk carried out in the present paper
were based on the theory which hclds only for thick
layers, the values ¢f these quantities should be
regarded as qualitative rather than quantitative,

There are 7 figures and 6 references, of which 3 are

Soviet, 2 French and 1 English.

ASSOCIATION Xiyev State University imeni T.G. Shevecherko.
' (Kiyevskiy gosudarstrennyy vaiversitet im. T.G.
Shevshsnko.)

SUBMITTED: June 3, 1957.

1, Td'llurim filmg-=Properties
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AUTHORS: Lisitsa, M.P, and Malinko, V.N. | Sov/51-4~4=5/24

TITIR: Frequencies and Intensities of the Infra-red Spectrum
: of Carborn Tetrachloride (Chastoty 1 intensivnosti v
infrakrasnom spektre chetyrekhkhloristogo ugleroda)

PERIODICAL: Optika i Spektroskopiya, 1958, Vol IV, Nr 4
op 455 - 467 (USSR).

ABSTRACT: The present paper reports results of measurements
" of the infra-red sbsorption by liquid ccl4 in the region of

470 - 12 500 cm> and identification of all the observed
frequencies. For the fundamental band and its first

bharmonic spectra of vapours were also obtained. The absorption
spectra were measured using an autocollimating spectro-
photometer IKS-6 at room temperature. Precision of measuretent
of the wave numbers and the absorption maxima is limited
primarily by the precision of calibration of the spectro-
photometer (see Table 1). To exclude the effects of reflection,
the measurements were made using pairs of cells; thickness

of one cell in such a pair was approximately double the thick-
ness of the other cell. Thicknesses of cells for liquid CC14

were between 0.8 - 1. in the Bgion of the fundamental
Cardl/4 L5 w & :
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Sov/51-4-4-5/24
Frequen01es and Intensities of the Infra-red Spectrum of Carbon
. Tetrachloride

absorption band (about 12 u) and up to 10 cm in the regions

of very weak abso:cptlon bands. Very thin layers of CCl

liquid for studies in the regions of very intense abso tion
were obtained by compressing a drop of liquid between two well-
polished plates of rock-salt. To obtain the coefficient of
absorption of the CClq_ vapour, the athors measured absorption

of a cell filled with gas and absorption of an empty (evacuated)
cell. In the region of pressures used in the studies of
vapours (up to 7 mmHg) the effect of pressure on absorptlon
does not exceed the experinmental error. The error in deter-
mination of the absorption coefficient for the majority of
bands and harmonics does not exceed 7-10%. For the funda-
mental band '0 the error reaches 15-20% and at the longest

wavelengths, the error increases to 30%. Figure 1 shows the
ebsorption of CCl in the region of the fundamental band ‘va H

Curve 1 rqpresents liquid and Curve 2 - vapour. Figure 2 shows

the structure of the long-wavelength component of Fermi

resonance doublet for gaseous CCl Figure 3 shows the
Card2/4
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Sov/51-4-4-5/24
Frequencies and Intensities of the Infra-red Spectrum of Carbon
Tetrachlqride

splitting in the region of the fundamental band \)5 .

Figures 4 - 7 show absorption by liquid CClq. Figure 8 shows
absorption by liquid (Curve 1) and gaseous (Curve 2) CC14
in the region of the first harmonic of the vibration.

Table 2 gives splitting of vibrational levels due to the
presence of eCl4 molecules with difference isotopic compo-

sition and difference symmetries. Table 3 gives the -1
structure of the Fermi resonance doublet inothe 750-800 cn

region for liquid and gaseous cCl, at 293 "K. Table &
gives the frequencies of fundamental vibrations of CCl, used

uthors in the jdentification of the CCl% spectrum.

by vaerious a
The present authors use the tetrahedral model of th CGl4

molecule in identification of its infra-red absorption
frequencies. This jdentification is given in Table 9,
together with the results given in Refs 7, 10 and 14. The
regsent authors obtained the absorption coefficients for all

Card3/&,
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¢
ensities of the Infra-red Spectrum of Carbon

Frequencies and Int

h Tetrachloride _
the frequencies observed and for some frequencies, they
and the band half-widths

' calculated the integral absorption
6 tables and 35 references,
|
|

(Table 6). There are 8 figures,
h are in English, 6 Soviet, 4 German, 3 French,

20 of whic
1 Duteh and 1 translation o
sudarstvennyy universitet im. T.G.

ASSOCIATION: Kiyevskly g0
o Shevchenko (Kiyev State University imeni

f a Western work into Russian.

» o m.G. Shevchenko)
'SUBMITTED:  May %, 1957
o Card 4/ 4 © 1. Carbon tetrachloride--Spectra
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AUTHORS s Lisitsa, M.P., Mayovskiy, V.M, and Tavelykh, ¥W,G,
: ey ; .

TITIB: “Thin-Layer Optics (Optika tonkoge sloyaj. III, Properties of
- Selenium (III, Svoyatva selena)

PERIODICALs Optika & Spektroskepiya, 1958, Vol 5, Nr 2, pp 179-183 (Ussk,

ABSTRACT: The paper gives results of measuremant of the reflection coefficients
and the tranamission coefficient ot selenium layers of various thicknessas.
These layers were prepared by sublimation as des cribed in Ref 1.
Standard methods of measuranent of the coefficients of reflection on
v the air side (R) and on the base side (R') and the transmission

' coefficient (I) were employed (8ee Ref 2). The authors used wedge-

’ ' shaped plates with 1.52 refractive index for the sample supports.

' The coefficient R, R' and T Wore measured only for layers produced
using a symmetrical ovaporation source, but in the study of variation
of the phase-shift d a spherical evaporation source was used. The
mothed of determination of d was described in Ref 3. . The srrors in
Beasuranent of T reached 5% and those in leasursment of R and R' were
sanstimes in excess of 10%. All measureuents were made immediately

card 1/3 after preparation of ‘the#layer, at four Beparate wavelengths in the
visible regions $40, 595, 620 and 700 mit. Calculations of n and K
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phin-Layor optics. 171 Propertles of Selenium
(the refractive jndex and the absorption coefficient respectively‘)
wero made using Aboles! nethod described in Ref 4, except that tho
iayer thickmess a we od independently (Ref 3). The
results obtained uay o two groups. The first group
sncludes d, B, R's T and absorptlon A=1-R-T All these
parameters ware obtained BY direct m nd they ars subject
to experimental errors only. The s od K, which
were calculate theoretical considerations, and therefore
oximations of the theory us ed.
esults &re In all figures, excopt Fig 5,
the four wavelengthss ’ , 620 and 700 mi &re reprasented by
curves marked 1. 2, 3end & respectively. Figs 1 and 2 give the
depend ences of R and R' on the layer thickness & respectively.
Figs 3 and 4 give the yalues of T and A as functlons of 4. Fig ®
gives the phase-shift d a8 a function of the layer thickness d for
one vavelength (546 mp) - The results obtained lead 0 the following
conclusions . () The optical properties of selenium leyers vary
_ card 2/3 with thickness in 2 wde range of gLhicknesses . (B) 1In tho rangd of
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SOV/51-5-2-13/26

shiclkness studied here (up to 1000 &) the coefficients R and R’
behaved similarly. This indicates that there &re considerable
differences in the topography of the selenium layers at the
boundaries air--layer and layer--glass. (¢) The phase-shift d
dépenda on ‘the form of the evaporation source used to prepare the
aelenium layera studied. The shape of this source affects the foru

 and dimensions of the grains of which the layer is made. (D) The

ASSOCIATION

SUBMITTEDS
gard 3/3
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interaction of light with seleniun layers near 160 £ in thicimess is
of resonance nature. There are 6 flgures and 7 references, J of which
are Soviet, 2 French, 1 GermaL ard 1 Bnglish.

Kiyevskiy gosudarstvennyy upiversitet (KiyevState University)

September 25, 1967
1. Selenium £11ms--Optical properties. 2, Mathematics--Applications
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Lis d Tavelykh, N.G. 80V/51-5-5-21/23

TLTLE: . Thin-Layer Optics. (Optika tonkogo sloya). IV. The Properties of
Germanium (IV. Svoystva germaniya).

PERIODICAL: Optika i Spektroskopiya, 1958, Vel 5, Nr 5, pp 622-624 (USSR)

AESTRACT: Germanium layers wers prepared by evaporation in vacuo from a tantalum
boat. Other conditions of prepearation of these layers are described

in Ref 1. The technique of weasurement of the reflection coefficients
R (on the air side) and R' (on the substrate aide),and of the
transmission coefficient T is described in Ref 2. The effect of
mltiple reflsctions in the substrate vas dealt with as described in

Ref 3. All measurements were made on freshly prepared layers. The
transmission coefficient T was weasured within 5% For R and R' the
error did not exceed 10%. Fig 1 shows the dependence of the trensmnission
coefficient T on thickness d (in ). The four curves repressnt
measurements at the following wavelengths: (1) 555 myy, (2) 630 mpy

(3) 720 mp and (4) 750 mp. Fig 2 shows the dependence of the zeflection
coafficients R and R' on the layer thiclkmess d. The four curves in each
cuse were obtained a: “he wavelengths given in Fig 1. The absorption
coefficient A =1 - R = T is given in Fig 3 as a function of the layer
thickness d {the four curves were obtained at the vavelengths glven in

Card 1/2
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Fig 1). Frou the experimentsl valuss of T, R aud R’ the real (unj

and boaginary (M) perts of “ho couplex rofractive index A =n-iK
Toro daternined. The method of caleulation is given in Refs 2, 4. The
results are shown in Fig 4 vhero curves 1 and 2 represent n for *ho
wvavelsngths of 630 and 720 Wprespoctively und curve 3 reprssonts K.

In tho range of thiciaiesses Trom 500 %o 600 & tho valuos of n and K
ob*alned by the pras:nt aushors ara of tho sane ordsr as these
roported in Refs 5 and 6. There ars 4 figures and 10 refsrunces, ¢ &
vhich ars Soviet, 1 Goruan, 1 Franch, 1 inerican and 1 Bnglish,

iay 15, 1958

1. Germahimn—-Optical properties 2. Thin films~-Preparation
3. Mathematies
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AUTHORS:  Lisitsa, 1. P, JMalinko, Vv, W, 50V/48-22-9-29 /40
TITLE: "Influence of Temperature and of the State of Aggregation

on the Infrared Abgorption of Carbon Tetrachloride
(Vliyaniye temperatury i agregatnogo 30stoyaniya na
infrakrasnoye Pogloshcheniye chetyrekhkhloristogo ugleroda)

PERIODICAL: Izvestiya Akademii nauk 8SSR. Seriya fizicheskaya, 1958,
Vol 22, Nr 9, pp 1117 - 1121 (ussr)

ABSTRACT: . Such investigations are of paramount importance for
the determination of the factors which influence the
intensity, the half-width, the shape, and the structure
of the osciliation bands. Individual absorption bands
of carbon tetrachloride were chosen by the authors
as vehicles of their investigation. They were studied
at different states of aggregation and at temperatures
near the point of transformation., The spectrum of (C1

4

is at present thoroughly investigated and the majority
of frequencies has already been identified (Refs 1,2).
A method which wasg developed alreedy earlier was used in

Card 1/4
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Influerce of Temperature and of the State of SOV/48-22-9-29 /40
Aggregation on the Infrared Absorption of Carbon Tetrachloride

intensive absorption (Ref 3). First the very

intensive double band was investigated as to its temper-
ature dependence. One of the components of this band
(V=784 cn~') corresponds to the treble degenetmted _1
fundamental oscillation \)3 and the second (v= 762 cm ')

corresponds to the compound oscillation \H +‘$4. Owing

to a Fermi resonance this oscillation band attains an
intensity comparable to that of the fundamental oscillation.
For the temperature investigation two isolated doublets
were chosen from several dozens of compound bands. A

Fermi resonance was found to occur between its com-

ponents. The separation of the doublets into their components
is not difficult if both components are assumed to have

a symmetrical shape. The data known at present are by far
insufficient for an explanation of the temperature de-
pendence of the intensities of the bands of infrared
absorption and are even more inadequate for a construction
of a theory which agrees with the experimental evidence.

APPROVED FOR RELEASE: 06/20/2000 CIA-RDP86-00513R000930110013-3"
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_Influence of Temperature and of the State of SOV/48-22—9-29/40

Aggregation

R W N T Y R A B S Sy ] R

on the Infrared Absorption of Carbon Tetrachloride

The only statement which can be made must be limited

to the fact that in this case a temperature reduction
leads to decrease of the matrix elements of the transitions.
The magnitude of the latter is not only dependent

upon the type of molecule but also upon its surroundings.
Supplementary investigations were carried out in order

to determine the influence of the state of aggregation
upon the intensity of the compound absorption bands.

A computation .of integral intensities has shown that

S Kydy is reduced by almost to half its original value

for the long-wave component of each doublet at the
transition from ligquid to vapor. With short-wave com-
ponents and in particular with the band vy +\)3 this

reduction is insignificant. The weakened resonance
interaction leads to a more pronounced reduction of the
intensity of the relatively weaker component in the case
of oscillations V1 +\)4 ags well as in the case of 03.

The circumstance that the half-width of each component

APPROVED FOR RELEASE: 06/20/2000 CIA-RDP86-00513R000930110013-3"
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Influence of Temperature and of the State of SOY/48-22—9-29/40
Aggregation on the Infrared Absorption of Carbon Tetrachloride
. L
remains practically constant in the phase transition
in question is a characteristic feature, although the
maximum of the long-wave component changes to an iso-
topic structure by splitting into 2-3 components, There

are 3 figures, 2 tables, and 7 references, 4 of which
are Soviet.

\ - ASSOCIATION: Kiyevskiy gos. universitet im. T.G.Shevchenko (Kiyev
. State University imeni T.G.Shevchenko)
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AUTHORS:: -Lisitsa, M, P,, Mayevskiy, V. M., Tsvelykh, N. G.

TITLE: =~ Optical properties of thin films of some semiconductors

PERIODICAL: Referativnyy zhurnal, Fizika, no. 5, 1962, 6, abstract 5G46
© . (V sb, "Fotoelektr. i optich, yavleniya v poluprovodnikakh" Kiyev,
AN USSR, 1959, 227-232) . : /

TEXT: Quantitative data are presented on investigations of optical proper-;‘ -
tles of Se and Te. Results are given on the investigation of phase shifts, which
arise when light is reflected frof the interface air-layer of Ag and Ge.

[Abstracter's note: Complete translation]

Card 1/1 _
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SOV7120-59-3-26/46
AUTHORS : Lisitsa, M, P., and Mayevskiy, V. M,

3

TITIE: A Semi-empirical Method of Measuring Thicknesses Along
: a Wedge~Shaped Layer (Poluempiricheskiy metod
Opredgleniya tolshchin vdol! klinoobraznogo tonkogo
‘s8loya

PERTIODICAL: Privory i tekhnika-eksperimenta, 1959, nNr 3,
pp 113-118 (USSR)

ABSTRACT:
Egs (1) -~ (12! 3 theory, which

8ive the thickness ¢ ag a function of the angle «, have
o be checked by some independent method in the first
instance, Mhe equations from (1i") to (14) deal with

one way of checking the results; thicknesses d, and dp

are measured at two different points. The equations

down to (17) introduce corrections for non-sphericity

of the source. The next section deals with cylindrical

sources rather briefly, Fig 2 shows d and C(L) (curves

1 and 2 respectively) for selenium, Fig 3 gives results
Card 1/2 for two layers of selenium deposited from a

13-3"
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A Semi-empirical Method of Measuring Thicknesses Along 2 Wedge-
Shaped Layer :

semi-cylindrical evaporator; in each case theory and
experiment agree well,There are 3 figures and 4 references
3 of which are Soviet and 1 English,

ASSOCIATION: KiFJevskiy gosudarstvennyy universitet
(Kiyev State University)

SUBMITTED: March 10, 1958

“Card 2/2
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SOV/120-59-4-25/50

g 3
AUTHORS jJdsitsa, M, P., Tsyashchenko, Yu. P.
. CTITLE: }BTgfgﬁgrvﬂnﬁaaaurements in Regions of Strong Infrared
. - Absorption,
- : PERIODIC%L:' Pl)sibory i tekhnika eksperimenta, 1959, Nr 4, pp 108-112
USSR) -

ABSTRACT': The method described here is based on reflection and is
intended for use with liquids, The cells are kermetically

- - pealed in order to eliminate interference from the vapour

=B (the- examples given relate %o CHCl5 and 0014)° Fig 1 shows

reflection curves for 0014 near 12 u3; the top curve is for

‘a properly sealed cell, while the bottom one relates to a

‘eell with a vapour leak, The window used to seal off the
liquid is an optically worked plane-parallel plate (e.g. of
rock salt); Bq (1) gives R , the measured reflecting power,
in terms of I, (the reflected intensity) and I, (the

jpncident intensity), or in terms of R, (the reflection
coefficient at the outer surface of the plate) and of Ry

 (the reflection coefficient'at-the inner surface). Egq (2)
gives R12 as g function of n , which is known accurately

Card 1/2
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B : o S0V/120~59-4-25/50
Dispersion Measurements in Regions‘of S8trong Infrared Absorption

and so BEq (3) gives R . Then Eq (4) gives R,, in terms
nf the: parameters of tﬁé liquid and plate, and Eq %5) gives

n for the liquid. Fig 2 shows the reflection unit; Fig 3
shows the optical system used (the angle of incidence does

not exceed 10°), Here P, is a mirror and C is the cell,
®ig 4 shows results for C€l, , and Fig 5 does the same for
CHCl, , The values of x ﬁre taken Ifrom Ref 5 in the case

of C€l, , and have been measured by the method given in Ref 5
(but ndt described here) in the case of CHCl, . The paper
concludes with a brief theoretical note on tﬁe interference
method of measuring n for the wings of the absorption curve;
a thin film of liguid is used %o form interference bands by
multiple reflection, The method is suitable for regions in
which the absorption is too strong for a prism to be used, but
is too weak for the method above to be suitable, There are 5
figures and 12 references, 1 of which is German, 4 French, 6
Inglish and 1l Soviet,

~ASSOCIA$ION; Kiyevskiy gosudarstvennyy universitet (Kiyev State Univ.)
SUBMITTED: May 12, 1958, :

Card 2/2 -
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SOV/51-6-5-8/34
Lisitsa, M.P. and Tsyashcheunko, Yu4.P.

N e et A S TR

PEKLODICAL:

ABSTRACT:

» Altnougn the amoust of puilishsx wors on THG1z is large (Reds 1-12),a

Quactitative Studies of Infrared Absorption and Dispersion of .
¢hlorofo=n (Kolichestvennyye issledovaulys iafrakrasnogs gogleshcheniya

4 2isparsii khloroforma)

Optile i Spektroskeyiya, 1939, Val &, Wr 5, 2p €05-515 (USSR)

’
complete sud cystematic azzounh of data oa ths ini‘rarecﬂ’. soectrum and
+s interpretation is still laczing. Uis veraion of cp.mroform .’L:zr _
dealt with in an evsn smaller ammuat of pablished work {Refs 19, 40!‘
e preseat &uthors O oterminsé the abassption cosfficients -f’ liguid
CHGlz in the 47C~315CC -l ragicaznd $ha dispersion curvs in th.?
region of the m3st invweare band (corsespendiag o the fundamental
vidraticn 3/;). Ths absorptlen crafilcients wers mr?exsurod vsing e.:: L
infrared spectr:mater IXS-§, ‘the 8Lsorptlisn coafficlents were calailated
fram J1/3p = exp [-K{7y - '33)'], vhee I1 &nd 12 are t‘.-:a_intinai:t}es of. 8
1ight beam which hac vassel tircigh thlskieases ¢ and Gp of ’Iu{):.;- The
Taizse of K amd of ths inhegral abeurptionz K.viv wiare dstemine:i tg ,
witain £-15%, excadt in the P;5-twud region Where the erycr vas LE-D0%.
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SOV/51-6-5-5/34

Quantitative Studies of Infrared Abscrption and Dispersicn of Chloroform

' To measure dispersion of CHClz in the »J-band region & gpecial
reflection methed was developed (Ref 26), in which the effect ¢f vapour
was eliminated (vapours may aftest the measured reflectivity of & free
surface of volatile llibquids). In the regions neighbcuring with ths
Vg-tand the refractive 1ndex waz determined by an improved interference
method (Ref 26). The error measurement of n in the ¥5-band region
did not exceed 12-15% and cutside the bend it was 5-8%. The absorption
curves of liquid CHClz (the absorztion coefficient K plotted against
wavelength) are shown in Figs 1-7. The wave-nunbers of various
vibrations, their interpretation 8nd aymetry, the absorption
coafficients at the tand maxime, the integral absorption (S}.‘,d'») and
the band half-widt. G in tho range 250-16500 cm~1 are collected in
Table 2. This table includes also fraquencies measured by other
‘workers (Refs 2, 3, 5, 6, 10-15). 1t is found that the partial
identification reported bty various workers (Refs 2, 5, 11, 13, 15, 16)
agrees entirely with the ldentification deduced by the present authirs.
This identification was based cn the Oz, symuetry group model of ths
CHClz moleculs. The spectrum ghown in Figs 1-T and the data cf Table 2
indicate that the most intense baud is due to degenerate vibrations of
the C--31 boadz with a frequency ;. The integral atsorption of the
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Quaentitative Studies of Infrared

fally symmstri: vitraticis Py

‘(covalent)

of CA31lz ir the ;-hand rogici is shows
(the akeorption index is given by W= K/403).

absorption index mzrve
The diepersi on curve
agymetric, There ars

and 1
SUBMITTED: May 8, 1983

gocd 3/3

Atsornticn ard Dispession of Chlerofera

togother with 1ts satellite, s mazh
smaller than the integral absorgtion of the vibrationz V; 2rd V.

Phis ic @uze to the fact that the fL--3
while the £--C1 Pond is more ienia.

(dencted ty =
g figures, 2 tables apd
which ars Soviet, 7 Frenc:., 6 Bnglizh, ¢ Germaz,
1 translation from Englick inbe Russiaz.

sov/51-6-5-2/34

rard is easentially homor.iar
The disperslon curve
tn Fig 8 together with ths

in Fig 8)1s eeen to be strengly
3 referances, 7 of
%z Italian, 1 Jepaness2
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- SOV/51-6-5-23/34

AUTHORS: - Lisitsa, M.P. sud Malinko, V.N. / /

TITIE 3 On the Temperaturs Depeddems of Intensities of the Combination
Frequencies 74 + Vg and vy + (» + vy) of Gaseous CCly (0 temperaturnoy
zavisimostl intensivnostey sostavaykh tonov 2 + V3 1 v+ (V] + Ve
gazoobraznogo CCly)

' PERICDICAL: Optika i Spektroskopiya, 1959, Vol &, Nr 5, pp 694-696 (USSR)

ABSTRACT: Voltkenshteyn, Ysl'yashevich and Stepanov's theory (Ref 1) of the
temperature depedence of intensities of vibrational absorption bands
has not yet been verified, because of great experimental difficulties.
The present note reports the first attempt at verification of this
fheory for the combination frequencies ¥y + 3 and V) + (¥ +vy) of
gaseous CCl,. The theoretical temporature coefficlants for these
vibrations are given by Eq (1). The expressions of Eq (1) can be used
to construct theoretical curves but their comparison with experiment is
difficult becsuse the bands ¥; + Wy and Y + (vl + y,) overlap strongly
forming & close doublet. For this reason the total integral absorption
of the doublet was determined and compared with the corresponding

~ B calculated curves. The absorption curves of the doublet were obtained
card 1/2  hetween 20 and 200°C; three of these curves obteined at 20, 135 and 200°C
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" On the Temperature Dependence of Intensities of the Ccmbination Freguencies U} + Vg
and )& 4 (¥ +Y,) of Gaseous CCly ‘

ere given in Fig 1. Fig 1 shows that increase of temperature leads to
& slight increase of the total intensity, broadening of each component
of the doublet and a fairly strong rise of the absorption maximum
of the long-wavelength component. The curves or Fig 1 show only &
tunlitative agreement of theorywith experiment. This is con-
firmed by the data of Fig 2, where curve 1 was obtained experimentally
and curve 2 theoretically. Although curves 1 and 2 of Fig 2 are
similar in appearance, the theoretical curve indicates & stronger
temperature depsndence of the total integral absorption than that found
o empirically. The authors could notsuggest a reason for the difference
\ % between curves 1 and 2, fThey did establish, however, that the increase
of the partial pressure of CCl, vapour with temperature camnot explaein
this disagreenent. There are 2 figures amd 4 Soviet rsferences.

SUBMITTED: October 8, 1958
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-~ oo
' TITLE:Z - . On the Temperature Dependence of the Vibrational absorption Band
. ‘Intensities in Gases in the Case of Fermi Resonmance,

AUTHORS: - Lisitsa, M.P, and Strizhevskiy, V.L.

PERL.ODICAL:Optika i spektroskopiya, 1959, Vol 7, Nr 4, pp 478-481 (USSR)

ABSTRACTs Earlier studies of the teuperature dependence of the intensities of

" - tmo vibrations of gaseous carbon tetrachloride (Ref 1) cenfirmed
qualitatively the correctness of Vol'kenshteyn, Yel®yashevich and
Stepanov's theory (Ref 2)., Complete quantitative agreeuent was not
obtained: the theory predicted a faster rise of the integral absorption
with increase of temperaturs than was found experimentally. Among
meny factors which may be responsible for this difference between theory
and ‘experiment the most impdrtant is the resonance interaction betwsen
vibrational levels E%ﬁ'vz and E%ﬁ_(,g-v ) (the superscript o denotes

unperturbad state). Transitions to these two levels produce bands of
the vibrations studied. Allowance for this interaction was expected to
_ produce quantitative agreement between theory and experiment. This was
card 1/2 found to be true when the authors modified Voltkenshteyn's et al theory
by inclusion of the Fermi resonance, since this led to bestter agreenent

-~
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. 507/51=7-4-1/22
On the Tanperature Dapendence of the Vibrational absorption Band Intensities in
Gases of Fermi Resonance

between the calculated and expariuental vulues of integral absorption
in the resomance doublet »; + Vs and A + (v, + ‘)4) of carbon
: tetrachloride (table on p 481) 'tThe dif'ferences between the
! salculatod and experimentsl values lay bstween 3.6 and 5.8%,
4,8, within the. exparimental errox which was 10%. There are 1 table
and 4 Soviet references.

SYBXTTEDs February 17, 1959
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L : SOV/51-7-4-19/32
. AUTBORSs _Lisitas, M.Prend Tavelykh, N.G.
| TITLRs Trin-layer Optics. V. Properties of Silicon

: PERICDICALs Optika 1 spoktroskopiya, 1959, Vol 7, Nr 4, pp 562-557 (USSR)
ABSTRACT: TWedge-shaped layers of silicon, convenient for studies of the
dopendence of the optical constants an thicimess, were prepared by
vcuwn sublimation. The layer thickuess (a) varied from near gero
40 1200 4. Since tungsten, tantalum apd molybdemum are all diesolved
by 1iquid silicon, & carbon cruclble was used in the fomm of a parallel
plate of 0.5 mm thickneas and 5-6 mm width. The original material
~‘contained up to 0.2% of impurities. To reduce the amount of impurities
this material was melted several times in vacuo which removed the more
volatile admixtures. The technique of measuring the transmission
- coefficlont’? (1ight incident fram the layer side) and the reflection
‘I coefficients B and R' (light incident fram the base side) was the
' same 28 that described earlief (Ref 4). lMultiple reflections in the
base wore allowed for (Ref 5). The final value of T was corrsct, to
within 5% for R and R' the errors reached 10%. The transmission
curves (T in %) are shown ik Fig 1; here and in Pigs 2, 3 and 4 curves
i 1, 2, 3, 4 represent measuretents 8.4 the following four wavelengths:
card 1/3 560, 640, 700, 760 mu. At d < 200 L, the transmission cosfficient T is
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n-Laysr Optics. V. Properties of Silicon 80V/51-7-4-19/32
~ greater than 90X but with increase of d it falls gradually forming 8

P de minimum near d~600 A. Position of this minimum is different for
different wavelengths. Its displacenent towards greater values of the
thickness d on increase of wavelength shows that the minimum is due to
interference. The same applies %o & maximum at d~1000 &. Two small
paxima of T at d~200 X are due to relaxation effects. The latter
offects are also responsible for minima of R near d+200 A (Fig 2);
no such relaxation minima are observed on the R' curves (Fig 3) near
d~200 1. The dependence of R and R on d is in general similar to '
that observed in the case of selenium apd germapium layers. Im all of
them the interference maximum, which occurs at d»7850 % in silicon, is
split into two componenti. Tnia splitting is a structure effect: at
thicknesses of 500-600 4 silicon layers are still "granulated"
(dis'continuous) and this is responsible both for the resonaunce extrema
and splitting of the jntertferance maximum, The absorption coefficient A
is shown as & function of the thickness d in Fig 4. BDelow 420 '} the value
of A vas s0 small that it could not be meigured. On increase of
wavolength towards the infrared region the value of A was found to fall
considerably. It is, therefore, suggested that silicon layers may be
used to maks non-absorbing milti-layer coatings, 6.g. anti-reflection

APPROVED FOR RELEASE: 06/20/2000 CIA-RDP86-00513R000930110013-3"
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.Thin-Layer Optics. V. Properties of Silicom‘r"

coatings, for the infrared region. Abeles! formulae relating the
ical constants n and % (Ref 10) were
found to be inapplicable in Using
a different method (Ref 11) the authors determined the refractive
~ index n for comparatively thick layers: of silicon (4 > 1000 ). The
refractive index was calculated from

n= : S . . ' 2
. *(dmin"dmaxs ' (@)
vhere dpsy end dmax 8re the thicknesses at which minima and maxima
occur on the curves R{d) and R'(d). The calculated values of n &re
given in & table on P 556. For A= 540 mp n = 2.6-3.97, for 580 myp
n = 2,64-4.2, for 640 mp n = 2.6-4.1 and for 760 mp n = 2.71-4.32; the
higher values of n correspond to lower layer thizknesses. The authors
point out that the refractive index rises, In general, with increase
of A and that in thick layers the value ¢f n 13 close to 3.5 raportad -
for monorrystalline silicon (Ref 9). The authors found also that
after soveral days the originally amorphous layers of silicon with
a> 900 1 crystallized spontaneously; such crystallization did not
- gard 3/3 occur -An thinner layers (4<900 1). There are 4 figures, 1 table and
: 11 referonces, 7 of which are Soviet, 1 English and 3 French.

SUBMITTED: ‘February 17, 1959
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LISITSA, M.P.
P : the refraction
‘Polarizaticn-photametric method for meaau;ringib. 2 okt oksp.

indices for transparent semiconductors. (HiRA 14110)
no.3:1125-127 My-Je '60.

1. Kiyevskiy gosudarstvenn universitete .
1. Eev }('ngiconductors »htractomatry)

ey
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AUTHORS : . Rorsunakiy, V. M., Lisitsa, M. P. \
| TITLE:V Infrared Abaorptionil;dvnole pand Struoture of Telluriuﬁ?

PERIODICAL: ~ Fizdika tverdogo tela, 1960, Vol. 2, No. Ty PP 1619-1623

PEXT: Le Io Korovin and Yu. A, Firsov guggested the use of data on infra-
red abgorption for clarifying gome partioulars concerning the valenocy zone
gtructure of tellurium, Their group-theoretical investigations revealed
that two variants are relevant for the form of the energy spectrum of the
hole band: one ellipsoid in the center of the Brillouin zone or two el-
1ipsoids in the c-direotion.vA.decision can be made when the form of the
band, which 1s established bY the type of jgoenergetic planes is known.

To determine such a form was the main task confronting the jnvestigations.
In the oourse of them, the authors examined the edge of characteristic
absorption for two directions of the light vector and background absorp-
tion. The test pieces used for the purpose were made of tellurium single
crystals, that had been produced at the Leningradskiy institut poluprovod-
nikov (Leringrad Institute of gemiconductors) . Foils were cut in parallel

/ /
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, 82553
\ Infrared Absorption and Hole Band Structure of s/181 60/002,/007/035/042
\ ~ Tellurium B006/B060
to the C-aiia, then ground and polighed. As & consequence of such treat- ,_//~

ment, differently oriented microcrystals formed on the surface of the test
pieces, 80 that the reflection coefficients of the latter were practically
the same for both polarizations (Enc, ELC) in the whole spectral range.
The experimentall error in the determination of the reflection cosfficient
did not exceed 5%. On taking account of all other factors, the total error
was found to be Ak/k = 15%, In Pig. 1, the transmiseivity and refleotivi-
ty ourves are ghown for natural and polarized light for two gpecimens
(Specimen 1: 0.8% mm thick, impurity concentration ~10%4on™7,

Speoimen 2:
0,37 mm thick, impurity concentration 21101 - 1017cm73). Only the ourves
D and D, (penetrability in the ordinary or in the Ell c-polarized light,
respectively, for Specimen 1) exhibit a minimum at A = 11 p. By making use
of these data and results from Ref. T, the authors calculated the absorp-
tion curves for polarized 1light; they are gshown in Fig. 2. The position
of +the absorption edge was then determined from the point of inflection
(1s% line of the table) and by means of the extrapolaiion of the lineax
part of the curve to the point of intersection with the abscissa (2nd 1ine).

card 2/4
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Tellurium - B006 3060 i

The results are? o

| , -1 -1

v“~ pm hv“ ev v_L om hv_L ev
2800 0.39 2600 0.32
253%0 0.315 2470 0,308

was. found o be 0.33 + 0.01 ev.

The thermal width of the corbidden band wes found 10 B0
Some problems concerning the _gtructureless background vordering with
the charaot\aristic abgorption edge and extending gar into the longwave X

region, are discussed pext. It appears ceriain that it is closely
related to the free carriers. That the abgorption coefficient in the
baokground i olarization, jg explained by the dependence

of the effective carrier mass on the direction. The ‘main issue is then
first discussed, namely, the jon band ghape in the region
A =11 po It 18 shown in Fige 3¢ The three possible fanctions (4)) (5)

and (6) for x(»), based on ine one- or the ¥
written dowhe A number of experimental regults admits only (5) and
(6) for gelection, snd the fact that the absorptio

A
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Infrared Absorption and Hole Band Structure of 8/181/60/002/007/035/042
Tellurium. B006,/B060

and has a Gaussian form (Fig. 3, Curve 2) shows that only the k(¥) func-
tion given by (6) desoribes the experiments satisfactorily, and hence,
that the model of the two ellipsoids must be preferred. The authors thank
Yu, A. Firsov and L. I. Korovin for their interest and for having supplied
the tellurium single orystals. There are 3 figures, 1 table, and

12 references: 6 Soviet, 4 US, 1 Hungarian, and 1 Japanese.

ASSOCIATION: Kiyevekiy gosudarstvemnyy universitet im. Shevohenko
(Kiyev State University im. Shevchenko)

SUBMITTED: November 9, 1959
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s/181 60/08g?5§§/o13/036

. | ' BOO04 /BO56
- AUTHORS: Ligitgs, Wo.Be, Kholoder!, C. A:
] p1oLE: . .. .The Infrared absorption)land the Energy Structure of

o Cuprous Oxide
PERIODICAL: Fizika tverdogo tela, 1960, Vol. 2, No. 9, pp. 2117 - 2125

TEXT: The authofé aimed at interpreting the absorption bands of Cuzo in

_ the. infrared region a%b various temperatures, taking the presence of ex~
o ' cess oxygen into gccount. The infrared spectra were recorded by WRC=

d (1KS~6), MKC-11 (1IKS~i1), and & Perkin-Elmer~12B gpectrometer in the re-
gion A = 0.6 = 24 yps The samples mads from pure copper, which had been
produced by Yu. I. Gritsenko, had & +hickness of 30, 80, 200, and 350 uo
They were oxidized; the thinnest lamella being heatad at 1050°C in air
in order that they absorb additional oxygen. The temperature dependence
of the gpectra was investigatsd on 20-200 p thick gamples. Some of them
were single crystals produced according %o the method developed by

Yu. I. Griteenko (Ref. 2). The axperimental data are shown in Fig. 1

Cerd 1/3
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: _ 8L07
The Infrared Absorption and the Energy s/181 60,/002 /009 013/036
gtructure of Cuprous Oxide B004 /BOS6

(1ight transmissivity of .the Cu,0 polycrystals at room temperature) and

Fig. 2 (absorption of the polyerystal 80 p ab 20°K. This measurement was
carried out at the Institut fiziki AN UsSR (Institute of Physics of the
AS UkrSSR) on 0. V. Fialkovskaya's apparatus); Fig. 3 (absorption of
~ the polycrystal in the ragion A = 8.9 pu between 138 and 289°K); Fig. 4
(dto. at 198 - 440°K); ¥igs 5 (absorption within the region A = 12.6
at 162 - 2919K); Fig. 6 (dto. for single crystals at 209 - 4589K) ;
Fig. 7 (position of the maxima of the 8.9 and 12.6 y bands as a function
of temperature); Fig. 8 (vands between 15 and 17 p at room temperature
ond 1409K). It follows from Fige i that the thinnest sample, which, /\/
however, contained excess oxygen; ghowed the greatest absorption. The
maximum of the 8.9 p band decreases with rising temperature (Figs. 3,4).
Thig band is attributed to vibrations of the ion lattice. The increasing
intensity of the 12.6 p band with increaging temperature, however, cor-
responds to an absorption on thres holes. The bhand between 15 = 17 u 18
‘narrowed by a decrease of temperature., Thia brightening, which is of
particular distinctness on the longer-wave edge of the band, remains con-
served after subsegquent heating to room hLemperature. A superposition of

- Caxd;2/54
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The Infrared Absorption and the Energy s/181 60,/002/009/013/036
structure of Cuprous Oxide B004/B056

the vibrational band is carried out by a band that is based upon the
photoexcitation of the polaron. Basing on S. 1. Pekar's theory (Ref. 8),
the excitation energy for the transition of the polaron from the s- to
the p-state is caloulated to be 0.067 ev and A = 18.5 p, which agrees
_satiSfactorily with the experimental data A = 17.6 py 0.071 ev. These
data are not sufficient for interpreting the new maxima found within
the region 9 - 11.6 p. Ye. F. Gross, N. A. Karryyev (Ref. 1), and

1. Pagtrnyak (Ref. 2) are mentioned. The authors thank V. M. Korsunskiy
=Td 0. V. Vakulenko for their assistance. There are B8 figures and 9 ref-
erences: | Soviet, 1 U8, and 1 German.

ASSOCIATION: Kiyevskiy gosudarstvennyy universitet im. T. G. Shevchenko
. (XKiyev State University imeni T. G. Shevchenko)

SUBMITTED: May 4, 1959 (initially) [///
‘ Lo March 18, 1960 (afte: ‘revision)
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| 5/185/60/005/001/004/018
20,6100 (7043, 12957 1130) w5 /469
 foTHORS:  Iisitsya, M.Piif'Stﬂlzhevgkiy,, V.L.
TITLE: On the Ferml 1-‘{;sonanoe in the Caserof Carbon Tetrachloride

PERIODICAL: Ukrayins'kyy Fizyohoyy Zhurnal, 1960, Vol. 5, No. 1, pp. 34 - 39

~,
TEXT: . The paper deals with the problen of the Fermli resonance in the case
of .carbon tetrachloride. Tts aim is to show that for CCly the existing theory
jsin a satisfactory agreement with the experimental data referring to the Ferml
resonance. A comparison 1s made of the theory with the e'xperiment; for three
Ferml resonant doublets of CCly. It was ascertained that in the case of gaseous
CCly the theoretical value of the splittinggand the intensity ratios of the re-
sonating component are 1n satisfactory. agreement with the experimental data. A&
determination was also made of the distance 4 between the unperturbed levels, as
well as of the unperturbed frequencies of the fundamental oscillations of moleculeg
of gaseous and 1liquid CClu. The results of the experiment together with the non-
perturbed levels of an isolated molecule of CCI‘tk are given in a table. A com-

parison of the frequencies shows that in case of the phase transition gas - 1iquid

a general tendency appears {oward a decrease of frequencies. This result is
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3/185/60/005/001/004/018
A151/A029

On the Fermi Resonance in.the Case of Carbon Tetrachloride

obsérved as a rule in all md‘leoular compounds. The data of the table glve a
qualitative proof for the agsumption that the maxima of the fundamental absorpton
bands. shift in the case of the mentloned phase transition (see also Ref. 8). 1Ir
closing, the suthors point out that the results obtained in this work prove that
1t 1is possible to do away with the nonharmonious members of the potential energy-
in the ocase when the Fermi resonant is absent. There is 1 table and 9 references:

8 Soviet and 1 German.

ASSOCIATION: Kyyivs'kyy dershavnyy universytet im. T.H. Shevchenka (Kiyev State
: University imeni T.H. Shevvhenko). —

SUBMITTED:".July 1, 1959
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AUTHORS:s Gaponova, N, Ye., Lisitsa, M.P, and Tsyashchenko, Yu. P. ‘

- b . St e me—— aihd ~’:_______—;&———’—'— - A “

' TITLS: a j?'roqlrxo_nci.oi and .Intemltiu in the Infrared Spectrum of Bromoform

PERICCICAL:Optika 1 spektroskopiya, 1960, Vol 8, Nr 4, pp 466-470 (USSR)

ABSTRAC?: The absorption spectrum of bremoform (CHBrz) was investigated in the
‘region 460-11700 Gn';' using 8 technique described earlier (Refs 10, 11).
_The absorption spsctrun obtained is shomn in Fig 1. The interpretation,
synmetry, absogption coefficients at the band maxima (Egax)» half-widthe
. (M) and integral absorption (&) are listed ina table on pp 466-7. The
E : values of S ani [* are given only for the fundamental vibrations and .
for isolated bands which can be easily separated into symmetrical .
components. The table includes also the published (Refs 4, 8) \/’
frequencies of various band maxima, The intensities of the fundamental -
vibrations and harmonlcs were explained in terms of the degree of
polarity of the chemical bonds. Comparison of the absorption spectze
of GHBrz and CHClz showed that the integral absorption of the
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8/051/60/009/00#/00#/03#

E201/E191
AJTHORS: Lisitsa, M.E., and Tsyashchenko, Yu.P. '\\

TITLE: The Temperature Dependence of the Infrared Absorption
Band Intensities of Liquid Chioroform'

PERIODICAL: Optika 1 spektroskopiya, 1960, Vol 9, No 4+, pp 438-445

TEXT: The anthors made & quantitatlve atudy of the
temperature dependence of total infrared absorption in the
fundamental vibration bands V1 and VY, the most intense harmonics
2N and 2Vy, as well as the combination frequencies N1+ Wy
No + Vg and W3+ N g of liquid chloroform. Thess measurements
were carried out at five temperaturess ~58, =30, +20, +40, and
+0 °C. A cell used in this gtudy was described earlier (Ref 1);
pbetween 20 and 60 CC it was neated in an electric furnace and
below 20 ©C it was cooled in a cryostat shown in Fig 1. Some
results are given in Fig 2, which shows the fundamental vibration
bands V7 (Fig 2a), vy, (Fig 26), combination frequencies

No + Vg (Fig 2a0), 91 + Vy (Fig 27), and a harmonic 291

(Fig 2. The intensities of the bands v1 (Fig 3, curve 1),

—
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Ny (Fig
(Fig 4,

2¥; and

the temperature variations of the
CHC13, CHBr3, CCly and CBriy,{established a correlation

ilon coefficient of each liquid and the
ent of the intensity of the bandz,

between the volume expans
mean temperature coeffici

8/051/60/009/004/004/034
E201/E191

erature Dependence of the Infrared Absorption Band

1es of Liquid Chloroform

3, ocurve 2), Ny 9y (Fig 4, curve 1), " + 34
curve 2), N3 * Vg (Fig 4, curve 3) all fell linearly \///
with increase of temperature. The intensities of the harmonics

2V were independent of temperature, Comparison of —
vibrational absorption bands of

There are 4% figures and 20 referencess
10 English,

SUBMITTED: Jamuary %, 1960
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LISITSA, M. B.

Doc -Phys-Math Sci - (diss) "Intermolecular interactions and infra-
red spectra." - Minsk, 1961. 34 pp; (Ministry of Higher, Secondary
Specialist, and Professional Education Belorussian SSR, Belorussian
State Univ imeni V. I. Lenin); 200 copies; free; list of author's

" works .on pp 33-34 (35 entries); (KL, 6-61 sup, 191)
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) 7 E201/E491
AUTHORS : Lisitsa, M,P, and Strizhevskiy, V.L,
TITLE: The Temperature Dependence of the Intensities of

Vibrational Absorption Bands in Gases
PERIODICAL: Optika i spektroskopiya, 1961, Vol,10, No,l, pp.48-54

o TEXT: = The authors consider theoretical aspects of the
‘ temperature dependence of the integrated intensities of //
; vibrational absorption bands of gases, Apart from the
3 "Boltsmann factor" (Ref.4), the authors consider the effect of
anharmonicity of internal molecular vibrations and the effect of
light emission on the intensity of vibrational bands. Formulae
are derived which give the temperature dependence of the
integrated absorption, The new formulae differ somewhat from the
' usual expression, Comparison of the available experimental data
. on carbon tetrachloride, bromoform, chloroform and other
: molecules (Ref,1 to 3) -rith the new formulae showed fairly good
agreement but further work is necessary for reliable conclusions,
There are 15 references: 14 Soviet and 1 non-Soviet (translated

Card 1/2

i AR VR RN A IS TR Y

BT EEAREY R R A Plei SRR RIS 2O SUAGRERR DAL OV JTcoh B EEA] BRec ey

APPROVED FOR RELEASE: 06/20/2000 CIA-RDP86-00513R000930110013-3"



"APPROVED FOR RELEASE: 06/20/2000 CIA-RDP86-00513R000930110013-3

R I G N S Y

$/051/61/010/001/004/017
3201/E491

’I;he Temberafura Dependence of the Intensities of Vibrational
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into Russian),
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n spectrum and molecular symmetry of hexa-
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Temperature effect on the infrared spectra of organosilicon

compounds, Part 1. Crystalline hexaethyldisiloxane. -Ogt.
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KIREY, 0.8.; LISITSA, M.P.
- Temperature effect on the infrared spectra of silicon organic
compourds. Part 2: Liquid hexaethyldisiloxane. Opt. i spektr.
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KIREY, G.G.3 LISITSA, M.P.
DIy e
Temperature effect on the infrared spectrz of organosllicon com-
pounds. Part 3, Octamethyltrisiloxane. Opt., i spektr, 12
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$/020/62/145/006/008/015
B181/B102

AUTHORSx' Lisitsa, M..P., Strizhevekiy, V. L., and Khalimonova, I. N.

TITLEs _Anomalous intensity~distribution of vibration bands from
: - Fermi resonance

PERIODICAL: Akademiya nauk SSSR. Doklady, v. 145, no. 6, 1962, 1262-1264
TEKT: The Ferni resonance in absorption spectra of multiatomic molecules

was studied theoretigally, paying special attention to intermolecular
interaction (A. S. Davydov, Teoriya pogloshcheniya sveta v molekulyarnykh

kristallakh ~ 'Theory of light absorption in molecular crystals - Kiyev, fyk//
1951)., It has been found that the doublet lines must be polarized at 5
right angles to one another. Measurements made in polycrystalline layers

of CCI4 showed that both lines are polarized equally. Absorption in the-

region of vibration from plane deformation of the symmetry B1 with the

“complex term of the same symmetry were studied in the case of 1£quid and
crystalline iodobenzene and chlorobenzene. The intensity ratio of the two
doublet'lineg Iv'/Iv is almost 1 for 0014, for the liquid benzenes < 0.1,

card 1/3
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Anomalous intensity-distribution... B181/B102

s e

for iodobenzene crystal (T = -35 to -167°) about 10, and for crystallized
~ chlorobenzene about 1. The anomalous intensity ratio can be explained by &
the results arrived at in an earlier paper (V. L. Strizhevskiy, Optika 1 -

. 8pektroskopiya, B, 165, 1960). If v and v' are resonance terms and if /
- 2L 2 .
: vv! k-1 & . :
R Iv'/Iv7 1, then the condition _6—-< SR TED K215 (1) is obtained ,/
7 ¥Where va' is-the matrix element of the vibration energy transfer from
t molecule to molecule, § is the "natural” distance of the splitting com-
’ <] o : 4]
! ponents k = pov/pov" pgv and Pyy+ @re the matrix elements of the dipole

1. \ moment for thé corresponding transitions. If va;<0 and §> 0, then

doublet maxima. From (1) and (2) it follows that a migration of the

vibration excitation in the crystal, which makes intermolecular resonance

. possible, is the cause of the anomalous intensity ratio. There are
: 3 figures, . ‘ .

2 2_, . _
. (?) - 1>E—k—1 (2) 1o obtained from (1) where % is the distance of the

Card 2/3
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ASSOCIATIO&: Kiye’#akiy gosudarstvennyy universitet  im. T. G. Shevchenko
: (Kiyev State University imeni T. G. Shevchenko)

PRESENTEDs  April 13, 1962, by I. V. Obreimov, Academician

SUBMITTED: . April 10, 1962
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LISITSA, M.P,.[lysytsia, M.P.]; VALAKH, M,Ya,
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Infrared absorption and the atructure of CdS zones. Ukr,
fiz, zhur, 8 no,10:1142-1149 0 '63, (MIRA 17:1)
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AUTHORY - Lsites, M. Pij Mualiwonovs, 1. N, . = é/ I
TITLE: Dﬁper’aionof ‘cr,y'sv{‘;iljl‘]:.inei diphenyl ”é‘éieﬁﬂené] in the infrared region

. soimeE: _;op_t‘;g;;;gg,ek;ms'kopayg, Ve L, no. 6, 1963, 793-797

- ‘TOPIC TAGS: - dgscillaton_strehgths,_diapersion, absorption, diphenyl acetylene
ABSTRACT: - : The: purpose of the work was to measure the dis
-crystalline. diphenyl acetylene in the 0,75 to 17 my wavel
the oseillator: strengths on the basis of the dispersion
compare the resultant values, The dispe
tion procedure. . The values of the index
. '@ formula involving the reflection at the crystal-air interface and the absorption
coefficient, which allows of determining ¢

: he index with an error of 15%. The
frequency dependences of the index of refr

action and absorption coefficient are
consistent with classical ‘electronic theory. The oscillator strengths were cal-

~ -culated on the basis of the absorption by moans of the usual formmla and on the
basis of the dispersion by means of two formulas based on the Kranmers relations.,
. The oscillator Strengths computed on the basis of the absorption and dispersion

B it

perai'on and absorption of
ength region, calculate

and absorption data and
rsion curves were obtained by the reflec-

of refraction were calculated by means of

A S
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aata 'aér‘ééf wellforthe nost 'ihténaé'longer warelength bands at 690 and 759 cn

e sup -1, but-show significant -divergence for the weaker shortest wavelength band

(1077 em sup-=1). .The divergence is partly explained by the distortion of the
dispersion curve in the region of relatively weak bands; additional factors are
the use of the free electron mass and charge in the computation formulas (instead
of an effective mass and effective charge) and the possible influence of exciton
‘effects. Origs art. has: 8 formulas, 5 figures ard 1 table.

. SUBMITTED: 060ct62 DA ACQD: 15hlé3
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found to he proportional to the wavelength r
~er, 2rd 15 in good agreement with theores
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ssults also indicate that scattering by
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the renecticm tmn the specimen with the reflection from a standard mirror with a .
known R; a UM-2 monochromntor with an AgS photocell was used for the visible regxon
measurements; an IKS-6 spuctrophotometer for the measurements in the infrared. The i
values of the absorption coefficient k and the index of refraction n were calculat-
¢d on the basis of the measured values of T, R, R' and d by means of formulas ad- :l
duced in the paper. The inferred values are presented in the form of curves and a ;i .
table for n, and compared with the corresponding constants for PhS single crystnls.n A
taken from the literature. In the 1 to 4 u region the index of refraction changes u
little, but remains consistently below the value for single crystals, In the wave- !; AR
. {i length region below 3 u the absorption spectrum of the films agrees with the absorp-'
; ; ' tion spectrum of single orystals, but in the longer wavelength region exhibits ad- 'x.,"‘ :
- ;.ditional absorption that depends to some extent on the size of the crystallites. “ o
ihis additional absorption is tentatively attributed to the presence in layer crys=
tals of a high concentration of structure defects, for this absorption tends to de~
"crease with increasing crystallite size, The nature of the absorption platecau is 1
discussed and the absorpt:lon in this region is associated with an exciton mechan- 1T
1sm. "rhe authors are unccroly grateful to V.Ye.Lashkaraev for his interest in the |

.work and discussion of theo results, _nnd to P.P.Pogoretskiy and I.ll.mluonovg for| - "5-:.
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Z:TI’I‘I.E Colntrol of the quality of plane ogtical 3urfaces ' 21 l{.,,ﬁ' ,
'SOURCE" Zhurnal prils ladnoy spektroskopii, v. 2, no. 5, 1965, !409—11-1‘& .
‘ TOPIG TAGS. quality control, optic research, surface property :

»ABSTRAGT.; A procedure and’ apparatus are described -for the control of
{the quality of the' flat optical surfaces with accuracy not lower than| ...
~10.01 ‘of the wavelength of visible light. The procedure 1s ‘based on s
7 imnlti-frequency multﬂpath 1nterference,,f rst used by D. R. Herriott |-
o1 J0SA v. 51, 1142, 1961). . The smoothnességnd planeness of the entire
‘isurface can be checked simultaneousiy by 1lluminating the sample with
{a set of monochromatic- light beams of nearly equal frequencies. An
' optical diagram of the apparatus is shown in Fig. 1 of the Enclosure.
" |The monochromatlc seti; of beams was generated by means of a single = |-
38 munochromator (UM-2)ﬂ with a set of equidietant slits placed in the .
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plane b’i";lthe‘:é:'f‘énti"é."r'ic'efslit'.ﬁ;-:The interference fringes were measured

- “lof- tnexpensive and readily;availablei parts. Surface defects could be | -

. |readily detscted with accuracies 0.005 if the mid-section of the
~-ivisible gpectrum was used. ~The apparatus can be used to control sur- -
, i ‘

.-jorig. art. ‘hass - 4 flgures 7. formulas and 1 table. .

" lassooraTzon: None e b

face inhomogenelties riot. only of’ transparent pbutialso of opaque ‘objects. '*.

AP :
PROVED FOR RELEASE: 06/20/2000  CIA-RDP86-00513R000930110013-3"



