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AUTHORS : Prymachenko, V. Ye., Litovchenko, V.G., Lyashenko,
V.I. and Snitko, 0.V —

TITLE: The study of fast and slow electron states on a
germanium surface

PERIODICAL: Ukrayins'kyy fizychnyy zhurnal, v. 5, no. 3, 1960,
345.356

TEXT s The effect of an external electric field is studied on the
dark conductivity (the field effect) and on the surface recombina-
tion of thin germanium plates in vacuo. The field effect was invesg-
tigated at a d.c. voltage, as well as by applying rectangular pulses;
this made it possible to determine separately the parameters of the
fast and slow surface states. The method of investigation used is
more advantageous than earlier methods; in particular, it permits
studying all the surface states on a single specimen. The size of
the specimens was approximately 1.5 x 0.5 x 0.015 cm. The specimens
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were treated with CP-4 and, after measurements, with boiling H50,.
The germanium plates were p-type with specific resistance 40 - 50
Ohm. The specimen served as one plate of a capacitor to which a
d.c. voltage of 2500 v was applied as well as an a.c. voltage (rec-
tangular pulses). The dark conductivity o was measured by a com-
pensation method. The change in conductivity Ao (following the
application of the rectangular pulses), was measured by a speci.al
circuit. The rate of surface recombination was determined by the
effective relaxation time v of the photoconductivity, following
the illumination of the middle part of the specimen by the rectangu-
lar pulses of light. The relaxation of the photocurrent followed an
exponential law. A diagram is given of the circuit used for the in-
vestigation. Curves are given for Ao as a function of the charge
Q induced on the germanium surface. The presence of a minimum on
the experimental curve Ac(Q) permitted determining -the surface
potential Y for each Q, The total surface potential reaches 15 kT/e
~ 0.38 eV,, i.e. it is approximately equal to half the width of
the forbidden germanium zone. Further, the field effect makes it
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possible to determine the charge Qg in both fast and slow states,
(Qg = Q - Qg, where Qq is the space charge). 'The surface charge in
fast states changes relatlvely little for small Y, wnereas for large
Y it changes rather sharply. The dependence of Q on Y leads to the
interpretation of the energy levels (discrete vs. coutlnuous) The
authors assume discrete interior levels; this assumption is support-
ed by the results of recombination measurements and is alsc in agree-
ment with A, Many's results (Ref, 21: J. Phys. Chem., Solids. 8, 87,
1959)., Therefore, the results obtained from the field effect for
the fast states are interpreted by the authors by means of a model
of four discrete levels, whose parameters are given in a table; for
the slow states, two discrete levels are assumed. The chargec of

the slow states is much greater than that of the fast states. Hence
the slow states are of basic importance in screening the constant
external field. Further, the dependence of the rate of surface re-
combination s on the surface potential Y is plotted and dizcussed.
The fast levels are responsible for the recombination; two or even
three such levels can substantially contribute to it; but, in gen-
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eral, one of the fast levels is predominant in surface recombination.
The values of the capture cross-sections of electrons and holes are
given in the table. The me asured values of the parameters of the
surface levels depend on the etching method (by means of CP-4 or by
H405) and on whether the surfaces werc freshly etched or a long

tIime ago (their previous history); thereby the difference in the
parameters is, however, not as considerable as should have bcen ex-
pected; the concentration of the fasi states, and especially their
recombination capacities show considerable dependence on the pre-
vious history of the specimens. Finally, the presence of an oxide
layer on the germanium surface is considered as definitely estab-
lished; this layeér has a complex chemical and polycrystalline struc-
ture. The layer is the main reason for the complex system of sur-
face states of germanium. The slow states are found on the outer
surface of the oxide, being mainly determined by adsorbed atoms,
whereas the fast states are on the interface Ge-oxide, being mainly
due to imperfections of structure and extraneous atoms. There are

5 figures, 1 table and 36 references: 14 Soviet-bloc and 22 non-Sov-
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jet-bloc. The 4 most recent references to English-language publica-
tions read as follows: E. Harnik. G. Margoninski! Phys. a;Chem.
50lids, 8, 96, 1959; A. Many, J. Phys. Chem. Solids, 8, 87, 1959;
R.E, Schlier, H.E. Farnsworth, J. Chem. I_’hys., 30, 917, 1959; G.a,
Barnes, P.C. Banbury, J. Phys. Chem. Solids, 8, 111, 1959.

ASSO0CIATION: Instytut fizyky AN USSR (Physics Institute, o5 Ukr
SSR)

SUBMITTED: November 5, 1959
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AUTHORS: \Eifovohenko, V. G. and Lyashenko, V. I.

TITLEs Investigation of the properties of a germanivm surface at
diffarent temperatures. I. Amplitude characteristics

PERIODICAL: Fizika tverdogo tela, v. 3, no. 1, 1961, 61-72

TEXT: The properties of a real germanium surface at room Lemperature are
well known, but those at low temperatures have hardly been investigated;
and it is uncertain whether the energy distribution of the surface levels
in the forbidden bend is discrete or contiruous A knowledge of the
temperature dépendence of the electron surface-state parameters (E, N, and
the .trapping cross sections cp and cn) could clarify this problem, but the

T-functions had to be known for each single surface level in a large
temperature interval. The authors investigated several parameters in the
region of 170-305°K, which are characterisfioc of the surface properiies of
germanium, and this paper reports on the results., The sxperimental method
has been described in Refm, 4, 6, 7. 7T0-300p thick n-type Ge specimens of
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quadratic shape have been investigated; they had been cut in the (110)
plane, and had a resistivity of 20-45 ohm.cm (at 3000K), a volume lifetime

of ‘rof.':250 103usec, and 8= 100-200 cm/sec. The following measurements
vere mades 1initial change of the conductivity'Ag of the specimen due to
fiald pulses (10'6 Bec); the change AG‘ after the relaxation processes;
the change 8F’, 30 soc after the field had been turned on; the proper time
1., of the short-period relaxation of the field effect, and the proper time
Te of the relaxation of photoconductivity. The dependence of these

quantities upon a constant trensverse electric field has been measured
for a number of fixed T-values between 170 and 305°K, and the temperature
devendence of kinetic characteristios without a transverase field (E4=0)
has been recorded., The results of the measurements are illustrated in
diagrams. Fig. 1 shows A6'3 as a funoction of a charge Q; which had been

induced on the semiconductor by a constant transverse fisld for n-type Ge,
no--5.4'1013 o::m'3 in a vaouum. Fig. 2 shows the initial vend of the band,
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Y,(T), and the work. funotion X(T) of different surface states as functions
of temperature., For n-type specimens, Y, changes to negative values with
a decreasing temperature (at T=175°K, Yo&£ -5.5 kT/e) but increases for
p-type specimens in the positive range. Measurement of the quantities
4, end Ae, made it possible to determine the mobility of the field effect

(“'f.a.'A’p/AQi)' Fig. 3 shows the initial mobility fb, . ., end the
quasi-steady Pe.e.2 28 functions of the surface potential Y for various

values of T, The parameters of the fast surface levels have been calculated
from experimental dsta on K. e (Y); results are given ir. Table 1.

Analogous computetions were made for slow surface levels, Table 2 gives the
results. The investigations showed that fast and slow surface levels have
the following in commom: They are disorete, show the sume number, and the
concentration of the mean surface levels is about one order of magnitude
— A smaller than that of the outer ones. The position of the fast surface
energy levels does not fully agree with that of the slow levels, but this
deviation is less than 2 kT/e. The concentrations of tne slow surface
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levelas are in all cases 2-4 times higher thanthose of the fast surface
levels. There are 5 figures, 2 tables, and 38 references: 14 Soviet-bloc
and 24 non-Soviet-bloc.

ASSOCIATION: Institut fiziki AN USSR Kiyev (Institute of Physiecs,
AS UkrSSR, Kiyev)

SUBMITTED:  May 30, 1960

Legend to Tables: 1) Number of specimen 2) surface ssate; 3) within
S within 3 hr after etching.

24 hr after etohing; 4) aged specimen; 5
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(Germanium)
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AUTHORS Litovchenko, V. G., Frolov, O. S., and Pao Shchih-mao
Oy V- *
PIPLE: Study of long-period variations in electrical properties of
) germanium surfaces

PERIODICAL: Fizika tverdogo tela, v. 4, no. 4, 1962, 833 - 845

TEXT: A method of studying surface-sensitive effects in semiconductors is
presented. The basic idea is to examine the long-period relaxation of
conductivity and work function in the case of adsorption. A specific
feature of this method is that not one but two quantities characterizing
the surface space charge are to be determined by experiment, namely, the
surface conductivity and surface flexure of the bands. The results of ex-
periments on the electrical surface properties of n-type germanium were
consistent with theory. The method is therefore recomnended for the
quantitative investigation of catalytic reactions in gases and of the
electronics of metsl and semiconductor surfaces. The iost important
results of this work (numerous numerical data on Ge are given) huve been
reported at the Vsesoyuznoye gsoveshchaniye po poverkhnosti poluprovodnikov

- Card. 1/2
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(Al1-Union Semiconcuctor Surface Conference), Moscow, June 5 - 6, 1961,

Professor V. l. Lyeshenko, I. I. Stepko, Candidate of Physics and Mathe-

matics, and 0. V. Snitko are thanked for discussions. There are 8 figures,

2 tables, and 27 references: 9 Soviet and 18 non-Soviet. The four most £5
recent references 4o English-language publications read as follows:

J. K. Zemel, R. F. Green. Proc. Int. Conf. Semic., Prague, 549, 1960;

R. F. Green et al. Phys. Rev., 118, 967, 1960; R. F. Green. J. Phys. a.

Chem. Sol. 14, 291, 1960; Amith. J. Phys. a. Chem. Sol. 14, 271, 1960: .
G. Dorda. Czechoslov. J. Phys., B10, 406, 1960. ’

ASSOCIATION: Institut poluprovodnikov AN USSR, Kiyev (Institute of Semi-
conductors, AS UkrSSR, Kiyev)

SUBLITTED: September 20, 1961
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T4, 790
' AUTHORS: Litovshenko, V. G., and Lyashenko, V. I.
TITLE: Adhesion of non-equilibrium carriers on the surface of
germanium

PERIODICAL: Fizika tverdogo tela, v. 4, no. 8, 1962, 1985-1993 )

N TEXT: The temperature dependence of the relaxation of photoconductivity
of thin germanium specimens was investigated. The adhesion of minority
carriers was proved by the following results: (1) The £illing of the traps
with carriers produced by a constant light oi high intensity excludes the
recombination mechanism of the relaxation of photoconductivity at low
temperatures. (2) The oarriers produced by the pulse itself fill the traps L/k
completely. At 2009K the relaxation ocurve is exponential when Vins is

small, but becomes less exponential with inczeasing Yinj' (3) with weak

signals and low trap concentrations the mobile pairs responsible for photo-
conductivity are extracted from the specimen by a sufficiently strong
longitudinal electric field. In the presence of carriers adhering to the’

Card 1/3
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surface, the excited carriers near the adhesion center are localized and
cannot be extracted. (4) If injection is achieved by a rectifying contact,
the relaxation of non-equilibrium conductivity has a long-wave component
at very small Yinj and low temperatures. This component is destroyed by

weak illumination. (5) If pairs are injected into well-developed inverse
or accumulation layers, long-lasting relaxation is observed at small Yin;j' _/’L
and low temperatures. (6) Long-lasting relaxation occurs primarily in the /

case of n-type conductivity. Further experiments indicate the occurrence of
carriers on the surface, and not inside the germanium specimen. Adhesion oI
carriers of one sign on the surface automatically excludes carricrs of the
other sign from carrier conduction in the interior, and the iree carriers
will move only parallel to and in the vicinity of the surface., Adhesion
occurs at temperatures which are the higher the thinner the specimen. The
lifetime of free electrons 'adhering to the surface is given by

L Ll ) 1—fa
" Caung N, F T+exp(Eyy—Y,—Up) * (2)

E YA /AT Y =1
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P \
with illumination it is - = 4n . :
! n.——'; o
oy [rheyy 1+eoxp(Ey—Y,—Up) 171 f,,-, 1 i
—(C,.U"o ‘1 [kAs,) -+ j;,l Y, 1..-1,. ' (j)

The notations are obviously taken ‘from ¥W. Shockley, W. Read. Phys. Rev,,
87, 835, 1952. There are 4 figures.

ASSOCIATION: Institut poluprovodnikov, AN USSR Kiyev (Instisute of
Semiconductors AS UkrSSR, Kiyev) . , //%/

SUBMITTED: December 25, 1961
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e /5 /’-_‘-;"l
AUTHORS : Primachenko, V. Ye., Litovchenko, V. G., Lyashenko, V. 1.,
and Snitko, O. Y. T - ’

1 .

. "\
TITLE: Minor\ty carrier adhesion on .the pilicbn surface

PERIODICAL: Fizika tverdogo tela, v. 4, no. 10, 1962, 2925-2930

TEXT: This paper is aimed to show that under certain conditions a
charge accurulation may occur on the silicon surface and that the

_ bipolarity (An = Ap) may be diaturbed. This is, however, coniradictory
to the observations made by other authors (see e.g. Phys.Rev.101, 1272,
1956; Semic.Surf.Phys.,85,1957). The disturbance of bipolarity of the
intrinsic photoconductivity observed is attributed to minority carriers
accunulating on fast surface levels. The same method of investigation

" was used as described in orevious papers (FIT 1,980,1959; FIT 2, 9591,

+ 1960; .UFzh,5,345,1960). The specimens were n-type Si single crystal

. platelets 200-400u thick with resistivities of 30 - 200 ohmecm and volume

. lifetimes of ~ 1000usec, the surfaces of which had been etched with Cp-8.
In germanium the bipolarity .of the surface photocurrent may be disturbed

Cavd 1/3
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only at low .temperatures, but. in etched silicon it may be disturbed even
at room temperature. This is proved (1) by the.nature of the photo-
‘conductivity relaxation of thin samples if the oscillogram shows two
exponents with widely differing time constants;.(2) by the constant t_.

of the short-term photocurrent component being "inversely proportional
i to the electric field appliéd,; whereas the constant of the long-term
i component is independent of 'it; (3) by the fact that the long-term »
" - component can be caused fo vanish by the usual method of trap filling; “
(4) by the long-term component increasing as -the temperature decreases,
while the short-term component decreases and almost vanishes completely,
this being related to the intensified charge accumulationj in both cases
int = £(1/T) follows a linear course; (5) by the results obtained in a
“gtudy of the kinetics of the field effect also indicating a disturbance
! of bipolarity. This bipolarity ig clgo indicated by the field dependence
- of Ton and T, and (7) it is particularly pronounced in samples kept on

RN

 "air for a longer period of time after they had been etched. (8) Experiments
" on the condenser photo-emf proved that the disturbance of the photocurrent
bipolarity of Si in related to a change in the surface charge. . Such 3

Card 2/3
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cn Etv- u’nc N ) 1
disturbance occurs when —6-p- exp o <« 1 and ‘rchCpexp(-Etv/k'I)g

where cp and Cn are the electron and hole trapping cross sections, Etv
the energy of the levels relative to the valence band, Mne the electron

‘ Permi quasilevel relative to the conduction band, To the recombi.native

.; lifetime and N, the effective number of levels in the valence band.

There are 3 figures. %

ASSOCIATION: Institut poluprovodnikov AN USSR, Kiyev (Institute of ¢
Semiconductors AS UkrSSR, Kiyev)

- SUBMITTED: February 6, 1962 (initially) June 12, 1962 (after revision).:
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LITOVCHENKO, V.G. [Lytovchenko, V. H.]

S O AT B d o
- Kinetice of monopolar nonequilibrium conductivity in the

., 8 no,10:1117-1127
Ic;e%éi)gn of a space charge. Ukr. f£iz. zhur (T iy

1, Institut poluprovodnikov AN UkrSSR, Kiyev,
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LITOVCHENKO, V.G. [Lytovchenko, V.H.); LYASHENKO, V.I.

y t, varicue tempera-
i= properties of 2 gilicon surface a
f’l]]-:'g:f ”lel;'.og?.z: zhur, 8 no,10:1170~1171 O, 163,

Effect c¢f heating on recombination surface 1ev?i§ Rinlgfgcon.
Tbid.s1171~1172 _

1, Institut poluprovodnikov AN UkrSSR, Kiyev.
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LITOVCHENKO, V,G.; LYASHENKO, V.I.
ilactrophyuical properties of the actual surface of silicon at

. Fiz. tver, tela 5 no.11:3207-321L N
v"g;ying temperatures z (hzrh 16112)

1, Institut poluprovodnikov AN UkrSSR, Kiyev.
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iHOVC@E@Q,,_Y_,_,Q. fLytovchenko, V.H.j; SNITKO, 0.V.;
i FROLOV, O.S.
Effect of an external electric field on the work function
of thin lead sulfide filme. Ukr., fiz. zhur, 8 no.10:1110~
1116 0 '63, . (MIRA 17:1)

1, Institut poluprovodnikov AN UkrSSR, Kiyev,
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'ACCESSION HR: ATS020445 UR/0000/64/000/000/0020/0021 ;
: i
. AUTHOR: _Litovchenko, ‘. G.; Lyashenko, V. I. .601 i
: = , (B |
;_TITLB: Investigation of the natural surface of silicon at various temperitures §
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"ABSTRACT: 1In spite. of the wide use of silicon in scientific research and for prac-
‘tical purposes, its siirface properties have been insufficiently studied. The au-
ithors conduct’ studies at temperatures T where the forbidden zone interval on. the
is considerably broadened. Studies at Jow temperatures vhere the system of

‘surface 1 ire;
surface layers is stable can be used for solving several thedpetical problems: 1)

‘deternining the nature of energy distribution in the layers (discrete ov‘continucv:s);;
'2) the effect of temperature on the probability characteristics of capture by a
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‘fect at constant voltaje, the pulsed field

constant at the lowest temperatures.

‘perature range.
‘It was found that Nvconst and the

the fast surface level system up to 100°C.
‘system of surface electron &
uum: Nt may be changed by a
surface recombination.
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t be known for design purposes.
The authors measured the fiell ef-

.aon" surface was gtudied in the 180-620°K range.
effect for small signals and photoconduc—

.tivity in darkness and under constant illumination.

‘ally shifted toward the region of minus values
Sometimes ¢

The differences are caused by di
L E: decreases linearly with a reduction in T. The
. !data support a discrete model for fast surface levels.

.tant factor in photoconductivity at low temperatures,

‘anism is the sole factor ordinarily at room temperature.
There is a considerable change in the

tates after heating for 0.5-2.5 hours at 100°C in a vac-
factor of V10, and the same applies to the speed of
The changes are stable, only

_atmospheric conditions, and almost completely restore
ffact of temperature on the plactron system
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uﬁr.;:élgq'yric;‘ﬁgii pulses. Tho mesisurenents vere nade in -
thin semples (~ 300u). of f=type silicon (~ 103 ohsiecnm,
"-~(1]J.)1p_1;nne' and etched. - A élaﬁdled\deucrij;tiott of

gnd of data’ on the -pand 1nadel of the reaii surfeace
jof the gilicom, is conte- : gga,rate,rarticlcl(U?‘._m.fr‘___lo, ne. 2, 1965). The °
resul.ts show that-the form of the photoconductivify relaxation mey be comaected witl %
ithe character of the apace-charge surface layer. A moiel s propesed far the eledw|
troumlic ‘trensitions, acuordiag to which the accumui ers in the band i3
‘dus to the “delayed recsombination” levl, According to this model, {11umination
‘trannfers the "delsyedl recombination” levels into pure ccmbination levels, and
‘therefore the long~tizie relaxation ig elimknated by {1lunination. Vhen the temper=- .
sture is incrensed, ¢t the contrary, the numbder of jevels going over to the "de~
iayel recombinntion” levels {ncrreases, in agreement with experiment. It i8 ghowm
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ABSTRACT: The spectra of sur
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smooth rise in photoconductivity wi.1 decreasing wavelength to the absorpeion edge.
At low temperatures the spectra exhibited a more monotonic behavior. The presence
of the structure in the spectra indicates & discrete character of the energy distri-
bution for the main surface traps. The activation energies calculated from the spec-
tra agreed with those cbtained from the differential field effect. The dependence
of the infrared conductivity of the {1lumination, its kinetics, end the influence of
i1lumination with white light on the spectra and on the kinetics were also investi-
gated. In the latter case it is possible to determine the surface potential without
knowing the minimum of the surface conductivity. It is concluded that detailed in-
vestigations of the spectra of surface infrared conductivity and its kinetics as well
as its temperature and field dependence, can serve as an effective new method of
investigating the properties of surface centers and the laws governing the non-
equillibrium processes which occur {n the space-charge region. Oorig. art, has:

6 figures and 3 formulas.
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TITLE:t Effect of external electric field on the infrared photoconductivity of "pure”
gildoon,, 4

SOURCE: Fizika tverdogo tela, v. 8, no. 9, 2765-2767
TOPIC TAGSt photoconductivity, electric field, IR radiation

ABSTRACT: The article deseribes té effect of an external electric field on the IR
photoconductivity observed in_thinl(~0.5 mm) samples of n- and p~type silicon con-
taining impurities in amounts less than 1013 em=3, This effect is important in deter-
mining the mechanisms of formation of extrinsic photoconductivity. The field E was
5 x 105 V/em, and the photoconductivity was measured in the 0.9-3 p wavelength range
at 297°K. IR photoconductivity spectra obtained in the ahsence and presence of the
external field are conpared with the spectrum of surface traps obtained from the dif-t
ferential field effect, It is shown that in most cases the photoactive absorption of
I8 light on surface centers is due to "impurity center ~ majority carriler band” tran-
sitions. Orig. art. has: 1 figure and 2 formulas. —
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TITLE: Photoelectric characteristics of the capacitance of a gurface charge varicap|

SOURCE: Radiotekhnika i elektronika, V. 12, no. 1, 1967, 76-86 ';

i : I
.'_-:‘ TOPIC TAGS: varactor diode, silicon semiconductor, /jmé JQC*MV/W/*"”L'}

oxide-silicon (MOS) varicaps were studied, The varactors were made from rec-
tangular high-resistance (5 x 101 — 5x 102 ohms/cm) photosensitive :
silicon chips (dimensions, 15 x 5 x 0.5 mm). The varicap was made from one part
of the chip (area of the gsemitransparent metallic electrode, q,lO‘z—- 1 mm¥“; thick-
ness of the oxide, 0. 3 4 ). The other part of the chip was used for photocon- i
ductance measurements from which the level of injunction of electron-hole pairs \
A n was calculated. The varicap was {lluminated with a tungsten incandescent lamp;i
the intensity was varied with platinum filters. The capacitance of the samples was ‘
i

i

ABSTRACT: The photoelectric properties of the spacecharge capacitance of metal- %
%

!

\
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\ measured with a resonance circuit in the 50—100-Mc frequency range at different
| pias voltages; the maximum amplitude of the measuring a-¢ signal applicd to the
| yaractor was 25 mV. Two types of varactors were studied: 1) those with low
o lateral resistance (the dielectric layer had pok 3 108 ohms/cm); 2) thosc with high
" | lateral resistance {Pok < 10 1 ghms/cm). Capacitance was found to increase wita
A increasing light intensity and to decrease with increasing reverse bias in both
\ cases. Capacitance was also found to decreaseé with increasing frequency in both
'\ types of varactor. Orig. art, has: 10 figures and 3 formulas.
\
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TITLE: Some results of experimental studies of aCmobpheric tur-
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- .
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TOPIC TAGS: meteorology, atmospheric turbulence, radiosonde, air
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"ABSTRACT: A description i8 given of methods and equipment for
-measuring air turbulence over Moscow, Sukhumi (Caucasus), and .
Tashkent (Kazakhstan), One of the noteworthy features of the

method 18 the synchronization of measurements of air turbulence with'- -
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such parameters as alr temperature, humidity, pressure, wind velocity
and wind direction. Turbulence was measured mostly by balloon~borne:
radiosondes with an A=22-III accelerometer attached, Sufficient
data have been collected (457 radiosonde ascents im 1961—62)
to determine a turbulence pattern over the aforementioned lucalities,
Turbulence occurs with the highest frequency in the 1—2 km ground i
layer, it then decreases reaching a minimum at 6-—7 km and then l
reaches a maximum again at 10—12 km. Data were analyzed to deter~= !
mine other turbulence characteristics depending on location, season,%
altitude, etc. It was noted that turbulence generally depends on i
thermal and dynamic stratification in the atmosaphere.and frequently |
l
|
|
i
}

i
i

occurs during pronounced vertical wind and temperature gradients.
Two turbulent layers are frequently observed: one above the fjet
stream and one below it, Turbulence 18 minimal on the Jet stream
level, It was also observed that over Moscow and Sukhumi the
turbulent layer seldom exceeds 200==400 m and only over Tashkent at
5==7 km 16 it ever. more than 1000 m thick. The experimental vork ‘
was carried out by the Central Aerological Observatory, Moscow. Also
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ited States and data collected

cited are turbulence data for the Un
he Far East and

by Ee As Hyde (1954) for alr youtes £
back, and London to North Africa.
figures, and 36 formulas.
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SHKURKO, Yu.P.; LITOVCHENKO, V.P.

Use of particle boards for the manufacture of door panels.

Bum, i der. prom. no.3:141-42 J1- '64. (AIRA 17:11)
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Recovery of electric power during rheostatie t.estirzgim 16310)
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-'Atmons: Krupcha“nikova. T, Poj Litovchenko, v. ./ 9

TITLE: Goa;mting the diatrilmtion of turhulence in jet stroams . /5;_ /‘

SOURCEs Tsentral'nayn aarolagicheskaya observatoriya. Trudy, no, 63, 1965,
Voproay dinamiki utmoai‘ery (Provlems of atmonpheric dynamica5 31-36

TOPIC TAGS: turbulance ecoefficient detarmination, turbulence, turbulent flow,
turbulent jeb, Jot strean, approximtion method 1n 4w 55

o ABSTRACT The authora study the problem of determining the parameters of turbu-
" lence-in jet atrpama, The investigation takes into account the nonuniformity of
“"the wind field in' the horizonial plane, A first approximation to the solution- Rt
. of the aystem of ‘aquations for jet streams is taken for the case vhera the members e

3—%— ’ JT '“'63- ;“.%L WV - andvﬁy ‘are amall with respact t- the other

i ‘membera of the equation of mot.iom a {urther assumption is taat the diraction of
- the . geost-rophic wind is essentdally invariant with altitude. The equations of
~motion under thee-s circumstances vay be wr:ltten as : .

' Card 1/ 8
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-1 "where axia x is in the 'direction of jet atream flow, y is the perpendicular
1 horizontal axis, and z 1s the vertical, positive in the upward direction,  The
* functions u(x, y, ) and v(x, ¥, %) are the real wind components; k(x, y) - the
- “turbulence coefficient which ia viewed as taing independent -of altitude z; .
1" ug (x, y,-z) ia the velocity of the geoatrophic wind,  Boundary conditions are - .-
o S , R .A0 3 "J“da”“f“':"" et -~-'~~--..' e RIS ARNRU T
Ve e p=0-at 20
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,'l‘he solution oi‘ bhia aystem for z >0 4s - - . ' C S ( ’ )

: ";f'u x = |
- ( 'Jh Z) '2a' (nil;“) “"-—‘)005.02+(n+l)sma.|+ o
- 'u £, = y) B
s o T ( y 2) 2a (n7+ ) Pl l(" +- l)cosaz—(n —1) Sluaz]
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. The dimensionleas parametera m and n are related to the turbulent layor thick----
e nez;a 2H by the equati_ons SO o :

s ("-F'l)cosm—(n« l)slnm-—:V?ne("' """""'

¥ AV~ )41 "
maﬁ”’?ﬂ (nr+|m+(. Wznmf (*' 3’)

m—-aH

The function f(x; .V) 1s related to mand n a8 plotted in Figure 1 on the Enclo<:;
' sure, where the parametric curves corrsspond to variations of x and ¥+ Further -
L curves are plotted to ‘indicate the variation of turbulence coefficiert with -

oy f(x, y) and M,  Figure 2 on the Enclosure.ias a three-dimensional plot of the - .

parameter variation in the x~y plane, Orig, art, has: 3 figures and 6 equations, .
~ ASSOCIATION: Teentral'mya aerologicheskaya observatoriya (Central Asrological |-

Obgservatory) - B . e . yhi5%
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ROSLYAKOV, F.V.: KAZANSKIY, N.V.: LITOVCHENKO, Yan., redaktor; RUSHIOV~
SKIY, N., tekhnicheskiy T OTe )

[Master the techique of receiving radio nessages rapidly]

Ovladeval skorostnym radiopriemom, Moskva, Izd-vo DOSARM,

, 1951/, 27 p.[Microrilm] (MIRA 10:6)
(Pelegraph, Wireless)
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| USSR/Ele«*tronics—f%iterature

Tomounicaliond - LlTera {ure.

rRadio Engineering Literature in 1953"

_Q*Radio,‘?ﬂo/ 1, pp 56-60

(ives plans of Dosaaf Publishing House (Ya. Litovchenko, Chief) , Svyagtizdat (V. Shipov,

,féh:lef), and Gosenergoisdat (D. Kalantarov, Dix;:;r) for 1953. Dosaaf will publish

books on radio equipment of aircraft (K. A, Babenko and B. L. Gol'dberg) and radar

(v. 1. SLnonov) among others. Svyaz'izdat will publish a series of books on comxunications,
broadcasting, and radioficatiéns Oosenergoizdat 1n7.nda to publish 50 issues in the

"Mass Radio Library” series.
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LITOVCHENKO, Ya.

New radio reception and rediffusion centers on collective farms.

Radio no.2:5-6 P ‘'S4, (MLRA 7:2)
(Radio--Receivers and reception)
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Dikov, V.A., gt. inzh,; KOLKOTIN, N.M., st. inzh.; KUVYRKIN, N.I.,
st. inzh,.; LIIQVGHENKQ,_ZQJA., st. inzh.; SULOTSKIY, B.P.,
at. tekhnik; ABDULINA, Kh.M., st. tekhnik; SHIROKCVA, G.K.,
red.izd-ve; MIKHEYEVA, A.A., tekhn, red.

{Instructions (U 5-62) for the major repair of machinery

used in construction] Ukazaniia po kapital'nomu remontu ma-
ghin, zaniatykh v stroitellstve (u 5-62). :Moskva, Gosstrol-
jzdat. No,1. [Requirements and general technical epecifica-
tions for the major repair of machinery] Trebovaniia i ob-
shehie tekhnicheskie usloviia po kapitai'nomu remcntu mashin,’
1962. 14 p. (MIRA 16:3)

1, Akademiya stroiteltstva 1 arkhitektury SSSR. Institut orge-

nizatsii, mekhanizatsii i tekhnicheskoy pomoshchi stroitel'stvu.
(Construction eouipment—Maintenance and repair)
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DIKOV, V.A., st. inzh.; KUVYRKIN, N.I., st. inzh,; LITQVCHENKQ, Ya.A.,
st, inzh.; SULOTSKIY, B.P., st. tekhnik; ABDULINA, Eh.M.,
st. tekhalk; ZAYTSEV, B.D., otv. za vypusk; SHIROKOVA, G.M.,
red, izd-va; MIKHEYEVA, A.A., tekhn, red,

[Instructions U5-62 for the major repair of machinery used in
construction] Ukazaniia po kapital'nomu remontu mashin, za-
niatykh v stroitel'stve (U 5-62). Moskva, Gosstroiizdat.
No.2. [Technical specifications for the major repair of truck-
mounted cranes and loaders; the K-32 LAZ-690 and K-51 truck-
mounted cranes and the T-107 loader) Tekhnicheskie uslovila na
kapital'nyl remont avtomobil'nykh kranov i pogruzchikov; avto-
krany K-32, LAZ-690 i K-51 pogruzchiki T-107. 1963. 119 p.
(MIRA 16:5)

1. Akademiya stroitel'stva i arkhitektury SSSR., Institut orga-
nizatsii, mekhanizatsii i tekhnicheskoy pomoshchi stroitel!stwu.
(Construction equipment--Maintenance and repair)
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DIKOV, V.A., st. inzh.; KUVYRKIN, N.I., st. inzh.; JATOVCHENKO,

, st. inzh.; SULOTSKIY, B.P., st. tekhinik; ABDULINA,
Kh.M., st. tekhnik; SHIROKOVA, G.M., red. 1zd-vas
MIKHEYEVA, A.A., tekhn. red: - .
[Instructions for the overhauling of constructlon machinery
(U 5-62)] Ukazanila po kapitalinomu remontu mashin, za-
niatykh v stroitel'stve (U 5-62). Moskva, Gosstrolizdat.
No.3. [Specificationa for the overhauling of road machinery
( D-144 and D-265 motor graders, D-159B and D-271 bulldozers,
D-211 and D-260 motor rollers, D-183B and D-222 scrapers),
Tekhni~heskie usloviia na kapital'nyl remont dorozhnykh me-
ghin (avtogreidery D-144 i D-265, bul'dozery D-159B & D-271,
K¥atki motornye D-211 1 D-260, skrepery D-183B i D-222). 1963.
309 p. S e (MIFA 16:8)

1, Akademiya stroitel'stva i arkhitektury SSSR. Institut or-
ganizatsil, mekhanizatsii 1 tekhnicheskoy pornoshchi stroi-
tel'stvu,

(Road machinery--Maintenance end repair)
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DIKOV, V.A., st. inzh.; KUVYRKIN, N.I., st. inzh.; LITOVCHENKC, Ta.A,

st, inzh.;
tekhnik; KOLKOTIN, N.M., st.
PEREVALYUK, M.V., red.izd-va;

{Instructicns
construction]
tykh v stroitel'stve- (U5-62).
No.4. [Technical specifiestions {
with a shovel capacity

Moskva

nyl remont ekskavatorov s

tory E-255, E-353,
No.5. [Technical specificatio
with a shovel capacity of 0.57:
nicheskie usloviia ng kapital'nyl
shom emkost!iu 0,5 m

1, Akademiya stroite
zatsii, mekhenizatsii i tekhnicheskoy
(Excavating machinery--Mainte
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SULOTSKIY, B.P., st. tekhnik; A
inzh.; SHIROKOVA,
BOROVNEV, N.K., tekhn, red. ;

for the capital repair of
Ukazaniia po kapital'nomu

or major repairs on excawators
of 0.35 m’; excavators E-255,
257, E-358, E-301, and E-B52] Tekhnicheskie usloviia na kapital'-
kovshom emkost'iu do 0,35 m”’: ekskava-
E-257, E-258, E-301
s for ma
excavators E-~505, E-505A] Tekh-
remont ekskavatorov s kov-

s+ ekskavatory E-505, E-505A.

11stva 1 arkhitektury SSSR. Institut organi-

BDULINA; " Kh. M., st.
G.M., red.;

machinery used in .
remontu mashin, zania-
Gosstroiizdat, 1963.

E-353, E-

, E-352. 180 p.
jor repairs on eaxcavators

146 p.
(MIRA 16:8)

pomoshchi stroitel'stvu.
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LITOVCHENKO, Ye,I, [Lytovechenko, K.I.]

— e AT i T AP T 1
Distribution of aczessory lithium in the pegmatite minerals
of the western region of the Sea of Azov. Trudy Inst, gecl.

t; min. i geokhiie M :.208%4-98 163,
nauk AN DRSR, Ser, petr., g 368
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KAIMYKOV, V.G., kand.tekhn.nauk; LITOVCHENKO, Ye.P., inzh,
3 Mool Ty T2
Tost results of the new self-emptying dump car. Vest.TSNII

MPS 20 no.4:48-51 161, (MIRA 14:7)
(Railroads--Freight cexs)
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BORKOVSKAYA, L.V.; GULYANSKAYA, Ye.A.; ZYKUNOVA, K.I.;
LITGVCHENKO, Ye.P.; PERK, M.G.; RASSCKHIN, V.V.;
<. Tekhn, TEMRT“IKACHENKG, A.I,; STANKGV, N.V.,
inzh,, retsenzent; ALEKSEYEV&XIY, G.V., inzh., retsenzent;
PIONTEK, Ye.I., inzh., red.

[Album of ussignments 'sr exccuting assembly drawings] Al'-

bom zadanii dlia vypolneniia sborochnykh chertezhei. [By]

L.V.Borkovskaia i dr. Moskva, Mashinostroenie, 1964. 72 p.
(MIZA 17:9)
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LITOVCHENKO, Ye. T.

£ 18 1-1 Component Farts of
Tmu nic Froperties of the Indiv‘.i e b Fart
B :i:iﬁegiiaﬁhommn:ge" Candp;ed Sei, Ukrainian Inst of Epidemiolozy and
ac T S . :
Microbiology, Kiev, 1953. (RZhBiol, No 7, Apr 55)

0: Sum. No, 704, 2 Nov 55 - Survey of Scientific ard Technical Dissertations
: . . ’ . -
gefended at USSR Higher Educational Institutizns (16).
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YRLSHIUA, M.A.; CATUIOVEKTY, B.G.; LITOVCHEYKU, Ye.T.; SHUBS, Z.V.

#ﬂwunmvm
Identificntion of atypiesl intestinal ba~teria.
38442 My=Jo '57,

lah.delo 3 no.3:
(Mifs 19:9)

1. Iz lahoratorii kishachnykh infektsiy (zav. - H.A.Yalehina)
Kiyevekogo inotituta epidemiolegii 1 mikrohiolezil
( INPKSTINES --RACTERIOLOGY)
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- 7 USSR/Microbiology. Microbes Pathogenic for Man and F P

Animals
Abs Jour : Ref Zhur-Biol., No 1%, 1058, 57647

Luthor . Yelshina K. 0., Zaydenberg Ye. G., Zatulovs—
kiy B. G., Litovchenko Ye. T,y Shubs 2. V.
Not given
On Atypical 3trains of Microbes of the Coli
Group Isolated from Healthy Persons

Inst
Title

Orig Pub : Mikrobiol. zh., 1957, 19, No 2, :3-48

Abstract : In the course of bacteriological investigation
of 72,342 practically healthy percons for dy-
sentery, 255 atypical cultures (0.3% were iso-
1ated from the bacillus vectors (0.9%). 256 of
the 265 atypical strains belonged to the non-
agglutinating group; the remainder agglutinated
with the Sonne and Flexner Sera, but were

Card 1/2
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USSR/Microbiology, Microbes Pathogenic for Man and F
Animals

Abs Jour : Ref Zhur-Biol,, No 13, 1958, 57647

Abstract : atypical in their biochemical properties. 98
atypical strains were studied in detail. By the
use of various methods--passages through meat-
peptone media, bile bullion, organism of mice--
it was possible to identify a part of the cul-
tures, Particularly useful for the purposes of
identification of atypical strains, in the au-
thors' opinion, is the diagnostic method of
cultivating cultures on a synthetic medium with
or without nicotinic acid, which they prirosed;
with the help of this method they succeeded in
relating most of the atypical strains they had
studied to the coli bacillus.,

Card 2/2
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