Mo b B A | S e S R Ry %ﬂm‘?iﬂﬂf’ bﬂ‘l—?’x‘iﬁ A’Wnt“‘é‘?ﬁfé'o?ww*?fm HERES

"APPROVED FOR RELEASE: 07/12/2001 CIA-RDP86- 00513R001032720009 7

KAZARKOV, S., instruktor-aviamodelist (g.Moskva); POCHEFAYEV, V., chempion
Moskvy po kordovys skorostinym modelyem (g.Moskva); MASHOVERS, 8.,
krushkovets gorodskogo Dome pionerov (g.Moskva); . 3.,
gorodskogo Doma plonerov (g.Moskva)

Preparing for nev competitions. Kryl.rod. 11 nmo.11:3 K '60,
(MIRA 13:10)
(Moscow—-Airplanes--Nodels )

APPROVED FOR RELEASE: 07/12/2001 CIA-RDP86-00513R001032720009-7"



i o e g

" .RV R RELEASE: 07/12/2001 CIA-RDP86-00513R001032720009-7

JEE] T&ﬁm&aé’*—“iﬁ% IR PR e s e e e P e e e Oy e A Tt Bt e

USSR »Pl(zysics‘ - Sx'xpercctn?uctors ' FD-3127

cafa”’ﬂé“' V&Tﬁb.j’is‘é‘- 2/19

Author . Mashovets, T. V.; Ryvkin, 8. M.

Title : Mtruwt upon lifetime of pon-ground current earriers
;nengmni\- (the kinetics of the formation of defects during heat treat-

Periodical : Zbur. tekh. fiz., 25, No 9 (September), 1955, 1530-1543

Abstract . The authors investigated the influence of heat treatment at relative
"low" temperatures (k00-550°C) upon the lifetime of non-ground current
carriers in germanium. The lifetime decreases vith increase of tempera-
ture and duration of the heat treatment, wvhich is explained by the oc-
currence of defects that play the role of centers of recombination. On
the basis of a study of the kinetics governing the process of the occur-
rence the suthors obtain data on their energy structure. They show that
the process governing the occurrence of defects in the investigated re-
glon of temperatures differs from the process governing the occurrence
of "thermal defects” ordinarily appearing in germanium at higher tempera-
tures. The authors' aim has been to investigate the occurrence during
heat treatment of so called thermal traps (recombination centers) and
also the nature (i.e. energy structure) of defects associated with these
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traps. They thank D. N. Nasledov for his interest and also V. M. Tuch-

kevich and A. A. Lebedev for preparation of specimens for measurement.
Fourteen references, mostly Western.
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MASHOVETS, T. V.

HASHOVETS, T. Ve: "The effect of hot woriing on che 1ife expectanc)
of non-bagic current carriers in germaniun. ®*  Acad Sci USSR.
Leningrad Plysicotechnical Inst, Leningrad, 1556,
(Dissertation for the Degree of Candidate in Physicomathematical

Seiences,)

SO: Knizhnava letomis', No. 26, 1956
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AUTHOR MASHOVE?S, T.V., RIVKIN, S.M. PA - 2118
- TITIS On the Eﬁ‘ of Recombination Centers aeated in Germanium on she

Oscisién of Haad Treatdent ab "Low Tespératurés” (0 prireds teentrev
rekmbinateid, vosndkayushchikh v germanii pri "nisketempersturney”

Sermeebrabotiks). :
FERIODICAL Thurnal Tekhn.Fis., 1957, Vol 27, & 2, pp 238-2l1 (U.8.8.R.)

Received 3/1957 Reviewsd 3/1957
ABSTRACT First reference is made te the suthors? work in Zhurn.Tekhn.Fis., 1955,

Vel 25, p 1530 and ite resulte are sumarized. It was found that the
, pmammmuwmu {n Qersanium within the range
e --------—---W"sr-mamw'mmm'mrw: It remalNT UMVXPIALIIE With
what (the admixtures or with structural defects) the low temperature
: Ahermocemters of recambination investigsted by the suthors are connected.
~ ‘!otindthhmmtm.wkofm”ommk.tbmmnm
nscessary %o determine the position of the levels of the low temperature
Abermocenters of recombinstion in the energetical scheme of gernanium.
This was accomplished by investigating the dependence of 1ife on Sempers~-
ture. It may be concluded that the defects, with which the low tempera—

‘ablgs Susmary: 1) The low ‘Sempersture Ahermeceniers of recombination
which are created in consequence of heating &% LSO - $50% and of & sub-
sequent hardening, sre connected with a copper-lead admixture.
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PA - 2118
On the lNature of Recombination Centers crested in Jermanium on the
Oscasion of .Heat Treatment ab "Low Tempsratures”.

2) In view of the fact thas $he recosbinstion centers are uniformly dis-
tributed within the entire volume of the sample, it must be aseumed thas
a growth of their concentration with tempersture is due %o the change ef
she solubility of copper and not %o their diffusion from outside.
3) The ecenter. forming ensrgy Uo2¢ 1.5 eV, which is determined by She de-
pendence of the steady concentrations of the recombination centers on
témperature, is an activasion energy for the selution process of the
copper. L) The medification process of the solubility of copper is de-’
termined by other and minor time constants than the process of copper
diffusion. 5) The Ugax 2.0 eV and Uy 3.5 oV deternined in the previous
(Zhurn.Tekhn.Fis.1955, Vol 25, p 1530) work characterise she position of
she copper atom in germanium in the ‘state of a selid solutien (Ua) and
outside the solusien (Uy). Is is, by the way, possible that she afore-
sentionsd emergies characterise just the germanium atom in the ‘internode
space and in the nodse, if 1t is assumed shas, for the formation of & re-
combinatien cdénter, the copper atem must occupy a place in the node in-
stead the germanium. (1 11lustrasioen)

ASSOCIATION Miysical-Technical Institute of the Academy of Science of‘ :;u Ul:,

SUMMITTED Lo 10. 1956
AVAILABLE Library of Congrees.
Card
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AUTHOR: Mashovets, T. V. 57-28-6-2/34
$ITLE: On Recombination on Three Levels of Copper Atoms

in Germaniums in Consideration of the Statistics of
Their Being Pilled With Electrons (0 rekombinatsii
na trekh urovayakh stomov medi v germanii s uchetoam
statistiki ikh sapolneniya elektronami)

PERIODICAL: Zhurnal Tekhnicheskoy Piziki, 1958, Vol. 28, Nr 6,
pp. 1140-1150 (USSR)

ABSTRACT: A% present two methods of purifying Germanium from
copper by means of thermal treatment are known:
1) By heating the germanium in the presence of some
elements in which the solubility of copper is greater
than in germanium (Sn, Pb, Au) (references 2 and 3).
2) By heating by the passage of a current through the
germanium sample. In this case the copper is
electrolytically removed into the electrodes (references
4 and 5). In the present paper the author experimentally
investigated the influence exercised by “ordinary" thermal
Card 1/4 treatment upon recombination. Summary: 1) On the basis of
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On. Recombination on Three Levels of Copper Atoms 57-28-6-2/34
in Germanium in Consideration of the Statistics of
Their Being Filled With Electrons

assuning a roociprooal succesasive £illing up of the 3
acceptor levels of the copper admixture in germanium the
dependence of the positicn of the Permi level f& and of
the specific resistance £ on the concentration of copper
H‘ was calculated for a donor concentration of Nd =

=5 .10'70m"3, 2) It is assumed that the influemce
exercised by the thermal treatment of germanium under
"usual” conditions is reduced to the increase of the
concentration of the substituting copper atoms. 3) It

was shown that by comparing the theoretical and experimental
dependences of T » f(l!a) 6 capture cross sections (3 for

electrons and 3 for holes) can in principle be desermined
on the 3 levels of the copper atonms. As, however, the
contridbution made by level I towards recombination is
small compared to that made by levels IT and III, it is
found to te possible in practice to determine 4 capture
Card 2/4 oross sections (for the levels II and III). The best
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‘Un Recombination on Three Levels of Copper Atoms 57-28-6-2/34
in Germanium in Consideration of the Statistics of
Their Being Pilled With Electrons

Card 3/4

agireenent between calculated and experimental dependence
- (l ) exists in the case of the folloving values of

capture cross aoctiouas ‘n2' 1,86 . 10° 17 cn s A

-17 -16 2 n3
.56010 cl,Ap2-18.10 O.,‘p,-

= 3,6 , 10'16 cnz. The main contribution is made up to

14

concentrations of Na = 10 cn"'3 by levels III, whereas

in the case of higher concentrations E recombination
on tshe levels II begins to prodoninato? 4) Besides, the
utmost limit of the cross section values of electron
capture can be evaluated by level I, which is found %o

amount to 107°. Thus it is possible tnat, in spite of the
snall contribution towards recombination made by level I
within this domain, there is no considerable difference
in the orders of magnitude of the capture cross section.

5) The calculation method employed in this paper can be
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Un Recombination on Three Levels of vopper Atoms 57~28-6-2/34
in Germanium in tonsideration of the Statistics of
T}}eir Being Filled With xlectrons

used for any admixture provided that each individual atom
substituting the germanium atom in the latsice forms
several levels in the forbidden sone. The author thanks
S. M. Ryvkin and V. Ye. Khartsiyev £or sheir valuable
advice and ¥, Shoherbakova for her assistance in carrying
out calculations. There are 5 figures, 3 tables, and 11
references, 5 of which are Sovies.

ASSOCIATION: Leningradskiy fi ziko-tekhnicheskiy institus »AN 8SSR
(Leningrad Physical-Technical Institute ,AS USSR)

SUBMITTED: Qctober 29, 1957

1, Germsnims—Purification 2, Copper—Separation
3+ Electrodes—Performance 4. Electron capture

5. Mathematics
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: SOV/181-1-9-11/31
AUTHORS Vitovekiy, ¥. A., Mashovets, T, V., Ryvkin, S. K.
TITLE: Determination of the Number of Acceptor Levels of Defects

Ocourring in Germanium/Under the Action of Gamma Irradiation
PERIODICAL: Fizika tverdogo tela, 1959, Vol 1, Nr 9, pp 1381 - 138 [5L3lR)

ABSTRACT: " The radiation-induced formation of structural defects stable
at room temperature had already tc:n investigated scveral
times, but not all the problems related therewith are as yet
solved satiafactorily. The present paper offers a contribut-
ion by discussing the possihilities of a complete analysis of
the energy lovels of the defects and by publishing experimental
r“uln concerning the temperature dependence of gBe Hall
cosfficient R of n-type germanium irradiated by Co - ‘~rays.

An anslysis of thease résults permits a precise determination
of the number of acceptor levels belonging to one “-radiative
defect. To investigate the temperature dependence of the
carrier concentration in the presence of multiple-charged
centers, the authors theoretically investigated a level scheme
of a defeot (Fig 1), with n in the conduction band considered
card 1/3 to be composed of four parts (Pig 2a). In this connection the
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Determination of the Nuamber of Acceptor Levels of 807/181-1-9-11/51
Defects Occurring in Germanium Under the Action of Gamma Irradistion

following was assuaed: every defect produced by radiation has
1 acceptor- and k donor levels; "ordinary" donors (atoms of
the V group) and x defects exist in such a way in germanium
with the concentration .d’ that ld > M. B, ¢ n rises weakly

in oonsequence of transitions of electrons from donor levels
to the conduction band; B, full ionization of the donor

levels, n, = ld-ll n,: stronger rising of n in consequence of

transitions of electrons from ?1§her defect levels to the con-
—— <AE 2kT
duction band n, - }lol e My n4: full fonization of the

upper levels, n4- ld- l(1-1). The temperature dependence of n

can thus be represented by the function lgns t(}) (theoretic-
ally in Pig 2a, experimentally in 2b). 4 table gives the re-
sults of several measuring series. It is found that for
rstnducod defects 1 . 4, iith433' being 0.18 ev. The defect

1

Card 2/3 formation cross section was found to be g = 4.0'10.27cm2=;*

CIA-RDP86-00513R001032720009-7"
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Deteraination of the Number of Acceptor Levels of Defects SOV/181-1-9-11/%;
Ocourring in Germanius Under the Action of Gamms Irrediation

Directives for further investigations are briefly shown.
Finally, the authors thank B. M. Konovalenko and I.D.Yaroshets.

——-kiy for exposure of the samples and Sh. N. Miriangshvili for
his assistance in Beasurements. There are 2 figures, 1 tabnle,
and 3 references, 1 of which is Soviet,

ASSOCIATION: Leningradskiy fisiko-tokhnichnkiy institut AN SSSR (an;qmg_ _
Institute of Physics and Technology of the AS USSR) T

SUBMITTED: March 24, 1959 |
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VITOVSKIY, N.A.; MASHOVETS, T.V.; RYVKIN, S.M.; SONDAYEVSKIY, V.P,

Energy spectrum of defects arising in Ge under the effect of gnama
radiation. PFis. tver. tela 3 no. 3:996-1001 Mr '61. | 4

(Crystals—Defects) (Germanium) (Gamms rays) (IR 1415)
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Y700 s/058/62/000/006/083/136

3 A057/A101

AUTHOR: Mashovets, T. V.,

TITLEs Investigation of the recombination process in thermocenters in
germanium

PERIODICALs Referativnyy zhurnal, Fizika, no. 6, 1962, 28, abstract 6E233
(In collection: “Fotoelektr, i optich. yavleniya v poluprovodnikakif,
Kiyev, AN USSR, 1959, 138 - 140)

TEXT: A calculation method of the dependence of the position of the Fermi

level and of the basic parameters of Ge upon the concentration (N,) of the sub- i
stituting Cu admixture is presented under consideration of the presence of
rmultiple-charged Cu levels, It is demonstrated how can the theoretical dependence

of the FPermi level position and specific resistance upon N be calculated, A >
method 18 described for the determination of 6 recombination cross sections

(3 for electrons and 3 for holes) on three Cu levels, which 1s necessary to ob-

tain the theoretical dependence of the life time (T) on N,. According to data

obtained by thermal treatment the dependence of T upon N, was determined ex-

card 1/2
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Investigation of the.,. A057/A101

perimentally. The comparison of calculated and experimental curves allowed ‘the
determination of 4 recombination cross sections related to two upper Cu levels
(the contribution of the lower levels to the recombination is negligibly small).
The presented method can be used for any substituting admixture with several
levels.

F. Nad'

'Abstracter's note: Complete translation
o

5
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AUTHORS : 'itovekiy, N. A., lukirskiy, D. P., Mashovets, T. V., and
Byvkin, 8. M. ' 10
TITLE: Eiergy spectrum of some impurity atoms in germanium and

silicon

PERIODICAL: Pizika tverdogo tela, v. 4, no. 3, 1962, 816 - 818 1

ol

TEXT: In a pr:vious paper (FTT, 1, 1381, 1959) the authors suggested a
method of det~rmining the total number of acceptor (or donor) levels
pertaining to one structural defect and lying in the forbidden band of a
, semiconductor. The method consists in measuring the temperature dependence T
of the Hall constant in specimens with known ratio of the concentration
of the "ordirary" carriers (of the elemente of the groups III and V) to Jf”
the defect concentration. Such measurements were made in gold-doped
n-type Ge, copper-doped n-iype Ge, and gold-doped p- and n-type Si.
Specimens v.th known impurity concentrations are obtained by diffusion.
In the mea;irement, the concentration M of the atome added wust be suoh
that ll‘.l(N‘, or Mk< Na, where 1 is the number of the acceptor levels, k

Card 1/8
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S/181/62/004/003/041/045
EnerJy spectrunm of some... B101/B102

t's» number of the donor levels, Nd’ Na are the concentrations of the

rordinary" donors or acceptors, respectively. The results (Fig. 1) which
show a concentration n, of the ordinary donors prior to doping which

corresponds %to complete ionization, and n, after doping.indicate that at

liquid-nitrogen temperature filling of the ordinary donors (V-group
elements) sets in. The concentration which increases with temperature
(Io and II4) corresponds to the ionization of the uppermost level of the

impurity atom and the concentration n, (Pig. 1) to the complete emptying }ZL'
of this level. The relation 1l = (n - nz)/(n - n, ) for Cu in Ge is 3.1§

for Au in Ge (2 specimens) 1 = 2.8 and 1 = 3.1, With n-type and p-type

Si the curves I and II coincide at high temperatures (approximately 500 !)
from which it follows that in silicon gold forms one acceptor level

(1 = 1) and one donor level (k = 1). The caloulated activation energies
for the upper acceptor levels of Cu and Au in Ge, and the acceptor and
donor levels of Au in Si agree with published data. There are 2 figures
and 5 references: 2 Soviet and j non-Soviet. The three references to
English-language publications read as follows: H. H. Woodbury a. W, VW,
Card 2/4 )
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Energy spectrum of some... B101/B102

Tyler, Phys. Rev., 105, 84, 1957; R. Newman, Phys. Rev., 94, 270, 19543 o
C. B. Collins, R. O, Carlson, a. Gallsgher, Phys. Rev., 105, 1168, 1957, : Ry

-
ASSOCIATION:; Piziko-tekhnioheakiy inatitut im. A. P, Ioffe AN S8SR, o [
Leningrad (PhysicotedRnical Institute imeni A, 7. Ioffe | i
of the AS USSR, Leningrad)" }

» -

SUBMITTED : December 30, 1961 . :
Pig. 1. Temperature dependence of the carrier conoentration in : -
germanium. (a) doped with Cuj (5) doped with Au, - *
~ f.tv
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VITOVSKIY, N.A.; LUKIRSKIY, D.P.; u:suovz-rs, T.V.; MYAKOTA, V.I.

lectron

Energy spectrum of defects in silicon caused by e

. .5:1140-1145 My '62,
irradiation. Fis. tver, tela 4 no.5 (amA 15:5)
1. Pisiko-tekhnicheskiy institut imeni A.F. loffe AR
SSSR, Leningrad.

’ (S1licon crystals-—Defects)
(Badhtion)
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" AUTHORS: Vitovekiy, N. A., Mashovets, T. V., and Ryvkin, S. M.
. TITLE: The energy spectrum of the gamma radiation defects in
_ ; silicon

PERIODICAL: Fizika tverdogo tela, v. 4, no. 10, 1962, 2845-2848

* TEXT: The temperature dependence of the Hall constant was studigtol on n- /’
and p-type silicon samples before and after their exposure to Co°Y gamma
radiation. Irrsdiation (1.4:10'7 quanta/cs®; 1.15:1018 quanta/cm?) ... .
reduced the conductivity of silicon. The measurements carried out in the
range 55-450°K showed, that irradiation gives rise to two levels in the upper
half of the forbidden band that are cdpablg of accepting electrons:

E‘= - 0.18 ev and Bc = 0.5 ev. The production ocross-sections of these levels

‘" are approximately 1.4 10.26 cnz and 1,8 10’27 c.z, respectively. In the
lower half of the forbidden band there was 290 level (B_ + 0.23 ev) with

a production cross-section of about 1.2:10°2/ om?, TheFe are 2 figures
and 2 tables. .
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AUTHORS s Vitovekiy, X. A., hnhw.. end Ryvkin, S. M.
TITLEs Deteraination of the activation energy of ispurity center

levels and of structural defects ia seaiconductors
PERIODICALs Pisiks tverdogo tela, v. 4, no. 10, 1962, 2849 - 2653

- TEXTs A study wee made of the temperature dependence of the carrier con- /
centration in seaiconductors with iampurities and defects, the spectra of v
which are compliceted by their being several typee of levels. Accordfng to /
seasurements log n « £(1/T) is, in this case, a complicated curve coa-
prising platesus of different lengths and egsctioms with different 1nc11na-
tions. The activation energy of all possidle levels is calculated to obtein

. & quantitative theoretical description. For simplicity s semiconductor is:

. considered having two levels in the forbidden bdemd. At absolute zero one*
of them should be partially filled with electroms, and the other should de ‘
filled completely (Fig. 2). The results can them bde generalised for an '
arbitrary suaber of levels.  If, in the entire temperature range the rela-
tion Alz - Al‘)k‘! is valid where 681 are the lgvel activation energies,
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Dot.oniuuon of the...

- - oy =

then the neutrality conditiJn ,of the system can h uvon by

' i{’—ml I_—Lﬁ . (1)

3 -1 : a1+—.
the solution is ' : . /
=BT N A, ().
Y . Now= ’—1—. |

The curve log n » £(1/T) is divided into 6 .ootim (2 plateaus, 2 sloping
and 2 transition sections), n is calculated for esch section and the state
deneity is studied. With the atd of _
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AEz can be determined experimentally from the high-temperature inclined
section, if m, and (l2+l1) in the point f, .olz = m, is deternined froa

a=Vim+ M) Ny =V(m+M)m,. )

and d(log n)/4(1/T) is determined from the curve. The statistical weights v/
¥y/f2 of the levels need not be known but f, cas be calculated from (1).

These relstions are valid if n.‘,s.,. If N>, then the activation emnrgy

can be calculated directly from the inclination of the curve with the aid
of i )

"'1- ="“}'('ef"‘"";‘ T)' (11).
() ~

This is calculated for a practical case. Hullj.‘;. further possibility is
pointed out of calculating 432 from the temperatare dependence of the

carrier densitys the curve ilog(n-s,)=f(1/T) can,be construoted and the
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tangent whose inclination 8ives the activation emeygy directly can be drawn
- at the point corresponding tp §q (7). N, denotes the effective state

density in the conduction band, 'l are the level concentrations and s, ie

the slectron concentration on ftho M, level. ‘nug'o ATe 3 figures. =

ASSOCIATION, D‘iuko-tokhnichuku institut im. A. P. Joffe AN §SSR, Lenin- -~

-

grad (Pbyoicotocpnic.l Institute imeni A. P. Ioffe AS USSR,
Leningrad) :

. SUBMITTED: May 30, 1962
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VITOVSKIY, N.A.; MASHOVETS, T.V.; RYVKIN, S.M.; KHASEVAROV, R.Yu.

Change of the electric and photoelectric properties of gallium arsenide

., Fiz, tver. tela 5 no.12:3510-3523 D163,
irradiated byel Mev. electrons 3 (MIRA 17:2)

1. Fiziko-tekhaicheskiy institut imeni A.F.Ioffe AN SSSR, Leningrad.
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- rion ' ning" donol :
of 101043 and 2¢ 10-»“ on~3 raspectively. Annealing was dons
120, 200, and- 3006, Each Beries included samples ir-
L radi 51 \ different doses of gamma - 0ob0, The authors show.
‘that the has:te" 5 of high-tempmtura annealing in samples irradiated at room
‘temperature s bipciar annealing of the donor and acoeptor components of the gawr)a- |
radiation dafectes The agtivation ensegy of annekling vas ghoun to be the sans for
: -Q 0 ev énd the B, #0,11 ev lovels (1:2'# ; Unipolar anneal,ng :
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The authors sizmr that, as a result of high-
tamgemtlu'e unnaaling in gam-irradiated germanium, two new levels are formed: an’
By ~0.33 wv and an 15v #0.22 ev. These indicate a reorganization of the radiatd i

‘defect dusing @ ing. "The acbhors thank I. B, Shersht_zggaa graduste student at

1GU; for 1aking a8 number of measuremsats.® Orig. ar%., has: Figures, L tables,
and 1 Ionm...a.
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' _L.32636:66  EWT(m)/E4F(t)/ETT  LIP(c) _ /G I,
ACC NR:  4p6018527 SOURCE CODE: UR/0181/66/008/(K)6/1690/162':
P

AUTHOR: Mashovets, T. V.; Khansevarov, R. Yu. -

OiG: TPhrsicobechnical Institute im. A. F. Toffe, AN SSSR, Leningrad (Fiziko- o
teknn[Theskiy institute AN SSSE) ’["' * ﬁ l

717k  Low-temperature gamma jrradiation and amealing of indium aitimonide .
SOURCE: Fizika tverdogo tela, v. 8, no. 6, 1966, 1690-1697 v7 v/ i

TOPIC TAGS: Aindium compound, indlum antimonide, irradiation, annealing, resistivity, |
Hall constant, photoconductivity, radiation damage, crystal defect

_ABSTRACT: 1n view of the scarcity of published data on the effectof gama irradiation an
_TSb, the authors irradiatel n-ty InSo at 77K (dmse rete 2.4x10% photoms kofv sec) vith fiti el electzon
gensity 2.9 x 0V3- L6 x10" cor 3 and p-type InSb with initial hole demsity 5.3 x 10%° ‘
- 3.3 x 10%* o3, 'The resistivity, Hall constant, and the spectral distribution of
the photoconductivity were measured before and during irradiation, and during the
subsequent annealing. The test results are used to determine the rate of defect
formation and the extremal positions of the Fermi level as functions of the irradia-
tion dose. The results indicate that the defects produced by irradiation act as
jonized scattering cemters, and that the rate of defect fermstion is a rather com-
plicated function of the irradiation dose. Bome hypotheses are advanced concerning
the energy level scheme of the irradiated indium antimonide. It 18 concluded that
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there are several simultaneously acting mechanisms affect{

ng the course of annealing -
of the radintion defec ta, and tlet the

rate of this anncaling depends on the initia) i
carrier density in the semiconductor. Investigation of the isochroncus annealing of :
defects in the interval 77 — J00K yielded results that agree with published data,

thus indicating that these procesges are governed by the main defects always produced
after irradiation. Twn levels, E. - 0.083 and Ey + 0.048 ev, are credited to radia-
tion defects and are classified as donor and acceptor levels, respectively. The

authors thank §. M. Ryvkin for interest, V. V. Galavanov Tor supplying many samples,
and L. V. jikina for help with the measureme 8. o art. has: 7 figures and
4 tables. (02)

SUB CODE: 20/ SUBM DATE: 160ct65/ ORIG REP: 007 OTH REF: 003/
ATD PFRESS: 5~j 2 f;f
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Mor.flot.15 me.1:7-9 ¥ *S5. (ama 9:2)
1.Bachal ‘nik otdela sskhanisateii lLeaimgradskeogo porta.
(Ieading and unloading) (Harbors)
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Better orgaaisation for the technical operatiea of harber machiaery.
mon.‘ 16 u.sts'? " .“o (m 9!8)

1. Fartiysays organisatsiys TSentral'sogo komitets Komsunistiche-
skoy partii Sovetakogo Soyusa Leningradskogo porta.
(Harbors) (Conveying machinery) (Cargo handling)
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wAstovAS, V. P, LHOMYAKOV, V. G. and KUZ'MIN, L. L.

sTechnology of Electrochemical Production”, Tekhnologiya Elektrokhimicheskikh
Proizvodstv, Goskhimizdat, 676 pp, 1949.

APPROVED FOR RELEASE: 07/12/2001 CIA-RDP86-00513R001032720009-7"



"APPROVED FOR RELEASE: 07/12/2001 CIA-RDP86-00513R001032720009-7

MASHOVETS, V. P.
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MASHOVETS, V. P.

o,‘ovoonon %ua
Ite Alloys,” V. P. Mashovets, A. X. 5!.5«:.,
State Sci Res Bat Inst

*gavod Lad" Vol xvI,

Revievs existing methods
comsisting of cutting specime
‘apd of subseque

fine etching.
‘acetic scid snd
‘e used for coarse etching. Re

- 169846
Wg\:_.«-w. . Meta ‘ography, Leed Aug Wuo
o (centd) -
etching consists of nitric acid, glacial ace

_ Method

Microsections of Lead and

¥o 8, pp 1014-1016

and recommends method
ns: vith microtoms
nt coarse etching polishing .
Mixture of equsl volumes of strong

concentrated B peroxide has to
agent for fine

‘aeid and glyceris in Tatio of 171:2.
permits disgernment of separste structursl ¢
penents of alloys, snd to expose orientation:

‘erystals.
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Mothed of investigation of ihe electric fold in solutions
WnJiM. Postlod. Kb ) Applied
Chem.) 3, 66-90(lvdw) . —The putenuial ddistiibution
derd. in a Culith clectrolyte solu. in a fat L-shaped cell
made of » haosizontal glase botton, 2 verticul parallel t.-
stuaped Cu atiipe serving s cathede anidd aitaxle, aiud two end
stripe of glase. The distance tetwern one pals of branches
of the Leattip is 3 cwr, hetweets the et palt, 18 .
Viewed vertivally, the vell ta u motel of hall 2 vell e AY
chetrolyns.  The mcasureineats, after parsage of a po-
lasizinng cusrent, give the po(mlhl distriation curves
aloag consecutive sections of the cell, and jicoce permit
coastruction of wt:ul leoputential and elec. fickd liaes.
These maps give § cutrent slisteibution oves the elec-
trones, the sp. clec. cond. of the saln., the sputial distn-
tution of the olvmic and polarization encegy, the elec. 1e-
sistance of the cell, and the arization curve.  The
method ts applicable to models of electrolyzers of any pre-
seitied shape. N. Thon
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_MASHOVETS, V.P,; FORSBLOM, G.V. “Prinimal uchastiye POPOV, R.B.;
GULYANITSKIY, B.S., insh., retsenzent; FIRSANOVA, L.A.,

red.; ATTOPOVICH, V.K., tekhn, red.

[Electrolytic production of aluminum] Elektroliticheskoe
proisvodstvo aliuminiia; prakticheskoe rukovadstvo dlia
rabochikh, brigadirov i masterov tsekhov elaktrolisza aliu-
minevykh savodov. Moskva, Metallurgisdat, 1951. 220 p.

. (MIRA 16:7)
1, Vsesoyusnyy alyumindyevo-magniyevyy institut (for

Mashovets, Forsblom).
(Aluminum--Electrometallurgy)
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MASHOVETS, V,P.; YUDIN, B.F.
MASHOYRZS be AlF4, Na,AlFe and NaAlF,
Thermodynaxics of the inboractionb w:en wg’t ﬂgt 5 no.bl
M he o za '; . ¢ 6= 5)
ter vapor. 13zv. vy8. uc (MIRA X
32:20;‘ 162,

Leningradskiy tekhnologicheskly institut, kafedra fizicheskoy
1. n
knimits (Aluminum f1uoride—Thermodynamic grogoruea)
(cryonte-'l‘hermodynanic properties
(Vapor pressure)
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I™er Prik Khim" Vol 25, No 9, pp 955-965

”Moyr.ﬂ,.u mo.«h.«o that before thig vork, the formatiom |
T Yure u m 85 & primary anode product had never

ﬂnro.:.«.a ished experimentally in tne electroly:

232700

vas generated. In indust <
W. confirngd le. gases to the above factors vag T
T B L % e
#as of ..uEE snode effect, a significant ant gf
No!ﬂ oWn compn with a high mol ut 5- )
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:izh e gas, Increase in-temp, and decrease in ed, en.

iched the anode $as with CO. CO lacrensed with reucil

oxidizable C anod Low tem p. and kigh c.d. with iov’ .
(lctlvinée ¢ inoder e o Y ghrrin o atlode gases. COy '
:Sﬂ_sfw was found in anode gus from industrief ustrial uni-anode
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: thm flelds led to the concluslon that. ¢

In s eryolite-AlO;. bath
detd. uulybﬁll as & function of parameters

~ clectrodes was
,_obulned ‘either from a plot of the clee. field or from the

of the electrodes, length 4 and width B (P =

CHATHBY): M the interelectrode distance L, - At first it
was dswigted.

that: the entise’ polarization effect was due io

S tht of the- graphite electrode. Then 3 fields of this elec-
B ’. trode: were plot ted' o assumed polarization; }gﬂurlmﬁoﬂ :

to the. c.d. v, v data of pacheva,

d d. (C.A. -43, 65!0«) and according to’ dmil:u' data of de-

y. Thompsan, ¢ al; (C.A, 27, 4483 I‘ “The analysis of
¢ effert of polarlea- -
hon on AV was negligible and the equation was reduced to”

=N
(Ip/N') 2 m¢ = 1.56 which was considered in
uﬂshc(oty agmemcnt with exptl. data (I = iN, { the

" eleg; power of each “‘tube’’ of force, N the no. of tubes in

thé entire vol., »s the no. of elements of vol, In exch tube,
ang p the specific rtsistunce of the electrolyte). A simpler
eqitation which could. be solved without plotting the elec-
trode’ ficld was obtained: From previously published data

. (c C.A. 46, 10962g) it was shown that the effect of the distance

betwcen the walls and the edges of the electrodes was
negligible for C = 5L. It waus also shown that for L be-
tween 3 and 10 cm. the no. of tubes as a function of L was
practically linear. Within these limits of C and L the
aﬂou wns AV = [pL/IAB 4+ P(L 4 25)]. Over a
wide sange of the parameters the caled. values agreed satis-
lnc(orily with exptl, data. 1. Uencowitz
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1. MASHOVETS, V. P.: FORSBLOM, G. V.

2. USSR (600)
L. Electric Currents

7. Distribution of a direct current electric field in electrolysers. Zhur. fiz. khim.
26 no. 10, 1952.

9. Monthly List of Russian Accessions, Library of Congress, March 1953. Unclassified.
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wOoneerning tarion ¢ Distribution
!J.?uﬁ‘llonm‘ A .“\r? e gib“:::‘e!” tklu_xr. Prillad.
glf:’dm., 19053, 28, (7

_apph, Chent.
B Yoo3, 80, (7), 731-135 (in Euglishl).—Although
- ohasizing the desirobility

of obtaining such & eriterion,
=P8

4 m[5% are different. | 1
Y j { the motsl.
‘ tho \p(formlty af dis@b\zxuggn g e
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The dependencc of the e!éc!m:hemlcal and ohmic {all of

upon the geometry in an electrolyuc cell

~palential
if;!ph[mﬂ AW \thmch S, dpp, Cooml U,
-, 11058 Smdecomesaiipan: ). —See Cul. :l‘i Ny
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4 . SRR /The.dep_endcgfe of the' éleﬁrqchzlnﬂc‘:lndcol;ﬁih fall S«;f’
’ : : . ‘the gaomet an electro -coll. N A5
, and Vo POt s e oy sy S Yo
19533 e potential of an electrode was:
’ dependent upon local e, ds, which were detd. by cell geom-
s oetry, In. regions of low c.d., the electrode potential
- usttally diminished faster than linearly with a decrease of
_¢d. Therefore the effective potential was lowered as cur-
rent distribution becanie nonhomogencous, The change in.
potential was illustrated for 2 electrolytic cells differing only
.in the shape of the anade. A graphical method of field con-
struction was used (C.A. 47, 08325¢).  Potential and eurrent
distribution pztterns were shown for & cell with-two paraitel
plate electrodes (presumably Cu) 300 mm. loug, sepd. by a
distance, /, where I = 50 or 100 mm. Onc electrode was
displaced 100 mm. relative to the other, The technique
-permitted calen. .of cell consts, as used in cond, measure.,
ments (C,A, 44, 4802). Cell consts., C, were fneasured for
A -salu. coritg, 50 g./1. of CiSO.5HO and 3 solns, of the
same conen. of CuSO, conty. H,$0,. Atl = C =205 for,
‘the CuS0s saln.; 2.32 for a soln, voutg. 20.g./1.: 3.33fora
* soln. contg, 50 g./1.; and. 2.09 fora soln, contg. 350 g./l.
Atl = 50 mm., witha.c., C = 1.33or all 4solns,; withd.c..
(45 ma.). € = 1.33 for the CuSO: soln.; 1.40 for the soln, ,
conty, 20 g./1.; 100 for the soln. conty, 50 g,/1.; and 1.81
for a saln. conlg. 330 g./l. -With the soln. contg. 60 g./.
L and I = 50 in,m. the values of Cat 165 amif M ma. d.c. were
[ 1.88and 1.4, resp.  The increase of Cin the d.-c, measure-
o ments with higher ;S04 conens. resulted from loniger cur-
‘rent lnes.and must be ascribeit to greater polarization since
i the cond, increased,  Current distribution must be uniform
. to abtain reproducible electralytie ¢ell data, especially i
. good conductars such as fused salts. For this rewsnn, “eeil
“consts. " derived from a.-c. dala were inadmissible for tse in
d.-c. electrolysis.

T ad
A°Z/ é%w,j )g_a’ ztn.ac'wq W.
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FEUMKIN, A.N., akademik; FOBSBLOM, G.V.; HASHOVETS, v.P.

Conditions for the modeling of the electric fleld of electrolysers. Dokl.
AN 333R 91 no,3:593-595 J1 '53. (MLRA 6:7)

1. Tsesoyusnyy alyuminiyevo-magniyevyy institut (for Forsblom and Maghovets).

2. Akadesiya nauk (for Frumkin).
(Mectrolysis--Hlectromschanical analogies)

gt L
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Y ASHCYRTS, M. F

The Coamittee on Gtalin Prizes (of the Council of Winisters USSR) in the fields of
geience snd inventions aonounces that the following sciemtific works, populer scien-
tific books, and textbooks have been submitted for compstition for Stalin Prizes for
the yeors 1952 and 1953. (Sovetskays Kultura, Woscow, No. 22-40, 20 Feb - 3 Apr 195%4)

Rame Title of Work Boxinated by
Mashcvets, V. F. "Tpvestigation ¢of DC State Scientific liesearch
Foreblom, G. V. Electrical Fields in Institute of Aluminum and

Electrolyzers" Magnesium (13)

80: W-30604, 7 July 1954
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ae electrolytic contact

: normal and paralle! -
9 ;iotmﬁome(u was set at predetd. -

U sind the contact maved over the cell yutil the zero
it 'was teached and recorded.’ “At the. end -of . the expt.

5
5
2
§
%
58

- A‘wevmththeelectxode
the distance between them was: equnl to that betwcen the
equipotential’ lines..” The' no.:of spaces, “tubes of force,”
(we:ntbem:u:nlhes Ny inlheﬁddxmd thcir current
hve, entered mibsequeat calens.: x = f SnaU,
: Jﬂla-theehctmlyﬁcdepthm/tihemﬂ)
'l'h ‘caled. ud w ues of X agreed within +5%.
Cnnuol c.d.u. thevaluu of dy/dj, the polarizing
those of c.d. vs.-\ gave dj/dr;
ec!mdemd dishneelnem of

7 calod: y’ql_ue" qf un --j/x(d)y/d')(dj/ﬁq ap'eed st
. factorily with: the. ex difficultles '
“of obtaining the" s enl nlnu from olou Addnl con-

««cliisions mude previously (loe dt and J.A. 48, 68851) were 14
- corroborated, - URN . L Bencomt& / 3
& -
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' EELETSKIY, M.S.; MASHOVETS, V.P.

b Sty o, o en

)

/

Determining the amoumt of aluminum in an electrolytic cell

-mot. 28 ﬂo.5,51.5“
18,{0-7;; of radiocactive tracers, Tivet.me TAIZA 10:10)

(Alusinum--Analysis) (Radioactive tracers)
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Category: USSR/Malytico.l Chemistry - Analysis of inorganic G-2
substances.

Abs Jour: Referat Zhur-Khimiya, No 9, 1957, 31040

Author : Mashovets V. P., Zakharov Ye. L.
Inst : ot glven
Title : Analytic Determination of Carbon Fluorides in Anodic Gases of
an Aluminum Cell

Orig Pub: Zh. prikl. khimif, 1956, 29, No 10, 1512-1521

Abstract: The method of determination of carbon fluorides in the gases is
based on decomposition of the fluorides with water vapor in the
presence of activated Al;0; and Si0, (at 700-800°) followed by
absorption of CO,; CO is burned over CuO at 300-350 and the
resulting CO, is absorbed in alkaline solution of pyrogallol.
The method is applicable in the separation of CF from higher
fluorides. The method deascribed is more sensitive and yield
better reproducible results than the fluoride method. It was
found that anodic gases of an Al-cell having fired anodes, do

Card : 1/2 -59-

...................................................................................................
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MASHOVETS, V.P., doktor tekhnicheskikh nauk, professor; RAMLAU, A.I.,
~———"""a8Wistent, inszhener; SUPRUN, L.M., assistent, inshemer.

Blectrode potentials of copper oxide slectrode elements and testing
the discharge duration pattern. Sdor.LIIZHT me.151:222-237 '$S6,
(Rlectrodes) (MLRA 10:1)
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Stabilising battery galvanic cell voltage, Shor.LIIZHT no.151:238-
246 156, (MLRA 10:1)
(Electric batteries)
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AUTHOR: Mashovets, V.P., Professor. 13-5-10/1k

TITIE: The heat balance and calculation of inter-electrode

P5RIODICAL: "Tsvetnye Metally" (Non-ferrous Metals) 1957, No.5,

ABSTRACT: The author deplores the complications which have been
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distance for aluminium electrolyzers. (O teplovom balanse
i raschete mezhduelektrodnogo rasstoyaniya alyuminievykh
elektrolizerov.)

pp. 65 - 69 (U.S.S.R.)

introduced into heat-balance and electrode-separation calcu-
lations for aluminium electrolyzers. For example, P.P.Fedotev
(1) started the unnecessary practice of referring heat-
balances to the electrolyzer temperature. This has led to
numerous errors and some confusion (refs. 2,3,4), which have
been criticised by I.M. Kaganskii and A.A. Edingaryan (5).

The main cause of this unfortunate development is attributable
to the unjustified use of the second law of thermo-dynamics
for probleas completely covered by the first law. The author
favours O “C as the reference in temperature, in agreement
with G.A. Abramov and his co-workers (7) and Kaganskii and
Edingaryan, and cites the balance published by V.D.Ponomarev
and I.Z. Slutskii (8) as an example of confusion and error
partly due to the use of another temperature. In discussing
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The heat balance and calculation of inter-electrode distance
for aluminium electrolyzers. (Cont.) 13%-5-10/14

the thermo-dynamics of electrolyzer operation, the author
mentions his own experimental work with A.A. Revazyan (11) and
his criticism together with G.V. Forsblom él}% of the ews of
GeAo Abramov et al. (7). G.V. Forsblom's (17 relatively high
value (0.63-0.83 Qcm) is attributed to gas saturation and
foaming, K.P. Batashov (16) having obtaired lower values. For
calculating inter-electrode distance it is only necessary to
lnow the reversible decomposition voltage and the over-voltage
in the given concrete conditions of the electrolyzer, and the

Card 2/2 requirements enumerated by B.S, Gulyanitskiy and V.V. Krivoru-
chenko (18) are considered to be incorrect.

There are 18 references, 14 of which are Slavic.
ASSOCIATION: All-Union Aluminium-magnesium Institute (VAMI)
AVAILABLE;
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137-58-5-9276
Translation from: Referativnyy zhurnal, Metallurgiya, 1958, Nr 5, p 71 (USSR)

AUTHOR. Mas ;

TITLE: On the Cathodic Process in the Electrolytic Manufacture of
Aluminum (O katodnom protsesse pri elektroliticheskom polu-

chenii alyuminiya)
PERIODICAL: Tr. Vses. alyumin. -magn. in-ta, 1957, Nr 39, pp 274-287

ABSTRACT: A majority of the authors who have investigated the relation-
ship existing between the current efficiency and various factors
in the course of electrolysis of melts have arrived at the follow-
ing empirical formula: = 1-k/j" , where 1 is the current ef-
ficiency, k is the losses of substance (or of electrical energy),

j is the current density, and n is an exponent. The value of the
constant k in the aboveindicated formula is determined empiric-
ally and is a function of temperature, interelectrode spacing,
design of the electrolyzer, composition of electrolyte, etc. It
represents the relative losses in metal (the fraction of metal
lost)at j=1 amp/cmZ and is always less than unity. The values
of the exponent n vary among different authors from 0.5 to 1.0.
Card 1/2 A somewhat more complicated version of this formula makes it
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137-58-5-9276
On the Cathodic Process in the Electrolytic Manufacture of Aluminum

possible to determine correctly in principle metal losses that are independ-
ent of the electric current. However, a comparative analysis of the equations
presented has shown that a universal equation should covermot only the chem-
ica’ losses, which are independent of the electric current, but also electro-
chemical losses which are a function of the electrode potential; these factors
are not taken into account in the formulas presented above.

[.G.
1. Aluminum--Production 2. Aluminum--Electrolysis 1. Elertrolysis
--Applications
Card 2/2
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