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Analyais haa shown only a amall degree of solubility at
18%¢; 1t amounts to 1.3,19”4% g-mol /0 for FeClj and tu lega
than 4u10.6 g-ool,/f for CaClz. The ocontent of FeC15 13

reduced by at leagt two orders by a single rectification of
trichlorosilane 3aturated with FeClj. There are 2 figuresg

and 5 referencag, 4 =f wrich are Soviet.
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TITLE: The Solubility of Indiumyand Antimony in Germaniumvand \
al P

their Effect on Some EIectric roperties Pf GeTmanium 7%
—_

PERIODICAL: Izvestiya Akademii nayk SSSR,Otdeleniye ekhnicheskikh
hauk, Metallurgiya 1 toplivo, 1959,Nr 5, Pp 86-90 (USSR) '

ABSTRACT: Single crystals of 8ermanium werg pulled from melts doped

Yith up to 80 wt ¢ of indium or of antimony,  [111

Seeds were used; growth rate was 0,0l mm/min and the

CryStal was rotated at 140 rpm, S8tarting materials werae:

high purity germanium (25-30 ohm. cm N-type, mobility

3600 cm2/V.sec,ditfusion length ~ 1 5.3 mm); indium

showing Spectrographic trsces of Fe, A1, Cu, Ca, Ni and

antimony of Cu, 4s, Pb, Au, Al ang P, A pure graphite

Crucible fitted with a quartz sheathed thermocouple

(Fig 1) held a charge of 10-12 €.  The pulled ingots

were 7-9 mm diameter and 8-10 mm long. These were cut in

half lengthways, one half was studied -etallographically
Card for homogeneity whije Hall effect 3pecimens (7 x 3 x 1 mm) '
1/3 were cut from the other, close to the seed and

Perpendicular to the growth axis, Resistivity and Hall
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The Solubility of Indium and Antimony {n Germanium and their
“fect on some Electrical Proparties of Germanium
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emf were measured with a potentiometer type PPTN-1 and a
galvanometer type M-25/3, Resistivity measurements
were ¥ 5% but Hal] measurements (3700 Oe field) for the

and degeneracy were assumed. The table shows
equilibrium concentrations of indium and antimony in
Solid and liquid germanium at various temperatures (both
wt % and at g values are given)., The corresponding
Phase diagrams are plotted in Figs 3 and 4 (compositions
in at £). 8olid Ge containing 6.6.10~2 at £ In 13 1p

maximum solid solubilities of 8 . 10-2 at £ In and about
0.1 at 4 8p No retrograde 8olid solubility was found M

for 8b, Fig 5 shows log-log plots (which are linear)
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of resistivity vs impurity concentration for 8b (l& and
In (2) doping. 2.,; x 10-198b/2m3 gave ~6 ., 10-
9 In/ 3 .

mobility; the plots for both holes and electrons
varying similarly, The results Presented for In are
in good agreement with those in Ref 3.

Cird There are 6 flgures, 1 table and 14 references, of which
373 3 are Soviet, 10 English and 1 German, HV//
SUBMITTED: April 3, 1959 ‘
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Pcterkin, 4. ‘a., Potapov, V. I,
fetrov, D. 4.

A Contribution to the Study of Copner Ion Mobkility in
Cermanium

BRIDICAL Doklady Akadeni) nauk S5SE, 1959, yol 27, Nr b, PE 1256-7254
(158R)

ABUTRAC Ir the beginning the insufficient andg partly contradictory
data about the state of the Cu-atom in Ce are mentioned (Refs
1-4) Therefore the mobility (electrodiffusisn® of the _u-inn
in n-germanium at 5C00-6809 wag investi_ ated. 7he piare suiface
of a sample, that was cut osut of g G8-DUNRGCITYSt L] wWag viectreo-
lytically covere i ty a copper coat of 2y thickness. *p va juum

(1C-5 to 10'4 torr; the sample wane irgerte! 1ntn Siroule
(amreter tyre ¥-340, rneostat and rectifier tyre VL o-en 5t
C.5-1 v'en and 4-10 g, after disconnecticr pn- TS0l g the
potentiul line gt the intersgect:-n Fiane f tre A.mile was
measured. As shown by finrure 1 t,ia line rrocee; .rnear for
samples without Coprer, whereas f-r COorper-coate ! saz,leg tnae

linearity ig disturbed at the edges ty the diffus.n- - Tu-ione,
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due to the different temperat
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Strutherg set ot e

ments were made, The 8cientigtg mentioned used tempuratyras

above 7000, where the Cu-iong

authors than)k L. 3,

2 tables, arnd

ASS CIATION
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tute ofMetallurgy Imeny 4. 4.

USSR)

April 23, 1359
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April 20, 1959, by T, .-, Fardin,

are positively Cliareed, The

Milevgkiy for advice arg v, - “eunk v for
Je—monocryntnle nade ava:ilgple to them, i
referenceﬂ, S oof which are Soviet,
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‘

Inetityt metallurpyi; im s, 4. Baykova Akadeny{ n,ux 3354 { Instd-
Raykov of the Acadaemy Af <710 nces,
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KOLACHEV, B.A., knnd,tokhn, nsuk [tmnulator]; FETRQV. D.A., prof., red,;
L'VOVA, N.M., rod,; PRIDANTSHVA, §.V., tekhn.red,

{Siltecon] Kremmii; abornik statei, Moskvs, Izd-vo inostr,lit-ry,
1960, 435 g, (Trandlated from the Rnglish). (MIRA 13:11)
(8111con)
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PETROV, D.A.; KOLACHEV, B.A.

Using the mathod of extracting the aolild phaas from the nelt
in plotting a constitutional diagram, Issl,splav.tevet.met,
no,2:106-113  '60, (MIRA 13:5)

(Phase rule and equilibrium) '
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PRTROV, D.A.

solubility and comstitaticn ¢ {=rarities {n semicouductors. ruly

ok

Inst.met. no.5-1726-177 ‘¢, (MIxa
(®emiconituctors;
(Phase rule ant 2cuilibrium)
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AUTHORS . Petrov, D.A., Doctor of Chemical Scien:es, Protessor

and Kolachev, B,A,, Candidate of Technical Sciences
PITLE: Non-Equilibrium Crystallization of Ternary Allcyas

PERIODICAL: Moscow. Aviatsionnyy tekhnologicheskiy 1nstitat,
Trudy. No.43, 1960, pp.117-129. Termi-heskaya
obrabotka i svoystva stali i leghikh splavov

TEXT: D.A.Petrov has shown (ZhFKh, 1947, T.XXI, No ,12) that

alloy crystallization can be considered as two processes occurring

in parallel: separation of crystals of the sclid phase from the
liquid and chaonge in the composition of crystals formed at a higher
temperature through reaction with the liquid at a lower temperature.
The authors now consider the crystallizaticn of an alloy with two
alloying components, with no diffusion 1n the solid state and a i
continuous series of solid solutions. For equilibrium conditions )(
the changes in liquid and solid compositicna as :rystallization
Proceeds can be found from phase diagrams with the aid of
Konovalov's rule, For non-equilibrium conditions crystallization
18 not completed at the temperature corresponding tc¢ the
intersection of the alloy ordinate with the sclidus surfare.
Card 1/6
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Crystallization in the assumed system then ends at' the fusion
temperature of the lowest-melting component, In non - equilibrium
crystallization of alloys belonging to a system with four -phase
eutectic transformation the lines showing :thanges of liquid- and
solid-phase composition changes will also bte displaced from the
equilibrium lines depending on the cverall -anode posltion itn the
primary-crystallization region, For the conditions spe-itied the
crystallization of any alloy of the ternary system 1s completed with
the crystallization of the ternary eute-tic . Non-equilibrium
crystallization of ternary-aystem alloys with a peritectic four- b)(
phase transformation ends with the solidification of the binary

B + Yy eutectic, For the experimenta® verification of their ideas
the authors chose the method of drawtng-: d phase from the melt,
since this largely satisfies the conditl' ‘speiified 1n the
theoretical treataent. Transformation o he equations deduced
gi1ves the distribution of components along the drawn ape imen, but
through lack of data the authors had to confine themselves to a
qualitative verification. The systems Al-Cu-S1 and Al-Cu-Mn

were chosen, for which phase difagrams can be ¢ ns'ruc*ed from
published data (H.W.Phillips, J.Inst. or Metala 1953, T.82 p 9-15
Card 2/6
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H.W.L.Phillips, W.Day, J.Inst. of Metals, 1947, 74  p.33-47),

The test compositions were: Al + 4% Cu + 3% Si;

Al 4+ 8% Cu + 1.0% S1; Al 4+ 4% Cu & 0.6% Mn;, Al + 2.25% Cu + 1% Mn
Al + 0.5% Cu + 1,3% Mn,. Aluminium (99.98% A1, 0.02% (Fe . Si) ),
electrolytic copper and manganese, and si1ii:or (0.25% Fe, 0,20% Al)
Wwere used for preparing alloys; copper, sili:zon and manganesa
being introduced as alloys, Specimens were drawn at 0,07 mm per
minute in the apparatus previously described by Petrcv and
Bukhanova (ZhFKh, 1953, T.27, No 1), After microstructural
examination, samples of the solid were *aken for chemi:cal analysis;
liquid-phase compositions werae calculated, Fig,7 ahows changes in
the copper and silicon contents for the soiid and li1quid phases
with respect to relative length fcontinuous lines relate to v
liquid and broken lines to solid phases, respectivsely); the
corresponding curves for copper and manganese distribution are

shown in Fig.9, These results and microstructure-examinatison show
that not all the range of composition expe:'cd from the theoretical
treatment is found, This is due to the fa-t that at low

concentrationa of the alloying components *he range of the binary
Card 3/6
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eutectic is very small, For example, in ths alloy obtalned from
Al + 4,5% Cu « 0.5% Si, 0,91 of the specimen will --nasist only

of a-so0lid solution (of vartable composition). Thus the btinary
and ternary eutectics crystallize at the last moment, when drawing
conditions are already diasturted and complete replancement <t one
Structural component by another does not =-:ur. Nevertheless,
the general change of composition and mizr.s*ructure confirms the u)(
theoretical treatment both for drawing and for non equilibrium
crystallization in general, There are 10 figures and

3 referencens: 1 Soviet-bloc and 2 non-Seviet-blo: The two
references to English language publications read as fo.lows:
H.W,L.Phillips, J.Inst, of Metals, 1953, T.82, p.9-15;
H.W.L.Phillips, W.Day, J,Inst, of Metals, 1947, 74, . 33.-47

Card 4/6
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AUTHOR: Petrov, D.A., Professor
TITLE: Methods of Growing Silicon and Germanium Single Crystales

PERIODICAL: Zhurnal Vsesoyuzrnogo Khimicheskogc Obshchestva im D.I. Mende -
leyeva, 1960, No. ©, Vo1, 9, Pp. 544-552

TEXT: The outstanding feature of modern semiconductcr materials is their
high chemical purity. Admixtures have a significant effect on the electric-
al properties of semiconductors. The high degree of purity of semiconductor
materials is necessary if the electrical properties are to be controlled.
The control becomes possible at the moment when its self-resistance :s at-
tained at operating temperatures, i.e., when the admixtures remaining in the
semiconductor even when highly purified can have no longer an effect on its
#lectrical characteristica. A practical interest is shown in gemiconductor
alloys. It is known that the work of producing a semiconductor rectifier or
amplifier 1s based on the possibility of forming adjacent regions with dif-

ferent types of conductivity in the semiconductor crystal. The boundary be-
Card 1/16
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Methods of 3--wing Siiicon and Jermanium Single Crystals

tween these regions, the so-called electron-hole or n-p- transition 18 the \V/
main part of the semiconductor tnstrument. This transition can be produced
by introducing admixtures into the semiconductor, since pure Ge and Si have
only one type of conductivity, viz.electronic conductivity. The problem of
alloying a purified semiconductor by introduction of admixtures, i1.e.,, the
problem of producing alloys with the required electrical properties arises
Anctier outetanding feature of modern semiconductor materials is their ap-
Flication in industry in the single crystal state. The latter is obtainea
by growing them from the melt. The methnds of single crystal growing are
limited by the property of the single crystals to expand when solidifying
similar to water. The Chokhral'skiy method (Ref. 1) is described in some de-
tail: It is based on drawing a solidifying crystal at a certain rate from
the melt located in the crucible (Fig,!'). The heater which has the fnrm of
a high-frequency inductor -r a graphite resistance heater in the form ~f a
tumbler is located around the crucible. The working space of the ejuipment
where the crystal 1s grown is a vacuum chamber made in the form of a quartz-

Card 2/16
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Methods of Srowing Silicon anid Germaniuz Singie Crystals

ite or metal cylinder with tw- caps. A rod 18 intrcduced thrcagh the °=

cap to which a priming crystal is attached, The rnd 18 cannentetl o °
nechanisms which ensure the submersion, elevation and rotation ¢f the rys-
tal at the necessary rates. flectrodes are insroduced through the lcwer cuf
for the graphite heater and a rod with a pouch for the crucible. Tria rod is
connected *o the mechan.sms which elevate and .ower the crucible for the
corresponding set-up within the heater and rotate the crucible, LeudL LY

the direction of the ingot's rotation, in ordier to ensure a uniform heating
2ni a definite mixing of the melt. Zvacuating the operating space of the
.aratus 18 carried out through the neck in the lower cup 10 a ;re8sury - f
,"7mm using a pre-vacuum and diffusion pump. After the material loailed In

the crucible has been melted and after gubsequent overheating for tn. remove U/
al of gases ani volatile admixtures, the ap,rn.riate temperatur® 13 satal-
lished in the mel: to be slightly higher than the melting point. By grata-

ally lowering the rod ints the melt, the priring crystal is intruduced "o a
certain deptr under tne surface of the melt ani is maintiined there it

Ly

Card */16
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Methods of ircwing Silicon ani Sermarium Single Crystals

‘he end of tne primer me:ts ani a thermal equilibrium is estublisned ;-1
system melt-crystal. The rod with the primer 1s then slowly ruiaed .o

rate #ithin the range from severs] tenths to 1 -2 mm, In the regiorn

er temperatures above the mejt surface the melt pulling after <ho frice
solidifies, continuing the primer structure. The primer is Caparle  f
ferring the admixtures containeil in it and structural lefects © the ~risey:
growing cn it. It must te of the same ~r higher chemical Furity, therefore,
tnar the sirgle crysta. wnicn :s 1> e obttained and, {f PoB3ic.e, w1tk -
structural defects. The primer 1s usually selected as thin as pos. iole,
narrow "neck" is formed on it ry melting down prior t. the crystal groac.,
(Fig.2). The primer must also be carefully oriented in the required rsa-
tallographic direction whi-h determines the quality »f the -pr ata} growe,
The optimum srientatinn of the Frlmer crystal axis is consiierel to pe in
the c¢rystallopgraphic direction 1117, If the growing rate {g increased, 4
large amount of heat of crystallizatior is libherated -ni the melt 1y vor.
heated. Thus the crystal d4lumeter decreases. The cryetal should be .»r-wr

Card 4/16

APPROVED FOR RELEASE: 07/19/2001 CIA-RDP86-00513R001240420011-6"



"APPROVED FOR RELEASE 07/19/2001 CIA RDP86 00513R001240420011 6

20618

360005 00 [06T,
/AG29

S oL
05

Methods of Growing Silicon and Germanium Singile Crystals

in the form of a regular cylinder ¥#ith a smooth surface ir order to achieve
circuiar symmetry of the thermal field determined by the cylindrical reater
The temperature distribution irn the melt and the growing crystal ;l.ays an
important part. The interface :'rystal surface - fusion 3hould be flat, ex-
cluding the occurrence of internal tensions., A circular interface surface
is considered unsatisfactory, but cnnnot be avoided unless measures are
taken to prevent the cooling of tne grcwing crystal at the lateral surface.
Reference is made to the thermal tensions which occur in the crystal, expar-
sion in the central parts and compression in the external parts. The values
~f these tensinns are approximately estimated from the expressisn s = E’I‘AT;2X
«nere E is Jung's modulus, < the linear expansion (comgression) coefficient
. .T the temperature difference between the center and "skin" of the ingst.
The magnitude of the axial temperature gradient has a significant effect on
the perfection of the crystal. An unsatisfactory crystal structire is ot-
tained at a lower axial tempera‘ture gradient {n the melt when -~ctahedr:1l
formations on the interfice surface grow tc dendrite shapes. A :cnsideratle

Cari 5/16
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Mothods of Gl vaing Stlircon and Sermanium Single Crystals

shortcoming .° any crystal-growing methud from melts 18 the unaven distritg-
tion of adm.xtures and, thus, electrical und other properties along the
crystal's length. The reason is the different 3olutiliity of admixtures 15
the melt and the crystal growing in it (Fig.4) The admixture distritution
13 judged from the distribution coefficient «, which is the rati of 7, the
admixture content in the sgolid jhase, t. the admixture content x 1n “h--
liquid ghase, i.8,, k = X * ®hich may be determined from the state Jd:.cram
The value of k depends on the temperature of the contacting phases As thne
admixture content increases in the melt, it also increases in the growing
crystal according to the indicated ratio y « k x . A crystal iu divited . -.
to 3 parts (fract:gns). Hocoriing U, the admixture ¢ noer:. Tac metrn 43 .re
suggested f-r the product. . n ~* 3lngie cryatals witn an ever fistrir Lt o
tre adm:ixtures al.ng *h. ieng:n. The first meth-d appliles tre relatl nasni;
of k to the growing rate. The second method consists in maintaining the ad-
mixture content in the melt constant during the growing process of the Crys-
tal by continuous feeding of the melt with material having the same admiyture

Curd 6/16
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Methods of Growing Silicon and Sermanium Single Crystals

content which is required in the singla crystal being grown. The author
shows apecial intereat in the method with a melting crucible in the melt de-
scribed in Ref. 5. It is pointed cut that the methods of zonal recrystall:-
zation at the present time are used for the purification of initial mater:-
als from admixtures. Contrary to the Chokhral'skiy method, in this method
not the entire batch placed in the crucible is melted down, but only a par:
of it, a zoune Two variants are given: the horizontal (Ref.d) and the vert-
ical variant. The latter i1s alsc called the method of cruciblieless recrys-
tallization In discussing the "spiral" macrc-neterogeneity of admixture
distribution in crystals :n crder to smooth out the non-urniform temperature
fi1eld, the crystals of Ge and S1 are rotated wher grown and the crucitle 1s
al3¢c rotated for the same jurpcse with the melt i1n the direction ojposite o
the rotation of the ingut. Any spiral macro-heterogeneity can be .bscured
by the electrolytic precipitation of copper. The method 18 desaribed in
Ref. 5 with respect to 1ts applicaticn to Ge (see Fig. ). Figure ~a shows
a photograph of a Si1 crystal alloyed with ¥: Pigure éb a Si crysta. al.oy-
ed with phosphorus. The picture .f non-ur® rm {istrituti n of the idmixture
card 7/1¢
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13 the same :n 5oth photcgraphy Linear imperfections xnown as 11slocat:ions
are considered to be the structura] imperfections 1n crystals, part:icularly
linear or margiral dislocations (Flg.7s. The marginal dislocition corre-
Bpaxds ‘o a destruction along the edge of the formeAd irncomplete atsmic sur-
face 1n the -rystal under the influence of varisus causes. 4 marginal dis.. .

catinn behaves in a gemiccnductor similar to an acceptor almixture. Thus,
disiocations alter the electricn. properties of the semiconductor mpairing
the life-span of the sercondary charge carriers, a characteristyi: ietermining
the quality of work of impertant semiconductor apparatus (transistors;. Dig-
locations in Ge and Si crystals are primarily the iroduct of plastic lefsrqa-
tion of the crystal cocurring as a result of the thermal tensicns ¢reatel ;in
them, The degree of imperfection of the zrystal 1s determined by the 41s5.--

N

cation density, :i.,e |, by the numter ,f etg Lng cavities %o zm<
(Pig.B). Similar disiccaticns _snur wrer the grewing crysta. s
avay from the melt, :in & "therma, shock”. Admixtures

Si crystals serneral.y 1r.crease

Card 8/16
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interacticn. Since dislocations in Ge and Si crys
+nermal %*ensions, an important measure for their e
would be <he creation cf cenditions, whereby the *
crystal would be directed primarily along its axis.
attained by setting up the progper thermal screen around
maving the purpnse -7 i “ing heat losses frem the
the ingot {(adiabatic rcess, An important
suractural defects on ni 51 crystils is
There are 7

inglisnh, 1 DJu-ch.
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refining {elimination of Fe, by tne ex
presence of S1. As opiosed tneret-, tg
for the elimination of Mn increases w:
distributior coefficient of Mn :i: AL d
it :8 peoesitle to utilize tne reducti,
of one impurity in the presence c¢f anc

purifying effect in a substan:e witr d:
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(-nunxknuckxkh nauk . vetallurgiya 1 toplivo.
1, T-190

R

The formation of 41l faces on a crystal of i or Ge often

presence of a rod-= shaped region of nonunxformxty
etcning.

to the
ailong the axis of the crystal whicihh 18 qa51ly revealed by
“phe Lrystals are grown typxcall) aiong (111} at 0.8 mm/min while
Leing rotated pouny this axis at 1/3% rpm. In a crystal of Ge
the dxa(urncn Feglon was SOOWI to have the form of a heliXx. The
with the j direction. The

defect 198 ssoclated onLy
the bLulk of

dlsturhcd reglou cuntalnsg more n-typ

the crystal. 1t appear»s that the (111 face zr
4 rTelt tnan the faces near it. The
part from

ows 1n & relatively

nore stronsLy auporcool

thermal field 1n the crucible may be eccentric and de
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the crystal (thus bein, llrected towards the melt) 1t will be an active

growth face. Tuis makes it ;oasible tc determine the active faces for

other directicrs of growtk, .0, 1123, 112 . (3 Zxperiments sncwed

that w#when crystals are ;roan ag described by Czochralski the Inower -
rorizontal {111} face als. deveir;ed. After tearing off u crystal,

d~*'C am, 2 round sghinin; face, 1 -# mz, was obgerved, 4" The orsgerver

rise ¢f the melt level near the faces favors their deve.opment withnir ‘he
crystal bily, while tne stee; ten;erature gradient outward leads tc the
formantion ~{ glar, edgea. As 't tg the {111} faces 1n eryatals with

diamond structure that have the lengest packing and, therefore, the lowest
gsurface energy, their growth is favored at the expense of other faces

with higher surface energ,. The melt {s overheated as compared with the

faces richer in energy, and undercooled as rcompared witn thcee poorer in
energ,;. If, accordingly,, the conditicns for the development of 11"

faces are given in Czochralski growing, the melt adjacent tc these faces

#il. De nore undercocled trhan in the neighboring regicns. There are
4 figures.

PRESENTED: hpril 21, 1962, by A. A. Bochvar, Academician
SUBMITTED: Marc~ ¢, 19672
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VUit~ Clroy v, nukhunuvu, VoA,
Ty, . “he dvlvrmznlug FOve of the supercoolxng of the me ]t .
R O T lUer'AU“ or SCtroew macrc—nonunl(nrmllxvs in

Crystaij. grown by Caochrnlskx's meoetho
CHTONT g rx-n,xtnl"ngr.xl‘xv.n, v.?7, ho, 3, 1562 1402-‘5145 1l place

N T ‘it has been expurlmentally shown that ;¢ , Crvstal ;g4 not
Fotatedg 4 Certan nnnunlformxty Ooccurs which 1ls Connecte W1lth the
dS¥Ymmerry op the thermg ) fiely and Manifestsg 1tself ;p the
formatlon of two bandg dlfferlng 1L Structure and 1np tmpurity
Content which ],a along the whole length of the crystal , A Strongly
¢tched region with a high lmpurity content ;g4 formed on the c¢oiqy
Side of the field ang a weakly etched region with , low Impurity
tontent op the Warmer si1de, Hotatiop of the Crvstal ARCravateg
the nonunxformlty In the melt, due Lo the asymmetry of the fielq
and leadg Lo screw macro-nonunxformities 1n the Crystal, The
latter are exhibiteg in the Lormsg of two mlxed laycrs, Creeping
1Nto the Volume of the crystal ,p the form of a Screw, whjch are
dlf[erent in structure, Impurity €ontents ang Properties, Hemovy
of this defect ;g4 Possible by meansg of the ¢ a
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AUTHORS: Bukhanova, A. A.; Petrov, D. A.

TITLE: Growth of germanium dendrites in so-called "difficult"”
directions

SOURCE: Fizika tverdogo tela, v. 6, no. 8, 1964, 2518-25'9
TOPIC TAGS: germanium, fiber crystal, twinning

ABSTRACT: It was stated earlier by E. Billig (Proc. Roy. Soc. ser.
A, 229, 343, 1955) and by A. J. Bennett and R. J. Longini {Phys.

Rev. v. 116, 53, 1959) that germanium dendrites with two (111)
principal surfaces cannot be produced ("difficult” directions). The
present authors are apparently the first to establish that the prin-
cipal role in the growth of different types of dendrites of germanium
is played by the distances between the twinning planes in the den-
drite. Growth of dendrites becomes possible when the distance ba-
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tween the twinning planes reaches 8--]10 microns and more, and in the
case of dendrites with three twinning planes, an important role is
played by the ratio between the two distances, the optimum being
l:1. Under these conditions, "easy” directions become "difficult"
and vice versa, so that the concept of easy and difficult directions
introduced by Bennett and Longini becomes meaningless. Photographs
of dendrites grown with two ( 111) and two (111 ) surfaces are pre-
sented. It is also shown that when the dendrite breaks away from the
melt, side stubs are formed in all four directions (both easy and
difficult). This equivalence of the four lateral directions is in
contradiction with the results of N. Albon and A. E. Owen (J. Phys.
Chem. Sol., v. 24, 899, 1962). Orig. art. has: 3 figures.
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AUTHORS: Bukhanova, A. A.; Petrov, D. A.

TITLE: Growth of <1105 dendrites of germanium

SOURCE: Fizika tverdogo tela, v. 6, no. 8, 1964, 2520-2521
TOPIC TAGS: germanium, fiber crystal, twinning

ABSTRACT: Germanium dendrites grown with two twinning planes ex-
hibit a stable growth for all thicknesses of the twinning plate.
from fractions of a micron up to at least 300 microns. However, in
the case of thin twinning plates, below 6--7 microns, the lateral
branches of the dendrites include those growing in the <110> direc-
tions. Between 6--7 and 2 microns mixed growth is observed in the
¢112> and <110> directions. Below 2 microna, only 410> dendrites
grow. The <110> dendrites differ from <112> in much greater homo-
geneity both on the surface layers and in the deeper layers. Photo~
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araphs presented by the authors ghow that the individuyal links of
the <110> dendrite, ipn hexagonal form, grow into each Other parallej
to one of the pPairs of the 8ides when joined together, unlike the
<112> dendrites, which join together in

to one of the Pairs of the 8ides of the

figures.
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1. Akaderiya npauk $SS8.. Sibir:ioye otdeleniye.
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APPROVED FOR RELEASE: 07/19/2001 CIA-RDP86-00513R001240420011-6"



"APPROVED FOR RELEASE 07/19/2001 CIA-RDP86 00513R001240420011 6
,mmm 3} 0 GV 7 LA =iy ‘ . ; B PR R o X . . . —

PETROV, D, F.; ZHELEZNOVA, N, B,

Experimental androgenmesis in corn. Dokl. AN SSSR 147 mno.
1470-1/72 D '62, (MIRA 16:1)

1, TSentral'nyy botanicheskiy sad Sibirskogo otdeleniya AN
8SSR., Predstavleno akademikom N. V. TSiteinym.

(Corn breeding)
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Plasmotherapy of inflammatory diseases of the female genitalia.
Akush, gin. no.2:45-47 Mar-Apr 1953. (CLML 24:3)

1. Docent for Petrov. 2. Of L'vov Scientific-Hesearch Instl?ute of
8lood Transfusion (Director -- Docent D, 0, Petrov) and of L'vov
Oblast Oncological Dispensary (Director -- Candidate Medical Sciences
A, A, Kel'man).
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Intravencus alcohol-thiopental narcosis. FEhirurgiia no.5:15-18 Je '53.
(MLRA 5:R )

1. L'vovskly nauchno-issledovatael'skly institut perelivaniya krovi 1 ne-
otlozhnoy khirurgii, (Anesthesis)
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'Alcohol-&lucos~.-C1trntod Blood and Tts Therapeutic Use," by
Docert D, G. Petrov, 1 vov sclontific iesenrch Institute or
Blcoa TFRHHTT?IZE(T lrector, jocent L. g, Pretrovy scirntiric
director, I. I. Frdoraov), Problemy Gumatologii 1 Perelivani a
Krovi, Vol 2, No !, Jun Fep 57, pr L-Lo

The institut- conducted I, 06 transfusiing using alcohcl -glucose -
citrated blcod, in PO - sy g quantities, and in only __ cases were

there post transfusion reactions, i.e. . .¢ | .61c!. Clinical observa-
tions prove the advantag: or using aicohobglucose-citrateu blocd becauga
of its effectiveness in major operationg Such us traumatic anyg surgical
shock, terminal states, purulent-septic processcs, etc,

~

Alcohol-glucose-citruted blood may be saflely preserved ror [TONRE
days.
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vanitu krevi. Kiev . .medizdat JUSH, 1963, 392 p.

(\MIHA Le i)
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Tkr.554 (Lo lsr-nernke
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Centralized supply of flasks with factory produced blood preser-
vatives, Probl,gemat.i perel.krovi no,7:50-53 '61,
(MIRA 14:9)

1, Is L'vovaskogo nauchno~issledovatel 'skoro instituta pereli-

vaniya krovi (dir. - dotsent D.G. Petrov).
( BLOOD~~COLLECTIO, AND PRESERV.TION)
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PETROV, D.G., dotsent; TKACH, Ye. A., atarshiy nouchnyy notrudnik; FEDOROVA,
4.P., starshiy nauchnyy sotrudnik; YEDKINA, V. D., nauchnyy sotrudnik

loss (f blood and blood trausfusion ln nyvotaeralia. Y:7. «hir. arth,
no.2:99-03 Mr-Ap '59. (M1A 12: 7)

1. L'vovskiy nauchno-issledovatel'skiy institut verelivaniya krovi
i neotlozbnoy khirurgii (nauchnyy rukovoditel (prof, I[.,l1. Fedorov).
(Adres avtorov: L8vov, ul. Pushkina, d.45. Nauchno-issledovatel'skiy
institut nerelivaniya krovi).

(:IVPOTHRUMIA ) (HMMORMMAGE) (BLOOD TAANSFUSION)
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AT SR ERFIRGGEINA FX2V ! 51 NS FRERLRT WSG9 FRHEER RENED AR A AT
: Pt 3 1 -

PETROV, D.G.; YABS, S.B.

usion. Probl,

Blood Trensf
FPourth conference of the Lvov Institute of Blo an (MIBA 11:3)

gemat. 1 perel. krovi 3 no.1:60 Jo-¥ 58,
(BLOQD--TRANSFPUSIGN)
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, Dritriv Secrgirevich, . oo on(V, 1LDL, red.; NARINGKAYA,
A.L., *e¥mm, red.

o S0 . . - . H
(Prececvati noand tran fusiop ol ..ood Fercervirevinin L
relivanie xrovi. Riev, Gosmed zeot LSSi, Lo Ll
Vikh 16:10)

(BLOOD-~U LLECTTON AN PHRESHRUAT IOL )
( =L Ol—=THANSFLSION )
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ARBATSKAYA, Yu.D.; KOGAN, V.M.; PETROV, D.I.; PIS'MENNYY, R.Ya.; CHULKOVA,

M.S. e

Studying patiente in the first stage of hypertension with an initial
carebral syndrome in counnsction with their working conditions. Zhur.
pevr. 1 psikh. 56 10.6:L72-477 '56. (MLRA 9:8)

1. Kafedra vrachebno-trudovoy ekspertizy (zav. prof. N.K.Bogolepov)
TSentral'nogo instituta usovershenatvovaniya vrachey 1 TSantral' nyy
{nstitut ekspertizy trudosposobnosti { trudovogo ustroystva
tnvalidov (dir. - prof. 0.1.Sokol'nikov), Moskva-
( HYPERTENSION, compl.
funet. disord. of brain in elegraphers, determ. of clin.
manifest.)
(BRAIN, dis.
funrt. disord. in telegraphers with hypertension, determ.
of clin. manifest.)
(OCCUPATICNAL DISRASES
cerebral funct, disord. ir telegraphers with
hypertension, determ of clin. manifest,)
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PETROV Dn (Azerbaydzhanskaya 5SR)

MIRA 11:12)
D 's8 (

luck! Zdorov's L4 no,12:23

Good Jue (AZERBAIJAB—-—KKDICIKB RURAL)
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PETROV, Dnitriy Ivanovich; TYRESHCHENKO, V., red.; KALECKITS, G.,
tekbhn, red,

(Lat us work the commmunist way )] iabotaem po-korrunisticheski.
Minsk, Gos.izd-vo BSER, Red. proizvodstvennoi lit-ry, 1961, 38 p,
(MIRA 15:1)
1. Direktor Vitebskogo kovrovogo kombimata (for Petrov).
(Vitebsk-—Fug and carpet industry)
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FLINCY, Dimitur

Some prcblems o fodaer balance on cooperative ar
5elskostop na.ka ‘. no, 2:151-161 '3,
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Translation rom: Referativnyy zhurrai, Pizika, 12, N, v, P Bl # 2764
AUTTHOR : Potrov, DM,

TITLE: Electronics of Reflex Klystron

PERIODICAL: Tr., Konferentsil po elektronike 3VCh, 1957, Moscow-lLeningrad, Gosen-

ergolzdat, 1959, pp. 02 - 225

TEXT: The author describes the resgults of a theoretical analysis of the )(
effects of space charge, curvature o7 electrode surface and phase aberration on the
electronics of reflex klystron, The results of klystron studies are presented lor

the case of external action {klystron does not gelf-excite) at small ampl {tudes,

The value o¢ calculated electronic conductivity is compared with 1its experimental

value, A ronsiderable (by a factor of approximately two) discrepancy was found

between the theory of {dealized klystron and experimental data, The introductlion

into the theory of correctlons due <o the factors mentioried ieads to the satis-

factory agreement of calculational r~esults witnh the measurement data, The autnor

card 1/2

APPROVED FOR RELEASE: 07/19/2001

CIA-RDP86-00513R001240420011-6"



20011-6
"APPROVED FOR RELEASE: 07/19/2001  CIA-RDP86-00513R001240420011-6

T
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SAAEJES fro ANy A
Electronics of Reflex Kiystror AXC1/AC]

Presents also the results of of ? stationary gereratior
mode of the reflex klystron in comparison with tre data of theoretical calcoulaa
tions, He points out the ne

cessity of introduving corrections f{r, englrearinyg
calculations of the reflex Klystron,

Author's summar-y

Translator's note; This is tre il translation of the original Hussiap abstract,

20011-6"
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