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j AUTHOR : __Nol'ken, K. P. so‘.'/72-55-9-3/2°

TITLE: Experience in the Introduction eof Simultaneous Bilateral
Grinding ef Sheet Glass (Iz opyte esvoyeniya odnovremennoy
dvusteronney shlifovki listovogo stekla)

PERIODICAL: gteklo i keramiks, 1958, Kr 9, pp 7 - 12 (USSR)

ABSTRACT: This method of glass grinding effers congiderable
advantages as compared to & gseparate working ef each
gleas surface. It permits to save working space and —
equipment and fo produce high-quality glass. In order
te solve the problem which are connected with this
rethod & small continuous test plant was constructed
in glass works. This plant operated eccording to the
system due to Ya.I.Andrusenko and ¥.D.Tamarin. It
wes designed in the Orgstekle (PKBsInstitute of Glass).
The designs of the grinding mechines ef this system
are portrayed in figures 1,2 and 3. Ya.I.Andrusenko
suggested a hydraulic pulse generator for the stabilisatien
of the level of the system, as can be seen from figure 4.

) During the first period of test runs grinding plates
Card 1/2 were examined which had different arrays ef slots. In
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Experience in the Introduction of Simulteneous SOV/72-58-9-5/20
Bilatercl Grinding ef Sheet Glass

figure 5 the two specimens are shown which meet the

requirements. The experimental evidence is presented
in a table. It was found that hydraulic and mechanical
pulse generators both eperate satisfactorily. The
mechanical type, however, is more simple, cheaper teo
produce and showa less wear. As & conclusion it is

5 gtated that the grinding of both gless surfaces proceeds

1 , with equal intensity and that the simultaneous bilateral
grinding offers great advantages. These experiments furnished »
the required exjerience for the design of highly efficient
continuous grinding machinea. There are 5 figures,and
1 table.

Card 2/2
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AUTHORS! Nolle, E. L. end Gelkin, G. N.

--..u_/—-‘—"—'—_—.
TITLE: Generation oenters {n diffusion-type p-D junotions of silicon

PERIODICAL: Fizike tverdogo tale, V. 5, n0. 8y 1961, 2350-2554

TEXT: The reverse current passing through & p-n Junction consists of two
components: the diffusion current and the current caused by generation in
the region of space charge of the semiconductor. At Toom temperature, the
diffusion component of the reversa ourrent in silicon Pp-B junctions is
considerably lower than the seoond component. 1t is known that in silicon
with p-n junctions mainly carriers whose levels lie near the center of the
forbidden band are ganerated 4n the region of space charge. The authors
atudy the oarrier-generation centers in thae region of space charge whioh
had been generated by heat treatment in diffusional p-n Junotions of
gilicon and determine the relationship between the generstion centers and
the recombination javels in p-type silicon. On the basis of Shockley's
theory for the raverse-current density caused by genaration 4n the spece-
charge region the authors theoretically obtaint Jg « gW ni/(1p°+1 )e

Do
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3/181 61/005/005/011/054
Generation centers in .o B102 B?OZ

T and t, @&re the 1ifetimes of the eleatrons and holes, in & strong
o )

p-type and strong n-type gemiconduotor. The guthors experimentelly studied
the volt-ampere oharsoteristiocs of the reverse gurrent in p=p Junotions
produced from thermally treated (125500) p-type Si plate In order to )
reduce the influence of surfece effects on the reverse surrent, the authors

chose large diode areas (0.12 cma); {mmediately before the measurements
the diodes were etched and the oharacteristiocs were measured in a veouumd

thermostet (10'5 on Hg). It was found thet up to sbout 100°C the reverse
current is voltage-dependent and mainly a generation current. The
activation energy of the generation cen%ers was determined from the slope
of the straight line I = £(1/1) and e value of 0.6 + 0.06 ev was obtained.
This corraesponds to a position of the energy level of the ceanters in the
niddle of the forbidden band. At higher tempersiures, the reverse ocurrent
is determined by the diffuasion oomponent (sotivetion energy 1.2 av). The
gtudies showed that & linear relation exists beteteen the generation gurrent
and the concentration of the oenters whioch forn & recombinetion level in
p-type silicon, that is at & distance of 0.35 ev from the valence band.
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I¢ cen be assumed that in the p-n junotions siudied a donor level of gold
impurities acts as en active recombination level and an acceptor level of

gold as an active generation jevel in the space charge region. The former

ig at a distance of 0.35 ev from the valence band, the latter liea in the

middle of the forbidden band. Using the date of Bemeki the author compares

the reverse-current densities theoretically and experimentelly. Good

agreement wes obtained for the individual samples. The carrier concentra-

tions werae calculated from the formula nf - 1.5-1055‘1‘5 exp(~1.21/kT). The
authors theak V. S. Vevilov for directing the gtudies and B. M. Vul, Corre--
sponding Member AS USSR, for his interest and advice. There are 3 figures,

1 table, and 10 references: 1 Soviet and § non-Soviet. The two most im- .
portent references tu English-language publications read as follows: }k<;;;

G. Bemski. Phys. Rev. 111, 6, 1515, 1958; D. J. Sandiford. J. Appl. Phys.,
30, 12, 1981, 1959.

ASSOCIATION: Fizicheskiy institut im. P. N. Lebedeve AN SSSR Moskve
(Physics Institute imeni P. N. Lebedev AS USSR, Moscow)

SUBMITTED: March 10, 1961
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’
AUTHORS: Galkin, G. N., Nolle, E. L., and Vevilov, ¥. S.
TITLE: Recombination levels in p-type silicon ocourring at high-

temperature treatment
PERIODICAL: Fizike tverdogo tela, V. 3, no. B8, 1961, 2355-2361

TEXT: Heat treatment of silicon at temperatures above 1200°C leads to &

gtrong increase of the suface recombination rate. The lifetime of the non-
equilibrium carriers decreasesto velues of the order of 1 psec and less.

The nature of the recombinetion centers occurring in this connection has .
nithevto not been explained. In e previous paper (Galkin, FIT, II, 1, 8, ;,(\‘ 1
1960) 1t was demonstrated that in p-type ailicon the dependence of the '
carrier lifetime on the injection level (with injection levels of H "
0.005-0.05 ev) corresponds to the Shockley-Read law. The recombination )
jevel is at e distence of 0.13 ev from the valence band. At higher injec- ’
tion levels, however, no 1inear dependence could be observed. Hence the

authors assumed that another level participates in recombination. This

problem is gtudied in the present peper. The authors study the dependence

Card 1/5

APPROVED FOR RELEASE: Tuesday, August 01, 2000

CIA-RDP86-00513R0011373



B ]

PPROVE .
APPROVED FOR RELEASE: Tuesday, August 01, 2000 _ CIA-RDP86-00513R001137.

[ERDSE . - N =1

g C L

-

27288

8/18}/61/005/008/016/054 :
Recombination levels in p-type .- B102/B202 ;K:\ ;

of the lifetime on the injection level in a wide range of the injection

levels, the position of the recombinetion jevela (generated by heat treat-

ment) in the forbidden band and also their nature. Firat, they theoretical

1y study recombination by loocal levels which lie {n the forbidden band.

They experimentally study the dependence of the lifetime of the non-equi-

14brium carriers on tamperature and injection level in p-type single .
orystals with p-n junction by the "fraquency" method of S. G. Kaleshnikov .
and N, A. Penin (2ZhTF, XXV, 1111, 1955). The p-n junction was produced by
diffusing phosphor into p-type Si (20 min, 1230°C). This was made in

quartz ampuls. Under the. same conditions part of the gpecimens had been
previously gubjected to heat treatment (30 min - 2hr) in order to increase

the concentration of the recombination levels. Ohmic contacts werd obtained

by melting Ag onto the n-type side and Al onto the p-type aide. In order

to keep the ocurrent which is due to surface generation and which passes

through the p-n junction low, the junction area Was chosen sufficiently

large (0.12 cmz) and etched prior to the measurement. The 1ifetime was ‘

determined between -T0 and +1859C and the injection levels between 0.01 and T

0.6 ev. The initial carrier lifetime was at 50 wsec, resistivity wes Lo
[4
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- ~10 ohm-cm. The ratio between diffusion current and generation current . e
' .. component was determined from the volt-ampere characteristios of the V-
<. gurrent in forward direction. The characteristice (v = f(log I;) have e
> . two linear sections of di £ferent alope. The firat one (0.26 ev) corre=
- aponds to the ourrent dus tO generation in the space-~charge region, at
higher voltages, gurrent ococurs due to diffusion. The majority cerrier o
v‘,oqnoentration p, vas determined from the Hgll-amf. 1t was conatantly 15 .

-l egual to 7.5'1014: cm-5 4n the entire temperature range. It became constant
. i "after a.2.9 .hour heet treatment (within the limits of measurement accuracy)
v which indicates & low concentration of the tntroduced oenters. The curves
t(1+An/p°) - f(&n/po) of specimens with anneeling times of leas than 1.5 hr lX

were not liner. They correspon&d;approxime.tely to formula

et e NPT GRS

e T
t(l-i—-;;):{ + Ar |- ° (5)

R L
a1 & ot g L Bk vl =0
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An 18 the concentration of tha electrons (minority carriera), P

the holes (majority carriera), T the lifetime of the latter; the subscripts

" o and @ refer to an infiritely small “gr'mtinitely large injection levei,
the two existing recombination levels. Only with specimens
heat treatment for more than two hours these

that had been subjected to
Haat treatment at temperatures exceeding 1200°C also

neration of two -donor-type recom
0.35 + 0.02 ev from the valence band._
the centers with the level Eta = 0.5 av increases with
o that - in the case of long-lasting heat treatment - ro=
he first level san be neglected. The level Et2 - 0.3 ev

may be explained by the prosance of gold atoms in the erystel whioch,

according to Collins et al«, form donor lqvela in p-type Si which are at a
distance of 0.35 + 0.02 ev from the velence band. According to Bemski thé
gold concentration in-51 subjected to be;t~treatment for 2.5 hours, should

15 cm'B. The reason of this gold 1mpuf;ty might be the quartz
ned the Si during the heat treetment.

that of
o

bination levpls at distances
The concentration of

jeads to the ge
{nereasing time of

Of 00 1"00 2 B.nd

" heat treatment 8
combination by t

amount to 10

empul which contal The authors thank
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B. M., Vul, Corresponding Member AS USSR, and E. I. Adirovich for advice,
B. Ya. Yurkov for help. There are 7 figures and 11 references: 4 Soviat
and 7 non-Soviet. The three most important references to English-language
publications read as follows: M. Lax. Phys. Rev., 119, 1502, 1960;

C. B, Collins et al. Phys. Rev., 105, 1168, 1957; G. Bemski. Phys. Rev.,
111, 6, 1515, 1958. o

ASSOCIATION: Fizicheskiy institut im., P. N. Lebedeva AN SSSR Moskva

(Physics Institute imeni P. N, Lebedev AS USSR, Moscow)

SUBMITTED: March 10, 1961
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AUTHORS: _ﬂ»ng;}g,‘Eluy:. Malovetakaya, Ve M« end Vavilov, V. S.

TITLE: The effect of oxygen on the 1ife-time of minority carriers
in p-%type silicen

PERIODICAL: Fizika tverdogo tela, V. 4o 0O S 196’2, 13741 376 f

TEXD: Single crystals of p-type silicon were obtained by zone melting
vithout e crucible. Very low oxygen content was achieved by zone
refinement in a hydrogen atmosphere or in vacuum. In the top part of the
gingle erystal the oxygen concentration was jncreased by . making part of
the leat passage in an atmosphere of meist hydrogene. The oxygen .
concentration was deternined from the sntensity of the snfrared absorption
pand at 9.1 microns. The life-time was neegured by Be Do Kopylovekiy's
phase method at & low injection lavel. With oxygen content incredsing from

5-1016 cn™? to 1._5'1017 cn™) the carrier 14 fe-time increasses frod 1.6 to
32 zicroseconds. 1is tenperature dependence was measured between 220 and
430°K and was found to dizinish with temperature. The decrease is less for
specimens with higher oxygen congentrations, and below 0%c, it increased
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AUTHOR: Vavilov, V. S.; Nolle; E. Lo Yegorov, V. D.; viatsvkin,
Se Lo o

TITLE: Radiative ucembiuncion fn csdmium telluride =s¢ & result of - .
cx;icc:ton by fast electron pulses :

GOURCE: Pizike tverdogo tele, v. 6, no. 5, 1964, 1406-1412

TOPIC TA4GSt radfative rccombtnntﬂ.‘on. cadmium teliuride, CdTe, laser:
material, stimulaced emission, semfcanductor i
|
1

ABSTRACT: The recombinatfon radfation spectrum of CdTe excited by
fast electrons was favestfgated in thc phaton energy fnterval fraom
0.7 o L.6 ev and at temperstures bet een 10 aad 300K, The p-type
swiples with resfstivity of ~ 10 chueem ware excitad by L Hev elec~
tron pulses of 2.5 usec durstiaon from an clectrostatic generator.

! The rzpetitioun frequency was 10 eps, and the gqurrent densfity per

i eleciron pulse varfied betweeen 0.3 and 0.5 mAfcm, Since & 30 hr

| exposute to this type of {ecadtation did nct affect the recoubfnatim

">ieu¢ 1/3
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tadietion spectrum, {t was assumed that tke effect of che formatfom -

of radfistfon defects could be neglected, It was found that at 1] S
L€ recombination radfation spectrum conefsts of three {ntense bands !
{Seten maxima at photon energies of 1,05 X 0L, 1.47 + 0.0L, and '
1.59 + 0,01 ev. The short-wave entssfon band f{g lacated fn the
region of the fundamentsl absorptfon band, Anglysls of the date
shows that vertical transf{tlons with enfssfan of optical pha
vith gero momentum occur {n CdTe and that the probabllity of guch
processes {s high, Accaording to criteria developed fnt¢ Bagav,
N. G—-' c. N, Krdkhin, Yu. M. POPOV. 4‘. 19610 Pe 1203. it :
way, therefore, be possfble to obtain laser actfon fn CdTe &t low
Cemperatures when the nonequilibriun charge cacrfer concentration
ts considerably smaller than that correspanding to the degenerste
étate., Orig, art, has: 6 figures,

.
)

ASSOCIATION: Firfeheskiy fnstftut fmeat P. N, LebedeveAN §5SR
(Physice :m:;:«u,m S8ER} , .
'\-

\

!
| -
i
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VAVILOV, V.S.; JOLLE, E.L.3 YEGOROV, V.D.

fuzm
Razent data on the spectrum of recombination smission in cadm ;
telluride following electron excitation, Fiz. tver. tela 7 no3:¢
934-936 Mr '65. (MIRA 18:4)

1, Fzicheskiy institut imeni Lebedeva AN SSSR. Moskva 1
Moskovskly gosudarstvennyy universitet,
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TITLE; Cedmium te]_luridéa:lectron-bewn pumped CdTe laser ICEn

. AUTHOR: Vavilov, V. S:ﬁ Nolle, E. L.

SOURCE: AN BSSR. Doklady',' v. 164 ,' no. ‘l, 1965 ,- T3-'(14' '

TOPIC TAGS: laser, semi conductor lé,ser, CdTe, electron beam laser, recomblnation
radiation l’a l\,\u\ : ,

ABSTRACT: The authors report attaining laser action in CdTe pumped by a bean of
elactrons, A sample 0.4 x 0.4 x 0.4 mm was cleaved from n-type CdTe with a hole
concentration of 10" em™3 gt room temperature. The polished front face of the
_soxple was perpendicular to the two polished faces forming the cavity. The
sample wvas attached to the cold finger of a eryostat maintained at 10—15K. The
beam of 150-kev electrons was incident on the front face of the semple. The
beam current was supplied in O.l-ysec ‘pulses at a rate of 10 pulses per second.

The shcrt-wavelength radiation emitted perpendicular to the polished faces forming:

" the cavity vas shifted 20—30 § toward the longer wavelengths, as compared with

I

| rediation emitted from the front face expoaed to the electron beam. When the current

density was increaséd from 0.3 to 1 amp/em?, the intensity of endsslon inerepsed .

R
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?iby approximetely two orders of megnitude (see Fig. 1 of Enclosure%. Simultaneously, "'~ §8
the width at half maximum decreased from 25 R to spproximately 3 & (Fig. 2). At | :
a current density of 1 amp/cm? the divergence in the horizontasl plane perpendicular
to the froni face was about 159. At an input power of the exciting electrons equal
to 300 w, the output power within a golid engle of 15° vas not less than 0.3 v. ;
‘The narrowing of the spectral line to a value less than kT, & sharp increase in
intensity, and the appearance of directionality at & current density of 1 amp/cm2 ]
1 {ndicated the onset of stimulated emission. The stimulated emission was attributed
‘to exciton transitions. Orig. art. has: 2 figures. . : - {cs]
ASSOCIATIOA: TFizicheekiy inetitut im. P. H. Lebedeva Abademii nauk SSSR (Physics
Institute, Academy of Sciences SSSR) ud - 7

SUBMITTED: 25Jen65 . ENCL: 02 - ‘5UB CODE: EC-
| wo r@F sov: 008 OTHER: 002 - . ao prese G L
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1~ 3= 0.3 amp/cn?; 2-3 - 0.5 emp/cmz o,
3 J== 1.1 amp/cm‘ N ;
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© | AUTHOR: Nolle, B, Ls; Vavilov, . - Colubev, G. P.; Mashtakov, V. 5. i

At o RIS TR

5SSR, Moscow (Fizicheskiy imstitut

: ORG: Physics Institute im. P. N. Lebedev, AN
© | AN SSSR). ' .

"TITLE: Induced radiation of cadmium geleunide due'to electron excitation

Q v
SOU'RCE: Fi;ika tvetdogo.tela, \L 8, ro. 1, %6%6, 286-287

TOPIC TAGS: light radiation, radiation intensity, light emission, 1ight excitation
ain stimulated emission of light from calcium

A specimen having the form of a rectangle

for observation of the emission. The elec-
face of the specimen, while the emission was

recorded from the specimen'g side faces, the distance between which was 600 u. The ¢
measurements were made at 80K, The observation of emisgion from the side faces showeq
-} that the maximum of the spectral band is shifted by 35 A to the longwave glde as

| compared with emission recorded from the forward face {rradiated with electrons.
When current density was increased from 1 amp/cmz, a sharp increase in emission inten-
sity was observed along with the simultaneous appearance of the directional effectoof§'
‘ emigsion and a decrease of the width at the half-height of the. band from 80 to 15 A. |—}N
At a.current density of 2.5 amp/cmz, the emission spectrum has an equidistant struc-

ABSTRACT: An attempt was made to obt
selenide excited with electron pulses.

parallelepiped 600 x 400 x 50 y was used
tron beam was incident on the largest sur
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o ture 1o the fom of seyarate stages located 264 fram each other. These stages
*apparentl ‘are.associated with the resonator modes. The maximum of emission was at
A = 6950 ‘The angle between the directions corresponding to the values of emission|
‘intensity. equal to one-half of the maximum value was 12° at a current density of
2.5 amp/cm?, These data indicate that generation of étimulated emission occurs in
cadmium selenide, Orig. art. has: 2 figures, : [JA)

SUB CODE: 20/ SUBM DATE: 1lAug65/ ORIG REF: 003/ OTH REF: - 001/ ATD pxzigg
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TITLE Spontanaou; and stimulated emission of recombination radiation
of CdTe dus to elactron excitation .+t &€ , Vé

SOURCE: Pirika tverdogo tels, v. 8, no. 2, 1966, 532540 ‘ JZ

TOPIC TAGS: recombination radiation, recombination emission, single
crystal U ,

ABSTRACT: An investigation wag) mad of the emission of recombination
radiation by nonalloyed uinglé3 dTeverystals due to excitation by _
150-kev elactrons, An electron tube with a constant high voltage which
generated 150-kev electron pulses with a duration time from 0,25 to

10 puss¢ was used. A bean of electrons was focused on a apot 1 mm in
diamater, vwhere the current density reached 3 amp/cmz. The free path
of 150~kev electrons in CdTe was about 40 y, The emission spectrum

of CdTa due to elactron excitation consisted basically of four bands
with photon energies close to 1, 1.4, 1.55, and 1,59 ev at T < J0RK.-

It was possible that the emission bands at 1 and 1.55 ev in-CdTe not

CardA »le. ‘
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alloyad with impurities vere associated with recombination through
single- and double-charged wccoptor vacancles of cadmium, whose

energy levels are Ey 4+ 0,05 and E. = 0.6 ev, respectively, The
emission band at 1,47 ev could be assoclated with recombination through
foreign impurities., The intensity of the shortwave band increased 5
exponentially with the temperature decrease 1 ~ T-n, where n = 0.5—1.5, ' [
thus indicating the absence of a thermal barrier. The {ntensity of the -
band also increased with the excitation level according th the square
law, At high excitation javels the intensity Qapendence changed into

a linear one in the case of the highest-purity'CdTe specimens, thus
{ndicating the predominance of radiation emissibn recombination.
-Apparently, the shortvwave emission band was l1inked with the annihila-
tion of excitons, A direct coherent stimulated radiation emission of
CdTe was observed in a region corrasponding to the annihilation -of
excitons at a current density exceeding 0.3 amp/cm2 for 10K and

1 amp/em? for BOK, Orig, art. has: 1 formula-and 8 figures. {JA)

e

e e
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AUTHOR: Vavilov, V. S.; Golubev, G. P.; Konorova, Ye. A.; tfg‘lale, E. L.; Serglyenko,

v. PI — el

g
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ORG: Physics Institute im. T. N. Lebadev AN SSSR, Moscow (Fizicheskiy institut AN @
SSSR)

TITLE: Recombination radiation of diamondé during excitation by electrons
= _

SOURCE: Fizika tverdogo tela, V. 8, no. 5, 1966, 1522-1527

TOPIC TAGS: recombination radiation, diamond, excitation spectrum, electron beam

‘\
ABSTRACT: The authors study the recombinatiofr radiation spectrum of a diamond near
the fundamental absorption edge and in the visibl region. A pulsed beam of 150 kev
electrons was used for excitation. The pulse duration was variable from 1.3 to 12
usec with a prr of 10 cps. The current density in the beam could be raised to 2 a/cn’
The recombination radiation spectrum extended in the visible region from 580 to 320
mp. Some specimens shawed a narrow band with a maximum at 389 mu. The radiation
spectrum in the ultraviolet region consists of three bands with maxima at 235, 242.3,
and 250 mu. The integral intensity of the fundamental radiation band (maximum 235 oy )
is only 0.5-1% of the integral radiation fntensity in the visible region. It is as-
sumed that the bands at 242.3 and 250 my are phonon repetitions of the band at 235 mu.
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extended = along the axis for phonon energy it ap-

pears asymmetric with a form approaching Maxwell distribution, which findicates that
the radiation is due to recombination of free particles. The shape and position of
the ultraviolet radiation bands, and the effect of excitation level and temperature
on luminescence intensity show that luminescence is caused by annihilation of exci-
tons with simultaneous radiation of phonons. Orig. art. has: 5 figures, 3 tablef. !

OTH REF: 006/ ATD PRESS:5425 |

When the curve for this band is
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I
AUTHOR: Vavilov, V. S.; Nolle, E. L.; Yegorov, V. D.; Colubev, G. P.; Mashtakov, V. S.
ORG: Institute of Physics, AN SSSR, Moscow (Fizicheskiy institut AN SSSR) ¢7

B

TITLE: Outfit for studying the recombination radiation of elactron-excited
semiconductors Q/ Q

/
SOURCE: Pribory i tekhnika eksperimenta, no. 3, 1966, 176-179
TOPIC TAGS: semiconductor research, recombination radiation

ABSTRACT: Connacted with the outfits described by C. Benoit et al. (Physics of
Semiconductors, Paris, Dunod, 1964), an improved outfit developed by the authors 13
capable of exciting cemiconductors by 150-kev electron pulses that have a current
density of 3 ampf[cm?; pulse duration, 0.25--10  sec; repetition rate, up to %0 cps.
+imulated radiation of cadmium telluride was achieved in this cutfit for the first
time. An electron tube with a constant high voltage and a pulsed grid modulation is
used for high-power electron excitation of semiconductors; a 290-gection steatite
tube has been actually used. A block diagram of the outfit, principal circuits
of the pulse generator and synchronous detector, and the pulse shape of the electron
beanm are shown. A He cryostat permits studying the recombination radiation of
semiconductors at temperatures down to 10K. #The authors wish to thank S, I.
Vintovkin, VY. 8. Ivanov, and B. D. Ko%glovsky_ for their valuable advice connected
with the development of the outfit." Orig. art. hass 4 figures. (03}
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AUTHOR: Nolle, E. L.

; RNBSE s S
- ORG: Fnysics Institute im. P. N. Lebedev, AN SSSR, Moscow (Fizicheskiy institut Al
SSSR)

TITLE: Recombination vie exciton states in semiconductors
SOURCE: Fizika tverdogo tela, v. 9, no. 1, 1967, 122-128

TOPIC TAGS: semiconductor corrier, exciton, radiative recombination, electron re-
combination, stimulated emissicn, impurity center

ARSTRACT: The purpose of the study was to clarify the role of excitons in the recom-
bination of electrons end holes in semiconductors by analyzing the statistics of re-
combination via exciton states. A relation ie derived between the exciton binding
and dissociation caefficients and an equation obtained for the recombination rate
with acecount taken of the additional recombination vie impurity centers and of the
radiative interband recombination. It is shown that the rate of recombination via
exciton states can exceed the rate of interband rediative recombination at velues of
XT both higher end lower than the exciton binding energy. Verious recombination
perameters (forbidden band width, exciton lifetime, binding coefficient, and ratio of
exciton and interband recombination) are estimeted for a number of semiconductors
(Ge, Si, GeAs, CdTe, CdS, 2nS). The stimulated emission from semiconductors in the
presence of exciton states and the statistics of recombination with eccount taken of
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ACC NR:  APT005333

ce.pture of the exciton by Smpurity centers is also discussed. It is shown that for
the most part the conditions for stimulated emisegion are not satisfied in the pre-
sence of exciton states. In the case of low excitation level, the recombination
rates of captured and of free excitons follow the bimolecular law. Under certain
conditions, the recombination rate of the captured excitons may exceed that of the
free electrons. The author thanks V. 8. Vavilov for interest in the work and B. M.
Vul, Yu. A. Kurskiy, M. V. Fok, and V. A. Chuyenkov for & discussion of the results.
Orig. ert. has: 2 figures, 15 formulzs, and 1 table. - [02]
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Patv, So. Z, 1949, Se 62-72.t Razyumee Na Patysh. Iaze

S0: letopis', No. 30, 1949
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1, Cantidate Hedical Sciances, 2. Rigae
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HcS.ShﬁW‘kQ‘V) Kosmo
(MONILIASIS, atiol. & pathogen.
fnternal organs, caused by antibiotic ther. (Rus))
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moniliasis of internal organs (Rus))
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Optimum current density in the electrorefining of" coppers.
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NOMEROV, Boris Aleksandrovich; POMALEN'KAYE, 0.T., red.

oges in the centrel zone of the U.5.5.%.}

SSSR, 2. dop, izd. Woskva,
R (MIRA 18:7)

[Cultivation of aas
Kulttura roz v sredne
jzd-vo Mosk. univ., 1965. 220 p.
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Ag u Br, 50, were méasered by a previousty deseribed miethed
( o A7, 20204),  Taotherend cutves of thu cand. for the R
stable section AgCleT480; drop frous the more cuaducting
© Ag:Cly to the less condacting ThSO,.  Thes: izotherms pie o
siniilar to the isotheims of the sp. cond, for the common Byde
© temns with he eutectic polnt on the liquidus ceves,  The jog~
therma for the unstabie section lh‘wus’mrp tnin. corresponding
10 the formation of TLSD, nod AgSO.TLESO..  The min,
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similar to ideal-binary systemd, - In the whit, of fuscd salts ¢
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KRYUKOV, P.A.; NOMIKOS, L.I.; AVGUSTINSKIY, V.L.; POGOREL'SKIY, N.S.

Rock solutions in the region of the Caucasien mineral waters.
Dokl. AN SSSR 157 no.5s1118-1120 Ag '64. (MIRA 17:9)

1. Institut neorganicheskoy khimii Sibirskogo otdeleniya AN
SSCR, Predstavleno akademikom A.P. Vinogradovym.
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“gnificanco of the pE value fin mercurimstric determinatien ef
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1.8idrexhinichackiy inntitut Akademii nank SSSR, . Hevecherkassk,
(Wtsr, Undargreunt) (Vater--Analysie)
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WOKIX0S, L,I.; IBGOPIK, I,Ya.; ERYUKOV, P.Ai.

Colerimetric deterwination of magnesium with tfem yellavw,

Gidrekhin,nat 24552-55 55. K2k 9:4)
1.G4drekhintchaskiy institut Akademii nauk 5S8R, g. Naove-
cherkassk,

(%ter, Undsrground) (Vater--Anslysis)
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o Trudy

Effect of clay crust thickness on oil well cementing '

Akad. neft. prom. no.2:167-184 'S5, (%IAs B8:5)
(0f1 well drilling) .
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Nm!}égscov,ﬁrder of Labor Red Banner Petroleum Inst $meni Academician I. M. Cubkin

- menting of oil wells.”
k Yu. P.- ®Some problems of increasing the quality of cemen
OO Order of Labor Red Banner Petroleun Inst inent Academicien I. M. Gubkin.

1 6.
!zgx::;ta?;ion for the Degree of Candidate in Technical Scienaes.)

S0: Knizhnaya Letopis' No. 13, 1956.
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- WE S L M %
Basic problems reletive to the crgenisation and cqet !reduction
of drtﬁiu opcrations in the West giberian Plain besed on the
studles of the Noveelbirsk Terpitorial Geclogicel Admintistration.
frudy SNIIGOINS no 38:166-181 ‘61, (MIRA 1627)
' © 7 (West Stbeten Plain--0il well drilling~Caets)
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Studying the cause
of pipes by means of vatsr,

(011 well drilling)

the freezing
s of pipe freezing. Gontromnﬁ 2i182.191 161
Trudy SNIIGGIMS no.l15s (HIRA Tea)
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NOMIKOSOV, Tu.P,

£ drill pipes in wells, Neft, khoz, 42 no.7:17-23
e ot P (v2ka 1718)
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KOMIKCSLY, Yuefy |
3tand for investipating ths fresture e® ol ourlsp BP0 LTEEfUTZ.
Vopegoredavie noe2358-T0 T LéLe (188 1215)
. 1, Inatitut gorasge dela Siblrsiogs ntdeleniya AN IS6He
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/Va mm E
US'SR/Diseases of Farn Animnls - Discases Coused by Viruses
and Rickettsine,

Abs Jour : Ref Zhur - Bicl., No L4, 1958, Gu6k9

Author : Homnm, E.

Inst ‘\/

Title : On Infectious Anenmic in Horses and on Measures for
Provonting It.

Orig Pub : Eesti Pollumaj. fkeds teaduslike toode kogumik; Sb.
nauchn. tr. Este. s.-kh. akad., 1957, 3, 268-277.

Absgtract ¢+ No abstracte.
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rwﬁ,[um E.]; SAPOGOV, A.G.; SAPAROV, S.; SHAKHMARDANOV, 7,4,
m GRITSENYUK, N,

Throughout the Soviet Union, Veterinariia 37 no.1:94-96 Ja '60.
(MIRA 16:6)

(Veterinary medicine) (Kovalev, Savell Leonovich, 1911-1959)
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___xio'z:;n_az_gg_a_;d, dots., kond, veter, nauk; AVARS00, H., red.; TOMISSON, A.,
j tekhn, red.

(Orgenization of veterinary medicine jVeterinearorganisatsicon.
Tellinn, Eesti rifklik kirjastus, 1961. 247 p. (MIRA 15:5)
(Veterinary medicines
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NOMM, L.

Preliminary date on dusting eeed clover with DDT, P.k52
SOTSTALISTLIK POLLUWAJANDUS, Tellinn, Estonfe, Vol, 14, no. 10, May 1959

Monthly 1ist of Eest European Accessions (EFAT), 1C. Vol. 8, No. 9, September 1959
Unel.
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20-6-12/112
AUTHORS ¢ Bannik, B. P, Kopylova, D. K., Nowmofilov, AA.;
e ——
TITLE: Capture of a K-leson @ith Emission of AHZ(Zakhvat K -zme-

zona ® iapuckaniyem/\aeg)
PERIODICAL: Doklady AN SSSR, 1957, Vol.116, Kr 6, pp. 939-942 (UssR)

ABSTRACT¢ The capture of a K-meson with subsequent emission of QAﬂes
hyper-fragment was found in a stack of photoemulsions jrradiat-
ed in great hight. This capture is illustrated in a sketch.The

particleventered the stack from outside, passed over a distance
of 27,3 mm in the epulsion and subsequently stoped by producing
a d-star. Both from the range and the gcattering of the particle
m = (823 & 160 ) m, was found for the mass of the particle and
from the ionization meagurings resulted n ¥ 700 mg-. Apparently
a K-meson is concerned. A black trace of this star ends with a
further star from which a pion is emitted. The second gtar oc-
cured apparently with the decay of the stoped hyper-fragment
into three charged particles. Each of these particles has the
charge 7 <&2. The scheue of decay of this star has the form
Z\He - Hez + p + n. The kinetic energy of the decay products
anoufite to Qg = (342 & 0,4)MeV, The total of the momenta of
the formed particles p = (13 % 26) MeV/c. With this deocay also
a neutron with very 1ittle energy could be emitted., In this case

Card 1/2 the scheme of decay would be as follows: AHe2 - Heg + p+nt

TR T
L faTi T T T B g
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Capture .of uk"’-ﬂ“edbh With Emission of /\_Hg. 20-6-12/%2

+ ®=, The subsequently discussed cinematic analysis of the
primary star allows a uore precise indentification of the hyper-
-fragment.F., In this case all possible combinations from 2,3,4

. and 5 particles of the primary star are taken into considerat-~
ion. It is not impoasible that the hyperfragment can sometimes
be formed in excited state and then by emission of a ) quantum
pessea cver into the ground state. In the concrete case invest-
igated here, two combinations of particles are poesible for
which the binding energy B assumes none-negative values:
1st oombinationamgé and p occured with the decay of the ex-
cited hyperfragmen Li'e. The binding energy amounts to
Bjp = §2,2 + 0,7) MeV. ;he energy of the proton amounts to
E, = (10,6 + 0,2)HeV in the center-of-gravity system. 2nd coa-
bgnatioan‘H and n were formed with the decay of the excited
hyper-fragmeut,&pf‘s..The binding energy amounts to 3;&' (-0,9+
* 2,0)4eV. The enefgy of the neutron in the center-of -gravity
system amounts to E = (9,9+1,1)4eV.There are 1 figure,! table,
ﬁﬁf 4 non-8lavic relerences.

ASSOCIATION:“’1 titute of Kuclear Research(Ob"yedinennyy institut ysdernykh

PRESENTED: June 1,1957,by N.H.Bogolyubov,Academician igsledovaniy)
SUBMITTED: May 25, 1957
AVAILABLE: Library of Congress

Card 2/2
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73 )
/L/O/V]OT’ZC?{/ /’,/ /[/; .
AUTHORS: Bannik, B. P., Gulyamov, U. G., Kopylova, D. K., 56-2-3/51
Jomofilov, A. A., Podgoretakiy, 4. I., Rakhinmbayev,
B. G., Usmanova, M.

TITLE: Hyperfragments in Nuclear Emulsions (Giperfragmenty v
yadernykh emul 'siyakh)

PERIODICAL: 2hurnal Eksperimental'noy i Teoreticheskoy Fiziki, 1958,
Yol 34, Nr 2, pp 286-297 (USSR)

ABSTRACT: The present work investigates the properties and the reiative

frequency of the production of hyperfragments in two
i

emulaion chambers, which are exposed vo cosmic irradiation
in the stratosphere. One of the chambers consisted ot 600
thick emulsion layera of the Ilford type (Il'ford) G-5 and
had been irradiated during the international expedition in
the Po plains, the second chamber consisted of HAK(Q# layers
of the P type (thickness 400 u) end wes irradiated in the
Sloviet Union.'In this investigation shortly discussed here
éT-nesons, 17-meson, IA%-particle, 4 K -mescona, 1% ~-hyperon
and 5 hypssfragments (of which 5 decayed with the emisasion
of one pion) were found. Not one decay of aS *-hyperon or
of o K¥-meson was found, because the method used for

APPROVED FOR RELEASE: Tuesday, August 01, 2000 CIA-RDP86-00513R0011373



RELEASE:

R RS A R AP

CIA-RDP86-00513R001137.

Hyperfregments in Nuclear Emulsions 56-2-5/51

Card 2/3

investigating the enulsion layers excluded the determination
¢f such particles. In all cases the fraces of secondery

pions were coplanar within 2-3¢, The decay of a particle with
the mass (860 + SO)me is shown by means of a disgram; this

is obviously the decay 54 1t ¢ %° + =% with the subsequent
decay n° —5 y + e+ + e”. The mass of the K™-meaon was
determined from the multiple scattering as well as from the
remaining range and amounted to (1100 g 250)m,. One of the
particles developing in the five-pembered star czcuses a

emall secondary destruction. With ezll possible variants of
nuclear capture the fotael energy output is coinciderably
greater than mucz. The seme aprlies to two of the three

other gg-stars, too. Obviously all og-stars found here
developed in capturing K -mesons in the light nuclei of the
emulaion. In the present work 10 hyperfragments were found
which correspond to the criteria suggested by A. Filipkovskiy
et al. (ref. 7 ). (Of these 10 hyperfragments five ended by
mesonless decay, the remainiang 9 by nesonic decay). For

these processge decay the following_decay gchenes are
proposed: , Hep L» Heg + P + u',jlﬂez - Heg + D 4+ 1T,

AHeg r Heg + P * “-’J\H? - Heg + n‘,1\L11 - Heg +2p +

APPROVED FOR RELEASE: Tuesday, August 01, 2000 CIA-RDP86-00513R0011373
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Hyperfragments in Nuclear Emxulsions 56-2-3/51

¢ n ¢+ x~. There are 4 figures, 5 tables, and 17 references,
5 of which are Slavic.

ASSOCIATION: United Institute for Huclear Research (Ob“"yedinennyy
ingtitut yadernykh igsledovaniy) Tashkent Physico-
technicel Institute (Tashkentekiy fiziko-fekhnicheskiy

tnstitut)
SUBHMITTED: July 12, 1957 : -
AVAILABLE: Library of‘Congresa

1, Nuclear emulsions-Hyperfragments determinstion

card 3/3
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20-1-1§/58

! -¥eson Decay With the Creation of an Electron-Positron Pair
(Vozzozhnyy sluchay raspade 7 '-mezona 8§ vyletom elektronno-

pozitronnoy pary).
PERIODICAL: Poklady AN S3SR 1958, Vol. 118, Nr 1, pp.

ABSTRACT when investigating a steple of

59-60 (USSR)

emulsions jrradiated in the

gtratosphere L. U. Yennik found a decey of & heavy meson with
the production of & pion as well as of an elactron-positron

peir. The neavy meson was produced in & gter 3 + On with small
energy separation. After 17 mm the heavy meson came to a stop

witbin the emulsion. The mess of the particle is m)=(860% 50 )ma
and was determined from the characteristicsa of the trace as well
ag {rom the residual range. The different traces occuring at

this act of decay are ghortly described.

The geometrical date

of this decay as well as the results of the neasurements teken
of Ghe single traces are mentioned in a table. In this case
w2 have obviously to deal with & decay of a T -meson

T' = n’+ +ﬂ'° +7r° with a subsequent dec
As about 100 acts of deocay have been foun

ay X S+ ot + e”.
d hitherto the act of

decay discussed here did not occur completely unexpected.
Aftsr the author had written this report he came to gee a firat
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7' -Keson Deoay %ith the Creation of an Electron-Positron Pair. 20-1-15/58

' print of a work of Levi-Setti ard Slater in which an anilogous
case was described.
Thera are 1 table, 1 figure, end 7 referencesn,

ASSOCIATION: United Institute for Nuclear Reaearch
(Ob"yedinennyy institut yadernykh igsledovaniy).

PRESENTED: June 6, 1957, by N. K. Bogolyubov, Acedemicien.
SUBMITTED June 1, 1957
AVAILABLE: Library of Congress
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nelastic leons., Zhure
lastic interactions between 9 Bev protons and nuc . oos
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TEXT: Interaction of 14.1-Kev neutrons with L16 and Li7 nuclei was studial
both with targets prepared from Ilford E1 photoemulsions bearing the

lithium and with targets of metallic lithium isotopes. The lgtter method
wxas used for small angles of the departing particles. The mean number of

. - !
Li nuclei in the photoerulsion was 2.5-1019 cm 2. phe integral neutron

flux sftiking the emulsion at right angles was aboul 108 cm'z. Altogether,

412 events were recordeé. on & 2.5 cna area. 96 events were from the reac-

tion Lié(u.t)a with a cross section ¢ = 27 t 6 mb., Seven Li.6(n,,p)1{e6
rasotions with & cross wection of ebout 5 mb were found, moreaver
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