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Follow the example of outstanding engineers. HIO 5 no&z&m ‘;A (]::z !

1. Chlen nauchno~tekhnicheskogo obahchestta Gomel'akogo zavoda
eel'skokhozyaystvenno%o maahinoatroyeniya.
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Author ; Tsarenko V, p.
Inst HE
Title ¢ The Technique Used by I. s. Filatov and the Expedi-

ency of Strengthening Bee Families (0 metode ravoty
I, S. Filatova 1 tselesoobraznosti podsilivaniya
pchelinykh semey)

Orig Pub: Pchelovodstvo, 1857, No 5, 21-23

Abstract: The author argues that the strengthening of weak
families is expedient not only for the sake of au;:-
menting the number of bees but also for Introduc-
ing, 1into a poor family, the bees distinguished by
their energy and efficiency which characterize strong
families, However, if the weak family does not im-
brove, it should be culled,
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+ | satisfy exactly the zero boundary conditions on the two ohmic contacts. The threshold
field and the frequency of these oscillations turn out to be governed by the same for-
mulas &8 obtained in the earlier paper for an infinitely long sample. The threshold
fields for the almost-natural oscillations is smaller than the threshold field for the
true natural oscillations. If the field is smaller than critical, damped oscillations
can be excited by apolying to the sample an alternating field. These arise when the
; ohmic contacts are weakly injecting. The impedance of the sample in the latter case
is investigated and it is found that it exhibits resonunt properties near the frequen-

cy of the natural oscillations in the case of a short sample or near the frequency of
’ almost-natural oscillations for the long sample. For the short sample the resonance

! is manifest vy a single dip, whereas for a long sample it is manifest by a packet of

§ waves, The authors thank L. E. Gurevich and V. I. Perel' for useful discussions.

' Orig. art. has: 3 figures and 45 formulas.

SUB CODE: 20/  SUBM DATE: 22Nov65/  ORIG REF: 002/  OTH REF: 001
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AUTHOR: Tsarenko, V. T.; Bagrov, G. V.; Borzenko, V, V,

ORG: none

TITLEs Senlconductor waveguide attenuator with combinatfonal electrie
control for shf power stabilization e

Y

SOURCE: IVUZ, Radfotekhnika, v. 9, no, 1, 1966, 63=70

TOPIC TAGSt microwave attenuator, microwave power stabilization, pn
junction .

ABSTRACT: A description is given of a wide~band voltage=~controlled
semiconductor attenuator for regulation of the shf output power level
of wavepuides operating on the 3~cm wavelength, The semiconductor atten-
uator {8 shown in the figure. The Ge wafer with ohmic contacts 1, 2, |
3, and rectifying contact 4 form s distributed p-n junction. To rcduce'
the ripple of the attenuation~frequency characteristic and the inftial f
losses, the wafer thickness 13 less than the skin depth of the uhf -
field in the semiconductor ({,e,, 0,6 mm), The wafer may be mounted
either perpendicular to or parallel to the longfitudinal axis of the
wavegulde (see Fig, 1), Voltage potential Ef is applied between con-~
tacts 1 and 2, and a field 18 created, causing the flow of current 1g

iCard 1130 : - UDC:  621,372.85..39 -
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narrowed
.waveguide Ge wafer
/ \
6
normal sections of
waveguide junctions
Fig. 1. Attenuator construction (a) and mounting in waveguide (b)

sample.

Card 2/3

in the forward direction between contacts 3 and 4., Passage of current
If through the p-n junction causes the holes to be injected into the

Junction, Lue to the gradient of carrier concentration along the
length of sample, the holes partially diffuse into the region {naside
the waveguide, Voltage E7 accelerates the motion of the holes and
increases their diffusion length, The l{fetime of the holes becomes
sufficiently long for them to reach point x = a (Pig., la). This causes

a substantial increase of sample conductivity and, indirectly, the
attenuation of the electromagnetic wave as it paases through the semi-

As a result, excess carrier concentration arises in the p=-n
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conductor sample. Test results indlcate that thae tranamission factor
does not vary by more than 3 db ln a 20% frequency band, The speed ;
ing in the pulased mode was 200--220 psec;
and 20—30 pgec for Er = 2v/cm. The attenuation charac~-
teristic 5, = da/dIl¢ (a, attenuation) was 300600 per amp for optimum
Eve  The maximum dynamic
a8ttenuator may be effectively used {n automatic 8ystems requiring high-~!
speed shf power level regulation, ghf detectorn, and directional
couplers, The two control signals are the erxor signal and {tg
differenttal, Orig. art., hass ¢4 figures and 2 formulas, {BD]
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~ SOURCE CODE: UR/0109/66/011/001/0158/016 1] .

AUTHOR: Tsarenko, V. T.; Valitov, R. A.

APPSR =

ORG: none

ITI’I‘LE: Calculation of SHF -power stabilizera_‘.;,/, -
|

SOURCE: Radiotekhnika i elektronika, v. 11, no. 1, 1966, 158-161

TOPIC TAGS: SHF attenuator, SHF power stabilizer

r ABSTRACT: A method of calculation iz suggested for a broadband SHF -power
stabilizer based on an electrically-controlled semiconductor attenuator. The SHF -
generator-stabilizer-load system is trcated as an automatic controller and a plant,
and the cquations describing both are set up.
Essentially, the system (see figure) comprises the
following parts: 1 - SHF oscillator; 2 - controllable
attenuator; 3 - directional coupler and crystal
detector; 4 - first amplifier; 5 - comparison circuit;
6 - second amplifier; 7 - pulse detector; 8 - single-
stage d-c amplifier; 9 - load. A graphoanalytical

UDGC: 621.316.722.029.64.001, 24
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procedure for calculating the stabilizer parameters is given. An experimental
verification of the procedure showed a difference between the theoretical and experi-
mental stabilization characteristics of (.06 db. Orig. art. has: 2 figures,

14 formulas, and 1 table.

SUB CORE: 09 / SUBM DATE: 25Jan65 / ORIG REF: 003
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VALITOV, R.A.; DOMANOVA, Ye.A.; TSARENKO, V.T,

Device for stabilizing the power of microwave oscillations in a
wide frequency range. Radiotekh, i elektron, 8 no0,10:1793-1795
0 1'63. (MIRA 16:10)
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AUTHOR: yalitov, Re A .3 Domano¥d, Ye. A.; Tearenko, Ve 7%

TITLE: waveguide proadband power gtabilizer

SOURCE: IVUZ. Radiotekhnika, V- 7, no. 2, 1964, 253-256
TOPIC TAGS: waveguide element, standing wave ratio, microwave equip~

ment, power stabilizer
scribed., capable of maintaining the

nt in a frequency range of
ectrically con~

n junction.

ABSTRACT: A gtabilizer is de
load power constant within several per c¢e
20%. The gtabilizer is made proad-band by using an el
trolled gcrmanium—slab attenuator with a rectifying p~
The input measuring element is a gas-discharge junction. Whenever
the waveguide power deviates from the minimum level, an error signal’
modifies the admittance of the germanium slab and restores the power
jevel. The accuracy of the apparatus is estimated at 3.5% when the

t o 'Ccr.d"'
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VALITOV, Rafkat Amirkhanovich, prof,; TARASOV, Vladislav Lukichj SHISHKIN,
Leonid Adrianovich; TSARENKO, Viktor Timofeyevich; FILONENKO, .
Sergey Nikonovich; DOMINOVA, Yelana Alekseyetma; BARKANOV y Bikolay
Arsent'yevich; S8YTYY, Genmadiy Fedorovichj KURILOVA, T,.M., red,;
TROFIMENKO, A.S., tekhn, red.

[Measurement of transistor parameters] Izmereniia parametrov po=
luprovodnikovykh triodov, Khar'kov, Izd-vo Khar'kovakogo Gos,
univ, im, A.M.Gor'kogo( 1960. 193 p, (MIRA 14:8)

T

ransistors)
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POLU].D{AE(H, Konstantin Stepsnovich: IEYKIN, AYa., retsenzent; SKOiIK,
Ye.I., retsenzent: =1V - Iy, 7.1, retsenzent; TSAZENKO, V.T.
otve red,; TRET'YAnUVA. Z.li., red,; ALLKSANDROVAS G.F., tekhn
red., )

[Electronic rosontnce measuring devices] Elektronnye rezonansnye

lzmeritel'nye pribory. Khar'kov, Izd-vo Khar'kovekogo ros, univ,

im.A.H.Gor 'kogo, 1961. 138 p, (MIRA 1/:12)
(Eloctronic measurcrente) (Radio measurements)

APPROVED FOR RELEASE: 03/14/2001 CIA-RDP86-00513R001756920003-8"



"APPROVED FOR RELEASE: 03/14/2001 CIA-RDP86-00513R001756920003-8

APPROVED FOR RELEASE: 03/14/2001 CIA-RDP86-00513R001756920003-8"



"APPROVED FOR RELEASE: 03/14/2001 CIA-RDP86-

00513R001756920003-8

APPROVED FOR RELEASE: 03/14/2001 CIA-RDP86-00513R001756920003-8"



"APPROVED FOR RELEASE: 03/14/2001 CIA-RDP86-00513R001756920003-8

< T Sy PR o LIRS a S ot R

APPROVED FOR RELEASE: 03/14/2001 CIA-RDP86-00513R001756920003-8"



"APPROVED FOR RELEASE: 03/14/2001 CIA-RDP86 00513R001756920003-8

i : R L N eesn S N

VALITOV, .4 SAHRIRO, V.T.3

»

4

Experimental study of tne freqgienty oo

I
frequency gas-dischargs detcetors. iav
7 no.5:995-99¢ 1,

1. har'tkovskiy gosuduarstveunyy universi
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DURDKHOV, Aleksandr Petrovich; KOROBKINA, Galina Stepanovnaj
STAROLDUBTSEV, Viktor Aleks: mdrovich TSARENKO, Vladimir
Timofeyevich; VCLXOV, A.A., ret:enzent OGORODHLYCHUF
I1.F., retsenzent; nUDILnU V.S., retsenzent TETEL'UAU}
Ya.Il,, retuenzent, FILOHLIhO S.l., dots., otv. red. ;
NESTERENKO, A.S., red.

[Frinciples of irdustrial electronics] Osnovy promyshlennoi
elektroniki, [By] A.F.Dorokhov i dr, Khar'kov, Izd-vo
Khar'kovskogo univ., 1964, 214 p. (MIRA 17:8)
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AUTHOR: Tsarenko, V. T.; Malyshenko, L. Ye. ' j;%g

ORG: none
92
TITLE: The use of semiconductor diodes in uhf energy modulation in the 10-cm range

SOURCE: IVUZ. Radiotekhnika, v. 9, no. 2, 1966, 241-243

TOPIC TAGS: uhf, waveguide element, semiconductor diode

ABSTRACT: The results obtained with commercial-type D403 semiconductor diodes in
modulating uhf energy in the 10-cm range are discussed. In the case of modulation
with direct diode switching during the transmission period, negative characteristics
are observed, i.e., low controlled attenuation (not exceeding 7 db per diode) with
considerable losses (2—3 db) and a voltage standing wave ratio reaching 2. A
modulator based on a twin T-junction waveguide, in which no resonant state of diodes
is required, is also investigated. It was found that the modulation of the uhf
energy is associated not with the reflection of energy but with its absorption. The
wodulator systems considered can be used as smooth electrically controlled atenuators
in automatic control systems. Orig. art. has: 3 figures. T {JR]

SUB CODE: 09/ SUBM DATE: 23Jan65/ ORIG REF: 004/ OTH REF: 002/
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TSARENKO, Ya.A.
7" Labor on guard for peace, Mekh.sil'.hosp. 10 no.12:3-h
L 359. &u (MIRA 1313)

1. Predssdatel' kolkhosa "Pershe travnya," Popilnyanskogo
rayona, Zhitomirskoy oblasti,
(Popol'nys District--Collactive farms)

APPROVED FOR RELEASE: 03/14/2001 CIA-RDP86-00513R001756920003-8"

R IR S S A TR



"APPROVED FOR RELEASE: 03/14/2001 CIA-RDP86-00513R001756920003-8

L I e Y

r
R e L R S P ey | IS N DI YO A I

ter VYheat of Western Oblasts of Ukraine as Initial Selectior Ka-

terial," Leningrad, 1961, 25 pp. (All-Union Acad. Agri. Sci. All-
Un. Inst. Plant Ralsing) 150 coples (KL Supp 12-61, 280).
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SHAVIOVSKIY, G.M.: TSARENKOEHYe.M,; FIKTASH, I.S.
Characteristics of flavine synthesis by the yeast Candida
tr?picalia var, rhagil, Dokl. AN SSSR 142 no,4:940.943
F 162, (Maik 1532)

1. L'vovskiy gosudarstvennyy universitet im, I. Franko,
Predatavleno akademikom V,N,Sha shnikovym,
(RIBQFLAVINEFO
{CANDIDA TROPICALIS)
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AUTHORS: Lantratov, 1. F.. Tsarcnko, Ye. 7.
et e 2

TITLE: Investigation of the Thernodynamic Froperties of Liguid Metallic

solutions. The Srstem Potassium--Thulliun
PERIODICAL: Zhurnal fizichegkoy khinmii, 1259, Vol 3%, lr &, Py a0

(ussR)
ABSTRACT The elecironmotive force (ENF) of the concentration cells

¥ | glusso | K 11 for oolutions with 12,6 to 95 atouj. Tl wud

measured in the temperalure range of 475-5257C. The dunign !

of the peasuring cell !Fig 1) wag the one dogcridbed in
references 2. 3. 14 . The electrolyte was slass 255K
(6875 510, 2555 B,0,: 3% 21,0, 455 tia,0 wni g5 Kzo} vie ten-
perature was meusured aith a chromel/cluminum thernccCupie
via a potentiometer PP while the (EMF) wus deterpined by meond
of a ;otentiometer PPOY--n . The shermedynamic jroperties ¢f

ne liquid K-21 scilutiona were calculutel from the (zF) -values
obtain.1 for the soncerntration ce.lg _otassiunl { slectrolyte

with K -icns | potassiun (NK).thallzum (NT1> (vable *)

My

Cc.rd 1/3 (HK and Npq = atomic fraction of secluticn components) . The

APPROVED FOR RELEASE: 03/14/2001
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Investigation of the Therrcdynanic Iroperties of Liquid Matulize
The Ssstenm PotaaciumwThullinm

properties caleulat.d wora activaity, activity enY
partial molar fgee vnergies unl excenaive freo waerries for
=t

K and 71 at 525.C, 40 well ag the inYegral vialues the

molar free energies A F of the exceynive free encrgies AR

of the nmixture entropy AS3. of tie ¢Xcesgive zixture entropy AS,

and the mixiure heut AH (Tudble 2). whe act1vity of K ecxhihitg
~ a complex depsndence on the composition. Alloys wish ©Q 25 ALIT

show 4 positive deviation fronm Raouitis law sh- e 3ciuticns

with less than 25 aich 71 deviate in the negativ. direstion,
Those deviations are increasze:} 2y lower te: atures, A szipilar
ly complicated matier are the isotherms c¢f ih aut_vity cc
efficient of K. This behuvior of liquid K ™M sehut.ong 14 cop
siderod to be due to strony reaction taking plu-e L twmeer

K and 11 wheredy structural aroupy of metallic Shmpounis form
in the solutisn. The fntoegral cirvey of AJ, hF®, A;S',’ andi AH
exhibit extremes at N = 0.4 AN = 3960 cul, AF » 2000 cal,

S . » . . :
Ar” - 1510 cai znd As™ = 2444 cnl/degrcc: Since the values
ANl sre for u11 compositicns grea‘er than the respestova
Card 2/3 values for P¥. k.71 golutions may not veo regarded as "ragalarn

|
_ - - T
o 8 Easuc. ATAT LA Ty PG i
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- SOV/76 338 26/29
Investigation of the Thermodynaiic Froportion of Liquid Metnllic Soluticna.
The System Potassium--Thallium

ones (Ref 13). The shift of the extreme value away fron the

compounds richer in T1 gide by side with the K-71 compound .
There are 4 figures, 2 tables; and 13 referencec, 5 of which
are Soviet,

ASSOCIATION: Leningradskiy elektrctekhnicheakiy ingtitut im. v 1 Ul'yanova
Lenina)
Leningrad Electrotecinical Instisute imeni v I Ul yanov
Lenin))

SUBMITTED: Januury 31, 1958
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AUTHORS: Lantratov, M, F,, Tsarenko, Ye. V,

A
/
TITLE: An Investigation of Thermodynamic Properties of Liquid Metal
Solutions in the Potassium-Mercury System

7\

PERIODICAL: Zhurnal prikladnoy khimii, 1960, Vol. 33, No. 7, pp. 1539-1546

TEXT: The thermodynamic properties of liquid alloys of potassium with
mercury were investigated within the temperature range of 250-350"C and within
the concentrations Ny = 0.04992 - 0,898 by the emf method, The thermodynamic
properties were calcuégted from the emf values (E) and the temperature
coefficients of emf((FF) of the concentration circuits: K | solid electrolyte
containing K + | K (ﬁﬁ? - Hg (N, ), where Ny and Njg are the atomic percentage
of potassium and mercury, respec ively. Equations were presented for the
calculation of the partial values of the isobaric-isothermal potential and the
excess potential of potassium, for the partial molar entropy of mixing and the
excess entropy of the mixture, for the partial molar heat of the mixture, etc.
The emf was measured by a ITTB-1 (PPTV-1) potentiometer. It was shown that

Card 1/2
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the activity of potassium depends on the composition of the alloy. In solutions
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An Investigation of Thermodynamic Properties of Liquid Metal Solutions in the
Potassium-Mercury System

containing from O to 35.5 atomic % mercury positive deviations from Raoult's
law and in solutions containing more than 35,5 atomic % large negative
deviations are observed, The most stable compound in the K-Hg system is KHg, .
The curve of the integral heat of mixing has a clear extremum at N, = O,

i. e., in the region of the composition KHg,, The maximum molar heft is
kcal/g-atom. There are 5 graphs, 2 tables and 20 references: 8 Soviet,

8 German, 3 English and 1 American,

SUBMITTED: January 28, 1960
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LANTRATOV, M.F,; TSARENKO, Ye.V.

Thermodynamic properties pf liquid metallic solutions of thersystems
Ne - Ca and K — Ga. Zhur,prikl.khim, 34 no.11:2435-2441 § 'l
| (MIzA 15:1)
1. Leningradskiy elektrotekhnicheskiy institut imeni V.I1.Ul'yanova
(Lenina).
(Gallium alloys)

o

2
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LANTRATOV, M.¥., TSARENKO, Ye:?.

X lutions of
ynamic properties of the ligzid metallic so
‘;he:n;i and Ig C‘ﬁ systems. Zhur.prikl.khim. 33 no.5:1116-1128
H; 160 (MIRA 13:7)

1. Leningradskiy elektrotekhnicheskiy institut im. v.1. Ul'ya~
nova (Lenina).
(Zix(zc) (Bismuth) (Potassium) (Cadmium)
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LANTRATOV, M.¥.; TSARENKO, Ye.V.
o

s, |

the

Thermodynamic properties of 1iquid metallic solutions in

systen potassium - mercury. Zimar.prikl.khim, 33 1no.78

1539-1546 J1 160. (MIBA 13:7)
(Potassium-mercury alloys)
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AUTHORS Kazanskiy, GeS., Mikhaylov, A.I., Myznikov, K.P.
and Tsarenkov, A.P..
. TITLE: Methods of varying the time of interaction of the

beam with the target in the 10 .GeY proton synchrotron

PERIODICAL: Prizory i ,tekhnika eksperimenta, noe. 5, 1962,
19 - 2 .

TEXT: Experiments designed for the proton synchrotron at
the Joint Institute for Nuclear Studies require the availability
of secondary-particle pulses of different lengths. Secondary
particles are produced by bombarding an internal target and the
time of interaction of the beam with the. target determines the
length of the secondary-particle pulse. The authors give in,
this paper a brief summary of the various methods used to alter
the beam-target time of interaction. The methods for increasing
. the time of interaction are as follows: 1) resonance build-up
of oscillations in which the resonance is excited artificially
by modulating the accelerating voltage in such a way that the
particles leave the phase-stability region. Particles leaving
Card 1/3 ’
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the acceleration process are deflected by the variable magnetic
field onto the target and the time of interaction with the target
is adjusted by adjusting the modulation amplitude. In this way,
the length of the secondary-particle pulses can be increased to
250 ms. 2) Slow reduction in the amplitude of the accelerating
voltage. This method is also based on the removal of the v/
accelerated particles from synchronism by reducing the region of
phase stability. The method has been discussed theoretically

by V.I. Kotov and L.L. Sabsovich (PTE, 1957, no. 6, 19). However,
an empirical approach was found to be more suitable.

3) Slow variation in the frequency of the accelerating voltage.
A change in this frequency produces a change in the radius of the
equilibrium orbit. This effect has been considered theoretically
by M.S. Rabinovich (Tr. FIAN SSSR, 1958, 10, 23)., The rate at
which the beam is displaced onto the target is proportional to
the rate of change in the frequency. Linear variation in the
frequency was found to be inadequate and a special foedback
system which controls . the relation between the frequency and
the magnetic field was developed, using the radial beam-

position indicator reported by F.A. Vodop'yenov et al
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(Proceedings of the International Conference on High Energy
Accelerators and Instrumentation, CERN, Geneva, 1959). :

. The methods used to reduce the beam~target interaction time were
as follows: a) reduction in the radial dimensions of the beam
during the acceleration process. In this method the width of the
beam was reduced by slowly varying the frequency of the accelera-
ting voltage; b) instantancous change in the phase of the
accelerating volt age. Here, the time ' of interaction was reduced
by increasing the rate of displacement of instantaneous
equilibrium orbits; ¢) rapid variation in the frequency of

the accelerating voltage. This method has the considerable
advantage that it gives rise to very little change in the output
intensity (low particle losses). With a frequency variation

of 1.8 Mc/s/s, the time of interaction can be reduced to 2 us.
This corresponds to the interception of 70% of the original beam
. by the target. There are 8 figures.

ASSOCIATION: Ob"yedinennyy institut yadernykh issledovaniy
: (Joint Institute for Nuclear Studies)
SUBMITTED: December 9, 1961
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KAZANSKIY, G.S.; MIKEAYLOV, A,I,; MYZNIKOV, K.P.; TSARENKOV, A.P,
_TSAIENKEOV, A.P.

[Methods for changing the duration of the imtersction between

the beam and the target in & synchrophasotron at 10 Bev] Metody

izmeneniia dliteltnosti vzaimodeistviia puchka s mishen'iu v

sinkhrofazotrone na 10 Bev. Dubna, Ob"edinennyl in-t ladernykh

issl., 1961, 17 p. (MIRA 15:1)
(Synchrotron) (Protons)
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AUTHOBS‘ Kaznnskiy' Gl So’ KGZDEtBOV, A‘ BC' Mikhay1OV. Lo II'
Rubin, N. Bey Tsargnggy, Ao B
TITLES Inveutigation of the beal formation of accelerated particlea
in the proton—aynchrotron by mcane.of jnduoction elcctrodes
PERIODICALS Atomneya energiyss V¢ 14, N0+ 2 1963, 153 = 158
TEAT The beam formation process i{n the first stage of acceleration at the
rotcn-synchrotron of the ob"yedinennyy jnstitut yadernykh isaledovaniy
f Nuclearl Research in Dubna was gtudied with the help’
jectrodes Vodop'yanov, Kuzmin,~et , Proc. : _
Instrumentation. CERN,.Geneva,
9, Dubnd, 1961) . V}(

elerators and

1959, P: 10,
These electrodes are proad copper ple
f the beal. The plates of one systen are arran
t (vertical electrodes), and thoseé of
The signal v(g) in-

eitherT gide ©
cally to the mid-plane of the ma ne
the other P thereto ?radiul electrodes).
jectrodes is Ppro e change in the

duced in the v
caré 1/4
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azimuthal charge density in the flying bunch: V 9 :fﬂiil'i 2n, where 1 is
c n

the electric length of the electrodes, C the capacitance of the plates
relative to the earth, and ® the perimeter of the equilibrium orbit. v(3)
{s led to an integrator which yields vmean - 1u/uc, Q being the charge pof

the accelerated bunch. For the proton-synchrotron of the 0l7al the sensi-

tivity of the vertical electrodes, a = c/el, was 1.10'¢ protons/v;
% = 208 m, 1 = 0.5 m, C = 400 ppuf. If the output voltage V .. (cf. Fig. 1) L/*, ‘

is measured and the amplification factor X is known, the number of protons
in the bunch, N = vout a/K, is determined. .The signal U(;) of the radial

electrodes records the horizontal deviation of the beam from the equi-
1ibrium radius; the radial gensitivity is 20/cm. The electrode installa-
tion has a pass band of 0.1 - 3 Mc which allows a distortion-free recorcing
of V(p) end U(p) and their amplitude modulation. A consideration of the
motion of the particles along the phase trajestories taking account of the
free oscillations shows that the amplitude structure of the beam must be ob-
served during 100 - 150 .sec after the awitching-on of the accelerating
voltage; the beam formation takes place during the first 1 - 1.5 msec. The

Card 2/4

APPROVED FOR RELEASE: 03/14/2001 CIA-RDP86-00513R001756920003-8"



] R001756920003-8
"APPROVED FOR RELEASE: 03/14/2001  CIA-RDP86-00513R0017 e

S W

s/bayés/om/ooz/oo}/ow
Investigation of the bean.., B102/B186

angular frequency of the phase o0scillations.
©scillationa depend op A¥/b, AM being the init

radial Separatrix dimenaion.

frequency 2) vanishes; {f AM/bg 1 g @ oscillationas takes
place in 30 - 50 periods of the ph The greaterAAM/b, the
more rapid is the damping. fThe g oscillations of the
charge center., T¢ tnhe s8ignal mod % depth observed at
the synchrotron there corresponds

There are 10 figures,

SUBMITTED, April 4, 1962
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Fig. 1, System of induction electrodes.
Legendi A - yertj
rtical electrodes, § - radial electrodes, B emplif
- ier for
My transmitter of the radia)
out? (3 Uout' .

npadae,
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llasledov, D. li., Patrakova, A. Ya., 57-28-4-15/39
Tsarenkov, B. V.

Etching Media for Gallium Arsenide (Travitel' dlyas arsenida
galliya)

Zzhurnal Tekhnicheskoy Fiziki, 1958, Vol. 28, lr 4, pp. 779-781
(USSR) .

The purpose of otching io here formulated in the following
manner: A layer deformed during mechanical treatment shall be
removed_ in a manner that the intact monocrystal appears and
that the micropollution at the surface of the constructed
device is also removed. The experiments showed that the etch-
ing reagent with the following composition is ugeful for this
purpose: 50 mL 55 NaOH + 10 ml 307 Hy0,. This chemical etch-
ing reagent is used by the authors in tﬁe production of
electron-hole transitions in gallium-arsenide. Here poly-
crystalline samples as well as monocrystals of electron-gallium-
—arsenide were investigated. On the basis of these experiments
the following is stuted: 1.) Etching during 5 minutes entirely
removes the deformed surface-layer of the monocrystal and does
not produce any new formations at its surface. 2.) Etching

Fere

APPROVED FOR RELEASE: 03/14/2001 CIA-RDP86-00513R001756920003-8"
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lets distinctly appear the boundaries between the crystals in
polycrystalline samples and the etch pattern of ithe individuzl
crystals. 3.) Etching guarantees the production of reliable
alloy-contacts and reduces the leakage current of the elcctron-
-hole transitions. The electronograms were obtained by V,A,
Dorin. There are 3 figures and 2 references; 1 of which is
Soviet.

ASSQCIATION: Leningradskiy fizikc-tekhnicheskiy institut AN SSSR
(Leningrad Physical-Technical Institute)AS USSR)

SUBMITTED: December 12, 1957
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27402

SOV/181-\~9m26/31
Nasledov; D. N., Tsarenkov, B, V.,
- - - ____—_/

- \

The Spectral.Characteristica of GaAs Ebgigelemgpgg_/
Fizika tverdogo tela; 1959, Vol 1, Nr 9; pp 1467 - 1470 5

Ag the spectra of these photoelements had not been hitherto
studied sufficiently nor systematically, the authors of the

. present paper investigated the dependence of the spentral

characteristics of GaAs photoelenents on the Cd- and Zn
diffusion temperature in the formation of the p-n junction
and on the etching Polycrystalline n-Cohis plales ":lectron
concentration: <41017cm_3, mobility ~2000 cmz/v‘sec) served
as initial material. p-n junction was brought about by the
diffusion of the acceptor impurities {Cd or Zn) from the gas
phase into the prenevacuated and melted ampul. The ciffusion
conditions are illustrated in a table. After diffusion, one
side of the plate was ground and the depth of the p-reglon
#as controlled with a prove. The spectral characteristiocs
were taken with illumination of the p-surface in perpendi -
cular to the p-n junction plane and the darkened electrode. q/f
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etching at roon temperature with 5% NaOH + 304 B0, (5 1 1).

The results are shown in two diagrams. The curves show the
Bpectral distribution of the short-circuit current referred

to one equal aaount of incident pPhotons. The waveleqﬂhlimﬁ}kvé
was determined at 0.91/u, and the width of the forbidden

Zone was calculateq to be A 1.35 ev, The following was
established; the rige in the diffusion temperature of gd in
the range 760 - 960°C and of zn in the range 520 - 620°C in-
creases the steep slope of the spectral characterigtic in the
shortwave range and 8hifts the maximum into the longwave

mum into the shortwave range. Some further details are dis-
cussed in thig connection., It {g finally mentioned that the
graduate student §, P. Bardeyeva took part in the investig-
ation. There are 2 figures, 1 table, and 9 references, 3 of
which are Soviet.

ASS0CIATION, Leningradskiy Fiziko-tekhnicheskiy institut N SSSR (Lgnin- s

yd
grad Institute of Physics and Technology of the AS USSRH)
SUBMITTED: April 4, 1953 Lf,
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AUTHORS : Nasledov, D. N,, Tsarenkov, B, V,
2Sarengov, 5. V.
TITLE: Gallium arsenide phototubes

PERIODICAL: Referativnyy zhurnal, Fizika, no. 4, 1962, 22, abstract 4G184 (V sb,

fl—

Fotoelektr, 1 optich yavleniya v poluprovodnikakh". Kiev, AN USSR,
1959, 335-338)

TEXT: The authors give the preliminary results of working out a method for
producing p-n Junctions in gallium arsenide to prepare phototubes on their basis,

[Abstracter's note: Complete translation]
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Tsarenkov, B.V.
L

A Circuit for the Oscillographic Display of the
Current-vVoltage Characteristics of Fhotodiodes

Pribory i tekhnika eksperimenta, 1960, Nr 2,
pp 144-145 (USSR)

A detailed circuit diagram of the device 1s shown in

Fig 1. A sinusoidal voltage having the frequency of

50 c¢/s is applied to the circuit from an autotransformer
through a separator transtormer TP. The voltage from
the photodiode and the current from the resistance R,
which is proportional to the current flowing through

the photodiode are applied to the horizontal and vertical
deflection plates of the oscillograph, respectively.

An oscillogram of the voltage-current characteristic
with two coordinate axes is obtained by means of a
polarized relay which is operated at the frequency of
200 to 300 c¢/s by means of an audio generator. When
the moving spring 1 (see Fig 1) is in contact with
the fixed point 2, the horizontal detlection system
is shorted and a portion of the vertical coordinate

APPROVED FOR RELEASE: 03/14/2001 CIA-RDP86-00513R001756920003-8"
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A Circuit for the Oscillographic Display of the Current-Voltage
Characteristics of Photodiodes

is traced. During the transition of the spring 1
from one state to the other, a portion ot the voltage-
current characteristic is traced, When the spring 1
is in contact with the fixed point 3, the vertical
deflection system is shorted and the horizontal axis

is traced. The switching frequency of the relay 1is
higher than the supply frequency for the circuit.

It is therefore possible to obtain a continuous display
ot the characteristic, The resistance R} (see Fig 1)
limits the current through the photodiode during its
conduction in the forward direction. The current and
voltage axes are calibrated by sinusoidal voltage by
using a valve voltmeter V which is connected to the
horizontal or the vertical deflection systems of the
oscillograph by means of the key K4, The results
obtained with the circuit are illustrated in Fig 2,

The author expresses his gratitude to D.N.Nasledov

for his interest in this work and to N.S.Yakovchuk for
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A Circuit for the Oscillographic Display of the Current-Voltage
Characteristics of Photodiodes

valuable advice. There are 2 figures. 1 table and
2 Soviet references.

ASSOCIATION:Fiziko-tekhnicheskiy ingtitut AN SSSR
(Physics Engineering Institutec, AS USSR) ﬁ%L"

SUBMITTED: January 24, 1959
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86431
s/181/60/002/611/015/042
g, 1300 (3+03,:043, /1193) B006,/B056
AUTHORS : Nasledov, D. N., Sairnova, N. N., and giaﬂﬁﬂﬁﬁﬂﬂﬁhﬂﬁgmm
TITLE: The Temperature Tependence of the Main Parameters of Gas

Point--contact Diodes
PERIODICAL: Fizika tverdogo tela, 1960, Vol., 2, No. 11, pp. 2762-2769

TEXT: The authors produced point-contact diodes from n-type GaAs single
crystals (conducgivity at room temperature: 15 - 30 ohm=lecm=1; concentra-
tion: n = 5¢1016 - 101!cm"5; mobilityiy = 2000 cmz/v-sec), and first

give a brief description of the production method. The volt-ampere charac-
teristics of the GaAs diodes were meagured within the range of

-196 - +300°C (Figs. 1, 2), and the main parameters are given in Table 2.
The oscilloscopic characteristics were recorded by a "characteriograph”
described in Ref. 6. The direct branches of the volt-ampere characteristics
are described by the empirical formula

t 1 dex [q(udir_Idirrs)
dir = o |®*P BKT 3

- 1} . The facter 1 ~ exp (-8E/kT)

(AE 2 0.7 ev); B is a dimensionless factor which decreases with rising
Card 1/4
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86431

The Temperature Dependence of the Main S/181/60/002/011/015/O42
Parameters of GaAs Point-contact Dlodes B006/B056

temperature (cf. Table 2); r  is the internal series resistance of the
diode, and Udir is the direct voltage drop on the diode. The experimental

results are shown in five diagrams. The direct current in the diode depends
on recombination processes occurring in the volume-charge region, the

base layer, and on the surface, and also on the ohmic resistance of the
base layer. I, . = Ioerp(qUO/ka) and I, ~ exp [(AE-qUO/B)/kTJ, where AE

ig the activation energy. An analysis of the gtatistical volt-ampere char-
acteristics in the temperature range concerned showed that: 1) the tem-
perature dependence cf the differential conductivity at Uo’ of the factor

I in the empirical formula for the direct current and the reverse current
af -1v is exponential in the range of 373—573°K; the exponents coincjide;
2; p decreages with risirg temperature and is greater than 2 at -196°C;

%) the section voltage decre=ases sith increasing temperature; the tempera-
ture coefficient coincides with the temperature coefficient of the contact
potential difference calculated for a symmetrical p-n junction, whereas
the absolute value of Usec ijg smaller than the calculated value of Ucalc;

4) at a constant voltage, the direct current rises within the range of
Card 2/4
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,0 - 0. 6 v with rising temperature. Within the range of 0,7 - 1 v it first
jncreases, after which it dropzs , wnich 1is due to the tOPpOrdturO depend-
. ence of the internal zeries resictivity of %he diode. There ar e 5 figures,
2 tables, and 9 references: T soviet, 1 U3, and 1 iustralian.
ASSOCLATION: Fiziko-teknnicheskiy in(t4‘ut All 595R Leningrad
! (Institute of Physics and Technolosy of the AS US3ZR,

Leningrad)

S SUBMITTED:  Junme 9, 1960 a o

: Lo ‘ Tabanya 2 ’ Legend to Table 2: 1) r, ex
- \ v L, B pressed in ohms; 2) U, . in
i A oo s ore. ap, bH1 D o6p, V2B :
e : 8 - A X . vy Idi at +1v in aj
' ' z 2 y - a. .
= ' 4) oy 8% 1v in a ;
—196 | 25%10718 | 32 38 | 093 0.005 - ' '
20 | 36-1070 {« 17 ,| 20 | 067 001585 | 4.2-107
o 300 | 4.100 |' 155 | 29 | 034 00215 | 18-107%
o '
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Legend +to Fi, 2:
brancheg of fhe vofifigf
pere characteristics of
the Gads point-contact
diode No. 2 at different
temperatures, ona 1inens
a) and g semilogarithmic

.z b scale. 1) 777k,

sy 2120305 3) 5750

ame 40 4230%; 5% 473%;
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n-g '
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7.4300 (1043,1143,1/50) /1 8761/003/003/029/050
B102/B205
%o 13
AUTHORS: Burdukov, Yu, M., Imenkov, A. N., Nasledov, D. N., and
Tsarenkov, B. V.
TITLE: Alloyed GaAs junction diodes
PERIODICAL: Fizika tverdogo tela, v. 3, no. 3, 1961, 991-994

TEXT: This is the continuation of Refs. 1-9 which the authors published in
FTT with the excoption of Ref. 9 (C. T. 3ah, R. N. Noyce, W. Shockley, Proc.
IRE, 45, 9, 1228, 1957). The diodes studied were made from thin plates of
n-type GaAs single crystals which had been grown by the method of
Chokhral'skiy. Their resistivity was 0.02 ohmscm, their electron concentra-

tionu61017 cm-a, and their mobility 3500 cmz/v'sec at room temperature. The
p-n junction was obtained by introduction of molten zinc or from the eutecﬁcv(
Au-Zn alloy. Lead served as non-rectifying base contact. The area of the

p-n junction was equal to S = 0.005 enl, The volt-ampere characteristics of
guch a diode at 25 and 300°C are shown in a figure. They were recorded by

the “characteriograph" described in Ref. 10 (1sarenkov, PTE, No. 2, 144,

card 1/6
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3/181/61/003/003/023/03C
Alloyed Gahs ... B102/B205

1960). The most important results were the following: 1) The direct
_ branch of the diode charccteristic at voltages below the cutoff voltage uvan .
be dsscribed by the formula I,. . = Io[?xp(qudir/ﬁkT) - ﬂ (1). T4, is )/%\

the direct current density, Udir the direct voltage drop on the diode, and

f a dimensionless factor. I, increases with rising temperature. Within
the range of nitrogen temperatures to room temperature, IO(T) is a weak
function (weaker than athigher temperatures). At room temperature,

10:,10'8-10'7 a/cmz, and at 300°C, 10¢:1o'5-1o‘4 a/cmz. p decreases with

rising temperature within the range of -196-4300°C. At nitrogen tempera-
tures, P~ T - 12y at room temperature, 2 - %2; and on a further change in
temperature, it approaches a value £2. The direct branches of the volt-
ampere characteristics of several diodes have two exponential sections:

1 - [l - .
I, = Iopexp(aly; /BykT) and Iy, I poxp(aUyy . /BoKT) s
Uair <Uair’ Io1> 102, 31)62. IO1 and I02 increase with temperature (Io2
faster than 101); at 200-300°C, 1013102, B121B2. The occurrence of two

Card 2/6
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Alloyed GaAs ... B102/B205

exponential sections of the direct branch is related to the surface proper-
ties of the diode. By a change of the composition of the etching agen., one
of them disappeurs, and in formula (1) I Ioo and f~f,. The existence of

two sections and the disappearance of one section by surface treatment is
agoribed to the fact that the surface of gallium arsenide has an inverse
layer. The cutoff voltage of the direct branch is lower than the contact
voltage calculated according to Shockley's junction theory, and droys with
increasing temperature. The temperature coefficients of the two voltages are
almost equal. The curvature Gg of the linear section of the direct branch
calcalated from the data of the diode with & base 0.5 mm thick amounted to

'V103 a/v'cmz. The differential resistance at zero voltage can be exactly
calculated from the formula R, = BkT/qu. RO(T) is nearly inverse to IO(T).

R, of diodes with two exponential sections of the direct branch is much smaller
than R, of diodes with only one gection. The reverse branch of the
characteristics at voltages lower than the breakdown voltage can be described

Y = n : N
by the empirical formula Irev AUrev' where n$1; Irev increases with

temperature. The breakdown voltage also increases with temperature, which is
Card 5/ 6
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taken as an indication of the electric character of breakdown in low-voltage
GaAs diodes. There are 1 figure and 11 references: 9 Soviet-bloc and
2 non-Soviet-bloc.

§

ASSOCIATION: Fiziko-tekhnicheskiy institut AN USSR Leningrad (Institute of
Physics and Technology, AS USSR, Leningrad)

SUBMITTED: September 23, 1960

Legend to Fig.: Ordinate unit 4 ma, abscissa unit 1 v (left-hand diagrams)
or 0.25 v (right-hand diagrams).
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24 L] 5/181/62/004,/004/038/042

LN : B102/B104

27,7000

AUTHORG ; llasledov, D. K., Rogachev, A. A., Hyvkin, S. M., and
Tgurenkov, B. V.
e
N

TIVLE: Recombinution radiation of gallium arsenide

iuRIODICAL: Fizika tverdogo tela, v. 4, no. 4, 1962, 1062~1065

PEAT:  donocrystnlline n-type InAws platen with an olootron concentrution
I I

of ;’10”cm“j were used to study the intrinsic recombination radiaxtion. ¢

A p-n junction of X0.1 cm2 wag produced by diffusion of 2n or ¢d inio the
Inds plate. The nonequilibrium carriers were excited by pulsed
injection through the junction. The radiation was observed in parallel

10 the p-n junction plane. At 77°K the emission spectrum has a narrow
peak at 1.47 ev (optical gelf-absorption edge) and two maxima at lower
energies which are in connection with recombination via impurity levels,
One of these levels is 0.2 ev distant from the middle of the forbidden
bund, the other 0.25 ev from a band edge. The rvlative height of all
maxioma depends on the current density through the.p-n junction. At leas
card 1/2 :
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thn 1a/cm2 only impurity radiation is observed, then intrinsic radiation

arises and increases rapidly, and between 10 and 100 a/cm2 the relative
height of the maxima remains conatant. The results can be explained by
assuming volume-charge recombination at weak currents and injection ni

2
high currents. At above 10 a/cm” the emission intensity increaszes
linearly with the current density through the p-n junction and decraicas

5

only above ~10 a/cmg. The forbidden band width is temperature-lependent

according to the law (1.51-5.6-10-4T) ev. The intrinsic emission line
narrowing observed at high curreat densities can be explained by inverce
band filling (production of stht:s wilh "negative temperature") or by
assuming that the injected carriers cause degenerate filling of one bznd
only. The latter possibility is more probable. There are 2 figures.

ASSOCIATION: PFiziko-tekhnicheskiy institut im. A. F. Ioffe AN SG0R,
Leningrad (Physicotechnical Institute imeni A, F. Ioffe
AS USSR, Leningrad)

SUBMUITTED: January 11, 1962
Card 2/2
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GUTKIN, A.A.; HASLEDOV, D.N.j SEDOV, V.Yo.j 1S RENKOV, UV,

i p 3
Photoelectric properties of Gahs p~n junctions, Fiz. tver. te2la

4 1n0,9:2338-2348 S '62, (MIRE 15:9)
1, Fiziko-tekhnichegkiy institut imeni A.F. Ioffe All JOGR,
Leningrad,

g(Junction trensistors) (Callium aroenide)

(Photoelectricity)
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NASIEDOV, DiN.; ROGACHEV, A.A.j RYVKIN, S.M.; KHARTSIYEV, V.Ye.;
TSABENKOV, B.Ya-

tra of gallium
Structure of direct recombination E:peo £ esllom
arsenide, Fiz, tver. tela 4 no.11:3346-334 o 15:12)
1. Fiziko-tekhnicheskly ingtitut imeni A,F. Ioffe AN SSSR,
Leningrad. (Gallium arsenide—3pectra)
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GUTKIN, A.A.; NASLEDOV, D.N.; SEDQV, V.Ye.; TSARENXOV, B.V.

Photoelectric solar energy converters using Galhs.
Radiotekh. i elektron. 7 no,12:2095-2096 D 162,
(MIRA 15:11)
1. Fiziko-tekhnicheskiy institut im, A.F. Ioffe AN SSSR.
(Photoelectric rells)
(Solar batteries)
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Px-i/Pz~4 AT/ JD/WG/IJP(C)
ACCESSION HR: AP3004916 §/0120/63/000/00k /0187 /0188

TITIE: low-inertia gallium argenids light-generating diode

L 73 v
SOURCE: Privory 1 tekhnn:z'a eksperi-lenta, a0, b, 1963, 187-188

| TOPIC TAGS: gallium arsenide 1lizht generator, light-generating diode, gallium
arsenide diode, cerrier injection luminescence, {njection luminescence, gellium
arsenide laser, leser, carrier, luminescence, injection

: &)
ABSTRACT: A light-generatiugrdiode mede of single crystal n-type gallium ersenide
diffused with p-type zinc has been sonstructed and tested., Ligat cmiseion ves
produced at room temperature by applying e pulsed current with pulse juration of
1—10 psec ecross the p-n junction, The obtained 11ght spectrun shoved two mexime
centered et 0.95 and 1.3 . The tinme constent wes less then 5 x 10°% sec, At a
maximum injection current of 20 emp the efficiency of the generetor vwes about
0.1%, The cuthors hope to increase the photon flix several times by construc-
tional refinements end the use cf higher quality meterial. The euthor ecknowl-
edges that while the present article was being prepared for printing, the Jjournel
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AID Nr. 975-13% 23 May
£ LECTRICAL BREAKDOWN OF GaAs p-n JUNCTIONS (USSR)

Nasledov, D. N., and B. V. Tsarenkov. Fizika tverdogo tela, V. 5, no. 4,
Apr 1963, 1181-1188. sllallsaloosloo4/0351047

A stud of electrical discharge in GaAs junction diodes has been made with
monocrystalline specimens of n-type gallium arsenide with 5.10% to 1037 cm™3
electron concentration and 3000 to 3500 cm?/v-sec electron mobility. The
specimens were doped with Cd or Zn impurities. The thickness of the p-
layer was 10-20 p after Cd diffusion and 20-100 B after Zn diffusion. The
breakdown voltage was under 10 v at room temperature.. Results show that
the breakdown voltage and the critical field increase almost linearly with
temperature in the range from 77 to 540°K, With constant temperature the
breakdown voltage increases with increasing critical width of the volume
charge layer during breakdown, while the critical field decreases, It is
shown that the breakdown mechanism is impact ionization. . [BB)
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ACCESSION NR:
AUTHORS: Ivanova, Ye. A.; Nasledov, D. Noj 'L‘_f;_a;fom.coy, B. V. ;
. -n~transitions !
TITLE: Lifetime of current carrisrs in space charge layer of GaAs-p-n :
. SOURCE: Fizika tverdoge tela, v. 6, no. 3, 196L, 776=119

b harge layer of GaAs-p-n-
TRACT urrent carriers in a space c ool
e meitin 'fll:: %tfoztgx:gegxfnlzod from the siraight portion °£c3°v§;:tm§:§l ,
z;xiztigracteristics , under conditions wh;n tgitzﬁiime;; ay th-mpeory. S

: dicde could be compared qu ory 0 San
?xhaziigﬁmﬁ;s(goi. IRE, LS, 1228, 1957) ?quation for the volt-amp char ‘
‘i:{ics ig used to predict the lifetine Ty 1e8ey

gt L
Loy K — 2 oUT
fpe'T =amgEs 3¢
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The results
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from two vacaun diodes ( current densities
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1 31082-65 EAT(n)/EwP(t)/EWP(b) TP(c) D
ACCESSION MR: AP5006880 §/0181/65/007/003/0775/0780

AUTHOR: Imenkov, A. N.; Kozlov, M. M.; Meskin, S. S.}; Nasledov, B. N.: Ravich,
V. N.; Tearenkov, B. V. :
V. N.; Tesrenkov, B. V.. 3

Rl (LT RL Jy

TITLE: Electroluminescence spectra of ntrongly degenerate gallium arsepnide q 35’
v ?
SOURCE: Fizika tverdogo tela, v. 7, no. 3, 1965, 775-780 3

TOPIC TAGS: gallium arsenide, semiconductor, electroluminescence, p n junction,
recombination radiation, radiative recombination

ABSTRACT: An Investigation was made of the injection electroluminescence of GCaAs
tunnel p-n junctions at temperatures of 77 and 293K. In preparing the diodes, zinc
was diffused into an n-type GaAs monocrystal up to hole concentrations of

45:10'9 ¢m™? in a 10—20 micron surface layer. The tunnel p-n junction was fabri-
cated by diffusing tin into the p-side of GaAs. The emission vas found to vary

' strongly with injection current. Recombination radiation spectra showed a peak

. which with increasing current densities was shifted toward higher photon energies

| (from 1.0 to 1.445 ev at 77K). Other maxima independent of the injection curreat
:wete also present. A very distinct peak at 1.42 ev was observed at 77K. Analysis
| of the experimental data showed that at small injection current densities (less
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than 1—2-10" amp/cm2 electroluminescence depends on the properties of tunneq diodes,
. while at higher current denaitios it 18 determined by the propertien of the p-region.
The current-independent peaks were attributed to tunneling of electrona into deep- |
lying levels in the forbidden band and subsequent radiative recombinatfon. Orig.

art. has: 6 figures. [csi

e i o i =

ASSOCIATION: FPizikd-tekhnicheskiy {natizut im. A. F. Toffe AN SS5R, Leningrad
(Physicotechnical Institute, AN 88SR)

~cr

SUBMITTED: 15Aug64 ENCL: 00 SUB CODE:s §S, OP

| NO REF sov: 005 OTHER: 006 ATD PRESS! 3108

i Card 2,/,2__;_”__ e e 3

-1

I Ao T T

APPROVED FOR RELEASE: 03/14/2001 CIA-RDP86-00513R001756920003-8"



"APPROVED FOR RELEASE 03/14/2001 CIA- RDP86 00513R001756920003 8

ARt R

ACCESSION NR: APs0070a

S:"C'lf‘o/'nﬁj'):ﬂ/(;(:}"04;,;4/04’*;
AUTHCR: Buardokew . Yo, ML M, ‘ < o

I N 1

. . - - B

- 71

SOURCE: Radiotekhnika i glektronika, v i1 aa o104 s40 gog

—EOFIG TAGS: —pn ~&aliwn-a'senide nentconductor - (!7
ABSTR_AGT Alloy and diffusion functions and diades wa-— gt L. r\/.
H'gr'_.n»g\",x\ IR A i -

APPROVED FOR RELEASE: 03/14/2001 CIA-RDP86-00513R001756920003-8"



01756920003-8

{ESHEL S T A YA SR BHERRE A

ACCESSION NR: APS007T 1y

capacytance of aroalioy, - oo s

APPROVED FOR RELEASE: 03/14/2001 CIA-RDP86-00513R001756920003-8"



756920003-8

P P A R RS

— :

: . e
L_3395k=65  BNML)/Ean(r)/o/i(6/ 07 aah) Tt Sren ey
'ACCESSI08 NR: AP5005313

"AUTHOR Imcnkov, A, e Eniloy, 0y & asledov,
Ravieh, V. Moi™%ai oy, .y, T
i - Lol L
'TITLE: Racombinatfion radiation

;/4:ux/n;/qu//nuz/uald/dﬁjé

L

LRI

in fiade tunnel p

<y

~n junctions e

1"( ‘-,V', 7 l

Flzika tvoerdogo tela, v, 7, no, 2, 1965, 634-636
,TOPIC TAGS: tunnel

P n junction, p n Junction, recombi-
natfon radiattion, gallium arson{de

_SOURCE )

g
o
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'ABSTRACT;

Z of radiation e the
amp/cm? can be rep=
4 + 84 - A(T)IM +
e radiation inten-
The fact that aca certain vol -
@ curve of the dependence of
a "hump” indicates that the
itions contribute to the
Contrary to the findings of other reas
;sony, R,, Proc, IZEE, 51, 196

archers (e.g., Ander-
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TITLE: The effect of impuritles on the recombination rsdiation of gallium nrunido?
%, >
BOURCE: Fizike tverdogo tela, v. T, no. 10, 1965, 3115-3118

TOPIC TAGS: recombination radiation, gallium arsenide, pn junction, fmpurity,
acceptor, donor ’

ABSTRACT: The effect of Zp, Cd, Mn, und Fe impurities on the recombination radiation
of GaAs p-n Junctiona’\u# ‘éxperimentally investigated. The Junctions vere formed by

direct diffusion of the element, by simultanecus diffusion of Mn and Cd and Fe and

€4, or by diffusion of Mn and then Cd, or Fe and then Cd into n-type GaAs with an
electron concentration’ (Na) of 5 x 1016—3 x 101® ca~? (crystals vith Ny > 7 x 10} 7enr
vere doped vith Te),”) The junction srus vas 10-3—10" cm?, The recombination spec~ | ..
tras were measured at 77 and 293K in the photon energy range betveen 0.7 and 1.6 ev,
The spectra vere recorded st direct injaction currents at vhich the energy of the
short vavelength band vas independent of the current. The upegilenul data are give
in Fig. 1.and Table 1. 'The band with hvmax & 1,01 ev (JTK) Lnt’, hugax = 0.95—0.98 ev
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Fig. 1. Recombination radiation of
n-CaAs p-n Junction doped vith: :

l-Cd; 2= Hn; 3 Mn and then Cd} -
| Fe;.5 - Fe and then Cd;

8«Ta 77Ky b« 293K, (The abe-+-!
loluﬁq values:of intensity dtffer, - .
from spéaimen to specimen).
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'(293K) and-the band vith hyg,y 3 1.25 ev, clearly defined only at 77K in junctions
"doped with Zn and Cd and less sharply defined in those doped with Mn and Fe, vore
attributed to recombination rediation of excess carriers via the deep levels vith
activation energies of 0.9 and 0.25 v, raspectively. Orig. art. hql 2 ﬂ(ure?csuid
1 table. ) v
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ev, attributed to tmmirities. At TTK the maxima shift to 2.19, 1.08, and 0,84 re-

! ) gpectively. The spectral photocanductivity curve exhibited also some kinks due to

transitions of the electrons from the valence to the conduction band. Polarization
begen to affect the photoconducuvity only abave 2 €V, when the photoconducuvity
became highly gensitive to the direction of the electric vector. This may be due
to anisotropy of the crystal. Yot 8ll crystals ghowed & sharp sbsorption edge, &
fact attrivuted to the number of erystal defects. Whers & sharp absorption edge
was cbserved, it shoved a dependence on the temperature and on the polarization.
The maxima of the photocm\ductiﬁty and the start of the strong opticsl absorption
yere very close to each other, and the sharpness of the absorption edge suggests
the presence of direct {nterband transitions in Zn81Pg. The forbidden band 18
estimated 8t 2,13 ev at 300K and petveen 2.2 and 2.2% o at TTK. Two absorption
bands are cbserved st 2.2 and 2.27 ev at T7 and §.2K, and their origin 1s not
i:l:lu]-..t ?{1! report wes presented by L. A Artsimoviche Orig. srt. sy 2 figures
able.
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TITLE: Usec of semiconductor light sources to investigate the time resolution of
photomultipliers Z?}ansactions of the Fifteenth Annual Conference on Nuclear Spectro-
Scopy and Nuclear Structure held at Minsk 25 January to 3 February, 1965/

VYorob'yev,A.A.; Dotsenko,Yu.V.; Seliverstov, D.M.; Tsarenkov,B.V, "37

SOURCE:

U_ABSTHACT:

physics.,
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TCPIC TACS: photomultiplier, time measg:ymcnt, semiconductor diode, flash lamp

| FEU-30) were measured?\ sing a galliunm piacsphide diode as light ‘source. Part of the
purpose of the present paper is to point cut the usefulness and convenience of semi-
conductor light sources for such mensurements and for other measurements in nuclear

the delay between pulse arrival and flash, but the wavelength of the light is outside
. the sensitive range of prosent photomultipliers. The gallium phosphide diode used in
3 the prosont work was excitod by a 10-20 nanoaco 70 V pulso from a pulse gonerator and [T
3 produced a 100 nanosec flash in the green with an amplitude oqual to that excited in
. a stilbene scintillator by a Cof0 gamna ray. The pulse produced as a result of this
flash in the 6 kilohm load resistor of the photomultiplier under test was shaped to T

o

AN SSSR. Izvestiya, Seriya fizicheskaya, v. 30, no. 1, 1966, 135-137

. ) 1 53 -
7D Yy 1 .
The resolviﬁi times of three*photomultipliers (typesLE}4FS-50, FEU-36 and

Gallium arsenide diodes produce short flashes with very little scatter in

=

. 1 3 N
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30 nanosec and 2.0 V and brought, together with the attenuated and delayed pulse from
the pulse generator, to a time to pulse height comverter with a resolution of 0.15
nanosec. The output pulses from the converter were recorded in a 100-channel pulse
height analyzer. Thereo was thus obtained a curve representing the scattor of the
delay times between the initiating pulse and the pulse from the photomultiplier. The
half-width of this curve, which represents the resolving time of the photomultiplier
increased by the scatter introduced by the light gsource, was plotted for each photo-
multiplier tube against the potential applicd to the dynodes. In each case the rosolw
ing time was minimum for a certain optimum dynode potential. The minimum resolving
time of 0.14 nanosec obtained for the K14F$8-50 photomultiplier is in good agreement
with the value 0,134 nanosec found by M.Bonitz, W.Meiling, and F.Stary (Nucl. Instr,
and Meth., 29, 309 (1864)) using a hydrogen lamp. It is concluded that the scatter

of the delay between pulse and flash in the gallium phosphide diode is not greater
than in the hydrogen discharge tube. The nffect of varying the intensity of the flash
on the resolving time of the K14FS-50 photomultiplier was also investigated. The
resolving time increased rapidly when the f£lash intonsity was reduced below that of a
cof%0 gamma-ray scintillation in stilbene, and decreased only slowly when the flash in-
tensity was increased above that value. Orig. art. has: 3 figures.
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TITLE: Dependence of e1ectrolum4nescent parameters of’E_aAs lasers on the angle
between the p-n junction plane and the resonator mirrors ‘;‘7

SOURCE: Fizika tverdogo tela, v. 8, no. 7, 1966, 2251-2253

TOPIC TAGS: semicczductor lgset, gallium arsenide laser, diode laser, laser output,
ZBaﬂLm orsenidy, n jusctlar

STRACT: The threshold current density and the output of diode lasetsgwere inveg~-
tigated experimentally as a function of the angle (¢ = 90° @) between the p-n
junction plane (100) and the resonator mirrors placed in the (110) plane. It wvas
shown that: 1) the threshold current density decreased with an increase in the’
distance between mirrors 1 (Fig. 1), and with a decrease in the angle when 1 = const
(Fig. 2); and 2) quantum yield increased with a decrease in 6 (Pig. 2). The maxi-
mum angle em - % (where d = width of active medium) for which the rereflected

- L 37687-66 £10(k)«2/EnE (k) /EWT L YEWT () D /T /WP (L) /ETL . 10F(¢) Wo/dDmme o

1]
1
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Fig. 1. Dependence of threshold - e
current density on the distance Fig. 2. Dependence of threshold current
between mirrors density (curve 1) (for 1 = 0.7 mm) and |—
quantum yield (curve 2) om the angle
between the p-n junction plane and reso-
nator mirrors
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