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Investigation of the Stnte ot Local Silver and Gold sov/181-1-9-3/31
Levels in Germanium

500o during 46 hours, and the course of the curves was found
to be practically independent of the anneasling process. Nor
did an annealing carried out at 600o during 72 hours effect
any change therein. Curve 2 shows t (T) for p-type germaniua
‘. = 2C ohm/cm) again before and after annealing. Here again,
no influence of annealing ‘s noticed. Finally, the authors
thank V. Ye. Lashkarev, Academician of the AS UkrSSR for his
advice, A. N. Kvasnitskaya for preparing the samples, and

N Y. Tkach for his aid in the measurements. There are

5 figures and 21 references, 7 of which are Soviet.

ASLCCIATIUH: Institut tiziki AN USSR Kiyev (Phyeics Institute of the
AL kria Kiyev)

SUBMITTLD: January 4, 1959

Card 3/3

APPROVED FOR RELEASE: 06/14/2000 CIA-RDP86-00513R001134620003-1"



"APPROVED FOR RELEASE: 06/14/2000 CIA-RDP86-00513R001134620003-1

GLINCHUXK, K.p (m
iduly yuchuk, K.D,]);
FORTUNATOWA, 5.y ] MISELYUX, Yo,

a.
Portunatova, § K, J ["heliuk. 0.H.];

éermanium do
. shur, 4§ no.2:207-218 Kr-‘ppe%;“h some

(MIBA 13:
1, Institut fiziki AN USSR, 31)

(Qermantium)

APPROVED FOR RELEASE: 06/14/2000 CIA-RDP86-00513R001134620003-1"



"APPROVED FOR RELEASE: 06/14/2000

CIA-RDP86-00513R001134620003-1

KUSENKO, V.Ye.; MISELYUK, Ye.G.

Some characteristics of the FESSU silver sulfide photocells. i
Prib. 1 tekh, eksp. no,3:127-13C My-Je '60. (MIRA 14:1C)

1. Institut fiziki ANl USSH,
{Photoslectric cells)
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Determination of the Impurity 5,/181/60/002/C /1€, 8¢
Concentration in Germanium BOGB/BC 14

the resistivity of the sample at two temperantures, to find the j.art1*~
Aloge and to subtract it from the stardard values of NAl2¢S A

thooratical calculation of tre dependance of loy éL (1CJC} apor the
L

impurity concentration N io, however, aleo possible. The accompanyir,
figure showa such dependences for r-type and p-type germanium alloynid

with easily 1onizable impurities at 100°K. After log gL (1000) has teeon
L
determined experimentally, the corresponding impurity concentratior is
calculated by means of these curves. Verification of the method suggest:-
has shown that it permits an estization of the total concentratior of
easily 1onizable impurities in germanium. Besides, K the degree of
compensation for iopurities of the opposite type can be determined by
ttis method The lowest concentration of easily ionized impurities,
which can be determined by this zethod, 18 7 10 cm”™/ with a measuring
accuracy of resistivity of = 5% The authore thank A. W. Kvasnitskays
for having prepared the germaniuo samples There are 1 figure and

references, 1 of which is Soviet A//
!
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s,/ 181/60/0C2,/22,/C1/0 1!

- BOOC /BOET
24.7500
AUTHORS: Belyayev, A. D., Vasilevakaya, V. N., Miselyuk, Ye. G
———
TITLE: Investigation of the Influence Exercised ty Some Factors on

the Occurrence of Dislocationa¥in the Crystallization and
Its States in Sermanium Single Crystals }\

PERIODICAL: Fizika tverdogo tela, 19€¢0, Vol 2, Wo 2, pp. 227-234

TEXT: The authors investigauted the influence exercised by the seed, the
impurities, and the pulling rate on the occurrence of dislocations in
germanium single crystals bred from melts. Furthermore, the effect of
thermal processing on the state and distribution of dislocations in
single crystals as well as the effect of the latter on the lifetime T of
the non-equilibrium carriers was investigated. The influence exercised
by the dislocation density in the seed crystuls on the dislocation
density in the bred single crystals was investigated for dislocation
densities in the seeds between 102 and 10 cm'z, where the seed crystals

4

#ith dislocation densities of 10 cm.2 and more were cut out of apecially
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Investigatior of tne Influence gxercised Y s/181 60/002/02/07/0}}
some Factor® on the Qccurrence of Dislocations B006/B06T

in the Cryetallization and Its gtates 1D

germanium gingle crystals

vred single crystsls- The seeds nad unifor® dimensions and shape: cubes

eith a cro8s gection of 0.2 cmz. The influence exercised by the pul-
1ing rate on the occurrence of dislocation® was 1nvestigated at rates
vetween 0.8 and 6 mm/min. the effect of jmpuritiee vy mesns of the active

12 A 11
4 Fesg. Ag‘ 0, and Cd 5. For the purpo8® of influenc&ng

'

the state of the dislocatione occurring in the single crystals. the

single crystals were neated at 750-900°C for -7 hours i1 vacuo (this
causes displacements of the dislocations which partly show approech and
“recombination“, partly repulsion, according to the angles formed by the
Biirgers vectors of the interacting dislocations). The dependence of the
1ifetime of the non—equilibrium carriers oD the dislocation density wes
photoelectric and an jmpulse method . pensity, diatribution.
and displacement of the dislocation® were 1nvestigated by etching,
measuriné the etching rate, and by taking etch patterns: The pictures were
evaluated py means of & metallographic aicroscope of the type Mun-8
(HIM-B). The sample® were gubjected 0 the followiné surface processinng)z/
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Investigation of the Influence Exsrcised by s/1e1’6o/002/c2/37/J,,
some Pactors on the Occurrence of Dislocations BO06/BOKT

in the Cryntalllzation and Its States in

Germanium Single Crystols

grinding with ]p.abrasive, chemical polishing with HF + HHO3 (315)
45 sec a8t 70°C; slow etching with 2 parts of HF + 2.5 parts of HNO5 +
+ 1 part of CHBCOOB + 4 parts of 820| 8 mg of iodine per 50 cm” were

added to this solution (this etching agent proved to be most favorutle)
The results of the investigations are discussed in jJetail, snd 8 number
of microphoto f the etch patterns are shown. The dislocation
concentration the dislocation concentration in
the single crystal 1 at the higher the former, the bigher
1g also the latter. no essential influence on the
occurrence of dislocations with concentrations below the solubility
1imit in Ge, at higher concentrations, however, 8an {nfluence was noticed.
Pulling rates < 4 mm/min influencad the dislocation concentration not
essentially,-hilst pulling rates above this value caused 8 considerable
increase. Heating jed to a reduction of the dislocation density (e.8-»
reduction by 50-60% at 750°C during three hours, bYy almost 90% at 30¢°C

v
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AUTHOR3 ; Belyayev, A. D., Vaailevskaya V.

TITLE:

PERIODICAL, Referatlvnyy zhurnal, Filzika,
("In colleetion:

380 - 387. Discuss., 501 - 502)
TEXT:

he generati
tlgated. It 1g shown that dislocatio
of the single crystal. Up to a
bility, impurities do not have e
crystal.,

dislocations. Up to a crystal pulling rate
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8/058/62/000/006/07 1/136
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N., Miselyuk, vYe. G.

abstract 6F166

T. 3", Moscow, AN SS3R, 1961,

of the E&rowth rate
in tnem hasg been inves-
the seed :nto the bulk
rpassing the limits of solu-

p

density of dislocationg in the
les sharply rafse the number of
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8/058/62/500/006/071/13%
The effect of some... AO61/A101

increase makes the density of dislocations grow. High-temperature annealing

reduces the number of dislocations dispersedly distributed among the boundaries

of not-oriented blocks. An elimination of dislocations connected with the block *;"
boundaries takes place at higher temperatures. The increase of the density of
dislocations in the specimen 18 accompanied by a decrease of the lifetime of

minority carriers. The measurement of the position of energy levels created in

Je by dislocations ylelded 0.20 - 0.15 ev, which fits values obtained earller.

A. Shibanov

[Abstracter's note: Complete translation]
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4 7 30542
471500 S/564/61,€03,/000, 014,029

¢ 9500 D207,/D304

AUTHORS : Belyayev, A. D., Vasilevskaya, V. N., and Miselyuk,
Ye. G.

The effect of some factors on formution of dislocutions
during crystallization and the state of dislocations in
ge rmanium monocrystuls

SOURCE : Akademiya nank SSSR. Institut kristallografii. Host
kristallov, v, 3, 1961, 380-387

TEXT: The authors report hov formaution and density of dislocations

in germanium monocrystals are affected by the presence and density of
dislocationa in a seed crystal, the presence of 1mpurities 10 concentrn-
tions greater than their solubility limit, and by the rate of crystal
growth. The authors investigated also the effect of subsequent heat
treatment on the stote of edge dislocantions and the effect of dislocation

3 7 -2
densities from 10 to 10 com on the carrier lifetime I1n germanivo mono-—
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S /564 '61,°003 000 014 0U9
The effect of some... D207 . B304

¢(rystals. The purpose ol the studies wns to obtain germanium @onoerystalsq

vith n more perfect structure. Monoecrystals were growvn by pulling from

melt 1o vacuum, ln euch test specinl precantions were tahen to keep the

melt tempersture, the rute of julling, and the rate of rotation of the

crurible and the seed crystal as constant us possible (the crucible and _
the sred were rotated in opposite directions)  The rate of pulling wae //
virted from 0.8 t» 6 mm/min. Seed crystals contarned dislncations with

2 7 .2
densities ranging from 10 to 10 cem . The effect of impuritives on
129
formation of dislocations was studied using radionctive tracers Sty

59 11
F95 , Ag 0, Cd115 j in the experiments on the effect of 1tmpurities, yeed
crystals had low (102 - 10

’

3

cm_z) dislocation densitien Hent treatment
of as-grown monocrystals consisted 8f 1 -~ 3 hours heating i1n vecuum at
temperntures greater than 700 - 800 C. Lifetimes of nonequilibrium
carrivra were meansured ns u function of dislecntion density. Dislocntion
densities were found by 12 min. etching of ground and electropolished
(100) and (111) faces 1n the following solution® 2 parts HF, 2.5 parts

Card 2/4
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S,/564/61/003,000/014 029
The effect of some... D207/D304
0, and 8 mg I per 50 cm3 of solution.

1 part CH,COOH, 4 parts H

3’ 3 2
Etch pits were counted under a metallurgical microscope /M- E(MIM-8).
It was found that: (1) a high density of dislocations in a seed crystal
produced an even higher density 1n o grown monocrystal; (2) Sb, Fe, Ag
and Cd impurities increased dislocation densities in monocrystals and
even produced polycrystalline structure if they were present in concen-
trations exceeding their limit of solubility in germaniumj (3) many dis
locations were produced if the rote of pulling was greater than 4 mm min.
because temperature gradients were greanter at higher pulling rateasy
(4) anncaling monocrystals reduced dislocntion densities: in a sample

with more than 104 dislocations per cm2 a 50 - 60% reduction was obtuine«d
after 3 hours at 750°C and a 90% reduction after 1| hour at 900°¢ ; (») mono-
crystals with high dislocution densities had high resistivity and low //
nonequilibrium carrier lifetime; recombination levels due to dislocutions

had activation energies of 0.15 - 0,20 eV Acknowledgment 18 made to

A. N. Kvasnitskaya for preparing germanium semples, There are 4 figuren,

1 tuble and 15 references: 4 Soviet-bloc and 11 non-Soviet-bloc The
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. Rev., 107, 604,
. im and G. Pearson, Phys : \ § Phys.
fullo;g' Gb “iiﬁ?inih, Phys. Rev , 101, 1285, 1956; Ji 0::3:- P
EQ(KUJL;AD,”la. 1338, 19573 W. Tyler, W. Dash, J. App ST

195H7.

4 most recent references to the
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3 alode mtrix (A brief information) [Report of the =
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SOURGB ﬁekﬁonnb-dy"'ro«:hw'ye pa'ekhody’ v polmovednihkh Mkent, Iza.—vo
};m vzssn, 1962, 85 ‘ :

emicondum mtrlx, diode mh'i.x, ten-elenent matrix

i ° mtendzd tor . 7

ABS!RAC‘I’ STRACT:. Sovietmaniufectured 1He10 m-lo‘&en-elme dode patrices’ere 1
B sive-storese computers.. The 5 IM=10 matrix cm Y0 dodes with 1;1. Zg:non b:ss
ot e 0 0 s gl o e e s e R reststance 8t
- majdmum forward current 0.25 anp, um pe y g irjaloboa
{stance 5 ohms, meximum reverse curren R .
- ~f'r°breakdm.6 v :l;sm, 1)0&1‘60-80':’.%s ,'opera. 1ng tempm:' atw:e range -50 4650. Orig. art. hes:
1 tigure. e

R Akademiya nauk
socm:'m- mnmi neukSSSR(&cadeuwofSciencesSSSR),
Szbekskoy gSR (Aca.d.eugra of Sciences UzSSR); 'reshkentskiy msudarmenny"y
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| TITLE: Germantgn dastu o dtodad For pulse. sireutts [Repart at the R
D W———W Tashkent, 2-7 October, 1 9511—-Aum—. R
v poluproVodnikakh 'rashkent, Tzd=vo

+| souRcEs: memmwﬂmme porokhody’
AN USSR, 1962, 236243 \ -
. RS ‘ 1

| top1c a081 germantun diodc, Y00-1 diode

L jABs'rBACT:‘ As a prerequiaite to the developuent of high ower pulse-type Ge diodes,;
- | transients in Qe diffusion diodes. were studied, Bffects of resistivity and life-

| time -of utoriah.gemtrio factors, and p-n Junction processing on the switching
of diodes were mvestigated. Particularly, the effect of injection
voltags on the roverae-raaistance regovery
1ifetimes and base thicknesses, were. investigated. As a rasult, -
rs was developed: pe peak current with a

| time, for varicus.

| a new Ge diote, 01, with these paramete
1/2000 pulse duty gactor, up to 15 ampy voltage drop at

- 1 4 ohn; reverse current, 0.6

0.5-microsec pulse and

1 amp. .6 0.8 5, forward resistance, 0.5
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Glincnug, h. e, aDA Migeliyuk, Ye. G.

mnae cross section of the e¢lectran capture oj hegativesy
charged atn®s of deep impurity levels in geTEAnLLUD

Fizign tverdrge tein, V. o9 DO 12, 1962,

mux7?:  The cross geclish O, of the eisctron capture Ly memativrod LaTged
<

atoms 18 setermined by jrvestigating tne pnotoconduct:v;t, s n-type
1

. o : 5 .
germanium with a Ni jmparity (concentrutlon N ~10 atoms,cm’, 14¢ e

| 4

pnototransitxon of e.ectrons from duas charged atoms (witn an R fomhtilas-

I

vipn) into Lthe conduciioh yanc. Ihe values and the temperatlul® iejenlence
of tne cross section 5., cannot D€ -etern.ned exactly frcm intrinsic
pnotoconuuctivity sincé 1 1erl recombination 1S Lineal OnY fr

—

nd .
PRI

iniection tevela wnich are . ) ain SS. G. KaLashnida:v.
yezndunarodnoy «onferentsil uprovodnixam {Papers of tne Internatiofhas
Conference OR Semiconuuctors). ¢4%, Pragué, 1961; K. D. Girincnuk et 1.
Skr. Fize zher T 152, 1562). The nain meawsurements, mace on samples With
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%

algn resi bivity L artiy SCEpvh3al=i, I T ADicCh NAN Czh, erere hooas i
s

concentratich ¢f an easily Sen-zib.e donr 13jurity.  Frooo bhese Seas.ies
/

- v Iye N
mants trne range &n<<uo TL/N‘ 0! *he nCh-ejudl.abriue Tall.ed

concentration Wwi:th Linearl I . ¢ .on has bLeen BORSLIZ.al.y »loanalsw

tne inf.uence Of the adfes.Cch Cunt=Ix i ‘e L.LOTLUy Caiflers nas oo-h

elim.nuated. The .ifet.me 1 = 1, Vvo eQnO(N/N,)oN-Nz) was ietelmine!
'4 <

dam;.ne and stationary valuesg of 1opurity pnotoconduction.
no= Nd'ZNz'N1=N1'N'N2 13 tne e.ectron concentration in the 37005 aCtI 0 Lalid.

N -né-novﬁ and N=N1+N2 fave to oe foun: from zeasuretents of tre aaan

2

coeffi1cient. The function t=f{’ T) for lo% resistanze Ni-iofe:l L-tugpe
germanium consists of a region of 4 weak .& 1200K) and of » strons > TleThy
tempurature dependence. Tre weas temperature depenaeance o1 % .8 SeterTihe s
so.ely Yy the change of S (no « conatant, N'VHz), the strong temperature

serencence also by the increase of LN and N~N The followin«

2
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GLINCHUK, K.D. (Hlynchuk, K.D.]; MISELYUK, Ye.G.(Miseliuk, 0.§.]

Studying the recombination of charge carriers in n-germaniua doped

with multiply charged impuritiss, taking the ity photoco
dmpur nducti
as a vesis. Ukr. fiz. zhur. 7 n0,9:992-1002 8 2, v (MIRA ‘]l.;xlgty

l. Institut polygn'ovodnikov AN UkrSSK, Kiyev,
(Germanium (Quantum t.heorys (Phot.oconduct.ivix:y)
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8/181/63/005/301,/028. 364
risestipgation ~f the strictare ... 3102 /B1R6

m -

AS3OCTATIONGY  Instaitut poluprovodnikov AN USSR, Kiyev (Inatitute f
Jemieonijuctors AS JkrS3R, Kiyev)

July V6, 1962
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$/181/63/005/003/035/046
3102/B180

AUTHORS: Glinchuk, K. D., Litovcherko, N. 4., and M4iselyuk, Ye. G.

TITLE: Trapping and adhesion of electrons on positive tellurium ions
ir germanium

FERIODICAL: Fizika tverdogo tela, v. 95, no. 3, 1963, 942-944

T=XT: Te has two donor levels 1in Ge, J.11 and 0.3 ev below the botgom of
the c-band. Electron trapping and adhesion was investigated for Te , Te*,

and Te*? impurities in n- and p-type germanium by measuring both the
attenuation and the stationary intrinsic photoconductivity. The hole trap-

ping cross section, 3;, wag calculated and for both carrier types, -, the

lifetimes in the free state, were determined as a function of temperature.

The S; estimate yiolds 5-13-19cm2 at 150°K; this is only weakly “ependent on

temperature in the range 90-1)O°K. There are 2 figures.
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’ $/161/63/005/003/335/24¢
Trapping and adhesion cof electirons on ... 3102/2180

ASSOCIATIOM; Institut poluprovodnikov AN USSR, Kiyev (Institute of Semi-
conductors AS UkrSSR, Kiyev)

SUBMITTED: Ootober 19, 1962

Fig. 1. Model for the Te atom in Ge; 8, se' S = Sh; EF-Fermi level.
Fig. 2. 7(1/T) for p-type (1) and n-type (2) Ge with Te iompurities;
Small diagram: The same for Ge with acceptor ions.
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i - in "eliuriuz,
Inversions of the sign of the Hall coefficient
Ukr. flz. zhur. 8 no,1031174-'176 0 '3, (MIRA 1731

1. Institut poluprovodnikov AN UkrSSR, Kiyev,
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: ~and annfaunq at" 680--750‘(: in an atmosphere ;.
{# was ‘followed by quenching ~Blectron recombination . -
wai imfcaeigatad by deternd.ninq ‘the ‘modulated impur—

ty using an’ m—m‘:tﬁuauaf-pactmee: (xi- 2--4 u).. T
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It was. eatablilbed that L e B

:J.o_v co:nponent of the photoconductivity rel.axa-l‘,'
‘'were of stmctural origin and they included’

'rhe authors ‘thank 8. 8. m_ggolovetc and A. L.
' ; fo: dls-’
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<, CCT.SSION NIt ATA045012 s/onoo/m/ooo/noo/nmn/ms'l
ACTHOR: vasilevskayd, V.N.; Ye. G. Misclyuh
TITLE: A study of the alloying of germanium with admixtures oi coertan clements

SOURCE: goveshehaniye po probleme 170l zovantye Amnoy eneritid. Kiev, 1061,
R.hatsionnayd avionatika, pzotopy adernyf e L7 haeheniya v naue e i tehhnike (Rachation
dutomation control systems, {BOLOPCS, and paen Y padiation o saence and technology)
doklady® saveshchaniyda. Kicv, lzd-vo AN ULISSR, 1964, 183- 147

TOPIC TAGS: germanium, germanium monocrystal, gormanium alloy, silver. iron,
tin, antimony, cadmium, tellurium, admixture sepregation, admixture solubnlity,
Liquation, deliquescence

ADSTRACT: The man purpose of the paper was w study the hguation (sepregation) and
deliquescence (soluh'xhty) of admixtures of A, Fe, Sn, Sh, Cd, and Thin monm‘rysl:llhne
germanum during (‘rysmllj'/.a&inn. fLlioactive 1s0topes of the elements mentioned were
used. Autoradiography and microscopic examination were used, and phommicro;:raphs
were taken of gamples etched with pPerhydrol or with HNOg * HF. If Cy 18 the content

of the admixture in the supcrcrysmlli-/.ed part of the alloy,Cjy, is 118 concentration in the
other part of the alloy, Mg i8 the weight of the alloy, and M is the weight of the remalning

1/4

.Cc‘)-rd )
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ACCESSION NR: AT40450 12

part of the alloy after @ portion of the admixture has penetrated into the crystal, then
the equilibrium coefficient K can be obtained from tho formula

AL v,
c, -K“r'k\l) , (1

The ratio CH/C 1, by f1aelf determines the effective liguation coefficient Kgff of the ad-

mixture under the given conditions of crystallizalion. The dependence ol Kgff o0 the Cg
of the admixture pcnv\r:lung the ;!,urmnnium munm‘rystal during s growth process 1
shown in gruphicn.l form in Fig. 1 of the Fnclosure. Phommlcro;v,mphn of apecimens of
germanium monocrystals with silver penetration arc shown both at the limit of solubility
and for the suprnsoluhlc caso. The cxpcrimcntal data suggest that the value of Cg cor-
responding to the beginning of the sharp increase in the segregation €0 cient represents

the solubility limit of the element in germanium during crystalliz .
Cg for the named eclements, and the corresponding values of KQ, are tahulated and vary
(o m 1.5 x 1014 for Ag to 6.0 x 1018 for Sb. Orig. art. has: 3 figures, 1 table, and

1 formula.

ASSOCIATION: None
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3/109/60/005/00/011/021
AUTHORS: ShteynshloYgel, V. §.. and Misgzhnikoy. a9
TITLE: Wave Propagatlo an Electrid NetwoTK3 Contaluing Negat
Resistance, 1n Applization to Travelllina Wave Quantull-
Mechanical Ampliflers

PERIODICAL: Radiotekhnika 1 elektronika, 1460, Vol 5. Nr -,
99 962-960 (USSR)

ABSTRACT: This paper was presentad 1D June 459 utc the A.8. Popor
Sccirety
Quantum-mechantcal (paramagnetlc) travelilng-wave
amplifiergyhave extremely low nocise Temparaturle and
fairly wide vand (Ref 1). The presen-e _f the paramag-
retic material 1s in principle expressed tnreugn the
introduction of a negative real resistan’= ‘rte each
section of the waveguide system. The presant art.cle
analyses such systems in terms of an equivaler” s1itaer
network with negative pure resistanse 10 @a - 3w linh.
It is shown that 1L such systems tha networs cuf. he
matched only at 2 single frequency and nct over 4 et b
Assuming a rectiprocal gystem 1t 13 demonstrated st
growing waves mav « ~~uT bhoth .n tna nasshant o oo
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. 4 travelling wave ...

.1 that the periodicity of the .+ <= i is srii compar
wavelength /. in the pystem. T . . or~ite ana.ysis of
rrma of the basic space harme~. - ..y and conul lerat.
. gtructure as an anistrop:~ ‘' o+ ¥ conducting plan
.ction (along the posts) and . \.: - mmducting plane 1
. direction. Viith the bound:i: 41t ions

= 0, (
(

Ex/y:O

Hy/y=+0 = Ry/y=-0

‘hose at the waveguide walls, t.r ~omponente of the e

nagnetic fields can be obtaired fr.m the expressions
«-,c U and magnetic V Hertz “ereton

—

al’ Lo
Eo=—i(3% -
. . o’ Al
[',v ER] -/[\3';'1 4

E, = (k" -8 1,
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Theory of a travelling wave ... D201/D302

", - — ‘_/,*:_"_( A

Ax Y
ay av ol
n, = "IV I;(B‘g'y' + k i‘)x,}'

"=y —;— (k* —pnV,

' ' tic permitt.::
d are the dielectric and magne
;}el:iﬁms in— ‘;haee constant of the wave in free epage\;/ ‘
constant of the wave in the medium. Functiono U an
wave equations )
AU + XU =0,
AV + k2V = 0.

the sc - or U
jons I and II as shown in Pig. 1 ‘
g:ge%gzziggt:iged for partial waves which aazégf::glzhiri u;{>-0
conditions and that of Etg = 0 at the wavegu

X
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Theory of a travelling wave ... D201/D302

-~

- o
U, = Unsh B (b —y)sio kz + 2, Umsh YwuZ 810 Gy
Man]

Vi=Unchp (b —y)coskz+

Z Vi Ch YmiZ CO8 Guyiys
M) ———

. o —

is thus obtained where 4’ " = VI B o,

The boundary oondition (2) 18 satisfied here when

Hy/y=0 = O
,substituting into (2a) the expressions for U1 and V1

e ——————— —

2 BrmVm — ko Umy)sh YmiZ = 0

ig obtained and after integration
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Theory of a travelling wave ... D201/D302

2 (8)
S At e Atta U)ok 10

m ey

jelds can be represented as
] the electric and magnetic f : _
insﬁggiigp;sition of TE and TM modes satisfymgjkx gourjdgr%oio: :
ditions at the waveguide walls: E = O for y = * bi Ey
=a;E2=0fory=tbma.ndx=aor -

Upi= Y LUmyh Ypg(a— 1) £OS nals (9)

m 1

n

Vi >_, Vg €h Tmg (@ — I) 8in @may,
\ m |

2;2 2 . av are
where a 5 = (2m - 1) 1/2b; Ypo = W/G-'- K+ @i Uy, and Voo

the region II. A esystem
1itudes of partial waves in )
glil‘elliur:];zgwgoggzeneous equations is obtained which has a non trivial

X
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Theory of a travelling wave ... D201/D302
solution when its determinant is zero, 1.8.\
i \ﬂl by . by, U 0
b b 0.0
Cer 00 dn L dy, =0, (17)
0 he.t B8
7 '“""1——————~————~*’;::::=:__::l .
where dn = €08 khgch 3 (b — y) cos anydy — Aak sin kh:
. .
b = Buiyth Yok + e o ch b
nr T 2
2]

tn = k cos kh %sh 8 (b — y) sin ayydy + Ca8in kh;

L]

b .
day = Dy 8h Ynh + 8ar 5 T ch Trh: ’
g == ka, (ch 1r h—1). V“

r = pTr (Ch Tr h — 1)'-
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Theory of a travelling wave ... D201/D302

The dispersion Eq. (17) permits dependence of B on k to be found
with any degree of accuracy, tor given goemetrical dimensions of
the system. The solution i1n zero approximation, which can be phyoat-
cally interpreted, may be found considering the field of the TEM
wave in region [. Putting n = 0 in

b

UOl(cos kh - ch B(b - y)cos @ ,¥dy - A k sin kh) +
0

(0,0]
‘—\
L

r=1

b -
+ V. (B sh y., h+ 6nr 5 ch vy, h) =

nrirl
h
Un ( k cos th shB (b — y)sin agydy -~ Casin kh )+

n

pus

+ 2 U, ( D.,shy.,h + b —Z‘ Teich Trh ) =0,
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Theory of a travelling wave ... D201/D302

— _— ———— e s

b v
Un (cos kh ch B (b — y) dy — Aok sin kh ) = 0 (18)
is obtained from which using

S sin @ oy cos anlydy

Ym2 th Ym2d (13)

D (19)

™o

is given, The dispersion characteristice of the delay system as
determined by Eq. (19) are given in graphic form for different va-
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Theory of a travelling wave ...

to

-bloc. The references
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Tre cxperizental verification of p = Gr/L.y where Lain Lo aran. o-
nzilc decrerent in ine absence of pumping action, is deacribel, T
comb structiure uses pink ruby rods, and ferrites tc absorb ruckwn-d e
waves. The results are shown in curves plntting p vs. concentration ’,;
5l chrome in the ruby at 29K and 4,2°%, for v13, 713 + 73/ and v14, 4

4

p-otiing G~ vs. chrome content for V]A, at these temperatures. They

indicate the attractiocn of the v14 mode of operation which is poasi-

ble at 4.2°K. There are 3 figures and 1 table.
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"Increase of efficiency of a traveling wave ruby maser.
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é TITLE: Wave dispersion in a stud-type delay
]
'SOURCE: Radiotekhnika { elektronika, v.

E'I'OPIC TAGS: Paramagnetic amplifier, quantum amplifier

ABSTRACT: The theory of wave dispersion in a delay system partially filled with
‘dielectric ( € > 1) 14 further develope

d (see earlier works by R, W, DeGrasse
‘et al,, BSTJ, 1959, 38, 105; and 1961

« 40, 1117). An tdeal delay system
~comprising an infinitely thin row of studs ("comb") in a

‘considered., The waveguide cross-~sectio

-the wave equation are found for each are
!
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‘boundaries. The resulting dispersion equation is used for plotting dispersion
‘characteristics of the delay system for various geometrical parameters. It is
ifound that the incomplete filling of the system with dielectric essentially deforms
‘the dispersion characteristic permitting, in some cases, increasing the group= '
| velocity delay factor up to c/v =300 within 4f | £ = 6% and thereby enhancing the
!gain of the corresponding TW quaantum paumgnetlc amplifier. This way also

| ensures a practically maximum coefficient of utilization of the r-f magnetic field .
ia.nd precludes excitation of stray modes in the system. "The author wishes to

'thank ¥, B, Shteynshleygoer qfor,h!l guidance, and G. A, 19v-trgﬁ for discussing
ithe results and valuable comirents, ' Orig. art. has: 7 figures £0-Y3rmulas. .
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