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Analysis of some aspects of echinococcosis.
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ALIYEV, .G"!.!L'.f GADZHIYEV, A.h.; LOGINOV, AJAe; KNABENGOF, V.G.; GAUZHIYEV, I.M,
Motor chronaxia in premedication for lcecal anesthesia with
neuroplegic mixtures, Aszerb, med, zhur. 42 no.4:15-20 hp ‘65,

(MIRA 18:9)
1. Iz kafedry khirurgii (zav.- zasluzhennyy deyatel' nauidl prof,.
G.K. Aliyev) Azerbaydzhanskogo instituts usovershenstvovaniya
vrachey imeni Aliyeva (rektor - kand, med. nauk B.M. hgarev),
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Btrect of chlorine on the hcav U

frerb.5SR no.,9:3=93 S ‘57, me&(--cond\lctlon)

(Cblorine) {Seleniuxl
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AUTHORS: Aliyev, G. M., 3nd Abdullayev, G Bs oL/ 51
TITLE? A Note on the Influence of a Chlorine Admixture on tha Thermal

Conductivity of Selenium (0 viiyanii primesi khlora n teplopro®
vodnost! selena).

PERIODICAL: Doklady AN SSSR, 1957, Vol. 116, Nr L, pp. 598.-600 (U3SR) e

ABSTRACT The thermal conductivity of semicondactors and its dependence on
the chamical.composition and on crystal structure was investigated
by A. Fo Ioffe and his students (reference 1, 2, 3, k). In the
produstion od selenium rectifiers admixtures of halogenes, in par®
gicular chlorine, are used for the purpose of increasing the cur®
rent passing through the gsemiconductor. The experiments showed the
following results. During the electric formation and the further
continued operation of these rectifiers a redistributiion of the
admixtures takes place, which modifies the electric and thermal
characteristics of the selenium layer and of the system as & whole,
In the backward direction the voltage applied to the rectifier is
Jocalized almost entirely at the anode at the electron~hole yransi=
tion because of the formation of a great resistance, This causes

a temperature gradient along the gemiconductor. The authors deter=
card 1/3 mined the coefficient of thermal conductivity by & atationary me*
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A Hote on the Influence of & Chlorine Admixture on the Thermal 20120/ 51

Conductiv

A
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1t of Selenium.

thod by means of a cylindrical set up, containing & gensitive semi=
conductor Ting for the removal of 1ateral heat lossetie A diagram
j1lustrates the curves of yhe modification of heat conductivity of
ce on the chlorine content from 20 to 22°c.
itreous and cr}‘st,allised sen
gaken by these curves 1is independend of the de®
gree of crystallization, but depends only on the admixturess The
heat conducbivity decreases a8 far as 0,03% At an increase of the
chlorine content, then it increases again and remains constant above
a value of 0,5% « A gimilar deperndence of the heat conductivity was

found by the author the case of jodine and bromine adm
the degree cf crystall
scattering O

the phonond jncreases.
decreases and the anhar of the oscillations and there=

fore the heat conductivity {ncrenses. The authors here avaluate this
{nfluence of the modificahion of the free path and th jcal
values, which were found, On crystallis ation
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ALIYEV, G, M.: Master Phys-Math Sci (d1iss) -~ "Investigation of the effect of

et i 2 o MO

cortaln additives on the thermal and electrical properties of selenium and

gormanium”, Baku, 1958, published by the Acad Sci Azexrd SSR. 1k up (Min Higher

Educ USSR, Azerb State U im S. M, Kirov), 150 copies (KL, No 5, 199, 1h2)
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S0V/137-59+4-8423
Translation f'roms - Referatismyy zhurnal, Metallurgiya,. 1959, Nr 4,.p 155 (USSR) .

247700

AUTHORS: Alge\l‘ G.M., Abdullayev, G.B,

TITLEs The Effect of the Admixture of Chlorine on Electric Properties of
Selenium .7\ ’v’\

PERIODICAL: Izv.AS AzerbSSR, Ser, Fiz-tekhn, 1 khim, n., 1958, Nr 4, pp 23 ~ 30
(Azerb, résumé)

ABSTRACT': The asuthors investigated changes in electric conductivity C and thermo-
emf & of Se depending on Cl concentration (0,0035 - 0.5%) and tempera-
ture, Crystallization #f a smelted Se and 3eCl, mi:zture was carried
out under pressure first at 130°C, then at 20003 (4% minutes each), Cl
admixture up to 0,125% raise & of Se (up to 1,000 times) tne maximum
is attained at 0,125% an then & decreases with higher Cl amount, Hole
conductivity is pressrved, The coefficient X within a ranje of 25 =
85°C inoreases with elevated temperature, Eleotroconductivity in this
range of both pure and admixed Se increases with raising tenperatures \)(
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SovV/137-59-4-8423
The Effect of the Admixture of Chlorine on Electric Propsrties of Seleniun

acocording to the exponential law, - If the Cl amount inoreases, disscelatitn work and
cosfficient “ deorease, and concsntratiocn and effective mobility of charje carriers
inorease, It is conoluded that admixtures of Cl cause the formation of ailditional

energy levels in Se,. which are arranged at the upper boundary of the fillnd-up zone,

AA,
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SOV/137-59-5-1.0665
24,76 00
Trenslation from: Referativnyy zhurnal, Metallurgiya, 1959, Nr 5, p 172 (USSR)

AUTHORS: Aliyev, G.M., Abdulayev, G,B, |
s S }
TITLE: On the Effect of Chlorine Admixtures on the Heat Condustivity
of Selenium .|

PERIODICAL: Tr. In-ta fiz. 1 matem. AS AzerbSSR, 1958, Vol 9, pp 20 - 26
(Azerb, résumé)

investigate the effect of the admixture of 0,0035 - 1% Cl on
the heat conductivity of Se. It was found that the heat con-
ductivity minimum was attained with a 0.03% Cl concentration,
After “he Cl concentration was as high as 0.5%, the heut con-
ductivity approached a constant value butdld not, however,
attain its initial value, The course of the heat conductivity
curve does qualitatively not depend on the Se recrystailization
and is explained by the presence in Se mainly of phonon heat
conductivity and by changes in the cross section of ph:unon
scattering depending on the Cl concentration, AL

ABSTRACT: The atuhor used the method of the statlonary thermal f:eld to 4/
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ABDULIAYEV, G.B.; ALIYEV, G.M.; CHETVERIEKOV, N.I.

Influence of Ca and Pe impuritiol: on the thermal condu:stivity of
germanium, Zhur. tekh, fiz. 28 no.11:2368-2371 ¥ '58.
(MIRA 12:1)

(Germanium--Thermal properties)

APPROVED FOR RELEASE: 03/20/2001 CIA-RDP86-00513R000101120012-3"



"APPROVED FOR RELEASE: 03/20/2001 CIA-RDP86-00513R000101120012-3

R e T . R AT Tl e B .

“JTHORS: ‘fiizizl_g;_ﬁéi_gbdullayev, G. B. S0V/ 20-120~1-13/63

TITLE: The Tenperanture Dependence of the Thermal Conductivity of
Selenium With Small Chlorine Additions (O tempuraturnoy zavisi-
nosti teploprovodnosti selena s primes'yu khlora)

PERIODICAL: Doklady Akadenii nauk S58S8R, 1953, Vol. 120, Nr 1,
pp. 76 - 78 (USSR)

AZSTRACT: The present paper investipgates the tenporuture dependence of
the thermal conductivity of crystalline selenium with different
additions of chlorine. The sanples of difterent chlorine content
were produced of a mixture of seleniun tetrachloride and sele-
niun (purity 99,996%). Tre amount of the chlorine contained
in the selenium was determined argentometrically. The coeffi-
cient of thesmal conductivity was deternined ly means of the
stationary nmethod with a cylindrical apparatus. A disgram shows
the tenperature dependonce of the coefficient »f the thermal
conductivity upon different chlorine contents. The coefficient
of thermal conductivity decreases with rising temperature.
Only i1 the case of pure sauples therc ia u ezill deviation from
Caxd 1/3 the lincarity. Another dingrac showg the deperlence of the
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The Tenperature Dependence of the Thernal Conductivity30¥2o-120-1-19/63
of Selenium With Sasll Chlorine Additiors

Card 2/3

thermal conductivity on the elcectric conductivity for samples
of pure gelenium as well ag for samples of different chlorine
content. In all samples a lincur deiendence exiats between

the electric conductivity and the ther~al conductivity. With
increasing chlorine content the slope of the stirnight becomes
less. The straights expressing the degendence of the thernmal
conductivity A on the electric conductivity o ¢an he expressed
by the eguation A = ko + ¢ for saniples with end without chlo-
rine additions, where k and c denote constants in all samples.
(The corresponding numerical values are given). At all tem-
peratures the thermal conductivity in the case of zn increasing
electriec conductivity first decreases and then increases. The
total coefficient of thermal conductivity of a body is, as is
known, composed of the coefficients of thermal conductivity
dependent on phonons and electrons: A = A

electron +>‘phonon'
In the samples with and without chlorine additions A

electrons
is extremely small which is proved by the lack of any influence
of the nagretic field on the thernnl conductivity. A reoise of
temperature increases the scattering of the phonons on phonons
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The Teaperature Dependence of the Thernal CoxductivitySOW?o—120-1—19/65
of Scienium With $n2ll Chlorine Additions

and. thereforec reduces the coefficiert of ther:nl conductivity.
The doteriorntion of the Yolt-impdre characteristics of the
serendun rectillers as o conseguence ol a Yenpsrelure rise
portly in dependent on the deexease of the coelficient of
thernsl conductivity of seleniwm and therefore 2lso on the
decrease of the thermnl scattering. Selenium with an addition
of 0,0035% chlorine has its greatest thernal conductivity at
80° (vhich corresponds to the operationzl tempurature of the
seleniun rectifiers), There are 4 fijures und 3 references,
allof which are Soviet.

PRESEITED: November 1, 1957, by A.F.Ioffe, Member, Aczde~y of Sciences,
USSR

SUBMITTED: October 11, 1957

1. Selenium--Conductivity 2. Conductors--Temperature factors
3. Selenium--Heat transfer 4. Heat--Conductivity 5. Chlorine
-~-Properties 6. Dry disk rectifiers--Analysis

Card 3/3
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i . FIASE 1 BOCX DXPLOTTATION L 7707
: Soveshohaniye po poluprovodnlxovye materialsz. Moscov, 1957

tallurgit § fiaikd polzprovodoikor; truly 2-f0 sovsalchaniys,
dovMW“val'- »."nM.uo Metallurgy szd Prysics of Semicenductors; Transecticns of
the Third Conference) Moscow, Iad-vo AN 3532, 199, 129 p. Emts slip
irscrted. 3,200 copies printed.

Sponsaring Agenc, Axademiys neuk SSSR,  Jastitul ms. iseai
Ao Ao §N- Resp. 54,1 §. Dh, Abrikosov, Doctor of Chemtcal Zalences;

Rd. of Publishing Bouser P. 7. Zclotov,

PURPCSE: This collsction is inmteaded for lechalcsl and aclentific personsel
onlah-dln S.“ tha tovestigetiss and productica of sealsondustsy saterials.
It ma7 aleo be used by studests in achools of metallurgy.

CTEATEe The willeciiin rITilts sipmres peseieded ol Ll ThISD ..I.||-n.|||.—: chd
Semisonductor Materials, del4 at ths Institutle of Metallurgy ises
" &. Baykav, AS USSR, :o-ho.: fn May 1957. T:e reports desl with proslems
of cbtaining ard izvestigatisg germaniua, silicon, and seziccndugtor coa—
The collecticn vas firs: edited by J. A. Petruv, Doctor of
. Teckedcnd & Rafore pary mact of ths reports.

Galovanov, V. V. Ouo the Probles of the Role of Some Mactors i3 the
“Zrorh Froseas of Siogle Crystals From a Malt 3

* Zolpyge, K. B. lavestigatios of Hole 2ones of Dlamcnd-Type Crystals

Saigeti, Acsdemician (icadexy of Jelences, Rungarisa People’s Reputlic).
Concerning tbe Froblem of Semiccadactior Polnt-Centects &0

Yajovsks, 2. (Institute of Basie Technical Protlems, Polieh Acadexy of
eboes ). rties of P8 lwetions in Gerzaniun Sinzle Crystels
ithdomum Prom the Malt by Pallias J

Sessowski, L. (Institate of Phyatcs, Polish Acelsxy of Soleuces).
¥ffect of tbe Tatroduction of Misarity Currest Sarriers os Ligrt Re-
£1sation From Germanicm 49

» Diffusion a=d Sols-

Bugay, &- A.; V. Yo. Kosecko, asd Te. G. Mise
WXy oF 1508 BT SIIveF 1h Carmet?

Izvestigpatice of Noistenirg of

s o6d Yo, O, ¥iealgpuk..—Izvestigation of Segregation

Troustl) {Izstitute of uunnnﬂn.ﬂu Poysics, Cischoalovak kcadeay of
Soiences). Problem of Cbtaining Pure Silicon 8

Potrov, D, A.,
Y

Ya. M

Y. 7. Rozhdestvenskays,
v y and V. D. KRY£4ZIEGva.  Itebizg of Siliccn Single
stals - ®

Hslung Twu-ching (Inatitute of ipplisd Phystes, Chinsse Pecple's

Republis), Isportance of Using Pure Vater for washing Materials Used
4n Semioconductor Engiresring s

“Tnh.hnﬁ—.nmu.um:.x. I. Alyev, &, A, Bashshaliyev, .
et of LipurItTes ca the FEsilcal Properties of ey 0

Abtullaywy, 8. B., O. o7, 4. A, Kuliyev, and I. &. Alfyerovs.
On the Diffusion of Tertain Metals Y3 Polycrystalline Seleniim ]

M.

Y\

. Dudein, L. L., and N. Kh. Abrikosov. Probless of Alloying Seaicca-

— T S LI ||r11 9%
+ B., B, I. Vitrikhoworty, and ¥, D, Purs ankg,  Effect of
Cond12isas o Blagle Crystals of Gasiid (A5 n” ryatoel
Propartoce Tys Se on Thair Pry

Trofimenko, 4. P., and G.

Tapurities om t5¢ Derk fes
Crystels

» Pedorus, Effect of Tempering and Certain
istance tosensitivity of CdS Stingle

\rﬂi‘ta:nc: of Technical Frysics, Csechosloy, deny
N Sotues).  Semdoondugtor Compounts VIth an Exvess of ous of tor el
i posente 7

W

Vr

llh ; lmnﬂnﬁ»wm“uw%lknxo of Surface Condition on the Klestrisal Propertiss

A Pressov, V. A.

®oeT¥ Yatarials
AVAILUNIX: Librery of Congress

* Card 5/5 uu\na..\o.

120

M. 4, Krivov, ¥, ). Yertoprakiay, 4. G, Srigor'y
G¥AL. Produstion and nufd-m»a-n*mn‘ﬂs. [T unl»ooumnr

7

“EEIN EESIE UL the Miltisleciroa Thacry L2 2

113ty of Scne gnuu-,nb Cermanium Durizg Crystellisatice 62

i
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68203
24,9600 S0V/81-59-10-34022
Trunslation froms Referativnyy zhurnal, Khimiya, 1959, Nr 10, p 28 (USSR)
AUTHORS ; Aliyev, G.M., Abdullayev, G.B. N T
— v
TITLE: On the Effect of the Admixture of Chlorine on the Heat Condustivity of
Selenium 1’\
PERIODICAL: Tr. In-ta fiz, matem, A5 AzerbSsSR, 1959, Vol 9, pp 20-25 (Azerbaydzhanian
summary)
ABSTRACT; The heat conductivity A of amorphous and crystalline Se anc. the effect of

a Cl admixture on it has been studied. The increase of A &t the transi-

tion from amorphous to crystalline Se is connected with the reduction of

the quantity of defects in the lattice which are centers of scattering of

phonons, The admixture of Cl to a certain percentage increeses the ef-

ficient cross section of phonon scattering, which leads to the reduction

of A ; at a further increase of the Cl concentration due tc recombination

of the admixtures and the formation of neutral molecules, A increases again.

The ratio Agpy/Aapm for admixture-free samples is equal to &, in the case

of samples with Cl it is, independently from the Cl content, equal to 3.
Card 1/2 It is assumed that in the crystallization of Se the admixtures are displaced

= B S . T N IR L LSRN | O U B
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S0V/81-F9-10~34022
On the Effect of the Admixture of Chlorine on the Heat Conductivity of Selenium

and are concentrated in the interorystalline interlayer and affect their heat conductivi-

ty.
V. Ostroborodova Vt/
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AUTHORS: Abdullayev, G. B.,, Aliyev, M. I., Bashshaliyev, A. 4.,
Aliyev, G.M.

TITLE: Effect of halide impurities on the physical properties of
selenium

PERIODICAL: Referativnyy zhurnal. Khimiya, no. 15, 1961, 29-23, abstract
156196 (sb, "Vopr. metallurgii i fiz. poluprovedniicov", K.,
AN SSSR, 1959, 80-88)

TEXT: The auihors studied the effect of halide impurities on tae
crystallization rate, electrical, thermal, and optical propertins of se.
X-ray analysis showed that at annealing temperatures from 60 -~ B0°C iocdine
impurities accelerate 8e crystallization. 1In the presence of I and Br, Se

begins to crystallize at 6000, while pure Se begins to crystzllize only

at 80°C. Halide impurities increase the electrical conductivity of Se by
several hundred times. The dependence of the hole mobility on the

Cara 1/2 J‘
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5/081/61/000/015/005/139
Effect of halide impurities on the ... B101/B110

impurity concentrations shows a maximum, With rising temperature the hole
mobility in pure Se and in Se with iodine impurities increases, while their
concentration decreases, This phenomenon is explained by structural
peculiarities of Se which is a polymer, and by the effect of the inter-
crystalline amorphous layers acting as potential barriers. On transition
from the amorphous to the crystalline modification, thermal conduvetivity

of Se increates from 3.13u10'5 to 7u01-10"3 cal/cme secedeg (25°C). 1n

this case spec.fic heat decreases. At 640 mu the forbidden-band widih of
the amorphous Se is 1,94 ev, that of crystall:ne Se (at 680 qﬂ is 1,83 ev.
[Abstracter's note: Complete translation.) C}

\
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ALIYEV, B.D.; ALIYEV, G.M.

Effect of cadmium impurities on the thermal and electricul con-
ductivity of selenium, Izv.AN Azerb.SSR.Ser.fiz.-mat.i f#ekh.nauk
no.5:85-90 '60. MINA 14:4)

(Seleniun~~Thermal properties)
(Selenium-~Electric properties)

(Cadmium)’
b FoTT o -
.'} *{.. -
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ALIYEV, G.M.; ALIYEV, B.D.; KERIMOV, I.G.

Temparature dependence of the thel mal conductivity of selonium

with an admixture of cadmium %u Azerbaijani [with summary ir

Busgian], Izv. AN Azerb. SSi. Ser. fiz,-pat, i tekh, pauk

no, 6:99-104 '60. (MIRA 1,:8)
(Selenium—Thermal properties)
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AUTEQRS Barkinkhayev, ¥h. G., Aliyev, G. M., Kerimov, 7. G.
Niinlel A ek
TITLE: The effect of gallium admixture on electric properties ci pure se-
lenium

PERIODICAL: Referativnyy zhurnal, Metallurgiya, no. 4, 1952, 50 - 51, abstract
46331 ("Tzv. AN AzerbSSSR. Ser. fiz.-matem. i tekhn, n.", no. 3, 1851,
63 - 74, Azerbaydzhanian summary)

TEXT: The effect of Ga on electric properties of pure Se was etudlied as

well as the possibility of substituting by gallium the haloid admixtures applied
at present in the industry. The Se used had a purity of $9.9996%. Ga was intro-
duced both as GaSe and in the metallic form, When producing Ga and Se samples, a
riechanical mixture of Se powder and mﬁtallic 0a was charged into amptales, which

were evacuated to the pressure of 107 mm mercury column and placed in a muffle
furnace where the temperature was gradually raised up to 800°C. The exposure Was
) hours and thereafter the mixture was cooled with the furnace. ¥hen preparing.
Se and GaSe samples, the mechanical mixture in evacuated ampoules was heated to
1,100°C, The electric conductivity was measured by a sound method in the tempera-
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The effect of gallium admixture on... A052/A101

<ure range of 20 - 200°C both on pure Se samples and on those with 0.25, 0.5, 1, 2,
3 and 4 weight § Ga., It has been showm that with an increased Ga corzentration
+he electric conductivity increases, reaches maximum, and then drops. At 43 Ga,
added in the form of GaSe, Se changes metallic character of conductivity into semi-
sonductor one. The electric conductivity of Se sanples with a metallic Ga admix-
ture increases with the temperature. The differential thermoelectroriotive force
was measured in the temperature range of 20 - 200°C. At indoor temperature the
thermoelectromotive force of Se is 91hf¢v/degree, and it drops rapidly with the
increase of temperature, Samples with a Ga admixture have a hole type conductivity.
GaSe and metallic Ga admixtures change essentially the course of the temperature
dependence of the thermoelectromotive force of pure Se. The thermoe..ectromotive
force of Se with a GaSe and metallic Ga admixture increases essentially with the
temperature. The hole mobz1lity in Se with a GaSe admixture increases with the
temperature, and in Se with 2 metallic Ga admixture it decreases up "o 70°C and
increases with a further increase of the temperature.

B. Turovskiy

[Abstracter's note: Complete translation]
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AUTHORS ; Aliyev, B, D., Aliyev, G. M., Kerimov, I, G.
STy P e

TITLE: Effect of some metallic impurities on electrical and ;hermal proper-
ties of hexagonal selenium

PERTODICAL: Referativnyy zhurnal, Fizikae, no. 5, 1962, 29, abstra:t 5E231
("Izv. AN AzerbSSR Ser. fiz.-matem. { texhn. n.", 1951, no, 4,
37 - 4b; Azerb, summary)

TEXT: It is shown that Bi und Cd impuritics up to a specifin contont
(0.04% Bi and 0.125% Cd) reduce the thermal conductivity of Se, bufi raise it if
+heir content is increased further. Bi, Cd, and Ga impurities raiue the elec-
tricel conductivity of Se, Ga raises it to a higher degree than Bl and Cd. Bi
and Cd impurities reduce the thermo-emf of Se, whereas Ga raises 1%. The thermo-
enf of both pure and impurity-containing Se grows with temperature, The sign of
+he thermo-emf of both pure Se and Se containing Bi, Cd, and Ga inpurities, is
indicative of the hole mechanism of the carriers.. .

[4bstracter's note: Complete translation]
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Effect of a gallinm admixture and temperature on the thermal con-
ductivity of amorphous and crystalline selenium. Izv. AN Azerb.
SSR. Ser.fiz.-ma » i tekh.nauk - no.5:39-43 '6l. (MIRA 15:2)
(Selenium--Thermal properties) (Gallium)
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ALIYEV’ GoMo; ASKERGV’ ChoM': KERIMOV’ I.G.
e —
! len-
Effect of a sulfur admixture on the electric propertie: of se
jum. Izv. AN Agerb. SSR. Ser.fiz.-mat. i tekh.nauk ne 5:45-49
61 (MIRA 15:2)
(Selenium--Elcctric r:operties) (Sulfur)
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AUTHORS : Aliyev, C.M., Abdullayev, G.B., Ba -kinkhoyev, Kh.C., ¢t al.

T ——

TITLE: Electrical properties of pure seleium

PERTODICAL: Piehled technické a hospodafi"ske' 1iteratury. Energetilia a elektro-
technika, v. 19, no. 5, 1962, 199, abstact # E 62-2671. Maruzalar
Dokl. 7, nc¢. 7, 1961, 569-573

TEXT: The author starts from the proven fact that the concentration of
holes in selenium decreases and mobility increcses with increasing temperature.

This phenomenon does not conform with the semiconductor theory. Tiie conducted u#k/
experiments show that this discrepancy is clostly related to the chiemicéal purity )
of selenium. Diagrams show the curves of the cependence of electrical conducti-
vity of Se (99.994%), Se (99.996%) and Se with small admixture of g and Si.

These curves demonstrate that the decrease of wlectric conductivity with increas-
ing temperature depends on the degree of purity. The dependence of thermoelectric
force on temperature_was also verified. The original article contiins 4 figures

and 16 references. éxbstracter's note: Complet: translatiog7.
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ALTYEV, B.D,; ABDULLAYEV, G.B.; ALIYEV, G.M.3 KERIMOV, I.G.

Electric properties of selenium wizh a gallium admixture, Dokl,
AN Azerb, 8SR°17 no. 33191-196 '61, (IIRA 3415)

1, Institut fiziki AN AzertSSR.
(Selenium—Electric properties) S e
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AUTHCRS: Aliyev, G.‘yﬁi_ﬁbdullayev, G. B., .larkinkhoyev, Knh, G., Kerimov, I, G.
TITLE: Electrical properties of pure seleaium

FERIDODICAL: Referativnyy zhurnal, Metallurgiya, no. %, 1932, 51, abstract 4G332
("Dokl. AN AzerbSSR", 17, no. 7, 1351, 559 - 574, Azerbaydzhanian
summary)

TEXT: Measurements of electric condauctivity and thermociectromotive force
of 99.99955% pure Se were carried out, The electrlic conductivity ¢ of pure Se de-
creases with the increase of temperature from iadoor to 150°C and tuen starts

increasing. The decrease of ¢"at temnperatures ip to 150°C is explained by the pre-
vailing cffect of the decreased mobility over tne increased concentration of cur-
rent carriers. The thermoelectromotive force at indoor temperature was 91P/4mﬂhgnn
cnéd 1t dropped rapidly with the increase of temperature. The thermoelectromotive
force was measured by the compensation method. _The concentration ¢l current car-
riers at indoor temperature was 5,72 « 10 cm'3. The measurements were compared
with the date obtained or. 99,994% pure Se, There are 15 references.

[Abstracter's note:; Complete translation] A. Gubenky
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Aliyev, B, D,,. Abdullayev,.G..B,, Aliyev, G. M,, Kerimov, &. 1.

TITLE: Electric properties of gallium-dopel selenium

PERIODICAL; Referativnyy znurnal, Fizika, no, 12, 1961, 359, abstract 12E481
(Dokl., AN AzerbSSR, 1961, v, 17, vo. 13, 191 - 196. Azerb. summary)

TEXT: The effect of gallium-doping on the electric conductivity 4 and
thermo-emf oL of Se was:.investigated, Doping wita up to 0,125 wt % Ge& causes dof
Se to increase almost 160 times, after which ¢ tlowly decreases with increasing
Ga content. o/ of specimens with different Ga ccntent was measured in. the range
20%- 200°C, The sign of « always points to p-type conductivity. The tempera-
ture dependence of hole mobility a4, for differert Ga content is ploited. In spe-
cimens containing 0.125 wt % Ga,‘,/a at first decreases sharply, then remains con-
stant, In the rest of the specimens, Mp increases with temperature,

B. Ol'khov
[Abstracter's note: Complete translation]
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BARKINKHOYEV, Kh.G.; ALIYEV, G.M,

Elaetric propertias of selenium 3f varying purity in the
s0lid and Jiquid phases. Isv, AN Azerb, SSR,Ser. fis,-mat,
i tekh. nauk no.3395-101 163, (MIRA 15311)
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VELIYEV, M.I.; KERIMOV, I.G.; ALIYEV, G.M.; ALIYEV, M.I.

Effect of crystallization cn the heat conductivity of sulenium,

AN Azerb., SSR. Ser, fiz..mat, i tekh, nauk no,4:33.36 '63
Izv. AN Azerb e : (MINA 16312)
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| AGCESSION NR: AP4027708  ~  8/0333/63/000/008/0073/0078

' AUTHOR: . Barkinkhoyev, Kh. G.; Askerov, Ch. M.; Aliyev, G M,

i ‘ﬁ'l‘LE: The effect of 1 mercury admixture on the slectric propeities of
sclenium . ‘ . _

t SOURCE: AN AzerbSSE. Ixvestiya. Seriya fis. -matem. i tekhn. nauk, no. §,

{ 1968, 73+78 ~

X "*’I‘OPiC TAGS: mercury, mercury vapor, selenium, electric concluctivity, di¢
! fusion factor, component suspension, molybdenum ampule, thermoelectromotive
i forces donsr level, acceptor level

- ABSTRACT: The investigation into the effect of mercury impurities on the elec-

' tric properties of selenium was promjrted by the contradicto opinions on This
subject publ:shed in literature. The samples involved in the test were molyb. .
denum ampules with selenium end mercury. Following a special treatment)’ +he
sampies wers crystallized at 210C for 25 hours. The eleotric -_ccmd\_xctlv'_tty and. |

therm oulectromotive force were then measured by the compensation method,
and the graphs were plotted.on the basis of the mean values of sereral tagesure- .
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meHls. The same samples were used for measuring the thermoelectromotive .
forc ¢ In relation to copper within an 8-10 degree gradient and 20-100 C temper-
atyre range. The experimental data reveal that the small concentrations of
mercury atoms in the selenium tend to reduce its electrical conductivity. This
coN he explained by the assumption that the mercury atoms in the selenium pros
" duece donor levels which increase with increasing impurities, intensifying their,
_compensation of the selenium acceptor levgla. Such an effect of the impurities
prior to the full compensation of the selenitim acceptor levels, should lead to
. 1 a reduced electric conductivity. The increusing temperature relutionship of the:
. roncentration and the reduced mobility of the current carrier in stlenium are
.. natural from the point of view of the band theory. All the data puhlished in
lMterature indicate that the mobility increases and the concentratiin of the cur-
. vent carriers in selenium decreases with temperature,. But this j)roblem, on
“the whole, is still not very clear, Orig. art., has: 6 figures .
ASSOCIATION: AN: AzerbSSR :
SUBMITTED:.00 . DATE ACQ: 1TApré4 ENClL: 00
. SUB CODE: PH, CH l. | NO REF 80V: 004 OTHEZR: 006
L “ R e
L NN

RN e
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ALIYEV, B.D.; ABDULLAYEV, G.B.; ALIYEV, G.M.
‘__\h—

Effect of bismuth impurities on the heat conductivity anil aelf-diffuaion
of selenium, Trudy Inst. fiz. AN Azerb. SSR 11:5-10 '63,

(MIHA 16:4)
(Selenium--Thermal properties) (Bismuth)
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' selenium. Trudy Inst. fiz. AN Agerb. SSR 11: 1 A 1610)
(Selenium—Thermal properties) (Selenium—Electric properties)
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ABDULLAYEV, G.B.; ALIYEV, Gﬁ; BASHSHALIYEKV, A.A.; KERIMOV, I,G.

ot
Heat conductivity of some compounds of the type AIIIgY, Trudy Inst. fis.

AN Azerb. SSR 11:46-51 163, (NIRA 1624)
(Semiconductors-—Thermal properties)
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ABDULLAYEV, G.B.; ALIYEV, G.M.; BARKINKHOYEV, Kh.G.

Thermal conductivity oE gelenium, Fiz. tver. tela 5 no,12:1614-3615
D 163, (WIRA 1732)

1. Inatitut fiziki AN AzerbSSR, 3aku,
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G. B.; Miyﬂv’ G. M.; Blrkin\':hoyev, Kh. G.

RS

AUTHORS: Abdullayev,

TITLE: Effect of gallium impurities on ;ho thermal conductivity of hexagonal

selenium
SOURCE: AN AcerbSSR. Doklady¥®, Ve 19, no. 8, 1963, 9-13

selenium thermal cenductivity, selenium, thermal conductivity, hexago-
nal selenium, gallium impurity effect, gallium impurity, gallium, amorphous seleni=-
um, metallic impurity, selenium valve, Ioffe formula, phonon mechaiism, absorption

coeificient, crystalline selenium, nonmetallic impurity, crystal lattice, metallic

galiium impurity, selenium doping, phonon scattering

ABSTRACT: The influence of metallic gallium admixtures on the heal; conductivity A
of crystailine selenium in the temperature jnterval of 85-4SOK has been studied.
Cylindrical crystal agelomerates of pure selenium with 0, 0.25, 0.50, 1.0, 2.0, 3.0
and L.0 wt % were tested. Their diameters were 10-12 mm and their lengths 10-13 mm.
Tests were conductad under static conditions. To avoid -adiation heat 1oss2s,
jateral surfaces of the specimens were coated with india ink and carbon blacke It
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was found that.at 299K A reached its maximum for the 1% admixture. A study of
temperature- A relations for 3 samples brought out the axistence of minima in the
300-330 ‘forange. The elec-tron component of A was estimated to be on tine order of
107Y210~10 cal/cm sec degree. The phonon theory of heat conductivity indicates
that for the Debye temperatures and above, A is inversely proportional to T:

: . kasr ) (1)

h=a T cu-cex-2pad ;

The present experiments confirmed this theory for T between the temperatures of .

liquid nitrogen and room temperature (with coefficient a varying from .75 to 0.98

for different samples). At higher temperatures (350K) an increase in A, reaching

. 25-30% at LO9K, was observed. This increase is attributed to the photon mechanism

and to heat being conducted by electromagnetic readiation. The authors thank O. G.
Kerimov, director of the heat laboratory, for his interest and valuable suggestions,
Orig. art. has: 3 graphs, 1 table, and 3 equations, )

ASSOCIATION: Insﬁitut fiziki AN Azc;rhSSR (Institute of Physics AN AzerbSSR)

" SUBMITTED: 23May63 DATE AQQ: 20Janbl
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crohardness of the system selenium-
fiz.-tekh., i mat. navg no,1:83-89
(MIRA 17:9)

Heat conductivity, density, and mi
sulphur. Izv. AN Azerb. SSR. Ser.
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|ACCESSION NR: AP4028423 | 5/0181/64/006/004/1018/1022  §
~ ‘XUTHORS: Abdullayev, G. B.j ‘lilﬂié_ﬁ,z,}{;i Barkini<hoyev, Kh. G.; Askerov, Ch. M.} ;
Larionkind, L. S. : _

iTITLE: Electrical properties of orystalliny and liquid gelenium after deoxygenation

:SOURCE: Fizika tverdogo tela, v. 6, no. 4, 1964, 1018-1022

TOPIC TAGS: electric conduotivity, selenium, deoxygenation, thermoelactromotive
'force, solid liquid study .

' ABSTRACT: * The authors measured' the electriocal conductivity and the thermnelectro-
‘motive force of three samples of Se in the temperature interval 293-713K. -The

iaémples- were characterized by the following impurity concentrations: '10'3%, 107%,

,and 10-5% for the three samples, respectively. Measurements were made on all three ;
' samples before deoxygenation {ordinary Se) and on samples 1 and 3 aftur deoxygenur .
ition. Different jumps in conduotivity were observed during {fusion of all three p
' ;‘samples of ordinary Se. The aotivation energy of electrical conduotivity was found =
jto be 2.05 ev for 1iquid Se of whis type. In the solid phaso, the thermoeleotro- ...
imotive force of sample 1 ordinary, Se deolined with increase in temperature. During { -
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fusion the sign changed to negative, and in the liguid phase it inoreaseé in ) 5
'absolute value. The thermoelectromotive force of samples 2 and 3 ordinary Se in the
icrystalline state increased with rise in temperaturs.. During fusion it fell sharply -.
“..{(to zero), did not changa sign, and increased again in the liquid state. After |
deoxygenation, the condn.ctivity at room *emperaturs deolined approximately by a ]
faotor of 100. No jumys were observed. ThL. activaticn energy of the conductivity
1in such liquid Se becaie 0.6 ev. The therrweleciromotive foroe of samples 1 and 3 X
in the liquid state indicates n-type conductivity, increasing in absolute value. "
|In orystalline Se of sample 3, no ‘thernoe’-atromotive force was observed. It was 5
observed in sample 1, but the valua wes xi-all and corresponded to hole -oonduotivity.,
{"The authors express their thanks to Profeszor A. R. Regel' for his interest in the !
work and for his valusble advic:," Orig. art. has: 1 figure. : :

: Assgcnmom Inotitub £i.iki AN Azerb. SSR, Baku (Institute of Physics, AN Azerb, |
18SR ' . . ‘ - o
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i

AUTHORS: Abdinov, D. Sh., Abdullayev, G. Be; Aliyav, G. H. )

e < s e

TPITLE: The effoct of antimony admixture on density, heat conductivity, and
microhardnaess of seleniun

SOURCE: AN AzerbSSR, Dolclady¥, v. 20, no, 2, 196L, 27-31

“TOPIC TAGS: antimony, selenium, recrystallization, selenium heat treatment .
‘ADSTRACT: The effect of antimony admixtures on the physical propertics of seleniam <
‘was studied. The semples consisted of antimony and selenium powders inixed in
various proporticns. These powders wore poured into quartz ampules which were
evacuated to 10™* mm Hg and sealed. In this state the samples were heoated in an
‘oven at 850C for 8 hours and cooled t© room temperature. At this stage the samples
vwere amorphous. The messursments of their heat conduciivity and density wers made
before they wers rsplaced i1 the ampules and allowsd to crystallize at 90, 130, and
160C for onoc hour and at 210C for 60 hours. After each crystallizatiun period the .
relation between the physical properties of every sample and its antimony content
was studied. The variation of the heat conductivity coefficient of scznlenium with

Cord 1f4
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‘respact to antimony concentration at 20-22C is shown in Fig. 1 of the Enclosures,
where the conductivity is sesn to increase during the transition from the amorphous
_to the crystalline state. It decreased with the increase in antimony contens to
0.,125%, beyond which point it started rising. This behavior vas expluinod by the
hypothesis of V. N. Lange and A. R. Regel' (FIT, v. 1, no. L, 1959) which states
‘that small quantities of antimony distort the crystalline lattice of selenium,
while larger amounts of antimony have the opposite offect. The variation in the
miﬁ.t%hardness, thermal conductivity, and donsity of crystalline selenium with
réspect to the antimony content is shown in Fig. 2 of the Enclosures. The micro=-
hardness minimum also occurred.at 0.125% antimony content. In order to check the
accuracy of the experimental results, the variation of selenium properties was |
‘calculated according to the formula derived by A, V., Toffe and A, F. Ioffe ("DAN !
_SSSR", 195k, V. 98, No. 5)e The theoretical and experimental data correlated !
. closely, Orig. art. has: 1 table, 2 figures, and 3 formulas. ' i

ASSOCIATION: Instituy fisiki (Institute of Physics)

" 'SUBMITTED: 19Jul63 DATE AGQ: OSdunél © © BNCLs 02
SUB OODE: 8§ GC .. NOREF S8OVi 010 , OTHSR: 002
JCord 2/H ’ SRS e e S\
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ALIYEV, G.M.; LARIGHKINA, L.S.; DZHALILOV, N.Z.

Production of selenium single crystals. Izv., AN Azerb,SiR.S5er.
- s s n 12"9081 '6."..
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: AU’I'HDRS._ Abdullayev, G. B.‘, Abdinov, D..Sh.J Aliyev, a. M. -.-/

o Uy )
QTIW_E' Efrect of oxygen on transport phenomena in- selenium of hig

“ % |SOURCE: AN AzerbSSR. Dok ady, v. 21, no. 3 ,,&965, 18- 21

V TOPIC TAG - gelenium, selenium reotifier tnermal conduotivifv,='f”
"~ lelectric conductivity, thermal emf, Hall effect, carrier density,
5 Hall mobi]ity B ‘

ABSTRACT. . The authors report results ‘of anestigatioms af the influ--

ence of artimeny impurity, whip 'h effectiviely compensates the acceptor

action of oxygén, on the electiic properties of crystalline and B R

i1t uidse]enigé and on the thermal canductiivity of crystalline selen-i.:

~ TTum of ' purdtyl99.9999 per cent before and: arfter deoxidation and after

. 'oxidation. - The deoxidation was'by the method of P. T. szyrev (rrT
v 1, 113! 1959). The: procedure‘for measuring electric Uonductivity
1and the tﬂermal conduotivitv as’ xunotions or the impurit ea and ‘0f .th
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~{temperaturd was described earlier (FIT v. &, 1018, 1964 alld elsewhere
!The Hall ei'fect was measured with direct current by a compensation
 'method in i magnetic field of 20,000 Oe. The article includes a.
. -|table of the dependence of the electric conductivity, the'ithermal con-
'duetivity, the Hall density, and the Hall nmobility prior %o deoxida- :{:
tion, and iillso of the electric ccnductivity and thermal cinductivity f il
after deoxldation, as functiond of the antimony content, ind plots of |
1 the temperiiture dependence of "the electric conductivity bufore and .
. .jafter deoxldation. The results show that -the antimony has different | -
effects on the electric and -thermal conductivities before and after i}
deoxidatioch, and ‘varies: with the antimonycontent. The Jump in-the ' |
conductiviby occurring at the melting poirt also depends ¢in the: oxygen
content. The results have-a:direct bearing on the fact that various::

- Imechanical properties of selenium rectifiers ard photocells are
.4 governed principallyﬁby:their:Oxygen'content._iOrig._art.ehas:_ e
figures and 1 table. - - & it R BRI MU T

i

| ASSOGIATTON: Institut fiziki AN AzerbSSR (Institute of Physics, AN
| AzerbSSR) ‘;é S T LT R TR EEE
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VELIYIV, M.I.; ALIYEV, G.M,

Effect of sgodium adnﬁxturea on the electrocenductivity of selenium.

Izv, AN Azerb, SSR, Ser.fiz.-tekh, i mat, nauk no,1:66.70 165,
e v (MIRA 18:6)
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L_32952~00  EAT(m)/EWF(t)/ETI  IJP(c)  RDW/WW/JD/JG S
ACC NR: APG017056 (pJ\ SOURCE CODE: UR/0233/65/000/104/0074/0079 ‘7<52

724

R t s

ORG: none -
| J A
TITLE: Effect of oxygen additi-ns on the electrical properties of selenium

SOURCE: AN AzerbSSR. Izvestiya. Seriya fiziko-tekhnicheskikh i matematicheskikh nauk,
no. 4, 1965, 74-79

TOPIC TAGS: selenium, thermal ¢mf, Hall effect, activation energy, Hall mobility.
current carrier, electric propeity ,ﬂ

ABSTRACT: Measurements were mace of the effects of Sb addition?gfn the electrical con-

ductivity o of Se before and after deoxygenation, afier oxygenatfion, as well as of the
temperature function of the Hall effect in the solid and liquidiStates. The work was
carried out to fill a gap in the literature. The antimony was added as Sb and ShySegj
in amounts of 0.05, 0.1, 0.125, 3.25, 0.5, 0,75, 1, 2, and 5 wt %. For ordinary Se
(prior to deoxygenation), the o decreases with increasing content of Sb and at 0.5% it
reaches a minimum; with further addition of Sb, it increases. The o was found to be
the same for Sb,Se 3. At 20-220°(, the o practically does not change. At the melting
point, the o drops abruptly. After melting, (starting at 2u0°C), it rises exponential-

ly with temperature. Activation energies AF, calculated from the slope of the lg vs

Card 1/2
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vs 1/T curve, are affected littlwu by small concentrations; starting at 1% Sb, AE gra-
dually lncreases and at 5%, reacles 0,52 ev. In melting pure Se, the concentraticn of
the current carriers decreases from 2.27+101% at 2.69C to 3,20-1013 em™ 3 at 350C and
it continues to decrease with fuither heating. Measurements of magnetic susceptibiliity]
in the solid and liquid states indicate a decrease concentration of holes during melt-
ing. Temperature function of the concentration of the current carriers, determined
from the Hall effect and the theimal emf, is about the same. At room temperature, the
Hall mobility in pure Se is equal to 10.45 cm?/vesec and is in good agreement with li-
terature data. The mobility of ™moles in pure Se grows imsignificantly with tempera-
ture in the solid state and in m2lting it Zcops abruptly, but in the liquid state, it
grows exponentially with temperature. In conclusion the authors thark Professor G. B,
Abdullayev for supervising the work and Ya. N. Nasirov, R. Kh. Nani and V. B. Antonov
for assistance in measuring the Hall effect. Orig. art. has: 2 tables, 3 figures,

SUB CODE: 20/ SUBM DATE: 06Junbu/ ORIG REF: 029/ QrH REF: 005
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ACC NR: AP6005610 SOURCE CODE: UR/0233/65/000/005/0090/0095 ’
AUTHOR: Dzhalilov, N. Z.; Aliyev, G. M. =2 '

Nnaiins ST i rictote-y J
4

f.

ORG: nonse

TITLE: Elestric properties of sclenium s:ngle crystals L

. ) i
SOURCE: AN AzerbSSR. Izvestiya. Seriya’ fiziko-tekhnicheskikh 1 matematicheskikh nauk,
no, 3, 1965, 9v-95

TOPIC TAGS: semiconductor, selenium, selenium rectifier, semiconductor single crystal

ABSTRACT: Conductivity of Se crystals obtained from vapor and from melt was measured
at -170 +215C, in vacuum (0.001 torr), in darkness. At room temperature, the
conductivity was 2.3 x 10"6 and 1.1 x 10°7 mhos/em for vapor and melt crystals,
respectively. Curves of conductivity along and across C-axis vs. temparature are
shown. The above data is comparei with that avialable from Soviet and Western
publications of 1938-64. Orig. art. has: 4 figures and 2 formlas.

SUB CODE: 09 / SUBM DATE: 10Mar65 / ORIG REF: 013 / OTH REF: 014
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ACC NR: AT6001330 SOURCE CODE: UR/0000/65/00/000/0027/0029

2/
AUTHOR: i&lixevI G. M.; Larionkina, L. S.; Dzhalilov, N. Z. 0
ORG: Lo Y7,

TITLE: The production of selenium sinple crystals /{

'd
SOURCE: _AN AzerbSSR. Institut fiziki. Selen, tellur i ikh primeneniye (Selenium,
tellurium and their utilization). Baku, Izd-vo AN AzerbSSK, 1965, 27-29

JOPIC TAGS: selenium, single crystal growth, single crystal product:ion, growth
rate, pressure dependence, illumination, ultra high purity metal, heat treating fur-
naca
. ERN B o e S
ABSTRACT: Methods of increasing the normally slow growth rate of selenium single
crystals were studied. The growth rate is slow owing ‘to the closed chain-like struc-
ture of the amorphous selenium molecules. The sirgle crystals were grown from a
vapor in a vacuum and also under slight pressure of argon or helium., Three tubes
made of Mo glass (50 am high and 3.5 om in diameter) were filled with powdered sele-
iiun of 99.99999% purity to a height of about 6 cm and evacuated to 10 3 mm Hg pres-
sure; two of these were then filled with argon and helium respectively to a pres-

Card 1/2
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sure of 1 atm. All the tubes vere then placed in a cylindrical furnace and heated
to 260°C (a schematic of the apparatus is shown). After 8 days at 60°C, the tubes
were quickly removed from the furnace. On the walls of all the tubes, as a result
of the removal from the furnace, needlelike crystals grew away from the wall toward
the interior and slightly downuards. After crystallization, the tube walls were '
covered with a red depcsit in the case of helium and argon and with a gray deposit
for the vacuum. For the vacuun-grown crystals the needles were short and cactus-
‘like, while in argon ard heliun the growth was typified by a uniform density of
needles of lengths varying fron 0.5 to 1.5 cm; in helium the needles were sligh ¥
.longer. An x-ray rotating pattern of a needlelike single crystal ¢f selenium is
shown. The increased growth rate of the selenium resulted in the longer crystals.
The lack of data on the thermal, electrical and photoelectrical properties of sele-
» nium single crystals in attributed to the difficulties encountered in growing sele-
®  pium crystals. The authors ex)ress their gratitude to K. P. Mamedqv for the x-ray
‘pattern. Orig. art. has: 3 figures. ;

“ lsuB cODE: 3¢  SUBM DATE: 10MarS/  ORIC REF: 002/  OTH REF: 003

»c, ard 2/2 11b
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AUTHORs Akhundova, E. G.§ Askerov, Chs Mei Aliyev, G. M.; Abbasov, R. G. 57
ORG: none - /3

-1
TITIE: Effect of sulfur'rlhlorin; an dysprosium impurities on the elootrical con
| ductivity :sf hexagonal and 1iquid selenium 27

SOURCE1 IAN AzerbSSR. Irv. Ser fliz-tekhn 1 matem n, no. 6, 1965, 69-7%
TOPIC,_TAGSS su ' ch].oigine, dysprosiurn, gemiconductor conductivity, selenium,

freliic comn .
fm:m:;t In order to ol.:xl'ify the influence of :hnp}xrities on the forniptiont;f su:;ont
and the jump in the electrical ccnductivity o of selenium on Eeltizr_\g,f’thegeangcu |
S, Q1 and Dy o@the ¢ of seleniun of brands By and B, (respoctively % .99 3

. P e){\in the hexa onal nmodification and in the 1liquid stete lincluding the ) =
o fngs us stutod B, 1 showe o oo 22 m, Sn,cmn 5 T
. s seen tha ncreses ’ " - B
iﬁﬁ:imﬁ if Cl, the morg slowly ¢ reaches a maximum. This indicate].f. tha:dD{Oizgt:ri '
ties can be studied in the produstion of selenium rectifiers and can .]': us d to rom -
place the volatile Cl inpurities, Cl strongly inoreases ¢ in aolg:| ug’tﬁat P
strongly decreases it. A study of the temperature dependence of d shiwe At ¢ none
the solid state and its jump on melting change substantially with the impui y ;g ° |
trations. Gl acts liko cxygen, oreating acceptor levels in Se, and thus lnoreses

| Card _1/2
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the curronmt carrier concertration and herce ¢ . The decrease in ¢ cazsed by S is
apparently due to the fact that “he acceptor action of oxygen is partly offset by sul-
fur impurities, which decreass the carrier concentration and hence 0. The jump 1in ¢
on melting is due to the presenco of 4mpurities in selenium which after melting become
inactive. Tn conolusion, authors thank Prof. G. A, Abdullayev for his steady interest
and useful suggestions, Orig. art, has! 5 figures, 1 table and 1 formula.

?»

Fig, 1. Eleatwieal conductivity of seleniun
vs. concentration of Cl, S ani Dy impurities?
1 - Se#iCl; 2 - Se + #3; 3 - 3e + £y,

SUB CODE//;20 SUBM DATEs none/ ORIG REFt 008/ OTH REFy 009
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TITLE: Ciicct of sedium on the heat conductivity and density of selerium
SOURCE: AN AzerbSSR. Izvestiya. Seriya fiziko-tekhnicheskikh 3. matematicheskikh nauk, |
no. 4, 1965, Bu-89 g
'

TOPIC TAGS: selenium, heat conductivity, sodium

ABSTRACT: Density (§) and heat conductivity (1) weasurements were made on Se (99.9999%
purity) containing 0.034, 0.17. 0.34, 0.85, 2, 3.4 at % Na. The temperature function

of A is expressed by wT®. Fonr amorphous Se, A has a maximm for 0.17 at & Na and for
crystalline Se, A has a minimum for 0.34% at % Na, after which the projerties of both
approach those of pure Se. The absolute values of a decrease with an increase in impu-
rity content. With the addition of up to 0.03u4 at 4 Na, a increases Lo 0.153 g/cm?‘;
further increase to 0.85 at % decreases o to 0.068 g/cms. Measurements of x-~ray and
pyncnometric densities of polycrystalline Se and the addition of Na confirm the assump-
tion that the Se has vacancies and pores. orig. art. has: 3 formulas, 2 tables, 2

figures.
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y " ORG? Institnte of gm cs, Amdeny of Sciances Azerbssn (Inatitut ﬁum Akademiie’
| nauk Aze.rbSﬂR) Y

TITIE - lelenium as a pohvmer 'lemicondnctor\ and the mechanism of its 1'onductivity
souncn:\m B8SR,"  Doklady, Ve 167, 0. 4, 1966, 762-784 w::“ :

) nopre” TA(rB-S ‘selenium, polamer structurs, nm:lconduct&‘?ﬁu, semicinductor. cone -
. IR duc&vit; thermelectric pcwer, ‘Hall effect, liquid state, carrier dqmsity,nﬁr..zuu

‘| | ABSTRACT: ¥ In. view of the fact that the mechaniem of conducfivity of iielenium has
‘not been 'fully explained and.the experimental data contradictery, 1 the infiuence
of different impuriticsa; espec ;a].l;g oxygen, - on the electrical propertjles of selenium
'| ‘has not been clarified; nox hes %l sbate ‘been
- |- studied, ‘the authors present ae resuln of a congprehensive mvesti,,at the elec~|. .
“tric coniuctivity, thermoelectiic power, and Hall effect in solid and’'liquid selenium| :
{(from 20 to 450°), including the melting region. : The experiments wers made with very
pure selenium type Bs (99.99997%) before and after removal of oxygen, and with dif-
ferent dégrees of oxidation and with different amounts of oxygen-compinsating impuri-
‘tien (Sb, Cd, Mn)s The electric conductivity (o) of solid and liquid selenium in-
- creases vwith tlie temperature expondntially, and cxperiences an abrupt.decreass. during
-_‘melting ‘The carrier density is found to be independent of the temperature (~1028.
: ) '{‘he dumpl.ike decrease in o on melting ig due both to- the decrazase in the -

‘f:cma 1/2 g U:Dcx 621.515-592.2: 546,23 .
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TZ"LTLE: New properties\ of high rurity aelenium'v .

e

SOLURCE: AN AzerbSSR. Tzvestiya.
no. 1, 1966, T7-84

TOPIC TAGS: gelenium, chemical purity, oxi
tion, physical daiffusion, activition energy, semiconductor conductivity

AESTRACT: In view of the fect ‘that many properties of selenium are #till not under-

stood, the suthors,jqave chrcked on the hypothesis that many of them are due to the
che sel%nium. The authors have investigated

presence cf oxygen' Bnd oxygen cumplexeﬁ\\\ir\

selenium of speclal high purity (grades By and Bs,with purity 99.9979 and 99.99999%)
vefore and after de-oxidation, and also after oxldation. The methods for oxidation
and measurements are jndicated in earlier papers (FIT v. 6, 1020, 1954 and elsewhere) .
The parameters tested were the electric conductivity, the thernoeleciric power, the
thermal conduction, the activation energy during gelf-diffusion, the density, the
microhardness after introducing jmpurities, and the effect of mqrger.-compensating im-
purities (Cd, SDb, Mn, T3, Na, £). The measurement results are presented in graphic -

form. NMany of the phenomena axe explained from the point of view that the oxygen im-
purities produced in selerium the addition of the impurities

Seriya fiziko-takhnicheskikh i matemnticheskikh nauk,

dation, thermoelectric pover, heat conduc-

ncceptor levels, whereas
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vwhich oxidize easily is equivalent to de-oxidation. The latter makes selenium closer
to an intrinsic semiconductor. Tt is concluded that the p-conductivity of selenium,
the fact trat the thermal conductivity, the electric conductivity, the density, and
the microhardness go through & minimum when impurities are introduced, the anomalously
sarge value of the scattering crcss section, the stron decrease in the electric con-
ductivity and +hermo¢:lectric power on melting, as well as other factors are connected-
with the presence of oxygen impurities and its canplexes in the selenium. Fvidence
in favor of this conclusion is dravn from a comparison of numerous experimertal data

vy others. The influence of oxygen on the rectifying properties of selenium is also
discussed. Orig. art. has: 6 figures and 1 formula.

// '
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TITLE: Influence of electron bombardment on the electric conduntivity of hexagonal
selenium single cryetals

SOURCE: AN AzerbSSR. Izvestiya. Seriya .fiziko-tekhnicheskikh 1 matematicheskikh nauk,
no. l‘, 1966’ 87'%

TOPIC TAGS: selenium, semiconductor single crystal, electric ccnductivity, electron
vombardment, crystal defect, annealing

ABSTRACT: 'The authors present. the results of an investigation cf tie influence of
electron bombardment on the electric conductivity of single crystali of hexagonal
selenium grown from the vapor phase and from the melt. The reslistance vas measured
with a dc bridge in conjunction with a mirror gelvanometer. The bonbardment and the
measurement were at 300K, with the samples kept in darkness prior to the measurements
to eliminate the effect of light on the conductivity. The bombardmint was with 5-Mev.
electrons from an accelerator, in pulées of 3 usec length and a reputition x‘requencg \
400 cps. The results show that bombardment increases the conductivity from b x 1073 !
(ohm-cm)~? in darkness to 6.8 x 10~* within a fev minutes, and then gradually to 8
x 1074 after ninety minutes. The increase in conductivity is due to defects in the
structure produced by the electron bombardment and to the ionizing uffect of the
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i drradiation on the impurity atoms. The esti mted maximum energy traunsferred to the
selenium atom by bombarding electrons of energy 1 and 5 Mev 18 82 or T29 ev respec-
tively. The tests have shown that annealing of the sample aiter the bombardment
rapidly returns the conductivity to its initial value. whil» the variation of the .
electric conductivity of selenium as a function of the bombarding electron flux den- .
sity sgrees with that of germanium, the behavior of the seleniun after bombardment i
differs from that of germanium or silicon, in that no special annealing is neceasary it
to revomve the radiation defects. Orig. art. has: 1 figure and 1 formula. ' I
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