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IPPEKT HHAYLIHPOBAHHOH COBCTBEHHBIM CBETOM ©OTOIPOBOMMOCTH
B MOHOKPHCTAJUIAX TiisS, Se,

B.A. AJIHEB
Hucmumym Qusuxu AH
Baxy-143, np. I. [Jcasuda, 33
(MHocmynuno 12.03.96)

B woscxpmcTazzax TlnS: sSeas anepssse MpEricTPHpOBaN M CHCTEMATISECKN Bcclesonan sbdexT colber-
_mmw“cﬂr_-mmmtmmm

Kpacrazms TlinS: sSeus oTmmasoTes ssicoxoft poto- HOBOMOBOTO CBCTA, P, - KOHIKHTPAITNN JANOTHCHHLIX
IYBCTBHTCIMHOCTRD, H0O, NpH A, OTHOMCHEE AOSYIICTHLIX [EHTPOB.
R;/R=38). Hurerpamuas $oTo- H ToKOBAS TYBCTEM-
TURHOCTH COCTARINIOT So~13,2 uxA/ma-B m s5=132
MXA/DM, COOTBETCTRCHEO. 3T CBHACTCIMCTEYET O HAMN- :'

Ha puc. | mpeacTanicso cockTpamsoe pacnpensae- !
$oTonposommocTt 1

cobcTeansoro
nNorzomessy ¢ sscprucll oronos 2.4 3B (xpamse 2w 3).
EPHBAL NOKAIMBACT, TT0 OPCABSPHTITIERHOC
ocacmcEme B ToecHEH | 5430 cex. npemosNT X pocTy o-
ToToxa & 10+100 pay. Himcpanms nposomimcs » oum- =
SOCKOM PCEMME, YT BOUDOSACT JaNoNHCHMC ypomscfl wl
OpHIHNAHEYT FHEKTHPOBAINLIME B ofbpoM KpHCTAIIR
HCPARHOBOCHLIME HOCHTCTIMH Toxa. [ TyGuma razcranms
OCHTPOS. OTBCTCTBCHHAIX 13 MPHMOCHYID $OTOMPOSOIH- '
MocTs, cocrannser 0,85 u 1,6 3B o1 sepxmero xpas na- 3
3cHTHOR JoHM. B mosMeHT BiDoScints TnMRosoIHOBOID
cacra i ofmmcrm 0,85+1,6 5B pemaxcaipes $oToToxs
EvceT “somanenndil™ xapaxtep. Ha pmc. 2 noxasams r
KPHBAS PCIAKCAIDN GOTOTOKA [PH OCBCMCHHH KPHCTRT-
am cecToM ¢ yacprucl $oTonoe 1.6 7B nocae npespaps-
TEIRHOTO OCBCINCHIE cOBCTBCHILIM CBCTOM B TescHME
cex. Coax mEywiposasmsoro $oTOTOKA CymecTsesHO i
JAMCITICTCE 300 10 JOCTHECHME YPORHN ToMHOBOR 1
oposomaocTe. B otmmrmee or IToro, MpE ocscmcEmm

EpECTATIA cacToM 1.9 3B mafmoxscren mamcrTsxa, 1a-
paxTepsHas Tm ofurmofl cTapionapHORA NpieecHofl o-
TOIPOBO THMOCTH. -

Cacxyer omaersTs, w10 603 NpeapapETEmBOro ocse-
MCHHSE KPECTALION CoOCTRCHHLIM CBCTOM MMOCT MECTO
Opiecciias $oTonposommMocTs B obmacta 0,85+1.6 1B,
TO CBHACTEILCTEYCT 0 HATHYHH 8 DPARHOBCCHOM COCTOS-
HEH EPHCTALIA M3 DMpOTHRI YPOBHIL OPHIMIAHHE
OyCTRI MCECT, KOANCCTEC KOTOPMX J0INHO COOTBETCT- P:.l.c—mp_mm

mwmnm :ﬂ:l:liﬂltﬂl

nenTpax. Taxsw ofpaiow e noxympo - G npeasspuTEDACH JaCBCTER;
mmmm“ 2 - pocae saceeTxn |5 cox capetom ¢ hv=243B;
Befl MPETNAHAT B ICHTPA POXoMGRHAIGG 0HOTO COp- 3 - nocae saceerxn 30 cex caerom ¢ hv=2438.
™

BrammoaciicTeie cBcT2 ¢ JAXBENCHMLIM Ha JOBYIINC Ha pmc3 npuscacss josmias cxeua, HIBOCTPHpYIO-
BOCHTEICM TOKE LSPAKTCPRIYCTCS CONCHMEM JaxBaTa do- DAY KMECTHXY ONTHWOCKOIO OMyCTOINCHES MWDOTHA
TOHA ITHM WEHTPOM g» (). Torma KommsecTso sxvos 'FHTPOS Jaxsata. Kax cacayer i e goToToxa
sorSymacEms MuMpox ¢ yposmcll Dpmmmames 3 somy (Pr-2) sfcomoToc smsncme doToToxa npw 1.9 5B (ne-
OPOBOMHMOCTE B CSXYHXY MomeT 6uTs mpeacTanzcso » pexox | Ha prc3) NOYTH HA DOPAROK MCHLIDE, SoM MPH
SR MpowIseRES gy I-P,r%e I -MHTeRCHBROCTS Tum- 0 2 D» 06YCaoAacHmoe nepexoxan 2 ua pac.3.



[leoTosmy ecTecTeNEO NPSANONOENTS, ¥TO B
mm-wrummnz:

Y
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Puc.) Kpusas peraxcaipn oToTons
| - npe mcmoscHnn caeta hv=1 .6 3B;

1 - opu sxmosswNN ceeta hv=19 3B,

iz

Puc i 3ommas cuewa, EADOCTPEPYIOIRAS KENCTHXY OOTH-
FOKOND GIFCTOLNCHNS DWDOTHLT EHTPOS MIEETE.

POX, XOHUCHTPAIDIN KOTOPALl EAMHOIO (PCBAINAST KDH-

LeHTpax, ONp<IcTOOHL Bpaus K-
HH caofopmx socwTescll. Ecm, xax ofswmo, p<p., To

MOXHO CIHTETS, 70 5 JTOM CIYSSC SPOME XMDHE T, B03-
PACTECT 0O MCPS ONTHICCKOD ONYCTOMICHHE [EHTPOS
3218272, T.c pexomGmmaims HacT no GHMoscxyIspEOMY

1
MELSEROWY” (eCHH T, ~ —, TO MEl rosopid o Geneomexy-

CREMC MCP<R0108, IPCKTARKCHROA HA PHC. 3, KHBCTHRE-
Qe mpotieccll MoryT G omscam cacyomeR cecTe-
wWoft TadopoiiBia LT ypassoHHi

=
ac =P = PYron, —Pro.(B-R) (1)

%';‘ ==0IP.+Pr.(E-p) @

AECE Foo~VS,,- EOMpPMIDACHT poxouGHNRIDN DupEH Ha
neHTpe. Tencps H3-32 HCOPCPLEBHO HIMCHNSOUDIICE YCIo-
Bl onmwecxoro soYSyRacHRS W poxowGERapm HocH-
Teachl HCBOIMOKHO AOCTATONHO POCTO NONYSHTS JABH-
CHMOCTE p (), ONBCWBAICIIYIO KPHEYID PCIAKTSITH $o-
ToToxa I=I (t) ma scex cragmsx. [ooTouy sl paccosoT-

P (P:-p.). Pamas » yrax yeaomssx (2), moay=mae 3a-
BHCHMOCTE: KOHICHTPAIDEH JAIBSSCHHL HOCHToER oT
SpoMcH:

B(t)=B exp(-g,It) G

3accs £ - Eavam.soc Janomchme zosymex. [oacTasmm
(3) » ypasmecsme (1), DOTyTHM NOCIC HHTC PHPOBAHNY

pru-%f{i-aq{- ;;' 1-n*'"‘]]}

(MpeacTasss CHOBCHTY B MU PARA H OrPAHNTHBASCL
(PH MATMY ¢ NCPSLIMH IBYME TICHAMH YTOID PAlloNe-
HHY, HAXO M YPARHCHNC KPHBOR HAPSCTRHEST $cToToka
HE HASATLHR CTARMNY 70 PEISKCRITNH

pit)=3L 1 o) @

pr

Ipox ¢ yposch
OPHMCPHO CPABHICTCE ¢ TOMNOM HI BOIBSPAINCHMS HA TTH
XS yposEH.

B npeanosomcsnm, 970 X YTOMY MOMCHTY YPOBHE 30
symex yxe GyxyT sanoamess caabo (p.<P,), MomHO 13-
MHCaTS, IT0

GIB~pr.p 1e p=B-X—
Yo



O=sasgmso, nepexol OT HAPACTAHRS TOKA K &0 COAXY
OpoMCET 12 BoChMA KOPOTEHA NPOMCEYTOK NPCMCHE

b
G ™ /it

3a 3TOT NEPHOA CXOPOCTE PEXOMOHEAIDIN, HCNPCPLBHO

B (10* aric! u 1013+10%ar’), serxo yhemwmes, Tr0

toue 09CHE MaT0. B TewcHEe IToro mposexyTxa Bpasc-
HE, ONYCTOMASCE 0O INCHOHCHIMAMLHOMY laxoHy (3),
INPOTHRC YPORHH ODPHINNAHNRY ITHINE BCIHAYHTSILEO
HIMCHAT CBOS0 JaceaeHBOCTS. [lodToMy x Hasaxy coaza
GoTOTONS KOHICHTPAIING IANOTHESHLT SORYINE BOt

BEH ypasscEs: (6), Doay oo
1

R TeBxe -

17
k=—-~5 ®)
BY o

MoacTantes HaRacsioc IEASCHEE . B COOTHOIDCHNE

(5), maxoma
5
q'IrEQ
Yee &
I+q,.rr" 2 t

T.6. a3 HEIyUHposanHoR npumccsofl doTomposomm-
MOCTH CO BPCMCHCM B ITOM CTYS8¢ DOJTHENCTCE [HICP-
IAKOHY.

[lpe camusow DosTOopHOM 3axBaTe ycsosme (5) mai-
DONHSCTCE ¢ CAMOMD HA%ATE YXe B DCPRLIC MTHOBCHEY
MOCAS BICHOSCHNS OPHMCCHOTD caeTa, BorYSymamomero
ILIpKH, MCEIY YPOBHIMH H BadscwTHoR josoff ycTamas-
IMBACTCE THHAMNICCEOC pasHOBCCHC, HIMCHEIOMECCCT
IHIN B POYILTETC OIHOBPOMCHHOID MPOTCKAHEN Cpad-
HHTCILEO MCLICHHOTO Opotccca pexombemarpm [lps
ITOM CIASANMIES BETRL xpEsoff Tax-
xe onmBcaBacTca runcpboack (10).

H> asscemocTs I=I(t), npeacTanncEsofl Ha pEc.
2, Gaina PpACCTHTAHS JARNCHMOCTS P=p () ¢ TONHOCTLID
A0 MBORHTERN 4 (Do BHEEOCTS Mpox). Jasce, mpa no-
Mot cooTsomesms (10) 6uno onpeasaeHo cpamies WEa-
WCHNC %, KOTOpOC cocTanameT 5,.5-10- awr’c'. 3mas wa-
SCHRE ¥, MOXHO HalflTH co9cHEC JaXBaTa ZMpOK Ha Co-
OTBCTCTRYIOIIHC poxosbEEAImMOoENL: ypoasn. Cornacso
$opuyne g ~V.S.., I3 V.. - TOINOBAS CKOPOCTS M-
pox, noxymseu S =10-® a¢l. Crom mnxoc :mawcmc

nlml:nu-m-_m
TCERBOCTH. CRCAYCT D pic. 1, TPH MUNOSCHEN CBc-
T2 MANCHMANLHOC JHS9CHE: $OTOTOKE JOCTHISCTCE 38
LS cox. MlopcTanaws » Gopuyny (7) mascss x. =
Muhug'ﬂj-ll“w-l.

Taxm ofparow, xpecramm TlInS, sSen s« obmapyxs-
32107 $OTOTYBCTEBHTSILEOCTE B LIHHHOBOAHOBOM Yua-
CTXE CEXTPS, DOMATNIOINYIOCE NOCH IPCIBAPHTEILHOND

ocacmerney ofpaiios NpH TOMICPaTYPe XAKOTO 30T
cacToM 10 ofizacT cofcTecssoro NorNomSH.

B = (19)

V.0. Ollyer
TlisS:Sess MONOKRISTALLARINDA MOXSUS! ISIQLA INDUKSTYALANMIS FOTOKECIRICILIX
TlaS «Sen. mosckrstalarnnds ik defe olaraq measusi pqls mduksryaamy folokegicilik goyde ahanuy ve suiamb surside

VA Alyer

THE EFFECT OF THE INDUCED PHOTOCONDUCTIVITY BY THE INTRINSIC LIGHT IN SINGLE
CRYSTALS TlinS: Sess

ily by the mirmsx Bght m smge aysiak TInS;Sews & regntrated and
sysicmatically mvestigated Ths offect comnects witk the axcitation of boles by (he long-wave hight from the arachmen! level
filled after the radiation by the kght from the mirimsic sbsorption regon.

Al first the effect of the induced

Pedaxmop: EI". Tarwes
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JEKTPOMAIHHTHBIE BOJIHbI B BECKOHEYHOM CBEPXPEILETKE
3.P. 'YCEAHOB

370143, Baxy, np. I'. [ixcasuda, 33
([Mocmynuao 12.03.96)

LTE-soummi

B yTom cayusc Oypac-XoMNONCHTE IJACKTPHICCKOIO
noms E (k ,z ,@) mecer ormrenyno or wym Tomxo x-
opocxipoo B D ypasmcnmfli Maxcscmm caexyer, wTo
OTINHM OT HYIN TEXEC y M I-IPOCKINI MATHNTHOIO
noas, T2. E(E,0,0) m H(0,H,H,), opwex E

YAOBACTBOPRCT YPABHCHIND

O<z'<a
-d<z'<0

2. {W ...A’,""r"
Be" +Be"™

' o’ ’ o’
= ::;-k‘ ;= xl-c—;,--k‘.

2 A ; B B, ;- NPOMBOILHELI KOBCTANTAL
HAnx toro, wrofu maffte pemesme ma socfl ocm z,

P, (z+N(a+d))=X .9, (2z) , )

e 4, - Boxwe xoncTanTsl. Taxod ofpaiow, J8as Taxse
pancHis » “Hyacsoff seclixc”, MOXHO ¢ DOMOURI ITOR
TeOpaMEl PACTIPOCTPANETE HX HS BCOO OCh z H, BIEB 13-

SCHHLIC HE foo PCINCHEE.

Ha scex rpammax caoes SOMWHL CHBBSTLCE TAH-
TCHIMATMHLIC COCTaATmONDAC Nodel. Conmassie EH X, 8
ToUKE =0 EACT BOMMOEHOCTS BAPEIHTS 5; ; 9cpey A, .,
& OEERSHEC HS [PAHMIE IBYI “Fecex” B TOWXC & MpHEBO-
T K opopommoll cacTose ypamscsmfl mm A, ;, YCuO-
BiC PAIPCIIMMOCTH KOTOpofl Z3cT DACHCpCHOHHOS Ypas-



k'“*(a+d)=tarccodcosadcosaa-

1
‘?(E+i inad‘.si:u,a]= tk (a+d) , v

RELBATOMmee @, k § k.. '

Bemrmma i, (a+d) onpemcuser pamocTs $ay » 7Y PAINOCTE &, T k, W k, TO mEcmepcuommoc ypas-
cocepmx saciixax. [lpa sanusn @ o k ous duxcupy- [HCHEC OUPCEINCT JasmcHMOcTS @ (k k) » ofmactm
CTea mcTicpcHOEInOe ypasscrwes (7). Ecms xe jazasann  CYIECTBoBamms TE-somm

J
1
;cosﬁcnsc,a -E(% + i}irmdsiu% s1 ®)

Taxmu obpasom, obmce pancame ypasscsies (3), YIORICTROPEIOIIO: BOOM [PAHNTHAM YCIOSREM, JAINENCTCE 5

B
E(z)= Ae'"""*"E(z)+Be ™K (7). ®)
Ly =
e +”-u.r 0szZ<a
g ;[[1+5-)+[1—5-}}" +§[(1—ﬁ]+[1+ 5}}"‘" -dsz'<0
2 £ = =
(19)
o"‘"‘[co.:-d—i:‘-sin-d]-a“"
Fe 2 » (1)
c“""‘(can-d+ .i—Z‘sinﬂ]— P
8 AR B -IPOMSOILHAC KOHCTANTLL I ic dH ck
N ez e

B yrom cayeac ormrmmd oT [pocKIHH noXch Asanorus co caywses TE-soms mapymsercs npm
H,EuE,1e H(H,0,0)m ?;:3,:5.).“ CIHBAHHE TAHICHIATLHLD KOMNOHCHT No3cH, 9T0 BM-

AOMIMCHICT ZECOCPCHOHAOC YpasucHue. B xammou
H YS0RICTROPSCT TAKOMY KC YPARHCHEDD, Kax & (3), a ; e OHO HMOET RH o

K'"?(a+d)=tarccos|cosadcos=.a-

1fs= s @), i (12
> ‘:*+_L—‘¥x .1rud.s.in=,a]—:l:k,fa+d1 P

I
Yosme cymecTsosamis TM-80I8 TAKES SHAOKIME-  ICTBOPMOMES BOOM [PAMNTHMDM yCIONREM, B RAHHOM
escrce. Bupamemme » xsagpamsmix cxofxax » (12)  caywac mwceT s
Zoxaso Gume no Moxymo <1. O6mee xc pancame, yaos-
J

H(z)= Ae™"""H(z')+ Be """ (z*) (13)



2P [YCERHOR

e""'+yu“"’ 0szsa

ol s

H
. & -
e cosad- 1‘—%31@]— e

r=- : ;i (1)

't cosad+ jiﬁa.innd]- -y
g =

B npeacac, xoraa £=¢; B a==;, DICOCPCHOHNOC YPARECHHC L1 06cHN Noaspmaipsll 2scT ofaronddt TpexMepHuf

JAXOH JDACTICPCHH B 0TIopo Mol cpeae
=c1‘%(k’+kf) "

2 caMHE BOJMHL NPESPAINATeE B oSLTHLE MIOCKHE BOXHLL.

(1] M Bops 3. Bomg Ocmoss ommamm, 1970, Mo- [} 3 .Kawre Copssowmmx no ofsxmoscamnnd mad-
cxsa, Hayxa. $cponpamaiv  ypasscEmas, 1961 Mocaxsa,
OEMaTTI.
ER. Hilseynov

SONSUZ IFRATQOFOSDO ELEKTROMAQNIT DALGALARI

Laylars perpendikulyar stgameide diclekirik sabiti sade periodik funksiys olan lys mahitde clekiromaqait dalgalarmem
sanimasms baukmdis. TE ve TM-polyarzasiyalanada dispersiya tenkiyi ve daiga tenfymm Somms bell shnmesdi:

ER. Gaseinov
THE ELECTROMAGNETIC WAVES IN THE INFINITE SUPERLATTICE
The spreading of the dectromagnetic waves m the syered medium, which dislectric constant i the umple periodsc function m
the perpendicular direction (0 the layers is consadered  The dispersion equation and the common solution of the wave equation for
TE and TM-polarzations sre obtsined

Pedaxmop: 10 M. Cendos
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ANALYTICAL EVALUATION OF MULTICENTER INTEGRALS WITH EXPONENTIAL
FACTOR IN THE THEORY OF MOLECULES

T.M. MURSALOYV, F.G. PASHAEY
Physical Faculty, Baku State University, Baku-370141, Z. Khalilov str. 23,
S.F. JAFAROV
Baku Science of Commoditie and Commerce Institute, Baku-370065, M. Muchtarov sir. 194
(Received 18.09.95)

rameters of molecules. These mairit clements are expressed i terms of overlap integrals over Slater-type arbitals The formulas of
thes paper can be used siso m evalustion of multicenter matrx ehements of Hartree-Fock-Roothaan equations.

It is well known, that the quantum mechanical me-
thods arc applied for theoretical rescarch of molecules.
The matrix cements ansing in the calculation of the diffe-
rent molecule’s parameters arc expressed by one- and
factor: .

Lo (@, F ) =" 0™ (0, 9) U]
where 42— (v+1) ,&20 and S, - real spherical functions.

In this paper the molecular one- and two-clectron in-
tegrals arc as follows:

O =) B BB ) £ (2,2, )7 o (E,F. ) v, @)

e =) B (G2 )T (B2 ) £ (2, )
X Zagigmy (62T 4 )X s, (63. 5, ) AV GV,
where
By =5y -5,i8, =8 -F (J=1,2 and k=b,c,d).
These integrals are expressed by the overlap ones with the
Slater-type orbitals =, (F_,, -real unnormalized Slater-
type orbitals):

Zunll E)=(28)" e ¥ s, 0,0) @

Using the cxpansion of the dectron density distribu-
tion [1] we can cxpress the matrix clements (2) and (3) by
the following two-center ntegrals:
Emffr'-'&.)‘ lf.u- (5.E) f"f'rf.,J dv, (3)
S A (2 A WL
O GBI (E 2R (ER ) O,
i

ﬁ.u“r:rﬂﬁ-j= j;l: tf:pf:rtﬁm (§.4; R-J
el

These integrals can be calculated with the aid of ob-
tained one-center expansion of the function £, (=, F)
of the stomic Siater-type orbitals:

Lo (@,E)=1im DB ()T (& E) ()
ar—-]

where t=({-x) / (§+x) . Note that in the case of u<0 the
expansion series (7) is true under condition r<0. In (7) the
following notations arc grven as:

N
B aGt)= 20 Na, &t) @
el

n:.,m-_i‘,-’.-.-‘" ®

o, =(-1)""|F,,, . (n+1+1,0)F, ,  (n-1-1,C
(10)
N!

.F ,ﬂ B e —
i m!(N-m)!

(n

(n+1’) ! (1+4£)""
(28"

One can ecasily show thst under the conditions
$~=(t=0) and u < w+l the ecxpansion cocfficients

a.(EL)= aa

F (£,t) lead to Kranecker symbols:
2’,‘,;-,01:{?:;:—5 for u2wel  (13)
Substituting (7) into (5) and (6) we have
(149



LM MURSALOY. F.G PASHAEY.S.F. JAFAROY

b

As it is seen from (14)(15) the terms T i the right-
bhand part of formula (15) depends on the overlap inte-
gnls 5, . with the same screening parameters. To
caiculate the values T we have found the following for-
muls by means of which these micgrals are ex-
pressed by the Slater-type orbitals:

]

Em,ﬂ#m (6.$:5,,56:R)=5% "fl E tgmm,;,- e (86,5:,527 E.j

N

rewe]

' Searel =
Ew,_fp}= z i ﬁmn—fmu B) (16)

Fel L=fN=—L

Substituting (16) into (15) we obtain for T

amn
k=] Snfr=g
where
Gsenpmoiiim (Crbirbsr Ra) = | Boad (B VT (B VT sy (B0.5, ) O, %
Using the expansion formulas of the two functions product with the cqual centers [2] we can express the

terms from (18) by the overlap integrals for i=- and i=+. For the one- and two-center Coulomb integrals we have:

Ema‘z_-_.u.“ (6.5 _4::R,)=

(1 m 1m) AL Sy &l iR)

For two-center hybrid mtegrals we find:

N2
2
gu-,q,m §.8..5::R,)= ;,*T’n fh’:@ .

n ™ i 2L+1
- < 2o o e~ 7 for Ru20  (19)
for R0  (20)

I
equations. It is necessary to point out that if the screening

parameter = is equal 1o 2ero, then the divergences, arising
not only in the multicenier mtegrals of the Hatree-Fock-
Roothaan cquations but also in the calculations of the
molecular propertics, arc disappeaning.

As it is scen from (13)4(15), if the screening parameters
of the overlap integrals between the atomic orbitals and

(s, 1 m )AL S, o (6. ER,)
where
=F; = - ——-——H'
n.=§+§ , N, =k+n -1, t.—;h:_

B (t)=(1+t)" P (1-t )"

Thus, the one- and two-clectron multicenter matrix
clements £, (#,) are expressed by the overlap integrals
for calculation of which the general snalytical formulas
arc obtained in ref [3]. The formulas obtained in the pres-
enl paper are roe in the case of y=1=0 and a=0 (t=]),
what allows with the aid of them to calkculate the mul-
ticenter imtegrals of the Hatree-Fock-Roothaan

the functions £, (=,£) centered on the nucleuses 2 and

b respectively, arc oqual 1o each other (t=0), then we
obtain the finite sums for the integrals 7 and T only un-
der the condition 4 2 v+ 1. If the screcning parameters arc
different (t=0) and u 2 w+1, then the expressions for the
Two-center integrals and one- and two clectron oncs be-
come the nfinite scrics. The calculation of
these integrals on the ECM shows that the expansion se-
rics converges rapidly st the small values of the parame-
ter ¢ and therefore that is enough 1o take the few number
of terms in (14) and (15).

[I] FG Phassev M.G. Hamzaev, F Y. Rezk, 51 Allah-
verdiev. Vestnik, Baku State ity, 5.
mathematical sciences, 1992, M 1, p. 171-173.

(2] LI Guseinov J. Phys. B.: Atom. and Mol Phys.,
1970, o 3, p. 1399-1412
Bl LI Guseinov. Phiys. Rev. A 1985 32, NS p.1864-1866.
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T.M. Miirsalov, S.F. Cafarov, F.H. Pagayey
MOLEKULLAR NOZORIYYOSINDS EXSPONENSIAL VURUQLU COXMOREDZLI INTEGRALLARIN
ANALITIK HESABLANMASI

btk disturiar abnouwgdy Bu matrs elementia Sleyter siom orbitak Srime misgrallan de fade clinmmgdur lgde alman destariar-
dan bemgimis Xartn-Fok-Rutas tealklrme daxil olsa coxmerkezh mairs cemestirm boablanmesmds da stifade stmak olar.

TM. Mypcasos, C.®. Ixadapos, O.J Namaen

AHAIHTHYECKOE BLMYHCAIEHHE MHOTOLUEHTPOBLIX HHTETPAIOB
CIK(TMIOHEHLHANLHBM MHOKHTELEM B TEOPHH MOJAEKY X
(ogywsesm smazeTHIecKEe $OPMYIM 138 MATDHTNLL JICMEHTOS ¢ MCHONCHITIATMNMM MEOXNTEIOM, LOTOPME BOTHRKENT
ITPH PACIETE PALDILY DSDAMCTROS MOSEXYE TH MATPHTHME LICMCHTM BUDAXENL $CPe) MMTEPATM NCPEXPLBLNES ¢ OpGHTa-
i caefireposcxore s, [Tosysessee 3 paSoTe GOPMYMM TAIKS MOTYT SaiTh MCHOIMIOSSNM B PACSETE MEOTUUEHTPORMX
MATPHEHLT McMeHToS Ypemmsesmil X apTpe-Ooxs-Pyrama

Pedamop: TF. Mexmees
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BJIHAHHE OBPABOTKH HA MOBEPXHOCTHYIO IMPOBOAHMOCTSL KPHCTAJLIOB

Bi:Sh..Tes (x=0,5)
I'3. BATHEBA, H.E. MYCTA®AEB, H.I'. CAJITHINOB, /LI ABTHHOB
Hucmumym AH A
370141, 2. Baxy, ya. ®. A2aeea, 555 xeapman

([Tocmynuno 26.02.96)

Hecteaoea 300, AERSGE PIOIHHAL BCNOn $EXTOPOS K NOBCPINOCTHYIO NPOBCIMMOCTS XpecTatios BiSbi.Te (x=0,5) 8
EETEpRAIe TEMREpaTYP OT 77 20 —470 K Kpssse reuncparypucdl MSscneccTs DoScpINOCTHON BposcpawccTs seoSpaboran-
MM CEPEIUOE COCTONT I, HECKOTMAHT PALINGIMI D0 KOMGULIMCHTY TEMDEPETYPROR JMBRCHMOCTH YiacTxos. [l pesnoscanmen.-
BO. ¥TC TENOS DOBCACHEC TEMUCPETYPSOR MANCIMOCTH COFCI0RICHO CTPYETYPOR HOSCPINCCTHOND CIOM, BUNMMKRICURTO OpE -

CTHRX nps cTpyusol peaxe
2 Cormaco (Il npu pome xpacTammos Te
(x=0.5) Ba DOBCPIHOCTH CPEIa BOIMMKSCT HAPYINCH-

Fuc Teuneparypuas 1asecesccTs HOSCPRBOCTNOR Bposc-
KO DPHIDICHT OM. ofpaborxs noscpxEocTH ARMOcTN OfpEwys, SMPSMENME #3 KPRCTARSOS
ofpauos mcxamrsccxofl gt gponed BisShs.. Tex(x=0,5) saextpospomscencd (a) & cTpys-
TPOXMMENCCKINM TPaRACHMCM N0 McToxy (1] noscpx- nodl (§) pewodl |-3 cooTRETCTRYIOT IMepeHnOIM
HOCTHAS OPOBOIMMOCTE YMCHMIACTCE M CTAHOBMTCY Ba pecSpafioTmendy ofpeniar 8 Baxyyue, B BOAIyIE
OpEKTHICON DOCTOIMMOR 3 MMpOKOM HHTCpBaic B B STMOCHEDE KBCIOPORR4-5 cooTReTCTRYIOT ofpe-
TeunepaTyp. Cormacso poyymTaTas pesTresiorpa- UMM, DOSCPINOCTE KUTOPX AnexTpo-
ErIcCXoro aRAmNa CTPYKTYPSl NOBCPIHOCTH 06pa3- RHMHICOOM TPEASSHRCH | WAoo od mamdon-



(1] TA Asess AL Abounce 3.JO, Cassee Hm.
AH CCCP. Heopran. uatepmamu, 1981, 1. 17, N
10,c 1773.

G.Z Bafyeva, NB. Mustafayev, N.QQ. Sadigov, C.S. Abdinov
MMMT-NMWMWW

D.Sh. Abdinov, G.Z. Bagiyeva, N.B. Mastafayev, N.Q. Sadigor
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BAMAHHE HEATPAJIBHBIX COJIEN HA MPOLIECC CTYIHEOBPA3OBAHMSA
B BOAHBIX PACTBOPAX AIAPA H AAPO3BI

3.A. MACHMORB, B.B. ITPYILKO, JLH. XOMYTOB
By uw M A. Pacys-3ade
Baxy-370148, ya. axad.3. Xanunoea, 23
(Hocmynuao 02.09.94)

B pafioTe mocaeaoRaTE Opouece

B CHCTEME arap(aripods-soas-coxs Hallaeso, 70 mamwe xomuewps-

cTymseofpaoaasns
uEn soSenanemsix cymparos (NesSOy, LSO« Cs3S0e, KiSOe (NHanSO«) TOPMOMT GPOUESc: JacTYANCSaNRN, & GOMMERE - Cno-
CTYERCOGPEOBAHMIG

coficreyor

Hormoseswe cocTansmet aecTesa wrap-soa<(NHapSOu. 2am xoTopol npouece acTymResamn

YIYERSCTCS Opst DOGWT KOSUSHTPa codn OUPEAsIcHs TEMDEPETYPS JSCTYANCBANES H (IAASCHRN. H TENLIOTS AXTHBSLGH
BOEOTC TESSHNS LI BONC-COSSSAT PACTBOPOS SFSPE N AMEPOTM, & TAKES KONUSHTDSINN cOScll, BLINe KOTOPME MPONCIOMNT
ERCATHRANRE DOTMepoR [Ipousrw cclsfaos WIN YOLIOMMS SACcTYINGRaNRS OfVCIUAIMBMIUTIN, B OCHOBHCM, SOrLSERCTERCM

COSE A CTPYXTYPY BOSM.

CymecTsyeT 2 NPHHIDETHATLHO PAUDITHA KIScCa
MCXANINMOS, OFLECHEONDD RENENEC Bl TpATMELT co-
Bcfl Ha CTPYETYPY B xoBdopusmmomnyo crafumsocn
MEAKPOWOICKYT OPSMOC E3AHMOICHACTRHC ¢ PALTHYHLMH
UDMTICOKHME [PYTIAMHE, BIOIMMAME B COCTAS MAKPO-
MoK Thl, H KOCBEHEOS BOLAHICTRNE 8 POYILTATE HiMe-
HCHE CTPYETYPM H c3oficTs pacTsopeTean. Boamoxmo B
omHOBpoMeHNOc AcAcTREe ofoH1 Mctammnos (1] Kpowe
TOr0, HeRTPATLALC COMM CLAIMBANT BINNHWC HE JICXK-
TPOCTATHIONOC EAMMONCHICTENE MAKPOMOZCKYL YcTa-
HORICHO, YTO AcficCTENC SHHOHOR M KETHONOS BO BCSL
OpolEccal Be JARECHT ZpYr oT apyra. [lo caoch sddex-
THEEOCTH SHHOHL H KETHOHM MOrYT 6T paizoxesi &
mwoTpomit pxx MogmechicTepa. [ps yToM MoMM oxaas-
BAOT (NCITAPHICCXOC ACHCTRHC, BC HMCOINCS OSCaHTHOR

BOJHLIY PACTROPAL PAXA BCNTPATLALI colcl ¢ OXHMM B
Tow me ammonoM SO« H DEIIHYHADME KATHOHAMH, &
HMCHEO CYIMpaTOR HATPHE, KANRE, TNTHE, OCIHE H aM-
wotits. [LIn BAISCHOMNT ITOMO OOPSACANIH TOMDCPATYP-
HMC M KHECTHYCOKHMC JABHCHMOCTH BMKOCTH SO UHRIX
pacTeopos (TeMncpaTypa DosEEazacs ot 75°C mo Tem-
OCPaTyPhi, OpH KOTOPOfl MAPHK NCPECTABAN ABHIATHCE,
HIH HaTHHAY - OPH DOBMINCHHN TOMICPATYPM) H HAXO-
Dim ToMOCpaTYpsl CTymNcobpalosaiis, NIasscHEs H
TOMIOTY SXTHBAIDEH BAIKOID TCUCHNS.

Jas RCCISROBAMMN HCDOXBIOBANM ATSPOTY MapkH B
Omaflscxoro 388048 XHMPCAKTHBOS H AISp MESPEKH
“Bacto-agar”.Cnoco npsroToascsms pactsopos (0,5 %+
HX H 2 Yo-muix) B meTOmES MMcpesnel omEcam B ps-
ﬁnnp].l»hq}_mm:m
BHCKOYHMCTPa [lspascTpsi axTHBaIDm pac-
mmﬁﬂmmm
pencsn & Tabmmax | w2

Kommesrrpames  gofanmscsaix comcll wemmmacs oT
0,01 moncht xaz arapa 1 0,001 monell T araposad 20 He-

KOTOPOID MAKCHMATLHOID IHASCHEL, BMIDE XOTOPOro
OPOBCIONMI0 EMMANCHHC NOAHMCPE B OCAROK, T.e. Ha-
fmogasocs

XCHMI MOKHO PA3IEANTS Ha TPH cocTanmmommec. Hoxa-
ECHHC HOHAME CTPYKTYpPSl BOM OpH obpajosasis pac-
TBOPA CRNIAHO, BO-{ICPEAIY, ¢ NOEANCHMCM B BOAC SACTHII
€ PARHYCOM, OTHENTHANM OT PAgHyca MOBCXYN BOMM, BO-
STOPAIL, ¢ PALINTHOM KOOPDMHAIDIOHHOIO IHCIA HOHOB
H MOJCKYA BOMM (o Gad Docaemsce mabmomazocs) W,
B-TPCTh, ¢ IKPOOPHCHTALINCH OMxafmMX X HOHY MO-
Zexyd po. OX23a30Cs, ITO CCAN HIMCHCHEE KOOP MHES-
[HOHHOID YHCIR H HMCCT MCCTO, TO B BOChMS HCIHATH-

Cocrommme HocacsoBaHNLI HOEOS B paySanmcHERIX
BOAMLX PACTBOPAX RCATPAIMHLX COTCR, B OMMICTHC OKPY-
ECHHE MOMXYIAMH BOTM, COOTRCTCTRYCT HAHMCHLIDEMY

CATMBACTTE HA NOBCICHHH MAKPOMOZCKYT B PACcTSOpC,
© 90M MOXHO CYIHTH 0O ONPEACINCMEIM HY ICTICPHMCH-
T2 ONSpaMCTpaM, ISPAXTCPHIYIOUDIM CHCTOMY MOMEMCp-
PACTBODHTEDS.

MNoayscsnnse sammue, npeacTanacsnnie » Tafummax |
H 1, DOKSIBAIOT, Y70 NPH MANLX KOHIEHTPAIRNX CO-
3cfl, B OCHOBHOM, TOMIICPETYPS! JACTYIHNCBAMMS H [LIAB-
Scm, B TOMIOT3 AKTHBAIMH CHMEAOTCE, & Ope Gom-
O - posMIRaOTCY. Maxcuua minie KOHICHTPAIGNH co-
nefl, gobapasenaix B pacTeop (Taba | m 2), cooTeercT-
BYIOT KOHUCHTPRIHEM, BAINC KOTOPMX OPOHMCXOTIT Nbi-
camsaic NoIHCaXaphia. Jamie TI0 BOJHMI PacTBO-
poR arapa ® arapossl 63 comefl masTi i [3.6] Taxoe
ATHEHRC CONCH BCPOATHO MOXEO OfLICHHTL CREXYIOUDIM



Tefimma |

Kosuen- Kosues- | Teumeps- | Teuncps- | Tensora ax-
TPaURR No- Hamwewo- | Tpapm TYPa 38~ | TYPS NS | Temegm AN
IHwcpa Basmse comm | comm C, cTymees. | aaem. rlxiwon
Cam% won | teopC | t0'C
2 - - a5 7.5 05 |

- Na=SO. 0,001 40 ™ 159

. 0.01 415 ®0 193

_I_‘ i M “ ‘ I’.J

-*- = 04 50 s 24

05 - - 385 ns 172

- LSO 0,001 35 7% 142

- - 0,01 38 75 Y -

-, LR 0,1 40 0 15,1

- - 035 455 - 172

. CaSOy 0.01 k1 7% 134

- e 0.l » mns 151

== = 05 a“® = 167

-~ K380, 0.01 RS 7535 15,5

-~ 0.1 41 T 159

- -*. 0.7 438 -] 172

- (NHipSOu 0,01 4 n 133

-5 - ol k7] -1 159

L ». 04 “ s 67 |

Koswen- Kosuew- | Teuncps- | Teuncpe- | Temsora ax-
TPaLEE N~ Hamueno- | tpumes | mypess | mpanss- | nospm A
THepa samecoss |comuC, |crymmes. | mmem sxiecm |
C;pec% WO o C “C
2 - - 45 553 A
NaaSO4 0,01 ©s5 S 172
-~ a1 425 865 20,1
- - 03 4“6 92,5 By
035 - - » 80 159
LSO 001 3.5 1 13s
S - n‘ _ ' lﬂ
i =% 03 €95 B 153
. < 04 45 855 16,7
-~ CwS04 0,01 %5 %5 155
-~ R M -' “ 15.5
=*- -~ 035 45 ®ns 172
- KaS04 001 35 X1 155
et e 01 S5 815 163
- . 05 % " 172 |
" (NHapS0. 001 345 n 142
- - ol ¥ 15 15.1
03 xs | nms 159
[ps Mamix KoHUEHTpaIBINY coZcll MPONCXOMHT pPad-  NOBMINCHEC KOHINHTPAINH COTH OpPHBOINT
PYIDCHES CTPYKTYPS BOXE, ¥T0 CNOcOGCTRYST MywmmeMy Touy, ¥T0 8 Eakofl-To woMecHT siamdosclicTame
PACTROPGHEND MAKDOMONCKYI H JSTPYEESCT OpPOINSCC  MCpP-NOMMMCD HATHHACT OPCBOCLOMHTE
cTymacobparosanms. Mamue xoHICHTpaIDm: coact you- OODMCP-POCTBOPHTEIS,  ACCOLMHALIHY

acEms (g, ) B TSMIOTE aKTHBAIDIN A, TapaKTCpIIYIO-
mas OPOYHOCTE CTyDHs, cmxawTes [Jamsclmes me
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M:mﬁlﬂ!—ﬂl— fos . AH) XaX Tu% arapa, TEX H AFApPOlM, JHATHTCILHO

BRI PACTBOPOS arspa 6e) cyamndaTa ammomms. OTEHAIOONNICE 00 COEPEIHNIO CYI-POrpymL

{1l Crpyxrypa & crafamsocts Gmosorwsecnx max- [§] O 4 Cawcidsoe CrpyxTyps BOEEAX pacTsopos
posomexyn, M.: Mup, 1973, c. 33. IMXTPOANTOS ¥ MExpaTamss sosos. M. ma AH

2] D.A Rees Chem. and Ind., 1972, 16, 630. CCCP,1957, c. 182

Bl CA lsdxcues BB lpydsxo, I A Macusos flen. [§] C.A Nsdwcues, 3 A Macusos, BB IMpyésxo, Y H.
s BHHHTH 13.07.79,. Ne 3104. Hépazumoe Han AH As. CCP, 1980, 6, 84,

4 AA Texep Ommxounas nomsscpos. M. Xu-

E.9. Masimov, V.V. Pradke, 1. Xomutov

NEYTRAL DUZLARIN \ ) SULU MOHLULLARINDA IMOLD
AQAR VO AQAROZANIN HaLMasiYIN

Meqaiede aqas (sqaroaa) - se-duz ssiemiprinds (NasSOk, LSO« CsaSOs, KiSO(NHepSOn) bolmegtyn smels gebme proscs:
tadqiq edifir. Bu sstemior icin boknesiym emmle ve orime temperaturhan, &l axmm aktvasiya stiliyi o'y ediir Polimeriern
cokmesi ictn duzlann vyjus konscntrasiyalan miloyyon odilir

THE EFFECT OF NEUTRAL SALTS ON GELATION IN AQUEOUS SOLUTIONS OF AGAR AND AGAROSE

~ The gelation process i agar (agarose) - water-sall (NSO, LSOk, CaaSO, KaSOo (NHajpSOy) systems has been mvestigaied
m the present paper The geiation and melting temperatures, a3 weil a3 the activation beais of the viscous stream for these rysicos
have been determined The coscentrations of the sals above which the polymer salting out & observed bave bora obtained

Pedexmop: M K. Kepusos
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TOphbdi MOTYT GiiTs TRepmie Rofanxcy B HanomBITED In-lp-ﬁwummmnr_
M_M-m“mm Lmmesey Jofamak coacna ma Mcxameccxme caoficTes

TH K MMCHCHMIO TICIS B PAIMCPOS HADMOIEKYRNPHALL (Mpeaca NPOSHOCTH NpH pacTYXRCENM G, Dpeacs Tarywe-
obpasosaimel, » SaCTHOCTH CfcpomETOS, & ITO, B CBO® m*”_ﬁﬂ“ﬂ:_lﬂ

pasorpese 4 I3 a0 1 nocae crapese, XoTophic Doxala-
cxoft i aexTpitecxkoft (1] mposmocTet 3 Tabmsme. Mo srofl Tafimans mupo, TTo werammme-
hﬂm_m“lmcp nwmhﬂ_“m
wcpass 3acTh 0,5-6,0 wiow, HA MposmocTHMe caoficTRa csoaaTcs X Hymo. Omaxo, yTa xapaxrepmerscn [T2 ¢
nomoTHAcE: (TT3BJ) » sasncumocts oT ux comcpxanms 205asX0fl CEICRA NOCAE CTEPCHES IMCHNIOTCS BE3EMCT-

HO, OpH9cM H IS YTHI LEpAKTCpPHCTHE KoMTOMnmes (13
CTAHORZCHO, IT0 G, (MpoTHOCTL Ha paypss) B & ¢ moGasxoft 0,3 macc% cencms Taxwe saaweres omTe-

(OTHOCHTETBHOC YATHNCHIC H3 PEIPAS) B ISBHCHMOCTH MamnsEofl

Tefimans
Mexsmrseccse tapaxTepucras [T3

-_EEMML

Tepaorersecxne CoetocTapesme | Homurasme s

MM Hommyewiidt ofipesey Heoxogmue WCTIMTaMRS e samuax | oo [OCT-y ANTIADATE RCXYC-
o A (r=1+13) 16337-0 cTecnmoll  DOro-

B “HII-1-3°

165ac | 24asca 150 sac 500 wac

- & |ow | & £l « %G |lovl = & |ov]| x
. |HomomenHllwcxoms 140 |92 (60| 0] 6] 01 0 1 - T -1 oo o}
r 3 IT2HII+0,] macc % Se 152 |94 | 712 | 128 | 580 | 76 |30 |150 | o 650 | 116 |89 | 464
i IFOHM+03 mace % Se 160 196 | 720 [ 130 | 650 |54 |42¢ | 142 |94 | 700 | 124 | 90 520
4 [IHIT+0.5 macc. % Se IS4 195 |700 | 116 | 420 | &7 & | 142 |92 | 636 97 1% | 112
5 [I3HIT+1,0 macc % Se 138 |90 | 620 | 110 | 400 | &5 54 |40 |90 | 580 9 |56 | 114
-3 [IHIT+3.0 wacc. % Se 136 |68 (580 | - - - - - - - - -

1l CH Kosecos Snexrpusccrso, 1968, M9, c. 643, Bl  MA Bsspos BIl Mansx, C A Afacos Bospelicrase

v | H M Hcwsliace Hocseaosaswe wexamnus nmvess AISETPECOUU. PEPEEOS M2 DOTNMCDHME DESIOKTTH-
m_lm-m:m . Baxy, 1975.
e cpoficTsa nomoTHIens [lncoepTmuns B8 comcxs- 4] Abdymsses, H M Hceuslisos, CA Abocos Mexmooa
Hie yecwoll cTencss xaUDUIATS $en.-waT. mayx, Baxy, EOMDOMNTHMY MaTeprasos, 1982 M6, c 11101112
.
LM lsmaylov

Iﬂmmmawummmmaummm
XASSoLoORING TO'siR]

Bu nde polictien-sckn komporsiyssmm kihnekneden evvel moandl esslon dyreadmmdir MBeyyon edibmigdir
ﬁmmﬂmun_ﬁ_m_um“"h—u



THE INVESTIGATION OF THE INFLUENCE OF THE SELENIUM ADDITION FOR MECHANICAL PROP-
ERTIES OF POLYETHYLENE TILL AND AFTER THE FADING

Al pressnt work the mechanical propertics of polyethylene (PE) with sddition of sclenium (Se) have been studied il and after
fading. It is established that, PE+03 mass % Sc in composition 1 stable st the fading that s respectives for improvement of physi-
cal-mechanical properts of PE

Pedaxmop: M H. Azwes
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Domoarexmponuxu
370141, 2. Baxy, ya. ®. A2aesa, 555 xsapman
([Tocmynuso 15.06.96)

BANHCHIIAT JAA8Y SATICTCE COLIAHNC $OTONPHOMHNEOR
» ofizacTm coexcrpa 0.6-1,1 s, paboTocnocofimax » ye-
JOBHET NOSMITCHROR DATHAITEH.
CymecTeyioupic 3 BacTommes Spos $OTONPHOMEIH
8 ofizacTe coextps 0,6-1,]1 sood Be » momsoll Mepe oTee-

22307 Tpefoparmnd,
crofixocTd oTooaexTposka mpatopas C apyrofl cro-
poHM, colzanBe $OTONDHOMHEEOS HA OCHOBS HE OSCHL
Z0pOl OCTONIHI CIOHCTRX MOJYIPOB0THHKOS, NOBLINN-
€T >gdETHEHOCTS, K29CCTSO OpHOGOPOS H CHMERCT TPY-
A0CMEOCTS OPH HI ENMOTORSCHNE.

Jannas CTATLS DOCREINCHA COMIAHHN H HCCHCIOBA-
HHIO pAINAIROHHOH cTofixocTH $oToAHONOR HE OCHOBC

|

MOHOKDECTAINOB CCICHMIA [RUWNY, CCOCHIAA WHGUM H  Congl NapaseTpal.
TCLTYPHEIA rLITHe.
Talaumn 1.
# GaSe GaTe InSe
AREETPOBPOBOIIOCTH P P n
mpm 300 K
Tompma oSpeus, W 1 00- 500 100-500 100- 500
KomuewTpaipes  mocwTesel 108s- | Qs 1083 0s4 10541083
sapags ope 300 K, cw?
TMNosseERocTs CCHORHT 8O-
cwrenell sapaa npw 300 K, 30-450 40-600 200-1200
B
¥ aemaoe conpoTHRICHNE, 10-100 10-100 10-102
Oni-0n
[lmpess saopepesnoll 30- 195 145 1.24
mi, 3B
Noseprmocrs Bomeposxn e TpeCyer
TaSmmas 2
Yczosms soonaysTas
DOTUIC $oTommoIs I, L ey I, § A R,
= I B T.K A ASBr BEr mAAm O
So-p-0aSe 3 0463 300 003 05184 | L1400 10-20 1
5 055 300 004 03080 | (1430p10¢ 315
Au-n-InSe 3 095 300 0,04 0140 | a371p0¢ | 1020 | 10%i0
3 055 23 0.04 0352 (2.9-9.1)10¢ 1525
Sn-p-CeTe 3 0,85 300 0,05 0315 | (1.0-33)10¢ 30 | w00
5 085 300 005 0522 (1.5-4.5) 104 512
Ocnossnic XAPEXTCPHCTHRCCKNC NAPAMCTPM TAKHK Ho, nocse B » opouecce ofaywcHms
$oTomson0s npameassid 8 Tabmie 2 SOCKHM WEXTpoHAME ¢ jEcprucl 6 MoB

10124104

a?) =

il



cos 1094104 P), snicoxodaepre THSCCKMME WIEKTPOHAME ¢
sscpraclt 25 MbB (moencom 1011+ 10 au’), mpoTona-
ui (foocmcos 1002+10™ cu?), scfiTposam (10014100
o’) MMCPLINCE BOMMT-AMNCPHLIC, COCKTPANLHMC 18-
PAKTEPHCTHEH GOTOAMOIOS HA OCHOBC CCICHHIA [ALIHY,
CCOCHIA NGRS B Tennypaia ramms. [Ipm sTow xos-

PeIKO BOIPACTIET (2 S f < 5), WT0 MOXHO CREIATE ¢ 06-
parosaHMeM DOBCPIHOCTHMIL KAHATOS MPOBOMHMMOCTH.
Yacmrcsme TOMHOBAX TOKOS, CRBINABO ¢ BOIPACTAHNCM
TOKOB 38 C9CT HOHMDAIDHOHHMX »$dcxTon B obnome o-

33 M HANPECHRS [TYMOS N0 ABYM KAHATEM C IBYX $oTo-

TomsocTH mvmymca =10,3-10.9 5c mo Eavcmmo U
nope wompiocTH F=1,7-10* Pk spous notepm paboto-
cocobBOCTH $OTOAMOAOS HA OCHOBC HCCHCIYySMMIL CO-
cpuicsmfl cocTanteet 1 <10 ¢, a no wmascmno U, mpe
smomgsocTH P=3,08-10% Plc, cocTanuseT 5, <005¢c B
POYILTETE EIMCPCHHA HI HMITYILCHOM PCAKTOpe Hafine-
HE CICIYIOUDSC BOIHTHHL UIN T OpE ¢mocsce Bofi-
Tpomos 9,=3,08-10° ar?, 5 51,8 ¢ mo soccTamonme-
HOo U, 8 00 BOCCTRHORNCHN [, OpH gumocsce BCRTpO-
Bos 9,=3,35- 1012 ar?, 150,01 c. Sepea 6-11 cyTox mo-

mnmlmrmm
TOHOCTS, HpEMcpEo 8 2-3 paza. C apyrofl cropossd, Be
HOUBOYSCTCE BOIMOKHNOCTS TOMO, IO OpH Mamux dumo-

HMX BAIDC HHTCPBAIAX QUDOCHCOS HA

ame caoficTea $oToamonos Ba ocsose GaSe, InSe, GaTe
HIMCHCHEC 1H3ScHH OCHOBHAI ISPEXTCPHCTHSCCKHL
napaMcTpos He Opessamser 30 % PoymTama mposc-
BRI BOCACIOBAHES DOXAINBAKT, ITO POTOMpPHCMIN-
XH Ha ocHOBS cloRCTMX cocpmwcamll GaSe, InSe, GaTe
OTEPMBANIOT BOIMOKHOCTE HI HCNOALIOBAHNS B CHCTS-
wax, psboTasouni & saeofl B Gmoscll HK-ofaacta
CIEXTPA, B SACTHOCTH, B SCTPOHARET SINIH.

ofparosamme B
mmmky I!!I
e 126.

[1I] KA Amxepos @K Hmnﬂrmm
ey THotE

(21l H Saite, IC. Rigg IH Granford Phys. Rev.,
1966, 144, p. 725,

K.D. Dsgarov
LAYLI YARIMKECIRICILOR SSASINDA RADIASIYAYA DAVAMLI FOTOQOBULEDICILOR
Moagais yaxm pirines mitaqummn spektr sabssmds ployen lyh GaSe, InSe, GaTe birlspmelsrn ssasmda fotodiodlarm hanr-
radmsryaya edibmagdir

lanmesma ve calane davambbjmm tedgigme basr

Gésterilmiydy ki, walsding makns o' zamam fotodiodiana

yajama midds-

fowchessashiban Joynmes: ylkdagyans
tinin devigmesi e siagedardu Tedgiq ediles fotodiodiann radissiyays davambhd ta vin edilmiy ve gistarimigdir ki, ba folodi

odiardin ytkssk radmsiya peruimde sidade cunek olar
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THE ENERGY SPECTRUM AND STATISTICS OF ELECTRONS IN
THE SIZE-QUANTIZED ANISOTROPIC FILMS

B.I. KULIEV, V.M. GADJIEV
Baku State University Named After M.E. Rasulzade,
Academician Z Khalilov str. 23, Baku-370148

(Received 04.01.96)

The wave functions and energy spectrum of electrons n the u

zed n-Ge and n-5 films are obtamed m the effective

masses lensor spproximstion for sn srintrary onentation of the film surface. On the basis of the obtamed spectrum the density of
the clectron states is snalysed. The expressions for the dectron concentration and dectronic part of hest capacily are obtained in

VENOUS SPProXimations.

I
!
|
i
g

with axis of rotation directed along axis of the type [/11]]
for n-Ge and the one of the type |/00) for n-Si.
In the own system of reference ther energy spectra

whoae @, and m wrc transverse and longitudinal offec-
tive masses of dectron respectively.

In the following it s ncccssary to make transforma-
tion of the expression (1) into the one for the system of
reference connected 1o the film with surface of arbitrary

orientation with respect to the axes. The
obtained in the new system of reference for each
id is wrillen as:
L
E.fgj = ?.*"K-H! ] m

where a,f -1,2,3, s is the cllipsoid number, m_,  is
the inverse tensor of the clectrons’ effective masses in the
new sysiem of reference.

To solve the Schridinger cquation in the effective
masses tensor approximation (when X — —1iV) we as-
sume that the film is represented as a rectangular poten-
tional pit with planc bottom and infinitely high walls [3],

0 for O0<z<d

Ui(z)= .
(x) {m for z<0, z>d

(&)]

where d is the thickness of the film and on the (xy)-
plane U(x,y)=coast.

near cach mmmum take the form: Then for the wave functions and energy spectrum the
ﬁ[ﬁz"‘*‘;: I] following expressions are oblamed:
&(K) = e ’ )
2 m, o
i , : 5 0K, + B3, K
Tox IX;}'.-ZJ—[I.‘ Iud]nszn%zuﬂ; (K X +K,Y}le -i . £zl . @
¥ _, (= A
r_l’n,,Kl,H,J=?l,j,.,[E]'lf+?l,.,, o » 3)

where 7,8 -1,2,L; and L; arc the cormesponding sizes of

the basic domain of the film om the (xy)-plane, n,-
1,2,3... is the sized quantum number, while &,
has the form:

|
-1 -1
lrﬂljnlﬂl!

—_1 -1
Bogis) ™ Dogrey— =
Mysis)



We soc that the dectron states arc determuned by three
quantum numbers (a,,X,.K), one of which takes dis-
wﬂuwm“ﬁ:md‘hhunli
two-dimensional K-space (K..X) is quasicontinuous

on the third direction the spectrum becomes dis-
the encrgy spectrum of the dectrons in the
s on scparalc overlanng two-dimensional
corresponding to fixed values of n,. The charac-
feature of the film spectrum is finite minimal en-

aw‘;t

&, = l,(l, =K =0,n = I) =§l;:‘.{§ .

3. Let us definc now the density of states. To do this
we calculate the full oumber of the dectron states per umit

volume with energy less than &, (Tor cach dlipsoid)

2 1
zl{‘.l}_ F z = m?‘d‘lﬂr . m

R,

where muitiplier 2 is spin degencration of states, v=L,Ld
is the volume of the film basic domain.

The integral of two-dimensional X -space is calculated
casily and for the density of states we obtain:

(i:-l]u.ri_z;m-i-thzzm}‘nl. E ]
g”"..’ ﬂj I- ;:: -m

JT

£
is the micger part of number F . that
‘.ll ‘ll

:
=

.;_(i:-:mi::m_ﬁm)-ﬂ it { E -l):l
o s - §-e +kT1 1+a.q{-:'?—]

15 the average oumber of subzones with the botiom below
&, Evidently to obtain the full density of the dectron
stalcs il is necessary (o sum up over all cllipsoids corre-
sponding to the first Brillouin zone, ic.

g, =2.0"e,) .

(1)

As seen from (9), for the fixed film thickness g/ (£,)

is independent on the energy until the value : does
1s

not change by onc. Therefore g5 (£, ) is a step function.
The keap occurs every time when the enargy £, coincdes
with the bottom of the next subzone, ie. &=g,~¢,,0,"
Al these values of the energy the density of states in the
film coincides with that in bulk specimen:
!“f‘-} =4 g:"f'lj'

It is casy 1o show that the dependence on the density
of states (9) of thickness at fixed energy &, also has non-
monotonous characier. Al the thcknesses d,, when

E
1':‘- is integer, ic. when the bottom of some subzone
is

comncides with £, g (£,,d, ) =g (s,). At other
thicknesses when o  increases the density of states
95" (d) decreases as 1/ until the number of subzones
below &, does not change by one. [t is just such nom-

monotonous behaviour of the of states on encrgy
and thickness that is the reason of poculiaritics of the
phyncal phenomena i thin films.

Let us calculate now the concentration of dectrons.
For cach cllipsoid at an arbitrary temperature we get:

(1n

In order to obtain the full concentration of dectrons it is necessary Lo sum up (1) over all cliipsoids corresponding 1o

the first Brillowin zone.

It is interesting to consider the dectron concentration in the cascs of the degencrated and nondegenerated dectron

gases. In the case of the degenerated dectron gas we obtain:

.I'f’ - (.'u carBez oo~

mdh®

is the integer part of number

- ]

A
J‘ . After summing up over all dliipsoids we obtain
1s

the expression for the concentration of the degencrated
gas n,, which relstes o, to the Fermi level £, for the

L ,‘_[5,’ _aul(n. +;)(2ﬂ.. +1)] '

(12

' films of arbitrary thickness. From this expression we can

find {; in the cases of superthin (n.,~1) and thick
{n,>>1) films We note that in the Bmit n>>1 (12)
tuns into the corresponding cxpression for the bulk

In the case of the nondegenerated dectron gas we ob-
tain:



N - V2
n;n_(.um.z;m"um) uz ll"‘!] ) a3
wa’ . KT
After summing up over all cllipsoids an expression for | heat capacity of electrons in the film.
the chemical potential £ in the Emits of and For the strongly degenerated clectron gas we obtain:

thack films can be also obtamned. In the thick ot we

Mk{lnhﬂfhwhﬂﬂ (._, —y _ =2 )-xz
bulk specimen while in the npext approximation a quan- o5 By a Bz e = Bazew) BT a9
tum correction due to the size quantization can be found. 4 3N B »

4. As an cxampie of application of the results obtained
Mhih_ﬁ“wﬁh and for the nondegenerated clectron gas we have:

c’_(.umr-ﬂm lmu) 2{4‘ ”,'T] ¢+_._(‘ ‘{)H_.,_]} ) as

upﬂyd'mi_“ the crystallographic axises.

(1] V.BSandomirsky JETF,1967,v.52p. 158 inRussian/. [3] B M Askerov. The clectrons transpore phenomena
[l BA Tavger, V.N. Demikhovsky. UFN,1968,v.96,p.61 in the semiconductors, Moscow, “Nauka®, 1985, § 26,
/mRussian/. p- 295 fimRussian/.

Bl Quliyev, V.M. Hacryey

OLCUYD GORD KVANTLANMIS ANIZOTROP NAZIK TOBOQOLORDO ELEKTRONLARIN ENERJ
SPEXTRI vo STATISTIEASI

Sethi mtiyari yénelmy 8-Ge ve o-Si nazik lebegelerinde Sifiys gire kvantianma baknda effektn kith tenzors yaunkgma-
-ﬁ“““n-ﬂ#““#h#“ﬂﬂ*ﬂ
chmub Mixtell yaxmhgmlards ciekiron gazmm kosscatrasivan vo stibk mums Scin ifadeler abnmuydir

BH. Kyames, BM. Nuosmes

FHEPTETHYECKHH CTIEKTP H CTATHCTHKA SAEKTPOHOBR B PATMEPHO-KBAHTOBAHHBIX
AHHBOTPOIMHBIX MNIEHKAX

TMoxysens pomBOELEe $YRIDH § FSCPITTHSCO0N KT AEXTPOHOS B PANMCPEO-KBANTORAHMLY Eesxat 0-Ge B n-5i 8 ope-
Gk TOOps *pPOATIENL M PN FpoBOILSOll OpEcITMEN DoscpanocTH nacml. Ha ocacee noayweERoro cuexTpe
MPOAHABCMPOBANS ARCTHOCTE cocTomME sexTponos. [Torysem BMpAXCHNS I8 KOMUCHTDEUNE LBSCTPONOB M 3BOCTpORNOR
SECTH TENSGEMECCTH B PEUTETHME TP esmet

FPedaomop: P_FP. I'yoeimos
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BHEPOHHOE B3AMMOAEACTBHE BJAM3KOPACTIOAOKEHHLIX YMEKTPOHHBIX
YPOBHEH PAJJMKAJIA BEH3IHJIA B MATPHLIAX ITPH 4,2 K

X.H. MAMEJI0B, H.K. HACHBOB, H.X. MAMEJIOB, C.I". IIYKIOPOB
Hucmumym Quzsuxu AH
Baxy, np. I'. [Joxcasuda-143
(MMocmynuao 22.02.96)

CTH, HYSEBUID YPOSHS STOPOID ACKTPOMMOIT COCTORMME ¢ BEKOTOPRM BRODONNMM YPORISM NEPEOIT LISKTPONNOD COCTORMMNSE
papmais Genmis. YCTANORIENO, 7O NDH ITOM B MBNCHMOCTH OT MATPHIL B CHEXTPEX OrIOMICHIS OPGHCIOMNT JORICHNE EN-
TERCHEHOCTM NOI0C, OTHOCKLIILCS K PANOMM MIENTPOMMO-L03e0ETETLALY NEPETOLAM NEPSOIT LMK TPOKROND COCTOREL.

ChexTpu mouESeCICHITIH pajixais ScEuaa JocTa-
TosHo Dogpobmo wyvemm (14], B amamnu coexTpos
HAXOJNTCE B XOPOIICM COIIacHE Mcxxy cobolt. Cormac-

o (C:,) Gt ApyT K IpyTY H pacHoSomesHL B BIUDS-
woft ofaactm [9]. Conpaxecnniil conoxTpy mosomscciics-

RS 1YY GBNKOPAOI0 ESHHME JMCXTPOHHRX ypoasc
9] C pemao suscacHEMS ITOrO BOMPOCE MPOBCACHE HC-
CEIOBAHMN MOXTPos BoM0YEICHNE H DOMHRCCICHIDH
papicass GcHNEIs B PALTHWHAIL YTICBOJOPOMRIT MAT-
pemax opm 4.2 K.
Crexrps

233

Coextp soofyaucsms nepsoro JaeXTPOHHOTO nepe-
102s papmxans SonsEma 8 H-NCHTRRE OpE i=21580 a¢'
COCTOMT HY OFMEOYHR NOI0C, PATIONOMEHMMX B BEUDE-
woft obaacTs (puc. 1). B coexTpe manfonce mNTEScHBELC
Domock OTHOCETCS k Koachammew 420 m 460 ac'. pa
1ol me Teumepatype (4.2 K) = apyrofl MaTpEmE-Inoox-
TAHC SRCTO-AEXTPOHHLA Depeiol ip=21640 cu' me-
IHATHTCILEO CMCHICH K BAICOKHM TACTOTaM. Iaccs Taxme
D0ZOCH DOYTH 8 3 paya Somumefl ENTCHCHBHOCTH cooT-
BETCTRYIOT KoacOarmd 420 i 460 av'. Oun creaTiwio
npEBcacHM Ha puc. 2 Ho, » onmrmmse or maTpmumd 8-
OcHTaHa, Ha6MOAACTCE HHOC COOTHOMNCHNC HNTCHCHBEO-
CTH YTHX NOZOC.

B mogorexcasosoff matpsme 0,0-Depexox cocToWT
H) TPCX EOMDOSCHT (MymsTEmmeTHOocTs). Jins sTHX Tpex
MPHMECHLI IEHTPOS HETCHCHBHAS NOJOCE, OTHOCKIAICE
x xodcfanpad 420 o', Hastonce HNTCHCHBEO OPOEBII-
T oT Exuans 21650 o'

ae)

PRIY ¢ MBOECCTBOM DOSOC, OPOSRNNCTCE BOCTO



IFXTPOHRO-KOOcO 8 TCARMLX

soyfymacines mafimoiscTca B UM AcfiTcpuposanmo-
ro Ganmme (C:Dy) 3 aprommoff maTpsme npm 4.2 K
3zec. Taxme » Gosce xopoTxosomEOsOfi WACTH CheXTpa
MpOSAIMOTEY O9CHL HNTCHCHEHLIC NOJOCM, NPHEHEATIE-
xanyse xonchamu 334 # 360 av'. 3TH DodocM TaxE:
OpEBeasw B pac. 2

Branenpisessnnie SMCPHMCHTATLELMC POYIRTaTH
DOK2ILBAIT, IT0 OICHL HHTCHCHENLI DOZOCH CXTPa
8020y EISHIEY PADIXSTA B JARHCHMOCTH OT MATPHIIM MC-
HEOT caoe Noaomeane. [Ipe yToM cucmesmie THCTO-300x-
TpoHHOTC yposs (pac.]) X MAICOKHM MICPTHEIM COTPOBO-
EIBCTCE YOHICHIOM HHTCHCHBHOCTH DOI0C, OTHOCKIIDNT-
2 k fo3ec HNKOSACTOTHRN koG anmny.

socsi B ama xoscGassl: 333, 425, 454 ar[10]
Mozofemee xombams, ¢ nosocans Sommoll HETEH-

Talmua

Ccpossnie BEYTPMMOI0ry INpinee KOSeGaNNE PADEXALS Senuia ¥ TOTYOIR, TPORARSCUNECE
3 OCHOBEOM B BONGYEISHEOM JBENTPOMNLT OOCTORHIET

Paooa: benmis Tnﬂ[tﬁ
Ass sorwsnoe xoseCanme
B H-DEHTIHE » sprose [5] RO 3CWerne B CHESXTPE NApPOS
sniyr OCHOBE COCT sy ocnoan cocT | aoofym cocr | moofym OCHOBH 0OCT
COCT. SOCT. COCT
vout | I et I ot I o v.ou I vou' | T Il
38 |02 0 | 100 | 357
417 95 n 30 415 |
460 | 100 1 | 32
B |7 45 |33 | @ 89 454 1 7 514 4
612 | 51 &9 | 50| 612 |WD 526 5 53 |8 | &0 4
™ 0 650 [3,] 1
=1 |02 ™8 0 i | 751 5 ] 1
=7 09 5% |02 Bas 2
961 |14 910 35 | %0 340 10 §32 B | 1003 2
98 |22 | w010 0 | W2 959 10 S 7 | a2 i
1060 | 24 | 10233 |06 | ll44 23 | 1037
um | 17 1163 s 20 | 1085 1s? ] e |7 |1212 1
a5 | 42 1255 | 20 1255
1324 o5 1342 |04 1327 08 | 1338
1332 13 428 |09 143
1412 13 1462
685 | 15 1541 | 24 1480
1530

rCECaHa DOBOCA ¢ JaMcTHOR WHTEHGERHOCTMO, obycaos-
scEmas SacToToll mMme, sou 4 ad!, e DposaameTcs
(rafa).

Tax obpajow, 3 BacTommefi pabore obuapymeso
B12Hu02eficTERC MCETy HyICBMM BHODOHFLIM ypoRHOM

STOPOID MEKTPOHHOID COCTOSHMNS B HEXOTOPAAMM 3ICK-

YPOBHIMHE NEPBOTO JMXTPOH-
HOIO Mepexofa pagmxans Gcsnmma. Yeramommemo, wro

OPH ITOM, B JABHCHMOCTH OT MSTPHIGM, B CIEKTpaX No-

(1] HHiratsuka, T. Okamwra, | Tanaks, V. Tanazaka
J. Phys. Chem., 1980, §4, 285.
[2] J Ripoche Spectrochim Acta. 1967, 23A, 1003.

-

' Ripoche. ].Phys., 1967, 28, 153.



Lett., 1980, 71, 207 ' [10) BJI. Bpoyde I'B Kuuuymess AJL. [ubepman,

S. Leach J. Chem. Phys., 1964, §1, 1523, MH. Ouonpuesxo, A.©. [puxomaxo, AH. Ila-

. B. Ward J. Chem Phys. 1964, 1, 1917. mexuoncin COSSTPE DOMMOMCHAS MOICKY TXPHAX
xpecTammos. Kics, 1965.

X1 Mamemadov, LK. Nasibor, . X. Mammadov, S.Q. Sikiirov

4.2 K-DO BENZIL RADIKALININ MATRISADA YAXIN ELEKTRON SoVIYYOLORI ARASINDA VIBRON
QARSILIQLI To'sirl

H-ﬁ_m#h-w_-uﬂ-ﬁihh_hmi“
dhhh‘i_mﬂ-ﬁﬂﬁh#muﬁhh“-
mwﬂ_h‘ﬁmwmﬁﬂﬁ—ﬂ“-_-

|
;
i
]
;

KbI Mamedor, LK. Nasibov, . Kh. Mamedor, S.G. Shukyurov

VIBRONIC INTERACTION OF ENERGY-NEARED ELECTRONIC LEVELS FOR BENZYL RADICAL IN
MATRICES AT42 K

M-ﬁdumﬁummhm#-wmmﬁﬂhm
various electron states has been found specifically between the second electron state zero level and some vibronic level of the first
slectron stale.

1t has been established modentally that m the sbsorption spectrs defending on mainces an maresse of miensities for the bands
belonged to vanoues slectron-vibration transitions of the first electron state

Pedaxmop: M K Kepuwos
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SJAEKTPOHHO-YTIPABISEMASA AQJ3 FEETEPOAHHHOI'O THIA

AM. TIAIIAEB, A.P.TACAHOB, X.H.TACAHOB
Hucmumym Qusuxu AH
Baxy, np. I'. Jxcasuda-143
(Mocmynuao 12.03.96)

TexTopos 15. Bpous jaspaxs saxogmoro cErmams T
OTHOCHTCTIBHO BXOIHOID, ONPCICENCTCY BpOMCHEM [Opo-



dopuEpyeTCE YSACTEYIOMAS B ONTHICCKOM [CTCPOTHHE- AMCI1I. Avmsrypaall actexTop 15 sumenser orufan-

POB2G IPYTINA IEMCHTRPHLI CHIHANLHLIX BOTH: Enm—'_mm
r=h/V , ABTOpAME ICICPHMCHTAILHO NPOSCPEH NpHEEITEN

OOCTpOCHHS AQJI3 rerepommmio-

rAc 1 - paccTosEme 0T MuOonpeobpasosateny 16 zo re- 70 THma. [lpm srom AMCI = 11 Gaom sumomses ®a

oMM
3P, 1989, 1. TT. N 10, c. 158-192 CCO CCCP, cep.Pammoomextposmma, 1984, 1. 27,

HETERODIN NOVLD ELEKTRON ToNzZIMLaMoL] AOLX
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NMLE3OPE3HCTHBHLIE CBOFCTBA TBEPALIX PACTBOPOB (TlnSe:)(THaS:):. (0<x<1).

3.M. KEPHMOBA, CJI. MAMEJBERAIH, A.3. ABACOBA, I.T. HCMARIOBA
Hucmumym Pusuxu AH Asepbaidoncana
Baxy-143, np. I'. [Jxcaeuda, 33
(Mocmynuno 24.10.95)

Hecaeaosan meoyopoacTimenil gdexT » noaysermna woncxpucTazaax (TlHnSe i TlInSz)« (Dsxsl). Hoyyseno pawmoec ox-
BOOCHOTT HANDAKSHES (CEATHE B PACTENSHNSE) HE AIXTPOTPOSOINCCTS FUMHNLT EPHCTALION ¥ TESORICHO, YT0 MEBNCHMOCTS
TEEOTVRCTENTEILE0CTH MOSOKPHCTALICS OT ohopsaiinm mueeT neannciinl xapaxtep. [Ipn muschcann Jodopsamam ot 4 10~

30 24 |0 TEDOTFACTENTEIMBOCTY FMCHEMDAsTCN OT | 386 3o 435,

OnexTparecccic, $OTONMCKTPHSCCKHS, ONTHICCKNE H
BoficTRE  HCKOHMIX

308 ® TlinS: omacasm » [1 -4}
Tecpmuce pacteopsl (TlnSe){TIInSz)s. (<x<1) cun-
TCIHPOBSHR TYTOM CILIARICHNS B IsaKyH-

posasmouy mps 1 3-107 [1a xmapuesssx surynax B xase-
CTBE HCXOMHL KOMODOBCHTOS HCOOILI08aHM ocofo mc-
Tae :pewcETE Tamml T1-000, mamll In-000, cemen Se-
ocu-174, cepa S-000. Pexoiw camiresa comasos asifEpa-
I, OCHOBLIBASCE H3 TOMICPATYPC HX [IIARICHRL.

’ ']
%% #ﬂrm
£
Fuc | Cxessrwsocol sea yoTpolicTes 1nn IDMepesnes OT-

BOCHTEITACH 2odopa 1106 B CTETHSOCKONM PEie
1 - obpesey xpucTRAIA;

4 .
eand 3

ol ”

-

- |

P |

o |

— %

—_—

R & & & ® ™%




- COUpOTHRICHNC A0 AcPOopMAIDIL AR, , - OpH-
PAINCHEC CONPOTHAICHNS B POIYILTATE ASPOPMAIIH, b -
crpens mpormfe, ¢ -Tommma Gazowmm, | -paccTommme
scETy onopass (puc.|). Heofxommuoe xm IToro nmepe-
momcsie Ah (Xax B cTopoHy NOJoEHTEEMHOM, TAK H OT-
pansTensofl sedopuammm) 5 ofoHx caysasu cTaTHSE-
XOT0 pCEHMS HIMCPEIOCE ¢ Bhicoxoff ToWBOCTMIO OpH
DOMOUIH HMIMKATOPS ¢ SACONLM Mexarmron. Kondede-
[ICHT TEDOTYBCTEHTEILHOCTH PacCHNTBAICS 0o $op-

myne K = %.mﬂ_;.?u,

Ha pmcla, moxadaEa IJSBSCHMOCTE TCEMOTYBRCTEE-
TemaocT (X)) oT aedopuanm () soBOKpECTATION
(MinSex)(TIinS2)re. [pa yeewsmm sodopuaims T

JAAHCHMOCTS HMerT BeTHHCRHLI TEHIONYRCT-
BHTCTILHOCTS OpH TouncpaType 300 K mwcascron ot 435
ao 1386.

JAENCHMOCTE OTHOCHTCIRHOTO HIMCHCHHS COOPOTHR-
_{n.l,',f&] OT ZcOpPMALIMH NOXZIAHE Ha puc. 26.
Ha psc3 mas sasacemocTs $OTONPOBOIMMOCTH MO-
soxpacTaxnos (TlinSe)(TIinS:): . mpe omsoocHoM cxa-

THH H POCTENCHNE.
Ha psc.3 ssgpio, ¥T0 Ip# OAHOOCHOM CESTHH MOHO-

"‘

i o —]

runxllﬂll'

-—E 38

CIOOoM CEETHHE B PRCTEECHHE B TOM EC

dopuiaims (pec.} mTpEIosas THEREE). movom o104 1)11 .4 2)22.8; )0 4) -11.4 5) -12.8
T sfimieza
TsS0pEIRcCTHESLIC RAPDAMETPA TREPUEMT pacTopos (T1nSek({TIInS: )i« (x=0.8)
o104 | GA0 | G400 | Re100 | ReiO? 10 100 3
N | B ® | ® ©w) | (©Ow) "i*;,] “:éj (xyscTs) f’l‘i_
i [i] - 02 12 5,00 (¥ <] 5,00 (¥ <) = =
2 02 22| 03 1.3 33 055 167 0 1385 03
3 0.4 456 0.4 2 15 0.5 15 033 1096 054
4 05 6,84 | 3z 1,00 02 400 0.5 13 [ F <]
1 0B 9.12 13 87 0,40 011 4,60 on 1083 092
& i 14 4 16 02s 0,06 475 0.% 0 055
7 1.2 | 1358 7 B 014 0,04 485 0,78 TI0 057
8 14 1596 | 10 45 0,10 0,02 490 080 &14 oss
El 16| 184 | 20 &5 0,05 0,01 495 0,81 543 0se
10 i2 |05 | B ] 0,04 Q.01 495 (i ¥ {] 483 099
n |20 |ns|n %0 003 | oo 496 0,51 @ | 09
= = dbt 0,96-0,2
Mpmecaasme: R=2-10°Om. 1=29 wt, £=0.24 s, U,=5 l..,.i—{nr_- _];x-%‘%;,.?. e 210"

1
- M.Z Ismailov.PhysStat. Sol,1967v. 22, N 2p.

117-12.
GD. Guseinoy, E Mooser, EM. Kerimova
R.S.Gamidov, M.Z. Ismailov. Phys. Stat. Sol., 1969,

v. 34, p. 3344,

G.D.Guseinov, A. M. Ramazanzade. E M. Kerimova, [3)

31

GD. Guseinov, A.G Abdullaey, M.Z. Ismailov,
F.D. Rusmamov. Mat. Rev. Bull, 1977, v. 12 §,
p. 115118

I'A Tyceiimoe A.Y. Mamcas2os, AX. Mamues,
CX Yuapos I Aboyarses, ML Illybmmos
OTIIL, 1985, 1. 19, 8. 5, c. 585-887.



M KEPEMOBA C 1 MAMEIRFALN, A3 ABACORA [LI, HOMARIORA

51 JAC Hmuscxas A HIllodmapxoe lomymposox- [6] F M Gashimazade G.S Orudthev. Phys Siat Sol(b),
HExosaie TesnomaTmacH. M. Dacpras, 1966, c. 118, 1981, v. 106, N 1, K67.

EM. Kaxrimova, S.D. Mammodboyli, A_Z. Abasova, P.G. [smailova
(THaSe)el THaS:)so (B<x<1) BORK MOHLULLARININ PYEZOREZISTIV XASSOLOR]I

(TlinSeaju{ TIRS: )10 (0=x<l)berk mehmllarmm mosokrstallan Briomas fsuin e yetgdirimigdir Abnows mosckristaBards
prezorezstiv effekt tadqig clunmmgdur Gésterien krstallana clektrik keginciliyme bir oxlu gergmfiyin (souima ve darubma) w's-

EM. Kerimova, S.D. Mamedbeili, A.Z. Abasova, P.G. lsmailovs
PIEZORESISTIVE PROPERTIES OF SOLID SOLUTIONS (THaSe)({THaS: )i« (B<x<1).

Single arystals of solid sofutions (TlInSex(TIInS:)« (0x<1) are grown by Bridgmen method.
Prezoresistive effect of oblamed single crystals have been investigated. There have been treated (he influence of unistial siress
f{eompression and lension) on the dectroconductivity of mentioned arystals. [t is established that dependence of tensosensitivity of

single crystals on the stram is of non-iinesr charscter. Al the stram change from 410~ up to 14 10~ the tensosensitivity decresses
from 386 1o 435,

Pedaxmop: M H. Azmes
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SJAEKTPHYECKHHA PA3PA/ B BO3AYXE B0Jb MNOBEPXHOCTH TBEPILIX
AHDJEKTPHKOB, HAXOJAUMXCH B QJEKTPETHOM COCTOSHHH

T.H. IAXTAXTHHCKHHA
Asepbaioxcancxas [Nocyoapcmeennas Hegpmanas
Axaoemun, Bbaxy, np. Asadmz, 20
(Mocmynsuno 10.01.96)

Ha ocsosasse iy cHins 3eXTPHEEKOND POPIEA 3 3Oyl CPeas RAOTE NOSCPINOCTH NPCIREPHTEIRAC MICKTPETHPOBaH-
MY DOSMEDHLT TOSTTDHEECS DOEIMS0, ¥T0 D038 OPHENTNDOBANMAT INNCSSH B MATPEPYIOUGLL MOScR. SOMMNKMIDMNEE B pe-
VYIS TATE IFECXTPETHPOBAMME NOIMDHALL DOICKTPHEOS. COMIMET YCIOSHS 113 SOPMMPOSAHIE OMIAXS OIMOHMEMHILT ¢ LIEXTPOIS-
—W“Mmm“ﬁ—nwnmmmm
m-ﬂmm“mmlmmm

B a3exTpiecckos node Buicoxofl HHTCHCHBHOCTH, oC-
IH MCRIY WEXTPOJAME HapaXy ¢ rados HAXOJNTCE H
TBep il JOICKTPHE, TO IPH COVIAHNE HA NOBCPIHOCTH
nocicasero Hambomes GIATONpHATHOMO yCIOBRN ASOM
POIACEE IBYX EDONNMIMOHHLY CPcI BOMHEESCT PAIPEL
Am BOUNOSCHEN MICKTPHECCKOTO PAIPEIA BIOM DO
BCPIHOCTH MNIEETPHEES Beofxogmuo ofecnesmTe Takoe
PACIPCACICHIK HANPIRCHHOCTH DOAN y [OBCPIHOCTH
DDICKTPHES R B [231080M NPOMEXYTXE, NPH KOTOPOM

Essax 5 Erpux
e E, 8 E; - BanpamessocTH NOSS COOTREICTREHED ¥

(1)

HME BCEANCHHS DOIN, 8 TAXEE JA00PM MEXTY DOO0KE-
TPEEOM H WEXTPOIAME ¢ NOBMINCHHOR HANPINCHHO-
CThic DONN B HMX OPEBOINT K BOIHHKHOBMIID IICKTPH-
SCKOT0 PAIPATA AJOIE DOBCPIHOCTH TBCPIOID IHAICK-
TPHER H K CHHECHHIO VEXTPHSCCOK0R OPOSHOCTH Oposc-
EyTEA.
llpa ycTpascmm mamcyxsiasELX GaxTOpos 3mex-
TPHSCCKHE DPOMHOCTH MCEIY VIEKTPOSAMH OPH HATH-
THE DOICKTpHE: H 60 BOro HaTHTEmEC NpWOTHEa-
TR Y INeERe PATPLINOI0 TYTH B0 NOBCPIHOCTH
OyTH OyTod COMIAHEE Opcrpal B miUk pobcp IonoaHER-
TCRHO YMCHMIAST [PASNCHT HANPEECHEOCTH 0O NO-
EBNIXTPHEA H OPHBOIHT K BELTIOTHCHINO YC-
monsx (1)
B sexotopsx paforax [1,7] noxammactes, o Be-
CMOTPS Ha Bmoancsec yoioans (1) oymecTayioT daxTo-
Pil. 5013ACTENE KOTOPAT YBCIHNTHMBACT JHAICHET HMCIO-

O MHCHRE, YTO OHHM ) TAKHX $axTopos womeT GaiTe
LR TPCTHOC COCTONHNS DOICKTPHGCCKoR 9acTH Doan-

Exmseme j3cxTpeTHOro cocTosHME B UDICKTPHEAX
Ha JIXTPHICKEN PaIpLl BA00L MX NOBCPXHOCTH HaMH
EDYSAJ0Ck HE OPHMCPC PAls DOIMMCPHL MicHox. Ha
OOBCDIHOCTH HOCIKIYCMOE [ICHKH yCTAHABIHBATNCE
BCPTHRATLHO IB2 NSPALICILHLN [BUTHFIPHTOCKHT 130K
TPOia D HCpXABOINGH cTamM pamcTpasit |5 wm (puc.
I). lan conzasms KOHTEXT2 TOPIN 30eK-
TPO20s TIRATCILEC NOIHPOSATHCE H MPHEHMATHCE K HC-
Caayodid ofpaiman 32 CICT TERCCTH MICKTPORAOR, CO3-

zasas masncumse 80 xlls. Omm o sexTposos Gaix 3a-
3QUacH, Ha IpyTofi Dojamanock Hanpixcsse. Paccros-
HEC MCEIY MXTPOIAME HIMCHEIOCH NCPCIBIECHNOM
0XBOT0 HI MEXTPOIOR

umx (TBBA #2.3. 4=101-10* Ow-u), mavsmonspsas -
o nomapbonata (TIK, &=2.9, 5,=10*4-10'5 Ow-u) ® Do-
IEpHaY - ) DODEDTHSCHTepopTamaTa (mamcan, ~3.5,
A=101-10% Os-u). [locaesses, xax msecTHO, snaserTcs
G HRIM 33eXTpeToM (3]

Jlo opsmencsne nacsox B 1ICKTPETHOS COCTORMME ON-
PCACILIACE JABHCHMOCTE JHASCHME DAIPETHMY HAMpS-
xcumfl (U)) smeayy exTpojas MS0m [OBCPIHOCTH
UCHOK 0T MCEWKXTpomHoro psccTosEms (/). Sxcncps-



mex [IOBA n MK cosnagmor. Habmogseres sewmass-
Temaoe cumesme U, 8 crysac macsxs ¥ mascasa, TTo
OLICHRCTCE  CPABHMTCILEO Baicokofi MOBCPIMOCTHOR
oMXOCTRIO ofpaios i3-3a Gomumx Eavcsmfl BOaex-
TPHriccKofl NPOHMIACMOCTH BocacamEy. XapaxTepscTa-
K U,=f(1) x18 nacsox 20 OPHBCACHIE HX B YICKTPETHOS
COCTONHEC DOKRIAHM HA pRc.2.

U8

Fuc. 2 Teuncparypmue jamscsmeocts sosddmments Xoa-
32 oOPEILOS CEMCHILIA MLLIKA JO B Docae ofiayse-

MR DELDETHRMH G OOCHCAMN JIEKTPORCE ¢ WP
el 6 MbB

/i npuscacmms mocacxyoMax ofpanos s aaexTper-
HOC COCTOSHMC HS JICKTPOAM NOIABATOCH B TCICHNC OF-
HOTO Saca NOCToMMNOC Hanpexcume U=(0,8-0.9) U, Or-
MCTHM, ¥T0 J3CKTPETHOS COCTORHEC BOMHMKACT M OIPH Ne-
poMcHHOM HanpExcsi. OD1axo, B ITOM CTyRac JapLIM,
Kax 5 ofbcMe, TAK M HA DOSCPINOCTH NOACKTPHKA Ha-

HX 1 EKTPCTHPORAHNY l:--nn_'-n-
Crefl, TIN mEHOKX I Op<IBSpHTSILHOS Bo1achCT-
BHC NOCTORHHOMN GOAN BOIEAMHTCHAC cmxact U, a 8
cayusc [1K u aascana yTo Gamesme cocranaser 20-25%.

Kax msecTso, nosascime 13X TpeTHOrO cocTomaE B
DDIKTPENAL, B SACTHOCTH B DOMHMCPEL, CRIIAHO ¢ H-
NorH0f H MEIPAUMONNHON NOoINpHIADIc N HEXoDICR

CHMMETPHTHMLOL OTHOCHTCIMHO LCHTPS MCIDICKTPOIHO-

mpwt_mpn]mmq-

THHM PACTIDCACTICHHS JICKTPCTHRX JapUIOS - [ETEPOla-

PAAOS, COCTARICHMLIC Ha OCHOBE

BCPAHOCTH UcEok 0 [TIB ] (a) 1 aascasna (6).
Hoscpas,

KOMOEHCAMCR LVEXTPeTHOS PaMOCTH OOTCHIGIATIOR”
[6]. moxasamm, wro nocae 3mexTperMposamNy 3 Tewemme
OZNOTO NACE MAKCMMATLHAS OIOTHOCTS JEPLIR B Npw-

+5-10F Kahw?, [IK w
cpemEad ! - £1,2-10* Kahe®. B cayuae
ofpacuos i MIB/] meomaocT: 12psaoe obomx maxos
oxmamacs mume [0+ KoM’ [psecpenlt rpedem pac-
mmmn_m
TPRPHE i EDMCPTHNN MAKCHMATLHERX JHATCHNR LI0THO-
CTHT 12pRI08 4, , NOKAIAH Ha puc.3 6.




[I] EC Kosewnpoud, A A ITanos, BB Axusce [51 AB Heswoe [lpmucncimc :acxTporpadems Tu ue-

ImexTporexEmxa, |988, N3, ¢ 35-37. 308NN OfLOMHLT H DOBCPIHOCTHAI JMPLIOS.
(2] H.M Bopmuax, B M. Bapuscdos, O H Kondpamos, Astopedepar maccepraigm k1. M., M3H, 1971,

E K Bomuoe Smextporexsmxa, 1989, N2, ¢.21-25. c.28.
Bl Ssmexyperss Moapea I'. Coconcpa, M., Mup, 1983, (6] A M Mawedoe M A Kypbanoe u dp. Dmexrpermati

c 486 MPPeET B KOMIOIMIBIOHHA CHCTEMAX DOTHMED -
] A Jyweoss. Nomaecpsmee sxaexTpers. M., CTECTOMC)0 MK TpHK. Baxy, HOAH Axcpb.,

Xinanz, 1984, c. 183, 1987, c.69.

T Sebtaxtindki
ELEKTRET HALINDA OLAN BORK DIELEXTRIKLORIN SOTHI BOYU HAVADA
ELEKTRIK BOSALMASI

Eﬂ-hﬂﬂn_w-ﬂmm“ﬂnt“hﬂ*m
glsteniy [ stigameteamy dipcllar ve migrasrya welnms yaraidub clektrik sabesi ciektrodiarh eyni gareys mabk yikl hisse
alier bundusun yaranmauna gerail yarader

THE ELECTRIC DISCHARGE ALONG THE SURFACE OF SOLID DIELECTRICS BEING IN
ELECTRET STATE IN AIR

Th-iiihuumﬂﬁﬂ“ﬂihuﬂﬂ-ﬂﬁmhuﬂm.h

s surface [t 5 shown, tha: field of betcrodncharpes overlappmyg smuwsoidal clectric field between clectrodes trigmg electric
discharge at less values of effeciad volage.

hi-ﬁﬂ.ﬂhmm&ﬂmh-“m“uﬁmwnﬁ
along its surface.

FPedaxmop: M.T. Ll aomaamw s
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K.A. ACKEPOB

H

AH Asepbaiioxcana

Domoarexmponuxu
Baxy 370141, ya. ®. A2aeea 555

(Mocmynuso 12.02.96)

Hm_v_ﬂw-mmpmﬂmmm_
m_mm“mlmlm“nﬂlﬂl
Lm:llmumwﬁmqnlmm_m_mh_—n*-
TOS DpOTEXAST NpH TesnepaTypat 313-513 K » :BecuwocT® OT THNS SodexTos ¥ Buas ofaysesns.

MMmmlmml_-lmmm

B nocacammc rofi NOSBMIOCE BOCKOMLKD cooGimermi
0 2cBcTRiE oSTyScHEN BLICOXOYECPITTHICCKHMHE TACTH-
OaME H3 S3xTpodenemcccse cpoficTea  EEXOTOpMIX
CIOHCTX DoXymposommmxos [1-3].

Jammnas CTaTLE NOCRSINACTCN HOCACAOBANIDD BIHEHMY
TAM048-EBAHTOS, MICKTPOHBOIO 06Ty ScHNE ¢ JHCprHch §-
25 MbB ® rasva-sefiTpossoro ofizyscsmes Ba JaexTpo-
$anarsccxie C3OfCTEE MOHOKPHECTALIOS CIORCTOIO CO-
CTHCHEE CCICHEIA LIRS, BMPAINCHERIL MCTOIOM MCH-
ACHHOMO OXIANACHHE H HDOXPOHHOIO OTHEIa obaywen-
Hx ofpanos.

Jo r nocae ofirywesmts 3 mHanaione ToumepaTyp 77-
300 K conaimc ToMICpaTYPHMC JABHCHMOCTE Koo§-
¢enmaceTs Xoama (R) B yamsoro conpoTemacms (o).
Hisepesms nposoUTRCE NpPH DCpoMCESOM TOKS B Mar-
HETHOM Dose RErysamm 2-10° e,

v &, (o0t

b

= WAL

b §

ii547 810720
29rre)

FPuc. | Teuneparypenic Jasncumoctn xoodedmpeenta Xos-
3a ofpeuce ceacsmas raimes 30 B nocae ofirywe-
N PELTHRRONE fUOCHCAMH [ IMM 8- KBANTOR

obolmancemi » pabore Ry, Py W 4y COOTBETCTBEHNO).
TMocae ofryscams 06pati NOMBCPIAIMCE IDOXPOHBOMY
oTENry » saxyywe Hocacaosamsnic mEaum cpecTammd
o621 T DPOBOAMOCTRIO P-THIA ¢ KOHICHTpamech H
DOIBHEHOCTLE IMPOX OpPH KOMEATHOR ToMICpaTYpe,
cooTcTcTRcHNo p=5-102+ 10" cu? m =50+ 250 cu¥B <
Pacnpeacacime scxoman adoxtos 3 GaSe woxso nafi-
™ » pabore [10)

Ry (cw'raga)

e

Puc. 2 Teuncparypemee saancamccTs xoodebmpss Xos-
2a oSpaiIon CeSENEIA MALTRY 30 M DOCIe ofiTyse-
;Tl-_h—lmcw-

B obayssmnn ofpasnax Gumo ofmapymeso wse-
CXOMLKO THNOS JOKANLHLIX ICHTPOS. 3T0 OPCEEE BCITO
MCINHC AKIENTOpE N, H S0HOpM N ¢ paIHOCTHOR xoH-
oesTpammecf N, -N., spaxTepenyeumoll  EMOEOTOMIEDS-
Typsofl “nomxofl” Ha xpsmux 2, (T) (pmc.| u 2). [lpu o6-
Iy9OMHH [AMMA-KBEHTAMH H JIKTPOHAMHE ¢ dEcpiach
6 MaB scuroma (N,-N,) caasasa pacrer, 2 npu Som.-
mx @uooescax ofaywesm nagact, npefmoEascs K Ec-
ROAHOMY IHASCHMIO H CTAHOBMTCE IANE HEEC Hero Im
ImxTponos ¢ yacpruch 6 M>B. B rome spous, xoras of-



JESPEKTOORPAJOBAHHE B CEIEHMIIE [ ALIHE UPH MOAIEACTREE IPOHMKAIOUER FAJIMALIHH

TyScHEE NPOBOIHIOCE MIEXTPOHAME ¢ 38epiuel 25 MoB
H BcliTpoHAMN EMITYyILCHOIO pcaxTopa, (N,-N) Dam

B ofay9cHRE MWEXTpOHAME
sscpruclt 6§ MbB. Ha sam sxwromgy, mvcsmo ¢ yrau of-

yuonumaTecs. B mnxoossnux xc ofpaimax, » xoTopax
B HCIOZHOM COCTONHEN INGO Baime N, mafo mmme N
(JTIH TO W APYTOC ONHOBPOMCHHO), BCICACTEHC WTO CXO-
POCTS YAANCHRS N, ¢ CAMOI? HATaXa BAIDC, SeM No, & B
ZAThACnGM JTH BCINTHNL BMpasteawTol [losTomy
(N,-Ny) cHasana DAZACT, & IATCM CTPOMNTCE K HACHINS-
moo. Tomom ofpaion woxmo ofsscmms mabmoscc
HAWH SAGCHHY B O0HapYRCHHLIC OTHNTHS XIN PRIHLX
ofipamios m padEsix sHAcs obayscsms. Ho, pasyweetca,

Jpyrea xspaxTepmnid Ti ofmywcmmix oSpasnos
rayGoxsn

HEA WIEKTPOHAMHE ¢ dEcprichl 6 MOB ero sBeprs mosm-
Jamee MOWET GwTe onpeacacua npefammesso. Ha oc-
HOBAHHH HAIMMX IAHHLIL JHCPIHA HOHEDAIMH IAHHOIO
yposus passma ~£,4+0,2 3B. K comasesmmo, xuw yxaas-
HLO BEN08 O6TYSCHEN OUCHNTL HIMCHCHEC KOHIKCHTpPS-
HH 4, Bt OPCACTAATSCTCS BOIMOXHLNM. Tax, =a pac. |
ITOT OEHTP AOCTETONHO WCTXO OPOSRINCTCS TNIE Ha
xpumoff 3, 2 3 Tammcfies BIRSENE cTO MACKHpYCTCE
womnaIpect Jpyroro yposan B caywae ofayecroe aaex-
Tposass ¢ yacpricll 25 MoB Taxse nafmoamsoren nes-
Tpei, nosobemae L.

H puc. 2 xa sefomumx gumocncos oucHNTS 38cp-
M0 HOEBDSIEH YTHX HETLIE, HO B CHIBHO 06-
xyscemsom obpane (xpusse 5.6) ona Gmoxa x onpexe-
acEHOfl BAEDC IIN 4, H MONHO ONPCIETNTS HIMCHCHEC
KoHIEHTpaIAR u;, ope ofaywesmm. KomuceTpames u,
MCUKHNO nagact ot 5-104'ae xam $umo-
aaca ¢ =10* ar? nocae daoenca 10 ou? -go 3-100 cu?,
Taxoc noseassmee EHTpPa NOIVOINCT NPSIICOIOENTH,
¥T0 OH mascTol “coScreamnad” sodexToM comcEma
ALTHE, NPECYTCTRYIOUDIM 3 BCLOMHOM COCTONHMEN H HC-
FCIANOMHN TPH BIAHMOXKACTEHE ¢ NCPBHIHLIMHE PaTHa-

T obaapymesnmx Iedex

PCTREM HD HAMH OCHOBHRIX -
TOS, OPECYTCTEYIONDAM BO BCCX HCLOMMX B o6Tywesnmx
obpaiaz, saaweTcs NEHTP ¢ IECPIHCH HOHNSAIDEH OKOI0
04 3B () KosmemTpampes storo sedexTa He MomeT

xoodduupicHT @ 8 4 ~T* gocreran | 8+8, o pec. 3).

Hau Be misecTes MCIAHINN PacCesHNY, KOTOPMA OpHBo-
D G x Taxoff TemmcpaTYpHOR JSBHCHMOCTH NOJBEE-
HOCTH.

- e

2y

5-NPF . P
o

T(K)

Puc i Toswneparyprikie MBNCEMOCTE DOZSMEMOCTH OCHOB-
HAX BOCHTERCH ToKs OSPINUos CeREHNEA MLLINE 20
1 pocas oCIVSOTEE PELIHTRMME (LIOCHCEMA TEM-

Bowsoxmo, ¥T0 oHA camaHa ¢ BOJPECTAHMOM NDOX
AcficTesou o6.TyICHNE HEOJHOPOIHOCTH H SHENOTPOTHE



ICXTPHICCEEX CBOfKTS cocacHMa ranms. Taxoc Bo3-
PACTAHEE DOATBCPEAACTCN HIMCPDCHHEMM H,;; H o, T.&
HIMCDCHRSMH 3 HANDAMICHHN, [apaTIemLHOM ocH "C™.
Kax msecTso, NposoiMocTs B ITOM HANPELICHNE HO-
CHT NPLIKKOBME LIDAXTCP H NOABMEHOCTS A, MOXEET
GusTe omacass sspaxcnmcu [6,7]

=Aexp(-AsxT)

I3 A KOHCTAHTA, k - DocTosHHAS Bomuindama, des
IEcpreTHsccnil Sapecp Tm nopocxoxa EocETERE WD
Ciod 8 CIoR. INCOCPAMCHTATT HbiC TOMIICPATYPHRIC 188H-
CHMOCTH 4y, ZATH HAM XTI8 HCIOJHM oSpaiios BemHIH-
Hy 46=0,09 3B, 970 X0Opomo COrMACYCTCE ¢ HIBCCTHRAH
AHTCPATYpHMME IaEshiE (7] [Tocse ofaywscsms rasas-
spasTaMM (Gmocncs 107+10* P) u sacxrponmum c© sucp-
meil 25 MbB $umocscon 10" o) 4s
sospocaa 3o 0,13 3B. Taxew ofipssow, noxyscssnie Ha-
MH 1aHHLIC YK2IMBAIOT HE BOIMOXHYIO HCOMHOPOIHOCTS
B PACHIPCACICHEN PAZHAUMOHHLY ZodoxTos B GaSe

ucxyTEAX. Heobrom0eo oTMeTHTS, STO Bee ofmapyxen-
Hbic Hau® >PPox T HocaT ofLoEnifl xapaxTep.

CoamMahio OposcITHNLC HCCICIOBSAHNT HIMCHCHHE
TEMHOMO COMPOTHAICHAS KPHCTATION CERCHIUIA TaUmN B
oponecce ofaywcHEs 8 paumwuHM: cpomar (MmmscpTimai
1), KECIOPOA, BAKYYM) NOKZIATNH, YTO POME MOBCPLHO-
CTHMX YPPEXTOB BO BOCX CTYIAEY HCBCTHKA.

CaexyeT oTMCTHTE HOMATOBAXHYO POl PATYIOPS-
Roseumnx ofaactelt (PO) » cencsmne raxmmes. Jas of-
pounos GaSe, ofinyscmnix mexTposaum ¢ scpruci
25 MbB nposcacs pacseT THCAA OMCICHHELN aTOMOS (N.)
(moporm ceameERs BaTM TmOMNME xc, xax 8 ZoSe ) »
00Ty 9CH0

No= 200,

Jaz scfitponoro oSy, ¢CIH OPHEATS, YTO NO-
por ofpacosasmmx PO » GaSe, xax 1 » 2pyrux noaynpo-
soxFmxax [4], maxompres sfimnm sscpran | B, To -
20 TORCEHLX 3edexTos, COLIAHNLT BCRTPOHAME, JOIN-

BOIMONNO IMINL B ToM crydse, ecum PO » GaSe sacTas-
HO PSCOAZMIOTCN ¢ BAUMCICHIOM TOSCTHR JodexTos (Ta-
e mpoticced Habmozamice s [nSh [9]), mbo mupxs 1a-
IBaTNBAIOTCE oSARCTEMR 0fLEMEOTD J8PLLA, OKPYRAN-
munan PO.

Fhoxpomnufi oTaoW Dokadad, IO KOHIKCHTPaIDEE
Aapox 3 ofpainax, of Ty SCHHMT HMITY ILCHMME BeTPO-
HEMH, MVIENTPOHaMH ¢ Mepriucit § MoB B ramua-xeanTa-
MH, BOCCTAHARIMBANOTCE 30 HCIOZHOIO IHASCHNE yRe
mpi 323423 K. Suepris acTHBAINE OTXHIE COCTARINCT
0,5-0.6 3B xax :zexTponos n mefitposos u 0,2 3B - xax
rasua-ofayscsms. B crysac ofixyscams amexTposass ¢

sscprcl 25 MbB orxmr mpomcrogeT mmm mpE 423-
453K c ucprucll sxrusamsm oxoxo 0,7 3B. Tpymso cxa-

TOpAl B COBOKYIIHOCTH MOIYT MPEBSCTH K CYIICCTBCHHO-
MY HNMCHOHISD JEKTPodenrgecymy csoficTs CIOMCTLI

(1] KA Acxepos @K Heoee LI Asupoe Bxn

" ledexTo0bparosasme B mpoticcchl
» 00Ty TIposo THHKAL "
scamp, Baxy, 1991, ¢.126. -

(2] I''E Abdyasses 3.J0. Cances, ©.H. Hemalinos, @.
A 3aumos, A B opumoe, KA. AT Asen-
pos. AAH Axpb.CCP, 1980, 136, N2.c.24-27.

Pl I''E Abdyasees A.3 Abacosa, KA. Acxepos,
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@A Jaumos, 3.J0. Cances, B H. Cmagderes. Hrn. [l A® Hogde @rr, 1959, 1. |, nam 1,c.157-159.
AH. CCCP, Heopr.mavep, 1983, 1.19, Nod, c. 679- (8] Bm "Omeseame npousccu 8 ofimyscsmmx noxy-
681. oposomExax” nox ped J1L.B. Cumpnosa, Hosocs-

4 AR llfex. Mecsa BOTO,1974,1.20, Nel, c.14-16. Gmpex, 1977, ¢.254.
[51 P.® Konomsesa, BJI. Jumeuncs, HA. Yxun. Bxn. 9 ©A 3nmos A4 MNoasxoe ®TIL, 1978, T.12, N9,
"OcobeHROCTH PADIAHOMBOND DOBPCEICHIY c. 1782-1789.
SSCTHIIAME BRCOKHT YHeprHi” (18] KOUT INeamenxo, [1.A. Cxybenxo, 3 J] Kosawox,
M., 1971, c88. B M. Kawsscxwd, C B sepunox. Ounsxa Tecpao-
6] A M Kipperman A.J. Peynenborgh Van demDries ro Teaa, 1987, 1.29, .7, c.2163-2165.
JGAM. - Department of Physics, 1968, p.322-826.

K.O. Dsgarov
QALLIUM SELENDS NOFUZEDIC SUALARIN To'sirl ILS DEFEKTOMOLOGOLMaS] PROSES]

manm te'irinden Bylas srasmdaks cmerj: mesafesi arur, dayaz domor ve derm akseplor 5+02 3B ve E+04 3B seviyyalermm
komscatrassyan deyna Stahanuam sévindes ve defektiorm tpmden sub olarag radmsiya defektiori 323-523K temperatar -
tervainda yox obur Gésteriimadyr ki vk GaSe-de defekilor ssasen nylar araunda smeio gofir vo orada toplamr.

KA. Askerov

DEFECT FORMATION IN GALLIUM SELENIDE UNDER THE INFLUENCE OF PENETRATING
RADIATION

The mflnence of penctrating radistion on clectrophysical properties of p-GaSe has been mvestigated. [t 5 shown that under
the mfience of penctrating mdmtion coacentration of shallow domors and decp scceptons Fo+02 eV and E+0.4 ¢V vary aad

epergetic barrier for charge carrier bopping between hiyen abo morrases. Annealing of radiation defects courses at 323+ 51K the
lemperaiure region i dependence on the rype of defect and the kind of irradistion.
[t bas been shown that radmimon defects are created and stored maxmly & the mieriayer space of galimm sclenide crystabs

Pedaomop: T P. Meonues
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ANORMAL PIEZOELECTRIC EFFECT IN POLYMER-PIEZOELECTRIC
COMPOSITE SYSTEM

M.A. KURBANOYV, M.G. SHAKHTAKHTINSKIY, S.N. MUSAEVA, A.l. MAMEDOV
Instituse of Physics Academy of Sciences of Azerbaijan,
370143, Baku, H. Javid prosp., 33
(Received 12.03.96)

Om the basis of analyms of theorstical snd experimental mvestigations of properties of active polymer piczosiectric composites
it has been shown. that mteraction between the phases pisys a sgnificant role for formstion of the piczociectric effect in these ma-
terials. The sucoessive registration of different ind mtersctions on & phase nterface is specificity of physics of the compositional
structures. It has been shown. that the effects connected with the clectrothermopolarization of a piezophase in the polymer-
prezociectric sysiem are explamed on the basis of model. demonstrating the creation of the quasmeutral sysiem of the onented
domain and the charge stabdized on the phase mterface in the polymer.

The

- “T-Md‘__l; where ¢; and &; arc diclectric constants of the polymer
ormation is based on account of characteristics matnx (phase [) and peezoceramic (phase 1), accordingty,
constituents. In this case the geometry (size, shape) (, und C, are appropriste clasticity modules ® is the

mhﬂﬁe#ﬂ-m#: volume fraction of piczofiller, °d,, is & piczocoefficient of

intcgral characteristics of composites are taken additive piczofiller. Taking into sccount £>>g and C>>C, one
[1-3] However, onc cannot ncglect the interaction be-  Oblains

tween the phases formed the composites as far as it be-

comes dedsive in formation of their propertics for many 15 2

cases [4,5] Below we shall make an attempt to show the dyy = ‘ o @
necessity to take considerstion the mterface intersction, (1-®) (2+3D) &,

miter{ace
tions in it in formation of the composite properties on the ex- It is scen, that the piczococflicient of composite is
ampie of the disorderad polymer -preoelectne sysiem proportional to & of polymer phase and piczoceramic

based on & polymer dickectric dispersed by picaoclectric "5ty ('dl/a). The comparison of the piczoclectric

Table 1.
&—uy(‘d,}“-imt’dsﬂﬂmw
of lead Zirconate-titanate famuly.
The used piezoce-
ramics and there PCR-1 PCR-IM PCR-5 PCR-TM LZT-19
foragn snalogues (PZT-5A) (PZT-TA) (PZT-75) (PZLT-5H) (PZT-19)
o bracket
2
G/eeVaN | oo 0,024 0029 0.0158 0,024
°d, /s, pCIN 16 - 1o 760 30
Numerous experimental results [5-7] for composites tion of piczoparticics is equal 10 2ero (fig.2.a). During
in the initial moment the

esscs in the i for choosed T, and E, Later on the injected
tion of the composite. Such interconnection may be ex- mﬂm&m-lnhﬁ
plained on the basis of the smplified model showed m  on the traps near the phase interface. This leads 1o the

and in-



ncutral complexes imjected charges - oncnted domain fa-  must be absent. In the case, when the interaction between
vours the further injection and drift of the charges 1o- the charges localized in & polymer phase and particies
wards the piczoparticles and thar appropriate to polari-  polarization as taking into account, this maximum points
zations (fig2, d). t would scem thal process must be 1o the best polarization of piezoface in a composite com-
continued till a total polarization of the How- pared to a base coramic. In general case the appearence
ever, in practice a number of facts may it, forin- of maxims on diagrams composition-composite proper-
stance a deficiency of amount of the decp traps on the  ties shows the significant role of the interaction on the
mterface, & screening of the piezoparticles by sccumulated  interface.
charges and ctc.
1a0
L m -
g
2mo b
7ol
60 L
o w0 L
E " -
o | 1 1
0

0.2 0.s ©.6 © 0.2 0.4 0.6 0.8 1.0
Volume Frectiom - Volume Fractiom

"ok -y 5 v, of Fig 3 Variation of piczocoetTickent of composites with pie-
hi= ]

fraction for composites on the basis of poly of a
composites on the basis of polyvinyhdene Muonide
PCR-3M, PCR-37 - rhombohedral; PCR-7M - letra-
gonal. PVDF/PCR-3M (1), PVDF/PCR-TM (2).
FVDFPCR-37 (3). a(®), W{(O) and o &) points corre-
spond to the value of peczocociTicient of starting o=
ramics of PCR-TM PCR-3M and PCR-37.E;=3.5
MVim, T,=393 K. time of polarization - | bour.




)] TS.W-‘EMM

21 T Fuukaws K ishide and E Fukada. ] Appl Phys.
50, 4904, 1979.

[3] Compasition materials Handbook, edited by
V.V. Vasilev and Yu M. Tarnapolskiy. Mashinostro-
cnic, Moskow, 1990).

4 MG Shakhiakhtinskiy, A.1. Mamedov, M_A. Rama-
zanov, M.M. Kuliev, M_A. Kurbanov. Dokladi Aka-

- demii Nauk Azerb. SSR, 6, 21, 1987.
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HG’.W V.M. Petrov, V.A. Gusey-

Hﬂm AL Mamedov, M A. Kur-

M.3. Qurbasov, MLH. Sabtaxtinski, S N. Musayeva, ©.1. Mammadov
POLIMER-PYEZOELEKTRIK KOMPOZIT SISTEMINDO ANOMAL PYEZOELEKTRIK EFFEXTI
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BJAHAHHA MOPAJOK B TOHKHX IIEHKAX CHCTEM T1-S H T1-Se
AH. HCMAHIOB, M.®. ATHEBA, PM. CYJITAHOB, ®.H. ATHEB, P.5. HIA®H3AJIE

Hucmumym Qusuxu AH
Baxy-143, np. I'. [Jxcasuda, 33
(Mocmynuno 22.01.96)

Hactomnas pafiors nocsmnesa copesssonns GIMESET DOPEIXA B IATMEOICHAIAT TALINA H SRISCTCN MPOSOTECHNEM MITE-

puaze, onySomosssmoro s 1]

Ha oonose snamns wexaToMEmI paccTosnl 3 coepmsenmat cweTomsd T1-S, Tl-Se noxmano, 10 » Gamases nopamce aeopd-
ML 40 COTPERBOTON CTPYKTYPERS MOTHER, IAPEKTEPHRE LI KPHCTALINSECKOl PeuBeTIcn.

Ha KPPA zmx TLSs (pmc2, D ssommacsmi Tpm
saxceneysa: mps r =250 A, r =325 Au r =400 A. Bro-
pofl Maxceyw nps r;=3,25 A caabo supamen. Maomams

OwIIHC (x.9.=6) pamrycamm. pas-
o coraacao [4], 1,64 An 1 82 A 1 wonos T m 52,

asopdsoro TlS: MOXHO OTHECTH K PACCTOSHEEM MCEIY
sTomami TI-S. Ouecsxa 3Ha9cHES KOOPAHEAINOHHOTD
TICIA, COOTBCTCTRYIOMMEIO BTOPOMY MAKCHMYMY Ha
KPPA, saTpymsena B camM ¢ &ro ciabaid sauninesmend.

Ha tpemaen maxcinqyme (o puc.2 [1]), mo-ssumeso-
My, oTpamesd paccrosams T1-T] # S-S, Ecm npaamono-
ENTE, YTO aTOMM ccpul obpayywT rexcaroHRTLHYO
mIoTECITYI0 YNAKOEKY, KAK H B COYyS8C KPHCTMLLIHWC-

BOKPYT OENOTO STOMS TADEEN Z8CT 2 n=2,75, 2 xm Gmm-
mafmax coceaefl aToMa TRAmRS - Ans=35.6. B xpecTam-
sccxoft pamerxe ThS [3] avou Tammes mveer x4 mn=3.
B oTmewmsc 0T BCSX APYIHX IATLKOTCHNACS TALNRN, B CO-

EMe Amn=1
Taxmu ofparom, no Bammw Iassmaw GaEaEme no-
pans asopdsod B KxpEcTATIFCckofl $a3 ThS cosnaas-

oT € EpyToM.
z’mnmm 1] sasmmesn 3na Maxcs-
syma mps r,=3,40 A & r;=4,25 A; coorsercTayonme muo-
MATEM DO MAKCHMYMEME A,=90 B 4=155.
Mpeancsoxsm, TTo NCPPOMyY MAXCHMYMY COOTBETCT-
sycr paccrosmme T1-S. Pacecr wscas Gmoxafiom coce-
Acfl aTOMA TALEES 3acT man=6.6, 2 X coceacll cepu



mns=27-3. Oma meavcums GmOKE X COOTRETCTRYIOUDEIM
WaseHEEM ym mumxore ThS Bf r=32 mn=62
ams=3.0. MNoaysennoe HAMH KOOPIHHAIGIOHHOC THCIO
m =66 N McEaTOMEO: paccTomEme (r =340 A) yxa-
BEXOT HA TO, ¥I0 OXTROApsrIccknil MOTHR OXpymCHHEN
2TOMOS TALINS HIPacT OpcolIaimoury’™o pom 8 yna-
xosxe aTOMOS ¥ B amMopdmofl dare ThSs.

Bropofi maxcwwyw mpm r=425 A coorsercrayer
sexaToMimIy paccromneey T1-T1 2 S-S, Jas wmcas Gan-
AR coceaell TANTMY OpH YCIONHE, TTO STOME Cophl
ofpaIyioT reXCArOHAMENI0 NIOTHCAINY®O YOAKOBKY
(m=5=6), surmRcIcEHOS 1EawcERe an=21. [m uaccas-
soro amopdsoro ThSs [5] noaysesio snn=4.5, T.c. nowm
B Ima pada M INCTICPHMCHTLILHO NOTYICHHOC
IWINCHNC Ann T asopdEnn macsiox ThSs I Tax
e, KaK B 3 cayasc TLS; paumduec § IHA9CHENX Fnn
MOENC OOLECHNTS PAIPLILXHHOCTI0 CTPYETYPS uc-
HOK.

B maarpasc cocTossms cacTessd T1-Se [6] yxassma-
€Tcd HA CYMECTBOBAHNC ColcHMEOs Tammw ThSe
(66,7 a1.% TI), TiSe (50 a1.% TT) u ThSe; (40 ar % TI).

MACCHBHRIC DOTYySAI0TCE M
aax coctasos TIS, TiSe 20 Se [7].

Pue.
t_npﬂtﬂtmtnmu_m:

Ha KPPA awopdmoro TiSe (puc.l) sussseso Tpm
maxcinayma nps r=2,70 A, r;=345 A u r/=4,10 A; coor-
BCTCTBYIOUIEE [UIOINANH N0 MAKCHMYMAMH passni 4,=8,

4=16, 4=60.

KOC MCEATOMEOC paccTommme T1-Se passo r,=2.68 A [7].
Cysoia xosascHTHMX pamEycos Tas-
miS B CCOcHa, COTIACHO passa 144 A +1L14 A =
=158 A m Gmnxs x JEs9CHIN0 paDIyca Nepsofl Koopms-
sammossofl cpeput r; KPPA awopdmoro TiSe. Paceer

anet #=2,09=2. Jecs, xax GelI0 NOKA3AHO, M MM CHCTe-
i T1-Se, nanfonce seposTHAM Zomxmo GuTs X9, pas-
Boe #=4. A >To womeT GuiTh 3 COyIRS, XOTAR HE BCT, B
/2 sacTs sToMOR TAIINS OKPYNCHA STOMSME CCICHA.
PacseT 1589cHiS MMIOMATH N0 COOTRCTCTRYIONIAM Mak-

Taxu ofpasom, » caymse amopdenix macsox TiSe
MONOBHHSE BCCX STOMOE TALIRS B BCURCTBC OXpYyRCHa2
TCTPAIAPIICCNE STOMEME CCRCHS, TEK EC, KEK B B XpH-
cTaxzmrseckoll pamerxe T1Se.

Bropoft maxcmvyw mpE 7;=3.45 A womso HTepmpe-
THPOBATE HA OCHOBC MCEATOMHLI paccTossmfl T1-Sc. B
KpecTaTmrseckofl pancrie TiSe MeNSTOMHLE paccTos-
mo Ti-Se, paseni r=3,42 A Pacwer coorsercrsymusro
e et 5=68 B pecracmrecxoft papctee aTosai
TALINY OXDYRCHE 3 STOMEMH CCOKHS HE PacCTOSHNE
r=3,42 A TlooToMy MOXNO rOSOPHTE 0 CucmanmOfl ko-
OpTHHAIDEH aToMOB 11, SIMEafiunoum coccamME KoTo-
Paix MoryT SuTe mecTs B Somce aToMmos ceacna. Hambo-
Joe BCPOSTHRIM \I0Ch, NO-SIUBIMOMY, SATROTCE KOOp.IH-
HAOMH ¢ 1. pastnan m=6 u n=8. Koopmmamsousoc
THCIO A=6 COOTBETCTBYET OKTEMIpHICCKofl KoOpIMHS-
o, a 7=, xax ® 8 KpEcTALmIIccxoll pamcTEE, TOMCO-
HOBCKOMY KDY,

Tperufl maxcawyw mas KPPA amopguoro TiSe coor-

Tabmma 1.

Dua %E obepa Msomam mas Heroman

T > A | 5 |
TaS 284 | 410 - S |25 | - /K]
TS 250 3 4,00 4 56 - B3
s 2,42 33 4,00 4 6.0 5635 gj
ThSs 348 433 - 26 | &5 .
TiSe 10 346 4,10 4 4 ]




ALMAGHA NOPAIOK B TOHKEX IIEHKAX CHCTEM T3-S H T

Buamo pu IS OKPYNEHA TCTPAIAPINSOCKE STOMEMN CCICHS, KK M B
EPECTALTEecKoff pemetee T1Se.

I. B Tomon awopdenn muesxax TIS coxpammores 3. CrpyxTypmies 3mesmcHTaMe 8 amopdsofl nmewxe
CTPYKTYPHRIC INCMCHTE KPHCTAEANSCOKHX cocTomimfl, TiSe smawmoTes TeTpPasapsl, OKTEOAPE M TOMCOHOBCINR
KOTOPEIM COOTBCTCTRYIOT HAMGOMCE KOPOTINE MCEATOM- Ky§ ID 8TOMOS CCOCHA, B KOTOPRIX PAIMCINCHE ATOMM
HBC PRCCTOSHHE B XOOP DMHAIIOHHLIC THCIA. TR

1 B amopdenix nacaxax TiSe nososssa sTomos Tas-

(1] AM Heuausos, M.©. Axuess, P.M. Cyzmanoe, 1978, v.30, Ne 2, p.191-209.
©.H. Asues, P.E [llagusade "Ouwuuxa”, 1995, 6] M Xancen K Andepxo. Crpyxrypa meoinmx
N3, c48-63, cuasos, M., Metaxnyprnaar, 1962, 1.2,
2] IO [Noxmasyes. Kpucrazuorpadus, 1976, c.1488.
T21,8.6,c.1169-1174. [l L Cerinka A. Hruby. Journ. Noa-Cryst. Solids,
Bl JAH Man. Kpscrammorpades, 1970, 1.15, 8.1, 1979, v.34, p.275-295.
c.471-476. Bl ©H Ames JH Tamapunoss Jacxtponc-
4l BK Babownein, B M. Opuixun, 1. Huden- rpadurccroe HecaeaosaEne amopdEoro TlSe.
Som. Cospocanas xpucTamorpadus, M., Kpucrammorpades, 1966, 7.2, 3.3, ¢.389-392
"Hayxa", 1979, 1.2, ¢ 359. Bl JH Tamapunoss nextposorpades
[51 L Cerrinka A. Hruby. Journ. Non-Cryst. Solids, HLX semects. M., "Hayxa", 1972, c. 102

C.L lsmayiov, MLF. Oliyeva, R.M. Saitanov, F.1. Dliyev, R.B. Safizado

TS va Ti-Se SISTEMLORININ NAZIK TOBOQOLORINDS YAXIN NIZAMLILIQ

Bu i balium halogendiermde yaum ssamhbjn wym ckmmasns best olmub ve [l}de cap ohmmey materaBann davams-
:.Mnntﬂ—hﬂiﬂ_“ﬁ-ﬂuﬁﬂh}-ﬁ“hﬂ#*m

D.L lsmailov, MLF. Alieva, R M. Saltanov, F.I. Aliev, R.B. Shafizade
SHORT-RANGE ORDER IN THIN FILMS OF T1-8 AND T1-Se SYSTEMS

The preseat paper abstract deal with the determimation of short-range order m chalkogenides of talimm and @t 8 the con-
tmuation of materml publshed i [I] On the basis of asalyss of micralomc dstances i of TS, T Sesmtenu it 5
shown that in amorphoes phase the structural character properties of crystal nttice are

Pedaxmop: T F. Meonses
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HCCAEAOBAHHME JOCTOBEPHOCTH PE3YJILTATOB HIMEPEHHSA OBIIEIO CO-
JAEPKAHHA O30HA B ATMOC®EPE ®HIBTPOBBIMH O30HOMETPAMH

H.I. JIKABANOB, MM. AJTHEB, X.I'. ACA1OB
Asepbaioncancxoe Hayuonassnoe Aapoxocuusecxoe A2enmcmeo
Baxy-370106, np. Asadmez, 159
(Hocmynuao 02.04.96)

B cTaTue paccwoTPENM SONPOC BOCIEIOBANES JOCTOBCPROCTE PEIYILTETON MNMcpenRS OOWIETC COSCPASNNN CICHS B ATMO-
Clepe ¢ DOMOUIMG (MUELTPOBMI ICHCWCTPOs. [Iposeacs CpeaRMTEMGl SHAGH BAPHAHTUS NOCTPOCHNA CDONOMCTPE © OTUE-

EA0UHM CBeTOPEILTpoM N 6o Bero.
TOBCPHOCTRIO PETYELTETOR.

Hmlmmmm
HAPLAY ¢ IPyrEME rIofanmung npoSacuaat Ha
HeTe, BodEEXIA “odjomosas”™ mpofmous. l-l_]'
BPCMCHE BCT cIHBOIO MHCHHE 0 mcxamise obpaloss-
s "ojrososAx 3up”. B To me spovs ofmenpsmsro, w10
CHIYCT PACOMITPHBATH KAK CCTCCTBCHMRI MCKAMIDME
PAIPYIICHEE OJ0HS, TAK H AHTPONOITHEMC PaKTOpPM,
oM WD KOTOPAX SRARCTCE HOKYCCTBCHHOC KOEUDHITHO-
HHpoBammc soaxyxa (1]

B mEacTosmes spews T0N HCCHENOBSHNS OOHOBOMD
clof STMOCHCPM INPOKO HCOOZRIYIOTCE IR Tposkic
orosomeTpid THna M-83 B aro womadesasm (2] O6as-
mmm!m“w

00 TONHOCTH YCTYNAKT CIEXTPO-
MMMIWM
i BE 10 KOHIA HEIVICHA BOOpPOc MPOSCECHEN 0M0HO-
MCTPHICCKHL IOMCpPCHER ¢ BACOKOR BOCTOBCPHOCTRIO C
DOMOIIRED U TPOBAI 030HOMCTPOS H OYTH HX IOCTH-
sosmn. B aanE ¢ saanesngoxcHsnd, Haum Geiza no-

COXPEAHRT 030HA ¢ DOMOTILD IBYIKAHATRHOTO GHILT-
POBOID 0JOHOMCTPE, KANUBMIA KAMAT XOTOPOrT COCTONT
o TONpHCMEIXS.

HapecTso, 9TO moCTOBCpHOCTE HMMepesay moboro
CHIHATR OJHOMMAYHO OOPCICINCTCE BETHIHEOA poyyiIL-
THPYIOUBEX [MyMOS H DOISIHOIC CHIHALA HS BRIIOAS HO3-
wepHTERELX ycTpoficts. [Tpivcasmemso x $umTpo-
BOMY OJOHOMCTPY CICAYCT TEAKEC YWOCTh, YTO HANNTNC
OTCEKAIOIIET O CACTOGRLIL TP OK2IbBACT IBOIKOC BIHE-
HHC HA POYMTHPYIRC OTHOICHNC CHIBAN-TYM Ha
BLXOSC PACCMATPHBACMOIO KAHAZE odosHomcTpa. C o3
HOfl CTOpOE, OH OTCEMSET SacTL OHOBOID CHIHALE M

CTOPOHA, OUCHHIHO, Y70 HATHTHC OTCEXMIOMIEIO $EILT-
Pe MPEBOINT K HCXOTOPOMY YMCHLINCHHIO [OICIHOND
CU'HALS Ha BuMXose xamans. EcrecTsesmo npemnoso-
XHTS, 70 HMOCTCS HEXOTOPOC IPAHETEOC MHANCHNE KO-
OPOITyCKAHNE OTCCKMIOIETO GEUTPa, Ops
OP<BLIDCHEN KOTOPOTY NOBMINACTCE OTHOICHHE CHT-

HAT-OIYM HS SMXONC CHCTOML
B poyymhTaTe NPOSEASHHOIO TCOPSTHISCKOND SHAMN-

LU OPHTE OPOBEIEHHES IOHOMETPHYCCKHT IMEPatifl ¢ MEXCHMAIMON J0C-

K > (1))




xB
4,0,

S=

A o aar]
@

4 [~k

Eo>p@upIcHT, OTPARMIOUDH CHEXTPAILHYIO YyBCTEH-
TembccTs YO $oTonpmaanixa, 8 Ncpsos NpeGimoxc-
HHH OPHHESTYO 32 DOCTOSHHYID BEINTHHY, dw.. -SCPIHIN
[PAHNTHAS TIHHA BOTHN 5 paloscu manayome YO do-
TOOPHOMENKR; Oy -ShiMHCICHHAS BOTHNHHEE $onoBofl co-
CTARTHOMCHE myMa; y; -IHMpHEHA KpEBof §YEXINH mOpo-
OYCKAHES HETCPQCPCHITIOHHONO CBCTOGRUILTPS; 7, -IN4-
PHHA THHHM NOrIOMeHNY; i -OCHTPATLMAY JIMHS BOJ-
M KpEBO# NPOMYCKAHNS HHTCPHCPCHIHOHHOIO CBCTO-
$aumTpa.

Mpadeon supaxcans (2), swBcIIonc OpH A.=300

nwwll:n-%-mmi..:l—

r

npusesesd Ba pic. 2 Hb rpademcos woxEO cacaTs Bu-
5O O HATHWHN MAECHMYMS OTHOINCHHS CHIHAT-IIYM Ha
suxoze YO doronpeanons. [Ips yTou meTpedyu oT-
HOMCHES CMCIIACTCE B JABHCHMOCTH OT BOIHWMHLI -
PR THENHE D07 IOMICHEY.

Kax maecso 3], » ycnossax ammochepsi 3owum xosuTyp
THHME MO JOICHAY CHILMO JABHCHT OT TAKHX IISPAMCT-
POB KAK TeuMDepaTypa B taaneume Cratecremeccufi 1a-
PAKTCP aTMOCHCPHLX yclomsll NPH NPOBCICHEN 030HO-

METPHSCCEH] HIMCPCHRR DPHBOINT K HcogHol Beompe-
ZencsnocT B aufiope onTEMamuofl rpassriHoll TacTo-

Thi OTCCKAIOWICTO CBCTOPHILTPS ¢ TOMKH IPCHME JOCTH-
ECHMY MANCHMATLHON BCINTHNL OTHOICHHS CHIHAT-

mys

s!

E E 2

] =0 O 24 Ceed

Pucl | -opa o; =10 nm; 2 - mpm o, =20 nm

Hoom o suaponsoxcsoro, MOKHO OPCTIORNTL
CREXyOup ATOPHTM NOSMINCHHS IOCTOBSPHOCTH -
scpernfl ofmero coscp xamiy 03083 $EITL TPOBLAME 030~

1. Heobromiuo oOesHTL BETHSHEY OTHOIMSHMRY CHI-
Havurys Si ops ¢gexcuposasmofl semrmme 4,

2. MNposecTn nosTopEmie MIMCpCHRE Sy TN Aoss
j=(1,n). Onpcacasercs mascEme j, OpH xoTopos S
AOCTHIRCT MAKCHME TH00 0 THESCHHE

3. B maxgon mncne inscpesmifl, nosTopss 0.2, Doa-

GuparoT oTcoxaOuDE CACTOHIL TP, IPH KOTOPOM OTHO-
(ICHIC CHIHAT-IIYM HMCCT MAKCHMATLHOC JHASCHHE.

[1] A1l Ocnsas KH. Bxszocxaonce. Oxpana npa-
pomsi M., "Koaoc™, 1984, ra2, c.69.

{21 CI1 Hepoe AX. Xperuan Cosposcmnic npobse-
ME aTdochepiore odoma. [ WEposcreomnaar,

1980, rad, c.118.

Bl BM 3axapos O.K Koomxo, C.C. Xueresyes. Jin-
2apsl B mocacjosasmc cmaMata. JI. Masposereo-
mgar, 1990, ra5, c. 160,

N.Q. Cavadov, M.M. Dliyev, X.Q. Dsadov

ATMOSFERD® OZONUN UMUMI MIQDARININ SUZGOCLI OZONOMETRLOR VASiTOSILD
OLCO NoTICOLORININ SOHIHLIYININ

Magaleds sizgech czosometrier vasnmils simosferde ozooun Emumm mugdannm Sk setcelen sehibivmin tedgiq ediknes:
msselslorine baukr Kesici jiq sizgec olan czonometris bu ofr sizgec chmyas ozosomet varmaian miqaysel analy edifir
Naticeleri maksama | sehihfiys mahi olas azosometrik Sicmelsrm apankoes: aiqoritm lekBf edilir

N.G. Javadov, MM. Aliyev, H.G. Asadov

THE INVESTIGATION OF RESULTS OF THE MEASUREMENT OF THE TOTAL OZONE CONTENTS
IN THE ATMOSPHERE BY FILTER OZONOMETRES

Is ths paper the questions of the stady of authenticity of resukt of the measurement of the ol czone contents m the atmos-
phere by filker azoacmetre are considered. Analyss of fwo varmal of cosometre wiih the cuttmg filter aad without 5 & given
The algorithm of the czonometrc measurement with the bagh antbenticty of results 5 proposed.

FPedaxmop: & M. [auscace



FIZIKA 1996 CliDII N2

BJAHAHHE JOBABKH AMHHOKOMILIEKCA KPESHIITHTHO®OC®OPHON KHCI0-
Thi HA MEXAHHYECKYIO MPOYHOCTD H CTPYKTYPY NOJHITPOITHIAEHA

C.A. ABACOB, A.I'. PATHMOB, 3.4. 5®EH/IHEBA, B.A. AJIEKTIEPOB
Hucmumym Qusuxu AH
370143, Baxy. np. I'. [fwcasuda, 33
(Mocmynuzo 04.05.95)

HASSEYRD OpO9HOCTE NPHHAMAIOC JHASCHRS PAIDLRIB- Fuc | lasncwmocts wexssmvecxoll opowsccms o(1.2)
HOTO HANPEECHHS O, COOTBSTCTRYIOMICTO BPCMCHH paj- OITHIECKOR IICTHOCTH (OF BOUNEIIE DXGSOCM
phisa JoarosewmocTH =1 cex lmw"{w—,lﬂﬂ*mw;‘-n
AEKWEROTD W MCLICES0 CIIRREEHROIT
Ha pmc.] nDpEscacrsd asscEMOCTH wexamsrccxofl ——pen

HiC YKAJHNAI KPHBAX NOKSIMBSCT, ¥T0 nemcsme 0,25 ?‘:Tlu.mmmm_-



e, HAME G0 MIYICHO WIMCHEHNE HAIMOICKYINDHORN
crpyxTypst [T npa secscnun KT®. Obmapyxeno, w10 see-
sk KT npusolsT & yMCHMUCHISO pIiMepos chepoin-
o8, ¥ ITOT MpexT Gasce ameren mpw 025 macc % KT®

-

(pc.2)

Iofanaw (2] w

Muspockesan [TTL e cosepxamero
1 ¢ sofassndl 0,25 wace %% KT® (6)

B palore mccaciomamo atiaHKe NpoUccca TEPMHICCKDND
CTapcHns i@ nposyHoCTHME CoficTea [TI1 ¢ sofasxol KT
BouclicTeme Temma ma sounomums [M-KTo Npo 0T TEW-
TensocTo 0.4 10 sacos OCVINSCTRINIOCE TEPMOCTATH-
posaNMeM B aTMOCPEPE BOLIVIA MPH Temneparype 393 K »
TepuoEade. LaNCHMOCTH  MELIHHYCC KON NMpOSHROCTH OT
BPCMCHE TCILIOSD CTAPCHMA [, 178 WMeALWHHO O E0K WCH-
HOTD BCx0aRoro (6e3 sobassn) TTA ® ero KOMDOYWIDNN C 20~
fasxof 025 smacc % KT® npescacws ma puc.3. Kax suamo
TEMIOROC CTAPCHME MPUBOINT K HCIHAYHTCIRHOMY POCTY
HELAHFSHECKOA MPOYHOCTH NPH MATMY SPEMCHAN CTapCHRE, 2
MPOWCLOINT pelkHA cnad (30 60%) mposHoCcTH W3-
R0 omEseHMore (1. Ozsaxo smexaswsccxans mpos-
HOCTs Mo ovnaaseEnoro (111 ¢ rofesxoi KT npax-
THHECKH HE MCHACTCN B JABMCHMOCTH OT BPEMCHH TEILMOBOrD

HTow.

CTApCHRS, MPIEeN IHINCHNE ¢ BCer1a Doanine wew v mcxos-
woro [ Toaobue peryasTame nosywess » 1 GucTpo
oz sensoro [ 6e3 gobassw w ¢ 3oGasxoft 025 uacc %
ET® CymecTeesMas pIOHHIE 8 VMCHMDCHEN MELIHINC-

cxoff nposysocTH wcxoamoro [T w MMM ¢ sofessclt mpw
GOTMII BPCMERAY CTRPCHME CBIICTEILCTEVIOT O TOM. §TO
KT® osxisaet crabunompyomce scficree [7]

Jnlz
2 & 6 afﬂ:l'

-
-

Fec J JassCweocTs Moumorsecsofl nposssocs (1.2) m on-
THcCEDd NIoTHOCTH norsomewes (=) rpvem (17 27)
sl o s [T o7 spesicin repus-
wecxor o crapesms: 1,17 - [T 6oy sofases:

e B

21 - T-02% wacc % KT

Crabwunmpywmer sefctsue KT @ anmworac e
HYyweno Ha ocsoes HK-cnextpos [8]. My HK-cnestpos Gauin
BAMMCICHE OOTHMCCKES MIOTHOCTE NOIOCH  NOTIOIDEHNE
C=0 rpymn [] » :asucwmocTH OT spewcwnn cTapessn. [Las
MPOBCICHMS CPAAHNTEILHOMD AHATAIE HIMEHCHME OTTHYE-
cxofl mroTHOCTH nosock HK-norsomessm C=0 rpymn D ¢
IMCHEHRCM MECTAHWSNCCEOR MPOSHOCTH O, Ha pec_3 rpaduxu
ITHL JAEHCHMOCTER CoBMemicHn  Kax Gaino omaeweno mume,
swcxprsecas povrocTs woxoaworo [T vaesmwmaetcs »
Np# ONPEICICHAOM BPCMENH CTAPCHRE NPAKTHYECKH Tepact-
ci. XapaxTep WIMEHEHIS ONTHYCCEON MIITHOCTH ¥XATIEaST
HA TO, 9T0 VMCHLMICHHC WMCIAHFSECKDR NPOYHOCTH & 128H-
CHMOCTH OT BPCMCHH TCPMMSCCROID CTAPCHMA KOPPETHRPYCT
C YeeawacHMeM onTescckofl naorwocTe C=0 rpynn [lpw
ITOM OGAMCTH PCINOTD YMCHBIICHNE MCLIHNYECKON EpONo-
CTH M YBCIMSCHHN IIOTHOCTH ERPOOHITLHEMY IPYIN CO8na-
a0t YeelwicHwe naoTHOCTH nosocw  HK-norsomesses
C=0 rpynn caMacTEICTIVET 0 NMpeobIataNAN MpoueCca 36
CTPYKUMH MOTHMEpEMX tenefl. Oxsaxo, kax cregyver
piuc.3, sacacnme 0.25 mace % KT npwsoawt x npexpame-
HINO WX Ta PEIROND YMCHLIICHHS MPONHOCTH M MDANTWYe-
cxM cTafumnapyeT mnsmcHcHie soRDeHTpaiom C=0 rpymn =
SABMCHMOCTH OT BPEMEHN TEILIOBOTD CTapeH

JasuCHMOCTI OMTHYECKOR MAOTHOCTH aMopdssoll BOIOCK
1303 cw™ wemtenno oxaaaacHHorD W GacTpO Ot 3emmo-
ro obpainos or coscpaanis KT s [T npuscacw taxme
H2 pac.]. Baamo, 9T0 ITH IA8HCHWOCTH AHAIONTHL 1ass-
CumoCcTH wexamwyecsoft nposwocTe [ or cosepmasmm
KT®. re rafmossctcs smascinyw npt coacpaamm KTO »
samriecTee 025 macc % Omwerin, 970 ¢ yBeawscmmen
cogcpxasis KT® » MM 20 025 sacc . coorsomenme
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[1] Hoodon CrafoDamges CHNTCTHSOOKHX DOME- Ni, 582
MCPOS MpOTHS AcicTais cecTa B Tomuma (mepesonc  [7] A Pammos 349 Sgenduess. Marcpmama 11
Hemenxoro). JI., Xmams, 1972, c.544. T 0o 0o-
2]l EH Mapxosa [JA Axueinsde H O Hcamube- movcpan. Amxapa, [992, c.148.
xoe Adepf X(mu XKypuas, 1984, Nol, c.135. B] MA Baoupos EIl. Mano, C A Abacoe Boapeli-
Bl BP. Peem, AH Caiyyxep, 3 E Tomswescxwii CTRHS VIEKTPHIOCKL e :tm-_:
KHHCTHICXAS NPHPOAR MPOTHOCTH TBCPIMX Ted moscxTpmos. Baxy, Sme, , G
M., Hayxa, 1974, c.560. P CH Xypxos HH Hosax. EA Jlesun, AB Cs-
[ BA T-H. Cozonosa, I'H. Tasunoe [oxn anpgowl, BH Bemmezpon. Bucoxosmomsx. coca
AH , 1962 1965, 1.7, Mo.7, c. 1203,
51 BA Kapaun, T H Cozosces, I M. Hadapeihwauau. [10) CH. Xypxoe BA Cywmos HH. Hossx Mexa-
Bacoxomoncx. coex. A. 1964, 7.6, Nel, c.165. HHxa nomnecpos. 1969, Ned, c 612
6l CH Kosecos. Bucoxomonex. coca B. 1968, 1.10,
S.A. Abasov, Y.H. Rabimov, Z.C. Ofandiyeva, V.O. Okokbarov
KREZILDITIOFOSFOR AMINOKOMPLEKS! SLAVOSININ POLIPROPILENIN MEXANIK]
VO QURULUSUNA To'sirl

Kreridditiofosfor turpusa (KTF) aminokompieksi siavesmm polipropileam (FP) metaniki mdhkomityms, cous qurulsjusa,
ﬂﬁ““#ﬂmwhhwlﬁ%*mmu

odiimes; mevank méhkemiym optmal artmasusa getad cuans ki bu da asbeten m ierohilerm Sktlbrmn wakmau s sage-

Mtoyyen edimigdir ki, 0,25 kit % qader KTF slavesi daxil edilmiy PP termik ve clektrik kihnolmesi prosesiorine qary daha

S.A. Abasov, Yal. Ragimov, Z.Ch. Efeadieva, V.A. Alekperov

THE INFLUENCE OF AMINOCOMPLEX OF CREZILDITIOPHOSPHORIC ACID ADDITION ON ME-
CHANICAL STRENGTH AND STRUCTURE OF POLYPROPYLENE

There have been mvestigated the mflwence of amimocompler of crezilditiophospboric acid (CDA) addition on mechasical
strength and structure of polypropylene (PF), o thermal and electric ageing processes. [t & shown that 025 mass % sddition of
CDA o PP brings the optznum imcrease of the mechanical streagth that 5 consected with the decrease of sizes of spherulises. It 5
estabinbed that PP coptamimng 0.2 mass % of CDA becomes more resstant to thermal ageing processes.

Pedaxmop: M H. Asees
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BIHAHHE SAMEIEHHA BHCMYTA CBHHLIOM H CYPBMO# B IMPOLIECCE
CHHTE3A KEPAMHKH Bi:Sr;Ca:CwO, HA EE KPHTHYECKHE NAPAMETPH

P.M. CAPAAPIIBI, HA. DI0BOBA, @.10. T'YMBATOB

Cexmop Paduayuowmsix Hecnedosanuii AH
370143, Baxy, mp. I'. [Jwcaeuda, 3la
(Mocmynuso 02.04.96)

Yﬂ_.m-“—ynuhnnlm“q_h&wmm
CTPYETYPM BiicoxoTeMnepaTypuofl cacprnposozmnell daud BiSrxCaxCusOy ¢ Towl 10 K, 50 3 poyymTare cHETES Xpome Bhico-
xoTeMnepaTypsodl faned ofSpasyercs 1 mNKOTeMDCpaTYpHaS oz BuSr:CaCurOy ¢ Te =80 K Coctas BiunSrisPbussCanCunsOy
FRIECTCS OMTEMATLMLIM 138 DOJVSCHES BucOROTEMOEpaTYpEOl Cecpinposcanel wosodess 12213

OrxpuTee HoBOTO Kmacca

IH TOYKH MIARJICHHN.
K mscrommewy spewcsmt 8 cicreme Bi-Sr-Ca-Cu-O
oOHApY e $au ¢ obmel

CRCPINPOBO TEIDEE
$opuyIofl Cajes1Cu0: (0=1,23), coxpamesmio
ofolatsanie N0 COOTHOMCHMI  KOMIIOHCHTOS
BiSr:Ca:Cu xax 2201, 2212, 2223 (1-3]. B crpyxTypsos
OTHOmMEHNH JTH $aiu obparyoT roMoIorweecksfl pay, &
KOTOpOM EANIAS CICAYIOMAS CTPYXKTYPS DOJYSScTCE D
OpcaLIymch 3003 cHNOM B BOS JODOIHNTCILACH Napu
cioes -Ca-CuOr-. Kpurwseckas Teumepetypa T. pacrer
no Me-pe Ypemrscans cogcpxaany Ca # Cu u cocranaser
oxomo 10 K, 80 K, 110 K xmx 2201, 2212, 2223, cooteet-
crecamo 4]

Hamfoaee saicoNOTOMDCpaTYpHRM

POECTHRHLIR cBcpInposommHfl Depexol ¢ T~80+490 K
(BisSryCaiCus0y-2212) & Teal 10+ 120K (Bi

-1223). OncecHTapHY®O TRfxy cocpmmcas 1212 ycaos-
HO MONNO OPCACTABHTS B BHAC CIOcs kaTmosos Bi-Sr-
Cu-Ca-Cu-Sr-Bi. B sacfixe cocpunenmy 2223 coarpmaTes
yxe Tpi caos Cu(h, pascacHEmIX JpyME CHOSMM, cO-
JCPEAINMME Xamhimod [5]. Yecnwrecoee wacia clocs oxE-
CH MCIH H KATHIDIN B YICMcHTapHEOR saclixe OpEBOIMT Kk
nossanessmo T. OTsociTonEul ofbed BucOKOTEMTE-
paTypuofi cecpxnposoxumefl $aan 2223 1aBHCHT 0T co-
OTHOIDCHHS BCLOTIL (BOSTHX I8 CHHTCIS) KOMIOHCH-
ToB, OT ycuoasil B SPOMCHH CHHTCIA, KOTOPOS MONET
COCTRRANTS COTHH 4Hacos [6,7]. SamerHoe ymeumwcume
cxopocT ofpasosammn 2273 Galio ASCTHIHYTO B po-
IYILTETE TACTHIHOIO 1amemenns Bi na Pb.

B macrommefl pafore mpaxTaamcEM poymMTITM
CHETSIa COCPXANPOBOINIHT KepaMEx cHcTosid Bi-Sr-Ca-
Cuo-O weroamm ATA, TG, TG » nopommosofi -
PPAXTOMCTPHN € NETRI0 YTOMHCHME PCRHMS TEXHOJOTH-
SCCHOro OTEHIa MoBodas: 2223

Ofpari DOTYSANH MCTOXOM TBCPAOPEIHOID CHMTT-
32 npm Teumeparypax 973-1113 K. [las camress coor-
BCTCTHYIONBEX COCTABOS HONOMLIOBATHCE LOPOMNO Mpo-

cymmcinnie npe 473 K nopomxs oxmcaos B0, CuO &
Pby0s, Sb:0 u xapbomatos SrCOy, CaCOs (pee uapxm
"OCY"). Camres nposomuncs mooranmoe 3 7 [MKNOS.
Cra%ata CHCXATH COOTBSTCTRYIOMIME OKCHIM
O mpa 1223 K, rarew gofesswm BiOs,
TIMATCALHO NCPOMCIEHBATH NOPOWOK M
» Tabaeryon mEameTpoM 8-10 sod, TommEEOR 2-3 M
Asaacsm ot 1 30 4 xfap. Pexoou Tepuoobpabonm of-
|--| OpOSOTHICE B COOTBCTCTRMM ¢ ZAHELMME Talims-
ma 1.

b

Tafimug I.
Pexsu Tepaocotpaliono xepaumsecssy ofpanos
ccTem Bi(Ph)-Sr
| T Tposcaxs- Oxaaxacsme
n'n LK TEIMSOCTS, S8C
] 973 10 B DESH 5O KDW-
BaTHOfl Temnepa-
TYPs
2 993 10 s
3 [1ral 1] GaicTpoe GrIax-
IEHRE
4 1053 0 E
5 1omn x LIS B NEE-
DN EXOTE
& 1093 15 LR
7 1113 10 oLIAE e OO
CXOPOCTIID
5 rpaghusm 30
TT3K, nocae wero
L R
WATH ) [esE
[das pogywcHEs JOMHHEpYOmCH BLICOKOTCMIICPR-
Typuo#t cacpainposozsmeft P 2273 mawm Gamo om-
TCIHPOBAHO H HCCICIOBAHO 4 HNECIIPHBCISHHL THIA
obpeans A B.CJI:
A - BisasPbessSr sCaz 1 CussOy;
g-mﬁmm
- Biy2sPbe s8be 2<Sr1 #Caz :Cu 1Oy,
A - BirsSbessPbe 33Sn »CaziCussOy.



rpade ope cxopocTH oxsazuicHns 10 rpashams. Ouesxy
OTHOCHTENRHOTO COMCPESHRE 43 NPOBONIIN mMyToM
COMOCTARICHNE HHTCHCHRHOCTCH TRppaxiiHOHHRY MAk-
CHMYMOS.

Hecacaosamme O@SCTHEE BlamvocficTais  Koumo-
BeaT B cicTese Bi(Pb)-Sr-Ca-Cu-0 noxazams, wro ofpa-
IOBAHMC CBCPAMPOBONIDIX a4y WIMHTHpYCTCS AByMA
cTADmME pamsoaciicTeis BixOh ¢ apyraum xounoscs-
Tamu npE ¢edosom npcspamcsEn 3 oxcie Bi npm
100345 K, & Taxme cxopocTao pausomcsms xapSonaros
cTposipes B xamume Hasfonee HnTencEm=OS BIAHMO-

aciicTeme B YIKOM TOMOCPATYPHOM HHTCP-

1103-1113 K, I!l?'rn-.l
Bam T OpE [LIARICHRS
(ezoTepursecxnil >ddexT mpu 1153 K ma puc.] coot-

BETCTRYET MISANCHNO cacpinposormmefl daxu) Cpas-
Esse [TA B TC xpHBMX Harpesasis # ONBRENCHEN
scex seTpex obpamos AB.C ® /i noxssamo, wTo o1-

TaTh, 1o ofpasosamme 2223 s cocrasax C u [ Be soxa-
IHIOBAHO NO TOMIKPATYPES, 8 PACTEHYTO 0O BCCMY AMS-
nasoHy TeumepaTyp oT 673 o 1103 K. amcTHOC yoomm-
ScEme cxopocTH obpasosasms 2223 (A) Geamo aocTHIHY-
TO B PSIVARTATE SACTHIHOIO Jasemesmes Bi ma Pb. [los-

3) samcmesme sHoMyTa Ha cammen (5 mace.%s) npuso-

5) npm 1093 K xpacrammnyercs dasa 2212;
6) opu 1113 K xrpscrazmnyercs nosma ogmodasuas
Ha ocsosasmm pacscTs JHCDIHE AXTHBAIDNH TCpME-
secxofl azcopSinmt B AccopSIpm KHCIOPOAA MO KpHELM
ATA, TG [B] naum ycTasORICHS KOPPCINpES SANNLX 00
H COCYINSCTBOBAHHID HIKOTOMIKPATYP-
HOR H BMCOKOTEMIICPATYPHOR ¢a1 B0 BOCX ScTMpex 06-
pamax A, B, Cr /i, noaysconix xax » soagymsofl, Tax
H B KBCIopomEol cpemat
B mafimury 2 cocaceal ZAHMGC DO PACICTY MECPIEE
AKTHBAIHR KHCI0-

mpolecca TepuEsecxofl Fecoplipm
poza obpaxmaum A, B, C, 1. H> rafmmgu 2 cacxyer, 10
HIMCHCHEC KOANSCCTRCHHOD CONCPEAMMY  CREENE
(obpaxmd A, B) Ma%o MIHSCT Ha JHAICHME YECPIHH aK-
THRAIMM Opofecca Topaamecxofl 3ecopSinm xmciopoms
cocammcrms 2123, JamcncHis CRBHMIIA B BECMYTS CYPh-
MOR OPHBOINT K YMCHBRINCHHIO JHASCHHY JECPIrHE

FPuc 2. TewnepaTypsas 1as8cHMOCTE FEETNOIT
COApOTHRAss G L cocTason: |- A2 2-C;3- ]

Ha roumeparypuoli rasmcamocrs p(T) (puc.2) »o



TeMnEpaTYpHOR
- Cpasnesmee caclicrs ofpamnoa A, B, C, ] noxasano,
IO 3aMcImcEme BB yTa B2 Pb n Sb s oponroce amrresa
xepasse Bi-Sr-Ca-Cu-O yoxopseT $opuMposaEme Bai-

- = 8 - e - Touncpatypnofi e 2223, o 3 poymTaTE amToa
“ = - — - KpPOMC BLICOKOTEMIEPATYpHOR dainl obparyeres mnxo-
TeunepaTypaas dasa 2212 ¢ T, =80 K. Uncacemoc wma-

Puc.3 Pesrtrenorpasaai ofpesaos A, B, C, A SCHEC OTHOMCHHY o0LOMOS BLCOKOTCMICPATYpHOR |

P — TomMXO omm ABCT OCHOBAHES YTBCPEAATH, TT0 ofparcu A
Lm“wﬁ—wulﬂ K_ﬂlﬂm ﬁ SBINCTCH (OMOTTHHRN H OOYTH DOIHOCTLI0 COCTOHT D

pamasercs » mom npw 103 K, 97 K, 95K u 91 K xax o6 238 2223

(1] C Michel eral J PhysB., 1987, v.68, p.421. 1.2, Nb 7,0.53-58.

(2] TRB Torrece etal Solid Stste Commun., 1988, [5) E Chevirs eral Phys.Rev.B_ 1988, v.38, p.9272
v.66, p.703. 6] M Tanako eral J ApplPhys., 1988, v.27, p L1041

Bl K Maeda, V. Tanaks, M. Funutimi, T. Asano. Jap. [1] K Togamo er.al ApplPhysLetwt 1988,v.53, p.1329.
Appl. Phys., 1988, v.27, p.L209. B] BC lopmxoe BB Tusozenos, B.I. Cssemes

4] BJA Iopobuenxo, A.B. Hpodoss, M.B. Xapwmuxos, Hummm_“m
O.A. Hasposa. I'B. Jlacxosa, I'B. [Tuzswu. Cacpx- BCmeCTS, 1981, ¢ 37.

OpOBOIMMOCTS: (EDHKS, THMHE, TexHmExs, 1989,

INFLUENCE OF THE SUBSTITUTIONS Bi FOR Pb AND Sb IN SYNTHESIS OF Bi-Se-Ca-Ou-O SYSTEM
ONITS CRITICAL PARAMETERS

It bas been estabiibed that the substitution of bismuth ca Pb and Sb m the process of the synibess of ceramics Bi-Sr-Ca-Cu-
Guh-hi_hdbm_mwm-ﬁbulhhh
found that i the result of synthess the low-icmperatare phase BoSrrCaCurOy T=%0K was abo cblamed.

The compound BivasSewnSrisCax (Cui Oy & preferabie for the preparation of the high-temperature superconducting smgle-

Pedaxmop: P_P. I'yeelinos
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ON THE INELASTIC CHARACTER OF THE ELECTRON-ELECTRON
INTERACTION IN Bii..Sh..

S.A. ALIEV, A A. MOVSUM-ZADE, FIRUZA M. GASHIMZADE, S.S. RAGIMOV,
B.A. TAIROV

The Institute of Physics, Azerbaijan Academy of Sciences
370143, Baku, H. Javid prosp., 33
(Received 22.01.96)

The thermal conductivity 2. (). the Maggi-Righi-Laduc effect A=(H). the transverse Ners:-Ettingsgausen effect &,, the
electrical conductivity o, the Hall effect R and the thermopower (Le.p.) a have been mvestigated for iwo samples of BiamSben
{doped 001 and 0.1 st % by Te) m 20-230 K temperature range. The lemperature dependence of the Lorentz number L has been
calculated by experimental vaiues of &2, and thermomagnetic ffect. As it turned cul the L is less than its Zommerfeld vaiue L. in
the temperature range of 40-220 K. According to the resuits obtamed for L it can conclude that m the solid solution BissShe r at
strong degeneration the melastic scatiering of charge camers is mamly connected by dectron-slectron miteraction.

The mvestigations of tharmomagnetic offects showed
itseif long cgo as the method for establishment of charac-
ter of clectron-clectron and interactions
[1-3}. In theoretical work [4] it is shown that thermomag-
netic effects are most sensitive to inelastic character of
clectron scatiering. According to the theory the analytic
expressions of longitudinal and transverse
netic offects include the Lorentz number L from Wide-
mann-Franz redstion (=2 =L-o7), the value in which
shows the degree of the inclasticity.

In the works [1-3] it is established that the inclastic
part reaches a high value in the semiconductors and
scmunctals with degenerated clectron gas.

The same work is carried out for the pure Bi [5] also
where the L is determined by extraction of dlectron part
of the thermal conductivity in lcmperature interval 2-
100K. It is shown that the bipolar thermal conductivity
&, is great st T>80K. It turned out the L has become

less than L., at 7<30K, and it is stipulated by the part of
inelasticity

We scem that this question for Bi and Bi-Sb system
continues 1o be actual Al the more in the solid solutions

the additional scattering centers both dastic and inelastic
character can be displayed.

In this work in temperature interval 20-230K the
thermal conductivity &, (5), the Maggi-Righi-Leduc
effect A=(H), the transverse Nerst-Ettingsgausen effect
&, the dectrical cond. o the Hall offect R, the ther-

(L.ep) o have been investigated for two samples
of doped by Te (0,01-0,1 at %) along C, axis.
The strong thermomagnetic effects are provided by high
values of mobility and concentration of dlectrons in these

~-SH(UH/c)=

THE EXPERIMENTAL RESULTS

The fig.| shows the magnetic ficld dependence on
UH UH
el 7 - o 7 e g et

0,01 at % by Te with o ~ 5-10 am’. The values of mo-
bility U of dlectrons for this sample run up to the magni-
tude =22-10" an?fV-sec at T=100K.

Such high mobility of clectrons ensures the reaching of
the limit value of A=(H). In the sample doped up to 0,1
at % of Te (o ~ 2-10%m’) A=(H) does not reach satu-
ration. Since, in the sampies with high clectron concen-
iration one may nol lake afiention to bipolar thermal
conductivity =, _, then the limit value of A=(H) might
be take as clectron part of thermal conductivity. For this
sample the limit value of A®(H) has been determined by
extrapolation method from [1.6] According to these data
the contribution of 2 . and 2, (2, =2 _ —-A=_)
have scparated but the temperature dependence on the
Lorentz number has been calculated by &, values. As it
tumed owt L is less than its Zommerfeld value
(Le=(#"/3) (k/1)°) in the temperature interval of 40-
220K, but L—»i, st T<4E.

The figures 2.3 shows the dependences on cocficicnts

&, and SH(AT,/AT.) —h--h-ﬂlE his
c
shown that these coefficients reach the maximum value at

3
%-1,2—1,4-1“--(%]- ’

As it was mentioncd, the analytic expressions for A=
and SE in the case of strong degeneration of dectron gas
and for any character of scatiening arc represented as:

(UH/cl(L/L)
UH/c)=
A )= b ) cF (L L)

0

(UH/c) (L/ L)

1+{a, / (LoT)[1+(UH /c) (L/ P )L, / L)

@
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Fig. 1. The magnetic fisld dependence on A in the
BiamSbu: for sampie doped up to 0,01 &t % by Te
(2-205K &t L/L, =055 1-93K st L/L~0.75)

e = Aa(UE/c)(L/L)
" te/kf1+(ur/cl(L/ L)

where £, = (k/e)BQ,.

From this expressions it follows that L/L, ratio indi-
cates the degree of inclasticity. Al clastic scaticring the &,
and SH coefficients of transverse effects pass through
maximum af UH/c=1, but inclastic scatiering it occurs st
UH/c>1.

In the figures 1, 2 and 3, besides the experimental data
of the field dependence on A. & and SH, are data calcu-
lated by formula from (1)-3) at corresponding value of
L/L, ratio (solid bines) F

L/L=[1+(N, /R+(U/Uy) ((L/L)-1) T

Fig 2 The dependence on cosificient &, from field (1-205K;

The satisfactory agreement with the experiment has
been reached the L/L; values obtained from &,. The ob-
tained data of L/L, arc represented in the fig 4.

DISCUSSION

The nature of inclastic mechanism of the mteraction
in more full form is described in the theoretical work [7].
According to this theory at strong degeneration of dec-
trons (u*>>]) and when the cncrgy of longitudinal opti-
cal phonons is considerably less than the energy of clec-
troms, but it is equal to kT (u >> Aay,, pu, ~ kT) ap-
proxunately, the Lorentz number is presented as:

)

Here Wo=(LoT) " is thermal resistivity for the clastic scatiering, ¥, is thermal conductivity due to the collision be-
tween carmiers, Uis the cxperimental value of the carrier mobility, U, is the mobility n case of scattering of carriers
on optical phonons. Therefore, the term (U/Uy) ( (Lo/L) -1) o mvolves inclasticty caused by the polar scattering of

dlectrons on optic phonons, and the term

P(k-TV(K, -z, SU-n

W, /K =2%"

takes into account clectron-clectron interaction where v,

is the velocity, X, iri--d-uﬁl-'bd.
__‘-_ . ing radius. corre

;"_(HE’M#JT e .

wﬁ'hlhﬁ:u:i:n_-l.,;{p}=—i%
i the density of states.

a,_ is the thermal power in the strong magnetic ficld,
a s the concentration of charge carners. The expression
for B(Z) is cumbersome and it is described in details in (7).
According to the results presented on fig. 4 it can

B(x) &)

EN'KV,)

' conclude that in the solid solution BiesSbesz at strong

degeneration the inelastic scalierng of charge camers s
mainly connected with clectron-clectron interaction. The
H-ﬁcm_nﬂmmpﬁmﬂoﬂ-
cal phonons doesn exceed 5-T%. As above noted m pure
Bi the clectron scattening has clastic character m imterval
of 80-100K. The inclasticity has been appeared at T<30K
(51 It may suppose that in pure Bi the sbsence of clastic-
ity is caused by the low concentration of clectrons at hugh
temperatures. This fact corresponds to the conclusions of
the work [1-3] that m the parrow-band and sem-
conductors af clectron-cectron interaction the melasticity
s displayed at thermal scattering of charge carriers and
&1 ther strong degeneration.
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Fig. 1. The dependence on coefTicient SH from field 08/ c Fig. 4 The temperature dependence on L/Lo in BiassSbes.
U~ 2 00) The solid lines represent the theoretical curve, calcu-
isted from eqg 4
(1] SA Aliyes, UH Suyumov, D.O. Arasli and II. [5) LL Korenblit, M E Kumnetsov, V.M. Muzhdaba
Aliyev. Fiz. L. Tekh Poluprov, 1973, v.7,p.1086. and S.5. Shahu. Jur Eksp. i. Teor. Fiz., 1969, v.57,
@] SA Aliyer, UH. Suyunov and M.I. Aliyev. Proc. of p-1867.

the Inter. Conf. of Phonon Scatter. in Solids. Paris, [6] SA Aliyer. L1 Korenblir and SS Shahu. Fir

1970 Tverd. Tela, 1966, v.8, p.705.
Bl SA Aliyer. DA Bagirov, ER Iskenderov, EI [1] Yul Ravich BA Efimove and V.1 Tamarchenko.

and 5] Safarova. Neorgan. Mater., Phys. Stat. Solidi, 1971, v.43, p.453.

1993, v.29, Me 4.
4 LL Korenblit and V.E Shersiobitov. Fiz. Tekh.
Polu-prov., 1968, v.2, p. 688.

S.A. Oliyev, AA. Mivslmzada, Firazs M. Hapurada, S.S. Rabimov, BA. Tabirov
Bly.+Sh: BIRLOSMOLORINDS ELEKTRON-ELEKTRON QARSILIQLI TO'SIRININ QEYRI-ELASTIKLIVI
HAQQINDA

20-130K temperatur miervakada i BinwuSbe o (0,01 ve 0,1 a1% Te ile ayqarinnes) ntmusesinds stilikkesinme 2(5), Mac-
Rigi-Ledyuk effekti A=(5), enino Nernsi-Ertingsqausca effekti &, clekirikkesirme o, Xoll effekti R vo termo ehq. , tadgig
cdimndy Tamomaqeil cffckime ve Z,-m tocribi giymetme gore Lorens (1) sdedmm lemperatur asibds besabiaameydr 40-
lﬂ““bih-mmuﬂn—ﬁ,ﬂmm#ﬁ_
pemk clar ki BumShyo beri mehinlnds cox arlgms bakla yikdsgypalns qeyriclastiki sepimesi elektron-cektron
qurpbgh @samn petcesd
CA. Ammes, A.A. Moscyoase, Dupysa M. Nummecage, C.C. Parmsos, 5.A. Tanpon

O HEYTIPYTOM XAPAKTEPE JMEKTPOH-OAEKTPOHHOINO BIAMMOIEACTRHA B Bi..Sh.

Tposensno mocaeaosssme rensonposomuoct &, (T). spdecra Mazxs-Purn-llepxa A2(H), noscpemoro sfdexta
Wmmxﬂ-kmq“lﬂ.ﬂhwm
=X TeLIypoM 20 0,01 # 0,1 &7.%) 5 TemncpaTypsos smrrepaase 20-230K. Mo s TEpMOMATENTIMT perTon § IMCDCpHMCn-
M_gﬁnmmm—mnuﬂ-;m“lq—:
MEHLIDE. $OM ST JOMMEPPETLIOBNOS MHESCHRE L, 3 TEMnepaTypaou merrepsase 40-220K [lo nosysomnna mavememe [ woxso

AETCHHTE. 970 3 TRCPICM DaCTEOPE BimShe 1 Ope OLTasou BWpOILISHKN BEYTPYIOC PACCERNEE HOCHTEICH JAPEIE B CCHOBROM
CEINERC ¢ MEKVIEXTPONHMM EMMEMOSACTRNCM

Pedaomop: M H. Asuee
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i, & noayses coexTp TE 8 TM-ooaspsrronos.

J0WeHO HA rPaEMIE CIOCS THIA J (Cacsa) B a (cipass) »
“Hyacsofi wacline” cacpxpameTin, &; - MCPIHE IMCHTO-
HR, V, - MATPHIHLE JICMCHT ONCPATOPa CKOPOCTH Iam

OSpeioga 3 BadcHTHO# 30HM B JOHY OPOBOIMMOCTH,
$yHIIHE :u%um“
HOC OOTCPCINOC IBIECHNC JICKTPOHOS M TWMPOK B CIOEX
Tima d. Bespaepmue xooddummenm A, ~ 1 xapax-
TEpHNYIOT DOUNPEDAIMOMHLE CBOBCTES MCHTOMMOT O Ne-
PCIOXE H ISEHCET OT CHMMCTPHN c ¥ v -30s. [las npo-
CTOTH GySoM COMTETS MSTCPHANM CIOCS CBCPXPENECTXH
onmiscam oTpormmi. Torma A, - murosamsss

METDHIS, OPEIeM
A=A =A,mA_=A,
Mui FInew BoTHM BEIA:
Ep,tsz)=E(k @:z) =

H SHATOMHIHO - UIN MAIHNTHOIO DOMN, apirsed 5 - ay-
McpERill BCXTOP 8§ (IOCKOCTH CaDcs. TOrEa ypasscms
Hﬂ_‘ﬂﬂ-mﬁm“l—_ﬂﬂ_
E(k,@:z) m B(k @:2), xoropue xazee was Gynem
macaTs NpocToxax Em H.

h_n:—-ﬂﬂ_—m-mn“-“
PETHO- A ICETPIICCEYI0 H DONCPEMO-MATHNTHYD
(T™).

1. MNonepemo-nexTpersecxne (TE) nonxspsrrom.

B ot E manpasseso no ocm x, To.
EIE.,G,EJ.__I B mecer zme ormramc o1 Hyas xou-
momenTul, T2 H (0, H, , H, ). He orpassramas obamso-
mmwn;nfn“m
wmkmmmwn
Hyas counoscnty k (0 ,k).

Cucroda ypasssesseii Maxcsenna » caosx THIA o mue-
€T CIyoEl aT

dE io
gz c o
)
k£‘=-—é-ﬂ_ (&)
_ dE i ix
ikH,-—L= +—
S e "% O
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B ciosx THma 2 » ypasmcsms (6) me GymeT NuoTHOCTH
Toxa j, ® msecto £ 6ymer g. Hb ypanmesna (4)-(6) serxo
DOTYSSCTCE YPASECHEC STOPOro NOPLIKa Lis ogsofl He-
msecTHofl $yinaonm E:

-d<z<0 (7

O<z<a (8}

E Ae™ +Ae™™ O<z<a
Be™ +Be'™ -d<z<0
B opomsomsoll mciixe mosmcpa &
El"(z+N(a+d) )= "*"E(z) @)

E,(z+N(a+d))=

« 0O
=" z)+ e " E (2) e
rx E5(z) - pancms » "myscsofi” weciixe, oTmrumo-
-u-_mu;_znﬂz‘_z}.t“
ITH KOSCTANTH HE BCC BOIEBHCHMM, B T8cio Hx GymeT
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HilS YPSBHCHES STOPOIO MOPLAK:)
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[AX CIOCS.
Yacraoe pancsme ypanscsms (7) 8 czosx THna d 3er-
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somasoff nocTosEsofl. Omo mwccT cacxywnpsl BT

2%
2 d’cos—z
. | I b Tl
E=—g MuB Gt g | Y

Ecm Tencps x pancinno (10) » ciosx tama d npefasams
(11), To v noxywe obmee pancHmc 30 Bocll CacpIpe-
MCTKE € YSCTOM HABCACHHOO Toka 8 ciosx d Buruscans
:n-f,(m.ﬂ]].mﬁmn.mmnhp-
[CHEC NPCATARTECTCE B BI CYMML IBYX IHHcHHO-He-
JABMCHME pancHHi, OpPONOPIACHA TR
exp[1ik, (a+d) N] cooTeeTcTecHEC. 3TH Ipa pamcHNE

noxcll, T2 E, u 5. [Tpu 37om, cormacso ypaascsmmo (5),
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Vesosss commsasses nps z=0 IA0T BOOMONHOCTS Bhi-
I'I-ﬂﬂf_; ‘F“*‘:,;-l-rp—ln-n'-l_"q-
Z=a 0T I3 THECIGIC CIH0OPOIHLIC CGICTOMM YPasHE-
it v AD . m A, . Yeaossm paspe-
IESMOCTH OGCHX CHCTOM OPHBOINT K OZHOMY H TOMY Xc
SRCOCPCHOHHOMY YPABHCHHID, CAINLBADMEMY @, L H X,.
Jan pocTaTowso Mamy 3savcEnil d B T sacToT, Gmo-

mx x sxcwrommofl Ay, = &, wommo cmTaTs mapa-
meTp &d mamae. Kpowe Toro, Kax oTMeseso saame, Ml
CWTICM £5>F; M, CAEZOBATENLHO, 2 >> 2. B youx ye-

:m_mm

cosk, (a+d)~cos=za- E-ﬂdﬂ;un:,a 12
2 oboxsascHo

f=erimhyr,, . (3)
Mpmorow A=A, A =7°A, (19

. 18 . . 18 o
- —— I - I — .
B, 2 ‘f *tYlA, B ; 2 o (I+y )A,.(15)

gt _ gt

' daa .
gD _ iea

(16)

ae obpatom, ofimee pamcmme ypasacumfl (4)-(6),
YAORICTBOPWONKS PAHNTHLIM YCIOBHEM HS BCCX [Pa-
HNIAX CHOCS CBCPEPCINCTEN W KOHCSHOC NpH N—idw
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E (z+N(a+d))=

1
= Ag'“""*"E (z)+ Be """ E (2) “
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RR Guseinov. PhysStatSol(b), 1984, v.125,

Yanmkecirici ifraiqefasde, teziikion cksiton izikibrne yaun oias clektromaquit daliaknam-polyaritcalans yayikmas mém-
mm.mm—ﬁ———“““u#n TM-pol
yardonianns spekiri abmmegdir. =

ER. Gaseinov, R.R. Gaseinov
POLARITONS IN A SEMICONDUCTOR SUPERLATTICE
The possibility of spreading of the dectromagnetic waves-polanitons with the frequencies near to the excitonic ones m & semi-

conductor superisttice 5 conudered The solutions of the Maxweil equations takmg mio scoount the slectromagnetic response of
the medium are found and the spectrum of TE and TM-polaritons are calculsted.
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?q_-wmmrmxmmmms.mmmmm
SMICDETYPEO- D Pax TOMETPH SO

B masmos ofsope ofofmenn porym TaThi BOCaCADEA-
HHA 00 KPRECTALIOXHMHH H DOSEMOPdEmO Opcspamc-
it » xpucTanmax cecressl Co-S 1 Ag-S (Se, Te). B yox
COCAMMCHREY THCIO STOMOB MCTATIS MPCEPAIIACT TWCIO
asmonos 3, Se, Te Tax xax mommse pagrycu 55, Se* u
Te* Gomme wosmaux pamsycos Cu'*, Cu™ u Ag', crpyx-

B ormrmic o1 cacTomud Ag-S (Se, Te) & xpucTanmre-
XX CTPYKTYpax cocuiucHNfl Cu-S aToMM Meam pachpe-
AEICHM B IBYX PALTGHITHA BAJCHTHMX cocTommmsx - Cu'”
u Cu™. Broxacsme B CIPYKTYPY ATOMOS MEH B BHJE K3-
wosos Cu'*, Cu™ masercs ocsoasofl npermmofl cyme-
CTBOBAHMY PLIA BCCTCXHOMCTPHSOCNHT cocammcami. Hi-

ZARICHRS B Ap.) KATHOHM 3CTXO0 NEPEMCINAIOTCS N0 MHO-

IO KPHCTALINSCCKAS CTPYKTYPa CTAHOBHTCE HeycTofl-
wmofl.

L Crpyxrypanie nepexomi 8 kpacratmx Cu, S

MeTomu CNTSIa M BLDANDIBAHHY WOHOKPHCTLINO
CaS {[li.r x=0.04,0.10,0.15,0.20,0.25) nogpobso muso-
XeHL B

1) CuyS. OT nomsposassofl NosCpIBOCTH obpauos
Coy 565 passcpasmt 5x3x] e’ 3 meTepsase yraoe 10<
526<]00° NpR XOMHATHOR TEMICPATYP< JePHKCHPOBAHO
25 senon medpaxpsossniy oTpaxcenfl (1] Asamn -
$PEXIHONMLI IRMMA DOKEIMBSCT, WI0O KPHCTATE
Cuay 565 cOCTOST 3 OMOCH OPINTS ¥ Xamxoosms. Opmer
(Cuy %S) EpRCTATGOYETCE B MOHOKGGNION CHIIOHMN,
npocTpaBcTRcHEAas rpymmns P2/, ¢ DepROAaME pameTxH
a=26897, =15.745, c=13.565 A, p=90.13" u z=8 CuypSss
[2}. C nossamemmew ToMncpaTYphi SacTs ofpsims, co-
crommero i CuS (aesesTapHas MOHOKGGIAY yciixa
¢ napamcTpami 2=[5246, »=11884, c=13494 A

p=11635", npocrpancrecsmas rpymma P2 (2]) mpm
383K nperepnesact $arosoc OpespaImenne B NSPSXOIHT
B $avy ¢ rexcarosamsofl pemeTxofl ( 8=3.96, c=6.80 A).
lpa mamspcfincw HAIPESe MOHOKIMHHAS S8CTS PYX-
hﬂummﬂtﬂ?-nlm-

§

HY®O MOTSDHXAIDND ¢ NEPAMCTPEMH PaDCTRKH a=3.99,
¢=11.29 A Terparosamsas momsfsxames crabumng-
pycrcs OpH xowmBaTHOR Touncpatype [lpm nosTopsow
Harpese yTa momsdexams npe 430K npespamactca »
INIK womsdenaigno. [lepeiom wexIy ITHME MoTadE-
KAIGIOME SBIDOTCE obpaTiaGa.

8) Cuy oS, [pe xousaTHOR TOMDCPETYPE ACBATE IN-
xos, saduxcuposassnix y ofpaags, MoNHO oTHECTH X
posGisccxofl, wosoxmemmofi u [1[K dase, weracrs-
llﬁl-l.-‘ CYmeCTSYIOmeHl OpH KOMHSTHOR ToumepaType

lMpr 366K » opexmou mHTCpsas 1308 GumcHpYIOT-
€S SeTMpe OTPANSHES TP# - OT muocxoctelt (111), (222)
# (333) I'UK pemerxn # omso o7 miocxocTH (483) womo-



[lpm 311K powbesccxas, & mpe 391 womormmmas
opespamacrcs 8 [ LK womsjesameo.

Opespamesi # OAPAMCTPL PEMETOR OTICTLHLIY MOIN-

Hy cxoaa cTpyxTypHMX nepexomos (pic.|) msummo,
qT0 MPH PAUNNTHMY IHASCHHEY Y BACOKOTEMIEPATYP-
HMe MoRHXaIDm Boex cocTasos Cuwy.S mmesor LK

pamcIXy, NapaMcTp MMcHTapHO# s9cixn xoTopodl »
JABHCHMOCTH OT ZCHIINTA MCIH THRCHNO YMCHRIISCTCE
ot 8=5.72 A soex CusS 3o 3=5.54 A xuu Cuu7sS (pec. 2).

—]=p—=]={~
}:_#f_—“-‘—'l—_H =
7"&_ i -
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¥

T,E
:

B3

s

FPuc. |. Cxema cTpyxrypsadx nepexogos 8 Cua.S

Ammn majppaamomng s Cw.S nDoxasas
970 OpH XoMEATHOR ToMOCPSTYPS HE DRpaKImEOHNELEC
or maocxocrell Tama (111), (222) m (333)

PEINCTIN HAKXIADMBAIOTCY OTPANCHME OT [LIOCKO-
crell THma (202), (404) B (606) posbmsccxoli m (333),
(666) = (999) wosoxmmmofi pemcrox. Kpowe ToOro,
mxockocTe THna (bO0) pemeni pouGersecxofi $aas ma-
paTEILEL MIockocTaM THNA (Uxf) pomerxn wonoxmm

HOR haini.

TYPHY G- Ag:S(Se,Te), T.c. Opn xommEsTHOR ToumepaTy-
Pc Moo KprcTALIM a- Ag:S(Se,Te), noxyscmmic noce
p—ra npcspamana.
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locee jamsce majpaagsossnix oTpamesmfl npe
KOMHATHOR TOMDCPATYPE, HE HIMCHSN OPHCHTAIDEH KPH-
CTATIA OPOROGLTH KOHTPOILHYI JAMECH P KAMTMC
SO0K. Tomxo opa 463K » npeasien mHTepease yrioe Gui-
IR adEKcHpOBaNL 183 oTpaXcHNS ¢ mEaexcans (110) n
(211), npasaxscxanpix f-Ag;S, xoTopas KpHCTLLIHYY-
crex 3 ofvamoucHTpuposaEsofi xyGmeecxoit (OLIK)
CTPYKTYpe ¢ DapaMcTpos pameTxs a=488 A nop. rp.
Im3m - O], z=2AgsS.

lpu mpespamern: a—f paccIHTAHHAS MEKPOILIOT-
BocTh a- ¥ B-AgS mucascTos coaTEOM Py,
=003 row’ Bumo jaMeseHo, YTO NpH MEOTOKPATHOM
acf npespamesnm xpicTaty f-daikl ¢ KA paIoM
noxysancs Gosee cosepinessnog, oM MaTPHT o-XpR-
cTRmTL

B mammoM CIVNaC COXPaNCHINO MOHOKPHCTRLLINTHNO-
CTH MATPHTHOIDC H PACTYIRTO KPHCTALION OpHE B)aM-
HmO acf opospamona GIArOOPHETCTEYCT BOIHATH-
TCILHOC HIMCHCHRC IIOTHOCTH M npeineTenao ogn-
HAKOBAY YIAKOBKA ETOMOB Ccphl B ofcHx paperxax. Ec-
T CPABHNHTE STOMHMC CTPYKTYPM, TO CTAHOBMTCE O%e¢-
BEUDEM, YTO Kapkack pamcTox ofcix $ea) mpsmsaznc-
EAT STOMAEM CCphi. ATOMM CCpMl B PADCTEE WMOHOKINE-
ROfl MOTAQEEAIDNN YNAKOBAHM Kak B ofLoMHOUCHTPH-
posasmoft xyGwsccxofl womsdexaiom  YnopsaoucHHOS
PACTIOROECHNEC STOMOS Ag MCEAY CIONMN S NPHBOIAT K
2chopMAITNE YIAKOBKH STOMOB CCPhi, BUKCACTEEC IO
OOSEISCTCE MOHOKTHHHAS CHMMCTPHE. [Ips Harpese wo-
HOKIHHHAS PADCTXR 3TOMOS S PACHIHPRCTCE, H BCACACT-
BEC ITOMO CIETKA CMECTHBIIHCCE 0T KyGeeckofl ynaxos-
KH STOMB Copld DOAYSAI0T BOIMONHOCTL BEPHYTRCE K
xyfursecxofl ynaxosse. [Ipu rom xarmoms Ag'’, moay-
mmmme SomBoc KOMFICCTIO OYCTOT THIA TCTPAdIPOS
H OXTEOXpOS (HX B pameTxe 47), PACTIPCACIMOTCE HEYTo-
PRIONCHHO .

OTCE, H TOAMEO B JABHCHMOCTH OT TOMICPETYPS OHN
CMCIRAIOTCE B CTOPOHY Mamux yruos. [Ipm 433K » npex-

B=123"20" , mp. 1p. Plikc, 74Ag:Te

Tefimum |.
Pacwet meppaxTorpamus AgsSe Hixysesmse Cu ko (b =1 5418 A)
My [: — Moson Tannas “.-—q:u__- T.EK
A [ hidd Tapuoll seelinon. A

| 31568 31588 o1

2 18373 28367 n

3 16619 L6807 120 =4 1% 29

4 15826 15800 o b=6 905

-1 14574 14587 112 c=T7588

[ 12082 212081 03l

7 1.9920 | 9905 13

i 31459 14%4 110 OlK 453
- 1.9853 19857 21 5=4.864

Tabmma 2.
Pacser CakBa=15418 4)
N [ - ATCMCH - i
A e i TapmoR swelixn. A

i 16212 16212 Ix

2 14865 14531 130

3 10852 10871 012 a=T7.065 b

4 18918 | .B90& 140 b=T7847

s L2 L7197 410 =4 326

& | 56554 L5700 050

7 14129 1.4100 500

1 14800 200 OLIK FE)

2 2033 i &=4 980

3 L3617 120




Tabmama 3.

Pacwct meppaxTorpasadd a # P - Ag;Oe.
Haxywesme Cu k. (. =1.5418 A), ¢gmmtp-Ni, Pexone: 35 kb, SmA

TK . MosoxDuias [lapameTped 13emes-
A — hid Tapuodl weedcn, A

313708 3398 200
1588 311487 112
19857 19910 I s=809
15T 18T 012 b=448
14504 1445 113 c=156
2317 213154 n p=1"20r
1429 12436 211,020
11538 21800 013

9 1443 11452 Tn
20212 1017 x
1am 19233 114
1.7653 1.T757 in
1.5042 15006 il4
3N 38021 1l
131m2 13 pr.i}
19835 15855 3l MK
1.6163 1 6463 00

473 L5107 1.5107 13
1.4725 14725 420 a=6_585
13442 13442 422
12673 1.2673 511333
1.1641 11641 &2
L1IM 111N k1]

C nosunnesmscw TewnepaTypad 2o 413K mmxaxwx -
wenctafl 8 medpaximoEHOl KapTEEe Be Hsfmoxserce.
Tomxo mpn 413K » opexBod HETCpSANC YTA0S uNCH-
pycTc ogmo oTpamcmme npm 26=38°40' or mmocxocTm
(220), npeBaxcxamed f-womn-
¢exapm c [[K paperxoff, napaweTp imcscHTapHOR
recixn xotopoll pases 6.69 A; mp. rp. FI3, =~4Ag.Te
YTouncumas ToMnepaTypa paBHOBCCHS MCEXy a- H f-
wopapxapan Ag.Te panua 42641 K.

Mpe nOpeBpamcnol  MOHOLTHHHOR WO DS(SEXAITIH
Ag:Te 3 rpasenesTpHposaHEY® KySirsecxyo ofneu ae-
sesrTapuofl seciixn ysenromscres ua AV-14.14 A, u,
COOTBCTCTRCHEO, MMOTHOCTS YMCHRMACTCE Ha Ap~ 0.46
rad, ca0foy B MHOEECTRO DouMDHR Ka-
THOHK B pancTE: cTasoasTcs Godee noXBEEELIGH,

H, B POIYELTATE, 2008 HOHHOR MPOBONIMOCTH YBEINTH-
BacTea. 370 3ofiCTBO MAKCHMATLHO OPOSBINCTCE B Bhi-

OPHXSCICTCE TOZMKO ¢ HOHAMMN MPOTHBONOJIOKHOID JHA-
xa. B zammon crywsc mossnuli pajpryc xaTwosma cramo-
BHTCE DOCTORHNLDM, 8 HOHHMC PADIYCH SHHOHOD YBCIN-
SHBROTCE, TL Oraoaa caexyer,
Two crpyxType Ag:S moxmma ferme Gosee yeroirmmodi,

oM CTPYRTYPa Ag.Se i Ag.Te 7o noxrscpmaseT Tou-
wmmmlwﬁn

B tpexwcpuofi moTHcfmcll ynaxosxe oburmo wacao
TeTP&IIPHTIECKHX OYCTOT Agpoe Hoanine, Sow THcao aTo-
MOS, 4 THCIO OKTAIIPEICCEHI OYCTOT PASHO WHCTY STO-
MOS. B ITHX OYCTOTAX MOXKHO MOMCCTHTS STOME! MCHS-
ENCTO PAIMCPE, 9N PRIMEPS! ITYCTOT, CONPHKACRIDIGICE
€ OCHOBHLIME STOMAME (aHmMoHAMH) pamEycs R B nose-
ACHHH PCNCTXH ONPCACICHHOIO THO2 PARKICINYIO POl
HIPAIOT OTHOCHTSNLHLIC PAIMCPE HOHOS, KOTOpRIC Bii-
PAXMIOTCE OTHOINCHHOM PRINYCOS Romme/Rems. OrsO-
CH: HOHHAX PATHYCOS B CocUEHcHEEX [-AgS. f-
Ag:Se, p-Ag;Te paaso 0.621, 0.585 m 0.536 coorsercr-
scemo. Cpasmcmmew RoR. 1o sscoxoTouncparypsod
wopapeainm Ag.S(Se. Te) sammaweTcs, ITO rPasGaIa (e-
pexoaa oT ofpaMHODCHTPHpOSaHNOfN K IPABCICHTPHPO-
sammofl CIPYETYPC HALOZNTCE MCEXy JEa<cemona 0585
# 0.536. Orooma cacayeT, 970 OpH SoMamNX IHaFCHENX

yua-
Xoske mycToT Somme, Sou 5 KySerecxofl rpascncHTPE-
posammofi. B cxyuac Ag.S(S¢,Te) mommll pamryc xaTHo-
H3a He MMCHSCTCE, O0OTOMY OTHOCHTCIREO “Mamuse”
ammomt, T2 5° u S¢” ynaxossmawrces 3 ofseumoncs-
TPHPOBSHHLIE CTPYKTYPM, 8 CPABHNTEMLEHO “Somimee”
anmon Te™ - B PABCICHTPHPOBANIRIC CTPYKTYPSL

H0.I". Acadoe, I".5.INacsunoe, JI H. Hemalinos,
K M Oxcopapos, DI Mareppavcss

Mpenp. Mo 286. Baxy, 1988, 61 ¢
2] H.TEvens.Zeit. Krist. 1979, D.150, p.299.
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Bl 10T Acados 11l K Kesunos, I ILl. 'acanos, Leipzig: Akad. Verlagsgesselschaft. 1932 S.483.

K M Jxcagapoe. Mipenp. Ne 255, Baxy, 1987, 43¢c. 51 P.Ralfs. Z Phiys.Chem. 1936, B31, p.157.
4] G Tubandr. Handbuch der Experimental physik.

QM. Cafarov
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Mhﬂﬂ.ﬂﬂ.lﬁ.lliﬁ.ﬁ,ﬂ.ﬂuﬁﬂhﬁ}m&_-wm.
h&;;l S ols : lemperaturunda fazalaria
(x=0.25, 13) mosckrstallarnda rombik ve monokinik Yiay yuzan lemperaiar
h-nh.-ﬁ:-"ﬂ—hlhﬁﬂnn "
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EM. Jafarov
mwmmumummmu

H‘mh“hﬁ-ﬂmﬂhﬂ_h&ﬂut‘—jmmhﬂ-
ried oul.

Al room tempersture, s metastable high-tempersture FCC modification is shown 1o exist in CueS with 1=0.25, 0.20 and 0.15

Tﬁmp-uhwm-dﬁ—ﬂ“ﬂﬂﬁiﬂnﬁ-iﬂﬁ-m
transformations i three stechiometric compounds of sitver

All crystals have an onentation “memary”, which recovers their original orientation
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