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PACTPEJETEHHE KOMMNOHEHTOB B TBEPALIX PACTBOPAX rEPMAHHA-
KPEMHHA NMPH BLIPALIIHBAHHH METOJA0M BPHIKMEHA

MNIAKJIAPOB, HAATAEB.
Hucruryr ©meocn AH AscpSaiyoaana,
370143, Baxy, yn.I' dsamwn. 33.

Pamcsa 3a13%2 PACIPCICICHNE KOMIIORGTTON B KpRcTaliar ACpOMY pacTBOpoe ropuamngl-ypournmit, mups-
MODnLT MCTOROM HOICTOMGEA, © TICTOM MSANGIMOCTH KoXuumsarTs PACIpEACION STOpOro Koumonara () o1
cocTass psciiass PccUNTRHM SBRCDMOCTH PSCIPCICIONT KPOMEN BI05. CINIKOS 118 PALEFGHI WCLOIMRI
cocTapom paciase cscrousd Ge-Se [poscan anamn DOTVSCHHLI JAEHCOMOCTSH LIS OURCICICHIS OOTINABIRN
veromli mupanpmarms rpscTelion Go-Si paymraroro cocTana.

B paay nomyTIpoSO.ITHKOBAE TBEP/MX PacTBO-
po8 OCOGYIO IHATHMOCTH MMCCT CHCTCMAa TopMa-
' HAR-KPEMHMA, COCTABHMC KOMIOHCITH, KOTOPOH
MCAAT B OCHOBC COBPCMCHHON MMKPO- W ONITOXNICK-
tposmxn. B paborax [1-4] 6uum paccuoTpeHM ToO-
PCTHHECKHE BOMPOCH PACTIPCACTICHMA KOMIIOHCHTOS
5 KPHCTALIAX [CPMINMA-KPCMHHH. BipailcHHBIL
MCTOMDM SWTAMHBANHE ¥ DACIUTARA ¢ MCTIOThIOBA-
HBeM NOTHTHMBatoumx cmETkos. OcHomnas ueTh
ymx paboT saxmoTAach B ONPCACICHAN YI3CTKOB
KPHCTLUION ¢ OTHOPOMHEM PACITPCICACHHCM KOM-
MOWCHTOR, 3 TAKKC B YIIPARACHMH COCTABOM ITHX
YHACTKOS MYTCM MIMCHCHMS PCAMMAR KPHCTRUTHIS-
DGt B NO;NMTMEBANKS paciizasa Pacecrt nposo-
jDuBch aETOpaMM B DpedimoxcHMM NOCTONHCTEA
xoodIIDICHTE COTPOIMIIMH  KOMOOHCHTOS  CH-
CTEMML

B mactommed pabore pomnacici Jymta pac-
npeacnenmMs xoMnomcHTos B kpHcrammx Ge-Si
supancHEX  wcTogoM  Bpiggawcsa, c©  yscToM
CIOMHOMO XApaxTepa mMcHeHHE XodpduimcHTa
CCTPCTalINM KOMTIONCHTOR ¢ COCTABOM KpHCTATIA
Ponciose 3a@+T ACMOSCTPHPYET BOIMOEHOCTH
OMpCACHCHHE ONTHMATLHL YCIOBHH NOTYySCHHA
spuactaTios Ge-Si ¢ onpenencHilM [PTHCHTOM
KOSTCHTPAIINA KOMIOHCHTOS M OTHOPO/BIMK LA~

KOMNOHCHTOB B TBCPAOR ¢ane mpe-
! MaTa [0 CPABHCHHIO ¢ TEXOBOH B pac-
wiase. ;uddyINs B paciumase [TPOTEXACT CO CXO-
POCTIIO OGCCTICTHMBAIOMECH PABHOMCPHOCTL COCTRBA
xumont dasd no scemy ofbemy. Ha $POHIC Kpi-
CTAUDOAIIN CYINECTRYCT PABHOBCCHE MEEJTY AHT-
kofl M TRcpaofl daraMM, ONPCACINCMOC THAIPAM-
Moft cocromie cacremnt Ge-Si, T.¢. IHa%cHME KO-
oOMIPICHT COTPCTAllH KOMIOHCHTOS PABCH pas-
nHosecoumy. OrTwerHM, w10 jum cucTems Ge-Si ymi
YOIORME MPAKTHYCCKH BRIIQIMEIOTCE [TPH CXOPO-
crax xpucTaTnOaik Be Soace 5 maiac (5]
Beciew cremywumee obossawcamx: Vo , Vy -
FAThLHLIN H JAHHLE MOMCHT

pacTuiase, M B KPHCTRILIE,cOOTBETCTRCHNHO, K- pan-
HoBccHL KOXPPHIDICHT CCIPCraliHM  BTOpOID

KOMOOHCHTA: | - BpeMa.
Ymmw.w:
de, CV, -V,C

— -
—

dt Ve,
Mo yoommo saumas coaTace V. NOCTOMNHLM W
TOo A

(n

V,=V,-Vit. V,=-V.

C=-Vic, =-Vi5,-K
[MoacTasams o (1) gunase m;r-?nym
dc, ) Vie, - Vi K

@

dt V., -Vt &
Pasacnss NepeMeiibic 4 METCTPHPYS HAXO/HM
_;t.!._ =ln i'ri %)
"

3acce ¢ - KOHIKCHTPSIDIS BTOPOIO KOMIOHCHTE B
pactuanc 10 Hasata xpucTarnoasm. O6osmams
Vi/Vs cHMBOIIOM ¥y, KOTOPME OTPAKACT OO 33~

KPHCTADNOOSABINCIOCE paciutasa, ypassicumwe (4)
MOKHO JAMMCATS B BHJIC

% i, )
e for] o
T )

Pemcuse uuTerpaia s (5) sosMoxio, oCIN -
BOCTHA AMAIHMTHYCCKas zamucHsocts K or ¢ Jdax
ccrems Ge-Si 7ma sasmcmmocts somscctia. Ha
pitc. | NpeacTanncH rpadix JABHCHMOCTH KoXpdu-
IcHTa cerperaiin xpesiiia K o7 &, NOCTPOCH-
HLH H3 OCHOBC [HAIPpaMMLi COCTORHRS CHCTCMM
repMAHIt-KPOMHHA N0 IHAYCHAAM KOHIICHTpaImA
KPCMITHA B CONPARCHHMX TBCPAOHA M IOUXOH $a-
sax [6]. Kax mwmio i pic. | sasncumocts K o7 ¢
HBOCHT CIOXKHME XIPAKTCP W B JABHCHMOCTH OT
KOHLICHTPAIDMM Kpemia somrmma K ioMameTes
er55mo 1.

HECKOUILKD YHAYCHMA C; M COOTBCTCTRYIOMMI Jia-
worpe K, HawMEas ¢ WOMCHTZ KPHCTRIUDOAIDG
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PACIUIABA HCXOHOID COCTASA [0 MOMCHTS BPCMCHM
1, cTporTCA rpadericckan 3asucuMocts /g (K-1)
ot ¢p . Hurerpan 8 ypassicamnn (5) sMcicsno pascH
MO NOJ KPHBOM NCARMCH MCAIY OpMHaTa-
MH % H ¢ Buramome rpadersecxn BTy HHTE-
rpaia Ul HYAHLIX JHI9CHHHA ¢; B3 ypasxeuus (3)
onpenenmes v. [Nockomeky XaxmoMy JHASCHHIO Cp
COOTBETCTBYET ONMpeficiicHHOC JHa%cHRe =K, T0
MOXHO NOCTPOHTE PadHX PacIIPOEIICHHE KpoM-
HHME B CUMTXC, BLIpakas [UIMHY B JOMEX JAKPHCTAN-
AHIOBaBINETOCH PACTUIABA ¥.

ONTH PAVIHIHLIX 110 COCTARY pacrumasos
repuanmii-cpesingit. Kpussie 1, 2, 3, 4, 5 orsesator
HCXO/[HLIM IHAYCHMAM XOHICHTPAIMH KPCMHHA B
paciziasc passnim 75; 50; 52 10 m 5 ar % , coor-
screTeeEnO. Kax Ssupio Bo BCCX CIY9asX KOHICHT-

IBH KpeMHis 8 Bcxomnou paciomase. Kax sapio n
xpisoii | pic.2 npu ¢%=75 ar. % Si orHOCHTCILHOC
MoMencHNe KOHICHTPMDMN xpowmmm A=f(ch, -
Ve[ 100 *: 3 pasaTEROf YHACcTRE CAMTEE QOCTY-
TowH0 Mano (c% ¥ ¢% - KOHICHTPAIIMN KPOMINRA B
HASAULHOW W sacTax seiSpanmoro
yaacTxa). Tax, HanpHMep, KOHIICHTPAITN KPCMHMA
8 comrxe npet =0 1 0,1 cocroanmor 923 w 91,8 ar.
%3, WTO JACT [UIN A IHAYCHMES MCHCT OJIHOIO Mpo-
nerra. s caysas © MUDMM CONCPAAHMCM KpoM-
HitA B WCXoHOM paciumse (¢%=5 at.*s) (xpusas 5)
OTHOCHTEILHLI KOMPPMIDICHT HIMCHCHMA KOH-

30

20 b0 100
Cpyat 2 Si

Pic. 1. JasncimocTs xoaddHIDICHTa COTPeTalN
xpessins (K) & ascrese Ge-Si ot cocrasa paciuma-
sa (cp), paccTan=as no fanELIM [6]

NCHTPAIME KPEMHHS Ha ITOM e YIacTXe cocTas-
anetT A=26 " Taxoe Gominoc pavmrene 8 A L
PECCMOTPCHHBX CIy$acs OOLSCHECTCE CYHIECTBeH-
HbiM pocToM KOpGHIMICHTA CCTPETAUTAH KPEMHHS
8 cucreme Ge-Si ¢ yMCHRINCHMCM €70 KOHICHTpPa-
[HH B pactugase (cw. puc. 1).

AHATG XOA2 coMciicTBa KpPHEMIX puc.l aseT
BOIMOKHOCTS ONPCAETINTS HYKHLIC PCEHMB [OTY-
¢ Tpebyeauin
COCTRBOM M TPAMEHTOM mw XOMNO-
HCHTOB MPH HCOONBIOBAHMH McToma Bpatxwca.
Ha cxopocTs MnMeHCHRS COCT3BA B0 CHHTES
MOKHO TIKEC NORMMATE NYTCM HCOIOAL3OBAHHRS
AMITYN ¢ HOIMCHEIOUMMCE MOTMICPCTHRIM CCHCHHCM.
Osesigpio, 70 MPH ITOM [COMCTPHYCCKHE pasMe-
Phl ITHX aumyn GyIyT pacCIMTLBATLCE HA OCHOBC
IAKOHOMCPHOCTCH HIMCHCHHE KPHELIX pic. L

CHeyeT OTMETHTS, 9T0 IS MHOTHX DpaKTH9c-
CKHX DEAcH TpeOYIOTCE XPHCTAUDM TBCPEMX pac-
TROPOR © O/UIOPOMHLIM PACITPCICTICHNEM KOMIIO-
perros. Tommema Taxex xpuctamios (d) obsrawmo
se npcssanact | . Hetpymso noxasams, sio nps
UTHHC CIMTKOS CHCTCML TBCpiBx pactsopos Ge-
Si, noayecimnax McTogom Bpsupxsecsia. oxono 100
MM, Mafibel ¢ d= | MM, BRIPCIANHEIC HY ONPCICICH-
HMX Y92CTXKOS TAKHMX CANTXOS. B HAMPARICHMEX
mapavicabinx  GpouTy KpEcTMTDOMDH, GymayT
mpaxTHsccxH oppopomikiuMe. Ha ochosc masmmix
cesMeficTea KPHBSIX pec. 2 MOXHO OfPEACTHTE Of-
THMAILHYID HCXOMHYIO KOHIKHTPIIDNO paciuasa,
seobtopimyo wim noayserms obpasnos Ge-Si
HYAHOIO COCTAEA W ¢ TpeSyemofl crencibio oo~
POIHOCTH PACTIPEACIICHHS KOMIIOHCHTOS B MaTpW-

Puc. 2. 3aBucHMOCT: KOHIICHTPRITNN Kpesimns (o)
& amrxax Ge-Si, supamesnnax werozos Bpeucs-

senia, ot v. Kpususe 1, 2, 3, 4 & 5 oreesacr ne-
XO/HLIM IHAYCHMAM KOHIICHTPAINH KPCMHHRSA B
pacioiape pasmmid 75, S0, 25, 10 m S ar %, cooT-

BCTCTBCHHO.
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P.GAZHDAROV ,NAAGAYEV

COMPONENTS DISTRIBUTION IN GERMANIUM-SILICON SOLID
SOLUTIONS GROWING BY BRIDGEMAN METHOD

P.HOIDIROV, NAAGAYEV

BRICMEN USULU (L3 ALINAN GERMANIUM-SILISIUM BORK
MOHLULLARINDA KOMPONENTLORIN PAYLANMASI

GeoSi sistaminds ssimtinin milxtalif teskiblotind I kristallards’ siliss A hessblanib.
analiz edilib.

JlaTa nocrymesms: 10.06.97. Pesaxtop: B.I . Tarmes.
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JIASEPHO-MHAYIIHPOBAHHOE NOTJIOUIEHHE 3BYKA B MOJYTIPOBOAHHKOBAIX
CBEPXPEIIIETKAX B KBAHTYIOIIEM MATHHTHOM MNOJIE

6. HBPATHMOB
Hucriryr ©mncn AH Asepbaiurxana
370143, baxy, np. I’ A=assua, 33.

Hecmeaosano nor1omamsc WYk B NOTYTIPOSO.SIHK OBM CBCPAPANCTEAY B [0IC BRCOEOISCTOTHO O 283D
HOro ILTYICHIN [PH HAGFDMN KBAHTYIOMS 0 fots. [0IVHcHO, 70 JMBNCHMOCHTE KoXpJeuBiaiTa NOf JCMCHIT WY -
K2 OT HANPUECHHOCTH MATTHTHONO [JOXY MMCCT DCPI0BITCCRN OTPHILI TSIE i HOJORHTCILELC JHAICHIT.

B nociepice BpeMs 3aMCTHO BOIPOC MHTC-
Pec K HIYSCHHIO AKYCTO-MICKTPOHHMX pdexToR B
NOAYIPOSO/IHHKAY N07e HHPPAXPACHOTO IAICPHO-
ro wuysesns. Hisecrmo, w0 8  orcyrcTEEC
nopceeTxH HabmoaaoTes npescxasanmsic 8 [1] Tax

cnosm. [Nomyscso, STO B MONC IASCPHOTD MATy9C-
mn sacToTs O-e/he crywae, xorma sommoso#
BCKTOP IBYKOBOH BONHLEI q DCPNCHAKYISPCH BEK-
TOPY HANPSACHHOCTH MaruwTHOro noia H, sasm-
cmocTs xoapdrmsciTa nornomicsns ssyxa I ot
H #wecT NepHOoM9cckH OTPHIIATEILHLIC B MO0~
AHTCILHBIC IATCHAR

CP npeanoagfacTcs aKyCTHYCCKH OfHO-
pomon, wmsa csobomEoro mpobera ICKTpoHa
npessunacT jynsy syxosoi somasl [Tpm Tom
EaMMO/CHcTEHE WICKTPOHa €O IBYKOBOH BomnHOM
MOKHO PACCMATPHBATE KAK MOTTIONMCHHE M HCITYC-
KaHMC VICKTPOHAME aKYCTHICCKHX HOHOHOS.

KoxpdsimenT nornomesns 3syKa BuIoHc-
n‘,;—;_mmm

3acces WF - swcio MCpeXofioB WICKTPOHOS 3 Ba-

30HLI B J0HY MPOBO/IHMOCTH MO/ ICHCTEMN-
€M IA3CPHOID HMIYSSHME ¢ NOIIOMCHHCM
(Hcmycxanmes) OAHOTO KBaHTa 38YK080# pommd, |
- HHTCHCHBHOCTD MBYKOBOH BOMHL, @- YacToTa 38Y-
xa. JUIN ONECAHMA YKA3AHHBIX BHINC MPOIECCoB
HEOOXO/DIMO JHAHMC BOMHOBLX PYHKITMH WICKTPO-

Ha Q&Y B JOHC MPOBOMMMOCTH C H B BANCHTHON
30HC V B KEaHTYIOICM MATHNTHOM TIORAC H B Nonic
YILTPEIBYEOBOH BOMHE.

B xmamryiomes wsmarmmmoM mnone H
(HIIOZ, OZ, ocs CP) MiexTpothl CBCPXPCIICTER B

NOJIC IBYKOBOH BOMHEI ONHCHLBANIOTCE YPABHCHHCM
Lllpcmomepa ¢ raMuibTOHMAHOM

H=Hs+H:
ac
P+ (P, -%Hﬂ’
H, = = +£,(F) (D
B=Valeme e L e =

Pa¥

azecs E., Ec - xouctanmu fohopMaimosBoio mo-
TCHITAA2 [IWPKH H MCKTPOHA COOTBETCTBRCHHO, po -
[MIOTHOCTE CBCPXPCIICTRH, V - CKOpOCTE IBYKE, g -
sommoB0oil BexTOp 38ykosoil pomisl (g LH).

oL(r,1) = ZB‘__,mQ‘_,(r}e' o

Cobcreemnnie gyrmm Qur) ® >ucprim
€, oncpatopa Hs umcior san [5]

Q, =cxp ik, x + k.2) ouly - ¥o) 3)

., = (N + 31», —%mdk,

afK., K., N) - kBanTossic 99cia HOCHTCIN B KBa-
Tylomes MaruuTHoM nose. Koodpdmmentsi B
(1) ynomaersopmor AudPcpcHIHATHEOMY YpaBHc-

HHED
L d o M 0NN
ﬁ;ﬁ.‘m—- 2 Zﬁ

{Bea, g e Oraet™ +Boy s 3o O8,0ee™

4
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g H ZJI{") I‘hq

{ I, t—-‘—ﬂm& 4-5‘} (6)
e As - AMIDIMTYAA MICKTPOMATHWTHON BOMAL
!E!
[L‘\.Ilzf-—-i: . Ee - HANPSACHHOCTL WIEKTPHYC-

CXOr0 MOS HCNOINPHIOBAHNOND MASCPHOID HuTY-
scsmn), Po-MaTpwmsnil JieMeHT oncparopa MM-

A, BOSHHEANIIHX #3-32 oCODCHROCTH UIOTHOCTRED
COCTORHME HOCHTCICH B KBaHTYIOIICM MAalHHTHOM
none,

B ciyvac KBaHTYOMCTO MAHATHOO [0S
= onpeasnacTcs creayoumy obpasom

e =L, +T,
;|
=
I =EZ}~I Posae T+ NQB 6ss, ~Sra, o —B0,| +
q

"'H!qtﬁh _"ﬂn*l._-nl'-] ™

Ny - YHKIMS pacTIpeaencHis aXyCTHICCKHER Ko/
Ganmii KPHCTLUIHICCKOM POICTIN C HMITYALCOM §

H' =Ebq/ 20,0V

I's nomysacres i (7) cooreercrayomed ameHodH
Ec—E., me—m-.

B ciysac ynpyroro pacceamms H OpH

N, -E:-‘—T supaxesme (7) MOXHO JamMcaTh B
BRI

* snkd °’ 4=p,v hR 'dA
me R’ =ch/cH- xsagpar Marusmwol UL,

Henonssys ssipamenns (6) (opu p<<lI)
XOOPEUITICHT HOIMOMCHAS IBYKA MOKHO MPSICTS-
BHTL B BIJIC

acHMOCT: 5 OT HANPEECHHOCTH MalHHTHOIO
nons s caeqyonpex napaserpos CP: =1 3B,
d=10¢ cu, A=001 3B, E=7 3B, E~=] 3B, ps=5
ricw®, p=0,055 me u opH sEaveHNEX 0=10%c !, h-
g=15 B, T=10 K, v=110¢ cw/c. Bagmio, wro &
OTANYHE OT MACCHBHOIO Nomynpososxa (3] 8 CP
sasucumocTs 5J or H mseer nepuojprsecxn otps-
UATCILMLIC ¥ NONOAHTETLALC Hascius Orpumna-
Temninie 3sascHns &) odEawacT, ¥TO MpH TaxKMx
IAICHHAX HANPIACHHOCTH MAlHNTHOIO NOAN B
OCHOBHOM MPOHCKOMMT TOrTIOHICHNE TEMCPHOMD
$oToHa ¢ muTyscHmeM xBamTa 3eyka. [lpe ssase-
HHEX HANPEXCHHOCTH MATHHTHOIO [0S, KO
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5J>0 wuambonce aKTHBHLIN MPOLISCC MPOHCIOAT €
DOTTIOMICHACM 38YKOBOT0 kBaHT2. B makcHmymax
nornomenna (H=18.2 x3; 22 x3) npH HanpsxcH-
HOCTH JICKTPHYCCKONO NOMS TAICPHOID HUTYICHHR
Ec=10° B/cw (¥ro Haxojgarca JANCXo OT [opora
PASPYIICHHE  DOMYTPOBOIHHKOBO0IO MaTcpHaia)
coorsercreesmo =15 -10° ewr; 3.7 -10° ew. [lpw
H=142 x3; 18 x2; 218 xD mabmomacTcs Maxcs-
mm-mr=-l.2-lﬁw.-
1.7 -10° e, -19 -10° ew?. Bommwe suascsms
MOIBOMNMOT HANCATHCE Ha IKCIEPHMCHTAILHOC 06-
HAPYKACHHC Aa3CPHO-MFUIYIHPOBAHKOIO NOrIoNHIc-
uME IBYK2 B KBANTYIOINEM MATHHTHOM [HOfNE.

1. BJLT'ypesus, B.I' Cxobos, 0 A ®upcos. AT, 1961, 7.40, 8.3. C.786-T9L

2. G.M Shmelcv, Nguen Hong Son / Solid State Commun. 1983, v.48, N3, p-139-242.

3. EJ0.Cagpanos, D11 Cumssci. DTIL. 1991, 1.25. 8. 5. C.943-945.

4. B.M.Tonssoscxmii. ©TTI 1980, 1.14, 8.7, c.1399-1401.

5. 1A Chaikovski. G.M Shmelev, N.A_Enaki // Phys stst sol (b)1981, v.108. p.559-566.

6. D11 Consncxei “Kinerrgeckne 3pexmsi B WEKTPoH-HOHOHHMX CHCTCMAX B NONE MAICPHOND samyse-

H B IBRAHIMOV

uvmmmmvwmmm
LAZER-HBYDCANLANA UDULMASL
Yiksakteziikli lazer gial LEIN o eabadind dacicici ifiatad :
menfi givmetler aldiiy mieyyen ohmmusdur.

HB.IBRAHIMOV

LASER-INDUCED SOUND ABSORPTION IN THE SEMICONDUCTIVE
SUPERLATTICE IN QUANTIZING MAGNETIC FIELD.

mmmhmmmmhmwmm

Mhmﬁ;ﬂﬂmhwllhmu&dﬂtiﬂm
mﬂﬁumwwmmmmmm

Jlata nocrymmesus: 15.04.97. Pesaxtop @ M TNamessase
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HAKOITHTE/BHAIE MPOLECCH] B KWHETHKE MEXAHHYECKOIO
PAIPYIIEHHSA TOJHITHIAEHA ITPH OJHOBPEMEHHOM BO3AEACTBHH
INEKTPHYECKOIO MOJAA

T.MBEJMEB, CA ABACOB, H K ANTHEBA, BA AJIEKITEPOB, .M HCMARIOB
Hucraryr ®@muxe AH Ascpbaiyraana
370143, Baxy, np. I' Jlxaswaa, 33

PAIPHIBY MOTHMCPHEX
sansix Hanpsaxcamax [1.2). B sTHx crysasx paspus
NPOKCXO/MT HC CPasy NOCHE MPHIOATHHA HArpys-
Ki, 2 MO HCTESCHIIO HEKOTOPOTD BPCMCHH.
Jonroseunocts (1) yMCHLINACTCE © POCTOM
pacTarmBalomero HanpaxcHus (o). B obmew cy-
sac T 3asMcHT oT Temncpatypsl (T), cTpyxTypHOTO
COCTORHMSE MOIMMEPHOIO TENA, CPC/ibl, PAIMALHON-
soro soycicrass B T [1.2] Taxum obpasou,
PaIpsis HAIPYACHHOIO NOIMMCPHOIO TEA KBANCT-
€S 3EBCPUWIANONTAM AKTOM MPOUSCCd MO OTOSKH,
IpH KOTOPOM B MOAHMCPHOM TUIC CO BPCMCHOM
HAKAIUTHBAIOTCE MIMCHCHME, [IPHBO;UALILAC X DOTTPC

CpaBHCHIE POYILTATOR HIMCPCHHRA 10N OBCIHOCTH
MPH HEMPCPHIBHOM ACHCTEHE HAIPYIKH C pOYIbTa-
TEMH HIMCPCHHMA [IO/ITOBCIHOCTH ITPH IMPEPLBAHH
AcACTEHSE HATPYIKH.

Mpw IoyYeHrn JOATOBSIHOCTH NOIHMCPOs

(Tax &C XaK H JUIN JPYTHX MaSTCPHANOS) Xapaxrep-
HLIM SRIRCTCE HAMHYHC JOCTITONHO CHLHOTO pas-

wascsax o W E ¥ OIMHAXOSIX YCIOBHEX ICH-
cTsis Earpy xn (remmeparypst. cpesl). [losrosy
HIMCPCHHN C MPCPLIBaHMeM [ICHCTENS HAIDYIH Ha
ommomsx ofpasiax He MOTYT /@Th SCHOTO OTBC-
7a. B macrommelt paSorc moumepciR T OPOBOIDH-
mcs: Ha cepusx w3 30 obpaiios B aHAMDHPOBI-
et dymipm pacnpenenciis ofpasiios Do os-
FOBCYHOCTH.

Ha pwc. la npeacTamAcHa WHTCTpaILHas
dymxams pactipenencrms obpasuos 13 no Igr npu
OHOBPCMCHNOM BOWICHCTEME  JISKTPHNYOCKOIO
nons npH nocrossnom smscuin o, En T. Mo oon
1-n,

OpIMEAT OTHOXCHE GYHKIAS , e n - Do

scgsocTH 11=912 ¢, orscvalomes PASPYIICHMIO N0~
nomnd ot obpasuos. flance Gpamsck moshic
cepuM Takux xe o5pasnos W BLUICPAMBATHCE MPH
Taxux &c o , E u T B TCUcHHR BpOMCHE T, HOCHS
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BPCMCHHOM BOICHCTRHE JBCKTPHYCCROID DO,

30 obpasnios. 6=55 Mma, E=1,4-10* B/u, T=128 K.
6 - Cxema pactipescnaciis ofpasiios 0O McXai-
Secxofl  AOMTOBCYHOCTH.

Cuiici H cnocod aHADNE TAHHLX CXCMa-
THeccxw noscrics Ba pic. 16. Oun saxmosaioTcs 3
CRIYIOEM: CCH BOMYCTHTS, TT0 NOCIE BHUICPAKH
nog marpysxoit (o, E) » Towcsme spevcs u 8
OCTABINMICH HepaspyicuHHuIME ofpauiax mHako-
MHBIINCCE HIMCHCHIA 33 BPeMA NepephiBa paccoca-
mech (MO/Mas peTCHCpalpRR), TO TOIA NOCHe BTO-
PHYHOIO MPIIOKCHHE TOA Xc HAIPYIKH pacTipcie-
AcEmMc JTHX OOpasIoB NO BTIOPHYHOE AOITOBCY-
HOCTH AOIIKHO COBIACTE C Onopo#l XpHBO#H, T.C. C
KPHBO#H, OTBCHMOMICH PACTIPCASICHIIO MO JOAIo-
BCYHOCTH BTOPO# nonossss! Tmcia ofpauos Ha
pisc. 16 (xpumas |). Ecm xe nocie BaUcpaXH B
TCUCHME T) M CHNTHSE HATPYIXKH HAKOMMBINMCCE M-
MCHCHES TIOMHOCTHI0 COXPAHEIOTCS 12 SPCMS Ncpe-
psiBa, To pacpeacacime obpasiios no ETopEYHOR
AONTOBCYHOCTH MOMARO NofimH B ofnacra MeHnL-
MY sHagessi t, ocoGenno B ofmacT BaswmHOR

PWEHON NONTOBCYHOCTH NOMAHO MOHTH MEEULY
xpusins | ® 2, Te cooTReTCTBOSATL KpHBOH 3
(puc. 16).

Jamnmie, OTBCYANONINC IKCTICPHMCHTATLHO-
wy mafmonesnno 1 M 3 Ul NOAHMCPOS, B TOM SHC-
ne px 13, npusencan 8 [3] 5 crysac mexamrse-
CEOIO W WICKTpH9cckoro paspymcnis. Onm noxa-
ILBANOT, YTO HIMCHCHME, HaKONHBUDOICS B o6pay-

[IaX 32 BPEMA T , COXPAHMIOTCA, CCIIH B MCPCPLIBE
obpasenl He HarpeBaTH HAR AC He NOMBCPIaTL ICH-
crem0 mMpotHEomnions. B crysas wcxasmeccxoro
PAIPYINCHRN PETCHCPAITHS HAKOMIHBITHACS HIMCHC-
M NPOMIBONIACE MyTem Harpesamms. [Toxasa-
HO, YT0 DOBLINCHHC THEMMCPATYPW “OTIRIX2™ HC
NPpHBEI0 K HIMCHCHHIO pacnpencienus ofpasnos
N0 BSTOPWIROR AOATOBCIHOCTH, T.C. PClcHCPalME
wosmcucHi Be sabmomactes [3] A » crysae amex-

rpys ( o E) wm ofpasuos [12 ¢ momroses-
HOCTHIO, Mpessimmomnellt =912 ¢, T.c. nepesiop-
MEpoBanHELic 0T 0 Ha 0,5 n sepxiic SacTH XpPHERIX
pacnpeacncins (puc. 1a). Tomm 2 - poymrar
nepecTpoctns To9ex | no xoopmmare Igfzn ).

i
-

19

Puc. 2 - Hurerpamusoe pacnpesienesiie obpasiios
T3 no mcxaEm9ccxofl  AOMTOBCIHOCTH MpPH OjlHO-
BPCMCHHOM [DPHIOKCHHH NICKTPHICCKOTO MoK
o=55Mna, E=14100 B'u, T=I12R K.

Touxk | - paspylnciie 32 BpCMA, MPCBLINANOMET
1 =912 ¢ ; 2 - pacnpeacacERe Tex xe obpaxios no
Ig(t - 1 ) ; 3 - Womepennoe pachpencncsie obpar-

1O8 1O BTOPHYHOHE FOMIOBCYHOCTH NOCHS "o
xa” 8 Tescane 10 copu 128 K.
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Tosxs 3 - IXCOCpHMCHTANLHEC JaHHLE MO BTO-
pHiBoll JOMrOBCIHOCTH NOCHC BRUKCPAKH o6pas-
uos nog sarpyxwoil (o.E) B Tescume spemenw T B
nepepeisa aciicTens sarpysxu 10¢ ¢ npe T=128 K
IS MCXANHYCCKOIO PaspYINCHHS NpH OMHOBpPe-
MEHHOM ITPHIOKCHHE WieKTpHIeckoro nom. bum-

30cTh TOK 2 B 3 Ha puc. 2 CEBMICTCILCTBYCT O
TOM, 9T0 33 BPCMA NCPBOH BLUICPAKH B TCUCHHE T)
noa ncicreres o, E 8 oSpasian Haxomumics -

METICHHE, KOTOPLIC COXPAHMITHCE B NCPCpLIBe AcH-
cramux marpyxs (o.E) npm Tofi xe Tommepatype,
MPH XOTCPOHE ACHCTBOBATA HAIPYIKA, H NPHBCIH K
Gonee MDKHMM IHIYCHMIM BTOPHYHOR joaAroscy-
HOCTH.

Taxnu o5pasoM, B KHHCTHKC MCXAHWSCCKO-
O PaspyllcHHS NOAHMCPOS B YUIOAMNX OJHOBpC-
MCHHOIO BONICHCTBHE NICKTPHYCCKOIO NOAN OpH

HOCTH, KOTAS BO BPCMA NCPCPLIBa

obpavind ssuscpamsannce mpw 313 K B rescanc 108
¢. Bumio, 9T0 MPOMIOIUIO CMCIUICHHE Paclpeicic-
Hili B CTOPOHY MNOBLINCHHA BTOPHYHOM A0NIOBCY-
HOCTH, T.€. 10 OTHOMCHWIO K Xpusoit 2. D10 onsa-
sact, 710 8 obpanmx 19 npossoura onpenencs-
HAS CTCOCHB PCTCHCPALIMH HAKOMHBITHXCE HIMCHS-
HMA .

Ha pwc. 3 (xpwmas 4) Taxae noxasaso,
ATHAHKC OPOTHBOUONS HA BTOPHYHYIO ACAIOBCY-
socte [13. Baupso, 910 K 3a0cs 32 BpeMs “omsixa”
Wpﬁm—mm
it Orpiaxo, CACAYCT OTMETHTS, 9TO B o6oux cry-
SagX PCITHCPAIMIO CACASTh MPAKTHYCCKH NOMHOH
HEBOIMOKHO, Kak B Cly9ae WieKTpHYeCKolo pas-
pymesm= [3].

Taxuu obpasoM, HAKAIUTHBANOMIMECT HIMC-
HCHHA B [POLICOCC KHECTHKH MCXAHMSCCKOIO pad-

E 3sascHie 1 BC MOMCHNCTCE, & 34TCM © YBETHYCHN-
em pemranEn E nponcxomar ymesmmenme © [4]

o=55Mm, E=14100 B/M, T=128 K.

Touxn | - paspyincHEe 33 BpCMS, NPCBAIIAIOMCT
n =912 c; 1 - mscpeHnoc pacnpoacicHnc obpas-
Hos N0 PTOPHYHOH AOATOBCYHOCTH NOCHT “OTHL-
xa” » Tegcme 10¢ c npur 128 K; 3 -Tocae “onmma”
B Tewcse 10° ¢ npm 313 K (sacTwanas percncpa-
s nporpesos). 4 - [Moce “ommma™ 8 TowcHme
10¢ c nput 128 K n peficreis nporusonons E.a =

0510° B/M (sacrwisas percucpaiiss OPOTHBONO-
neM).

[Ips >roM ycrasosicHo, YTO NPHYHHOM yMcHbmC-
HHS MCXAHHYCCKOA JIOATOBCYHOCTH T NOIHMCPHAIX
Tedl B WICKTPHSCCKOM MOIC SRINCTCH JIHHAMWISCKOC
BOIMYIICHNC MOJCKY/INPHLIX CBIDCH YCKOPCHHBIMH
LICKTPOHAMH, NPHBO/IRINHC K CHHACHHIO

AXTHBAINH pasphisa xmMmrseckwx camed (4] Cae-
HAYCT OTMCTHTS, STO He Bee ODPAIOBABITHCCE NICK-
TpoHEl GYAyT ySACTBOBATE B HPOLICCCT BOIMYINCHMS
MAXPOMOIICKYN, TAK KAk S2CTH WICKTPOHOB 3axsa-
THIBICTCR NOBYMIKAMH (cBOGOMIBIC PATHKATHL, MO-

mmn E. HanuessocTs t mo onpeacncsnoro satse-
Ens npsomessoro E camana Tew, o npe Tk
mmlmmm
MCKTPOHHMIX MPOLICCCOB HIH AC HMHTCHCHBIOCTE

yKA3aHHBIX TPOlieccos Tak Mama, wro obpaso-
BABIIHCCE B PCIYILTATC ITHX NBICHHA WICKTPOHL
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GaxTHSCCOKH MOMHOCTLIO 3AXBATHBAIOTCR, T.c. HACT Moxyo NPUMONOENTS, 9T0 3apims (B
JANOMNCHEC JOBYINCK HOCHTSINMM 2PUMA, H, CIc-  OCHOBHOM XNICKTPOHM), JAXBASCHHRIC NOBYIIKAMI
JOBATCABHO, OTCYTCTBYCT MPOMCCC BOSMYIICHMS  PACCACHBAIOTCE MPH NOSKINICHHN TCMICPATYPM
MAKPOMONEKYl 32 CYCT YISPOS SaCTHIL H NOJTOMY  HUIH MPH JeCTRHN NPOTHBONO/AN, YTO W ARINCTCR
T OnpencANCTCA, B OcHOBHOM BoyiciicTsieM o. [Ipe  MPITHNOH PErcHCPAININ HAXOMMBINLICE WIMCHE
yrom GLOI0 MOKASANO, STO MIEKTPOCTATHWECKO:  HMAL

HOAe 3apEIos, CTASHINHPOBAHHLIX B ofLeMe Mno- Hrorow mactomme# paboTsl sanseTcaE No-

1. C.H.Xypxos, C.A ABacos. Bucoxoconexynspssic cocmpmenus, 1961, 7.3, N 3, c. 441449

2 B.P.Perem, AW .Cayuxep, . E Tomamencxiii. Kuseriseckas npapoaa NPOTHOCTH TBCPAMX Te1. - M.:
Hayxa, 1974. - 560 c.

3. AH Cayuxep, T.M Bemes, H K. Anmesa, B.A Ancxncpos, CA _ABacos. DTT, 1990, 132, Na 8, c.2339-
2344

4 C.A ABacos, M.A Kyp6anos, T M.Bermes, MM Kymscs. ®TT, 1982, . 24, Ne 3, c.693-695.

S. B.P 3axpescxmii, A H .Caynxep. Bucoxomonexynupemic cocipmcsis, 1984, A, 1.26, N6, c.1201-1206.

TMVALIYEV, SA ABASOV, LK SLIYEVA, V.9 9L9KBOROV, LM ISMAYILOV

FLEKTRIK SAHSSININ EYNI VAXTDA T9 “SiRl ZAMANI POLIETILENIN
MEXANIK] DAGILMA KINETIKASINDA YIGILMA PROSESILORI

meﬂ_tmﬂhﬁ{mm“]mm
eymi vaxuda 1@'sin mwwrmmmu-mmm
beraber middat arzindes bitov (gnimams) qalmis nimunelore o mexaniki gerginltymn vo E elekink sahasinin
w’sirlorinin kosilmesi (fsilesd) ile " oleri St i Silmindir. Fasilolend
WuMﬂ-ﬁWh'ﬁhiWﬁ.m#-&ﬁqﬁ

(borpa -

T.M Velicv, S.A Abasov, | K Alicva, V. A Alckperov, .M. Ismailov

ACCUMULATED PROCESSES IN KINETICS OF MECYANICAL
DESTRACTION OF POLYETHYLENE AT SIMULTANIOUS
INFLUENCE OF ELECTRICAL FIELD

The destribution of lifetime t-in waiting the breakdown of polymer films of simultanious influcnce of
clectrical field were measured. The results of continuos cxperiments and experiments with breakdown action
of mechanical tension o and clectrical field E on samples staying unbroken in the course of time, replying
r«mmmmmmmmwmwdw-ﬂm
ﬁmwﬂwmmmemmumwﬁ
wﬂmmnﬁmhhmmmuﬂmm
Determined that, accumulsted under the influence & and E changes in kinetics of mechanical destruction at
MMJWﬂMMMhm-hﬂhmd
MWHMHWMMdWMHM
breakdown of tension valuable molecular which is accelarated by electrical field.

Jara nocrymmemas: 09.06.97. Peaaxrop: C. Mcxmacsa
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HEOXJIAKJAAEMBIA ®OTONEKTPOMATHHTHRIA
HHOPAKPACHBIA AETEKTOP HA OCHOBE CdHgTe

3 J0.CANTAEB, ® H KASHEB, ILM.KYJIHEB, PH MYXTAPOBA
HHH Poroamexrpossmn AH Ascpb.
370602, I'CT1, Baxy, yn®.Aracsa, 555 xsapran

Omscans o THgREIITE BCoLTa oM orc GOTOXIONTPONAI HHTHOUO JICTCXTOPA 118 MAgpakpacHoro IHana-
30HS, OIVOTMOMAS NOEMINATE 0 BOILTOSYIO TYBCIBMTEmEOCTL. [Iposcem Teopenirscaanit anann pabotu §o-
ToxTacTopa. [lpuseasnd povikTaTh IMcpenil GOTOLIK TPIMCOO NAPAMCTPOS B LSk TCPRCTHK BCOLIaNIac-
woro $oToacTaxTopa, MNroToRICHMOro Ha ocone CdHgTe um paanasons cocxTps 3+7 .

doroanexTpomaranTae (POM) aerexro-
pu wan madpaxpacnoro (HK) mmanasona m3-
TOTAaRTHBAIOTCH OOLIYHO HA OCHOBS AHTHMO-
HII2 HEMS - YIKO3OHHOTO MOAYIPOBOIHHKO-
BOTO € BHICOKOH NONABRXHOCTHIO
mocuTenci 3apana [1]. B nocheames spema no-
ayanar paisuTee Taxke ®OM perexTopun Ha
OCHOBE NOMYNMPOBOAHHKOBLIX TBEPABIX pac-
eopos xaguui-pryTe-Tenyp (KPT- CdHgTe)

CHHAAET TEILIOBYIO Harpylky #a mpubop. B 1o
Ke BDEMA, HI-32 MANOrO BPEMeHHE AHIHH HOCH-

Tencli 3apsa2 M BHICOKOH MX PaBHOBCCHOH

METPH  HIMOTOBACHHOID  HEOXIAKAAEMOTO
@OM perexTopa H2 OCHOBE MOHOKDHCTALIOB
CdHgTe.

1. Asamms pabors ©®OM aperextopa.

[Iycrs ®#a GoTONpHEMHYXO NHOMAAKY
®3OM aerextopa As~wxl (w-mmpuna, a |-
QAMEA TPHEMHEOH MWIOINAJIKH) DafacT NoToK
monoxpomaTiyeckoro maywesnus W,. Ilpea-
nonaraes, 97O TommMEa ofpana t IHaUM-
Tensio Gonnme aamMEnl amGunonspsof md-
by (1>>Lp) = Oynem paccMaTpHBarh CIy-
gail HE3KOro YPOBHS ONTHYECKOTO
Ama. B caywae caaboro warmWTHOTO mOAN

(uB<<1) ® npe yCIOBMM CHALHO NOTAOUlac-

13

wmoro mnyscana  (alo>>1, a-xoodpduument
NOTMOUICHAR CBCT2) BLPAXCHHE UIN Hanmpsxe-
aus curmana OOM  ddexra (B pexume
PRIOMKHYTOH USHM) MOXHO SaNNCETL B BHIC

[4.5]
(b+DBLy
(bn + it

- xpanTOoBNill Baixoa, Oy - yncno doro-
HOB CHTHATA, magarommux 32 | cex. wa | ow’
nopepxuocTe ofpasua, B - MarEMTHa® HHIYK-
UHE, N ® P - KOHICHTPAUHH MIEKTPOHOS M Jibi-
POK, COOTBETCTBEHHO, b - OTHOWCHME nC-
ABIKHOCTEH AMexTPOHOB i ANpox (b=pe/ys ).

Jimuna amGunonapaoi muddysum onpe-
JCANCTCR BLIPaKeHHEM

o)

n+p
rne D, - xoshduument muddysun anmexTpo-
HOB.

[bn+p
B supaxcuun (1) npMHSTO, 4TO CKO-
pocTs pexoMOuranmMK S Mana
(st/Lp<<l), 9acTOTa MOJYASLHH ONTHYECKOro
HIMySCHHA © T2KOBA, 4T0 @T<<| , 8 MCAAHMIM
pexomMOHBAUMR TAKOB, 9TO BpeMCHa XHIHH
IMEKTPOHOR H ANPOK OJMHAKOBH Ta=Tp—T.

B coorsercTeia ¢ (1), BupaxcHEe JUIR
poaLTOBOH YyBcTBHTEAbHOCTH ®OM aetexto-
pa S, 3anWIDeTCs B BHAC

< U, _nb+DBly
* W, hvbn+p)wt

U, = n®, )

2

3)
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MpEAeHEe MYMOB, OOHAPYAHTEALHAN CNOCOG-
HOCTS) C HIMCHEHHEM SHCAa 3nemeHTOB, 0Opa-

PHEE KAXJOTO VICMEHTA.

2. NMonaraes, 9TO BCE WIEMCHTH 0O $o-
TOMIEKTPHYECKHM MNapaMCTPaM HICHTHYHbIL
[llxpwna ¥ QAEHA KAXJOTO IMEMEHTA IHATH-
Temsao Gomuime ero Tommmnel. Kpaessimm >¢-
dexTamn npeneSperaen.

Conporumacane ®3M nerexropa ¢ 3a-
sopfami R: H COMPOTHEACHHE CANHWYHOTO
(z=1) ¢oroperexTopa R; TOR Xe maomamm

CEMAHN COOTHOLOCHMEM
R,=R,Z'(-p)"’ 4)

rae P - OTHOmICHWE CYMMEpPHOH MHPHHLI
3230pOB K NOAHOH WwKpHEE PoToAETEXTOPA
p=(z-1) d/w.

[locaeaosaTeasHOC COCAMHCHHE YYyD-
CTBHTEMLHAIX WieMeHTOB B Gnoxe BHINOAHSSTCR
TaxiM OGpaIoM, TTOON HMENO MECTO CYMMM-
TaK

14

JUTHEE SYBCTBHTCALEON naomanxy | i He 3a8m-
cHT OoT ee mmpHHEs, Tak 310 U= Uy. Orcona
CASAYET, STO NPH OaMHaxoBO# OGay4eHHOCTH
snanpuxeane ©OM cwrmana ¢oromerexTopa
Ue, coCTOSINEro HS Z 3AEMEHTOB B Z - pa3
Gonsme curnana Uy eamnwunoro (z=I) doro-
perextopa Toil xe momags Ug=zU.. Boms-
ToBas wyecTBHTennHOCTs ®OM perextopa ¢
sasopamu S Gyner & 2z pas Gomsine TyscTEN-
TENLHOCTH SIHHEYHOIO POoTOAETEXTOPR

(5

D’ :s_(a.-an“/(zﬂ’:)" (6)
rae Uy - nanpaxesne myMa i -ro WCTOYHHKA,
Af - nonoca 9acToT.

[MpeaensHO BOCTHAHMbIC 3HA%CHRN O5-

U, =(4kTR-AD™ N
rme k - nocrosnnas Bonsipuana, T - pabovas
Temnepatypa ¢orTomeTexTOpPA.

D;=Dj0-P” =D1-@-04, /e ()

rae D', - yneapHas oGaapy&HTeIbHaS CHOCO0-
HOCTD CAMHHYHOTO goroneTexTopa
D: =S4(A, ‘An“mi
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Bupaxenre max D', nonysaercs noa-
crarosxoit Sy # Usy w3 dopsyn (3) u (7)

=2
pr-MB_ b+l (n + P, v (10)
' 2hv bn+p t
O6uapyxuTensnas cnocobmocrs ®OM

aerextopa ¢ sasopams D%, cormacmo (9),
onpeaensercas ¢ro GOTOAKTHEHOH WIOMWATLIO
A=AL(1-f). Yeeamuenwe THCAE ITEMEHTOB,
oSpasylommx 3aNaHEyi0 GOTONPHEMHYIO Mo~
manxy Ay, TPHBOANT, cornacuo (9), X ymess-
MeEN0 yACThEOH OOHapyEHTTIBHOH COCO0-
pocT. OMHaxo MpH Mano# CyMMapHOl ITHpH-
He MEXIMEMEHTHHX 3230poB cumxenme D,
pesmagwTersno. Tax, manpumep, npm (z-
1)d<<0,lw paznwane mexny D°; u D) ue npe-
puilnaer 5 Y.

2. KOoHCTpYXUBOHHLIE NOCTPOCHNHE B oTO-
AIEXTPHICCKHE NAPAMETPH JETEXTOPA.

H3 sspaxenni (3) u (10) caexyer, 910 B
caysae b>>1 (ur0 OOLIYHO BHINOAHAETCR IA%

KPT) ¢ TO4KH IPCHRS NOBLIUCHHA TPEACabHBX
nagcHNA  HOTOMCKTPHIECKHX

POM pgerextopa S! Ha ocHOBE MaTepHana p-
THNA, YAORAETBOPAIONWIErO YCAOBHIO panb'? K
BOALTOBONH YYBCTEHTENBHOCTH S, AeTexTOpSE
Taxoil XC rcOMETPHE, Ha OCHOBE MarcpHaia C

cobcrrennoil MPOBOAMMOCTEIO (P=N=T\ ), UPH-
OMHKeHHO HMEET BH/1L

=)

¢

S B
s &
rae, T ¥ 70 - BpCMCHA KHIHHE HOCHTENSH Japana
B Marepuane “cobOCTBeHHOM™ M MaTepmane p-
THOA, COOTBETCTBEHHO.

H3 supaxesus (11) caeayer, 970 B cay-

(1)

gae b>>1 (8 KPT b~100) SI wmoxer 3ameTHO
NPeBELINATL S, AaXe OpHE ¥ < T
DOTOYYBCTBHTENLHEIE ATEMEHTR

(®YD) MIroTARAHBATHCE HAMH HE8 OCHOBC MO-
noxpuctamios CdeaHgeaTe p-THna c xos-
nesTpanmedi axuentopos p=(0.8+1) 107 cx.
le XOMHATHOH TeMNCPaType MPOBOAMMOCTH

MITEPHANZ MBANETCH CMCIAHHOH
(:uﬁul p-mun). OGpasusl p-THNA NOAYIATHCE

AW ONpeAcAcHH BpeMi KHIHH HEPABHOBECHBIX
HOoCcHTEnCh 3apaga 1=(0,5:0.7)10° C » anwma

ambenonspuoéi meddyrmn Lp=5 wmxm npm
T=295K.

oxono 20 MxM, 2 IINPHEZ 3330pOB MEXXY ic-
weHTaMi 40+50 mxu. QOPMHPOBAHKE TONONO-
HE 9YBCTBHETCABHBIX FMIEMCHTOB NPOHIBOIN-
nock merosamu dorommrorpadmn. [Nognoxxa
C YYBCTBHTCIbHLIM WISMCHTOM MOHTHWPYeTCS
Ha KOHTAKTHOM PacTpe cnenmmamssol KoudR-
IYPauEK AR Pacnafiks MIEMCHTOB NOCAeN0sa-
TEALHO C TAKHM PacweToM, 9TOOL HMENO Mec-
10 cymmmposanne ®OM carmanos. Kowurakr-
Huii pacTp npencrasaser coboil canduposyo
IUIACTHHY B QOpME YAAHHCHHOIO NapailenH-
nefa MEPHEOCH, NTPHMCPHO PaBHOH WMHpHHE
6A0Ka YYBCTEHTEABHLIX JEMEHTOS, C HANCCEH-
HLIMH HA HEe MOJOCAMHE METRUTHIAMHM - TOKO-

HeHEe No3BOAReT pasmemaTts Gaox OYD Bmec-
Te ¢ KOMTAKTHLIM pacTpom B y3xom (Oxono 2
MM) 3230pe NOCTOSHEONO MArHHTa.
Conporurncune ¢QoTOACTEXTOpPE CO-
cranasno oxono 340 Owm mpm T=295 K. Ha
prc. 2 NPEACTARNEHA HIMEPSHHAN B Mar€WT-
rom noae B=0,6 Tn cnexTpanbsas xapaxreps-
CTHKZ YYBCTBHTEABHOCTH POTOACTEXTOpPE MpH

15



; — " 5 NPOCTOS yBEAMYCHHE WHPHHB CAMHNYHOTO

D,, (ma sactore 1200 Tu) cocraswm M OPHBOINT K CHICKEHMIO 10 BOABTOBOH TyB-
S., =(08:10) BBr m D] =(0,7:09)10¢ cTeHTemREOCTH [5,7].

cw-Tu'Brt. noxensas MoxupuxauHs oM AeTeKTOpa

0
~ 03 |
2.
S 06[ ¢
=04

= K
02t T=295 *
s i ey Eore
A, MKM 0L : :

Puc.2. CnexTpanuias XapaxTepHCTHKR 9YyBCT-
OOM ze- Puc. 3. 3asucumocts ©@OM cursana or umcna

Textopa Ha ocmose Cd.Hgi.Te (x+0,2). IAEMEHTOB ISTEXTOPA.
TOYYBCTBHTEALHBIK

MOmHOCTS NASAMOMETD HITYSCHRA IOCTO-

AHHA.

|. C.T.Elliot, Handbook on semiconductors, 1981, vol.4, chap.6b, p.729.

2. W.Galus, F.Perry, Laser Focus, 1984, vol.20, N 11, p.76.

3. M.Grudsien, K. Yozwikowsky, J.Piotrowsky, Jnfrared Phys., 1985, vol.25, M\ 2, p.329.
4. P.Cumr “Tloaynposoganxs™, M. “Mup”, 1982, ra. 10, ¢.392

5. lloas XK., H. Mapdas, M.Mioxmn u ap. “TIpsesuuxn nndppaxpacuoro maysenus”, M. “Mup”,
1969, ra. 1, c.94.

6. H.C.bapumes, BJI.l'easmont, M.H.HGparumosa, @TTI, 1990, 1.24, 8.2, ¢.209.
7. T.Moce, I'.bappea, 5.2umc [losynposogawxosas onToanexTponnxa, M., “Mup”, 1976, c.193.
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E.Y.SALAYEV, FN.QAZIYEV, $ M.QULIYEV, RLMUXTAROVA

CdHgTe BSASINDA SOYUDULMAY AN FOTOELEKTROMAQNIT
INFRAQIRMIZI DETEKTOR

h&mmummmm—mw

E.YUSALAYEV, FN.KAZIYEV, SHM.KULIYEV, RLMUKHTAROVA

UNCOOLED CdHgTe PHOTOELECTROMAGNETIC
INFRARED DETECTOR

Modification of an uncooled photoelectromagnetic (PEM) infrared detector is described

which greatly improves the voltage responsivity. The analitical consideration of the operation of
the detector has been carried out. The main photoelectrical characteristics and parameters is

presented for uncooled PEM detector prepared on the base CdHgTe for the range 3-7 um.

Jiata nocrymnesns: 31.03.97. Peaaxrop: [1.AGans0s.
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NPELIM3HOHHBIE H3IMEPEHHA H30XOPHOH TEIJIOEMKOCTH 9HCTBHIX
KHIKOCTEH H MPMMEHHMOCTD ACHMITTOTHYECKHX 3AKOHOB
BE/IH3H KPHTHYECKOH TOYKH

AMCYIEAMAHOB

H JATBaTRBESCT THINE

MOHTATMIY TaEE noxopofl Tamocuxocts G @ Pov-T- macpasmil © J0cTaTOMNON TOWHOCTRIO PACTITAH KoM-
fsexc Tepeommmarscaon scurnm (C., G, AU, AS, 5T n &°PET? ).

CuoaocTs PONCHNS JANa% TCPMOHHAMK-
KM KPHMIWSCCKOH TOSKH OUPCACINCTICE CHMHIYINP-
HLIM XAPAKTCPOM OC Ha mno-
BCPXHOCTH cOCTOsHMSE BemecTea. Boicacreme ytoi
CHHIYISPHOCTH [IPH NONLITKS IPHMCHHTE K KPHTH-
gockoll  Touxe MpPCpoHIlSABHLIC  YPABHCHHA,
CTpasCUTHELIC [UIS BOCX HPYIMX COCTORHME Be-
HICCTRE, BO MHOIHX H3I JTHX COOTHOIEHHE NONB-

TOSKC. T2 TPYAHOCTS HMCET

XapaxTep; ACNO HE B TOM, 9T0 [0 CHX MOP He Had-
AcHO OmHOSHAYHOC, 663 “IMCPOXOBATOCTCH JOKE-
IWTUILCTRC IMCKYTHPYCMBIX [IO/IOKCHMH TCPMOIN-
HAMMKH KPHTHSCCKOH TOYKH, 2 B TOM. W10 obn-
WA amapaT GOCPCHIHATLHLIX  YPABHCHMA
TCPMO/IMHAMMKH B MPHHIIMIIC HEC NOIBOINCT NOTY-
¥TE NogobHOoe JOKAaTURCTEO, 3 PaSHO H HHIC-
mmmmm
TOSKH, CTPOrHM MyTEM.

Orcio/a 09CEBHINO, TO 10 TEX MO, NOKa HE
cOVIAH CNCIRATHLHLIA MITCMITHSCCKHE anmapar,
CAMBCHBCHHLIM CNOCOGOM HIVISHHA JAKOHOMSPHO-
CTell MOBCCHME BCINECCTB2 B KPHTHSCCKOH TO4UKC

pHMCHTOB HCOGXONMMO OTMCTHTH, YIO TOSHOCTS
HIMCPCHME TAXMX Bermrna, yeTamsnua () . yaem-
mai obsest (v), Temmioemxocts Cp W Ip. KaTacTpo-
dirsecxs yXy/unacTcs ¢ MpHO/IIACHWCM K KPHTH-
geckofl TOYKS; B CaMOil KPHTHSCCKOM ToWXe oumb-
K3 OTHCCCHHS OMMBITHAIX SAHHLIX NO i M V JOCTHIACT
Secxoticuno HOMBIIOIO IUAYCHME, A TCILIOCMKOCTH

18

Tennoeuxocts C. 8 ofmacn darossix me-
pexogos 1l posa B POMOM KPHTHSSCKOH TOUKH
HOMCPAUIACH B NOCICAHCS BPCMA MHOIHMH asTOpa-
wi. Poyratal ganssx palor W HX HExoTOpas
mETepupeTaIpis  onyGumxosans 3 nesarx (1. B
ymHx paforax npmecacHn yScMTCLHLIC AOBOMLL.
O ToM, YTOOLI MOMYYHTE HOBMIC CBCACHHN O NOBC-
JICHMH SOOXOPHOR TCIMIOCMKOCTH B KpHTHYeckof
TOMKC, HCOONOMMO HCTIOTHIOBATH AOTIOTHHTCIbL-
HYI0 HHGOPMAIGHO MPH AHATHOE PEIYNLTATOS Mpe-
mososisx oucpensi no C... TaxoR sonomm-
TeLEoN MEGOPMALNCH, COMACYIOMCHCE © JWCIc-
PHMECHTUILHLIME M TCOPCTHICCKHMM POYYILTATA-
M, SBRCTCH CTCNCHHON XapaKTep NOSEACHHME Top-
MOIHHAMHYCCKHX BCINTHH Ha BLUICTICHHEX KpH-
snix BO/DH 1ouxy. Crencsssie 3a-
xosinl (“cxncitnmrosas” Teopms) [2] onpeasnmor
SCAMITIOTHYOCKOC MOBCACHHKC BCCX TCPMOHHAMM-

KPHBELIX HIOXOPHOH TCIDIOCMKOCTH MCTIHONa

mrnm wacmmabe C.=flg!T-
Te | ). Cnonmisic xpuBsic H306paxaoT HIMCHCHNC

moxopuoli Tenmoesxoctw Cr 8 asyxdassoi o6
nacTH ¢ MpuGIHACHMCM K NICPCXOAY, MYHKTHPHbIC -
COOTBCTCTBCHHO HIMCHCHMHE ¢ TIPH COBCDINICHHH
Mepexofia 13 ABYXAINOrO COCTONMHME B O/mHOPas-
Boe. Hs puc. | # 2, sipio, 970 X3paKTcp BOIpacTa-
HHS CO CTOPO#L AByX(aiof ofmacTW cOBCPINTHHO
paviHgeH. OTH KPHEMC HCOKBHJICTAHTHR! TN
KPHTHICCKOM (vip=3.74 cw’ft) yme npa
suascsnmt Ig(| T-T | )=-0,4. Hanporus, Gpocactes

B masa Gomee peakoe HIMCHCHHE TCIDIOCMEOCTH ©
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CH/T=As" +A,+A"‘+Al"" ()
¢ a - KPHTHYCCKHA NOKAATe: VIS HIOXOPHO#H
TCIMOCMKOCTH,

A - DOKASATCL NMPH ACHMITIOTHSCCKOM WICHC,
YIHTRBAOWCM CleTyomee npubmoxenne
“smacmrabuoil” Teopum.

Jns oucHxr napamcTpos Bupaxcuns (1) u

nojpobeo omucarmas B [5]. Bermrnen: A u v npu
obpaborxe GuuH adMXCHpOBANE! H EINTH PasSHL-
MH coortmcrcrBeHmO: A=045, 1,20, cormacuo
Teopun Kommcpa [6] B poymramas mwcpenmii
beitma u ap. [7]. Koodpdmpsesrat As, A1, Az 1 Ay
OUPC/ACTIUTHCH MCTO/IOM HAMMCHBLINMX KB [PATOR
ma OBM. Kpumwweomit noxacstems o pasen
0,12540,001, 970 HCIIOXO COTTACYCTCR CO IHATCHN-
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Touxi ¢ TossocTiio | T-Te | =0,02° | To npn yTOM

ACY® =0.

s cxavxa AC, sGmny xpHTHIeckofl TOSKH
(c supoxICHECM ITOIO CEEYKE B CAMON KPHTH-
SCCKOH TOWMKC) B COSCTRHMN © YBCHUHICHHCM KpH-
BIHM H30X0PSs © ojodanod cropos, obycnos-
JCHNLIM HHTCHCHBHOCTRIO PasphiBa  MCEAMONCKY-
ANPHLIX ACCOIMAINEH B ITOH OGMACTH COCTORHMS.

cw’fT, 3aTeM yMCHRIIASCE MPOXOJHT SCpes HYNE B
KPHTHYCCKOH TOUKC H NPH Jaubnciines ypemuwe-
HAN IHIWCHHE V BHOSL HAMHACT PaCcTH A0 IHaYc-
fan v=14 80 cw’/fr.

NPH HCCKOMLKHX YACTHHBIX
spurHsccxsx: 3,.54; 3,64; 3.74; 384 w 394 cw'r. B
ofimacu jmyx$assoro cocrommms (T<Tw) wm sa-
BHCHMOCTH TEIDIOEMKOCTH OT yicihioro ofsesma
MMCCTCH TCPMOJIMHAMMYCCKOS coOTHOmCHMe fnra
[8):

C* /T =-du/dT’ + Wd’P/dT? @
[iE @ - XHMHSCCKHE DOTCHIBIAN
Beesn cncyrommie oSossascans

-d'u/dT’'=A u d'P/dT' =B
TIUTYIHM

Bupaxesie (3) sRascTCE ypaBHEHHCM [TPS-
uﬂ,m:d’?fiﬂ"-mymm

npasmoi, a3 d'p/dT’ onpeacancyces mepeccacimen
npamoi ¢ opmmaroii C™* /T. Pesymraru pacue-

Ta mpeacacHsl 8 Tabmae 1.
Tabmma ).
CHT=-A-Bn

T.K A B v

1 2 3 -
453,13 0,1491 0,04969 0.04341
493,17 0,1521 0,04462 0,04410
503,15 0.1670 0,04970 005110
5il1.16 0.2700 0,04892 0045840
511,82 03679 0.04697 0,04630
512,49 0.63438 0,03516 0,03271
512,53 06953 0,02734 0,02601
512,55 0.7656 0.0130 0.01951

CHINCHHA 3AMMCTBOBAH MY NPCIGHOHHLIX MIMCDe-
ik Pv-T (9], oma npeeepssa ¢ ToWHOCTRIO
0,1+0,2%.

HpoMBOHOH B v-T HHarpaMuc CTPOMIACH NOTpa-
HH9Has xpisas no TaGmran o [9) & no

IHAYCHMAM V' HD HHTCPNOANIIHOHBOIO
COCTARICHHOIO Ha ocnose asMcpermi C. » o

v,

B L3
s <
Juagenms dv'/dT samocunmcs sa omem.-
HLA rpadMK JAEMCHMOCTH MPOESBOMHON OT TeM-

nepaTypsi # saTeM crmaxmsamics. [locae sroro Ba




cliDpm M3

)’

= (LODODS0E
L ['l-—TfTh]m

Towmocts dv'/dT nps Taxom cnocobe orpa-

ciysac pasbpoc we npessasas 0,4+1.3 %o
AnanorwsHo GaUTH ONPCICICHR IHASCHMS
v" 1 dv"/idT no coorsercrayionmM GopMynan:

Vi

l-LS'?HI-TITh}””
{'u)i
a-TIT, ®
MMocae Toro xax GulTH HAANCHL 3HASCHHN

C.. CJT mamocxnacs #a rpadmx H rpadwrscoxns
WHTEIPHpORAHHEM GLUTH ONPENCIICHM MPHPAMICHHE
yuTporman AS BOML BocH MOrpaHEIHON KpHBOH,
e Ghil OCYINCCTANEH IKCICPHMCHT. JHTPOURS
HAXO/UUIACE MYTEM NOCHCIOBATEILHOIC CHOKCHHSE
COOTBETCTRYIONME AS. Taxuu obpa-
0M, Geuta saiyena go 511,00 K. Buane

511,00K rpadsrscckoc MHTCIPHPOBAHMC HCIIPHMC-
HAMO, MOCKOMLKY B OKPCCTHOCTH KPHTHSCCKOR
Touxn scmwasna C'. yxomut B Gecxosessocts (310
orsociTes i x semrguse C")). Tosromy Hasmsm Gei-
1M BRIICHM JHANCHHS MBACHMOCTCH OT TCMICpa-

TP

v'=

™

dv''dT = 0000374

)u'n

C, /T =008471 - T/ Ty,) ™ )

C' /T =10080 - T/ T,)*™" (10)
s mmTcpsanc Tesmmeparyp 511,00
513,00 K.

Hamrme axcnepiMesTamsiex mammax G
MOSBOMMANM TAKAE ¢ JAOCTETOTHOH TOYHOCTHIO

PACYMTATH NPHPAICHWE BIYTPCHHCH JHCPIHM Be-

mecTsa 0o GopMylic:
T+AT T:AT
= fcar- | P_(ﬂ]d'r an
T T daT .

Iuavcame sonrnnsl P sawro i [9). Kax w
B CTyuac pacucTa IMTPOMIHE, MpHpAMCHHE BHYT-
PeHNCH MEPIHH OMPEIEIICHO yTcM rpadwaccxoro
wETerpRpoBaiia coornomenms (11). [Nockomxy
nmpe npuGinrxesse X xpETHIcckoll Togke i
# dv'/dT - , TO rpadeeccxy SCINIHIY NpHpaie-

HEs AS Hafftk O9cHB TPY/HO, 3 B HHTCpEaNe
512,00-513.00 K npaxmesccxm sesossoxmo. [lo-
ITOMY JUIS HHTCpsana TeMmcpartyp, 512,00-513,00 K
no obie cTopoHsl OT KpHTHYccKko# TouxH Guum co-
CTARICHE TABHCHMOCTH. OTTHCARIBAIONIMC BOTHTHHEL
PAv'/AT u Pdv™idT:

21

dv’ 0.05527
— = 1
dv" 1459 a3

P -
*dT  (-T/T,)™

Hcxomn 1 IKCICpHMCHTAILILX TAHHLX M0
C, H HCTIONLIYS YPABHCHHN TCPMO/IHHAMHKH:

C, =C* -T(av/2T); 1(év i dp) a9
(@v/8P); =T(@vIdP), /AC, (15
(@v1am), ={|+¢MC,)-% (16)

Gl pacuMTaEs! IHascHEA k3obapuodl TermooM-
xocTH C Ha [HHHA BACKIICHRS 00 Gopumyne:

6=t rel2e5cr)

Tosmocrs pacsera Temocuxoct G mo
dopuyne (17) cpassmTempo ssicoxa. [lpn 293,16
K ona cocrasnser sermaHEy noparxa 0,1:0,2 %. C
YBOTHYCHHCM TCMTICPaTYPs! TOMHOCTh HCIPCPLIBHO
nmajaet M B ofmacTH KpHTHIcCcKOof TOYKH COCTARIN-
er 10%.

B maGmme 2 NpHEBCACHE TCPMO/IHHAMETC-
CKHT CBONCTBa MCTIHOMA XHIKOH H NMaposod Bei-
Befl MIONPAHMYHON KPHBOH. PACIHTAHHLIC Ha OCHO-
BC IKCNCPHMCHTALHBIX Aaskbix C..

2+ an

Tabmwma 2.

Jd=x/ won. K

C'. L Ch

119.7 [364,0 | 1430
1388 |3200 | 1140
1539 |308,0 | 1050
1869 | 2880
2098
249,1

1. Ypasseunc (1) woxer cayEHT: an-
mpoxcHMEpylOmecHl crencmmoi (a<<1) dopuynoR
mams s opsodasoi obmactt (T>Te) W cTamo-
BHTCA HCTIPHIOJIHOM JUIR IXCTPONONMDEH B obmacTh
(I-T/Ts) = 001
INCTPANOMNMBAH ¢ JI0 KpHTHIecko# ofmacTi.

r &

OpcAcax OMmMOKH IKCTIICPAMCHTE YKILBAIOT Ha
PACXOMOCTH MO 3axoHy, GmoxoMy kx norapud-
smsecxony (a=0).
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3. Hamrume IXCOCPHMCHTAUDHLIX TAHHLX TONHOCTLIO PACCIMTATE LICHLl KOMIUICKC TCpMO-
[0 KAZNOPHYCCKMM CBOJCTBAM BemiecTEa (HDOXOP-  gMHaMEweckHx somwdimm, B Tox mcne: G, G, AU,
ROl TCIUIOCMKOCTH, “cxkavox” Tormoemxoctwt AC, ),  AS, d/dT? n PAMT .
a Taxxe npososomsie dv/dT » dP/AT ma xpuso#
$asosoro pasHOBCCHE MOIBOMIN © AOCTATOYHONH

. MA Ammcranos B 1p. TepMomMHAMFAK2 KPHTHSCCKONO COCTOSHHS HIIMBMIYLILMLX scmects. - M.
, 1990.

2 I .Crom. ©asossic NepeXo/il M KpHTHSeckHe saicimns. - M.: Mup, 1973, 419 ¢

3. XM Aumpxanos u p. H30X0pHaS TEMIOEMKOCTS 8O/ # BoANHOrO napa. Maxauxama: Jar. PAHCCCP.
1969, 216¢c.

4. .M CyncfiManos. JECICPHMCHTANBHOC HCCICAOBAHNC HIOXOPHOA TEIVIOCMKOCTH O/IHOSTOMMBIX AIH-
daTHIecKHX CIHMPTOP B Mpoko#l OGMACTH MapaMeTPOB COCTOMHHS, BIUNOYAS KPHTHSCCKYR TOSKY.
(Kasmpanarcxas meccepraimpas). Onecca, 1971,

5. A.T.Bepecros, B M Mamumes. [Mpusesicie cTaTHCTHICCKHX McTojos npi oSpaborxe xcncpumcs-
Tamasx mansso. B xn. Hecneosanma 8 ofnacTit TepMOIMHAMHICCKHE H TCIIOGHIHSICCKHR HIMCPCHHEH
npw moxEx Temncpatypax. Tp. BHHHOTPH, sum. 22.54. M, 1977.

6. G.R Colner, E.R Riedel, Phys. Iett. 58 A, 11, 1976.

7. H.D Bale B.C Dabhj, J.C Lin, R.M Schimidt, Phys. Rew.lett. 25.1556, 1970.

8. CH.Yang C.P.Yang, Phys Rev. lett. 13 (9), 303, 1964.

9. BH. JySapes, NI Iipycaxos, JIBCeprecsa Temmodeowseckue cBORCTBZ MCTHIOBOIO CIMpTa
(Cupasossmx) . Han-s0 Cranmapros, M., 1973,

Y M SULEYMANOV

ToMizZ MAYELORIN YUKSOK DOQIQLIKLSD [ZOXORIK ISTILIK TUTUMUNUN va
BOHRAN NOQTSSI YAXINLIGINDA ASIMPTOTIK QANUNLARIN

m#mmmm“—nq-ﬂ-—hu
oblastiarma samil edile biler. Izoxorik istilik tutumu ve P-v-T odlgmesi izre eksperimentlerin neticalen asasinda
kifayet qeder deqiglikie termodinamik kemiyyetler hessblanmugdir (C., Gy, AU, AS, &%/dT? ve d*'P/IT? ).

Y MSULEYMANOV

PRECISION MEASUREMENT OF SPECIFIC HEATS G, AND THE VALIDITY
OF ASYMPTOTIC LAWS NEAR THE CRITICAL POINT

Results arc presented of measurement of specific Cv on several isochores for methanol. It is shown
M&ﬂpﬁhmﬂ;ﬂ:wﬂmﬁhﬁrdﬁ:nﬁfuﬂuiuwm
choice of the order parameter in liguid. On appropriate choice of the parameter, the range of applicability of
MWWHWMmdwdywmdmdh
matter in the liguid state. On the basis of specific heat C. and P-v-T-measurement fairly well accurate the

complex of the thermodynamic quantities (C, Cy, AU, AS, &w/dT? and &*P/dT? ).

Jlara nocryrmenns: 12,0697, Pemaxtop: @ M Nammcsane
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SNEKTPOHHBIE H MOJTEKY/IAPHBIE IMPOLIECCHI HA TFPAHHLIE
PAJJIETIA ®A3 H HX BIMAHHE HA NBE3OONEKTPHYECKHE
CBOWICTBA KOMTIO3HTOB MOJNHMEP-NTLEIONEKTPHK

M.A KYPBAHOB, MI'TIIAXTAXTHHCKHA, A H MAMEJIOB,
CHMYCAEBA, X CAJIHEB, H A®APAJIK3AJIE, A O.OPYJIKEB

Hucruryr ©wmcn AH AsepGaiyxana, OKB “Permctp” HOAH Asepb.
mp-1 I lxassyma, 33, Baxy

Moxasawo, 970 IFXTPOMNES, DOTEPIATIIOIITAIC § WOJCKYINPILIC NPONCCCM Ha TpammEe peiicas $ea3
IMIMOTCE CNPCIETNONDNYE $arTopaun 8 GOPMEMPOBAINE [ICIOIIXTPHICCKOTT dorTs 8 ICTCPOreHHON CRCTDME

DTN TE-C30 1 TON TP .

Panee anamnoM TOKOB TCPMOCTHMYIHpPO-
BaHHOH ACTIONAPIGALMH KOMIIOIMTOB MOTHMCP-
ML-OO0VICKTPHK MOKA3AH0, 9TO 3APANOBOC COCTOS-
HAC MOAMMCPa Ha TpalMIK pasacha $as wrpacr
fomemylo poik B MOANPHIAIMOHHBIX WPONECCAX
xounocanroa /i-3. [osromy mocncmoBamme nex-
TPORFBIX, MOASPHBAIHONHLIX H  MOMCKYNNPHBIX
HpOLICCCOS HA PammMne payiema $ay # MY AIHRHWE

HHA 0 BCCI/IR MCHBIDC 2, OPHSCM <TI0 JHASCHHE C
YBCIHSCHHCM TCMOCPaTYPs yMmcHbmaiotca.  Hi-
secTHO, 910 npw Hamwaun TOIM3 zomoa saGmo-
JATLCE JABHCHMOCTL CTAITHOHSPHOIO TOKa OT Ha-
npaxesnd, passas W Gomine E! 4/ u npu

ITOM BCIHIHHA A cormacho /¥ MOXCT pacTd c
yBCIMScHMeM 1.

!ullhrt‘.l
& & bk b
I
[

6 20

0 & 8
0 @Ao'

L. ]
E,

Puc.l. 3asucamoctnt Igi or EV? mpe pasmremix
TeMncpaTypax xax oSpasua [IBAD+50 %
ob. [IKP-IM o nomspssaipm.  1-293K;
2-313K; 3-33K; 4-353K; 5-3T3K; 6-393K.

Ha pwc. 2 npuseacna sasucumocts In(i/ATY) or
UT, onpecncsnas Ha ocHose lasscuMocTs Igj ot
E" (puc.1) npw E=0. Taxmu ITPAMO:TH-
HeHROCTS 3asucHMocTel Ig or BV, In(9/ATY) ot

-30 .

=22 r

—

2,5 2,9 3,3
7 ol
T, 10 (%)
Prc.2. 3asmcumoctw Infjs/ATY), paccasmassioro no
puc. | npe E=0, or obpaTHoil ToMnicpaTypLlL
1- o NoaspssaIve; 2- NOCIC NONNPESAITHH.
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Gapucpa [lloTTxe B 3aBHCHMOCTH OT POfa WICK-

TPOMOS M CTPYKTYPS MbEIOWICKTPHICCKOIO Ha-
nommHTe. B kxavecTee WICKTPO/I08 HCOOMLIOBAHM

Tabmam |
Crpyx- | Marepnan 9. 2B
Koummoawtsi | Typa | 3exTpo/ia | 0 | Do
mexo- | u cnocob | noum- | pons-
HANO- | HAHECCHME | pia- | pioa-
HHTCILE i | L
MNBAD+50% P amosmssnsi, | 065 | 054
of. MKP3M| | ropsampec.
NB®+s0*:| T 076 | 069
of. [TKP-T™M M
NMBA®+6".| P, amoumani, | 063 | 048
ob. MKP-IM ropS<_mpec.
NnBjidv+60°=| P amosioai, | 065 | 045
ob. MTKP-3M HAMLUICH.
- = amoso, | 062 | 045
HAMBLOTCH.
-~ - HIUTHHA. 063 | 045
HAMLUICH.

sl Gapeepa LlloTTxn Ao M NOCK MPCIBAPHTUIL-
sofi anexTporepuonommpinapm. Hafimeno, Tro
OpH BCEX JIHCIICPCHOCTRX M OOBEMHBIX COMCPpEAHM-
X NLCIOYACTHII BOINYMHAZ ¢ KOMIOSHTOR NOCHE
NOMEPHIAIMK 3aMCTHO YMCHBIIZCTCH. JKCIICpH-
MeHTH TAKAE MOKANLIBAXT, YO CTCOCHL HIMCHE-

Gomsine, ScM mhoyosanoamTetes [MKP-TM, xors

I[MTKP-TM ofaasacT BHICOKHM [Ihe-
somomynes (760 nKa/H) no cpasscingo ¢ [TKP-3M
(~100 nKa/H). Bee 310 rosopur 0 NepsoCTCNCHHON

NOAKPHIAIH-
OHHBIX MPOLIECCOB W MeApAHLIX SRIICHHH, paisi-

MaTTpHAIOR

THI -
MBI :

nejie

NBA®+50°. P,
06. lMKP-3M
MBI +50r; P
ob. MKP-3M
MOHI+50%: P
ob. MKP-3M
TT+20% 06. P.

NKP-3M
M+20": o6. T

NMKP-T™

B & & N8R

473

-
=

33 | 463

B ATA nomonchunos, nanpumep 1111, 1I13BI1 »
MIHIT cooTSETCTBCHEO BOIHHKACT MUITOTCPMETYC-

cxmit mux ipw 433, 408 » 393 K. [lpn sscacume &
MM meesoxepasmxe P, # T crpyxrypst naGmona-
worea 8 JITA HOBMIC IHAOTCPMHYCCKHC [IHKH, TpH-
9eM TEMICPATYPa BOSHHKHOBCHMN MX JABHCHT OT
CTPYKTYPS, OGLEMHOIO CONCPEAHME ILEIOKCPA-
MHK W JARGICHRS TIOMYySCHMS XoMNosHTOS (TatmMia
7). HamcHcHHC TOMICPATYPhl BOMHMKHOBCHHE -
AoTepuEveckoro MpPCKTa H MOARNCHMC HOBOIO
mixa 3 JTA xoumnoswros caspacTencTsyer o Gop-



omescsiied Tee , AH u K (rabimum 3). HHlie paiieia a3,
Tabrma 3
Hanuenonarme Tesmne- | Tenmora | Creness GP (En/xr .K) L ( na/¥)
MATCPHANOS paTypa | mnamme- | KpHC- < 7 24 SOT 3 150
wmas- |mex AH, | TODMS- 107 e
nenms, | xanfr | Bocmm, 500 200
Ton, K K. % 3r
ITHI /nomsTireH 393 36 60 400 50
HFOXO# oTHOCTH/ 25 =
B0 omoncen | 408 | 402 | 66 w0
BLICOKOR MUIOTHOCTHY/ 2t 200 | P
MBA® /nomwesmsaums- | 428 18,2 537
I.5 - 100
nn 433 143 40 45
MM+20%: o6 TIKP-M | 423 10,25 3023
MI+20°: ob. 433 7.98 2354
MNKP-T™
[TOHTT+50%: ob. 403 14.23 4198 Prc.}. JasmcHMOCTH yACIRBOHR WI{III]“L
MKP-26 xooddrnmicHT2 "
NBA®+50%: of 4% 1595 | 4706 | meesomomyms (3) xomnmoswra NBAD+60% MKP-
MNKe-2% 3IM OT TARGCHES CTO NOTYSCHME.
Jlance RmMEMC MONCKYISPHLIX TPOECCOB Taxsw ofpasos, WICKTPOHHEIC H MONCKY-

1. AH.Mawenos. M. Illaxraxrmmscasi, M A KypSanos, C_H Mycacsa. ®wouxa, 1995, 7.1, N 3, ¢ 18-24.

2. A M. Mawsenos, M. Ilaxraxmamcxnii, M.A Kyp6asos, M.M Kynmes. [TiecsocexTpiiccxne caoficTea
MOMHMMEPHBIX KOMIIOSHIIOHHLIX [BraexTpHkos. - [Tpenpunt Ne 243, baxy, 1987, 70 c.

3. C.H.Mycacpa, A M. Masmcnios, AJ.baxsmos, M.I' Illaxraxrimcxsii, M.A_Kypbanos. Becramx baxun-
cxoro Yamsepcurera, 1992, Ne 1, c.15-18.

4. Sec W Helfrich Physics and Chemistry of the Organic Solid State- ed. by Fox D., Labes MM,

Weissberger A, Interscience Publishers, New-York, 1967, v.3, p.50.

. K_Takahashi, H Lee, R_E Salomon, M.M Labes. - ] App. Phys., 1977, v.48, 11, p. 4694.

6. AM.Maucnos, MA KypSasios, M.A Pasasasos, M.M.Kymues, X A Camuros, C.H.Mycacsa. Mcx-
Gamie SRACHRA B KOMIOIHITHOHHON CHCTCMC MOMMMED-ILCIONICKTPHK M HX BTHEHAC Ha MBOIOWMICKTPHE-
geckwme caoficTea xoMnosuTos. - [Tpenpunt Ne 362, Baxy, 1990, 28 c.
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QURBANOV M 9., SAHTAXTINSKI M H, MOMMODOV 2.1,
MUSAYEVA SN, OLIYEV H.S., FOROCZAD® LA, ORUCOV A O.

FAZALAR ARASI SORHODDO ELEKTRON V2 MOLEKULYAR PROSESLOR

XASSOLORING TO'SIRI
Bu meqaleds asasmdak) komporitierde fazalar arasi sorhedds geden eleitron,
polymrzasiya ve molekulyar prosesler tadgiq edilmigdir. Elektron prosesior stasionar careysmin gorgimlik vo
w-.h#'- _Hmﬁwm_m-m#i

mmm_mmnmmwm—m
asih deyil, pyezokeramikanin strukturundan asih olarag xeyh deywgir ve kompoziti polyarizasiys etdikdon sonra
zzalir.

prosesier differensial termoqravimetnik amaliz metodu hem¢min kompozitin  ahmma
tazywqindan asih olaraq stilik ve pyezoelekink xasselon arasinda qarjbigh elagenin te’yim ile tedqiq edibmagdir.
Géstenilmugdir ki, polimer-pyezoelekirik heterogen sistemde fazalar aras sorhodde gedon elektron? polyanzasiya
va molekulyar prosesler pyezoelektrik effektinin formalagmasini mieyyen eden faktorlarder.

KURBANOV M A_ SHAKHTAKTINSKIY MG, MAMEDOV AL,
MUSAEVASN_ALIEVKHS, FARADZHZADE LA, ORUDZHOV AO.

ELECTRON AND MOLECULAR PROCESSES ON THE PHASE BOUNDARY
AND THEIR INFLUENCE ON PIEZOELECTRIC PROPERTIES OF
POLYMER-PIEZOELECTRIC COMPOSITES

in this paper results of the investigation of eclectron, polarization and molecular processes on the
phase boundary in the polymer-piezoelectric composites are presented. Electron processes have been studied
with the mvestigation of the steady-state current dependences on the voltage and temperature by variation of
the electrod material and structure of the piczoceramic. [t is shown. that the steady-state current dependences
on voltage and temperature are described by Richardson-Schottky mechanism. It is found, that the
magnitude of the potential barrier in prachically independent of the electrod material, markedly varies with
the structure of the piczofiller and decreasses after the polarization of composites.

Molecular processes have been investigated by the differentially thermogravimetrik analysis mcthod
obtained pressure of composites. It is shown, that clectron, polarization and molecular processes on the
phase boundary are the determing factor in formation of the piczoelectric effect in the polymer-piczoelectric
heterogeneous system.

Aara nocrymucans: 02.04.97. Pepaxrop: M.Kepumos.
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CNEKTPHI BOIBYKIEHHA ©YOPECLIEHIIHH CBOBOAHBIX PAIHKATIOB
TOJYOJNA H p- KCHIOJIA B MATPHLIE H HX COOTBETCTBHE
CIMEKTPAM IMAPOB B CBEPX3BYKOBOH CTPYE

XHMAMEJIOB, H K HACHBOB, H X MAMEJIOB, CT IIIVKIOPOB

Hucruryr Omoxn AH Asepbaiicxana
Baxy-370143, np. I Jlzassa, 33

JL1% BAIRICHAY BOTMORNOTD ANITHIY M2 TPIMMHO O OKPYECHINE HI MPIJOCHLIC PCAKITHOHHO- IK THRHLC TAC-
THIBI eOG0 BT PAINKAI0R, B PSGOTT NPOBCAT CPEENNTC I BCCICIOBINNE CICETPOS BOI0 Y EUICHNE HOMMETCT -
TSN PATHNATOR TONYOIS M P-ECHIOTA B MATPHIAY MapsdeHos H DSpat BB K08l CIPYR. Anann dxTpos
OGO PR paKAI08 GSHLEAON0 THIIA NOIBONL] YCTANOENTE WSO HX 15X (NKopetnoIOECHERIT MEEIT

cf OOUIHPHBHIC IAHNKIC O CICKTPAX /BOMHHCCUICHLMK
fanILBOTO THIIA PATHKATOB, 8 B MOUICTHET Bpe-
M CTRAM MOSE/INTLCE TCOPCTHICCKHC M IKCTICPH-
MecHTWIbHLE Jamie of ux cncxrpax sosGyaucnns
B CTCKIYIOUMXCE CPEMAX M HEHTPAIhHMX IAIOBLIX
(rcon, apros) smaTpamax [1-5].

JAms pupmana 6ewna Cr uaGmomaorcs
TPt BoobyaurcHHMX yposaa: 12A: (450 uw), 2°A.
(310 mm) w 3 2B: (260 um). [Jd=c nogocs: noraoine-
mn 8 YO - ofmacre Gamaua #3-33 BLICOKOH i~
TEHCHBHOCTH OfIHCAHB! PAHLINIC, 9CM BIUTAMAR No-
noca normomesns [6,7]. Conpsxemiii Do oTHO-
HICHMIO K HOYSCHMIO, BM/UMMLIN COCKTP DOIAomc-
s mMeeT caaboc cpxamHoc HoOpameHMe OTHO-

BTOpOTo BOSOYRNCHHLIX
(1*°A: ) m D= (27Ba ) [7.5]).

HisectHo, 9TO MOCTOBCPHMIC IKCIICPHMETH-
TANbHEBE POYILTATH 00 mexTpoHHO-KOmcha-
TUBHELNX 9acTOTax ¥ O Hamrom Gmoxococcs-
CTRysOmMX yGMACTHRIX COCTOSHEN pamxam OGeu-
IUL2 § €70 MOMONOTOE MONHO NOIYYHTL Ha OCHOBS
mannmx Gonce MBQOPMATHEHMX TOMKOCTPYKTYP-
HLX CTICKTPOB, I7IC BEPOSTHOCTL MEPEKPLITHA 0O-
noc ymeubinactes. C 370# Nehio HAME MPOBCACHS

T H P-XCHIIONE B MATPHITAX NapadHnos ¥ mapax
CBCPXIBYKOBO#H CTPYH.
Pagmxan Gesnsia

Coextp sosbyaicums |-10 WICKTPOHHOIO
nepexofia pamikasa Gemima B H-NcHTaHc (MpH
vee=21580 cw?) cOCTOMT H3 O[MHOYHAX [OIOC,
pacnonoxcHisx B Bpamoit ofnacte. Omiodl I
BaaGibIX OcOGCHHOCTTH ITOMO CICKTPa SRINCTCR TO,

P4y

B MAACHLKOM HITCPSa-
nc s sonH (prc.l). B cnextpe panGonee mrmen-
CHBHBIC TIOTOCK OTHOCATCE K komsOammsm 427 »
460 cut.

%

e

e i ——

]
&
|

'“;A.:"M..

Puc.1. 2) Coexrp sosGyancuns pamixana
8 8- neaTane opu 4.2 K
6) Monoxeuse Nonoc cnexTpa BosbyEmcHUE
caobogoil MomCKyIL pautExana Gcrmom B
CBCPXIBYKOBO#H CTpYC.

Jlns BaAcHCHMS BOIMOKHOTO RIANHHS MaT-
pHIBH Ha cnexTp BosbyayicHMS HCcIEAyeMOR Mome-
Xyibi-paixan Gcnia, NpOBOIHIOCH CPasHCHWE
€ro cO chexTpaMy BosOYACHHN MOMHHCCIICHITHR
ceobomoil Monexyms Gcinana B mapax cacpxiay-
xosoit cipys [9] Ha pmc.] cxesarwandii cnextp
2036y AICHAS NEPOE [0 UIMHAM SO COBMCINCT CO
cnexTpoM BosGyavicHns 8 marpuiie. [Tepsas uam-
Gosee WIHHOBO/INOBAN MOMOCA crckTpa BoAGya -

Geroia
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nexymsl. CrexTp Bos0yaAcHWA B MaEpax pagmana
Gernwm pasmsaerca ¢ 00-nonock 4544 mw. [lo-

mobsas momoca, ¢ Taxo#l XC BCITHIHHOR SacTOTH
22007 cw’, TAKEC HHICHCHBHO [POSEANCTCE B

acums nontocs! 427 1 460 cu! |-0r0 WIEXTPOHHOTO
NEPEXO/ia MMCCT TOT Xe THIL, 97O H WHCTO WieX-
Tponmas monmosas Qymxims [I-oro sosGymucsmo-
O YPOBHLI, B CREIH € 9CM BOSMOXINO B3amMoncH-
CTBHC YKA3aHHLIL yposHTH.

Papman p-xcoma. Ha puc. 2 npsecaen cnexTp
snOyAncHMS paiMKana P-KCHIONA B H-TEKCaHC
opw 4.2 K, rac smexTpoimo-xoncGa-TemsHas cTpYX-

1=4875 A’. 0-0-ncpexofly COOTBETCTBYCT TOMOCE
4684 A®, xoTOpas COBMARACT ¢ TIEPBOH MONOCOR
CUCKTpa /BOMMHCCICHIMH PAMKANR P-KCHIOna B
yroii xe matpune. Ha yroM xe pecynxe m cpas-
HCHHE CICMITHIHO MPHBOIDITCE CEXTp BodGyaume-
RN PRMXATA P-KCHIIONA B NApax
crpym [9].
CpasscuMe cicxTpoR PUDMKANA P-KCHIOMNA
B MATpHIE M cBOGOMHON MONCKXYNM pajpaxama p-
KCHBQII2 B [IApax cecpuysyxopoll CTpYH (c Tomme-
parypoit 5 K) noxasssact, 970 CXOACTSO CIEXTPOS

MLCTE O TOM, 9T0 Gimaagiee OKPYACHMC PATIKAIA
p—mnmlmmm,ﬁm
momcT G6ITs B TOM CIySac, CCIM B [apax, Hapaly ©
OTACHLHLIME MONCKYIAMH, COCYMIECTHYIOT &cCo-
IMaTH, W padMKal p-kcinoma obpasosancs B
GrmaeM OKPYRCHMM JTHX ACCOIHATOB.
Onsaxo asTopsd [9] , no-swmamoMy, HeIpa-
BLl, HOKDOYMHE HATHIHC B YCHOBHAX HX JKCTICPH-
MCHTE 3CCOMMATOS P-KCHIONA KCTH BaHICPBAATHCO-
BLIX KOMIDUICKCOS. obsacncme  nO-
TBCPAJIACTCS HAITMMH PAHHWMH HCCICAOBIHHSME
JmOMMHecTieHipN paypacana p-kcimrona [10]. Hasm
66110 oGHApYEEHO, YTO PUBIKAT P-KCHAOIA B KOH-
ICHTpHpOBaHHLIX pacTsopax |(H mom/n H-rexcana
ofpasyer 2 THNA ICHTPOS MXTYSCHHS M3 HHX DCp-
Boli-NICHTHSHLIN ©0 C(MEXTPOM paaHxama p-
KCHNIONA M H-Texcase, KoTophii HafimogacTca mpH
MATHX KOHIICHTPAIMNX, a BTOpOf- €O CICXTPOM
8 cofcTeeHROM KPHCTRDIC - arperare p-
xewsona [10].
Taxum obpasom, yKasamHeiC IKCIICPHMCH-
TAMLHLIC POYILTETH NOKEILBIIOT, 970 B Napax

CrnexTp BoOYANCHNESE IBOMHBCCHICHITHR
PATAKANA P-KCHIOTA
Tabmma
B H-TeXcanc B [IEpEx 8 CBCPX. IBYK
cipym
AMbuw) | view?) | J | Mbuw) | v(bewd)
468 4 00, 60 | 46838 00,
460.7 00; 16 | 46079 351
4586 456 57 | 45858 456
454.7 643 9 454,64 643
4536 696 2 453,85 683
4522 765 3 452,32 57
4503 858 2 450,36 853
478 982 21 448 2% 956
446 1143 2 | 444561 1141
4436 1193 2 44528 1208
426 1244 22| 422 1237
4415 1301 4 441 61 1293




FiziKA 1997 cipmMNi3

1. H. Hiratsuka, T.Okamura, |. Tanaka, V.Tanizika J Phys.Chem. 84, 285 (1980).
2. ] Ripoche. Spectrochim. Acta 23A, 1003 (1967).

3. L.Grajcar, S Leach. J.Chem. Phys. et phys.chem. biol. 61, 1523 (1964).

4. J Ripoche. J Phys. 28, 153 (1967).

5. J.H Miller, L Andrews, J Mol. Spect. 90, 20 (1981).

6. L Andrews, J.H Miller, B.W Keclan Chem. Phys. Lety. 71, 207 (1980).

7. G.Porter, B.Ward. ].Chem.Phys. 61, 1523 (1964).

8. G.Cossart-Macos, S.Leach. J.Chem. Phys. 64, 4008 (1976).

9. M.Fukashima, K.Obi. J.Chem. Phys. 93, 8418 (1990).

10.X_H.Mamegos, M.M Xammos. Our. i cuextp. 38, 701 (1975).

X LoMMaDOoV, L K NaSIBOV, L. MaMMIDOV, S.G.SUKOROV

FLORENSSNIYA SPEKTRLORI VO ONLARIN [FRAT S38 SUROTLI BUXARLARIN
AXINI SPEKTRLORINS UYGUNLUGU

lgde aktiv reaksiya tabiath asqar molekula hissaciklarine - wiuol ve p-ksilol tiph arbest radikallara- matns
siar’ atli buxariann axmin heyecanlanma spekirion ile migayises: tadqiq olunmugdur.
ta’ym etmeye imkan vermugdir.

KH.LMAMEDOV, LK. NASIBOV, | KH MAMEDOV, S.GSHUKUROV

FLUORESCENCE EXCITATION SPECTA OF TOLUD AND p-XYLOLS FRCE
RADICALS IN MATRICES AND THEIR COMPARISON WETH
SIMILAR SPECTA IN SUPERSONIC FRECIET

Far discovering of possibie influence of matrix environment on oinpuritive reaction-active particle-
free radical, excitation and fluorcscence spectra of benzyl and p-nrethylbenzyl have been investigated in

paraffin matrices and have been compared with similar spectra in supersonic free jet. Spectral analysis of
benzyl type free radicals allows to obtain the encrgy values of two lower neighbouring levels.

Jara nocryrnueses: | 5.04.96. Peaaxtop: M.Kepimon.
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INEKTPHYECKHE CBOACTBA TBEPJLIX PACTBOPOB Tlin::Nd:Te:
B CAABBIX H CHIBHBIX SNIEKTPHYECKHX MMOJIAX

M.M3APBAJTHEB

Asepbaigmxancinit Hupycrpramainai Hucraryt
Cymranr-208, 43-i xsapran

Pafora pocammoia BCCICIOBAMING IAKTPOOPOSBOTMOCTH TBCPIRIL PacTBOpOos CECTOMM
TiinTe: TINGTe » coafarx # cummsx JsccTpsrscoax pormy, kooddemmcenTos Xoxsa, TopMo- 2.0 B
1OAIOBCKONR MOMSMANOCTH HOCHTCICH 3SPEls B MEpOKOM rTcpsaze TouncpaTyp. Onpcacsoms T
OPOBOUIMOCTH, MCIAHNTIM PSCCOSNNS HOCHTCICH JapUls, INPHES JANPANCHEON JOHM, MWCPIEN INTH-
BAIN OpEMCCHRD. Ypouacll, >pdorEmdc uacas soarrcach sapuma. [loctpoana mrarpauss “cocras-

K TPHESCOOEC CBOMCTEA ™ ITOf CHCTOMBL

sos mawrasowtos [1.2]. TMomyscssne SacTirisiM
JAMCINCHHCM 2TOMOB MIUDMS ATOMAMH IaHTAHOW-
108 TBEPMMIC PACTBOPE! H COC/MHCHHE B CHCTEMAX
THaSHSe:, Tes)- TILnS«(Se:Te: ) eme caabo moyse-
Hbi, HO TPCIBLISARNO HHTCPCCHB Kak ofLexTH /Tin
$YRAMCHTAILHLIX HCCICAOBAHMNA, TAX H B TCXHH-
sccxoM acmexTe [3].

B pabore [4] nccnenosana cucrema TlinTe:
TINdTe: ycrasomncsio, 9T0O B JTOfi CHCTCME MpH
XOMHITHOR TeMICpaType cymecTeyer obmacTs pac-
Teopumoctd g0 10 mon. % TINdTe: . Teepmue
pacteopsi Tlinie Nd:Te: xax » mCXomEnie cocpi-
perme TlnTe: XpHCTRUIHIVIOTCS B TCTPAaroHaib-
poii camouME. [IpH COOTHOMCHHH HCXOJIHLIX
xomnosesTos 1:1 oSpasyeTcs weTBCpHOS COCIUMNC-
awe ThinNdTes . Bee cocrasst ccresst TlinTe: -

METOAHKA SKCITEPHMEHTA

Hasmcpense 2MCKTPONIPOBOIOCTH B KO0XD-
$mnmicrra Xomwa 8 cnabuix noasy MpoBOUIM Ha
NOCTORHHOM TOKC KOMICHCRISOHHLIM MCTOMOM.
[Tpw sToM Tox Gl Hanpasmen sA0ML MAOCKOCTCH
ECTCCTBCHHOND CKOJA, @ MATHHTHOC NONC - NCpHcH-
JHKYISPHO HM. JNCKTPONPOBOAHOCTS HIMCPRIACH
8 Jmyx, a pdoxT Xoma B SCTHPCX HANPARICHHAX
Toxa ¥ moas npu 300-1100 K. Omnospesenmo #1-
MCPCHICM YICKTPOMPOBOMHOCTH. TPH JAHHON TeM-
CpaType HIMCpRlacs TcpMoO - 3Jic. [lorpemmocms

MPH HIMCPCHME WICKTPONPOBOTHOCTH,
exrroe Xoiim M TcpMoO - JJLC. cocTamumia |.5; S »

6%, cooTseTCTECHNO.

Hecaenosanms  IACKTPONpOBOAHOCTH B
CHUTLHBIX WICKTPHICCKHX MFOIAX 10 HAMPEKCHHOCTH
60 xB/w Guum NpOSCACHL! B2 MOHOKPHCTAIUTHYC-
cxx ofpasiiax BIONL CNOCS H NCPNCHIMKYINPHO K
cIoEM Mo ysecTHON cxeme [5] & Temneparypuom
uuTepsane 77-300 K. Paccrommec meauty nexTpo-
Jaumn sapsuposamics ot 05100 go 2102 m. [
HCKIIOYCHMS Harpesa oSpasiia TOKOM HOMCPCHHE
NPOBOIUINCE B HMITY/ILCHOM PCAHMC - JUIHTCIL-
HOCTH HMITY/IbCa 4 MKc, 9acTOTa cacnosasms 50 Mo
O6pasii uvcn $OpMY NAPALICIONMICEE paiMe-
paMp 4x5x8 umm’. Omueccxwe KOHTAXTOB NPOSCPE-
Nach MO BONLT-AMINCPHOR XAPAKTCPHCTHXL.

PE3YJIbTATH H HX OBCYAKJEHHE

Ha pwc. | npuscacHil TeMnepaTypiikic 3a8H-
CHMOCTH YIEKTPOITposofHoCTH (o) # xodddmpcn-
Ta Xomma R teepmuix pacrsopos Tlini. Nd:Te: .

Haxno#os — zasucHMmocrelf lgo=NI0¥T) =m
IgRT*=f{10%T) onpeiencHsl MHPHHL IANPCIICH-
HLIX 308 (gg) Tepiix pacrsopos Tliny: NdaTe: .
CaciyeT oTMCTHTS, ¥TO [UIS KAAJIONO PacTsopa B
OTACILHOCTH BHCOKOTCMINCPATYPHLIC SacTH XpH-
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BMX Haxnons sasmcumocteit  lgo=f{10VT) =

cOCTaBax, MOSHAHMOMY, HPOMCIOHT 34 CICT yBC-

gRT¥™=f{10%T) oxasam¥c: DOYTH OJHHAKOBLIMH HICHRE MCTRUTHSCCKOM J0MH XHMMICCKOH CRIM.

(puc. 1an 6).

-
E

&

=

kN

LoRT* (wki'k *)

20

Puc. |. Teuncparypssic 3JaBHCHMOCTH WICKTPONPO-
soocTe (2) u xoxddeupicura Xomma (6)
Tecpisix pacrsopos Tliny«Nd:Te: xpumsic

1-X=001; 2-X=0,05; xpussse 3-X=0,10.

Obsapyxeno yMCHLIICHMC WIEKTPONpPo-
BONHOCTH C POCTOM TeMICpaTyps mpu 300-600 K
(puc.la) . MNocxomuxy » ITofl ofuacTe KoENCHTPa-
MR HOCHTEACH OCTacTCH MOCTOSHHOH, TO YMCHL-
MCHEC DOABHANOCTH (u~T37 ) W ancxTpONpPOBO-
moﬁ,m—u.lmpn_m-
cHTenel 3apmia Ha axycTwweckux ¢osomax. B

m(ﬂ-m—mﬂ{m;}m
Tenel 3apaga JUIs TRepaMX pactsopos THnie
Nd:Te: s crasapTaod 30HLL

Ha puc3
“COCTRB-MICKTPHYCCKHC CBOHCTEA" TBCPMAMX pac-
mopos Tlm. N&Te. Veemwsetine o u P |
YMCHLINCHRE £y C POCTOM CO/ICPEAHME HEOHMMA B

3

R

.’,?r‘_'- [1]
Puc.2. Temneparypsbic 3a8ucHMOCTH X0 dgus-
CHTa TcpMo- 3.J.¢. (a) i xoamoscxi no-
NBMAHOCTH HOCHTDICH 3apsa (6) Teepiuax
pacteopos TlniNd:Te: ; xpussic 1-
X=001;
2-X=0.05; xpuseic 3-X=0,10.

' 3 ] )

.,I:f"u ol e At

INCOCPHMCHTUILHLC JAHHLIC [10 HIMCHE-
HMIO JMICKTPONPOBOIOCTH (pwc.4) TBEpWX pac-
meopoe Tlini: Nd:Te: 8 cumbinix MexTpHsccms
MOAAX K3a9cCTECHHO obOnsScHNCTCS Teophcid Ppoaxe-

TiinTe: - TI NdTe: , nafmosaemiii 8 mHpoxoM
HHTepsane Noncil B TEMOCPATYpP, CBHACTCILCTRYCT
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ob POCTE MEKTPOINPOBOHOCTH
B TABMCHMOCTH OT HAMPEKCHHOCTH MICKTPHICCKO-
ro noms (pucda) Haxmon sasscHMOcTeH

Igu:ﬂfﬁ. u:u,cpﬁﬁ MpH  NOHMACHHH
Teunepartypsi of 300 K mo 77 K ysemrmsacrcs 8

COOTBCTCTBHH € ﬂ=(IIkT}-J;'4xu,. (puc.46),
[7i¢ © - 3aPAUL VICKTPOHA, 5s - VICKTPHICCKaN NOCTO-

3aTCM N0 NpHBE/IcHHOR GOPMYIIC BLTHCICHR € UL

Ly(d,/6)

0w

AE,(38)

ls(q/8)

35 d

05 i
L1 e TiMd TI:;

]

Pic. 4. 3 - 33BMCHMOCTH YIEKTPONPOBOTHOCTH 06-
pasitos TlinessNdaasTex OT HanpEEcHHOCTH
wexTpieeckoro noms mpe  7i(1). 90(2),
115(3), 150(4), 170(5), 200 K (6).
6 - ToMIDCPIATYPHAS IABMCHMMOCTE MWIEKTPO-

TlnessNdeesTe: opn IBaScHR-

ax E: 2500 (1), 6400 (2), 14400 (3) m 22500

Wi (4).

B - 3ABMCHMOCTD JHCPIHH AKTHBAITHH HOCH-

Tenel MapEi2 O HAIPEACHHOCTH NICKTPHHC-
cxoro pois m obpanwos TlnesNdesTe:
xpueas |- juis nDopeoro, xpHsas 2- jyim BTO-

POTO OKANBHOTO yPOSHA.

r - 3asMcHMOCTS Igfo./o ) OT HanpEACHHOCTH

wexTpwscckoro moas mpr 200 K

TiinessNdaasTer.

A - saswcHMocTs Iglodo,) o1 cocTasa Teep-

mix pacteopod Tlne:Nd:Te: .

Kax cicayer o pwc. la, amexrponposoi-
HOCTs TRCp/Pux pacteopos Tllnw, NdiTe: B cnabex
WIEXTPHYCCIHX TIONRX ¢ remmneparypoll (10 500 K)
MCUICHIO YMCHBIIACTCHE. 13K0C KBASHMCTRILIHGC-
CxOC MOBCHCHHWE HIBCCTHO KAk MpOBOHMOCTH 10
MPHMCCHON 30MC, JT0 MOATBCPANACTCE HCCICIOBa-
HMEMH VICKTPONPOBOIHOCTH TBCRAX PacIBopos
Tlns Nd:Te: 8 CHABHBIX IMEXTPHYCCKHX [IOIAX.
N0 MAHHLM KOTOPHIX OMPCACHCHM JHCDIHHE AXTH-
BAIDAH [TPHMCCHIX YPOBHCH (puc.48).

TeumnepaTyptias 3aBHCHMOCTE NICKTPOTPO-

BOMHOCTH MCCACAOBAHA MpPH PANHITLIX WICKTPH-
geckux nomax (puc.46). Kak BiUDHO M3 3aBHCHMOCTH
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cilom M3

lge. =f(105T) (puc46) scmrnma WMEKTPOMPOBOL-
HOCTH ¢ POCTOM MIEXTPHICCKOID MOMR YBCHHTH-
pacTcs, mpHIcM Haoos npassx  lge =f{10%/T)
YMCHLINACTCE € YBOAMSCHMCM HANPAACHHOCTH
WICKTPHICCKOIO NOMR. JTOT HAKIOH XapaxKTepsy-
€T JHCPIMIO AKTHBAIIMH HOCHTCICH 3apaila B CHIb-
Hax mckTpEIcckHx nonsx. [logobmoe ucucne
MCPIHM AKTHBAITHH B JABHCHMOCTH OT WIEKTPHYe-
cxofo nonx (pic. 48) HAXODMTCE B COITIACHH C

Teopucit Opeaxcns [7):

AE=AE, - =

ICPTHE AKTHBAIDIH B OTCYTCTBHH WICKTPHYCCKOTO
nons, AE - mosmenense JHCPrMM AKTHBAINH NOJA
RIHEHHCM WICKTPHICCKONO NOJN.

Heoneiorasine  MexTpONpOBOHOCTH  MO-
HOKPHCTATIOB TRCpiix pacTsopoe TlIniNd.Te:

=AE,-AE, e, AE -

BbIBO/IbI

Hecmeposamy  wickTponpoBO/IOCTE B
CHILHMX A cmabaix WCKTpHIcCKHX NOMEX, Kood-
$uumenT Xomwm, TepMo- 3JLC. TBEPALX PacTeopos
cucremst TlinNd:Te; » mmpoxom HHTCpsanie
TCMTICPATYP.

Onpenenactihi MX  [IHPHHZ  32MPCINCHHOR
30HBI, MWICPIHH AKTHBAIMH DPHMCCHLIX YPOBICH,
PHCKTHBHBIC MACCH HOCHTENCH JapRa.

Yemanouaeso, sro npa T>300 K socrrem

su (o,). Ycrasosneno, muh B TBEPIDIX pac-
meopax Tllni<Nd:Te: ¢ pocrom manpsmcsocTH
WICKTPHYCCKOIO DO H ¢ YMCHBIICHACM TeMINCpa-
TYps! yecmriueacTes (pic. 4r), a ¢ pocToM comcp-

|. F.E Poltmann, H . Hahn Zs Naturwiss. 1971, Bd.S8 N | 5. 54-58.

2. S Kabre, J.P.Mand, M. Guittard. Bull Soc. Chem., France, 1974, 1.9-10, p.1881-1885.

3. 3 M lNomxacs, M.M 3apbamics, @M Hospysosa, Omuseckas xumma, 1975, 7.49, Ne 9, ¢ 2458-2459.

4. I MTlogmace, M.M.JapSamucs, K.M_[Ixadapos, CJl.Mameaos, Heopramwsecxme warcpmamsi, 1980,

1.16, Ne 11, c.1932-1935.
5. 9. M.lNomxacs, M.M_3apSamncs, saTepuansl, 1979, 1.15,. Ne 9, c. 1558-1560.

Heopransccxne
6. .M .lNomxaes, M.M 3apbannes, BA INupxses, Heopramwsccxme matcpsanst, 1980, 1.16, Ne 11, c. 1929-
1931.

7. _H.®pouxcm. Cobpamme mbpasssx Tpynos, M.-JL: Haa AH CCCP, 1958, 1.2, ¢ 217.

MM ZORBILIYEV

TlineNd:Te: BORK MBHLULLARININ ZaiF Vo
FLEKTRIK SAHOLORINDS ELEKTRIK XASSOLORI

hmM&TnmmmeﬂuﬂuMm
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MM ZARBALIYEY

ELECTRICAL PROPERTIES OF SDID SOLUTIONS Tlini:Nd:Te
IN WEAKAND STRONG ELEKTRIK FIELDS

Thuthknﬂdmduhri:lmﬁrﬁmhwﬂipﬁmd’nﬂnﬁmd!ﬂm;ﬂdﬁqm
hﬂﬂmﬂrﬁﬂ.ﬂMWMﬂiﬂﬂydMﬂhl

large temperature range.
Tmﬁmmmmhnhmdmm.-ﬁhdfmﬁﬁmm.m

encrgy of iimpurite level, cffective mass of charge carricrs arc determined.
w-mmmuumnm
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CBEPXITPOBOAIIIAA KEPAMHKA CHCTEMBI Bi-Sr—Ca-Cu
IOABHIAIH ©AANTHEBA M A HHIAMETAHHOBA

TpoHTELHLIR Y
Baxy, yn.A Cyrranosoit 5.

MNopomm BixOh, PO, SrCOy, Ca0 & CuO, pacreopamscs » 200IX0M HNTPETE SMMONNE, B POYVILTETC 9CI'0

Badia DOTVICHA UIDMTSOKH [= 1B

B MAIH DOX IsedcHmod 300

OWOpOAN nopomoK
Mna u oromwascs » Tesame 25-125 wacos mps Tovmcpatype 849 C. [l cpasmcames Gaum moaryeesma oSpamma ©
TaXOfl MC CTCXHOMCTPEC, HO OPH DOMOIEN MCISIINNCCKON0 CMONNBAHNY OPOMKOR. JICK TPHICCOKHC B MAITTHAC
eoficTRa BoCIcjOBATNCE B Tpex obuscrax: ofascn. cecpumposomswoctn (T<T.), ofmserm T.<T<T.+ATs, rae ma-
GmoamcTca >ddexT Omaccpa (AT+=20 K). obascn sopuamacii nposcantocr T>T.+ATs. Hb inecpandi sasmen-
woctt po(T) maiiamo, 1o 8 TouncpaTypod mETepeatc | 10<T<130 mucoma mcpremmccxoro Gapecps. paaacmo-
M0 MCTACTAGIILANIO JOKATLNYIO CBCPINPOBO NN IC $aTY B HOPMATEIO MCTALINTeK VIO daty, pamma 034 5B

Bacacumc

Cacpxnposommise Ha
ocsose  Bi(Bi:SrCaeiCusOnees) mccnenosamncs
nnunull astopamn  [1-10). Paccworpessi, B

w@m{n—llﬁ}
illllpnra a&-ym $asa T=110 K (4,5). L=
NOBMINCHMR KoimMwecTsa $asw B oSpawumax
Bu:SnCa:Cui0; sexoropas 9acTh BHCMYTa JaMeHC-
Ha caummoM [6.7]. Dot pocr nafimomancs » o6pas-
LAX, NONYSCHHMX CYXOfi KCPaMMSCCKO# TCXHOIO-
recii, a Taxxe B oSpasax, NpH DOAYSCHHH KOTO-
piix Habimomans craueo masscHns [4.89])

Ompmxo mawm #e oSuapyxcus paboru, B
KOTOPLIX CBEPXITPOBOINHKHE ¢ BhicoxHM# T. obma-
e 6u HOXof KOHTPOANpYCMANE (DIOTHOCTRIO
KPHTHICCKOIO TOKE, ¥T0 HeoGXOMMO B HCKOTOPRIX
oSNacTaX VICKTPOHMKR.

Hamm nomywcss! 182 THNA CBCPXNPOSONE-
THX KCPaMMK Bis «Pbe :SrCaxCurO, "
Bi1sPbe SrCarCud)y 1 mocicioBansl HX CTPYETY-
Pl oTHOmIcHMA $a3, KOXpHHIDICHT TCPMHICCKOIO
PACHIMPCHHN, KPHTHYCCKAR [UIOTHOCTH TOKA, HIMC-
HCHMC CONMPOTHNICHHS M MmulyxTHEsocTH. Ob6cyx-
mactes Taxae mmmnme Pb, Ca # Cu na ssumeyxa-
JAHHMC CBORCTEA.

ICOCPHUMCTLTLHBIC TAHHLIC M HX obcyancime

Hopoums BixOs , PHO, 5¢COs , CaO u CuO
Guum EsBCINCHE B IPOTIOPIJMAX, COOTBCTCTRYIOMHX
soMimamsHOMy cocTasy BiidPbe SrCaCudD, n
Bi1 1Pbe :SrCarCus0:. It cocTassibie wacTH pac-
TROPRIHCH B AWIXOM HHTPETT AMMOHHA IPH TCM-
nepatype 180° C o nomywenms omsopomodi cae-
uﬂrmrmmnmm
HMM YBCOHSCHHCM TCMIDCPaTypsl o 750°C 8 s
H:0 1 N-O. O1a cvecs suiicpamisanacs npa 750°C
8 Tevesme 4 sacos. [Tomyscsngi nopomox, comcp-
EANDEH TBOHILIC B TPOMILIC MCTLTINYCCKHE OKCH-
M, NpeccoBAlicE B MIMONH /HaMcTpoM B 13 mMu
ool amncemes 300 Mna, xoTopsie saTem nogecp-
TAaNch: OTANTY Ha BOIYXS NPH ToMncpaType 45
C »reserme or 15 no 125 wacos.

CrpyxTypa mWmOn HCCACAOBANACH PCHITC-
HOBCKMM JMPPAXIHOINILIM AHATMONOM o ONTH-
seckoM Muxpockonos. Onpesesicsiie AMCIONRINCE
$as Gemo sumomeno ma adpaxTomerpe
(renomsosanocs a - punyscmie Cu u K). O6ucu-
METO/IOM ¢ XUIKHM momndTasaTom (15 C, 1118
tfcu”).

IMCKTPHICCKOC  COMPOTHRCHME  HIMCPS-
fIOCH CTAHAADTHLIM SCTHMPCXIOHIOBEIM MCTOJOM .
B xasecTse xonTaxTa HcoombsOBaNIcE MU, Mar-
HETHLIC CBOHCTE3 HIMCPRINCSH IeHepaTopoM, pabo-
Tasoup Ha sactore | xl'u. Kpamawecxas mmot-
HOCTh TOKZ HIMCPSIlacs TpH HanmpxceHsm 8 5 uB.
Paccrosime -.-:lq; UICKTPOMAMH  YCTRHORICHO
NpHGIBNHTOLHC B 3 MM.

Bo spema nepsoro mmncia orxwra sabimo-
JATOCH aHOMALIOE IaMcHCHHe B obmacTh 600-800
K (xpumsic | u 3) sa puc. |, xotopoc 8 oAy~
X Iaax wegewio. [Ipe BRICOKHX TeMncpaTypax
ANTWVI(3K) soMecsanoct NOYTH IMHECHHO BO Boex
mocmax. Ha puc 3 MOXHO yBHACTE RIIMSHMC COCTR-
Ba obpaum Ha xOXpPHINICHT PacINpCHEN, COOT-
BCTCTBYIOMME 1oaancH (pasch 6.6-104 K7) u nepx-
Heit (8.7-10+ K1) obnacma.

Ha puc. 2 npuseactn: xpussie (1,2) compo-
THaacans p(T) ® xpeeaie (3.4) mMmescHNS HEIYX-
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w0 40 S0 =0 70 &0 900 00
T

Pwc_ 1. JasucamocTs pacimpesmns obpasios
Bir«Pbe SrCasCud0, /1.2 1 BivsPbe :SrCarCusO,
3, 4 or TeuncpaTyps! Bo Bpess nepsmasoro /1.3/

# sTopisHoro /2,4/ Harpesanma.

&

L]
(=1 ':m-f-t LB (e e e

p aQem)
) - (]

Prc2 Twmmw
s /1.2 » mgysrassoctd 3.4/
Bis «Pbe Sr:CasCudO, /1. 3V m mﬁm

1.4/ nOBCPIHYTHX OTANIY HPH TCMOCPaType
845C 8 Tescumm 100 sacos.

Ha pwc. 3 noxasaia pCHITCHOBCKAS jUsd-

nexamero ¢ase H, cpasiiMa ¢ HHTSHCHBHOCTLIO
mixa (0012), xoropssi mpusauuicaort kax H, 1ax n
L. Mosrx Taxol xc poyymhrar Gemm nomysen s
obpasnos BivdPbeSnCafCudd, npe cpasmcsmm
BLICOTH CTYTICHEH Ha KpHBLIX myryxmasaocTs (11).

H> pec. 2 mupso, 9TO TOMICPaTYPHLIA Wii-
Tepman 10-300 K womiio paspeawTs Ha TPH- CBCPX-
nposopamas obmacts T<T., ncpexopias obmacTs
T<T<TH+ATr u obmacts T>TH+ATr, e HMeeT

Puc.3. Perrrenoscxas sdpaxrorpasua obpasios
coctaea Bi; «Pbe.SrCasCudy nosmepruyroro

OTAMWIY ipH Temniepatype 345°C B TegcHmR
100 sacos.

x - Ca:PbO:

A - 1201 0 - Ca;CuOs

MECTO MCTRUIMYecKas mposojusocts. Bo sropoil
ofMacTH MOXKHO 3aMCTHTL BiIMANHC QUIMKKCp-inyMa
PEIMCPHOIC NAPAMCTP2 CHCPXNPOBOJMMOCTH H3

conporrancime. [lo 31off NprrDie cONpOTHAIICHHE
OTICIOHNCTCA OT NMHCHMOIO NOBC/CHKS, M oOpasy-

cres “xmocr”. Mul MOXCM MPCMOIOAHTH, 4TO
wmaﬁmm
smcTRCTabHILIndl CBCPXIPOBOIRTITAH

HOPMATLHOIO cocTosiMs cHcTeMil. Beposmmocms
CYIMECTBOBANME JOKAMLHONO KIACTCPa BOIPACTACT
¢ yMcHLIDCHHOM TemncparTypsl kax exp(AEKT).
J70 OKAILBACT BONICHCTEMC Ha JHAYCHHC CONpO-
THRNenHs. Juavcsme AE, muvmcacEmoc wm ob-
pamios  cocrasa Bi1sPheSnCalCuO, =
BiiaPbesSnCa:Cus0: , oToRKeHHIEX NpH O/HHa-
KOBMX yolosasx, Aass 8 Taba. 1. Halpwesmmae yna-
qesus AE ommmuaores noamw ma 100 % jow yimx
COCTaBOB.

Tabmamn |
XapaKTCPHCTHEH CBCPRITPOBOJIHHKOBS ¢ COCTABOM
Bix Pba S1CaiCusdO, (1) # Bin aPbe:SrCaCuiO:
(2). oroxxenssx opH 845C B Tescnme 100 sacos

06 |aviv) p | T o | a AE |L
pe- | % |aos|X) (102 |EV) |(Adem)
3 K9 cm) mObm |
an/k
1|28 110 ] 18 23j0.4 ] 25
2136 1m0 | 16 201016 | &1

B nocseymcit ofmace T>130 K mafmo-
gacTcs HopMamssoc noscacsme p(T). Ira obmacms
xapaxtepusyercs ypasscuues p(T)= petaT, 1 po
-IKCTPanOIHPOBAHHOE JHAYCUMC CONPOTHRICHMS
mp#t OOGCAMOTHOM HYIC H @ - HAKHOH NPSMOIH-
Hefiloill sacTw xpusodfi conporagenns. Tabmma 2
NOKAILIBACT, KAK NAPAMCTPA, & HMCHHO, po, 4 K, B
ocobermocth, )., MenmoTes ¢ cocTasom. Moamio
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BMJICTH, TTO KPHTHYCCKAS [UIOTHOCTH TOKA, M3MC-  CMCCH 8 ZWIXOM muTpatc aMmomms. JoGammcume
panms npr 77K, sospacraer or 6.1 Ao 25 Alew’.  cBMMIAm MIMCHSECT, 8 ocnosnoM, maddyIHoHHYIO
MoxsHo YTECPAIATH, ¥TO ITO SEINCTCE pCSyibTa- noasiEHOcTs Hosos Bi'* B xepamuxe.

TOM PaIHOTO OTHOMUICHHS chepxmposomsnpn dasH B taba. 2 DpMBo/pITCE BIHSHME BPCMCHH

nL. OTAMIZ Ha BCC CBOfICTBA CBEPXIPOBO/IHHKOS CO-
Mpucyrcrsne causua » obpaue ysemwas-  crasa BinsPbe:SnCaiCuiOmw .

BacT cBCPANpOBORANYI0 $a3y M cT YCTORIHBOCTE Tabmaza 2

[7,13). Omuan &3 oSnscucini MOXET CIyXHTE TO, Binasinsc BpoMcHN OTAHIE HA CBOMCTEA CBCPANPO-

910 Pb 3acTamnseT Hexotopsic obmacti 8 oSpasic Bo/uHKa cocTasa BiusPbe:SrCaCuiOmn

mumeHTLCE NpH Gojlcc HIOKHX TCMICPaTYpax, M, (Vs - obucu obpasna o oTamra)

TeM caMbiM oOpaNihi CTAHOASTCH OJIHOPO/THLIMK BO

speMs npouecca ioroTomscams. Jpyrum oSuacwc- TapascTput Bpems orxama

aMcM Moxer Gume 1o, Yo Gmaromaps mpHCYT- 25 75 100 125

CTEINO HOHOB CEMHIR, HIKOTCMPCpaTyphnas daa AV/IVs (%) % 30 36 38

Tepser cpolo cTabmmiocTs mpR 850°C w Tpanc- Adld: (%) ) 52 59 %

opumpycTea & suicoxoTeMmepaTypiymo dasy [14] T.(K) | 110 | 110 | _110_| 110

Eme o/i0 NMpCONOXCHEE - ITO TO, Y10 JaMCUic- T (Alem?) 0.5 36 1 51

HHC CEMHIOM BHCMYT2 EMOLIBACT HCTOIMCHHC HO- - -

Gerrossoro YIyunas TcM CaMiiM Me- a(mOhm 26 | 25 20 24

Tammsecxuii croli Bi-O [7] B mamem cvywaer em/K

ATMNEME CBMNIIA MaiO, TAK Xax obpasiust Geom | p(mObmem) | 175 | 173 1.62 1.63

CHHTCIHPOBAHL! H3 BAICOKONOMOT CHISHPOBAHHON AE (cV) 03 | 013 0.16 0.19

1. K Tachikawa . T Juone, K.Lama and Y Hikihi, Supercond. Sci. Technol. 5 (1992) 386.

2. AK Bandyopadhyay, E.Gmclin, B.V.Kumaraswamy, V.PS. Awana, D.Varaudani, NSen and
A_V Narlikar, Phys. Rev. B 48 (1993) 6470.

3. YBHuang GF. de la Fuente, M.T.Ruiz. Flarrea, ABadia, FLera. CRillo and R_Navarro.
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12.M Altunbas, E.Yanmaz, S.Nezir, HKaral and Yu. A_Vidadi, J. of Alloys Compounds, 215 (1994) 263-
266.

13.A_A Bush. B.N_Romanov, 1.V . Isakov, Y.A Sarin, C.A_Ivanov and V.V.Yurov. Supercond. Phys. Chem.
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14 Kijima, H Endo, 1. Tsuchiya, A Sumiyama and Y Oguri, Jpn.J Appi. Phys., 27 (1988) L 1852.

YU.A ViDADI, F.A SLIYEVA, F K. OLIYEV, M.A NIZAMODDINOVA
IFRATKECIRICI KERAMIKA SISTEMI Bi-Sr—Ca-Cu

e keciriclik (T<T.), Pliker effekti miisahido ohman (T.<T<T+ATs, Tr =20 K) ve normal kesiricilik (T>T.
+ATy ) oblastiarmda. Almmss p(T) astlilifmdan mioyyon edilmigdir ki, metastabil lokal ifratkeirici fazam
normal metal fazadan ayiran enerji copormm handirkuya 0.34 eV -dur.

37
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YU.A VIDADI. FAALIYEVA, FKALIYEV, MANIZAMETDINOVA
SUPERCONDUCTING CERAMICS OF THE SYSTEM Bi-Sr-Ca-Cu

The powders of Bi:Os, PbO, SrCOs, CaO and CuO powders were dissolved in liquid ammonium
nitrate to produce chemically homogenous mixture. The powder obtained was pressed in pills under the
pressure of 300 Mpa and anncaled during 25-125 hours under the temperature of 845°C. For the comparison
samples with the same stechiometry were obtained by mechanical mixing of the powders. Electric and
magnetic propertics were investigated in three ranges: the range of superconductivity (T<T.), the range
T.<T<T.+ATs in which Flicker effect was observed (ATy =20 K) and the range of normal conductivity T>T.
+ATs . From the measurcments of the p(T) dependence it has been found that in 110<T<130 temperature
range the height of the energy barrier separating metastable local superconducting phase and normal metal
phase is equal to 0.34 eV.

Jlzra nocrymncuns: 02.04.97 Pepaxrop: CA Amses.
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3KCHTOHHbLIA 3POEKT HITAPKA B KPHCTAJUIAX
CEJIEHHJIA TAJUTHA

3 A HBEPATHMOB

Huctaryr

AH

370602, baxy, yn. ®.Aracsa 555 xsapran

B specTRIIax cclicHta raiEs OOHAPYECH N BCIICIoBaN Xarrommil sddocr [Lirapca npn Tmme somm
T I BO3OY DI (=629 HM, T TCEaocTE =60 $c 1 PILIMUNITY BPOMCHAY JMICPEKH.

spdext lirapxa
Habmojancs B KpMCTAax coicmyia rawms [1)
INCOCPUMCHTH! NPOBO/IUIHCE MPH  KOMHITHON
TCMIICPATYPE C WCTIONBIOBAHHCM MCTOHMKH BO3-
Gyancune - mpoba ¢ KPHCTAUIAMK TonumHoR 1541
wiw. Jima BomHE MMNYNLCOB  BOGYyRCHMS
=617 um (E=2,010 3B). Perncrpuposanocs HiMe-
HEHBC COCKTPE MOTTIONICHHS OPH PRVIMYHLX Bpe-
westax sagepmxe  (A1=0:-132 e, xorma mpobunii
HMITY/ILC IPHXO/DUI No3&e Ha obpasen u At=0+-132
$c, xorma HMOYILC BCOOYRACHMN MPHMXODUT Ha
obpasenn pasnne). Ocobenmoctiio Habmomacmsix
CMICKTPOB SBHUICH C/IBMI NPH OTPHIIATCILMLIX BpC-
MCHAX JAICPAKH IKCHTOHHOM MONOCH NOMTIOMCHHS
s roayfyo ofmacts cnexTpa, Ge3 3aMcTHOIO YIIH-
pesms ce nofockl. [TpH NONOAMTEILHMX BPEMCHAX
sawcpaxH Popua xpas MOITOMCHHA JAMCTHO H3-
MCHRIZCH H3-33 HATHIMS B KPHCTADIC PCaIbHbIX
wmexTponskx nepexoios (AE, =202 3B) u xca-
ToHmoro nornomcsis. Tew ne menes pabmoancs
# camEr 8 roay6yo ofmacts. Oypiaxo, 8 poyyAETaETE

yIIHpaNacs W MC9clana DxcnepHMeHTH 8 pabore
[1) mpoecmTmice MpH MIOTHOCTEX BOIGYRACHIA
I=8 I'Brfcu?,

pcERe noryscmmx B pabore (1] poyymTatos ao-
craTosso yOCAMTCILEOS, HO, Ha HMUN BMINL HC
coBceu Mosmoe. Tak, HAITPHMCP, aBTOPL HC IOBO-
PET H9er0 06 MpPexTT PCHOPMATHIAHH (THPHITHE
sanpemensofl 01k, MpPexTe CAMOIKPAHHPOBKH
INCHTOHOS M INCHTOHEOM ncpexone MotTa.

ARATOTHYHRIC H HCIABHCHMLIC JIKCNCpH-
MCHTL GLUIM NPOBCICHL ¥ HAMHA ¢ WCNOILIOBAHN-
eu Gomec TYBCTERTCALHON MCTO[HKH PETHCTPAIDM
dpeHITLATRHOTO € HCTIOMLI0-
saFHeM ycTaHOBKH GmOK-CXoMa KOTOpO# MpHBC/IC-
Ha Ha pHC.

TlapameTps: wuryscumil GeUme: TTHMH2 BOT-
b4 HMIysCca Boobyancnns A=629 um (E=197 3B),
amromsocts =60 dc, cnexTpamsEas IIMpHA

$e<At<+1000 dc ¢ spemciniv nepmonon 50 e

Na=4 8x10V cx?. [Tpw spescnax sascpass -450 e
< A<+450 dc, cnexTpLl, TPAKTHICCKH, NOBTOPSR-
MHCH M MOITOMY B ANLHCHINCM WOUBOYCHH! D
PACCMOTPEHMA.

i LA

Puc.

Bok-cxeMa YCTAHOBKHM JUIN MIYSCHHN H3-
MCHCHHE CCCKTPOB MOITIOMEHHS B TREPALX Toiax
npH BOOSYRACHHN HX YIbTPAKOPOTKMMM JEICPHk-
MM HMIyIhLcami. | - §9cHiKa reHCPHPYIOINAS KO-
THHRYM, 1- pacinenMTems MySxa, 3- IHAHS JcpX-
xu, 4-5 puxcupylonpsc munkl, 6- obpasen, 7- crex-
TpoMcTp (T8 $HKCHpOBAHHON [UIHHLI BOJHLL, MO-
xer 68T npueMumx), 8- mymxonosas TpyGxa. 9-
ONTWSCCKHE MHOTOKAHANLHBI anumoatop, 10-
MHHHAKOMITHIOTTP.

Cocxipsl Mpolyckasms VIS PaviH<THbix
BPCMCH JICPAKH MCAUTY HMITYIILCOM BOSOYRNCHRA
M MpOGHEIM WMITYALCOM TIOKA3ANM, IO B MOMCHT

spemcun  At=0 psddeperipminioc TPOMYCKAC
nonoXHTEEO B obmacTh yaeprwi E=2.05-1.99 3B,
B TO BPCMS Kak OHO H oxoT Ao 2

OTPHIRTEILEO
% 8 ofmactax E=1984-1908 3B u E=2120-2,067
3B, cnexTpambHas mMpHES MTyibca AE=T70 lul:@

MOITOMIEHHA NPAMLX Cc800OMILX IKCHTOHOS B
OCHOBHOM COCTOSHMH, KOMICHTPaITER BOOYAICH-
HMX HOCHTUICH NMPAKTWSCCKH PABHA MOTTOBCKOH
s GaSe.
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[pe nNOAOAHTULHLIX BpeMeHaX Jo -~
At=+150 ¢c nabmopacTes croxHas TpascHopMa-
IHS CNEXTPa ¢ PAcICIUIcHECM B 0GIacTH NomoE-
Temsoro mponyckaums npe E=2040 w E=2010
3B. Baune At=+150 ¢c mabimogacres craumMoHap-

meH Al=+150 ¢ InMcHSHNC NPONYCKAHHS 3apcTH-
cTpuposaTth He yaacTca. Cooxnas TpaschopMains
CHCKTPOS JATPYAHACT MX O/MHOIHAYHYIO HHTCPOpe-
Tupeo. Ha gunngi mponece OxaskiBacT TaKae
s YPPOKT PCHOPMADDAIDIH MHPHHE 13-
npemcsHo#l 30HLI, KoTopas OymcT paccMoTpeHa
OTACILHO.
Ocobecrimocmn  ciexTpos  Addepompain-
HOTO MPONYCKAHMA MPH OTPHIATCILABIX BpEMCHAX
JACPAKH MOKHO OTHCCTH K OITHSCCKOMY Mpdex-

1y [imapxa, xorma non BOAICHCTEHEM YL TPaKo-
POTKOIO MMITYIhC2 HAOMOMACTCE CMCINCHAC MAEK-
CHMYMa IKCHTOHHON NOAOCH B romybyw ofnacrs
crexTpa. 3aBHCHMOCTH CIICKTPOS MNPONYCKAHHS OT

AEmc=FEuf{l) - Es{Al)= - 15 M3B 1 ywcunmacrcs
10 AE==-9 M>B npu At=-100 ¢c. MMonysemmic
poymsTarel B ofimeM COrMacyloTCE © JIAHHLIMM,
npascacErsiMe B pabote [1]. B 1o me spems wwe-
HOTca H HCKOTOPIC JONOIHCHME TaK, BOIHYMHA
YIIMpCHHES, OlCHCHHAN HA MNOJYBLICOTE COOTBLT-
CTBYIOUDHX MaKCHMYMOS Ui At=-150, -100 & -50 ¢c
passia I'=10, 15 ® 20 MaB. MMpsrsmo# yimwpcams
MOXKET AEMTCH BSaMMOACHCTBHC JXCHTOHOB ¢ KOre-

peHTHO B KpucTaric GoHOHAMK
Tma Ast( 1346 en’).

1. Hirfiman C., Monhange J.F., Kanchisa M A., Chevy MA_, Brito-Cruz C_H. “"Resonant exciton optical
Stark effect in GaSe™, Appl. Phys. Lett, vol 55. Ne 22, p.2307-2309, 1989.

Z A IBRAHIMOV

QALLIUMSELENID KRISTALLARINDA EKSITON
STARK EFFEKTI

1629 (60 &)
dalia u:-ht- om qrymaetmda

Heyacanlagdine: mmpulsiarm
kristalmda eksiton Stark effekti milgahide edilmigdir
giymetlermde spektrierin deyigmesi geyde almmugdir

Qalhumselensd
musbat ve menfi

Z A IBRAHIMOV

EXITON STARK EFFECT IN CRYSTALS OF GaSe

In crystals of GaSc was found out and investigated cxiton Stark effect for a cxcitation puise
wavelength A=629 nm, duration 1=60 fs and various of times of delay.

Jlata mocTymmenns: 09.07.97.

Pemaxtop: 4. Kamxap
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PACYET DHTAJIBITHHA ®A30BLIX MEPEXOA0B TELIYPHAA
FEPMAHHA BRJIHIH TEMINEPATYPHI TUVIABJIEHHA

M.M.ACAJIOB, A.C. ABBACOB, A. Y. MHP30EB

HuciuryT Reoprasmseckoft # dsnwrsccxoft xamum AH Ascpbaiprana,
HucruryT geoxn AH AscpGainxana,
370143, baxy, mp.I" Jlxasmaa, 29/33

Hanomsve armpox GoposSsHLC

Ammnsc T anscmes napa GeTb mwrepsase 729-

PRI T L T

1090 K, capesenum >sransmeo cybmnamm AH (1000 K) = 170 x/lsfwoms. Jro mawcmc secxomso (~15:) m-
==, v AH ope 298 K, 970 corIacyercs © mmBccTIiME MpasiTasn 1T AaH Lo semanumm msasscms A-H Gpa-
-wnd:m-ﬂ_m“_bﬂﬂﬂwhw
naasscy. JETAamMmec scpams A.H mpe 1000 K pacouusam Taxse ¢ monoassosanmes ypasscm sy
vea-Kmandipons. SHTammm scospams A-H | pacouimammic 0o 1By VPABHSHNM, LOPOMI0 COTIACYIOTCE MRy

cobolt (morpemmocts cocTasamer ~ 3%5).

TepMommimaMmIcckie XIPEAKTCPHCTHEH, B
TOM THCIC MTAULDHE CyOaMMalMH, HCIapcHHs
BCIECTS SRMOTCE OCHOBOH TCAHONOIHH YIpas-
ANCMOIO CHHTEIA HOBSIX MATCPHAIOB Ha HX OCHOBC.
e mamsmie MOryT Oairs MCHOABIOBANHLI MpH HI-
YHCHMM [CTCPOICHHMIX Mpoucccos (peaxinei), npo-
TEKAOMMX HA [PAHMIAX pasucia Tecpias dasa-
naporasosas ¢asa, pacims-naporadosas Pasa,
TBepmas  daza-paciUms-naporalosas gaa.
KPCTHLIMH MPHMCPaM# TaKHX NPOLISCIOS SBINIOT-
C&° BA/PANNMBAHHC MOHOKPHCTALIOB MY paciulaBsa
PAVIMYHBIMM CNIOCOGAME HANPARICHHOW KpPHCTAL-

UKOPAIHOH IMMTAKCHM, BLIPANIHBAHMC MOHO-
KPHCTALIOS, CIOCB H CTPYKTYP Merogamu cyGoos-
MEIGHH, BCNAPEHHE, XHMHIECKOIO H [2308010 TpaH-
CTIOPTA; OYHCTKA BEINECTE KPHCTRLTHIA!(HOHHRIMK
# rcrmponrivy McTojami. [loyTomy noumy-
SeHMC HANCAHLIX H B3AHMOCOITIACOBAHHLIX TCPMO-
MHAMHSCCKHX JAHHLX SEINCTCH aKTYUILHOH Opo-
Gaemol
MpaxTHecck BakHbic cocamucHns AMBY
MOYHCHB H HX PHSMEO- HMHYCCKME [(HHBIC TPHBC-
feEnl B pavpDHLX cnpasousmxax /1-¥. Omsaxo,
npofaeuil, camaminic ¢ OcODCHHOCTAMM PHIHKO-
XHMHYCCKOH H XHMMYCCKON OPHPO/Ib COCAMMCHHH
nepeMcHHOro coctasa AVBY, B TOM SHCIC TOTTY-
PHUA FEpMaliE, PCllicHb HEMOMHOCTHI. 3T0 OTHO-
CHTCH [RBHbIM 00pasOM X MCCICAOBAHHAM PAaBHO-
BecHii B CHCTEMax  TBCPAMA  XAMLKOMCHHIL-
HACHIINCHHLI Nap B HHTCPBAIC COCTABOP TBCPAOH
¢asu B 0GAACTH IOMOTCHHOCTH COCHMHCHNN, pas-
HOBCCHH CO CHOMMBIM COCTABOM MAPA; BLISCHCHHID

B cacreme Ge-Te ofpasyeres omso cocam-
HeHMe - TeUIYPHA IepMaEns, xoTopoe oSpasyer
IWTEKTHKY © Tourypos. KoopsHars! ISTCETHER -
85 ar®s Te u 648 K. Tomypwt repsanus Mmect
ofNacTs rOMOIeHHOCTH, HpOCTHpaOmMyocs ot 50.3
mo 51.2 ar%e Te. CroxmomcTpaccxsii cocras
GeTe mmswrcs xompysmio mpr 97 K. Hs-
BECTHE TPH NOMMMOpGHLIc GeTe:
BhicOXOTEMIICpaTypHas xyOswccxas Tmma NaCl,
ycroifumeas npe T ssape 675 K. » ape moxoTom-

cucremsl Ge-Te npusencsing 8 /1-5.
lposeieunniii HaMB aBATHS HSBCCTHBIX
POYVIETATOS HIMCPCHME JARGCHME KOMIOHCHIOS B
napa TCUTYPHAA (CPMAHMA B MHTCPBANC TCMINCDa-
Typ 690-1123 K nossoaseT cACIaTh BAMBOJL O TOM,
gro map wan GeTe compamr momexymd GeTe,
GeTe: 1 Tez . [lpn JToM ocnoBEyO 3acTh ofmero
pannerms napa Han GeTe cocraanser zasicsme
GeTe. Mapunamnasic saancans napa GeTe: u Ter

KOHTPYIHTHO

PYIOMIHX COSTTHHCHMA AVBYT pe mpecTHn. dns
Gusapix oxcizos /6/ onst coctammor 10-15%

JuaweHmne WITANLITHH cyGAHMAIHK Mpu 29%

K Tomypwm repumanms  cocrammer 19445

x/Jdx/sons 7/, a paccusrasmsic no 11 # 111 saxouam

coorecrcrecano: 19743 /4/ n 203

Janssse AH (298 K) [7.4] Goum nepecs-
TaHs HaMM K Temnepatype muamncsms GeTe mo

ypasscinno Kupxroda mi SHTAILINH $asostix
nCpexoios
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.
AH" = A H98K) + [(C-CAT (1)
=K

e AH= - sramims cySamMalnm ope Temncpa-
Type mmasnesns Ts: AH (298 K) - stramaoms cy6-
muarpme mpu 298 K: C » C - womsmie Ten-
AOCMEOCTH B TBCQ/IOM COCTUSHHH H B COCTOSHHR
HISULNOIO TR

Hoxoms o mamnix AH (298 K) 4.7/ u
Tamoesxoctel Gele /5 cmgiixa noxasssact, 910

Haum nposcicsHa aNNpOKCHMAiiMs JKcne-
pHMCHTAILALE famnix /1-5/ wm Touypana rep-
ManHs 5 EETcpeanc Temncpatyp 730-1123 K ¢ me-
NoALIOBaHKCM Ypashens sama lgp = -A/T+B (2),
e p-rasnenwe mapa, [1a, T-reuncpatypa, K: A u
B - xoxpdsnmenit ypasnesii. B npeapemax 95
HOMO JOBCPHTCIRHOMD MHTepEama XodpHIIMCHTL
ypasucHmi Bta (2) /DI BCIABHCHMLIX IXCIICPH-
wenTos /Y u /3 pavmreasores nevmamTamH0. He-
NOMB3YS ANNPOXCHMMPOBAHHLIC [AHHLIC [UIA [Ias-
mcyms mapa GeTe = mprrepsane 730-1090 K, no-
cTposne rpadumx sasscumocTit /2, a saTeM I Ipe-
$uxa DO TAHICHCY VITIA HaKIOHa mpamo# Igp s
saspucumoct® or (U/T) onpeacmum SHTRELIHIO
cybmearpee AH (1000 K) = 170 xIxfmoms. Kax
BNJTHO, ITO JHavcHwe Ha 157 ke, 9eM nepecti-
Tasmoe x 298 K no ypassesmoo (1), 2 Tmcxe  AH
npw 298 K /74,5, aro cormacyerca ¢ oSupum mpa-
SIUIAMM JUIN MITAILINK cySrmmarmm /9/.
Baxomuw nDpuscHeEwes pomrmmind  AH
SRISCTCH packeT MWTALIEE Benapeans  AH. Co-
rmacso obmemy onpeaencingo, AH = AH + AH
(3), e A=H - >MTABIME NNARICHNA. 3HAWCHMC
AeH = 47 + 8 x/lx/wom., onpencIcHNOE W3 HIMC-
penmit gasaceis napa #Haj GeTe, s npescnax yxa-

xJlx/woms ¥ wexops o 3Easenms  AH (1000 K)
ssrmcnum AH = 130 xla/'mom. sfimne Temnepa-
TYPS [UIABICHHA.

Hamesicsma xmmwsecxoro coctasa GeTe

CPABHCHMIO ¢ Maccoll WcxopHoro obpaxma (~0.6 r)
noTcps Maccel mps 1000 K o Geime secsma

soHasHToLEs (<107 1) awm  napoobpamoro
GeTe , a raxke yim  GeTer, Tex

IMocTy/HMpYS KXORIPYIHTHOE HCTTAPCHMC TCT-
AYPHIA FEPMaNHE ¥ KRAKOTO COCTOSHHE OUICHIIH
CKOPOCTH Henaperns no dopuyne /10/

v, =6-10° M /T, ©

e M-wmonexynspuas wmacca, fwons. Ycaossmas
ToMncpatypa wcnapesia (T,) GombummsicTsa se-
MIECTE BLANC HX TeMNcpaTypsl mnasncsss ( T= ).
T.C. HCOAPCHME JTHX BEINCCTS MPONCIOMMT #3 EMi-
xoro cocrostms. Jlun GeTe npa 1000 K nomysen-
Hoc 3uascEMe v, = 310+ r/cw? HacTONRKO MANO,

9TO OTKAOHCHHCM OT CTCXHOMCTPHH NPH HCnape-
HHH, NO-BHITMMOMY, MOKHO MPCHOOPCTS.
Suramanno wcnapenus GeTe npe 1000 K

5}] TA ﬂ_ Z_] (6)
| 15128, 2165,

rmT-ml(:&?'mm
obsema nph napoobpasosammm, cw'fwoms, &1 -
TCMOCPATYPHLIN HHTCPBai, p - Jasncune napa, [la,
N - SHCIO PACCMATPHBACMEIX TOYCK, HIMCHNIONIEECH
8 uHTepeane or -3 Ao +3. [lpowscacsmse TAV
passo (AZRTHP | e Z=PV/RT- xooddmumcay
cauMacuocT®, R- yumscpcamims rasosas nocro-
MHAS. AMIPOKXCHMHPOBAHHLIC TaHHMLIC 10 [LaRTc-
o napa Han GeTe npoTabymmposanm scpes pas-
HBIC MHTCpaIsl TeMncparyp. [las wiaTcpsama Tew-
neparyp E20-1000 K > mamndc MpHBCACHM B

TaGmme.
Tatoma.
PaccuMmasinic faBicHMA Napa Hal
TSUTYPHAOM [CPMIRHSE

TK | 820 850 880 9510 940 970 1000

p.Ma| 6 16 39 51 200 417 147

JaTeM, NPOMIBCACHO SHCICHHOC Dadde-
pesnmposanne ypasuesus (6). Mpa AZ =1 nomywe-
HM Cacayloume sEavcsEms: fnp = 23264, Tn'p =
1708923, a s sTansnue wcmapams  A.H (1000
K) = 125 x/lx/woms. Taxad oSpasom, JHTLILITHN
wcnapesna GeTe, pacomTanikic 0 ABYM HCIaBH-
CHMBIM MCTOMAM, XOPOMIO COIMACYIOTCE MCEIY
coboil (morpemmocTs cocTamawer ~ 3%3).
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MM 3SaDOV, A S ABBASOV, A.C MIRZOYEV

TELLURIDIN SRITMO TEMPERATURU YAXINLIGINDA
FAZA KECIDLAORI ENTALPIYASININ HESABLANMASI

Qésterilmigdir ki, GeTe ammmm&wpmmm
{Nﬂ@h}wﬁiﬂzw-minuﬂimm&Tbhm
etmasine kvazikongruent proses kimi baxmaq olar. GeTe buxar teriginin tegribi giymetleri 729-1090 K
MMWﬂmm—m AH (1000 K)}=170 ke'mol
&T:mWﬂnWMﬂMMwaM
AH =130 ke/mol. Vuxarlanma entalpiyas: hemgcinin Klmuzis-Klapeyron tenliyi ile hesablanmugdur. Bu iki metod
ile besablanmus buxarianma entalpiyas: {st-Gste diiglr (xata ~3% -dir).

M.M.ASADOV, A SABBASOV, A CH MIRZOEV

CALCULATION OF PHASE TRANSITIONS ENTHALPY OF GERMANIUM
TELLOURIDE NEAR THE FUSE TEMPERATURE

hmmmmwmd&nmmm-wﬂ
Mdﬂﬂ-mﬂknﬂMHSL-ﬂmh-wMﬂ
m&mﬁnﬁm.ﬁmuf.ﬂﬁmﬁmﬂﬂﬂemhm-w.
wmmmd&h-wmwinmmwlwnlud
mmmwmumm=mmnw-um=wm-u
mmmmmmmmmmmwmm&nﬂﬂn
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BIIHAHHE HOHH3IHPYIOUIHMX HITYYEHHH HA OCHOBHBIE NTAPAMETPBI
®OTOJAHOAO0B HA OCHOBE CEJIEHHJIA HHHA

KA ACKEPOB

AH Ascpbaiuxana

DoTOVIEKTPOHHKH
370141, r Baxy, yn. ® Aracsa, 555-# xsapran

Hecacacsasod AmEe HMETEPVIONDIT $axTopos LICPHOIO EI3PSiBA B NpoTomHoro ofirvecmm na $orTo-
IIETPEICCKNC CBORICTES GOTOMNOI08 Ha OCHOBS CCICHIUTA MILTME. YCTANORITHO, TTO EMITYILCHOC IAMME HALTVICHNC

H HMIYRCHOC Bl TpOHHOC
BocacTveMsx doTommon0s.

oSIySCHINC DPHEOGIT X YIVUNCHO GOTOMMCKTPHNCOME ¥ SACTOTHMX ISPEKTCPICTIK
Moxazaso, w10 fommor dunocscu mpoToENCro oGayIcHNN CoITIMOT Mponecc ofpaso-

BAHEE KOMILICKCOS B MCECIONNOM HPOMCKY TXT CIONCTONO CCICHILIA HIDTHE, BCICHCTEEC 90 BOKOILEO VX) WEaoT-

cx HOTOATEKTPHICOMS NSpaMeTPil $OTOINOI0S.

B mactommes spess Oomnmol npaxTHde-
oxHii H HAYYHLIR MHTCPSC OPCACTARNNIOT paspa-
60TKa TEXHOMOIMH H HIMOTORICHME PATHAIMOHEO-
CcTOfKHX QOTONPHCMHHXOE HA OCHOBC CHOWCTHIX
cocpmcusit wm Gmancit HK-ofmacm cnexapa.
Taxme $oTOMHOME MOTYT NPHMCHATLCE B IPHCM-
wxax swmMoro ® Gmaamero HK-munyscsms, pa-

ofpaos concHMIA HETHS W
mm-ﬁm[}ﬂ.m

ro B3psiBa ¢ ypossied ReliTponos ¢ yacprueci > 0,1
M>B u dumooncom 30102 cw? ® mMyIBECHOTO
raMMa-wuTysesns ¢ MommocTo 1,0-100 Pic;

- HA BOWICHCTEHC NOPOTOHHOMO MHYIYYCHME C
dmocucom 5.0-100% w2,

Jlo ¥ NoCic YKISAHHLX BLINC BHI0S HOHH-
IHPYIOMICTO MUTYSCHHE MOMCHIUIHCH CIICKTPAILHLIC
XSPAKTCPHCTHEH, AMIDIHTYHO-SacTOTHRIC
wmmﬂmrmm

MeTpOB
man 3 B 0 ® nocne ofayscims npuecacHn: 8 Tab-
mane 1.

Kax smmio w3 Taliud IHAYCHHE MOHO-

XpoMaTHICCKOH H BOALT-BATTHOR JYBCTEHTCN-
HOCTH $OTOAMOAOS Ha OCHOBC CCNCHIJA WMIUDAR

HECKOILKD YBCINTMBRIOTC A, YT0 NOKRIGBACT BOS-
MOAHOCTE HCTIOARIOBANES JTMX (OTONHONOB B
YCOIOBHEX NOBLANCHHON PAITHAINH. Y BOINYCHHC
dorouyscTeHTEmLHOCTH  oTommonos  Habmoga-
NOCh MOCTIC MMITYThCHOIO TaMMa # HelTPOHHOrO
obaysenna (pac.l). Kax siumio o pHcyHxa B Ko-
porxosonmmoscit ofmacTe cnexTps BalmosacTcE
IAIHTCILHOC YBCAMSCHHE, 3 B [UHMHHOBOIMOBOH
ofiiacTi peaxHit cnas GOTOTYBCTEMTCILEOCTH.

® B 8 © & ® o v
A

Puc.] Cnexrp $oToTyBCTBMTCIRHOCTH
A08 nocie HMIyascEoro radsa (1) » mel-
Tpossoro (2) obmysenns

lps ITOM OCHOBHON MAKCHMYM HC CMC-
macrcs. Huas xaprwia sabGmomacrcs npw ofimyse-
1M $OTOHOIOS HA OCHOBC CCICHIUTA MHIIHS TIPO-

Tosami ¢ ¢umocscon 5,0-107 cu? (puc.2). B Jrom

KO CIEMIacTcd B [UIHHHOBOMHOBYIO CTOPOHY CIICK-
Tpa. Hafumopaesmuic IDMcHCHNE B POIYILTITE BO3-
ACHCTBHS MOHIIHPYIOINIETO HWTYScHES MOryT Gwrs
camansl ¢ obpaloBaNNCM PADAIMONNLI Jedex-
TOB, CONIAHHLIX B CIOHCTRIX CTPYKTYPAX CCICHHIA

DOCC  BOWICHCTEBME  yXaoamiix  ¢axtopos — HHDEL

“




= I v > '

dorosyecTERTOBREOCTH  doTOMHO-
sos o ofmysesms (1) » nocne ofmywenms
(2) npoToHaun

: AMITIMTYJHO-SACTOTHAS  XZPAKTCPHCTHEA

U=gl(l) ¢orommoios mmcpiiacs N0 HIBSCTHOMY

smcTony B nonoce gacror 100-1000 M
Hepassowepniocrs: AYX onpegemum  no

“-Mhhwmml

poyibTaTe OGMY9CHRA NPONCXONMT pacuIHpeiMe
ofimacTi oSremmoro sapmma oToBO/A, CACACTEH-

€M SEr0 SWINETCH YMEHLINCHHE EMKOCTH P-0 Iiepe-

pabormonpx 8 Gmmancit wacrn HK-ofnacmw cnex-
PR
Hecnenosano Taxae sEsmme HIOXPOHHOTO

OTAMIA NMPORVIKHTEILHOCTEI0 30 MuuyT Ha $oro-

Tepsane T0-130° (¢ marom » 20 rpamycos) doro-

VICKTPHYCCKHE MapaMcTpsl Hocneayemsx ¢oTo-
MHOQOB MOYTH [MXIHOCTRID BOCCTAHARITHBAKITCE.

Yeranomteno, 910 aodoxat ssomassie obiryscim-
CM FEINIOTCE HOCTAORLIALMME, OHM WCICEIoT 3a

Hunym.cioce ramsa 1 o obayscuns Iporonrnoe
[Mapamerpu Ao ofiryscrms | RMTYNLCHOIO HERTPOHHOIO oburyscume
$oTomoN0B obmywcins
D,=3,0-107 cu? 5,0-10° cu2
P=10-10" P/C
Simes, A/BT 26 3.2 21 195
J,.B.B/Br 43104 8.2-10¢ 45104 40100
). mA/JIM 15 18 153 145
Af MTI'u 400 800
n. 3B [ 3,5 (Af=400) - -
5,2 (AF=800)
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GREEN FUNCTION METHOD FOR MAGNETIC SUPERLATTICES

G.R SHAULOV and US.PASHABEKOVA

mwhﬁmm-ﬂ:m
and this is causing increased inlerest o their
and theoretical investigation. A
mhunfw-u:hmdnﬁnlmdln
magnetic supcriattices [1-7). Various models and
nﬁhd:d‘ﬂnmﬂ:nlphymmmdfmthm
study., In most papers artificially created
mwﬂhma[mm
materials, and anti-ferromagnetic,
are investigated. Examples of such superiattices are
Fe/Cr, Co/Cr, Gd/Y, Dy/Y, clc. it has been shown
that multi-laycred systems have new, unique
properties, not found in singic-component systcms
Hm:hmmhﬁnfmo{thtumy
of magnetic remain unsolved.

The purpose of the preseni work is lo
consider morc general model of a
consisting of arbitrary number N (N=23....) of
magnetic layers, and to obtain its physical
mm:sipmmu[mbw

magnctization, and  magnetic
muqliﬁyhﬂrufm:hnnnﬂhni

2. THE MODEL OF A SUPERLATTICE
AND ITS HAMILTONIAN

Let us consider a model of a simple cubic
ferromagnetic supcriattice with arbitrary number N
ufhymil].limmul,bﬂﬂm
ncarest is laken into accounl. Interfaces
mpﬂh@l}pﬁ.ﬁﬂj—hﬂﬁ—lm
is characterized the following common
mmml lande factor g ,
and spin s . Ferromagnctic layers, in ther tum,
consits of nj atomic layers G=1.2,..N). In addition,
let us assume that external static magnetic ficld and
anisotropic onc-axis ficlds (restricted by two atomic
layers at cach interface) arc directed perpendicularly
to the interfaces.

The Hamiltonian of this system has the
following form:

47

)

nvi,

Dy

where the first term describes exchange inlcraction
inside atomic
layer, the second term describes interaction between
neighboring atomic layers, and the last term include
Zeeman"s encrgy and magnetic anisotropy energy.
Here, is the number of the atomic layer, is the
vector of lattice site in this layer (Le. completcly
defines location of the atom in the superiattice), and
. is the vector of location of the ncarest neighbors
in the planc.

Jos and Jussy exchange constanis, g
Lande factor, s spin and Ha. amisotropic ficlds have
the following form, depending on n:

1 H i
| n:l.+z:.+2£nsni_ 4-2-, -1
o=l =l

11
sA n= ﬂ.+Zn, +1
o1

| Y. n=ﬂ.+£n,

F

l‘.:q

@

. )
g lﬂ..+Zn_ +l<n<ml+ Y n -1!

. o
B § n=ﬂ.+£n_
P

!
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[ i1 i
O mL+) n, +2<sn<ml+) n -l
==l =]

|
H: =4 H:‘. n =-I..-\G-Zlu =1

HY -=-L+il,,
L =l

8. =52
-1.4-2- +l<nm £-L+Zl,,
S, =s% =

where j=1,2__N, L defined as L=Ine (Lo =I -
superlattice constant) m is the unit cell index
(m=0+1, £2,___. for infinitc system and m=1,2, _for
semi-infinite system). For j=N, j+1->1.

Here we used the Bloch's method of
expansion by two-dimensional atomic planes, and
now we can bind diffcrent planes by the method of
transfer matrix.

3 GREEN FUNCTION OF SUPERLATTICE
AND TRANSFER MATRIX METHOD

Let us define Gk )the low-lemperature
retarded Green function in ke - space. In real space
the retarded two-time Green function is defined as
B

Gyu-1)=-#a-O)<[Si@s;e)> O
where ij are lattice sites (i=nv ).

Glks.2) obcys Dyson's equation:
aG=1+HG (4)
or, in matrix form,

-:m i_:-:&,+z-c% X ::--:i,‘ Ffil'k.= > (5
]
Here Bloch wave functions lk.> have the form:
1

&, Zﬁp{iﬁl‘h ®

where N is the number of atoms in |-layer.
Matrix clement of the Hamiltonian (I) in
this basis will have the form:

‘W""{EO+ZMM*$}M¢‘

3,657

where Es=-J§SS; is the energy ground state of the
superiattice. Let us transfor matrix clement (7)
using (6):
Hou ok Hok, >< By + 1S, =10+
"'Iuds.a-l d I||..l|-ls|.-t ¥ luF'i(H! + H:l

H,, , =<nk [Hin - Dk, >=-1,, 6,5, )" =H, ,,
)

where Z, is the number of the nearest neighbors in
the plane, and

Ya =Y expliks,) (10)
&
or, if one executes the sum (ks =(k: |, k; ),
72 =4 Costk, ) + Cosik, 2)| (10a)

Inn'ﬁ:rtnﬁndﬁﬁ.‘}ﬁmfmm

Gpua--“l - T-Gt]&'-.]

T. =T.[{.,-j
Let us write down Dyson's cguation for
Gai(ke.m):
Gy, =Hyy 1Gy 4y +Hy Gy +Hy G
Taking into account (11), we obtain
_y H-.--IT;-‘IGH +H,.Gus "‘HQ.-IT-G‘I (13)

(2

k-] Gu

2

o=Ho /Ty +Heu+H T, (130)
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( 34 3 Here Ga+15=Ta Ga . and, in order to find
| mL+) m +l<nsml+) n, Gn-1.n onc has to write out a sequence of n-l
ot ] equations of the following type:
T.*1 (14)

T® -=-L+ii,

Now let us calculate T® . For this purpose
we solve equation (12) for two atomic layers, n and
n+1, at the interface between j-th and j+1-th layers.

This means that n=ml+Zn,.
Now we have two equations,
o=Hy, /T, +H  +H T, (1%
o=H, o /T, +Hysas *HasrnaTas (16)

Taking into account (2), (8), (9) and (14) we obtain:

T,=L T,,=L T,=T¢

H,,,=-19s% H_,=-10"9g¥s"n)"
Hvuq:‘er Hu-t=‘“luhnwﬂ}m
H, =E+(0% +a78%@Z, -7,)+ 1757+
+JOISHE L gV, (H, +HY)

H =By +(JF0 +ATUEOV(Z _y )4 JU-0500

+JURIgE L g0y (H, < H"Y)
Substituting these expressions in (15) and (16), we
get:
.=n{’+ﬂ’
(an
o=0%" K IT?
where new denotions are introduced:
R R e
£y (H, + HY)
QY = E, + 0% 4+ ATPNSHO@Z, -y,) + an
+JOFOSD 4 g0y, (H, + H)
K = -Jurigligi-nya (20)
From (17) we find the final expression for T :
o-0® "
Tmz[u-ﬂ""”] an

Now, knowing T®, one can find G  Green
function with the help of Dyson's equation for any
layer:

u =]+H.HGt-l.- "Hi.nﬁu +HI.I4-|G‘-II (m

o ."Ho Q. tH . G.+H.G.

Gea-Ho Qe Ho G +H. . Ga @)

oy, =

By finding Gsi» through G.. from this
system of recurrent cquations, we find the final
mrmmmp;m.rwwn
numbers the procedure is rather cumbersome, and
therefore this method is better applicable for surface
layers of a semi-infinitc supclattice.

Let us for example find Gii(ksi,@). Green
function of the first surface layer. For simplicity we
will assume that the parameters of the superlattice
at the surface arc the same as in the bulk.

Gy (k,.0)=(o -

If the first layer (n=1) is made of onc magnetic
material, and the second (n=2) is made of other
malerial then

Gy(k,.0) = (e -0 - 7S _KT®) ' (24)

General form of Green function of the
second layer is the following:

G, (k,.0)=(e -Hy -H,Hy /(e -H,)-H,T%)"

HII =) HIZT'I.I. :

clc.

4 DENSITY OF MAGNETIC STATES,
MAGNETIZATION, AND MAGNETIC
SUCCEPTIBILITY OF THE SUPERLATTICE

Local density of states of magnons for 1-th
layer of super-lattice can be found as follows:

D.(-}--—-n.z-ct.lﬂtk. o)k, > @9

where sum by kn goes over Brillowin zone
[10].Knowledge of D (@) )enabies to calculate local

magnetization in the 1th layer in the low-
temperature mit {11}
By = Hell-<my 3) (26)
where
D, (w)de
@tk e &

and e is sponlaneous magnetization of the layer
(at T=0).

The gencral ecxpression of magnetic
susceptibility tensor is the following:
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(2%)

where @, B=xyz and p=gus is the magnetic
moment of the atom. Taking into account operators
S$=5: + iSs, the i{e) tcnsor can be wrilten in the

Zapl®) =1 <<S‘F' >>,

following form-
1, (=) (@) 0
pe)=|-ig,le) x.,(=) O 29)
0 0

where As is static succeptibility, and A; and ). are
the diagonal and non-diagonal components of
dynamic succeplibility. According to Baryakhtar
V.G. et al. [13)], thcy can be expressed via Green
functions, taking into account analytical propertics
of the latters, in the following gencral form:

:
I‘fu}---ilhz;]!qll*ﬂ'{-ﬂ}} (30a)

1.(m) =~ (30b)

(g2s)’ .
o (~=)|
For our superiattice and its Green function

the components of magnetic succeptibility of the n-
th layer take the form:

. () 1 . il
L@=—020 2 16, €. 0) + G (K, )]
(Gla)

() 1 - "
o)== LN G, € 0)- G K, o)
G1b)

where sum by ks gocs over Brillouine zonc.
Und:lh:mﬁunmhﬁﬂ:muﬁhe

magnetic succeptibility in a simpler form,
depending only on the external magnetic ficld and
magnetization of the material In this case,
according to Tyablikov S.V. [12]. magnetic
succeptibility of a Heisenberg's ferromagnetic has
the form:

1.(e)= Zs

]—{III‘I}’

1) =—1, @) (32b)
oy

where o= pH, and J» =w/H, H is external
magnetic ficld, and o is magnetization of the

material at the temperature 6.
Then, for our superiatticc magnetic
succeptibility of the n-th layer has the form:
u‘-}=m_Tn:‘;_.ﬁ:F (33a)
126e) = m;:f:_'_, (33b)
where
Qf =g My (H, + H}) G4
Q7 = gakakts (35)

and n is the local low-lemperature

the n-th layer defined by the formula (12).
Thus, in this form of magnetic succeptibility

the influence of neighboring layers of superiattice is

revealed by pe local magnetization, which is can be

found via Gua (ke ©) Green function.

5. CONCLUSION

The results obtained above show that

Green function method is applicable for superiattice
as well Calculation of physical parameters of a
is reduced to Green function for

scparate layers. For a superiattice with two layers in
a unit ccll (different magnetic layers alter as
ABABA. ) density of states of magnons and local
magnctization were calculated by this method in the
paper by Zhou and Lin [2]. This method allows to

investigate complex superiattices.
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HRSAULOV, US.PASABOYOVA

MAGNIT IFRAT GOF3SLARI UCOUN GRIN FUNKSIYALARI METODU.
; A il - : icilidi hessblanmisd

IPIIIAYJIOB, ¥.C.ITAIIIABEKOBA
METO/1 ®YHKIHA IN'PHHA /U1 MATHHTHBIX CBEPXPELLIETOK
PaccMoTpena MOACL MAIHHTHON CBCPXPEIICTEM, WICMCHTEPHAS SCHKA KOTOPO#H COCTOHT M3 PO~
IIBOMLHOID YHCIA PAVTHIHLIX GeppoMarmnninn ciocs. Meromaun ymausi ['puia B Tpanchep-uaTpHin

NOSYSCHM COCKTP MATHOHOB, HMIKOTCMIICPATYPHAS HAMATHWYCHHOCTL H MATHHTHAS BOCHPHHMYHBOCTL
BEpPApEIRCTEH.

Jlara nocTyIUICHRS: Pegaxtop: ©® M. amensage.
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um 3=789, =784, c=11.02 , coormcTcTEyIOWCH
napamcrpas amumTa CwSe 33 moonoscHmeM
orpaxessii (011), (211) m (353) oproposbusccxoi
dase, ocTansikie |0 oTpazcHus HEIHIMPYIOTCE HA
OCHOBE MOHOKIMHHOH PCIDCTKH ¢ NapaMcTpaMH
2=26.897, =15.745, c=13.565 , p=90.13, cooreer-
creyomeit dase wpmara CursS/. Kposme TOMO,
orpaxerma (202), (242). (404), (606) opTopomba-
sccxoii u (363), (292), (666), (999) wonoKmHEHON
dass, a (111), (311), (222) u (333), npusaTIcKa-
e BsicoxoTemneparypaoi LK ¢ase wopawra c
napameTpoM pemerxd 3=5813 HaKImBaKOTCR
orpaxcams (211), (332)I0 (422) n (633) opropom-
Gugecxoit u (437), (292) » (412.6) wososImHEHHOR

Mocne samisck TAGPAKIHOHHLIX OTPAXCHHHA

€xpa
sarmeci. [lpa 343 K 13 medpaximossnix oTpaxe-
it (011) u (353), npemaIcxanmc opropomGe-
geckoit gasc, W caabuc oTpaxcus (220) u (231),
TAKAS MPHHAUICKINHE off H Ha-
K GLBalOIDiecs Ha HAX oTpaxesna (926) u (072),
oT MonOKIHHROH dau nescswor. Hs ocTasmmxcs
OTPAXCHME SCTHPC SANNIOTCH HANOKCHHLIME APYT
HA JPyTa OTpaxenMEMH OT mockocted (333), (292),
(666) u (999) monownemod u (111), (311), 222) »
(333) (TLIK): pemerox, mpu ot maockocred (311).
(222) u (333) pemerxa (TLK)R dassi, Banoxcrmic
#a orpamcsms (437), (292) u (4.12.6.) mosoxmm-
noii pemerxn. Teumeparypa OPCBpaiNcHHS OpTO-
powbarsecxoit $asu » (IIK) ¢asy passa
3.01:0.5K.

B npounccce sanLAcHINSIC NOBLINCHME TCMIC-
partyps: obpavia npu 373 K 1o acsaTi oTpaxeHui
B MpcAHCM HHTCPBANC YTTIo8 QHKCHPYIOTCE NATS,
w xoropsx (111), (222) m (333) npmmamacEat
(TUK): , 2 (111) u (333) nprsaweaat (TLK): da-
sc. TeumcpaTypa NpeSpalicHME MOHOKIMHHOH
dasss 8 (MLIK): asy pasna 352:0.5 K. O6c (N'LIK):
# (MTUK)x dass coxpanmoT CBOI0 HEUMBHEITYATL-
socts g0 773 K. Bume yroft TeMIcpaTypel oTpa-
xrumn or mockoctd (111) 1 (333) | npsmacxa-
mgae (THIK): dase HC9c3aoT M B NPCEAHCM HHTCP-
sane yrnos $EKCHpYOTcs Tps orpamcns (111),
(222) u (333), xoropsic npusamexat (TLK): gaxe
(es. Tabn) . Tpu obpaTHOM ONIARIICHAN THPPax-

(T11K) ssascsms napawerpa a (TLK) dasu caas-
xoM ysewamBsacTes Aa=0.057 .

=
_ml3E o o oot
= am e

‘ —

aa=o0ITi

M wm O W™ W ™m o om ™
L 4

Puc. 1. Temncparypias 3aBsHCHMOCTE MapaMcTpa
pemersn (NK) = (INUK) assl.

@ - (TUKn

© - (TUK)

Ha puc. 1 npepeacHsl 328HCHEMOCTH TCMIICpa-
TYphl Mpcspamennii opropomGuacckof H MOHO-
omenodl $asss 8 IMIK dasy s xpucrame Cui S o
Cui nMassS (M=Cd, Fe, In). Kax mupio 1 pHcys-
K2, TONLKO MpH SACTHYHOM 3AMCHICHHH ITOMOB
et 8@ Cun =S aToMams EADMGE TEMICPaETYpa

npespamemits opropomGirsecxoii —»(I'LIKh # wo-

cxemsi npH xomEaTHO#N Temncparype (THIK): noss-
nuetcs MpH 3amemcnmy atomos Cu aToMaws KAz
s ¢ xeacsa. B crysac xencsa (TUK): gasa o

400 .
)
R~ =0

/4’

4 =

! 3“"@‘-'@ ’J'

\ &

L | g
P L e ~ |

Cays o5 G532 Ceamd

e i

Puc.? . JaBucHMOCTS TEMIICPATYPS! MPCBPAINCHHR
pombidcckoiil B MOHOKIMHROW ¢adul B
IMIK or cocrasa CuinCdessS (M=Cd, In.
Fe).

3+T._——rl1.ll€

“mnmmmlo&MI
(TLIK): cocymectsyior ao 873 K. Ips yroil Tesme-
parype (TLIK): pactsopserca (LK) $asoit
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napamecTp pemerxn a=5813 iﬂzmnm
IPCAUIMIOKHTS, 970 KOHIICHTPAalHs ITOMOB Xt
uus ¥ opaET $ade Gonmme, scu B amumT $ase.

IMpu pacrsopesnm (IMUK): ¢assr (MUK dase
napaserp a (TLK): ¢ase xax noxasano Ha pwc.|

¢eraccxas casss, T.C. Ha
s or muocxoctel THna (111) pemercn MUK dasa
HEKIA/UHMBAIOTCE OTPAKCHHE OT [DIOCKOCTSR THNa
(202) pemerxe oproposbuieckof ¥ OTPAKCHRA OT
nmocxocTed (333) pamerxcr MonommHO#R das.

IiK

a=557M

a=5.574

CurnlnesS

a=55%0

Cui nFeaniS

p=15.445
c=13.565

p=90.13

a=53555
a=5.565
a=789
=T384

e=11.02 301K

a=5313 a=53815

=15T745
c=13.565

p=90.13

TRE

CrpyxTypHbic IPCBPAIICHNE B KPHCTAIRAX Cu: 155, Cu minessS, Cus nFeassS # Cu wCdassS.

Bce paccTosHMAE AN B aHICTpeMax
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Tabimna
MEATUIOCKOCTIEIE PRCCTORHMS ( # HIJICKCH OTPAXCHHS KPHCTATIA Cu; wCde osS
T | G Lls MOHONIHHHAR (KR (I'LK):
K é [, - hid dpas hikl Ayacs hil [ - hil
6386 36 6.386 o1l
335 1 3356 211 3356 11
3209 100 31207 202,022 3198 333 3208 il
1754 10 179 220,004 2756 926
1683 n 2687 203 2690 10.00
293 2138 14 2137 1 2135 072
1.754 52 L757 332 1.754 437 1.753 311
1678 3 1678 £22.242 1.6%1 22 1675 31 1.678 m
1.604 35 1.603 304 044 1.599 | 666393 | 1.604 m
1284 26 1.284 353
1.136 7 1.145 362624 1.144 4.7.10
L7 32 i.119 633 L119 | 4126 1.119 333
1.069 97 1.06% 606 642 1.06%9 999 1.069 335
3357 62 3357 111
3213 100 333 3213 111
2654 14 10.0.0
1.769 57 437 1.754 31
M3 1681 42 202218 31 1.679 n
1.607 60 666393 | 1.607 22
1.137 6 47.10
1119 p7) 4126 1.119 333
1071 TR 999 1071 333
33684 9 3364 111
3219 100 3219
393 1.610 67 1.610
.12 4 1.121 333
1.073 [+ 1.073
V. 100 3.269 111
£73 1.635 &0 1635 m
1.090 55 1.0%0 333

1. M.A I'esanos, I".5.Tacsamos, K0T Acanos, I'.T I'yeeiinos, H.B.Beos. Kpucramorpadees. 1979, Tom 24,
sam. 6, c. 1223-1229.

3 D.lLlsmailov. Y.G.Asadov, G.B.Gasumov. Cryst. Res. Technol., 22, 1987, 12, pp. 1459-1470.

3. KM ixadapos, I b.lacsimos, H0.T" Acanos. Has. AH Asep6. CCP, 1985, 1.6, Ne 1, c.72-76.

aSapoV Y.Q, VBLIYEV RB., 8SaDOV F.Y,,
HOMIDOVA S.5. COFOROV QM.

Cup wC s ssS MONOKRISTALLARINDA STRUKTUR CEVRILMOLORI

Cus wCdassS kristallanmda mis atomlarmsm gismen kadmium stomilan ile evez edilmesinin struktura ve faza
beci : to’aix viikeed I £ifrad ) S todeia ofileis vo alsteriimisds
ki, Cun wCdassS kristallan otaq temperaturunda ortorombik (anilit), monokiin (yurlit) fazalardan ve onlann gefos
sabitleri ve metal stomlanmn konsentrasiyas: ile forglenen metastabil (UMK), (iziine merkezlogmis kub)
M}.hﬁ-ﬁ““hﬂll—hﬂh'—ﬂ“ﬁm
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i

ir. 352-873 K temperatur intervalmda Cuy »CdaesS kristallan (OMK), ve (UMK), fazalanndan ibaretdir.
l&upmwmmmnhhhﬂohuhﬂmfﬁﬂmhﬂm

£

ASADOV YU.G.. VELIYEV R.B.. ASADOV F.YU.. HAMIDOVA SS.,
DIAFAROV K.M. NADZHAFOV A YU.

STRUCTURAL TRANSFORMATIONS IN Cui wCdassS

The effect of influence partial substitutioa copper atoms by cadmium atoms on the structure and phase
transformation in Cu: =S crystals using hightcmperature x-ray methods have been investigated in this work.
It is shown that near room temperature 300 K the CuinCasesS crystals consist of orthorombic, monoclinic
and their metastable face-centlred phases, which having different lattice parameters and metal atoms
concentration for orthorombic phase at 301 K. At 352 K monoclinic phase have been transformation in your
face-centered phase.

Jlara nocrymeans: 26.12.96. Pemaxrop: P b 1lladesanc
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NOABHAHOCTE DNEKTPOHOB B KPHCTAJLUIAX N-INSB
M.H.AJIHEB, A3 JJAHBOB, XK I ACAJIOB

Hucrwryr Omwsxn AH Asepbaiipxana
Baxy - 143, np. I' Ixassysa, 33.

Hecacaosana 101108CKas NOIBIAHOCTS AICKTPOHOS B KPHCTALIAT aNTIMONILS HILDES B MITCPBAIC TOMICPa-
Tvp 2583-400 K m sarmermmax poasx 30 11 x3. Kosmesrmpames sscxyponos npst 77 K cocranamor 5.6-1001:2.6-10" cu-
i [NoxyecHmic peIyahTaTH CPARNBAIOTCE ¢ Teopidll, Y uTuEsiomeli BNapaSomrIocTs 308 MPOSOBIMOCTIL

lumasasos ¢ COTPYIHNHKAMH YCTRNOBHIH, YTO
8 n-InSb paccesnme Ha axycTHueckHX KoneSanmax
PCINCTXH MPH IHAYCHHH NOTCHIMATE MCHOPMAEITH
7.2 3B pec wrpact Gomeino# ponM, XOTH YKaaHO,
STO 8 MHTCpBAnC TeMmcpatyp 77773 K paccesmmc
WICKTPOHOB HOCHT CMCINAHHLIA XapaxTep, T.C. pac-

2-10%-1,24-10"* cx? ,
HATHLX TCMIICPATYP.

Opiako, HECMOTPS Ha MBOIOTHCICHHBIC HC-
CHCOBANHA JTHX H JAPYIMX ABTOPOS MCXANEIM
paccesHRA wiexTposos B n-InSb oxomaremH0 He
suscitens. Jlasmas paGora 6una nocammena Baisc-
HCHMIO MCXAHIOIMA PACCCiMR WiCkTpoHos B n-InSb
OpH MX KOHICHTpaIgx 8 mupokofi ofmacTw na-
sesit or 1,52-10% mo 2.00-10'* cu’ 3 wHTepBaie

COOTBCTCTECHHO, BRINC KOM-

CCHNMC H3 OITHYCCKMX, AKYCTHYCCKHX QOHOHAX M yemmeparyp 283:400 K.

ua wosax npumecy 1-3). B paborax 4] = [5] yera- O6pasiii WMCHM CACIYIOUTME 3HASCHHE KOH-
HORICHZ JAMCTHAS POMb aKyCTHYeCckHX xofeSanmui nexrpamsus nps 77 K.

8 WiTcpsane xoHIRHTPaIDM 3-107-6-10% cw?

Ne ofpas 3 5 8 11 13 14 15 16
n.cu? 56100 | 10410 | 388108 | 7531005 | 33100 | 1.81-10v | 711007 | 2610%

HaGop ofpamios ¢ mMHPOKHAM HHTCPBANOM
KOHIICHTPAITHH HOCHTEICH TOKa MOMBOANCT NOmy-
9MTE JOCTOBCPHYIO HEPOPMAIDNO O MCXAMMIMC
paccestima. [IpH JTOM BechMa BamHO MpOBCCTH
CPABHCHME INCUCPHMCHTLILHLIX MAHHLX C Teope-
THICCKHMM IHAICHRIMMH.

B pabore [5] ¢ yserom mcnapabomrasocts
IHCPICTHICCKHX 30H B CTYSac aHTHMOHIA HIUDAS
i OONBMAMOCTCH JVICKTPOHOB DOMYICHM Cc-
AYIOHIHE JABHCHMOCTH:

B CIy9ac PacCCHiMA WICKTPOHOB Ha ONTHSC-
cxHX HOHOHAX PLINCTKH

1m-.t.1‘

be’s'n
yTa $OpMyNa CHPABCUIMBA NPH TCMNCPATYPax
T=0

rae © - remncparypa Jcbas. 6=220 K [B].
A 3 cIysac paccesHME Ha axycTHIeckHX Hoso-

e =3 1P

o o EE&DY B
L xml’eNF 15,0 P)
B yrux dopuyaax
It (n F) - meyxnapascTpaTngi uaTepean Depun
"":Fﬁ'm yposcis ©epun

j2 .

napascTp HenapabamraHocT.

Xoma R, 2 DOABMAHOCTS - Un=Ro, 1€ 0 - yAcm-
Haf WIEKTPOMPOBOIHOCTL. BhrfHcieHiioe 3Ha9CHMRE
napaMeTpa HeTapaboMTHOCTH HAXOJMTCE B MIpe-
peaax 0,14:020. Tabmups waTcpsanos Pcpun
¥ B, LB, B, Jh(np) Geom

PACCCRIHA.
Jins obSpasmos Ne 5, Ne 16 » muTepsanc Tesme-
paryp 283:400 K nofynim cOcyloumsc IKCncpH-



TK 183 345 400
e 10, cu?/Beex | 6,06 435 3,51
e 10+, cu?/Beex | 7.15 495 403
e 10, caifBeex | 7,14 | 545 345
w105, cm?/Boex 295 6,12 821
TK 283 313 400
U, CM*/Beoex 16212 16803 17222
__w, cw?/Beex 18434 20152 2340,0
s cM¥Boex | 620100 | 4.1610¢ | 3.01-10¢
Gk, cu¥Boex | 192105 | 881-10¢ | 60310+

N 5. O poymbTaThl NOKAIMBAKOT, Y10 B JTOM
ofpasic OCHOBHYIO POiih B PACCCRINN MICKTPOHOR
5 MaERORl OOMACTH TOMICPaTYp HIPOT ONTHYNC-
cxie HoHOHBL. AHATOTHIHLIC NOBCACHNC MOIBIA-
HocTM momysactes W jum ofpaos NS, Mell
MNel3.

Pric. 1. JaBmcuMocTs NOJBHAHOCTH WICKTPOHOB OT
TesmmepaTypsi jums obpasia Ne 5.

PoyynsTaThi HOUICAOBAHKE B CHIBHO JICTHPO-
mwmm{u‘lﬂ"uﬂl
NOKAWLBAOT, YTO B PAcCCEHHH JOMHHHPYIOWYIO
mmmmmmlcﬁ-
pasue Ne 16.

Ha pwc.2 Opc/icTaRicHa 3ABHCHMOCTS TIO/ISHE-
HOCTH WICKTPOHOS OT TCMMNCpaTYph! TN obpama

Ha p#c. 3.

A

-2

a..ac."
? B ced
&

NS

10
K-

|. BBl umsanos, /I H. Hacicaos u A .C $rwmaricHxo. DTT 6, N9, 2463, 1964.
y & mn-mnﬂ.ﬂmuhc.m.ml.lill.lﬂ. 1966.
i lﬂmnﬂﬂmummhmi.ﬂll. 3471, 1964,

4. .M Tsidilcovsky, Phys. Stat. Sol. v 8, 253, 1965.

5. ] Kolodzicjozak, Acta Physica Polonica, 20, 379, 1961.

6. E_Haga, H Kimura. J.Phys. Soc. Japan, v.18, 777, 1963.

7. awmw-w.n,m. 1970.

8. nwmwmmm:vw.u,m. 1967.
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M.LALIYEV, 8 ZDAIBOV, CH 3SaDOV

n-InSb KRISTALLARINDA
ELEKTRONLARIN YORUKLOYO

n-InSb kristallarmda 11 kE-o goder maqmit sshelernde, 283:400 K temperatur intervalinda elektronlarm
yarikiayu tedqiq edibmugdir. Ahmmug neticaler kegiric: zonamin geyri-parsbolikliyini nezere alan nezeriyye ile
miqayise olunur. Elektronlann yirikidyd optik ve akustik fononlards ve ion agqariarnda sepilme zamam

MIALIYEV A Z DAIBOV, ] HASADOV
ELECTRONS MOBILITY IN CRYSTALLS n-InSb
It was investigated clectrons holl mobility in the crystalls n-InSb at temperature range 283-400 K, in
clectrons concentration range at 77 K, 5,60-1012:2 6-10'* cm? and in magnetic ficlds till 11 Kersted.

The results obtained are compared with the theory taking into account nonparabolocity of conduction
band. Electrons mobility was calculated for optical and acoustical fonons and jons fmpurity scattering.

Aara nocrymesns: 31.01.97. Pegaxrop: CA Anmes.
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BIHAHHE OTAKHIA HA TTAPAMETPbI AHOOB IHOTKH, H3rOTOBJIEHHBIX
HA OCHOBE AMOP®HOIO METAJUTHYECKOIO CIUIABA AL-NI

[IL.I ACKEPOB, A A ATACHEB, H.I TTAIIIAEB, 111.CACJIAHOB

mn. M A _Pacyisane

370145, yn. Jaxym Xaomosa, 23,

!nﬂmwmwﬂ»ﬁh&mﬂm-m_

OEpENCIPOS IMOXA B PSYVIELTETE

TepuocTmms. Haflasmo, 710 micots Gapucps oT TEpMOOTEIN S 10

200° C mec sawcancics, & noce 200° C sswcnsercs acasoobpammo. C nowonmo peTITHONPEMM B IJMCCTPOMEC-
mmmm“wm}i}ﬂm"t“
wmwmwmwpﬂnmm-

OOTYIPOBO.BHIKOM

B sacrosmier BpcME BOIDOC HHTEpeC K HIYWC-
muo sopos Ulomm /I, oroTomscimdx ©
MPHMCHCHHEM AMOPPHLIX UICHOK MCTAUTHICCKHI
cmasos [1-6) 1o cassaso, BO-CPALIX, € TEM, Y10
IpUMEHCHME TAKMX [UICHOK NOIBOACT K3FOTORIATS
Al ¢ pamHLIMH IPHKIATLIME CBOHCTBAMM [2-3}
Bo-BTOpHIX, #3-33 OTCYICTEHE ICPHMCTOH CTPYKTY-
wumm:mcwm-
KOHTAKTE MCTRLE
noaynposoUME dopumpyeTca Sonce oHOPOTION.
Bowcacresme =wcro Il ofmamasor ceoficTBaMm

TATI08 XOPOINO EMNOMHMOT QyHKIDm maddy-

Mx mapaMeTpsl. [HO/h HWOTARIMBATHCE Ha KPCM-
pMesofl MIACTMHKC n-THNA ¢ opuexTaipscH /111/ »
YICI LB 0,7 Om-cu. MaTpiim
concpxaa |4 HoA0e, MUIOINALH KOTOPGIX MCHS-
/macs B muTepsanc 1001400 uxw’. Merammdccxuil
cumas afAl-Ni) HEaHOCUIH MCTOOM WICKTPOHHO-
Ay9cBOro HCMapems W3 AByX wcrounmkos. Conas
ALNi Gum ssibpan i3 Tex cooGpaxeni, 910 06a
KOMIMOHCHTA [MHMPOKO NPHMCHEIOTCS B MHKPOVICK-
TPOHMXE W XOPOINIO TEXHONOMWICH. A TAKEE O BO3-
MOAHOCTH NOIYSCHHN [UICHOK JTOTO CIUasa ¢
amopdwoit cTpyxTypoil coobmanocs 8 pabore [7].
CxopocTH MCIAPCHHE KOMIOHEHTOS BLIOHpAICH
raxiuM obpasom, JTobsl cOCTA® MICHKH COOTBET-
creosan cimasy AlwNise , nockomsxy 8 paGore [7]
coOBIMANOCE, TTO TAKOH CIUIAS CXIOHCH K aMOpd#-
JAIMH.

TepwooTanr HOjI08 MPOBOMICE NPH pas-
AMYHLX TOMMCPATYPaX B TCUCHHM OAMHAKOBOH
MPOMCIDAHTCILAOCTH BpeMerH (=10 M.

CTpyxTypa IUICHKM CIUTABA KOHTPOIIHpOBANACH
perTreHOrpadUIcckiM AHATIDNOM W B [POCBCTH-

BRUOIMCM WICKTPOHHOM MHKpockofic. MHKpOCTpYK-
TYp2 NOBCPXHOCTH MCTALIA HCCHCHOBANACH C NO-
MO0 MHM-4.

Mapamerpst a(Al-Ni)-nSi (111) Al onpcacns-
osccTHOR dopMyIof

mcs 13 BAX, omicuisacsoit

o e )

e S - momays xouTaxTa, As - nocrosmHas Pe-

Kax ssypio o prcynxa (D) DpaKTHuecks He &
HEIOTCH € YBEUWSCHHCM TCMICPATYPH OTIC
ammots g0 2000C. [Ipn sammciimes BoIpacT".

wmpmmﬂ -

Ni}nSi [l raxae cribH0 HIMCHEIOTCE NOCHc OT-
AWra Ops TeMmicpaType 2000C.
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A =T e ——— panms noscpxuocTH cHxm Al-Ni a) mo
| £ oraoira; 6) nocne oramra X 10000.

——MA e A A A Taxnu ofpasoM, MOXHO YTBCPEAATL, ITO M3~
. : c - - AN A scrcrna napameTpos a(AlNi)y-nSi JIH, ssosan-
HOC OTAMIOM OpH Temmcpatype 2000C, cassano c
HIMCHCHMEM CTPYKTYPS [UICHOK MCTRLIMSCCKOID
CiUlaBa W COCAOBATUILNO, MHKPOCTPYKTYPS Ipa-
HHID a2 M MCTRIUIOM M 1O -
Prc.). Pearnresorpamsa wicsox AINi /I g0 ors- KOM. p———— e
ra /T'/ nocne ormra.

Kung K.T., Suni I, and Nicolet M. // J.of Appl. Phys. - 1984, - v.55. - No 10. - p.3882-3885.

Todd A.G., Harris P.G., Scobey 1.H., and Kelly M_J. // Solid-State Elect. -1984. - v.27. No 6. -p.507-513.
Wickenden D K_. Sisson M_J., Todd A G., and Kelly M_J. Solid-State Electr. - 1984. - v.6 - p.515-518.
Finnetti M_. Pan E.T.S.. Suni L, and Nicolet M_A. // Appl. Phys. Lett. -1983. -v_ 42 -No 11. - p.987-989.
Kelly MJ_, Todd A.G., Sisson MJ. et al. // Electron. Lett. - 1983. - v. 19.- No 13. - p. 471-475.

Nicolet M.A., Thin Solid Films. - 1978. - v.52. - p.415.

Masui K. Maruno S., Sakakibara S.. and Kawaguchi T. // Joumn. of non-Crystallinc Solids. - 1985. - v.
74.- p.271-284.
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SH.G.ASKEROV, A A AGASIEV, LG.PASHAEV, ASLANOV SHS.

THE EFFECT OF THERMAL ANNEALING ON THE
P OF SCHOTTKY DICDES ON THE BASE

OF AMORPHOUS METALLIC ALLOY

In the present paper the technology of obtaining a(Al-Ni)nSi Schottky diodes is considered and the
change of their parameters as a resuit of thermal annealing cffect is investigated. At thermal anncaling
temperature up to 473 K the barrier height is found to be unchanged, but it changes abruptly at temperatures
above 473 K. By means of clectron-microscopic investigation and the X-ray diagrams, it has been found that
the change of afAl-Ni)-nSi Schottky diode parameters is due to the change of the film structure of metallic
alloy, and hence, 1o the microstructure of the metal-semiconductor interface.
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TEMITEPATYPHAA 3ABHCHMOCTD COMPOTHBJIIEHHA
CBEPXITPOBOJHHKOB BI(PB)-SR-CA-CU-O

@ AATHEBA, MA HH3AMET/IHHOBA, ® K AJIMEB, . M3EAHHEBA

Huxenepro-CrporTembisit Yauscpourer,
Baxy, yn A Cymmranosoit 5.

C-g_-“l cocremon BiysPbe sSr:Ca:Ca0» Gaom swroTorsam m nopomsos Bi-Os, PHO,
SrCOs, B Cu0, 3 Ka9ccIRC PACTROPHTCNS BONOIRIOBANCE LD miTpaT awvomes [loryscHEas xcpasmxa

TPaE Y IRPHYIO THNS SCIMERIX cOT. TOMMCPaTYPa CBCPANPOBOINES O NCPCTOAa MATCPHATA passy-
sac 110 K Oupcacacmns $asii, cyImccTEYIONDIC B ITOM CBCPANposouna: Hosoro Thna. Hocscaosama

TEMIICPE TYPRAT JAERCHMOCTS LAPAKTEPHCTIE $a30801 0 IEPCLOTE, HIMCHCIIG COMPOTHEICHITE i MELTYK THESOCTH.

32 pocucamce spems GyM DOAYSCHHS HOBRIX
CBCPANPOBO/IHHKOE H HOYYCHMC HX CBOHCTS
mm.mm:mm
ocnabepact. PaboThi M0 MCCACAOBaHMIO CBCPRIIPO-
BOHHKOE HAICTICHL!, B OCHOBHOM, Ha YBCIHYCHHC
xpuTHIcCKHX mapamcTpos Te, ke » H., ysmcunme-
HMIO SYBCTBMTCILHOCTH K BHcmHEM >pdoxTam, a
TAKEE K YCOBCPIHICHCTBOBAHMIO TCXHOMOIMM MOMy-
seurs csepanposouukos. B unorodaof cucre-
we Bi-Sr-Ca-Cu-O Guom nposcacsid oSumpsmic
RCUICAOBAHHA C NETRIO YBCIHYCHHS BLICOKOTOMIIC-

SOCKOMY IHASCHMIO JHAYCHINO H HCTYBCTBHMICIL-
HLIX K BRcuTHMM yoiosias [6-10]

B janmofi pafore nmomyNcHL CBCPXIPOBOIN-
e coctasa B 1/Pbe:SnCaxCuOn ¢
mioTHOCTEMHE B8 [.5-1,7 pas McHBIC, 9eM TEOpPETH-
SeCKOC INAUCHHS, H TYBCTRHTCILHLIMME K BHCTIHHM

Jns momyschms ofpanios HCIOMLIOBATHCH
NOPOIIKH, COACPAANIAC AXTHEHpOBaHHLIC Cimap-
HMC ¥ TpoliEne oxciupd. XoTs Hamme obpapl
HMETH Taxylo X¢ TCMICpaTypy nepexoma T=110
K. xax # nonyScHMaIc OSLINHLIM MCTOIOM, HX KPH-
TH9cCKas MAOTHOCTE Toka Oesima cymecTecHHO

HO Ha
mysesan Cu # K. O6scupas muorsocTs Gaima -
MCpcHAa THAPOCTATHICCKHM MCTONIOM © XHINHM
mrynospranarosm (15 C, 1,118 rfes® ).

63

TYPa CBECPXIPOBOIRINCTO NCPEXO/ A OKAILIACH Pas-
M!Inkhmmmm
dp/dT umeoT Maxcumamusioc smascame. Cyme-
CTBOBAHWC COMPOTHRINCHMA HMAC

TeMNepaTyps! M ero ucucsnoscame mpw £5 K yxa-

Ha puc.2 npeicTanicHE KPHBLIC JABHCHMOCTH
COTPOTHRIICHHA M HIUTYK THBHOCTH OT TCMIICPaTYPH
noaseprimMxcs oraEry mpe 845C ma 25

# 125 sacos. Ha KpHBMX SABHCHMOCTH 3aMCSacw,
970 ¢ YBCAHSCHHCM BPCMCHH OTAMIE YBCINIHBACT-
¢4 TeMmcpatypa, OpH KOTOpOR COMPOTHRICHHC
ofpamacTcs 8 HYIh H BOIPacTacT KOUNICCTSO $ay

IIIII .{1-

aL(T)/L (300 K)
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Prc. 2. Touncparyplitic 3aBMCHMOCTH CONPOTHE-
mesms 1.2/ w murysTassocTs /3.4/ obpasua
coctaga BiisPbs :SriCa:CusOye, nosmepruny-
Toro oTaRry npe 245%C » Tescrnm 25 /1Y
w 125 3,4/ sacos.

Obpasini, wocncaosanskic 8 ganHo# pabore,
COCTOST 3 FPaHYI], MCATPAHYISPHRIX BCIICCTS M
porympan saxanciit. Kasam »n gp. [11] yeramo-
BT, 970 Ha obpaiax, NOMYSCHHLIX IUIARICIHHCM
# OnicTpeiv BX oxmamewmeM, $aza c BLICOKHM
suagcnmes 1. Gymer pacnomaratecs Mexny aoi
¢ moxo#k T. 1 secacpxuposommncH Gasoi.

Pec. | ® 2 noxasnmsarot, 10 p(T) mposmasct
MeTammHYeckoe Mosenenne 8 ofmacm T>130 K.
O1a obmacTe XAPaAKTCPIOYCICE  COOTHOICHHCM
p=potal, rac ps - IMCTPANMINPOBAHOC IHASCHME
conporuasncins npit T=0 K, a a- maxmon immciso
S2CTH KPHBOH COMPOTHANCHNN.

ConpoTHancHie OTXIOHNCTCE OT HMHCHHOCTH,
T... OHO HMeeT “XBOCT” IO MCPCXOJA HY HOPMAIL-
HOIO COCTORHME B CBCPUIPOBOININCT COCTONHME.
Moxen caenars NPCUONOACHHC O HUINYHH B

amix ofpasiax sepremirsccxoro Sapsepa AE, cas-
3AHHOTO ¢ JOKATLHEIM MCTacTabWIhbHLIM CBCPX-
nposoaupiM xnacrepos. Ha pwe. 3 mwumo, w0
H3MCHCHNC CONPOTHRNICHRA 10 NCPEXOAR JABHCHT B
sigie Ap(T)~ exp (AEKT). 3aecs Ap(T)=pa(T)- p(T),
e pel{T) - conporumncame npu Temmepatype T
HOPMANLHOID COCTOSHHSE, HANICHHOC IXCTPaons-
ipeci. 3uascuns AE, pacourammuc s oSpasuos,
MOABCPIHYTHX OTANI'Y, isMesmiorTes or 0.3 10 0,16
3B ¢ yBoTHSCHHMCM BPOMCHH OTAMIZ. Y MCHBITICHHC
AE carmano ¢ ormomcHmeM $a3sl ¢ BCOKHM 1: K

HecacpxnposoamicH gase.

TR T N R
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Puc. 3. Teuncpatypras sasuceMocts Ap(T)=ps{T)

p(T) obpasua,noapcprayTore oTEMIy npH
B45C B Tescumm 15, 75 1 115 sacos.

[pcaMymecTson Hamcli TCXHONOIME —Haj
CTAHAPTHLIM NOPOIIIXOBLIM METOOM, B KOTOPOM
HCIOALIYIOTCR  HEMOCPCACTBCHHO  MCTALUINSCCKHE
OKCH/TS, SEASCTCH JHAYHTCILHOC COKPRINCHHE JUTH-
TCALHOCTH BPCMCHH, HCOOXOMMMOIO /UIN MpHIo-
TORACHHS MUIKHX [OPOINKOR, OJUIOPOMHLIX B MO-
nexynspriow Macirabe. [lpyrum onmrmees saimer-
€ CYIICCTBOBAHME JHCIICPCHMIX NOPOLIKOS, COMEp-
ERIHK BOAHLIC W TPORNLIC ONCH/TM, EXTHEHPO-
BaHHLIC B POYILTETE FKIOTCPMHICCKON PEaKiim.

. PJKung MPMaley, JO.Willis, M E McHenry, M. Murakami, and S.Tanaka, IEEE Trans. Appl

Supercond., 3 (1) (1993) 1382

1 L.Civale, AD Marwick, R Wheeler IV, M.A Kirk, W.l.Carter, G.NRiley Jr., and A P.MolozemofT.

Physica C, 208 (1993) 137.
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_ B.Hensel, J.C. Grivel. A Jeremie, A Perin, A_Poilini and R_Flukiger, Physica C, 205 (1993) 329.
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FASLIYEVA, M O NIZAMOTDINOVA, FK SLIYEV, D MZEYNIYEVA

Bi(Pb)-Sr-Ca-Cu-P IFRATKECIRICILORIN
MUQAVIMOTININ TEMPERATURDAN ASILILIGI

mmuﬂmmmm SI'CO: mnm tozlardan esasini B taskil eden

FAALIYEVA. MANIZAMETDINOVA, FKALIYEVA, YAMZEYNIEVA

TEMPERATURE DEPENDENCE OF THE RESISTANCE OF
Bi(Pb)-Sr-Ca-Cu-P superconductors

Biy +Pbe:SrCa:CujOx - based semiconductors were prepared from Biz0y, PO, SrCOs , Ca0 and CuO
powders with hiquid ammonium nitrate as a solvent. The ceramics obtained had a granular honeycomb
structure. The temperature of superconducting transition was equal to 110 K. Phases existing in this new type
of superconductor were determined. The composition and temperature dependence of the characteristics of
phase transition, as well as the change of resistance and inductivity were investigated.
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WIGNER FUNCTION OF RELATIVISTIC LINEAR OSCILLATOR

Sh.M.NAGIYEV, EIJAFAROV

Institute of Physics of Azerbaijan Republic Academy of Sciences
370143, Baku, H Javid avenuc 33

The obvicus form of Wigner function was found for relatristic ncar osallator. It was shown that & has correat
mum&:—'yd‘p&ﬂym-ﬁm*dwmww“i

Wigner function.

1. In the most anncxes of quanium mechanics
the Wigner function W(p.qt) has found large
applying [1-5]. It is 2 quantum analogy of the classic
function of a statistical distribution on the phasc
space p(p.q). The relationship im W(pg 0 =p(p.9)

has a placc and of course onc can find quantum
corrections to the classical results by means of
Wigner representation of quantum mechanics. The
Wigner [function can be obtained from the wave
function of system in a coordinate g- or momentum
p-representation by means of

r =
Wipgt = z_:_i J.v'{q +E/20)plq-2/20e * & (1.12)

= -
Wipgt)= ﬁ Iv'tpﬂntflw- n/21)e * dn(l.1b)

The function (1.1) is real, but not satifying the
condition of positivity and therefore it canl be
considered as a density of probability in the phase
spacc of the coordinates and momentums.
However, it has a property, that

iﬂnuﬁ:ﬂst} : i“""""“ =Wipn(l.2)

where W[q,l}:h{q,tf and W{p,tj-h{p.tf -
densitics of distribution of probabilitics along
coordinates and momentums. Onc can calculate the

average value of any physical quantity fip.9) by
means of Wigner function by formula

= [fp.9Wipa.tdpdq

mechanical systems
function was found in the works [2.7,8.10,11].

The purpose of the work is 1o find the
obvious form of the Wigner function for relativistic
model of the fincar oscillator cxaminated detailly in
the works [12.i3}.

2 In the relativistic configurated x-presentation
the relativistic model of the lincar oscillator is
described by finite-difference operator

Hi(x) = mc’ - chikd, + E;—m ™ @D

where i=h/mc- Kompion wave length. The
cigenfunctions of hamiltonian H(x) satisfying the
ortogonality condition

[viva =5 @
has a form
wo (1) =C, -a™ Tiv+ix/W)P; (x/iix/2) (2.3)

The normalization cocfficients p=s
C=2a 2l @+ )2, where 2v=l+yivda’,
a=mctho, and PJ(ce) - Meixner-Pollachzek
polynomials. The cigenvalues of the hamiltonian
H(x) with a according wave functions ws(x) are
Ee=he(n+v),n=0.1,2, .

The transition to the momentum representation
considcring as a onc-dimensional Lobachevsky
space realized on the hyperbola pe? - p=mic?, p»>0
in the surface (ps.p)

va(p)= ﬁ _[:'mnv.tm- (X))
is reafized by means of the decomposition along
relativistic surface waves 5nx)=((py +p)/mef™ =™
., where y=In{(p, +p)/mc) - rapidity. The wave
functions are expressed by Laguerre polynomials

v.P=C t"127@x", 1=QF,+P/m=cc"25)

Cs =i" J2xi /meC,

and satisfying the ortogonality condition
lv:l?h.ﬂ'm, =-I#:IM.M-5_- 26)

40, = medP/ P, = medy
3. Let's determine the Wigner function of the
stationary statcs in the considering case in analogy
with (1.1) in following

Wad-— | v ae a5 e an

1
h
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I M, a9 "”"ﬂ"'(nﬂ]

—-x -Z
momentum representation in  the I'ur: are for the equilibrium Wigner function of relativistic
connected with that the quantities X and y are hnﬂﬂﬂ; :
anﬂmﬂ.'ﬁ[:].& o ﬁ[;,x}:;z Tl (a)K,,,, (2b1), asi
obtain: =0 as -=|m% umh%-
Wop= > admyrig Lefs cakulate now the density of the

o TR T W)= momentum distribution (1.2) and average value of

o+ -0 medy G
: 'e—n"x -
]{u- _—
Here for the Wigner function We(y.X) of the

ground state of the relativistic lincar osdillator (2.1)
we have expression

v

Wal, X) = 2 Ko O 63)
and K«{z) - Macdonald function. We(z.X) has a

correct nonrclativistic mit:
gW.tx.:r="T=p{-;[:+_" ]} 69
Equilibrium Wigner Function is determined by

equality [2.7)
Wi n=2"'®) =W, 0 . B=1/KT (.5
=0

is a statistical sum of the relativistic lincar osdillator.

Substuting the integral representation (3.1b) in
(3.5 and changing an order of the sum and

integration onc can write (3.5) in the following:
*{w{—:m" lhﬁ~ﬂn+hﬂfu-
- 6

P == A

Then taking into account the following bilincar
generating function for a Laguerre polynomials [15]

nlz* ixﬂv)
Mn+2+)
ad

l.tz)l.munq{

&7

the encrgy E of rclativistic lincar oscillator by
means of Wigner function (3.8):

1. According to (1.2) under the circumstances
the momentum distribution is

W= I“I")"" =k I Cat)e™ (39)

2. For caiculating the average value of energy
at first we"ll find Weyl ordering form H(y.X)

according to Hamilton operator H(x) (21) -
Hamilton function

H(y.x) = Il:"n‘ u-;fql‘lqu»grbq
where x> - cigenvector of the operator #=x. We
find from here that

o
and consiquently,
E = me [ H 9 Wi 0dndy

After calculating of integration, we find the
“relativistic” Plank formula

3. A

- G.19)

“1-11--:‘&14-—[

E=bovs : G

el -}

The same result can be casily obtained by
means of the statistical sum (3.6)

= @ 1) 1 phe

E= a’hmzh[ ’]+1h:ﬁ ;. 61D

Here the first term in right-hand side of (3.12) is
connected with rest enmergy of the relativistic
oscillator.

Let's note in the end that it is not difficult to
write difference equation, which is satisfied by
Wigner function.
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COMPAKXEHHOE JIEACTBHE TEMIEPATYPHI H BHEIIITHHX
DAKTOPOB HA CKOPOCTh BOCCTAHOBJIEHHA
MAPAMETPOB CO/THEYHBIX 3IEMEHTOB

P.CMAJIATOB, HA KABYJIOB, A 5 KAPAEB

Cexrop Papmimomnn Heoienosaswit AH AsepBaiypxana
Baxy-143, np. I’ Jlxaswma, 31+

MpemoaxTcs HOXOTOPSIC PEIVIRTITM NMCCICIOBSNNS CONPEECHNONO SofCTRNS TOMDCPATYPM H OCBCINCHNS Ha
CKOPOCTE BOCCTENORICHNT KPOMENCEAN commcm: cwcaTos (CJ) nocse :aocTposmoro obayscams ¢ JBcpimdh 5
M>B. lMoxasamo, 910 doTo-Tepamrccsit oram ofmveasn O3 yPonrmmacT RopocTs H DOHEESST TEMIFPATVPY

BOCCTAHORICHIS IAPAMCTPOS

Hasectso, 10 npe TopMoobpabotke obmysen-
HBIX COMHCSHAIX MICMCHTOE HX (POTOIHCPITTHSC-
CKHC MAPAMCTPH! BOCCTAHANIHBAKTCE BOICICTBMM
OTENIa pumsanmonELX acdextos [1.2] Taxas of-
paboTEa COMMCWILIX WICMCHTOB COMPOBOAACTCE
BBCICHHCM B MaTCDHAT TRk HaYLBECMbLIX TCPMOZC-
pexros. Mexamiou samcMi, MPOMCXOMMIIHX B
TIOMYTIPOBOBHKOBAX CTPYKTYPax Mpw TecpMoobpa-
SoTxe, 8 GOMLUMICTES CTYSACE HC 30 KOMIA ScCH,
TaK Kax Ha mpoicce oSpasosanns TepuoacdexTos
EIMAOT He TOALKD PATIHTHLIC HCXOIHMC HCCOBCP-
IDCHCTEA KPHCTAUE, HO H pCAHME TepMoobpabor-
KM

B macTosme#i paSore npHBOIATCE HEXOTOPLIC
POIVILTATM HCCICOBAHMA COTPAXCHHOIO BOMICH-
CTBHE TCMICPaTYPsi H OCBOIICHMA Ha CKOPOCTH
BOCCTRHORIICHME OTOMCPI CTHHCCNHE IAPAMCTPOB
doTonpeobpasosaTenci Ha ocHose Si.

DRCICPEMCHTATHHAC  CONTHCYHLIC  WICMCHTR
IOIOTAMIHBAMHCE HY BLIPAUICHHOIO MO MCTOXY
YoxpameKoro MOBOKPHCTADTHSCCKOrO Si n - THIR
nposojasocTs. Tonupmsa Gassi coctasmwna 300
MxM, 2 ruybGmEa saseraEHs p-n - Mepexo/ma ~ 2
XM

lMpu yenossms AMI ym dpoTonpeobpasosaremn
masamw $oro DJIC xomocroro xom ~ 0.5 B u do-
TOTOX XOpoTNOro Jamsixasms 25 wA/ew®. lMocae
ofimyscis  ofpadioR NOTOKAMM  WCKTPOHOS
1002 10" cw? ¢ smcprwcit 5 MoB npe xommaTofR
Temnepatype Un=0,42:0,45 B, a Jo=15:20 mAJ/cu?

JAns cpasmwTompol ONCHEN EITMSHHN ToMITC-
PaTyphi H OCBCIICHHMA Ha PA/MMAIMOHHYIO ACTPA/A-
wwo O3, otnensiie ofpawp ofnysamics nps
KOMHATHO#R TeMmepaType Ge3 ocsemenia.

Jlo # nocac o6XySCHHR ONMPCACINTHCH BOMLT-
AMNCPHEIC XAPAKTCPHCTHEH COMHCYHLIX WICMCHTOS
Op# OCBCIICHHH 3-5 XpaTHnIM KOHIICHTPHpOBaH-
HLIM COMHCHHLIM HUIySCHHCM IpH yorossn AMO.

Ha puc. | npeacranncind sasscHMocTH $oTo-

20 1

d— —

¢ E
L)
™

e ———— e

a2

| - » TeumoTe; 24 -

Ycranosneno, 9To Tepmoobpaborxa O3 npe
TEMICPaTYPAX H OCBCICHHOCTEX, COOTBETCTBYIO-
X yonosissM oSilySeins, He NPHBOIMIT K BOCCT3-
HORICHMIO Napamerpos oSpamnoe ofmyweHmnIx B
TEMHOTE, HO CYMIECTBCHHO YIYUINACT NapaMeTpsl
C OCBACITICHH-

eM. OTO CBHICTUILCTBYCT O RIMAIMH OCBCICH-
HOCTH Ha MpOIlccC OTANI2Z JcCKTOB BBOHMAEIX

Heorxposmime  >PPexTHBIHOCTH  OTEMIR

_Inalx:q:
(A ,ﬂm e - Jo . Joi . Joo -3magcEne

TOK2 KOPOTKOMO 3aMBIKAHHE 40 B nocie ofmysc-
HHE, W MOCIC OTAHIE COOTBCTCTBCHEC) OT IHOT-
mmmmnm—
HOTC M B OCBCIICHHOM COCTOSHMH [UIN KPCMHHCEBA
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COMHCTHLIX WICMCHTOS MOKAsano, ¥ro MpexTHs-
HOCTL HOTO-TCPMHYCCKOND OTAMIA IHATHTCILEO
BLINE, SCM TCPMHICCKOIO OTAMIA [PH MNACCHBHOM
COCTOSHHH InesmeHTOs (pic_2).

@ i daylarane
]

Puc2 Jasscumocts >ddexTEnsocn oramra (T-
150° C, 1~29.) OT MIOTHOCTH YCKOPCHHBIX
wrexTposion: | - 6 ocacmermn; 2- ¢ ocee-
mernes P=500 uBricw’.

TNonyscimic peSyIbTaThi XOPOIlio COTTIACYIOT-
cx ¢ mavmsiun [3], e Taxae maGmomanocs sonon-

sauEacTes mpw 1800 C (xp. 1, puc.3), a ¢ oceeme-
mmew npe 1400 C (xp.2, puc. 3). Ccnosaromso

FE I L RN

Puc. 3. Kpumsie ioxpossoro orawra ofpasuos
nocae ofmyscums amexTpoHamm mpm 100
e <)o - B Temmore; 2-Jo - © OCBOICHE-
em (1 - 30 som ), P=500 uBr/cu?’; 3- Un -c¢
OCBCINCHMEM H B TCMBOTT.

OCBEICHHC NOHHARCT TCMOCPaTYpy Hasana Boc-
cranoascumn  gororoxa. Iddext Taxofi doro-
Tepuoobpaborxn mpu 140° C passouenen obry-
so#i Tepuoobpaboree mpa 180° C. Kax mwypio i
pec. 3, TepwooGpaborxa oToaICMEHTa B TCMHBOTE
H [P OCBCICHHH HC NPHBOIMT K HIMCHCHHIO JHa-
geuses Us (xp.3), Tax xax Teummepartypa soccia-
somncins Us mawsmcrcs npu 140° C. 310 obuac-
HECTCA TCM, 9TO B pcyasTare obnyscHus JedexTni
cosgaoTes B ofacT Gatkl MICMCHTR, T.C. BHE CIOS
obLcuMBOIo 3apRia.

Hecaeaosasme 3asucHMocTH  MpdexTHENOCTH
SOCCTAHORICHMN OT BPCMCHM HIOTCPMHYCCKOIO
OTAMI2 MOKa3ano, Y10 nocue 2-3 sacos OoTAMIa
JATLHCHINCTO BOCCTRHORICHHS Jo HC MpOMCXOTHT
KAK 8 OCBCHISCMEIX, TAK H B HeocBemacMux obpay-
max.

Ha ociose NOmy9cHHLIX PeIYALTATOS IPHXO-
/M X ACTOSCHHIO, 9T0 M3pPeKTHBHOCTS OTAHIS
obNYSCHHBI KPCMHHCBLIN COMICTHLIX WICMCHTOR
MpW CONPEXCHHOM BOVICHCTEHM TOMIICPaTYphl B
OCBOIMEHMOCTH IHATMTOILNO Beinc, SoM pdox-
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RS.M3DaTOV, LA KABULOV, Y. B.QARAYEV

GUNOS ELEMENTLORININ PARAMETRLORININ BORPA OLUNMA
SOR'STINGS TEMPERATURUN V3 XARICI FAKTORLARIN BIRGD To'SiRI

Enerjisi 5 MeV olan elektron destesi ile sialandintms giney clementlorinin energetik parametriormin berpa
olunma siir’stine temperaturun vo igiqlanmanin birge to’sin oyrembmgdir

Gésteriimisdir ki, foto-termik demleme sialandinlmis elementlerin berpa ohmma tempersturunu azaldir ve
onun Sir’otimi artinr.

RS MADATOV, LA KABULOV, YBKARAYEV

CONJUGATE ACTION OF TEMPERATURE AND EXTERNAL
FACTORS ON SPEED REESTABLISHING PARAMETER OF SOLAR CELLS

Some results of investigation of conjugate action temperature and lighting on speed of re-cstablishment
performances of Si solar cells after elektron-irradiation with 5 MeV energy, mﬁml:um that

photo-termal anncaling radiation damage solar cells increasc of speed and lower of temperature
resstablishment performances of photovoltaic devices.

Jdarta nocrymcuns: 21.01.97. Pepaxtop: M. Kepiuon.
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HCCJIEJIOBAHHE JIHOOYIHOHHAIX TAPAMETPOB
[MPOLIECCA ®H3IHYECKOM AJICOPBIIHH

@ B IOCYBOB, P H.IEAHAIOB, M M.CEHIP3AEBA, P A KEPBAJTHEB

lNocynaperscunas Hedramas Axamewis
370601, baxy, npocnexT Assypmar, 20

HIpacT NpasibHas
o napamcrpos (1,2 [Mpn srom neobxomemo
OTMETHTS, 10 P YIHOHHBIC NaAPAMCTPH HE 5B
AMOTCE NOCTOSHHBLIMH BOTHIHIAMH, 3 HIMCHMOTCS
8 JABHCHMOCTH OT HANATLHBIX YCHOBMH MpOIiccca,
KaK B [JPOCTPAHCTBE, Taxk W BO spemcHn. B imrmepa-
TYPE OTCYTCTBYIOT CBC/ICHHS O 3AKOHOMCPHOCTEX
ATHEHHE HASAALHON KOHICUTpaiK acopbrmsa,
CXOPOCTH BCXOMIIOND ChiPhE M 3cpHcHME aacopben-
T2 Ha maddyIHoHILC NapaMeTphl mpotecca. XoTe
MIBCCTHO, YTO [IPOLCCCHhi, MPOTCKAIDINMC BHYTPH
ICPCH M 2 BHCIIHCH [OBCPIHOCTH BIAHMOCBRIAHL!
Japmas CTaThA NOCRMINCHE HOCICHOBAHHIO
jsdOYIMONMMX NapaMcTpos mpouiecca  end-
secxofl ancopbin Ha NMpHMCpPe Mpoliecca ancopd-
|IHOHBON ICAPOMATHIAI M AHDHX NapaduHos.

Hanrame MATEMATHSCCKOH
woscis Gesirsccxodl acopbipm [3] mossomseT pe-
JIHTL DOCTIRFCHITYIO JRYY.

cicTeMb! JinpOCPCHIMATLILIX YPABHCHHA B YacT-
fMX OpOMIBOMMX BTOpoOro nopaixa. B ocuosy
paspaboTRM METCMATHICCKOH MOACTH GEIHICCKON
ancopbupme Gbiia DOMOXECHA WICH YICTR BIHAHHN
KAK CAMMX BHYTPCHHHMX H BHCuHMX aKTopos Ha

nopax;
a- - KOHIICHTpaipia aacopOupyemoro BcmccTsa B
obpasosanmux:
C. - xosncHTpaigRs aAcopOTHER B TPAHCHIOPTHMX
nopax; xoxpgmmpenTal Ko, K. [4].

R % e )
a=D, -4-x-1;-NK, -t @
c,=z-x,.n‘-:~x—- )

C
K‘_E 4
K, =— )
I
C, =al bla, -a) 6)
16 16 1
c-9-CE)FCE-FCm |
C,=f(D,)

ChcnopaTomsso, IS K00 IHANCHHE &, C, T,
v,m r,m R, x, b oa, 1 cacress (1)47) omso-

napamerpss. [Iporpamma Ui WICHTHOHKADN ©
PactcTs MAPaMCTPOS HHAMHKH dmmuccxkoi -
copbipis RanmMcaHa Ha mbixe “Qoprpas” H peamH-
sosana ma [T3BM IBM PC. C nomomsio ce Guom
paceHTaNL HIMcHCHNE KooddummscTos TubPyHn
Ds, D ® Dy » 32a8McHMOCTH KOHIICHTPAIIMH 3po-
MATHSCOKHX B HCXOJHOM CHIPLC
(mpw xosmenTpaipm 0.42, 0.53 1 0.64 macc.®5).

Kax ssgmio s xpussx 1-3 (pue.1-3), xooddu-
menrmil nddysam Ds, De 1 D, cymecTecumio sass-

1 xx/100 xr, pemamna Dy ymesnmacTes 3Haws-
Temsao (Prc.l). Tpa concpaasmm KOHIICHTPAIDMH
ancopfrisa B TpaHcnOpTHMX nopax ssume 0.07
xr/100 xr ;o 0.3 xr/100 xr xoxddempmesrat joaddy-
3HM pavmHsaoTcs ymawnTenHo. [Tpe concpaanm
SPOMATHSCCKHX yrrcsogopogos o 0.25 xr/100 xr
pomTHBa B dasucEMmocTR of G HOHATHTOLEO

msmenseres (puc. 3). IMpa mmascsmax ancopbmwsa
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or 025 xr/100 xr o 0.64 xr/100 xr xooddsupres

MHHOR CKOPOCTH NOTOKE MCXOMHOIO  CLIPhS
(095107, 0.83-107, 13410 wic) (cm. Tabmmmy).

Inavcuns xodxdpdumenron meddyrum D (w¥c) npu pavmemod
CXOPOCTH V (M/C) MOTOKS HCXO/HOIO CLIPhA.

3uascins xooddeumscaTos D (w¥c) npr 3uascums xoxpdumcsrros Do (i) npr
v1=0.95 10 w/c CKOpOCTH (wc)
Da- 107 De-10° Do 108 V:=0.83-10* Vi=1.34-10
9 0,450 0,625 20,00 25,00 30.00
36 0425 0,600 12,28 2133 2783
45 0,375 0.470 10,51 1933 25,66
54 0.300 0,300 9,38 17,66 2433
63 0255 0,275 8.60 17,16 23,33
72 0,150 0,160 8,20 12,53 21,66
Bl 0,100 0.08 7.96 16,60 22 66
%0 0,09 0,050 .10 16,83 23.00
9 0,075 0,035 10.08 3933 26,50
108 0,060 0,025 17.66 5% .00 37.16
117 0,040 0,018 24,00 62,50 7283

Mpascsanne: 3sascsms xoopgumpentos Dy uw D. npa cxopocrsx Vi-V; cosmagmor.

05
22131'
S | 3
04 .
LA YT e

Puc.l. 3asmcuwocts xooddmumcura muddyum »
MHKPOMNOPHCTHX O6patoBaHMLIX OT KOH-
LCHTPAIMK aficopbaTa MpH IHAYCHMEX KOH-

ICHTPALIAK B HCXOMIHOM Chiphe:
1 -0.42 xr/100 xr, 2- 0,53 xx/100 xr,
3- 0,64 xr/100 k1.

H> mamnx rafmusd sumo, 910 © yBomIHCHN-
€M CXOPOCTH NoToxa xodddummentl mrddym D,
# D ocraores nocrosmmnay, sddexTHBHLIE KO-
pduiment meddyiEm D, iouecnseTcs B mMpoxos
AMANAIONT H ¢ NOBLINCHECM CKOPOCTH MOTOKA
YBCIHYHBACTCS.

Xapaxtep dpymapit D.=f{a), D-=fCs), D=flc)

MOYTH HEC FOMCHSCTCE. HIMCHENITCE TOMLKD BRITHC-

JHTE L ELC 3Haverns xoxpdumcHTos THddysim

Dc'-w

L

Puc.2. Jasncamocts xoddpdsumecnra maddysun s
TPAECTIOPTHRIX NOPAX OT KOHICHTPAIDAM
SPOMATHICCKHX  YITICBOJOPOJOS B Tpal-
cnopTHLX nopax. ObossavscHus T =e, 910
H Ha pic.l.

(pec.1-3). B ucnow npuecacinnic ua puc. 1-3 1 8
TafiBMie 3aKOHOMCPHOCTH BIIO/IHE COOTBETCTBYIOT

scpicEia acopbenra 8 mETepBaie 1=0.2.10--2. 103
M. YcTanoancHo, 910 B JMBHCHMOCTH OT pagHyca

3cpHa ancopbenra mMenwmeres Tomsko Dk [4], xo-
wdummenTai Dy # D, ocTaroTes nocTossmmm.
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Puc4. Himcucume xordpdmptenta mpdysm s
TPAHCTIOPTHLIX IOP2X MO NPH KOHUCHTPALFIX
ea. OGossagcnns Te e, 970 ¥ Ha pc. | ancopbrusa: 1 - 0.005 xr/100 xr, 2 - 0,055

xr/100 xr, 3 - 0,165 xx/100 xr, 4- 0,53 xr/100 xr.
Ha puc. 4 noxasano wmenesme D. no Texy-

meMy pajMycy 3cpHa aacopbesma jUm HasaTRHOM BHIBOALI
KOHIICHTPAIDNH IPOMATHICCKH YTTICBOIOPOOS Ha |. PaspaSoran »$dexTHBHBIN anTopHTM OIpe-
rpasmme yepert Co=0.001-0.53 *, macc. Ha pucd  encima DsdQysHOHILIX [EPAMCTPOS HIHAMMKH
migmHo, 97O 3naveswns D. » pasam-HOM mampaniie- npotccca duEdccxoi ancopSinme.
HMM rpanyn noxarcs Ha mpasywo. [Tps srou dpax- 2 Poyym.tarms ccnepoeasni 8 obmacTe Mone-
[IOMHLIA COCTES [PAHYIl HC OKAILIBACT KIMAHMA B JIMPOBANHA PRCCMATPHERCMOIO MPOLCTCA [H0TBOIM-
PATAATEHOM HAMPARICHAM, 3 CKOPOCThL NOTOKAE B JIH ONPUICINTL JAKOHOMCPHOCTH BIHAHHS HaTaDL-

DD yIem. OHIHBIC MapaMeTPsl SHIOTHISCKOR ancopbImm.

. Kemunes H B. Ocnozs ancopGrrossoit Texmmon. M- Ximns, 1984, 598,

. WGparmmoe Y111 K scromas MpOCKTHPOBAHHS H YNPARTCHME ancopSimosmiim npoieccamn. baxy:
Dnm, 1989, 236 ¢

3. KOcyBos @ .B., Jciimanos P.H., Hoparusor Y.111. Marcpsamu xond. “CAITP # ACY TI1 & xumwseckoit
npossammernocTs” Yepxacest, 1991, . 133-134.

4. FOcySos ®.B., Jeianos P.H., H6parumos Y.II. Hasurndrxaiss npoucccos ancopSumonnof scapaa-

THhamH napadwsos dpaxipm 200-320 C ot nmponecca xapGoumpio# enapadunapm mosTorms. Jlen.
BHHHHTH 26.02.92 652-B92

Tl

YUSUBOV F.V_. ZEYNALOV R |, SSIDRZAYEVA MM., KORBALIYEV Ra.

Fizikl ADSORBSIYANIN PROSESININ DIFFUZIYA
PARAMETRLARININ TODQIOQI

: iai to “yin k G 1 " } ihmiedic. Mixtelif sotss e
mﬁ",i '.'F-“I elebutio gumiuglan te  yin edit '#I'. W glomilmigdis. pomiinin &ffeiye
JUSUBOV F.V., ZEYNALOV R.1. SEIDRZAYEVA M M. KERBALIYEV RA.

STUDY OF DIFFUSIVE PARAMETERS OF PHYSICAL
ADSORPTION PROCESS

The effective algorithm of diffusive parameters determination has been developed. The regularitities of
diffusive parameters under different conditions have been detormined.

Jara nocrynnenms: 05.03.1997 Pemaxrop: T.Mexmacs.
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[EPEHOC BEIIECTBA KOHBEKTHBHOH JH®®Y3IHEA MTPH PACTBOPEHHH
NOMMAMCIEPCHBIX TBEP/IBIX YACTHLL

P.A KEPBAJTHEB, P.H3EAHAJIOB, MM.CEH/JIP3AEBA, ® B IOCYBOB

B nenos pacreopeunc [1-3] Tecpmuix sacTin B ciysac yCTRHOBHBINCIOCE COCTONHHE
Al = xouxoctst (CCly) ofycnomneno SENCHHAMH ypasscsme (3) nmpeobpasyercs K BRIy
. - Ty ™ € #C n &
NCPCHOCOM BCICCTBA B POYILTATC ABHACHHR P =t @)
camoil HIKOCTH. & & X
B ofines CIy9ac yPasHCHWS KOHBCKTHBHOR
abdy HH Macchi IPCACTARIRIOTC B BIUK: Em z=2C/ & ypasucmnc (4) npeoSpasyerca
aC aC | ac 2z [(n o =l a0
34?‘-54-?,-3—? \l";h_. EE+[§ H:E)Z
)
#c ZFc a‘c] PEITCHHC KOTOPOIO SRRCTCR GYHKITHSE:
'-“'[E*s?*?

2=C.-§'q[-h-{i:;;}

fc
y9cTOM TOIO IO Z=—  HCKOMOC
HMsmcucine Macchi 9acTMil B PCIYALTAIC c 3

azoBkx H AHMHICCKHE [MPCBPAIICHHH pemesme cooTHomemia (4) GyeT:

E.-i

t
— =Sy e (& C=C.-IE‘-=?[*P.* ]+C: &

m+l

. HCXO/DION /1T
e S - NOBCPRHOCTL YACTHI, j - ANGGYIMOHILIE Kpacstiun yciosnasi

pacemoTpeHHH sompoca CE=1;:1)=Cq
mmlzﬂ mbdViHE  CIeTacM  CICIYIONDE CE==;=0~C. (6)

2) HOBCCTEH JaKOH pacnpeacacHus ckopocrn  Mcxoms 1o (5)  onpeReTIeHR!  HCHSBCCTHBIC
8 TO/IIHHE JTaMHHIPHO! O [IOIPAHNYHOIO CI0N; MOCTORHHBIC

6) pacTeopcumMc €O BCCH NOBCPXHOCTH , C.-C ,=C,
SACTHII MPOTCKACT € OAMIAKOBOR CXOPOCTHIO! . g

B) TaMMHAPHLA XapAXTCp AHIKOCTH. Iﬁ ﬂl{- =t

Loy sl o o e
‘ C=Cy +(C.-CYL =
:::é-w-ptum-f u::.“, !,-q{ ET']q

15



FizZIKA 1997 CiDmMNe3
D aC 2) Tpodwons cxopocTw mmmchami (E)-E .
]=E E (®) m=1
Cyvrn yuomymm je205 e e
3) JAnz napabomwveckoio  npodens
D'[C ~Cy)-cxp(-Pe/m +1) ©) CKOPOCTTH NEFE‘ m=2

nI.. q{ - .m]“

(9) rpeobpasycrea K BiLTY:

..
-'-I
jo DGy o

n_[q{-h: i—n

wﬂmwm

Iq{ ‘m+l :: L]_hd'

m +2)
122).0-E..0)

=

=2 (1-En.0)

- u-n_(-!'t
D(C.-C,)

e =
j=263-2 L

i -C>' -y

_D(C. Cy)-exp(-Pe/ D) an

Rfste(-5 e
Mm-ﬂh
feen{-5e)ea () f-uttirr)
Torma m (12) nomysam:

exp(-Pe /D)

., 4D (Pe

=Fata ¥ e

mdm=f:}*’q - HITErpAT BEPORTHOCTH.
Onpepcane maccy chepHucckoRt SacTHID

xax m=4/3x-Rip: w (2) onpencieM ypasHCHHC
HOMCHCHHE CPEIHOTO PAIDIYCA SACTHIIL

(13)

rae, 9{Pc)=08-Pe’2
TNpanss ¢, <<cq NONYyIHM

4R _o(P)-D
WU

R _o®) .-c,.
i R

1. Jiesws B.J. ®wumxo-xmumrsccxas ranpommasixa. - M. Axazesis Hayx CCCP, 1952 - 532 c.
2. Jismxos A.B. Tenmo i macconepenoc. - Mumcx: Axagesus Hayx BCCP, 1962. - 378 .

3. Jdemsan b. Knnenxa rercporessnix peaxiii. - M. Map, 1972. - 554 c.

4. we ., Amxe E. u ap. Cocipsansssaie dymxapn. - M. Hayxa, 1968, - 344 ¢
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KORBALIYEV RO, ZEYNALOV R.1, SOIDRZAYEVA M M., YUSUBOV F.V.

POLIDISPERS BORK HISSOCIKLAORIN SRIMASI ZAMANI
KONVEKTIV DIFFUZIYA LS MADDONIN KOCOROLMaSI

mmw“mmmmm“mm
kistlosinin doyigmesimi nezere almaqla diffuziya axmi kemiyyetini teyin eden nisbet verilmisdir.

KERBALIEV RA_ ZEINALOV R.1., SEIIDRZAEVA M.M. JUSUBOV F.V.

MATERIAL TRANSPORT BY CONVECTIVE DIFFUSION AT DISSOLUTION OF
POLYDISPERSIVE SOLID PARTICLES

Derivation of the equation of convective diffusion at dissolution of polydiispersive particles and its
analytical solution has been proposed. There have been also given the relations determining the magnitude of
diffusive flow for different profile of velocitics of disperrsive particies with allowance for which the change of
solid particiles mass at dissolution have been determined.

HAara nocrymicans 26.03.97 Pepaxtop: T.Mexmice
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MATHHTOCOIMPOTHRIEHHE B KPHCTAJUIAX
AHTHMOHHJIA HHAHA

M.M.ATHEB, A 3 IAMBOB, XTI ACAJIOB

Hucruryr ©umnon AH Ascpbaiyoxana,
Baxy-143, np. I [Ixasiya, 33.

Mecaca08ano MArEHTOCONPO THRISHIK B 330K TPOMHLIT KPHCTATIAY SHTIMOHILL: HILDIS B MNTCPSAIC TOMIC-

paryp B340 K ¢

scnEx aomopoe of 5,610 go 2610 o' xax & cIafEIx, TEK B B CRIRERIX

K CHITCH PRI
warsETEs goan (300 3 - 10,7 x9). [Noayscmmic poyymTaTh CPANMBAIOTCE ¢ TeopRcl, yeTBaomel Banapado-

MIHOCTS 0HM HPOBOTIMOCTH.

Hooienosammo MeXTPHSCCKHE W FaibBo-
HoMarHNTHMX csoficts InSb nocasineno MHOXKC-
cre0 pabor, uanpusep [1-8]. B paGore [1] moysena
saspcAMOcTs kxooddsumcsTa Xomma B COMpOTHS-
CHRAS OT HANPAACHNOCTH MarHHTHOrO noas 8 InSb
[-THITE € KOHIICHTPAIDEMHE OHOPOs oxono 1,7-10M

cw’ B mETCpBanc ToMncpaTyp or 50 mo 200 K »
goKEsaHa, IO B MarmNTHMX nomsx S0-500 D

f-—ﬂ*.-mﬂaﬂ& ?*—H,M
L]
[MicHilas 3aBACHMOCT Gbulia oOBaCHCHA ROCTHAC-
HWCM KBAHTOBOIO Mpe/icia, KOTOpPSIN HCCIC08a-
HHEMM JPYIHX astopos [2] Be Gen noTecpaucH. B
pabore [3] Gemo coobmeno, 9T0 MPH HATPAKCHIO-
crax nons Soubime 15 X3 MArHHTOCOMPOTHRICHMC B
obpasic ¢ KOHICHTPAIGIEME WiexTpoHos 21510
cx’ mpn 77 K mponoprpsosancy HY®. Araes A. &
Ap

Mocasos O. [4] mccuenosami sasmcHMOcTs — OT
Ps

H » obpaiax ¢ XOHIICHTPAILAME 3ckTpoiHos (1.6-

1.8) 10" cu? & marsWTHMX noasx go 20 x5 npw

TeMnepaTypax OT KOMHATHMIX g0 675 K 1 noxasa-

1M, STO MATHHTOCOIIPOTHRNCHHE o

P
M B CHIBHMX Nomx mponopimonamsso H? . B pa-
Gore [5] TeopeTHSSCKH HOCICAOBIHO MAaIHWTOCO-
MPOTHANCHHC AHTHMOHIL MIUDIR M NOKaXaHo, YT0

H B caabux

8 caabuix MarieTiRX MoNRX ?*H‘.ll“—
[ ]

Ap
HBiX B—-Hiﬂlwi’j.r::-wm

L]

Ha JABHCAINAS OT MCXAHMIMA PACCCRHME.

Kax swpio, pooyibTaThi JTHX H JPYrHx
pabor [6-8] apyr © APYTOM HE COIMACYIOTCH M 3aBM-
mmmm
NOAN HOCHT JMcKyccwosmsdi xapaxtep. [losTomy
pacToSimas pafora DOCRSINCHA HCOICAOBAIGNIO
MarHHTOCONPOTHANSHMS 8 KpicTawmax n - [nSb »
upTepsase ToMneparyp 283-400 K ¥ B Marmmrinx
ponax ot 3003 a0 10,7 2.

3HawcHHA KOHICHTPAIME HCCICIOBAHMHMIX
obpasuos anTHMOmIVIA mums ope 77 K npuseac-
Hii B Tabmmc:

Ne obpas 3 5 B

13 14 ] 16

n, cm? 5,6-1013 1041004 | 388100

7.53-10%

33100 | 1811007 | 7.13-1007 | 2610

Hi-3a Gomumoro IMAYCHRS TOABIKROCTER
s obpaos Ne 3 (u=8,08.10* cu¥/B cex) u Ne 5
(u=6,06-10¢ cu?/B cex) marumTHLic nons ssane 3 X3
OKAILIBAIOTCR CHILIBIMH, C POCTOM KOHIICHTPALIMH
nocHTencH sapasa ofmacTs cnabuix monc# pacTeT |
anx obpasta Ne 15 marmwTEsic noax 20 9 xD npu
400 K saamores yae cmabuvn (u=131-10¢ cw’ /B
cex). ins ofpazna Ne 16 po BeCM yXaZaHHOM HE-

Tepsane MArHNTHOIO NOAK [% << l] (u=512,55

cm? /B cex mpm 283 K).
Ha pucysxax (1) , (2) » (3) npuseacsil 3a-

md_p or H wm obpauios Ne 5 m Nel6.
Py
Kax ssypso #3 ITHX pucysxos, B obGnacti cmabenx

NONCH MArHMTOCOIMPOTHRICHHC HMCCT KB/[pa-

L =
r=to-f2 c=

T=183K

S . s

-
- g — g — g BT R

&

T=4oo K

m

4_*.")'.
»

H,l!
Prc. 1. JasucHMOCTE MAIHHTOCOMPOTHBACHHS OT
MATHHTHOfO MONN TR Kpicrama Ne5 s ofmactu
cmabsix nonci mpu TeMneparypax 283K (@) u 400K
(a).
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5
Hi-‘

Puc. 2 JasmcumMocTs oT
MAHHTHOIO NOMN JUIR KpHcTaumsa Ne 16 npm Tem-
nepatypax M5 K @), 323 K (&) » 400 K (9).

L e

Prc. 3. JasmcuwocTs MarNHTOCONPaTHRICHHS OT
MarHHTHOIO [OAK /UiA spucTamma MNe 5 » obmactu
CHITRLHAIX MO,

THYHBIA XapaxTcp 2*-i:‘[l,lla:nt!inll:mmm..m.::

Py

uﬂﬂmnixlmm

mlﬁ.‘fﬂEMlmml‘mm
Ps
70 % 8 obpasue Ne 3, a » obpasue Ne 16 or 0,13 %
no 0.44%
HisecTHO, 9TO COMPOTHRACHME B MAIHHT-
HOM none

pH)=———5 m

¢"+u,,
fic o H On KOMIOHCHTH TEHIOpa WICKTPONpO-
sojmsocT. C ywerom menapabomrasocTd Micpre-

TH9eckHx 308 8 pabote [5] noxasaso, w10 B aHTH-
MOHHJIC HIUTHS B cabbix MarHMTHLIX DOMNX
Ap _(uHY'
()

—

Pe

@

)

MK B NOABKAHROCTH B ciysace InSb . To npm pac-
CORHMM Ha OMTTHICCKHX HOHONAX

A-——{.I',_,l'“ = | il'lj‘ ] 3)

4 Mp#H paccesHHM Ha HOHAX MPHMECH
"‘"'I_:[rnru‘frmif!] @
Kax poxasaso s paSore [9] & ofpasuax Ne

3.5 N8 N |l sosMuEHpYIONIYIO POith B pac-
CCAFMH WICKTPOHOB MIPAIOT ONTHICCKAC POHOHSI,
B obpamiax Ne 13, Ne |4 e |5 - onmrsccxme do-
HOMM ¥ WOHM nNpumecs, a2 8 ofpane N 16
(CHILHONCTHPOBAHHLIA KPHCTLDI) - HOHB MPHMC-
ci. B opanimax Ne 3- Ne 15 ¢ pocrom Temuncpatypsl
KOHIICHTPAITHE HOCHTCACH 33PN CUILHO YBEIM-

L
mosanstisiM H. B ofpasie N |6 xosneHrpats
VICKTPOHOB C YBIHSCHHCM TCeMICPATYPs! O4CHL
MaN0 MCHSCTCH, Hanpumcp, ope 283 K n=299-10¢
cu’ , a2 npe 313 K n=3,02-10" cx? . [ooromy co-
rmacio (4) 5 BMpaKeHMe A THCIHTCIL YBCHMTH-
Ap

mw“mmnﬁ
yeomrumrsacTes. [IpH 3TOM YBOIMSCHMC IHASCHRN
nopeaanocTH (o1 1621.2 cw?/B cex mpe 2823 K o
1722, 2 cw¥/B cex mpn 400 K) Toxe npeBofMT K
mw

PaccMOTpHM CONPOTHRICHMC 8 CIywac
cwhHMX noncii. B sToM crysac noacTaRnas sLipa-
ACHNA U1 on # on 13 [5] 8 (1) nosysam:

= hlnihl . I:—r.-! y
o P ) R
'ty

2.4 10 -0

Kax Bsypio 3 JTOM0 BLPAACHHE 3JABHCH-
MOCTh MATHHTOCOMPOTHRICHHE OT MalHHTHOIO
NONA He MHECHHA H BC KBAJPATHYHA, B TO BPCMA,
Kax IKCIICPHMCHTS! JIAI0T ANHCHHY 3ABHCHMOCTS OT
H (puc.3).
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Taxuu ofpaioM, HANK INCOCPHMCHTRIL-  DNOAYYICHHLIM IKCNCPHMCHTANLHLIM PCIYNLTATAM.
HMIC POIYALTATH COrMAcyloTes ¢ Teopmeit [5], ym-  Inassas npeamma ITOMNO PacXOATICHASN 3aKMOSacT-
ThBajomcH KCHHOBCKHA CTICKTP B ANTHMOHIIKC  CF, MOBHIMOMY, B HE YSCTE CHONHON CTPYKTYPH!
My B cTysac omabux noaci. B crysae xe oun- IMCPICTHICCKONO CTEKTPE WICKTPOHOS AHTHMOHN-
HLX MATHHTHMX NONCH TCOPHE HC COOTBCTCIBYCT I HEUMN.

1. R.Bate, R K. Willardson, A_S_Beer, Journ. Phys. Chem. Solids, 9, 119, 1959.
2. K Xwuncyw, A Poys»-Huc. Moaynposomnns vma A B, M, 323, 1963.

3. RJ Sladck, Phys. Rov., 110,817,1958.

4. Sl Araes, O Mocasos, ®TT, 1.6, 85, 1964.

5. B.M.Acxepos, Kuserwsecxme apdexmsi & nonynposompmxax, J1., Hayxa, 303, 1971.
6. C.H.Champness, Journ. Elcktronics, 4, 201, 1958.

7. HJ Hrostovski, Phys.Rev., 100, 1672, 1955.

8. G.Busch. Phys acta, 34, 1-28, 1961.

9. M. M. Amacs, A 3 lanbos, Ix I Acanos, Fizika, 13, N 7, 1997.

M LSLIYEV, 8.ZDAIBOV, C H.9SaDOV
n-InSb KRISTALLARINDA MAQNIT MOQAVIMSTI

mhﬁﬂ:ﬂhﬂhﬂn&hhﬁmm“wwm
Alman peticeler kegirici zonanin qeyni-parabolikliymi nezers alan nazaryye ile miqayiss olumur.

M.IALIYEV, AZ DAIBOV, ] HASADOV

MAGNETORESOSTANCE IN CRYSTALLS OF ANTIMONIDE INDIUM
It was investigated magnetoresostance in crystalls of antimonide indium in temperature range 283-

400 K with clectrons cocentration at 77 K 5,60-10° 1o 2,610 cm? in both week [%{{I)-dm

[-“?}}:)mmmmmﬂdmmmmmmmm
nonporabolicity of conduction band.

Jara nocrymcsss: 31.01.97 Pemaxtop: C.A Amses.
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MATHHTOCOIMPOTHRIEHHE B KPHCTAJUIAX
AHTHMOHHJIA HHAHA

M.M.ATHEB, A 3 IAMBOB, XTI ACAJIOB

Hucruryr ©umnon AH Ascpbaiyoxana,
Baxy-143, np. I [Ixasiya, 33.

Mecaca08ano MArEHTOCONPO THRISHIK B 330K TPOMHLIT KPHCTATIAY SHTIMOHILL: HILDIS B MNTCPSAIC TOMIC-

paryp B340 K ¢

scnEx aomopoe of 5,610 go 2610 o' xax & cIafEIx, TEK B B CRIRERIX

K CHITCH PRI
warsETEs goan (300 3 - 10,7 x9). [Noayscmmic poyymTaTh CPANMBAIOTCE ¢ TeopRcl, yeTBaomel Banapado-

MIHOCTS 0HM HPOBOTIMOCTH.

Hooienosammo MeXTPHSCCKHE W FaibBo-
HoMarHNTHMX csoficts InSb nocasineno MHOXKC-
cre0 pabor, uanpusep [1-8]. B paGore [1] moysena
saspcAMOcTs kxooddsumcsTa Xomma B COMpOTHS-
CHRAS OT HANPAACHNOCTH MarHHTHOrO noas 8 InSb
[-THITE € KOHIICHTPAIDEMHE OHOPOs oxono 1,7-10M

cw’ B mETCpBanc ToMncpaTyp or 50 mo 200 K »
goKEsaHa, IO B MarmNTHMX nomsx S0-500 D

f-—ﬂ*.-mﬂaﬂ& ?*—H,M
L]
[MicHilas 3aBACHMOCT Gbulia oOBaCHCHA ROCTHAC-
HWCM KBAHTOBOIO Mpe/icia, KOTOpPSIN HCCIC08a-
HHEMM JPYIHX astopos [2] Be Gen noTecpaucH. B
pabore [3] Gemo coobmeno, 9T0 MPH HATPAKCHIO-
crax nons Soubime 15 X3 MArHHTOCOMPOTHRICHMC B
obpasic ¢ KOHICHTPAIGIEME WiexTpoHos 21510
cx’ mpn 77 K mponoprpsosancy HY®. Araes A. &
Ap

Mocasos O. [4] mccuenosami sasmcHMOcTs — OT
Ps

H » obpaiax ¢ XOHIICHTPAILAME 3ckTpoiHos (1.6-

1.8) 10" cu? & marsWTHMX noasx go 20 x5 npw

TeMnepaTypax OT KOMHATHMIX g0 675 K 1 noxasa-

1M, STO MATHHTOCOIIPOTHRNCHHE o

P
M B CHIBHMX Nomx mponopimonamsso H? . B pa-
Gore [5] TeopeTHSSCKH HOCICAOBIHO MAaIHWTOCO-
MPOTHANCHHC AHTHMOHIL MIUDIR M NOKaXaHo, YT0

H B caabux

8 caabuix MarieTiRX MoNRX ?*H‘.ll“—
[ ]

Ap
HBiX B—-Hiﬂlwi’j.r::-wm

L]

Ha JABHCAINAS OT MCXAHMIMA PACCCRHME.

Kax swpio, pooyibTaThi JTHX H JPYrHx
pabor [6-8] apyr © APYTOM HE COIMACYIOTCH M 3aBM-
mmmm
NOAN HOCHT JMcKyccwosmsdi xapaxtep. [losTomy
pacToSimas pafora DOCRSINCHA HCOICAOBAIGNIO
MarHHTOCONPOTHANSHMS 8 KpicTawmax n - [nSb »
upTepsase ToMneparyp 283-400 K ¥ B Marmmrinx
ponax ot 3003 a0 10,7 2.

3HawcHHA KOHICHTPAIME HCCICIOBAHMHMIX
obpasuos anTHMOmIVIA mums ope 77 K npuseac-
Hii B Tabmmc:

Ne obpas 3 5 B

13 14 ] 16

n, cm? 5,6-1013 1041004 | 388100

7.53-10%

33100 | 1811007 | 7.13-1007 | 2610

Hi-3a Gomumoro IMAYCHRS TOABIKROCTER
s obpaos Ne 3 (u=8,08.10* cu¥/B cex) u Ne 5
(u=6,06-10¢ cu?/B cex) marumTHLic nons ssane 3 X3
OKAILIBAIOTCR CHILIBIMH, C POCTOM KOHIICHTPALIMH
nocHTencH sapasa ofmacTs cnabuix monc# pacTeT |
anx obpasta Ne 15 marmwTEsic noax 20 9 xD npu
400 K saamores yae cmabuvn (u=131-10¢ cw’ /B
cex). ins ofpazna Ne 16 po BeCM yXaZaHHOM HE-

Tepsane MArHNTHOIO NOAK [% << l] (u=512,55

cm? /B cex mpm 283 K).
Ha pucysxax (1) , (2) » (3) npuseacsil 3a-

md_p or H wm obpauios Ne 5 m Nel6.
Py
Kax ssypso #3 ITHX pucysxos, B obGnacti cmabenx

NONCH MArHMTOCOIMPOTHRICHHC HMCCT KB/[pa-
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Prc. 1. JasucHMOCTE MAIHHTOCOMPOTHBACHHS OT
MATHHTHOfO MONN TR Kpicrama Ne5 s ofmactu
cmabsix nonci mpu TeMneparypax 283K (@) u 400K
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Prc. 3. JasmcuwocTs MarNHTOCONPaTHRICHHS OT
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HOM none
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fic o H On KOMIOHCHTH TEHIOpa WICKTPONpO-
sojmsocT. C ywerom menapabomrasocTd Micpre-

TH9eckHx 308 8 pabote [5] noxasaso, w10 B aHTH-
MOHHJIC HIUTHS B cabbix MarHMTHLIX DOMNX
Ap _(uHY'
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MK B NOABKAHROCTH B ciysace InSb . To npm pac-
CORHMM Ha OMTTHICCKHX HOHONAX
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4 Mp#H paccesHHM Ha HOHAX MPHMECH
"‘"'I_:[rnru‘frmif!] @
Kax poxasaso s paSore [9] & ofpasuax Ne

3.5 N8 N |l sosMuEHpYIONIYIO POith B pac-
CCAFMH WICKTPOHOB MIPAIOT ONTHICCKAC POHOHSI,
B obpamiax Ne 13, Ne |4 e |5 - onmrsccxme do-
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(CHILHONCTHPOBAHHLIA KPHCTLDI) - HOHB MPHMC-
ci. B opanimax Ne 3- Ne 15 ¢ pocrom Temuncpatypsl
KOHIICHTPAITHE HOCHTCACH 33PN CUILHO YBEIM-

L
mosanstisiM H. B ofpasie N |6 xosneHrpats
VICKTPOHOB C YBIHSCHHCM TCeMICPATYPs! O4CHL
MaN0 MCHSCTCH, Hanpumcp, ope 283 K n=299-10¢
cu’ , a2 npe 313 K n=3,02-10" cx? . [ooromy co-
rmacio (4) 5 BMpaKeHMe A THCIHTCIL YBCHMTH-
Ap

mw“mmnﬁ
yeomrumrsacTes. [IpH 3TOM YBOIMSCHMC IHASCHRN
nopeaanocTH (o1 1621.2 cw?/B cex mpe 2823 K o
1722, 2 cw¥/B cex mpn 400 K) Toxe npeBofMT K
mw

PaccMOTpHM CONPOTHRICHMC 8 CIywac
cwhHMX noncii. B sToM crysac noacTaRnas sLipa-
ACHNA U1 on # on 13 [5] 8 (1) nosysam:

= hlnihl . I:—r.-! y
o P ) R
'ty

2.4 10 -0

Kax Bsypio 3 JTOM0 BLPAACHHE 3JABHCH-
MOCTh MATHHTOCOMPOTHRICHHE OT MalHHTHOIO
NONA He MHECHHA H BC KBAJPATHYHA, B TO BPCMA,
Kax IKCIICPHMCHTS! JIAI0T ANHCHHY 3ABHCHMOCTS OT
H (puc.3).
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Taxuu ofpaioM, HANK INCOCPHMCHTRIL-  DNOAYYICHHLIM IKCNCPHMCHTANLHLIM PCIYNLTATAM.
HMIC POIYALTATH COrMAcyloTes ¢ Teopmeit [5], ym-  Inassas npeamma ITOMNO PacXOATICHASN 3aKMOSacT-
ThBajomcH KCHHOBCKHA CTICKTP B ANTHMOHIIKC  CF, MOBHIMOMY, B HE YSCTE CHONHON CTPYKTYPH!
My B cTysac omabux noaci. B crysae xe oun- IMCPICTHICCKONO CTEKTPE WICKTPOHOS AHTHMOHN-
HLX MATHHTHMX NONCH TCOPHE HC COOTBCTCIBYCT I HEUMN.

1. R.Bate, R K. Willardson, A_S_Beer, Journ. Phys. Chem. Solids, 9, 119, 1959.
2. K Xwuncyw, A Poys»-Huc. Moaynposomnns vma A B, M, 323, 1963.

3. RJ Sladck, Phys. Rov., 110,817,1958.

4. Sl Araes, O Mocasos, ®TT, 1.6, 85, 1964.

5. B.M.Acxepos, Kuserwsecxme apdexmsi & nonynposompmxax, J1., Hayxa, 303, 1971.
6. C.H.Champness, Journ. Elcktronics, 4, 201, 1958.

7. HJ Hrostovski, Phys.Rev., 100, 1672, 1955.

8. G.Busch. Phys acta, 34, 1-28, 1961.

9. M. M. Amacs, A 3 lanbos, Ix I Acanos, Fizika, 13, N 7, 1997.

M LSLIYEV, 8.ZDAIBOV, C H.9SaDOV
n-InSb KRISTALLARINDA MAQNIT MOQAVIMSTI

mhﬁﬂ:ﬂhﬂhﬂn&hhﬁmm“wwm
Alman peticeler kegirici zonanin qeyni-parabolikliymi nezers alan nazaryye ile miqayiss olumur.

M.IALIYEV, AZ DAIBOV, ] HASADOV

MAGNETORESOSTANCE IN CRYSTALLS OF ANTIMONIDE INDIUM
It was investigated magnetoresostance in crystalls of antimonide indium in temperature range 283-

400 K with clectrons cocentration at 77 K 5,60-10° 1o 2,610 cm? in both week [%{{I)-dm

[-“?}}:)mmmmmﬂdmmmmmmmm
nonporabolicity of conduction band.

Jara nocrymcsss: 31.01.97 Pemaxtop: C.A Amses.
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NAPAMAITHHTHBIE JE®EKTHI B TAMMA-OBJIYYEHHOM YHCTOM H
JErHPOBAHHOM As, C1 » Br CEJIEHE

CH.MEXTHEBA. H M. MBPAITHMOB, A M HCAEB, B33EAHAJIOB
Hucruryr Ownme AH
370143, Baxy, np. I' lxaswma 33.

B paforc opeBciomd poOY I TaTH Bocictosamms cnexrpos (1P » rasvus-obrysesmnax (Co®, 3oma 107 pax)
opn 77K cracax Se, SeCls, SonAssCl # SonsAssBr: (x=0,001+0,1). Hs ssamns crexTpos BMSRICNO, TT0 B POIyILTa-
Te oOTVIOmNE VERMISEIT CTOXO] BOWEMESIOT A3 THOS NEPaMSIHNTILD pagimmosn Jodorros - obopsammae

RIS, JOKAGDOBAHNLK B2 aToMax S5en As.

lNpobacma medexTos 8 crexnoobpasHom
CCICHE M B XANbKOr CHIJHLIX CTCKIIAX Ha €0 OCHOBC
SRABCTCS O/IROHA D PyHRMCHTATLHMX B ioMKe
HEYNIOPSAOSCHIRX MOAyTposo/uKos. TecHo cas-
3383 ¢ Hell W mpofincMa MapaMarHeTHIMa XATLKO-
FCHMJIHBIX CTCKON, COACPARIITHX BLICOKHS KOHIICHT-

palpm cTPYKTYpHx AchexTos (~1077 cn?)
Opgraxo B ommree, Banmp., or 2-Si, 1w AedexTil
npenapasarsETHe, # 1P sabmomacres 8 concne u

CTEXIAX Ha €0 OCHOBC B PEJINHX CYSASX OpPH I'c-
AMCELIX TEMNCPATYPRrX, 3 KOHICHTPAIMA HeCma-
pesinix cnunos Gupact Mama (<10 cu ).

C nomio weuwsosanMs fodexTHR co-

cicHe H CTCXUIAX Ha ero ocHope Gello mposeacsio
sccncgosamme OIIP 3 Se, SeCh |, SowsAssCl |
SewsAssBr: . ramma-ofmyscmmsix mpm 77K
(x=0,001+0.1).

atomon (C3, caman ¢ aeyms Gmoxaiinpmm coce-
o [2). Mpespamenne muyx Taxux C; » cucremy
W3 NOIOENTUILHO XADEECHHOI O HOHA, CANAHHOIO
¢ Tpems Gmoxaimmasn coceypamn (C; wm D° no
wonert Crpra-Morma /3/), » w» oTpMmaTomLiO
ISPAACHHOIO HOHa, CRRAHHOMO ¢ omHAM Ganxai-
upas cocesion (C; mm D7), Tpebyer manofi suep-
mH, TX. ofinee TWCI0 KOBANCHTHRIX CROCH HC

wm D¥). Vaanenwe snexTposa or D npasoer k
DP, xoTopaiii YPCIBAMMARHO XHMHYCCKM AKTHBCH.
On #emcycHNO CBIIMBAacTCH © aToMoM Gmoxai-

meit germ. Corzacso 4/, D »D"+c  tpebyer
Gommine ymcprun, seM Do D" +e . Chcacreses

ITOM0 YHHEAMLHOIO CBOMCTEBA M SRANCTCHE TO, YTO

paaxps XD D"+ D moorcpuma, 2 cmm
xofma mene Se cxommencwposan. Crper u Moty
/3 npeanonoXwIM, STO MeTacTabmubinic cocTos-

HETYITHpO-
sansoc JMP pornomeune » Sc Gamo obmapyxcso
/5/. Tips oceetlicHMl ONURAKIICHHOTO B PE30OHATOPE
#o 12 K Se cectom (1,98 3B, 1 mBrfcw®) ssutyimpy-
crea DMIP crman ¢ g=2 1 6H=200 I'c, xoropssi
HCHEIacT NpW Harpesanww obpasia (obmywere HK
cactou). Taxmm ofpayow, AByKOOpIMEMpOSaN-
HOCTE aTOMa Se, HANHTHE HENONENCHHLIX map, rub-
KOCTH MOKAMLHMX CTPYKTYP. CHILHOC YICKTPOH-
$oHOHROC ESANMOMCHCTEHC B, KIK CICACTEMC, OT-
m:ﬁm_m“—

MPpHBOINIME K COApPHEINMIO  CINHOB
mmmw
cTaSHInaIi BOIMYIICHRR TOKATLALIX CTPYKTYP

ro Cl ceaenma (SeChonr, SeClasr, SeChy), a Taxme
SersAssClam:, SersAssClm, SewsAsyCla 1,

SexsAs;sBrny. OGmywcrme ofpamios ocymecians-
socst mpu 77K or ucromsmsxa Co® nosamm 107 pan

Habmomacunic cnextpst P npeacranne-
Hei Ha pic. | 4. Kax ssumio i3 pic. |, 1 npueeacHs!
coexTpsi obpasos SeCl , ¢ pocroM concpaasus
WIOPa MPOMCXO/MT HEOOILINNC, OMHAKO HCCOMICH-
HMe, IMescans cnexTpos. Cnexyer orweTwms, 910
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nossCIUIRCT DpeAnonoxHIL, 910 cuextp 8 ScClh
(xax m B3 2S ¥ B XLLXOICHWIHLIX CTCKIAX Ha
octone S ¢ GoMbImM COACPEAHMCM NOCIC/BICH)

e

\; /5
..’—/t '-\ﬂ ;

flresnbppien @1 AerRbalsun

e ==
- a o E s s
[ e L

Puc.l. Coextpst BMMP 8 SeCh , rawmma-
obnyscunom ups 77 K (Co®, nosa 107 pax
1.2 % 3 npu x=0,001; 0,01 u 0,] coorser-

CTBCHHO).

npeicTanecy cobo# HalOXCHMC JBYX CICKTPOS,
OPHEAUICARMME (Hc- A TpaHc- KoHQHIypaluaaM
IapaManMiLX gedexros. bomnnas mmMpHEa HH-

KOOPHHAINOHHLE cpcpax IS OTACILHMX Mapa-
MArHHTHAIX SCcPCKTOB, TAK XC K3K H CHILHAN aiM-
3OTPONKE E-TCHIOPA, BEPOATHO, MPHBOJAST K TOMY.
970 IKCTPEMYM IIPH g3 JUIN BTOPOro Acdekra oxa-
IBACTCH DPAKTHYCCKH PAIMBTMM. JHa4CHHA 2
s oboux xoudurypalldii IcdexTos COBNAAKOT
(xax ® B cuysac S), MOJTOMY B BLICOKONONCBOH
ofimacrn HafipofacTcs OTYCIIMBAIN 3Kl JKCTpe-
wyM s6mou g=2 B ofimcw g naGimosactcs He-
mmmmw-
K3CT pauliime 2 M g, JUIR ABYX KOHGHIypaisui
nopama 0,02-0,03.
HeofSRomiMo OTMCTHTS, W0 MPH BBC/ICHMH
# Sec mpumccedi xiopa i GpoMa W nocae TepMoob-
paborxn npu T<720 K sabmonacres I[P normo-
mense ¢ g =2,003 1 5H6 ['c, obycnorncumoe A0-
HOPHOAKIKCTITOPHMM BJAHMOJICHCTEHEM IicTicH Sc
(monop) c xsopom i Gposon (axuenrrop) /8/. Omsa-
xo ma dose maunTonso Gosce mmpoxmx P
CNEXTPOS, BOSHMKEIONMMX B raMMa-oSmywcHmux
cﬁpﬂﬂcmiﬂtmrﬂmp}
MEMBICTCR (HE MPOSAINCTCR).
bonte ETAMLILIC CBCOCHHR © IHASCHMEX
g-TCHIOpa [UB ABYX koHQUIypaiDmi paHaimoH-
HLX ACPCKTOR MORCT [JaTh JHITE MAINMHHOS MOAC-
meposame coextpa  JIIP. Omsaxo, nocxomsxy
EascHME g1 MOXST G IDMCPCHO ROCTATONHO
HAJCKBO, TO HMCCT CMLICT MPOCHCINTL, OKAIhI-
saor e mamaEwe npusec C1 m Br ma coexip
IMP & Sec. Chnenyer oTMCTHTS, IT0 TAKHC MAIMC
nobasxy MpHMMecH 3AMCTHOMO BOSPACTAHME KOH-
NCHTPAIHE HOCNAPCHHLIX CHHEOB B GombimMHCTBC

NSPAMArHNTHAIX [CHTPOB HMEIO MECTO TOMLKO VTN
obpatia SoysAssCle) no cpasiclino ¢ SevsAssClass
(cm. puc.2). -

-
&

ff

RegulBepWeE o1
e

Marea et Sk
Puc.2. Cnextpst S0P 8 Se (1), SowsAssClam (2)

SowsAssCh  (3), raMma-obuyScHERIX OpM
77K (Co®. moza 107 pan).

B 1abn]l DpeacTamaciid WmYcHMs g B

CTIICKTPax HOCACTYCMBIN CTTRQM.
Obpaseu (£0.002)
Se 1,996
SeClason 1,995
SeClam 1,994
SeClas 1.989
SevsAssBrs 1,967

i L] =3 i L=
Vs as” @08 Baes

Prc.3. Coextp I11P & SewsAssBra r, ramma-
obiysermon mpR 77K (Co®, mosa 107 pax).

Kax symo o Tabn., cma g » obpasuc
SovsAssBray oTHOCHTEBHO g wm Se Gomume, wou

B crysae obpawmos ¢ CL
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mescume g: . B 10 me spema, TR mamic soGaskm
HC BROIMBIIOT CymiccTscHHOH crabwnomipm obo-

cmie SOaBINCe YMCHLINCHHS £) .

B puny SewsAssCl 3asmcuMocTs g1 npocie-
s Gemio TpyARO, T nomMmmo carmana P or
pumxaios S¢ Halmomancs oScHb WHTCHCHBHLI
cnextp 1P, xoTopuiit mmeceT cxomcTso co cnex-
TpOM cBepxTOHKOH CTpYKTYpH, ofyciommernoi
ampom As™ (I1=%), Bo co smaswTenmsbo Gomimas
PACINCIUICHMEM MCALY KPAlHMMHE KOMIIOHCHTAMMH
CTC 77/. B crexae SevsAss 6e3 npamecs Cl (apyrme

cobofi HANOKCHHC IBYX CNCXTPOB OT ABYX PaiHy-
HuX JedexTos:. Ui Hanbonce HITCHCHBHOTO CTICK-
Tpa g= 227, 5H=1200 I'c.
Oypscanamsio, ¥TO ITH CHIEAML HC CRASaHL
¢ npaMeckio Cl, TX. GombiNas HHTCHCHBHOCTL CHI-
FATa B¢ COOTBCICTBYCT Manol BBCACHHON XOH-
mearpauss Cl (0,001 ar®s). Hy puc.4 mwgio, w10
cnaburii corvan oT pumikana Se  (BayESeH NYHK-

THpoM) “CHTHT” Ha HETCHCHMBHOM CMIHANC OT ApY-
roro pupexana. [Ipn srom comama CTC or As™
HET, HO eCTh Caboc MHPOKOC PAIMEITOC MOTTIONIC-

Neduvpansil @7 narnasline b

/-

O ] - '-.‘E [
Maryereae tlag

Puc.4. Cnexrp IMIP 5 SewsAssClaser , ramma-
obnysesmon npm 77K (Co®™, mosa 107 paa).

B nccneposanmix ofpasiax mui #e pabimo-
JIAUTH CHIHANOS OT MapaMarHNTHLIX Moncxyn NO; |
BOTHMARONMMX PH FAMMI-O0IYYCIHME B CTCKTAX,
CONCPAAINMX HEKOHTPOIMpYeMbie mpitmecn N u O.

I. LV.Chepeleva, J Non-Cryst. Solids, 1987, 97, p.1179.
hig. Semicond. Proc.Int. Conf. 7th, 1977.p.504.

2. M Kastaer.

3. R A Streetand, N.F.Mott. Phys.Rev hett. 1975, 35,p.1293.

4 H Fritzche.

Int.Conf.7th,1977, p.3.

Amorph.Lig Semicond Proc.
5. S.G.Bishop, U Strom and P.C_Taylor. Phys.Rev.hett 197534 p.1346.

6.5S.R Ovshinsky. J. Non-Crust Solids, 1979, 32, p.17

7. PJ. Gacz and H.Fritzche. Solid State Comm, 1981, 38, p.23.
8. G.B.Abdullacv, N 1 Ibragimov, Sh. V.Mamedov. Phys. Sclenium and Tefiurium, Perg Press, 1969, p.321.
SJIMEHDIYEVA, NLIBRAHIMOV, A JISAYEV, VZZEYNALOV
TOMIZ VO ASQARLANMIS SELENDA PARAMAONIT DEFEKTLaRI

lsde qamma sialanmaya me'nz qalan (Co®, doza 107 rad) Se, SeCl, Se, As.Cl, vo SeyAsBr,
(x=0,001:0,1) sigaleninde EPR spektriorinmn tedgiginin neticaleri verilir. Spektrionn aragdnimas: gésterr ki,
bemm giagelenn sualandmimasindan ki ndv paramagmit radiasiya defektlon - Se vo As stomlannda lokallagmus

qing slagaler yaramr

S.IMEKHTIEVA, N.LIBRAHIMOV, A LISAEV, V.ZZEYNALOV
PARAMAGNETIC DEFECTS IN THE y - IRRADIATED PURE AND DOPED

The investigation results of EPR in Se, SeCl., SessAssCl: and SessAssBr: (x=0.00120.1) glasses been
exposed to y-radiation (Co® dose is egual 1o 107 Rad) at 77 K have been given in this work. It has been
found out from the spectrums analysis that as a result of mentioned glasses were irradiated two sorts of
paramagnetic radiation defects - fragmentary bods localized on atoms of Sc and As are possible 1o occure.

&3



OB AHH3OTPOITHH CJAOHCTBIX MNOJIYTIPOBOAHHKOB GaSc H GaTe.

b.I TATMEB, A PTAJKHEB
HacreryT Omsxe AH Ascpbaiupsana,
370143, Baxy, np. I [lzassum 33.

T.5.TATHEB, PCMAJIATOB
Cextop PH AH AscpGaiyusata, 370143,
baxy, np. I' Ixasssa 33

wmnmm.mﬂﬁ-ulmﬂhm K) & sacxrpsrsccxan: noach
(l+100 h}mmwp_plwmwm-u
muﬁ:g_-mawﬁi‘rc.

?nmmqlTilﬂlc_-mWM“ip-ﬂ_
mm“:unm-mmﬁummmlmm
mlmlﬂkmmmqﬂlmmm
mem.ﬂpTﬂﬂK HOCHTCTN 3PUIl OPAKTHICCK HC TYBCINYIOT HOToH-
“m“mmwm&—tnw

CormacHo INCHCPHMCHTAIbIRLM JanEs [1-5] npeuccaMe onosa: puc.] - s obpasna GaSe ne-
WICKTPOMPOBOBIOCTH B CHOMCTHIX CTPYKTYPax THila ruposasmoro 0,01 ar.% Sa, puc.2 - 0.1 ar®: Sn.

(1+10° B/cu) wochcaosana aHIDOTPOIINE YACILHEOIO

COMpOTMEACHMS P Ps B NETHPOBAHHMX ONOBOM Puc |. TeMneparypHas JasCHMOCTS AITH3OTPOIHA
ofpasiEX CONCHIA TAUUIHA H HOKTHPOBAHHBIX yAeMLHOrO cofpoTHENCHNA obpasnos GaSe.
OSpPaNAX TEIUTYPIIA FTAILTHA. neruposatsnx 0,01 ar.% Sn nps pasaLx
uwmmml: 1-E=5510° Bfews, 2- E=08-10° Blew,
NPMIOKCHHLIX HanpaAcHiax Guima MMcpena sc- 3-E=210° Blew, 4-E=610"B/in

TousocTs coBMCINCHMS HHIMCBLIX KOHTAKTOS, C '*Ef
ramcrpaMi | MM M PaCTOSHMCM MCAULy mawn 2

obpasua Geum meobxomMMa JUIN YCTPaHCHRA 1o S Tg* .08

CKMX MIMEPCHHEX H3-33 HEIKBHIIOTCHITHATLHOCTH. Pric. 2. TeuneparypHas 3aBHCHMOCTE AHMIOTPOIHH

Taxsm obpasou. Giita HIMCpPEfld AHMNIOTPOMME mwoﬁpﬂl(‘-&.

YACTBHOID conpoTHRicHMa 8 Gonee 30 ofpasuax i nerwposasssix 0,1 a1.% So npw pasusx

cenernyma rammes # 10 oSpamax m ToATypRE ran- ICKTPHICCKHX NONX

MR 1-E=16100 Blem, 2-E=3310° Blem,
Ha puc.] w 2 mpcacTanucHa juix asyx of- 3-E=8-10 Bicw, 4-E=1610"Blcn.

PasIOs CCACHIUW [UDTHE TCMICPATYPHAN 3JABNHCH- 5.FE=3310°B/cu, 6-E=6610°Bicu,

MOCTh AHIDOTPONEM YEThHOTO CONPOTHRICHHA 7 - E=1-10¢ Bics.

npH pasHIx ncxTpIcckx nomax. OSpami oT- H3 pwc, | # 2 SIIIIO, Y70 1O TEMICPATYP-

AWTAKOTCE JPYT OT APYra YPOBHCM JCTHPOSANHN “IlwpyﬁmmmMI
|-oft ofmacTi py p, OT T NPAXTHICCKH HE JABMCHT,
L



B0 BTOpO# OGMACTA B JABHCHMOCTH py ps OT T
MMCCT HEMOHOTOHHOCTL B CAaGIX MOIAX M IKCIO-
HCHIDHALHAA 3ABHCHMOCTEL B O6MacTH BapycHS
saxosia Owa, 8 TpeTieit obmacm p ./ pr o 3asw-
cHT oT T B CHUILEO WBHCHT OT BEMMNSHHL MPHIO-
ACHHOM VICKTPHYCCXONO MO,

Jins ofiscacisa TewmnepaTypBol  saBHCH-
MOCTH AHFDOTPOTINH yACTLAOIO COTIPOTHRNCHAR M
€ MOACBOR IEBMCHMOCTH 8 CIORCTHIX KpHCTAIDEX
GaSe # GaTe maun 6e010 BCCACAOBRHO BAMEHMC
WMEETPOHNOrO OGIYICHME € JCPIMCH WICKTPOHOB
45 M3B ma cc BomAMHNY B WHTCPEANC 403
1004 10" yyfem? PeIYALTATH KOTOPBIX HPHBEACHL!
Ha puc. 3.

Puc.3. TeuncparypHas 3asucHMOCTS o /g, OT
PavLIX 303 WEXTpPonHOro obmyscims

8 GaTe
1-®=0, 2 - ©=510' afcw?,
3. ®=7.10 aven?, 4- O=1-10% anfes’.

C nomio obnschHcHME NOMyICHHLIX HaMM

GaSe # GaTe npemcicHa Moacin “IBYXMCPHOTO™
podexTa, PACTIIONCTHHOIO HA CTHIKC MCAXY CIOS-
sup. Cormacio Jroll Mo/ NeexThl CKOMICHIbIC
MCAZIY CIOSMH B HAMPANICHHH NCPCHMKYIRPHO-
ro ciosu oSpasyloT noTcHmankikic Gaphcpsi,
droHsccEne  NPSANOCRUIKM KOTOPMIX SacT HaM
OCHOBAHMCM CHMTaTL Ty Moncn Gmoxoff x pe-
amsHocTH. [N concHWA MULIHS OTHOMICHNWE ypy-
mx xoscrant Ci/Ca>10. 310 obcTosTomcTEa
(PCACNPCACIRCT BOSMOKHOCTL BOSHMKHOBCHHA B
caoMcTRIX XpHcTATE Gommoro Mo AepoETos,
PACTIONOTRIONDINCE WekNy chosww & Gasmcuod
MIOCKOCTH KPHCTRIIOS, T.c. B IUIOCKOCTH, napa-
nensHol cioaM (mockocTs 001/ B rexcarosoTs-
moM xpucTamic). I nodexTel M MoryT obpaso-
BaTH NOTCHIMAMLIRC bapLeps: /UM HOCHTCNCH TO-
X2 B BANPARICHHH, ICPNCIUIMKY/INPHOM CIOSM.
Qopua noreHipranLuoro Sapscpa ompeme-
ARCTCS CTCTCHLIO JAPAACHHOCTH AcdexTos, KOTO-
pmoﬁpnrmwmnmm
HMA NPCMONOAHM, 70 OHE ofpasyloT NOTCHIN-
amsnic Gaphepst TpeyrombaoRt dopuni Amamo-

IHTHLC BRTHCHCHHS MOAHO MPOBCCTH Ui Napa-

Gomreecxoro TpancipsulaasRoro Gapscpa M TA
Kasecrecinmic peyyihbTaThi pacicTa JUIR ITHR No-

TCHIMUHLA Gapbepos COXPaHSIOTCR W OTIM%a-
IOTCHE APYT OT APYIa MHIlE SHCACHHO.

[MnoTHOoCTS TOKA |, SCPCY MOTCHIDELTHHLIA
Gapuep

j. =¢|D[NEs,) -Nee, +eV)e. (D)

e hl(q}:fn.fmqf-t, /Ix J - mmcno
EKTPONOS, MAAIINMI NEPRCHTAKY/IIPHOMD [0~
TeHIMATLHOMY Gapecpy, fe - KOHIICHTPAIMN WIeK-
tponos, & =k h'/2m’, k. - xcanosenTa xsa-

Mogcrasnes N(e ) u D(e ) s (1) & Bas-
YHCINS HMHTCIPA] MCTOJOM MCpesana N MioT-
uucmmmnrwt:

V) |
[ "{HH T mﬁﬁ* -

B cmbux pomax cVAT<<|, jum wmextpo-
WIWW

NOTyHM CICTyIONIeS
. =% gy ’"[ {ﬂ‘)] m
IEKTPOIpOBC.1-

me A=h/24d"um
mn&pmnmrm_mm
Gapsepos. Bupawenne ww o. (3) msecT HeMoRO-
TOHHOCTH B 3ABHCHMOCTH OT TCeMNCpaTYphl MNpH
snasciax A<I1/8]. IMpn Gombimmx 3sascEmax A
MOHOTOHHAN QYHKIINE CBOCIO APIYMCHTR.
Tencps cpassum (3) © INCICPHMCHTATHHB-
MM maminiMn, nomyscrmbivn Ui GaSce B GaTe
(puc. 1. 2, 3). Cocayer orerdms, 10 (3) xate-
CTBCHHO OIMMCLIBACT KPHBLIC TCMIICPATYPHBIX 3aBH-
CHMOCTCH AHMDOTPOIMHE YACILHOMO COMPOTHAC-
wa puc. 1, 2. 3. Mpn moxnx

mmwlnﬁucmﬂﬂ-lﬂ!}
Temnepatyp (pwc.]) DPOHCXOMNT KOHKYPCHIDEN



T>150K xT=U ¥ KHHCTHICCKAN JHCPIHE HOCHTC-
el dapana seixa. [losTomy mocHTEnM sapuma
(IPAKTHYCCKH HEC JYBCTBYIOT NoTCHIMATLHLC Ga-
pLCPLl, NPH ITOM AHMIOTPONHE WICKTPONPOBOJ-
HOCTH C1ab0 JABMCHT OT TCMITCPaTyPphi.

Jns XOMMYCCTBCHHOIO CPEBHCHHME POIYIlb-
TATOS IKCIICPHMCHTA ¢ TCOPHCH MOCTPOMM IaBHCH-
MOCTE

T ETivEs T

1&}__ o | 043 043A0° 1
o,/ &V

XOTOpas MPCACTAAMCHA Ha PHC.3, MpH IHAWCHHN
u=0,01 3B, onpescncunas W puc.? xpusas 6. Hs
HAKAOHZ MpAMO# ofpeaciay mapametp A=2,14-10°,

HAXO/EM UIS paswcpos nopexTos d—E6 A. Tlo-
GRS BOIHYHHA, OICHCHAAN M3 HDMCPCHRA ToM-

Thi H HX CXOIDICHMS ¢ PASMCPaMH B JICCHTKM AHr-
CTpEM, IO COIMACYETCE ¢ POIVILTATAMH HacTOS-
mest paborui. Kpowe Toro Gamo noxasamo, 4¥TO
nps $oxycHposKe VICKTPOHHOIO My€xa 5 Habmo-
ACMLIX ySacTKaX nosepxHOCcTH obpaiia mpoMcxo-

KasamH, 9T0 BCIMYHIA O,/0, YMCHIRACTCE C poc-
ToM moosi ofmyscams o 510 anfew’ | 9O Kax

Mk POCT 036! MICKTPOHHIOID oSmyscums ao 5-10%
av/c®! mpumogaT Kk pocry oo, (puc3). llo-
BHIHMOMY, JTO YBOIHSCHHC OGYCHORICHO CKOTDIC-
amem nedextos pbmom scnoxapeil 8 GaTe ¢ poc-
TOM 0% OOy ICHME.

Taxum oSpasoM, MPHXOAM K BMBOTY, IO
32 BLICONDH BEIWIMINE WICKTPHYCCKOH aHENOTPO-
HH M ¢ TEMNCPaTYPHO-AKTHBAIMOHHON 3ABHCH-
smocTi B GaSe 1 GaTe orseicTeeHEL NOTCHITRAIL-
Heic Gapuepsi, camsaHiRic ¢ edCKTaMH YNAKOBKH
O5paTYIOIEMCE MCAUTY CIOSMH.

1. K.Maschke and Ph.Schmid. - Phys. Rev., 1975, B. v.12, pp.4312-4315.

2. R.Minder, G.Outaviani and C.Canali. - J Phys. Chem. Sol., 1976, v.37, pp 417424

3. S.G.Patli and R_H.Tzedgold. - J. Phys. C. Solid St. Phys. 1971, v.4, pp.3199-3204.

4 K. Maschke, H. Overhof. - Phys. Rev., 1977, B. v.15, pp.2058-2061.

5. I'Jl Benesnaci, B.b.Cronawmmcxsit. YOH, 1983, 1.140, Ne 2, c. 253-270.

6. M. Schiuter. - Nuvo Cimento, 1967, B. V.13, pp.743-755.

7. Ph. Schmid and J_P.Voitchavsky. - Phys. Stat. Sol., 1974, (b) 65, pp. 249-254.

8. G.Ottaviani, C.Canali, T.Nava, Ph. Schmid, E. Mooser, R.Minder and J Zschokke. - Solid State Comm.

1974, v.14, pp.933-936.

9. P.Schnabel - Leits Angew Phys., 1977, 22, pp. 136-146.
10.T J1. Benensxuii, BA losrsapos, B /1 Herpsii, PA Cynciimanos. ©@TT, 1984, 1.25, 8.10, ¢.3144-3197.

B.HTAGIYEV, AR HACIYEV, T.B. TAGIYEV, RSMODaTOV
GASE V3 GATE LAYLI YARIMKECIRICILORIN ANIZOTROPIYASI HAQQINDA

Magqalede qalayla asqarlanmiy GaSe ve clcktron simlanmas: ile sialandinimuy GaTe monoknstallanmn
anzotropiyasimn genig temperatur oblastinda (77:300 K) ve yiksek eiekink sshelennds tedgiginden almmus
noticeler gostarilmisdar.

Miteyyen edilmigdir ki, T<100 K temperaturiarda elektrik yikdagrywcilann potensial ¢aperdon kegmas:
esasen tupcllesme mexanizmi ile bag venr ve anzotropiys temperaturdan zeif amiwdir. 100:150 K temperatur
intervalinda ise tuneilegme ve aktiviesme mexanizmlerinin qarjibgh reqabet: gedi. Temperatunm T>150 K
giymetinde ise yikdagrywilar potensial geperini hiss etmirisr ve bu zaman elektnk keginciliym snzotropiyas:
zoma qurulugu ile slagedar olan anzotropiya qiymetine yaxmiager.



B.G.Tagicv, AR Gadjicv, T.B.Tagicv, R.S.Madatov
ABOUT ANISOTROPY OF THE LAYERING SEMICONDUCTORS GaSe, GaTe

This is results of investigations of the anisotropy resistivity in samples GaSe by tin doped in wide
region of the temperatures (77+300K) and clectrical ficlds (1+10° v/sm) and influence of clectron irradiation
mhmmmm&k

The principal mechanism pass carriers of charge across barrier is their tunneling under T>100 K, and

anisotropy feebly depend from temperatures. In the interval of the temperatures from 100 to 150 K take
place competition between tunnel and activation mechanism get over of potential barriers by carriers of

charge. Carnicrs of charge practical not fecl potential barrier under T>150 K, in this anizatropy of the
clectroconductivity approach to value, which connect with anisotropy of the band structure.

Jata nocrymcnns: 29.05.97. Peaaxrop: 1 AGmnios.



CTPYKTYPHBIE ACIIEKTHI [TOJTHMOPOHLIX
NMPEBPAILIEHMH B Cu; r5..Zns Te (X=0.00; 0.05, 0.20)

0. ACAJIOB, K M_JIKXKA®APOB, ® 10 ACAJIOB, A M. MOBJIAHBEPAHEBA

Hucrwryr @ AH Ascpbaipxana
370143, Baxy, np. I JIxasuna, 33.

B 1ammofi pafoit BMCOKOTOMOCPATYPHLIM

MCTOAOM HESYICHM CTPYKTYPHRIC

POHIT CHOIPPar TONC TPRCCEM
scxTa pomeopani upcspamcan » xprcratiax Cu, ro.Zn.Te (X=0.00; 0.05, 0.20). Moxasaso, ¥10 rexcaro-

mammes daa ¢ napavcTpaum 3=4.17, Fllﬁi.lwmm
sawcmanm stosos Cu  svowawm Zn, e B ofpaanax CuwZnenTe
Cu: s Zme»Te. Ho B s ofpamiax nps xoumaTHOR ToJmcpaTypc

SPANICTTS (PR ISCTHWHOM,

mMeCTRYVET

xpacrazy Cu; ~Te, co-
¢ rexcaronammoll dadoli cocy-

3 Whmmmmﬂltm_
wccrea atosce Zn, 1.6 B Cu: v Zne=Te npa xommatHoll ToumepaType CTaSHETNPYCTCE # BMCOKOTOMNCPATYHAS

TLIK duoa.

prunom crowcros xpucrame CussTe n ammsmme
SACTHIHONO  FEoMOpdEHOlo AMCIMEHHA aTOMOB
wope aromami Eka 8 CuoynTe ma cTpyxTypy B
nomasopdenie npcspaimesns, T.c. 8 CunnZnessTe
# CuyssZne nTe.

I. CuinTe. Kpucrawmmiccxkas CIpyKTypa
Cui »sTe pacimsspposana 8 /1/ W noxasaso, 970 NpH
KOMH2THOE TCMICPETYPE OH2 OTHOCHTCHE K [TXC3-

FOIATLION CHITOHMH ¢ NapaMcTpasMH WICMCHTIP-
noll swcinar a=4.17 As~ae m c=21.65 A=l
flprp. cummcrpmm  Pém2- Dy, . Crpyxrypmic
$asosuie nepexoms 8 Mowoxpwcramax CuysTe
pocichosamucs B /2. B rabn. | npuseacnl pacecTl
jedpaxTorpaMM [UIN TexX TEMIKCPaTYp, MpH KOTO-
puLl MPOMCIO/BUIH CYIMICCTBCHHLIC IDMCHCHHE B

SHCEAX M HHTCHCHBHOCTEX JTHPPaKIHOHHLIX OTpa-
ECHMR.

Kax sswumio w3 126 |, OT OpHeHTHPOBAHHBIX
no meockoctd (ool) xpucraumos mpH KoOMHaTHOR
TemMmepaType B HHTepsanc yrnos 00<26<100° sa-

12 medpaxiHONNLIX OTPAXCHER
Tema (ool). Mpw 544 K cmabeic no MHTCHCHBHOCTH
oTpamenns or nmockocrelt (00.10) u (00.24) w Bee
HCICTHRIC OTPRNEHNE HCYCIAOT W OCTAIOTCE OTpa-
ACHRE ¢ SCTHMMHN MEexcamn, T.¢. (00.21). [pn 620
K ¢ possncames oTpamctma oT mmockocts (111)
ssicoxoremneparypsioi I'LIK womsduxampm or
MITPHIHOIO KPHCTAUIR (HKCHPYIOTCE BCCIO TPH
orpaxcHis ¢ mgexcamu (006), (00.12) » (00.185).
Jipyx$asnocTs KPHCTAUIA OCTACTCE /IO TeMnepary-
pui 658 K. a muune 370/ TOMOCPATYPS OTPRACHHS
ot mocxoctei (006), (00.12) u (00.18) maTpuinoro
KPHMCTLULIA TAKAE HCICIAOT W B NPEKHEM HHTCPBa-
ne yruos PHKCHPYCTCE CIOMECTBCHHOC OTPANCHMC
or meocxoern (111) MIK smomsduxasm ¢ napa-

ucTpom 2=6.0902 A .

Ecm musexcs serinx oTpancumi (00.21), sa-
mucanEbix npe 593 K, npHBecTH X MMHMMATLHOMY
[EBOTHCAICHHOMY BHIY, T.C. MapaMcTp
C wemenTaproil FICHKH COKPATHTCA B B2 paza:

a=8.4074, c=109216 A . ®axa c Taxmao napaser-

paMH suciixe obuapyxena » /¥, =
cocrasa 353 won % Te. Taxum =e obpasom com

Pacuer jndpaxrorpass xpectama CursTe sanm-
CANHMX TPH PAVIHIHLIX TCMICPATYPAX

(Hamysemse Cuk, . A.=1.5418 A . buwmTp - Ni,

35xB, 10 wA).

lxcaromam. | [lapascr-pu

Bas ICMeH-

Toen | Guem | UVls TapRoR

K . hid .

(A) ro sacinm, A)

(A)

108476 | 30 | 10.8476 | 002
72317 | ™ | 1.817 | M3
S43% | B0 | 54238 | 004
36159 | 10D | 36158 | 006
27119) 50 | 27119 | 008
24106 | 10 | 24106 | 009

293 | 21695 | 5 | 21695 [00.10| #=4.175

18079 | 10 | 185079 [00.12| c=21.695
1549 | 5 | 1.549 |00.14
13559 | 40 | 13559 |00.16
12053 | S0 | 1.2053 | 00.18
1.1418 | 30 | L. 1418 | 00.19
109216 S0 | 109216 | 002
54608 | B0 | 54608 | 004
3.6405 | 100 | 3.6505 | 006

593 | 27304 | 40 | 27304 | 008 | 2=4.2037

18202 | 30 | 18203 |00.12| c=218432
1.3652 | 40 | 13652 | 00.16
12135 | 50 | 1.2135 |00.18
36720 | 100 | 3.6720 | 006

35163 | 50 | 35164 |(111) | ==4.2400

653 | 18360 | 60 | 18360 | * c=22.032

1.2240 | 30 | 1.2240 H.I: a==6.0904
00.1

723 | 35202 | 60 | 35203 | 111 | =6.0972 |

* Orpaxcsms ot 'K da



KpaTHICE B TpH pasa: a=4.2401 A, c=73440 A,
KOTOpLIH $ax Hosorsoro, npmusc-
acrmoro 8 /4/ jpim cocrasa CusTe.

Ecme MHACKCHM OTPaACHHE OCTABHTH MOCTOSH-
HLIMM, Kak noxasapo 8 Tabnl, TO saBHMCHMOCTL

puc.]l. ¢ noSEACHMCM OTPAKCHHS OT IUIOCKOCTH
(111) NIK $asu: snascinsg NapaMcTpos 2 M ¢ ITX-
caroHamLHON $athi OTIVIOHNIOTCE OT JIHHERHOCTH

MYSIMIK. Tomosuc pacimMpeHMs ICKCaro-
pamLsoll pomerkH 8 Hanpasncnm [100] u [001],
npuseacHibic X Temncpatype 290K pasiml apee
=18,89-10¢ rpax’ ® amen =18,96-10¢ rpan’ , a
UK dasst ages =159-10% rpaur! .
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Puc.l. Teumecparypaas 3asHcCHMOCTS MapaMeTpoR
xpucTaumrdcexoit pemmerxn Cui»sTe.

2 CurnZmesTe. O1 ccrecTBenmo noscpx-
moctw (ool) caonctoro obpasua Cui nZnaesTe npu
KOMHITHON TeMOCparype B HHITpBAAC YITIOB
mwnmwb

HLX OTPAKCHHHA, NMETh: M3 KOTOPLX ¢ HHCKCAMH
(00%), (009), (00.10), (00.12) » (00.15) npusawcaar
TEKCAIOHATLHON (aic ¢ MapaMcTpaMM MicMcHTap-

soit suciixn a=4.1559, ¢=21.5926 A . Ocrasumsccs
orpaxecuns ¢ myexcamn (1.10.10), (475) m (4.8.10)
H OTpaxcHMs, MPHHAUICKAIHC maull
$aze, Taxkaxe HIUHIMPYIOTCS Ha OCHOBC

MCTPOB  CBEPACTPYKTYPHOR qm:pm

dasu, e 3=73294, »=222113, c=363216 A
(raba2).

Jlo remncpatypst 573 K 8 uBciax B HHTCHCHB-
HOCTEX T PaKITHOHHBIX HIMCHICHAR
e nponcxoyat. Kax noxasano & Tabn.2, npa 673K

B NpCAIicM HETepBase yios QEKCHpYIOTCH NATE
T.C. HCUCTHLIC OTpa-

SHPPAK] HOHHMX

xerma (009) ® (00.15) rexcaromamspoft dass u
orpaxcins of mnockocTR (4.8.10) opropombs-
geckoit dases mescsmoT. Ecm ocrasmmecs wemisic
OTpakcHMS OT rexcaroHambsoft dassl npseecTH K
MHHHMATLHOMY TIEHOSHCIICHHOMY BIUTY. NapaMcTp

€ WieMCHTApHOA SYCHKH COKPaTHICE B jBa paia
a=4.1783, =10852 A xoropui
poamneTks coctaka 353 wmon
cucreme Cu-Te /3.
Ecm npopomasts Harpes, npm 873 K sec
appaKIproHHLIc OTPAKCHHAN MPHBAUICKAITHC ITk-

CaronAILHOR H CI0 CBCPXCTPYKTYPHON OpTOpOM-
Guvccxo#l $aic, HCICIAOT W B NpPCAHCM

% Tes

PCICTEH IEXCArONAMLIOH, opTopowGbwsccxolt o
INMIK ¢ass: npuscacsn B2 puc.l, (¢ NApaMCTPs &
M € rexcaroMaILHoN $ad B napamerpu 3. b uc
opropouGmsccxoil dass B mHTepsane 293-573 K
PacTYT AMHCHIO.

mwe | : L EL;
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cocrasa CuinTe /Y, B oTpaxcHNN OT pECTXH
opropomGericcxoit $asel c napamcTpasn a=7.3284,

b=22.1948, ¢=359513 i KOTOpas SEISCTCH
CBCpXpeImcTRO# rexcarosumioil dase: /¥W. Kpome
TOTO, OfHa W3 MHTCHCHBHMX oTpaxesmit (311)
npunavicANT sucokoTesmncpatypioin [1IK $asc.
[pm 373 K orpamesnse o1 mmocxocteit (006) (300) »
(00.18). npusamcxamMc rexcaroHaabHOA $ase,
HCSCIAOT, 8 oTpamemms or mmacxocten (2.0.10),
(00.15) rexcaromamsoii w (127) powmbersccxof

T 573 K orpamcsms oT muockocTei THna (ool) sec-
$£33007, 2 oTpaxeHne oT mrockocTH (00.18) samoso

8 medpaxiosof KAPTHIC CYMCCTBCHHLIX HIMC-
senmi ne pafmomacres, mams npu 773 K noss-
mﬂmmqnm oT
mocxocTi (111) paneTxi snicoxoTeMTnICpaTYpHO#H
UK dax [lpm T>785 K obpasen nommoctnio
s ssicoxoTemncpatypiyio 1K

IMIK $a3 3 3:3asHCHMOCTH OT TCMICPETYPR! Npea-
craancHa Ha pic.3. Kax mupio 3 prc.3 mapaseTp
a opropomGersecxofi $asel npu 573 K nperepnesa-
€T CKAY9KH, 2 NapaMcTps! b HasHHas oT JTo# TeM-
mepatypst 1o 785 K ocracTes mocTomiERIM, MpH
ITOM MAPaMCTP € MPOMRCIIEACT MHHECHHO pacTH, HO
scmcHee, SeM 1o Temnepatypit 573 K. B Temnepa-
TypEoM EETepsane 293:785 K napamerp a rexca-
rosamLHoR Gatel pacTeT MHHCHNO, 2 MAPAMCTP © 10
TeuncpatTypsl 573 K pacrer mmiciiso # npu JTo#
Teuncparype nperepnesact ckawkn.  [locae yroro
Teunepatypa ao 785 K npogomnmaer pacrn manci-
HO. JTH HOMCHCHHSE JHASCHHH MapaMcTpos peineT-
KM rexcaroHaisEol B opropomGiricckofl das! ne
amemoT Ha napaserp MUK pemeroe.

Ecma cpassmrrs pric.] | 2 1 3 MOKHO 3aMCTHTS,
970 MpPH SACTHYHOM MOMODGHOM SAMCINICHMN
mﬂmmlmtmu‘l‘e

EOMHATHON TCMNCPETYPS B KPHCTRIDEX
Cw.-h-ﬂ':.ﬂnﬂn:ﬁwem
pHuHON rexcaroHULHOH paneTXoill CYmecTsyeT W

PONCTEH, T.C. Bcpwp =0y, Dopmp230y H Copmpep=5Sca,
mea=T289A

W /r‘o"e 5.90
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Pucd. MocncaosarciahiocTh YKIRJIKH CHOCE
UIOTHCHIDGH 3TOMHOH YIAXOBKH THIA
ABCABC... s I'lIK crpyxType. ATOMHSE
MIOTHITHR Ha MIOCKOCTL

CIIpOCTIApOBatiLl
(111) (passcpsi B PHCYHES MPOMIBOITLIELIC).

Ipu T>785 K obpasen nommocTsio npespa-
macrcs 8 sscoxoTemneparypayo UK dasy »
JaPHECHPOBAHILIC B MPCAHCM MHTCpsanc yrmos 6
eppaKIMONHLX oTpamcHEl npesyyexar LK

pancTxc ¢ napascrpos a=6.1452 A
H3 saine MUOESHHOIO SCHO, Y10 ICKCOfO-

BarbHas $asa ¢ napameTpann 3=4.17, c=2165A. 8



KOTOPOil KPHCTAUTHIYIOTCE MATPHIHBIN KPHCTRILT
Cuy »Te, COXpanSCTCS NPH SACTHYHO HIOMOPHHOM
samcinennt atomos Cu?* (wommsdi paymryc 0.80)
ATOMAMM Zn?* (083), Te B8 obpaumax
CuissZnewTe npw xoummaTHON TemMmcpaType Da-

PCIICTROM rexcaroHaTLHON $a, 3 ¢ yRCIHYCHHOM
xommssccTea atomos Zn, 1.c. B CuissZne »Te npu
KOMHETHOHR TeMncpaType crabmmoMpycrcs M =u-
coxoremneparypuas 'K dasa.

B rexcarosansHOH POmCTEC aTOMOB ToIDIypa
ATOMEI MCTAUE MMCIOT OKTANIPHYCCKYIO KOOPAM-
HAIDNO, KOTOPas MPH PAcCMOTPCHHWH B Hampasmc-
HHH, [CPOCHIMKYILSPHOM OCH ¢, MPCACTARNSET
cobofil NOCACAOBITCALHOCTL CIOCE ATOMOB OJHOIO
sl _AB-AB.. . B rexcarosanssoil  KpHCTRIUIN-
Seckofl CTPYKTYpe mioTHoYNakosanmkie (001) cion
ATOMOE DACOOVIAIANOTCA TPVl AL ApYIOM B [HOCiic-
nosatempoct . AB-AB._ | 1e aroumm tpemero
CHHOS YIORCHM Haj aToMauu nepeoro cios. B MUK
crpyxType mnockocTs (111) mmeeT Taxo# e nops-
AOK YXKIAAKH 3STOMHOTO CIOS, YT0 H COOTBCT-
CTBYIONHE TUIOCKOCTH [EXCArOHATLHOND KPHCTA-
73, ONHAKO PACTIOIAralOTCE JPYT HAX ApYyToM B

STOMOS MCTRUIA, H TCTPANIPHYECCKMI MCEIOYUIHE
BOCCMS, T.C. jiba pasa Goasine, 9CM MOMHIME aTO-
moB. JTH MOIMITHH ATOMB MCTLIA MOFYT 3AmOMN-
HNTL [ISTHEOM HIIH SacTH9HO, Y10 OPHBOINT K i5-
MCHENHIO cBoficTs B k ofpajrosamino HHLIX CTPYX-

Kax Ga010 OTMCHCHO, CIOM B I'CKCATOHANLHOH
[MOTHOYMAKOBAHHOH PCIICTKE  COOTBCTICTBYIOT
mockoctaM {(ool) . a 8 I'IK pemerxe - (111). Pas-
HHIA B JTHX CTPYKTYPAX JAKNONSCTCS JIHITS B pas-
manofl nocienosarenbHocTH cioes. [lpu npespa-
memn [TIVSIK nmoexocts (111) MK smomn-

Tatmua 2

Pacucr madpaxTorpam xpiicTamia Cus nZnessTe, SaMMcamngX NpH pavTHNILIX TCMICDETYPax

lNexcarosam.uas Opropoubusccxas MNMapamerpu: memen-
T [ S Uls Tapso# Swcixn,
1 () Ay A - fm s (A)
26992 3 26991 008 26991 254 Fexcaronansxas
23991 100 23992 009 23989 270,00.15 a=4.155%9
21554 20 21554 00.10 21602 0.10.4 c=21.5926
L8377 15 - - i.8376 2105 Oproposbrsccxas
93 1.7995 62 1.7993 00.12 1.7975 384.00.20
1.5502 18 - - 1.5493 475 a=7.3294
1.4393 62 1.4395 0015 1.5361 530,00.25 b=22.2113
1.4096 15 - - 1.4095 4510 c=36.3216
27116 100 27131 008 27126 254 INexcarosannias
21710 29 21704 00.10 2.1602 0,104 a=4.1783
1.8425 21 - - 1.8423 1.105 ¢=21.7044
1.8092 78 1.8087 00.12 18016 324.00.20 Opropouberccxas
673 1.5550 34 - - 1.5549 475 a=7.3384
b=22.1621
c=38.6334
873 1.8289 100 1.8289 31 I'K, 2=6.066
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Tabmaa 3

PacecT mndpaxcrorpasu xpecTania Cu: »1Zae »Te npn paunrumix TedmcpaTypax

(CakK, - muryecsme, 3 =1.541% i.h:p—ﬂ. 35xB, 10mA)

IN=carceanaas ﬁm apascTps 13ceeh-
Tom e ke Tapoll Facinm,
N . . ikl [ N—— hid -
(A) A ) g (A)
7.1912 100 7.1912 003 7.1903 00S
3.9696 50 39646 127 lN=ccaromamsay
3.5956 100 3595 006 31595 211,00.10 s=4.1706
34162 60 34169 m c=21.5737
13978 50 23971 009 23968 270,00.15
20346 30 20352 381
1.8364 100 1.8364 cuy 18355 2.10.53%1 Opropoutemcccas
293 18058 30 1.8058 300 1.3076 420
1.7974 x 1.797% 00.12 1.7976 324,00.20 a=732%4
1.5534 10 1.5581 207 . - b=22194%
1.4382 30 1.4382 00.15 1.438) 530,00.25 e=359513
13818 T 13848 20.10 13827 5280026
1.2040 10 1.2040 300 1.2051 630
L1985 30 1.1985 00.18 1.1984 5.10.5.00.30
7.1912 %0 72012 003 1.202 005
39983 50 39984 0,54
3w 50 39412 127 [Nexcar ona maas
3.4262 o 3 m a=4.189]
24106 40 24104 in c=21.6036
24004 50 2 4004 009 24007 370,00.15
20361 b 1] 20408 361
313 1.8391 100 18349 |(G11) 18370 2105331 OpTropoutersecxas
1.813% 30 1813 200 12160 n
1.8003 30 18003 00.12 1 8065 3840020 a=T7340%
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YU.GASADOV, K MJAFAROV, FYUASADOV, A1 MOVLANVERDIYEVA

THE STRUCTURE ASPECTS OF POLYMORPHIC TRANSFORMATIONS IN
Cuirs:ZnsTe CTYSTALS (X=0.00; 0.05, 0.20)

In this paper the structure aspects of polymorphic transformations in Cu: »s.«Zn:Te ctystals are studied
by high-temperature X-ray diffraction method. It is shown that these crystals, which are obtained by particial
izomorphic replacement Cu atoms by Zn atoms in Cuy»sTe consist of Cus»sTe hexagonal phase with a=4.17,
¢=21.65 A. But at the room temperature in these crystals cocxists at the same time the orthorhombic phase,
which is superstructure of the abovementioned hexagonal phase. With increasing of Zn content in Cuirs
«Zn.Tc (x=0.20) crystals high-temperature FCC phase at room temperature are also stabilized.

Y.Q.9S3DOV, Q. M,.COFOROV, F.Y.OS3DOV, A Il MOVLANVERDIYEVA

Cuy rs«Zn:Te (X=0.00; 0.05, 0.20) KRISTALLARINDA
POLIMORF CEVRILMOLORIN QURULUS ASPEKTI

Cui 3eZnTe knstallarnda yiksektemperaturiu rentgendifraktometrik metod ile polimorf gevrilmelonn
quruluy aspekti Syremilmigdir. Mieyyen edilmigdir ki, lkristallannda Cu stomlanmn Zn atomlan ile qismen,
momorf avazedilmesi yolu ile almmig Cuy nZnessTe ve Cun s57ne »Te knistallarmda Cuy »5Te - ana kristabmm
knistallagdinc: heksaqonal faza (2=4.17, c=21.65 A) saxiamr. Lakin bu kristallards otaq temperaturunda daha bir
faza - yuxanda geyd olunan heksaqonal fazamm ifrat qurulugu olan ortorombik faza agkar edilmigdir. Cui 75..Zn:Te
kristallannda Zn atomlanmn miqdanmm artmas: (x=0_20) otaq temperatunmda yuxan temperatur fazas: olan kubik

JAara nocrymacans: 09.07.97 1. Penaxtop: P.B Illagwrane.
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