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Ilpuacnen aaa nJlOTH OCTb COCTOllHI1H n Jlll xpaa 30Ha-30HHb1X nepexonon B HaH OKp l1CT aJlJla X C uC! , C uBr 

ornrcsraaerca cr ynessxoa rrpl1 T ........ O. IIp l1 B03paCTaHHI1 TCM n c paTypbl c r y n e a sxa " p a:3M bm aCTcll " B CTOPOHY 

sanpeutcnuoa 30Hbl, np n 3TOM n Jl I1HHOBOJlH OBbl il cnan nornouremra cornacyercs C n p a BI1JlOM Y p6axa. Il pn 
113MeHeH I111 cjJ a30Bolo COCTOllHI111 Ha HO'l3CTl1U C u C l l1Jll1 C uBr (nepexon KPI1CTaJlJl - p aCnJlaB) W l1p l1Ha aanpeuiennoa 
30Hbl MCHlleTCll HC3Ha'lI1TeJlbHO, a n Jl I1HHOBOJlHO Bblil cnan nornouicans n Jlll MClK30HHblX ncpexonon cyurecrne nno 
nansure aaxomrr B aanpeuie na yio 30HY , 'Ie M D Kpl1C TaJlJlC npn To il »ce TCMneparype. 113Me HeHI111 W l lpllllbl 

aan peuienao a 30HbI npll n Jla BJlCHI1I1 06bllCHlllOTCli nep ecrpoa xoa 6Jl lllKHCrO nopanxa B pacnnasax C u Cl H C u Br. 

YD c.rm'lCHI1C r ennos oro pa3Mb ITlI1i nJl I1HH OBOJlHODOIO cnana nornoiuexas aaaopacnnaaon CB1l3 blBaCTCli C yBCJ1II 'lC­

f1l1CM n HCCKOJlbKO pas a ~ mJl I1 Tynbl renno es tx cjJJ1yKTy aul1I1 Wl1pl1Hbl sa npeureauoa 30Hbl - B0 3MOlKHO BCflC.'lCTDI1C 

I1C'IC3HOBCHHll nan saero nopsnxa B pacnnasax. IlOHl1lK CHHali n o c p aDHCHl110 C 0 6bCMHblM ofipas uo v r exmcparypa 
ITJlaBn CIH111 60flbllII1X (c-30 n m ) 'laCTI1U C uCl H CuBr npoannner npucyr cr aae BT Op OI O KOMnOHCHTa N aC I 

11Jl H NaBr. CnC.'l.OBaTCJIbHO , I1MCCT MeCTO n JlaBJlCHHC H KPH CTaJl flH3aUI1 11 3BTC KT I1QCCKHX HaH OCHCTCM C u C ! - N aCi Il 

C u Br- NaB r . Torna He3H 3 '1I1TCJlbHbIH cnn nr uiap uas: aan peuienaon 30 Hbl npl1 I1X nflaBJlCHI1I1 eute paa norrr nepacnaer 
asraon 8 .M , 3 aJ1KHHa 0 MHKpornepo lcHHOM CTpO CHl111 3BTCKTI1'1CCKI1X pacnnauon. 

ABTOPbI asrpaxcaror 6 flalonap Ho c Tb CODny no rpa rrrasr npcaunenra pC!.> )]Jlll nonnepaocn aenyunrx aay-nrsrx 
W KOJl pc!> (rpaar HIU-592 02006.2) . 

PACS 78 .67 .8f, 64 .70 ,Nd 

Hccnenonanns nrraaneaa s H xpacrarrnnsauan nanooa­ BnHHHHe na crtexrp rro r nouic mra HK C u C l He ofiuapy­
3bI (I-I et» C u CI B cr exne noxasana [1,2] B0 3M O)f{HOe )f{eHO . 

npacyr cr aae xpoxte CuC! -ratoxe NaC l. OCHo BaHHeM ):ln H B paficre npnwene n On TH lJCCKHH MeTO):l nccnenoaa­
T aKoro nu sona nocn yacan cjlaKT rr Oml)f{eHHH -resme parypn HHH nnan neana H xpacrarrna aauan HaHOCIICTeM B CTC K.~C. 

I-1ccne):lOBa HHH TeMrrep arypHbl x H3MeHe HHH cjlOPMbl COCK­

TpOB cjlYH):laMeHT anbH o r o norrrourc uira HI{ CuC l H CuBr 

n : Iasn CIU1.H rro c paBHeHH IO C 06b C;l.IHblM C u C l. H<l> C COCTa ­

BOM C u C I - N aC ! OTHOCHTCH K 3BTeKTWlCCKHM CHCT e MaM. 
rr03B OJlH JlH aHanHT HlJeCKH onncan, [7] crtesrpu 3KCHTOH­ClJI1T3 f; TCH, lJTO 3TH CHCTeMbl He CMCW I1Ba lOTCH B TBep):lOM 
uoro H 30Ha -30HHoro nor nouienaa 3T lfX CHCTeM , Mero­

COCTOHHHl j H CMeW HBalO TCH B pacnnaan eaaov COCTOHHIIli. 
):lOM 3K CHT oHHo -T epMHlJeCKOrO anan asa [8] MOlKHO OTIpC­

,[Lc HCTIHlTe.lbHO, ac cnenonanaa OrrTI1lJ eCKOrO nornouienna 
LlCm ITb 0 6JlaCTH 'rexrnepar -yp cymecrnoaanna rre p coxna­nan oxpac r annoa (HK) CuC! He 0 6Hap y )f{ I'Ll h BflHHHHH KOM­
)f{):lCH HbIX HP, BKflIO lJa lOll.J.1IX KOMrrOHeHTbJ C u C I - N aCl II 

rrOH CHTa NaCl na COCTOHHHC KpHCTanJII1lJeCKOH peurer xn 
Cu B r - N aB r. Anarnts OTnWlHH cjJy rutaMeH TanbHoro norno­

C uCl [3 ,4] H COOTBeT CTBeHHO aa crrexrpsr cjlYH):laMeHTanbHo­
IUeHHB 3T HX CHCTeM B COCT OHHHH nep eoxna x nen aux HP, 

r o norno uiena a. O...\iiaKo so np oc 0 crpoeuau pacnn ana 3THX 
m e HeT 3KCHT OHHblX COCT OHIIHH , OT rrOrJIOIUCHHH HK 

CHCTeM OCTa eTCfl OTKpbITbI M. Corrracao HccnellOBaHHHM 
C u Cl H Cu Br, m e npncyr cr syior 3KC HT OHIILIC COCTOR­

3anKHHa [5], pacrmas 3 UT e KTHlJeCKOH CHCTe Mbl HMeeT r e­
HH H, BbIHB Hfl HOBbi e na mrae 0 CTpoeHHH HP 3THX CII­

'rep orexaoe cr pocnac. Buacrrcune cr poea ns aano pac nna ­ CTe M. 
aa (HP) 3BTeKTHlJeCK HX CHC·I·(; ..,1 C u C I - NaC I H C u B r -Na B r 

HBnHeT CB sana se n aacr oauien pafior u . 
1. 3KcnepUMeHT

Marrsre xacrnus r B crexne rrpCJJ:CTaBnHIOT c 060 fI xopo­
lim e M OJ\enbHble 0 6beKT bl llJlB HCCfle):lOBaHH H. ami xop o w o 

H a pHC. 1 npencrannensr cnexr psr (pY WlaMeHTaflbHoro 
aaunnnenu OT ll!fCUlHI1X B03nef\c'J'U' I(I , HX MO)f{ HO Harpe ­

rrOr JIOlU eH HH HI< C uC] c o CpeA HI1M panaycov 10.6nm 
aars n o n rraarr c uas H 3aTeM KpHcTannH30 DaT b 06paTHbiM B n a an as o n e T eMrrepaT y p 80-723 K. Ilpcncrn.aas TCM­

oX Jla)l(UemJ<,oIVl 6C3 H3M eHeHHH COCT aBa. B HacToHIUHH MO­ nepary p a ( Kp HBaH 22) COOTBeT CT BOBana p acrrrr an n esno­

MeHT w: u pen crannserca B03MOJKIibIM rrorry-nrn, HaAe)f{Hble My COCTOHHI1IO H<l>, u x rrro-raiourea KOM rrOHCHT C uC!. Ilpn 
nannsre 0 COOTHOUlCHhl1 p a3nHlJHbIX KOMrr OHeHTO B B Het>. Te MrrepaType 80 K ( Kp HBaH 1) B cne xrpe nor n ouieu na 

BnHHHl1e COCTana Hetl n a 'rexme paryp sr nrranneana H rrpO HBnHIOT CH ABe nonocu, c a ssannsre C n ornOIllCH II CM 2 1.2" 
Kp llCT aJUlH3aUIHI lJaC1'HU CuC! rr OKa 3aH O [6] u a n p a vcpe I1 Z 3-3KCHT OHOB B «pncranrre C u C ! [9J. M aKcIfMY Mbl nO,l OC 

3aMeH bJ sroporc KOM nOHeHTa N aC! ira N aBr. TIPH 3TOM nor nouieaaa Z J,2" H Z 3-3KCHT OHOB n p u 80 K pacnonoxenu 
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P..,c. 1. Cnexrpsr epYHLlaMeHTaJlbHoro nornoureaaa HK CuCl co 

CpellHI1M pannycov 10.6nm. Ha BCTaBKe rtoxasaua LlJll1HHOBOJl­

HOBaH xacre cnexrpos B nOJlyJlOrapH<j>Ml1'leCKOM Macwra6e. Kpa­
naH20 - uasano nn aaneans, Kpl1BaH 22 - cnexrp nax opacnnaaa. 
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I ­ P..,c. 2. Tevneparypeue H3MeHeHl1H B cnexrpax <jJYHJraMeHTaJlb­
II noro nornouieaaa H K CuBr. Ha BCTaBKe noxaa ana ,'1Jl l1HHOBOJl­
,- HOBaH sacrs cncxrpon nOrnOmCHl1H B nOJlyJlOrapl1<jJMII'leCKOM 
I, MacwTa6e. Tenncparypasm w ar COCTaBJlHeT OKOJlO 30 K. 
( 

npn 3.299 11 3.232 cY. 3TH nannsre npaKTH'iCCKI1 connanaior 

C uaHHblMH pa60TbI [9], nonyqeHHbIMI1 aa OCa)KileHHbIX na 

xsapu f1JICII KaX CuC!. 

H a PI1C. 2 rrpencrannen u crrexrpsr epYH):(aMCHTaJIbHOfO 

nOfnOmCHI15I HK CuBr co CPCilHllM pazurycoxr oxono 10 nm 

npn Te~mepaTypax nsnue KOMHaTHoH. Ilpa nonsnueaaa 

r exmeparypst Ha6nIOilacTCH P Hil H3MeHCHI1H B Cn CI<Tp aX 

nornourcnaa, npencrann eaaux na p u c. I H 2. D p OHC­

XOnHT cnsar B «oporxoaonaoayro otirracrs H yWHpcHHC 

norroc nornouteans Z I,2 - H Z 3-3KCHTOHOB, a TaK)KC OTHO­

CfITCnbHO 6bICTpOC oc natineune nonocsi rrOfnOmCHI1H Z3­
3KCHTOHa. H a BCTaBKaX K puc, 1 H 2 npen cranrreu sr cnercrpsr 

3KCl1TOHHOfO rrornoutenna B ofirracra Jlnl1HHOBOnHOBOfO 
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crrana. B ofioux CJIy ' IaHX Ha6 JIIOnaCTCH "Y3JlOBaH TOlJKa" 

rrpn HCKOTOpOH :m c prHlI Eo. HHiKC yxaaan n srx 3Hc p r lll1 

rrornoureauc npaKTHlJCCKI1 3KcnO HCIIUHaJIb HO crrau aer IJp l1 

YMCHbWCII llH sneprn a epOTOHOB (cn ear p u Cn pHMJIHIOTCH 

D KOOpJlHHaTax In(K) - E), lJTO corrracyer c s C n palUIJIOM 

Y p 6ax a [10] 

(J (Eo-E))
K(E. T ) = Kocxp - kT . (1) ( 

3ilCCb Eo H Ko - napavcrpsi, onpCIlCJlHCMblC CBOHCTBaMH 

CpcnbI, (J - rrapauerp, on pen en snoum n resmepary pnoe 

y nmp ea n c crrercrpa norrrouiea u a, k H T - rrOCTOHHHaH 

DOJlbUMaHa H 'r c xnreparypa. 

Ilpn 3HCp fl1H Eo nOfJIO lllCHHC HC MCHHCTCR D Wll pOKOM 

naanasoae r esmcparyp. Ha pII C. 3 nOK333H XO,U H3MCHCHII H 

OrrTHlJeCKOrO norrroureaus HK C uC! II C uBr npn a ar pese 

no nJiaDJICHI15I 11 OXJIa)KilClIlIR HP no KPII CTaJIJ1H3aUHH. D PH 

nJiaBJIeH1Il1 HK (B 06JIaCTH rcxm ep aryp u T ) IIC'IC33IOT m 

3KCIlTOHHbIC COCTOHHHR - nor. OIllCHIfC nanaer, 3 n pn 

KPl1CTaJIJII13aUl111 (B 06JIaCTI1 'resm ep aryp u Tc ) 3KCIITOIlIIbiC 

COCTOHHHR DHODb rrOHDJIRlOTC5I Ii no r rrouienne B0311paIua­

eTCH K npeaoresry COCTORHI1IO. B rre 06JI3CTlI epa30DbiX 

nepCXOJlOB nOrJIOlllCHHC HK CuC! H Cu Br npn ::mcpr mr Eo 
MCHRCTC5I He3HalJHTeJIbHO B WHpOKOJ1 06Jla CTlI 'rcxmcpa­
TYp . D OrJI OlllCHHC HP C KOMI10HeHTOM Cu C I TaK)KC MaJIO 

MCH5ICTCH npn OXJIa)KJlCHllll DIIJIOTb no H3lJaJIa KpHCTaJlJl l1­

33Ulm. B cnyxae HP C CuBr nornoureuae oxens CI1JIbHO 

YMeHbwaeTcR C nOHIl)KCHHCM resmeparypu. TaK KaK B ofie­

I1X CI1CTCMaX Ha6moJl3eTCH 3HalJHTCJIbHOC nepCOXJI3)KnCHllC 

npn Kpl1CT3n JIH3aUlU I HP, D03MO)KClI BbI60p HCKOTOpOH 

TCMl1epaTypbI TE, n pn KOTOp OH B03MO)KHO cymecrscaaaac 
nccnenyewux CI1CTCM KaK B Kp IICTaJIJIl1lJCCKOM, TaK 11 B 

paCfIJ1aDJICHHOM COCTOHHI1H. 
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P\.1c. 3. 3aBI1CI1MOCTb nOrnOmeHI1H HI< CuCl (1) 11 CuBr (2) 
npa JlI1HeHHOM sarpeue LlO nJlaBJleHHH II oxnaxcrc aun LlO KpI1CTan­

Jll133UI111. Crpenxavn YK33aHbI HanpaSJlCHHH xona TCMncp aTypbI 

H nOJlOlKeHI1H TeMnepaTyp nJlaBJTeHI1H Tm 11 KPl1CTaJlJlH3aW111 T,. 
TE - reu neparypu 113MepeHI1H CrreKTpOB nOrJlOllICHI1H 11K 
11 HP. 31lepm H <jJOTOHOB OIITI1'leCKOrO 30Hua £0 - 3.242 (I) 
11 3.00eV (2). 
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2.	 <J>yHAaMeHTanbHoe nornouieaae 
HaHoKp~cTannoB CuCI ~ CuBr 
~ nepeOXna>KAeHHblX aaaopacnnaeoe 
CuCI-NaCI ~ CuBr-NaBr 

H a pHC. 4 H 5 npI1BC,T:\CHbl peaynsr ar si cpas aarensaux I1C­

cnc,UoBaHIIH <pYH,UaMc HTaJlbHoro rrornouienna t.IaCTHU C u C I 

(npa 502 K) H CuBr (rrpn 665 K) B KpHCTannw-IeCKOM (Kp H­

nsre 1) H pacnnaanenaou (xpasue 2) COCTOHHHHX. O p H 

nepexone B pacnnaanea aoe COCTOHHHC nafirnonaer ca I1Ct.IC3­

HOBC1II1C 3KCHTOHHbiX COCTOHHl1ll. B ofinacra 30Ha-30HHb1X 

nepexonos TaK)I(C npoacxonar cyuiecrsennue H3MCHCHI1H. 

Hafimonacxru e cnercrpsr <pYH,UaMCHTanbHOrO nornoute­
HI1H H K MO)l(HO paanoaorrs aa 3KCHTOHHoe 11 30Ha-30HHOC 

nornomea ae. 3 0 Ha-30 HHo e nornomenne onncsmaer cs COOT­

HOWCHl1eM ( 1 1) B [7] 

ute, - E) ) - 1
a (E , T) = I ( e- + 1 , (2) 1'1'­

rne I - cana OCUIUlJlHTOp a 3KCHTOHHoro nornOmCHI1H, 

Eg - WHpl1Ha 3anpCmeHHOH 30Hbl, (J" - K0 3<P<PlU.\HeHT 

ressncparypnoro yumpeuaa cnexrpa 30Ha-30HHoro norrto­
m C1II1H 

1 
(J" =	 - - . (3)

Xg -	 Xv 

3,UCCb Xg H Xv - cooTBeTcTBYlOml1C K03<P<PHUHCHTIJI TCp MO­

,UIIHaMlIlJeCKHX <pnYKTyal \Hll [7] L1nH n036y)l(,UeHHoro COCTO­

HHI1H (,UHO 30Hbl npoBo,UHMOCTI1) 11 OCHOBHoro COCTO RHHll 

(nor cnox BanCIITH0I1 30HbI ). 

O p H pacxer e no (2) 30Ha-30HHoro nornOU.\C1II1R nns H I( 

C uCI (xpnnaa 3 ua pHC. 4 ) rronyxunaci, cncnyroumc 
OCHOBHbIC rrapaverpsr OnTHlJeCKHX rrepexono s: 1=2.1, 
E = 3.414 eY , (J" = 1. Ilonfiop rrapaverpon rrpOH3BO,!lHn­g 

CH ,UO nonyseana clIMMeTpHt.IHOH rrcnocu 3KCHTOHHoro 

3 .0 C u CI 
zR = 10 .6 nm ! 1,2 1 

2.5 2T= 502 K 

~ 3 " " " ~=--- • .....--~" "	 ••<-'2.0 
Crist. /'\4:' .···5 

&:'1.5	 

6,.. . 

" '.,' 0 

, '. ", ' 

':" , ,, , 
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r:l 1.0 

0.5 
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PHC. 4. Cnexrpsi <PYllnaMeHTllJIbHOrO nornouieaaa x acrau CU<::l 
B KpHCTllJIJlHqeCKOM (I) II paCnJlaBJleHHOM (2) COCTOHHII ­

HX. K p lIIJblC 3 II 5 - pacxer cornacno coornouremoo (2) 
30 Ha'30 HHo r o nornomcnna H K II pacnnana COOTlJCTCTBeHHO ; 

xpnaaa 4 - 3KCHTOHHoe nornoureane HK ( p a31l0 CTb xpnnsrx 1 
II 3); KpHlJ aH 6 - nOfJIOIllCHHe lJ fJly6l1HC 30Ha-30HHblX nepexo­

nOB (pa3HOCTb xpansrx 2 II 5), 

5 

R = 10 n m 

T= 665 K 4 

CuB r 

2 .8	 3 .0 3 .2 3.4 3.6 
E,cV 

PHC. 5. Cncxrpu <PYH11aM CHTllJI bHOr O norn ouremrs qaCTIIU CuBri 

KpI1CTaJJJIl1'1eCKOM (1) I I paCnJl aBJlCHHOM (2) COCTOHHlIllX. OCTa%· 

HblC 0603HaqCHl1H re »ce, 'I TO aa pIIC. 4. 

rrOrJIOm CHHll. PaCt.ICT cnexrpa HP CuC I - N aC l npu Tofl 
)I(C r eu rteparype (xpnnas 5) noxasan 113MeHClllle OCHOD' 

HblX napau erpoa ,flJl ll 30Ha-30HlIbIX ncpexonon: i; = 2.23, 
Egm = 3.528 c Y , «; = 0. 3 5 . 

Ha pHC . 5 n OKa3aHbI peaynsrar u ananora-nu,rx pacueros 
nns ClICKTpOB nornoureua n xacruu CuB r B CTCKn c. Pacser 
30 Ha- 30HHoro nornouieuua no COOTHOWCHHIO (2 ) nan c.ne· 
'uylOu{lIe n apaMCTp bI: JlJIH Kp HCTaJlJllI t.ICCKOr O COCTOHHHH ­

I = 2.98, Eg = 3 . 154 eY, (J" = 1, JlJlll pacnnanncuaoro co­
CTOllHI1H - f m = 3 .1 9 , E~ m = 3 . 13 0 c V, (J"m = 0 .52. 

B cncKr p ax pacnnanos OTCyTCTBy CT 3KCHTOHHoe nOL10­

m CIII1C, II Kp aii c!>YH.U.a:-'ICIlTallbIlOr O nornourcuas MOlKHO 

nononsa o TOllH O axcrpanonapoear s p a3M blTo H CTynCHbKOil 

H COOTBCTCTBHlI C COOTHOWCHl1eM (2 ). P a3HOCTh (KPI1BbIC6) 
3Kc rre pIIMCHTanitHOrO cne xrpa c!>YH.U.aMCHTanbHo r o norno 
mCHHH COOTBCT cTuyIOm c ro HP ( KpHBbIC 2) H paCqCTHOfO 

cnexr pa 30 Ha-30HIloro nornomeua s (xpansre 5) npaxra«. 
CKI1 panna nymo B 0 6 JlaCTH jJ.nIlHHOBonHOBo r o crtaaa nOf,10' 

U.\CHJlll nn n CHCTCM Cu Cl H C u B r. 0 0 3TOMY napaverpu E~ 

11 (J" ,UJlll 301la-3 0 HHb1X ncpexonon B crty-rae HP 3TI1X CI1Cm l 

onpenenmor cn C nocr ar o-ra oa 'uOCTOUCp HOCTblO. 

113 an an naa pac vermrx nauu ux An ll C uCI (pu c. 4 ) MOiKHO 

C,UCJlaTb BItIBO,U 0 HC3Hat.II1TCJlbHOM (aa + 0 . 1 14 CV ) YBe..111· 

qeHHH WHpHHhl aan peni cn uoa 30 1lbl C u C! npa nnasneana 
B cnyuae C u B r (pHC. 5) ump nu a aanpeuie aaoa 30Hbl "PH 
rrna anenuu, naotiopor , YM CHbUUUIaCb ua 0.02 4 cV 

Cornacno [2], PllJlOM C xpncrannau a C u CI B nonocrn 
CTCKna MOlliCT HaXOJlHTbCll ,UO 3 0 vol.% Kp HCTann OB NaC!, 
Ilocaonsxy ClICTCMa CuCI -NaCIllBn ll c Tc H 3BTCKnt'1CCKOii, 

npn nnanneann JlOn }KCH ofipaaoaar sca Ho p ManbHbl f! pac 
TBOp. 31'0 1l0n)l(HO npHBCCTH K CMCmeHHIO Ha6nlOJla C ~ lOiI 

Um p llHb! aanpeuiena on 30 Hltl aa 30% 6 JIH lliC K nrapnne 
sanperuemroa 30HbI N aC ] (oxono 7 CV) , T. e. HU 2 - 3 eY. 

CD L-1 3L-1 Ka rsepnoro rena, 2007 , TOM 49, Bbln. 7 
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OIlHaKO HC3Ha'lHTCJIbH OC 11 3MCHCHHC umpaasr sanpemeanoa 
lOHbl sa p HC. 4 H 5 CBH,1lCTc.nbCTB y c T 06 OTCYTCTBIIH 1l3aH­

lloll eHcT BH H B p a Cn JIaD C KpHCT a.rlJI HT OB CirCl a N a C l (CuBr 

II NaB r ) , 'IT O eure pas ,1l0 Ka3bl BaCT npaBHJIbHOCTb BbIBO,1la [5] 
orereporeanov CTpOCHlIH 3B TCKT H'IeCKHX pacnnaaoa. 

113Mc HCHlIC ump HHbl sanpeureaaoa 30Hbl na 114 me V 

rrpHnnaanenmr HK CuCl H aa 24 m c V npa n JIaBJICHHH HK 
CuBr MOJKHO 06bHCHHTb nepecrpoasoa 6JIH;.K HCrO nopsnsa 

.<.' B paCnJIa BC, COCTOHm c r o H3 KpHCTaJIJIlrrOB HHOH CHM MeT­

pHH, 1.J CM 06bCMHbIH KpHCTaJIJI 111. 
ITPH nJIaBJICHllH CKa'lKOM rrpoacxonur 3HalJHTCJIbHOC 

YMeHbWCHHC napaMcTpa (J": nOlJTH B 3 pasa llJIH CuC l 

II B 2 paaa )lJIH Cu B r. YMCH bWCHHC napasierpa (J" )lJIH 

30Ha-30 HHb1X ncpexonos npa nJIaBJICHHH CBHllCTCJIbCTB YCT, 

ccrnacao COOTHOlllCHHlO (3), 0 3Ha'lHTCJIbHOM B03paCTaHHH 
lBr II TennOBbIX epJIyKTyal.(HH y p ODHH na a 30HbI nposonaaocr a 
ans­

(pacTeT K0 3epeplII.(lICHT Xc ) rrpa epa30B o M nepexone 1I3 KpH­

CTaIInH'ICCKOrO B paCnJIaBJICHHOC COCTOHHHC. Ecrrn n p HH HTb 

K03<P<P HUIiCHT TCnJIOBbIX <pJ1y KTyaUHH nOTOJ1Ka BaJICHTHOH 

30HbI Xv = 1, T O 'rertnoaue tprryxry auaa 3 HCprCTlIlJCCKHX 

TO n COCTOHHHH llHa 30 HbI npOBOlllIMOCTJol B p aCn JIaBC CuCl 

H OB ­ nosra B 4 paaa np ca snuaior (Xc = 3.86 ) epJIyKTyaUIiH 3HCp­

.. 23 , renrsecxax COCTOHHl1t'r nOTOJIKa BaJICHTHOH 30 H bI. B p a c­

11.:1aBe C u B r COOTBCTC TBylOLUH H K03epepH UliCHT Xc = 2.9 . 

~ TO B 3Ha'lHTeJ1bHOC YClIJICHIiC a M l1.mlTYilbl T Cn JIOBbIX dmyxrya­

C'iCT Ullii 30 HH bIX COCTOHH HH B p aCn JIaDC M O)l(CT 6 bIT b 06y ­

CJI C­ croeneno aM o p epHo l l npo cno axoa M )l{Jly Kp HCT aJIJIH TaM Jol 

II KaK CJICll CT Il HC YDCJIl1lJCH HCM 06bCM HbI X epnyKTyal.(JolH B 

CO- KpHCTaJIJIliT ax. 

r JI O­ CnHCOK nareparypst 
;.KH O 

,KOl l III B.B. Forryfixos, B.A. U,exoMcKHH. <t> H3HKa H XHMHH crexna 8, 

C 6) 
[,JI O­

416 (1982). 
ill B.8. rOJly6KoB, B.A U,exoMCKI1H. <t> 11311 Ka 11 XI1MI1H CTeKJIa 

ia O 12, 206 (1986). 

11 e-
r JI O­

,I Ex 
:reM 

131 A.B. EKil MOB, AA OHYWCHKO, A.[ n JIlOXHH, An, JI. 3¢poc. 
)/{3T<t> 88, 1490 (1985). 

[4) A.1. Ekimov. Phys. Scripta 39, 217 (1991). 
:51 B.M. 3anKHH. )f(<t>X 79, 763 (2005). 
[61 n .M. Banou, JI.B. Fpaxena, 8 .11. JIcHMaH. <t> 11311Ka 11 XHMHH 

CTeKlIa 23, 187 (1997). 
;.KH O 171 n .M. Banos , B.H. JIeHMaH. <t>T T 44, 694 (2002). 

" JI I1­ [81 n.M. Banos , 8.H. JIeHMaH. <t>TI 41, 310 (1999). 

HII II . 19 M. Cardona. Phys, Rev. 129, 69 (1963). 

n p l1 
pO M.v. Ku ri k . Phys. Stat. Sol. (a) 8, 9 (1971). 
Il l) K. KpOKCTOH. <t>H3I1Ka JKI1.llKOrO COCTOHHIl H. Map, M. (1978). 

400 c. 

)cn l 

aCI. 
K Ii, 

ac­
MOH 

II lKe 

l eV. 

In . 7 10 <D1I1 3111Ka rsepnoro rena, 2007, TOM 49, s u n . 7 


