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HNoaxysens HOBHe jaEmHe 0 mMeHTpax OKPaCKU B KpHUCTaIIax Na%ﬁh‘nnnpomnnmx

ABYXBAJICETHEME EaTHOEEEME NpmMecsM. OGHADY/KeHb TePMIIecKir CTAGH b HETe IeHTPH,

. lANINHE NOJOCY moraomesns npu 365 HM, U H3yYena KEHETHKA pacuajia meHTPOB OKPACKH
B NPHCYTCTBEE 3TOI0 HEETpa. g
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CnocodHocTs mex09BO-TazoHIHEIX KpnCTanJIoﬁ“@HT) aKKyMyJInpOBaTh
PagHanmHEOEHHE FedEETH BO MHOTOM OTIpeJIeIACTCA “WCAOBUAMA CTAOMIN3AIIHIT
ABIPOSHHEX HPOAYETOB paxmoamsa. K comxanenuid, 3a Gomee gem IOJTYBEKOBYIO
HCTOPHIO M3YYEENS 3JEETPOEHO-THPOYHHIX TPOWECCOB B MOHHEIX IUDIeKTPH-
KaX CTPYKTypa PsAjia AHNPOYENYX NEHTPOB OI@I’K (Vy, Vs, V,) ocraercs okon-
YaTeJbHO He pacIEdpPOBaHEOI.

B mocienEme rogm moayweEm 3k eHTaIbHEIE MaHHBE [1-¢], cBHme-
TEIbCTBYOIHE 00 yIacTwm mpmM HOHOB B ()ODMHUDOBAHME HEKOTOPHIX
IIeHTPOB OKDACKH, HMENIIET npupony. Hampummep, pokasama
BO3MOKHOCTh CTa0mamsammm 4TOMOB TaJOHJA IPHUMECAMEH TI'OMO-
noramm [']. ITpm atom obp ® Vy-mesrp. B npucyrersnn npyxsanenTaEx
HWOHOB MIEI0THO3EMETh o2 8 pemerxe IIIKT oGmapymxena TeHepa-
oA OeHTPOB OKpac HasBaEWe NeHTPoB Xeiica—Hukoxsca
(VX—H) [2] Hayj it

(bQI{TOB B IIpuc HMeceill Mu CTOARHyIHNCH IpH H3VYeHun CIIEKTPOB

OITHIECKOTO II usa kpmcraizos NaBr, aermposammmx momamm Ca*+
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Hpucr OysKaTHCh PEHTTeHOBCENME Iygaum IpH KOMHATHOH TeM-
meparyp yoraHoBke YPC-70. Pemrremosczas tpy6ra ¢ Mo aHOJIOM pa-
Gorana Bpemume 60 kB, 15 Ma. Hecaexyesmie ofpaznu 001a1a10T BHCOKOIT
THT ongaHOCTbI0. [loaToMy Bo m3bemamme morzomemms Biarm ToCJie BEHI-
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A OHHM XDPAaHUINCH u oﬁnyqa.‘mcb B 3aDaSEENX NO0JHITUICHOBEIX

a puc. | NIpHUBEEHH CHEKTDPH BO3GYRAEHEOTO HOrIOmEHHsS KPHCTAJLIOB

Br (xpmBas 1) m NaBr+0.5 mon.% CaBr, (spusas 2). M3 pammmx, mpen-

TABJICHHKX HA PHCYHKe, BUJHO, 9T0 IPH BEEJEENN B Demerky moHoB Ca't*
B CHEKTDe ONTHIECKOTO NOTJOMEHN A, HOMIMO XOPONIO M3BECTHHIX HPOTHBIX
110J10C, MOABIAETCSA HOBASA MHTEHCHBHAS II0J0CA € MAKCHMyMOM IpHm 365 HM.
Ona BosHmKaeT u mpm JermpoBaEmum NaBr momawm Pb™*, obnanarommvn
9JIeKTPOHHO-AaKIENTOPHKME cBolicrBamu (pme. 1, mpmsas 3).

Cremyer orMernts, 4To mpH MOTOGHEIX YCAOBHAX SECHEDHMEHTA B COEMH-
HeHEmax NaCl-Ca** u KCl-Cat+ CKOJIBKO-HHOYAE CYMECTBEeHHAS I10JI0Ca
B obaxacrm 365 HM He Ghlia oGHapy:;xeHa. BeposTHo, oma rammana TOJTBKO IS
NaBr m ceszama co cmemupmuecknmu ocoGeEEOCTEME 3TOro MaTepmaia.

Havm sameweno, uro F-memtper B TBEpARIX pactBopax NaBr--CaBr,
n NaBr--PbBr, oramwaiorcs uckmounrenpHo mazoi YCTOHYHBOCTBIO, IIOJI-
HOCTBIO pPaspymasch NpH KOMHATHOW Temmeparype (pme. 2, xpmBas 2). Cnon-
TaHHOE ofecrBeumBaHmE F-TEHTPOB CONPOBOKTACTCH CHEEHMmEM UHTEHCHB-
HOCTH KOPOTKOBOJIHOBHIX NEIPDOYHHX moioc. VIHTeHCcHBHOCT: moxocw 365 mum
opu dTOM M3MEHseTCs MHoTo MeHbme (puc. 2, xpusas I). Ilocae HeIrpo0JI-
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RATEJIBHOTO XPaHeHUs KPUCTAIT IPHOGpeTaer earTyio OKpacKy, o0ycIoBIeH-
HYIO DOIJIOMEHNeM CBeTa C JJIMHOI BOJHEL 365 HM. JTa OKpacka coxpaHsercs
B Teqenue mecsana. Takum o6pasom, B orrmanme ot F-nenTpos, nenTpn OKDAaCKH,
OTBETCTBEHHEIE 3a IoJ0Cy 365 HM (0GosHaumM mx Vses-IieBTpH), uMeoT 60i5-
1oé BpeMA KUBHM NPH KOMHATHOH TeMmeparype.

Romnenrpamus Vsg;-nentpos mecroxbxo YMeHbIIaercs, ecan (oTomoHu3M-
poBarh F-nemtprr (pme. 2, Kpupas 6). F-meRTpH mOYTH WMOIHOCTBIO BECBEH-
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Pue. 1. Cuexrpsr onrmaeckoro IOrJo- . Puc. 2. Penarcamms JeCKOTO
menusa kpucraynoB NaBr (7), NaBr- LOIJIOmEeHus: F-110. II0JIOCET
+0.5 M% CaBr, (2) u NaBr- 365 M mpu BH, BaHUHN KpH-
+0.05 M% PbBr, (3), oGmygemmerx CTajllIa B TeMHOIK 2), Opu Bo3-
npu 300° K penTreHoBeKmMI Iyd9aMu. Oysnennn  F. eToMm (5, 6), mpm
Bo30YsKTenntt, cBeToM ¢ A=365 my
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BaloTCs mox peiictBmeM F-cBera, a mouoc 365 fim coxpamsercs JIOBOJIBHO
UHTEHCUBHOH (pmc. 2, Kpushie 5, 6). €posATHo, oCHApy:KeHHEe nedeKTH
He ABIAIOTCA dPPeRTUBHHIME IteH n\ peroMOuHATIIT st CBOOOIHBIX
B

M
9IeKTPOHOB. B s1oM orHOmMERH yT cebs momno6uo V,- m Vy-men-
Tpam [5 6].

B moxssy roro, uro momoca HM HMeeT IHPOYHYI0 IPHUPOAY, CBH-
AETEeNBCTBYIOT CIIeIYIOIAe oK '& ' 7
pumenTtsi. O6nyuennrie an% 7
L MO/IBEPranuch Boaaeiicnsm I
CBETA C NIMHOW BoxHEL 865 . 0.8} N
Ucrounukom yaprpadimonerosoro
UBIYYEHHS  CIyKMaa yTHas
aamna. Jlmams BBIJIEJIS-

‘mach GuabTpo . Hpu ¢o-
TOBO3OY/KICHME KpPUCTajia 1po-
MCXOUIIO peMeHHO YMeHb- 0 i ; :
IeHme CHCUBHOCTH  II0JIOCHI 300 400 500 A, um
opm F-noxocrr (puc. 2, Puc. 3. Crekrpm omrmueckoro morzomemms
Kp 4). ITpuaem F ~IIEHTPBL  gpucTammon NaBr-+0.5 M% CaBr,, o6ayseramx
0

b

BaJUCh ¢ 6OJBIION CKO- mpu +70°C (7) m +90°C (2).
P y Y€M CKOPOCTH UX CIOH-

TaHHOTo TeMHOBOro pacmama. Ciexgyer ormMermts, uto B TO00HHX yCIOBHSX
9KcHepuMeHTa B Kpmeraiinax NaBr, me copepRamux Vg -nenTpH oxpackwm,
paspymenus F-nuenTpo He mpomcxommro. Hawmm tamme YCTaHOBIEHO, 9TO
IIpu HarpeBaHunm o6ayYeHEEX kpucraxnoB NaBr-Ca** B ofxacrm TepMmge-
CKOTO DA3DYIIEHUs Vg -IeHTPOB OKPacKHm IMOABIfETCH KOHIeHTPaHOBEHAS
Tepmo-dJ[C, 3HAK KoTOpOIi ykasmBaer Ha 0CBOOOK/IEHHE JILIPOK M3 JIOBYIIEK.

Henrpsr Vg, remepupyrores Pajmanueil ¥ OpH TeMIlepaType BHIIe KOMHAT-
Hoit (puc. 3). Ilomoca 365 um B IPHBEJICHHBIX HAa PHC. 3 CHEKTPax ONTHYECKOrO
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HOTJIOMEHNA ABIAETCS [0BONBHO MHTEHCHBHON IIPH TeMmeparype o6aydeHus,
paBHoit 90° C. MuTepecurM sBisercs ToT daxr, aro BHm F-, HE M-neunrpu
B YKasaHHEIX DekRHMax o0IyueHHs He CO37ai0OTCH. Jlanmoe sBrenme saciy-
JRUBAET 0C060T0 BHUMAHUSA, TaK KaK OHO IIO3BOIIIET U3YIUTH IOBE/IEHUE THIPOY-
HEIX J1eeKTOB B OTCYTCTBHe 9JIEKTPOHHKIX IEHTPOB OKPACKM, NPUCYIHX UH-
CTOMY KDHCTaJLTy.

Crpyrrypa Vsgs-menTpos B HacTosAmee BpeMs He ACHA. Tak Kak T MEeHTPHL
HOABJAIOTCA TOJABKO B JETHPOBAHHHX 00Dasmax, To MOKHO IPeIOI0KNATE,
9TO OHM CBA3AHEI C IPMMECHEIME KATHOHAMIL, [IpenBapurensusiii amamms 4wo-
Ka3eBaeT, 4T0 OOHADy;KeHHEE HAMHK nerrpit B NaBr-Ca**me moryn/Ghrs
- OTORACCIBICHEI C M3BECTHHIMH [HIPOYHHIME I[eHTPAME Xeiica— Hikoxbca
(Vx—n), Tak Rak cBoiicTBa mx PEe3KO OTIMYAIOTCA. ITOT BEIBOT BEITEKaET U3
COLOCTABJICHMA TEMIeDATYPHHX o0JacTeil CymiecTBOBAHES HABBAaHHEIX I[€H-
TpoB. C Apyroii cTopoHE, ME Habmogaam o6pasoBaHme Vsgs-TieHTPOB B KpH-
craanax NaBr, cogepmamux monsr Ph++, Opmaxo mseectmo [%], 4ro IeHTPHL
Xeiica—Huxroxbca me FEHEPUPYIOTCS NPH HaJWIME B, PEMETKe IpUMecH
C 9JEKTPOHHO-aKIENTODHEIME CBOMCTBAMIL.

Orcyrcreme moxocu 365 my B HesernpoBaHHsIX obpasnax NaBr, mo-umm-
MOMY, HE IIQ3BOIAAET OTOKIECTBHTH Vygs-IIGHTPH I Vp-nenrpamu [7].

Heobxommm paasmeitmue HCCIeI0BAHUA A\ OROHIATEABHOTO PEIICHNs
BOIPOCA 0 CTPYETYPe o0HADYKEHHEIX [e)eKTOB. IMocnenume, kar Mu crmoEEE
CIHTaTh, CBA3aHH C HEW3BECTHOIH (opmoit crauiusanum gepouHOTO HedexTa
B OPHCYTCTBHE NPHMECHHX HOHOB.
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