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PAIIMALIMOHHASI CTOUKOCTDH ,
PEIIKO3EMEJIbHBIX CKAHIUMU-AJTIOMHUHUEBBIX I'PAHATOB

3a MocJIedHHe TOabl CO3MaH LeJIbId psJ HOBBIX AKTUBHBIX CpE€[l JIAa3€pOB — KpPH-
CTAJIJIOB PEIKO3eMEJIBHbIX CKaHOUH-TaJUIMEBBIX I'PAHATOB, B KOTOPBIX, KPOME OCHOBHOTO
paGouero MoHa (Heoauma, 3pOusA, TyIUs U HEKOTOPBIX IPYTHUX ), BBEAEHbI TOMOJTHUTEJIbHO
woupr Cr3* [1—3]. IMomumo cyiiecTBeHHOro B 2—3 pasa, yBeJIMUYeHMS KII JIa3epoB,
BBe[leHHEe B KPUCTA/UIBI XpOMa IIPMBOOUT K ellle OJHOMY IIOJIE3HOMY 3PPEKTY: KPH-
CTAJUTBI TIPHOBGPETAIOT CTOMKOCTh K YJIbTPaUOIETOBOMY U 7Y-O0IyUEHHUIO |4—6]. Henas-
HO MOSBIUIOCH COOBIIEHHe O CO3NAHMHM rafgouHuii-ck anaui-amroMuaueBoro (I'CAT) u ur-
Tpuil-ck anaui-amoMuHueBoro (MCAT') rpaHatoB ¢ XpOMOM, OT/IHYAIOIIMXCA OT raJJIMEBBIX
rpaHaToB 60Jiee BBICOKOM TEILIONPOBOIHOCTBIO H MeXaHHUeCKOM MpouHocThio |7]. B aTou
CBA3M IpeICTaBJIAETCS BECbMa BaXXHbIM HCCJIEAOBATH croukocTs kpuctauioB I'CAI u
UCAT xakK UYMCTBIX, TAK U aKTUBUPOBAHHBIX pEOKO3e€MEJIbHBIMH HOHAMH M XpOMOM K
Y-0DJTyYEHHUIO.

WccrenyeMble KPHUCTa/UTbl GbITM BbIpalleHbl METOAOM Y0XPpaibCKOro. [lepeueHb
HCCIIeOBAHHBIX OOPa3loB U COHEp)KaHHe B HUX NPUMECHBIX HOHOB IIPUBE/ICHDBI B Tabi. 1
Kpucransisl 06s1yyanyu y-u3J1yyeHUEM 6000 momurHocTsio 1100 P/c mo mo3sr 107 P, CriekTps!
HABEIEHHOTO MOIJIOEHUS MOJMYYeHbl KaK pa3HOCTh CIEKTPOB MOrJouleHUA B 0O/acTH
200—800 HM [0 M mociie obiyyeHus. TepmoobeciBeurBaHHe OOJTyueHHBIX OOpa3UOB
HCCIIeNOBaoCh METOIOM KPHUBBIX TepMOBbicBeunBaHMA B auanazoHe 80—600 K mpu
nocrosiHHou cwxopoctd HarpeBa 0,23 K/c. TepmonmomMunecueHiuus perucTpupoBaiach
uHTerpalibHo B o6sactu 200—3800 HM.

Ha puc. 1 mpuBedeHbl CIEKTpbl HABEIEHHOIO 7Y-OOIYue€HHEM IIpH 300 K mosom
10° P mnormomenus B Kpuctammax ['CAI' u UCAI. B HeaKTUBHPOBAaHHOM KpPHCTAJLIE
I'CAT Ha6miomaeTcd MHTEHCHBHAS TO0JIOCA HABEIEHHOrO IOTJIOLIEHHs B IIMPOKOHW 00ia-
cti 290—800 um. B xpucramie 'CAI'—Cr monoca HaBe[IeHHOrO MOTJIOLICHUA UMEET OMMH
MaKCUMyM B BHOMMOM ob6nactv npu 510 HM MU CHIbHOE YBEJIMYCHHE HHTCHCHBHOCTH

Tadonuua 1

KoOHIeHTpalusi HOHOB-aKTHBATOPOB B KPUCTAJLIAX

K pucTann ~ Kouuenrpamusa, 102°% ecm ™

['CAT" — - — ~
[[CAT—Cr 0
'CAT'—Cr, Nd 3
[CAT—Cr, YD, Er 3
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NUCA]l —Cr,Nd
UCAT —Cr, YD, Lr
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Puc. 1. HaBegeHHoe y-06nyueHuem npu 300 K mo3oit 10° P normoumieHue B Kpuctaymax 'CAT (I—4) u

NCAI' (5, 6). 3geck 1 Ha puUc. 2: /| — HEaKTUBUPOBAHHBINA KpUCTAIIL. 2—6 — aKTUBHpOBaHHbBIE Cr (2);
Cr u Nd 3, 5), Cr, Yb u Er (4, 6)

Puc. 2. TepmoBbicBeunBaHHe y-0011yuyeHHBIX npu 77 K moszoit 10° P kpucrammoB I'CAT' (/—4) u
UCAT (O, 6)

ﬂ e—— e —

B YO obOmactu A < 350 um. B kpucramnax 'CAI'-Cr, Nd, I'CAI'—Cr, Yb, Er, UCAT —Cr,
Nd, UICAT—Cr, Yb, Er ¢ 6onpumm comepxanueMm xpoma (Cor =3 - 10%° cm™?) unren-
CUBHOCTH HaBEJEHHOU OKpackKu masa. JIo3Hasg 3aBUCUMOCTb HABEIEHHOM OKPACKH TOCTH-
raeT HachimeHus npu 10° P mna xpuctamios I'CAT, 5 - 10° P mnsa TCAT'—Cr, TCAT—Cr,
Nd, UCAT—Cr, Nd u 10> P s TCAT—Cr, Yb, Er, UCAT—Cr, YD, Er.

Ha puc. 2 npuBeneHsl KpuBble TEepPMOBBICBEUMBAHUA <y-00iydeHHbIX Ipu 77 K
mozoil HaceiueHus 10°P xpucrammoB I'CAT u UCAT. B HeakTMBHPOBAHHOM KpH-
CTajule UMeeTCs psl MHKOB TepMOBBICBEUMBAHUsA, B TOM yuciie U nipu 17 > 300 K. B akTu-
BUPOBAaHHOM XpOMOM ¢ KoHueHTpauued Co, = 5 - 10'7 ecm™ xpucrauie T'CAT umeer-
CAd OOWH UIMPOKUH IMHK CO CJIOKHOHU CTPYKTypoH ¢ Makcumymom npu 300 K. B xpu-
cramiax I'CAI'—Cr, Nd u UCAT'—Cr, Nd tak>e HabGmogaeTcss OOMH HNIMPOKHH IMHK C MAaK-
cumyMoMm okoJio 210 K. B kpucrannax ['CAI'—Cr, Yb, Er u UCAT'—Cr, Yb, Er makcw
MYM IIMKa TePpMOBBICBeUMBAHUA cMmemiaerca K 125 K,

PaHee mnpu ucClIeOBAaHUU KOHUEHTPALMOHHOM 3aBUCHMOCTH HaBeJEHHOM OKPAaCKH
B y-00yueHHBIX IIpu 300 K Kpucramiax UTTpUH-aIIOMUHUEBOrO rpaHata ¢ XpoMoM ObLIO
[IOKAa3aHO, YTO NpU MaJIbIX KOHLUEHTpaUMUAX XpOMa HaBeIeHHAas OKpackKa BeCchbMa 3HAUH-
reibHa [8]. OmHako ¢ yBenMueHMEM KOHIEHTPAlMM XpOMa HHTEHCHBHOCTb HAaBEIECHHOW
OKpacKH pe3ko nagaer. B [9] nmokasano, uto B kpucramnax I'CI'T npu ak TMBanmu XpoMoMm
[IPOUCXOOUT H3MEHEHHEe 3apsAN0BOro COCTOAHHA OedeKTOB, OTBETCTBEHHBIX 3a Haubollee
rl1yOOKHe YpOBHU BOJIM3U CepelMHBbI 3alpeIleHHOHW 30HbI, UTO NMPUBOIHT K CMEILEHHIO
ypoBHs ®epmu. Cyas mo naHHbIM TepMOBbICBeuMBaHHMs, B KpHcTtaiuiax ['CAI' u UCAT
aK TUBAIMsA XPOMOM IIpH KOHUeHTpauuu 3 -+ 10°° cM ™ NpHBOOMT K TAKOMY CMELIEHHIO
ypoBHA ®epmu, uto Iipu Temieparype 300 K mostHOCThI0 OCBODOXIATCS BCe 3aXBaThIBae-
Mbl€ BO BpeMsl ODJIyueHUs 3apAdbl OOHOrO M3 3HAKOB. PekomMOMHauusA Cc 3axXBayeHHBIMH
3apAgaMHU IIPOTHBOIIOJIOKHOIO 3HAKa OBYCIIOBJIMBAET BOCCTAHOBJIEHHE CIIEKTPOB MOTJIOLIE-
HUsA. B pe3ylbTaTe B NMpPaKTHUECKHU BaKHOH obOiactu A > 360 HM (B o6GnacTH morJoiie-

uusi MoHOB Cr°* B xpuctamax I'CAT u UCAT) HaBemeHHas 7Y-06JyueHHEM OKpackKa
CTAaHOBHUTCSA IMPEHEOPEIKUMO MAJIOH.
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Takum oOpa3oM, XpoM ABIAETCA HE TOJIBKO rbheKTUBHBIM CEHCHOMIM3aTOPOM
TIOMUHECHEHIMM MOHOB HEOoguma, UTTepOus ¥ 9pObus B KPUCTAJIAX 'CAT u UCAL, HO

M CYLIECTBEHHO IOBbIIIAeT paiiaTMOHHYIO CTONMKOCTh MaHHbIX aKTUBHbIX cped. lloiy-
yeHHbIE pE3YJIbTaThl CBUIETEJbCTBYIT 00 YHMBEPCAJIbHOM XapdiKiItpe MEXaHU3Ma, OT-
BeTCTBEHHOTO 32 pPaJMAlMOHHYI0 CTOMKOCTh KPUCTAIIOB pPEIKO3EMEJIbHBLA [pPaHATOB,

COAKTHBHPOBAHHBIX XPOMOM.

HHCTUTYT AOepHON QU3UKH [TocTymnumno
AxanemMuu Hayk Y3CCP, TammkKeHT 111 1988

MHcTUTYT o01en GUu3uKu
Axanemuu HayK CCCP, MockKBa
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NPYMMECH XEJIE3A — HOBbIM CEHCHBHJIU3ATOP
JIIOMUHECLEHUMU PEOKO3EMEJIbHbBIX MOHOB

(ITpedcTagaeno aKaoeMuKoMm B.K. Baiinwreinom 10 XII 1957)

Bonpoc 0 ceHCHOWIM3alMU M3JTYyUYCHHA HOHOB peIKO03eMEJIbHBIX 3JIEMEHTOB HOHA-
MM JKeJie3a B JIa3€pHBIX CpeflaX paHee B JIUTepaType HE pacCMaTpHBAICH. Bonee Toro, cop-
MHPOBAJIACT TOUKA 3PEHMsA, UTO I€HEPAIHOHHBIC XaPAKTEPUCTHRH HEeOJMMa B IIpUCYTCTBHHU
xenesa pe3ko yxymmatorcs [1]. B paborax [2, 3] uccnenoBaHO BIUAHME HEKOHTPOIHPYC-
MO} INpMMECH HOHOB )Kejie3a Ha CIEKTPOCKOMHICCKHC CBOMCTBA OECIIpUMECHBIX KPHCTAJI-
JIOB UTTPUM-AJIIOMHUHUEBOIO IpaHaTa (UAT), a TaKk)Ke Ha FeHePAlMOHHBIC XapAKTEPHUCTHKH
aK TUBMPOBAHHBIX HEOJTMMOM KPHCTAUIOB I'paHala. Y CTAaHOBJIEHO, YTO NMPHCYTCTBHE HOHOB
Fe?' 3a cuer mepexofoB C IMEPEHOCOM 3apsifa MpHUBOIHT K BO3HUKHOBEHHI KOPOTKO-
SKUBYIIMX [EHTPOB OKPACKH C MOMIOLICHHEM B IIOJIOCE BO30yKIeHHsI HOHOB Nd>* Brus-

ume >xe HoHoB Fe> ' ocrasioch MpaKTHYECKH HE H3YyUEHHBIM.

[lenpio HacTOAlIEeH pabOTHI ABJIAECTCA MCCICIOBAHMC 3Heproob6MeHa B KpHUCTALIAX
UAT: Fe, Nd u UAI: Fe, Yb. HoHbI Nd®* ssnsrorca Haubollee pacrmpoCTpaHEHHBIM
AKTUBAaTOPOM M HMMEKT OCHOBHBIC IOJIOCEI BO30OYXICHHA H3JIyyeHHsi B OOJIaCTH

550—850 HM, uoHBI Yb>' mmMpoko MCHONB3yHTCA Kak CEeHCUOWIHM3aTOPbl H3JTyUCHHU S HO-
Hos Ho”', Er>*, Tu3t u umeror nonocel nomioueHus B UAI B o01acTu 900—1000 M

[4]. Kak moKa3aHO B HacTOsIIEH pabOTe, HCTOIB30BAHUE HOTOCH! [IepeHoCca 3apsaaa HOHOB
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