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IIyTem mpAmoro mepexoja “301b-relb-CTEKIO” CHHTE3MPOBAHBI IPO3pauyHble KBapleBble CTEKNa, JeTrHpo-
BAHHEIE HA CTAJUM 301f TePMOCTOMKMMMU TIOMUHECIMPYIOMUMM HaHouacTunaMu ¢ nonamu Cr®t B “cunnaom”

OKTa3pUYeCcKOM HKpHUCTAIINYEeCKOM IIoJe.

Hpoae,ueHo X 3NIeKTPOHHO-MUKPOCHKOIINYECKOe U CIIeKTpalbHO-

IIOMVHECLEHTHOE HCClefOBaHWe. YCTAaHOBIEHO, YTO BBeJEHHbIE B TaKHMe CTeKIa HAaHOYAaCTHUIbI MOJBEPHEHBI
HM30TPOMHOMY CKaTHUIO MaTpHUIell, a TaKk:ie He3HaUYNTeIbHOMY, 6i1arojapAa OTCYTCTBUIO CTaAMM paciiaBa, pac-
TBOPEHMIO, TIPU KOTOPOM (GOPMHUPYIOTCA onTHueckue neHTpsl Cr™ ', roe n = 3—6.

PACS: 42.70.Ce, 42.70.Hj, 78.55.Qr, 78.67.Br

PaspaGoTka HOBBIX METOAOB HONYYEHUA CTEKIOBUI-
HBIX MaTepualoB ¢ 3p(PeKTUBHO TIOMUHECHUPYIOUUMU
HaHOCTPYKTYypaMU JUKTyeTcA Heo6XOAMMOCThIO MOCTO-
fIHHOT'0 COBepILIEHCTBOBAHUA 3IEeMEHTHOI 6a3bl KBaHTO-
BOiIl AIEKTPOHUKU U GypHO pa3BuBalolleiicl HaHOPOTO-
HuUKYA. OOGBIYHO ANA MONYYEeHUA HAaHOCTPYKTYP B CTEK-
nax ucmonb3yetcA usorepMmuueckuit oTmur. IlonmeiTru
JKe COXPaHUTb B HUX BBeJeHHbIE B IIUXTY HaHOYACTU-
I[bl COeIVHEHMI aKTHUBAaTOPOB OKa3zanuch Ge3yCHeIIHbI-
MU K3-3a pacTBOPEHUA 3THUX HaHOYacTUIl B pacIiaBe
[1]. C pasBUTHEM TEXHOJOIMHU 301b-Tellb IOABUIACH BO3-
MOKHOCTb MONYUEeHUA CTEKON, UCKIIoYafA CTaiHuio pac-
[1aBa, YTO MO3BOJAET OCYHIECTBIATL UX HAHOCTPYHKTY-
pusanuio NyTeM BBeleHHA MONOOHBIX HaHOYACTHUI[ Ha
cragun 3oinda. OpgHaKO omucaHMe TaKUX DKCIEPUMEH-
TOB B nuTepaType oTcyTcTByeT. Ilo-BuauMOMY, OCHOB-
HOIl NPUYKHON ClOMUBIIelicA CUTyalUl ABIAETCA CIOH-
HOCTb NOJNYy4YeHHA HaHOYACTHUI], CIOCOOHBIX HAXOAUThLCA
B 30jle BO B3BeLIEHHOM COCTOfIHUM, IO KpaiiHeil Mmepe,
[0 Hayajla cTaJuM relUpoOBaHufA, TeMIepaTypa NiIaBie-
HUA KOTOPBIX CYIIeCTBEHHO IpeBblmana Obl TeMIepa-
TYypy 3apacTaHufd NOp B MaTpulle reilb-cTekaa. PaHee
[2] 6b110 MOKasaHo, YTO 3h(PEKTUBHO TIOMHHECLUPYIO-
e TepMOCTOHKNEe HaHOYacTULIbl C pPa3MepoM arjoMe-
patoB < 500 HM MoryT GbITH MONY4YeHbI MPU JNETUPOBa-
HUM XPOMOM U HEKOTOpPbIMU OydepHbIMU 3jIeMeHTaMu
YIABTPaAUCIEPCHOTO anMasa. Takue HaHOYACTHIBI MOC-
l1e TepMooGpabGoTku Ha Bozgyxe mpu 7' > 1000°C xa-
pakTepusyioTca ToMuHecnennueit nonos Cr’t B y3roit
cnuH3anpemenHoi noitoce 2E — *A,, pacmennenHoit
Ha ABe R-nunuu. B oTnuuue oT HUX KBaplieBble rellb-
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CTeKJa, JIeTMPOBaHHbIE CONAMU TPEXBaleHTHOr0 Xpoma
U clleyeHHble Ha BO3AYyXe, XapaKkTepU3YIOTCA IUPOKU-
MU MoJIocaMM JIOMHUHECHEHINU C MaKCUMyMaMu NOpHu
Amax ~ 660uM [3,4] u 1.5Mrm [5]. IlepBas us sTux
nosoc ofycioBreHa, BeposiTHee Beero, woHamu Cr®t [6],
a Bropaa — nonamu Cr*t [7]. Tloatomy ana orsera Ha
BOIIPOC O BO3MOHOCTU COXPaHEHUA CTPYKTYpPhI N0R06-
Heix Cr-cojepsramux HaHOYACTHI NPU epexoje “30.b-
reNb-CTERI0” MOMHO OTPaHUYUThCA MUIEL CIEKTPaNbHO-
JIOMUHECHEHTHBIM U 3JIeKTPOHHO-MHUKPOCKONNYECKUM
Metogamu. IlpoBeneHue Takroif paGoThl MpeAcTaBIAET
HHTepec U B IIaHe CO3JaHHUA CTEKRJIOBHUIHBIX MaTepu-
alloB CO CIEeKTpPalbHO-TIOMUHECHEHTHBIMU XapaKTepuc-
THUKaMU, N0J00HBIMU PyOUHY.

ITporiecc cuHTe3a renb-cTEKON BRIIOYAl TUAPOIU3
terpastunoprocuinurara Si(OCsHs)s B BogHoM pacTBo-
pe KHCIOThI IO MONY4YeHHA 30iiA, A0GaBlIE€HHE B MOJIY-
yeHHBIN 3001k aspocuna u Cr-cofep:;xamuXx HAHOYACTHII,
HellTpanus3anuio NOIy4YEHHOU 301b-KOJNJIOUIHON cucTe-
Mbl aMMHaKoOM, rejeoOpa3oBaHHe, CYWIKY U CIeKaHue
Kceporeneit Ha Bo3gyxe npu T =~ 1240°C B TeueHue
14. Hcnonssyemsie Cr-comepsxaiiyne HaHOYACTULbI ObI-
7Y MONYyYeHbI MyTeM TepMooOpaGoTKU Ha BO3AYXe Jeru-
POBaHHOTO XpOMOM M Oy(pepHbIMM 3JeMeHTaMM YIbTpa-
AWCIEPCHOr0 anMasa [2] U JONONHUTENLHO NEPEMOJIOTEI
1A TMKBUJaNUKM Hanbolee KPyMHBIX arjioMepaToB.

MuKpoCTpyKTypa CTEKIa HCCIefoBalack C MOMO-
IbIO CKAaHMPYIOUIEro 3IEKTPOHHOro Mukpockona LEO-
1420REM. 3anuck cnextpoB cBeroociabnenus (CCO)
ocymecTBIAnack Ha cnekrpodporomerpe “Cary 500”.
Crnextpe! momMunecnenyuu (CJI) v Bo3Gy:AeHUA TIOMHU-
necuenuyuu (CBJI) perucrpupoBamiuck MeTogoM “Ha OT-
pamenue” Ha crnektpoduyopumerpe CHJ-2. CJI u CBJI
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Puc.1l. dnextponnsie Murpodororpadun Cr-comepsamux HaHouacTUn (a) M IerpoBaHHOTO MMM KBapLeBoro reab-crexnaa (b)

WCIPABIANUCL C YYETOM CHEKTPalbHOW YyBCTBUTENb-
HOCTHU CHCTEMbI PErUCTpalUd M pacrnpefeleHus Clek-
TpPalbHON MIOTHOCTU BO30YIAIOMEr0 M3IYYEeHUS, CO-
OTBETCTBEHHO, U BhIPaMaluch B BUJE 3aBUCUMOCTHU YHC-
7a KBaHTOB Ha eJUHUYHBINA UHTepBan AAuH BoIH dN/dA
OT AMUHBEI BOMHBI A. Bce u3MepeHMA NMPOBOIUNUCEH TPU
T = 298 K.

Ha puc.l mnpusBenensl wMurpodotorpapuu Cr-
coflep/KalMX HAHOYACTHUL, TepMoo6paboTaHHBIX Ha
Bozgyxe npu T = 1200°C (a), u croia IerMpoBaHHOrO
UMM KBapueBoro reib-crekna (b). Bupxo, uto Tarue
HAHOYACTUIILI TPEACTABIAIOT co6oii 3epHa JUAMETPOM
~b50HM, a MaKCHUMAalbHBIl pa3Mep HUX arioMepaToB
cocraBngetr ~ 300 um. IlogoGubie 3epHa U arioMepaThl
XOpOLIO Pa3NuuvMbl U B IETMPOBAHHOM CTEKIE, MPUYeM
3aMeTHO, YTO UX CPEAHUII pa3Mep OKa3bIBae€TCA MEHLIIE,
YeM Y BBOAMMbBIX HAaHOYACTHII.

Ha puc.2 usobpaxen CCO KBapieBoro refib-cTekna,

neruposanHoro  Cr-cogepmamuMyu  HaHOYaCTHIIAMU
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Puc.2. Coextpbl cBeToocnableHVWA KBapLeBbIX TIelb-

crekon: xermpoBaHHoro Cr-cofep:samyMy HaHOYacTHIE-
mu (1) n HenerupoBanHoro (2). Tonmuza o6pasnoB 3 MM

(xpuBas 1), Ha KOTOPOM CTpelKamMy yKasaHO IMOJOKe-
HUE MaKCUMYMOB cIafbIX CIEKTpalbHBIX MONOC. 3Oech
e pna cpaBHeHuA npuBeneH CCO HelerupoBaHHOIO
KBapLEeBOro reib-crekna (Kpusasa 2), MOLYYEHHOTO MpU
aHAJOTMYHBIX TeMIIEpaTypPHO-BPEMEHHBIX YCIOBUAX.
Buano, uTo nerupoBaHHOe CTEKJIO B BUIUMOI U OIMUsHEN
UK obnactaAx cnexTpa XapakTepusyeTcA Goliee BbICO-
KUM CBeTOpaccefiHueM, clabbIMM MMPOKMMMU MONOCaMU
HOTJIOIMEHUA C Amax ~ 400 u 560 HM M MOHOTOHHBIM
crnajoM OnNTHUYecKoil mioTHocTHu B ob6aactu 700-1000 um.
B Y® o6GnacTtu cnekTpa 3TO CTEKJIO XapaKTepu3yeTcs
WHTEHCHUBHOM MONOCOM € Apay ~ 225HM (3HaueHue
MaKCUMyMa OmpeJeNeH0 Tocle TNpeaBapUTeNbHOro
BBIUNTAHWUA U3 KPUBON 1 KPUBOH 2) U elBa 3aMETHBIM
“mneyom” mpu A &~ 310 HM.

Ha puc.3 uzo6pamensr CJI Cr-cogepmamux HaHO4YaC-
Tun (KpuBas 1) U NErHPOBaHHOrO MK KBapLEBOro relb-
cTeria (KpuBble 2—4), 3anucaHHble C N0y MUPUHAMY N0-
noc Bo3GyueHus (Adexc) u peructpauuu (Adec) pas-
HBIMU 2 HM IIpU Pa3lUYHBIX JIUHAX BONH BO30GY:HAEHUA
(Aexc)- Ha BcraBre usoGpamens: CJI oGoux cpaBHuBae-
MbIX 06pa3ioB B o6nactu R-mumuit Cr3t, sanucanusle ¢
AMec = 0.1 um. Kakr BugHo, CJI HaHOYACTHUL TPH Aexe =
= 550 M cooTBercTByeT nmonaM Cr®t B Tpuromambzo
UCKaMeHHOM “CHJIbHOM” OKTa3JpUYecKoM KpHUCTAaJIu-
yeckoM node [8]. Ionoc MIOMUHECHEHINY, CBA3AHHBIX C
WHBIMH ONTUYECKUMU [IEHTPaMU XpoMa, AJf 3TUX HAHO-
YacTHUI| IPU PA3INYHBIX Aeyxc He 0GHapymeno. MuKopmo-
panusa Cr-cozepRamux HaHOYACTHUI] B CTEKIIO CONPOBO-
laeTcAl, Ipu Bo30y:;kJeHUU B BUAUMOII 06IacTU CHEKT-
pa, KOPOTKOBOIHOBBIM CABUrOM GapuieHTPoB R-nuHwuii
npubausutensHo Ha 0.3 HM (= 6.2cm 1) u ux ymupenu-
em (cp. kpuBble 2 u 1 Ha BCTaBKe), a TaKKe MOBBIIIe-
HUEeM HHTEHCUBHOCTH JIOMUHECHEHIINY claboCTPyKTYp-
HeIX momoc B obmactu 700-800am. Ilpm Bo3GyxsjaeHun
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Puc.3. CnexTpsl mioMmuHecneHnuu Cr-cofep:aimux HaHO-
yactuy (1) ¥ TernpoBaHHOr0 UMM KBapleBOro reib-cTekia
(2-4). Aexe = 550 (1, 2), 280 (3) u 350 M (4), Adiec =
0.10 H™M (Ha BcTaBKe) U 2 HM (0G30pHEBIE CIIEKTPHI)

TaKoro crekna B YO obnactu cnekTpa (Aexe = 280 HM)
BMECTO PacCMOTPEHHBIX Y3KUX JIMHUI MOABIAIOTCA IBE
IMMPOKKME MOJOCHI JIOMUHECHEHINU C Amax ~ 500 u
730um (kpuBas 3), a npu Aexc = 350 HM — WHUpPOKasA mo-
10ca € Amax ~ 450 uMm (kpuBas 4). BoaGymsenue cTerna
B Onuxueit UK o6nactu (Aexc = 800 HM) noMuHECHeH-
el He CONpPOBOMKIAETCA.

Ha puc.4 usobpamens: CBJI Cr-comep:xamux HaHo-
vyacTuy (kpuBas 1) ¥ IerMpoBaHHOr0 MMM KBapleBOro
renb-creria (Kpusble 2—4) npu pasnuyHbIX JIUHAX BOIH
peructpauui (Arec). BuaHO, 4TO MPU Aree = 694 HM
CBJI naHouacTuI[ NpeACTaBleH JBYMA TUNUYHBIMU A
nonoB Cr®t B “cunbHOM” OKTa’ApUYECKOM KpUCTAIIHU-
YECKOM [O0Jleé MHTEHCHUBHBIMU MIUPOKUMHU MOJIOCAMHU C
Amax ~ 395 HM (Gonee mHTeHCHBHas monoca) u 560 HM,
a Takme clIaGOMHTEHCHUBHOM moJocoit mpu A = 260 HM.
Ilogo6ublil cnekTp B BUAMMOI o6lacTH COXpaHAETCA
IJfl TETMPOBAHHOr0 ATUMM HAHOYACTUI[AMU KBapleBOro
cTerna, a B YO obnacTu MoABNAETCA UHTEHCUBHAA K-
poKas monoca ¢ MakcuMyMoM npu A < 250 HM (KpuBas
2). Perucrtpauusa CBJI npu Aec = 730 (kpuBas 3) u
520um (kpuBas 4) Tarme BeJeT K MOABICHUIO MHTEH-
cuBHOUl Y® momockl, dlopmMa JIMHHOBOIHOBOTO “Kpblia”
KOTOpOU 1NIfl YKA38HHBIX Arec CYIIECTBEHHO pPa3inyHa.

OtHocuTeNnbHO HeGONbIIOE YMEeHbIIEHUE MPU CleKa-
HUU CTEeKlla CPefHUX pPa3MepoB 3epeH U arioMepaToB
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Puc.4. Cnekrpsl Bo3Gyxsaenua momuHecuenuun Cr-

cofep:amux HaHoyacTun (1) ¥ IerMPOBAHHOTO UMH KBap-
IleBoro reib-cTeknaa (2—4), Arec, HM: 694 (1, 2), 730 (3) u
520 (4)

BBOAMMBIX B 30ab Cr-cogepskamux HaHowactur (cp.
puc.la u 1lb) mo3Boiser 3aKIIOYMTHL, YTO HCHOIbL3Ye-
Mafi MeTOJUKA 30/b-Tellb-CUHTE3a, UCKIIoYalonasa cTa-
JUIO pacliaBa, JaeT BO3MOMHOCTb paguKalbHO Ocla-
O6UTb arpeccUBHOE BIMAHME MaTPUILI HA BBOAMMEIE Ha-
HouacTunsl. VHKOpnopanusa mocieJHUX B CTERNIO, CYyAA
no CCO (puc.2), BefieT He TONBKO K MOABIEHUIO TUIMY-
HBIX ANA TaKMX HAHOYACTUI] CNIMHPA3PEIIEHHBIX IOJIOC
nornomenua *A; — 4Ty (Amax ~ 400HM) u 145 — 4T,
(Amax ~ 560 um) nonoB Cr3*t [2], HO 1 K nosBueHUIO He
CBAI3aHHBIX C ATMMM HaHOYAaCTUL[AMU HOBBIX mosoc B YO,
BuauMmoit u 6nusnHeit UK o6nactax cnextpa. EcrecTBeH-
HO, TIpPYU TaKOU WHKOPHOpalUN MMeeT MECTO 3aMeTHOe,
XO0TA ¥ HeOONbIIOe, BO3pAacCTaHUE CBETOPACCEAHNA.
CymecTBeHHOE KODOTKOBOJIHOBOe cMelleHue R-nu-
Huil moMmuHecueHnuu Cr-comepsxalux HaHOYACTHI NPU
MHKOpHopauuu ux B crekno (puc.3, cp. Kpusble 1 u
2 Ha BCTaBKe) CBU/ETENLCTBYET, COTNIACHO AuarpaMme
Tana6e-CyraHo, 0 NOBBIIIEHUN CHUIBI JTOKAILHOTO KpPHC-
TalNNNYECKOro MoNfA, a YUIMPEHNe STUX ITUHUA — 00 yBe-
JMYEeHNH Oyana3oHa W3MeHeHUA Takoil cunbl. Peanusa-
IIUIO MOJO6HOI CUTYallly JOTMYHO OKUJaTh IPU YMEHb-
IIEHWU PacCTOAHUI MeMIy aToMaMH XpoMma U IUraHja,
a ee HaulOollee BepOATHOI NPUUUHOMN, [0 HalleMy MHe-
HUIO, ABNAeTCA u3oTponHoe cxatue Cr-cogepaliux Ha-
HOYACTHI MaTpUIEl CTEKNa, CTeNeHb KOTOPOTO 3aBUCUT
OT UX pa3Mepa. 3aMETHOE YBeINYeHNe IPU HTOM UHTEH-
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CHUBHOCTH JTIOMMHECIEHIUU CIaGOCTPYyKTYPHBIX MONOC C
IJIMHHOBOJHOBOM CTOPOHBLI OT R-IWHUI, M0-BUANMOMY,
CBA3aHO B 3HAYUTENLHON Mepe C YCUIEHUEM 3IEeKTPOH-
¢oHOHHOTO B3auMmojeiicTBuA. IloABIeHHWEe HOBBIX LIMPO-
Kux monoc B Bupumoii o6nactu CJI crerna (puc.3, Kpu-
Bble 3 u 4) NOrMYHO CBA3aTh C (OPMUPOBAHMEM ONTH-
YECKHUX IIeHTPOB XpoMa HOHAMH, BXOJUBIIUMHU B pacTBO-
pennyio yacTk Cr-comepammux HaHoyacTwuil. B uyact-
HOCTH, C OCTATOYHOUN CTENeHhbI0 YBEPEHHOCTH MOIOCY C
Amax =~ 730 HM MO{HO NpUNKCATb N30JIUPOBAaHHBIM KO-
nam Cr3t B “cnaboM” okTaspUyeCcKOM JOKaNLHOM NoJie,
XapaKkTepHOM JJA cTeKod [9].

CymecTBoBanue B cTekile uonoB Cr3t B maHouacTn-
ax ¥ B M30JHMPOBAaHHOM BHJ€ NMOATBEpPKAAeTCA TaKMe
ananusom CBJI (puc.4). Bo-nepBbix, HA 3T0 yKa3bIBaeT
nogo6ue CBJI B Bupumoit ob6nactu npu Apec = 694 HM
s Cr-comepskaiux HAHOYACTHUI U JIETMPOBAHHOIO MU
crerna (cp. KpuBble 1 u 2), CBUIETENbCTBYIOIIEE O CO-
XpaHeHUH CTPYKTYPhl 3TUX HAHOYACTHUI. Bo-BTOphIX,
Hanuuue B CBJI crerna mpu A = 730 HM ABHBIX cle-
moB monoc Y4, — 4Ty, u Ay — *T) (cm. KpuBywo 3 Ha
BCTaBKe) MO3BONAET CBA3aTh COOTBETCTBYIOWYIO MOIOCY
JTIOMMHECIIEHIIUY C pacrpeieleHHbIMU B CTEKJIe U30IUPO-
BaHHbIMU HoHaMu Cr3t. Bollee HU3KaA OTHOCHTeNbHaA
MHTEHCHBHOCTDb nosockl 4, — 4Ty B 3TOM cneKTpe Mo
cpaBrenuio ¢ CBJI uonos Cr3t B HaHouacTunax Momer
YKa3bIBaTh Ha YBeJNUYeHNUe BEpPOATHOCTH TYIIEHUA CO-
croauua *T) npu mepexofe STUX MOHOB U3 HAHOUACTHUII
B CTEKJ0. 3aMeTHOe KOPOTKOBOIHOBOE cMelleHue Gapu-
nentpa nonocet *A; — 4Ty B CBJI cTenna (cp. Kpusble
1 v 2) nonTBep:#/aaeT NPaBOMOYHOCTE BLIBOJA O CHATUU
HaHO4acTHI KpeMHeseMHoil matpuneii?). Topaszo Goxee
3¢ ¢perTrUBHOE BO30yH IeHUEe TIOMUHeCIeHIIUN 000X THU-
noB Cr3*-nenTpos B Y® ofnacTu cnekTpa MO#HO 06BAC-
HUTL Nepegadeil Bo30yIeHN 0T CTPYKTYPHBIX Aedek-
ToB MaTpuubl [10] u/MIM ONTHYECKUX LIEHTPOB XpoMma
B MHOM 3apAJ0BOM cOCTOAHMHU. IIpu 3TOM JIOTMYHO IIO-
Jaratb, yUMThIBaA OTCYTCTBHUE Iepenadyd Bo30y:KAeHUM
OT M30IMPOBaHHBIX onTHYeckux neHTpoB Ln®t Ha Ha-
HouacTunsl CeOq:Lin3t B KBapLeBbIX renb-cTeraax [11],
yto miaa Cr-cogep:lamux HaHOYACTHUI] TaKkad lepenada
MMeeT MeCTO JHUlibh OT I[IEHTPOB, HAXOAAI[UXCA HA WH-
Tepdeiice HAHOKPUCTALI — CTEKJIO.

3mech cllelyeT OTMETHUTh, UTO M3-3a OKUCINTENbHBIX
ycnoBmit cunrtesa, kpome Cr3t, B crenne 6yayT pea-
JIM30BLIBATLCA M aTOMbI XpoMa B Gojiee BBICOKHMX CTe-
neHAX okucieHud. Ilpum 3ToM BechMa BEpPOATHO 3aMe-

Z)prmm;l MOABJIEHUA NPU TAKOM CHATHUHU O0TYETIUBOro NUYKa
npu A = 594 HM, KOTOPBI# MO#HO NMPUNHUCATh CNIUH3aNpeleHHOMY
nepexony *A; — 2T, niaHuMpyeTcA paccMOTpeTb B OT/elbHOM
pab6ore.

IeHue aTOMOB KpeMHHUA B monuaapax [SiO4]*~ usosa-
JEHTHBIMM aTOMaM{ XpoMa, Kak He Tpefyioliee KOM-
neHcanumn JoKankHoro 3apaga. OgHAKo CpaBHUTENLHO
GoNbIIOi MOHHBIA paguyC YeThIPEXKOOPAUHUPOBAHHOI'O
Cr*t — r ~ 0.55 A npotus r ~ 0.40 A ana Si*t [12], co-
rllacHO reoMeTpUYecKoMy Kputepuio [12], He ABnferca
ONTHMAaNbHBIM [JIfl TAKOTO 3aMeIeHNA M MOKHO IoJa-
raTh, uto Hapamy c momusnpamu [CrOg4)* cymecTsy-
ot 1 nonuszapsl [CrOg]®~. Bonee GnaronpuatHas cu-
Tyauuf Jifl 3aMelleHNA aTOMOB KPDEMHHUA B HONU3APAX
[SiO4)*~ B cooTBeTCTBUM C yKa3aHHBIM KPUTEpPUEM pea-
nu3yeTcA AIA YeThIPeXKOOPAMHUPOBaHHBIX MoHoB Crét
(r ~ 0.49A) u Cr%t (r ~ 0.40A) [12]. Heobxomu-
Maf [Jfl TOr0 KOMIMEeHCalUA TOKaTLHOro 3apfAaa MOMKeT
obecreynBaThCA, HanpuMep, KPEeMHHEBBIMU BaKaHCHA-
MU — O[lHA TaKafA BaKaHCUA KOMMEHCUPYET U30bITOUHbIE
3apans! 1ByX uoHoB Cr8* nu6o wernipex uomos Cr®+.

B kauecTBe »KCNEPUMEHTANLHOTO MOATBEPHACHUSA
dopmupoBanusa ontudeckux mentpos Crit B crenme
MOKHO TMPUBECTH HalM4YKMe MOJOChI MOTrJOoUIeHUA B 06-
nactu 600 < A < 1000uM (cM. puc.2), COOTBETCTBY-
fomeit nepexonam >As — 3Ty, 3T, >TUX HOHOB B TeT-
pasapuueckoM okpyskenuu [13]. OcHoBHOM me mpuun-
HOIl OTCYTCTBMA UX JIOMUHecHeHOuH (OHA XapaKkTepH-
3yeTcAl WKMPOKON momocoit mpu A ~ 1.2mrMm [7]), mo
HallleMy MHEHUIO, ABIfIETCA ee TyIlleHWe MyTeM pa3Me-
Ha 5Hepruu Bo30yHJeHWA Ha KoneGaHWA HMOHOB T'UAD-
OKCHIIA, KOHI[EHTpAIUA KOTOPhIX, ONpefeNeHHas M0 U3-
BECTHOIi CIEKTPOCKONNYeCcKoi MeToauke [14], cocTaBns-
et ~ 0.3 macc%.

OauuM u3 JoKa3aTenbcTB (OPMUPOBAHUSA MONU3APOB
[CrO4]?~ sBuserca npucytctBue B CCO uHTeHCHBHOM
I0MOCHI MOTJIOMWEHNA C Apax & 225 HM (cM. puc.2). Kar
u3BecTHO [15], TaKue LEHTPHI XapaKTepU3yIOTCA MOrIo-
IeHHeM B JBYX Mojocax nepeHoca 3apsaga 02~ — Cr®t
C Amax =~ 230 u 360uM. Ilo-BHAMMOMY, MMEHHO C
nonuaapamu [CrO4)?~ u cBAsana momoca JOMHUHecCHeH-
LUUH C Amax & 500 uMm (puc.3, xpusasa 3), B CBJI koto-
poit MPUCYTCTBYIOT COOTBETCTBYIOIUE MONOCHI BO3GYHi-
nenun (puc.4, kpusas 4). Ilockoabky camu uounsr Crét,
Kak o6najaomye nyctoi 3d-060m104YKoi, ONTUYECKUX Tie-
pPEexXooB B paccMaTpUBaeMoii 061acTé CIEeKTpa He UMe-
10T, JaHHYIO MONOCY JTIOMUHECHEHI[UY MOMHO NPUNNCATh
BBICBEYMBAHUIO U3 BO30GYHIEHHOT0 COCTOAHMA TlepeHoca
3apfafa. B monb3y Tawkoii MHTepHpeTanuy CBUAETEILCT-
ByeT ropasjo Gojiee JIMHHOBOIHOBOE MOI0MEHUE MONOCK
mOMHUHecleHnuy cTabunbubix nentpos Cr®t B kBapie-
BOM CTERIE — Amax = 610HM 1pu Aexe = 364HM [6].
Cyna no noABieHMIO claGoMHTeHCUBHOro “mieua” B CJI
cTerna npu A & 600HM U Aexe = 350uM (cM. puc.3,
kpuBas 4), crabuibHbie nenTphl Cr®t B HeGoMbIION KOH-
neHTpanuu GopMUpPYIOTCH U B HameMm ciyvae. OueBup-
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HO, UMUK 0GyCIIOBIIeHa U MIMPOKad cnaboMHTEeHCUBHASA TO-
noca Bo3Gymaenua npu A ~ 450um B CBJI crerna c
Aree = 520uM (puc.4, wpuBasa 4), KoTopaa coBHagaeT
¢ abcopbuuonnbiM nepexonaom 2T — 2E mecTHKOOPAHU-
nuposannbix Cr®t [16]. UTo KacaeTcs WKMPOKOM MOMOCHI
JTIOMMHECHEHIUN C Amax = 450uM (puc.3, wpusas 4),
TO OHA, BEPOATHO, CBfi3aHA C MPUCYTCTBUEM B CTEKIE
MOIIEKYIAPHOrO oKcuza Kpemuus [10].

Takum o06pa3oM, MNOPOAEMOHCTPUPOBAHA BO3MOM-
HOCTh  COXPaHEHWA CHEKTPalbHO-TIOMUHECHEHTHBIX
CBOWCTB U, COOTBETCTBEHHO, CTPYKTYPhl BBOJUMBIX Ha
craguu 3oina TepmocToiikux Cr-comepmamux HaHodac-
TUIl B Mpollecce MPAMOro nepexoja “30lb-relb-CTeKNI0”.
Bnarogapa oTCyTCTBHMIO CTaguM pacniaBa, pacTBO-
peHMe TaKNX HAHOYACTUI] B Mpollecce CTeKIOBaHUSA
Kceporenf paavKalbHO ocliaGieHo, a BIUAHUE MATPUIbI
BhIpa/aeTcA B KMX W30TPONHOM CiKaTUH, 3aMETHOM
yBenuyeHuu paszbpoca 3HAYEHWH CHUIbI JIOKAILHOIO
nons, paeiictBylomero Ha uoubel Cr3t, u noBelmenun
WHTEHCUBHOCTH 3IEKTPOHHO-KONEGATeNLHBIX IONOC B
cneKkTpe moMuHecueHnuu. YTo KacaeTcA MOHOB XpoMma,
BXOJMBIIKX B PACTBOPEHHYIO 4aCTh HAHOYACTHUI[, TO OHU
dopmupyior okTasgpuueckue netpnl Cr3t co “caa-
6bIM” TONEM NUTaH[JOB, a TaKkMe ONTUYECKUE LEeHTPhI
BbIcokozapannoro xpoma (Crét, Cr®t u Crtt).

PaGora uactuuHo mojgnepxana Benopycckum pec-
nyGruraHcKuM (GoHIOM (QyHIAMEHTaNbHLIX HCCIeNoBa-
Huit (rpaut # ®08P-128).
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