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AHHOTALUA

Brepsoie cunTesupoBanbl Hanokpuctauisl AgCl Bo ¢ropodocdarHom crekie W M3ydeHBI WX CHEKTPAIbHBIE CBOMCTBA.
Iloka3aHo, YTO C YBEJNMYECHUEM JUIMTEIBLHOCTH TEPMOOOPAOOTKH NMPOHMCXOMHUT CHABUT ITOJIOCHI SKCUTOHHOTO IMOIVIOLICHUS B
JUTMHHOBOJIHOBYIO 00JIacTh M yBeJIMYCHHE e¢ MHTeHCHBHOCTH. CpeHuil pasmep CHHTE3MpOBaHHBIX HaHOKpucTawioB AgCl
cocraBun 2,50-3,70 um. C yMeHblIeHHEM TeMIieparypbl crekia ¢ HaHokpuctamiamu AQCl or 25 °C go —196 °C
HaOJoaeTcs CBUT MAKCUMyMa SKCUTOHHOTO TIOIJIOLIEHHUS] B KOPOTKOBOJIHOBYIO 00JaCTh.
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Abstract

For the first time, we received and studied the spectral properties of AgCl nanocrystals in fluorine phosphate glass. It was
shown that the increase of heat treatment duration leads to the long -wavelength shift of the exciton absorption band and the
increase of itsintensity. The average size of the AgCl nanocrystals was 2.50 - 3.70 nm. With a decrease in temperature of the
glass with AgCl nanocrystals from 25°C to -196°C the shift of the maximum of the exciton absorption towards the short
wavelength region took place.
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Crekita, akTHBUPOBAHHbBIC MONYMPOBOAHNKOBEIME HanokpucTauiamu (HK) u obGnanarorine HemMHEHHO-
ONTUYECKUMH CBONCTBAMH, SIBJIFOTCS MEPCIEKTUBHBIMU MaTepHAIAMK JUIsl [IPUMEHEHUS B ONTHYECKOM HPHO0-
pocrpoernu. OHU TPEACTABISAIOT GONBUION HAYYHBIH MHTEPEC ¢ TOYKH 3pEHHS U3ydeHHs (yHIaMEHTaIbHbIX
3aKOHOMEPHOCTEH, 00YCIOBICHHBIX MX YHHKaJIbHbIME cBoWicTBamu [1-3]. OcoOeHHbIH HMHTEpEC MPEACTaBISIOT
CTeKJIa, COMepIXKallie HAHOKPUCTAILIBI [aJIOTEHUIOB cepeOpa, KOTOPhIe MMEIOT PE3KYH0 MPaHMILy HOIIONIEHHS B
yasrpaduonerosoit (Y®) obnactu [4-7]. B paborax [8-10] Gbutk mcciemoBaHbl crekTpsl momiomenns HK
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AQCl, ocaxIeHHBIX Ha KBapLEBYIO MOMIOKKY B BHIC IUICHKU. bputo mokasaHo, uro nammune HK mpuBogut
HOSIBIICHUIO B CHEKTPax MOJOCH ¢ MakcuMymoM 250 HM, XapakTepHO#l s dKcHTOHHOTrO mornomeHus [10].
Crexna ¢propodochaTHON MATPHULIBI SBIAIOTCS MEPCIEKTHBHBIMU MaTepHaIaMy 11 GOPMUPOBAHUS U U3YyUCHUS
ranounocepeOpsiHpIX HaHOKprcTauios, B ToM uncie 1 HK AQCl, mo crenyronmm npudnnaM. Bo-nepBsix, oHK
JIAI0T BO3MOXKHOCTbH CO3JIaHHSI B MaTpPHIIE BBICOKOH KOHIEHTPAlMM TaJOreHUA0B. BO-BTOpPBIX, OHU SIBISIOTCS
NpO3payHbIMU B BUAMMOM U YD nuanazone, a rpaHula HOTIOLICHHSI MAaTPUIIBI JISKUT B 60Jiee KOPOTKOBOJIHOBO
obnactu (oxos0 200 HM) MO CpaBHEHHUIO ¢ OOPATHBHIMU U OOPOCHIUKATHBIMU cTekaamu [11, 12]. B-TpeThux, OHU
XapaKTepHU3YIOTCS HU3KMMU TeMIIepaTypaMu CHHTe3a U creknoBaHus (7).

B nacrosieii pabote paccmoTpensl ocobennoctr Boiaenenus HK AgCl Bo dropodocdarhbix crexmax
cnenyromero cocrasa: 72 NaPO;—18 Ba(PO;),~10AIF; (mon.%), ceepx 100% Obuio BBemeno 0,028 Bec.%
AgNO;. Xiop GBUT BBElleH B IpoOLiECCce CHHTE3a CTEKJa TocpencTtBoM mobasnenus pactBopa HCl B pacriias.
Cunte3 crexia ocymecTsisuics npu Temreparype 900 °C B Teuenne 1 gaca ¢ MCHONB30BaHUEM CTEKIIOYTIIEPO-
Horo T, TeMneparypa CTeKJIOBaHUS OblIa ONpeAeieHa ¢ IOMOMbI0 T depeHInanbHO CKaHUPYIOIIEro Ka-
nopumetpa (JICK) STA 449F1 Jupiter (Netzsch) co ckopocthio Harpea 00bekToB 10 K/mun u cocrauna 320 °C.
Hanokpucramier AQCl 6butr choOpMUPOBAHBI B PE3yJIbTaTe H30TEPMHUUECKHX OOPabOTOK MCXOIHOTO CTEKIa B
MydenbHO# neun npu temiieparype T = 395 °C, npeBbimatonieii 7y, B TE4EHHE Pa3HOTO BPEMEHH.

Ha puc. 1, a, mokazansl criekTpsl noriorienus dpropodocdaraoro (OP) crexia 10 U mocie TepMoodpa-
6otok (TO) miutensHOCTHIO OT 15 10 120 MuHYT. B criekTpe HCXOAHOTO CTEeKIa MoI0ca IKCHTOHHOTO MOIIIOoNIe-
uuss HK AQCl oTcyTeTByeT. DT0 CBHIACTENBCTBYET O TOM, YTO B UCXOAHOM CTEKJIC HEMOCPEICTBEHHO TOCIE CHH-
teza HK AQCl ue obpasyrorcst. Ha crniekrpax o6pasioB crekia mocie TO MosBiseTcs 9KCUTOHHBIN MUK, COOT-
sercTBytomii HK AgCl. C yBennueHneM BpeMeHH TepMOOOPaOOTKH HHTEHCUBHOCTh SKCUHTOHHOTO TOIIOIICHUSI
YBEJNYUBACTCS, YTO TOBOPUT 00 yBenmueHuH koHueHTpanuu HK B crexne. [Ipu 3TOM monoxeHHe S5KCUTOHHOTO
MaKCHUMyMa CMEIIaeTCs B ITIMHHOBOIHOBYIO 00JIacTh B quana3zone 248—-252 HM, 4To CBHIETEIBCTBYET 00 yBEIH-
yenun pasmepoB HK AgCl. CrenosarenbHo, BpeMsi TepMOOOPaOOTKH BIMSAET HE TOJBKO Ha KOJHYECTBO 00pa-
syembix HK, HO 1 Ha ux pasmep. [loMHMO TOJIOCH 9KCHTOHHOTO IOITIOLICHHS, HA CHEKTpax TepMooOpadoTaH-
HBIX 00pa31oB MPUCYTCTBYET M0JI0CA ¢ MAKCUMYMOM Ha 425 HM, KOTOpasi COOTBETCTBYET IOIVIOIIEHHUIO NTOBEPX-
HOCTHOTO IUIa3MOHHOTO PE30HAHCA METAIMYECKIX HAaHOYACTHI cepedpa.
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Puc. 1. Cnektpbl nornoeHns gtopodoccaTHoro ctekna ¢ HaHokpuctannamu AgCl nocne TepmoobpaboTok
npu T = 395 °C gnutensHocTblo: 0 MuH (1); 15 muH (2), 30 MuH (3), 60 MuH (4), 90 MuH (5), 120 muH (6) (a);
3aBNCMMOCTb CPpeHero paguyca HaHokpucTanna oT BpemeHun tepmoobpabotok (6)

CoracHo pa6oTte [2], HOCHTENN TOKa M 3KCUTOHBI B HAHOKPHCTAJLIE, HAXOISAIIEMCS B TUIIICKTPHIECKOM
MarpHIle, OKa3bIBAIOTCS JIOKATH30BAHHBIMA B TPEXMEPHOM MOTEHIIMAIBHON IMe, TPaHUIIaMH KOTOPOM SBIIIOTCS
CTEHKH KpuCTaiia. 1o Mepe yMEHBIIEH s pa3Mepa MOTEHIMATBHON MBI MUHAMAJIbHAsT SHEPTHS YACTHII, JIOKa-
JM30BaHHBIX B HEH, YBEINYUBACTCS, YTO MPOSBISICTCS B YBEIMUCHHH NIMPUHBI 3aMIPEIICHHON 30HBI C YMEHBIIIE-
HHEM pa3Mepa KpHUCTAILIOB.

Takum o6pasom, cpennnit pasmep HK AgCl R cBsi3an ¢ monoxkeHneM MakCHMyMa MOJIOCHI SKCUTOHHOTO
noroneHus Eq ¢ momornpio cienayroreit popmysisi [2]:

2_2

E, =E, + 0,67 x %
rae E,, —sueprust sxkeutona s o6bemuoro kpucramia AgCl (E,, = 4,85 3B); M —sddexTnBHas Macca SKCHTOHA
(m=1,07mg); M. — Macca moKost BIeKTpoHa; /i — mocTostHHas Jlupaka.

Ha puc. 1, 6, npezncrasnena 3aBucuMocts cpeanero pasmepa HK B nuanazone 2,50-3,70 HM oT BpemeHH
tepmoobpadorku ot 30 no 120 mun. Ha puc. 2, a, npezcrasnens! cnekrpsl nonomienus Od crekia, comepxa-
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mero HK AgCl co cpennnm pasmepom 3,7 HM, TIpH W3MEHEHHH TEMIIEPATyp W3MEPEHUS OT KOMHATHOM 0 TeM-
HepaTypbl KHIEHHS JKUIKOTO a30Ta. BHIIHO, 4TO ¢ yMEHBIIEHHEM TeMIIepaTyphl IPOUCXOIUT YBEINUYCHUE HHTCH-
CHBHOCTH SKCHUTOHHOTO ITHKA U CIBHUT B KOPOTKOBOJIHOBYIO 00JIaCTh CIIEKTPa, YTO COOTBETCTBYET OTPHULIATEIIHLHO-
My TeMIEpaTypHOMY CABHTY 00BbEMHOro Kpucramia. [lomydyeHHas 3aBHCHMOCTb SHEPTHMH SKCHUTOHHOTO ITHKa OT
TeMIepaTypbl M3MEpeHHs TpejcTaBieHa Ha puc. 2, 6, a koadduiment temmeparypHoro casura dEg/dT mpu
sToM paBHsiercs —1,87 maB/K.
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Puc. 2. CnekTp nornolieHns dotopodpocdaTHOro cTtekna ¢ HaHokpuctannamu AgCl npu Temnepartypax
namepeHum: 25 °C (1), =35 °C (2), -85 °C (3), =135 °C (4), —181 °C (5), =196 °C (6) (a);
3aBMCUMMOCTb MOMOXEHWS MOMNOChl 3KCUTOHHOTO MOTMOLLEHWS OT TeMneparypbl crekna (6)

Takum 00pa3oM, HaMH BIlEpBbIe CHMHTE3MpoBaHbl HaHokpucTawisl AQCl Bo dropodocdarHom crekie, a
TaKXKe MCCIEOBAHbl MX CIIEKTpaJIbHbIE CBOMCTBA B IMPOKOM HHTepBanie Temmneparyp ot —196 °C mo +25 °C.
[Moka3aHo, 4YTO W3MEHEHHE pPEXHUMOB TEPMOOOPAOOTKM TMMO3BOJSAET BAPHUPOBATH CPEIAHUHA  pasmep
HanokpucramwioB AQCl B npenenax 2,50-3,70 uwm.
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