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AnHoTanus. KBaHTOBBIC TOUKH CyNIb(pHaa KaAMHS SBISIOTCS MEPCIICKTUBHEIMI MaTepHaliaMyi B ONTHKE, MEIUIHE, OHOJIO0-
THH U ONTOIEKTpoHUKe. B pabore mccienosansl Gpropodocdarnsie crekiia, aKTHBUPOBAHHBIC KBAHTOBBIMH TOYKAMH CYJIb-
¢una kagmust. B pesynsrare TepMoo6paboTku ObUIH COPMHUPOBAHBI KBAHTOBBIE TOUKH quamerpoM 2,8 HM, 3,0 HM u 3,8 HM.
IIpu TakoM M3MEHEHHH Pa3MEpOB KBAaHTOBBIX TOYECK HAONIONACTCS CIOBHUT Kpas (yHIAMEHTAJILHOTO IOIVIONIICHHS U IOJOCHI
JIOMUHECIEHIUH B AJIMHHOBOJIHOBYIO oOnacTh criekTpa. OOHapyskeHa 3aBHCHMOCTh BPEMEHM KM3HH JIIOMUHECICHIIMU OT
JUTHHBI BOJIHBI peructpaiuu B nuanazone 450—700 um. [omyuenusie ¢propodocdarHbie crexia ¢ kBaHTOBBIMU Toukamu CdS
MOTYT OBITH IPHMEHEHBI B KaueCTBE JIOMHHO(OPOB C MHTCHCHBHON IOJIOCOHN JIIOMUHECICHIINN W IJIUTEIBHBIM BPEMEHEM
JKU3HU BO30Y>KIEHHOTO COCTOSHHSI.
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Abstract. Cadmium sulfide quantum dots are perspective materials in optics, medicine, biology and optoelectronics.
Fluorophosphate glasses, doped with cadmium sulfide quantum dots, were examined in the paper. Heat treatment led to the
formation of quantum dots with diameters equal to 2.8 nm, 3.0 nm and 3.8 nm. In view of such changes in the quantum dots
size the fundamental absorption edge shift and the luminescence band are being displaced to the long wavelengths.
Luminescence lifetime has been found to be dependent on the registration wavelength in the range from 450 to 700 nm.
Obtained fluorophosphate glasses with CdS quantum dots can find their application as fluorescent materials with intensive
luminescence band and long excited-state natural lifetime.
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KsanToBeie Toukn (KT) mpemcraBisroTr co®oil HONTYHPOBOAHWUKOBBIE HAHOKPUCTAJIIBI, YbH pPa3MeEpHI
MEHBIIIE WIIN paBHBI PaIuyCy 3KcuToHa bopa, nx ontudeckue cBoicTBa 3aBucAT oT pasmepa [1-3]. KT cynsdpuna
kaamus (CdS) Hanum mupoKoe MPUMEHSHHUE B PA3IUYHBIX 00acTsX. OHM IPUMEHSIOTCS B ONTHKE KaK (DHIIBT-
PBl B KEJITO-OpaH)XeBOW obnactu Onarogaps MX BBICOKOMY KOI((HLIMEHTY IOIIOLIeHHs. Bbicokne 3HaYeHus
OINTHYECKOW HEJIMHEHHOCTH, HaOltoaeMble B CHCTEMaxX C IMOHW)KEHHOW pa3MepHocThio (comeprkammx KT), xa-
PaKTepU3yIOT 3TH CUCTEMbI KaK MEPCIEeKTHUBHBIE JJIS CO3MaHMsI ONTOAJIeKTpoHHBIX npudopos; KT CdS npume-
HSIOTCS B Ononoruu 1 Menuiuae [4]. FIx MOXKHO paccMaTpUBaTh B Ka4€CTBE aKTHBHOM CPEIIbI IMTOIYIIPOBOTHHKO-
BBIX JIa3epoB. BaXHOM XapaKTEepUCTHKOMN sl KAKIOr0 MaTepualia sBJsIeTCs OOPOBCKUI palyc 3KCUTOHA, KOTO-
peiit s CdS cocrasnser 3,2 uM. s Hanodactuny CdS xapakTepHO yBETHYEHHE DHEPTUH CBSI3U HYKCHTOHA B
HECKOJIBKO pa3 [0 CPAaBHEHUIO C YHEPTHEH CBSA3H B MOHOKpHUCTAILIE [5].

Jns co3maHusi KOMIIO3UTHBIX onTHueckux marepuanioB ¢ KT xopomo noaxomuT crekio. M3BecTHo, 4To
CTEKJIa, aKTUBHPOBAHHBIE TIOJTyITPOBOAHMUKOBHIMA HAHOKPHUCTAIIAMH, JEMOHCTPHPYIOT «TOIXyOOH CIOBHI» ONTHYE-
CKOTO CIIEKTpa M IJUCKPETHYIO CTPYKTYPY AJIEKTPOHHO-ABIPOYHBIX IIEPEXOI0B, KOTOPHIE BOZHHKAIOT BCIEICTBHE
Pa3sMepHOTO OTpaHMYCHHUS IEKTPOHHOTO IBIKEHUS B KBAaHTOBOW Touke. C pe3yasTaTaMH MCCICAOBAHUS CBOWCTB
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KT MoxHO TT03HaKOMUTECS B paboTax [6, 7]. B HacTosmei pabote paccMOTpeHBI JTFOMUHECIIeHTHBIe cBoiicTBa KT
CdS Bo ¢dropodocdarusix crexnax. Beidop dhropodocdarnoii Marpuiibl 00yCIOBIEH BOBMOXKHOCTHIO BBEACHHS B
6osbireii kornentpanuu CdS, B ommune oT CHIIMKaTHOM Matpuilbl. @TopodocdarHpie CTEKIa HUMEIOT Ooee HH3-
KHE TeMIIepaTypbl CHHTE3a U MEHbIIIee BpeMsi BTOPUUHBIX TepMooOpaboTok st pocta KT [8]. B padore Obiu wc-
cienoBanbl hropodocdarubie crexia cocraBa SONaPO;-25H;P0,4-10Ga,03-5Zn0-7,5NaALF4-0,6CdS (ucxommbie
marepuaibl Mapku «XY» u «OCUy»). CuHTe3 NpOBOAWIICS B 3aKPBITHIX CTEKJIOYIJIEPOIHBIX TUINSIX B arMocgepe
aprosa npu Temneparype 950-1000 °C, nponomkurensHocTh 40 MUH. J[71s CHATHSA OCTAaTOYHBIX HANPSHKEHUH Mpo-
BOJIMJICSL OTXKHMT TIPH TEMIEpaType 3HAYUTEIbHO HibKe Temiieparypsl creknoBanus (350 °C). KT cunresupoBainch
IyTeM BTOPHYHON TepMo0oOpaboTKu crexon npu temneparype 430 °C, 460 °C u 480 °C.

VY ucxomHOTO CTEKNa Kpai (yHIaMEHTaJIbHOTO IMOMIOIeHHsT HaxoauTes B obnactu 300 uMm (puc. 1, a). B
pesynbrare TepMooopadotku npoucxoqut poct KT CdS, uTo mpuBoauT K cABUTY Kpasi GyHIAMEHTAIBHOTO T10-
momenus 1o 459 um. Mcnons3ys nanHeie paboThl [9], MOKHO OLIEHUTH pa3Mep HaHOKpucTawia. beum chopmu-
posansl KT cnenyromux pasmepos: 2,8 uM, 3,0 HM u 3,8 HM.
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Puc. 1. CnekTpbl nornoweHus ans ncxogHoro crekna (1), crekna ¢ KT guametpowm: 2,8 HM (2), 3,0 Hm (3),
3,8 HMm (4) (a); cnekTpbl NoMUMHecLeHuMn ans ctekna ¢ KT guametpom: 2,8 HM (1) 3,0 HM (2), 3,8 HM (3) (6)
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Puc. 2. CnekTpbl ntomyHecLeHUMM nocne TepmoobpaboTkn npu Temnepatype 430 °C (1), 460 °C (2), 480 °C (3)
(a); 3aBUCUMOCTb BPEMEHM KN3HU MIOMUHECLIEHLIMM OT ANMHBI BOSHbI perucTpauun ansi ctekna ¢ KT anameTtpom
2,8 Hm (1), 3,0 HM (2) 1 3,8 HM (3) (6)

Ha puc. 1, 6, mpencraBneHsl crieKTphl TroMuHecieHnH st crekon ¢ KT pasHeix pasmepo. CpaBHEHHE
MaKCHMyMa TMEpBOTO AKCHTOHHOTO TEpEeXo/a B CIEKTPE TOTIOMCHUS W MAaKCHMyMa JIFOMHHECICHIINH CBHUIE-
TenbCTBYeT 0 OombmoM ctokcoBoM cruBure (1 3B). Crexna ¢ KT CdS xapakrepusyroTcs HUpOKOH CTPYKTypHpPO-
BaHHOW IMOJIOCOW JIFOMUHECIICHIIMH, COCTOSIIIEH n3 HEeCKONbKuX moioc [10]. Bo3aMokHO, Tako BHJ CIIEKTPOB
JIOMHHECLIEHIINY CBSA3aH C HAJIMYNEM IITyOOKHX JIOBYIIEK, OOYCIIOBIEHHBIX PA3INYHBIMH Je(PEKTaMU CTPYKTYPHI
MTOBEPXHOCTH HAHOYACTHI] 32 CUET B3auMOAeHCTBHs ¢ Marpurei [11, 12]. Taxxke ymmperne moiocs! JIOMHHEC-
LEHIIMK MOXET ObITh cBsi3aHo ¢ nucnepcueid KT mo pasmepam [13]. YBenuueHne BpeMeHH TepMOOOPabOTKHU CTe-
koJ1 puBoauT K pocty KT CdS 1 cOOTBETCTBEHHO K U3MEHEHHIO CIIEKTPOB JTIOMHUHECIICHIINU. B pesysbrare yBe-
JIMYCHUA BpPpEMCHU TepMOO6p360TKI/I H TEMIICpaTypbl Ha6mo)1aeTc;1 CMCIICHUE MAaKCMMYMOB MHTCHCHUBHOCTU B
KpacHyIo 00J1acTh crieKTpa. MakCHMyMBI ITOJIOCHI JJFOMUHECHEHIIMH CIBUTaroTCs ¢ 692 HM 10 774 HM. YBennue-
HUE TeMrepaTtypbl TepMoodpadoTku ¢ 430 °C g0 480 °C Taxke NPUBOIUT K CMEIICHHUIO MOJIOC TIOMHHECICHIINN
B KpacHyIo obnacTts criektpa ¢ 774 um 1o 859 uwm (puc. 2, a).

B paborte [14] moka3aHO, 4T0 KMHETHKA 3aTyXaHUs JtoMuHecueHH KT 3aBHCHT OT [UIMHBI BOJHBI PETH-
ctparun. Ha puc. 2, 6, mpencraBieHa 3aBUCHIMOCTh BPEMEHH KU3HH JIIOMHHECIIEHIINN OT JUTWHBI BOITHBI PETHCT-
pammu st o6pasuoB ¢ KT muamerpom 2,8 uMm, 3,0 HM 1 3,8 HM. [lpu yBenmudeHun ATUHBI BOMHBEL OT 450 HM 110
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700 HM BpemeHa xu3HH m3MeHstoTcs B npenenax 0,15-0,32 mc g KT muamerpom 2,8 aMm, 0,16-0,38 mMc — s
KT aumamerpom 3,0 M, 0,18-0,46 mc — g KT auamerpom 3,8 HM. Takast 3aBUCHMOCTB OT JJIMHBI BOJTHBI PETH-
CTpaLi MOXKET OBITH 0OYCIIOB/IEHA HaJMYMEeM Pa3IM4HBIX IIEHTPOB CBEUCHUS JIIOMUHECHeHInH. bonbmme 3Ha-
YeHHs BPEMEH JKHU3HH JIIOMUHECLEHIMH MOTYT OBITH CBA3aHBI C CYLIECTBOBAaHHEM METacTaOMJIBHOTIO YPOBHS
BHYTPH 3alpelIeHHON 30HBI, TIOJIOKEHHUE U BPeMsl KU3HU KOTOPOTo 3aBHUCAT oT pazmepoB KT [15]. U3 takoii 3a-
BUCHMOCTH MOXKHO CZI€J1aTh BBIBOJ, YTO MpH yBennueHuu pasmepa KT yBennumBaercst BpeMmsi )KHU3HU JIIOMHHEC-
uenuyu. lanueie propodocdarnsie crekna ¢ KT CdS MoryT ObITh HCIIONB30BaHbI B KaYECTBE JTIOMUHO(OPOB C
MHTEHCHUBHOH ITOJI0COH JIIOMUHECIEHIINH U JUINTEIHHBIM BPEMEHEM KHU3HHU BO30YKJIEHHOTO COCTOSTHHSI.
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