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V. BimomocTi npo guceprauiio
Mosga guceprarii:
Koau TemaTHyHHUX pyOpHK: 29.19.31

Tema gucepranii:

1. BiiuB ymOB (DOPMYBaAHHS Ta Jisl ONPOMIiHEHHS Ha ONTUYHI XapaKT€PUCTUKN KOMIIO3UTIB 3 HAHOKPUCTA/IAMU TUILY
CdSe

2. Effect of fabrication conditions and irradiation on the optical characteristics of composites with CdSe-type
nanocrystals

Pedepar:

1. MeToau ONTUYHOI CIIEKTPOCKOIII] 3aCTOCOBAHO [1J1s1 AOCIiIKEHHSI BIUIUBY YMOB (POPMYBaHHS Ta Jiii OIpOMiHEHHS
Ha OCHOBHI XapaKTepUCTUKY KOMIIO3UTIB 3 HAaHOKpucTasamu tumy CdSe y miesieKTpu4HUX MaTpulsx. [TokasaHo, 1o
IIPY 3pOCTaHHi TeMIIEpaTypH ! TPMBAJIOCTi TEpPMOOOPOOKU YacTKa LIMHKY B OJlepKaHMX HaHOKpucTanax Cdl-xZnxSe
3pOCTae BHACHAOK Horo nudysii 3 MaTpulli B HAHOKPUCTaNU. BCTaHOB/IEHO, 1110 MOJIEKYJISIPHI Iumepu Se2 B
6opocuinikaTHOMY ckJIi 3 gomimkamu Cd i Se yTBOPIOIOTCS Ha €Tarli BUCOKOTEMIIEPATYPHOTO Bifnany. MeTogom
TBep0(a3HOT0 OCAMKEHHS y CKJISHIM MaTpulli ofilep>kaHo 4yeTBipHi HaHokpuctanu CdS1-x-ySexTey 3 TpUMOI0BUM
XapakTepoM nepebynoBu GOHOHHOTO CIIEKTPY, XiMIYHUI CKJIak, SKUX OLIIHEHO 3i CIiBBiHOLIEHHS iHTEHCUBHOCTEN
cmyT LO GOHOHIB 3 ypaxyBaHHSM BifIIOBiIHUX KOHCTAHT €JIeKTPOH-(POHOHHOI B3aeMoii. JloCIimpKeHo 3a1eXKHiCTh

XapaKTepUCTUK CMYT POTOJIIOMIHECHeHIil Bif po3mipy i ckiany HaHokpucTtaiis CdS1-xSex. BctaHOBsEHO, 1110



OITPOMiHEHHS BKpaIJeHUX y 60pocuiikaTHe ckyio HaHoKpucTainiB CdS1-xSex i CdSel-xTex peHTreHiBCbKUM
BUIIPOMIHIOBAaHHSIM Ta BUCOKOEHEPTreTUYHMUMU eJIEKTPOHAMU BeJle 0 PO3MUTTS KBAHTOBO-PO3MipHUX
0CO6IMBOCTEN Ta KOPOTKOXBUJIBOBOTO 3MillleHHSI Kpalo MOTJIMHAHHS. [Toka3aHo CTabibHICTh CIIEKTPaJIbHUX
XapaKTEPUCTUK Ta iIHTEHCUBHOCTI oTosoMiHecLeH1ii HaHOKpucTaiiB CdSe y 60pOCUIiKaTHOMY CKJli Ta BUCOKY
pagianiiiHy cTabibHICTb CIIEKTPIB ONITUYHOrO NOIJIMHAHHSA i poTomoMineceHii HaHOKpucTasnis CdSe,
CTabisi30BaHUX y MaTPULSX OPraHiYHUX I0JliMepiB.

2. Optical spectroscopic techniques were applied to study the effect of fabrication conditions and irradiation on
the optical characteristics of composites with CdSe-type nanocrystals embedded in dielectric matrices. Ternary
Cd1-xZnxSe nanocrystals were obtained by solid-state precipitation in a borosilicate glass matrix, their
fundamental parameters were determined from Raman scattering and optical absorption spectra. Zinc content in
the nanocrystals is shown to increase with the thermal treatment temperature and duration due to its diffusion
from the matrix into the nanocrystals. Molecular selenium dimers Se2 are shown to be formed in cadmium- and
selenium-doped borosilicate glass at the stage of high-temperature annealing, this being confirmed by the
corresponding sharp bands near 325 and 650 cm-1 emerging in the Raman spectra. Meanwhile, the formation of
tellurium molecular dimers Te2 and precipitation of elemental tellurium in Te-doped borosilicate glass is possible
at lower temperatures when the heat treatment parameters are beyond the range optimal for the formation of
tellurium-containing II-VI nanocrystals. Quaternary CdS1-x-ySexTey nanocrystals were obtained by solid-state
precipitation in borosilicate glass and identified based on their Raman spectra. The chemical composition of these
nanocrystals with three-mode behaviour can be evaluated based on the ratio of CdTe-like, CdSe-like, and CdS-like
LO phonon band intensities in the Raman spectra with the account of corresponding electron-phonon interaction
constants.
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