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V. BimomocTi npo guceprauiio
Mosga guceprarii:

Koau TemaTHYHHUX PYOpPHK: 29.31.21
Tema gucepranii:

1. PapianifiHO iHIyKOBaHi 3MiHM ONTMYHMX XapaKTEPHUCTUK HAHOKPUCTANTIYHUX Ta 00'€eMHUX HaMiBIPOBigHUKiB CdS1-

xSex

2. Radiation-induced changes of optical characteristics in nanocrystalline and bulk CdS1-xSex semiconductors

Pedepar:

1. O6'eKT BOCHIIKEHHS: KBAHTOBO-PO3MipHi €(PEKTH, 10 IPOSBIISIIOTHCS B ONITUYHUX CIEKTPAaxX KBAHTOBUX TOUOK
CdS1-xSex BHACJIiIOK IPOCTOPOBOTO OOMEXEHHS PyXy HOCIIB 3apsify. MeTa mocimpKeHHs: BCTAHOBJIEHHSI OCHOBHUX
3aKOHOMIDHOCTEM BIUIMBY BUCOKOEHEPIE€TUYHOIO €JIEKTPOHHOTO OITPOMIHEHHS Ha ONTUYHI XapaKTEPUCTUKU
HaMiBIPOBiIHUKOBUX HaHOKpUCcTaiB CdS1-xSex, BKpaljleHUX y MaTpULI0 60POCUIIIKATHOTO CKJIa, Ta IOPiBHSIHHS iX
i3 3aKOHOMIPHOCTSIMM YTBOPEHHS i TpaHCc(opMallii pagialilHUX ne@eKTiB y 00'eMHUX HamliBIpoBigHukax CdSl-
xSex, Ta CUJIIKaTHUX CTeKJIaX. MeToay NoCIiKeHHs: CIIEKTPOCKOIIis KombiHauifHoro po3citoBaHH (KP),
doTromoMiHecLeHIIii, ONTUYHOTrO NOTJIMHAaHHS. HaykoBa HOBU3HA pe3yJbTaTiB. BUSIBI€HO KOPOTKOXBUIILOBE
3MillleHHS Kpalo MOTJIMHAHHS Ta PO3MUTTSI KBAHTOBO-PO3MIPHMX MAaKCUMYMIB Yy CIIEKTPaxX ONTUYHOTO MOIJIMHAHHS
BKpAIUIEHUX y CKJIO HaHOKpucTasniB CdS1-xSex mif Aielo eJ1eKTPOHHOTO Ta PEHTTE€HIBCbKOTO OIIPOMIHEHHSI.

BesnunHa MakCMMasIbHOTO 3MilllEHHS KPalo MOTJIMHAHHS 3aJIEXKUTD BiJl TUITY, €HEPTil Ta JJ03U ONPOMiHIOIOYUX



YaCTMHOK. BCTaHOBJIEHO OCHOBHUI MEXaHIi3M, BiJIIOBiIaJIbHUN 32 CIIPUYMHEH] OIIPOMIHEHHSIM 3MiHU B OIITUYHUX
criekTpax HaHokpucTtaiis CdS1-xSex, BKpaIyieHux y 60pocusiikaTHe CKJIO, SIKUM € pafialiiiHo iHgyKoBaHa ioHi3alis
HaHOKPMCTAJIIB 32 PaXYHOK [IEPEHOCY HOCIIB 3apsly MK HUMM Ta MaTPHULEIO BHACIIILOK YTBOPEHHS B OCTaHHIN
pagianiiHux HeHTpiB 3abappieHHs. CTyIiHb YIIPOBaIPKEHHS: I1aHyeTbCsl. Cdepa (ranysb) BAKOPUCTAHHS: ONITUYHE

npui1ago0yAyBaHHS, HAHOTEXHOJIOTII.

2. Object of investigation: size-quantum effects in optical spectra of the glass-embedded CdS1-xSex nanocrystals.
Aim of studies: analysis of the main aspects of high-energy electron irradiation effect on the optical properties of
CdS1-xSex semiconductor nanocrystals, embedded in borosilicate glass matrix, and their comparison with
formation and transformation of radiation defects in bulk CdS1-xSex semiconductors and silicate glasses. Method
of investigation: optical absorption spectroscopy, Raman scattering spectroscopy and luminescence spectroscopy.
Scientific novelty of results: smearing of the size-quantum maxima in optical absorption spectra and blue shift of
the absorption edge of the glass-embedded CdS1-xSex nanocrystals under electron and X-ray irradiation are
shown. The maximal blueshift value depends on the type, energy and dose of the irradiating particles. The main
mechanism, responsible for the observed irradiation-induced changes in the optical spectra of CdS1-xSex
nanocrystals, embedded inborosilicate glass, is concluded to be the radiation-induced ionization of the
nanocrystals due to the charge-carrier transport between them and the matrix. Implementation: planned. Sphere
of application: optical devices, nanotechnology.
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