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Tema guceprarii:
1. On'TryYHi BaCTUBOCTI HaNiBIPOBiAHMKOBUX HAaHOKpUCTaJiB cucreMu Ag(Cu)-In-S

2. Optical properties of semiconductor nanocrystals of Ag(Cu)-In-S system

Pedepar:

1. Incepranist npucBsYeHa OTPUMAaHHIO KOJIOIAHUX HaMiBIPOBiTHUKOBUX HAHOKpUCTaiB poaunu (Ag,Cu)-(In,Ga)-S
pi3HOro po3Mipy i XiMiYHOrO CKJ1ay, BUSBHAYEHHIO iXHBOI'O CEPEIHBOrO PO3MIPY i KpPUCTAJIIYHOI CTPYKTYPH Ta
BMBYEHHIO IXHIiX ONTUYHUX XapaKTEPUCTUK. 3 BOJHMX PO3YMHAX IPU TOMIPHUX YMOBAX CUHTE€30BAaHO KOJIOIIHI
HaHokpucrtanu Ag-In-S, Cu-In-S, Ag-Ga-S ta Ag—(In,Ga)-S 3 pisHUMU CHiBBiJHOLIEHHSIMU IPEKYPCOPIB,
MIPOBe/IEHO X po3AisieHHs Ha po3MipHi dpaxkiiii. 3 JaHMUX ONTUYHOTO MOTJIMHAHHS Ta AU@PaKlii peHTreHiBChKUX
IIPOMEHIB OLIIHEHO CepeiHii po3Mip HAHOKPUCTAMIB y Ppakuisx (Bix 1.7 0o 3.4 HM 3 TouHicTIO 0.5—0.6 HM).
BcTaHOB/IEHO, O ONTUYHI XapAKTEPUCTUKU KOJIOIZHMX PO3YMHIB 3 HAHOKpUCTasaMu Ag-In—S 3aiuaTbCs

CTabiJIbHUMU IIiCJIsl TPUBAJIOTO (IIiB pOKY) 30epiraHHs Ipy KiMHaTHIN Temiieparypi. Oco6JIMBOCTI y CIIeKTpax



PaMaHiBCbKOT'O PO3CilOBaHHSI HAHOKPUCTAIB Ag—In—S MOB'SI13yI0ThCS 3 IPOCTOPOBUM OOMEXEHHSIM (DOHOHIB Ta
MPOSIBOM MOBepxHeBux (GOHOHIB. Ha mifcTaBi JaHUX ONTUYHOTO MOTJIMHAHHS Ta PE30HAHCHOI PaMaHiBChKOI
CIIEKTPOCKOIIIi ITOKa3aHO, WO [IPU I0JaBaHHI IMHKY B HAHOKpUCTaIU Ag-In—S Ha ApyroMy erarti KOJ0ifIHOro
CHHTE3Yy BilOyBa€eThCs rpaflieHTHE JIETYBAaHHS LMHKOM, @ KOHLIEHTPALlis Zn 3MEHIIYEThCS Bifl IOBEPXHi 10 LIEHTPY

HAHOKPUCTAJA.

2. The thesis is devoted to the fabrication of colloidal semiconductor nanocrystals of the (Ag,Cu)-(In,Ga)-S family
of various size and chemical composition, determination of their average size and crystalline structure and
investigation of their optical characteristics. Ag-In-S, Cu-In-S, Ag-Ga-S, and Ag-(In,Ga)-S colloidal nanocrystals
were synthesised from aqueous solutions at mild conditions with various precursor concentration ratios, their
size-selective fractioning was performed. From optical absorption and X-ray diffraction data the average size of
nanocrystals in the fractions is determined (from 1.7 to 3.4 nm with the accuracy of 0.5—0.6 nm). Optical
characteristics of the Ag-In-S colloidal nanocrystal solutions are shown to remain stable after long-time (half a
year) ageing at room temperature. Features in the Raman spectra of the Ag-In-S nanocrystals are related to
phonon confinement and scattering by surface phonons. Based on the optical absorption and resonant Raman
spectroscopy data it is shown that adding zinc at the second stage of the colloidal synthesis to the Ag-In-S
nanocrystals results in gradient-like doping of the nanocrystals with Zn content decreasing from the surface to the
nanocrystal centre.
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