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V. BimomocTi npo gucepraniio
Moga guceprariii:
Koau TeMaTHYHHX PYOPHK: 29.31.26

Tema guceprauii:
1. B3aeMo3B's130K MOpGOJI0Tii MeTaNi30BaHUX HAMIBIPOBIZHUKOBUX ITiAKIIATIOK 3 TOBEPXHEBUM MiJCUIEHHSIM

KOMOiHalli1HOro pO3CilOBaHHS CBiTJIa MOJIEKYJIAMU Ta HEOPraHIYHUMMU KjlacTepaMu

2. Interrelation of the metallized semiconductor substrates morphology and surface enhanced Raman scattering
by molecules and inorganic clusters

Pedepar:

1. luceprarnis npucBsYeHa IOCIiIPKEHHIO BJIACTUBOCTEN HAHOCTPYKTYPOBAHUX METAII30BaHUX
HalliBIPOBiIIHUKOBUX MiKIA[OK /IJIs1 CIEKTPOCKOIIii IOBEPXHEBO MiICHUIIEHOr0 KOMOiHAIiliHOTO PO3CilOBaHHS
CBiTJIa, @ CaMe CaMOOPTraHi30BaHUX OCTPIiBLEBUX IJIIBOK Ag/Si, METali30BaHOTO MOPUCTOrO KPEMHIIO Ta
MeTasti30BaHoro 6ioMmopdHOro Kapoiny KpeMHil. BctaHOBIEHO onTuManbHi MOp@OJIOTiuHI TapameTpu CpibHUX
OCTPiBLIEBUX ITiIBOK, COOPMOBAHMX Ha KPEMHi€BUX MiIK/IaIKaX, 1O Bif[IOBi1al0Th MAaKCUMAJIbHOMY IiJICUJIEHHIO
KPC curnainy Bif, pi3HUX aHaJITIB. im BinmoBizae MacuB miNbHO YIIaKOBAaHUX Ta OJHOPIIHUX 32 pO3MipaMU OCTPIBLIiB
3 cepenHimMu narepanbHuME po3mipamu 100-150 HM. BetanoBsieHo, mo g [KPC-peectpatii Manoi KoHIeHTpanii

HaIMiBIPOBIIHUKOBUX KBAHTOBUX TOYOK TUITy s11p0 (CdSe) - 060s10HKa (ZnS) 3 po3mipamu ~3 HM, OCa[I)KEHUX Ha



Ag/Si ninknanxy, HeooxifHe oegHaHHS OBOX (PaKTOPiB: 30yHPKEHHSI [1JIA3MOHIB B CPIGHUX HAHOCTPYKTypax
Jla3epHMM BUIIPOMIHIOBAaHHSIM Ta 36iry 1ioro eHeprii 3 pisHuLIeIo eHepriil eJleKTpoHHUX nepexoiB y KT. OnepskaHo
riraHTCbKe KOMOiHallifiHe po3CilOBaHHS CBITJIa Bifl 3a/IMIIKOBUX KJIACTEPIB BYIJIEL0 Ta KpeMHilo y 6iomoppHoMy SiC.
[TokaszaHo, 0 MOKPUTTS TOHKMM MIAPOM cpibia 6i0-SiC 103BoJIsS€ NOCTiIKYBAaTH HE TIBKU OCAIKEHi HA HBOTO

aHaJliTy, aje i caMy IoBepXHEBY CTPYKTYpyY SiC.

2. The thesis is dedicated to the investigation of properties of nanostructured metallized semiconductor substrates
for the surface enhanced Raman scattering (SERS) spectroscopy, namely self-arranged nanoisland films Ag /Si,
metallized porous silicon and metallized biomorphic silicon carbide. Optimal morphological parameters of silver
nanoisland films, formed at silicon substrates, which correspond to the highest Raman signal enhancement for
different analytes are found. These parameters are the array of densely situated and homogenous in size
nanoislands with lateral dimensions about 100-150 nm. It is determined that for the SERS spectroscopy of low
concentration of semiconductor quantum dots of core (CdSe) - shell (ZnS) type about 3 nm in diameter, which are
deposited on the Ag/Si substrate, the combination of two factors is required: plasmon excitation in the
nanoislands by laser radiation and correspondence of its energy to the electron transition energy inside the
quantum dot. Surface enhanced Raman scattering from the residual clusters of carbon and silicon in the
biomorphic SiC is obtained. It is revealed that covering bio-SiC with thin silver film allows to investigate deposited
analytes as well as surface structure of bio-SiC itself.
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