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V. BimomocTi npo gucepraniio
Moga guceprariii:
Koy TeMaTHYHHX PyOPHK: 29.31.51

Tema guceprauii:
1. Mopdoorist Ta ONTUYHI BJIaCTUBOCTiI KOMIIO3UTHUX METaJIeBUX i IOPYBaTHX JieJeKTPUYHUX I1J1iBOK.

2. Morphology and optical properties of composite metal and porous dielectric films.

Pedepar:

1. Incepraliist pUCBsY€HA BUBYEHHIO B3a€MO3B'I3Ky MK MOP(oJIorielo Ta eQeKTUBHUMY ONTUYHUMU
IapaMeTpaMy KOMIIO3UTHUX T€TEPOCUCTEM 3 HAHOPO3MiPDHMMHU METAJIEBUMU Ta [i€JIEKTPUYHUMU BKJIIOYEHHSIMMU:
30JI0TUX IJIiIBOK Pi3HOI TOBIIMHY i MOpoJIOTii (CYLiIbHUX Ta OCTPiBLIEBUX) HA [i€JIeKTPUYHHUX Ta
HaMiBIPOBiIHUKOBUX MiJIKJIaKax; KOMIO3UTHUX F€TEPOCUCTEM Ha OCHOBI HalliBIIPOBIAHUKOBUX CTPYKTYp SiO2/Si 3
PO3BUHEHOIO OBEPXHEIO. [IpOAEMOHCTPOBAHO NIPOSIB KJIACUYHOTO i TOMOJIOTIYHOTO pO3MipHUX €(DEKTIB B OBEiHIIi
e(PeKTMBHUX ONTUYHUX IIapaMEeTPiB 30JI0TUX IJ1iBOK IIPU 3MiHi iX TOBIIMHY, 110 € 6a30BUMU €JIEMEHTAMU
HaHOIUIa3MOHIKU. [oKa3aHo, 1110 3aCTOCYBaHHS KOMIIJIEKCHOTO aHai3y gaHux ACM Ta po3paxyHKy
aBTOKOPEJISILINHOI PYHKLii HaHOpesbe(y TOBEPXHI JO3BOJISIE BUBHAYNTHU PO3MIpP Ta (POPMY 30JI0TUX HAHOYACTHHOK,
BupoueHux Ha GaAs ninknankax. O6IPyHTOBAHO 3aCTOCYBAaHHS HAOJIVDKEHHS €(PEKTUBHOTO CepeloBUIA

prrremaHa [J1d OIINCY OINITUYHUX BJIACTUBOCTEMN KOMITO3UTHUX IIJTiBKOBUX reTeEPOCUCTEM, SIKi MiCTSITh METaJIeBi Ta



IieJIeKTpMYHi HaHOPO3MipHi ckianoBi. [IokazaHo, WO TeMIIEpAaTypPHUN Bifiliall TOHKMX I1JIiBOK 30JI0Ta Ha
IieseKTpUYHil migkiani € epeKTUBHUM CIIOCOO0M BIIMBY Ha MOP(OJIOTiIo Ta ONITUYHI BJIACTUBOCTI, a y BUIMIALIKy
YJIBTPATOHKMX IUIIBOK JIO3BOJISIE KEPYBATH T10JIOKEHHSM Ta IMiBIIMPUHOIO CMYTY JIOKAJIbHOTO (TIOBEPXHEBOT0)
I1JIA3MOHHOT'O PE30HAHCY. BCTaHOBJIEHO, 110 ONIPOMiHEHHS KPEMHIIO BUCOKOEHEPTreTUYHUMU YaCTMHKAMU
IIPU3BOJAUTH 10 3MiHM IOTO ONTUYHUX KOHCTAHT, 30iJIbII€HHS LIOPCTKOCTI TIOBEPXHI i 1€ (PEKTOYTBOPEHHS
IIPUIIOBEPXHEBOrO I1apy KpeMHilo. Briepie nokasaHo, 1110 YTBOPEHHSI PO3BMHEHOI IOBEPXHi B cTpyKTypax SiO2 /Si
ITiCJIg ONIPOMIHEHHS BUCOKOE€HepreTnyHMMM ionamu 40Ar, 131Xe Ta 209Bi 3 noganbivM BUTPABJIIOBAHHAM IIOD B
mapi SiO2 3yMOBJI0€ 306ibLIEHHS YyTIUBOCTI €PEKTUBHUX ONTUYHUX KOHCTAHT FeTePOCUCTEMU 10 afICOPOLii
MOJIEKYJI €TUJIOBOTO CIIUPTY, aMiaKy Ta alleTOHY, 0 CBiJYUTh PO NEePCIEeKTUBHICTh 3aCTOCYBAHHS iX 11711 PO3POOKU

ra3oqyTInBUX CCHCOpiB OIITUYHOTO TUILY.

2. The thesis is devoted to study of interrelation between morphology and effective optical parameters of
composite heterosystems with nanosized metallic and dielectric inclusions: gold films with different thickness and
morphologies (continuous and island films) on dielectric and semiconductor substrates; composite heterosystems
based on semiconductor structures SiO2 /Si with developed surface. Classical and topological size effects in
thickness dependency of optical parameters of gold films are demonstrated, which are a basic element of
nanoplasmonic. The complex analysis of AFM data and calculation of autocorrelation function for surface relief
allow determining the shape and size of gold nanoparticles grown on GaAs substrate. The symmetrical Bruggeman
effective medium approximation is grounded for description of optical characteristics and adsorption sensitivity of
composite heterosystems containing both metallic and dielectric nanosized components. It is shown that thermal
annealing of thin gold films on dielectric substrate is an efficient way for influence on structure, surface
morphology and optical characteristics that allows controlling the position of peak and half-width of local surface
plasmon resonance. It is determined that irradiation of the silicon by high-energy particles causes change its
optical constants, increasing of both surface roughness and near-surface defectness of silicon layer. It is shown
that creation of developed surface in SiO2 /Si structure after irradiation by heavy ions (40Ar, 131Xe, 209Bi) with
following etching of pores in layer SiO2 causes increasing of sensitivity of heterosystem effective optical constants
to adsorption of ethanol, acetone and ammonia molecules, that points out to perspective for application as gas-

sensitive optical sensors.
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