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V. BizomocTi npo gucepraniio
MoBga guceprariii:
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Tema gucepranii:
1. MexaHi3zMu pOSCiﬂHHH INOBEPXHEBUX Ta IJIOCKUX e,T[eKTpOMaI‘HiTHI/IX XBWUJIb HA HeOILHOpi,U‘HOCTHX I'[OBerHi

pisHOro Macmraby

2. Mechanisms of surface and plane wave scattering by multi-scale surface inhomogeneities

Pedepar:

1.V nucepraniiiHiit po6oTi JOCAiIKeHO B3a€MO/IiI0 TOBEPXHEBUX Ta MIJIOCKUX €JIeKTPOMArHiTHUX XBUJIb 3 MaKpo-,
MiIKpO- Ta HAHOHEOJHOPiJHOCTSIMU [IOBEPXHI 30J10Ta Ta cpibsa. PosrisHyTo npouec nudpaxiii IoBepxHEBUX XBUJIb
Ha MaKpOMacUITaGHMUX HEOLHOPITHOCTSIX IIOBEPXHI. BcTaHOBJIEHO XapaKTepHi 0COGIUBOCTI IIPOCTOPOBOTO
PO3NOiNy PO3CiSIHHS IJIa3MOH-TIOJIIPUTOHHUX Ta CMAJHUX XBUJIb HA JOBIJIbHO OPi€HTOBAHOMY OJJHOBUMIDHOMY
Iedekri noBepxHi. Ha 0CHOBI KijIbKiCHOTO aHasi3y IPOCTOPOBOrO PO3IOiNy PO3CiSIHHS IIJIOCKUX XBUJIb Pi3HOI
IIOBXXVMHU PO3BMHEHUI METOJ, NOCIiTKEeHHS KOPEJSLiHNAX BJIAaCTUBOCTEN HEOIHOPITHOCTEN MiKpopenbedy Ta
JlieJIeKTPUYHOI IPOHUKHOCTI JOCJIiIPKyBaHOI NOBEPXHi. EKCiepruMeHTanbHO [T0Ka3aHoO, 10 BEJIMYMHA [IOBHOTO
iHTerpasibHOro pO3CisIHHS 7151 IOBEPXHEBUX [1J1a3MOH-TIOJISPUTOHOB 3HAYHO 0iJbllle HDX JJ7151 IIJIOCKUX XBUJIb.
Takox nokasaHa 3HayHa Pi3HULA PYHKLiN CIIEKTPaIbHOI I'YCTUHU MTOTYKHOCTI IOPCTKOCTI IIOBEPXHI,
PO3paxOBaHUX i3 JAHMX PO3CISHHA LUX XBUJIb. OTPMMAHO 3aJI€KHOCTI IIPOCTOPOBOIO PO3IOLINY PO3CIIHHS MTJIOCKUX

i TOBEPXHEBUX XBUJIb HA [IJIAHAPHOMY 1118 Pi HAHOYACTMHOK rasio. KisibKicHUI aHai3 aHuX PO3CisSIHHS LO3BOJIVB



IIPOJEMOHCTPYBATU XapaKTePHi OCOOJIMBOCTI PO3CISIHHS XBUJIb PI3HUX TUIIIB, & TAKOXK PO3paxyBaTH [1€PEeTUHU

PO3CiSIHHS O4Hi€10 HAHOYACTUHKOIO.

2. The thesis is devoted to investigation of the surface and plane electromagnetic wave interaction with macro-,
micro- and nanoinhomogeneities of gold and silver surfaces. Scattered light gives information about the nature of
the wave and its interaction with matter. The processes of surface waves diffraction on macroscale surface
inhomogeneities, particularly, on arbitrarily oriented one-dimensional defect were considered. The main features
of spatial distribution of surface waves scattering by arbitrary oriented one-dimensional surface defect are
determinated. The numerical analysis of experimental data was applied for comparison of surface plasmon-
polariton and evanescent wave scattering by one-dimensional defect. New method for investigation of surface
inhomogeneities cross-correlation properties is presented. Such method was developed on basis of quantitative
analysis of scattered light spatial distribution. Significant differences between total integrated scattering of surface
plasmon-polariton and plane waves are experimentally shown for gold thin films. Furthermore, power spectral
density functions of surface roughness, which were calculated from scattering data of these waves are different.
Hemispherical elastic surface plasmon-polariton and plane waves scattering by planar layer of gallium
nanoparticles are shown. Specific features that result from the presence of nanoparticles are discussed. Numerical
analysis of experimental data enables comparison between scattering of the waves of two types. The scattering
cross-sections of one nanoparticle was calculated.
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