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Tema gucepranii:

1. Ilpouiecu po3CisHHA CBiTJIa HAHO- Ta MiKPOCKOIIIYHUMU 00'€KTaMU B HalIliBIPOBiIHUKAX Ta JieIeKTPUKax

2. Processes of light scattering by nano- and microscopical objects in semiconductors and dielectrics

Pedepar:

1. Incepranist npucBsYeHa AOCiIpKEHHIO IPOLieCiB PO3CiSIHHS CBiT/Ia HAHOPO3MiIPHUMMU 00'€KTaMU Ta CTPYKTypamu
Ha [TIOBEPXHi HAIIBIPOBIIHUKOBUX KPUCTAJIIB i Ii€JIEKTPUYHUX [IiBOK, 3HAYHO MEHIIVMU 3a TOBXKUHY XBUJIi
ONTUYHOTO BUIIPOMiHIOBaHHSI. BCTaHOBJIEHO, 1J0 PO3CisSIHHS TOBEPXHEBUX XBUJIb HAHOUYACTUHKAMU
XapaKTepPU3y€EThCS IPOCTOPOBUM PO3IOJiIOM IHTEHCUBHOCTI PO3CiSIHOTO CBiTJIa, KOTPUM iCTOTHO 3aJI€KUTB Bif,
(dyHKIiI po3nofiny HAHOYaCTUHOK 32 po3Mipamu. Po3po61eHO MeTo I, [TIOPiBHSIHHS pe3yJIbTaTiB PO3CiSHHS
[IOBEPXHEBUX i ONHOPIGHUX XBUJIb. Lle}1 METO[ 3aCTOCOBAHO [1J1S1 METAJIEBUX HAHOYACTUHOK Ta OJHOBAMIPDHUX
IedeKTiB NoBepxHi. BcTaHOBJIEHO, 1110 IPU PO3CisSIHHI CBiT/Ia HAHOMEMOpaHaMU BiiOyBa€eThCsI KOT€PEHTHA
iHTepdepeHL1is Bif mjKepes po3CisiHHSI, PO3NOIiIeHUX IO TOBUIMHI IIJTiBKU. ExcieprMeHTanbHO MPOJeMOHCTPOBAHO
Cy0aTOMHY YYTJIMBICTb PO3CiSIHHS CBiTJIa 0 pesibedy NOBEPXHi. 3aIpONIOHOBAHO METO, IUCKPUMIiHaLil po3CisHHS
cBiTJIa pesibepOM MOBEPXHI Ta HeTonorpadiyHuMu nedexramu Ha Hiil. [IpoeMOHCTPOBAHO 3HAYHUI BHECOK

HeTonorpadiyHOro po3CisiHHS B IIPOLIECH PO3CISIHHSCBITIIA [IOBEPXHEIO IIJIACTUH KPEMHIIO Ta apCeHiny raiito.



[TokasaHo, 1110 KyTOBa 3aJI€KHICTh iHTE€rpajibHOI iIHTEHCUBHOCTI PO3CiSIHHS [TOBEPXHEBYX XBUJIb € IHIUKATOPOM
IJIa3MOH-TIOJIIPUTOHHOTO PE30HAHCY B 3HAYHO IIMPIIOMY iHTEPBaJli 3MiHU ONTUYHUX [IaPaMETPIB IPUJIETJIOTO
cepeloBUIIa, HiX 1ie 3abe3neyye TpaguLiliHO BUKOPUCTOBYBaHUI MiHIMyM Koe@illieHTa 3epKajbHOrO BilOUTTSI.
Po3po6seHO excriepuMeHTalbHi METOAMKY IOCJIiOBHOTO Ta IapajlejIbHOTO BUMiPIOBAaHHS Y MEXax MiBcepu

[IPOCTOPOBOTO PO3IOLINY PO3CIIHOIO CBITJIA.

2. The thesis deals with investigation of the processes of light scattering from nano-size objects and structures
(much less than the optical radiation wavelength) on surfaces of semiconductor crystals and dielectric films. It is
obtained that scattering of surface waves from nanoparticles is characterized by spatial distribution of scattered
light intensity; this distribution depends essentially on the nanoparticle size distribution function. A method for
comparing the results of surface and volume wave scattering is developed. This method is applied for metal
nanoparticles and one-dimensional surface defects. For light scattering by nanomembranes, it is shown that
coherent interference from scattering sources distributed in film depth occurs. Subatomic sensitivity of light
scattering to surface relief is demonstrated experimentally. A method for discrimination of light scattering from
surface relief and nontopographic surface defects is developed. A considerable contribution of nontopographic
scatteringto the processes of light scattering from surfaces of silicon and gallium arsenide wafers is demonstrated.
It is shown that angular dependence of the integral intensity of surface wave scattering serves as indicator of
plasmon-polariton resonance in a much wider range of variation of optical parameters of adjacent medium than
that provided by the traditionally used minimum of the specular reflection coefficient. The experimental
techniques of consequent and concurrent measurements of spatial distribution of light scattering within a
hemisphere are developed.
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