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V. BizomocTi npo gucepraniio
MoBga guceprariii:
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Tema gucepranii:
1. B3aeMoiisg €JIEKTPOMArHiTHOrO BUNIPOMIHIOBAHHS 3 PETYJIIPHUMU Ta HEPETYJISIPHUMU CTPYKTYPaMU Ha MOBEPXHI

TBEPAUX TiJ

2. Interaction of electromagnetic radiation with regular and irregular structures on solid surfaces

Pedepar:

1. 3anpoIoHOBaHO y3arajabHEHHS TE€OPii €JIEKTPOCTATUYHOTO BiATYKY CUCTEMU KyJIb Ha IIOBEPXHI TBEPIOrO Tija, Ke
IO3BOJISIE PO3IJILAATA IPOCTOPOBI CUCTEMU HEOJHAKOBUX YACTMHOK, PO3TAIOBAHUX JOBIILHUM YMHOM IOGJIN3Y
Mexi noziny ¢as. 3 piBHSIHb 3aIIPOIIOHOBAHOI TE€OPii B AUINOJIBHOMY HAOJIMKEHH] 0JlepKaHO TEH30P MOJIIPU30BHOCTI
KyJIi B CUCTEMI JBOX KyJIb HaJ, MiTKJIAAKOIO i IPOBENEHO aHaJli3 BIUIUBY MiAKIAIKU HA ITOJISPU30BHICTD Ta ONTUYHI
BJIACTMBOCTi HAHOPO3MipPHUX YaCTMHOK cpepudHoi popmu. [TokazaHo, 110 AUNOJIBHA B3AEMO/IS KyJli 3 IiAKIaKOIO
IIPU3BOJUTH 0 PO3ILEIJIEHHSI ONHOYACTMHKOBOTO PE30HAHCY KyJli Ha YOTUPU pe3oHaHcu. [IpoaHanizoBaHo
3aKOHOMIPHOCTI IbOTO PO3IIEIJIEHHS, OJeP>KaHO BUpa3 [JIs PE30HaHCHUX YacTOT KyJIi MOo6JIM3y MigKIIagKy,
AQHAJIITUYHUI BUTJISLT, YaCTOTHOI 3aJIEXKHOCTI IMOJIIPU30OBHOCTI KyJIi Ta BUPa3y [JI CUJIU OCLUJIATOPIB PE30HAHCHUX
MoJ,. Ofep>kaHo aHAITUYHUN PO3B'SI30K 337ja4i PO3CisSIHHS €J1IeKTPOMAarHiTHUX XBUJIb IHOPCTKOIO ITIOBEPXHEIO, SIKA
MOJEJII0EThCS PpaKTaIbHOX PyHKUieo Beltepmrpacca. [TokasaHo, 1o Npy PO3CisSHHI CBiTJIa IOBEPXHEIO 3

dpaxTasbHUM pesbepOM OPYIIYETHCS 3aKOH JI3€PKAJIbHOTO BiIOUTTS, @ KAPTUHA PO3CISIHHS MICTUTH CIJIECKU



IHTEHCHUBHOCTI B Pi3HUX HaNpsIMKaX. BCTaHOBJIEH] 3aKOHOMIDHOCTI PO3CISIHHS € HACIIiZKOM MTO€IHaHHS XaOTUYHOCTI

i camononi6HOCTI y penbedi ppakTasbHOI TOBEPXHI.

2. It is proposed a generalization of the microscopic theory of the electrostatic response of a system of spheres on
a substrate. The generalized theory allows one to treat spatial systems of spherical particles of different sizes,
made of different materials, and located arbitrarily near a boundary surface. For a system of two spheres above a
substrate, an analytical expression for the sphere's polarizability is obtained in the dipole approximation, and the
substrate influence on the polarizability and the optical properties of a nanodimensional sphere is analyzed. The
dipole interaction between the sphere and substrate is shown to lead to splitting of the sphere's eigenmode into a
set of four resonances. Expressions for the resonant frequencies, frequency dependence of the sphere's
polarizability, and the strengths of the resonant modes are obtained. It is obtained an analytical solution for the
problem of electromagnetic wave scattering by a rough surface described by the Weierstrass fractal function.The
scattering indicatrix is shown to contain splashes in nonspecular directions, so the specular reflection law is
broken for fractal surfaces. Obtained regularities are due to combination of the chaotic character and self-
similarity peculiar to fractal surfaces.
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