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Pedepar:

1. lTaHa pucepralis prcBg4YeHa oby10Bi CaMOY3ropKEeHOI Teopii BiZir'yKy MOHOIIAPY B3a€MOJII0YMNX
HAHOYACTHUHOK, 10 6a3yeTbcs HA MeToxi PyHkuUii I'pina. PiBHsHHA Jlinmana-1lIBiHrepa, mo MicTuTh QyHKLi0 ['piHa
HaIiBIPOCTOpPY, PO3B'sI3yeThCs B ABOBUMIPHOMY K-TIpOCTOPI 1151 BUBHAYEHHSI yCEPEIHEHOr O BiATyKyY apy
HAaHOYAaCTUHOK Ha NoBepxHi. Ha 6a3i 11poro nigxomy Mu po3BUHYJIU MOJEJIb ONITUYHOTO BifI'yKy apy eJilTUYHUX
HaHOYaCTUHOK, 110 XaOTUYHO Ta PIBHOMIPHO pO3MillleHi Ha NTOBEPxHi. [Ipsgma eslekTpoMartiTHa B3aeMOisg MixK
YaCTMHKAaMU BPaxOByBajach B 1iill Mogeri piBHsAHHAM JlinMana-1lIBiHrepa. Mogenb 1eMOHCTPY€E CUIIbHY 3aJIEXKHICTh
ONTUYHUX BJIACTMBOCTEN TAaKOTO 1IapPy Bifl POpMU Ta KOHIEHTPAllii YacTUHOK. Hamu 6yJ10 IpoBeieHo
€JIINCOMETPUYHI BUMIPIOBaHHS [IJI IBOX THIIIB 3Pa3KiB i3 30JI0TUX YACTUHOK 3 Pi3HMMMU IIapaMETPaMU Ha [TOBEPXHI.
ExcriepuMeHTanbHO 6yJ10 OKAa3aHO, 0 CTaHAAPTHI Mojieli anpoKcuMallii e(peKTUBHUM CepelOBUILEM HE MOXKYTb

KOPEKTHO OIMCATU BJIACTUBOCTI OTPUMaHUX CIEKTPiB. [I0Ka3aHo, 110 elilCOMETPUYHI CIIEKTPY CUJIBHO 3aJ1€5XKaTh



Bi/l reOMeTPUYHUX TapaMeTpiB YacTUHOK. Ha 6asi 1iiei MopeJti, sika BpaxoBye B3a€MOJLiI0 MK YaCTUHKAMU, MU
MOKEMO PO3PaxyBaTy YyTJIMBIiCTb CEHCOPA Ha JIOKAJIbHUX IJIa3MOHAX Ta 3HAUTU ONTUMAJIbHI IapaMeTPH YaCTHHOK

17151 301/IbII€HHS IOTO YyTJIUBOCTI.

2. This thesis is devoted to the development of the self-consistent theory of the response of a sub-monolayer of
interacting nano-particles by Green's function method. The Lipman-Schwinger equation with the Green's function
of a half-space is solved in 2D k-space for the determination of the averaged response of nano-particles
constituting the layer on a surface. On the base of this approach we developed the model of the optical response of
the layer of nanoparticles randomly distributed on a surface. The direct electromagnetic interaction between
particles was taken into account in this model by the Lipman-Shwinger equation. We made ellipsometric
measurements for samples with layers of gold nanoparticles of different parameters. It was experimentally shown
that the standard models of the effective medium approximation can't correctly describe the behavior of spectra.
It was clearly demonstrated that experimental spectra strongly depend of the geometrical parameters of particles.
On the base of this model, which takes into account the interaction between particles, we can calculate the
sensitivity of optical sensors on local palsmons and find optimal parameters to increase their sensitivity.
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