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2. Plasmon resonance in multilayer diffraction gratings on the GaAs or InP semiconductor surface

Pedepar:

1. MeTta po60TH - BCe6iYHMIA aHali3 Ta ONTUMi3allis yMOB 30y/P)KEHHS Ta MOIMPEHHS TIOBEPXHEBUX I171a3MOBUX
MIOJISIPUTOHIB B 6araTomapoBUX TBEPLOTIIBHUX CUCTEMAaX, CTBOPEHUX Ha OCHOBI [II' Ha MOBEPXHi MOHOKPHUCTAJIIB
GaAs Ta InP, B 3a71€)KHOCTI Bifl, ONTUYHUX, MOP(OJIOTIYHUX i CTPYKTYPHUX BJIACTUBOCTEI IUX CUCTEM. Po3pobieHo
TEXHOJIOTIYHi ITPOLIeCH BUTOTOBJIEHHS Pi3HUX TUIIIB MiKpopesbediB (HEBIIOPSIKOBAHUX, KBA3illepPioAUYHUX
(kBasirpaTok) Ta CTpOro nepioguyHUX (IUQpakLiliHUX IPaToK)) Ha IOBepxHi MOHOKpuUcTasiB GaAs Ta InP.
BuKOpHCTaHO KOHLEMNL| (PaKTAJIB SIK MiCT MiX BIOPSIKOBAHUMU (IIE€PIOJIAYHMMH) TA HEBIMOPSOKOBAHNMU
(BunankoBuMM) NpodinbOBaHNMU ITOBEPXHSIMU i OXapaKTepPU30BaHO B paMKax €AMHOI MaTeMaTUYHOI MOJieJli pi3Hi
Uy Mikpopesnabedis. [TokazaHo, 110 36i/1blIeHHS 3aracaHHs Ta 3MEHIIEHHS! IOBXXUHU [OUIUPEHHS IOBEPXHEBUX

I1J1a3MOBUX HOJIHPI/ITOHiB BU3HAYAIOTHCA B OCHOBHOMY IIOBEPXHEBOIO H_IOpCTKiCTIO ILPI(i)paKLLiIZHOi rpaTky, 10



KiJIbKiCHO ONKCYEThCS TAaKOXK BEJIMYMHOIK (PAKTANBbHOI PO3MiPHOCTI. ByJ10 BU3HaY€HO ONTUYHI, FeOMETPUYHI Ta
CTPYKTYpHI IapameTpu 6araTomapoBux AUPpakLifHUX IPATOK, SKi CIPUSIIOTh MAaKCHUMaJIbHOMY [1€pETBOPEHHIO
[1a7ja10490T0 P-TI0JISIPU30BAHOrO CBiTJIa 3 y/IbTpadioseToBoi, BUAMMOI Ta 6J1MKHbOI iHPPauepPBOBOHOI CIIEKTPAJIbHO]
00671aCTi B XBUJIIO TIOBEPXHEBOT'O I1JIa3MOBOr0 MOJIIPUTOHA. Ha OCHOBI BUTOTOBJIEHMX 6araToMapoOBUX OU(PPaKLiTHUX
rpaTok 6ysio po3pobieHo GOTOAETEKTOPH Ta CEHCOPU XIMIYHUX pedoBHH. [TokazaHo, 110 BUKOPUCTAHHS SBUILA
MOJIIpU3aliiiHOI KOHBEPCii B po3p06ieHUX MTPUCTPOSIX CTBOPIOE MTOJATKOBI MOKIIMBOCTI AJ1s1 MiABUIEHHS iXHBO]

€(PEKTUBHOCTI Ta YyTJIUBOCTI.

2. The aim of this work is a comprehensive analysis of excitation and propagation of surface plasmon polaritons in
multilayered solid state systems deposited on the diffraction gratings on GaAs and InP depending on optical,
morphological and structural properties of such system's components. The technology for preparation of several
types of rough surfaces (spontaneous random (dendrits) and quasiperiodic (quasigratings), deterministic
(diffraction gratings)) on the surface GaAs and InP was elaborated. We successfully used the concept of fractals as
a bridge between deterministic (periodic) and random (spontaneous) surfaces and several types of rough surfaces
have been defined. It is shown that the increasing of damping and decreasing surface plasmon polariton
propagation length is caused by grating surface roughness, which is directly connected with surface fractal
dimension. The optical, geometrical and structural parameters of multilayered diffraction gratings for maximal
transformation of incident ultr aviolet, visible or near infrared p-polarized light into surface plasmon polariton
wave was proposed. The photodetector as an optochemical sensor based on multilayer system on the diffraction
grating was presented. We also proposed the photodetector based on the measurements of p-to-s polarized light
reflection conversion to enhance the photodetector efficiency and selectivity.
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