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2. Scattering of surface and volume electromagnetic waves by rough crystalline surfaces

Pedepar:

1. Incepranist NpUCBs4Y€HA BUBYEHHIO IIPOLIECIB, TIOB'SI3aHUX 3 PO3CiIOBAaHHSIM 00'€MHUX Ta [IOBEPXHEBUX
€JIEKTOMArHiTHUX XBUJIb LIOPCTKUMU KPUCTAIIYHMMU [TIOBEPXHSIMY, & CaM€ BU3HAYEHHIO KoeillieHTa MifCHuIeHHs
[T1I1, AKMY BU3HAYAETHCS SIK BiTHOUIEHHS iHTEHCUBHOCTEH PO3CiSIHUX JUQPPaKIIiIHOIO TPAaTKOIO P- Ta S-
IIOJISIPU30BAHUX XBUJIb, BUBUEHHSI 3aJI€5KHOCTEHN 1IbOT0 KoedillieHTa Bifl TapaMeTpiB rpaTKy; BUBYEHHS 3aJI€XKHOCTI
npouecy poscitoBanHs [I1I1 Bif mMOPCTKOCTI NOBEPXHI Ta MOXKIMBOCTEN i BUKOPUCTAHHS AJIs1 PEKOHCTPYKLi
nipodisio OBepxHi MIJIAXOM BifHOBIEHHS AUPaKLirtHOrO 300paskeHHS; BUBYEHHS MOKIIMBOCTEH 3aCTOCYBaHHS
SIBUIIIA PO3Cil0BaHHS 06'€MHUX XBUJIb [IJISI TOCJIiIKEHHSI TTPO1ieCiB KpucTaisallii aMopdHUX IIiBOK Ha IPUKJIAi
IIJIIBOK OKCUJY iHAis1-0J10Ba. Y poOOTi NPOBEEHO AeTaIbHUM OIJIsH, JIITEPATYPHUX JAXKEPeJl, IPUCBSYEHNK TEMATHLI
po6OTH, B pe3yJIbTaTi IKOTO O3HAUYEHO NUTAHHS, IO Lle € HeBUBYeHUMU. OCO6IMBY yBary npuineHo

€KCIIepUMEHTAJIbHUM OCOOJIMBOCTSIM BUMIPIOBAHHSI PO3CiSTHOTO CBiTJIa SIK HAHOOO €KTaMM Ha TIOBEPXHi



HalliBIPOBiIHUKIB Ta METaJIiB TaK i CAMOIO METAJIIYHOIO IIOBEPXHEIO, Yepe3 SIKi B POOOTi 6YJI0 3aCTOCOBAHO
OpUTiHaJbHi eKCIIepUMEHTaJIbHI MeTO Y BUMIPIOBaHHS i aHaui3y IapaMeTpiB po3cisHOro cBitia. Y podoTi
IIpeJCTaBJIEHO Pe3yJIbTaTy BUMIPIOBAaHHSA (pakTopa MifiICKUJIeHHS [1J1a3MOH IOJIIPUTOHIB, BEJIMYMHA SIKOTO CKJIaZae
npu6sn3Ho 30000. Takox BUSBIIEHO HECMIBNAiHHA po3paxyHKy PSDnnn 3 PSD ni1g 06'eMHUX XBUJIb Ta
3aIIPOIIOHOBAHO SIKiCHE MOSICHEHHS AaHOoro sBulla. [IokazaHo, 10 BUMIPIOBaHHS PO3CilOBaHHS 00'€MHUX XBUJIb Ta
[T1IT noBepXHSIMU MOsKe OyTU BUKOPUCTaHE [1JIs1 BU3HAUYEHHSI IOPCTKOCTI TOBEPXHI, pEKOHCTPYKIi ii pesbedy Ta
BMBYEHHS [IpoLieCy KpucTalizalii aMopQHUX MJ1iBOK. EKCIIEpUMEHTa/IbHO IPOJIEMOHCTPOBAHO MOXKJIUBICTh
CTBOPEHHS METOY JIJIs1 3aXOIUIEHHSI HAHOYACTUHOK 3 PiIMHU Ha OCHOBI SIBUINA CUJIBHOI JIOKaJIi3aliii oJist npu
30ymxenHi I1I1IT Ha Kpasix mTpuxis gudpakiirtHoi rpaTky. Kio4oBsi cioBa: po3ciloBaHHS XBUJI, KpUCTasiuHa

MOBEPXHS, IOPCTKiCTh [IOBEPXHi, [IOBEPXHEBI XBUJIi, 00’€MHI XBUJIi, [IOBEPXHEBI I1J1a3MOH MOJISIPUTOHMU.

2. The work is devoted to the study of phenomena appeared at the scattering of the volume and surface waves by
rough crystalline surfaces, namely, to the study of the enhancement of the surface plasmon polariton (SPP), which
is defined as the ratio of the intensities of the p- and s-polarized waves scattered by the diffraction grating; study
of this ratio as a dependency of gratings parameters; study of the dependence of the SPP scattering process on the
surface roughness and the possibilities of its use for reconstruction of the surface shape by numerical treatment of
the diffraction pattern; study of the possibilities to use scattering of volume waves to investigate the crystallization
of amorphous films with the application to indium-tin oxide films. Detailed review of scientific literature was
performed in the work. As a result of the review some open points were found. Particular attention was paid to the
experimental features of measurement of the scattered light as by nanoobjects on the surface of semiconductors
and metals, as by the metal surface itself. Due to these features the original experimental methods for
measurement and analysis of the parameters of scattered light were used in the work. The intencity enhancement
of scattered light due to excitation of surface plasmon polariton was measured and is equal to nearly 30000. The
discrepancy between the theories of volume and surface plasmon-polaritons (SPPs) waves scattering was found.
The qualitative explanation of these phenomena was proposed. It was shown that measurement of the SPP and
volume waves scattering by a surface may be used for definition of the surface roughness, reconstruction of the
surface shape and for study of the crystallization of amourphous films.It was shown experimentally that the
method for trapping nanoparticles from liquids can be designed on the base of strong field localization near the
edges of the diffraction gratings.
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