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1. B3aeMo[iisg €JIeKTPOMAarHiTHOrO BUNIPOMIHIOBaHHS Ta JIETKMX YaCTHMHOK 3 HeifeaJlbHUMU KPUCTANIYHUMU
CepeloBUILIAMUI

2. Interaction of the electromagnetic radiation and light particles with imperfect crystalline media

Pedepar:

1. B puceprauii npeACcTaBieHo pe3yabTaT CUCTEMATUYHUX TE€-OPETUYHUX NOCIiIKEHb B3a€MOii HeilleabHUX
KPHUCTAJIYHUX CEPENOBUIL 3 €JIEKTPOMATHITHUM BUIIPOMIHIOBAHHSIM 1 JIETKUMU 3aPSIKEHUMY YaCTUHKAMU,
YUCEeJIbHOTO MOJIEe/IIOBaHHSI €KCU-TOHHUX CIIEKTPiB MOJIEKYJISIPHUX KPUCTAJiB (OpHUEHTALIIHHO-Pa3yIIOPsIKOBAaHUX
Ta 3 UBOTOMIYHMMU JOMIlIKaMU 3aMillleH-Hs). Y3araJbHEeHHS MeTOAY [il040ro I10J1g Ha ABOBUMIDHO-II€PiOAMYHI
CTPYKTYPH LO03BOJIMJIO OJI€P>KaTy 3aKOHU JUCIIEePCii «06'eMHUX» CBITJIOEKCUTOHIB 3 ypaxyBaHHSIM CUMETpii moBepx-
HEBUX IrpaHel. YCTaHOBJIEHO AMCIIEePCifiHEe CIiBBiTHOIIEHHS, [0 XapaKTePU3ye MeTACTabiIbHi eKCUTOHHI
IIOJISIPUTOHMU B BaJIEHT-HUX HaMiBIPOBiIHNUKAX 3 2JIMa30I0/i6HOI0 CTPYKTYPOIO, 3HAIJEHO CIIEKTPaJIbHY LIibHICTD
iHTEHCHBHOCTI BUIIPOMIHIOBaHHA, 10 TEHEPUPYETHCA PO3NALOM EKCUTOHHUX IIOJIAPUTOHIB, Ki IOPOIKEHI B
ayIMa3oroibHiM KprcTasli 6eTa-4acTKolo, IO PYyXaeTbCs B HbOMY. BUBU€HO 0COGIMBOCTI KOHILIEHTPALIiMHOI 3a71eX-

HOCTI B€JINYMHY HAWHKYOI €HEPreTUYHOI IiIIMHY 1 TOKa3HMKA 3aJIOMJIEHHS HEileaJbHOrO M1apyBaToOro



KOMIIO3UTHOI'O MaTepiay 3 JOBUJIBHMM YKUCIOMXaOTUYHO BIIPOBAPKEHUX JOMIIIKOBUX MIAPiB 3MiHHOI CIIOJTyKM
11/a60 TOBIIMHY. YCTAHOBJIEHO 3aJI€XKHICTh OTPUMAHOI IUdepeHLiaTbHOI XapaKTepUCTUKYA KOMOiIHALIIIHOTO
PO3CilOBaHHS CBiTJIa Ha AUIIOJIBHO aKTUBHUX KOJM-BaHHSX KUCHIO O(4) Ipyu HasiBHOCTI BakaHCiN y micTkax O(4)-
Cu(1)-O(4) y Torkomy mapi YBaCuO-kpucrasa Bifi, KOHLEHT-pallii KICHEBUX BaKaHCiil. 3alIlpOIIOHOBAHO MOEJb
BIUIMBY [IO-BEPXHi Ha ONTUYHI BiacTuBOCcTi YBaCuO-MoOHOKpHUCTay, 10 6a3yeTbCsl HA BpPaxXyBaHHI 3MilllyBaHHS
napHux (KP-aktuBHUX) g- i HenapHux (IY-akTUBHUX) U-MOJ, Y TOHKOMY IIpUIIOBEpXHe-BOMYy Liapi. OLiHeHO
BEJINYMHY iHTEHCUBHOCTI CUTHaJIiB KOMOIHALIITHOTO pPO3Cil0BaHHS (CIIOHTAHHOTO 1 3MYIIEHOr0) Ta JPYroi ONTUYHO]
rapMOHIKHU. Y paMKax eKCUTOHHOI MOZeJIi Blieplle OTPMMAHO 3arajbHUI BUPa3 Ta OCOOJIMBOCTI YaCTOTHOIL Aucnepcii
006epTasibHOI 3aTHOCTI OTHOPINHO KedOPMOBAaHUX 30BHIII-HbOI MEXaHIYHOIO HAIIPyrol0 MOJIEKYJISIPHUX KPUCTAJIIB

i3 mpuMiTHBHOIO penriTkoo i3 cumeTpieto C3v , C4v, C6v, C3h, D3h, Td .

2. In the thesis the results of systematic studies of the interaction of electromagnetic radiation and light charged
particles (beta-particles) with imperfect crystalline media are presented. Dispersion of polaritons in bulk
cryocrystals and diamond-like structures is investigated. Dispersion laws for balk light?excitons in semi-infinite
atomic cryocrystals are studied in framework of the local field method with account of crystal surface structure.
Effect associated with response of a quasi-two-dimensional diamond-like layer to the moving electron field is
considered too. Beta-particle field induces exciton modes to arise in the layer. Coupled with the beta-particle
electromagnetic modes they generate polaritons. Spectral density of the radiation intensity of the flashed
polaritons has been estimated as a function of the layer thickness as well as of the scattering angle and the beta-
particle velocity. Excitonic spectra of molecular crystals with defects such as two-sub-lattice orientationally
disorderedcrystals obtained by the way of the numerical calculation. In the thesis a photonic crystalline
superlattice is modeled as a set of macroscopically homogeneous layers with randomly included extrinsic (with
respect to the ideal superlattice) layers of a variable thickness and composition. The polariton spectrum of a non-
ideal superlattice with an arbitrary number of layers per elementary cell and dependence of the band gap width
upon concentration of admixture layers and refractive index peculiarities is analyzed. We have investigated light
scattering by c-oscillations of the apical oxygen O(4) ion, which has a specific role since the superconductive
pairing mechanism is due to the fluctuation of O(4) positions in YBa2Cu307-x-type crystals. When oxygen
vacancies are in the O(4)-Cu(1)-O(4) bridges (or another distortions of lattice symmetry) the c-vibrations of O(4)
result in initiation of a dipole moment and at the same time they are associated with the Cu(1)-O(4) bond
deformation. Thus Raman scattering by dipole-active O(4)-oscillations is caused. Calculations of intensities of both
Raman light scattering (spontaneous and stimulated) and second optical harmonic generated by the surface layers
of a YBa2Cu30O7-x single crystal are presented. Features of characteristics of normal electromagnetic waves in a
molecular crystal, caused by an external mechanical pressure are investigated. In framework of an exciton model
microscopic expression for dielectric permeability tensor of the homogeneously deformed crystals and rotational
ability of the crystals (having C3v, C4v, C6v C3h, D3h, Td symmetries) is received.
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