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1. B3aeMogiisl €J1IeKTPOMAarHiTHOrO BUIIPOMIHIOBaHHS Ta JIETKUX YACTUHOK 3 HeifleaJIbHUMU KPUCTaNTiYHUMU
cepeoBUIaMU

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

Pedepar:

1. B pucepTanii npeACcTaBieHo pe3yabTaT CUCTEMAaTUYHUX TE-OPETUYHUX OCIiIKEHb B3a€MOIii HeileambHUX
KPUCTAJIIYHUX CEPEOBUI 3 €JIEKTPOMArHiTHUM BUNIPOMIHIOBAHHSIM i JIETKUMU 3aPAIKEHMMY YaCTUHKAMY,
YMCEJIBHOTO MOJIE€/IIOBAaHHS €KCU-TOHHUX CIIEKTPiB MOJIEKYJISIPHUX KPUCTAiB (OpHUEHTALIiIHO-Pa3yIOPsIKOBAHNUX
Ta 3 U30TOMIYHMMHU JOMIIIKaMU 3aMillleH-Hs). Y3araJbHEeHHS METOAY [il040ro I0JI Ha ABOBUMIDHO-TIePiOAMYHI
CTPYKTYpH [03BOJIMJIO OJl€P>KaTy 3aKOHU JUCIIepCii «06'eMHUX» CBITIIOEKCUTOHIB 3 ypaxyBaHHSIM CUMeETpii moBepx-
HEBUX IrpaHell. YCTaHOBJIEHO AMUCIEpCiliHe CIiBBiHOIIEHHS], [0 XapaKTePU3ye METACTa0iIbHi €KCUTOHHI

TMNOJIAPUTOHU B BaJIEHT-HUX HaHiBHpOBi,HHI/IKaX 3 aJIMaBOHO,[[i6HOIO CTPYKTYPOIO, 3Haﬁ,[[eHO CIIEKTPAJIbHY I.U,i.TIbHiCTb



IHTEHCHUBHOCTI BUITPOMIHIOBaHH4, 110 TEHEPUPYETHCS PO3NAZL0M EKCUTOHHUX IOJISIPUTOHIB, SIKi IIOPOJIKEH] B
aJIMa3oIoiOHIM KprcCTasli 6eTa-4acTKolo, 10 PYyXaeTbCs B HbOMY. BUBU€HO OCOGIMBOCTI KOHLIEHTPALiMHOI 3a71eX-
HOCTI BE€JINYMHY HAMHKYOI €HEPreTUYHOI WIiIIMHY 1 ITOKAa3HMKA 3aJIOMJIEHHS HEileaJbHOro apyBaToro
KOMIIO3UTHOTO MaTepiaiy 3 AOBUIbBHUM YUCIOMXAOTUYHO BIPOBAIKEHUX JOMIIIKOBUX IIAPiB 3MiHHO] CIIOTyKA
11/260 TOBIIMHU. YCTAHOBJIEHO 3aJIEXKHICTh OTPUMAHOI JudepeHIianbHOi XapaKTepUCTUKY KOMOIHALiITHOro
PO3CilOBaHHS CBiTJIa Ha AUIIOJIBHO aKTUBHUX KOJM-BaHHSX KUCHIO O(4) pu HasiBHOCTI BakaHCiN y MicTkax O(4)-
Cu(1)-O(4) y Tonkomy mapi YBaCuO-kpucrasna Bifi, KOHLIEHT-pallii KICHEBUX BaKaHCiil. 3allpOIIOHOBAaHO MOJEJb
BIUJIMBY [IO-BEPXHi Ha ONTUYHI BAacTUBOCTI YBaCuO-MOHOKpUCTAY, 10 6a3yeThCsl HA BPAXYBaHHI 3MilllyBaHHS
napHux (KP-akTuBHUX) g- i HenapHuXx (IY-akTUBHUX) U-MOJ, Y TOHKOMY IIpUIIOBEpXHEe-BOMY Liapi. O1jiHeHO
BEJINYMHY iHTEHCUBHOCTI CUTHaJIiB KOMOIHALIITHOTO pO3Cil0BaHHS (CIOHTAHHOTO 1 3MYIIEHOI0) Ta IPYroi ONTUYHO]
rapMOHIKHU. Y paMKax eKCUTOHHOI MOZeJIi Blieplle OTPMMAHO 3arajlbHUI BUPa3 Ta OCOOJIMBOCTI YaCTOTHOI Aucnepcii
06€epTasIbHOI 3IATHOCTI OGHOPIAHO 1ePOPMOBAHUX 30BHILI-HbOIO MEXAHIYHOIO HAIIPYTOI0 MOJIEKYJISIPHUX KPUCTAJIIB
i3 MpuMiTHBHOIO pemriTkoo i3 cumeTtpieto 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 YBa2Cu307-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, Cév C3h, D3h, Td symmetries) is received.
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