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Pedepar:

1. Y puceprauiiiHiil po60Ti TEOPETUYHO AOCHIIKEH] IUCTIEPCilHI XapaKTE€PUCTUKY TOBEPXHEBUX 1 XBUJIEBOJHUX
I’K03ePCOHIBCHKUX I171a3MOBUX €JIEKTPOMArHiTHUX XBUJIb B IAPYBAaTUX HAJIIPOBIAHNUKAX, @ TAKOX IepesdadyeHo ps,
HOBUX €(EeKTiB, [OB'A3aHUX 3 iX 30yI)KeHHIM. 3aBJsIKU CUIbHII aHi30TpOIii CTPyMOBOi 3laTHOCTI
IpKo3e(COHIBCHKOI [1J1a3MU B IAPyBaTUX HAANIPOBIAHUKAX MOXKHA CIIOCTepiraTu e(eKTH, sIKi He CIIOCTEPIraloThCs B
iHIKMX TPOBIAHMKOBUX CepeNoOBUIAX. 30KPEMA, 3aBIISIKM aHi30TpoMii Ha rpadiKy JUCnepCiiiHoi 3a7€KHOCTI AJ1s
[IOBEPXHEBUX XBUJIb BUHMKAIOTD JIBi TiJIKM, MiXK SIKUMU € 9aCTOTHA IiJIMHA, TPUYOMY CaMe IIPYU 4aCTOTaxX BCEPEIHI
1iei MiTMHU MO3Ke CIIOCTepiraTucs HeraTUBHE 3aJI0MJIEHHS 00'€MHUX eJIEeKTPOMAarHiTHUX XBUJIb. TakoxX B
nucepraii nepefda4eHo i IpoaHali30BaHO PE30HAHCHE MIOCUJIEHHS TPOXOKEHHS! €JIEKTPOMArHiTHUX XBUJIb Yepe3
TOBCTI (3 TOBIIMHOIO 6arato 6ibII00 IIIMOMHY CKiH-1Iapy) epioAnYHO MOyJIbOBAHI HAANIPOBIJHMUKOBI IIJIACTUHU.

[TokaszaHo, 110 B [apyBaTUX HAAMPOBiAHUKAX Ha rpadikKy 3a1eXXHOCTi KoedillieHTa MPOXOIKEeHHSI Bifl KyTa aliHHS



XBUJIi IOBUHHI CIIOCTEPIraTvcs cepii pe30HaHCHUX IIiKiB 3aMiCTb OJHOTO iKY, IO CIIOCTEPIraeTbCA B i30TPOMHUX
Mertanax. [lependadenuil i npoaHanisoBaHUI NPOTUJIEKHUI €(EKT - PE30HAHCHE 3MEHIIEHHS IPO30POCTi TOHKUX

MOJYJIbOBAaHUX IIJIACTUH LIapyBaTUX HAAIIPOBITHUKIB, OOYMOBJIEHUI 30YIP)KEHHSIM BJIACHUX JIOKAJII30BaHUX MOJ,.

2. In the dissertation, the dispersion characteristics of surface and waveguide Josephson plasma electromagnetic
waves in layered superconductors are theoretically studied and a series of new phenomena associated with their
excitation are predicted. In layered superconductors, due to the strong anisotropy of the current density of the
Josephson plasma, one can observe new effects that cannot be observed in other conducting media. In particular,
two branches of the dispersion curves for surface Josephson plasma waves in layered superconductors appear due
to the anisotropy. Specifically, within the frequency gap in the spectrum of surface waves, the negative refraction
of bulk waves can be observed in layered superconductors. The enhanced transmissivity of modulated thick slabs
of layered superconductors (with thicknesses significantly exceeding the skin depth) for terahertz radiation due to
the diffraction of the incident wave and the resonance excitation of the eigenmodes is considered. It is shown that
a series of resonance peaks can be observed in the dependence of the transmittance on the varying incidence
angle instead of a single peak observed in isotropic metals. The opposite effect of the resonance suppression of the
transparency is predicted for the modulated thin plates of layered superconductors. This effect is caused by the
excitation of localized eigenmodes.
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