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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

KepoBaHi 30BHiIIHIM [T0JIEM €JIEKTPOMArHiTHI MéTaMaTepiasu Ha OCHOBI MarHiTHUX Ta CETHETOEJIEKTPUYHUX

HAaHOCTPYKTYP

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Tunable by external field electromagnetic metamaterials base on magnetic and ferroelectric nanostructures

Pedepar yKpaiHCBKOIO:

Ha manomy etamni JoCiIpKeHO BIIJIMB CIIOHTAHHOI Ta HABEJEHOI €JIEKTPUYHOI Ta MATHITHOI NOJISIpU3aLiil Ha
pedpaxuiiiHi npouecu esekrpomarHitHux xsuib TM i TE Tuny B 06s1aCTi IOBHOI'O BHYTPIlIHBOTO BifOUTTS. AHAII3
IIPOBOJIABCS SIK [1J1s1 [IPOCTOPOBO OJHOPiAHUX CEPEIOBUIL, TaK i [7Is1 IAPYBAaTHX CTPYKTYP 32 YYaCTIO MAarHiTHUX,
CETrHeTOEJIEKTPUYHMUX Ta HaMiBIIPOBIAHMKOBYX MaTepiasiB, a TAKOXK MyJIbTU(EPOiKiB. 30KpeMa, 3HaiIeHO YMOBH, 3a
SIKWX Ha MEeXIi pO3[ily HENOJISIPU30BAHOrO JieJIEKTPYKa Ta MOJIIPU30BAHUX TPOCTOPOBO OJHOPITHUX MaTepiajlis,
reTepOCTPYKTYP Ta OJIHOBUMipHUX (POTOHHUX KPUCTAJIiB HA OCHOBI BUIIIEBKA3aHUX CEPEIOBUIL, MOKIIMBE
4OTHPUPA30BE NIOCUJIEHHS €BaHeCLeHTHUX xBWIb TM i TE Tumy BcepenyHi 061aCTi IOBHOTO BHYTPIlIHBOTO
BinbuTTs. [loKazaHo, 10 AaHi YMOBY BiATIOBIiTAIOTh YTBOPEHHIO OCOOJIMBOI I0BEPXHEBOI XBUJIi HA MeXi
II0JISIPU30BAHOrO Ta HETIOJIIPU30BAaHOTO CEPEeNOBUIL, IJ1s1 SIKOI [TOTIK eHeprii Kpisb MeXy po3[iny B Oyab-sKUi
MOMEHT 4acy JOPiBHIOE HYJIIO. BU3HA4Y€HO KPUTEPIiH, [P BUKOHAHHI SKOTO Y BUIAIKY BiIIMiHHOI Bifl HYJIA
€JIEKTPUYHOI a00 MarHiTHOI NoJsIpr3allii MOXJIMBA peaizallis e(exTy "JiBOro cepefoBULIA” BXKe Y BUMAIKY
IIPOCTOPOBO OJHOPiTHOTO MaTepiay 3 aHi30TPOITHOIO IPOCTOPOBO OAHOPINHOIO MAarHiTOENIEKTPUYHOIO B3aEMOJIIEIO.
[IpukiamomM TakMx cepefoBUL MOXKYTh BUCTYIIATH aHTU(EPOMArHeTHUK i3 IEHTPOM aHTUCHUMETPIi B IOCTIHHOMY
€JIEKTPUYHOMY I10J1i 800 MarHiTOeJIEKTPUYHUI MyIbTU(epoik. [IokazaHo, O B IUX YMOBAX peaisallis
HEraTUBHOTO 3CyBY ['yca -~XeHXeHa 3[iICHIOEThCS 3aBSIKU IBOM MeXaHi3MaM, 00YMOBJIEHUM MarHiTOeJeKTPUYHOIO

B3a€MOJIi€I0 Ta ripOTPOIIi€lO.

Pedepar aHIJ1iHCBKOIO:

At this stage, we investigated the effect of spontaneous and induced electric and magnetic polarizations on the
processes of electromagnetic waves of TM and TE type refraction in the region of total internal reflection. The
analysis was performed for both spatially homogeneous media and for layered structures with magnetic,
ferroelectric and semiconductor materials, as well as multiferroics. In particular, we find the conditions under
which the interfaces of the dielectric unpolarized and polarized spatially homogeneous materials, heterostructures
and one-dimensional photonic crystals on the basis of the above media may fourfold increase evanescent waves
TM and TE type in the region of total internal reflection. It is shown that these conditions correspond to the
formation of the exceptional surface waves at the interface of polarized and non-polarized media in which the flow
of energy through the interface at any given time is zero. The criteria, under which in the case of a non-zero
electric or magnetic polarization is possible to implement the effect of "left-handed medium," even in the case of
spatially homogeneous material with anisotropic spatially homogeneous magnetoelectric interaction, is defined.
An example of such media can serve antiferromagnet with a center of antisymmetry in a constant electric field or
magnetoelectric multiferroic. It is shown that in these conditions the realization of the Goose-Hanchen shift is due
to two mechanisms, caused by magnetoelectric interaction and gyrotropy.
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