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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 nanomy eramni 6ys10 MpoBeieHO aHali3 POJIi MAPHOCTI MATHITHOI CTPYKTYPU B CIIiH -XBUJIbOBIi €J1I€KTPOJMHAMILI]
IIPOCTOPOBO 0fHOpinHOro AOM MaTepiany y CKOMIIEHCOBaHil Ta HECKOMIIEHCOBaHii (pa3ax 3a HassBHOCTI CTaJIOro
30BHILIHBOTO €JIEKTPUYHOTO 110J1s1. BU3HaYeHO, 1[0 yMOBU IPOHUKHEHHS €JIeKTpoMarHiTHoi xBusi TM- a6o TE-
tuny 1o AOM cepenosuia (30kpemMa MyJibTHU(dEpPoiKa) iCTOTHO 3ay1esKaTh Bifl KOHKPETHOI MarHiTOONITUYHO]
koHirypauii (MOK). 3 BUKOpUCTaHHSIM KOBAPiaHTHOTO MiZX0Ay OTPUMAHO BiJl[IOBiAHI CIiBBiHOLIEHHS JJ1s1
(dpeHesneBCbKUX KoePillieHTiB BiiOUTTS Ta 3aJI0MJIEHHS], 110 OJIHOYACHO BPaxOBYIOTh KipajbHi Ta
MarHiTOeJIeKTPUYHi BJaCTUBOCTI MarHiTHOTO CepenoBuIa 6€3 06MesXKeHHS. 30Kpema JOBETEHO, O Y MO30BXHIN
Ta KyToBii1 MOK sik edpexTu pedpaxiiii, Tak i1 yMOBU iCHyBaHHS 00'eMHOI esleKTpomarHiTHoi xBuili TM- a6o TE-
THUIly IEMOHCTPYIOTb HEB3a€MHICTD BiJHOCHO iHBepCii 3HaKy TaHT€HIIiaJbHOI CKJIaJ0OBOI XBUJILOBOTO BEKTOPA, 110
I1ajiae 330BHi Ha OBEPXHIO po3risinyToro AOM. Illo crocyeTtbes nossipHoi MOK, To, SIK I0Ka3aju po3paxyHKY, y
[IbOMY BUNAJKy B3JOBX MEXi pO37iJly MarHiTHOrO Ta HEMAarHiTHOTO CEPEOBUIL, € MOXXJIMBUM PO3MOBCIONIKEHHS
0Cc06MBUX 00'eMHUX NOJIpUTOHIB TM- a6o TE- Tumy. ¥V 1boro TUmy eaekTpoMarHiTHUX 30YIpKeHb ITPOEeKIIis
($a30B0i MBUJIKOCTI HAa HOPMaJlb 10 MeXi pO3[Iisly CEpeOBUIL, He JOPIBHIOE HYJII0, HE3BAXKAIOUU HA Te, 0 Y
JIOBUIBHMI MOMEHT 4acy I10B'SI3aHUN 3 XBUJIEIO [IOTIK €HePril yepe3 MexXy po3[isy, JOPiBHIOE HyJI0. Briepie
IOBeZleHO, o y KyToBiit MOK Bxke y ckomneHcoBaHOMYy AQM 3 LIeHTpOM aHTUCHUMETPii Moxke (popmMyBaTUCS €PEKT
JIiBOTO cepefoBuILa (O HOYacHe icHyBaHHS edeKTiB Bifl' eMHOI (a30BOi LIBUAKOCTI Ta HEraTUBHOI pedpakiiii).
CdopMysibOBaHO HEOOXiHI yMOBY BUHUKHEHHS LIbOTO €(PEKTY Y HECKOMIIEHCOBaHil ¢a3i obrosopoaHoro AOM

CEepeNoBUIIA 32 PaXyHOK ribpuaun3sallii KipaJJbHUX Ta MarHiTO€JEKTPUYHUX BIACTUBOCTEN.

Pedepar aHIJIiHCBKOIO:

At this stage, the role of the magnetic structure parity in the spin-wave electrodynamics of spatially homogeneous
antiferromagnetic (AFM) in compensated and uncompensated phase in the presence of a constant external electric
field, is analyzed. We found, that the conditions of penetration of electromagnetic waves of TM-or TE-type in
antiferromagnetic medium (in particular, multiferroic) essentially determined by the concrete magneto-optical
configuration (MOC). The corresponding relations for the Fresnel coefficients reflection and refraction, which
simultaneously take into account the chiral and magneto-electric properties of the magnetic medium without any
restrictions, are derived by using the covariant approach. In particular it is proved that the effects of refraction and
the conditions for the existence of volume electromagnetic wave TM- or TE-type in the longitudinal and angular
MOC, show nonreciprocity with respect to inversion of the sign of the tangential component of the wave vector,
incident from outside on the surface of the AFM, which is considered. As for the polar MOC, as shown by
calculations, in this case along the interface between magnetic and nonmagnetic media is possible propagation of
special bulk polaritons TM or TE type. In this type of electromagnetic excitations of the phase velocity projection
onto the normal to the interface is not zero, though the fact, that at any given time the power flow associated with
the wave through the boundary is zero. For the first time it is proved, that the angular MOC can form left-handed
medium effect (the simultaneous existence of effects of negative phase velocity and negative refraction), already in
the compensated AFM with a center of antisymmetry. The necessary conditions of occurrence of this effect in
noncompensated phase above mentioned AFM by hybridization of chiral and magneto-electrical properties, are
formulated.
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