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[IOBEPXHEBY €JIEKTPOJANHAMIKY MarHiTHUX CEpeLOBUIL HABITh 3a HAABHOCTI JIIHIMHOI MarHiTOEJIEKTPUYHOI B3a€MOii.
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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

HoBi MiKpOXBuUJIbOBI Ta ONTUYHI MarHiToeseKTpU4Hi epekTy y pepruTax, KOMIO3UTHUX HAHOCTPYKTypax i GOTOHHUX

KpUCTayIax

Ha3sBa po60oTH aHIJIiHCBHKOIO:

The new microwave and optical magnetoelectric effects in the ferrites, composite nanostructures and photonic
crystals

Pedepar yKpaiHCBKOIO:

Ha ocHOBi 0fHOYaCHOro BpaxyBaHHA JIiHIHHOI MarHiTO€JIEKTPUYHOI Ta KBaJpaTUYHOI MarHiTOONTUYHOI B3a€EMOZIN
BMBYEHO XapakTep nepedynosu crekTpy nossputoHis TE ta TM Tumny, 10 NOMUPIOIOTLCS Y3H0BXK MeXi
JIETKOIIJIOWUHHOrO aHTudepomarneTuka (APM) i3 HeHTPOM aHTUCUMETPIi Ta HEMArHiTHOTO CEPENOBUIIA Y
MIOCTIMHOMY 30BHIIITHBOMY €JIEKTPUYHOMY I10J1i, 1K€ OGHOYACHO KOJUTIHEApHE BaXKKill MarHiTHi#M oci Ta HOpMaJli Jo
nosepxHi AOM. SIk NpuUKIIaj PO3IJSIHYTO CTPYKTYPY TUILY 4z(+)2X(+)I(-). /151 boro BUnajxy nokasaHo, 1o SIK JJ1st
HOPMAaJIbHUX TaK 1 [J151 TOBEPXHEBUX MarHiTHUX NosagputoHiB TE i TM Tuny cTpyKTypa CHEKTpY (TUI XBUII,
KiJIbKICTh MOJI, HEB3AEMHICTD i T.7.) ICTOTHO 3aJIeKUTh BiJl BEJIMYMHU PiBHOBaKHOI HaMarHiyeHocTi. 3a J01oMorom
METOJly MaTpulii Iepexoly po3paxoBaHO CIEKTP NOBEPXHEBUX MarHiTHUX nossipuToHis TE a6o TM tumny rno6ansy
mexi noginy MOK i HemarHiTHOro cepefosuila. [I0ka3aHO MO>KJIMBICTb iCHYBaHHS KOJIEKTUBHUX [IOBEPXHEBUX
IIOJIIPUTOHIB TPbOX TUIIIB, [1J15 SIKUX BCTAHOBJIEHO HEOOXiJHi yMOBY iCHYBaHHS 1 IUCIIEPCiliHi BIACTUBOCTI.
BusHayeHO BUNAAKY 32 IKUX BHECOK KBAJIPaTUYHOI MAarHiTOONITUYHOI B3aEMOIi1 10 OISIPUTOHHOI AuHaMiku AOM i3
LIEHTPOM aHTHUCHUMETPIii MOXKE IIepPEBAKATY BHECOK JIiHIMHOI MarHiToeIeKTpU4HOi B3aeMoii. Tako>xX BUBYEHO
IVHAMiKy MarHiTHUX IOJISPUTOHOB S- ! p- NOJIsIpU3allii I0KaIi30BaHUX 10613y [TOBEPXHi HHAMiBOOMEXKEHO1
MAarHiTHOi HaArPaTKU TUIIy "JIETKOOBICHUI aHTU(EPPOMArHeTHK - HEMarHiTHUN JieJIEKTPUK', 10 NepebyBae y
CXPELIEHNX MarHiTHOMY i €JIEKTPUYHOMY T0JIsIX. [ToKa3aHo, 10 NPY HAasBHOCTI CXPELIEHNX MarHiTHOTO Ta
€JIEKTPUYHOTO IOJIiB CIIEKTP HE TiJIbKU HOPMaJbHUX, & I IOBEPXHEBUX MATHITHUX IOJIIPUTOHIB SIK S-, TaK i p- TUIY
TaK CaMO Ma€ HEB3aEMHICTb 00 iHBEPCil 3HaKa HANIPSAMKY MOILIKMPEHHS XBUJIL. 3a IEBHMX YMOB aMILIITya
[IOBEPXHEBUX MArHiTHUX IOJISIPUTOHIB S- 200 p- TUILY MO>Ke 32 MipOIO BifjajieHHs Bifl 30BHILTHbOI IIOBEPXHi

HAZI'PATKA Y ii IIMOUHY €KCTIOHEHTHO 3MEHIITYBATUCh 3 OCUUIISLSIMU.

Pedepar aHIJIiHCBKOIO:

On the basis taking into account the linear magnetoelectric and quadratic magnetooptical interactions
simultaneously, we have analyzed the character of transformation of the spectrum of TE and TM polaritons
propagating in an easy-plane antiferromagnetic plate with a center of antisymmetry placed in an external dc
electric field that is collinear with the hard magnetization axis and normal to the plate surface. A 4z(+)2x(+)I(-)-
type structure was considered as an example. For this case it is shown, that the spectrum structure (wave type,
quantity of modes, HeB3auMHOCTb etc.) depends strongly on the equilibrium magnetization for both normal and
surface magnetic polaritons TE and TM type. The transition matrix method was used to calculate the spectrum of
surface magnetic TE (TM) polaritons near the magnetic photon crystal and antimagnetic medium. It is shown that
collective surface polaritons of three types may exist; the necessary conditions for the existence and dispersive
properties are found for them. The cases for which contribution of the quadratic magnetooptical interaction to the
polariton dynamics in an antiferromagnet with a center of antisymmetry can become dominant than the linear
magnetoelectric interaction is defined. Also dynamics of magnetic polaritons s - and p - polarization, which
localised near a surface of the semi-bounded magnetic superlattice type "uniaxial antiferromagnet - nonmagnetic
dielectric" which is in the crossed magnetic and electrical fields is studied. It is shown, that The spectra of the
surfaces of both s- and p- polaritons show nonreciprocity with respect to the inversion of the direction of the
propagation of the wave. The conditions at which of surface magnetic TE or TM polaritons in the superlattice may



show oscillatory behavior as a function of the distance from its outer surface are found.
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