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KpUCTayIax

Ha3sBa po60oTH aHIJIiHCBHKOIO:

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

Pedepar yKpaiHCBKOIO:

Ha tpeTboMy eTarni HayKoBO JOCiHOI poOOTH, B paMKax MeTOy €(peKTHBHOIO CepeloBUIIA BUBYEHO OCOOIUBOCTI
pedpaxuii Ta sokanisanii TE noisspuUTOHIB y JOMEHOBMICHOMY MarHiTHOMy cepenoBui 3i 180-rpagycHo0
IOMEHHOIO CTPYKTYPOIO 32 HASIBHOCTI CTAJIOr0 30BHILIHBOIO €JIEKTPUYHOrO 1018, B IKOCTI MeXaHi3My, SIKUi
3abe3mevye 3B'sI30K MK CITiIHOBOIO MificuCcTeMOI0 (PepOMAarHiTHOro cepeoBUlla Ta 30BHIIIHBOTO €JIEKTPUYHOTO
1107151 BUOPAHO KBaIpaTUYHY MarHiTOONTUYHY B3a€MOIi0. Y pe3yJbTaTi IPOBeIeHOro aHasli3y BUSBIIEHO, 110 Y pasi
HEpiBHUX TOBIVH (P€POMArHiTHUX 1IapiB, [0 BXOIATH A0 CKJIALy JOMEHOI CTPYKTYPH, 32 HASIBHOCTI 30BHILIHBOTO
CTaJIOro €JIeKTPUYHOTrO 10718 E crieKTp HopMaibHUX 06'€MHUX MarHiTHUX nosssputoHiB TE Tuiy € HeB3aeMHUM
100 iHBepCii 3HaKa HaNPSIMKY MOLIMPEHHS XBUJI1 y3[0BXX HOPMaJli 10 BEKTOPIB IIOCTIMHOTO €JIEKTPUYHOTO I10JI4 T
PiBHOBaXXHOI'O MarHiTHOro MOMEHTY M (pepOMAarHiTHOro mapy. Ha nsouyHi 30BHilIHiX napameTpiB "yacToTa -
XBUJIbOBE YUCJIO" MOKJIMBE (POPMYBAHHSI 30H (POTOHHOTO TYHEJIIOBAaHHS 32 PaXyHOK ribpuan3allii eBaHeCLeHTHUX
xBuJb TE TUIy B MarHiTHUX aHTUKOJIIHEAPHO HAMAarHiueHUX JOMEHaX, 10 YTBOPIOIOTb CMYTacTy JOMEHY CTPYKTYPY.
B 30Hax (pOTOHHOTO TyHEJIOBaHHS AJ1s1 06'eMHUX XBUJb TE TUIy, CTAIOTh MOKJIMBUMU PEKUMU HOPMAJIbHOY,
AHOMAaJIbHOI 200 HEraTUBHOI ONTUYHOI pedpakuii. Ha Mexi po3ziny "TOMEHOBMiCHE CEPELOBUILE - HEMArHiTHAN
IieJIEKTPUK" Y CTaJIOMY ITOCTITHOMY 30BHIIIHEOMY €JIEKTPUYHOMY I0JIi, IO OPTOTOHAJIBHO [0 HAIIPAMY
HaMarHi4YeHOCTi y JOMeHaxX MOXKJIMBA JIoKasidalis marHiTHux TE nongputoHis. [Ipu npomy criextp nosepxHesoi TE
XBWJIi iCTOTHO 3aJIEXXUTB Bifl BeJIMYMHM E, 10ro opieHTalii Ta Bifj, CIIiBBiIHOIIEHHS BilHOCHOI TOBIIUHU
dbepomarHiTHuX mwapis. ITokazaHo, 0 IpY 3aJaHOMY HaIIPSIMKY HOPMaJli N 10 MeXi PO37iNy cepemoBULl, MOXKHA 32
IOTIOMOTOI0 BUOOPY BiATIOBiHOI opieHTalii BekTopa E sikicHO 3MiHIOBaTH XapaKTep IIPOCTOPOBO] JIoKami3alLii
nosepxHeBoi TE xBuJjIi y MarHiTHoMy cepefioBulli. Y 30BHilIHbOMY esieKTpuuHoMy nodi (E||Y, m||Z) posrisiHyTe
edeKTUBHE cepeoBUIIEe 11032 TOUKU MarHiTHOi KOMIeHcallii (py BifMiHHUX OJMH Bif OHOTO TOBIIMHAX
(pepoMarHiTHUX WapiB, 0 BXOATH A0 cKiany 180 -rpasycHOi cMyracToi JOMEHOI CTPYKTYPH ) 32 CBOIMU

€JIEKTPOJUHAMIYHMMU XapaKTepUCTUKAMU aHAJIOTiUHE BJIaCTUBOCTSIM KipajlbHOTO CEpelOBUILA.

Pedepar aHIJ1iiCBKOIO:

At the third stage of research work, within the effective-medium method, features of a refraction and localisation
TE polaritons in domain-containing magnetic medium with 180-degree domain structure in the presence of a
constant external electric field are studied. The quadratic magneto-optical interaction, has been chosen as a
mechanism that provides a coupling between the spin subsystem of the ferromagnetic medium and the external
electric field. As a result carried out analysis has shown, that in case of unequal thickness of the ferromagnetic
layers which are a part of domain structure, in the presence of external dc electric field E, the spectrum of normal
volume magnetic TE polaritons becomes nonreciprocal to vectors of a dc electric field and an equilibrium
magnetic moment m of the ferromagnetic layer. Photon tunneling bands can be formed in the plane of external
parameters "frequency-wavenumer" due to the hybridization of evanescent TE waves in magnetic anticollinearly
magnetized media that form a stripe domain structure. The regimes of a normal, abnormal or negative refraction
can become possible for volume TE- waves in bands of photon tunneling. On the interface between a domain-
containing magnetic medium and a nonmagnetic dielectric medium in an external dc electric field, the localization
of magnetic TE polaritons can occur, when the electric field is orthogonal to direction of magnetization in the



domain. the axis n of the superlattice. In this case, the spectrum of surface electromagnetic wave essentially
depends from value of dc electric field, its orientation and from the relative thickness of ferromagnetic
anticollinearly magnetised layers. We have shown that, for a given direction n, the character of the spatial
localization of a surface TE wave on boundary of magnetic medium can be qualitatively changed by an appropriate
choice of the orientation of the vector E. In an external electric field (E || y, m || z) away from the magnetic
compensation point (for different thicknesses of the ferromagnetic layers which are a part of 180-degree domain
structure), the effective medium becomes bianisotropic.
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