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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

Pedepat yKpaiHCBKOIO:

Y pamkax meTony e(peKTUBHOIO CepeloBUIIa OCTiIKeHO 0COOIUBOCTI pedppakiiii 06'eMHUX €J1eKTPOMarHiTHUX
xBwib TM- ta TE Tumny, mo nagaoTb 330BHi Ha NIOBEPXHIO HaIliBOOMEXKEHOTO JPi6HOIIAPOBOrO IripOTPOIIHOTO
MarHiTHOro ¢poToHHOro Kpucrany (MOK) tuny "nerkoBicHuil aHTU(EPOMArHeTUK - HEMArHiTHUH JIieJIeKTPUK" y
CXpeLIeHNX MTOCTITHUX MarHiTHOMY Ta eJIeKTPUYHOMY I10JI51X, a60 "JIeTKOBiCHUI1 (pepoMarHeTuk - HeMarHiTHUN
Ii€JIEKTPUK" 32 HASIBHOCTI TiJIbKY CTAJIOrO 30BHIIIHBOTO €JIEKTPUYHOTO TOJIS. Y IKOCTI MEXaHI3MY SIKUY 3yMOBJIIOE
3B'130K MIX CIIIHOBOIO MiICUCTEMOIO Ta 30BHIIIHIM €JIEKTPUYHNM IOJIEM, OOPAHO KB PaTUUYHy MAarHiTOONTUYHY
B3a€MO/IiI0, iICHYBaHHS AKOI IPUHIMIIOBO MOXKJIMBO Y MarHiTHOMY CepefoBUILi JOBIIbHOI cUMETPii. Po3paxyHOK
[I0Ka3aB, 110 KOJIV 30BHIIIHE €JIEKTPUYHE I10JIE OPTOTOHAIBLHO [0 HANPSIMY PiBHOBaKHOTO MarHiTHOrO MOMEHTY,TO
CIIiH -XBUJIbOBA JYHAaMiKa TaKOTrO €(PEKTMBHOIO CEPEIOBHUINA 32 CBOIMHU €JIEKTPOJUHAMIYHMMU BJIaCTUBOCTSIMU
Binnosizae 6ianisoTponHomy cepenosuily. Lle y cBOO 4epry npu3BoAuUThb 40 GOPMyBaHHS LisIoi HU3KU JOLATKOBUX
aHOMaJIili B yMOBaX PO3IOBCIOIKEHHS Ta BiIOMTTS €JIeKTPOMArHiTHOI XBUJIi Y OJJHOBUMIPDHOMY TipPOTPOIIHOMY
MarHiTHoMy (POTOHHOMY KPUCTaJli 32 HasIBHOCTI CTaJIOro 30BHIlIHBOIO €JIEKTPUYHOTO 110J151. Cepefi TaKMX aHOMAaJIii
CJIiJI 3a3HAYMTH HACTYIHI: 1) HEB3a€MHICTb CIIEKTPY HOPMAJIbHUX MarHiTHUX NOJISIPUTOHIB BilHOCHO 3MiHM 3HaKa
HaIPSIMKY PO3NOBCIOIKEHHS XBUJIi, HaBiTh y HEOOMexxeHOMYy M®DK; 2) icTOTHY 3a71€XKHiCTh YMOB PO3IOBCIOIPKEHHS
06'emHux nossaputoHiB TE a6o TM Tumy, Bif, TOro sIKy TpiliKy (J1iBy ab0 IIpaBy) CTBOPIOIOTh [IO3UTUBHI HANIPSIMU
MarHiTHOro MOMEHTY (200 I10JIsT), XBUJIbOBOT'O BEKTOPA Ta €JIEKTPUYHOrO 11oJ1st; 3) PopMyBaHHS Ha MO MHI
30BHIIIHIX MapaMeTPiB "4aCTOTa - XBUJIbOBE YMCJIO " 30H (POTOHHOTO TYHEJIOBAHHS 33 PaXyHOK ribpuau3aiii
€BaHEeCLEHTHUX eJIeKTPOMarHiTHuX xBuib TE- a60 TM Tumy y MarHiTHoMy Ta HEMarHiTHOMY CepeloBHUINax, 110
YTBOPIOIOTh €JIEMEHTApHUM [1epiof, MarHiTHOro (pOTOHHOro KpucTamny 4) MOXJIMBICTb iCHYBaHHS JOJATKOBUX
YaCTOTHUX iHTEPBAJIiB B SIKUX CTAIOTh MOKJIMBUMU PEKMMU HETaTUBHOI Ta aHOMaJIbHOI pedpakii AJ1s1 06'eMHUX
eJsieKTpoMarHitHuX xsuib TE a60 TM Tury, mo nagaoTb 30BHi HA OJHOBUMIPHUI FipOTPONHUI Ipi6HOMAPOBUI
MOK.

Pedepar aHIJ1iiCBKOIO:

Within the effective-medium method, we have analyzed the specific features of refraction and localization of
volume TE and TM polaritons incident from outside on the surface of a semibounded thin-layer one dimensional
(1-D) layer gyrotropic magnetic photonic crystal (MPC) "uniaxial antiferromagnetic -nonmagnetic dielectric" type
in the crossed DC magnetic and electrical fields and "uniaxial ferromagnetic - nonmagnetic dielectric" at presence
only a constant external electric field. The quadratic magneto-optical interaction, which can exist in magnetic
media of arbitrary symmetry, has been chosen as a mechanism that provides a coupling between the spin
subsystem of the ferromagnetic medium and the external electric field. Calculation has shown, that when the
external electric field is orthogonal to a direction of an equilibrium moment of magnetic, a spin-wave dynamics of
such effective medium correspond to bianisotropic medium. It in turn leads to formation of additional anomalies in
the conditions of reflection and propagation electromagnetic wave in the one-dimensional gyrotropic magnetic
photonic crystal in the presence of a constant external electric field. Among such anomalies it is necessary to
observe the following: 1) the nonreciprocity of normal magnetic polaritons spectrum relative to change of a sign of
a direction of wave propagation, even in unbounded MPC; 2) the essential dependence of propagation conditions



of volume polaritons TE- or TM - type, from that what three (left or right) form the positive directions of a
magnetic moment (or fields), wave vector and dc electric field; 3) the formation on the plane of external
parametres "frequency - wave number” bands of photonic tunneling at the expense of hybridization evanescent
electromagnetic waves TE - or TM - type, in magnetic and nonmagnetic mediums, which form the elemental
period of MPC; 4) the possibility of existence of additional frequency intervals in which the regimes of negative and
abnormal refraction realize for volume electromagnetic waves TE - or TM - the type, incident from the outside on
gyrotropic 1D MPC.
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