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2. Magneto-optical effects in magnetic and optically nonlinear photonic structures

Pedepar:

1. MeToto gucepTaliiHoi po6OTH € AOCTII)KeHHs He BUBYEHUX paHillle 0COOGJIMBOCTEM BiIOMTTS CBiT/a Bif,
KOMIIJIEKCHUX CEPENOBUIL, SKi XapaKTepPU3YyIOThCS MAarHITOONITUYHUMY, €JIEKTPOOIITUYHUMY Ta HEJIIHIMHO-
ONTUYHMMM BJIaCTUBOCTAMU. O6'€eKTaMU JOCIIIIPKEHHD € TieJIeKTPUYHi [IJIiBKY 3 ONTUYHUMU HEJTiHINHOCTSIMH,
HIapyBaTi MarHiTHi 6iripoTpoIiHi Ta eJeKTPOOIITUYHI cepeoBUllia, MarHiTHI GOTOHHI KprUCTany, 1o MICTAThb
IedekTHi mapu. [IpoBeeHo JOCTiIKEHHS PsALy OITUYHUX i MAarHITOONTUYHUX €(PEKTIB B KOMIJIEKCHUX MarHiTHUX i
HeJIiHITHO-ONTUYHUX cepefoBuIIax. TeOpeTUYHO AOCTIIKEHO BilOMTTS CBiTJIa BiJ, MarHiTHOTO CEPEOBUILA 3
ypaxyBaHHSM HeJlialrOHAJIbHUX KOMIIOHEHT T€H30PiB Ai€JIeKTPUYHOI Ta MarHiTHOI MPOHUKHOCTEN M1J1s Bill'€MHUX
HETraTMBHUX 3HAY€Hb [iarOHaJIbHUX KOMIIOHEHT MaTepiaJlbHUX TEH30PIB i T0Ka3aHO, 1[0 HEMOKJINBO OTPUMATHU
MTIOBHICTIO I1OJIIPU30BaHe BifiouTe CBiT0. T€OPETUYHO OCAITKEHO BilOUTTS CBiT/a Bif HieeKTpUYHOI ONITUYHO
HEJIHIMHO] IJIIBKY Ha MarHiTOeJIeKTPUYHIN ninkaaguHui. [TokazaHo, o 3MiHa iHTEHCUMBHOCTI 11aJJa1040T0 CBITJIA

II03BOJISIE KEPYBATH €JIiICOMETPUYHNUMU 1apameTpamu. [TokasaHo, [0 MOKJIMBO KEPYBaTH OOEPTaHHSM IIJIOIMHA



noJisipy3alii CBiT/Ia MPU BiOMTTI i IPOXOAKEHHI CBiTJIa KPi3b ABOIIAPOBY €JI€KTPOONTUYHY /MarHiTOONTUYHY
CTPYKTYPY 32 JIONIOMOTOI0 ITOCTIMHOTO 30BHIIIHBOTO €JIEKTPUYHOrO 110J14. [I0KazaHo, o IpY NPOXOAKEHHI CBiTJIa
Kpi3b OJJHOBUMipHMI MarHiTHM (OTOHHMI KPUCTAJ 3 KOMIUIEKCHUM €JIEKTPOONITUYHUM /MarHiTOONITUYHAM
Ie(eKTHUM LIapoM Bapialisi HalpsIMKY 30BHILIIHBOTO €JIEKTPUYHOTO I10JIs1 4O3BOJISIE 3MIHUTU B 2-3 Pa3y BEJIMYUHY

[IO37IOBXXKHBOT'O 3MillleHHS TPOMEHS, 110 [TPOMIIOB KPi3b (GOTOHHUI KPUCTAIL.

2. The thesis is devoted to theoretical investigation of optical and magneto-optical effects in complex magnetic
and optically nonlinear media. It has been shown that at light reflection on the boundary between vacuum and
bigyrotropic medium the orientation of the magnetization vector demonstrates strong influence on the behavior
of the pseudo-Brewster angles. It has been shown that the variation of the incident light intensity allows
controlling of the Kerr rotation and ellipsometric parameters at light reflection from an optically nonlinear
dielectric film on a bigyrotropic magneto-electric slab. It was shown that the Faraday and Kerr effects in an
electro-optic flm on a magneto-optic slab are very sensitive to the orientation of the dc external feld, especially at
the incidence angles near the pseudo-Brewster angles. It was shown that the transmittivity spectra, Faraday
rotation angles and the Goose-Haenchen shifts of the light transmitted through a 1D magnetic photonic crystal
with electro-optic and magneto-optic defect layers can be controlled by the external electric field.
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