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1. OnTuyHi Ta MarHiTOONTUYHI BIACTUBOCTI OZHOBUMIPHUX (GOTOHHUX KPUCTAIB 3 lepeKTamMu

2. Optical and magneto-optical properties of one-dimensional photonic crystals with defects

Pedepar:

1. Meroro guceprallii € TEOpeTUYHE NOCIiIPKEHHS JIIHIHOTO Ta HEJIIHIMHOTO ONITUYHOTO BiATYKY Bill MArHiTHUX i
HeMarHiTHUX (OTOHHUX KpucTasiB. O6'eKTOM JOCIiI)KEHHS € OIHOBAMIPHI MarHiTHi (POTOHHI KpUCTaau Ta POTOHHI
KPUCTaJIY, 0 MiCTSTb MarHiTHi Ta HafIPOBinHI AedeKTHi mapy, sIK AJ1s1 BUMAKY ifeanbHux inTepdericis, Tak i npu
BpaxyBaHHI HallPy>X€Hb HEBiAIOBIIHOCTI, 1[0 BUHUKAIOTh HA MEXKaX PO3Lilly MK MaTepiasaMy, 3 SKUX CTBOPEHO
otonnHuit kpucras. JocmimKeHHO TPOXOIKEHHS CBiTJ1a Kpi3b OOHOBUMIpHUI MarHiTHUIM (POTOHHUI KpUCTaJI 3
OJHUM ab0 IBOMa MarHiTHUMU JedeKTaMU K TP HOPMasIbHOMY, Tak i IpY NOXWUJIOMY NafiHHi cBiTya. [lokazaHo,
110 MarHiTHUN GOTOHHUI KPUCTAJI 3 ABOMA JePeKTaMu J103BOJIsSE€ ONTUMAJIbHUM YMHOM ITO0€JHYBATH BEJIUKI
3HauYeHHS Koe(illieHTiB IPOXOKEHHS Ta KYTiB papaZieeBCbKOro 06epTaHHs CBiTya. BCTaHOBJIEHO, 1110 B MarHiTHUX
(POTOHHUX KPUCTaJIAX 3 KEPIBCbKOIO HEJIIHIMHICTIO MOXKJIMBAM € HaJIAIITYBaHHS KyTa (papaZieeBCbKOro 00epTaHHS Ta
6icTabinbHOI TOBEIiHKY He JIMIIEe 32 JOTIOMOTOI0 iHTEHCUBHOCTI CBITJIa, ajie ¥ 3 Bapiallielo YaCTOTH Ta 30BHILIHBOTO

MarHiTHOro noss. [1pu mocmimkeHHi TPOXOIKEeHHS CBIiT/Ia KPi3b OMHOBUMIPHUH /IieIeKTPUYHUI (HOTOHHUI



KpUCTaJ 3 KOMOiHOBaHUM Ae(PEeKTOM (ieJIEKTPUK Ta HAAIPOBIAHMK) BCTAHOBJIEHO, 110 MOJIOKEHHS AePeKTHOI MOU
Ta Koe(illieHTa TPOXOIKEeHHS Ha 4acToTi AedeKTHOI MOAM iCTOTHO 3aj1eXXaTh Bifl TeMIIepaTypH, KyTa NaiHHs
CBiTJIa Ta Bif TOBIMHU HAJIIPOBIIHUKOBOI CKIan0Boi nedekTy. [TokazaHo, o nedopmaliii Ta auciokarii
HEeBiANOBINHOCTI MPU3BOAATH 0 ONTUYHOI aHI30TPOIIii B KOXKHIM 3 HANIpy>KeHUX 06s1acTeN (POTOHHOTO KPUCTAJIA,

BHACJIiZIOK YOT'0 3CYBalOThCS MEXi 3a00pOHEHNX (POTOHHUX 30H, a TAKOXK YaCTOTa NePeKTHOI MOIU.

2. This thesis is devoted to theoretical investigation of a some linear and nonlinear optical effects in magnetic
photonic crystals and dielectric photonic crystals contains complex defect (dielectric and
superconductor).Transmission of electromagnetic waves through one-dimensional magnetic photonic crystal of
finite size with one and two magnetic defects at normal and oblique incidence of radiation on a photonic structure
has been theoretically studied. It was shown that optimization of optical and magneto-optical properties of
magnetic photonic crystals with two defect layers allows to obtain high values of transmission coefficients and
Faraday rotation of polarization plane of electromagnetic wave. It is found that in magnetic photonic crystals
which are characterized by third-order optical nonlinearity of Kerr type it is possible to tune Faraday rotation
angle simultaneously with maximal values of transmittivity not only with intensity of incident electromagnetic
wave, but also with a change of internal magnetic field. Bistable behavior of nonlinear magnetic photonic crystals
can be adjusted not only by the intensity of the incident electromagnetic waves, but also by frequency, polarization
and external magnetic field. Theoretical investigations of electromagnetic waves transmission through 1D photonic
crystal that includes a combined defect layers composed of dielectric and superconductor. It has been also
established that the position of defect modes and the value of transmission coefficient are extremely sensitive to
either temperature or the changes of the thickness of superconductor component of defect layer.Also present a
theoretical analysis of the influence of misfit strain and misfit dislocation on the optical characteristics of a one-
dimensional dielectric photonic crystal, where strained sublayers on both sides of each geometrical interface are
taken into account. In particular, we analyze the influence of misfit strain and misfit dislocation strain on the
position of defect mode.
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