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V. BimomocTi npo guceprauiio
Mosga guceprarii:
Koau TemaTHYHHUX PYOPHK: 29.19.37

Tema gucepranii:
1. MarHiTOONTHYHI SIBUIA B [IPOCTOPOBO HEOIHOPIAHMX MArHiTHUX CEPENOBUIAX

2. Magneto-optical effects in space-inhomogeneous magnetic media

Pedepar:

1. IllapyBarti 6iripOTpOIIHi MarHiTHi cepeoBUILA, MAarHITHI IIJIIBKY 3 JOMEHHUMHU CTPYKTypaMU, MarHitTHi GOTOHHI
KPUCTaJY, YIbTPATOHKI (PepOMarHiTHi 6araTomaposi CTPyKTypu. PO3BUTOK Teopii JIiHITHOTO Ta HeJliHITHOTO
OTITMYHOTO Bifr'yKa Bifl HEOTHOPITHMX MarHiTHUX cepenoBuil. Metoz MmaTpulli nepexnocy, GyHKLil ['pina, MmeTosn
FLAPW. JlocnimpkeHo [1I0BHe BHYTIpIIHE BiiOUTTS CBiTya Ta edekT ['yca-XeHxeHa Ha MexXi 6iripoTpornHux
cepenosull,. [lepenbdadyeHo HesliHiNHY ONTUYHY AU(PaKLio Bi MarHiTOBIIOPSIIKOBAaHUX CTPYKTYP. [TokazaHo
MOSKJIMBICTb KEPYBAHHS HEJIHINHOI MarHiTOONTUYHOIO TU(PaKIji€lo 32 JOOMOT0I0 30BHIIIHBOIO MArHITHOTO
nosis. JlocimpkeHo BIUIMB MEeXaHIYHMX Hallpy>KeHb Ha JIiHilHe Ta HeJsliHiliHe Bin6uTTs cBityia. TeopeTndHo
IIOCTIIKEHO CIIEeKTpHY 3a00pOHEeHUX GOTOHHUX 30H JJIs1 OOHOBUMIPHUX MarHiTHUX POTOHHUX KpUCTaiB. [11iBKY i3
CMYTacCTMMU JOMEHHUMU CTPYKTyPaMU MOXKYTb I'PaTH POJIb MarHiTHUX (POTOHHUX KPUCTAJIB, 110 IEPECTPOIOIOTHCS
30BHIIIHIM MarHiTHUM 1oJieM. B 1BofiepeKTHOMY MarHiTHOMy (POTOHHOMY KPUCTaJIi MOEAHYIOTbCS CYTTEBI

3HaYeHHs KoedillieHTa MPOXOIKEHHS Ta KyTadapaleeBCbKoro 06epTaHHs, O BiXKIMBO [IpY CTBOPEHHI BiJlIIOBIIHMX



npucTpoiB. OGUMCIIEHHUN 3 IEPIIVX IPUHLNIIIB HEJIiHIMHUI MarHTOONTUYHMN BiIKYT Bif] IOBEPXOHb YJIbTPATOHKUX
MAarHITOONITUYHUX CTPYKTYP Ha OCHOBI MOHOMIAPIB HIKEJIIO Ta Mifli JEMOHCTPYE BOKJINBY POJIb MATHITHUX

BJIACTUBOCTEN B HENiHIHIN ONTHILI].

2. Layered bigyrotropic magnetic media, magnetic films with magnetic domain structures, magnetic photonic
crystals, ultrathin ferromagnetic multilayered structures. Development of theory of linear and nonlinear optical
response from inhomogeneous magnetic media. The transfer matrix method, method of Green functions, full-
potential linearized plane wave method. For the first time the total internal reflection and Goos-Hanchen effects at
the boundary of two bigyrotropic magnetic media were investigated. The possibility of nonlinear magneto-optical
diffraction from ordered magnetic structures was predicted. The possibility of magnetic control of the nonlinear
magneto-optical diffraction is demonstrated. The effects of linear and nonlinear light reflection from magnetic and
nonmagnetic films on nonmagnetic substrates is presented taking into account both misfit strains and misfit
dislocations at the film and substrate interface. The investigation of the photonic band gap PBG spectra of one-
dimensional magnetic photonic crystals is performed. The striped domain structures can be considered as
magnetically tunable magnetic photonic crystals. The influence of the incidence angle of the electromagnetic wave
and the defect layer thickness on the magneto-optical transition characteristics for the magnetic photonic crystal
with defect magnetic layers is investigated. The two-defect magnetic photonic cristals can combine large values of
transmission coefficient and Faraday rotation, and this fact makes them very important for the corresponding
devices development. The first principle calculations of the nonlinear magneto-optical response from the ultrathin
ferromagnetic structures on the base of Ni and Cu monolayers demonstrate important role of magnetic properties
in nonlinear optics.
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