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1. CniiHOBI XBUJIi B OAHO- Ta JBOIIAPOBUX (EPOMArHiTHUX IJIACTUHAX i3 METAIIOBEPXHSMMU 3 BJIACHOIO MarHiTHOIO

aHi30TpoMi€elo Ta B3aemogieo [13s10MuHCEKOro-Mopis

2. Spin waves in one- and two-layer ferromagnetic plates with metasurfaces with intrinsic magnetic anisotropy

and the Dzyaloshynskii-Moriya interaction

Pedepar:

1. luceprauis nprucBa4YeHa CIIIHOBUM XBUJISIM, SIKi € IIEPCIIEKTMBHUMU IJ18 iMILTiKaLlii TPUCTPOIB CIIiIH-XBUJIbOBOI
JIOTiKU B €JIEKTPOHILli, 3aBISKY iX TOTEHLIMHO BEJIMKiA €HEPrii, KOPOTKiN JOBXMHI XBUJIi Ta BUCOKIN MIBUJIKOCTI
POBIIOBCIOIIKEHHS. PO3riIs1a€eThCsl IPOXOIKEHHS! CIIIHOBUX XBUJIb Y€pPe3 MEeTalloBepxHi pidHoi KoHirypauii,
CTPYKTYPOBaHi CIleljiaJIbHAM YMHOM IIPU iX BUTOTOBJIEHHI, a caMe 3 MOAYJ/IbOBAaHUMU [TapaMeTPaMU BJIACHOI
MarHiTHOI aHi30Tpor1ii, 0OMiHHOI KOHCTaHTHU Ta B3aeMoJii JI3siomuHcbkoro-Mopist. Ha ocHOBI TOYHUX JiHIHHUX Ta
aHAJTUYHUX PO3B'SI3KiB piBHAHHS Jlanpay-Jlidpmuis 6ys0 no6yL0BaHO aHAJIITUYHY MOZEb B3a€MO/I JTiHIHNX Ta

HEJIHIHUX CITIHOBUX XBUJIb i3 METAIIOBEPXHAMMU i3 BpaxyBaHHSIM Pi3HOTO TUIY TPAHUYHUX YMOB JJI51 PiBHSIHHS



Janpay-Jlibumng. JuceprauiiHa po60Ta CKIAa€ThC i3 ITATU PO3TiiB, Y SKUX ONMKUCAHO ITPOXOIKEHHS CIIIHOBUX
XBWJIb Yepe3 MeTaroBepxHi pi3Hoi kKoHirypatii B pepomarHiTHuX MaTepianax. OCHOBHY YaCTUHY IucCepTalii
IOTIOBHEHO TaOJIMIIEIO i3 MaTepiaIbHUMU IapaMeTpPaMH, 110 BUKOPUCTAHHI /1J151 KOMITIOTEPHOTO MOJIEJIIOBaHHS
PO3IOBCIOMIXEHHS CITIHOBUX XBUJIb, IO 3i0paHi i3 BiANOBiAHUX AxXepes 1J1s1 (pepoMarHeTukis. Takox, y foJaTKax
[IPUBEIEHO IIPOrpaMH, 0 BUKOHAHI B cepenoBuili Python, st KoxKHOI i3 3a71a4, BKIIIOYEHUX Y aHy OUCEePTaLifiHy
pooboTy.

2. The thesis focuses on spin waves, which are promising for the implication of spin-wave logic devices in
electronics due to their potentially large energy, short wavelength, and high propagation speed. The passage of
spin waves through metasurfaces of various configurations, structured in a special way during their manufacture,
namely with modulated parameters of their magnetic anisotropy, exchange constant, and Dzyaloshinskii-Moriya
interaction, is considered. Based on exact linear and analytical solutions of the Landau-Lifshitz equation, an
analytical model of the interaction of linear and nonlinear spin waves with metasurfaces was built, taking into
account different types of boundary conditions for the Landau-Lifshitz equation. The dissertation consists of five
sections, which describe the passage of spin waves through metasurfaces of different configurations in
ferromagnetic materials. The main part of the dissertation is supplemented by a table with material parameters
used for computer modelling of the propagation of spin waves collected from relevant sources for ferromagnets.
Also, there are programs executed in the Python environment for each of the tasks included in this dissertation in
the appendices.
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BRXJIMBUX IPOOJIEM PO3BUTKY HAYKOBO-TEXHIYHOIO, COLIiaJIbHO-€KOHOMIUHOTr0, CyCHiIbHO-TIOJIiTUYHOTO,
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