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V. BimomocTi npo guceprariio
MoBga auceprTallii: Vkpaincoka
Koau TemaTHYHHUX PYOPHK: 29.19.37

Tema gucepranii:
1. CniiHOBI XBWUJIi B OJIHO- Ta ABOIIAPOBUX (PE€POMATHIiTHUX IJIaCTUHAX i3 METATIOBEPXHSIMU 3 BJIACHOIO MATHITHOIO
aHizoTpomielo Ta B3aeMogieo [3s10muHCcbKoro-Mopis

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

Pedepar:

1. lucepranisa nprucBa4YeHa CIiHOBUM XBUJISIM, SIKi € IIEePCIIEKTMBHUMU [J1 iMILTiKaLlii TPHUCTPOIB CIIiH-XBUJIbOBOI
JIOTiKY B €JIEKTPOHIlli, 3aBISKY iX MOTEHLIITHO BEJIMKiil €Heprii, KOPOTKiil HOBXUHI XBUJIi Ta BUCOKIN MIBUIIKOCTI
PO3IIOBCIOMIKEHHS. PO3riIsaeThcs IPOXOAKEHHS! CIIIHOBUX XBUJIb YEPE3 METAIlOBEPXHi pi3HOI KOHIrypauii,

CTPYKTypOBaHi CI'IeU,iaJ'IbHI/IM YMHOM IIpU ix BI/II‘OTOBJICHHi, d CaM€ 3 MOlyJIbOBAHUMU IMapaME€TpaMn BJIACHOi



MAarHiTHOI aHi30Tporii, 0OMiHHOI KOHCTaHTHU Ta B3aeMoJii [I3s1omuHcbkoro-Mopis. Ha oCHOBI TOYHUX JiHIMHUX Ta
aHaJIITUYHUX PO3B'SI3KiB PiBHAHHS JlaHpay-Jlidmuis 6y10 nodynoBaHO aHANITUYHY MOJIeJ1b B3aEMOII JIiHINHUX Ta
HEJIHIHUX CIIIHOBUX XBUJIb i3 METAIIOBEPXHAMHU i3 BpaxyBaHHSIM Pi3HOT'O TUILY TPAHUYHUX YMOB JJ151 PiBHSIHHS
Jlanpay-Jlipmuns. JuceprauiiHa poboTa CKIAA€ThC i3 IT'ITA PO3JiliB, y SKUX ONUCAHO NIPOXOIKEHHS CIIIHOBUX
XBUJIb YEPE3 METANIOBEPXHI Pi3HOI KOHirypaltlii B pepomarHiTHUx Matepianax. OCHOBHY YaCTUHY AMCEPTaLlii
IOTIOBHEHO TabJIMIIElo i3 MaTepiaIbHUMU IIapaMeTpaMH, 110 BUKOPUCTAHHI /1151 KOMITIOTEPHOTO MOJIEJIIOBaHHS
POBIIOBCIOMIKEHHS CITIHOBUX XBUJIb, 110 3i0paHi i3 BiANOBiAHUX AXepe 1J1s1 GpepoMarHeTukis. Takox, y AojaTkax
IIPUBEIEHO ITPOrpaMu, 0 BUKOHAHI B cepenosulli Python, #1st KoxXHOI i3 33124, BKJIIOYEHUX Y aHy OUCEPTALifHY
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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IIpiopuTeTHHH HaNpsSIM PO3BUTKY HayKH i TEXHIKHU: OyHgamMeHTasbHI HAYKOBI HOCIIIPKEHHS 3 HANGIIbII
BaXJIMBUX IIPOGJIEM PO3BUTKY HAYKOBO-TEXHIYHOI0, COLiaJIbHO-€KOHOMIUHOTr0, CyCIiIbHO-TIOJiTUYHOTO,
JIIOJICBKOTO NIOTEHLjaNy 17151 3a0e311e4eHHs] KOHKYPEHTOCIIPOMOXKHOCTI YKpaiHU y CBiTi Ta CTaJIOr0 PO3BUTKY
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Physics. 2021., Vol. 47, No. 6, P. 493-496.

¢ Gorobets Yu.l., Gorobets O.Yu., Tiukavkina .M., Gerasimenko R.S. Spin-Polarized Current-Driven
Ferromagnetic Domain Wall Motion with a skyrmion-like building block. Ukrainian Journal of Physics. 2020.
Vol. 65 No. 10, P. 919.

¢ Gorobets Yu.l.,, Gorobets O.Yu., Tiukavkina I.M., Gerasimenko R.S. Nonreciprocal Spin-Wave Propagation in a
Ferromagnet With Stepwise Interfacial Dzyaloshinskii-Moriya Interaction. IEEE Transactions on Magnetics.,
2022., Vol. 58, No. 12, P. 1-11.

¢ Gorobets Yu.l., Gorobets O.Yu., Tiukavkina I.M., Gerasimenko R.S. Spin wave propagation through the
interface between two ferromagnets without /with Dzyaloshinskii-Moriya interaction. MAGIC+ Workshop.
Magnetism, Interactions and Complexity: maTepiasn MixkHap. HayK.-TIPaKT. OHJaH-KOH., M. [To3HaHb, 5-7
s 2021 p. ITosnans, 2021. C. 78.

e Gorobets Yu.l., Gorobets O.Yu., Tiukavkina .M., Gerasimenko R.S. Spin-Polarized Current-Driven
Ferromagnetic Domain Wall Motion with a skyrmion-like building block. Cy4achni npo6iemu ¢i3uku TBEpAOro

Tina i craTucTMYHOI Qi3UKK: MaTepiany MDKHap. HayK.-[IpaKT. KOH., M. Kuis, 14-15 Bep. 2020 p. Kuis, 2021. C.
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e T'opo6ens O.10., TrokaBkina .M. [Tudpakiiist criiHOBUX XBUJIb HA 30HHIN MJIACTUHIII MiXX IBOMA
depomarHeTukamu. HaykoBuil MpocCTip B yMOBaxX Cy4acHUX BUKJIMKIB: TeOpis i IpakTuka: MaTepiaau Mi>KHap.
HayK.-TIPaKT. KOHP., M. JIbBiB, 29-30 yep. 2023. C. 61-63.
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