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Interaction of spin waves and spin-polarized current with magnetic inhomogeneities in nanostructured

ferromagnetic materials

Pedepar yKpaiHCBKOIO:

CTBOpEHO Teopilo reHepaliii Ta NOMMUPEHHS AUII0JIbHO-0OMIHHUX CITIHOBUX XBUJIb Y 6araTolapoBuX
HAHOCTPYKTYpPax 3a HassBHOCTI CIIiH-TIOJISIPM30BAHOro CTpyMy. [106y10oBaHO TEOPil0 3a710MJIEHHSI OOMIHHUX
CIiHOBUX XBUJIb B HEOJHOPITHUX (P€POMArHITHUX CTPYKTYpPax TUILY CIiIHOBUX JIiH3 3 HEOJHOPITHUMU
intepdericamu. [lys psany KoHPirypauiii ciiHOBUX JIiH3 ITOKa3aHa MOKJIMBICTh e(PeKTUBHOTO KEPYBAHHSI
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HaBeneHo NOpPiBHSIbHI XapaKTePUCTUKU BilOUBA/IbHOI 31aTHOCTI CEePUYHUX Ta LMAIHAPUYHUX TOBEPXOHD
CITIHOBUX JIiH3. PO3pax0BaHO CIIEKTPAJIbHI XapaKTEPUCTUKU CIIIHOBUX XBUJIb Y OJHO-, IBO- Ta TPUBUMIPHUX

MarHOHHUX KpUCTajlax Ta iHMNAX HEOJHOPiAHUX (PePOMArHiTHUX HAHOCTPYKTYPaAX.
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The theory of generation and propagation of dipole-exchange spin waves in multilayer nanostructures in the
presence of spin-polarized current is created. The theory of refraction of exchange spin waves in inhomogeneous
ferromagnetic structures of spin lens type with inhomogeneous interfaces is constructed. For a number of spin
lens configurations, the possibility of effective control of the spin wave intensity, as well as adjusting the
transparency of such inhomogeneities is shown, which allows to use them both as lenses and as mirrors depending
on the external field and wave frequency. Comparative characteristics of the reflectivity of spherical and
cylindrical surfaces of spin lenses are given. The spectral characteristics of spin waves in one-, two-, and three-
dimensional magnon crystals and other inhomogeneous ferromagnetic nanostructures have been calculated.
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