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Pedepar:

1. B puceprauii cdopmynboBaHo ¢iznyHi NpUHLMNN QYHKIIOHYBaHHS IPUJIaAiB CIiIHTPOHIKY, IIPOBEAEHO iX
TEOPETUYHUI aHaJIi3 Ta I0Ka3aHO MOJKJIMBOCTI 3aCTOCYBAaHHS LIbOT'0 aHAI3y 10 KOHKPETHUX €KCIIEPUMEHTAIbLHUX
cutyauiil. B cucremax 3 epeKToM nepeadi CIiiHy po3risjaeTbcsl MarHiTHa IMHaMiKa, CTUMYJIbOBaHA eJIEKTPUYHUM
CTPYMOM Ta BUKJIMKAaHUMU HUM CIIIHOBUMM MOMEHTaMHU CUJU. JIj1s1 6araTomapoBUX CUCTEM PO3POOJIEHO 1
3aCTOCOBAHO METOIM PO3PAXyHKy JiarpaM IepeMUKaHHs. BikpuTo siBuine cTabinisanii MarHitHoi KoHQiryparii 3
MaKCHMaJIbHOIO eHeprielo Ta sBulle cTabiynizanii BinmToBXyBaHHAM. [IJ11 BUBYEHHS CUCTEM 3 JOMEHHUMHU CTIHKaMU
BIIEPIIE 3HAIAEHO (POPMY FOJIOBHOTO YJIEHY [IJISl CUJIU CITiIH-TpaHCdEPY B CUCTEMAX 3 HENIEPEPBHOIO 3MiHOIO
HaMarHiueHOoCTi B IPOCTOPi. 3p06JI€HO BUCHOBOK IIPO 3QJIEXKHICTh CIIEKTPY CIIIHOBMX XBUJIb Bifl €JIEKTPUYHOTO
CTPyMy, 110 IIPOTiKae yepe3 pepoMarHeTuk. Po3po6sieHO MeTOo] KOJIEKTUBHUAX KOOPAMHAT i 3aCTOCOBAHO HOTO 10

OIUCY PYXYy JOMEHHHUX CTiHOK Pi3HOi CTPYKTYpU B HAHOCMY>KKax. Pe3yibTaTi OPiBHSIHO 3 €KCIIEPUMEHTAIbHUMU



JaHuMU. [IpoBeieHO TEOPETUYHUI OIUC CIiH-TaJIbBaHiYHOI MOJIY B HAIiBIIPOBiIHUKAX 3i CIiIH-OpOiTaIbHOIO
B3a€EMO/IIi€I0 3 MIOCJIIOBHUM YpaxyBaHHSIM €JIEKTPOCTATUYHOI B3aeMo[ii. [lokasaHo, 0 OCTaHHS He PU3BOIUTH 10
BUHUKHEHHS €HEPreTUYHOI LIiJIMHY, X04a 1 3MiHIO€ CIIEKTP MOJH KiJIbKiCHO. 3aIIPOIIOHOBAHO €KCIIEPUMEHTAIbHUN
METOJI, CIOCTEPEKEHHS JJaHOI MOJY Ta [IPOBELIEHO PO3PaXyHKU O4iKyBaHUX PE3YJIbTaTiB. T€OpeTUyHO po3paxoBaHO
3aJI€KHICTb KDUTUYHOI TEMIIEpATyPU HAAIIPOBIAHMKA BiJl B3a€MHOI Opi€HTallii MAarHiTHUX MOMEHTIB
(depomarHeTukiB B TPUILIAPOBUX CTPYKTYpax TUILY pepoMarHeTUK-HaJIpoBinHUK-depoMarHeTuk. Po3pobyieHo
YUCJIOBI METOJU [1J11 OIIMCY HECUMETPUYHUX CTPYKTYP LIbOrO TUILY i TOKa3aHOo, 10 €KCIIEPUMEHTAJIbHI Pe3ysbTaTu

MOJXHa INOSICHUTHN aCI/IMeTpi€IO rpaHullb MIX Ha,U,I'[pOBi,U,HI/IKOM Ta JBOMa Cl)epOMaFHeTI/IKaMI/I.

2. The thesis provides a theoretical description of the spintronics devices. It details the new methods, developed
by the author, and compares the results of the calculations with the experimental data. In the area of spin-transfer
physics the cases of layered systems and magnetic domain walls are considered. In the layered systems case,
several methods that provide switching diagrams were developed and successfully tested. It was found for the first
time that a magnetic configuration corresponding to the energy maximum can be stabilized by a spin-transfer
torque. The phenomenon of stabilization by repulsion was discovered. In the area of systems with continuous
magnetization change, a leading (parallel, or adiabatic) term in the expression for the spin torque was obtained for
the first time. Using this result, it was found that the spectrum of spin waves is modified in the presence of electric
current flowing through a ferromagnet. Subsequently, the motion of a variety of magnetic domain walls in
ferromagnetic nanostrips was analyzed. The vortex domain walls were studied using the method of collective
coordinates, developed in the thesis. The method gave results in good agreement with the experimental data. In
the area of semiconductor systems with spin-orbit interaction, a collective excitation known as the spin-galvanic
mode was studied. The influence of the electrostatic Coulomb interaction on this mode was calculated and it was
found that the spectrum undergoes quantitative changes, but does not become gapped. Suggestions for the
experimental observation of the mode were made and possible outcomes of such experiments were modeled. In
the area of superconductive spintronic devices, the critical temperature of the superconductor layer sandwiched
between the two ferromagnetic layers was calculated. It was found that the critical temperature depends on the
magnetic configuration of the ferromagnet-superconductor-ferromagnet structure. Using numerical methods
developed in the thesis it was shown that experimental results can be explained by the asymmetry of the structure.
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