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I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT
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V. BimomocTi npo guceprauiio
Mosga guceprarii:

Koau TemaTHYHHUX PyOpPHK: 29.19.39
Tema gucepranii:

1. BuxpoBi CTaHM HAHOMarHeTUKiB

2. Vortex states of nanodots

Pedepar:

1. B pamkax ¢peHomeHosorivHOi Mogeri Jlannay-Jlipumulis TeOpeTUYHO [OCiIP)KEHO BJIACTUBOCI BUXPOBOTO CTaHy
HAaHOMAarHeTHKiB CUMETPUYHOI (popMHU. 3'sICOBAHO 06JIACTI PO3MipiB HAHOKIIELb, 1715 IKUX BUXPOBUI CTaH €
OCHOBHUM. BrsIB/IeHO HAasIBHICTb IPOMDKHOTO BUXPOBOTO CTaHy Ta ONMMCAHO (Pa30oBUil Nepexi] MixX MPOMIXKHUM Ta
IJIaHAPHUM BUXOpaMU. JlOCIIiI)KEHO MOBEIHKY Pi3HUX CTaHiB HAMArHiY€HOCTi HAHOJMUCKY B 30BHIIIHBOMY
[IOIIEPEYHOMY I10JIi 3 ypaxyBaHHAM MarHiTOOUIIONbHOI B3aeMozii. B paMKax MoOzesli KOJIEKTUBHUX 3MiHHUX Ta
Mogeni PikCcOBaHUX MEXOBUX YMOB JOCJIIYKEHO TipOTPONHY AMHAaMIKy BUXOPY NOOIU3Y LIEHTPY OUCKY Ta BILJIMB Ha
Hei 3MiHHOTO 30BHIIIHBOTO MArHiTHOTO I10JI8, 10 OGEPTAETHCS Y TJIOMMHI JUCKY. BUKOPHCTOBYI0UM MiKpOMarHiTHi
MOJeJII0BaHHSI, I0OY0BAHO JiiarpaMy NepeMUKaHHsI [1OJIIPHOCTI BUXOpa Mif, [i€elo 3MiHHOTO 110J18 KPyroBoi

HOJIFIpI/IBaILﬁ 3 YaCTOTOIO 3HAYHO BUIIOIO 3a FipOTpOHHy.

2. Properties of vortex state nanomagnets of symmetrical shape were investigated theoretically within the
phenomenological Landau-Lifshitz model. Ranges of nanoring sizes for which vortex state is ground one were



determined. Availability of an intermediate vortex state was demonstrated. The transition between intermediate
and planar vortex was described. The behaviour of different magnetization states of a nanodisk in transverse
magnetic field was studied taking into account a non-local magnetostatic interaction. The gyrotropic vortex
dynamics near the disk center was investigated within the collective variables model and the model of fixed
boundary conditions. The influence of rotating external field with frequencies higher then vortex gyrofrequency
was also studied. Using micromagnetic modeling the corresponding diagram of vortex polarity switching was built.
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