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V. BimomocTi npo gucepraniio
Moga guceprariii:
Koau TemaTHYHHUX PYOPHK: 45.03.09

Tema guceprauii:
1. HeninifiHa nuHamika CUIbHO 3B'S1I3aHOI ITApU MarHiTHUX BUXOPiB

2. Nonlinear dynamics of strongly-bound magnetic vortex pairs

Pedepar:

1. Y nuceprauiiiHiil pob0oTi BOCIIIKYIOTbCS HEJIiHINHI SIBUIIIA B BEPTUKAJIbHOMY HAHOCTOBITYMKY JBOX MAarHiTHUX
BUXOPIB. ByJji0 OTpMaHO TOYHUI BMPAa3 BiI'YKy CUCTEMU Ha LMPKYJSPHO-TIONAPU30BaHi 3MiHHI 10715 JOBIIbHO]
aMIIITY[H, Y Pe3yJ/bTaTi BUSBJIEHO BUHUKHEHHS i30JIbOBAHOT'O0 HU3bKOYACTOTHOI'O PE30HAHCY Ta ribpuIHUX
pEXUMiB KOIMBaHb. Ha OCHOBI 4OT0 MOSICHEHO CTPYKTYPY HM3bKOYACTOTHOI'O BiATYKY PeaJIbHUX 3Pa3KiB Ta
VIIMPEHHS BUCOKOYACTHOTO MiKy. JlOCIIiIpKeHO BIacHY 6iCTabiIbHOCTD NapH Mif, BIVIMBOM 30BHILIIHbOTO MOCTIITHO
I10JIs1 ¥ IPOBEJI€HO aHAaJli3 BIVIUBY TeMIIepaTypHUX ePeKTiB Ha CTabibHICTh OTPUMAHUX CTaHiB. 3alIPOTIOHOBAHO
BMKOPHMCTOBYBaTHY 3HalieHi 6icTabisbHI CTaHU 3a]1J1s1 CTBOPEHHS HOBOT'O TUITy KOMIPDOK MarHiTHOI NaM’siTi, y 3B’13Ky
3 YuM OyJIM €KCIIEPMMEHTAJILHO Ta TEOPETUYHO JOCJIiIKEHI IUTaHHS ONTUMi3allil KePYIOUNX MAarHiTHUX iMITyJIbCIB i
HaZiHOCTI mpoueciB nepeMukaHHs. [lepe6ayeHo 0COBGIMBOCTI, CIIOCTEPEXXyBaHi Ha eKCriepuMeHTi. Po3pobsieHo

KOMILJIEKCHY HEpPY/HIBHY METOJIMKY XapaKTepu3sallii Maiux, 3B's13y0unx AedeKTiB y IliBKax (pepoMarHeTukiB y



CTPYKTYPi 3a JOTIOMOTOI0 BUMipIOBaHHS IMHAMIYHUX XapaKTEPUCTUK (PE30OHAHCHUX YaCTOT) CUCTEMHU.
BrKOpHCTOBYIOUM 1110 MOZIEeJIb, 300yTO BiIOMICTI 1 HaJaHO MO>KJIMBUI MeXaHi3M BUHUKHEHHS N1e(PeKTiB B

eKCIIepeMaHTaJIbHUX 3pPa3Kax.

2. This work is concerned with investigation of nonlinear phenomena in vertically stacked pairs of magnetic
vortices. Exact form of response to circularly-polarized electromagnetic field was obtained for arbitrary strength
of the excitation field. It is shown that this nonlinear frequency response exhibits a foldover and an isolated
resonance which explains sudden appearance of a response on a frequency of the mode which is not excited
because of the stack symmetry. Intrinsic bistability of the structure was discovered and researched as a candidate
for being a non-volatile memory register. The rates of thermal switching were investigated to find the optimum
operating DC bias conditions. Parameters of the short pulses for the switching between states were considered,
over 90 % switching probabilities were achieved on real samples with pulses only few nanoseconds long. Extreme
sensitivity of the system to presence of defects in magnetic films was demonstrated. Model was built to describe
the changes in dynamical characteristics of the vortex pair while pined on a defect. The defects are considered to
plausibly come from either the class of film parameter inhomogeneities or small geometry changes. The possibility
to use the model for characterization of defects with indestructive, simple measurements in real samples was

shown on experiment.
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