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1. HagBrCOKOYACTOTHI BIaCTUBOCTI IITYYHUX MAarHOHHUX KPUCTAJIiB HA OCHOBI I'DaTOK MarHiTHUX HAHOEJIEMEHTIB

2. Microwave properties of artificial magnonic crystals based on arrays of magnetic nanoelements

Pedepar:

1. lucepTaliis npucBsyeHa NOCAiTKeHHIO BJaCHUX KOJIMBaHb Ta HaJiBUcoKo4yacToTHUX (HBY) BnactuBocTeit
IITYYHUX MarHOHHUX KpucTani (MK) Ha OCHOBI I'paTOK MarHiTHUX HAaHOEJIEMEHTIB. Y POOOTI y3arajibHEHO TeOopilo
BJIACHUX KOJINBaHb MAaCUBiB MarHiTHUX HAHOTOYOK Ha BUIIA[IOK JOBiJIbHOI FT€OMETPii HAHOTOYOK Ta I'PATKU MAaCHUBY;
OTPUMaHi BUpa3u [ CTajoi 3aTyXaHHS BJIACHUX MOJ], Ta CIIEKTPIB MOTJIMHAHHS €JIeKTPOMAarHiTHOro
BunpominioBanHsl MK. JlocnimgkeHo BNuB gedekTiB Ha pe30HaHCHI BacTUBOCTI MK; mokasaHo, 1110 TOUKOBI
IeeKTy MOXyTb IIPU3BOAUTY O YTBOPEHHS Oiibll, HiXX OfHiel 10KasizoBaHoi 1o6sin3y nedexry monu. OTpumani
YMOBHU HEB3a€MHOCTI JUCIEPCINHUX 3aekHOCTeN xBUib Y MK. [IpoieMOHCTPOBAaHO MOSKIINBICTb KOHTPOJIbOBAHOI
3MiHM cTanioHapHoro crany MK Ha OCHOBI I'paTKy OJJHAKOBMX HAHOTOYOK 3a JIOIIOMOTOI0 iMITyJIbCiB MarHiTHOTO
I10J1s1 3 TPUBAJIICTIO Y KiJIbKA IEeCATKIB HAHOCEKYH/I; BCTAHOBJIEHMH 3B’130K cTaTucTUyHux Ta HBY BiactuBocTteit MK

3 IapamMeTpamu iMIyJbCy MOJIS.



2. The thesis is devoted to the investigation of the eigenoscillations and microwave properties of artificial
magnonic crystals (MC) based on arrays of magnetic nanoelements. The theory of collective eigenoscillations of an
array of magnetodipolarly coupled magnetic nanodots was generalized to the case of an arbitrary nanodots and
lattice geometry. The orthogonality relation for MC's eigenmodes was derived. The theory allows one to calculate
spin waves (SW) spectra of MC, the dissipation rates of eigenmodes and the spectra of electromagnetic radiation
absorption by MC. The influence of diverse kind of defects on resonance properties of MC was investigated; it was
shown, that a point defect may lead to the appearance of several localized in its vicinity modes. The necessary
conditions for the frequency nonreciprocity of SWs propagating in MC was derived. The possibility of controllable
switching of the stationary state of MC, consisting of identical nanodots, by magnetic field pulses with typical
duration about several tens of nanoseconds was demonstrated; the relalation between statistic and microwave
properties of MC and field pulse parameters was found.
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