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V. BimomocTi npo guceprauiio
Mosga guceprarii:
Koau TemaTHYHHUX PYOPHK: 29.19.37

Tema gucepranii:
1. CraTuyHi Ta AXMHAMIYHI BJIaCTUBOCTI (PEpPOMArHiTHOI PEeLiTKA aHTUTOYOK: €(PEKTH CUMETPil

2. Static and dynamic properties of ferromagnetic antidot lattice: symmetry effects

Pedepar:

1. Y nucepranii npoBeeHO TEOPETUYHE JOCJIIPKEHHSI MAaTHITOCTAaTUYHUX i PE30HAaHCHUX BJIACTUBOCTEN PEIIiTOK
AHTUTOYEK (OTBOPIB y (pepOMarHiTHiN MmiiBLji) pi3HOi cuMeTpii. PO3po6s1€HO OpUriHaNIbHAN METO, PO3PaXyHKY
criekTpiB ®MP HaHOCTPYKTYPOBaHMX cucTeM. MeTos 6a3yeTbCsl Ha MIKpOMarHiTHOMy MOZEJIIOBaHHI Ta aHAJIITUYHNIX
pillIeHHAX PiBHSHHS PyXy HAMarHiu€HOCTi i JO3BOJIs€ BPaxXyBaTH BILJIMB JVMHAMIYHOI CKJIa0BOi MarHiTOCTaTUYHOTO
nosist Ha popmyBaHH4 criekTpa OMP cucremu. JJocigpkeHO MarHiTHY CTPYKTYPY i KOH}irypauiiiHy aHi3oTpoIio
(pepOMarHiTHUX IIBOK C PEIIiTKaMM aHTUTOYOK Pi3HOI cumeTpii. [TokazaHo (popMyBaHHS B €JI€EMEHTapHIN KOMIpLi
PEIIiTKY aHTUTOYOK OJTHOPiTHO HAMarHiYeHNX 06JIaCTeN 3 CUMETPi€l0 MEHIIOK abo BifITOBITHOIO A0 CUMETPii
peutitky. [TpoanasnizoBaHo BIIJIUB IapaMeTpiB i cUMeTpii peliTku Ha CTPyKTypy crnekTpiB @®MP niiBok 3 peutiTkamu
aHtuTtodek. [TIoka3aHo, 0 YMCJIO MO, B CIIEKTPi BU3HAYAE€THCSI CUMETPI€I0 PELIITKY, a IIUPUHA CIIEKTPA, JIOKAJIbHA
KoHQirypauiiiHa aHi30TpoI1ig OKpeMux 06s1acTell eJleMEeHTapHOI KOMIpKY PeLTiTKY aHTUTOYOK i aHi30TpOIIis

CHCTEMHU B LIiJIOMY BU3HAYAIOThHCS NTapaMeTPaMy PEeLIiTKY, TOBLUIMHOIO IIJIiBKY i paziycom anTuTOouKU. Popma i



PE30HAHCHA 4YaCTOTa OKPEMUX MOJL CUJIbHO 3aJIEXKUTh Bif, Opi€eHTalii 30BHIIIHLOTO M0JI Y IUIOLVHI [IiBKU.

2. Static and resonance properties of ferromagnetic films with lattice of antidots (pores in the film) of different
symmetry have been studied. The description of the system is based on micromagnetic modeling and analytical
solutions of the Landau-Lifshitz equation. An original method for calculation of the ferromagnetic antidot lattices
characteristics is used. It is found that the antidot pattern induces an apparent configurational anisotropy
manifesting itself via an anisotropic resonant response of the patterned film. Micromagnetic simulations showed
an inhomogeneous magnetization distribution within a unit cell of the antidot lattice, which can be represented as
a few uniformly magnetized regions ("domains"). The number of domains, their form, and their symmetry are
determined by the antidot lattice symmetry. The influences of the lattice symmetry and system parameters on
structure of FMR spectra have been analyzed. It was shown that, for low damping, the resonance spectra contain a
few quasi-homogeneous modes which are due to the resonance of different regions of the antidot lattice cell. The
angular field dependences of each mode are characterized either as a twofold symmetry or as the lattice's
symmetry. In total, symmetry of the lattice is realized in static and dynamic magnetic characteristics. The shape of
the spectrum and the resonance frequencies of the domains depend on an external magnetic field orientation in
the film's plane, too. The FMR line-width, domain anisotropy, and antidot lattice anisotropy are also functions of
the lattice parameters, film thickness, and antidots radius.
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