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2. Linear and nonlinear properties of magnetostatic resonators of elliptic cross-section

Pedepar:

1. Incepralis NpuCBsY€HA TEOPETUYHUM Ta €KCIIEPUMEHTAIbBHUM JOCJIITKEHHSIM JIiHIHUX Ta HEJIiHIMHUX
BJIACTUBOCTEN Pi3HUX TUIIIB MarHiTOCTaTUYHUX PE3OHATOPIB einTUYHOro nepepisy. Creopeno teopito [IMCK 'y
IBOBUMipHUX €JIEKTPOAMHAMIYHMX CTPYKTypax eJiMTUYHOTO Nepepisy, sKa 6a3yeTbCsl HA BUKOPUCTAHHI

Mo (diKOBaHOI eNTUYHOI CUCTeMHU KOOpAHUHAT. Teopito 3acTocoBaHo A1 aHaisy pe3oHaTopis [IMCK y Burssazi
€JIINTUYHUX OTBOPIB, UMJIiHJPIB i TPYOOK, Ta i30JIbOBAHUX €JINTUYHUX HUWIIHIPUIHUX MarHiTHUX JOMEHIB.
OTpumaHoO Ta IPOAHANI30BAHO XaPAaKTEPUCTUYHI PiBHSIHHS Ta IPOCTOPOBUM PO3NOLia a0 MarHiTHOro 1oJig, abo
HaMarHiyeHocTi. 3arpOIIOHOBAHO reOMETPUYHY allPOKCHMALIiI0 IITiBKOBUX pe3oHaTopis 3II', depomarHiTHIX
HaHOZPOTIB Ta TPUIIAPOBUX CUMETPUYHUX HAHOCTPYKTYP i OTPUMAHO 100pe y3TO/>KEHHS TeOpii 3 eKCIIEPUMEHTOM.
Po3BHMHYTO TEOPIl0 NapaMeTPUYHUX IIPOLIECIB y MJIIBKAX 3 TPUTOHAJIbHOIO CUMETpi€l0. 3alIpOIIOHOBAHO OPUTiHAIBHY
METOJIMKY JTOCJIiIKeHHS TapaMeTPUYHOr0 30y/I>)KEHHSI CIIIHOBUX XBUJIb, sIKAa 6a3y€ThCS HA LOCTIIKEHH] TOOPOTHOCTI

MarHiTOCTaTUYHOTO Pe30HATOopA.



2. This thesis is devoted to the theoretical and experimental investigations of linear and nonlinear properties of
different types of resonators with elliptic cross-section. The theory for magnetostatic surface oscillations in two
dimensional electrodynamic structures of elliptic cross-section, on the basis of modified elliptical coordinate
system, had been developed. This theory was applied for analysis of the magnetostatic surface oscillations
resonators, namely, elliptic cavities, cylinders and tubes, and single elliptic cylindrical magnetic domain.
Characteristic equations as well as spatial distribution of either magnetic field or magnetization were obtained and
analyzed. Geometrical approximation for YIG film resonators, ferromagnetic nanowires and symmetric trilayered
structures was suggested, and a good agreement between theory and experiment was obtained. The theory of
parametrical processes in films with trigonal anisotropy was developed. The original research technique for spin
waves' parametric excitation, on the basis of magnetostatic resonator’s quality factor investigation, was suggested.
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