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2. Tunable Cylindrical Metal-Dielectric Resonators

Pedepar:

1. Incepralist NpUCBsY€HA AOCHIIPKEHHIO BIUIUBY (i3MKO-TONOJIOTIYHUX NIapaMeTpiB IIepesallTOByBaHNX
LUWJIIHIPAYHUX METao-ieJIEKTPUYHMX PE30HATOPIB Ha IX PE30HAHCHI XapaKTEPUCTUKH, TaKi K 4aCTOTa,
IOOPOTHICTD Ta KoedillieHT 3B'SI3Ky 3 JiiHi€lo nepenayi. 3arporIoHOBaHO MiKpOeJIeKTPOMEXaHIYHUN MeToZ,
[epesalTyBaHHS PE30HAHCHOI YaCTOTU LWIHAPUYHUX METAJIO-1i€JIEKTPUYHUX PE3OHATOPIB, 10 HE IIPU3BOLUTD
IO MOTipIIeHHs iX BJIACHOI TOOPOTHOCTI Ta KoedillieHTa 3B'SI3Ky 3 JIiHi€lo nepenadi. 3arporIOHOBAaHO METOOMKY
PO3paxyHKy PE30HAHCHUX XapPaKTEPUCTHUK [IePEIalITOBYBAaHUX UM HIPAYHUX METANIO-1i€JIEKTPUYHUAX
PE30HATOPIB, TAKUX 5K YaCTOTa, JOOPOTHICTh Ta KoeillieHT 3B'3KY 3 JIiHi€lo Ilepeayi, Ha OCHOBI MeToAy
4aCTKOBUX 06J1aCTeN Ta METOLly CKiHYEHHUX iHTerpasiB. Po3po6ieHo Ta eKCIIepUMEHTAIbHO JOCIIKEHO IPOTOTUIL
[epesalTOByBAaHOTO UMJIIHIPUYHOIO METAJIO-Ai€JIEKTPUYHOTO pe3oHaTopa. [IpoaHasni3oBaHO BILJIMB FEOMETPUYHUX

Ta eJ1eKTPOoi3NYHUX [TapaMeTPiB MepesallTOByBAaHOTO LMJIIHAPUYHOTO METAJI0-ieJIEKTPUYHOTO pe30HaTopa Ha



J10ro 4aCTOTHI XapaKTePUCTUKH, BJIACHY JOOPOTHICTb Ta KoedillieHT 3B'43KY 3 JliHielo nepezaui.

2. The thesis is devoted to research of the influence of physical and topological parameters of tunable cylindrical
metal-dielectric resonator on its resonant characteristics such as frequency, quality factor and coupling
coefficient between the resonator and transmission line. The microelectromechanical tuning method for
cylindrical metal-dielectric resonators is proposed. The method allows maintaining the unloaded quality factor and
the coupling coefficient between the resonator and transmission line of the initial resonant element over the
whole tuning range. The calculation technique for resonant characteristics of the tunable cylindrical metal-
dielectric resonator is proposed. The technique allows calculation of resonant frequency, unloaded quality factor
and coupling coefficient between the resonator and transmission line. The technique is based on the mode
matching technique and finite integration technique. The prototype of the tunable cylindrical metal-dielectric
resonator was developed. Its performance has been measured. The influence of geometrical and electrical
parameters of the tunable cylindrical metal-dielectric resonator on its frequency characteristics, unloaded quality
factor and coupling coefficient between the resonator and transmission line has been analyzed.
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