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1. IBocmyroBi GinbTpy Ha AieseKTPUYHUX PE30HATOPAX 3 BULIMMU TUIIAMU KOJIMBaHb

2. Higher-order mode dual-band dielectric resonator filters

Pedepar:

1. Y po6oTi gocnigkeHa akTyasnbHa 33/ia4a IPOEKTYBaHHS BOCMYTOBUX (PibTPIB Ha [lieJIEKTPUYHUX PE30HATOPAX 3
BUIIVIMU TUIIAMU KOJIMBAHb, IO [10JIATa€ B pO3POOILi MaTEMaTUIHMX MOJIEJIel Ta HOBUX KOHCTPYKLiH, 110
3a0€e311e4y0Th HEOOXiIHI eIeKTPUYHI TapaMeTpy 3a MiHiMaJIbHOI KiJIbKOCTi eJIeMeHTIB 3B's13Ky. MeT010 NOCIIiIKeHHS
€ po3pobKa criocoby NodyH0BU Ta KOHCTPYKLiN ABOCMYTrOBUX (PiIbTPIiB HA JieJIeKTPUYHMX PE30HATOPAX 3 BUILMMU
THIIAMU KOJIMBaHb. Y AMCEPTaLilHil pOOOTi 3alIPONIOHOBAHO HOBUH CIIOCI6 NOOYH0BU IBOCMYTOBUX (iNIbTPIB, SIKMM
BiIPi3HSAETHCS TUM, IO NTOTPeOye 3abe3redeHHs OGHAKOBOI 3aJIe5KHOCTI BifiOBinHMX KoedillieHTiB 383Ky Bif
napaMeTpiB KOHCTPYKILI 17151 060X poO0YUX TUIIIB KOJIMBAHb JieJIEKTPUYHOTO PE30HATOPa, 110 03BOJIsIE
peasizyBaTy CMYTrONpOIyCKalouuil QisbTp 3 JBOMA CMyraMu NpoIycKaHH. [106yj0BaHO aHAIITUYHY MOJIEJIb
Koe(illieHTa B3a€MHOTO 3B'SI3Ky MiX IPSIMOKYTHUMU JIi€JIEKTPUYHAMU PE30HATOPAMU 17151 BULLLOTO

«KBa[IPYIIOJIbBHOTO» TUITY KOJIMBAHHS HA OCHOBI PO3KJIaaHHA I10J14 3d €BAHECHEHTHUMU XBUJIIMU ITPSAMOKYTHOI'O



XBUJIEBOAY. PO3p061€HO MaTEMAaTUYHY MOJIEJIb IBOCMYTOBOTO 6araTope30HaTOPHOro QilbTpy, sIKa Ha BiMiHYy Bif
iCHyI0YMX BpaxoBYe 3aJIe>KHOCTI KoedillieHTiB 3B'513Ky B IBOX CMyTax 3apa3oM i 03BOJIsSie CUHTE3yBaTU TaKi QinbTpu

Ha OCHOBI 3aITPOITIOHOBAHOTrO CIIOCOO6Y.

2. The thesis is devoted to design of dual-band filters on dielectric resonators with higher-order modes, which
includes the development of both mathematical models and new structural designs that provide the necessary
electrical parameters with minimum number of coupling elements. The objective of the study is to provide a
technique for the construction as well as structural design of dual-band filters on dielectric resonators with
higher-order modes. In the thesis a new technique for the dual-band filter design has been proposed, which is
different in that it requires to ensure the same dependence of the corresponding coupling coefficients on the
design parameters for both operating modes of dielectric resonator that allows to realize a bandpass filter with
two bandwidths. An analytical model for the mutual coupling coefficient between the rectangular dielectric
resonators operating in the higher-order "quadrupole" mode has been derived based on the field expansion in
evanescent waves of rectangular waveguide. A mathematical model of dual-band multiresonator filter has been
developed, which in contrast to existing ones takes into account the coefficients' dependencies in two bands at the
same time thus allowing the synthesis of such filters on the basis of the proposed technique.
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