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V. BizomocTi npo gucepraniio
Mosga guceprTariii:
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Tema guceprarii:
1. TInaHapHi HieJIeKTpUYHI pe30HATOPU B PEXMUMI 30yIKEHHS MOJ, LIEMOoYy4oi raynepei

2. Planar dielectric resonators in the mode of excitation of the whispering gallery modes

Pedepar:

1. MeTa po60TH - po3podKa Ta [OCiI>)KeHHs] HAATOHKUX, Y TIOPIBHSIHHI 3 pOO0YO0I0 TOBXUHOIO XBUJI, IJIaHAPHUX
IieJIEeKTPUYHUX PE30HATOPIB Ha POOOUMX MOZAX LIENoYy4oi rasiepei Ta ix BUKOPHUCTaHHS B MajlorabapUTHUX
aKTMBHUX IIPUCTPOSIX MiJIIMETPOBOTO iana3oHy AOBXUH XBUJb. O6’€KT AOCiIKEHD — IJIaHAPHI (Habarato TOHKilIi
3a po604y TOBXKUHY XBUJIi) JieJIeKTPUYHI pe30HaTOPH B PEKUMi 30YIpKEHHS MO, Iernovyy4oi rajgapei. TeopeTnyHi Ta
IIPaKTU4Hi pe3ysbTaty. [lifBUIEHO eIEKTPOSMHAMIYHI XapaKTEPUCTUKY IJIAHAPHUX PE30OHATOPIB. Y [IJIAHAPHOMY
IieJIEKTPUYHOMY PE30HATOPi TP BBEJEHHI ABOX CUMETPUYHUX 3a30PiB BJIaCHA JOOPOTHICTb MOXKe OyTH 30isblIeHa
6inbm HiX y 4,5 pasa i gocsirae 6000. 3aBAsSKM BUKOPUCTAHHIO Iy1aHapHoro JIP y cxemi crabinisauii yacTotu

TBEPJOTIJILHOTO TeHepaTopa XBUJIeBiHO-KOaKCiaIbHOI KOHCTPYKLii KOPOTKOYacHa HeCTabibHICTh reHepaTopa He



ripute, Hix 10-5. TIpy BUKOpUCTaHHI cXeMHU iHAMBIAyanbHOTO XUBJIEHHS HioniB ['aHa gocsraeTbest KoedilieHT

i CyMOBYBaHHS MOTYKHOCTEN OKPEMUX LiofiB, o nopisHIoe 0,91. HoBu3Ha HAyKOBUX Pe3yJbTarTiB. Bnepie
€KCIIEPUMEHTAJIbHO Ta METOZ,OM KOMII'IOTEPHOTO MOJE/IIOBAHHS [T0Ka3aHO MOXKJIMBICTb 30Y/I>)KEHHS MO/, IIENI0YYy40i
rasiepei B IJIaHAPHUX [i€JIEKTPUYHUX JUCKOBUX Pe30HATOpax. Ha OCHOBI TakUx pe30HaTOpPiB NOOYAOBAHO Ail0unit
€KCIIEpMMEHTAJIbHUI 3Pa30K CyMaTopa MOTYKHOCTI Ta cxeMy cTabinizalii 4acToTu reHepaTopa eJ1eKTPOMarHiTHUX
XBWJIb HA OCHOBI fioga ['aHa. Metonu pgocigkens. EkciepuMeHTanbHi XapaKTEePUCTUKU BUMIPIOBAIMCh 32
Z0TIOMOTOI0 aHasi3aropa saHoris Pna-L N5230a 10MHz : 40GHz Agilent Technologies Ta maHopamHOro
BuMipioBada KCXH P2-65. KoMm'toTepHe MOJe/II0BaHHS 37iICHIOBAJIOCH 32 IONIOMOTOI0 CTaHIapTHOT'O MaKeTa
nporpamHoro 3a6esneyenHs CST Microwave Studio 2013, HagaHoro Universiti Kebangsaan Malaysia (UKM).
CryniHb ynpoBaJKeHHs. Pe3ynbTaTi po60TH MOKHA PEKOMEHIyBaTH 1715l IPOBEJEHHS HAyKOBUX JOCIIiIPKEHb
Pi3HOMaHITHUX MJIAHAPHUX JieJIeKTpUYHUX CTPYKTYp. Chepa BukopucrtaHHs. Po3pobiieHi B nucepTauiiHiil poooTi
Ii104ii1 eKCIepMMEHTaILHUI 3pa30K CyMaTOpa MOTY>KHOCTI Ha OCHOBI IJIAHAPHOTO AieJIEKTPUYHOTO PE30HATOPA Ta
cxeMy cTabinizanii yacToT reHepaTopa Ha OCHOBI Aiofi ['aHa,MOKHA BUKOPUCTOBYBAaTH B Pi3HOMaHITHUX

IIPUCTPOLAX AK IPKEPEa e]IeKTpOMaI‘HiTHOFO BI/IHpOMiHIOBaHHFI.

2. Goal of the work -The aim of the work is to develop and study (in comparison with the working wavelength) of
planar dielectric resonators in the operating modes of the whispering gallery and their use in small active devices
of the millimeter wavelength range. Object of research - Planar (much thinner than the working wavelength)
dielectric resonators in the mode of excitation of the whispering gallery modes. Theoretical and practical results.
The electrodynamic characteristics of planar resonators are improved. In a planar dielectric resonator with the
introduction of two symmetrical gaps, the intrinsic quality factor can be increased more than 4.5 times and
reaches 6000. Due to the use of planar DR in the frequency stabilization circuit of a solid-state generator of
waveguide-coaxial design. Short-term instability of the generator is not worse than 10-5. When using the scheme
of individual charging of Gunn diodes, the power summation factor of individual diodes is equal to 0.91. Novelty of
scientific results. First, the possibility of excitation of whispering gallery modes in planar dielectric disk resonators
was shown experimentally and by the method of computer modeling. On the basis of such resonators the
operating experimental sample of the power adder and the scheme of stabilization of frequency of the generator of
electromagnetic waves on the basis of the Gunn diode is constructed. Research methods. The experimental
characteristics were measured using a Pna-L circuit analyzer N5230a 10MHz : 40GHz Agilent Technologies and a
panoramic SWR R2-65 meter. Computer simulation was performed using the standard CST Microwave Studio 2013
software package provided by Universiti Kebangsaan Malaysia (UKM). Degree of implementation. The results can
be recommended for research of various planar dielectric structures. Scope of use. The current experimental
sample of a power adder based on a planar dielectric resonator and a frequency stabilization circuit based on a
Gunn diode developed in the dissertation can be used in various devices as a source of electromagnetic radiation.
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