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V. BimomocTi npo gucepraniio
Moga guceprariii:
Koau TemaTHYHHUX PYOPHK: 47.45.03

Tema guceprauii:
1. TlpucTpoi dinpTpalii Ha OCHOBI aMOIN30BaHUX €JIEKTPOMArHiTHUX KPUCTAJIiB

2. Filtering devices based on apodized electromagnetic crystals

Pedepar:

1. Y nuceprauiiiHiil pob0Ti MIpOaHali30BaHO YMHHUKY, 110 OOMEXYIOTh €(EKTUBHICTb €JIEKTPOMArHiTHUX KPUCTAJIIB
(EK) Ta 3acTocyBaHH4 anopu3salii s CTBOpeHHs BucokoBubipaux EK. Po3pobiieni imnenancHui nigxiz, 1o
mopemoBaHHs EK ta mogesni EK 3a6e3neuyioTs HAOYHICTh 3B'13Ky KOHCTPYKLisSI-XapaKTepPUCTUKY, HEOOXiTHY 115
IIPOYKTUBHOTO NpoeKTyBaHHsl EK-npuctpois. 3anponoHoBaHi Ta JocifKeHi 06'eMHi KOMOiHOBaHi
HEOJIHOPiTHOCTI Yy NOPiBHSAHHI 3 TUIOBMMU EK-HEOOHOPIAHOCTAMY NO3BOJISIOTH 30i7IbIIUTU MAKCUMaJIbHE
3HAYEHHS XBUJIbOBOTO iMIiesaHcy 3 npubanaHo 3 200 Om 1o 550 Om. Mopudikarii nux HeogHOpinHOCTEH 3i
30i71b11I€HOI0 (PAa30BOIO LOBKMHOIO 320€3I1€4UyI0Th NiIBUIIEeHHS €(PEeKTUBHOI AiesleKTPUYHOI IPOHUKHOCTI 3 1,5 1o 12,
110 BiJIIOBifae 3MeHILIeHHIO po3MipiB EK, po3paxoBaHoro Ha 3afaHy 4acToTy. [IpoaHasnizoBaHO 0COGINBOCTI
anogu3sanii Tunosux EK, BUKOHAaHO y3araabHEeHHS MIPUHLMIIIB anogu3alii B IPUPOJHUX Ta IITYYHUX CTPYKTYpax, 10

IIO3BOJIMJIO PO3POOUTH METOIM CTPYKTYPHOI (aMILIiTyHOi, Ppa3oBoi, Kpaiosoi) arnogusauii EK Ha ocHOBI 06'eMHMX



HEOJHOPIiHOCTE Ta HOBi BUnu (iMrnenaHcHOi Ta aganTtuBHoi) anoau3sauii EK. EK Ha ocHOBi KOMGiHOBaHUX
HEOJHOPITHOCTE N03BOJISIIOTE CHOOPMYBATU BUCOKY 30HHY BUOIPHICTD IIPY HEBEJIMKIiH KiJIbKOCTi HEOJHOPIGHOCTEH.
ExkcriepyuMeHTasbHi JOCHiIKeHHsI MakeTa BUCOKOBUOipHOTro EK Ha OCHOBI 3alTpONIOHOBAaHUX KOMOIHOBAaHUX
HEOJIHOPiTHOCTEN MiATBEPININ NOCITHEHHS HAalBULIMX 3Ha4eHb apameTpiB EK npu n'sat HEOJHOPiTHOCTIX:
[0/IaBJIeHHs curHay Ha 62 nb Ha yacrtoti 3,49 I'Tu npu BinHOCHI cMy3i 85%. BinHomeHHs iMniejaHciB pi3HOPITHUX
obsacreii EK nopiBHioe 17,5. 3aiporoHOBAHO Ta AOCJIIPKEHO MajlorabapuTHUIN By3bKOCMYTroBUil (PiIbTp Ha OCHOBI
kombinoBanux EK-HeonHOpinHOCTEN 3 iMIIEIaHCHOIO annoau3allielo JO6POTHICTIO B 36,1, IIMPUHOIO CMYTU

[IpOIyCKaHHA 3a piBHeM -3 gb 87 MI'L| Ta BHeCeHrMU BTpatamu 2,6 ab.

2. The limiting factors of electromagnetic crystals (EC) efficiency and the use of apodization for creating
highselective EC are analyzed in thesis. Designed impedance modeling approach of EC and EC models provide
visibility of structure-characteristics connection needed for productive design of EC devices. Proposed and
investigated the combined bulk inhomogeneities compared to typical EC-inhomogeneities increase the maximum
value of wave impedance from about 200 ohms to 550 ohms. Modifications of these inhomogeneities with
increased phase length providing improvement of effective permittivity from 1.5 to 12, which corresponds to the
reduction in the size of EC, calculated for a given frequency. The features typical EC apodization are analyzed, the
apodization principles generalization in natural and man-made structures are done, which allowed to develop the
methods of structural (amplitude, phase, edge) apodization of EC and the new one (adaptive and impedance). EC
based on combined inhomogeneity allow to create high band selectivity in a small number of inhomogeneities.
Experimental research of highselectivity EC layout based on the proposed combined inhomogeneities confirmed
the achievement of the highest values of EC parameters in five irregularities: attenuation 62 dB at frequency 3.49
GHz with a relative bandwidth of 85%. Impedance ratio of dissimilar EC areas equals 17.5. Proposed and
investigated compact narrowband filter based on the combined EC inhomogeneities with impedance apodization
gives quality factor in 36.1 with a bandwidth at 3 dB level equals 87 MHz and with loss 2.6 dB.
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