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V. BimomocTi npo gucepraniio
Moga guceprariii:
Koau TeMaTHYHHX PyOPHK: 29.35

Tema guceprauii:
1. BIMKHBOIIOIBOBA MIKPOXBUJILOBA iIHTPOCKOIIIS Ii€JIEKTPUKIB 3 YpaxyBaHHSIM IPOCTOPOBOTO PO3IOINY MOJIS

30HA.

2. Near-field microwave introscopy of dielectric samples in view of spatial distribution of the probe's field.

Pedepar:

1. luceprauis npyucBaYeHa TEOPETUYHOMY Ta EKCIIEPUMEHTAIbHOMY NOCIIIIPKEHHIO B3a€MO/Ii 101
OJIVDKHBOTIOJIbOBUX 30HIIB 3 [ieJIEKTPUYHUMU 006'€KTaMU CKJIaJIHOI CTPYKTYPH 3 MaJIMMU BTPAaTaMy Ta PO3B'SI3aHHIO
3BOPOTHUX 337124 GJIVDKHBOIIOJIbOBOIO 30HIyBaHHSI TaKUX 00'€KTiB. B pamkax gaHoi po6otu 6yB po3pobiieHui
aJITOPUTM [1J1S1 BUPIlI€HHS IMPOKOTro KJIACy 3BOPOTHUX 33124 GJIVDKHBOIIOIbOBOI MiKPOXBUJILOBOI MiKpPO- Ta
iHTpocKorii. 3a 10T0 OIIOMOTr0I0 Ha OCHOBI €KCIIEpUMEHTAIbHUX JaHUX OYJI0 BIleplie OTPUMAaHO 300pakeHHs
3pi3iB [IPUIIOBEPXHEBOTO LIApy TECTOBOIO 00'€KTA 3 06'eMHUMU HEOJHOPIZHOCTSIMU. Po3pobiieHo
OJIVKHBOIIOJILOBUM MIKPOXBUJIbOBUI MiKPOCKOII HOBOI KOHCTPYKIIi - 3 aKTUBHUM 30H0M. ByJi0 peanizoBaHo ABa
BapiaHTM TaKOTO MiKpOCKOIIA: HA OCHOBI ? /4 pe30HaTOpa Ta Ha OCHOBI KiJIbIIEBOTO KOAKCiaJbHOTO PE30HATOPA.

3anpornoHOBaHO MEeTOJ, MiIBUIEHHS YyTINBOCTI MiKPOCKOIIa FeHepaTOPHOTO TUITY 32 PaXyHOK BHUBEIEHHS HOTO y



KBa3iNepiognyHuM PEKUM 3 BUCOKOIO KDYTU3HOIO XapaKTEPUCTUKY IIPY B3a€MOJIII 3 30BHILIHIM JI)KEPEJIOM CUTHAITY.
CTBOpPEHO TaKoX MmUpoKocMmyrosuit HBY Mikpockon Ha OCHOBI JIiHITHOTO 6araToMOI0BOr0 KOaKCiaJIbHOTO
pe30oHaTopa. 3anpoNIOHOBAHO HOBUY TUII MOAYJISALIMHOI CXEMHU aBTOIIICTPOVKU HAa OCHOBI KEPOBAHOTO PE30HATOPA
i HBY reneparopa 3 (pikCOBaHOIO 4aCTOTOIO.

2. The thesis is devoted to theoretical and experimental investigation of the scanning near-field microwave
microscopy of the complex objects with low loss tangent and corresponding inverse problems solutions. An
algorithm for a wide spectrum of inverse problems solution in microwave microscopy and introscopy was
developed. It allowed us to reconstruct fiberwise images of the test sample with volumetric inhomogeneites. A
novel type of microwave microscope (with an active probe) was developed. Two implementations of this
microscope type were created: based on broadband microwave microscopes were also constructed: based on the
? /4 resonator and on the ring resonator. A high steepness range of quasiperiodic regime of interaction with
external signal source was used for active probe sensitivity increasing. A broadband microscope based on the
linear multimode coaxial resonator was also build. Modification of modulation auto-tuning scheme based on
controlled resonator and microwave generator of fixed frequency was proposed. An aperture microprobe was
applied for the first time for volumetric inhomogeneites scanning. This approach increases signal informativity and
allows performing express estimation of defects parameters. A novel method for increasing spatial resolution of
subsurface defects visualization in near-field microwave microscopy was proposed.
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