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V. BizomocTi npo gucepraniio
MoBga guceprariii:
Koau TeMaTHYHHUX PyOPHK: 29.19.27

Tema gucepranii:
1. OCHOBU CTBOPEHHSI IPUCTPOIB MiIKPOXBUIBOBOI TEXHIKM Ha 6a3i BUCOKOJOOPOTHUX PE30OHAHCHUX €JIEMEHTIB

2. Foundations of microwave devices creation based on high-Q resonant elements

Pedepar:

1. Meta - po3po6Ka OCHOB CTBOPEHHS MiKPOXBUJIbOBUX MPUCTPOIB Ha 6a3i BUCOKOJOOPOTHUX PE30HAHCHUX
€JIEMEHTIB, 10 J03BOJIMTh PO3LIMPUTH iXHi QYHKIiOHATIbHI MOXKJIMBOCTI i 3a6€31e4uTy Oibll e(PeKTUBHE
BUKOPUCTaHHS 117151 SIKICHOTO IOJIIIIEHHS CEeJIEKTUBHUX BJIACTUBOCTEM, CIIEKTPAJIbHUX XapakTepucTuk HBY
CUTHAJIB i 4yT/IMBOCTi BUMIpiB. O6'€KT - mpolecu (POPMYBaHHS i IEPETBOPEHHS CUTHAJIIB y IPUCTPOSIX HA OCHOBI
BHCOKOJOOPOTHUX PE30HAHCHUX CUCTEM. MEeTOIM IOCiKeHb - eJIEKTPOAMHAMIKY, TeOopii JOBrUX JIiHIH,

(eHOMEHOJIOTIYHUX i MiKPOCKOMIYHOI Teopill HaAPOBiAHOCTI, Pi3UKU I171a3MU, HU3BKOTEMIIEPATYPHOI

TEIJIOTEXHIKU. Pe3ysnbTaTtul - po3p06sieHO KPUTEPIii OLIIHKYA MOKIMBOCTEN AOCATHEHHS MaKCUMabHOI TOOPOTHOCTI i

CTabisIbHOCTI pE30HAHCHOI YaCTOTU 3 ypaxyBaHHAM (Pi3NIHMX, TEXHOJIOTIYHUX i KOHCTPYKTUBHUX OOMEXKEHD;
3aIIPOIIOHOBAHO MOeJb (POPMYBAHHS aMILIITYAHO-4YaCTOTHUX XapaKTE€PUCTHUK BUCOKOJIOOPOTHUX PE30HAHCHUX
CHCTEM, SIK Pe3yJIbTaT CyNEPIO3KLii aHCaMOJII0 KOTEPEHTHUX KOJIMBaHb; 33 JOIIOMOTIOK0 IIOCiOBHOTO (Pi3UYHOrO
41CEeJIbHOTO MOJIE/TIOBAaHHS i €KCIIepUMEHTAIbHUX OCIIiIKeHb PO3POOJIEHO Psifi BUCOKOLOOPOTHUX

BAMIpPIOBaJIbHUX II€PETBOPIOBAYIB 7151 CKaHYI040i MiKpOXBMJILOBOI MiKpOCKOTIii. BipoBagkeHo - B IHCTUTYTI



paniodi3uku Ta enekTpoHiku iM. O.5.YcukoBa, Qi3uKo-TeXHIYHOMY iHCTUTYTI HU3bKUX TeMrepaTyp HAH Ykpainu, y
HU3Li HaB4YaJabHUX KypciB Bumis MOHMosopsciopty Ykpainu. ['any3p BUKOPUCTaHHS - CTBOPEHHS MiKPOXBUJIbLOBUX

MIPUCTPOiB Ha 6a3i BUCOKOJOOPOTHUX PE30HAHCHUX €JIEMEHTIB

2. The aim - working out of creation principles of microwave devices on high-Q resonant elements that will allow
to expand their functionality and to provide more effective utilisation for qualitative improvement of selective
properties, spectral characteristics of microwave signals and sensitivity of measurements Object - processes of
signal formation and conversion in devices on high-Q resonant elements. Methods - electrodynamics, long-
distance line theory, phenomenological microscopic theory of superconductivity, plasma physics, low-
temperature combustion engineering. Results - criteria to assess the possibilities of achievement of the maximum
Q-factor and stability of resonant frequency are developed subject to physical limits, technological and design
constraints; a model of formation of amplitude-frequency characteristics and high-Q resonant systems is
proposed as a result of superposition of a coherent oscillations ensemble; a number of high-Q measuring
converters for scanning microwave microscopy are developed using sequential physical numerical simulation and
experimental studies. Implementation - at Usikov Institute of Radiophysics and Electronics, at B. Verkin Institute
for Low Temperature Physics and Engineering of the National Academy of Sciences of Ukraine, in a number of
training courses at higher education institutions of the Ministry Education and Science, Youth and Sports of
Ukraine. Application - creation of microwave devices on high-Q resonant elements
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