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2. Quasi-optical dielectric resonators with elements of unusual superconductors

Pedepar:

1. O6'eKT mociKeHHs — KOJMBAJIbHI [IPOLIECU B KBa3iONTUYHUX JieJIeKTPUYHUX pe3oHaropax (KIP) 3
HE3BUYaVHMMMU HAAIIPOBIAHMKAMY Ta B3A€MOJIiSl €JIEKTPOMArHiTHOTO MOJISI MOJ, LIEN0Yy4oi raysepei 3
HE3BUYATHVMMU HAAIIPOBiAHMKAMU B MiJlIMETPOBOMY Jiara3oHi JOBXUH XBUJIb. METOIO LOCIIIKEHHS € PO3BUTOK
OCHOB esiekTpoanHamiku KIIP 3 esleMeHTaMu He3BMYAVHMX HAAIIPOBIIHUKIB B MM [1ialla30Hi XBUJIb, OOIPYHTYBaHH
MOSKJIMBOCTI JOCTimKeHHS (Qi3NYHUX BIACTUBOCTEN IJTiIBOK i MOHOKPUCTAJIiB HE3BUYaHUX HAJIIIPOBITHUKIB 3
BUKOPUCTAaHHSIM MiIKPOXBUJILOBOTO BifiryKy KIIP i BCTAHOBJIEHHS BJIACTUBOCTEN [TOBEPXHEBOTO IMIIEJAHCY HU3KU

HE3BMYAHUX HAAIIPOBIIHUKIB, SIKi MiCTSTh 3a1i30. Y pOOOTI BUKOPUCTOBYIOThCS PafiodiznyHi METOIM HOCiIKEHHS



BiZI'yKYy KBa3iONTUYHYX [i€JIEKTPUYHMX PE3OHATOPIB 3 €JIEMEHTAMU HE3BMYANHUX HaATIPOBiAHMKIB. HaykoBa
HOBU3HA O€P>KAHUX PE3YJIbTATIB MOJISITa€ B TOMY, 1I0 B pOOOTI BIEPIIE IPOBEAEHO AOCIIiIKEHHS CIIEKTPAJIbHUX Ta
€HEepreTUYHUX XapakTepucTuk HU3ku KJIP 3 eneMeHTaMu He3BUYalHUX HAAIIPOBIAHUKIB, a caMe HalliBCcpepUuyHoro,
KOHIYHOrO i acepuyHOro pe3oHaTopis. Ha 11iif OCHOBi OGI'PDYHTOBaHO MOXKJ/IUBICTb Ta IPOBEIEHO JOCIiIKEHHS
iHAMBinyaTbHUX MIKPOXBUJIbOBUX iMII€JaHCHUX XapaKTEPUCTHUK ITiBOK HE3BUYAHUX HannpoBigHukis (YBaCuO).
Takox 06IPYHTOBAaHO MOXKJIMBICTb Ta IPOBELEHO NOCIiIKEHHS (Pi3UYHUX BJIACTUBOCTEN HE3BUYANHUX
HAJIPOBiIHUKIB MayIUxX PO3MipiB (MHIKTUAY i XanbKoreHinu). ['anysp BUKOpUCTaHHS- paniodisuka i (pizuka
HaJIPOBITHOCTI.

2. The object of study is oscillation processes in quasi-optical dielectric resonators (QDR) with unusual
superconductors and the interaction of the electromagnetic field of the whispering gallery modes with unusual
superconductors in the millimeter wavelength range. The aim of the study is to develop the fundamentals of the
electrodynamics of QDR with elements of unusual superconductors in the mm wavelength range, to substantiate
the possibility of studying the physical properties of films and single crystals of unusual superconductors using the
microwave response of the QDR, and to establish the surface impedance properties of a number of unusual
superconductors containing iron. The radiophysical research methods are used in this work for studying the
response of QDRs with unusual superconductor elements. The scientific novelty of the study lies in the fact that,
for the first time, a study was made of the spectral and energy characteristics of a number of QDRs with elements
of unusual superconductors, namely hemispherical, conical, and aspherical resonators. On this basis, the
possibility was substantiated and the individual microwave impedance characteristics of films of unusual
superconductors (YBaCuO) were studied. The possibility was substantiated and the physical properties of unusual
small size superconductors (pnictides and chalcogenides) were studied too. The field of application is radiophysics
and physics of superconductivity.
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