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V. BizomocTi npo gucepraniio
MoBga guceprariii:
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Tema gucepranii:
1. HeniHilHI HaIBUCOKOYACTOTHI €JIEKTPOMArHiTHi BIACTUBOCTI JOBEPIIEHUX ENITAKCIMHUX IIIBOK

BHCOKOTEMIIEPATYPHOro HaunpoBigHuka YBa2Cu3O7-d

2. Nonlinear electromagnetic microwave properties of perfect epitaxial high temperature superconducting
YBa2Cu307-d films

Pedepar:

1. JocipgskeHHO TeMIIepaTypHi, MarHiTO-I10JILOBI Ta aMILIITYHI 3aJIEXKHOCTI MiKPOXBUJILOBOTO IIOBEPXHEBOTO
imnegnancy (Zs) nniBok YBa2Cu307-d. 3anexxHocti Zs(T) gocifgskeHux MliBOK CBiIYUTh PO aHi30TPOIIiI0
€HepreTUYHOI iJINHHY, IKa € XapaKTePHOIO J1J151 XBUJIEBOTO KyIIePiBCbKOTO CIIapIOBaHHS 3MilllaHoro Tumy (s+id). ¥
3MillIaHOMY CTaHi OJHOPITHO PO3NOJieHi BUXOPi AOpUKOCOBA BHOCATD JOJIATKOBUIA, JIIHITHO 3pOCTAIOUNil 3 POCTOM
MAarHiTHOI IHAYKLii, BHECOK y TOBEPXHEBUH OIIip IUIiBKU. 11 BUNIAAKy MaKCUMaJIbHOI KOHLEHTPaLii BUXOPiB
1067113y KpaiB IJTiBKY, [TPY IIepeMarHiyyBaHHi, y I0BEpXHEBOMY OIIOPi IJIiBKY BUHUKAIOTh XapaKTepHi ricrepe3ncHi
SIBUILA, SIKi MOXXYTb OYTH OIMCaHi B paMKax MOZeJsli KpUTUYHOTO CTaHy ILJIiBKY B 30BHIIIHbOMY IIOCTIIHOMY
MarHiTHOMY 1oJii. JJoCligyKeHHs HeJliHIMHUX 3aJIeXKHOCTEN iIMIIeJaHCy IUIBOK Bin ammutityau HBY cTpymy riokasanu,
IO B FEOMETPIi KOIJIaHAPHOTO PE30HATOPY LOMiHYIOUMM (PAKTOPOM BUHMKHEHHS HEJIHIMHOCTI € reHepallis BUXOpiB

A6pukocosa HBY nosiem. 1m0 npu HU3bKUX TEMIIEPATypax MoKe OyTH OIMCaHe B paMKax MoAu(diKoBaHOI Moei



KPUATAYHOTO CTaHy y 3MiHHOMY I0JIi Ta 3 ypaxyBaHHSIM HEOZHOPiTHOro po3snoniny HBY cTpymy B3I0BX NOBXUHU
pe30oHaTopy.

2. Thesis is devoted to research of microwave properties of high temperature superconducting epitaxial thin
YBa2Cu307- (YBCO) films both in linear and nonlinear regimes. Study of temperature, magnetic field and power
dependences of the microwave surface impedance of YBCO films was carried out in a frequency range, in a linear
regime (with respect to microwave field) at low microwave power and in a nonlinear regime at higher power levels.
It is shown that obtained temperature dependences of the surface impedance point on the anisotropy of energy
gap in the quasiparticles excitation spectrum, which is typical for d-wave Copper pairing of the mixed type (s+id).
Investigation of the films microwave impedance in the presence of applied dc magnetic field demonstrates, that
homogeneously distributed Abrikosov vortices give an additional contribution to the surface resistance which
linearly increases with magnetic induction value. For the case of non-homogeneous distribution of Abrikosov
vortices thehysteretic effect in the surface resistance dependence on applied magnetic field value is observed. This
effect can be explained on the base of critical state model for a thin superconducting film in applied dc magnetic
field. Study of nonlinear surface impedance dependence on microwave field and /or current amplitude reveals,
that in experiments performed on coplanar resonators the non-linearity origin is related to microwave-induced
Abrickosov vortices, which enter the film through its edges. This type of nonlinear microwave response can be
described in the framework of modified critical state model, which can be applied for microwave magnetic field
component with an additional account for nonuniform distribution of microwave currents along the resonator.
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