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Pedepar:

1. B nucepTallii BUBYAE€THCS BILIMB IPOCTOPOBOi HEOJHOPIGHOCTI €/1IeKTPOHHOI MiICUCTEMU HU3bKO- Ta
BACOKOTEMIIEPATYPHUX HANIIPOBITHYKIB HA Pe3yJIbTaTy BUMiPIOBaHb BJIACTUBOCTEN BiJIITOBIIHUX 3pa3KiB. [1o-
nepile, HEOAHOPIGHOCTI (HAlIpUKJIa, HOMIIIKY Y/ HEPETYJISIPHOCTI CTPYKTYPU CaMOi KpUCTAJIiYHOI IPaTKM) MOXKYThb
3MIHIOBaTU XapaKTep MiKPOCKOIIIYHOTO PyXy HOCIiiB cTpymy. [lo-apyre, peakiis mpocTopoOBO-HEOLHOPIAHOI
CHCTEMHU Ha 30BHilIHi} YMHHUK € iHTerpajbHUM BiITYKOM aHCaMOJII0 eJleMeHTapHUX 00'eMiB 3 iHIUBiAyaIbHUMU
TeMIIEPaTyPHUMU XapaKTepPUCTUKAMHU, L0 MOB'S13aHi 3 JIOKAJIbHUMU 3HAUE€HHSIMU [TapaMeTpa Nopsiaxky abo
€HepreTMYHOI WinuHU. B 060X BUNaaKax s-HAAIPOBIIHUKA MOXYTb iMiTyBaT/ BJIACTUBOCTI OJHOPIIHHUX i
HEONHOPiMTHUX d-HAAITPOBiAHMKIB a60 HAATIPOBINHMUKIB 3 KOMOIHOBAHOIO CUMETPI€I0 criapioBaHHs. ITops 3 TuM
IIPOCTOPOBA HEOAHOPITHICTb €JIeKTPOHHOI IifcucTeMyu MOAM(DIKye NPOSIBU iHMNX KOJIEKTUBHUX siBULL, 1715
IeMOHcCTpalii 1boro (akTy B uceprallii po3pobsieHa caMoy3rojpyKeHa Teopis OGHOPITHMX HAJIIPOBIIHUKIB 3
XBUJISIMU 3apsifoBoi rycTuny (X3I) i yacTkoBoMO Aienexkrpusaieto nosepxHi Gepmi Ta mobymoBaHa Teopis ix

TepMOJMHaMIYHUX BiacTuBOCTel. [To6yzoBaHa Teopisl CTPyMiB yepes TyHesIbHi KOHTaKTH, 110 BKIIIOYAIOTh



opHopigHi X3 HaanpoBigHUKY. SIK 3acTOCcyBaHHS Lij€l Teopii 6yJI0 pO3IJIsSIHYTO NOPYLIEHHSI CUMETPIi B Iepexoax 3
X3I' enekTponamu Ta po3pobJIeHO TEOPilo CIiH-3aJ1e’KHOTO TYHEJI0OBAaHHS B 30BHIIIHPOMY MarHiTHOMY I10JIi yepes
TaKi rnepexonu. MoneoBaHHS BUCOKOTEMIIEPATYPHUX OKCUIIB K IIPOCTOPOBO-HEOAHOPImHMX X3I' s-
HAJIPOBIIHUKIB JO3BOJISIE IPUPOJHUM YMHOM IOSICHUTY CTPYKTYPY TOPOOK--SIMKa Ta IICEBIOIIIINHY Y
Bi/INIOBiIHMX TYHEJbHUX BOJIbT-aMIIEPHUX XapakTepucTukax (BAX) gk ciorBopennii nposs X3I' pu pisHux
TeMIlepaTypax 3 BUCOKOIO BiflTBOPIOBAHICTIO TeMIIEpaTypPHOI OBeIiHKY 1IuX ocobsuBocTell BAX B ychomy
TEeMIIepaTypHOMY iHTepBaJi Ta 11 pi3HUX reoMeTpil nnepexony. BomHovac, OoTpruMaHi pe3yJbTaTy CBiI4aTh IIPO
HEOOXIiJIHICTb 3aJIy4€HHS iHIIVX TUIIB HAANIPOBIZHOTO CIIAPIOBAHHS (30KpeMa, d-CIaplOBaHHSI) I MOSICHEHHS BAX

y BCbOMY Tialla3oHi HANpyT.

2. The dissertation deals with the influence of the spatial nonuniformity in the electronic subsystem of low- and
high-temperature superconductors on the superconductor properties. First, heterogeneities ( e.g., admixtures or
irregularities in the crystal lattice structure) can affect the character of microscopic motion of charge carriers.
Second, the response of spatially nonuniform system to an external signal is an integrated responses of an
ensemble of elementary volumes with individual temperature characteristics associated with the local value of the
order parameter or the energy gap. In both cases, s-superconductors can mimic the properties of homogeneous
and heterogeneous d-superconductors or superconductors with a combined pairing symmetry. At the same time,
the spatial heterogeneity of electronic subsystem modifies the manifestations of other collective phenomena
different from the superconducting one. To show it, a self-consistent theory of uniform superconductors with
charge density waves (CDWs) and partial dielectric gapping of their Fermi surface has been developed, as well as
the theory of their thermodynamic properties. A theory of tunnel currents through junctions with CDW
superconductors has been built. As examples of this theory, the symmetry violation in junctions with CDW
electrodes has been considered, and the theory of spin-dependent tunneling in an external magnetic field through
such junctions has been developed. The presentation of high-temperature oxides as spatially inhomogeneous CDW
s-superconductors allows both the dip-hump structure and the pseudogap feature in the current-voltage
characteristics (CVCs) of high-temperature oxides to be identified as a distorted CDW manifestation at different
temperatures, with the temperature behavior of those features being adequately reproduced in the whole
temperature range and for different junction geometries. At the same time, the results obtained show that other
types of superconducting pairing (in particular, the d-wave one) should be taken into consideration to explain the
CVCs in the whole range of bias voltages.
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