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2. Transport properties and thermoEMF of copper and copper-oxide HTSCs, the role of defects

Pedepar:

1. Incepranjiiina po60Ta IpUCBIYEHA JOCTiIKEHHIO OCHOBOIIOJIOKHUX €JIEKTPOHHUX IPOLECIB, 1[0 BUHUKAIOTH B
NOJIIKPUCTATIYHIN Mifii i MiIHO-OKCUIHUX BUCOKOTeMIIepaTypHUX HannposinHukax (BTHIT) YBa2Cu3O7-o nig
BIIJIMBOM Pi3HUX Ae(EKTIB, 110 BUHUKAIOTh B pe3yJIbTaTi fedopmalii Mifi, a Takoxk 6€3KMCHEBOrO Biananty
MOJIIKPUCTAJIB i B 3aJIE5KHOCTI BiJl CIOCO0Y IIPUTOTYBAHHS IIJIIBOK — 3 METOI0 OTPMMAaHHS iHpopmMauii mpo ¢pisnyny
[IpUPOY B3aEMOZIi HAIIPOBITHOCTI i medeKTiB i ix MoXIMBOro BIIKMBY Ha oBepxHio ®epmi (T1D). Briepiue
IIPOBEJEHO MOPiBHSJIBHUI aHajli3 TeMIIEPaTyPHUX 3aJIeXKHOCTEN eslekTpoornopy ta TepMoEPC, S(T), B Mizi i

BUSBJIEHI aHOMaJIii onopy npu HU3bKux T, mo KOpesoTh 3 0cobmuBocTsiMu S(T), Haibinbm NMOBIPHO MOB'SI3aHUX 3



MOXJIMBICTIO PE30HAHCHOT'O PO3CiI0BaHHS BiIbLHUX €JIEKTPOHIB i TEIJIOBUX (POHOHIB Ha JIOKA/Ii30BAHUX N100JIN3Y
IVCJIOKaLill esleKTpoHaX. Briepiie nokasaHo, mo Haxuil S(T) y YBa2Cu3O7-o 3minooeTses ipu T=T*, ninTBepaxyodu
MOXJIUBICTb NepebynoBu 1@ npu temnepaTypi BigKpuTTs ceBnowiuHu. BinnosinHo, 3anexsicts S(T) /T Big logT
3MiHIOETbCS Bif JIiHIIHOI 10 HeiHiTHOI Npy 3MeHIIeHH] WiNbHOCTI HOCIiB 3apsay nf HIDKYe KPUTUYHOTO JIOIyBaHHS
p*, 1[0 BKa3ye Ha nepepbadysany 3miny I1® npu nepexopi nf yepes KBaHTOBY KpUTHMYHY TOYKY. Briepie rnokasaHo,
1110 MOJieJIb MaJIOKYTOBUX I'PaHULlb PO3Zily KpUCTaNIYHUX GJIOKIB, pO3BMHEHA JJ1s1 KpUTMYHUX cTpyMiB jc(T) B jobpe
CTPYKTYpPOBAHUX IJIiBKAaX, 3 pOCTOM 4nciIa AedeKTiB He Npaliioe, a Haxua 3anexxHocrtel log je Big log(1-T /Tc)
[IOMITHO 3MiHIOIOTHCS IpU TeMIiepaTypi 3D-2D Kpoccosepy, 10 HiATBEPIKYE 3MiHY €JIEKTPOHHOI pO3MIPHOCTI
BTHII auxue Tc.

2. The dissertation is devoted to the research of the basic electronic processes occuring in polycrystalline copper
and copper-oxide high-temperature superconductors (HTSCs) YBa2Cu307-o under the influence of various defects
resulting from deformation of copper, as well as oxygen-free annealing of polycrystals and depending on the
method of preparation of films in order to obtain information about the physical nature of the interaction of
superconductivity and defects and their possible impact on the Fermi surface (FS). For the first time a comparative
analysis of temperature dependences of electrical resistance and thermoEMF, S(T), in copper was performed and
resistance anomalies at low T were revealed correlated with features of S(T), most likely related to the possible
resonant scattering of free electrons and thermal phonons on localized near electron dislocations. It is shown for
the first time that the slope of S(T) in YBa2Cu307-o changes at T = T *, confirming the possibility of FS
rearrangement at the opening temperature of the pseudogap. Accordingly, the dependence of S(T)/T on logT
changes from linear to nonlinear with decreasing charge carrier density nf below the critical doping p*, which
indicates the expected change in FS at the transition nf through the quantum critical point. It is shown for the first
time that the model of low-angle crystalline block interfaces, developed for critical currents in well-structured
films, does not work with increasing number of defects, and the slope of logjc on log(1-T/Tc) changes markedly at
3D-2D crossover temperature, confirms the change in the electronic dimension of HTSCs below Tc.
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