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Koy TeMaTHYHHX PYOPHK: 29.19, 29.19.11, 29.19.29

Tema guceprauii:
1. TparcnopTHi BnactuBocTi i TepMoEPC mifi i mimHo-okcuguux BTHII, ponb gedexTiB

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

Pedepar:

1. Incepraniiina po60Ta IpUCBIYEHA JOCTIIKEHHIO OCHOBOIIOJIOKHUX €JIEKTPOHHUX IPOLECIB, 11J0 BUHUKAIOTH B
NOJIIKPUCTAIIYHIN Mifli i MiTHO-OKCUIHUX BUCOKOTEMIIepaTypHUX HagnposigHukax (BTHIT) YBa2Cu30O7-o mif,
BILJIMBOM Pi3HUX AedeKTiB, 10 BUHMKAIOTh B pe3yJibTaTi Jedopmaliii Mizi, a Takoxx 6€3KMCHEBOro Bianany
IIOJIIKPUCTAJIIB i B 3aJIE5KHOCTI BiJ] ClIOCO6OY IIPUTOTYBaHHS IIJIIBOK — 3 METOIO OTPMMaHHs iHpopmaliii mpo ¢piznyny
IpUpoAY B3aeMOIil HaANPOBiAHOCTI i JedeKTiB i ix MoKIMBOro BIIMBY Ha noBepxHio Pepmi ([1O). Brepiue
[IPOBEZEHO MOPiBHSJIBHUM aHajli3 TeMIIEPAaTyPHUX 3aJIeKHOCTEN eJieKTpoornopy Ta TepMoEPC, S(T), B mizi i
BUSBJIEH] aHOMaJlii onopy npu HU3bKux T, 10 KOpesooTh 3 ocobmuBocTsaMu S(T), Haitbinbl NIMOBIPHO 10B'I3aHUX 3
MOXJIMBICTIO PE30HAHCHOTO PO3CiI0BaHHS BiIbHUX €JIEKTPOHIB i TEIJIOBUX (POHOHIB Ha JIOK/Ii30BAHUX N100JIN3Y
IVCJIOKallill eseKTpoHax. Briepie nokasano, mo Haxui S(T) y YBa2Cu307-o 3minoetscs npu T=T*, nigTeepmKyodu
MOXUJIUBICTb Nepebynosu [1D npu Temiepartypi BiakpuTTs riceBgouiinuuu. BinnosigHo, 3anexuicts S(T)/T Bin logT



3MiHIOETbCS Bif JIiHIIIHOI 10 HeJiHiITHOI Ipy 3MeHIIeHH] WiNbHOCTI HOCIiB 3apsaay nf HIK4Ye KPUTUYHOTO OIyBaHHS
p*, 10 BKa3ye Ha nepepdadyBany 3miny I1® rnpu nepexopi nf yepes KBaHTOBY KDUTHMYHY TOYKY. Briepie rnokasaHo,
1110 MOJeJIb MaJIOKYTOBUX I'PaHULlb PO3Lily KpUCTaNiYHUX OJI0KIB, pO3BMHEHA JJ1s1 KpUTMYHUX cTpyMiB jc(T) B jobpe
CTPYKTYpPOBAHUX IJIiBKAaX, 3 POCTOM 4MCJIa AeeKTiB He Npalioe, a Haxul 3anexxHocrel log je Big log(1-T /Tc)
IIOMITHO 3MiHIOIOTHCS IIPU TeMIiepaTypi 3D-2D Kpoccosepy, 10 HiATBEPIKYE 3MiHY €JIEKTPOHHOI PO3MIPHOCTI
BTHII nuxue 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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