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I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT

Iudp cnenianizoBaHoi BYEHOI pagH (pa30Boi Cleliagi30BaHOi BYE€HOI pagu): [ 26.159.01
IloBHe HaliMeHYBaHHSI IOPHUAUYHOI 0COOM: [ncTuTyT disuku HAH Vkpainu
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InenTudikarop ROR: He zacrocosyerscs
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IV. BizomocTi ripo miznpueMcTBO, yCTaHOBY, OpraHisalliio, B sIKii 0yJ10
BHKOHAHO JHCEPTaIlilo

IloBHe HaliMEHYBaHHS IOPHUAUYHOI 0COOM: [HcTuTyT disnxku HAH Ykpainu
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V. BimomocTi npo gucepraniio
Mosga aguceprarii:
Koau TemaTHYHHUX PYOPHK: 29.19.29

Tema gucepranii:

1. BracTUBOCTI KyIIpaTHUX METaI0-OKCHUIiB, ITOB'A3aHi 3 aHI30TPOIII€I0 €JIEKTPOHHOIO CIIEKTPY i KYJIOHIBCbKUMU
KOpeJsLismMu

2. Properties of cuprate metal-oxides determined by the anisotropy of the electronic spectrum and Coulomb
correlations

Pedepar:

1. TIpogeMOHCTPOBaHO, 1[0 KJIIOYOBY POJib Y (POPMYBaHHI BIaCTUBOCTEN KYIIPATHUX METaNIO-OKCUIHUX CIIOJIYK
IparoTh NOJOBXEH] CifijIoBi 0CO6IMBOCTI B 30HHOMY criekTpi 2D mapiB CuO2, sKi IprU3BOASTb 1O CUJIBHOI
aHizoTpormnii epeKTUBHOI MacH i rpyNoBoi WBUAKOCTI KBa3i4aCTUHOK Ta MOSIBY B KOJIEKTUBHOMY €JIEKTPOHHOMY
CIIEKTPIi 3racaloyrx JOBrOXBUJIbOBUX KOJIMBAHb 3aPSI0BOI T'YCTUHY 3 aKyCTUYHMAM 3aKOHOM AMCIIEPCii (aKyCTUYHUX
I171a3MOHIB). MajIoKyTOBEe PO3CisSIHHS HOCIiB CTPyMY Ha TaKUX KOJIEKTUBHUX 30YIPKEHHSIX ITPOSIBIISIETHCSI B
nocsabsieHHi €EKpaHOBAHOI'O KYJIOHIBCbKOTO BiJIITOBXYBAHHS B 00J1aCTi MajuX NepeJaHMX IMITyJIbCIB i IPU3BOLUATD

00 BUHUKHEHHS e(l)eKTI/IBHOI‘O MpUTATraHHA MIX KBa3iyaCTMHKaMU B d—XBI/IJIbOBOMy Kyr[epiBCbKOMy KaHasi.



BUKJIIOUHO BaXJIMBY POJIb IPAIOTh TAKOXK 6AaraTOYaCTUHKOBI KOpeJIsLiliHI epeKTH, SIKi OMUCYIOThCS KYJOHIBCbKOIO
BEPILIMHOIO i CIPUSIOTh NIOCUJIEHHIO MDKEJIEKTPOHHOI B3aeMoii. CaMOy3ro/I>KeHNI YMCEIbHUN PO3B'SI30K CUCTEMU
HEJIHIMHUX iHTErpajIibHUX PiBHSIHB 1711 HOPMAJIbHOI i aHOMAaJIbHOI BJIACHO-€HEPreTUYHUX YaCTHH B €JIEKTPOHHUX
dyHKUisIx ['piHa i 06YMCI€HHS KpUTUYHOI TEMIIEPATyPU HAJIIPOBiAHOIO NIEPEX0ly Ta i30TOMIYHOTO €(PEKTY
[I0Ka3yIOTh, 110 LIiIJIKOM 3aJI0BiJIbHE Y3rOJKEHHS TEOPETUYHUX PE3YJILTATIB 3 EKCIIEPUMEHTOM [JIS1 ONITUMAJILHO
JOTIOBaHUX i IEPEIONOBAHMUX KyIIPAaTHUX METAJI0-OKCUJIHUX MOKe OYyTH OTPUMaHe B paMKax GpepMmi-piinHHOro
Iigxony IpyY ypaxyBaHHI aHI30TPOIi KBa3iZBOBUMIPHOTO €JIEKTPOHHOTIO CIIEKTPY B IUIOLIVHI KyIIPAaTHMX LIAPiB, Ka

I[IOB'43aHa 3 iICHYBaHHSM IOJOBXEHMX CiJIJIOBMH, a TAKOXX KOPEHEBOI CUHIYJISIPHOCTI BaH X0Ba B IryCTHHI CTaHiB.

2. It is shown that the key role in the formation of the properties of cuprate metal-oxide compounds is played by
the extended saddle points in the band spectra of the 2D layers of CuO2, which lead to the strong anisotropy of the
quasiparticles' effective mass and group velocity, as well as to the appearance of the damped long-wave charge
density oscillations with acoustic dispersion (acoustic plasmons) in the collective electron spectrum. The low-
angle scattering of the current carriers on such collective excitations is manifested in suppression of the Coulomb
repulsion for small transferred momenta, resulting in the effective attraction between quasiparticles in the d-wave
Cooper channel. It is shown also that the many-body correlations, described by the Coulomb vertex function, are
crucial in these systems and work to amplify the electron-electron interaction. The self-consistent numerical
solution of the set of nonlinear integral equations for the normal and anomalous self-energies of the electron
Green functions and the calculation of the critical temperature of superconducting transition, along with the
isotopic effect exponent, show that the results obtained in the framework of the Fermi-liquid approach agree quite
satisfactory with the experiments for the optimally doped and overdoped cuprate metal-oxides, provided the
anisotropy of the quasi-2D electron spectrum in the plane of cuprate layers and the square-root Van Hove
singularities in the density of states due to the extended saddle points are taken into account.
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