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V. BimomocTi npo guceprauiio
Mosga guceprarii:
Koau TemaTHYHHUX PYOpPHK: 29.19.03

Tema gucepranii:
1. MozemoBanHs (i3sMYHUX BIACTUBOCTEN OKCUIHUX CIOJIYK NIEPEXiIHUX METAIB y PaMKax MiKPOCKOIIIYHOi

y3arajibHeHoi 6araTo30HHOI Moaeni ['abbapza.

2. Modeling of physical properties of transition metal oxide compounds within the frameworks of microscopic
generalized Hubbard model.

Pedepar:

1. 3anpoOrOHOBAaHO CUCTEMHM MiXiM, 0O MOEJIOBAHHS OKCUIHUX CIIOJYK IEPEXITHUX METaJIB. 3aCTOCYBaHHS
Higxony A0 MapaMarHiTHUX JOMIIIOK y HaliBIIPOBIAHMKAX NO3BOJISIE OGHO3HAYHO 3B'S43aTH [IapaMEeTPU CIIIHOBOTO
ramizbTOHiaHy 3 FEOMETPI€I0 OTOYEHHS Ta [IAPaMETPAMU €JIEKTPOHHOI CTPYKTYPU MaTepiainy. YL0CKOHAJIEHO
MOJeJIb CYIIepOOMiHY MiX i0OHaMHU JOMIIIOK 3 ypaxyBaHHSIM reomeTpii d-opbitaseil, rab6apI0BChKOi i 'yHIOBCBKOI
B3aemogiii. [TokazaHo, 1o aHTUPEPOMArHiTHA B3a€MOis MOXKe IIPU3BECTH 10 BCTAHOBJIEHHSI MarHiTHOTO MOPSIAKY 3
HEHYJIbOBUM HaMarHiuyBaHHSIM, SIKIIO JOMIIIKYU YTBOPIOIOTh PepPHUMAarHiTHy HafCTPyKTypy Jliba-Marrica.
JocnigxeHo GpyCTpOBaHUI MarHETU3M B KyNparax, o MicTaTb CuO2 JIaHLIOXKKU: BCTAHOBJIEHO IIapaMeTpuU
KOHKYPYIOUMX B32€MOZi, 3HaM1€HO TOYHI CIEKTPY OJIHO- i ABOMAarHOHHUX 30y)KeHb Y MAarHITHUX MOJISX, OiIbIINX

I10J1s1 HACUYEHHS1, OTPUMaHo GOPMYJIU [1JIs 1107151 HACUYEHHS 3 ypaxyBaHHSIM MiXKJIQHIIO)KKOBUX B3a€MOJIH i



MarHiTHOI aHi30TpOIIii, OTPMMAaHO MTOSICHEHHS TEMIIEPATYPHOI 3aJ1€;KHOCTI ONITUYHOI [IPOBIIHOCTI Ta CIIEKTPIB
PE30HAHCHOTO HEIIPY>KHOTO PO3CisSIHHS pEeHTeHiBCbKUX IIpOMeHiB. [To6ymoBaHa Teopist poToeneKTPOHHOI

CIIEKTPOCKOIIIi 3 KyTOBUM PO3[iJIEHHSM, 5IKa 3aCTOCOBHA [0 CUCTEM CUJIBHOKOPEJIbOBAHUX €JIEKTPOHIB.

2. A systematic approach for the modelling of transition metal oxides is proposed. For paramagnetic impurities in
wide-gap semiconductors the connection of effective spin-Hamiltonian with the local electronic structure is
shown. The superexchange interaction between the impurities is calculated. The geometry of d-orbitals, Hubbard
and Hund interactions are taken into account. A possibility of Lieb-Mattice ferrimagnetic superstructure
formation for arbitrarily low concentration of magnetic impurities in semiconductors is shown. Frustrated
magnetism in edge-shared cuprates is studied: the results of inelastic neutron scattering are unambiguously
interpreted for materials with competing interactions; exact one- and two-particle excitation spectra of acute-
angle helimagnets above their saturation magnetic field are found; analytic expressions for the saturation magnetic
field value are obtained, it takes into account interchain couplings and the exchange interactions anisotropy; the
temperature dependence of resonant inelastic X-ray scattering spectra are explained. The one-step theory of
angle-resolved photoemission is developed for the basis of localized orbitals. For the simplest case of a one-band
Mott-Hubbard system and neglecting the modification of the crystal potential at the surface we have obtained an
analytical expression for the photocurrent assuming that the inelastic scattering in the final state can be described
by a mean free path.
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