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Tema gucepranii:
1. OCHOBHMY CTaH i KOJIEKTUBHI SIBUIIA Y By3bKO30OHHUX METAJIO0OKCUIHUX CUCTEMAX 3 PifIKICHO3E€MEJIbHMMY iOHaMu

2. Ground state and collective phenomena in a narrow-band metal oxide systems with rare-earth ions

Pedepar:

1. Y po6oTi gocaimKyeTbCsi MarHiTHa CTPYKTYpa, a TAKOXX TEPMOJMHaMiYHa OBEiHKa LIMPOKOro KJlacy
BY3bKO30HHUX METAJIOOKCU/IIB 3 PiIKiCHO3EMEJILHUMU eJleMeHTaMu. [IpeficTaBieHo Teopilo 30ypeHs, sika 6a3yeThbCs
Ha opmartiami MaTpulli po3ciloBaHHs iy sKiil BUAiIEHO e(PEeKTUBHE CAMOY3rOPKEHe M0JIe, 10 103BOJIsiE KOPEKTHO
BpaxyBaTH KiHEMaTU4YHi BHECKU B €JIEKTPOHHUX CUCTEMAX 3i 3MillIaHOIO BAJIEHTHICTIO. Pe3ysbraty Teopii
BHUKOPHUCTOBYIOTBCS 7151 JOKA3y CTiKOCTi (pepOMarHiTHOro OCHOBHOI'O CTaHy, aHaJli3y KBAHTOBOTO ITiIkoca B
YMOBaxX KOHKYPEHLIii NOJBIIHOTO i HEMPSIMOrO OOMIHIB i CUJIBHOTO XyHIOBCBHKOTO 3B's13Ky d-€JIeKTPOHiB. 1115
MaHTaHITiB yCTaHOBJIEHO IOCUTb iCTOTHUI BIUIMB KBAaHTOBUX (PJIyKTyallill Ha Temnepatypy Kiopi. 3aB6aueHo
CTPUOKOIIOi6HUI PiCT pe3UCTUBHOCTI B 06J1aCTi (a30BoOro nepexony Metas-IieJeKTpuK. Y poboTi BUBYAIOThCS
MAarHiTHi BJIJaCTUBOCTi HU3bKOCUMETPUYHUX [IOABIITHMX BOJIb(PPAMAaTiB i3 KpaMEPCOBMMU PiIKiCHO3€MEIbHUMU
ioHaMU 3 KOHKYPYIOUMMHU MarHiTo-AUINOJbHUMY i 0OMiHHUMU B3aeMogisimu. Metonom Jlartinxepa-Ticcu

IIPOBENIEHA OLiHKA BHYTPILIHOBI €HEpPrii BCIIIKUX MarHiTHUX CTPYKTYP B €JIeMEeHTapHil rparui bpase. Lle



IO3BOJIMJIO Nepei0aunTy MOXKIIVBY MAarHiTHY CTPYKTYPY OCHOBHOTO CTaHy IOJBIIHUX BOJIb(PpamarTiB 3 ioHaMuU
IUCTIPO3ito U ephito. Ha OCHOBI BKCIIepUMEHTAJIbHUX IAHUX 10 TEMJIOEMHOCTI 3p06JIEHO BUCHOBOK ITPO

HU3bKOBUMIPHUI XapaKTep MAarHiTHYX B3a€MO/iN PiiKiCHO3EMEJIbHUX iOHIB.

2. In work the magnetic structure and thermodynamic behaviour of a wide class of narrow-band metal oxides with
rare-earth ions has been investigated. The perturbation theory is based on a scattering matrix formalism in which
the effective self-consistent field is extracted. It has allowed to consider correctly the kinematic contributions in
electron systems with a mixed valence. The results of the theory are used to prove the stability of the
ferromagnetic ground state and to analyse the quantum canting for competing double and indirect exchanges with
strong Hund's coupling of d-electrons. For manganites the strong influence of the quantum fluctuations on Curie
temperature was found. The abrupt growth of the specific resistance near the metal-dielectric phase transition
was predicted. The magnetic properties of low-symmetric double tungstates with Kramers rare-earth ions and
competing magnetic-dipole and exchange interactions have been studied. The Luttinger-Tisza method was
evaluated to estimate the internal magnetic energy of different magnetic structures in the Bravais lattice . This
made possible to predict the magnetic structure of ground state of double tungstate with disprosium and erbium
ions. On the basis of experimental data on specific heat the conclusion about low-dimensional character of

magnetic interactions of rare-earth ions was made.
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