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Abstract

Main problems and current challenges in systems
with strongly correlated electrons

Solids with strong electron-electron interactions, or strong electron
correlations, attract considerable attention now. Among these systems
are most of the transition metal and rare earth compounds - practically all
important magnetic materials, high-Tc superconductors, materials with
colossal magnetoresistance, etc. Their properties are extremely rich,
which is mainly caused by the interplay of many degrees of freedom in
them: charge, spin, orbitals, lattice. In this talk, after introducing main
concepts, | will concentrate on several specific aspects of the rich
physics of these materials, which at the moment attract special attention.
These are: orbital physics; frustrated systems; multiferroics (materials
combining magnetism and ferroelectricity); surfaces, interfaces and
multilayers. | will also shortly discuss some basic unsolved problems and
challengesinthisfield.

About the Speaker

aniel Khomskii graduated from Moscow University in 1962.Starting in

1965, he worked in the Theoretical Department of the Lebedev
Physical Institute of the Russian Academy of Science in Moscow.There, he
defended his Ph.D.in 1969.In 1980, he obtained a second doctoral degree-
the Russian equivalent to the German Habilitation or a professorship in the
US. From 1992 to 2003, he was a Professor at Groningen University in the
Netherlands and since 2003, he has been a guest Professor in Koln
(Cologne University) in Germany.His main research interests are the theory
of systems with strongly correlated electrons, metal-insulator transitions,
magnetism, orbital ordering (“Kugel-Khomskii model”) and
superconductivity. He is a Fellow of the American Physical Society and has
published more than 300 papers over the course of his career.
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