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Research interests and achievements

Theory of condensed matter: electronic structure of metals, magnetism, superconductivity,
electrodynamics of composites. The main field of research during last 5 years is the phase
separation phenomena and superstructure formation in strongly correlated electron systems,
such as manganites, coballtites, cuprates, and graphene.

A short summary the main achievements:

1) The theory of magnetic and crystal structure in magnetic oxides with orbital degeneracy,
the Kugel-Khomskii model, (1972-1985); 2) the theory of quantum phase transitions in
neutron stars (1973-1978); 3) the calculation method for electronic structure and electrical
properties of refractory metals and composite materials (1978-1985); 4) the theory of phase
transition in liquid sulfur and other inorganic polymer materials (1982-1989); 5) the
description of electrodynamics of type-II superconductors with systems of planar and point
defects (1992-2000); 6) the theoretical description of magnetoresistance, 1/ noise, and
magnetic susceptibility in nanoscale metal-insulator mixtures, including phase-separated




materials with colossal magnetoresistance (2000-2004); 7) the theoretical analysis of phase
separation and superstructures in magnetic oxides (1997-2012); 8) the explanation of the giant
isotope effect in phase-separated manganites and cobaltites (1998-2013), 9) analysis of
inhomogeneous states in heterostructures based on dilute magnetic semiconductors (2011-
2013), 10) theoretical description of structural distortions and related phenomena in graphene,
as well as the behavior of graphene in strong electromagnetic field (2010-2013); 11) Analysis
of inhomoheneous structures and the possible mechanisms of the phase separation in iron
pnictides and other iron-based superconductors (2012-2013).
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Citations
More than 2000 citations of the published papers, enters the list of the most highly cited
scientists of the Russian Federation
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