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Abstract:

The material research of some complex Mn and Co based oxides is strongly
motivated by their application potential to be used as chemically stable and efficient
multifunctional materials. The promise is the use in high temperature thermoelectric
battery or as chemical catalyst. This ambition, together with richness of Ln;.xAxMnQOs3,
LnixAxCoO3 (Ln = La, Y, rare-earth, A = alkaline -earth) and NaxCoO, phase
diagrams, offering e.g. spin-polarized metals, superconductors and multiferroics,
intensified both the theoretical and experimental research. Nonetheless, despite the
theoretical and experimental investigations, the unequivocal and concise physical
background of their transport and magnetic properties remain still a matter of debate.
This is namely due to a fact that spin, orbital and charge degree of freedom of valence
electrons can sway the balance between the degenerate or localized behavior of
conducting electrons, being primarily determined by the character of TM-O chemical
bond and crystal structure. Concretizing for the case of Mn*/Mn** perovskites, the
possibility of minimizing the ground-sate energy via ferromagnetic double-exchange,
associated with degenerate carriers, competes with antiferromagnetic super-
exchange, conditioned by orbitally polarized and insulating charge ordered electronic
states. In case of Co®**/Co™ systems, the minute energy difference between the low-
spin state ground-state with filled tyq levels and empty ey states, competing with
magnetic one with filled ey states, is likely at the origin of “exotic” charge carriers with
both hole- and electron-like character. With respect to the high electrical conductivity,
the role of spin degree of freedom in thermoelectric power and magnetic interactions
the lecture will be completed by examples of simple and double Ru — based
perovskites.
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