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Hi?h!y accurate electronic structure calculations for the Mott transition with
multiple degrees of freedom
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Correlated materials with multiple degrees of freedom, such as charge, spin,
orbital, and lattice, have potentials for technological application. However highly accurate theoretical
description has been quite difficult so far. We have developed a new theoretical framework to describe
such correlated materials and clarified their detailed electronic structures. First, we have pointed out
that the exchange interaction of the on-site and different orbitals can break the band degeneracy of
SrV03 which has three degenerate orbitals.

Then we have clarified the electronic structures of conducting polymers. The relationship between the
conductivity and the lattice structure has been an open question for a long time. We have succeeded to
treat the lattice quantum mechanically and beyond the adiabatic application by using the coherent state
representation of phonons. We have pointed out that the lattice distortion survives even after they
behave as a simple metal.
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