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Construction of Wannier orbitals :
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Following the recently proposed scheme L G iz
. . 12 BE cL.DA
of Marzari and Vanderbilt we have 1 I
o 3d -> 3d transitions

developed a scheme to construct

UeV)

maximally localized Wannier functions
using all-electron full-potential LMTO

method. We have used them also to

calculate the Hubbard U. We have also

developed a different method of

constructing Wannier orbitals based on maximizing the on—site Hubbard U.

The electronic structure of VO,:  We have calculated the electronic structure of VO, both
in the metallic and insulating phase using the so—called cluster LDA+DMFT (Dynamical
Mean-Field Theory). We have found that while the metallic state cannot be described in
terms of a one—particle picture, the insulating phase can be well reproduced by a one—particle
Hamiltonian. Thus, our scenario may be called “many—body Peierls” in the sense that the
excitation spectra is one—particle-like whereas the ground state is nevertheless highly

correlated.

Fully self-consistent temperature—-dependent GW approximation: Most GW calculations are
performed in one shot. Apart from some semi—self-consistent calculations very few
calculations have taken into account self-consistency fully. We have developed a
finite—temperature fully self-consistent GW scheme based on an all-electron LMTO-ASA
band structure method. Our preliminary results on transition metals indicate that fully

self-consistent GW may worsen the one—shot results.
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