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(11)“Screened Coulomb interaction in the maximally localized Wannier basis” : Using the
constrained random-phase approximation (cRPA) method that we have developed,
we have studied systematically the effective screened interactions or the Hubbard
U for the 3d transition metal series calculated in the maximally localized Wannier
functions.. The values of the Hubbard U so obtained are generally quite close to the
values commonly used in model calculations, indicating the soundness of our
procedure. The frequency dependenc of the Hubbard U can be significant in some
cases, casting doubt on the validity of model Hamiltonians which use a static U.
We have also calculated the Hubbard U by a new method whereby the on-site U is
maximized. Very surprisingly the values so obtained are very close to the those

calculated using the maximally localized Wannier functions. (F#K)

(12)"Generalized Hedin's equations for quantum many-body systems with
spin-dependent interactions" : The original Hedin’s equations were derived for the
self-energy of electrons interacting with the Coulomb interaction without the
possibility of spin interactions. In recent years it has been increasingly recognized
that spin interactions play a major role in determining many physical properties of
systems such as nanoscale magnets and quantum dots. We have derived a
generalized set of Hedin’s equations for quantum many-body systems with
spin-dependent interactions ! . Unlike model Hamiltonian approaches, this allows
first-principles study of many physical phenomena involving spin interactions.
Effective spin-spin interactions such as Dzyaloshinky-Moriya and Rashba effects
should be encompassed in the spin Hedin’s equations. It also provides formalism

for studying electron-magnon coupling from first-principles. (FHEK)



“Fisrt-principles study of correlation effects in VO2” : The electronic structure of VO2
has been a subject of controversy for many years. Experimentally it is an insulator
but the local density approximation (LDA) yields a metal. On the one hand there is
the view that VOz is a conventional insulator and the failure of the LDA is attributed
to a well known shortcoming of the LDA. On the other hand there is a view that VO
1s a strongly correlated insulator or a Mott-Hubbard insulator. Our
semi-self-consistent GW calculations yield the correct insulating gap and suggest that
VO:2 is not a truly Mott-Hubbard insulator®8) . In agreement with previous

calculations, we have found that self-consistency is crucial in opening up the gap. (T

EIN)
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