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Variational Monte Carlo study of Mott transitions based on theories of Kohn and
Berry phase
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Properties of conductor-insulator (Mott) transitions owing to electron
correlation were studied, using numerical calculations based on a many-body variation theory. We
theoretically resolved a long-standing problem of a useful index for conductivity, Drude weight, by
combining Kohn"s method with introduction of configuration-dependent phase factor into the wave
function. This scheme was successfully applied to a local current state, and a theoretical
contradiction in stability of the staggered flux state was resolved.

We also calculated localization length of Mott insulators on the basis of Berry-phase theory. As a
result, it was shown that we can usefully determine Mott-transition points with this scheme.
Furthermore, we performed a series of calculations by introducing band-renormalization effects for
doped Mott insulators, and showed that antiferromagnetic states become extremely stable.
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