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and the identity

(Un(R)| VRH (R) |un(R))

(um (R)| VR |un(R)) = i @17 .
(m # n), the Berry curvature has an alternative expression:
Q"= Imz (un(R)| VRH(R) [u4m(R)) X (um(R)| VRH(R) |"n(R)). @.18)

= (En — En)”
It is noted that the Berry curvature in (4.15) is expressed in term of one state u,(R),
but that in (4.18) is expressed as a summation over all possible states. It reflects that
the Berry curvature describes the global properties of a system, NOT the property of
a single band.
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