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Abstract 

In this talk I will review the semi-classical theory of Bloch electrons, showing how the Berry 
curvatures modify the equations of motion and the phase space density of states. I will also 
report our recent progress on extending the theory to second order in the fields.   

To our surprise, the basic structure of the first order theory is preserved, and we only need 
to add field corrections to the Berry curvature and the band energy. As applications, I will 
discuss the calculation of susceptibilities of the usual electric and magnetic kinds as well as 
their cross type. 
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