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1. Hall conductivity of graphene (18 Points)

As you learned in the lecture, the conductivity tensor can be computed by the formula
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The current operators are given by .J, = veo, at the K point and by J, = veo)
at the K’ point, with @ = z,y. In the lectures the diagonal components of 0,5 were
computed. Now we will find the off-diagonal components, the so-called Hall conductivity.
The propagator Gy (wy,) is given by
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The massless Dirac propagator is obtained in the limit m — 0. This mass will be needed
to regulate the result that you will obtain in the following.

Compute o, using formula (1). As a final result you should obtain at the K point the
formula o,, = €*/(2rh)sgn(m) and at K’ the formula o,, = —e?/(2wh)sgn(m). This
gives a total Hall conductivity of 0.



