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October 23, 2018

Problem 1

(a) We take the values of the magnetic field B at the minimum of the oscillations, 33.5T, 36.0T,
39.0T, 42.5T, 45.5T, 50.5T, 55.5T. We can estimate A(1/B) to be 0.002T 1. Since
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The area in momentum space that a pocket contains is then
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Problem 2

The Boltzmann transport equation in this case reads:
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Assume that the deviation from equilibrium is small, so we can replace f by fo on the RHS of the
equation. We then have
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For the steady state, we have
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The current density is given by
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which is the same as what was obtained in class.

Problem 3

(a) In this scenario, the electron experiences both the electric force and the Lorentz force, we
thus have
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(b) The Boltzmann transport equation implies
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(¢) Suppose that the 2d metal is actually confined to a strip limited in the y direction. In this
case an electric field E, will develop, which contributes a —eTvE, sin6(dfo/0¢) term to f in
(b). Therefore, to ensure that no current flows in the y direction, we must set the sin 6 term
to zero, i.e.,
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(d) Apply the Drude result o = e?rn/m, we have
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