Common Exam Prep Question

August 8, 2007

Single-layer graphene is a two-dimensional gapless
semiconductor with mirror symmetry of conduction and
valence bands (Fig. 1). The dispersion law, which is the
dependence of electron energy, &, on momentum, p, is

linear, € = |f)| V. At zero temperature, T = 0, the

conduction band is empty, while the valence band is
completely occupied.

1. With accuracy of a numeric coefficient find the
concentrations of electrons and holes at finite
temperature T.

2. Find the average electron energy and the specific
heat.

In typical three dimensional gapless semiconductor the
dispersion laws for electrons and holes are quadratic:
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bigger than the electron mass m; >> m,. Using this fact,
perform the same calculations 1 and 2 as in part A.
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