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Exercise 12.1 Conductivity tensor

Calculate explicitly, in the static and T = 0 limit, the conductivity tensor
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for a dispersion relation of the form

εk =
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Exercise 12.2 Residual Resistivity of Copper

Recapitulate Section 6.3.1 and try to find an explanation for the data in Table 1. What
is the major reason for the increase of the resisitivity?

Impurity Resistivity
(per 1% of impurity atoms) ρ/(10−8Ωm)

Be 0.64
Mg 0.6
B 1.4
Al 1.2
In 1.2
Si 3.2
Ge 3.7
Sn 2.8
As 6.5
Sb 5.4

Table 1: Residual resistivity of Cu for different impurities (From Landolt-Börnstein Ta-
bles, Vol 15, Springer, 1982)

Hint: In analogy to doped semiconductors, assume that an impurity atom will adjust
itself corresponding to its neighbourhood. This means that it rejects all electrons from
its outer shells in order to match the occupancy of its surrounding atoms. Hence the
impurity is left with an effective nuclear charge Z. The explanation of the above table
lies in this fact.
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