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Nombre del Estudiante:

Problemal Kinetic energy, pressure, and bulk modulus of an electron gas

(a) Show that the kinetic energy of a three-dimensional gas of N free electrons at 0 K is
3
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(b) Derive that the relation connecting the pressure and volume of an electron gas at 0 K
isp=1(2/3)Uy/V.

(c) Show that the bulk modulus B = —V(9p/0V) of an electron gas at 0 K is B = 5p/3 =
10U, /9V.

Problema2 Chemical potential in 1D and 2D

Show that the chemical potential of a Fermi gas in 1D and 2D are given by:
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for n electrons per unit length or area.
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Problema3 Thermal expansion influence on the free-electron gas

Consider a sample of volume V containing N free electrons, where V' experiences a thermal
expansion given by V' = Vp(1+4aT'), with « as the volumetric thermal expansion coefficient.
Considering such expansion on the volume, obtain the following quantities:



Problema 4 2

(a) The chemical potential u(T),
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(b) The kinetic energy U(T),
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(c) The specific heat ¢ = C'/N, considering that o7 < 1,
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where Tr = €p/kp is the Fermi temperature.

Problema4 Frequency dependence of the electrical conductivity

Use the equation m(dv/dt + v/7) = —eFE for the electron drift velocity v and consider an
oscillating electric field E(t) = Ee™*. Then find the following:

(a) The velocity v as a function of time and frequency.
(b) The conductivity at frequency w, given by:
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where o (0) = ne?r/m.

ESTADO SOLIDO 1 Licenciatura | Fisica, Fisica Aplicada | FCFM



