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g \) 8.1 Find the density matrix for a partially polarized incident beam of electrons in a
1 scattering experiment, in which a fraction f of the electrons are polarized along the

direction of the beam and a fraction 1 — f is polarized opposite to the direction of the
beam.
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8?,> 8.2 Derive the equations of state (8.67) and (8.71), using the microcanonical ensemble.
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6)‘0 8.4 Verify (8.49) for Fermi and Bose statistics, i.e., the fluctuations of cell occupations are
small.
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86) 8.5 Calculate the grand partition function for a system of N noninteracting quantum
mechanical harmonic oscillators, all of which have the same natural frequency w,. Do this
for the following two cases:

(a) Boltzmann statistics
(b) Bose statistics.

Suggestions. Write down the energy levels of the N-oscillator system and determine
the degeneracies of the energy levels for the two cases mentioned.
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