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Statistical and Thermal Physics: Class 26
7 May 2020

1 Ideal gas: semi-classical grand canonical ensemble treatment part 2

For the three dimensional well and the usual indices, let

= I 4 52 n2
n=y/ny +ny+mn;

Express the energy of the state ¢ in ferms of n.

Determine-the number of single particle states for which , /n2 + n2 + n? < n, i.e. deter-
mine I'(n).

Determine g(n) and use this to determine the energy density of states.

Determine the mean energy and the mean particle number for the ideal gas, assuming -
that it obeys Maxwell-Boltzmann statistics.

Combine these to determine the energy equation of state for the ideal gas.

Determine an expression for the chemical potential in terms of particle number, volume
and temperature.

Determine an expression for the entropy in terms of particle number, volume and tem-
perature. Verify that it is extensive.

Note that a useful integral is that for any positive integer, k
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whenever a > 0. The Gammna function satisfies
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I(n+1)=nT(n).
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