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6.2 Let the “uniform” ensemble of energy E be defined as the ensemble of all systems of
(0- Z> the given type with energy less than E. The equivalence between (6.29) and (6.27) means
that we should obtain the same thermodynamic functions from the “uniform” ensemble of
energy E as from the microcanonical ensemble of energy E. In particular, the internal
energy is E in both ensembles. Explain why this seemingly paradoxical result is true.
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(O %) 6.3 Consider a system of N free particles in which the energy of each particle can assume
two and only two distinct values, 0 and E (E > 0). Denote by n, and n, the occupation
numbers of the energy level 0 and E, respectively. The total energy of the system is U.

(a) Find the entropy of such a system.

(b) Find the most probable values of n, and r,, and find the mean square fluctuations of
these quantities.

(¢) Find the temperature as a function of U, and show that it can be negative.

(d) What happens when a system of negative temperature is allowed to exchange heat
with a system of positive temperature?

Reference. N. F. Ramsey, Phys. Rev. 103, 20 (1956).
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G.4)

6.4 Using the corrected entropy formula (6.62), work out the entropy of mixing for the

case of different gases and for the case of identical gases, thus showing explicitly that there
is no Gibbs paradox.
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