
[tex116] BE gas in D dimensions V: heat capacity at low temperature

The internal energy of the ideal Bose-Einstein gas in D > 2 dimensions and at T ≤ Tc is given by
the following expression:
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(a) Use this result to derive the following expression for the heat capacity CV = (∂U/∂T )VN :
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where Tc = Tv[ζ(D/2)]−2/D is the critical temperature and kBTv = Λ/v2/D with v
.
= V/N and

Λ
.
= h2/2πm a convenient reference temperature. (b) Show that the heat capacity is continuous

at T = Tc if D ≤ 4 and discontinuous if D > 4. Find the discontinuity ∆CV /NkB as a function of
D for D > 4. (c) Infer from the result of [tex97] the leading singularity of CV /NkB at T/Tv � 1
for D = 1 and D = 2. Then show that these singularities are consistent with the expression for
CV /NkB obtained here in part (a) provided we substitute (Tv/Tc)

D/2 = ζ(D/2).

Solution:


