
[tex93] Relativistic ideal gas (heat capacity)

(a) Derive from the result for the internal energy U(T,N) of the relativistic classical ideal gas as
calculated in [tex92] the heat capacity in the form

CV (T,N) = NkBu
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by using the recursion relations K ′n(u) = −Kn−1(u) − (n/u)Kn(u) and Kn−1(u) = Kn+1(u) −
(2/u)Kn(u) for modified Bessel functions.
(b) Use the asymptotic results
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to recover the the results CV = 3
2NkB and CV = 3NkB in the nonrelativistic and ultrarelativistic

limits, respectively.

Solution:


