[tex101] Heat capacity of ideal Fermi−Dirac gas II

Use the asymptotic expansion of the Fermi-Dirac functions,

f_n(z) =

(ln z)^n Γ(n + 1) [ 1 + n(n − 1) π^2 6 (ln z)^{−2}

+n(n − 1)(n − 3)

7π^4 360 (ln z)^{−4} + . . . ]

to extract from the general result C_V N k_B = 15 4 f_{5/2}(z) f_{3/2}(z) − 9 4 f_{3/2}(z) f_{1/2}(z) for the heat capacity of the ideal Fermi-Dirac gas the leading term at low temperature: C_V /N k_B = (π^2/2)(k_BT/ϵ_F ), where ϵ_F is the Fermi energy.