
[tex115] BE gas in D dimensions III: isotherm and isobar

(a) From the fundamental thermodynamic relations for the Bose-Einstein gas in D > 2 dimensions
(see [tln67]), derive the following expressions for the isotherm at v > vc and the isobar at T ≤ Tc:

p

pT
= gD/2+1(z),

v

vT
= [gD/2(z)]−1;

v

vp
=

[
gD/2+1(z)

]D/(D+2)

gD/2(z)
,

T

Tp
=

[
gD/2+1(z)

]−2/(D+2)
.

where vT = (Λ/kBT )D/2, pT = Λ(kBT/Λ)D/2+1, kBTp = Λ(p/Λ)2/(D+2), vp = (Λ/p)D/(D+2) with
Λ .= h2/2πm are convenient reference values for temperature and pressure and reduced volume. (b)
Calculate the leading correction to the Maxwell-Boltzmann result for the isotherm at low density
and for the isobar at high temperature.

Solution:


