[tex113] BE gas in D dimensions I: fundamental relations

From the expressions for the grand potential and the density of energy levels of an ideal Bose-
Einstein gas in D dimensions and confined to a box of volume V = LP with rigid walls,

—Be % m D/2 o
QT V,p) = kBTZln(l —ze P ), D(e) = W (271-h2) D/2-1
k

derive the fundamental thermodynamic relations at fugacity z < 1 in terms of the Bose-Einstein
functions g, (z) and the thermal wavelength Ay = \/h?/2rmkgT as follows:
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Solution:



