[tex128] BE gas in D dimensions VI: isothermal compressibility

(a) Show that the isothermal compressibility, kK = —(1/V)(0V/Ip)rar, of the ideal BE gas in D
dimensions at T > T, is
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where v = V/N, vp = (AkgT)P/?, pr = kgT/vr, A = h?/27m, and g,(z) are BE functions.
Use zg,,(2) = gn-1(z) for n > 1 to simplify the results in D > 2. (b) Sketch prrr versus v/vp
for v > 0in D =1 and for v > v, in D = 3, where v./vy = [((D/2)]~! marks the onset of BEC.
(¢) Determine the nature of the singularity of k7 as v/vpr — 0 in D = 1,2. Determine the critical
compressibility prkr at v = v, in D = 3, 5.

Solution:



