
Ideal quantum gases:

grand potential and thermal averages [tln64]

Grand potential: Ω(T, V, µ) = −kBT lnZ = U − TS − µN = −pV.
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Parametric representation [a = 1 (FD), a = 0 (MB), a = −1 (BE)]:

lnZ =
pV

kBT
=

1

a

∞∑
k=1

ln
(
1 + aze−βεk

)
.

Average number of particles:
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Average energy (internal energy):
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Average occupation number of energy level εk:
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Fluctuations in occupation number [tex110]:
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