[tex95] Density fluctuations in the grandcanonical ensemble

Consider a system of indistinguishable particles in the grandcanonical ensemble. Derive the follow-
ing two expressions for the fluctuations in the number of particles N for an open system of volume
V in equilibrium with heat and particle reservoirs at temperature 7' and chemical potential pu,

respectively:
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where z = exp(u/kgT) is the fugacity, p(T,V,pn) = —(0Q2/0V ), = —Q/V is the pressure, and
Q(T,V,u) = —kpT In Z is the grand potential.

Note: Distinguish between the functions Z(8,V, z) and Z(3,V, ). Keep in mind that z depends
on u and T

Solution:



