
Problem Set #5 due Thu. March 9   
 
#1) Starting with the Mayer cluster expansion for the grand canonical partition 

function compute 3 first terms in the expansion of fugacity ζ(ρ)  as a function of 
density ρ leaving the answer in terms of the cluster coefficients, bi. 

 
#2) Develop cluster expansion for the 2-particle (or radial) distribution function to the 

second give the two leading terms as a function of density. A good starting point 
is the 2-particle distribution in the grand canonical ensemble: 
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Note: when developing expansion in ζ  assume that it is smaller than anything, 
e.g. ζV<<1 

  


