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Analysis of classical gases and liquids
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Consider a canonical ensemble of N particles moving in 3
dimensions within a volume V at temperature T=1/kf
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For ideal (non - interacting gas) with all particles of mass m
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Model simulations of Z.
Isotropic pairwise interaction potentials:
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Lennard - Jones poteln'fial :
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Hard - core potential :
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For pair potential :
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"Virial" expansion of equation of state:
Py 1+K[M]
T.N

NKkT ~ N\ ov
:1+sz(T)+PZB3(T)+'“
where N
Py

Evaluation of B,(T):
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Evaluation of B, (T’) for a hard - core potential :
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Hard - core potential :

o forr<o

e (r) = 0 forr>o
(e*/fuﬁc(") _1): -1 forr<o
0 forr>o

270

= B,(T)=

4/16/2012

Virial expansion for hard-core potential
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Comparison to van der Waals equation of state:
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Modified hard-core potential — square well potential
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Modified hard - core potential :
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Evaluation of B, (T") for a modified hard - core potential :
B (1) = [ (e 1)
Modified hard - core potential :
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Virial expansion for modified hard-core potential
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Comparison to van der Waals equation of state:
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Evaluation of B, (T') for Lennard - Jones potential :
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Lennard - Jones potential :
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Evaluation of B,(T) for Lennard-Jones potential -- continued
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Evaluation of B,(T) for Lennard-Jones potential -- continued
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