Distribution Functions

Critical point

Ligquid
phase

Pressure-volume isotherms of a real fluid.
(from McQuarrie)

Virial expansion fails for liquids
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g(r) = radial distribution function

If U is pair-wise additive, all thermodynamic
quantities can be calculated in terms of g(r)

3-3. The radial distribution function of a fluid of molecules obeying a 1

1 Lennard-Jones 6-12
potential from molecular dynamics calculations, 7 kTle and p* a'p

g(r) can be determined from x-ray or neutron scattering measurements

What is actually measured is ﬁ(s) , the structure factor
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&ls a coupling parameter: Su(r)



Kirkwood
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Figure 13—4. The radial distribution function g(r) and the corresponding potonlfal of me::n fulrce w2(r)
v ; for a dense fluid. Note that w'*(r) has minima where g(r) has maxima and vice versa.
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a)gn) is the potential that giv%s the mean force onj
of special interest is a)( ) = a)(l’)

o(r)—>u(r)asp—0

Although hard sphere potential has no attraction, the corresponding potential of
mean force does have minima! Resembles w(r) of real systems.

Assume @ (12,3)=0"” (1,2)+0” (1,3)+0?(3,3)
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Plug with Kirkwood equation
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non-linear integral equation

There are several other integral equations, but we will not pursue these here.



