PHY 341/641
Thermodynamics and Statistical Physics
Lecture 30
More about the Chemical Potential

¢ The Widom insertion method
¢ Computer simulation
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Chemical potential for large N:
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This can be derived from:
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Chemical potential for large N -- continued:

u= (%)w ~F(T,V,N+1)-F(T,V,N)
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Chemical potential for large N -- continued:

w(T,V,N)~—kT In<z e *‘”>

where the average is taken over the
canonical ensemble:
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For classical system:
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Chemical potential for large N -- continued:
w(T,V,N)~—kT In<z e *E\’>

~ g (T.V,N)=kTIn(e ™)
where the average is taken over the

canonical ensemble:
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Evaluation of <e’”A”> :

Interpret AU as the change in potential energy due to the addition of
an imaginary test particle added to the system of N particles.
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Widom insertion method for evaluating <e’ﬂA“>

Use Metropolis algorithm on a system of N particles
modeled by interacting potential U(r,,r,,....ry) where on
each “step” a particle is added at a random position to
determine AU and to accumulate <e*/*AU>

Computer simulation using Widom insertion method with
Lennard-Jones fluid

stp_WidomlnsertionMethod.jar
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