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(a) The canonical ensemble
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The Helmholtz free energy
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The pressure:
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The entropy:
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The fluctuation:
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(b) Grand canonical ensemble
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where
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Grand potential
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The pressure
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((Note))

We use @ as grand potential, instead of J.

Gibbs free energy:

G=F+PV =®,+uN+PV=uN
Helmholtz free energy:
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Magnetization and susceptibility
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where

The average magnetization:
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The fluctuation of magnetization:
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water

L, =334 kl/kg (Latent heat for fusion)

L, =2260 kl/kg (Latent heat for vaporization)
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PV = %U (non-relativistic case)

PV =-U (ultra-relativistic case)

(Bellac)



