The number of microstates is:

Nt!

Q=
Nv!(Np — Ny)!

where Ny is the number of defects, and N1 is the number of atoms.
Entropy is:
S=kglnQ

Using the approximation In x! ~ x In x, this gives:

ASy =kg[NInNp — Ny InNy — (N — Ny) In(Np — Ny )]

The change in free energy is:
AF = NyAhy + TAS

where Ahy is the energy cost of creating one vacancy.
So
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or, since Ny < N,
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