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atom. Disappointingly, restricting equation (1) to first-nearest-neighbour interactions fails to
produce in finite temperature simulations any delay time (nucleation region) [8, 9]. However,
introduction of vacancies into a short-ranged Ising Hamiltonian produced a delay time in
Monte Carlo simulations [9], promoting the view that nucleation results from vacancies [9].
This scenario, however, does not have a clear physical link to the structure and energetics
of metal alloys. In phase-separating systems during nucleation, there is a change in the free
energy due to transfer of atoms from a less stable (disorder phase) to a more stable phase
(order phase). The difference between the chemical free energies of the disordered and ordered
phases supplies the driving force for the transformation. However, if the solvent and the solute
atoms have different atomic radii, the ensuing elastic strain energy can reduce this driving force,
since the formation of composition fluctuation is associated with the expenditure of elastic free
energy [12
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Ln[Number of MC steps (mcs)]

Hchem + Hstrain

T = 0.97 Tc
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