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From the model Hamiltonian for the stacking structures which are well described by introducing
the position vectors and Ising spins in order to describe configurations of metal atoms, we derive
theoretical ly the internal enegy and the free energy of hcp and fcc structures by taking into account
configurations of the short range order (SRO) approximation, that is the orderings for the position
vectors near the structural phase transition or coexisting phase between hcp and fcc structures is
much less than that in the perfect crystals but much more than that in non-crystalline states. Because
of SRO approximation for the position vectors, the inter-axis components of Ising spin is averaged
so that the internal energy and the free energy include the averaged Ising spin.
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