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33) by as much as 1 eV. Also, while standard elastic-
ity theoryi 'i predicts that long-period superlattices
A„B„havean orientation-dependent energy, this feature
cannot be captured in any finite real-space cluster expan-
sions that neglects relaxation.

A number of efforts have recently been made to intro-
duce phenomenologically relaxation into the calculation
of the interaction energies J. None of these, how-

ever, includes cell internal and cell external relaxation
nor do they solve the above mentioned problem of long-
period
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b,EcE(o) = aE&;..., (~) —E,
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Reciprocal space CE, E„el=AEcs
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where c.c. stands for complex conjugate and [S * J](R) = g& J(k)S~
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TABLE VI. The table gives the ground-state fcc-based structures at x = —,—,and —,and their
transition temperatures into disordered fcc alloy as obtained using Monte Carlo simulation (T, )
and estimated using the ideal mixing entropy (IME) formula kT™[z ln z+(1—z) ln(1 —z)j = bE»s
We also give the cluster expanded energies Ecs(0) in meV/atom of the ground-state energy struc-
tures and the random alloys, as well as the ordering energies hEo,s(o) = AE(o) —AE(rand, z).
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-calculated and cluster-expanded (CE) formation energies

gp o p ~ ~ (
the LAPW-calculated formation energies of t eFor comparison, we also give e

PdBV.
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C. a(R} and a(k) for GaP-InP: Comparison
with Ni-Au

The calculated SRO for Gao 5Ino 5P is shown in Fig. 13.
The values of a(Ri „)are given in Table X. Our calcu-
lated SRO of Fig. 13 is seen to peak at the W = [120]
point
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TABLE X. Calculated real-space SRO parameters a(R& ) for
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FIG. 15. The Cu„Pd~ superlattice ener-

gies as a function of repeat period. The en-

ergy E& of the ideal random alloy is shown by
1the dot-dashed lines. (a) x = —,(b) z = —,

and (c) z = —.

n(RqqII) = +0.13 for x = 0.5. The positive value re-
fiects the fact that the sample has partly undergone a
phase-segregation processes; i.e., there are local domains
of GaP and InP adopting their own equilibrium volumes.
More modern and accurate studies were
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in terms of reciprocal-space pair energies J(k), con-
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