








FIG. 1. The calculated constituent strain energies for Cu-Au
Cu-Ag, and Ni-Au along several principle directions.

Here, we use mixed-space CE Hamiltonians that hav
been constructed using fully relaxed, full-potential, linear-
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FIG. 2. Schematic plot ofnk0) plane of reciprocal space, with
high-symmetry points labeled. The plane is shown from the per-
spectives used in both the contour and three-dimensional plots in
this paper.

by taking thermal averages of the spin proddd®s,,, & and
then using Eq-1! to obtain the SRO parameters. Using a
finite numberng of these real-space shells in EQ!, we
obtain the SRO in reciprocal spaax,k). Tests have been
performed to ascertain the number of Monte Carlo steps re-
quired for convergence of the SRO. We have usetd00
Monte Carlo stopsMCS! for taking averages of the SRO;
this is preceded by; 100-500 MCS for equilibration. For
SRO in the disordered phase, the Monte Carlo algorithm
converges quite quickly; thus, large cell sizes and large num-
ber of MCS were only necessary in cases of determining
very subtle features of the SRO patteeng., the temperature
dependence of the fourfold SRO splitting in Cu-Au or Cu-
Pd. We have calculated the SRO using several different ran-
dom number generators in the Monte Carlo algorithm. Only
very subtle features such as SRO splitting were affected in
any significant way. We settled on the generator from the
ESSL libraries*

For all of the alloys studied here, théKO) plane in

éeciprocal space fwhich contains the high-symmetry

G(5"00Q), X(5"10Q), andW(5"1508) pointg contains

ized augmented plane-wave, total energies for the fcc-basdh® SRO peak positions. Therefore, for all SRO plots in re-
Cu-Au, Cu-Ag, and Ni-Au systems. For each alloy, theCiprocal space, we show only theK0) plane. A schematic

mixed-space CE has been fit to total energies; &—-35
ordered compounds and epitaxial energies f&—6 differ-
ent orientationssee Ref. 36 for details of the LDA calcula-
tions and CE construction for these systéms

C. Monte Carlo details

In order to discern the equilibrium SRO in the alloys of

plot of this plane of reciprocal space is shown in Fig. 2 along
with the high-symmetry points.

[ll. CONSTITUENT STRAIN: RELEVANCE TO SRO

Here we discuss the constituent strain energies ~7'4
for the alloy systems of interes€u-Au, Cu-Ag, and Ni-Al
and give some indications of the conditions under which this

interest here, we have subjected the mixed-space CE of Egtrain energy is expected to play a major role in determining

~6! to Monte Carlo simulations in the canonicéiked com-
position ensemblé? We have used fcc unit cells with sizes
of 24°-32°513824-32768 atomsa,,(x) are computed

the SRO. The constituent strain energies for Cu-Au, Cu-Ag,
and Ni-Au are shown in Fig. 1 for several principle direc-
tions. The strain energies for these three systems look quali-










































