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Figure 1. Phase diagram of Cu–Pd in the Cu-rich region. For T > 600 K, the phase boundaries
proposed in [1] (‘Exp. data’) are plotted. The low-temperature phase S1 is not accessible
experimentally. The structures S1 and S2 are shown in figure 2. Around xPd ≈ 20%, we
predict an S1-like S2, not the previously proposed L12 ordered phase. The dashed lines display
the coherent phase boundaries obtained via a Monte Carlo simulation of our cluster expansion,
including proposed two-phase regions.

one denoted L12 and another denoted S2′, being a generic term for a whole class of long-
period superstructures (LPS) based on an L12 motif. Two representative structures in this
class (S2 and L12) are depicted in figure 2. This assignment was based on high resolution
electron microscopy (HREM) studies by Broddin et al [2, 3] and earlier studies collected in [1].
Saha [4] and Oshima et al [5, 6] measured the diffuse intensity of x-ray diffraction experiments
of quenched samples, which was used to assign the L12/
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Figure 3. Ground-state diagram in the Cu-rich regime. Each triangle represents the predicted
energy for one specific crystal structure. The solid line is the convex hull of all O(106) energies.
The ground-state structures are depicted in figure 2. L12 is not a ground state, but rather the L12-
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Figure 4. (a) Experimental [5] versus theoretical short-range order for Cu0.702Pd0.298 at T = 773 K
in reciprocal space. The SRO exhibits peaks of the fundamental wavevector k = (1, 1/2M, 0)

at M =
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Figure 5. Predicted energies of L12-based antisite structures and their distribution at various
concentrations. ζ indicates the approximate distance to the ground-state line (in meV/atom) at
the corresponding concentrations.

between A and B atoms in terms of half lattice parameters, (l a
2 , m a

2 , n a
2 ), e.g. for an fcc lattice

the nearest-neighbour distance would be described by the shell [110].
For 1/8 < xPd < 1/4 the SRO connected with S1 at elevated temperatures cannot be

distinguished from that of L12 single phase, as S1 is a low-temperature state. Our calculations
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