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FIG. 2. Formation enthalpies for (a) bulk AIGaAs2 and (b)
bulk Ga2AsSb in the three ordered structures of Fig. l. Epitaxi-
al formation enthalpies for Ga2AsSb with substrate lattice con-
stant a, 5.89 A are shown in (c). Mixing enthalpies for disor-
dered 50%-50% phases calculated from nine interaction parame-
ters are also shown at (a) T 80 K and (b) and (c) T 300 K.
The thick solid lines denote the zero of energy.

also study a broad range of ordered isovalent systems,
comparing their equilibrium strain energies.
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FIG. 3. Decomposition of the formation energy of ordered Ga2AsSb into three components: (a) volume deformation



ORDERING OF ISOVALENT INTERSEMICONDUCTOR ALLOYS 6341

order of formation energies is hH (c 1 & LUX ( A)

& AH(c"), dictated by the availability of different types
of strain-lowering structural degrees of freedom; for small
Aa/a, the order is ~( & ME(c & ikH( ), consistent
with the order of the electrostatic energies. (iii) For large
ha/a, the better accommodation of strain by ordered (rel-
ative to disordered) structures leads to ddt
hence, to metastable bulk ordering. This could become
stable ordering under epitaxial conditions. Items (i) and
(ii) suggest that recent observations of CuPt-like ordering
in epitaxially grown Ga2AsSb (Ref. 12) and GaInP2 (Ref.
25) are a result of surface thermodynamic effects rather

than bulk thermodynamic effects. For small Aa/a, the
dominance of chemical pair interactions leads to

hence, no thermodynamic ordering
(stable or metastable) is predicted at this limit; longer
period superlattices can, however, be stabler than the
disordered phase at low temperature.
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