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Theory of interfacial stability of
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monolayer GaP/InP SL's, we show that the reconstruc-
tion produces large increases in the band gap. For lattice-
matched AIAs/GaAs we find that reconstructions are en-
ergy lowering only for SL's of periods 1 and 2. Longer
period SL's are found to be stable with respect to re-
construction. Our results can be analyzed in terms of
reconstruction-induced changes in the symmetries of the
bonds near the interface.

II. DESCRIBING RECONSTRUCTIONS

In this section we describe the identification of the SL
reconstructions. Most of the reconstructions considered
here are formed by swapping atoms between the two lay-
ers that adjoin the interface on either side. (The total
number of atoms of each type is preserved by the recon-
struction. ) Towards the end of this paper we will consider
brieAy the changes in total energy when the intermixed
layers are separated from one another. We will deal
only with superlattices formed from two zinc-blende con-
stituents with a common ion (as in A1As/GaAs). Hence,
the reconstructions that we examine will be those formed
by swapping the noncommon ions (Al~Ga swaps). We
will not examine swaps between cations and anions, as
these contain high-energy antisite defects.

The identities of the swaps are independent of the su-
perlattice period p. That is, the same pattern of atomic
rearrangement can exist in SL's of p = 1, 2, 3, .
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FIG. 2.
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local pseudopotentials. Atomic relaxations were first
determined from the VFF model (here the theoretically
determined equilibrium bond lengths were
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TABLE I. Formation energies AH (in meV per four-atom unit) for (AIAs)J, /(GaAs)z
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TABLE III. VFF predictions for the lowest-energy reconstructions of GaP/InP SL's. Formation

energies AH, in meV per four-atom unit for SL grown on the minimum-energy substrate lattice

constant (typically 5.61—5.62 A.). The individual reconstructions are identified in Table IV. A blank

entry for reconstructed means that
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and

J(ill) = —16

InP GaP
I

for the reconstructed SL's. There are no energy-lowering
reconstructions for long-period SL's in
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