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The bulk GaAso.5Po.5 alloy with lattice constant a(O.5) has an indirect band gap. 
First~principles self-consistent pseudopotential band structure calculations show that the 
monolayer (GaAs) j (GaP) 1 superlattice (SL) in either the (00 1) or the (111) layer 
orientation G is also indirect if constrained epitaxial1y on a substrate whose lattice constant is 
a(O.5}. However, if grown coherently on a GaAs substrate we predict that both of these 
SLs will have a direct band gap. This is explained in terms of the deformation potentials of 
the underlying materials. Predicted band offsets are given for both (001) and 
(111) GaP/GaAs. 

VCA Deformation Potentla!s i 

GaAs/GaAsP superlattices (SLs) were among the 
first semiconductor superstructures to be grown. I

,2 More 
recently, coherent (DOl) oriented (GaAsr_xPx)p (GaP),! 
SLs were obtained with p, q ~ 20 monolayers on latticc~ 
matched (graded) substrates.3 Tight-binding and effective 
mass calculations4 proposed that such SLs have a "pseudo~ 
direct" band gap (folded from X 1c ) attributed to the ob
served SL photoluminescence.3 Very recently, however, the 
ultimate limit of coherent 
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TABLE 1. Squared projections of SL wave functions for ae .~ a onto those 
()f zinc blende VCA. All energies t (in eV) are with respect wave 


