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FIG. 1. Calculated energy levels (in eV) of (AlAs) I (GaAs) I at high sym
metry points for the (a) (001) and (c) (Ill) orientations. (h) shows the 
energy levels of bulk GaAs and AlAs on a common energy scale. The 
dashed line connecting the centers orthe various potential wells in (b) to the 
superlatticc energy levels in (a) and (c) denote the level repulsion effect. 
The far right and far left parts ofthe figure show schematically the conver
gence, as a function of rcpeat period n, ufthe superlattice energy levels to the 
bulk band edges. The (11 t) superlattices are direct for all fI, whereas the 
(100) superlattices are direct only past It> 7. 

ate n values E - 1/ n2 (our main conclusions, however, do not 
draw heavily on on 



where im,k) and im',k') are the zinc-blende states (for band 
In and wave vector k) folding in the superlattice into the 
same representation, and ~ V( r) is the ordering potential. 
Since the energy denominator for the f lc - folded states in 
GaAs-AIAs is relatively large (the difference between the 
average X 3e and the average r Ie energies of GaAs and AlAs 
at low temperatures is 2.645 - 2.325 = 0.32 eV), this level 
repulsion is relatively weak in the (001) superlattice 
[ ± 0.15 e V in Fig. 1 (a) ]. 
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