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proposed”.” and grown,13-15 revealing very interesting 
disorder-induced effects on the electronic, transport, and op- composition profile along 

the z axis. Thus, if all of the interfaces in a laterally disor- 
dered SL are equivalent, the one-dimensional (1 D) periodic- 
ity along the growth direction is preserved on average. 

Vertical disorder, on the other hand, is characterized by a 
discrete composition profile along Z. Here the interfaces are 
reasonably flat in the (x,y) plane, but the A and G layer 
thicknesses fluctuate around their nominal values. The trans- 
lational symmetry of the SL along z is broken, and the dis- 
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FIG. 14. Effective-mass calculated density of states of (a) the (OOl)-ordered (GaA&/(AlAs), and (b) Sasaki-type disordered superlattices, and the localization 
lengths (c) L,R, (d) y-’ of the disordered superlattice. The conduction-band energy is measured from the bulk GaAs CBM and the valence-band energy is 
measured from the bulk GaAs VBM. 

a multiband calculation. A very interesting fact is the peaks 
in the DOS of X valley electronic states. To understand these 
peaks, we have calculated the DOS for the (G~As),/(A~As), 
ordered superlattice. The results are shown in Fig. 14(a). It is 
evident that the peaks of X valley states of the d-SL in Fig. 
14(b) are the remnants of the peaks seen in Fig. 14(a) for the 
o-SL with some shifts. On the other hand, for I? valley states 

and heavy-hole states, there is only one peak in the ordered 
superlattice, thus their DOS of d-SL have simple structures. 

The effective localization length L,, [Eq. (16)] is shown 
in Fig. 14(c). Notice that L,, increases a bit near the band 
edge. As described by the Lifshits theory, this phenomenon is 
due to consecutive wide potential wells. At energy far away 
from the band edge, L,, of the X valley electron states and 
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