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Many III-V semiconductor alloys exhibit spontaneous [ 11 l] alternate monolayer ordering when 
grown from the vapor phase. This is manifested by the splitting of the valence-band maximum 
and by a reduction in the direct band gap. We show here how these features can be used to 
deduce quantitatively the degree of long-range order in a given sample. Examples are given for 
Gac51nssP and GaesIno,sAs alloys. 

Bulk semiconductor alloys grown at high temperatures 
are nearly perfectly random.’ On the other hand, low tem- 
perature growth, especially of a size-mismatched alloy 
such as GaInP leads to deviations from randomness that 
show either as short-range (SRO) orde? or long-range 
order (LRO) .&lo SRO is manifested by a preferential as- 
sociation of like atoms (“clustering”) or unlike atoms 
(“anticlustering”) and is seen in diffuse scattering,* Ra- 
man,3 infrared,’ and nuclear magnetic resonance chemical 
~hift.~ LRO, which is the subject of the present letter, is 
further manifested by the appearance of superlattice dif- 
fraction spots,6 removal of valence-band maximum We also provide predictions for the 

Gac51ncsAs system. 
Our approach is based on a statistical description of 

substitutional Ai-,B, 

system in terms of Ising model.” A 
configuration 0 is defined as a particular occupation of 
each of the N lattice sites by either an A or a B atom. If site 
i is occupied by A we label it by the spin variable ii= - 1, 

when it is occupied by B we have ij= + 1. The lattice is 
further broken into “figures,” each consisting of a grouping 
k sites (k= 1, 2, 3 corresponds to single sites, pairs, and 
triangles, etc. ) . It is possible to characterize a given atomic 
configuration o 
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