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The stability of ordered semiconductor alloys has been studied, using total energy 
pseudopotential calculations. The ordered alloys are found to be stabilized with respect to 
disordered alloys via reduction of ordered 
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formed within the pseudopotential local density formal- 
ism. Our calculation is based on a first-principles total 
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tice constants, hence additional macroscopic strain), we 
expect to find at lower temperatures ordering in a metas- 
table phase. Therefore, at low temperatures one can 
expect to find either truly stable ordered phases 
( AH'O' < 01, or metastably ordered phases (0 < AH"' 
< AH'D' ) . According to our calculations of the enth- 
alpy of ordered Sin Gem alloys, these phases should be 
metastable in bulk form, which is in agreement with the 
experimental observations4 of ordering in Six Ge, - : 
the strongest superlattice diffraction peaks were ob- 
served after half an hour of annealing at 450 "C, but if 
the annealing was prolonged the order decreased, an ef- 
fect attributed4 to the diffusion of Ge from the alloy into 
the Si substrate. (Epitaxial SiGe/Si: is, however, pre- 
dicted* to be stable.) A consistent picture of the metas- 
tability of ordered Si,Ge, alloys emerges from both 
theory" and e~periment .~ 
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