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Electronic Energy Band Structures of Strained Ge,Si,_,
Alloys on Si(001) Substrates

Xu Zhizhong
(Surface Physics Lab., Fudan University, Shanghai 200433)

Abstract The electronic energy band structures of strained Ge,Si,_, alloys on
Si (001) substrates were calculated by tight-binding technique and compared with
those of Ge,Si,_, bulk alloys. The calculating results show that for the most of
alloy compositions (0 < x << 0.9), the bottom of conduction band is on the A axis.
For x > 0.9, the bottom is at L point. All the direct and indirect gaps Eg(I"), Eg
(A) and Eg(L) of strained alloys are smaller than those of bulk alloys which have
same alloy composition x as the strained alloys, and the differences between them
increase with the alloy composition x. Their valence band spin-orbit splitting A,, is
larger than that of the bulk alloys with same composition x, and the increment also
increases with the composition x.
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