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Anisotropy of subband structure of Si and Ge surface inversion layers and control of
its physical properties by means of strain
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Band anisotropy of Si and Ge and applied tensile or compressive strain with vari
ous orientations cooperate synergistically to change the band structure remarkably. As for the Si valence
band, we have investigated the anisotropy of the bulk band or the surface subband induced by strain, and s
earched for those strain types which contribute to improve hole mobility. Furthermore, we have clarified t
he conspicuous effect of relative atom displacement of two atoms in the crystal unit cell (internal strain
) on the band structure.

We have found the direction of uniaxial tensility and the plane orientation of biaxial tensility which c
ause the indirect-direct band-gap transition of Ge, and evaluated the strain magnitude where the transitio
n occurs.

Observing the Si valence band by angle-resolved photoemission spectroscopy, we have found that biaxial t
ensility lifts up the band with a small in-plane hole effective mass to the valence top.
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