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FIG. 2. Dependence of the band gap on the wire size. For the wire with
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tions of off-T" bulk states, not effective masslike states: The

projections of Egs. (3) and (4) shows that 90% of the

four highest VBs and four lowest CBs (Fig. 1) and is
characterized by a slow average emission lifetime 7,,

states are qualitatively different from simple effective mass
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pling and off-I" { J'#O) contributions. The fact that the

VBM and CBM wire states project into bulk states of

different wave vectors k (i.e., different j,, j,) proves con-
clusively that the band gap is pseudodirect, not direct.
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band-gap wave function amplitudes [t,lr‘“re(x,y)[ , energy

level sengrations. and radiative lifetimes for clean (a) and

hvdragen-coyered (h) }%8 Si wire arg_shown.. Three
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amplitude toward the interior of the wire. Thus, despite a
large surface-to-volume ratio, the band-edge states are ex-
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FIG. 3. Calculated radiative transition lifetime from the four highest VB
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