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Electronic Structures and Optoelectronic Properties of
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Abstract: The electronic structures and optoelectronic properties of C/Ge-doped single-walled armchair silicon
nanotubes were determined by using first-principles calculations in the framework of density-functional theory. In par-
ticular, the calculated results indicate that both pure and C/Ge-doped silicon nanotubes display a direct band gap. The
band gap is decreased firstly and then increased for the silicon nanotubes doped with C and Ge, respectively. Moreover,
the upper of valence band is mainly contributed by the Si-3p states and the lower of conduction band is primarily oc-
cupied by the Si-3p states. The state dielectric constant is improved and the optical absorption shows a red-shifted for
the C-doped silicon nanotubes, whereas the state dielectric constant is reduced and the optical absorption shows a
blue-shifted for the Ge-doped silicon nanotubes. The results provide an useful theoretical guidance for the applications
of single-walled armchair silicon nanotubes in optical detectors.
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Fig.1 Radial section (a) and axial section (b) of (6, 6) single-
walled armchair silicon nanotubes
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