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Owing their low-dimensionality, excitonic effects are very
important in describing in the optical property of
nanomaterials.

To investigate the optical spectra and excitonic effects of
nanostructured materials, we solve the Bethe-Salpeter
equation of the two-particle Green’s function employing
one-particle input from the empirical pseudopotential
method (EPM), which is computationally much more
efficient than using one-particle input from the GW
approximation, although the EPM is less accurate. As
shown in the figures, the excitonic effect indeed is
important in nanotubes, as well as in bulk Si.

The calculated absorption spectra agree quite well with
experiments and ab initio results. The current method can
be efficiently used for investigating the optical properties
of nanomaterials, which contain large numbers of atoms,
so that ab initio methods cannot be used.






