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Recent advances in first principles theory and methodology have allowed for the calculation and prediction of the optical and luminescence properties of a variety of materials.  In particular, excitonic effects due to electron-hole interactions are fully  included leading to quantitatively accurate predictions and verifications with experiment.  These many-body methods, based on electronic Green's functions, provide a detailed and microscopic picture of excitonic phenomena.  We present an overview of the theoretical methods.  As examples, we discuss the optical response and excitonic states in carbon  and gallium nitride nanotubes as well as exciton self-trapping in silica.
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