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The geometry of silicon nanocrystals with tetrahedral symmetry is optimized with density functional methods. In the case of an incomplete occupation of degenerate HOMO orbitals, the Jahn-Teller effect results in a lowering of the symmetry with respect to the full tetrahedral point group. Moreover, the minima of the excited state potential surface occur in a reduced symmetry as well. The deformations in these relaxed excited geometries are obtained with time-dependent density functional theory (TD-DFT), and their projection on the vibrational eigenvectors reveals elongations of breathing modes and of vibrations belonging to different representations. The implications for optical absorption and  photoluminescence are discussed for pure silicon nanocrystals and for nanocrystals passivated with oxygen and hydrogen.
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