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Role of self-trapping in luminescence and p-type conductivity
of wide-band-gap oxides' JOEL VARLEY, Stanford University, ANDERSON
JANOTTI, University of California, Santa Barbara, CESARE FRANCHINI, Uni-
versity of Vienna and Center for Computational Materials Science, CHRIS VAN
DE WALLE, University of California, Santa Barbara — Using hybrid functional
calculations, we investigate the behavior of holes in the valence band of a range
of wide-band-gap oxides including ZnO, MgO, In,03, GagsOs, AlaOs, SnOs, SiOs,
and TiOs. We find that, due to the orbital composition of the valence band, holes
tend to form localized small polarons with characteristic lattice distortions, even in
the absence of defects or impurities. These self-trapped holes (STHs) are energeti-
cally more favorable than delocalized, free holes in the valence band in all materials
but ZnO and SiO2. Based on calculated optical absorption and emission energies
we show that STHs provide an explanation for the luminescence peaks that have
been observed in many of these oxides. Additionally, we demonstrate that polaron
formation prohibits p-type conductivity in this class of materials.
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