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Elucidation of photoluminescence mechanism due to polariton-like spatial
propagation in exciton inelastic scattering processes
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We have investigated the spatially-resolved and time-resolved
photoluminescence (PL) properties of exciton inelastic scattering processes such as exciton-exciton
scattering and exciton-electron scattering in various semiconductors such as GaAs/AlAs multiple
qguantum wells, superlattices, GaN-related thin films, ZnO thin films, and Cul thin films. We found
that a PL spot appears at a sample edge and that the PL from exciton inelastic scattering is
selectively observed at the sample edge. This fact indicates that the photon-like polariton, which
is the final state of the inelastic scattering process, spatially propagates from an excitation spot

to the sample edge, which leads to conversion to a photon by breakdown of translational symmetry at
the sample edge. Furthermore, we revealed that the PL decay rate of exciton-exciton scattering can
be scaled by the group velocity of the photon-like polariton.
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