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Phonon processes affect various carrier dynamics dominating the device
properties of semiconductors: energy conversion efficiency of solar cells, association and
dissociation of excitons, nonradiative carrier recombination, and so forth are the examples. Many
reports discuss the detail dynamics of electron-hole-exciton system, whereas the analysis including
all of phonon, electron, and radiation is still at primitive stage. In this research we have
characterized the flow of excitation and deexcitation of electron-hole-exciton system by integrating

various elementary processes including phononic one and various parameters of electron density and
several temperatures reflecting kinetic energies depending on physical material properties,
excitation condition, and device structures. Further, we have obtained some results on the effects
of phonon localization on the exciton stability and transition rate related to deep levels in GaN.
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