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Radiative relaxation theory of excitons: weak-confinement to bulk crossover
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We have obtained resonance frequency and radiative decay rate of excitons weakly confined in a CuCl

thin film with thickness up to a few pm by calculating extreme values of excitons’ correlation functions
renormalizing the interaction with radiation field. In addition to the complicated calculation for exact

extreme values, we derive an approximated equation which can reproduce them more simply and

viscerally. This approximation gives an insight into the behavior of polariton modes in the weak-
confinement to bulk-like region; the velocity of radiatively decaying excitons looks faster than the

group velocity due to an uncertainty of polariton wavenumber in the film. Furthermore, since the

velocity can not exceeds the light velocity, there exists a weak-confinement to bulk crossover where

polariton modes split into upper- and lower-branch modes.
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