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Theory on radiation dynamics of biexciton in thin film and its entangled photon
generation
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An entangled photon pair is a key resource of quantum information
technologies. The entangled photon pair can be generated from the radiative decay of a biexciton.
For a semiconductor film, one of the final states of the biexciton decay processes is a surface
exciton polariton, which cannot emit a photon, i.e., entangled photons cannot be generated via the
surface polariton.

In this study, | calculate the transition rate from the biexciton to the surface polariton, which
cannot contribute to the entangled photon generation. For this purpose, photon and exciton
components consisting the surface polariton are numerically obtained, which has not been calculated
so far. I also calculate the transition rate to the exciton and photon, in which entangled photons
are generated. By calculating the thickness dependence of each transition rate, an optimum thickness
of the film is found for the entangled photon generation.
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