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Generation of Entangled Photon Pairs from a Semiconductor slab: A Theoretical
Study on Optimal Slab Width and Microcavity Effects
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We theoretically investigate the generation of quantum entangled photon
pairs from a biexciton in a slab embedded in a microcavity. In the strong coupling regime, the
intermediate states in the generation process are exciton-photon coupled states called two-excited
dressed states. We have calculated the transition probability from the biexciton to the two-excited
dressed state under various parameters and investigated the conditions under which the transition
probability becomes high.

When a biexciton radiatively decays to a surface polariton, it is difficult to extract an entangled
photon pair. Therefore, we have investigated the surface polariton in the presence of a cavity. It
is found that the transition to the surface polariton is strongly suppressed in a high-Q cavity.
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