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Green’s function techniques in full-quantum microscopic nonlocal theory
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Abstract

We have constructed full-quantum theory for optical processes of excitons in arbitrary
structured dielectrics with considering microscopic nonlocality caused by their center-of-
mass motion. This theory enables us to discuss quantum mechanical properties of exciton-
polaritons not only in bulk materials but also in nano-structures where excitons are weakly
confined. And this theory has a good correspondence with the perturbation techniques for

Green’s functions of many-particle systems.
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