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Spontaneous Emission of Microcavity Exciton-Polariton coupled with a
One-dimensional Photonic Crystal in terms of the Complex Spectrum
Analysis
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Dept. Phys. Osaka Pref. Univ.

We investigate the spatio-temporal propagation of the radiation from the microcavity in
which an exciton and cavity photon are coupled to form the exciton-polariton. The photon
is spontaneously emitted to a one-dimensional photonic band coupled with the microcavity.
We have solved the complex eigenvalue problem of the total system Hamiltonian, includ-
ing the continuous photonics band, to obtain the bi-orthonormal complete set outside the
Hilbert space. In terms of the complex spectral expansion, the time evolution of the total
system has been analyzed. We have found the characteristic spatio-temporal photon prop-
agation reflecting the Rabi oscillation between the exciton-polaritons. The correspondence
is attributed to the quantum mechanical nonlocal nature of the wave function, which is rep-
resented by the linear superposition of the exciton-polariton and the photonic band photon
states. We found out that the quantum correlation is significantly changed with the relative

energies of the excitonic polaritons to the photonic band, presenting a method to control

the nonlocal quantum correlation.
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