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The density matrix is solved more rigorously, compared with the third-order perturbation method used in the conventional
theory, for a semiconductor laser amplifier. Then the coupled wave equations are derived to explain the wavelength conversion due
to the spectral hole burning in the semiconductor optical amplifier. It is shown that our results can explain the effect of saturation
of the population density on the electric polarization, which affects the four-wave mixing and wavelength conversion, better than

the conventional theroy where the third-order perturbation is used.



