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Study on the crossover from semiconductor gain-switched lasers to superradiance
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In order to quantitatively evaluate emerging quantum mechanical coherence in
the electronic system, and to characterize crossover from gain switching to superradiance, the
phase relaxation time was measured in the presence of high-density electron-hole carriers forming
population inversion. When the carrier density was gradually increased from weak to intense
excitation conditions, the phase relaxation time decreased from several ps to below our time
resolution, but then increased to 0.34 ps when population inversion region was formed. Theoretical
calculations were made at the level of the second-order perturbation in the semiconductor Bloch
equations, which explained the experimental results consistently.
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