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We fabricated high-quality quantum-wire lasers, measured their carrier-density-dependent
nonlinear optical gain, where we also characterized carrier densities, temperatures, and
deviations from the thermal-equilibrium distribution. We clarified suppression effects of
gain divergence at the 1D band edge and their mechanism of oscillator redistribution and
broadening due to carrier-carrier interactions. We generated ps short pulses by gain
switching and spectral filtering in semiconductor lasers, and investigated ultra-fast optical
nonlinearities in the gain-switched lasers.
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