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Study on optical short-pulse generation from intensely excited gain-switched
semiconductor lasers

YOSHITA, MASAHIRO
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Lasing performance of gain-switched semiconductor lasers under intense
excitation was systematically studied. At low photo-excitation, optical pulses were generated in
accordance with a conventional rate-equation analysis in a gain-switched GaAs bulk laser. However,
as the photo-excitation intensity increased, the pulse width of the generated optical pulses became
shorter and simultaneously spectrally broadened toward shorter-wavelength region, which was not
explained by the conventional rate-equation analysis. It was also confirmed that the pulse width at
the shorter-wavelength region of the optical pulses was shorter than 1 ps. The generation mechanisms

of the observed unique optical pulses under intense excitation were discussed with a
phenomenological carrier-dynamics model taking into account transient energy distributions and
intra-band relaxations of the photo-excited carriers in the active gain region.
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