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Challenge to realize wide frequency range low phase noise semiconductor lasers
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It is confirmed experimentally that the hybrid modulation semiconductor
laser with cavity length of 595 um has wide modulation bandwidth close to 80 GHz. It is also
confirmed that phase noise reduction bandwidth can enlarge almost one order of magnitude by applying

optical negative feedback method to the hybrid modulation semiconductor laser. It is shown
numerically that the E/O modulation bandwidth of the hybrid modulation laser can enlarge up to 130
GHz and dynamic single mode operation with 100 Gbit/s NRZ signal can be realized by shortening the
cavity length. It is also shown that the optical negative feedback semiconductor laser can improve
the system performance of FMCW-LiDAR thanks to the laser®s narrow spectral linewidth and ability of

direct frequency modulation by injection current.
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