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In this thesis, we demonstrate that the ultralow supermode noise and
single-sided-band (SSB) phase neise characteristics of a harmonically mode-locked
(HML) Erbium-doped fiber laser (ERFL) with an intra-cavity semiconductor optical
amplifier (SOA) and optical band-pass filter (OBPF) are investigated, and are
compared to a mutually injectionsmode-locking (IML) link of gain-switched
Fabry-Perot laser Diode (FPLD) and EDFL with the state-of-the-art performances.
With an intra-cavity SOA based high=pass filter driven at unitary gain condition, we
primarily demonstrate that the supermode noise suppression ratio (SMNSR) of the
HML-EDFL can be simultaneously suppressed to be comparable with that of the
FPLD-IML-EDFL without sacrificing the SSB phase noise and jitter performances.

The SOA operated at nearly transparent condition enhances the SMNSR of the
EDFL to 86 dB at the cost of degrading phase noise (-104.2 dBc/Hz), increasing jitter
(1.4 ps), and broadened pulsewidth (61 ps). By adding an OBPF into the ring cavity,
the SMNSR, SSB phase noise, jitter and pulsewidth of the SOA filtered HML-EDFL
can further be improved to 90 dB, -112 dBc/Hz, 0.7 ps and 42 ps, respectively. The
SMNSR performance of the HML-EDFL with SOA and OBPF has already been
comparable with that of a FPLD-IML-EDFL link. At last, we use phase lock loop
(PLL) and piezo-electric transducer (PZT) controller link to achieve regenerative
mode-locked EDFL technique. The SSB phase noise and timing jitter are further
analyzed in this experiment.



