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ABSTRACT

In this dissertation, we study the designs of optically gain-clamped
erbium-doped fiber amplifiers (EDFA) with ring laser structure. First, we
develop a smplified ring laser configuration using a C/L-band wavelength
divison multiplexer instead of a coupler and an optica filter in the
conventional ring laser cavity. This technique has been applied in the proposed
two-stage gain-control L-band EDFA. Moreover, we propose a novel and
simple wideband (C+L-band: 1530-1600 nm) gain-clamped EDFA by the single
ring-shaped laser, comprising a fiber Bragg grating (FBG) with the specific
wavelength and a circulator at the output end. The broadband constant gain
effect is demonstrated by means of the power transients of the 1547 nm and
1584 nm probes in adding/dropping channels. Furthermore, we make a study of
the suppression for the relaxation oscillations and static power excursions.
These dynamic characteristics are improved by virtue of an extra control
channel, which optical power isinversely proportional to total input channels.
This investigation will be useful in the fields of all-optical gain-clamped
EDFA.
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