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Abstract

In the first part of the thesis, aself-seeded Fabry-Pérot laser diode
(FP-LD) using a linear-cavity scheme is demonstrated. By adding a
tunable filter within the linear-cavity, the wavelength-tunable laser is easy
to be tuned flexibly. Because:the-repetition frequency of self-seeded
FP-LD is determined by the cavity length,this scheme is difficult to have
widely wavelength-tunable range. Moreover, in order to maintain a
constant repetition frequency and pulsewidth at different wavelengths, a
self-seeded FP-LD using a ring-cavity scheme with a variable optical
delay line is also presented. The wavelength-tunable range of this
ring-cavity scheme is over 46 nm with SMSR up to 33.5dB. Furthermore,
the pulsewidth maintain around 45ps at a constant repetition frequency of
2000MHz.

In the second part, an external injection scheme to generate
wavelength-tunable optical pulses using a FP-LD is proposed and
demonstrated. An Erbium doped fiber amplifier is used as both an
external injection light source and an amplifier for the FP-LD. The
wavelength-tunable range is over 34.5nm with SMSR up to 32dB.
Furthermore, the pulsewidth is between 49.3ps-65.3ps at a constant
repetition frequency of 2000MHz.
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