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Abstract

Since the first demonstration of noise-like-pulse (NLP) operation in the ring cavity of an Er-
doped fiber oscillator, there has been tremendous interests in this special regime of mode-locked
fiber lasers. NLPs have been proven to be successfully applied to both optical coherence
tomography (OCT) and laser-induced breakdown spectroscopy (LIBS). Therefore, it is desirable
to build up a mode-locked fiber laser system which can automatically generate NLPs. In this thesis,
I construct a dispersion-mapped ytterbium-doped fiber laser system which can automatically
produce NLPs output by a proper feedback control method. Firstly, we choose the 3-dB optical
bandwidth as the feedback signal since NLPs have broad and smooth optical spectrum compared
to conventional mode-locked pulses (MLPs). Then, the fiber laser system can selectively generate
NLP and MLP output. Secondly, it is shown that two-photon absorption (TPA) from a GaAsP
photodiode can best discriminate the NLP from the MLP. By using two-photon-induced
photocurrent as the feedback signal, automatic mode-locking of a dispersion-mapped Yb-doped
fiber laser system is successfully demonstrated. This system can autoset to a stable NLP or MLP

state within a few minutes.
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