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Abstract

Noise-like pulses generated in Yb-doped fiber laser have attract more and more attention due
to their unique features of broad and smooth optical spectrum and double-scale fs/ps pulse duration.
It will be suitable for laser machining application when the energy is further boosted up by fiber
amplifier. In this thesis, a dispersion-mapped Yb-doped fiber laser is built up to generated the
noise-like pulse by using nonlinear polarization evolution mechanism. This laser can generate the
noise-like pulse with output power up to 0.55W and double scale pulse durations of 9ps and 140fs
at a repetition rate of 13.2MHz. By using two stage fiber amplifiers, the laser output power can be
scale up to 46.8W, corresponding to single pulse energy of 3.54uJ. This laser has been used to
study the ablation characteristic for different materials. Preliminary result shows that the ablation

effect can be observed on stainless steel and aluminum surface when output power is 13W.
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