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High-power Femtosecond Pulse Generation in a Chirped-

Pulse Amplified Ytterbium-Doped Fiber Laser System
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Abstract

In this thesis, we demonstrated the chirped pulse amplification (CPA) of a high-power
ytterbium-doped fiber amplifier at wavelength of 1064 nm without a stretcher. The all-
normal dispersion (ANDi) passively mode-locked fiber laser is used to generate highly
chirped seed pulse. Therefore, the pulse stretcher could be optional. The spectrum
bandwidth of our AND:i fiber laser is 9 nm which can support 185-fs-width pulses. The
actual output pulses width is 11.7 ps. In this case, it is equivalent to -60 times stretching
of the seed pulses to reduce the peak power. After amplification, the output signal power
can achieve ~1 W with pulse width of 20 picosecond (repetition rate ~ 15 MHz). The
output power is basically limited by stimulated Raman scattering (SRS), which reduces
the gain of the signal power. After compression by the gratings pair, the output peak
power was shown to be 25 kW with a compression ratio ~ 25 (~900 fs). In the meantime,
the power loss of the compressor is around 50%. Further, the compressed-pulse was
frequency doubled by a type-I critically phase-matched (CPM) Lithium Triborate (LBO)
crystal with optimal focal parameter of &~ 1.5. With 370 mW of fundamental light, we
can generate 88 mW of green output (A= 532 nm) with conversion efficiency of 23%
which is much higher than that achieved with our picosecond laser system (10%).
Power scaling is possible but requires introducing second amplification stage with
larger mode-field-diameter active fiber or increasing the stretching ratio before the

amplification.



