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Photonic Crystal Fiber Femtosecond Laser Amplifier with
Millijoules and 100 fs Level Output

Liu Bowen Hu Minglie Song Youjian Li Yi Liu Huagang Chai Lu Wang Qingyue
(Key Laboratory of Opto-Electronic Information Science and Technology of Ministry of Education , College of

Precision Instruments and Opto-Electronics Engineering., Tianjin University. Tianjin 300072, China)

Abstract A high pulse energy femtosecond laser amplifier with Yb*" -doped single polarization large-mode-area
photonic crystal fibers (LMA-PCF) is demonstrated. Based on the nonlinear amplifying configuration, amplification of
laser pulses in the LMA-PCF is accompanied by spectral broadening and nonlinear phase-shift accumulation due to the
self-phase modulation. This configuration can often help to produce high-peak-power ultrashort laser pulses, since the
self-phase modulation induced nonlinear phase shift can be compensated by an appropriate negative-dispersion
component following the amplification stage. This strategy of ultrashort laser pulse generation requires, however, a
precise balance between the gain, nonlinearity, and high-order dispersion in the oscillator-amplifier system. An
acousto-optical modulator is applied to reduce the repetition rate to 1 MHz. Laser pulses with 124 fs duration (the
shortest pulse) are generated with 1.56 pJ pulse energy, corresponding to 12.6 MW peak power.
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Fig. 3 Spectrum of signal pulses from oscillator, width of

spectrum is 6 nm, the insert is the auto-

correlation curve of the pulses, which shows

550 fs pulses duration
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pump power in amplifier
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