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Advances in High Repetition Rate Femtosecond Fiber Lasers
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Abstract The development of femtosecond fiber lasers is briefly reviewed, and the recent advances in the high
repetition rate femtosecond fiber lasers are reported. With the simulation, It's demonstrated that the output pulse
width is a function of the pulse repetition rate or the fiber length. With properly selected optical components and the
dispersion management, Er’'-doped fiber laser of 330 MHz repetition rate, dispersion Yb*' -doped fiber laser of
490 MHz repetition rate, all-normal dispersion Yb*" -doped laser of 600 MHz repetition rate are developed. Those
kinds of fiber lasers can be excellent optical sources for astro-combs.
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Table 1 High repetition of all-normal dispersion fiber

lasers versus bandwidth

Cavity . Spectral
Repetition

Pum
P bandwidth /

Case dispersion /
power /mW rate /MHz

ps” nm
(a) 0.01978 550 178 16. 8
(b) 0. 01909 550 225 20.6
€] 0.01617 650 250 28.6
(d) 0. 01380 850 285 29.9
(e) 0. 02070 920 200 30.0
(€)] 0. 00570 900 550 23.0
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Fig. 9 (a) Autocorrealtion trace of the direct output pulse and (b) compressed pulse of all-normal dispersion laser.

The corresponding pulse widths are 210 fs and 107 {s respectively with a Gaussian pulse profile assumed
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