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Abstract Photonic crystal fibers (PCFs) have made a rapid development for the last several years since the first
report in 1996. Consequently, all kinds of PCFs with different structures and characteristics have emerged in
endlessly. Based on a main thread that the PCFs are used especially to femtosecond laser technologies, a brief
overview of the experimental research in this field is presented. Especially the current status and perspective in the

high-power/high-energy femtosecond laser systems is highlighted.
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Fig. 2 Experiment of high-power femtosecond super continuum in multicore high nonliear PCF. Spectra of supercontinuum

of (a) 5 ecm and (b) 20 m PCFs; beam profiles of (c¢) near-field and (d) far-field; interference of the

supercontinuum of (e) near-field and (d) far-field
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Fig. 4 Schematic setup of all normal dispersion multipass long cavity Yb-PM-DC-LMA-PCF femtosecond laser oscillator

and spectral broadening and pulse compressing system
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Fig. 5 (a) Schematic setup of the Yb-LPF all normal dispertion femtosecond laser chirped pulse oscillator; (b) cross section
of LPF; (c¢) beam profile with output power of 27 W
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Fig. 6 (a) Experimental setup of four-stage CPA system with Yb-LPF as power amplification; (b) measurement

results of FROG and (c¢) comparison with autocorrelation traces when energy of output pulse is 2. 2 m]
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Fig. 7 (a) Experimental setup of Yb-DC-MC-PCF all normal dispersion multipass long cavity femtosecond

laser oscillator; (b) spectral curves; (c¢) autocorrelation traces; (d) input-output characteristics
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Fig. 8 (a) Experimental setup all-PCF femtosecond laser amplification system with Yb-DC-MC-PCF as power

amplification; (b) autocorrelation traces; (c¢) spectra curves; (d) distribution of beam profile in near-field
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