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Abstract: High-power 2 yum lasers with few-cycle pulse duration have enabled diverse and important
applications ranging from nonlinear frequency conversion, laser spectroscopy to medicine. Soliton self-
compression is an effective scheme to deliver such pulses, which is driven by a high-power 2 pum laser source with
relatively longer pulse duration. In this work, the soliton self-compression process was realized in a large-mode-
area photonic crystal fiber(PCF) driven by a mode-locked Ho:YAG thin-disk oscillator, which delivered three-
cycle laser pulses at the center wavelength of 2 pm with an average power of 10.2 W. The pulse duration and
spectrum of the pulses were measured by a frequency-resolved optical gating(FROG) apparatus, matching well
with the simulation results.
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Tab.1 Results of ultrafast laser soliton self-compression

Anm Ppymy/W Tpump/ S Po /W Tou/fs Ref.
1030 19 250 16 4.9 [7]
1030 71 350 54 3.8 [8]
1928 1.94 45 0.327 9.5 [9]
1920 31.4 110 18 16 [10]
1030 38 250 18 9.1 [12]
2090 10 260 7 15 [13]
2000 0.33 55 0.27 17 [14]
1960 40 250 4.5 13 [15]
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Fig.1 (a) Experimental setup; HWP: Half-wave plate, TFP: Thin film polarizer, OPA: Gold 90° off-axis parabolic mirror, BS: Beam splitter;

(b) Spectrum of the mode-locked pulses; (¢) Autocorrelation trace of the mode-locked pulses
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