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Abstract A tunable dual-color synchronized picosecond pulse generation technique based on supercontinuum
filtering is experimentally studied. The output pulse of an all-polarization-maintaining Er-doped fiber laser is divided
into two channels, one of which is coupled to the highly nonlinear fiber, and the supercontinuum covering the
emission band of Yb-doped fiber is obtained. With the combination of a narrow-band tunable filter with an all-
polarization-maintaining Yb-doped amplifier, a tunable laser output with average power of 70 mW, pulse duration of
4.0 ps, and central wavelength of 1025-1055 nm is achieved. The other output of the Er-doped fiber laser passes
through the narrow-band filter and the Er-doped fiber amplifier to generate a laser output with average power of

200 mW, pulse duration of 4.2 ps, and central wavelength of 1580 nm. The above tunable two-color picosecond
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pulse based on supercontinuum filtering possesses good synchronization characteristics and can be used as pump light

and Stokes light for coherent anti-Stokes Raman scattering. It is found that the fluctuations of pulse amplitude and

average power are smaller and the relative intensity noise is lower when the spectral components at flat positions of

supercontinuum are selected as the seed light of the Yb-doped amplifier.
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Fig. 1 Experimental setup. (a) Er-doped fiber oscillator;

(b) amplification and narrowband filtering at 1580 nm;

(¢) supercontinuum generation and spatial filtering; (d) sum-frequency generation; (e) digital storage oscilloscope

and spectrum analyzer
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Fig. 2 Spectra . (a) Spectra in three cases; (b) spectrum before HNLF; (c¢) measured and simulated spectra after HNLF;

(d) wavelength tuning range and power of seed light
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Fig. 3 Spectrum region selection and stability analysis. (a) Spectrum at 1030 nm is flat; (b) spectrum at 1030 nm is steep;

(c) electrical pulse trace of 1030 nm optical signal at flat position of supercontinuum recorded by oscilloscope;

(d) electrical pulse trace of 1030 nm optical signal at steep position of supercontinuum recorded by oscilloscope;

(e) electrical pulse amplitude distribution of 1030 nm optical signal at flat position of supercontinuum; (f) electrical

pulse amplitude distribution of 1030 nm optical signal at steep position of supercontinuum
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Fig. 4 Stability measurement.

(a) Measured power of seed light with central wavelength of 1580 nm within 30 min;

(b) measured power of seed light with central wavelength of 1030 nm at flat position of supercontinuum within

30 min; (c) measured power of seed light with central wavelength of 1030 nm at steep position of supercontinuum

within 30 min; (d) relationship between theoretical intensity noise and optical power; (e) measured relative intensity

noise value of pulses; (f) cross-correlation trace of synchronized two-color pulse and variance of voltage in middle

of trace
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