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Abstract: By using a 520-m-long highly nonlinear fiber (HNLF) pumped by a 20 W CW Yb-doped fiber laser, four
Raman Stokes emissions are demonstrated in a simple cavity-free configuration. The Stokes wavelengths are 1121 nm,
1178 nm, 1247 nm and 1319 nm respectively with a total frequency shift of 53 THz, and the maximum output power is
3.2 W. The evolution of the multiple Raman Stokes emission is presented and analyzed. The generation of the multiple
Stokes from the cavity-free configuration is attributed to the random distributed feedback based on Rayleigh scattering.
It is also demonstrated that the fiber length of the cavity-free Raman fiber laser can be largely shortened by using a
HNLF as the Raman gain medium.
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Figure 1. The experimental setup of the multiple Stokes generation
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Figure 2. The output spectrum evolution at different pump powers
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Figure 3. (a) Stokes power as a function of pump power; (b) Stokes
wavelengths as a function of pump power
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Figure 4. FWHM linewidths of the Raman stokes lines
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