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We report high-power continuous-wave operation of a Yb-doped fiber laser at 1070 nm, pumped by high-power laser diodes at 976 nm. Based on
theoretical calculation of the stimulated Raman scattering and temperature distribution in the fiber, we construct a bidirectionally pumped Yb-fiber-
laser system incorporating a pair of fiber Bragg gratings and a cladding light stripper. The fiber laser yields 3.0 kW of continuous-wave output at 1070
nm in a diffraction-limited beam with M’ = 1.26 for 4.1 kW of incident pump power, corresponding to a slope efficiency of 81.5%. The prospects for

further power scaling are discussed.
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Fig. 1. Theoretical calculation of the SRS threshold as a function of
fiber length.
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Table 1. Main parameters for calculation of SRS and temperature
distribution in Yb doped fibers

Core radius (a) 10 um
Cladding radius (b) 200 pm
Coating radius (c) 275 pm
Core thermal conductivity (k;) 1.38 W/mK
Cladding thermal conductivity (k,) 1.38 W/mK
Coating thermal conductivity (k;) 0.2 W/mK
Coolant temperature (T) 20T
Convective heat transfer coefficient (/) 100 W/m’K
Pump absorption coeflicient (o) 1.2 dB/m
Signal wavelength () 1070 nm
Pump wavelength (1,) 976 nm
80

Forward pumpmg
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Fig. 2. Calculated temperature distribution along the Yb fiber in the
forward pumping and bidirectional pumping configurations for inci-
dent pump power of 4.0 kKW.
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Fig. 3. Schematic diagram of the Yb fiber laser.
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the Yb fiber laser.
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Fig. 6. Output power stability measured at 2.7 kW for 30 minutes.
The RMS stability value was calculated to be 0.18%.
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