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Linearly Polarized 1-kW 20/400-pm Yb-doped Fiber Laser with 10-GHz Linewidth
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We have developed a linearly polarized high-power Yb-doped fiber laser in the master oscillator power amplifier (MOPA) scheme for efficient
spectral beam combining. We modulated the phase of the seed laser by pseudo-random binary sequence (PRBS), with the bit length optimized to
suppress stimulated Brillouin scattering (SBS), and subsequently amplified seed power in a 3-stage amplifier system. We have constructed by coiling
the polarization-maintaining (PM) Yb-doped fiber, with core and cladding diameters of 20 um and 400 pm respectively, to a diameter of 912 cm for
suppression of the mode instability (MI). Finally, we obtained an output power of 1.004 kW with a slope efficiency of 83.7% in the main amplification
stage. The beam quality factor M* and the polarization extinction ratio (PER) were measured to be 1.12 and 21.5 dB respectively. Furthermore, the
peak-intensity difference between the Rayleigh signal and SBS signal was observed to be 2.36 dB in the backward spectra, indicating that SBS is
successfully suppressed. In addition, it can be expected that the MI does not occur because not only there is no decrease in slope efficiency, but also

the beam quality for each amplified output is maintained.
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Fig. 1. Experimental setup of a linearly polarized Yb-doped fiber laser with a narrow linewidth of 10 GHz. The developed fiber laser consists of
a DFB seed laser with a phase modulator and a three-stage amplifier. DFB Laser, distributed feedback laser; DC Block, direct current block; LPF,
low-pass filter; RE Amp, radio frequency amplifier; LD, laser diode; PMYDE, polarization-maintaining ytterbium-doped fiber; OSA, optical spec-

tral analyzer.
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Fig. 2. Difference between Rayleigh signal and SBS signal as varia-
tions of laser output power and PRBS pattern length (n).
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Fig. 3. Measurement results of the seed laser linewidth. (a) The power spectrum of the 2''-1 PRBS and (b) optical spectrum of the optimized seed
with a linewidth of 10 GHz (black) and the fitted Lorentzian function (red).
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Fig. 6. Output beam quality factors, M2y (black, rectangle) as well
as M2, (red, circle), and PER (blue, triangle) as a function of laser
power.
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