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Laser-diode-pumped fiber laser amplifier for 13 kW
high-beam-quality output

Wang Peng,  Xi Xiaoming, Zhang Hanwei,  Yang Baolai,  Shi Chen, Xiao Hu, Chen Zilun,
Pan Zhiyong, = Wang Xiaolin, = Wang Zefeng, = Zhou Pu,  Xu Xiaojun,  Chen Jinbao
(College of Advanced Interdisciplinary Studies, Nanhu Laser Laboratory, Hunan Provincial Key Laboratory of High Energy Laser Technology,
National University of Defense Technology, Changsha 410073, China)

Abstract: Fiber-coupled semiconductor laser (LD)-pumped fiber laser amplifiers have the advantages of small
size, high power-to-mass ratio, and good stability. However, limited by the level of device fabrication and the
stimulated Raman scattering effect and mode instability (MI) effect inside the fiber, it is difficult for LD-pumped fiber
laser amplifiers to achieve high-power and high-brightness laser output at the same time. To achieve higher power and
higher brightness fiber laser output, it is necessary to combine the existing device technology and simultaneously
realize effective suppression of the SRS and MI effect in the amplifier. Based on this, this paper reports the successful
realization of 13 kW power and high beam quality laser output based on a homemade large-mode-area (LMA) gain
fiber. The laser adopts the main oscillation power amplifier structure, and the LMA gain fiber is counter-pumped by
981 nm LDs in the amplification stage. When the total pump power is 15 kW, the output power reaches 12.94 kW, and
the beam quality M* factor is about 2.85. By further optimizing the device performance and fiber mode control, it is
expected to achieve higher power and higher brightness fiber laser output.

Key words:  fiber amplifier, high power, high brightness, mode instability, stimulated Raman scattering.
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Fig. 1 Schematic diagram of the LD pumped 13 kW fiber laser amplifier
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Fig. 2 Experimental results of the 13 kW fiber laser
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