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Progress in High-Power Narrow-Linewidth Fiber Lasers

Zheng Ye ™", Li Pan, Zhu Zhanda, Liu Xiaoxi, Wang Junlong”, Wang Xuefeng™
Beijing Institute of Aerospace Control Devices, Beijing 100094, China

Abstract  Narrow linewidth fiber lasers have gained extensive attention as their important applications in
geoscience, nonlinear frequency conversion, and beam combining. Unfortunately, the output power of narrow
linewidth fiber lasers is limited by nonlinear effects such as stimulated Brillouin scattering (SBS), self-phase
modulation (SPM), and four wave mixing (FWM). Lots of methods have been proposed to suppress the nonlinear
effects, which boost the output power of narrow linewidth fiber lasers up to kW level. In this paper, we give an
overview of the research on high power narrow linewidth fiber lasers at the wavelength of 1 pm. The nonlinear
effects and corresponding suppressing methods are introduced, as well as the recent progress and key factors of high
power narrow linewidth fiber lasers.
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Table 1 Progress summary of high-power narrow-linewidth fiber lasers
Property Year Research group Output power /W Linewidth /GHz

2007 Corning 502 3X10°°
2007 University of Southampton 511 <6X107°

Single frequency 2011 AFRL 811 <5X 107(’j
2013 SIOM 170 ~1X10"°
2013 NUDT 332
2016 NUDT 414 2X10°°
2010 Nufern 1010 3.5
2010 Northrop Grumman 1400 25
2011 Fibertek 1000 0.5
2014 PG 2500 20
2016 1IPG >1500 15
2016 AFRL 1170 3
2016 AFRL 1000 2.5

GHz linewidth 2016 AFRL 1000 2
2016 AFRL 1480 5
2016 Friedrich Schiller University Jena 1400 26
2016 Friedrich Schiller University Jena 3000 45
2017 Friedrich Schiller University Jena 3500 49
2016 MIT 3100 12
2016 NUDT 1890 46
2016 NUDT 2430 68
2016 SIOM 2500 50
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