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Abstract In recent years, narrow-linewidth fiber lasers have attracted extensive attention owing to their application in the
fields of beam combination and gravitational wave detection. However, stimulated Brillouin scattering and transverse
mode instability seriously limit the power scaling of narrow-linewidth fiber laser. At present, the approaches to improve
the power of narrow-linewidth fiber laser mainly focus on the optimization of fiber laser system. In this paper, the research
progresses in the ytterbium-doped silica glass fiber for narrow-linewidth fiber laser and amplifier are briefly introduced, and
the future development trend of narrow-linewidth fiber laser technology are prospected.
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Fig. 1

Influence of ALO, content in ALO, crystal derivative fiber “". (a) Speed of sound; (b) Brillouin linewidth; (c) absolute Brillouin

gain coefficient; (d) relative Brillouin gain coefficient with SMF-28 fiber
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Fig. 2 PD induced losses of Yb-doped fibers with different

P/Al molar ratios “”
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Fig. 4 Microstructured large mode field fiber. (a) Cross-sectional image of AS-PCF™ (b) cross-sectional image of AS-PBF"*;

(c) (d) cross-sectional images of improved AS-PBF and core area”’; (e)-(g) schematic diagram, cross-sectional image, and side

micrograph of 3C fiber with single core
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Fig. 5 Schematic diagrams of different types TDF. (a) Linear type; (b) linear type with smooth ends; (c) spindle type; (d) saddle type ™"
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acoustic tailoring PCF core
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Confined-doped fiber. (a) Designed schematic; (b) refractive index profiles of confined-doped fiber and conventional fiber;

elemental distributions of (¢) confined-doped fiber and (d) conventional fiber )
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Table 1 Summary of high-power narrow-linewidth fiber lasers based on special large mode area gain fibers
) o Core size / Power/ Linewidth / ) L
Fiber type Year  Institution M Limitation  Ref.
pm kW GHz
2017 Jena 23 3.5 47.5 <1.3 SBS [10]
Al/P fiber 2019 SIOM 25 2.2 25 1.2 Pump [49]
2022 SIOM 25 4.23 68 1.15 Pump [50]
Al/P/B fiber 2022 Clemson 21 1.1 10 — TMI [55]
2022 Clemson 50 0.5 5X10°° 1.5 T™MI [66]
AS-PBF
2021 Clemson 25 1.37 8 1.3 TMI [67]
] 2018 LZH 21.9 2.6 30 <1.1 Pump [71]
3C fiber ‘
2022 LZH 34 0.336 <1x10°° TEMO00>90% SBS [74]
Tapered fiber 2020 NUDT 36.1t057.8 0.55 20X 10°° 1.47 TMI [96]
o . 2007 Corning 39 0.502 3X10°¢ 1.06 SBS [98]
Acoustic-tailored fiber
2014 AFRL 38 0.811 <5X10°°¢ 1.2 TMI [99]
2021 CAEP 18/30 3.57 85 1.86 Pump [112]
Confined-doped fiber 2022 NUDT 30/40 5.96 110 2.0 TMI [114]
2022 CREOL 12.5/25 0.123 <10Xx10 ° 1.1 SBS [115]
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