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Abstract High power narrow linewidth fiber lasers have a wide application prospect in the
fields of coherent beam combining, spectral beam combining and nonlinear frequency conver-
sion due to the inherent characteristic of high beam quality and structural compactness. Laser
system indices based on coherent beam combining and spectral beam combining of narrow lin-
ewidth fiber laser have surpassed the best performance of single laser beam, and lasers based
on nonlinear frequency conversion of narrow linewidth fiber laser have achieved the highest

output properties of the counterparts with same wavelength region. This work has systemati-

¥ #s B H9:2023-07-14 & | H#5:2023-08-14
BEIEEE AP, E-mail: zhoupu203@163. com
HE&WMB : BHERE S &R E (2022YFB3606000)



5 4-5 1)

J R R R DR LR T LT WO AT ST e 5 K R i

17

cally analyzed the underlying physical mechanism and emerging technical challenges of narrow
linewidth fiber laser power scaling without beam quality deterioration. Furthermore, it intro-
duced representative achievements of the high power narrow linewidth fiber laser realized by
our research group in detail, especially 7 kW level non-polarization-maintained narrow line-
width fiber laser and 5 kW level linearly-polarized narrow linewidth fiber laser, which have al-
so approached power scaling capability limit of non-narrow linewidth counterparts at the same
conditions. According to recent theoretical and key technical tackling results, we have antici-

pated the development tendency of high power narrow linewidth fiber laser on the basis of the

current status at home and abroad.
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Tab.1 Results of high-power non-polarization-maintained narrow linewidth fiber lasers based on different types of seed lasers

LK %

2 G Gk 25 M* SCHk
/nm /kW

2017 % H B T L % - 1.6 40 GHz — [32]

RATEF FERO 2019 5 [ = By & e Ry 1064 2.05 0.24 nm 1.28  [33]
2015 = B 4 1080 1.87 1.7 nm .71 [37]

FE S Y A HE R 2016 LI SEHLET 1064 2.5 0.18 nm  <C1.19  [105]
2017 AL 1064 2.7 50 GHz  <{1.2 [38]

2016 o[ TR A B 5T e 1 064 2.9 0.31 nm — [36]

2019 HRe R 1070 2.19 86.5 pm 1.46 [35]

2021 H R 1070 3.01 103 pm 2.41  [106]

2022 HHERY 1 064 3.31 0. 40 nm 1.32  [107]

2022 [ B Ak 4 K 2 1 080 5 0.48 nm  <<1.25 [108]

2022 [ 55 B 47 K2 1 080 6.02 0.36 nm 2.7 [109]
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Tab. 2 Results of high-power narrow linewidth non-polarization-maintained fiber lasers based on phase modulation techniques
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Tab.3 Results of high power polarization-maintained narrow linewidth fiber lasers based on different types of seed lasers
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Fig.3 Schematic of 3. 08 kW narrow linewidth polarization-maintained fiber laser based on fiber oscillator reported by CAEP
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Tab. 4 Results of high-power narrow linewidth polarization-maintained fiber lasers based on phase modulation techniques

. . Hhu K Uy PER
T HE 5 Ay IR} 258 M? SCHik

/nm /kW /dB
2016 ] B Rl K 2% 1064 1. 89 45 GHz <1.3 15.5 [58]
Sine 2019 Il 95 ) 4 2 1064 1.082 7.6 GHz .14 14 [48]
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2022 Hh [ TR 9 B 5Y B 1 064 5.043 0.2 nm <1.3 16.5 [128]
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Fig. 5 Schematic of 4 kW polarization-maintained fiber laser based on WNS phase modulation
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Fig. 7 Experiment results of the home-made polarization-maintained fiber
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Tab.5 Results of high-power narrow linewidth fiber lasers based on active polarization control
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Fig. 9 Schematic of the high power narrow linewidth fiber laser based on active polarization control
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Tab. 6 Results of high-power non-polarization-maintaining narrow linewidth fiber lasers with special wavelength
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Tab.7 Results of high-power polarization-maintained narrow linewidth fiber lasers with special wavelength
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