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Output of 3.08 kW narrow linewidth linearly polarized all-fiber
laser based on a simple MOPA structure

Wang Yanshan'*’,  Wang Jue'?,  Chang Zhe'”’,  Peng Wanjing"’>,  Sun Yinhong'?,
MaYi'?,  Gao Qingsong'?,  Zhang Kai'?,  Tang Chun'?
(1. Institute of Applied Electronics, CAEP, Mianyang 621900, China,
2. The Key Laboratory of Science and Technology on High Energy Laser, CAEP, Mianyang 621900, China;
3. Graduate School of CAEP, Beijing 100088, China)

Abstract: We demonstrated a narrow linewidth linearly polarized all-fiber laser operating at maximum
output power of 3.08 kW with a 3 dB linewidth of 0.2 nm based on a simple master oscillator power amplifier
(MOPA) structure. The polarization extinction ratio (PER) is about 94% and the M? is about 1.4 along the whole
power scaling process. This is the first demonstration of a 3 kW linearly polarized all-fiber laser output. Compared
with the narrow linewidth fiber amplifier based on phase modulation, this system can achieve a nearly same
linewidth. Meanwhile, it has the characteristics of high stimulated Brillouin scattering (SBS) threshold, simple

structure, and low cost, etc.
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Fig. 1 Experimental setup
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Fig.2 Measured spectra of the amplifier in cases of (a) forward pumping, (b) backword counter pumping, (c) bidirectional bi-pumping

P 20 O o3 SIAE T 1] | 5 1) UL i) 2R3 AR 00 00 ) O 1

011006-2



T BT {8 MOPA 45 Ky Sl 3.08 kW 4% 2T 7 28 95 28 i 4R 0O 5 H!

bidirectional pumping 1.0 1.50
ool —308IW output ' =2 = e i > i '
i 0.8 P
5 20 dB .
Z 40r | 06} = —
Ep o~ e 1450 m
Z > = PER o |
2 04+ =M I
e —60 " Mz 1330 ym
02+ 270 ym s 125
—80 | | | 0 N N N Azscily:m 270 mm 29011\11\‘6.3r041\:xr: 330 mm 1.20
950 1000 1050 1100 1150 1200 1250 0 500 1000 1500 2000 2500 3000
wavelength / nm laser power / W
Fig.3 SRS spectrum at the maximum laser power Fig. 4 Polarization extinction ratio and M vs laser power
B3 ERBOGYI AR H 7 & E P 4 i iR T D b KO oS ik B0 2 3 9 8 A5G &R
e sds

[1] Anderson B, Flores A, Holten R, et al. Beam combining and SBS suppression in white noise and pseudo-random modulated amplifiers[C]//Proc of SPIE. 2015:
93441U.

[2] Wang Y, Peng W, Sun Y, et al. Effect of the number of longitudinal modes on spectral broadening in a high power fiber amplifier[J]. IEEE Photonics Technology
Letters, 2018, 30(12): 1107-1110.

[3] Tao R, Wang X, Zhou P. Comprehensive theoretical study of mode instability in high power fiber lasers by employing a universal model and its implications [J].
IEEE J Sel Top Quantum Electron, 2018, 24: 0903319.

[4] Lin H, Tao R, Li C, et al. 3.7 kW monolithic narrow linewidth single mode fiber laser through simultaneously suppressing nonlinear effects and mode
instability [J]. Opt Express,, 2019, 27(7): 9716-9724.

[5] SuR, Tao R, Wang X, et al. 2.43 kW narrow linewidth linearly polarized all-fiber amplifier based on mode instability suppression[J]. Laser Phys Lett, 2017, 14:
085102.

[6] Platonov N, Yagodkin R, Cruz J, et al. Up to 2.5-kW on non-PM fiber and 2.0-kW linear polarized on PM fiber narrow linewidth CW diffraction-limited fiber
amplifiers in all-fiber format[C]//Proc of SPIE. 2018: 105120E.
(7] Al DhBk, FhBEES, 4. 2.62 kW, 30 GHZAS 2R B4R IR AT SR BR &0 CAF ok a5 (0], 7R 0K, 2019, 46: 1215001, (Wang Yanshan, Ma Yi, Sun Yinhong,

et al. 2.62 kW, 30 GHz linearly polarized all-fiber laser with narrow linewidth and near-diffraction-limit beam quality [J]. Chinese Journal of Lasers, 2019, 46:
1215001)

[8] Wang Y, Ma Y, Peng W, et al. 2.4 kW, narrow-linewidth, near-diffraction-limited all-fiber laser based on a one-stage master oscillator power amplifier[J]. Laser
Phys Lett, 2020, 17: 015102.

011006-3


https://doi.org/10.1109/LPT.2018.2834357
https://doi.org/10.1109/LPT.2018.2834357
https://doi.org/10.1364/OE.27.009716
https://doi.org/10.1088/1612-202X/aa760b
https://doi.org/10.3788/CJL201946.1215001
https://doi.org/10.3788/CJL201946.1215001
https://doi.org/10.1088/1612-202X/ab5c88
https://doi.org/10.1088/1612-202X/ab5c88
https://doi.org/10.1109/LPT.2018.2834357
https://doi.org/10.1109/LPT.2018.2834357
https://doi.org/10.1364/OE.27.009716
https://doi.org/10.1088/1612-202X/aa760b
https://doi.org/10.3788/CJL201946.1215001
https://doi.org/10.3788/CJL201946.1215001
https://doi.org/10.1088/1612-202X/ab5c88
https://doi.org/10.1088/1612-202X/ab5c88

