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Abstract The stimulated Brillouin scattering (SBS) effect is an important factor affecting the power boost of single
frequency narrow line width fiber laser amplifiers. Utilizing white noise as the radio frequency signal source, an all fiber
laser system with three stage master oscillator power amplifier is designed and built by phase modulation technique. The
relationship between the spectral widths of the signal light and the SBS thresholds of the fiber amplifier system is analyzed
and studied. By changing the amplitudes of the white noise signal, the spectral widths of the signal can be accurately
controlled, and the narrow line width quasi continuous laser output with a central wavelength of 1030.93 nm, a line width
of 0.9 GHz and an average power of 90 W is obtained. The corresponding X direction and Y direction of the beam quality
factors are 1. 28 and 1. 27, respectively. This research provides a reliable theoretical and experimental basis for the
industrialization of high power single frequency narrow line width fiber lasers.
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Fig. 2 Transmission spectrum waveform of signal light tested by F-P interferometer.

(a) Before modulation; (b) after modulation
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e FER TR R DR 40 mW, RS RE BLEN 2.8 VLR fE 5 R T8 0.9 GHz B, FI TR
THINAS 22 =90 MOPA I #78 KI5 0906 £F POt & b b0 K O 1030.93 nm i 3% 223006 10 B DR
90 W, Al B Y WA DR 2 2 165 W, I 1% 82 2 M550 500 Hz, o5 25 Wy 5500, R T 20 B R 19 06 354X
(AQ6370,YoKogawa, H 7<) %t 5 i Hi 258 19 56385 3E 47 7 00 &, S R e ik an 8 6 fT s, X )6 i A i
1020~1055 nm PP FTME F , 76 B A P A N BAATECR A5 506 HF M L ik 40 dB, R LK
e ) IE SR 6 R BT & 43 A (M 2-200s , Ophir-Spiricon. 35 ) %t 093806 6 o) 34T 7 00 &L 75 X
H5 Y J7 G R T4 80 Mi =1.28, M2 =1.27, F I I EOCe B 7 fim. MR 7 aTLULE
HE L 5 I R 57 9 ) ) G £ SO R i OGBS R I A A A L R AT DA R I RO R AR S B T
U AT SRR BR A i . TR BRI, B T SR8 T A A2 G B R g 0 45 B0 A PR L S 0 A ok i — 2D R
2 TR R R T 5 SR R R . Ak, (T YDF i YD #E 1035 nm K BRI R & ST R

0901009-4



H = e ot

BT 1030 nm K BRI 0 & 5 B2 0 AL X 1030 nm K AR08 567 DR ORI L 78 1035 nm 3% K B
M ) 2 A B — AR

T e eemem
1,00 aci 10%0.5345m

= [ (T@no (500
[ ) ) D 2 2 20 e v R ) (=)=

6 e i DR T R OGIE R B7 Lok I & 5]
Fig. 6 Spectrum under highest output power Fig. 7 Test chart of beam quality
1 N
4 én I/I:\,

K AL S B A DL VR RE (55 0, 5 IR & T — & =% MOPA 040k R %, il
AR P M 7S A S B (L S O 0 9 A S I B L BIF SR T R0 B R OK AR R 4R SBS BIE I E I . SCER G
FEU L 7 W R AL O A A 5 G AR T BRAR T A 5 A AR P i D) R R L W T BN B SBS A
K 35 2B T BOH A S 1Y SBS B R R L e 2SI T 0 K O 1030.93 nm T8 0.9 GHz
BohR R 90 W B AS £k 5 vl i S OGN RY X D505 Y J5 1) 596 TR R R 4 B o 1.28 R 1,27,
BE T M 7R R R ) 1 BT A 2R B £ IO O R DR AL )2 M U I e 040 1 A ) B A T A R AR AR B v R
Al (EZI 9 AT Ry 52 IR 5 T S5 B0 8 2 T8 D6 4R O R A0 7l AR BRI T AT AR Y BEE TN S0 SRR

Z % x Mt

[1] Lou Qihong, Zhou Jun, Zhu Jiangiang, et al. Research progress of high-power fiber lasers[J]. Infrared and Laser
Engineering, 2006, 35(2): 135-138.
AL, %, RMEER, . WU RORA ROt TR T]. a4 SROL TR, 2006, 35(2): 135-138.

(2] #icHn, vk W, BRiE, 55, 2068 R B L T WO LM 2.5 kW S 4T B M BR 4 ik [T b E O,
2016, 43(4): 0419004.

[3] Alegria C, Jeong Y, Codemard C, et al. 83 W single-frequency narrow-linewidth MOPA using large-core erbium-
ytterbium co-doped fiber[J]. IEEE Photonics Technology Letters, 2004, 16(8): 1825-1827.

[4] Gray S, Liu A, Walton D T, et al. 502 Watt, single transverse mode, narrow linewidth, bidirectionally pumped Yb-
doped fiber amplifiber[J]. Optics Express, 2007, 15(25): 17044-17050.

[5] Leigh M, Shi W, Zong J, et al. High peak power single frequency pulses using a short polarization-maintaining
phosphate glass fiber with a large core[J]. Applied Physics Letters, 2008, 92(18): 181108.

[6] Shi W, Petersen E B, Yao z, et al. Kilowatt-level stimulated-Brillouin-scattering-threshold monolithic transform-
limited 100 ns pulsed fiber laser at 1530 nm[]J]. Optics Letters, 2010, 35(14): 2418-2420.

[7] Liu A. Stimulated Brillouin scattering in single-frequency fiber amplifiers with deliver fibers[J]. Optics Express, 2009,
17(17): 15201-15209.

[8] Zhang L, Cui S, Liu C, ez al. 170 W, single-frequency, single-mode, linearly-polarized, Yb-doped all-fiber amplifiber
[J]. Optics Express, 2013, 21(5): 5456-5462.

[9] Robin C, Dajani L. Acoustically segmented photonic crystal fiber for single-frequency high-power laser applications[]] .
Optics Letters, 2011, 36(14): 2641-2643.

[10] White J O, Vasilyev A, Cahill ] P, et al. Supression of stimulated Brillouin scattering in optical fibers using a linearly
chirped diode laser[J]. Optics Express, 2012, 20(14): 15872-15881.

[11] Li Yonggian, An Qi, He Yujun, et al. Theoretical and experimental study of power dependence of stimulated Brillouin
scattering phase shift[J]. Acta Optica Sinica, 2016, 36(9): 0906001.
2, & B, TR, . WO R IRNAR RS D R AR R e S S A S ()] . OB, 2016, 36(9): 0906001.

0901009-5



H = e ot

[12] Ran Yang, Wang Xiaolin, Su Rongtao, et al. Research progress of stimulated Brillouin scattering suppression in
narrow bandwidth fiber amplifiers[J]. Laser & Optoelectronics Progress, 2015, 52(4): 40003.
B, E/NAR, SESRE, 5. L ITDOEE O T2 o BN LS R AT st e (] ot 5ot ot R, 2015, 52
(4): 40003.

[13] Anderson B, Robin C, Flores A, et al. Experimental study of SBS suppression via white noise phase modulation[C].
SPIE, 2014, 8961: 89611W.

0901009-6



