H426 Hal i il ot Vol. 42, No. 4
2015 4F 4 J CHINESE JOURNAL OF LASERS April, 2015

= DR L1 TR 48 v 32 DAt L PR 80N WF 5
O£V ERATY 3 FY F g

Vb BB R A N 2 5 AR 1R 20 A SE R 2, bt 100044
AL mUSE K WA BT SET, JE At 100044

FEE AR R BB X TG 2R WO A RUECR 2 B 5 00 R IR L A5 BT B A 1 B TR T RBOL AR O
A KA A L D R AEAR AR BE b 32 BTS2 A UK O (SBS)RUN. , R BB SE SBS RN 1 5 el PR 2K R ik
oo FITAE B F (Tm® )93 507 8 R SBS BN T BUAL 2 6 £4F il A 2% 19 3 58 05 A8, #5717 BRI £F il A 28 1 3 48
BV B T B RO HOR A W BE & 43 A0 AN TR R TR E B TR T B SR M 5L N
TR 3 A3 46 PR 2 X BT S £ R TP SBS RO R H TSR A S L B2 T R 4 v RO R i S T SR Y ) e A )
SBSEUNL I AATHE AR T AOGEF B AR L AR RO IR KBRS | e PR 2 L B DGR O b K R
1941 nm, {5 M L2920 60 dB. MAB4E R A% iz T3k 8] 2.15 W B, 3006 Ay 1 2R 0] LLIE 21 0.766 W

KR FOLE BEOCLHOCH: BECLRHOCES; 2 WA BN A 9k

mESEES TN722 SCERARIRED A

doi: 10.3788/CJ1.201542.0405009

Research of Stimulated Brillouin Scattering Effect in High-Power
Tm*> -Doped Fiber Amplifiers

Zhang Mei'” Yan Fengping'” Liu Shuo"* Yin Zhi"
'Provincial Key Laboratory of All-Optical Networks and Modern Communication Network, Beijing Jiaotong
University, Beijing 100044, China
*Institute of Lightwave Technology, Beijing Jiaotong University, Beijing 100044, China

Abstract With the development of study on single—frequency fiber laser and amplifier, higher output power
can be received. Because stimulated Brillouin scattering (SBS) effect has a great constrain on output power of
single—frequency fiber laser and amplifier, so the study of infuence factor and suppression method of SBS is
necessary. Based on the rate equations of thulium (Tm’") ions and double-cladding fiber amplifier with SBS, a
theoretical model of the single- frequency fiber amplifier is created, and the energy distribution and output
power of the Tm*"—doped fiber amplifiers are calculated. Then the effects of fiber length, pump power, Tm*"
doped concentration on output power and SBS effect of the single- frequency fiber amplifiers are discussed.
Finally, it can be concluded that how to improve the output power of the fiber amplifiers and effectively
suppress the SBS effect at the same time. A all- fiber Tm”'— doped fiber amplifier is presented. The center
wavelength of the Tm* —doped fiber laser is 1941 nm. The signal to noise ratio is 60 dB. When the pump power
of the Tm” -doped fiber amplifier is 2.15 W, the maximum output power is 0.766 W.
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Table 1 Values of the parameters used in the numerical modeling

Parameter

Value

Parameter Value
¢ /1(10° m/s) 3.0 a /pm 2
N /(10 m™) 4.0 b /pum 200
L /m 20 2, /(107" m/W) 4.0
h (107 J+5) 6.63 Fyg /(107 m* 8™ 3
A /(107" m?) 1.39 Fyo /(107 m* s 2.4
o (A,) /(107 m?) 5.0 a, 0.04
o. () /(107 m?) 1 a, 0.04
o) (107 m?) 3.4 K [W/(m*+K)] 1.38
r, 0.89 H /[W/(m*-K)] 30
I, 0.75 al/m’ 0.24
7, /s 334.7 n 0.04
T, lus 0.007 C, /(MHz/K) 2
7, /us 14.2 A, /mm 793
v, IGHz 34.7 A /nm 1943
v, /IGHz 16.3 Av, /MHz 58
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Fig.2 Distributions of (a) pump power, (b) signal power, (¢)Stokes power and (d) temperature gradient along the fiber
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