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Abstract In a fiber amplifier which is based on master oscillator power amplifier structure, generating a seed source
with narrow linewidth and stable temporal property is very important for suppressing nonlinear effects and obtaining
multi-kilowatts power. The random fiber laser based on Rayleigh scattering and Raman gain has been widely
investigated due to the superior performance on temporal stability. Taking 1018 nm fiber laser based on self-
fabricated fiber grating as the pump source, a 10.6 GHz, 1067. 6 nm random fiber laser as the seed source is
achieved by adopting a half open cavity. A three-stage power amplifier structure boosts the seed to 42.8 W, the
linewidth is maintained during the power scaling process, which shows that the light source has a great potential to
be used as the seed source of multi-kilowatts fiber amplifier.
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Fig. 1 Experimental setup of the 1067.6 nm narrow linewidth random fiber laser
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Fig. 2 Center wavelength drift according to the heating of FBG. (a) Optical spectra;

(b) center wavelength versus output laser power

R, o T R R s i R O B P KL SR T TEC T 45238 B XM k47 £ 264 30, 4 i B TEC i
JE R (200.1) CHE XA GER G A O KRR EAE 1017.7 nm, K 34T 4.5 W 9 1017.7 nm BOG
) O ORI A R SOE CASE)#I il LA 3 T 52 dB.

4.5 W 9 1017.7 nm filiz #6454 10 km HI 1060 Y6475 5 oG 290 mW , xR #4956 1% fn &
A() 7R, IEF,1067.6 nm AR —Frdi 2ot C &M T 1017.7 nm fliE #O% 10 dB A B, Bk 8 120>
Y B E O (1120.3 nm) . A TR RIAE AL SE 1067.6 nm BENLEOGHE 78 HI 1060 JG4F 2 J5 &0t 3
TE 8 025 A C I 9%, 3045 Tt Zh R 240 1.5 mW .3 dB #7584 0.044 nm A 1067.6 nm Fh F¥#O6. % F
Kol i = HHBOR REERT 1.5 mW BRI FIRBERBOR 5 — K E 170 mW L 3 KR E 3.3 W, ik
K % R A B G AN 4 (b)) FER L BR T HO K A 1067.6 nm B9 & SIS L R LA Y6 B4 ASE #i
KT 40 dB.

XF 1067.6 nm 7% 2k 55 BEALEOEOGIRTE 3.3 W B A9 450 48k 55 B S8l Re M 43 S0 aE A DUk, S5 SR AN 5 TR .

0701005-3



_30L ASE-suppression: 52 dB

Intensity /dBm

|
a
S
T

-60

1000 1020 1040 1060 1080
Wavelength /nm

Bl 3 1017.7 nm #EHR 5 066
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Fig. 5 (a) Frequency domain and (b) time domain properties of 1067.6 nm narrow linewidth random laser source
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(b) change of 3 dB, 10 dB and 20 dB bandwidth at different output powers
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