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Numerical simulation and analysis of six cascaded Raman fiber lasers
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Abstract: In order to study the dependence of output characteristics on the parameter of multi-order cascaded Raman fiber

lasers ,the nonlinear coupled equations, describing modeling of multi-order cascaded Raman fiber lasers, were solved. Based on

numerical simulation, the effect of fiber length, reflectivity of output coupler and pump power on the output characteristics of a 6-

order cascaded Raman fiber laser was obtained. The results showed that the Raman fiber lasers had lower threshold power and

could obtain the maximum output power when the fiber length was about 300m, and the reflectivity of the output mirror was about

10% .
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Fig.1 The configuration of six cascaded Raman fiber laser
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The evolution of the pump power and the every stokes wave power in six {iber Raman fiber laser resonant cavity
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Table 1 Parameters used in calculation
wavelength A/nm a/(dB-m™") (g/A)/(m - W) !

1064 2.23x107? —

1117 2.12x1073 5.20x107?
1175 1.75x10 ? 4.47x10"3
1240 1.54 %103 4.31x10"3
1310 1.17x10 73 3.95x1073
1389 2.63 %1073 3.53x1073
1480 0.76 x10 3 3.03x1073
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Fig.3 Variation of output power,conversity efficiency of Raman laser versus

the pump power for different output reflectivity
2.3 RHKE
B4 g a0 SW AR B R

T OL T SCEF K R SRR o A 4 ] LA
16

23.0 b
15 558 —-r,20%
z 14 224\ R =10%
313 =38 A\
< 12 = 1.8 \ \‘_\“
ﬁ 16 \“‘. S addaaa
11 oral e
1 =12
'(\50 150 0 160 200 300 400 500
3,032 S Lim 0 - L/m "
030! e 58'23 d™~__  --R =10%
028 e |8048 TN R =20%
5 12046 .. T
b0.26- - Roulzl 0% % 8‘4‘3 \'\'*w )
‘7024 =R =20% |gY T
o o 2040 “
50224 %03§ RaS S
8020160360 300 400 500 O

100 200 300 400 500
Lim L/m

Fig.4 Variation of output power, threshold power, conversity efficiency and
slope efficiency of Raman laser versus the fiber length for different

output reflectivity
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