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Algorithm of Multipoint-Pump Model Based on High-Power Fiber Laser

Hu Shuling Liu Honghai Yuan Dandan

(School of Instrumentation Science and Opto-Electronics Engineering, Beihang University, Beijing 100091, China)

Abstract Algorithm of multipoint-pump model based on high-power fiber laser is studied. An fast approximate
solution is derived by analyzing the characteristics of multipoint-pump model. This solution can quickly calculate the
laser and pump power distribution along the fiber and the output power. The result of the percentage error is about
1% and up to 0.2% . The working time of approtimate fast algorithm is 2% ~ 17 % of that of numerical algorithm.
The fast approximate solution solves the problem of long computing time and large amount of computation in the
numerical solution. The model can be quickly and accurately used for the laser design and optimization of pumping.
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Fig. 1 Multipoint-pump model based on high-power fiber laser
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Table 1 Parameters used in the computation

Quantity Numerical value
A./nm 1064
Ap/nm 975
O/ M 2X107%
ous /M’ L.4x107%
o/’ 2.5X107%
6./ M0 2.5X10 %
A /pm’ 70
A¢/pm? 610"
R, 0.95
R, 0.05
a/m ! 5X10°°
ap/m ! 3X107°
N /m™* 3X10%
L /m 40
I 0.8
7 /ms 1
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Table 2 Results compared

Multipoint-pump model

Numerical algorithm

Approximate fast algorithm

~ Error Time
Output Compute Output Compute
Pump Pump Pump ) . percent percent
Number di ) ition/ W power time power time 5% o
irection position/m power () 1'2
A T./s P W T/ ) )
1 + 0 100 71.2831 6.641 69.5117 1. 141 2.49 17.18
2 + 10 100 70.0125 7.562 68. 8554 0.969 1. 65 12. 81
3 — 30 100 70. 4965 13.328 69. 5254 0. 875 1. 38 6.57
4 — 40 100 76.0248 14.532 75.4309 0. 687 0.78 4.73
5 +,+ 0,10 50,50 70. 4359 12.500 69. 3734 0.985 1.51 7.88
6 -, 30,40 50,50 73.0439 36.922 72.5773 0. 875 0. 64 2.37
7 +,— 0,30 50,50 70.6774 19. 375 69. 7239 1. 000 1. 35 5.16
8 +,— 10,40 50,50 72.8024 21.812 72,3224 0.938 0. 66 4. 30
9 +,— 0,40 50,50 73.4393 20.093 72.9395 0. 828 0.68 4.12
10 +.,+,— 0,10,40 35,30,35 72.1330 30. 266 71.7714 1.125 0. 50 3.72
11 +,—,— 0,30,40 35,30,35 72.2775 41. 828 71.9615 1. 328 0. 44 3.17
+.+, 0.10, 30,20,
12 71.6511 43.922 71.5038 0.969 0.21 2.21
— . 30,40 20,30
+.+.+. 0.,5,10, 28,14.,8,
13 71.6664 75.688 71.9369 1.438 0. 38 1. 90
—,—,— 30,35,40 8,14,28
100 ¢ 100
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Fig. 2 Results schematic of pump models. (a) No. 1, (b) No.6, (¢) No.11, (d) No. 13
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