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Experimental study about fiber array coupling and auto-alignment

LEI Sichen ,KE Xizheng ,SHAO Junhu
(The Faculty of Automation & Information Engineering, Xi’ an University of Technology, Xi’ an 710048, China)

Abstract: In order to improve anti-jitter capability of a fiber coupling structure, a fiber array with self-focusing lens
was designed, the optical fiber array was controlled by means of annealing algorithm and the optimal visual axis alignment
position was found. The fiber array and simulated annealing algorithm were analyzed theoretically, and the data of coupling
efficiency was achieved. Experimental results show that the simulated annealing algorithm can find the optimal visual axis
alignment position. When spot center moving less than 2. Smm on the coupling surface, the power coupled in the fiber
fluctuates less than 35% . It can meet the requirements of free space optical communication system.
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Fig. 1 The coupling system
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Fig.2 The coupling structure
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Fig.3 Fiber array
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Fig. 4 The optical fiber array move in the Gaussian spot
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Fig.5 The curve of coupling efficiency with different radius of light
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Fig. 6 The I,,(x) curve and V(x) normalized curve
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Table 1  The results of simulation related with 7}, ,a and d,

" . p number average results of  probability average number
of times  optimization for V(x)  of success of iterations

0.1 0.5 50 1000 0.776 0.3% 837.8
0.1 0.5 100 1000 0.785 73.4% 534.9
0.1 0.5 200 1000 0.981 100% 208.7
0.5 0.1 50 1000 0.721 0.2% 990.0
0.5 0.1 100 1000 0.783 72.5% 525.5
0.5 0.1 200 1000 0.981 100% 206.7
0.5 0.5 50 1000 0.788 0.5% 700. 4
0.5 0.5 100 1000 0.786 73.0% 516.5
0.5 0.5 200 1000 0.988 100. 0% 223.7
0.5 0.9 50 1000 0.784 1.6% 805.6
0.5 0.9 100 1000 0.783 71.6% 576.8
0.5 0.9 200 1000 0.981 99.9% 337.6

1 0.5 50 1000 0.809 0.2% 869.5

1 0.5 100 1000 0.783 70.9% 513.8

1 0.5 200 1000 0.979 99.4% 217.9
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Fig.7 The simulation results of the normalized V(x) carry out by simu-

lated annealing algorithm
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Table 2 The table of experimental instrument

instrument model parameters
stepper motor KZ400B setp angle devided by 8:0.0025°

amplifier:10*V/A;

detector PADI0A-EC

sensitive (650nm) :0. 41 A/W

sampling PCI8002 max sampling voltage :5V

output power; ImW;
laser —

wave number :650nm

Fig.8 The real coupling system

Table 3 The table of experimental results

number average results probability  average number

of V(x)
579.95mV 90%

TO a

of times of success of iterations

0.5 0.5 200 20 271.25
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