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Abstract According to the mode field distribution characteristics of semiconductor lasers and single mode fiber, the
using the genetic algorithm. the result is that the coupling efficiency achieves the optimum value with wedge-angle of

coupling of the single mode fiber and semiconductor laser is studied by the mode coupling theory, the results show

that the fiber end face into a wedge micro lens can make the coupling of fiber and semiconductor laser meet the

1

requirement of the mode field matching and phase matching. Micro lens parameters of wedge type fiber are optimized

—

88°, cylinder lens radius of 3.44 pm and coupling distance of 6. 13 pm, the coupling efficiency reaches 88.9% when
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using the Zemax optical simulation software to simulate the coupling model, the maximum coupling efficiency is
81.36% after laser spot welding and the high and low temperature environment test. The experimental results are
OCIS codes

similar to the simulation results, the output coupling power can satisfy the demands of seed source power for fiber
lasers; mode coupling; genetic algorithm; wedge-lensed fiber; coupling efficiency
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Table 1  Output power of coupling experiment
) LD output Output power after Coupling Output power after Coupling
Group Wavelength /nm
power /mW coupling /mW efficiency /% welding /mW efficiency /%

1 973.9 90. 15 75.7 83.97% 72. 44 80.35%

2 974. 3 90. 89 74. 83 82.33 72.25 79.49

3 974. 1 90. 29 73.35 81. 24 70.53 78. 11

4 974. 3 87.93 74.53 84.76 69. 83 79.42

5 973.9 91.7 79.19 86. 36 75.07 81. 86
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