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Multi-beam combining parameters of pulsed laser diode
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Abstract: Multi-beam combining is an effective method for improving the power and far-field beam
uniformity of pulsed laser diode. It can also increase the imaging range, and the laser active imaging
system can be miniaturized. First, the combining beams distribution was derivated using Exponent-
Gaussian model. Then the influence of some parameters such as the angle of the laser diodes away from
horizontal line, the spacing between laser diodes and the lasing delay times were simulated with Matlab.
Finally, the range-gated imaging beyond 1.5 km was obtained. It can be concluded that multi-beam
combining can improve the performance of the range-gated imaging by comparing the imaging of
different numbers of the laser diode.
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Fig.1 Beam combination model of rectangular arrangement
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Fig.2 Schematic diagram of different laser axis angle
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Fig.3 Impact of angle among combing lasers

on efficiency
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Tab.1 Impact of laser delay time on combining effect

Delay time/ns Efficiency Change of FMHM/ns
0 100% 0
0-1 99% 0.02
0-3 96.78% 0.34
0-5 94.86% 1.12
0-10 88.32% 1.42
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Fig.4 Uniformity change vs distance of lasers
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Fig.5 Efficiency combining vs distance of laser
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Fig.6 Laser I and II waveform
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Fig.7 Range-gated imaging experiment system
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Fig.8 Experimental image
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Tab.2 Comparison of evaluation parameters of

experiment images

No. Energy Contrast SNR
1 34.37 0.547 22.38
2 37.01 0.623 34.13
3 41.44 0.77 40.28
4 48.81 0.87 52.60
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