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Measuring Pulsed Laser Beam Divergence Angle Via
Dual-Frame Image Fusion

Wang Jinsong Zhu Dazhao Li Yanfeng An Zhiyong

(School of Optoelectronics, Changchun University of Science and Technology . Changchun . Jilin 130022, China)

Abstract A method for measuring divergence angle of pulsed laser beam is proposed based on dual-frame image
fusion and charge coupled device (CCD) characteristic that CCD camera response to illumination is nearly linearity in
a certain range. The feasibility and accuracy are proved by experiment and mathematical simulation via Matlab. This
method expands the application scope of illuminance measured and makes up the defects that CCD dynamic response

range is not wide, and is a good solution to the question that pulsed laser beam divergent angle measurement accuracy

is not high. The experimental results show that measurement accuracy of this method is 2% .
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Fig. 1 Measurement principle of beam divergence angle
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Fig. 2 Ideal Gaussian beam intensity distribution. (a) Three-dimensional distribution; (b) two-dimensional distribution
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Fig. 5 Photo of real experimental object
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Fig. 6 Saturated spot image. (a) Spot; (b) three-dimensional distribution; (¢) dimensional distribution
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Fig. 7 Unaturated spot image. (a) Spot; (b) three-dimensional distribution; (c¢) dimensional distribution
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Fig. 8 Calculating fitting circle radius via equivalent area
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Table 1 Measurement results of beam divergence angle
Divergenceangle /mrad
No.

1 II
1 0.628134 0.527687
2 0.523640 0.527315
3 0.451765 0.543095
4 0. 650372 0.506635
5 0.413032 0.469231
6 0. 534681 0.510534
7 0.557504 0.469231
8 0.620019 0.500529
9 0.429671 0. 485045
10 0.449171 0.510373
11 0.527346 0. 496700
12 0.556105 0.470673
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