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Simulation and measurement of scattering laser energy
distribution in extinctive chambers

XU Cheng-wei'  YAO Mei' XU Zhening' ZHANG Wen-pan' HU Xin' WANG Jun® LIU YanHfang'
(1. 63892 Unit Chinese People’ s Liberation Army Luoyang 471000 China;2.63893 Unit Chinese People’ s Liberation Ar—
my Luoyang 471000 China)

Abstract: To simulate the scattering laser energy distribution of 1. 06pum pulsed laser reflected multiple times by the inner
wall of an extinctive chamber after analyzing the laser scattering characteristics a neural network superposition algorithm was put
forward and the mathematical model for energy distribution was created. The laser energy distribution pattern under was simulated
with 1] 1. 06m laser incident in the chamber. I reflection area the reflectance was high with maximal energy of 3.5 x 10 ~*
J. Actual measurement and theoretical calculation”were carried out respectively. Theoretical and measurement results were
compared the maximal and minimum relative error of actual and theoretical value was 10. 7% and 1.3% and both were in the
consistent changing rule. All the results show the precision of model can meet the practical requirements of infield simulation tests.
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Fig.3  3-D coordinate system of a laser extinctive chamber
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Fig. 4 Map of scattering laser energy distribution in an extinctive chamber 1 o
Table 1 ~ Comparison between theoretical and actual value of laser energy density
1.5m 3.0m 4.5m
theoretical value  actual value relative theoretical value  actual value relative theoretical value actual value relative
/(pJ*em™2) /(pJeem %)  error/% /(pl*em™2) /(pJecem™?)  eror/% /(pl*em™?) /(pJe*cem™?) error/ %
1 38.6 39.1 1.3 41.5 39.8 4.3 35.3 34.5 2.3
2 72.3 79.5 9.1 76.1 82.9 8.2 64.9 72.6 10.6
3 74.0 81.2 8.9 75.2 80.7 6.8 67.6 75.1 10.0
4 60.3 65.3 7.7 60.9 65.3 6.7 56.4 60.2 6.3
5 42.1 46.5 9.5 43.2 48.1 10.2 40.7 38.2 6.5
6 35.4 34.5 3.2 32.2 34.5 6.7 30.9 34.6 10.7
7 22.1 24.3 9.1 21.5 19.6 9.7 21.9 24.5 10.6
8 17.0 16.7 1.8 16.9 18.4 8.2 16.9 15.9 6.3
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