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Beam Spread Characteristics of Laser Fuze in the Rain

Guo Jing Zhang He Wang Xiaofeng
(ZNDY of Ministerial Key Laboratory . Nanjing University of Science and Technology ,
Nangjing, Jiangsu 210094, China)

Abstract The laser fuze working in the rain would be scattered and attenuated by the raindrops, so that the beam
quality will decrease and echo power reduce, consequently affect the function of detecting system. Based on Monte-
Carlo method, the transmission model of laser in the rain is founded, and beam spread characteristics at different
simulation conditions are analyzed, and the model is validated by experiments. The simulation results indicate that
the raindrop scattering induced to beam spread and power density decreasing, and along with the augment of rainfall
rate, transmission distance and beam divergence, the photon scattering times increase and spot diameter extendes,
the photons arriving at the receiving surface decreases and beam power attenuates. Experimental results are
consistent with the simulation calculations and the largest error is not more than 4% , which greatly agree with the
model.
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Table 1 Attenuation coefficient of different rainfall rates

Rainfall Scattering Attenuation
Rainfall rate / coefficient /  coefficient /
(mm/h) m ! m !
Drizzle 5.00 0.0013 0.00132
Moderate rain ~ 12.5 0.0024 0.00244
Downfall 25.0 0.0038 0. 00387

Rainstorm 100 0. 0097 0.00991
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Fig. 2 Photons distribution
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Table 2 Photons receiving probability at different

conditions
o Collimated  Divergence  Divergence
Transmission
beam angle angle
distance /m
(0 mard) (5 mrad) (10 mrad)
100 96. 74 % 96.39% 95.59%
200 92.39% 91.84% 89.14%
500 76.71% 73.72% 68.75%
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Table 3 Calculation result and experimental data

Distance /m 10 20 30
Scattering Calculation Experimental Calculation Experimental Calculation Experimental
coefficient result data result data result data
0. 0038 (25 mm/h) 99.09% 97.39% 96.98% 93.53% 93.58% 90.23%
0.0097 (100 mm/h) 97.73% 95. 83 % 91.84% 90.59 % 84.69 % 82.83%
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