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Attenuation and Transmission of Laser Radiation at 532 nm and
1064 nm through Rain
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Nangjing, Jiangsu 210094, China)

Abstract Rainfall can bring serious attenuation to the laser signals, so it will take some influence to the laser
detection system applied in the rain. The attenuation of laser beam propagating in the rain is lucubrated in the
infrared range, but the attenuation of green laser in the rain has not been reported. Therefore, based on Fraunhofer
diffraction and geometric optics theory, the attenuation model of laser radiation at 532 nm and 1064 nm by raindrops
is founded, and the attenuation characteristics are contrasted and analyzed. Then, the veracity of attenuation model
is validated by experiments. Theory analysis and experimental results indicate that the differences of the scattering
loss between the two wavelengths are slight, but the absorption of the raindrops to the 1064 nm is obvious, so the
transmittance of laser radiation at 1064 nm is lower than 532 nm. Attenuation and transmission characteristics of
laser in rain provide theoretical basis for green laser applied in the detection system working in the rain.
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Fig. 1 Geometric scattering of light
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Fig. 2 Light scattering section of the raindrop
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Table 1 Scattering coefficients of 532 nm laser

Rainfall Precipitation /(mm/h) Scattering coefficient /m ! Absorption coefficient /m ™!
Light rain 5.00 4.588X107" 1.4692X107%
Moderate rain 12.5 8.615X10°" 3.0847x10°*¢
Heavy rain 25.0 1.39X107° 5.3776X107*¢
Rainstorm 100 3.61X107° 1.6113X1077

2 2 1064 nm ¥R B R 5K
Table 2 Attenuation coefficients of 1064 nm laser
Rainfall Precipitation /(mm/h)  Scattering coefficient /m™ Absorption coefficient /m~'  Attenuation coefficient /m™"
Light rain 5.00 4.600Xx10* 0.0052 0.0057
Moderate rain 12.5 8.634X10" 0.0108 0.0117
Heavy rain 25.0 0.00142 0.0189 0.0204
Rainstorm 100 0.00366 0.0558 0.0596
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Fig. 3 Transmittance of laser in the different rainfall rates
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Fig. 4 Sketch map of experimental equipments
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Fig.5 Measurement and calculation transmissivity of the lasers
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