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Simulation on Atmospheric Transmission Characteristic of
Laser and Its Impact on Laser Ranging

Zhao Shaoqing Zhang Chu
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Abstract In order to study the atmospheric transmission characteristic of 1. 54 pm and 1. 06 pm lasers and the
impact on laser ranging, Modtran is used to simulate the atmospheric transmittance of 1.54 ym and 1.06 pm lasers in
different conditions which include atmospheric molecules, aerosol and fog. The laser ranging principle is used to get
the relationship between the maximum range of pulse laser rangefinder and atmospheric transmittance. The results
point out that, the impact of atmospheric molecules is negligible. Decrement of aerosols to 1.06 pm laser is heavier
than that to 1.54 pm laser, and humidity is the key factor. Fog has very heavy decrement to both of the lasers, and
they have almost the same atmospheric transmittance in fog. The reduction of visibility has heavy impact to the
maximum range of pulse laser rangefinder. Since 1.54 pm laser has better atmospheric transmittance than 1.06 pm
laser, pulse laser rangefinder which uses 1.54 pm laser has advantage in the aspect of maximum range.
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Table 1 Atmospheric transmittance of 1. 54 ym and 1. 06 ym lasers (unit: %)

1976 US . Mid-latitude Mid-latitude Subarctic Subarctic
Model Topical . .
standard summer winter summer winter
1.54 ynllaser 99. 32 98. 14 98. 65 99. 43 99. 08 99.51
1. 06 Hnllaser 99. 17 99. 10 99.13 99.13 99. 15 99. 09
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Fig. 1 Atmospheric transmittance of 1. 54 pm and 1. 06 pm laser in different aerosols of (a) desert,
(b) rural, (¢) urban and (d) maritime
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Fig. 2 Atmospheric transmittance of 1. 54 pm and 1. 06 pm laser in fogy. (a) Advection fog; (b) radiation fog
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