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Extraction of atmospheric transmittance of laser waveband
using sun—photometer
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(1. School of Environmental Science and Optoelectronic Technology, University of Science and Technology of China,
Hefei 230026, China; 2. Key Laboratory of Atmospheric Optics, Anhui Institute of Optics and Fine Mechanics, Chinese
Academy of Sciences, Hefei 230031, China)

Abstract: It is important to obtain the real—time atmospheric transmittance of laser waveband with the
application of laser technology in numerous scientific fields. Based on measurements and researches of
analysis on analogy calculation, a methodology making use of the measurements of sun—photometer to
obtain the atmospheric transmittance of infrared laser was proposed. The method was low —cost, high
effective, and simultaneous for multiple laser wavebands. Compared with the measurements by 532 nm
lidar, the transmittance error is less than 5% . The statistical errors of two infrared laser wavebands are
less than 8.5% and 8% respectively, compared with the calculated results by use of the laser
transmittance evaluation software based on the real —time measurements of the atmospheric parameters.
This method is valuable for the applications of laser engineering in the real atmosphere.
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Fig.1 Transmittance of main gas components and aerosol of each laser waveband calculated by MODTRANS
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Tab.1 Average transmittance of molecules of each laser waveband in different bandwidths

Wave number/em™

Length/nm Waveband/nm H,0 0, 0, Co, CH, N;O
10 0.999 6 0.9729 0.998 31 * * *
2 0.999 7 0.972 3 0.998 * * *
532 .
0.5 0.999 7 0.972 3 0.998 * *
0.1 0.999 8 0.972 2 0.998 # * #
10 0.958 8 0.955 3 0.998 64 # * *
2 0.927 8 0.955 8 0.999 02 # * *
589 .
0.5 0.906 0 0.955 8 0.999 04 # *
0.1 0.956 6 0.955 8 0.999 03 * * *
10 0.999 1 # 0.983 5 0.999 9 * *
2 0.999 3 * 0.982 48 0.999 9 * *
1064 .
0.5 1 * 0.982 46 0.999 9 *
0.1 1 # 0.982 16 0.999 9 * #
10 0.819 7 # 0.999 43 0.998 7 0.999 1 *
2 0.782 7 # 0.999 49 0.997 2 0.999 3 *
1315 0.5 0.756 4 # 0.999 5 0.997 3 0.999 1 *
0.1 0.823 # 0.999 5 0.995 3 0.998 9 *
7 603.15 0.956 3 * 0.999 5 0.998 5 0.999 7 *
10 0.985 6 * * 0.993 3 1 1
2 0.989 2 * * 0.991 1 1 1
1540
0.5 0.997 5 * * 0.992 6 1 1
0.1 0.999 1 # * 0.972 0 1 1
80 0.909 5 # * 0.997 0 0.991 1 0.999 7
3 800 50 0.917 0 # * 0.996 5 0.990 6 1
10 0.968 9 # * 0.995 2 0.986 9 1
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