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Abstract; In order to calculate the atmospheric transmittance more correctly, the empirical expression of at-
mosphere transmittance which should be considered in the design of lidar systems based on Mie theory was an-
alyzed in this paper, and the disadvantage of the empirical expression was demonstrated. In consideration of
the merits both the empirical expression and MODTRAN software, they were combined to calculate the atmos-
pheric transmittance. As a result, a modified transmittance expression was achieved. The atmospheric trans-
mittance experiments of CO, laser were completed under the theory above. The actual results and the theory

have some differences without considering the atmosphere turbulence, but there is no impact on the practica-
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bility of the theory. The experimental results show that the energy drift ratio of the laser is 6. 18% at the out-

put window, and 8.3% and 50.2% at the distances of 50 m and 1000 m, respectively, which means the rati-

os increase with the enlargement of distance. The main reason of the drift is the atmospheric transmission ac-

cording to the experimental environments. Excluding the drift ratios at the output window of the CO, laser, the

energy drift ratios are 2. 12% and 44. 02% at 50 m and 1 000 m, respectively. The experimental results dem-

onstrate that the energy twitter has been so fiercely at 1 000 m, therefore, the adaptive optics compensation is

very important in the long-range atmospheric transmission.
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Fig.1 Sketch map of light scattering along x axis
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Fig.2 Extinction coefficient of sphere particle
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Fig.3 Transmittance at different visibilities
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