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Improvement of the receiving efficiency for a 2.0um coherent lidar using non-diffraction laser beam
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Abstract

Improvement of the receiving efficiency is required for a heterodyne lidar, because the atmospheric
turbulence affects the coherence of the lidar signal. The non-diffraction laser beam maintains narrow beam
width and is high tolerant for the atmospheric turbulence. It is known that the divergence of a
non-diffraction laser beam is smaller than that of a gaussian laser beam. We have investigated the
tolerance for atmospheric turbulence of non-diffraction laser beam. The results of numerical calculations
show that the receiving efficiency of a non-diffraction laser beam is higher than that of a gaussian laser
beam.
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Fig.1 The characteristics of the gaussian and non-diffraction laser beam propagation.
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Fig.2. Simulation model
Table 1 Simulation input parameters
Gaussian beam Non-diffraction beam
1/e?beam dia. 10cm 1/e?beam dia. 10cm
Thickness 3cm
Wavelength 2000nm Wavelength 2000nm
Aperture 15cm Aperture 15cm
Cn2 10"® 10 10" |cCn2 10® 10" 10"
Scale size parameter | 0.5><10°m~0.8m | Scale size parameter | 0.5><10°m~0.8m
[Mu]  Fig3
cn2 10® 10" 10" 05>10°
0.8 15cm
Table
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Fig.3 The ratio of the non-diffraction beam receiving efficiency to the gaussian beam
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