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Monte Carlo simulation of returned signal of Doppler lidar

ZHANG Yu-zhen ,WANG Yue-feng ,DONG Wei ,LIU Jie ,YIN Zhi-yong
( Department of Optics and Electronics Engineering, Ordnance Engineering College , Shijiazhuang 050003 , China)

Abstract: In order to study light’s propagation in terms of multiple scattering in complex geometrical or heterogeneous
media, especially in atmosphere, semi-analysis Monte Carlo method was used, and relative returned signals of the lidar under
different atmospheric conditions and systematic parameters were emulated. Consequently , time-relative returned signal curve was
derived. And the influence of field of view (FOV) on the returned signal was discussed in detail. It is concluded that while FOV
is very narrow,the curve is nearly as the same of single scattering curve, and that with the augment of FOV, single scattering
decreases ,multiple scattering enhances.
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Fig.1 a—model of photon emitting b—emitting angle in new coordinate

system
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Fig.2 a—scattered direction of photons b—coordinate system transforma-
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Fig.3 Returned signal of lidar at different height
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Fig.5 Variation of transverse distribution and ratio of FWHM and peak val-
ue after laser collimation to that before collmation of laser collimated
atomic beam with laser detuning ( interaction length L =3 x15.9mm
and laser power P =60mW )
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