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Monte Carlo simulation of laser pulse propagation
in clouds and water media

Daria E. Mironova !, Sergei M. Prigarin 2

The receiver of a monostatic wide-angle CCD lidar should record an expanding
luminous ring in the case of sensing cloud layer of an optical thickness less than 4
in visible range of the spectrum [1, 2]. The brightness of the ring rapidly decreases
with respect to time. The radial speed measured by the brightness ring area
decreases for optical thicker cloud layers.

This paper being a continuation of the research presented in [3], deals with
stochastic simulation of short laser pulses scattering in atmospheric clouds and
water media. We analyze peculiarities of photons distribution in thin cloud layers.
Simulation results show that the smaller luminous ring may appear for a short
time in addition to the primary ring of light expanding in the cloud layer. The
second ring appears because of local maxima of the cloud phase functions in the
neighborhood of 180 and 140 degrees. Existence of such local maxima is typical
for the most cloud phase functions. Moreover, under certain conditions the effects
similar to expanding ring may be observed in water media.
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