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Influence of Multiple Scattering on Laser Pulse Propagation through
Sand and Dust Storm

YANG Rui-ke, MA Chun-lin, LI Liang-chao
(School of Science, Xidian University, Xi’an, Shaanxi 710071, China)

Abstract Based on optics pulse propagation theory in discrete random media. by means of Mie theory and Monte
Carlo method, the characteristics of 1. 06 prn pulsed laser propagating in sand and dust storm are studied under
various visibility conditions, The relations of the amplitude and phase of the two-frequency mutual coherence
function with coherence bandwidth, pulse width extension in time domain and time delay with visibility are obtained.
These results show that the width extension and time delay of laser pulse increase apparently with visibility increase.
When the visibility is about 3~5 km, the influences of the multiple scattering of sand and dust storm on the two-
frequency mutual coherence function, pulse width extension and time delay become apparent. Under visibility less
than 1 km, for a 1 ns input pulse, the width extension is more than 10 ns, and the time delay is more than 15 ns.
Therefore, when the visibility of sand and dust storm is low, the effects of the multiple scattering on the pulse
characteristics of frequency and time domains should be taken into account for laser propagation in sand and dust
storm,
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