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Multiple Scattering of Laser Beam Propagating in Ship Wakes

SUN Chun-sheng'? ,ZHANG Xiao-hui* ,ZHU Dong-hua®

(1 Department of Weaponry Engineering. , Naval University of Engineering s Wuhan 430033 ,China)
(2 College of Optoelectronic Science and Technology + National University of Defence Technology Changsha 410073 ,China)

Abstract: Intensity distributing characters on the axis of Gaussian beam propagating in ship wakes and on
the cross-section vertical to the beam axis are investigated to understand the transferring property of laser
beam in wakes and to provide the theoretic basis for detecting ship wakes by forward light beam
attenuation. Based on the solution of the radiation transfer equation in the narrow angle approximation, the
formulations for radiation intensity, which is divided into un-scattered intensity and scattered intensity
denoting the extent of multiple scattering,detected by received section are derived. Given a typical bubbles'
distributing function, numerical computations and analysis are given for the un-scattered intensity and
scattered intensity on the beam axis relating to detector’s view of field, optical depth, and beam size;
similarly the numerical results are also presented for the radiation intensity on the cross-section vertical to
the beam axis relating to transverse distance and beam size. The results show that the multiple scattering
coming from laser beam propagating in ship wakes is obvious,and the extent of multiple scattering has a
close connection with view of field,beam size,optical depth,and transverse distance.

Key words: Multiple scattering; Radiative transfer equation; Wakes; Bubbles
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