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Research on polarization characteristics of micro-bubbles

laser detection in wake

Tang Meng, Zhang Yu
(School of Physics, Harbin Institute of Technology, Harbin 150001, China)

Abstract: In order to study the scattering intensity and polarization characteristics of the bubble curtain
illuminated by laser in the wake, a Monte Carlo model based on the propagation of polarized light was
used. A simulation of the 3D distribution pattern of water with a group of bubbles incident on it by a
polarized laser beam was presented. The scattering intensity and polarization state of bubbles and bubble
groups at different bubble scales and different scattering angles were studied, and the influence of bubble
number density and thickness on scattering intensity and polarization state was analyzed. The results show
that the intensity and polarization of the scattered light are sensitive to the bubble size and the scattering
angle. The larger the bubble size is, the more the scattering intensity and polarization tend to be
concentrated in the small angle scattering in the transmission direction. With the increase of the number
density and thickness of the bubble curtain, the sensitivity of the intensity of the scattered light decreases
with the change of the scattering angle, and the depolarization effect increases.
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Fig.1 Single bubble scattering model
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Fig.2 Full angle simulation of partially polarized light
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Fig.3 Distribution of normalized scattering intensity and degree of

polarization for different diameters
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Fig.4 Distribution of degree of polarization for different bubble

number density
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Fig.5 Degree of polarization distribution for different bubble groups

thickness
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