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Study on Helicity Flip of Backscattered Circular Polarized Light

Yu Yang Fan Zhiguo Xu Shaohan Gao Jun
School of Computer and Information, Hefei University of Technology, Hefei, Anhui 230009, China

Abstract Compared with the linear polarized light, circularly polarized light has more potential advantages,
especially in suppressing the influence of the scattered light when detecting targets in turbid medium using the
helicity of circularly polarized light. Based on the description method of classic single—particle polarization state,
the helicity reversion and maintenance mechanism of the circularly polarized light is illustrated from the
perspectives of scattering medium properties and scattering angle, and the backscattering helicity reversion
characteristic of circularly polarized light is analyzed by Monte Carlo simulation method. The simulation results
show that the helicity maintenance or reversion after single scattering depends on the properties of scattering
medium and the size of scattering angle. After multiple scattering it is also related to the intersection angle between
incident photon and photon receiving surface. Specifically the helicity flipping of backscattering circularly polarized
light occurs in a low concentration of scattering medium or short distance transmission. But in the turbid medium
namely high concentrations of scattering medium or long distance transmission, the helicity maintains its initial
polarization state.
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Fig.1 Schematic of single photon scattering
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Fig.2 Relationship between scalttering angle and Stokes vector V
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Fig.3 Schematic diagram illustrating mechanism of helicity reversal and maintaining of backscattering circularly polarized light
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Fig.6 Simulation results of backscatter Mueller matrix
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