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Abstract

The formulae of a single particle’s scattering based on Jones vectors are derived. Then, the scat-
tering Jones vectors of the single particle for the typical polarization states can be calculated. Fur-
ther, the Stokes parameters can be obtained according to the scattering Jones vectors. The proper
linear combination of the typical scattering Stokes parameters will provide the elements of Muel-
ler matrix. The simulations for the single particle show that the subgraphs of the 2D Mueller ma-
trix are symmetrical about the diagonal. The values for m41, m42, m43, m14, m24, m34 are all
zeros. Only five subgraphs for the nonzero elements are independent and the others can be gained
by rotation.
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Figure 1. Schematic of particle scattering
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Figure 2. Schematic of rotating coordinate system
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Figure 3. Simulation diagram of two-dimensional Mueller matrix (distance h from
scattering particles to detecting plane is 1 cm)
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Figure 4. Simulation diagram of two-dimensional Mueller matrix (Distance h from
scattering particles to detecting plane is 5 cm)
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Figure 5. Curve: value of m11 element with radial length
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