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Fig. 1. (color online) Diagram of vector radiation transfer based on Monte Carlo method.
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Fig. 2. (color online) Flow chart of vector radiation transfer simulation with Monte Carlo method.
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Table 2. Simulation results comparsion between scalar Monte Carlo Method and model in this paper.
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Fig. 7. (color online) Sensitivity analysis when incident light isunpolarized. (a)Sensitive coeflicients distri-

bution of transmitted diffuse light; (b)Sensitive coefficients distribution of reflected diffuse light.
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Fig. 8. (color online) Sensitivity analysis when incident light is horizontally-polarized. (a)Sensitive coefficients
distribution of transmitted diffuse light; (b) Sensitive coefficients distribution of reflected diffuse light.
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Fig. 9. (color online) Sensitivity analysis when incident light is vertically-polarized. (a)Sensitive coefficients

distribution of transmitted diffuse light; (b)Sensitive coefficients distribution of reflected diffuse light.
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Fig. 10. (color online) Sensitivity analysis when incident light is circularly-polarized. (a) Sensitive coefficients

distribution of transmitted diffuse light; (b) Sensitive coefficients distribution of reflected diffuse light.
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Fig. 11. (color online) Diagram of depolarization ratio of diffuse light, which ischanged with

zenith angle § when ¢ = 0° (incident light is vertically polarized).

094201-12


http://wulixb.iphy.ac.cn
http://wulixb.iphy.ac.cn

) 3 2 )  Acta Phys. Sin. Vol. 64, No. 9 (2015) 094201

0.8

() ' — a/b=05
—— a/b=1.5
---D/L=05
—e— D/L=1.5
e=—-01,n=4
e=—0.05n=4

0.6

B R
P (EIE S

100 120 140 160 180

12 (MFRE) o = 0° IHRMmIRERRTA 0 AL (ANGHEKPhiR)
Fig. 12. (color online) Diagram of depolarization ratio of diffuse light, which is changed with zenith angle 6
when ¢ = 0° (incident light is horizontally polarized).
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Fig. 13. (color online) Influence of ellipsoid particles on the transmission and reflection rate of light.
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Fig. 14. (color online) Influence of cylinder particles on the transmission and reflection rate of light.
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Table 3. Transmission and reflection ratecomparision when polarization state of light changes.
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Abstract

The shape of atmospheric aerosol is an important factor that influences radiation transfer. In this paper, a vector
radiation transfer model based on Monte Carlo method is systematically introduced, and its accuracy is validated against
the published results. And the sensitivity of Stokes vectors of transmitted and reflected light to aerosol shape is discussed
when polarized light incidents. In addition, the influence of the particle shape on the depolarization ratio, transmission
rate and the reflection rate is analyzed for incident light with different polarization states. Simulation results show
that for the incident light in different polarization states, the sensitivity of the Stokes vectors of the diffuse light to
different aerosol shapes is not the same in different viewing directions, and the @, U, V elements of Stokes vector are
all insensitive to the change of particle shape near the direction of the zenith angle 0°. It is evident that the aerosol
shapes have a stronger influence on the depolarization ratio for reflected diffuse light compared with that for transmitted
diffuse light, and there are also remarkable differences between the degree of depolarization of the diffuse light when the
polarization states of the incident light are different. Results also show that the aerosol shape has a significant influence
on the whole transmission rate and the reflection rate, and with the increasing of propagation distance, the influence
also becomes more remarkable. Compared with particle shape, the influence of polarization states of incident light is
relatively small, the transmission rate of horizontally-polarized light is slightly larger than that of unpolarized light,
while for perpendicularly-polarized light, its results is opposite. For circularly polarized light, the results is almost the

same as that of unpolarized light.
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