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Abstract: To investigate the multiple scattering transmission characteristics of polarized light in ellipsoidal
fine particles, a simulation and experiment verification system for black carbon aerosol particles was estab-

lished. The polarization transmission characteristic after multiple scattering of the randomly oriented ellips-
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oidal fine particles are studied by combining the T-matrix with the Monte Carlo method. A half-real simula-
tion testing environment was established to verify the simulation algorithm, and the ellipsoidal fine particles
were prepared by extending ganoderma lucidum spores’ burning time. The size distribution and optical thick-
ness of the ellipsoidal fine particles were measured by Malvern Spraytec and a light power meter, respect-
ively. The simulation results can be proven by combining the experiment with the simulation. The results
show that with an increase in the concentration of black carbon ellipsoidal fine particles, the Degree Of Polar-
ization (DOP) of the horizontal, vertical, 45° linearly polarized and the right circularly polarized light all de-
crease, and the polarization preservation ability of three kinds of linear polarizations are basically consistent.
The polarization preservation ability of the circularly polarized light gradually exceeds the linearly polarized
light with an increase in concentration. The gap between the linear and circular polarizations becomes larger
as it reaches its maximum value at 3.12 optical thickness. When the optical thickness is greater than 3.12, the
DOP difference between the circularly and the linearly polarized lights tend to be stable. By calculation, the
percent agreement between the simulation and the experiment is better than 70.84%. These results can ex-
pand the environmental applicable range of polarization detection and provide theoretical support for study-

ing the polarization detection of atmospheric non-spherical particles.
Key words: multiple scattering; polarization transmission characteristic; Monte Carlo simulation; T-matrix;

ellipsoidal fine particles
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