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Abstract The scattered light distributions of particles with different parameters of size, shape and refractive

index are simulated with Mie theory and finite difference time domain (FDTD) software. The feasibility of

particle shape inversed method with scattering intensity distribution and asymmetrical factor is discussed.
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Based on this result, a real-time aerosol particle shape identification device (RAPSID) is developed. It can
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collect the forward scattered light pattern with scattering angle from 5 to 19 degree by an ICCD camera. The

pattern of an 8 pm polystyrene sphere particle is approximately consistent with the result of Mie scattering
image and inversed calculation results.
=1

calculation, which verifies the accuracy of RAPSID. The test results of RAPSID for aerosol particles with

different sizes show that particles of spherical, rhabdoid and other shapes can be distinguished from scattering
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Fig.2 (a) Scattering distribution curve of sphere particles with a diameter of 1, 2,4 and 8 wm (m=1.59); (b) scattering distribution

curve of sphere particles with an index of refraction of 1.33,1.59,2 and 2.5 (D=4 pm)
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Table 1 Parameters of simulation particles

Ev A

k= ()

Particle shape Particle size /pm Dy /pm Index of refraction
Sphere d=2 2 1.59
Sphere d=2 2 1.95+0.66i1
Sphere d=2 2 1.33
Sphere d=3 3 1.59
Sphere d=4 4 1.59

Ellipsoid a=0.78, b=1.5 2 1.59
Ellipsoid a=0.61, b=2 2 1.59
Ellipsoid a=0.5, b=2.5 2 1.59
Rhabdoid 1=4, w=0.8 2 1.59
Cube 1=1.4472 2 1.59
Spiral 1=4.5, w=1.9 / 1.59
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Fig.4 A;versus scattering angle for individual particles
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Fig.5 Integrated scattering intensity within 5°~20° scattering angle versus azimuth angle for individual particles
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