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Shape classification of single aerosol particle using
near-forward optical scattering patterns calculation®

Zhang Jin-BiV?T Ding Lei” Wang Ying-Ping") Zheng Hai-Yang? Fang Li"

1) (Laboratory of Environmental Spectroscopy, Anhui Institute of Optics and Fine Mechanics, Chinese Academy of Sciences,
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2) (University of Chinese Academy of Sciences, Beijing 100049, China)

( Received 24 June 2014; revised manuscript received 22 August 2014 )

Abstract

Particle shapes can be distinguished by the properties of near-forward optical scattering patterns of particles. The
discrete dipole approximation method is used to calculate the light scattering patterns of Bacillus sphaericus, Bacillus
subtilis, Burkholderia pseudomallei based on their prolate spheroid models. Shape dependence of forward angle-resolved
light scattering intensity for nonspherical biological aerosol particles is discussed by simulating their light scattering
response of three detectors located in different azimuthal range. Combined with sphericity index method, forward
small angle (5°—20°) angle-resolved light scattering intensity has the ability to identify the elongated particles and
non-elongated particles under certain orientation conditions. This study can help not only design particle morphology

measurement instrument but also detect harmful biological aerosol rapidly.

Keywords: light scattering, biological aerosol, shape, orientation

PACS: 42.25.Fx, 42.68.Mj, 92.60.Mt DOI: 10.7498/aps.64.054202
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