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Aerosol Particle Measurement by Laser Diode Light Scattering 

HUANG Hui-jie, ZHAO Yong-kai, REN Bing-qiang, 

CHENG Zhao-gu, DU Long-long, LU Dun-wu 
(Shanghai Institute if Optics and Fine Mechanics, The Chinese Academy if Sciences, Shanghai 201800) 

Abstract A laser diode based optical system which can measure aerosol particle size and concentration is described in this 

paper. The light scattering response characteristics of the system are calculated based on Mie light scattering theory. Some 

experimental results show that the system has high counting accuracy, efficiency and reproducibility, and suitable for 

verification of cleanliness class and measurement of ambient aerosol size distribution. 
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Fig. 1 Diagram of the laser diode based optical system 

1: laser diode; 2: collimation lens; 3: cylindrical focusing lens; 4: 

sensitive volum e; 5 : light trap; 6: spherical mirror; 7 : focusing 

lens; 8: rectangular fi eld slit; 9: photom ultiplier tube; 10: aerosol 

inlet; 11: aerosol outlet 

Table 1 Parameters of the optical system 

Light source 

Cylindrical focusing lens 

Collecting aperture 

half angle j3 

Inclining angle between 

illumination and 

collecting axes til 

Scattering angle 8 

Curvature radius of 

spherical mirrors 

Sensitive volume 

10m W laser diode at 650 nm 

[' = 70 mm, DOF= l. 6 mm 

440 

900 

460 
- 1340 

20 mm 

1. 6 mm x 1. 6 mm x O. 023 mm 
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Fig.2 Theoretical scattered light flux to particle diameters 

of some refractive indices 
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Table 2 Measured results of PSL particles (particle&" min) 

PSL Size channeV J.lm 

diam et er/ J.lm >0. 3 0. 3- 0. 5 0. 5- 0. 7 0. 7- 1. 0 1. 0- 2. 0 2. 0- 5. 0 > 5. 0 

0. 532 11266 992 8734 1362 134 44 0 10274( >0. 5 J.lm) 
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Table 3 Ten successive measurement results of O. 532 J.lm PSL particle (particle&" min) 

Size channel 

/J.lm 1 2 3 4 
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Table 4 Measured ambient aerosol size distribution 

Size channeV J.lm Measured concentration! particles/liter 
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- fitted curve 
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Fig . 3 Ambient aerosol size distribution 
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