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Particle Sizing by Interferometric Particle Imaging with Two Lights
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Abstract An experimental system of interferometric particle imaging with opposition of two laser— sheets
illumination at scattering angle 6=90° is presented. The center of particle imaged can be extracted through the
template matching correlation operation between the particle focused images and the particle mask image. The
focused image of each particle can then be achieved by using the center coordinate, the shape and size of the particle
mask image. The spacing of the doublet image of the individual particle is evaluated by the auto—correlation method
and Gaussian interpolation, and sub—pixel accuracy of the glare point separation extraction is acquired. Then particle
diameter is calculated. The result is that for particle diameter (46.54 + 0.50) um, the relative error is 3.42% for the
standard particles with diameter of 45 pm. The research results show that the experimental system and algorithm
presented in this paper are feasible.
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Fig.1 Schematic of interferometric particle imaging
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Fig.2 (a) Scattering light intensity of the different scattering orders for perpendicular polarization (p=0~5); (b) calculations
of the total scattering patterns using both GOM and Mie scattering, where d=45 pm, A =0.532 um, m=1.333
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Fig.3 Schematic of IPI with two lights illumination
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Fig.5 Schematic of IPI experimental system with two lights illumination
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Fig.6 Interferometric image and focused image of a single particle of (a) and (d) two beams illumination and
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Fig.7 Results of particle size measurement. (a) Focused image of particles; (b) matching correlation results;
(c) results of the center detecting; (d) doublet image of a particle in (a); (e) distribution of auto—correlation value result of (d)
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Table 1 Comparison of nominal diameter and measured value

Parameter Value
Nominal diameter /um 44.7 (peak particle size) 45 (mean particle size)
Measured diameter /pm 45.56+0.54 46.54+0.50
Absolute error /pm 0.86 1.54
Relative error /% 1.92 3.42
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