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Application on Circular Cylinder Particle Size Distribution Based on
Anomalous Diffraction Approximation

TANG Hong, SUN Xiao-gang, YUAN Gui-bin

(Department of Automation Measurement & Control, Harbin Institute of Technology » Harbin, Heilongjiang 150001, China)

Abstract In total light scattering particle sizing technique, the calculation of extinction efficiency based on Mie
theory can only be applied to the homogeneous spherical particles, what is important is that the Mie theory is
expensive in both time and resources. Using the anomalous diffraction approximation ( ADA) instead of Mie
extinction efficiency can simplify the inversion of particle size distribution. The feasibility and limitations of using the
anomalous diffraction approximation for calculating the extinction efficiency of circular cylinder particles are
investigated. The genetic algorithm is used to inverse the particle size distribution under the dependent model
algorithm. Simulation experiments illustrate that it is feasible to use the anomalous diffraction approximation to
inverse the circular cylinder particle size distribution in the total light scattering technique, and the inversion results
are steady and reliable. The inversion error is 5. 7% when 3% relative error is put in the extinction measurement
values. The method has advantages of simplicity, rapidity, and suitability for in-line particle size measurement,
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Table 1 Settings used in simple GA inversion

Parameter Setting
Population size 50
Scaling function Proportional

Selection function Stochastic uniform
Elite count 2
Crossover fraction 0.6
Mutation function Adaptive feasible
Crossover function Two points

Generations 200
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