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Measuring the parameters of transparent particle groups

ZENG Yong-shun, LIU Jia-ze, LI Wen-jun, GAO Chun-ping.,
GUO Chen-hui, WU Yong-bo, TANG Zhi-lie

(National Demonstration Center for Experimental Physics Education, School of Physics and

Telecommunication Engineering, South China Normal University, Guangzhou 510006, China)

Abstract. An interference detection system was designed to measure the parameters of transparent

particle groups, which could effectively record the light intensity distribution of transparent particle

groups near the first-order rainbow angle, and the Nussenzveig theory and improved quantum particle

groups algorithm were used to invert the recorded images, which could achieve the simultaneous

measurement of particle size distribution and refractive index of particle populations. The experimen-

tal results showed that the relative error of the refractive index was 0. 02% as the Lorenz-Mie theory

was used as the simulated light intensity signal, and the algorithm was used to inverse the simulated

particle group signal. The relative error of the average particle size was 2. 8% by experimentally meas-

uring the micro glass beads with a particle size of 400~600 pm. The relative error of the refractive in-

dex of ethanol spray with different concentrations was less than 0.7 %.

Key words: transparent particle groups; first-order rainbow angle; Nussenzveig theory; quantum

particle group optimization; particle size distribution; refractive index
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