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Measurement of Particle Size Distribution and Refractive Index Using
Azimuth-Resolved Based Diffuse Backscattering Light

Deng Yong Lu Qiang Luo Qingming
( The Key Laboratory of Biomedical Photonics of Ministry of Education, Wuhan National Laboratory
for Optoelectronics, Huazhong University of Science and Technology, Wuhan 430074)

Abstract: The measurement of particle size distribution and refractive index of the thin layers in two-layer tissue
phantoms by using the diffuse backscattering light dependent on the azimuth angle of the linearly polarized incident
light. In the two-layer model, the upper layer consists of polystyrene pheres suspension or HeLa cells, and the
bottom layer is intralipid solution. Optical properties of both layers are supposed to match those of biological tissue.
Based on Mie theory, the theoretical model for dependence of particle morphological parameters related polarized
diffuse backscattering light intensity on the polarization angle of the incident light is built up. The particle size
distribution and relative refractive index are derived by using inverse program of floating genetic algorithm.
Comparison of theoretical and experimental results are made, and it is found that the morphological structure
information of thin layer tissue can be drawn by measuring and analyzing the polarized differential signal of the
azimuth angle-dependent diffuse backscattering light.
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Fig.2 The measured parallel and perpendicular components, differential singal AI and calulations by Mie

theory in two-layer phantoms
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