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Simulations on High-Concentration Effects of Transmission Fluctuation
Spectrometry with Temporal Correlation with Infinitesimally Thin Beam

Yu Bin Shen Jianqi
(Institute of Science, University of Shanghai for Science and Technology . Shanghai 200093)

Abstract: Transmission fluctuation spectrometry with temporal or sptail correlation is being developed as a new
method of particle size analysis, in which the particle size distribution and particle concentration can be measured
simultaneously, and real-time online measurements can be realized. As the particle concentration increases, the
measured transmission fluctuation spectrum deviates gradually from the theory due to the effects of high particle
concentration. The high-concentration effects of transmission fluctuation spectrometry with temporal correlation
(TFS-TC) are studied with numerical simulation whereby an infinitesimally thin beam is employed and some
experimental evidence is also presented. As a result, the correlation spectrum is affected only by the monolayer
structure. As the particle concentration increases, the transition function deviates from the theory and shifts to the
range of smaller dimensionless correlation time gradually, the step height of the trasition function is unchanged.
Key words: scattering; transmission fluctuation spectrometry with temporal correlation; high-concentration
effects; simulations; the monolayer structure effect
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Fig. 1 Transition functions of the ETP through a monolayer irradiated by an infinitesimally narrow beam.

(a) The theoretical results, (b) the simulated results
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