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Study of interference of the radiative transfer induced by local and global
structures of biological tissues and development of theoretical calculations of
the light scattering properties

Fujii, Hiroyuki

3,200,000

This study considered dense colloidal suspensions in water as optical
phantoms of biological tissues, and examined the light scattering properties in the colloidal
suspensions by numerical calculations for the electromagnetic scattering and radiative transfer
theories, and by light reflectance measurements based on the time-correlated single photon counting
system. Especially, we investigated the light interference effects on the scattering properties in
the suspensions at different volume fractions from 0.1 to 20%. We developed a theory of the
interference effects in polydisperse systems based on the electromagnetic theory, while a
conventional theory of the interference effects can not fully treat the polydispersity. Our
numerical calculations showed conditions where the interference strongly influences the scattering
properties. Time-resolved light reflectance measurements supported our numerical results.
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