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Abstract

Imaging of tissues using visible or near infrared light is of great interest in medicine. Using
frequency domain methods, we have theoretically and experimentally studied the effect of an
absorbing and/or reflecting edge on sinusoidally intensity-modulated light propagating
through strongly scattering media. The theoretical study is based on the diffusion
approximation to the Boltzmann equation and on the solutions to the Helmholtz equation in
the two-fold Riemann's space given by H. S. Carslaw. The predictions of the diffusion model
are in excellent agreement with data obtained from Monte Carlo simulations and experiments
performed on a strongly scattering medium with different degrees of absorption. These
studies provide a theoretical basis for the understanding of light propagation in tissues and
allow for determination of the conditions for obtaining maximum resolution and penetration.
This work was funded by the National Institutes of Health, grant RRO3155.





