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A high-sensitive time-domain method to identify fluorescence targets in thick
biological tissue

Nishimura, Goro
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We studied the basic proBerties of scattering and light transport to improve
the identification of fluorophores embedded in biological tissue. We found that the excluded volume
effect dominantly affects the scattering coefficient in dense scattering material. On the other

hand, we also found that the angle-dependent temporal response function is well explained by

considering the flow term derived by the photon diffusion equation. Further, we have discussed the
identification of fluorophores with a simple shape for this distribution. First, we derived an
analytic expression of the fluorescence temporal response function with a cuboid shape and

demonstrated its identification. Then, we discussed a point target model of fluorophores for a

mathematical analysis of the inverse problem. We derived the analytic expression of the peak time of
the response function. We also proofed the minimum number of data to identify the target.
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