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Development of time-reversal measurement technique using phase-conjugate wave
for noninvasive spectral analysis of animal body
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For noninvasive spectral analysis_in a human body, we attempted the
development of a localized absorption measurement technique in a turbid medium by introducing a new
time-reversal principle using a phase-conjugate light. The following accomplishments were achieved,
and clear imaging of internal structure in a turbid medium became possible.

(1) A new technique to generate phase-conjugate light with intensity modulation was devised. (2)
An experimental system for the time-reversal phenomenon was developed and improved. (3) The
scattering suppression ability of the proposed technique was evaluated. (4) The independence of the
scattering suppression on the light absorption in the medium was confirmed. (5) The system
performance was improved by increasing the coherent length of light source. (6) The applicability of
the proposed technique to animal tissue was verified.
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