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Development of new technique for spectral measurement in scattering medium using
time-reverse principle with phase-conjugate wave
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We conducted this research to open a new possibility for the localized
spectral measurement in a turbid medium by introducing the new time-reversal principle using a
phase-conjugate wave. The following accomplishments were achieved.
1. In theoretical analysis, we made the fundamental measurement technique to realize the proposed
method clear. 2. Through repeated simulation, we optimized the function of the proposed technique.
3. We developed the measurement system to realize the time-reversal principle using the
phase-conjugate light. 4. We confirmed the ability of the developed system using a model phantom of
animal tissue. 5. We verified the applicability of the system to an animal body in the experiment
with chicken breast meat. 6. The result of this study is published in a prestigious journal,
Biomedical Optics Express of the Optical Society of America.
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Fig. 1. Digital phase-conjugate light
generation system: (a) phase-only
modulation. (b) phase and inten-
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Fig.2 Experimental system to restore incident
light shape from scattered light: (a) in-
tensity recording, (b) phase recording, (c)
generation of phase-conjugate light.
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Fig.3 Verification for generation of
phase-conjugate light: (a) incident light
pattern, (b) observed image with no res-
toration, (c) image with phase-conjugate
and intensity modulation.
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Fig.4 Effect of intensity-component and
phase-component on scattering suppression
using phase-conjugate light: (a) incident
light pattern, (b) observed image with
phase-conjugate restoration, (c) observed
image with intensity restoration, (d) image
with phase conjugate and intensity modula-
tion.
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Fig.5 Verification for influence of intensity com-
ponent on biological sample: (a) incident light
pattern, (b) observed image with
phase-conjugate restoration, (c) image with
phase-conjugate and intensity modulation.
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