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Optical Glucose Monitoring Using Femtosecond Pulse Light

Takeshi YASUI and Yasuaki HORI

We have proposed a new optical glucose monitoring method using femtosecond one-color and
two-color pulse lights. This method is based on the dependency of the group refractive index and
dispersion on the glucose concentration. The concentration is informed as a time delay of the
femtosecond pulse light after passing through the sample solution when carried out a time-of-
flight measurement in combination with femtosecond pulse interferometry. Unwanted multiple-
scattered light has been effectively eliminated by a coherence gate in the femtosecond pulse
interferometry. Furthermore, we have demonstrated a multiple-scattering-free, glucose monitor-
ing via a measurement of a mixture of glucose and scattering medium.

Key words: glucose, femtosecond pulse light, multiple scattering, coherence gate, mterferometry,

time-of-flight, group refractive index
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