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Development of three-dimensional particle distribution measurement technique
using the wavelength dependence of optical penetration depth

Kakuta, Naoto
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1 mm 1450 nm

Since the absorption coefficients of water are significantly different
between wavelengths in near-infrared (NIR) absorption bands of water, the penetration depth of NIR
light into water depends on the wavelength. Using this wavelength dependence, we tried to obtain
particle distributions at each depth from reflection images. In experiments, multiple wavelengths
within the absorption band of water existing at a wavelength of 1450 nm were incident in turn to
water containing micro-particles in a channel with a depth of 1 mm, and the reflection images were
acquired by a synchronized NIR camera. The results demonstrated that the reflection images were
different between the wavelengths. Although the micro-particles could not be individually
distinguished, the depth ranges were estimated, indicating the validity of the principle and
measurement system of the proposed method.
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