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Detection method of Two-Dimensional Distribution of the Phase State of Water
using Near-Infrared Light-Absorption
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We have developed a detection method of two-dimensional distribution of the
phase state of water using near-infrared light-absorption. In this case, we focused on the
light-absorption characteristics of water. It is known that the absorption peak shifts to longer
wavelength when the liquid phase (water state) changes into the solid phase (ice state). We have
proposed a new evaluation index based on absorbed light intensity ratio at two wavelengths. The
experimental results showed that the proposed evaluation index can be used as a criterion to detect
the liquid phase or the solid phase. To get the two-dimensional distribution of the index, we have
proposed a detection method with new image capturing optics. It has been confirmed that this method
is effective for two-dimensional monitoring the water freezing process with supercooling by the
experiment.
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