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Research Contents ‘ Nondestructive Measurement Using Optical Methods

In recent years, global environmental issues have been highlighted. Therefore, our laboratory focuses on
research on growth / health diagnosis and bioactivity information based on the optical characteristics of
plants and agricultural products. In addition, solar cell materials are being developed as a solution to
energy problems, but we are also working on the physical properties of CZTS compound semiconductors.
The research theme is multidisciplinary research across engineering, biology and chemistry.
Nondestructive quality assessment of agricultural products

Currently, we are mainly developing non-destructive quality inspection methods for tomatoes. In order to
cultivate labor shortages and high-value-added vegetables, we are developing a system that can fully
automate the cultivation, harvesting, and quality evaluation using robot technology as a cross-disciplinary
project. This laboratory is in charge of developing a non-destructive quality inspection system for sugar
acidity and umami in a harvesting and sorting studio. By measuring not only umami but also chlorophyll,
which is responsible for photosynthesis, it is possible to obtain an index of freshness and internal
information on the growth process.

Optical evaluation of multicomponent compound semiconductors for solar cells using Raman spectrosco
and photoluminescence

Optical evaluation is necessary as a basic physical property for producing and evaluating high-quality
solar cells. In particular, CZTS compound semiconductors that are currently being researched are new
materials, so fundamental physical properties for the elucidation of the mechanism are very important.
Information on crystallinity and imperfection of materials is clarified using Raman spectroscopy and
photoluminescence methods.
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Available Facilities and Equipment

Multichannel spectral system PMA-12 (Hamamatsu) Fluorescence Steady-State spectrometers (HORIBA Scientific)

Quantaurus-Tau Fluorescence lifetime spectrometer Raman Spectroscopy U1000 (HORIBA Scientific)

Quantaurus-QY Absolute PL quantum yield spectrometer Raman Imaging System CPRIS-1I-532C
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