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Basic researches on the materials properties, such as electronic,
magnetic and optical properties, have been carried out at an atomic
level in microscopic view point by using the quantum mechanics.
Especially mechanism of newly appeared functions by dilute doping
is studied, on whose knowledge new functional materials have been
developed. Focusing upon the “interaction between light and matter”
in these years, cutting-edge X-ray and electron spectroscopies
using synchrotron radiations and first-principles electronic structure
calculations have been conducted for various kinds of functional
materials, e.g., rare-earth free red-emitting phosphors, up-conversion
type phosphors, and next generation solar cells with organic-
inorganic hybrid perovskite.
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Crystal structure of CaAl;,0;, (left) and observed photoluminescence spectra of CaAl;,;.,Mn;5,049 (right).
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