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　材料の電気的、磁気的、光学的などの物性に関して、量子力学を
用いて原子レベルのミクロな視点に立ち、特に、極微量な添加元素
や欠陥導入による機能発現機構の解明と、それらの知見に基づく新
規機能性材料創製を目指した基礎研究を進めています。その中でも
近年特に、“光と物質の相互作用”に焦点を絞り、希土類フリー蛍
光体、アップコンバージョン蛍光体、有機無機ハイブリッドペロブ
スカイトを用いた次世代太陽電池などを対象として、シンクロトロ
ン放射光を用いたX線分光や電子分光などの先端分析や、第一原理
計算を用いた電子状態解析を進めています。
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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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■代表論文および著書/Representative publications

CaAl12O19の結晶構造（左図）とCaAl12(1-x)Mn12xO19の蛍光スペクトル（右図）

Crystal structure of CaAl12O19 (left) and observed photoluminescence spectra of CaAl12(1-x)Mn12xO19 (right).
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