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In this study we developed state-of-the-art methods that enable phgsical
properties analysis and thier chemical imaging of functional materials at nanometer scale by
combining multiple electron spectroscopic methods associated with scanning transmission electron
microscopy. The method involves information/statistical methods to process the obtained big size
datasets. The methods applied to analyses of environmental, energy, magnetic and biological
materials, thereby clarifying the site occupancies and chemical states of dopant elements in manners
that the conventional diffraction and microscopic methods have never accessed.
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