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Development of Active-modulation Environmental TEM technique for Operando
Observations of "Pure" Dynamics of Chemical Reactions
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In this study, we investigated the development of a new "active modulation
type environmental electron microscope™ that can directly observe pure changes and behaviors caused
by the reaction phenomena themselves by eliminating the effects of electron irradiation, which has
been unavoidable in principle in in-situ electron microscopic observation.

The research group investigated the development of a new "active modulation type environmental
electron microscope” that can directly observe pure changes and behaviors caused by reaction
phenomena themselves, eliminating the effects of electron irradiation that have been unavoidable in
principle. Furthermore, we tried to apply it to direct quantitative analysis of the atomic-level
reaction field of noble metal nanoparticle catalysts in a gas atmosphere and gquantitative analysis
of battery reactions in electrolyte solutions for lithium-1on batteries and fuel cells, aiming to
establish an innovative method that can be widely used.
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