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We herein report on the status of the implementation of modulation excitation spectroscopy
(MES) at the International Institute for Carbon-Neutral Energy Research, Kyushu University.
Utilising experience gained in Switzerland, the goal is to establish a base for operando MES in
Japan. Currently, MES has been applied to infrared spectroscopy, Raman spectroscopy, X-ray
absorption spectroscopy (XAFS), and wide-angle/small-angle X-ray scattering spectroscopy
(WAXS/SAXS). MES not only significantly improves the S/N ratio of various spectroscopic
methods but also enables kinetic analysis of each component through phase-sensitive detection
(PSD). In collaboration with the Shimizu Laboratory at Hokkaido University, operando MES
is being utilised to elucidate various catalytic reaction mechanisms.
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