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Dating back to my school days, I did not really study, but was totally absorbed in sports (long
distance). However, my encounter with in situ/operando vibrational spectroscopy turned my research
life upside down. This seminar first introduces my unique career step overseas as a Japanese
scientist and then presents the concept and theory of modulation excitation IR spectroscopy (MES-
IR). MES-IR is a powerful tool to uncover underlying mechanisms at solid—gas and solid-liquid
interfaces of heterogeneous catalysis. Of several applications, I demonstrate two cases: (1)
heterogeneous asymmetric catalysis, (2) methanol synthesis from carbon dioxide.
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