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Observation of chemical reaction and control of transition state by real-time
ultrafast spectroscopy
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Chemical reactions such as synthetic chemistry proceed on a long time scale
of milliseconds or more. This reaction can be described by a statistical approach using transition
state theory, and macroscopic kinetics. However, the molecule vibrates on the femtosecond time scale

during the reaction, and it is a dream of the chemists to see the time when it will go beyond the
saddle point of its transition state in the reaction.

In this research, we speed up ultra-fast spectroscopy as a method for spatio-temporally real-time
measurement or control of chemical reactions that occur on time scales such as seconds, minutes,
hours, and days. We also succeeded in developing a real-time microscopic imaging method to visualize

chemical reactions in the cell.
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