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In this research project, we aim to combine high-precision and high-efficiency selective excitation of
guantum states with the high spatial resolution of ion imaging methods to perform real-space observation of
the dynamics of molecular reactions of gas-phase molecules. During the one-year research period, we
mainly focused on the construction and improvement of the imaging system. As a demonstration of the
constructed observation system, we investigated the predissociation dynamics in the highly excited Og*
Rydberg state of the Br,, and the UV dissociation dynamics of acyl halides. In the predissociation dynamics
of Bry, analysis of the total kinetic energy release suggested the existence of the predissociation pathways
via the Og* ion-pair states that interact with the lower and/or excited-core O4* Rydberg states lying at long
internuclear distance regions thorough the avoided crossing. We found that the UV dissociation dynamics
of acyl halides is completely different from the conventional organic reaction theory (Norrish I-type reaction).
The UV photodissociation of acyl halides proceeds through a stepwise reaction mechanism in which strong
bonds are broken first, followed by weak bonds. Currently, we are trying to explain the difference from
conventional organic reaction theory from a theoretical model by performing highly accurate quantum
chemical calculations.




