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Infrared-induced changes in the microscopic hydrogen-bonded structures of hydrated
phenol cations
(Kitasato Univ.) Masatoshi Moto, Yu Sakaue, Kenta Mizuse, Haruki Ishikawa

To investigate the dynamical behavior of the microscopic hydrogen-bonded structures, we
have observed the infrared (IR)-induced isomerizations of the hydrated phenol cations,
[PhOH(H20)e]*, in the cold ion trap. The occurrence of the isomerization was identified as a
change in the ultraviolet photodissociation (UVPD) spectra with IR excitation. In our
experimental condition, three isomers exist: isomers with a double-ring (DR) type, double-ring
with tail (DR+T) type, and ring with tail (RT) type hydrogen-bonded structures. Our
time-resolved IR pump-UV probe spectroscopy revealed that some of the IR-excited DR-type
isomers promptly isomerize to the chain (C)-type structure. Basically, the C-type isomers
generated are converted back to the DR-type isomer by the collision with the cold buffer gas
in the trap, while a small fraction isomerizes to the DR+T- and RT-type structures. Due to the
nature of the transition states, the isomerization rates are estimated to be different in order.
Details of the theoretically found isomerization paths are presented in the paper.
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