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Quantitative investigation for ion-induced nucleation under non-equilibrium
conditions of association/dissociation reactions: experimental approaches for
elementary formation processes
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We performed stable and precise measurements compared with previous studies for
Gibbs free energy changes of stepwise association reactions of a water molecule to H30+(H20)n ions using
a fon drift tube with a selected ion injection. Furthermore, an empirical effective temperature of the
reaction equilibrium constants was obtained for association/dissociation reactions of a water molecule
to/from H30+(H20)n ions in a pure water vapor. The effective temperature means a representative physical
quantity of collision energy influenced by an electric field. It was found that a new parameter
describing electric field dependence of the effective temperature presumably reflects structures of
H30+(H20)n ions. We also performed R&D of ion handling methods in an RF ion trap, such as an ion mass
selection, in order to make use of RF ion traps for cluster formation experiments.
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