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Spectroscopic studies on jet-cooled molecular cluster cations have been carried out for the following
systems;
1. IR and electronic spectroscopy ofsfig(NHs).]* (n = 1 and 2) revealed that their stable forms are
of o-complex type, in which the ammonia moiety is covalently bonded to the benzene moiety as
expected as the reaction intermediate of nucleophilic substitution of aromatics. The similar structures of
[Benzene-(Methanal)® (n=2, 3) were also investigated in combination with quantum chemical
calculations.
2. H-bond network structures of @i,0), (n=20-200) were investigated by IR spectroscopy. It was
found that the spectral features of the clusters with increasing cluster size become similar to the
characteristic features of water and of ice, indicating the network morphology of the large-size clusters
transmutes gradually to those of the bulk systems. It was also found that the spectral feature depends on
the internal energy in the species.
3. Structures of neutral and cationic clusters of acetone and of acetic acid were investigated by using IR
spectroscopy based on vacuum-ultraviolet one-photon ionization detection. It was found that the
keto-enol transition is generated after the ionization for many clusters, such as their dimers, whereas
their neutrals are of the keto-form. The isomerization mechanism was discussed in relation to their
proton affinities and the potential surface of the proton-transfer coordinate.
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