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Metal clusters are produced by means of the supersonic expansion of a seeded atomic beam or
laser vaporization technique. Their geometrical structures and electronic states have been
studied by the following experimental methods: (1) Metal clusters with a particular size and a spin
state are selected and focused with two hexapole magnets. Then the adiabatic ionization
potentials are measured by ultraviolet photoelectron spectroscopy. Also, the distribution of the
unpaired electrons and the equilibrium geometry are determined from analysis of the hyperfine
structures resulting from eleciron spin magnetic resonance. (2) Metal clusters are ionized by
collision with helium metastable atoms in the triplet state. The energy analysis of the emitted
electrons (MAES) provide information on the spatial extent of the valence orbitals concentrated
on the cluster surface. (3) Cluster anions are produced by using electron impact method and are
size-selected by a time-of-flight mass spectrometer. We are planning to measure their laser
photodetachment spectra to obtain the dependence of the electron affinity on the cluster size and

knowledge of vibrational structures in the neutral electronically excited states.
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