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Recently, we developed an experimental setup for mass analyzed threshold ionization (MATI) spectroscopy of metal clusters. In this
talk, we will first discuss the effects of scrambling and spoil fields on the lifetime of Rydberg states and on the ionization energy of
molecules. We have found that a strong ac scrambling field produced by a high voltage switch removes the highest Rydberg states, but
stabilizes those in lower energies. This effect allows the application of a larger spoil field for separating of prompt ions produced by
direct photoionization from those produced by delayed field ionization. We will evaluate the field effect by comparing the MATI and
zero electron kinetic energy (ZEKE) spectra of Sc-toluene. Moreover, we will discuss the growth processes and structures of scandium
oxide clusters.


