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This study aimed at investigation of electrons in metal clusters in terms of
their competing behavior between localization and delocalization. First, we measured optical
absorption spectra of silver clusters in a broad size range from dimer up to 90-mer, which revealed
the change in their optical responses from molecular-like to nanoparticle-like behavior by
evaluating collectivity of electrons. Second, we investigated electronic structures of silver
clusters doped with a transition-metal atom by chemical reaction and photoelectron imaging
experiments. We found that an electron-counting rule governs the stability of clusters, where d
electrons participate through their delocalization upon encapsulation of the dopant atom.

Manipulating clusters in a single-atom precision, the present study made advances in nano materials
science.
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