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Doping effect of rare-earth elements to metal clusters: s-f electron
interactions in ultrafine metals
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This study aimed at investigation of interaction between itinerant s
electrons and localized d and f electrons with quantized density of states in the finite regime. We
measured reaction kinetics of size-selected gas-phase lanthanide-doped silver clusters toward
oxygen to probe their electronic structures. Our results revealed that d electrons of the dopant
delocalize to contribute to electronic shell closure with s electrons, whereas f electrons remain
localized not to contribute to the shell closure.
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