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Electronic structures of transition-metal-doped silver cluster ions
studied by reactivity with oxygen
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[ Abstract] We investigate reactivity of transition-metal-doped silver clusters toward an
oxygen molecule both for cations and anions, AgNM”* (M = Ni, Co, and Sc), to examine
electron-counting effects. ~We primarily focus on 18 valence-electron systems: Ag7Ni,
AgsCo™, AgoNi*, Ag10Co", AgiaSc™, and Agi¢Sc”. The larger four species among these were
found to exhibit a local minimum in the reactivity as a function of size N. This behavior is
explained by electronic-shell closure with contribution of 3d electrons through s—d
hybridization. In contrast, AgsNi~ and AggCo  are exceptions, showing moderately high
reactivity. DFT calculations reveal that the dopant needs to be encapsulated for 3d electrons
to be delocalized. Clusters show high reactivity when the encapsulation is incomplete, as
commonly observed for small clusters with N < 6.
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