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A Study of Electronic Structures of Ni-Doped Ag Cluster Anions
through Reaction with Oxygen
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[Abstract] We investigated reaction of Ni-doped silver cluster anions, AgnNi~ (N = 3-14),
with oxygen. The reaction-rate constants of AgnNi~ were compared with those of Agn™. It was
found that AgnNi~ is more reactive than Agn~ due to contribution of Ni 3d electrons. We also
found that odd electron clusters are more reactive than even ones at N > 7 due to an unpaired
electron. On the other hand, at N < 7, the odd—even alternation exhibited an opposite trend,
I.e., even electron clusters were more reactive. DFT calculations showed that localized Ni 3d
orbitals possess one unpaired electron at N < 7. The even electron clusters, therefore, have
odd valence s electrons, hence two unpaired electrons in total, which would explain the reason
why the even electron clusters are more reactive. It is thus suggested that the reactivity of
AgnNi™ is influenced by the number of unpaired electrons in the cluster.
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Right panel: Ni 3d electrons. The blue dash line
represents the Fermi level at 0 eV, below which



