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Photophysical Studies of Tetranuclear Silver Clusters with Short Ag—Ag Distances (Institute
of Industrial Science, The Univ. of Tokyo, *Graduate School of Engineering, The Univ. of
Tokyo) O Yoshimasa Wada,' > Reon Ishii,> Yusuke Sunada'-?

Monovalent complexes with coinage metals as the central atoms have been extensively
studied for their applications in luminescent materials due to their stable d'° electronic
configuration. However, monovalent Ag complexes are less capable of achieving low-energy
visible light emission compared to their congeners, owing to their wide energy gap". The
energy levels of orbitals formed over multiple metal centers, however, are known to be
influenced by intermetallic distances, enabling modulation of their photophysical properties.

In this study, we designed and synthesized two planar Ags clusters with short Ag-Ag
distances using bridging ligands terminated with Si or Ge atoms. Single-crystal X-ray
diffraction revealed that the Ag—Ag distances in both clusters were approximately 2.70 A,
among the shortest recorded for Ags clusters, with one exception. Furthermore, these Ags
clusters exhibited deep red emission with a peak maximum at approximately 700 nm. Quantum
chemical calculations confirmed that this emission is owing to the formation of low-energy
vacant orbitals localized at the center of the Ags cluster framework.
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