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Development of Metal Nanocluster Glasses with Near-Infrared Photoluminescence Activity
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Silver clusters with near-infrared (NIR) photoluminescence activity over 750 nm were
developed. Trianionic Ags clusters were prepared in a self-assembling manner, exhibiting
red photoluminescence at 670 nm. In the present study, various counter cations were
employed for the Agy clusters in pyridine. The use of Ag*complex made the Ag cluster
luminescent at the NIR region at 770 nm with a photoluminescence quantum yield of ca. 40%.
Temperature dependent photoluminescence and ultrafast transient absorption spectroscopies
revealed the photoluminescence mechanism, being attributed to stabilization of excited state
by the interaction between the cluster body and counter cations in the excited state. Since
the Ag cluster possesses an asymmetric structure, the enantioseparated clusters afforded
circularly polarized luminescence (CPL) activity. Furthermore, assemblies of the Aga
clusters bridged by the bind of alkali metal ions were demonstrated.
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Fig.1 PLspectral change of Agoy  Fig.2 Xray crystal structure of  Fig.3 Possible energy diagram
clusters upon addition of the Ag(I)-modified Aga for the Ag(I)-modified
Ag () complex. clusters. Ag clusters.
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Fig.7 Self-assembled structures of Ags clusters mediated by the coordination of
(a) Cs*and (b) K* ions.
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