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Photon—-upconversion is a technique for changing wavelength of |ight from longer to shorter by applying
combination of organic dye molecule. Especially, development of near—-infrared photon-upconversion
material, which can change near—infrared light to visible light is expected to increase the efficiency
of solar—cell drastically. For the development of these material, a molecule which can absorb
near—infrared light is necessary. However such absorber (dye molecule) is very limited

In this study, we focused on |igand—-protected metal cluster as an efficient absorber of near—-infrared
light, and attempted to create metal cluster-dye interlinked system.

First, we measured redox potentials of various |igand-protected gold clusters we synthesized, and
picked some combinations of gold cluster and fluorescent dye, which are expected to show
photon-upconversion phenomenon. Next, we synthesized thiol-introduced dye. Some combination of gold
cluster and dye-thiol were dissolved into solvent, we tried to introduce dye-thiol ligand into
cluster—surface. However, since the dye-thiol is a bulky ligand and less reactivity, it was difficult
to introduce dye-ligand into cluster—surface.

On the other hand, we found that | igand—protected silver cluster which we succeeded in precise synthesis
shows triplet excited state by measurement of electron spin resonance. This finding indicates that our
silver cluster is acandidate molecule for absorber of photon-upconversion. Furthermore, by the detailed
analysis of photoluminescence measurement of this silver cluster, we found that the photoluminescence
[ifetime of our silver cluster drastically depends on the number of ligand. These ligands are in
binding—dissociation equilibrium. We could achieved determination of such equilibrium constants for
the first time. It is expected to be able to create photon-upconversion material by using our silver
cluster, whose photochemical properties are well known




