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Synthesis of superatomic metal clusters by microdroplet chemistry and its
application to photoelectron imaging
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This study aims to develop a novel, cost-effective method to synthesize
gas-phase superatomic metal clusters via reduction reactions in microdroplets and analyze their
electronic structures using a highly efficient photoelectron imaging technique. Through
investigations of clusters such as Agl8 , Agl5Sc , Agl2M  (M=V, Nb, Ta), and Ag3 , we
successfully visualized their occupied molecular orbitals and characterize the discrete energy
levels and the angular momenta. The findings were supported by quantum chemical calculations and
ezDyson simulations, enabling the identification of orbital types (e.g., 1S, 1P, 1D 2S) and
structural symmetries. Notably, the work includes the first angular-momentum-resolved measurements
for binary clusters, providing experimental insights into electron behavior in complex quantum
systems. These achievements offer a foundation for further advancement in superatom-based material
science and quantum nanostructure research.
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