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Observation and Analysis of Dynamic Atomic Coordination Structure in Metal Sub-nano
particles Using Electron Microscopy (Laboratory for Chemistry and Life Science, Tokyo
Institute of Technology) Ryo Oguro, Tetsuya Toyonaga, Takane Imaoka, Kimihisa Yamamoto

Sub-nano scale metal sub-nano particles, which consist of several to several dozen atoms, have
unique features such as an amorphous structure that is different from the crystalline structure
of bulk or nanoparticles. In this study, we use scanning transmission electron microscopy
(STEM) with atomic resolution to directly image individual metal sub-nano particles and
investigate their structure and dynamics. Au,, Pt, (n = 3~6) clusters were imaged by STEM and
the positions of metal atoms were successfully obtained through image processing. The
presence or absence of bonding between atoms is determined, and a classification method of
the atomic coordination structure based on the bonding mode inside the cluster is proposed. In
addition, the distribution of bond angles inside the clusters was investigated. Using these
methods, we report the similarities and differences in the atomic coordination structure of metal
sub-nano particles depending on the metal species and the number of atoms.
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Fig. 1 HAADF-STEM image of (a) wide area image (16.72 nm square) and (b) single Au,
cluster (2.09 nm square)
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