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Elucidation of the dynamic structure of metal clusters by direct observation of atomic dynamics
('Labratory for chemistry and life science institute of innovative research, Tokyo Institute of
Technology) ORyo Oguro,! Yuji Akada,! Masataka Yoshida!, Takane Imaoka,! Kimihisa
Yamamoto'

Sub-nano scale (about 1 nm in diameter) metallic particles exhibit unique properties that differ
from those of metal nanoparticles and bulk metals. For example, significant changes in the
catalytic activity and other physical properties are induced by the slight differences in the
atomicity and elements (cluster composition). However, conventional structural analysis
methods, such as X-ray absorption spectroscopy (XAS) and diffraction (XRD), are insufficient
because of the dynamic atomic coordinate of metallic sub-nano particles.

In this study, we directly observed the atomic coordinate structure of metal sub-nano particles
in real-time using an annular dark-field scanning transmission electron microscope (ADF-
STEM) with atomic resolution to explore their structural properties. We have successfully
performed ADF-STEM observations of graphene-supported Au, and Pt, (n = 3~6) and
classified the atomic coordinate structures to indicate the differences in each elemental species.
In the present report, we will report the development of an image analysis method for the
elucidation of the dynamic atomic coordination structure. The differences in the structural
distributions by cluster compositions are discussed using a dimensionality reduction analysis.
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Fig. ADF-STEM images of (a), (b) Au,and (c), (d) Pt,
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