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Direct observation of multi-alloy sub-nanoclusters using transmission electron microscopy
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This study aims at direct observation and the structural analysis of multi-element alloy sub-
nanoclusters using atomic resolution STEM. This microscopic analysis enables statistical
analysis of structure by directly observing each atom one by one rather than the average
structure based on XAFS and X-ray diffraction methods. Identification of elements at the
monatomic scale in the image is essential for structural analysis using electron microscopy. In
the previous study, multi-element samples were prepared, and elemental identification by
brightness difference based on the Z-contrast principle of ADF-STEM was carried out and
succeeded in the elemental identification of Au, Ag, and Cu. This study aims to expand the
identifiable elemental species. In this study, we have improved our ability to identify elements
by tracking and analyzing movies of atomic dynamics, and have succeeded in direct
observation of atomic dynamics in quaternary and quintet alloy clusters combining various
metal species.

Keywords : STEM; clusters, alloy

ARFTEIX, JR R &2 A7 5 AEBLERE T Hi8EE (STEM)Z V7 B 822
\ZE D2 Bet 7 2R OREMRIZ B L LT\ 5, XAFS <° X #RIEHT CTE 5
DB Tld/e < VR FORRIEF 1 1| DA EHEEET 5 2 L1125 RFES
T ORI & BEEHE 2T 2 B 455, B IS A AW AR SRR I, B OB
JFA A — )V COILFEDHBNBARA R ThH D, HATHIETIX, ADF-STEM O Z =1
N A NOFEERIZEE SO DI K 5 e FilB 21T\, 3 555% (Au,Ag,Cu) £T
DOILFEBANT LD L T2 Dy ABFFE CIEB rIRE 2R R OJLELY B4, 4 ElZ
JRFERROENEZ b T v X ST D 2 STk, TERBIGE AN B S, Mia
SR EHAGDETZ 48R, STEROEERY T AX—DJRT-X A F 7 ZADEEE
B\ LTz oHET 5,

1) M. Inazu et al., Nat. Commun. 2022, 13, 2968.

© The Chemical Society of Japan -A1452-2am-04 -



