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Characterization of atomic miscibility in sub-nano alloy clusters using a scanning transmission
electron microscope 1. (1. Lab. for Chemistry and Life Science, Science Tokyo) OKohsei
Yamada', Noa Naiki', Yuji Akada, Masataka Yoshida', Takane Imaoka', Kimihisa Yamamoto'

Sub-nanoclusters (~1 nm or smaller) exhibit extraordinary miscibility, even in systems like
phase-separating alloys or metal-oxide combinations. Using ADF-STEM, we observed their
internal structures and atomic dynamics and developed a sub-nanoscale miscibility evaluation
method focusing on heteroatomic bonding. This enabled the creation of miscibility state
diagrams based on atomic composition and configuration. We present diagrams for several
binary alloy sub-nanoclusters and discuss their characteristics.

Keywords : binary alloy, Scanning Transmission Electron Microscope, elemental miscibility,
alloy cluster, image analysis

FifE 1 mBBESCENLUTOY 7T 7 T A —IZBWT, 7Ly R0 k1Tl
FASBEL T LE DA SR LMD X 5 AEbHICBENTHE RS
B O RBMEEN BT 5 Z ENEERH SN TS B, ZONEEECHRTEEE
SRR R 2 AR B - WA AS (ADF-STEM) 4 FH N CIELEEEIEE L, AT Ic L v
R RESICER L=V 7 ) A7 — )L COTLEFERM I EZ B L0 T
o I %%%nm*%%%& T WA R - AR U7 AR RE 2 R AR L 7Y
TF ) A — BT DMK IEX BT 5 Z E N TE S (Fig. 1), AFERTIE
BED TR EEY T T AL —ZOWTHIEMIREE & 1ERL L, N0k

EUSSIANE T ffé

Atom|c fra(non of Zr

Number of atoms

Element and Cluster . e .
Identification Mcibiicy Evatuation Miscibility State Diagram

STEM Image

Fig.1  Process for evaluating inter-atomic
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