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Direct observation of heterometallic bonding (‘Lab Chem. Life Sci, Tokyo Institute of
Technology, *JST-ERATO) OMinori Inazu,' Takane Imaoka,'? Kimihisa Yamamoto'~

The behavior of intermetallic bonds dependent on elements are still unrevealed. For example,
a nature of heterometallic dimer, namely element dependence, difference from the bulk, their
strength, is not yet known experimentally. This study aims to elucidate the elemental
dependence on the formation of heterometallic dimers by the direct observation and analysis
of metal dimers using atomic resolution HAADF-STEM imaging. Here we succeeded in
visualization of the formation and dissociation dynamics of labile dimers and trimers at atomic
resolution with elemental identifications. The video recordings were carried out by combining
STEM together with elemental identification based on the Z-contrast principle. This method
allows the identification of moving atoms even at low electron doses. Although the observed
molecules are labile, we could directly visualize the short-lived molecules that have not been
observed.
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4 [al, HAADF-STEM @ Z 21> kT A b OJFEFRHEEE oc Z2) 12 S 7o ek bk &
E LT-(Fig. 2). ATFEIEBRESMET T STEM Bl H o) < R -2 A T &
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Fig. 1 HAADF-STEM image of hetero-atomic dispersion Fig. 2 Histogram of normalized ADF intensity. (A) Au, (B) Ag/Cu, (C) Au/Ag dispersion, respectively.
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