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Quantitative evaluation of nanogap migration distance in single molecule measurement (! The
Institute of Scientific and Industrial Research, Osaka University) O Takuto Kanda,' Yuki
Komoto,! Makusu Tsutsui,! Masateru Taniguchi!

In a break junction single-molecule measurement, the structure of the gold electrodes is
important because single-molecule conductance changes easily due to the difference in the
bonding structure between the molecule and the Au nanogaps and the structure of the gold
atomic electrodes. However, changes of the electrode structure caused by breaking prosses
have not investigated yet. In this study, to evaluate nanogap migration distance quantitatively,
the analysis method of the nanogap extension distance after the gold electrode break, which
has been applied for analysis of single metal atomic junction, is utilized for the alkanedithiol
single molecule measurement. The analysis reveals that alkanedithiol enhances the nanogap
migration distance broadening. To investigate the origin of nanogap width extension, we
measured conductance behavior while the distance between nanogaps were fixed. The
conductance change rate of the alkanedithiol while gap distance was fixed is similar to one of
blank. The similar behaviors of nanogap broadening suggest that the alkanedithiol enhances
nanogap migration distance due to the gold electrodes migration during junction rupture.
Keywords :single-molecule measurement, mechanically controllable break junction technique,
nano technology
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