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Development of methodology to quantify electron transfer between single molecules
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In the present research project, we developed the first methodology by using molec
ular tip of scanning tunneling microscopy to quantify electron transfer taking place between a single mole
cule and adjacent another single molecule. This methodology allowed us to, for example, reveal that a hydr
ogen bond conducts electrons better than a covalent bond at short range. Moreover, we systematically inves
tigated the electron transfer between single molecules mediated by a variety of chemical interactions. The
se studies provided novel insights and phenomena mandatory for the future realization of molecular electro
nics.

In addition, we demonstrated that single-molecule detection of DNA can be achieved based on the methodolog
y for the measurement of the electron transfer between single molecules. Single-stranded DNA was utilized

as a probe tip, and hybridization of this DNA tip and target DNA induce electron tunneling through the res
ulting DNA duplex.
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