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Measurement of electronegativity of individual atoms using atomic force
microscopy
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Non-contact atomic force microscopy (AFM) is one of the most powerful
imaging techniques. Using AFM, one can measure individual atomic forces between the tip apex atoms
and surface atoms. This unique technique allows us to verify the nature of the chemical bond
established by Pauling along with the progress of quantum chemistry. Understanding the individual
chemical bonds can be applied to atomic level surface analysis such as chemical identification and
characterization of single atoms on various surfaces.

We characterize individual chemical bonding force/energy by site-specific force spectroscopy.
Various surface atoms with dangling bonds were prepared on the Si(111)-(7x7) surfaces. Dependence of
the covalent bonding force/energy on different chemical species was systematically obtained. We
also successfully characterized the polar bond. This polar bonding energy between two atoms with
different electronegativity can be explained by Pauling’ s model.
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