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By combining atomic force microscopy and scanning tunneling microscopy with
inelastic electron tunneling spectroscopy, the interaction process between the metallic tip of a
microscope and a single molecule/a single atom has been investigated by collaborating with Prof.
Giessibl in Regensburg University. Firstly, the measurement system had been improved such that (1)
the high-resolution vibrational spectroscopy is possible and (2) both of AFM and IETS measurements
are possible for a very small tip surface distance. Then, the interaction process between a single
molecule and a metallic tip including the molecular configuration change has been deeply understood
for the attractive force regime to the repulsive force regime. On the other hand, it was found that
thelinelastic signal for a single atom on a surface is considerably weaker than the case of a single
molecule.
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