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Vibration of a single molecule in an external force field
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We have investigated the relationship between the force exerted on a single
carbon monoxide molecule on a copper surface and the vibrational energy shift of the CO molecule by
combining Atomic Force Microscopy and Inelastic Electron Tunneling Spectroscopy based on Scanning
Tunneling Microscopy. We have interpreted the vibrational energy shifts of a CO molecule based on
the classical pendulum model, where we found that the experimental energy shifts are well reproduced

by considering the bond elongation effect in addition to the forced field perturbation. The result
was published in Proceedings of the National Academy of Sciences of the United States of America 115
(2018) 4571-4576.
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