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Abstract

STM is a useful tool for spectroscopy utilizing its ultimate spatial resolution. STS including inelastic electron tunneling
spectroscopy (IETS) is not only applied to the static spectroscopy but also reflects dynamical phenomena as motion or
reaction of molecules induced by the excitation of molecular states, and is utilized to identify the quantum states of the
materials. Dynamical information includes as how molecular vibrations can couple with the relevant dynamical processes.
Some typical examples of how the fundamental excitation of vibration modes are coupled to chemical reactions at surfaces
will be given. Spin state of the molecule is another example of single molecule spectroscopy. Spin nature of molecules
strongly depends on the strength of the coupling between the molecule and the substrate. Using FePc as a model molecule,
changes in the spin state will be demonstrated.
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