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Kurzfassung

Ultimate spatial resolution of scanning tunneling microscope (STM) enables us to observe the inner
electronic, vibrational [1-5] and spin [6] structures of a molecule adsorbed on solid surfaces. Vibrational
spectrum of a single molecule provides useful information not only for the chemical identification of the
molecule [1] but also for investigating how molecular vibrations can couple with the relevant dynamical
processes [2, 3]. The response of vibrationally mediated molecular motion to applied bias voltage, namely
an “action spectrum”, can reveal vibrational modes that excited through STM inelastic tunneling
processes, because the molecular motion is induced only via the inelastic tunneling processes [4]. Thus,
the action spectrum would be a candidate for detecting which vibrational mode is actually excited and
associated with molecular motions. The mechanism to excite vibrational modes of molecules is revealed
to be a resonant mechanism [5]. A theoretical analysis of the action spectrum even enabled us to learn
about the assorted excitation relevant for the reaction to occur [7]. Life-time of the vibrational excited state
was found to lengthen by inserting insulator thin film of MgO, decoupling the adsorbate and metal,
enabled to split water molecule by exciting the OH stretching mode [8].
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