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Mechano-Vibronic Effect Affecting to Tip-Enhanced Near-Field Raman Spectroscopy
Hiroyuki WATANABE

Tip-enhanced near-field Raman scattering (TERS) spectroscopy realizes observation of molecu-
lar vibrations near the tip apex. The tip provides a novel mechano-vibronic effect, as well as the
electromagnetic effect and the chemical effect analogously observed in the conventional surface-
enhanced Raman scattering (SERS). The mechano-vibronic effect means Raman frequency shifts
that occur as a result of molecular deformation pressurized by the tip apex. This effect became
clear by high-level vibrational calculations. The phenomenon of the frequency shifts shows
similar behavior to the Raman spectral changes obtained under extreme high-pressure conditions.
However, a difference is made in a way of molecular deformation between TERS and high
pressure Raman spectroscopy: the frequency shifts in TERS are due to uniaxial compression from
the tip, and the shifts in high pressure Raman are due to isotropic compression. Therefore, TERS
spectra are interesting from a point of view of deformed molecular structure.
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