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Tip-enhanced Raman spectroscopy (TERS), which is based on a plasmonic scanning probe
tip, is an essential technique that allows nano-scale analysis of molecules. In particular,
gap-mode TERS configuration allows access to ultra-high sensitive characterization and spatial
resolution down to the single molecular level. To further improve the spatial resolution, control
and understanding of the plasmonic property of the tip is indispensable. Here, I investigate the
plasmonic interaction in the gap of a metallic nano tip and a thin film system using
finite-difference time-domain (FDTD) method. The optical properties of the excited localized
surface plasmon at the metallic gap are elucidated by changing the thickness of the thin film.
The localized surface plasmon at the tip is hybridized with a continuum of surface plasmon on
the film, which exhibits the tunable resonance energy of the localized surface plasmon at the
gap according to the film thickness. Field enhancement confined at the gap under the plasmon

resonance condition is discussed with respect to sensitivity and resolution.
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Raman Nanoscopy Configuration for the FDTD analysis Comparison with nanoparticle-film system
Provides us with a significant color-image of molecules at the nano-scale
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Finite-difference time-domain (FDTD) analysis

Electric and magnetic field vector components are calculated according to
the descritized Maxwell equations.
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