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Vibrational spectroscopy is essential for qualitative analysis because it measures the
molecular fingerprint region, but it suffers from low sensitivity. We are developing a
methodology to detect molecules with high sensitivity by utilizing the phenomenon that the
plasmon resonance spectrum is modulated by the Fano resonance of the infrared plasmon mode
and the molecular vibrational mode. Previous our studies have used Au nanochain structures
that exhibit plasmon resonance in the mid-infrared and far-infrared wavelength regions.
However, plasmonic properties such as localization of the near- field are lost because the
structure size becomes large when Au is used as a plasmonic material. Here, therefore, we
focused on graphene, which exhibits efficient plasmon resonance in the infrared wavelength
region. In this study, we aimed to clarify the infrared plasmonic properties of graphene
nanostructures and the influence of the substrate.
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