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Near-Field Raman Spectroscopy Using Radially Polarized Beam

Norihiko HAYAZAWA*, Yuika SAITO* and Satoshi KAWATA***

We investigate the polarization property in tip-enhanced Raman spectroscopy by employing a
radial plate consisting of four divided half-wave plates each with a different orientation of the
slow axis. The radial plate provides either radial or azimuthal polarization, which is converted
to longitudinal (parallel to the tip axis) or lateral (perpendicular to the tip axis) polarization of
the electric field on the sample plane by a high NA objective lens. In the case of a sharp metallic
probe tip, longitudinal field component efficiently excites surface plasmon polaritons at the tip

apex, resulting in higher electric field enhancement.
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