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Tip enhanced near—field Raman spectroscopy is a powerful method to analyze the chemical composition of
matter in nanometer spatial resolutions. However, for further improvement of the spatial resolution, the
detection sensitivity is a big issue. The near—field probe usually coated with metals because the movement
of free electrons in the metal surface couples with incident light (surface plasmon polariton) enhances the
Raman scattering signals. The enhancement phenomena are therefore affected by the electrons on the
metal surfaces. Here, we are targeting the electron enhancement effect to increase the sensitivity of the
microscope. We injected the extra electron on the metal surface and succeeded to observe the modulation
of surface plasmons. The experiment was first done under atmospheric conditions, and the similar electron
enhancement effect is expected also in liquid phase by creating the chemical species called “solvated
elections”. We are now challenging to increase the signal also in liquid phase toward the construction of
liquid near—field Raman system.




