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Single Molecule Chemical Imaging
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To realize chemical imaging, we investigated fabrication methods of metal
nanoparticle (MNP) probes using FDTD simulation method, which predicted huge enhancement in Raman
scattering intensity at a nanogap between MNP and metal substrates in 400-800 nm, and was experimentally
confirmed. On the gap mode, we found that various transition metals even with large damping can be used
for huge Raman enhancement as far as we use silver or gold nanoparticles with a size larger than 50 nm.
Highly efficient attenuated total reflection optics to utilize both propagating surface plasmon and a gap
mode provided additional enhancement for Raman scattering intensity of adsorbates, which enables us
single molecule sensitivity for various molecules.
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