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We have investigated to realize nano-Raman imaging on:

(1) flocculation method to fabricate closely adjacent Ag and Au nanoparticles by controlling the
interaction with target molecules such as dye, DNA bases and thiols, which provided single molecule
sensitivity using gap mode plasmons,

(2) fabrication method of TERS probes using pre-heating of cantilever and AFM mode, which
provided pronounced TERS signal for PATP on Ag island films. Indeed, 10%-10° of Raman
enhancement at a nanogap between Ag nanoparticles and silver substrates were obtained for various
adsorbed species.

(3) application of a gap mode to transition metals with higher damping than silver or gold, on which
huge enhancement was anticipated by FDTD calculations and empirically confirmed using thiophenol
monolayer films.

Thus, we have achieved innovative and critical progress to elucidate catalytic reaction of fuel cell at
single molecule sensitivity and spatial resolution of a few nanometers.




