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Establishment of the detection method of single molecules contained in single
aerosol particles
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Focusing on surface-enhanced Raman scattering (SERS) as a technique that can
realize ultra-sensitive chemical analysis at the single molecule level, we have developed an

ultra-sensitive analytical method for ultra-trace molecules in the environment by fabricating SERS
substrates with silver nanoparticles whose particle shape, size, and deposition density are
controlled. It was found that under optimal conditions with strict control of particle size,
deposition volume, and particle shape, ultra-sensitive SERS effect at the single molecule level
could be obtained. These findings clarify the effects of particle size, particle shape, and
deposition structure on the SERS effect, and are expected to be widely applied to detection methods
for a variety of ultra-trace constituents in the environment.
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