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Controlled Electromagnetic Field Induced by Localized Surface Plasmon at

Well-Defined Metal Nano-Structures

Hideki NABIKA and Kei MURAKOSHI*

We introduce an optical coupling between molecules and a localized electromagnetic field at
several metal nano-structures. The localized electromagnetic field is induced by the surface
plasmon resonance (SPR) of metal nanostructures under photo-illumination. First we briefly
introduce the interaction between an emissive Ag cluster and the SPR-induced localized electro-
magnetic field. The results demonstrate that a desirable emission can be extracted via an optical
coupling between specific Ag cluster and SPR. In the second topic, a single-molecule level
detection via surface-enhanced Raman scattering will be demonstrated by a controlling a struc-
ture of metal nano-dimer whose inter-particle distance was tuned with a single nanometer
resolution. All these results reveal that a well-designed metal nano-structure offers a chance to
produce the strong photon-molecule coupling fields for effective photo-excitation and/or polariza-
tion.

Key words: surface plasmon resonance, enhanced electromagnetic field, single molecule detec-

tion, surface-enhanced Raman scattering, photon-molecule coupling
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