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Analytical Applications of Surface Plasmon Field Launched into Nanoholes in a Gold

Film

Akito ISHIDA and Ayako FujIl

Fluorescence-based detection of antigen-antibody binding and DNA hybridization in wavelength-
seized gold nanoholes has been achieved by surface plasmon excitation. The nanoholes effectively
scattered propagating surface plasmon resulting in localization of the electromagnetic field in
them, and the localized field was successively converted to far-field light. When the bottom surface
was covered with the fluorescent dye molecules such as Texas Red, the localized field effectively
excited them giving intense fluorescence. DN A hybridization experiment and immunoassay in the
nanoholes have been successfully carried out by the surface plasmon excitation. The present
results demonstrate that the localized surface plasmon field in nanoholes is useful for development

of ultra-high density bioassay systems.

Key words: scattering of surface plasmon by gold nanoholes, surface plasmon enhanced excita-
tion of Texas Red, detection of DNA hybridization, fluorescence immunoassay
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