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Elementary excitations in meso-structures squeeze light spatially and result
in the amplified optical fields. We developed various near-field spectroscopic imaging system to

visualize spatial distributions of the localized optical fields in the vicinity of the metallic

meso-structures. We applied the localized fields to amply and modulate linear and non-linear optical
processes of various molecules. We revealed that the localized fields enable to excite

photochemical processes that are not accessible by the plane wave illumination. We also developed

space-selective chemical reaction methods to synthesize photo-functional materials, and demonstrated
the control of the photoluminescence and the guiding of the light in the desired way.
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