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Fadeless Coloring Technique — Structural Color by the Combination of
Plasmonic Resonance and Interference —
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Abstract

Colors of pigments and dyes fade away on the time scale of decades. On the other hands, struc-
tural colors, such as opals, peacock feathers, jewel beetle’s wings, stained glasses, and so on, sus-
tain their original colors almost permanently. In this report, we introduce a simple structural color
printing technology basing on the combination of plasmonic resonance and interference. We utilize
Coulomb’s repulsive forces between charged nano particles in order to form a template for a nano-
structured metal layer on a substrate. Nano particles with the same amount of electric charge re-
pulse each other in water, resulting in a triangular arrangement. This arrangement was fixed on a
substrate charged with the opposite charge to the particles. Then, thin metal layer was formed on
this structure by thermal evaporation. As a result, a metal layer with nano hole-arrays covered with
metal dorms was obtained. On illuminating this nano metal structure by a white light, a part of light
was extracted by plasmonic resonances, and remaining lights reflected at metal surfaces on the sub-
strate and upper hemisphere of dorms. The color of reflected lights which fulfilled the interference
condition emerged on the structure.
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