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Beautiful Structural Colors in Beetles Based on Selective Reflection of Light from

Cholesteric Helicoidal Structure

Junji WATANABE

In the biological systems, there are many rod-like molecules which can form the liquid crystals.
These molecules are widely distributed in the skeletal systems, including plant cells, insect
cuticles, bone and cornea. They function like angle-ply laminates which have the helicoidal
twisted structure as in the cholesteric liquid crystal, leading to the hypothesis that the molecules
are oriented by self-assembly during a cholesteric liquid crystalline phase. In this paper, we show
that the colors of beetles are based on the selective reflection due to the helicoidal structure and
suggest the possibility of its application for the optical materials.
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