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Cicada wings’ intricate nanostructure helps them shed water, dirt, and
bacteria and reflects light to avoid detection by predators.
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Zoom into a cicada’s wing and you will see that three are tiny pillars arrayed in row upon row.
Each “nanopillar” measures only up to a few hundred nanometers high.

A drop of water is much larger. So a drop that lands on the cicada wing won'’t stick to. Even tiny
droplets in fog can’t get traction.

The wings are also coated with a variety of naturally water-repellent waxy substances. These
nanostructures and waxy substances induce water to slide off when the wings tilt a little, often
flushing away any dirt or bacteria particles in the process.

In addition, the nanopillars avoid cicada from being eaten. Instead of being reflected towards the
eyes of predators, light that hits the wings gets trapped in nanopillars.
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“Numerous natural surfaces have micro/nanostructures that result in extraordinary functionality,
such as superhydrophobicity, self-cleaning, antifogging, and antimicrobial properties. One such
example is the cicada wing, where differences in nanopillar geometry and composition among
species can impact and influence the degree of exhibited properties.”
(Advanced Materials Interfaces | April 1, 2020 | Jessica Roman-Kustas et al.)
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“[Clicada wings have attracted significant interest owing to the highly ordered vertical nano-
nipple arrays on their surfaces, and represent a unique approach to the minimization of light
reflection over a wide range of wavelengths. The subwavelength structures on the wing surface
create a change in optical impedance, matching at the air-to-cuticle interface, which increases the
photon collection and reduces reflectance.”

(Applied Physical Letters | Oct. 11, 2016 | Imran Zada et al.)
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