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(Wings of African swallowtail butterflies have brilliant colors thanks to a
combination of nanoscale structures and pigments.)
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Introduction:

Butterflies fluttering in the garden always have wings with vibrant colors. In fact, these colors are not
merely presented through pigments; they are a combination of nanostructures and fluorescent
pigments. Almost all butterflies utilize this mechanism, including the African white butterfly.
Mechanism Explanation:

The pigments inside the wings of the African white butterfly fill the small pores of nanostructured
layers. These pigments generate wavelengths that match the regularity of the crystals, restricting light
to propagate only vertically. When the wavelength propagates downward, it reaches another keratin
layer below (acting as a reflector), ensuring that all light is received by the observer, thus displaying
bright colors.




The generation of structural color is achieved through complex microstructures, such as chitin and the
periodic arrangement of air, causing specific wavelengths of light to be reflected or refracted,
presenting various color effects.
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“Selection pressures on these species have caused the evolution of large numbers of multilayers that
are appropriately dimensioned for producing this very significant reflectivity. Such structural
coloration also enables change of hue with wing orientation, narrow spectral purity, the possibility of
a strong component of UV refection, and distinct polarization effects that are also not attainable with
pigments.” (P. Vukusic et al. 1999:1410)
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