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AT L EH Modeling and simulation of Morpho butterfly scale using NS-FDTD method

(NS-FDTD EZ H Wz BV T + F a w0 ET) v 7y Ialb—vaYy)

FoA&A HBERFER i (1) B 8 W
A PLRRAHEER it (1) o oE 5
A SLRRAHEER Lot = =
Bl A SRR FEEERR Ph. D. £ A
Bl A SRERFEERIR Ph. D. James B. Cole

X O R AFE OE

iy

Structural colors have aroused great attention in a variety of fields. Morpho butterfly living in Central and South
America is the most representative insect displaying structural colors. Most species of Morpho butterfly emit intense
blue color from their wings. The origin of this blue coloring is known to mainly come from separate multilayered
structures equipped with regularly arranged ridges in their scale. The multilayered structures, in general, possess
considerable irregularities, which make it difficult to treat analytically. In the present paper, we apply high-accuracy non-
standard finite difference time domain (NS-FDTD) method to simulate electromagnetic field in this elaborate structure.
We found peculiar mechanisms of the blue coloring concealed in the multilayered structures through electromagnetic
simulation. We attained reflection spectrum in good agreement with measurement using a scale model based on a binary
image from the transmission electron microgram of their scales. Finally, we reproduced the blue coloring of Morpho

butterfly in CIE-xy color system and built a simple shader to render a 3D model of Morpho butterfly using BMRT.
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