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Structure and optical properties of wings of Morpho butterflies are studied, aiming at clarify-
ing the basic characteristics of structurelly colored materials which are studied by Biologists
(ex. H. Ghiradella, et al. 1972, 1985), Scanning electoron micrographs (SEM) of the wing scales
show that the scales have complicated lamellae structure, and light interference due to this
structure is the origin of brilliant blue color of the wings. Reflection spectra of these wings
are measured at various incident and observing angles; they are characterized by (i) strong
anisotropy and (ii) to be felt brightly rather than values of lightness for samples, Standard
color evalution/specification systems for ordinary color (i.e., color due to light absorption by
material) seem to be insufficient for this kind of structural color, and new systems are necessary

as a basis for developing and utilizing structurally colored materials.
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Fig. 1 Optical micrographs of parts of wings.
(x200) (a) Morpho didius, (b) Morpho sulko-
wskyi.
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Fig. 2 SEM views of transverse sections of
scales. (a ) Morpho didius; The microstructure
of the cover and basal scales are a little
different. (b) Morpho sulkowskyi; The micro-
structure of the cover and basal scales are
much the same.
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Fig. 3 Diagrammatic representation of a portion of a scale.
(corresponding to basal scales of Morpho didius, cover and
basal scales of Morpho sulkowskyi)
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Fig. 4 Photometric method of scales. (a)
Photometric system of 0°-45°, (b) Photomet-
ric system of —45°, —70°-70°.
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Fig. 5 Measured results of the reflection
spectra. The angles of both incidence and
detection are 0°. (a) Morpho didius, (b)
Morpho sulkowskyi.
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Fig. 6 Measured results of the reflection
spectra of scales depending upon the rotation
of samples. Photometric system is 0°-45°,
(a ) Morpho didius, (b) Morpho sulkowskyi.
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Fig. 7 Color specification with the chromaticity
coordinates. (a ) Morpho didius; The dominant
wavelength, 1s=475-480nm. (b) Morpho sulko-
wskyi; The dominant wavelength, A¢=469 nm,
576 nm. o :
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Fig. 9 Measured results of the reflection
spectra of scales of Morpho sulkowskyi
depending upon the angles of detection. (a)
with incidence parallel to ridges, (b) with
incidence vertical to ridges.
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Fig. 10 A multi-layered thin films model:
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Fig. 11 Calculated reflection spetra from the
model. Parameter ; number of lamellae=38, d.
=120 nm, dp=85nm, 7.=1.0, np=1.4.
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