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Structural Color by Periodic Ordering of Rare Earth-containing

Ceramic Spherical Particles
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Abstract

Structural colors appear by specific micro-structures such as thin films, gratings, periodically or-
dered particles, etc. Structural colors of films fabricated by using polysthylene and SiO: spherical
particles were reported in many papers. In this study we prepared ceramic spherical particles which
contains rare earths elements, and fabricated films which show structural color by periodical order-
ing of the particles on glass substrates. Spherical particles contains Gd were prepared by precipita-
tion from homogeneous solution using hydrolysis reaction of urea. Particle sizes of prepared sam-
ples were 280 and 320 nm, and size distributions of the two samples were very narrow. The samples
were dispersed in water and glass substrates were immersed in the suspensions. By evaporating the
water, films in which the spherical particles were assembled as close-packed structure were fabri-
cated. The two films showed weak blue structural color. Close-packed structure of the particles were
observed by scanning electron microscope. Using a halogen lamp and a multi-channel photo detec-
tor, scattering light spectra of the two films were measured.
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