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WFFER R O (330) : Efficient electronic excitation energy transfer (re-absorption or
trivial type) has been attained by the photon trapping effect caused by Bragg reflection in
hard- (formed due to the Brownian motion and the surface properties of colloidal spheres)
and soft-type (formed due to the repulsive force of electrical double layers of constituent
colloidal spheres) colloidal crystals. Furthermore, higher-order crystalline structure has
been fabricated by segregation effects for the closest packing mixture type colloidal crystals.
These basic findings fulfill the quantum-optical effects, e.g., laser radiation in colloidal

crystal organizations.
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Fig. 1 (@) Reflection and (b) fluorescence spectra of CS91 +
FL + R6G suspension. ¢ = 0.074, [FL] = 20 X 10° M,
[R6G] = 1.0 X 10° M, A& = 460 nm. Solid line: [NaCl] = 0
M, broken line: 8.0 X 10° M.
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Fig.2 AFM observation of the dried films of mixed spheres CS1000A (1) + CS300 (2) on acover glassat 24 °C.  a: ¢ = 0.0137,
¢ =0; b: ¢, =0.0110, ¢ = 0.00275; c: ¢ = 0.0089, ¢ = 0.00480; d: ¢ = 0.0069, ¢, = 0.0069; e: ¢ = 0.00482, ¢, = 0.0089; f: ¢ =
0.00275, ¢, =0.0110; g: ¢ =0, ¢ =0.0137. Top frames air—film interface area of the inner broad ring, scan area =10 x 10 um;
middle frames outer edge broad ring, scan area= 10 x 10 um; bottom frames outer edge broad ring, scan area=5 x 5 um.
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Fig. 3 Thickness profiles of the dried films of mixed spheres
CS1000A (1) + CS161 (3) onacover glassat 24 °C. a: ¢ =
0.0137, ¢3 = 0; b: ¢ = 0.0110, ¢; = 0.0027; c: ¢ = 0.0089, ¢3
=0.0048; d: ¢, = 0.0069, ¢;=0.0069; e: ¢ = 0.0048, ¢ =
0.0089; f: ¢ = 0.0027, ¢3 = 0.0110; g: ¢ = 0, ¢ = 0.0137.
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Fig. 4 Thethickness profiles of the dried film (d) of the
ternary sphere mixtures CS1000A (1) + CS300 (2) + CS161
(3) asafunction of the distance from the pattern center (r) at
25°C. ¢ = ¢ = ¢3=a: 0.00229, b: 0.0046, c: 0.0069, d:
0.0128.
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