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The polarisation-dependent reflectance spectra of the membranes were measured to investigate the light reflection
processes occurring inside the amorphous array in more detail. White light was passed through a linear polariser
before being illuminated onto the membrane. The incident angle relative to the normal to the planar surface of the
membrane was 0°. The polarisation of the incident light was parallel to the scattering plane containing the incident
beam and the detector. The detector was placed at a fixed angle of 10° to the surface normal. Another linear polariser
was placed in front of the detector, and the polarisation direction was changed to be parallel (p-polarisation) or
perpendicular (s-polarisation) to the scattering plane. The polarisation spectra were obtained for membranes
composed of 280-nm silica particles with and without CB addition. In the spectrum of the co-polarised light
(p-polarisation) scattered from the membranes, a spectral peak was observed at approximately 510 nm, regardless of
whether CB was added, while the s-polarised spectra showed a nearly flat spectral shape across the entire range of
investigated wavelengths. The fact that the reflectance peak was only observed in the co-polarisation spectra implies
that the peak was produced by optical interference of single scatterings from individual particles because single
scattering processes do not depolarise light. On the other hand, the depolarised (cross-polarisation) spectrum
included high-order scattering. Thus, multiple and incoherent light scattering by the colloidal amorphous array
contributed significantly to the background-like component observed in the cross-polarisation spectrum, which was
greatly reduced by the incorporation of CB.




