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Abstract

Recent developments in the forward light transmitting capability and production techniques of polymer optical fibres (POF) have resulted in increased potential for their use in diverse lighting applications. POF with diameters in the range 5 – 20mm have been developed for use as flexible polymer light guides. Lateral illumination is achieved by the addition of small polymer spheres within the matrix material with average radius of ~15m. High forward light transmittance along the POF is maintained because the ratio between the refractive index of the spheres to that of the matrix material is small (around 1.1). Refraction of light through the spheres thus greatly exceeds backscatter due to reflection. The large size of the spheres compared with the wavelength of light means that scattering due to diffraction is minimal, and can be described by the use of geometric optics. Angular distribution measurements of side scattered light intensity by a polymer doped POF of radius 9mm using a photogoniometer show maximum lateral scattering of ~25( from the forward direction. This corresponds to a maximum internal scattering angle within the POF of ~5( due to the microspheres. A simple theory using geometrical optics has been developed, and the maximum sphere scattering angle predicted using the measured refractive indices of the POF matrix material and spheres. The predicted angle agrees with that calculated via Snell’s Law from the scattering intensity measurements. Ray tracing simulations and the theory are currently under development, with a view to determining the internal and external angular distribution of light with propagation distance along a POF. The effect of various concentrations of added polymer spheres to a POF on the angular light distributions can then be computer modeled.

