Fast fabrication of photonic glasses achieved by pressure
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Abstract

Photonic random structures presenting multiple light scattering have been of great interest in
the last few years [1] and their fabrication has led to the development of new and sophisticated
fabrication methods. In these systems, important fundamental phenomena such as Anderson
localization of light might take place [2]. Further, polymeric photonic glasses have recently
demonstrated resonant light transport [3] in which random lasing can be controlled [4].

Here we show a new method to prepare photonic glasses from different colloidal suspensions
(SiO,, Polystyrene, or PMMA) in a very fast way. Starting from raw materials in powder form (as
synthesized or purchased) we propose a method for fabricating high quality photonic glasses in
minutes, by applying pressure [5]. Our studies on how monodisperse building blocks pack open
a new window to understand light behavior in complex optical media. Further, this work might
provide deeper knowledge on random granular media at the nanoscale [6].
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Figure 1. Resonant total transmission for silica photonic glasses composed of spheres with 920 nm in
diameter, for different applied pressures (up). Scanning electron microscopy images and optical image of
a silica photonic glass for an applied pressure of 6t (460 MPa) (bottom).



