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The special care needed to produce high quality photonic crystals is, surprisingly, also needed
to produce photonic glasses random and solid arrangement of dielectric spheres, because,
upon sedimentation, certain colloidal particles show a strong tendency to order which has to
be broken. Only conscientious attempts to fully remove order lead to structures fully devoid
of any remnants of order as evidenced by optical properties or microscopy.

Light transport in photonic glasses becomes resonant, the diffusion constant and the transport
mean free path show minima and maxima when the Mie modes of the spheres are excited.
Also the energy velocity in such media shows a resonant behaviour®. With this material it is
possible to create random lasers in which the lasing wavelength can be decoupled from gain
profile and selected at will.

A random laser is a system formed by a random assembly of elastic scatters dispersed into an
optical gain medium. Multiple light scattering replaces standard optical cavity of traditional
lasers and the interplay between gain and scattering determines its unique properties. Random
lasers studied to date, consisted of irregularly shaped or polydisperse scatters, with some
average scattering strength that is constant over the frequency window of the laser. We
consider the case where the scattering is resonant. Photonic glasses can sustain scattering
resonances over the gain frequency window, since it is formed by monodisperse spheres of
relatively high refractive index contrast that are randomly assembled. The unique resonant
scattering of this material allows controlling the laser emission via the diameter of the
particles and their refractive index. Our system is therefore a random laser with a-priori
designed lasing peak within the gain curve [3].
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