Resonance-driven random laser
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A random laser™? is a system formed by a random assembly of elastic scatters dispersed
into an optical gain medium. The multiple scattering of light replaces the standard
optical cavity of traditional lasers and the interplay between gain and scattering
determines its unique properties.

All random lasers studied so far, 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. Our system,
a photonic glass,® can sustain scattering resonances over the gain frequency window,”
since it is formed by equal shape and equal size particles (monodisperse spheres) of
relatively high refractive index contrast that are randomly assembled. The unique
resonant scattering of this material allows, for the first time, to control 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’
(figure 1).
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Figure 1. Emission intensity (black curves) and total transmission (red curves) for photonic
glasses with d = 0.9 um and 1.0 um, respectively. Lasing occurs close to the transmission
minimum.
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