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Localized Mode Control Using a Defect Region in a Random Structure

Hideki FuytwArRA™ **,  Takumi IKEDA* and Keiji SASAKT*

Wavelength-scale-disordered structures composed of strong scattering nanoparticles (random
structures) have attracted much attention in recent years as low-cost and easily-fabricated resonators
because of their potential for photon localization due to the interference of multiply scattered light.
However, since, unlike the conventional microcavities, spectral and spatial mode control is difficult due to
the randomness. Among several approaches for mode control, we have proposed a simple structure for
manipulating resonant conditions in random structures, in which a “defect” region without scatterers is
deliberately made. By employing a two-dimensional finite-difference time-domain method including rate
equations, we numerically examine the resonant and lasing properties bound in the defect region and
confirm that long-lived modes can be strongly confined in the defect region by optimizing the structure

parameters.
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