Suppression of the leaky mode emission of quantum dots in
micropillar cavities with radial Bragg reflectors
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Abstract

Micropillar cavities combine both high photon extraction efficiency and the ability to
confine light in small volume at the emitters site. We present improvement in the photonic
confinement in micropillars by implementation of an additional radial concentric Bragg
reflector [1]. Such a radial Bragg reflector increases the reflectivity in all directions
perpendicular to the micropillar axis from a typical value of 15-30% to above 98%. An
inhibition of the spontaneous emission of off-resonant excitonic states of quantum dots
embedded in the microcavity is evidenced by time-resolved experiments [2]. It proves a
decreased density of photonic states for off-resonant photon energies and a reduction of
unwanted leakage of photons out of the micropillar. For on-resonance conditions, we find that
the dot emission rate is increased, as in standard micropillar cavities. The proposed design can
increase the efficiency of single photon sources and bring new functionalities of micropillar
cavities which base on elongated decay times.

Figure 1: Cross-section of a micropillar with lateral Bragg reflector.
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