Brillouin scattering in Bragg-based micropillar resonators at 300 GHz
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Stimulated Brillouin scattering (SBS), one of the strongest nonlinearities in optics, has been successfully used in
a wide range of applications in modern photonics. Due to its impact in telecommunications, SBS has been the
subject of intensive research, motivating the engineering of mechanical modes and their interaction with light in
optical fibers [1]. The precise measurement of Brillouin scattering is at the base of these efforts, and the control of
high frequency vibrations one of the major challenges. In spontaneous Brillouin scattering the acoustic waves
result from thermal fluctuations, and the scattering intensity is quite weak compared to that of the stimulated
process [2].

Planar optical, Fabry-Perot-like microcavities have been widely used to enhance spontaneous Raman and Brillouin
signals. Here we report on the Brillouin-scattering in optical micropillar cavities presenting three-dimensional
confinement [3-5]. The optical resonators embed an acoustic resonator based on distributed Bragg reflectors
confining a mode around 300 GHz [6,7]. We observe a strong non-linear dependence of measured signal on the
incident laser power, which we attribute to thermally induced electronic and optical effects intrinsic to three-
dimensional optical resonators. We implemented a free space measuring technique to extract the Brillouin
scattering signal from a strong Rayleigh background. We propose an optimized spectral matching condition that
takes into account the thermally induced dynamics to maximize the Brillouin signal. The reported micropillars are
versatile in terms of acoustic and optical frequencies and have the potential to be integrated in more complex
photonic systems.
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