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ABSTRACT:
Recent advances in meta-optics have led to a further control over light-matter interaction,
greatly contributing to different research directions including imaging, nonlinear optics,
biosensing and photonic computing. While less explored, Meta-optics also offers great
opportunities in the field of optomechanics, which studies systems whose optical and
mechanical properties are intertwined, with applications to both fundamental physics and
technologies.?

In this talk we discuss different approaches where silicon-based meta-optics contributes t
advance optomechanical interactions. The first part of the talk discusses the use of hybri
metalenses interfaced with RF planar electrodes as a strategy to contribute to on-chi
levitation optomechanics. We demonstrate their capability to stably trap individual and smal
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ensemble of nanoparticles and cool their mechanical motion down to low phono
occupation numbers. The second part of the talk discusses a different approach wher
meta-optics is used to precisely engineer optical forces to a level of control which goe
beyond what is possible with standard silica particles. More specifically, we first show tha
optical forces are enhanced at their Mie resonances. Furthermore, we show bot
theoretically and experimentally that, in analogy with natural atoms, meta-atoms can b
trapped in the dark, i.e. at a minimum of optical intensity.
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