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Coupling atomic arrays to light

Strong coupling between a single propagating mode of light and defect-free atomic 2D arrays was recently demonstrated with subwavelength
(`microscopic') inter-atomic separation. To benefit from the simplicity, flexibility, and scalability of optical tweezers arrays, we propose to
extend this scheme to atomic arrays with `mesoscopic' separations, slightly above the optical wavelength. We will develop and construct
such mesoscopic atomic arrays and, by exploiting either several atomic layers or an additional moderate-finesse cavity, suppress their
coupling to high-order diffraction modes and maximize the coupling (cooperativity) to a single optical mode, such that quantum state
transfer from light to the collective excitation of the atomic array can be realized.
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