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Localization of light and quasi-bound-state in the continuum in photonic moiré microcavities at magic configurations

Chirine Saadi 1 , Hai Son Nguyen Moiré structures are receiving increasing attention in nanophotonics as they support intriguing optical phenomena [START_REF] Chen | A Perspective of Twisted Photonic Structures[END_REF]. As an illustration, here we demonstrate that one-dimensional periodic moirés give rise, in the socalled "magic configuration" to fully dispersionless energy bands known as "flatbands", where the light is strongly localized within each supercell of the moiré [START_REF] Nguyen | Magic Configurations in Moiré Superlattice of Bilayer Photonic Crystals: Almost -Perfect Flatbands and Unconventional Localization[END_REF]. The goal of this work is to determine to what extent the confinement of light, observed in the periodic structures, is preserved in finite size structures composed of few supercells. For this purpose, we have used a tight-binding approach that allows a semi-analytical description of the model properties of these finite structures.

First, the band diagram of periodic moirés, based on two superimposed 1D photonic crystals membranes with slightly different periods, is computed numerically using the finite element method in order to determine the parameters of the "magic configuration", by adjusting the distance between the two photonic slabs. Then, we analyze the optical response of finite moiré structures consisting of one, two, or more supercells. Our calculations show that, for a unique supercell, the magic configuration does not impact the electromagnetic field confinement at the wavelength of the flatband modes. Conversely, when two or more supercells are connected, we show that the coupling between supercells is exactly cancelled at the "magic configuration". For three supercells, "magic configuration" allows the appearance of a highly confined mode with a quality factor above 10 6 , with the characteristics of a quasi-bound-state in the continuum where optical losses are almost eliminated via a destructive interference process.

To conclude, we discuss potential fabrication methods for the future experimental demonstrations of these structures which can be advantageously exploited in optoelectronics. 
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 1 Fig.1Confined electric modes within one moiré supercell and three moiré supercells of one-dimensional photonic crystals with slightly different periods.
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