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Color centers in wide band gap materials have been prominently studied for applications as quantum
bits, quantum light sources, quantum sensors, and spin-photon interfaces [1]. Silicon carbide, in
particular, has been an attractive host of color centers due their NIR single photon emission, long spin-
coherence times, nonlinear optical properties, and commercial substrate availability. Integration of color
centers with nanophotonic devices has been a challenging task, but significant progress has been made
with demonstrations up to 120-fold resonant emission enhancement of emitters embedded in photonic
crystal cavities [2].

In this talk, | will discuss new geometries for silicon carbide quantum device integration [3], including
waveguides, photonic crystal cavities, and photonic crystal molecules which can be applied in quantum
light generation, quantum repeaters, integrated quantum circuits, and quantum simulation. Using the
parameters of the state-of-the-art color center-cavity systems, we explore the light and matterinteraction
using open quantum system modeling. By carefully including the inhomogeneous broadening in emitter
frequencies into the Tavis-Cummings-Hubbard model, we explore multi-emitter interactions in coupled
cavity arrays evaluating cavity-protection, localization and superfluid phase transition effects.
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