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Magic state cultivation compiled for neutral atoms
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Abstract - While neutral atom platforms have demonstrated rapid scaling and high-fidelity transversal operations, the robust implementation of arbitrary logical unitary remains a
critical bottleneck. This work presents a comprehensive compilation and numerical analysis of the magic state cultivation protocol, specifically the Steane code cultivation scheme,
tailored for a zoned-architecture neutral atom processor. By employing state-of-the-art compilation tools to map high-level circuits to atomic trajectories and hardware-native
operations, we evaluate the protocol’s performance under a realistic, hardware-tailored Pauli noise model. For current-generation hardware noise parameters, the ungrown
cultivation protocol achieves a logical error rate of 104 with an acceptance rate of approximately 20%.
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Results and discussion
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