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	Quantum error correction (QEC) aims to mitigate noise algorithmically, but its effectiveness relies on real hardware meeting theoretical assumptions like local errors, weak correlations, stochastic statistics, low leakage, and accurate syndrome extraction.

Recent experiments showing below-threshold error suppression and break-even points indicate QEC is advancing toward practicality, but unresolved issues persist, sustaining low stable noise over time, scaling to many logical qubits with minimal correlations, and developing hardware-tailored codes/decoders
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