High fidelity gate operation in atomic spin qubits on a surface
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Abstract
Electron spins on surfaces provide an atomically precise qubit platform for quantum information science, with scanning tunneling microscopy enabling single-spin addressability and bottom-up designability [1, 2]. However, further development of this platform has been limited by the short coherence times and low qubit quality factors [2]. In this talk, we demonstrate substantial improvement of on-surface atomic-spin qubits by identifying and alleviating dominant decoherence sources. As a result, we extend the coherence time by more than an order of magnitude, reaching up to 1500 ns. Enabled by this enhanced coherence, we realize high-fidelity single-qubit and two-qubit gate operations, with fidelities up to 97%. These results establish atomic spins on surfaces as a promising platform for quantum information science.
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