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High-precision tunneling transport of silicon electron spin qubits

Yoneda, Jun
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In this project, we focused on studying the coherent tunneling of electron
spins in silicon quantum dots, a promising qubit platform for quantum computers. We demonstrated the
feasibility of phase-coherent tunneling with high fidelity by enhancing the tunnel coupling between
quantum dots and hence suppressing the effects of non-adiabatic tunneling. Furthermore, by
understanding the phase coherence of electron spins in the tunneling region, estimating the noise
spectrum of tunnel coupling based on measurements of spin exchange coupling fluctuations, and
evaluating the activation energy characterizing the charge noise source, we have made progress in
establishing phase-coherent tunneling of silicon spin qubits.
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