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High-fidelity two-qubit gates for semiconductor quantum-dot spin qubits

Takeda, Kenta
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Recent technical advances have enabled high-fidelity single-qubit gates
(fidelity > 99.9%) for semiconductor quantum-dot spin qubits. In addition, to perform universal
guantum operations, a two-qubit entangling gate is necessary. In this study, we perform
implementation and characterization of two-spin control using a double-quantum-dot spin qubit. In
order to control the two-spin state, it is necessary to utilize the exchange interaction between two
spins. Unlike the single spin state that is only sensitive to the magnetic noise, the exchange
interaction is sensitive to the electrical charge noise commonly present in the semiconductor
material. Therefore, we designed our device and control scheme so that the exchange interaction
becomes less sensitive to the charge noise in order to implement a high-fidelity spin control. We
perform a randomized benchmarking measurement to evaluate the control fidelity of the
singlet-triplet spin states and obtain a control fidelity of 99.6 %.
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