
Characterizing Gate Performance and Noise of spin-qubits in natual Si/SiGe quantum dot
Jiamin Kang1, Wenlong Lu1, Yichao Liu1, Baochuan Wang1, and Guoping Guo1 1University of Science and Technology of China, China

Abstract
Electron-spin qubits in silicon quantum dots are a compelling platform for scalable quan- tum computing, yet their further development requires a systematic understanding of both gate performance and environmental noise. Here, we characterize a two-qubit device fabri- cated on a natural Si/SiGe heterostructure. We achieve Rabi oscillations up to 5 MHz, with Q-factors remain unsaturated, suggesting that further improvements may be possible with optimized drive power and calibration. Randomized benchmarking and gate-set tomography both confirm average single gate fidelities exceeding 99%.
 (
2
)The order-of-magnitude difference between T2∗ and T echo, together with the up to two- orders-of-magnitude enhancement observed under CPMG sequences, indicates that low fre- quency noise in the qubit frequency is a dominant decoherence channel in our system. We therefore employ repetitive Ramsey interferometry measurements (RIMs) [1] to probe the noise strength and statistical properties without relying on complex dynamical decoupling pulses, providing guidance for future optimization of gate-control pulses and noise-mitigation strategies.
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