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Device
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Accumulation gates
Micromagnets

• Accumulation gates to induce 2DEG
• Depletion gates to form quantum dot
• Current is measured through sensor dot
• Co micromagnets for B-field gradient



Pulse scheme
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• Four-step pulse scheme
• (1) 4ms, (2) 1ms, (3) 4ms, (4) 1ms
• Initialization/readout fidelities ~95%
• Repeating cycle 150-1000 times gives 𝑃𝑃↑



Qubit spectroscopy
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:  Resonance frequency of the lower-energy transition

𝑔𝑔 = 1.998 ± 0.002

Averaged over 200 min

Two resonances



Universal qubit control
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FFT:

Chevron pattern Ramsey interference Two-axis control

-> numerical simulations: 𝜖𝜖1: 𝜖𝜖2 ≈ 0.3/0.7

diff. B
𝜏𝜏 = 400𝑛𝑛𝑛𝑛



Spin-echo techniques
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𝑇𝑇2∗ consistent with value from linewidth



Summary

• Demonstration of all-electrical two-axis control
• System: Single-electron spin qubit in Si/SiGe quantum dot
• 𝑇𝑇2∗ ~1 µs, 𝑇𝑇2 ~ 40 µs
• EDSR occurs at two closely spaced frequencies
• Higher-freq. Resonance has ~1.5 times slower Rabi oscillations than lower-freq. 

resonance
• Relative amplitude of oscillations at lower/higher resonance frequency is ~30/70; 

attributed to two lowest valley states; in agreement with simulations
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