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Motivation

Sweet-spot operation of a germanium hole spin qubit with highly anisotropic noise
sensitivity
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Spin qubits defined by valence band hole states comprise an attractive candidate for quantum
information processing due to their inherent coupling to electric fields enabling fast and scalable

qubit control. Ig particular, heavy holes in germanium have shown great promise, with recent
ns
i
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demonstg@llio 4% and hichMidelity qubit operations, However, the mech®hisms and ani tropies
that undeflie t Wrivin@fa efbh T y unilels. ﬁ , Be tI® highly
anisotro, -hllle g- a efkn lect 14 i elgfe both

qubit driving®and decoherence to an electric lation of the g-tensor. We also confirm the
predicted Ising-type hyperfine interaction but show that qubit coherence is ultimately limited by
1/f charge noise. Finally, we operate the qubit at low magnetic field and measure a dephasing time
of Ty = 9.2 us, while maintaining a single-qubit gate fidelity of 99.94 %, that remains well above
99 % at an operation temperature T>1 K. This understanding of qubit driving and decoherence
mechanisms are key for the design and operation of scalable and highly coherent hole qubit arrays.
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SETUP DESCRIPTION
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MEASUREMENTS PROTOCOL AND HALL BAR
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MEASUREMENTS PROTOCOL AND HALL BAR
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ANALYSIS
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_RQW = CQW,HBz/ Cqow uB, = 0.74

Very good fit with calculations

Q
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=> SiGe-oxide interface!



QD MEASUREMENTS, CHARGE NOISE
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QD MEASUREMENTS, CHARGE NOISE
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QD MEASUREMENTS, CHARGE NOISE
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summary

Hysteretic behaviour in SiGe heterostructures

Varying densing of charge traps at the SiGe-oxide interface

Peak mobility as a not good benchmark for the quality of QM

Noisy and slow relaxation process of the accumulated charges at the SiGe-oxide interface
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