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external field to the shuttling regime nearly
doubles the measured ToHaehn suggesting a
reduced coupling to charge noise.
Motivated by recent advances in using on-
chip nanomagnets for spin qubit control [2],
we sketch a device architecture to enable
hopping spin operation in a large two-
dimensional array of quantum dots to
highlight the flexibility and extensibility of
this new control method.
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Abstract

Micromagnet-enabled electric-dipole spin
resonance (EDSR) is an established means
of high-fidelity single-spin control in silicon.
However, the resulting architectural
limitations have restrained state-of-the-art
quantum processors to one-dimensional

arrays, and heating effects from the
associated microwave dissipation
exacerbate  crosstalk  for  multi-qubit

operations. In contrast, spin control based
on hopping spins has recently emerged as
a compelling primitive for high-fidelity
baseband control in sparse hole arrays in
germanium [1]. In this work, we commission
a 28§i/SiGe 2x2 quantum dot array both as a
4-qubit quantum processor using
established EDSR techniques and as a 2-
qubit device using hopping spins in a low
magnetic field regime. This control method
is previously unexplored in the silicon
platform but benefits from engineerable
micromagnet-dominated stray fields that
induce a measurable fip in quantization
axis between adjacent quantum dots (see
Figure 1). We can directly compare the two
modes of operation in terms of fidelity,
coherence, and crosstalk. We find that the
shuttling gate fidelity of 99.5% is on par with
the benchmarked resonant gate while
offering a shorter gate time. Lowering the
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Figure 1: Using the baseband pulse sequence
shown at the bottom, a single-electron spin is
shuttled between two dofts with varying fimes
and f2. The resulting spin dynamics can be fit to
a unitary evolution model to extract a
micromagnet-induced tip angle of 34.6
degrees.
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