Hole spin manipulation by hopping
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In the quest of a spin qubit quantum com-
puter, variability and power consumption
are two main bottlenecks for scalability. In
this context, spin manipulation by hopping
has recently been proposed as a promising
strategy for hole spin qubits [1]. This mech-
anism indeed uses variability as an asset
and enables efficient spin  manipulation
with  baseband control by taking ad-
vantage of the scattering of the spin pre-
cession axes caused by disorder for pairs of
nominally circular QDs (Fig. 1a). However,
the requirement of disorder for spin manipu-
lation raises concerns regarding its compat-
ibility with the long-term evolution of spin
qubits devices, which look for higher quality
materials and cleaner interfaces. In this
work [2], we show with numerical simula-
tions how the implementation of this tech-
nique can indeed become challenging
when the level of disorder is reduced. In-
stead, we propose an alternative, disorder-
independent manipulation strategy that
consists on hopping between intentionally
squeezed QDs (Fig. 1b), which improves ro-
bustness and scalability prospects (Fig. 2).
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Figure 1: Schematic representation of a pair of
(a) nominally circular and (b) electrostatically
squeezed QDs (in orange) in the presence of
charge traps (in green). The grey shapes high-
light the gate layout and the orange arrows in-
dicate the magnetic axis v1, va.
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Figure 2: Median of the angle between quanti-

zation axes (a) of (a) circular and (b) squeezed

QDs as a function of the charge trap density ni.
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