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Statistical benchmarking for orthogonal electrostatic quantum
dot qubit devices1 JOHN GAMBLE, Sandia National Laboratories, ADAM
FREES, MARK FRIESEN, S.N. COPPERSMITH, University of Wisconsin-
Madison — Quantum dots in semiconductor systems have emerged as attractive
candidates for the implementation of quantum information processors because of
the promise of scalability, manipulability, and integration with existing classical
electronics. A limitation in current devices is that the electrostatic gates used for
qubit manipulation exhibit strong cross-capacitance, presenting a barrier for prac-
tical scale-up. Here, we introduce a statistical framework for making precise the
notion of orthogonality. We apply our method to analyze recently implemented de-
signs at the University of Wisconsin-Madison that exhibit much increased orthogonal
control than was previously possible. We then use our statistical modeling to fu-
ture device designs, providing practical guidelines for devices to have robust control
properties. Sandia National Laboratories is a multi-program laboratory managed
and operated by Sandia Corporation, a wholly owned subsidiary of Lockheed Martin
Corporation, for the U.S. Department of Energy Nuclear Security Administration
under contract DE-AC04-94AL85000. The views and conclusions contained in this
document are those of the authors and should not be interpreted as representing the
official policies, either expressly or implied, of the US Government.
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