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Coherent Manipulation of a Silicon Spin-Charge Hybrid Qubit
DOHUN KIM, ZHAN SHI, CHRISTIE B. SIMMONS, DANIEL R. WARD, JON
R. PRANCE, TECK SENG KOH, JOHN KING GAMBLE, DONALD E. SAVAGE,
MAX G. LAGALLY, MARK FRIESEN, SUSAN N. COPPERSMITH, MARK A.
ERIKSSON, University of Wisconsin — The recently proposed quantum dot hybrid
qubit enables fast, coherent quantum operations [1, 2]. We demonstrate rotations of
a hybrid qubit in a three-electron Si/SiGe double quantum dot about two axes of the
Bloch sphere (X and Z). We perform Larmor oscillations (x-rotations on the Bloch
sphere) between the 0 and 1 hybrid states, demonstrating a T2* time of 2.1 ns at
the charge degeneracy point [3,4]. Using tailored pulse gating sequences, we perform
fast (>10GHz) phase (z-axis) rotations of the hybrid qubit states. We measure a
lower bound of the coherence time T2* of 10 ns and high figure of merit >150.
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