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Coherence properties of a capacitively-shunt flux qubit! JEFFREY
BIRENBAUM, UC Berkeley, ADAM SEARS, MIT-LL, CHRISTOPHER NU-
GROHO, UC Berkeley, TED GUDMUNDSEN, PAUL WELANDER?, JONILYN
YODER, MIT-LL, ARCHANA KAMAL, SIMON GUSTAVSSON, MIT, JAMIE
KERMAN, WILLIAM OLIVER, MIT-LL, JOHN CLARKE, UC Berkeley — Co-
herence times for typical flux qubits have plateaued at 5 — 10 us for 77 and 1 — 3 us
for Tramsey- To achieve longer coherence times we study capacitively-shunted flux
qubits using high-Q capacitors to individually shunt all four Josephson junctions
(JJs). The additional shunt capacitance moves 90 + % of the qubit energy from
the lossy capacitance of the JJs into the high-QQ shunts while preserving an an-
harmonicity greater than 100% and maintaining fo1 < fi2. The band structure is
also flattened providing moderately decreased sensitivity to flux noise. Using high-
quality MBE aluminum [1] we fabricate a capacitively-shunted flux qubit inductively
coupled to a lumped-element readout resonator. The qubit junctions are deposited
via aluminum e-beam evaporation using a bridgeless mask. We characterize the
influence of qubit design parameters such as capacitance and geometry on the co-
herence time of the device.

[1] Megrant, et al. APL 100, 113510 (2012)

!This research was funded in part by the Office of the Director of National Intelli-
gence (ODNI), Intelligence Advanced Research Projects Activity (IARPA), through
the Army Research Office.

2Currently at SLAC National Accelerator Laboratory, Menlo Park, CA

Jeffrey Birenbaum
UC Berkeley

Date submitted: 15 Nov 2013 Electronic form version 1.4



