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Josephson Phase Qubits with Hydrogenated Amorphous Silicon
Dielectric MATTHEW NEELEY, M. ANSMANN, R. BIALCZAK, N. KATZ,
E. LUCERO, R. MCDERMOTT, A. O’CONNELL, M. STEFFEN, E. WEIG, A.
CLELAND, J. MARTINIS, UC Santa Barbara — The lifetime of Josephson phase
qubits is limited by the presence of two-level defect states in the dielectric material
of the qubit. Improvements in the loss tangents of dielectric materials have resulted
in substantial gains in qubit lifetime by reducing the number of such defects. Mea-
surements of the loss tangent of hydrogenated amorphous silicon indicate at least a
five-fold decrease in the loss tangent compared to our current SiN dielectric, mak-
ing a-Si:H a promising candidate dielectric for use in phase qubits. We discuss the
incorporation of a-Si:H dielectric into our qubit fabrication process, and present
measurements of the energy decay and dephasing lifetimes of qubits made with this
material.
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