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Superconducting Quantum Interference Devices (SQUIDs) are currently
being used as flux qubits in a variety of solid-state quantum computer archi-
tectures. The main limitation of SQUID qubits is that they have a coherence
time of the order of 10 µs, due to the presence of intrinsic flux noise that is
not yet fully understood. The origin of flux noise is currently believed to be
related to spin impurities present in the materials and interfaces that form
the device. Here we present a novel numerical method that enables calcu-
lations of the flux produced by spin impurities even when they are located
quite close to the SQUID wire. We show that the SQUID will be partic-
ularly sensitive to spins located at its wire edges, generating flux shifts of
up to 4 nano flux quanta, much higher than previous calculations based on
FastHenry. This shows that spin impurities in a particular region along the
wire’s surface play a much more important role in producing flux noise than
other spin impurities located elsewhere in the device.
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