Loherent Superconducting Qubits (LS0)

Program Manager: Karl Roenigk; E-mail: karl.roenigk@iarpa.gov

In 2009 superconducting qubitsdooked promising for their fast Challenging 3-year goals and an emphasis on reproducible results
gate speeds, but short coherence lifetimes made them unusable drove an order of magnitude increase in coherence times

CSA qubit fidelity, while not yet sufficient for gate-based

computing, could be revolutionary for quantum annealing (BA)
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* The Phase qubit was the basis of CSQ,
for advantages in coupling and scaling

interactions

Xmon and Flux for their advantages in
coherence, and anharmonicity (flux)
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besides, who can possibly reproduce my
qubit 2! '
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* T, and noise was harder than T, Real-time o
_ monitoring of N/A No Yes - to optimize active feed-
annealing back

Novel designs and materials enabled >10-fold advances

New flux qubits remaove sharp corners and E-field spikes

\ ,,Q " MITLL reestablished the competitive potential of the flux qubit

The Work of CSQ is unfinished

* T, & T, vary randomly in time and over timescales that are widely
disparate (from milliseconds, to days)

e Sources of noise remain unknown, and uncontrolled
* |ARPA has begun a study of the enhancements possible for

uantum annealin A) via novel architectures and operation
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 Careful undercut & trenching away of lossy architecture, programming, operation...), and highly complex;
material near metal electrodes : :
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