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e Zero noise extrapolation



The Ground State of HeH+
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Zero Noise Extrapolation

Error mitigation technique that
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e T[ime stretching method



Time Stretching - (Simulation)

F ol Same method as [Kandala 2019]
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Time Stretching - (Experiment)
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e (ate insertion method
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Gate Insertions - (Simulation)

Insert circuit identities to scale noise [Giurgica-Tiron 2020].
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Gate Insertions - (Simulation)
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Gate Insertions - (Experiment)
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Extrapolation Results

Energy (Hartree)
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Extrapolated energy curves on
the QSCOUT device.

Minimum extrapolated
energies show improvement
over unaltered estimate.

Improved relative error of
~40-80% for linear and
quadratic fits.

Does this still hold following an

optimization routine?
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e Optimization + Extrapolation
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Optimization Results

Optimization converges to 22 f eales.
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Tufts Exemplars
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Conclusions

e Noise scaling via stretching duration of gates may not work
on trapped ion devices with long coherence times.

e Inserting identity operations can tractably scale noise and
Improve accuracy.

Future Work:

e Combining ZNE with other error mitigation techniques.
e Testing larger, more complex systems.
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Questions?



Other Circuit Identities
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Optimization Ordering
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(d) Optimizing at Low Order and then Extrapolating



