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Mitigating & characterizing phonon-mediated QP poisoning

Qubit arrays with & without back-side metallization
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Controlled study of phonon-mediated QP poisoning
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Enhanced qubit relaxation from controlled phonon injection
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Modeling and fitting of phonon injection measurements

* Adjust phonon loss probability at chip edges and QP trapping rate for best fit
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QP poisoning with phonon injection: spatial variation

non-Cu, 30-us injection pulse
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QP poisoning from active vy irradiation

60Co source outside DR
* half life ~ 5 years
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emission of two y-rays
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Monitoring Offset-charge Jumps
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Repeated measurements of offset charge

No ¢9Co source
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Offset-charge jump rate for different y doses
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Direct measurement of QP poisoning via charge parity
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* Low QP parity switching rates

* Effective shielding from stray light and
compact qubit footprint



QP charge-parity switching for different y doses
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Correlations: offset-charge shifts & QP charge-parity switching (preliminary)

non-Cu Qk‘\Qs * Strong correlation for QP parity
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QP parity switching rate versus cooldown time (prellmmary)
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Conclusions & Ongoing Work

* Phonon downconversion in normal metal reservoirs effective for
suppressing simultaneous quasiparticle poisoning

* Numerical modeling of phonon and QP dynamics effective for
evaluating strategies for mitigating phonon-mediated QP poisoning

* Direct phonon injection with tunnel junctions & active y irradiation
provides direct test of phonon-mediated poisoning

* Correlations between offset-charge shifts and QP parity switching
for analyzing poisoning footprint

* Need effective IR shielding for low background QP parity switching
rates; study source of power-law phonon-only events
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