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Granular aluminum
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p tunable by control of oxygen pressure during evaporation

L
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Granular aluminum kinetic inductance
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A. Kou et al., Phys. Rev. Appl. 9, (2018) e

A: f, = 6.994 GHz
B:f,=6.025 GHz = L....=2 nH/sq

C:f,=6.287 GHz L. Griinhaupt et al., PRL 121 (2018)



single photon Q

Granular aluminum coherence
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Granular aluminum coherence
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Quasiparticle bursts in granular aluminum
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Quasiparticle bursts in granular aluminum
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The fluxonium

Small Josephson junction High impedance inductance
A ~0.1um? Superinductor
Ls ~ 300 nH
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Charge fluctuation insensitive qubit
with

large anharmonicity

V. Manucharyan et al., Science 326 (2009)



Granular aluminum fluxonium design
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L. Grunhaupt & M. Spiecker et al., Nature Materials (2019)



Frequency (GHz)

Granular aluminum fluxonium spectrum
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Fluxonium as a quasiparticle sensor
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Qubit inversion

Granular aluminum fluxonium coherence
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Conclusion

Granular aluminum is suited for superconducting quantum circuits

L ~ nH/sq, Q. 2 10°, tunable nonlinearity

N. Maleeva et al., Nat. Commun. 9 (2018)
L. Grunhaupt et al., PRL 121 (2018)

kinetic

Successful realization of fluxonium qubit with grAl superinductor
*
T1 =23 us, To =28 Us
L. Grinhaupt & M. Spiecker et al., Nature Materials (2019)

Promising performance of grAl MKIDs

F. Valenti et al., PR Appl. 11 (2019)
Talk [59] by F. Valenti 12:30 PM on Friday

Reduce influence of excess quasiparticles in quantum circuits

Investigate quasiparticle dynamics



