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Diagonalising the Fluxonium Hamiltonian: scQubits
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Fluxonium: standard parameters
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Fluxonium: standard parameters
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Qubit transition



Fluxonium: standard parameters

10

Large anharmonicity



Fluxonium: standard parameters
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Qubit Readout

Qubits Interactions



Fluxonium: different flavours

12 Figure from Gyenis et al. PRX  Quantum (2021)

Light Fluxonium Heavy Fluxonium



Reducing dephasing (T2-protection): transmon case
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Exponential protection against dephasing 
(T2-protection) 



Dephasing in fluxonium qubits: flux noise

14 Figure from Ardati et al. PRX (2024)



Dephasing in fluxonium qubits: photon shot noise

15 Figure from Ardati et al. PRX (2024)



Reducing depolarisation (T1-protection)
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Fermi golden rule

Noise PSD 
(material, fab, environnement…)  

Matrix element 
(qubit design)  

: a given noise channel : relevant operator for a given noise channel



Various depolarisation channels
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Various depolarisation channels
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Table from Pop et al. Nature (2014)

See also: Nguyen et al. Phys. Rev. X  (2019) 
Smith et al. npj Quant. Inf. (2020) 



Bonus track: dephasing caused by QPS in the superinductance

19 Figure from Randeria et al. PRX Quantum (2024)



Bonus track: dephasing caused by QPS in the superinductance

20 Figure from Randeria et al. PRX Quantum (2024)

Take home message (In the superinductance)


