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Property of fluxoniums
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Minimal cQED readout model

Plot credit : arXiv:2402.07360

H = Hr + %q + Hinteraction

Hinteraction = gnyNyg
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We want X1, X2 the same but distinguishable to X0



Tuning w

resonator
0.10
— 8.538 ]1,1) 8.560 [2,1)
|—( i n 0.08 1 0-7 8.538 HB 8.560 I2.1>
’ 1 ( 9—| = 0.06 -
J_A J. <§ 6.185 |0, 1)
~ =V,-(g9) = 0.04 L 1 Y I —— )
Varive(t) S 002 ] I . 6.184 [0,
E )(i ﬁq T T Y T
) S ] 7.0 72 74
N 0004 {1 =7 Xo ot L373 11,0 1394 12,0
Plot credit : arXiv:2402.07360 ¢ g 1.373 [1,0) 1.394 [2,0)
.= X Y
0.002 o 2 f § _—9._9_8_1_ |0—0)
H = Hr+ My + Hinteraction < o= 7 i oo
. . —0.002
Contribution to resonator (Coupling strength g = 100MHz)
frequency shift in approximation: ~0.004

| <’L|’ﬁ,|j> |2/Aij 70 J 74



Simulation results

coherent state evolution with k = 1073 GHz
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Photon shot dephasing on computational subspace

averaged infidelity of computational subspace
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Leakage to higher levels
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Is the detection worth it?

Assume a g-e T1 of 300us (preliminary data), then 300 ns would accumulate
leakage on the order of 107,

A 10~ fidelity cost of leakage detection is worth doing to remove that 103 leakage
population



Conclusion

1) We propose e-f Integer Fluxonium Qubit with highly coherent computational
subspace

2) The dominant leakage population can be converted into biased erasure,
via high-accuracy, high fidelity dispersive detection

Outlook

1) Experimentally calibrate the lifetime of e-f subspace of Integer Fluxonium,
2) Demonstrate the dispersive leakage detection
3) Explore architectural design space of this qubit



