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Cross-resonance-based readout scheme of a superconducting flux qubit

YOSHIHARA, Fumiki
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For capacitively-shunted flux qubits, which have good coherence property and
large anharmonicity, we have studied the cross-resonance readout scheme. The cross-resonance
readout scheme is expected to be faster and to have higher fidelity than the conventional dispersive
readout scheme. A fabricated sample is cooled at a few tens of mK, and we evaluated the two readout
schemes. At a fixed measurement time, the cross-resonance readout scheme shows larger complex
amplitude difference than the dispersive readout scheme. This result indicates that the
cross-resonance readout scheme has a potential to measure qubit state faster and with high fidelity.



( )
Haroche 1996
[1] 2004
[0)
[1)
[3, 4]
(¢D)
[6]
Hamiltonian
@
Hami ltonian
(©)]
1 1/4

1/4

)
(10) 1) )

2012
Rydberg
|1)
180
2003 Rabi
( 10ps)
2004

10 mK

Rabi

LC

[2]

|0)

[5]



1)

1/4 Purcell
50 MHz

A/D

A / 4 r e S O n a to r Yz, 11111/ SLILLISLIIIIIIIIIIISIIILIILIIIIISIIIIIIIIS IS SIS SIS IS SIS SIS

charge drive

| qubit

0)

500 MS/s
1/4

Purcell
flux drive

Purcell filter

flux drive
1
1/4 1/4
crrvs dr
00200 { ¢ cpr »
e DR P ) \ p
0.0175 - e ™
- ~
0.0150 - .. v
0.0125 4 J... | .‘/.M‘
[ @
§ 0.0100 4 o L) - -
° 0.0075 { ,‘ ‘f .
o’ o
0.0050 4 %%
(N
0.0025 @' !
A
0.0000 +—; - ; ; .
0 20 40 60 80
plot number
2 (DR) (CRR)
|0) [1)
1plot number =5 ns
@

Hami ltonian
Rabi Hamiltonian

Scientific Reports [71

DDD

test junction

\\\\‘.

Purcell

LC
Hami ltonian
Hami lItonian



() 1 2.5mm x 5.0 mm

174 1/4 Purcell

® |0) 1)

1 plot number 5ns
(CRR) (DR)
|0) 1)

[1] M. Brune et al., Phys. Rev. Lett. 76, 1800-1803 (1996).
[2] A. Blais et al., Phys. Rev. A 69, 062320 (2004).

[3] S. Touzard et al., phys. Rev. Lett. 122, 080502 (2019).
[4] J. Ikonen et al., phys. Rev. Lett. 122, 080503 (2019).
[5] I. Chiorescu et al., Science 299, 1869 (2003).

[6] F. Yan et al., Nat. Commun. 7, 12964 (2016).

[7] F. Yoshihara et al., Scientific Reports 12, 6764 (2022).



Yoshihara F. Ashhab S. Fuse T. Bamba M. Semba K. 12
Hamiltonian of a flux qubit-LC oscillator circuit in the deep-strong-coupling regime 2022
Scientific Reports 1-12

DOl
10.1038/s41598-022-10203-1

F. Yoshihara

Hamiltonian of a flux qubit-LC oscillator circuit in the deep-strong-coupling regime

APS March meeting 2022

2022

F. Yoshihara

Hamiltonian of a flux qubit-LC oscillator circuit in the deep-strong-coupling regime

ISNTT 2021

2021

LC Hami Itonian

76

2021




5 Q-LEAP Al

2021
LC Hami Itonian
2020
2020
2019
2019
80

2019







