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PHYSICAL REVIEW X 8, 021022 (2018) For spins
At the Limits of Criticality-Based Quantum Metrology:
Apparent Super-Heisenberg Scaling Revisited i i i i
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L. Bakemeier, et al., Phys. Rev. A 85,043821 (2012). M.-J. Hwang, et al., Phys. Rev. Lett. | | 5, 180404 (2015).
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Hamiltonian: G ~ <N>2T2 Saturate Heisenberg limit

. fimal i .
Driven-dissipative: Gwo ~ < N >T Ongﬂaetlr&ggfy

- L. Garbe, M. Bina, A.Keller, M. G. A. Paris, and S. Felicetti, Phys. Rev. Lett. 124, 120504 (2020).
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Finite-component Quantum
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- L. Garbe, M. Bina, A.Keller, M. G. A. Paris, and S. Felicetti, Phys. Rev. Lett. 124, 120504 (2020).
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Master equation —
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Master equation
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Hamiltonian
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Master equation
p=—ilH,p| + kN(a"pa —1/2 {aaT, p})

Hamiltonian

Hyon/h = wala + %(eff? +a?) + yal?a?

----------------------------------------------------------------------------------------
. 3

_ Magnetic field : - P Krantz et al, New J. Phys. 15 105002 (2013).
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Master equation
p=—ilH,p| + kN(a"pa —1/2 {aaT, p})

Hamiltonian

Hyon/h = wala + %(&TZ +a?) + yal?a?

W = ( B) Magnetic field - P.Krantz et al, New J. Phys. 15 105002 (2013).
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Fix measurement
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Master equation
p=—ilH,p| + IiN(ana —1/2 {aaij})

Hamiltonian

HKerr/h—C&J&TCL—I— 2( Jr2 _|_&2) _|_XCLT2 ~2
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Parametric
resonator

- P.Krantz et al, Nat. Comm. 7 11417 (2016).
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Qubit readout
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Master equation
p=—ilH,p| + kN(a"pa —1/2 {aaT, p})

Hamiltonian

HKerr/h—C&J&TCL—I— 2( Jr2 _|_&2) _|_XCLT2 ~2
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Dispersive coupling Hqc — W 5’Za,Jra,

L ..
- *J_
1 : J

I

Parametric
resonator

- P.Krantz et al, Nat. Comm. 7 11417 (2016).
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Qubit readout

Master equation
p=—i[H,p| + kN(a'pa —1/2 {aaT,p}) _l_ Qubit
L 1
Hamiltonian T * * T
_ata a2 4 a2 A2 il
HKerr/h Wa'a + 2( T a ) T Xxa Parametric
resonator
Dispersive coupling . = S (ATZ&T a - P Krantz et al, Nat. Comm. 7 11417 (2016).
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Qubit readout

Master equation

p=—ilH,p| + kN(a"pa —1/2 {aaT,p}) _l_ Qubit
L 1
Hamiltonian T * $ T
N € —
Hyeore /b =wa'a+ =(a'? + a2 a1%a° =
Kerr/ T 2( T ) TX Parametric
resonator
Dispersive coupling Hqc — Sw (}ZdT a - P.Krantz et al, Nat. Comm. 7 11417 (2016).

Readout error
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Qubit readout

Master equation

p=—ilH,p| + kN(a"pa —1/2 {aaT,p}) _l_ Qubit
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Hamiltonian T * * T
N € —
Hyeore /b =wa'a+ =(a'? + a2 a1%a° =
Kerr/ T 2( T ) TX Parametric
resonator
Dispersive coupling Hqc — Sw (}ZdT a - P.Krantz et al, Nat. Comm. 7 11417 (2016).
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State discrimination: P B
/ 10° 10° 10% 102 102 10!
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E 7.5
/ [
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.............................................................................. bg 5.0

Qubit degradation is proportional to: 25

n = N5w2/(492) 0.0
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- L. Garbe, M. Bina, A. Keller, M. G. A. Paris, and S. Felicetti, Phys. Rev. Lett. 124, 120504 (2020).
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e Finite-component PT for optimal quantum sensing

- L. Garbe, M. Bina, A. Keller, M. G. A. Paris, and S. Felicetti, Phys. Rev. Lett. 124, 120504 (2020).

1- Quantum Magnetometry

2- Qubit readout

e Critical parametric quantum sensor

- R. Di Candia*, F. Minganti*, K.V.Petrovnin, G.S. Paraoanu, and S. Felicetti, arXiv:2107.04503 (2021).
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