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Drive  → Ĥ/ℏ = iε2 ̂a†2 + h . c .
Loss  → L = κ2a2
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 Ĥ/ℏ = g2 ̂a†2b̂ + g*2 ̂a2b̂†Memory ωmBuffer ωb

εd

κb

Drive ωp

ωp
|0⟩m

|1⟩m

|2⟩m
|1⟩b

|0⟩b

ℏωp

 ℏωp = ℏ(2ωm − ωb)

 

with 

̂L2 = κ2 ( ̂a2 − α2)
κ2 = 4 g2

2
/κb

Buffer drive & buffer dissipation

2



[J. Guillaud, J. Cohen, M. Mirrahimi, SciPost 2023, (A&B, Sherbrooke, INRIA)]

[Z. Leghtas et al. Science, 2015 (Yale)]

[R. Lescanne et al. Nat phys 2020 (ENS Paris)]
[S. Touzard et al. PRX 2018 (Yale)]

Using dissipation to stabilize cat qubits
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The DC-pative cat: a new approach
Dissipation engineering with a DC-biased Josephson junction
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A qubit to read the memory
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Ready to perform a Wigner tomography



• New paradigm for cat qubit stabilization 

• Designed and fabricated sample 
• Evidence of 1-to-1 photon conversion 
• Signature of 2-photon dissipation 

• Next: Wigner tomography as conclusive proof of 2-photon dissipation
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• New paradigm for cat qubit stabilization 

• Designed and fabricated sample 
• Evidence of 1-to-1 photon conversion 
• Signature of 2-photon dissipation 

• Next: Wigner tomography as conclusive proof of 2-photon dissipation 

• Perspective: also implement 2-photon drive  Cat qubit stabilization→
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C O N F I D E N T I A L

A. BienfaitS. JezouinA. PeugeotM. Paradina B. HuardJ.-L. Ville A. Murani

Thanks!

10



Extras



Buffer spectroscopy VS flux



A qubit to read the memory

Ĥ/ℏ = ℏωm ̂a† ̂a +
ℏωq

2
̂σz − ℏχ ̂a† ̂a

̂σz

2

ωq( ̂a† ̂a) = ωq(0) − χ ̂a† ̂a

Memory-qubit dispersive coupling:
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 T1mem
= 3.2 μs

κ tot
m > 10κcoupling

m

[D. I. Schuster at al. Nature 2007 (Yale)]

[B. R. Johnson at al. Nat. Phys. 2010 (Yale)]

T*2 (Ramsey)



Memory

 
 

 

Qc = 4 * 106

Qi = 7 * 104

Qtot = 7 * 105

κi = 60 kHz



Josephson emission



Josephson emission



Josephson emission



Josephson emission



A qubit to read the memory

χ /2π

ω/2π (GHz)

ωq /2π

Ĥ/ℏ = ℏωm ̂a† ̂a +
ℏωq

2
̂σz − ℏχ ̂a† ̂a

̂σz

2

ωq( ̂a† ̂a) = ωq(0) − χ ̂a† ̂a

Memory-qubit dispersive coupling:
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[D. I. Schuster at al. Nature 2007 (Yale)]

[B. R. Johnson at al. Nat. Phys. 2010 (Yale)]
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A qubit to read the memory


