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Introduction
✓Damped dynamics in a Bose Josephson junction ✓Resistively & capacitively  

 shunted Josephson circuit

[M. Pigneur et al., Phys. Rev. Lett. 120, 173601 (2018)]
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[KF and L. Salasnich, Phys. Rev. B 104, 014519 (2021)]

We clarify the damped dynamics of correlation functions in Josephson junctions subject to quantum noise. 
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J(x) = J0L�(x) : head-to-tail configuration
<latexit sha1_base64="0YN1HTvILVVSMCwEuwArKsXi2GE="></latexit>

 1
<latexit sha1_base64="nqgCQgRAeuZfjQBUH5TGfpRdAGw="></latexit>

 2

<latexit sha1_base64="XeLeG7eg/J/kKwIBIPUkK4UbJoY="></latexit>

J0L

2
�(x)

<latexit sha1_base64="b8GfiUh/aXDTpi+7sr+jTIezZp8="></latexit>x
<latexit sha1_base64="uPUOHZx1pEC7LtjoGZ08SD9mmRY="></latexit>

x = L
<latexit sha1_base64="BZjIN6Ut146PlAUG/ey79eBa7e8="></latexit>

x = �L
<latexit sha1_base64="G9uPgdu+AApkXVlUJU/2INfwWmk="></latexit>

x = 0

[F. Binanti, KF, and L. Salasnich, Phys. Rev. A 103, 063309 (2021)]

‣ Effective Hamiltonian for Josephson mode
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Intrinsic coupling with bath modes 
(Velocity-coupling model)
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Generalized Langevin equations 
for Josephson mode

- Asymptotic correlations depend on .γ = ρ̄J0/(Mc)
- Phase correlation is strongly enhanced.
- In-phase oscillations.

<latexit sha1_base64="1cqBUZrI+QvQhA/D4MVmtLTfJME="></latexit>

� =
2~
M⌦

<latexit sha1_base64="swn+/p6n88NFtCeYWJr6I7vAesQ="></latexit>

�Q ⌘ �

2⌦

<latexit sha1_base64="86CnOLZzaziJDLYO+zhTo0vDSCI="></latexit>

Ic
<latexit sha1_base64="9cnzFk2S/PBtZrfzkYqgRA2HT4E="></latexit>

C
<latexit sha1_base64="ZT6TheOby1TM3gw0m2vy8ZUPQvs="></latexit>

R

<latexit sha1_base64="BbWif1baNsLtS2wRA/B8CTMCx3o="></latexit>

I

[KF and L. Salasnich, Phys. Rev. B 104, 014519 (2021)]
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- Out-of-phase oscillations of  
     phase & voltage variances.
- Coherence decay earlier at  
     a higher temperature.
- Coherence decay earlier with  
     smaller damping .ΩRC
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⌦RC/⌦J = 0.1
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⌦RC/⌦J = 0.1

Bose Josephson junction RCSJ junction
Intrinsic coupling through momenta Current noise & friction generated by a resistor

- Enhancement of ⟨ϕ2
0(t)⟩

- In-phase oscillations of  and Δϕ2
0(t) Δζ2

0(t)
- Same order of  and ⟨ϕ2(t)⟩ ⟨V2(t)⟩
- Out-of-phase oscillations of  and Δϕ2(t) ΔV2(t)

- Correlations in the long-time limit depend on the damping (friction) constant in the quantum regime. 

<latexit sha1_base64="j3FTqHJVwKbTwLICtOX9Qvu7Ywk="></latexit>

kBT

~⌦ = 0.01

<latexit sha1_base64="cqAcl6yHKY6QiqM4LxMb8X/OHIM="></latexit> �
⇣2 0
(t
)�

⇢̄2
/2

Δ
𝜙

2 ( 𝑡)
/Γ

<latexit sha1_base64="Ko5KN4MNqa23QjV27a+f/CXmB3k="></latexit> �
�
2 0
(t
)/
�

<latexit sha1_base64="6EZBESRqRi027RS9Qe13OnhhdEQ="></latexit>

M =
~2
2gL

<latexit sha1_base64="QocXNnlFaejbHTaxKx1/qX4TEbs="></latexit>

!n = ckn
<latexit sha1_base64="6DXuLBkqEBqtFL+caS9cgfz076o="></latexit>

c =

r
g⇢̄

m

<latexit sha1_base64="ezaNM0HZpUo7ec1yXd6WfdgF4Kk="></latexit>

!cut = c
⇡N

L

<latexit sha1_base64="uwmPqhHUzjyhMn26yEPKP/ooE7g="></latexit>

h{⇠�(t), ⇠�(0)}i =
2�

ML2⌦2

Z
d!

2⇡
ei!t~!3 coth

✓
~!

2kBT

◆

<latexit sha1_base64="/5Ss1IPY3ZffNSBwaHYp2CqTsvg="></latexit>

h{⇠⇣(t), ⇠⇣(0)}i =
2M⌦2�

~2⇢̄2L2

Z
d!

2⇡
ei!t~! coth

✓
~!

2kBT

◆

[M. H. Devoret, J. M. Martinis, and J. Clarke, Phys. Rev. Lett. 55, 1908 (1985)]

: superconducting gapΔ(T )
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