Quantum Effects in Josephson Junctions - Part 1
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Introduction

v Damped dynamics in a Bose Josephson junction v Resistively & capacitively

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

We clarify the damped dynamics of correlation functions in Josephson junctions subject to quantum noise.

1D Bose Josephson junction RCSJ junction
[F. Binanti, KF, and L. Salasnich, Phys Rev. A 103, 063309 (2021)] [KF and L. Salasnich, Phys. Rev. B 104, 014519 (2021)]
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{¢0+7¢0 + Q%¢p = &4

Intrinsic coupling with bath modes
(Velocity-coupling model)
Generalized Langevin equations

+ 7o + Q%¢p =
Go + 760 G0 = & for Josephson mode
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- Asymptotic correlations depend on y = pJ,y/(Mc).
- Phase correlation 1s strongly enhanced. 2% v
= In-phase oscillations. L= Mo 97 20

Bose Josephson junction
Intrinsic coupling through momenta

- Enhancement of (gbO (1))
- In-phase oscillations of Aqbo (¢) and Aé’g(t)

Summary
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= Out-of-phase oscillations of | \
phase & voltage variances.
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RCSJ junction

Current noise & friction generated by a resistor

- Same order of (¢*(¢)) and (V*(¢))
- Qut-of-phase oscillations of Ag?(¢) and AV?(¢)

- Correlations 1n the long-time limit depend on the damping (friction) constant in the quantum regime.




