Quantum Effects in Josephson Junctions - Part 2
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Introduction

v Resistively & capacitively
shunted Josephson circuit

v Bose Josephson junction

$o (1)
e S O T e N SR 00
=
—>3,;
44. 04
v

Y (a)
¢
— I>1,
]C X C R 120 1 ”
% 80 | Uyasn(4)
+ 40 | ] = ,
1 0 1 \/ 2ehl. g (b)
_— — 0 ‘ ‘ ‘ ‘
0 4 8 12 16 20
[M. P1 [.., Phys. Rev. Lett. 120 17360; (20.518)]-1 oo T I C Q1
. Pigneur et al., Phys. Rev. Lett. : o O [KF and L. Salasnich, Phys. Rev. B 104, 014519 (2021)]
ur work

We find the leading quantum correction to Josephson frequency in Josephson junctions.
() = Q) 4+ (Quantum correction)

Bose Josephson junction Effective action
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Alternative approach
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* consistent with the result
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— Q% of effective action formalism
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* We have obtained a leading quantum correction to the Josephson frequency 1n a 1D Josephson junction via etffective action formalism.

* Our result has been verified also by another approach through the equation of motion.
v Bose Josephson junction v RCSJ junction
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