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Josephson junctions are a central element in superconducting quantum technology; in these devices, 
irreversibility arises from abrupt slips of the quantum phase difference across the junction. This phase 
slip is often visualized as the tunnelling of a flux quantum in the transverse direction to the 
superconducting weak link, which produces 
dissipation. Here we detect the instantaneous 
heat release caused by a phase slip in a 
Josephson junction, signalled by an abrupt 
increase in the local electronic temperature in 
the weak link and subsequent relaxation back 
to equilibrium. Beyond the advance in 
experimental quantum thermodynamics of 
observing heat in an elementary quantum 
process, our approach could allow 
experimentally investigating the ubiquity of 
dissipation in quantum devices, particularly in 
superconducting quantum sensors and qubits 
[1].  
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Fig. 1: False-colour scanning electron micrograph of 
our hysteretic RF-SQUID variant which was named 
superconducting quantum interference proximity 
transistor (SQUIPT) [2]. A current in the rapid flux 
line (green) changes the magnetic flux inside the 
SQUIPT loop (yellow) by mutual inductance. This 
can cause a phase slip in the SNS Josephson junction 
(Al, blue; Cu, red) shown in the zoomed-in view. The 
device is embedded in a resonating circuit to enable 
fast readout of the heat dissipated in the normal 
metal island via a NIS tunnel junction (AlOx, cyan).  
 


