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Abstract  

 

Superconducting nanodevices have been 

recently identified as strong thermoelectrical 

engine. 

We will explore different examples where 

the thermoelectricity in linear and nonlinear 

regimes is generated even in a particle-

hole symmetric systems. We discuss how 

phase-dependent Andreev reflections[1] or 

even non-equilibrium spontaneous 

symmetry breaking[2,3] would generate 

strong and phase controlled 

thermoelectrical effects.  We successfully 

report also different applications such as 

current-controlled superconducting 

thermoelectric memories[4], broadband 

single-photon detectors, microwave 

assisted generator[6] 
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Figure 1: Bipolar thermoelectric Josephson 

engine. Pseudo-colour scanning electron 

micrograph of the engine. In red Al istand 

tunnel coupled to Cu/Al bilayer to realize a 

double-loop SQUID. 
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Figure 2: a) Reciprocal IV characteristic of the 

superconducting thermoelectrical engine.  b) 

Hysteresis cycle spontaneous symmetry-

breaking of the particle-hole symmetry at the 

base of the effect.  

 

 

 

 

 


