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*Introduction

Can we exploit coherence for having a quantum 
thermodynamic advantage? 
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*Introduction

TUR:

Classical

Non-classical

Barato & Seifert - PRL - 2015

Gingrich et al. - PRL - 2016



*Results

Kalaee et al. - Physical Review E - 2021

TUR: (Witness)

However 

1- No TUR violations  no quantum thermodynamic advantage 
2- We are interested in the role that coherence plays

⟹



*Classical analog

González et al. - PRE (2019)

Classical analog using same (incoherent) resources and leading to same currents  
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*Results

Brunner et al. - PRE - 2014 González et al. - PRE (2019)



*Results

The Pareto front is divided in engines that violate and not violate the TUR.   

TUR violations are near the maximum power regime. 

The quantum Pareto front is not reachable by any classical analog. 



*Conclusion 

- Thermodynamic emulability of QTM with non-energetic coherence. 

- Quantum advantage in the case of QTM with energetic coherence. 
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