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Two Classes
Cyclic Engines Thermoelectric Engines

I. Unified description of cyclic and thermoelectric engines

II.General trade-off relation between power and efficiency

?



Irreversible Thermodynamics 

Affinities:

Second law:

Linear response

Time-reversal symmetry implies 
reciprocity relations:

L. Onsager



Periodic Driving Affinities & Generalized Fluxes:

Second law & Reciprocity relations:

Working fluid:

Environment:
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Power vs Efficiency

Engines with broken time-reversal 
symmetry can apparently reach 
Carnot-efficiency at  finite power. 
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Stochastic Heat Engines

Fokker-Planck dynamics:

Energy conservation 
& Detailed balance: 
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Multi-Terminal Model
Particle conservation
& Self-consistency:
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Conclusions & Perspectives
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I. Unified framework for mesoscopic
heat engines

II.General trade-off relation between
power and efficiency in linear
response

Extensions & Outlook
 

● Classical engines in 
non-linear response [1]

● Quantum engines and the 
role of coherence [2,3]
 

● Strong coupling
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