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Stochastic thermodynamics of Information Processing 

 

Stochastic thermodynamics is a theory aimed at nonequilibrium systems with        

possibly large fluctuations, which are not contemplated in classical thermodynamics. 

Two main concepts of this field are the definition of heat and work at the level of  

single trajectories and the fluctuation theorem that generalises the second law of 

thermodynamics. It has been realized recently that stochastic thermodynamics is  

particular convenient theoretical framework to understand the relation between  

information and thermodynamics, which is an old problem dating back to Maxwell's 

demon.   

I will discuss our results concerning this relation. First, I will show that the theory of 

stochastic thermodynamics can be generalized to include information reservoirs. 

Second, I will discuss bipartite systems that can be used to study cellular information 

processing. From a different perspective, I will introduce a thermodynamic              

uncertainty relation for biomolecular processes that connects the uncertainty in the 

output of a chemical reaction with the free energy that must be dissipated in order to 

sustain the chemical reaction. An uncertainty ε requires an energy dissipation of at 

least 2kBT/ε
2
. 
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