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       Dynamics processes  & Fluctuation theorems 

Integral fluctuation theorems 

System 

Thermodynamic 2nd laws 



       Dynamics processes  & Fluctuation theorems 

Detailed fluctuation theorems 



One-page summary of our analytic results 



Linear Diffusion Systems 

Brownian dynamics 

Diffusion dynamics (overdamped limit) 

Linear force 



Linear Diffusion Systems 

Particle  dynamics trapped in a harmonic potential and driven by a swiring force in 2D 

Brownian gyrator: nano heat engine  
(Filliger and Reimann, PRL 2007)  

Molecular refrigerator 
(Kim and Qian , PRL 2004/PRE 2007)  

Time-dependent harmonic potentials 
(Zon/Cohen,  Nickelsen/Engel,  ..) 



Linear Diffusion Systems 



Linear Diffusion Systems 

Crucial: Nonlinear Inhomogeneous Matrix DE to solve 



Generating function and PDF 



Generating function and PDF 



2D Linear Diffusion Systems 

oscillation & mono. decreasing 

No (irrelevant) oscillation  
1st overshooting dominant. 

“strong” anisotropy 

oscillation relevant & complex tr. 

Boundary & inf. tangential pts.   

irrelevant oscillation 
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