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  Weakly non-equilibrium dynamics 
   

Fluctuation dissipation-theorem (1951)
                                                                         Herbert B.Callen(1919-1993)

Green-Kubo relations (~1950)

                                                                                  Ryogo KUBO ( 1920 ...)

Onsager relations (1931)

                                                                         Lars Onsager (1903-1976)

                                  



    Far from equilibrium dynamics
FLUCTUATION RELATIONS

Jarzynski relations (1997)
 

Evans-Searle relations(1994)

                                                                                                                                                                         Searle | Ponti Knit | Fashion
                                                                                                                                            

Gallavotti-Cohen relations(1995)

Fluctuation relations for diffusion processes. R. Chetrite, K.Gawedzki, 

to be appear in CMP 



       Toy model 1 : Dissipative Langevin dynamics

The Gibbs density                    is the invariant 
density.The density current of this density vanishes 

and we have the detailled balance (DB)

EQUILIBRIUM STATE

Einstein 
relation



        To  Enter in the non-equilibrium world
                            BREAK :

● Stationnarity :
● Hamiltonian form : add non-gradiant term, 

no local term                  TURBULENCE  
  

● Einstein relation : 



   General mathematical setup for our work

Exemples of diffusive equations  :

1) Kraichnan model of turbulent flow with

2) Deterministic dynamical system with

3) Langevin dynamics   
A tribute For
 late Robert 
Kraichann.





  Krzysztof shown in the last talk that we can write :



For the tangent process , we have the           
multiplicative large deviation form :



               KRAICHNAN CASE




