
Post-doctoral position in out-of-equilibrium statistical physics 
 First encounters in complex environments 

Proposed by Thomas Guérin, CNRS researcher, thomas.guerin@u-bordeaux.fr

Location: Laboratoire Ondes et Matière d’Aquitaine 
(LOMA), Talence (in the south-west of France, very 
close to Bordeaux), France 

Duration: >= 2 years (up to 3 years for a post-
doctoral fellow starting right after his/her PhD 
thesis). The post-doctoral position is funded by the 
French National Agency (« Young researcher 
project »). 

Starting date: flexible in 2023. 

Subject: The first passage time (FPT) is the time that a random walker, such as a diffusing  
molecule, needs to find a target or another random walker (see figure). FPTs have applications in 
various contexts and especially in reactivity problems, because reactants unavoidably have to meet 
before reacting. FPTs properties are generally well characterized for particles moving in simple 
fluids. In turn, in complex environments, for random walkers interacting with other degrees of 
freedom, FPTs are much less understood. The postdoctoral fellow will participate in the exploration 
of such FPT properties in complex environments, building up on theoretical tools that have been 
developed recently [1,2,3,4].    

More precisely, the post-doctoral fellow will investigate the first passage problem between two 
random walkers in heterogeneous media. In such media, existing theories either map the problem 
on a problem with diffusing particles with a renormalized diffusion coefficient, or consider a priori 
reaction rates that are renormalized. This does not answer the question of the calculation of 
diffusion controlled reaction rates and which will be developed during the project. 

Another problem would consist in studying the kinetics or rare events ; such events occur when the 
target is reached only when the random walker (or the reaction coordinate) crosses an energy 
barrier. These ubiquitous events have attracted interest recently with new numerical tools, and 
analytical solutions for transition kinetics are available in the weak noise limit. We would like to 
investigate theoretically the question of a possible problem of limit inversion between the weak 
noise limit and the thermodynamic limit (large number of degrees of freedom).  

Profile: The post-doctoral fellow will develop analytical theoretical methods that will be completed 
by numerical stochastic simulations. I am looking for a motivated person, with a background in 
statistical or theoretical physics or related research fields. If you are interested, please send me a CV 
including a publication list, a brief motivation letter, and (if possible) a recommendation letter.  
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