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Diffusion-mediated surface phenomena are crucial for human life and industry, with examples 
ranging from oxygen capture in lungs to heterogeneous catalysis, gene regulation, membrane 
permeation, and filtration processes. A novel probabilistic approach was recently proposed to 
investigate the intricate dynamics of diffusing particles near a reactive surface. This general 
formalism allows one to describe new surface reaction mechanisms and to model various natural 
phenomena in physics, chemistry and biology. The candidate will gain multiple skills in theoretical 
tools and numerical simulations, and undertake a truly interdisciplinary study within an active 
international environment. 

 

Figure. Diffusive motion of a molecule towards 
a protein within a mesh of actin filaments 
inside the cytoplasm, from [3]. 
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