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Statistical description of aging networks 

Aging processes play an important role in various fields, from geology (rock fracture) and 
material sciences (aging of materials and constructions), to neurosciences (brain aging leading 
to memory loss and Alzheimer's disease) and social sciences (e.g., population dynamics). 
While the branch of statistical physics about structural and dynamical properties of (spin) 
glasses has been particularly well developed, the aging dynamics of networks is a less 
advanced topic. The internship aims to reveal the role of aging in the development of growing 
networks.  

The work starts from a simple model of population dynamics, in which the death-rate is 
age-dependent. The population size and other population characteristics will be computed, 
either analytically, or numerically. For instance, a drifted diffusion behavior can be obtained 
by tuning birth and death rates. Once the population dynamics is well described, the results 
can be applied to networks (or graphs) in order to investigate how the structural organization 
of networks influences their robustness to aging of nodes and/or links. Such models can find 
applications for instance in urban development (e.g., transportation networks or electricity 
distribution networks) and memory/learning models in neurosciences. 

The candidate is expected to have a solid background in statistical physics and/or probability 
theory, and be skilled in (or motivated for) numerical simulations (e.g., in Matlab). The 
internship can potentially be continued as a PhD thesis under the condition of finding a PhD 
scholarship (in order to be able to apply for such a scholarship at Ecole Polytechnique, the 
candidate should have excellent notes). 
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