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Title:  Non perturbative renormalization group approach to  fluctuating membranes and 
surfaces

Summary:  The  aim of this internship is to study the  critical behavior of   fluctuating 
membranes and surfaces. This kind of systems occurs  in many domains:  in High Energy 
Physics (a surface  is generated  by  the space-time evolution of a string in String Theory), in 
Chemical Physics and Biology (cell membrane)  as well as in Condensed Matter Physics since 
the recent discovery of  new materials like Graphene that, from the mechanical point of view, 
behave  like polymerized membranes. During this internship  the student will study the effects 
of quantum or/and thermal fluctuations on the critical behavior (the behavior in the vicinity of 
a second order phase transition) of  fluid  and  polymerized membranes using a non 
perturbative renormalization group technique.  In a few words renormalization, in the  modern 
approach, consists to compute the effects of fluctuations on physical quantities, step by step, 
by integrating out the high energy degrees of freedom of the system. It appears that, in many  
recent situations, the standard techniques -- that  rely on perturbative expansions  like weak 
coupling, high or low temperature expansions --  have proven to be unsuitable due to the non 
perturbative character of the underlying  physics.   Thus to investigate the physics of 
membranes we  shall rather use a non perturbative technique that allows to study these 
systems  in all dimensions, in all regimes  of parameters  (weak or strong coupling constant, 
low or high temperature, etc) and that  allows to get informations  unreachable by  usual 
perturbative techniques.  The internship  will  consist  mainly to learn this  technique of non 
perturbative renormalization and then  to use it to explore the physics of membranes or of 
close systems.  

Please, indicate which speciality(ies) seem(s) to be more adapted to the subject:

Condensed Matter Physics:  YES     Macroscopic Physics and complexity: YES
Quantum Physics:  YES   Theoretical Physics: YES


