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Symmetry properties of non-gaussian fluctuations 

 
 

The fluctuations of an order parameter in equilibrium systems are not necessarily gaussian since 
this property only holds when the order parameter is expanded near its most probable value. Far from this 
point, rare or atypical fluctuations of the order parameter remain non-gaussian, as observed indeed in small 
systems or in the vicinity of a critical point. 
 

During this internship/thesis, which will be theoretical, we are proposing to study the fundamental 
link between the symmetry property of a system at equilibrium and its atypical or rare fluctuations. These 
atypical fluctuations are described by large deviation functions, which we plan to study using simple model 
systems. For non-equilibrium systems, these large deviation functions satisfy remarkable symmetry 
properties, the fluctuation theorems, which have been studied in the lab since 2006 (see web site above for 
various works on this topic). This internship will further extend the applications of such ideas to equilibrium 
systems and to more general symmetries. 
 

Besides the fundamental questions mentioned above, we also plan to study applications of these 
ideas to concrete systems, such as for instance liquid crystals. In such a nematic liquid crystal, non-gaussian 
fluctuations of the order parameter have been experimentally measured in the group of S. Ciliberto in ENS-
Lyon. This group has shown that these fluctuations are well described by Generalized Gumbel distributions 
which show up in various areas of Statistical Physics. We are proposing to test our ideas about symmetry 
properties of non-gaussian fluctuations using experiments of this kind.  


