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Double scaling in Tensor Models
Matrix models (introduced in physics by Wigner in 1955) provide a well defined 
analytically controlled framework for the study of 2D quantum gravity. Some of the most 
important features of matrix models, crucial to their success are the so-called topological 
1/N expansion ('t Hooft, 1974),  the continuum limit (David, Kazakov, 1985) and the so-
called double scale limit (Brezin, Kazakov, Douglas, Shenker, Gross, Migdal 1990). The 
double scaling limit consists in a simultaneous tunning of N to infinity and of the coupling 
constants to some critical values and encodes a continuum phase in which all topologies (not
only the 2D sphere) contribute. This limit is particularly relevant as it connects the matrix 
models to continuum 2D gravity at finite Newton's coupling constant. 
Random tensor models are a recently developed generalization of random matrices to the 
case of dimension 3 and higher and provide a well defined framework for the study of 
higher dimensional random geometries. The 1/N expansion and continuum limits of tensor 
models have been established over the past several years. Very recently, the study of the 
double scaling limit of tensor models has been started.
The internship proposes, after some familiarization with random tensor models, to 
implement the double scalling limit of the so called multi-orientable tensor models (which, 
although restricted to 3 dimensions, are an interesting case of non invariant tensor models 
for which the 1/N expansion works). 
The internship is suited for a highly motivated Masters student with excellent background in
mathematics and theoretical physics.   It may be followed by a PhD proposal in the same 
area.
The first objective of this PhD subject will be the thorough study of the behavior of the 
observables of tensor models in this new double scaling regime. At longer term, the 
continuum random geometry corresponding to the double scaling regime should be studied 
in great detail. This study is the crucial step required for the application of tensor models to 
quantum gravity in higher dimensions.  
Other researchers working in tensor models in the Paris region are: Vincent Rivasseau (LPT 
Orsay) and Valentin Bonzom (Paris 13), as well as several PhD students and one post-doc.
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