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Strongly coupled Quantum Field Theory

Many real systems are described by strongly coupled field theories. Three famous examples 
are:  second-order  phase  transitions  in  three-dimensional  ferromagnets;  quantum 
chromodynamics (QCD); turbulence.  To solve these systems would be a great advance in 
theoretical physics. My group at the theory department at CERN (where I'm on a long term 
leave from LPT ENS), which includes 4 postdocs and 1 PhD student, is working to develop 
new approaches to these problems.

One method we are working on is the Conformal Bootstrap, a nonperturbative approach to 
theories with scale invariance (like in in second order phase transitions). You can get an idea 
reading my recent article <arXiv:1403.4545>, or watching my colloquium talk at the ENS: 
<http://savoirs.ens.fr/expose.php?id=1677>. I got the 2014 New Horizons in Physics prize for 
my work on this subject.

Another technique is the Truncated Conformal Space Approach, a method which was 
previously used only in 1+1 dimensions. I'm working to adapt it to the theories in three and 
four dimensions, such as QCD. The hope is that with this technique one will be able to 
compute the mass of the proton and of other hadrons on a laptop in a few minutes - the task 
which now takes years on supercomputers - and with an unprecedented precision. There is a 
long way to go to fulfill this dream, but I have recently completed the first steps in 
<arXiv:1409.1581>.

I'm looking for motivated and qualified students to work on these questions. 
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