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•1) Large N
      

•2) Critical Exponent

•3) Truncation in 1/N
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• Just an artefact from the truncation ?
      
• Is the pole physical ?

Large N Expansion
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• Step reached in 2019 :     Phys.Rev.Lett. 123 (2019) 13, 131602
•A  part of the higher orders has the same pole.
•Those parts can be summed.
•The divergence vanishes.

• There is an inconsistancy in the resummation to conclude anything      
   about the UV-IR fate.

• Yet the cancellation is still here, that’s interesting…
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• Let’s redo the work in a simpler way (beyond Large N)
   - Non-Perturbative approach
   - Can we connect UV/IR ?                             

• Scheme Transformations as a « TRICK » to scope for the pole structure
   at  higher orders.

What is the status ?



  

•2) Critical Exponent

Application to Large N
& Beyond



  



  



  



  



  

The Master Equation



  



  

The Master Equation



  

The Master Equation

In practice :



  

The Master Equation

• Non Pertubative approach 
      
• Hard to solve in general

• There are interesting limits and general behavior
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General Properties

• All the solutions are monotonious. 

• If                                      
   Then                           is a solution.

• If     has a pole, the solutions will not exhibit one. 
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The initial condition is important     !
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• Non Pertubative approach !

• What does it tell about beta-functions ?
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• Non Pertubative approach !

• Can we use it from IR to UV ?

Let’s keep looking at the 
Master Equation
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• Can be achieved if      has a Non-Lifshitz point. 
    Ex : It could be naturally generated by 
           the cumulations of higher orders poles. 
      
• If non perturbative contributions generate
    a  « linear term »

IR Fixed-Point Model



  

• There is still room for Large N !
      
• Safety cannot be study from the Master Eq.

• Is there anything more we can say about Large N ?

Summary
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• It might compromise the 1/N truncation... 
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• Suppose the existence of a scheme where all the
   are dominated by        .

• Can there be another scheme where this is the case ?
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In practice:

• At each order      there will be only one way to neglect        :
    
  Imposing                .

       If it EXISTS... 
       there can be only one scheme with the Large N approximation
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• There is still room for Large N !
      
• Safety cannot be study from the Master Eq.

• The larger N approx is unlikely to be trusted

Summary
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• Pole in the beta function now

• Still similar to QCD
   i.e.        of constant sign

• But now computable !

Pure Super Yang Mills
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