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Reggeon Field Theory  before QCD 

  











QCD description 
 One might hope that QCD in the high energy limit might behave in 

such a way that scattering amplitudes can describe the Pomeron 
(RFT).   

  The simplest version leads to the BFKL Pomeron which has been 
studied up to NLO in perturbation  theory as composite states of 
Reggeized gluons. Their interaction, local in rapidity, can be 
described by an effective action (Lipatov). 

 Analysis of QCD diffractive processes in terms of Reggeized gluons 
lead to the construction of evolution kernels and transition vertices 
between a different number of Reggeized gluons  in the crossed 
channel (  Bartels).  

 New triple pomeron vertex.   This may be considered the building 
blocks of a BFKL reggeon field theory which can be seen as  a 
projection in the Reggeized gluon field theory. 

 Similar descriptions have been obtained with other approaches 
(dipole picture) and (Wilson  lines, JIMWLK/KLWMIJ). For example a 
fan structure (without loops) associated to the triple pomeron vertex 
was encoded in the solution of the BK equation (Balitsky-
Kovchegov). 



 If we start from  UV  energy and we go to IR regime, how we can study 

this evolutions? 

 Pomeron field has internal degrees of freedom (BFKL), nonlocal RFT 

 

 Pomeron field changes as function of scale (rapidity and distance) 

 

 Wilson ➝ RG equation, flow equations 

 

 Running parameters what is running?? 

• We concentrate here on the RFT effective description 

• The goal is to apply some approximated non perturbative tool to 

investigate some features of it. Is there a possibility to see consistency 

with a  QCD region? 



 

Running parameters: what is 

running? 

 



 Soft Pomeron vs Hard Pomeron 





ERG vs normal pFT   



Berges,Tetradis and Wetterich: hep-

ph/0005122   









FRG Flows and Steps: 



 Action RFT 

 

 Fourier Transformation 

 

  Regulator 

 

 

 Flow Equations 



Dimensionless vs Dimensionful: 



After a long calculation….: 



Anomalous Dimension  



Results for differents  

truncations: 

 



Conclusions: 
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Running couplings  








