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Summary of the talk: 
 
• Brief Review:  AdS/CFT correspondence and AdS/QCD; 
  
• Motivations 
 
• The deformed string/ gauge model; 
 
• Holographic description of the DIS within the deformed string/ 
gauge model. 
 
• Numerical results. 
 



 
  
 
 
 
                 
                                  

 used as the standard theory  
to explain the phenomenology 
of strong interactions. 
 
 at the low-energy limit (gYM > 1)  
the QCD cannot be treated 
 perturbatively. 
 
 



AdS/CFT correspondence,  J. Maldacena, 1997 
   (simplified version of a particular useful case) 

 
 
 
 
  
 
 
 
                 
                                  

At low energies string theory is represented by an effective 
supergravity theory →  gauge / gravity duality 

SUPERSTRING 

THEORY 

in the AdS5 x S5  

spacetime. 

• Supersymmetric  𝒩 = 4 

• Conformal 

• SU(N) symmetry, with  

in a 4-dimensional Minkowski spacetime 

                 (AdS5x S5 boundary). 

DUAL 

YANG-MILLS THEORY 

N

Other versions of the Correspondence: AdS4 x S7 or AdS7 x S4 (M-theory in 11 dimensions) 

 After breaking the conformal symmetry one can build phenomenological models that 
describe approximately QCD. So, AdS/QCD models. 

 
 Strong coupling theory ⇔ Weak coupling theory. 



The 4-dim boundary  is at z = 0                                                                           

x 

z 

Holography in String theory 

AdS Space in Poincaré coordinates 

Fifth dimension z  ~  1 / E    where    E = Energy in 4-dim boundary  



 
AdS/CFT Dictionary 

Isometries  in the bulk ↔ Simmetries in the boundary field theory 



A Bottom-up Approach: The Softwall Model 

Soft cut off (Karch, Katz, Son, Stephanov PRD 2006) 



Motivations 

• The original softwall works for mesons, however: 
  
 it doesn't seem to work well for the glueball 
spectroscopy.; 
   
 it does not produce a mass gap for the fermionic sector. 
  
 modifications in the original softwall model. 



Deformed AdS/QCD or deformed 
string/ gauge model 

original SW: 

 Deformed 
AdS space 

O. Andreev (PRD 2006); 
O. Andreev e V. I. Zakharov (PRD 2006). 

an application (for 
instance) of the 

deformed string/gauge 
model. 

To study unpolarized spin 1/2 baryonic 
deep inelastic scattering (DIS) in the 
regime of large Bjorken parameter x and 
calculate the corresponding structure 
functions F1,2(x,q2). 



 Bjorken parameter 

M2= -P2 :  Mass/momentun  (inital hadron) 

Callan-Gross relation 



Holographic description of the DIS within the 
deformed AdS. 

Polchinski e Strassler, JHEP (2003). EFC, MAMC, DL, AV, HBF, PRD(2020). 

Step#1: Computing the 
electromagnetic field 

gauge fixing 



After some algebra.... 

This model requires 
numerical solution! 

Step#2: Computing the 
baryonic states 



Step#3: Computing Sint 



Numerical Resuls (1) 



Thank you for your attention! 
Muchas gracias! 
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