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Motivations

• Non-perturbative effects in gauge theories: 

 QCD (Instantons): Confinement, gaugino condensation , chiral symmetry breaking, etc

    String Theory (D-branes): String dualities, AdS/CFT,  AGT, etc.

• Circular Wilson loop in N=4: 
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  Exact results
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•  N=2 theories 
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•  Chiral deformations of N=4: 

 Wilson loops, gauge partition function : Interacting Matrix Models

• Mass deformations of N=4: 

Prepotentials for small mass:

AGT dual of Minimal Models :

Recursion relations

✓ q-Exact formulas for  Self-duality of ADE & SO/Sp duality
!

Outline

• SU(2)+funds SCFT at rational squashed  sphe res

Localization

✓ q-Exact formula for 

F

✓ q-Exact formulas for the gauge partition function  ZS4 =
X

a0

|Z(a0)|2

• Conclusions
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Localization

Fixed Point

• Localization formula:  
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• Supersymmetric theories:  Q⇠ Supersymmetry charge and ↵ = e�S



5Jose F.  Morales (INFN, Tor Vergata, Roma) Exact results  Napoli 19/11/2015  

• The N=2 gauge action:  

-deformations⌧J
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• The gauge partition function:  
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• Partition function:  

On the 4-sphere
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• Supersymmetric Wilson loop:  

Wilson loops 

Circular Wilson loops
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• N=2*  theory   

Deformed N=4 theory 

Potential

N=4  theory   m = ✏1
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  Exact formula for W !
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• Periods :  

 N=2* theory 

!

aD =
1
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Fprepotential

• S-duality :  ADE groups

• Recursion relation :  
tree One-loop+instantons
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• One loop :  

 the  prepotential

!
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• Solving the recursion 
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  q-Exact results for any ADE group
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 SO(2n+1)/Sp(2n) duality 

• Solving the recursion 

• Long and Short root sums 
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• Gauge/CFT dictionary:  

 AGT correspondence

!

•  Partition function vs four-point function :

SU(2) gauge +4 fundamentals.  = Liouville CFT
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• Critical masses: 

 The gauge partition function 
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Winst(G3, T, τ) Conclusions
• Chiral deformations of N=4 : 
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✓ -deformations of N=4:  

S=ln W !
⌧J   Exact formula for Z and W (Matrix model) 

(prediction for the Area of the dual string world sheet on AdS) 

• Mass deformations of N=4

✓ N=2* at small mass:  

S-duality !
  q-Exact formula for F  for any gauge group 

(Recursion relation) 

(self duality of ADE , B <—> C) 

• SU(2)+ 4 fundamentals

✓ AGT dual of minimal models:  

AGT-duality !
  q-Exact formula for Z on the four-sphere 

(Localization) 

(match with Ising correlators) 

• Open questions: Other Wilson loops, perturbative tests W, 5d recursions, pert+insts  


