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ÅLecture 1. Introduction and overview 

 

ÅLecture 2. Classical string solutions 

 

ÅLecture 3. S-matrix  

 

ÅLecture 4. Finite-size effects 
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Ref: N. Beisert et.al. ñReview of AdS/CFT Integrabilityò arXiv:1012.3982-4005 
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ÅType IIB superstrings on   

                 

                          dual to 

 

                             super-Yang-Mills theory 

 

                   [Maldacena (1997)] 
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ÅParameter relations: 
   

    

    ót Hooft coupling constant 

 

ÅFree superstring theory corresponds to a planar 
limit of SYM 

 

ÅQuantitative check is tricky since it is a strong-weak 
duality 

ïSYM  perturbation for  

ïString perturbation for  
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ÅComposite SYM operator 

 

 

ÅString configuration in a target space 
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worldsheet 
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Interacting quantum strings 
Quantum gauge theory 

Loop expansion 

Genus 
expansion 

gauge loops Worldsheet   
loops 

Integrability  line  
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Å Appears in the planar limit   

 

Å Perturbative integrability 

ï Certain integrable models appear in perturbative  computations 

ï Classical string solutions from some classical integrable systems 

 

Å Nonperturbative integrability  

ï Exact results for any value of ʇ 

 

Å Only a few physical quantities are exactly computable so far 

ï Anomalous dimensions 

ï Worldsheet S-matrix  
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Perturbative 
gauge theory 

Quantum 
gauge/string 
theory 
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Å                SYM  

 

 

ÅR-symmetry : N=4 SUSY so(6) ḙ su(4) 

ÅScalar fields : 

ÅGauginos :        fundamental in su(4) ȷ  

ÅAll in adjoint  rep. in  
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ÅOne-loop ƾ-function  

 

 

 

Åƾ=0 at all orders of perturbation  
ïThree loops in superspace formulation  

ïAll loops in light-cone gauge                   

 

ÅNo scale dependence  
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ÅLorentz generators :  

ÅTranslations :  

ÅConformal boosts :  

ÅDilatation :  

ÅSupercharges :  

ÅSuperconformal  boosts : 

ÅR-symmetry : su(4)   

 

 

 

 

 

su(2,2) ḙ so(2,4) 

psu(2,2|4) 

32 super charges 



Å psu(2,2|4) commutation relations 
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