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Review: AGT conjecture

LFT on Riemann surface C     4D N=2 SU(2) SCFT
                                                          (Coulomb phase)

Information of C                        properties of 4D QFT
                                   dictionary

.... and so on
Complex moduli of C                        UV gauge coupling 

                                           

Ex



Given any C, one has certain SCFT !! 
(I) # of gauge coupling (or group) = χ=(3g-3+n)
(II) flavor mass = weight of insertion
(III) Coulomb parameter = internal momentum
(IV) SW curve = double cover of C 

Ex

                   AGT dictionary

χ=(3g-3+n)=8, # of Coulomb parameters is eight!!

Ways of bootstrap are many...



Main idea is …
Re-express C owing to Poincare, Koebe and Klein

(Uniformization theorem, about 100 years ago)

•Uniform punctured Riemann surface by upper half-plane H (universal cover)
•Endow C ~ H/Г with hyperbolic metric w/ discrete Fuchsian group Г

 C ~ H/Г

Gaiotto curve (SW curve)           Liouville equation
                                                       (classical Liouville theory)

Classical version of AGT conjecture !!



 C ~ H/Г

Gaiotto curve (SW curve)           classical Liouville theory

                  
Hermitain matrix model

spectral curve 

t'Hooft limit

Genus-0 free energy

Unique Saddle point

Accessory parameter in 
Liouville stress-tensor 

Classical conformal block

Polyakov conjecture



Plan of talk

• Introduction—very brief review of AGT relation (2pp)
• What is Uniformization (均一化) (6pp)
• Big picture (2pp)
• Example I, II & III (4pp)
(extract SW prepotential from classical conformal block)

• Summary (1pp)



Introduction—very brief review of AGT relation

6D N=(0,2) A-type/Σ

                    partial twist 

4D N=2 SU(2) SCFT

Complex moduli of Σ                                                        UV gauge coupling
(for two-sphere, puncture needed)

Ex
χ=(3g-3+n)=1 for (g,n)=(0,4) or (g,n)=(1,1)
n=4 w/ (0,1,λ,∞), four-punctured P^1 ~ torus

UV gauge coupling  λ                 IR gauge coupling τ  (lambda function) 

LFT on Riemann surface Σ



(I) # of gauge coupling (or group) = χ=(3g-3+n)
(II) flavor mass = weight of insertion
(III) Coulomb parameter = internal momentum
(IV) SW curve = Σ

Ex

AGT dictionary

χ=(3g-3+n)=8, # of Coulomb parameters is eight!!
Ways of bootstrap are many...



What is Uniformization (均一化)

• Uniform punctured Riemann surface by upper half-plane (universal cover)
• Endow Σ ~ H/Г with hyperbolic metric
→ conformal factor φ
→ negative constant curvature → Liouville equation
→ saddle point (e.o.m.) of Liouville field theory (LFT)
→ classical regime of LFT

Dawn(曙) of the bridge in between LFT & SW curve!!

Without relying on AGT conjecture!!



/
From conformal factor φ we can have 
→ stress-tensor T of LFT

→ 2nd order ODE of Fuchsian type                                       on Σ  

→ determine T by either monodromy on Σ or Polyakov conjecture (Ward identity)

Ployakov conjecture: 

Basically, it is Ward identity of T (next page)
Make possible a direct connection to classical conformal block  f

つづき



つづき Ward identity of T 

T

For four-punctured sphere

Accessory parameter is determined by Polyakov conjecture, 
proved by mathematicians [Leon Takhtajan et al]



        classical geometry Σ                                         classical conformal block 

Reason: factorization of LFT action as b goes to 0

Ultimately, we find f=SW prepotential (instanton part)

Reason: analogous to Hermitian matrix model at large-N

             

つづき

Gaiotto curve                                     Nekrasov partition function

?



Degression to Hermitian Matrix Model

 classical geometry Σ



classical geometry Σ



今日割愛





Example I, II & III
(extract SW prepotential from classical conformal block)



Example (I)

Perfect agreement, up to a perturbative piece -log16 



Example

up to a perturbative piece



Example (III)

Eguchi & Maruyoshi   JHEP 1007 (2010) 081 
                                      arXiv:1006.0828

Especially, 





THE END
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