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N=2* theory

• relevant perturbation of N=4 super-Yang-Mills

vector multiplet

mass =

hypermultiplets
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Holographic dual

“AdS6”

AdS5
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• UV regularization of pure N=2 SYM

Weak coupling Strong coupling

Hoyos’10

Dimensional crossover 
by Eguchi-Kawai mechanism

Young,Z.’14

In this talk:
N=∞

λ = gYM
2 N



Phase transitions

In N=4 super-Yang-Mills:

Quantum phase transition

AdS/CFT



Master field

Symmetry breaking:

Large-N master field:

typical scale of symmetry breaking



Exact solution

Localization SW theoryPestun’07 Seiberg,Witten’94

Russo,Z.’13
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Hollowood,Prem Kumar’15

RG log



Weak Coupling

β-function of N=2 SYM!

OPE in condensates

Douglas,Shenker’95



Phase transtion
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Weak-coupling solution is valid up to

resonance on massless hyper:
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Phase diagram

R: radius of S4



Strong coupling
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Perimeter law

substitute <Φ>

(perimeter law)

Buchel,Russo,Z.’13
Chen-Lin,Gordon,Z.’14
Z.’14



Minimal area

renormalized away

agrees!

Metric of the gravity dual:

Pilch, Warner’00

• free enegry also agrees
Bobev, Elvang, Freedman, Pufu’13



Higher representations

Chen-Lin,Z.’15



F1

D3

C

C

D3-brane embedding (for straight Wilson line):

agrees w. QFT

Chen-Lin,Dekel,Z.’15



Conclusions

• Basic agreement between first-principles QFT 
calculations and non-conformal holography:

• Quantum corrections? 

• Strong-weak coupling phase transitions do not 
obstruct holography

• What is holographic interpretation of these phase 
transitions?  

Strong coupling   <−−>   Classical gravity 


