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Localization
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e Generic N=2 SYM on S*4

Rem: in a CFT, S*is equivalent to R*
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. that depend on field content
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“vev” of scalar from vector multiplet
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integral over Coulomb moduli



Observables

* Free energy:
F=—-—InZ

e Circular Wilson loop:
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in field theory defined as:

W(C) = <trP exp [/C ds (A, (z)i" + i® |j;y)]>
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N=4 SYM

Instantons don’t contribute, 1-loop corrections cancel

Gaussian matrix model:

Z:/dNQAeSKQNtrAQ

Large-N solution:
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N=4 SYM: Wilson loop
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More general correlation functions

(WOO) (WWO)

Giombi,Pestun’12



N=4 SYM: free energy
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According to AdS/CFT:
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AdS/CFT dictionary:

w3 2
- N2 L=
2y — =V

¥

How does SUGRA know about o’?



Holographic free energy on S*
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Boundary is S* at r — oo
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Counterterm that eliminates this log-divergence
1s also responsible for the holographic Weyl anomaly
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Comparing the cutoffs:

e string action:
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e W-boson action:
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If one subtracts the field-theory counterterm, the results agree!



N=2 superCFT

N=2 SYM with N; = 2N

e Unlike N=4 SYM, not integrable Liendo, Pomoni,Rastelli’l
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e instantons not important at large N



Saddle-point equations
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more 1mportant at large distances!
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Free energy

OF 812N? |
v G
(z) = : —> (a?)_=1
Pool®) = 2 cosh 5 (0%) e =
ST2 N2

F' = const +

A

1/A corrections:
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Holographic interpretation?



Wilson loop
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Normalization:
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Wiener-Hopf method: C ~ 14.60
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At N — oo

W (Clirele) = const

const ~ 9.47-10-°
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» quantum-fluctuation prefactor
for tensionless string?

» string with effective tension
T = il nA ?
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Pure N=2 SYM
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Asymptotically free:
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Dynamically generated scale:
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Effective potential

Potential for a single eigenvalue /SU(2)/:
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Coleman-Weinberg!



Coleman-Weinberg mechanism at large-N
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Case 1: phase transtion \\\ / Case 2: no phase transtion
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Which case 1s realized 1s a dynamical question.



Eigenvalue density

p(x)
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Saddle-point equation
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Large radius

Eigenvalues spread over large interval

On average, |a; — a;| > 1
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Eigenvalue density takes on scaling form:
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Hilbert kernel (1/x) scales away
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Unique normalizable solution:

1
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Wilson loop

const o,

W(Ccircle) = ?TIU(Z?TP:) R

e
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const = dre 177

Perimeter law (no confinement!):
finite mass renormalization

for a heavy source



Free energy
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Could not be extensive: no cosmological constant

finite renormalization of Newton’s constant



N=2%
N=2 SYM with massive adjoint hypermultiplet:
mass deformation of N=4 SYM
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N=4 limit;:
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Pure N=2 limit:
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Intermediate masses/couplings
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Conclusions

Localization/matrix models have been really useful
in verifying AdS/CFT for maximally
supersymmetric theories in D=3.,4,5.

Can localization be used to derive AdS/CFT for less
supersymmetric theories?

v' Rem: I think, the answer is “No”: too few observables.
At any rate, the string duals of the less-
supersymmetric theories are quite different from
N=4 at strong coupling.
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