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CFT computes Quantum Gravity corrections

AdS5xSA5 SU(N) N=4 SYM




Classical SUGRA
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Quantum SUGRA
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How to compute 1/N in String Theory?

1) Perturbative
GIJV — va _I_ h’uv

Too HARD!!

2) Supersymmetric Localization



How to compute 1/N in String Theory?

1) Perturbative
G:UV — sz _I_ h’uv

Too HARD!!

2) Supersymmetric Localization

Certain Path Integrals Localize
on a finite dimensional locus!

1-loop EXACT!

\Compute all N corrections!!




What is Localisation?

/ a Q° = Oy
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What is Localisation?

/e_s = ) e %9 x sdet(5°)

ccoWV=0

Usually o¢ EOM



What is Localisation?

/e_s = ) e %9 x sdet(5°)

ccoWV=0

Usually o¢ EOM

Semiclassical approximation is exact!



Two problems

A) Entropy of Supersymmetric Black Holes

In d(Q) = In ZAng

B) Free energy of N M2-branes

Forr, = InZpgs,



Two problems

A) Entropy of Supersymmetric Black Holes

1: In Zags,

B) Free energy of N M2-branes Known exactly

— 111 ZAdS4



A) Entropy of SUSY black holes

Exact Hardy-Ramanujan-Rademacher expansion (1/8 BPS D1-D5)
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Kloosterman Sums

KIQ.c)= ) 2% e=2ME M(a, d, c)

deZ/cZ
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Bekenstein-Hawking entropy

d(Q) ~ e\/@—Zln(Q)—l—... \/azg



A) Entropy of SUSY black holes

Exact Hardy-Ramanujan-Rademacher expansion (1/8 BPS D1-D5)
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Localizes to a
finite dimensional integral ;..
e SsuUGRA at t
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[Dabholkar, JG, Sameer Murthy]
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B) Free Energy of N M2-branes

Low energy of N M2-branes

ABJM=3D CS-matter theory

Zasamyss = Ai(K'PN) + Zypr

[Kapustin, Yaakov, Willet]

[Fuji, Hirano, Moriyama,;

ITT Drukker, Marino, Putrov]
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B) Free Energy of N M2-branes

Asymptotics for large N
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Localization in the Bulk!

M-th on AdS4 X 87

Localizes to a

S finite dimensional integral 1/3
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Conclusions

Quantum AdS4/
Black Holes
1/8 BEZSBSPg!YabIe! AdS2/ ? ABJM

1/4 BPS... CFT1

Localization \T7 AdS3?

Supergravity AdS5?

1/N effects
X(K3) ? Wilson
Jr)? Mock, Loops?

Susy Entanglement?



