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Abstract: <span>l will present recent results on the computation of finite N corrections in supergravity in the context of AdS2/CFT1 and
AdSA/ABIM holography. | will show how to use localisation in supergravity to compute all perturbative and nonperturbative charge corrections to
the entropy of supersymmetric black holes including complicated number theoretic objects called Kloosterman sums. These are essential to recover
an integer which can be identified as the number of black hole ground states. | will then explain how these techniques can be used on M-theory on
AdSAxXSM7 to compute the exact perturbative AdS4 partition function, the Airy function, as predicted from ABJM theory on a three sphere.</span>
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Quantum Mechanics
— +
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Zpds = ZCFT
Geometry ~ QFT

Zpgs, = d(Q)

[Sen]
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Supersymmetric Localization
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[Strominger & Vafa]
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ZABJM \/_”Ns/z N

+ciInN+...+ e

M-theory 0@4 x S

More generally...

In ...
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“* Exact quantum entropy of
1/8 BPS black holes (I1IB on T”6)
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“* Exact quantum entropy of
1/8 BPS black holes (IIB on T”6)
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Nonperturbative
corrections

“* Exact quantum entropy of
1/8 BPS black holes (IIB on T”6)

Localization &

Perturbative corrections

** Exact AdS4 perturbative
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Quantum entropy
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Quantum entropy via
AdS2/CHT1




Sen’s proposal d(Q) = 2%,.192
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Sen’s proposal d(q) = 2%,.192
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Near horizon geometry is AdS, x S°
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Ag=er+c Charges
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IR limit of brane config. @ = Ground States
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1/8 BPS Black Holes
(1B on TAB)

Q) =0




/ : IR
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/ : IR
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c—1

M 1([ a b]) :CZ sez'fc[d(vmjz 2(v+1)(2rn+e(u+1))+a(2rnte(u+1))>
cC a
MV =%+ n=0
M,v=0,1 : fsign(C)e i o~ Ho(y)  ®(y): Rademacher phi function

V/2ric|

Pirsa: 14110048 Page 24/44



Q = Trg(—1)er

Trace over J for fixed charges

82_>Jhor:0

Microcanonical J -
Ensemble Trgu(—=1)"=Tr(1) = Zags,

[Sen 2009, Sen, Dabholkar, Murthy, JG 2010]
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Localization in S@ravity
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[de Wit, Lauers, Proeyen,...]

« Weyl mult.: (€5 Yy To---) Vector mult.: (A, Q' X, Y))
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[de Wit, Lauers, Proeyen,...]

« Weyl mult.: (e8¢, Ty .-.) o Vector mult.: (A“_Q’. X, Yj)
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derivatives!
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5 =L —J

[Sen, Mandal, Banerjee, Gupta 2009]
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Non-perturbative corrections

S KDk, ( \/Z)

c>1
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ar’

2
ds® = (P —1)do e

. 2
+R2(dz,u - ’(r 1)de)

Orbifold: AdS: x §'/2c: (6,4) ~ (0 + 2,y —2n%) ~ (6, ¢ +2m)

Freely acting orbifold gcd(c,d)=1

W= — (d)6.W ~ ¢ +21 Ak = —iﬁ,(r— 1)d6 — (d)d6

[Murthy, Pioline]
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M(c.d) = AdS, x S' /7~ DP x S

A"'
A’: non-contractible

B’ B’: contractible
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Isom(S? x S') = U(1), x SU(2)g

2D (4,4) SCFT
6D : M; x S° Isom(S®) = SU(2), x SU(2)g

Gauge Sphere — Szp + CS(A;) — CS(AR)

Sum over Flat Left-Holonomies!
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Summary

Zis(AxVE) = Y &




enough of Black holes...

M-theory and the Ai(z)
\

‘”\ gravity
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U(N) x U(N) Chern-Simons Matter theory

N M2-branes probing C* /7,

M-Theory on
AdS4 X 87/Zk with electric flux /37 xFq x N

S’ ~CP® x &
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Conclusions
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1/N effects
x(K3) ? Wilson
Jr)? Mock, Loops?

Susy Entanglement?
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