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What had been studied

What had been studied

Precision holography

Tries to make AdS/CFT more solid by comparing dual physical quantities

Two recent techniques:

1. SUSY localization

I Computes “exact” CFT results (e.g. SUSY index)

2. Rigid SUSY

I Constructs SUSY theories on curved backgrounds

(with a topological twist)
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3d Example [Benini 16]

ABJM on S1 × S2 (Rigid SUSY) SUSY index

M-theory on AAdS4 BH× S7 BH entropy

SUSY localization

N→∞

Bekenstein-Hawking

First counting of AAdS4 BH microstates!
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4d Example?

N = 4 SYM on T 2 × S2 (Rigid SUSY) SUSY index

Type IIB SUGRA on AAdS5 BS× S5? BS entropy

SUSY localization

N→∞?

Bekenstein-Hawking

Remaining issues:

I Field theory side: explicit expression for SUSY index and its large N limit?

I Supergravity side: dual AAdS5 black string SUGRA solution?

We have focused on the issue of the field theory side!
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SUSY index of N = 4 SU(N) SYM on T 2 × S2 from localization [Hosseini 17]

Z(τ ; ∆a, na) = A
∑

{uj}∈BAEs

1

detB

N∏
j 6=k

3∏
a=1

(
θ1(uj − uk ; τ)

θ1(uj − uk + ∆a; τ)

)1−na

1. Computed the SUSY index

I Found multiple solutions to the Bethe Ansatz Equations,

denoted by {m, n, r} (N = mn, r = 0, 1, · · · , n − 1)

Z(τ ; ∆a, na) =
∑
n|N

n−1∑
r=0

Z{m,n,r}(τ ; ∆a, na)

I A weak Jacobi form of weight 0 and indices −N2−1
2 (1− na)

→ Elliptic genus of 2d SCFT from KK compactification
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SUSY index of N = 4 SU(N) SYM on T 2 × S2 with multiple BAE solutions

Z(τ ; ∆a, na) =
∑
n|N

n−1∑
r=0

Z{m,n,r}(τ ; ∆a, na)

2. Conjectured the ‘high-temperature’ limit (β → 0+, τ = iβ/2π):

logZ |∆a=∆̄a

!
= logZ{1,N,0}|∆a=∆̄a

=
π2

6β
cr (na)

at leading 1/β order.
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I Field theory side

I Study the large N limit of the SUSY index

I Supergravity side

I Construct the dual AAdS5 BS SUGRA solution

Compare logZ |∆a=∆̄a
with Sdual BS in the large N limit

⇒ Count the microstates of AAdS5 BS using N = 4 SYM!
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