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The SCI and black hole entropy

The superconformal index - protected counting of BPS states in SCFT

AdSs x S5 / N =4 SYM:

Agreement with AdS black hole entropy at large-IN [Choi, Kim ,Kim, Nahmgoong '18]

Also at small finite N (unrefined index) [Agarwal,. .. '20][Murthy '20]

i [Choi, Jain, Kim, Krishna, Kwon, Lee, Minwalla, Patel '25]

Captures new phases: grey galaxies [ED, Pando Zayas, Zhou '25]
AdS4/CFTs:

Unreﬁned indeX at f|n|te N [Huang, Lei, Tang '25]

Prediction: dressed black holes [Jones, Krishna, Larsen '25]

Goal: Dressed black holes (DBH) at finite-N?
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The ABJM superconformal index

> 3d U(N), x U(N)_x ABJM dual to M-theory on AdS, x S7/Z

» Cartans: J € SO(3), Q1,...Qs € SO(8)r (for k =1)

Specialization: In(x,y) = Treps [(—l)Fnyh] = Z d(Q, h)xQy"
Q.h

4
Q=4J+> Q, h=Q-Q+Q—-Q
1=1

» Compare: log |d(Q, h)| vs Spu(Q, h)
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» Compute in 3d V' = 4 ADHM theory
» For one fundamental hyper (Nf = 1): IR SCFT equivalent to k =1 ABJM

» Matrix Integral:
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AdS, Black Holes

» Restrictto @1 =Q3, @ =Q1 — Q=4J+2(Q1+ &), h=2(Q1 — @)
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Fixed GyQ=20
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— Sgn
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BH dressed by
non-interacting gas




Dressed AdS, Black Holes

» If the dressing carries flux away from the central BH (M2 branes):

Fixed GyQ=20
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, Ny=1, Q=200 (w/o decoupled) N=2, Ny=1, Q=700 (w/o decoupled)
— Sen * Logld(Qh)| — Sgy * Logld(Qh)|

>1/8 BPS
Higgs/Coulomb Index: log |dg| ~ 2N log @
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N=3, N¢=1, Q=400 (w/o decoupled)

— Sgpn * Log|d(Q,h)|
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N=3, Q=360 (w/o decoupled)

— Seu
— SogH

* Logld(Q,h)|

N=4, Q=220 (w/o decoupled)
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Open questions

Direct identification of index saddles
How does Gy behave at larger N?

Construction of gravitational saddles beyond the probe brane limit
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2Gn Qs

» Consider (Q, Q1, Q) space at fixed Q

— Q=Qpu(Gn, Q1, Q)

2Gn Q)




Dressed AdS, Black Holes

2Gn Qs

» Consider (Q, @1, @2) space at fixed Q ey

Qzar # 0

P dressed black holes:
central BH w/ non-interacting “gas”

Quar # 0, Qoar #0

(4, @1, @) = (Joh, Q1,bh, Q2,bn)

+ (Jar, Qr,ar, Q2,ar)

P> Assume gas entropy is negligible

2Gn Q)
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dressed BH
dominant

BH dominant



