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INTENT

Holographic origin of generalized Smarr formula
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What does this buy us?

Affirms Van der Waals behavior of charged AdS-BHs
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New/extended phase diagrams [Kubizndk, Mann]
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Large N => Universal Formula

Q(N, 1, T,R) = N*Qo(u, T, R)

—

N29r2Q = Q

Additional Input: Equation of State

E.g. scale transformations in thermal CFT

dU = UdA\ }

dV = —(d — 2)Vd\

U= (d—-2)pV
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—2pp Vi, = (d — 2)N*On2Uls.0 + LOLU|s.0 + QOoU|s.L

bt t

Use Universal Relation, conformal EoS

N?0n2Uls.o = O LotUl|s o =—(d—2)pV = -U

(d—=3)U =(d—=2)TS5 = 2pVy + (d — 3)uQ

ALL FROM LARGE N SCALING IN FIELD THEORY!
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Novel Phase Transitions® Not so fast.

Q(N, p, T, Q) = N*Qqo(u, T, Q)
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Subleading N: Higher Curvature
Q) = N4Qq + bNQ,

N28N2Q + bOL{) = ()

Subleading N: Probe Branes
Q= N?Q+ N;N'Q
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