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IIB compactification on M x S°
with RR 5-form  F; =, A w

I _ _
fluxes  p = | By a=) F
conditions for susy vacua
Y' -V =ip’ F, —F =iq,
Vi~ [0 F~[ 0
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N =2, %-BPS, 4D M x §* x AdS,
black hole near-horizon geometry

charges p = dA" ¢, = fSQ *d A,

S5
attractor equations

y' —Y' =ip’ F, — F, =g,




probability density for a flux
compactification proportional to
exponentiated black hole entropy

S(Z?I,QJ) _ 8(Yo YO A —A) ZA _ YA/Yo
charge rescaling ambiguity removed by
fixing Y' (S =8(272))

charges quantized
— attractor equations Diophantine



entropy S = mi (YIFI(O) B YIF](O)> _ W‘YO‘Z G
one-modulus example, singularity at V =0

FOY) = —i(Y"Y [QE VilogV + a], V = —iz
7

(conifold of the IIB mirror quintic, ST model...)

extremization in 2 independent of Y

e “ =4Rea — ﬁ(V + V) — %\V\Q log|V|
2T T

Rea > 0 (large black holes)



..entropy has a maximum at V =0

» 3 <0 from the positivity of the Kahler metric

15} ;
_ log |V
vy 41 Rea g\ ‘

> extra massless charged hypermultiplets

on,—n,
g 2

> theory IR free

§_2 ~ ﬂ log \VF
4




Wald’s formula
S = a(i(Y'E(Y, 1)~ Y'F(V,T))+ 4Im(TF,))
perturbative expansion

FY, ) =S FO (YT

one vanishing modulus

[/
FUO(Y) ~ 64.127T510gv

enhancement by Wald’s term: 4Im(YF,) — oo




for the conifold of the mirror quintic —

divergent with alternating coefficients

| A
o) = (Vo) (gz vy =

indeterminate contribution to the entropy

non-holomorphic corrections less singular
(at least for FV)



resolved conifold in type IlIA (from F, )

Z’ 0@
F=-"5"nlog(l—q"
zw; g(1—-q"Q)

4 77

— Gtop 27 2
qzeg Q_GQV gtop_(YO)Q

()-independent terms suppressed
Reg,, >0 ReV >0

numerical approximation



Real g,

> entropy has a maximum at V' = 0 (boundary)

(g=0.49

Gop = 0.916
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OSV free energy

> entropy as a Legendre transform
S=drlmF — 47¢' OImF /0¢', ¢ =2ReY"’
b \ )
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> at the conifold point,
for real g,
FE minimized 140

S —2 T
€ = top




with Y’ fixed and for real g,,, the entropy
attains a maximum at the conifold point

following the entropic principle
IR-free theories would be preferred

difference with respect to GSV

e vs. e



