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Outline of the Talk
i. The Attractor Mechanism

2.The Black Hole Potential : examples

3.Attractor Equations
in N > 2 extended
ungauged d = 4 Supergravity

4.Criticai Points for N = 8
BPS and non-BPS

5.Charge Orbits
and Flat Directions ( Moduli Spaces)

6.Scalar Flow Equations:
First Order Formalism

7.Recent Developments
(see also Talks at this Conference)
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Evolution of the dilaton from various initial conditions at infinity to a
commom fixed point at r = 0

Minimization of the absolute value of the "central charge" function Z in
M.
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Table 1: "Large" orbits of N = 2, d = 4 symmetric Maxwell-Einstein ungauged

supergravities
Table 1: "Ldrge" orbits of N = 2, d = 4 symmetric Maxwell-E^nstein ungauged

supergravities
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r dimj.

II : IE8 ®^,^+ Z

{n=nv-3 E NU{0,-1})

sO(1,n+1)
SO(1, 1) x SO n+i7

1(n —1)

2(n ^ p) n +2

III: J3 E6(-26)
F4(-52)

2 6

IV:J Usp(6 2 14

V: J3 SL(3,C)
2 8

VI: J3 sà^ ) } 2 5

Table 2: Moduli spaces of non-BPS Z 0 criticai points of VB_H,N=2 in N = 2, d =
4 symmetric Maxwell-E_instein ungauged supergravities. h is the maximal
compact subgroup of H. They are the N = 2, d = 5 symmetric real special
manifolds
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ù = _ H
h h'xU(1)

r dim

I : Quadratic Sequence
(n = nV — 1 E NU {O})

su(1,n)
U(1)xSU(n) 1 n
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v• J3 su(jx, (^) - SUO , )xU(1) 2 4 

VI 9U(2) ^(1) 1 2

Table 3: Moduli spaces of non-BPS Z = 0 criticai points of VBH,N=2 in N = 2, d
4 symmetric Maxwell-_Einstein ungauged supergravities • h is the maxirnal
compact subgroup of H. They are (non-special) symmetric Khler manifolds
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N-BPS orbits nBPS, ZAB 0 orbits
nBPS, ZAR = 0 orbits
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—
SU(3,n)
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F
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Table 4: "Large" charge orbits of N ? 3-extended, d = 4 ungauged supergravi-

ties . n is the number of matter multiplets



-BPS non-BPS, ZAB 0 non-BPS, ZAB = 0
moduli space h moduli space moduli space

N — 3 SU(2,n
SU(2)xSU(n)xU(1)

— SU(3,n-1)
SU(3)xSU(n-1)xU(1)

N= 4 SO(4,n)
SO(4)xSO(n)

SO 1 1 X SO(5,n-1)
SO(5)xSO(n-1)

SO(6,n-2)
SO(6)xSO(n-2)

N = 5
SU(2,1)

SU(2) x U(1)
—

N = 6 SU(4,2)
SU(4)xSU(2)xU(1)

SU(6
USp(6)

N 8 SU(6)xSU(2) USp(8 ) —

Table 5: Moduli spaces of BH attractors with non-vani_shing entropy in N > 3-
extended, d = 4 ungauged supergravities . h, fj and r7 are maximal compact
subgroups of 7-1, 7-( and 7-1, respectively, and n is the number of matter multi -
plets
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Recent Work on Attractors and Black Holes

• Split Attractor Flow and Marginal Stability; Wall Crossing
(Soibelman-Kontsevich formula and developments) [Bates, Denef,
Moore, Neitzke, Gaiotto, Li, Padi, David, Sen, et al.]

• Higher Order Corrections [Mohaupt, de Wit, et al., Kraus, Larsen,
Prester, Terzi, Sen et al.]

• Black Hole Precision Counting [Dabholkar, Moore, Pioline, Denef,
Sen et al.]

• Entropy Function (Wald) Formalism / Entropy Funetion [Sen
et al., Trivedi et al.]

• d = 4 e> d = 5 Relations for (Rotating) Black Holes/Black
Rings [Gaiotto, Strominger et al.]

• Symmetric Scalar Manifolds : d = 3 Geodesic Flow Approach
[Giinaydin, Neitzke, Pioline, Waldron, Gaiotto, Li, Padi, Bergshoeff,
Chemissany, Ploegh, Trigiante, Van Riet, Rosseel, Fré, Sorin, Andria-
nopoli, D'Auria, Orazi, Trigiante, et al.]

• First Order Formalism (for non-BPS) [Ceresole, Dall'Agata, An-
drianopoli, D'Auria, Orazi, Trigiante, Perz, Smyth, et al.]

• Classification of static, spherically symmetric solutions of su-
pergravity through nilpotent orbits in d = 3 para-quaternionic
manifolds [Nicolai, Stelle, Bossard]

• Quantum Information Theory and Black Holes (mathematical
analogy between black hole entropy and entanglement in QIT)
[Duff, Ferrara, Borsten, Dahnayake, Rubens, Ebrahim, Lévay, Saniga,
Pracna, Vrana, et al.]

• Black Holes Deconstruction and Elementary Black Hole Con-
stituents [Denef, Gaiotto, Strominger, Van den Bleeken, Yin, Gimon,
Larsen, Simon, Castro, de Boer, E1-Showk, Messamah, et al.]
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