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BPS Black Holes

Consider

@ supersymmetric (BPS) black holes in four-dimensional N = 2
supergravity theories,

@ single-center, static, dyonic, with electric/magnetic charges
(qr,p"),

@ supported by complex scalar fields Y.

Lagrangian with higher-curvature interactions oc Weyl?: (T, C?)
L=R+FO(Y)F2, + <F(1)(Y) FFA(Y)T 4 ) c?
Couplings can be combined into a single function F(Y, T):

F(Y,T) = ZTQFQ)

Couplings F(9 computed by the topologlcal string (subtle)
— BPS microstates counted by the topological string (subtle).
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Attractor Mechanism and BPS Free Energy

BPS b|aCk h0|eS SUbjeCt tO attraCtOI' meChanlsm Ferrara, Kallosh, Strominger
at horizon Y- Ylp,q , T— —64
Attractor equations (in the presence of Weyl?):

Y-yl = ipl , Mmagnetic

Fi—F = iq , electric |, Fi=0F(Y,T)/0Y!

Electro/magnetostatic potentials: Y+Y=¢' | F+F=x

BPS free energy = Hesse potential H of SG: H = H(o,x)

Question: relation of H to partition function of the topological string?
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Duality Transformations

Charges (p’, g;) undergo electric/magnetic duality transformations:

Y- ¥ = ip' , magnetic ,

Fi-F = iq , electric , F=aF(Y,T)/aY!
Thus,as p—q , g— —p, obtanY —Y =Y/ (Y,7T).
Entanglement with the Weyl background!

Different from topological string approach: here, the transformation of
the Y is not affected by the Weyl background.

Thus, Ysugra 7£ Ytop !

Gabriel Lopes Cardoso (IST) BPS Black Holes, the Hesse Potential and the IST, December 21, 2009 4/6



New Variables for the Hesse Potential

Proposal:

Reexpress the Hesse variables (¢, x) in terms of new variables Y:

_= - =1
YI+Y — ¢I — Y’+ ’

F+F = i = FO)+EO(Y)

@ The new variables Y transform precisely as the topological string
variables. Natural to identify Y = Yiqp.

e Y=Y +AY(Y,T) ,iteratively in T, complicated expressions.
@ Attractor equations: Y = Y(q,p) — Y = Y(q.p)
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The Hesse Potential and the Topological String

Conijecture:

the Hesse potential computes the topological free energy (TFE),

H(é.x) ~Re [ S T9F0 (V)
g=0
Passes various checks.

Outlook:

Legendre of H is entropy. Relation with microstate counting?

Z d(q, p) ed?PX ~ eH#X) o  TFE
aq.p
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