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� Kerr/CFT: attempt to obtain holographic description of extremal
Kerr black holes (originally)

� based on structure of near-horizon geometry

� CFT Cardy formula reproduces gravitational entropy

� many properties of CFT remain mysterious

� may be useful to look at to more examples of extremal spinning
horizons in GR

� e.g. extremal Kerr-Bolt (Ghezelbash 2009)

� here we consider generalization to the (admittedly
pathological) Tomimatsu-Sato (1972) spacetimes
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asymptotically flat

time

4D vacuum solutions of GR:

stationary

axisymmetric

(Kerr black holes are special cases of TS solutions)

[cf. Hikida and

Kodama 2003]
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signature of timelike tα and
azimuthal φα Killing vectors
varies over (ρ, z) plane:

� ergosphere (tαtα > 0)

� closed timelike curves
(φαφα < 0)

� conical singularity S with
deficit (excess):
2πp2/(1− p2)
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Calculation of the central charge of candidate CFT dual to NHES
geometry proceeds as in Kerr/CFT (Strominger et al 2009):

1. find diffeomorphisms ξn preserving selected BCs on metric
fluctuations

2. use covariant formalism (Barnich and Compere 2008) to find
(Virasoro) algebra of associated charges Qξn under Dirac
bracket

i{Qζm, Qζn} = (m−n)Qζm+ζn+γ2J∆m

(

m2 +
2

γ2

)

δm+n,0

3. read off the central charge c = 6γr20/G = 12γ2J∆

(recover Kerr/CFT for γ = 1 and J∆ = JADM)
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The temperature of the candidate CFT found from analyzing scalar
wave equation �Φ = 0 in NHES geometry

1. change from (t, r, φ) to (w±, y) coordinates such that � is
represented by quadratic function of SL(2,R) generators

2. conformal symmetry broken by periodic identification of
w− ∼ w−e

2π/γ

3. induces a finite Unruh temperature for the
SL(2,R)× SL(2,R) invariant vacuum according to
co-rotating (t, r, φ) observers:

TL = (2πγ)−1

(again γ = 1 reproduces Kerr/CFT result)
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� Cardy formula: SCFT =
1

3
π2cTL =

πr20
G

� Geometric entropy: SBH =
A∆

4G
=

πr20
G

� SCFT = SBH for all members NHES class including:

� extremal Kerr

� extremal Kerr-Bolt

� Tomimatsu-Sato (sort of . . . )
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� TS spacetime is a Kerr
generalization that’s full of exotic
features ⇒ a “lesion study” of
Kerr/CFT

� we have derived c and TL for a CFT
that may be dual to some portion of
TS spacetime

� CFT properties we calculated seem
to be ignorant of ring singularity,
CTC region, etc

� need to ask more probing questions
to determine if CFT is only dual to
H±
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