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Black Holes in higher dimensions d>4:

(asymptotically flat +vacuum+ single black objects)

» exact solution!
» has led to a reconsideration of a number of basic results in black hole physics
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thin black rings: heuristic construction

Schwarzschild black hole in 4-dimensions T—) black string in 5-dimensions

Sl

bend it into a circle

BLACK STRING

spin it up
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BLACK RING

* there 1s an explicit realisation
e the same construction holds for d>5: S4-3xS!
e predicts also other horizon topologies
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(Emparan et al.)




also other arguments: a large spectrum of d>5 exotic BHs




also other arguments: a large spectrum of d>5 exotic BHs

however, no exact solutions:

blackfold
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[ our proposal: NON-PERTURBATIVE NUMERICAL APPROACH J

general framework for black holes

with S?xS? horizon topology

-

i) vacuum, spinning solutions:

ii) static black holes:
(Einstein-Maxwell theory)

Snf— (2k+3) Sﬁkf—l—l

+d—4 ~+2
5 X S

/




what one can study: Gd—(2k+3)  §2k+1
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what one can study:

Sd—(?k-l—ﬂ) v

(no (conical) singularities etc)

spinning part
spherical horizon | black rings black ringoids

MP /‘pinched’ E=0 k=1 k=2 k=3
d=5 S S? x St
d=6 g* 53 x St
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d=9 ST SO xSt | 84 x 83| 8%x8S°
d =10 S® STx St | 8 x8%|8%x8°
d=11 SY S8 x St | 89 x 8% | §%x 8% | S% xS’

regular solutions!




our results (i):
- cases we have considered so far:

black rings

black ringoids

k=0 k=1 k=2 k=3
d=25 S? x Sl
d =06 S8 x 8!
d="1T S* x St || S% x S?
d =8 S° x St LS? x S?
d=29 SO x St | 9% x 83 |[S% x S°
d=10 | S"x8' |8 xS |8S%x.8°
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(details in arXiv:1410.0581)




our results (ii):
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our results (ii):
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[very good agreement with the blackfolds ] [however, new fedtures]




our results (iii).
emerging picture ( + Myers-Perry solutions)
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our results (iii):
emerging picture ( + Myers-Perry solutions)
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generic SY x S9 solutions:| the pattern of d=6 black rings+MP
p>2




emerging picture:
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generic SP x S? solutions:| the pattern of d=6 black rings+MP
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finally (speculation!):
towards a periodic table of black objects?
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a black holes classification based
on a finite number of simple features ?
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