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Abstract: <span>Inthistalk | will first review static black holesin
Kaluza-Klein theory. It iswell-known that within this theory there exist black
strings which are non-uniform along the Kaluza-Klein circle. Using numerical
methods, | will explain how to construct (for the first time) non-uniform black
strings in D>10, where D is the total number of spacetime dimensions. The
stability of such black objects has not been discussed before, and in the last
part of thetalk | will explain how one can study the stability of non-uniform
black strings using Penrose inequalities. Thiswill lead to a new conjecture
for the phase diagram of static Kaluza-Klein black holes.</span>
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Therefore, constructing suitable initial data we can

- /’1”

demonstrate that a given black hole spacetime 1s unstable
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[f the initial data violates the inequality

Amin < AHH(E)

then the assumption that the spacetime settles down to a black hole

belonging to the same family with a small variation of the physical

parameters must be wrong

> INSTABILITY
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[f the initial data violates the inequality

Amin = AHH(H)

then the assumption that the spacetime settles down to a black hole
belonging to the same family with a small variation of the physical
parameters must be wrong

> INSTABILITY

T

Q = M(0) — I Aupp(0) 1(0)* >0
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[Hollands and Wald]
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Amin < A < Apy(Mp, Jirp) < Apu(E, Jir)
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If the initial data violates the inequality

Amin = AHH(E)

then the assumption that the spacetime settles down to a black hole
belonging to the same family with a small variation of the physical
parameters must be wrong

> INSTABILITY

T

Q = M(0) = 5 Aupp(0) = 7— M (0)* = 0

er,

[Hollands and Wald]
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Our strategy for finding instabilities:

Construct initial data up to second order in perturbation
theory and check whether it violates the local Penrose
inequality

[nitial data for the Einstein vacuum equations: (2, hap, Kab)

Hamiltonian constraint lf 4 [\F"‘, - l\.,,f,l\.”h = ()

Momentum constramt V{,l\'h — V” I\- 0

o

For time-symmetric initial data,

huh =\ /(D :;)/"rrh- I\.uh — I\-rr!'a = ()

we to solve a single scalar equation:

Ve = ()
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