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Black hole mimickers

Q: What is a black hole mimicker?
= Sufficiently compact object with exterior “perturbatively” close to a black hole exterior

= Classical objects that exihibt light rings
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Black hole mimickers

Q: What is a black hole mimicker?
= Sufficiently compact object with exterior “perturbatively” close to a black hole exterior

= Classical objects that exihibt light rings

Q: Why should these objects exist?
= “Attractor” at end of gravitational collapse in quantum gravity

= Quantum examples: fuzzballs, AdS black shells, ...
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Black hole mimickers

Q: What is a black hole mimicker?
= Sufficiently compact object with exterior “perturbatively” close to a black hole exterior

= Classical objects that exihibt light rings

Q: Why should these objects exist?
= “Attractor” at end of gravitational collapse in quantum gravity

= Quantum examples: fuzzballs, AdS black shells, ...

My motivation:

= Science & (classical) General Relativity
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GW echoes: perturbative treatment

[Cardoso+, PRL, PRD (2016)]
T T T T T T T T T T T T

E T N e e
0.15 ! black hole

[N E!

0.10& FEA

0.05F /

ingoing at horizon
<« 4

0.00
0.15

wormhole 3
“s 0.10
005

0.00E
0.15F _
E centrifugal barrier
0.10F
0.05F
regular at the center [ S—
trapped
000E ., | , 4 ° . n . .
50 -40 -30 20 -10 0O 10 20 30 40 50

r./M

Nils Siemonsen Gravitational waves from black hole mimickers



GW echoes: perturbative treatment

[Cardoso+, PRL, PRD (2016)]
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[Cardoso+, PRL, PRD (2016)]

GW echoes: perturbative treatment
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= Inspiral, merger and prompt ringdown are like black holes... but there are echoes
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Echoes: Non-perturbative treatment

[NS, PRL (2024)] * there are caveats
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