A possible observable quantum-gravity phenomenon:

Planck stars (exploding black holes)

Carlo Rovelli




. Why black holes can explode

Because quantum tunnelling allow them to explode

Ii. How long does it take a black hole to explode

T can be computed in Loop Quantum Gravity. Indication: T~m?2.

lii. Can we observe a black hole explosion?

Yes.

We might even have already observed explosions of primordial holes
in Fast Radio Bursts.

We can soon find out, because of flattened Red Shift.



In (the approximation given by) classical general relativity, a
black hole is stable.

In quantum field theory on a classical gravitational field, a black
hole decays via Hawking radiation, in an extremely long time. (1030
Hubble times, for a stellar bh.)

In quantum gravity, a black hole can decay via a non .
perturbative quantum tunnelling.
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The external metric is determined by two constants:

- m is the mass of the collapsing shell.

- T" is the external bounce time:




What determines T 7

Quantum gravity



Choose a “Boundary” surface
around the quantum region.
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Full expression for T(m):
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T ~ m?

We expect quantum effects when some physical
quantity becomes ~ 1 in Planck units.

- R~1 around singularities

- RT~1 - RT~m/rT=T/m2~1 2 T~m?2

Black hole lifetime in LQG
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Primordial black holes!

Fast Radio Bursts!

Fast Radio Bursts and White Hole Signals
Aurélien Barrau, CR, Francesca Vidotto.
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Fast Radio Bursts and White Hole Signals

Signatu re: flattened red shift Aurélien Barrau, CR, Francesca Vidotto.
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See Francesca Vidotto’s talk
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Summary

- Technical results: black holes may tunnel
to white holes locally and explode.

- The tunnelling time can be computed with LQG.

- T~m2 Fast Radio Bursts and high energy Gamma
phenomenology: first quantum gravity signals?

- Wavelength-to-distance relation signature.
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