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15ST-ORDER PHASE TRANSITIONS FOR DUMMIES

TRANSITION “—P» ENERGY LOSS

P+

S. R. Coleman, Phys. Rev. D 15, 2929 (1977)
——  The bubble expands (O(4) symmetric bubble) Energy = Kinetic
A. D. Linde, Phys. Lett. B 100, 37 (1981).
= The bubble is static (O(3) symmetric bubble)
Energy from Thermostat



15ST-ORDER PHASE TRANSITIONS FOR DUMMIES

TRANSITION “—P» ENERGY LOSS

P+

Coleman & De Luccia, Phys. Rev. D 21, 3305 (1980).
——»  The metric and bubble adjust to conserve energy

Energy = Metric Deformation

What happens around a radiating Black Hole?



15ST-ORDER PHASE TRANSITIONS FOR DUMMIES

What happens around a radiating Black Hole?

Only considered in very extreme situations...

BH radiating in the vacuum

BH in thermal equilibrium with the plasma

+ Bckgd terms
+ Conical deficit

T 7,‘ - \ ¢ 7“"_"(‘ I
artle-Hawking so far...



15ST-ORDER PHASE TRANSITIONS FOR DUMMIES

What happens around a radiating Black Hole?

Only considered in very extreme situations...

BH radiating in the vacuum
— No definite answer. Partial results only obtained in 2D.

BH in thermal equilibrium with the plasma

— The BH and the plasma both behave as thermostats.

Reality stands in between the two.
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COMMON BELIEF

NS S PN DY e

NN O NN NN NN NSO ANANANTS SONINSN NN

8 D T N D S

|

NN Nl e
S s NS L

7N AN 7N SN

EA



IN REALITY
Hawking Radiation heats the ambient plasma locally

He et al. JCAP 01 (2023) 027
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IN REALITY

Hawking Radiation heats the ambient plasma locally
Our best guess:

Physical realisation of
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IN REALITY

Hawking Radiation heats the ambient plasma locally

S3(p)
2aT
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) exp [—S5(0)/T]

Rate to be compared to
the evaporation rate...




AN EXAMPLE: THE EW VACuUUM

Our Universe may be metastable (at ~20)

Black Hole Mass [g]

Black Hole Mass [M,)]



AN EXAMPLE: THE EW VACuUUM

Our Universe may be metastable (at ~20)

Peyp = 1 — ¢ TrvoAt
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X 1

Pryvp ~ 1 as long as At < 10

Constraint:




AN EXAMPLE: THE EW VACuUUM

Our Universe may be metastable (at ~20)
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CONCLUSION

Our Universe may be metastable (at ~20)

PBHs reheat the Universe locally, leading to a hot spot

The hot-spot temperature can be used to calculate a FVD
rate

The rate can be calculated at different times across the hot
spot history

Results confirm the validity of the FEuclidean formalism

Many refinements needed, but a first step towards a realistic
calculation of FVD rates around PBHs...






