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Introduction

- Primordial Black Holes
- Reheating

PBH reheating

- Gravitationnal waves from inflation

- Inflaton scattering

- Scalar induced gravitationnal waves
- PBH evaporation




Memory burden evaporation
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We will take a benchmark point
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Extragalactic y rays

— CMB anisotropies
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Haque, Kpatcha et al arXiv:2305.10518
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Primodial gravitationnal waves

excluded by BBN for excessive GWs Inflation predicts above the horizon: PT A

Horizon reentry modulation: QGWhQ ~ k_
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Primodial gravitationnal waves
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This source is only sensitive to the redshift induced by
PBH domination!
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Scalar induced gravitationnal waves

2hiil
We allow the metric to fluctuate: d82 — (1—2®)dt2—a2(t) |:5Zj(1 —+ 2@) —+ Z]:| CZCEZCZZE]

At second order scalar fluctuations can source GW : h% A + Q%h’% A + kzhkj)\ — Sk))\,
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Scalar induced gravitationnal waves
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Hawking evaporation
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Memory burden slows down Hawking evaporation!

First evaporation step

QGWhQ ~ ¢St Second eva '
poration step
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The main evaporation of a burdened PBH is comparable to
regular evaporation up to a different frequency
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Thank you!
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Figure 3. GW spectra in the unburden case with wg = 1/2
for M = 1,10% and 10*g respectivelly for black, red and green
with 3 =10"°,10"%and 10~7

Planck 18
10-° ]
COrE/Euclid
1077 -
! . CVL
EREDEER /" 2 /A vl it dey Al O
—12 N
5 10 | 1
o= I "
I
1071° 4 ! |
' |
I .
1018 : |
: |
102" 4 ! i
| a<la .
1021 . 1 A/ — B >
107 10~ 10° 107 10! 10" 10" 10%

Jo(Hz)




Figure 6. GW spectra in the burden case with wy =
1/3,1/2and 1 respectivelly for black, red and green with
B=10"",10"%and 10~ 3. The PBH mass is fixed to M = 1g
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