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Baryon Asymmetry (from BBN and CMB) : g = an_nB ~ 6.1 %1072,
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« B/ L violation.
 C and CP violation.
« Departure from equilibrium.




How to generate?

Sakharov conditions: Baryogenesis through

.+ B/L violation. leptogenesis:

 C and CP violation.
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Around T~ Mn

Sphalerons
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Decay of right handed neutrinos €57 # 0
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1. How to test?
2. Non-thermal 2 |

Reheating
dynamics,
/ gravitational
Gravity-only ? — PBH? waves........
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 PBH-induced reheating and leptogenesis.
» Graviton mediated leptogenesis.

 Imprints on primordial gravitational waves.

« Summary & Outlook.




: The tale of Primordial Black Holes... ‘

Collapse of large Collapse of cosmic
inhomogeneities string loops ‘

PBH mass at formation : Bubble collisions

PBH evanescence :{
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Mgy = 5 x 10%g

May dominate before evaporating

0 My, > 10%g can be a DM candidate.

0 M;, <10%g can lead to DM-genesis, matter-antimatter asymmetry.
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Baryon asymmetry:
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reheating
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Reheating from PBH?
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Leptogenesis, Case |

Ya(Ty) ~ 8.7 x 10~ 116, (m”’ma")
5(To) = 8.7 x 107 dest { 502"

MNl in
(3.7x1011 GoV - , My, <Tgy

3x10 GeV in
( MNl )X( - ; MN1>TBH7
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Case 2: p<p,

PBH can reheat if:
a) Inflaton coupling is small enough,

b) w,, > 1/3.

n=6,y,=10",8=10" my,=1g
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Leptogenesis, Case I
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dny \ 4xME m2
Production of V, : TN +3Hny = R}ﬁ\’; — np Mg
t ’ ;
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raviton mediatea scatiering :

1
VB L=~ <T§’§4 FTI T;;v)

dny, : 4xM3 m3
Production of V, : B +3Hny = R? / p My

Case |: Gets diluted because of PBH domination
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Case ll: ny(arp)| R
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Opens up larger PBH mass window for Case 2
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ravitational waves from Inflation

Sourced by tensor perturbations

k

Pr(k) = rA, (k) (k—

Constrained from CMB

For single-field slow roll inflation models: np = — r/8§ ~ 0 — QGWhQ ~ 1016

(too faint and scale-invariant...)
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" Primordial Gravitational waves from Inflation

Sourced by tensor perturbations

k
Pr(k) =1rAg(ky) (k—

Constrained from CMB

For single-field slow roll inflation models: np = — r/8§ ~ 0 — QGWhQ ~ 1016

(too faint and scale-invariant...)
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The Cosmic History
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Gravitational wave spectrum

Case | Casell
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GW : Extra relativistic degree of freedom:

ANeff = Neff I ]\']esflfvI

s dk ©0) 1.2 0) P
L TQGwh (k) = QGW,rad h H

BBN
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 PBH are enough to reheat the Universe.

* Gravity-only leptogenesis: from ultralight PBH & graviton
mediated scatterings.

* Primordial GW from inflation modified and detectable across

several bands of frequencies.
- Probable by AN_ future experiments.

» Details of reheating dynamics, other GW sources, connection

with formation mechanisms..... ?
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