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Leptogenesis - overview
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Leptogenesis - overview
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Leptogenesis at low scales
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Leptogenesis at low scales
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Leptogenesis at low scales
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Leptogenesis at low scales
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How do PBHs affect leptogenesis?

Production of RHNs

Cosmological evolution

Entropy injection
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PBHs redshift

like matter

Cosmological evolution
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Cosmological evolution

PBHs redshift Large populations
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PBHs redshift

like matter

Cosmological evolution

Large populations
dominate the

Increased Hubble
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Sphaleron freeze-out
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Sphaleron freeze-out
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Entropy Injection
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Entropy Injection
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Entropy Injection
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Entropy Injection

Mutual
exclusion!
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Hope on the Gravitational Wave horizon?
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Detection? (GW observations)
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Interpretation

Detection? (GW observations)
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Interpretation

Detection? (GW observations)

10_4E LA | W T TTTTT LB R T T T TT1TH
. . F A Anubis 3
Informationin the PBH space st \ IMATHUSLA200, 1 ]
H : E \ SHADOWS, 1 3
s translated into HNL 10-5F \ ke ]
searches i B =5 x 10 ]
10_7E - [ IBI =45x 10710 E|
8§ h ,\,':} 8 =45x 1070 3

% 1077 RN

.'

Detection?

F— M =13GeV (HNL search)
10-5| M =20 GeV
M = 50 GeV
—16 L = M =100 GeV . i i i 1013
10716 M= l00GeY Informationin leptogenesis Mg = 1.0 x 107 g
AN — PArameter space 10 |t
Moy [g] is translated into PBH M [GeV]

constraints



PBH Hot-spots formation

Hawking radiation deposits
energy at particular r
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PBH Hot-spots formation

Hawking radiation deposits > Deposited energy diffuses
energy at particular r by random-walk
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PBH Hot-spots formation

Hawking radiation deposits > Deposited energy diffuses S Local temperature
energy at particular r by random-walk diverges
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T(r)(GeV)

10°

PBH Hot-spot profiles
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T(r)(GeV)

PBH Hot-spot profiles
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T(r)(GeV)

PBH Hot-spot profiles
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Can Hawking Radiation escape Hot-spots?

MNT(r)) FX(T(T j Bl L)



Can Hawking Radiation escape Hot-spots?
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Can Hawking Radiation escape Hot-spots?
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Can Hawking Radiation escape Hot-spots?
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Can Hawking Radiation escape Hot-spots?
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Can Hawking Radiation escape Hot-spots?
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Can Hawking Radiation escape Hot-Spots
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Npm
Npm

Can Hawking Radiation escape Hot-Spots

DM in this region is largely absorbed by the hot-
spot and should not contribute to relic density
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Can Hawking Radiation escape Hot-Spots
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Outlook

Where are PBHs incompatible with alternative mechanisms of
baryogenesis (type-2 seesaw, GUT baryogenesis)

Does the standard treatment of entropy injection need modificationin
the presence of hot-spots?

How do hot-spots cool after PBH evaporation?

Is Hawking radiation ever able to equilibriate across the entire universe?
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Type-1 Seesaw Mechanism - Leptogenesis
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Type-1 Seesaw Mechanism - Leptogenesis
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Type-1 Seesaw Mechanism - Leptogenesis
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My, O 0
0 My, O
0 0 My,

Mpy, < My, < My,

MN1 = 109G6V

Davidson-lbarra limit

Far out of the reach of directdetection

Dynamics at very high scales

Fewer relevant degrees of freedom

Mass hierarchycan be arbitrary
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