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Primordial Black Holes (PBH)
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Primordial Black Holes (PBH)
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Neutrino emission in the SM
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What is the state of the emitted neutrino?
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What is the state of the emitted neutrino?

Weak interactions

n—pt+e +7,
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Neutrino instantaneous spectrum

M = 1024 g (TBH ~ (.01 eV)
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Dirac vs Majorana
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Dirac vs Majorana
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Dirac Neutrinos
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Constraints in the Dirac neutrino case

Lot — thermally ‘
et us consider the _ vabTaTT 1
> Do not |
thermalize

Chen et al,

1509.00481

Friedmann-

Boltzmann Non-standard

Equations | > Cosmology? -\
PBHs are PBHs
formed > evaporate

tis It feys Tpy

MOCa - October 7, 2020 Yuber F. Perez-G. - Fermilab & Northwestern 12



Constraints in the Dirac neutrino case
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Constraints in the Dirac neutrino case

,

N?E Err%(itljl(;/ed ‘ Antonelli et al, 1981
| et us consider the abTa 1T |
BJe) not

thermalize

@ Chen et al, 1509.00481 |

Friedmann-

Boltzmann Non-standard
Equatlons | > cosmology? -\
PBHs are PBHs | Matter-
> radiation
formed evaporate :
equality

i, 1t ey Ipy fr0s TEQ

\4

a A

PR(TEV) 8*(TEQ) g+s(Tgy) _—
- ? ' Hooper et al, 1905.01301

3

SSEN

AN 4

MOCa - October 7, 2020 Yuber F. Perez-G. - Fermilab & Northwestern 14



Constraints in the Dirac neutrino case
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Constraints in the Dirac neutrino case
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Diffuse flux from non-evaporating PBHs

Total Majorana neutrino flux, mg = 0.01 eV, M; > M,
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Diffuse flux of RH neutrinos from PBHs

Total right—helical neutrino flux, mg = 0.01 eV, M; < M,
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Majorana Neutrinos

Preliminary results
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Leptogenesis in a nutshell
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Universal LeptogeneSiS Equation Solver (ULYSSES)
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PBH-driven Leptogenesis
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PBH-driven Leptogenesis
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PBH-driven Leptogenesis

C. PBH create a RH density when the plasma
would not be able to do.
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Conclusions

® The PBH evaporation depends on whether neutrinos are Dirac or Majorana particles

® In the Dirac scenario, there is not a helicity suppression of the emission of right-handed
neutrinos

® We derived a constraint on the initial PBH fraction given the measurement of Neff by Planck
® For certain values, it is possible to ease the Hubble measurement tension

® The diffuse flux of RH neutrinos can be large, but more careful analysis on its possible
detection should be performed

® Preliminary results show that black hole evaporation can enhance or diminish the baryon
asymmetry in the leptogenesis scenario.

® \What about spinning black holes?
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