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PBH Formation
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Evaporation — Schwarzschild BHs Described by My
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Evaporation — Schwarzschild BHs Described by My
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Neutrino Emission for Schwarzschild BHs

Neutrinos are
massive
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Neutrino Emission for Schwarzschild BHs

Neutrinos are
massive

Weak interactions

Gauge interactions

Flavor eigenstate
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Neutrino Emission for Schwarzschild BHs

Neutrinos are
massive

Weak interactions

Gauge interactions

Flavor eigenstate

Primary Emission

Hawking Effect

Particle definition in a curved
spacetime is observer dependent

Mass eigenstate
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Neutrino Emission for Schwarzschild BHs
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Evaporation — Kerr BHs Described by My, a, = JMj /Mgy € (0,1
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Time Evolution
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Evaporating PBHs (EPBH)

% Perhaps some PBHSs are evaporating today Mgy ; ~ 107 g
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Evaporating PBHs (EPBH)
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Evaporating PBHs (EPBH
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Evaporating PBHs (EPBH)
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Evaporating PBHs (EPBH)
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Neutrino Emission Asymmetry
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6 — polar angle

Neutrino Emission Asymmetry
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6 — polar angle

Neutrino Emission Asymmetry
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BH “wants” to shed Emission of higher
off its angular =>{  spin particles is
momentum enhanced
Emission of Primary Photon Spectra
22
corrotating [ = m 10 E
modes is enhanced 1 a, =099 My,=10"¢
10°! 3
Also dependent on RS
j S} =
the polar angle i -
% i mO°
= 100 o
o) 3 7 30°
G B W 60°
'g T m 75°
= 101 -
Z E
A i
1017 =
1M=10"g, a, =0.999
1016 I I I I I L | I I I I I L
10* 10° 10°
E, [GeV]

Youngst@rs - November 6th, 2023 Yuber F. Perez-G. - IPPP, Durham U



Photons?
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Secondaries?
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Summary

< BH evaporation offers a unique mechanism to produce particles beyond colliders!

< Anything else to learn by measuring neutrinos & antineutrinos in neutrino telescopes for an
EPBH?

e Prospects in future observatories? IC Gen2, KM3Net, P-ONE, Trident...

e Neutrinos as a tool to measure the number of scalars

e Maybe BSM that only affects neutrinos but not photons?

= Stay tuned!
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v vs U in lceCube

0.50
0.45

0.29 0.39

Inelasticity: —the
fraction of a

neutrino’s energy
transferred to
hadrons

. 0.8
3 0.29 0.38
T 0.6
= 0.26 0.31 0.37 040 _
‘% 0.4 2
g 0.26 0.27 0.29 0.33 0.39 -0.35 EE 07 7
F 0.2 S
0.32 0.32 0.32 0.35 0.40 L0.30
o V0T 10* 10° 108 107 0.6
5 g 1.0 0.25
a2
2% 0.5 1 |_|_|—|
EE 0.0t . . . 0.20
< 103 104 108 106 107

Reconstructed Ey;s (GeV)

y L Ecasc.
vis. —
Evis.

0.21 v CSMS
Evis. = Ecasc. + Etrack - 5 OSMS
—— Flux-averaged CSMS
E,... — photons from hadronic shower Y02 105 10t 105 10° 107
E. .4 — Muon track E, (GeV)
B = 08 e
Youngst@rs - November 6th, 2023 Yuber F. Perez-G. - IPPP. Durham U 2



