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Weak interactions Hawking Effect

Gauge interactions

Flavor eigenstate

Particle definition in a curved 
spacetime is observer dependent

Mass eigenstate
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✤ Perhaps some PBHs are evaporating today MBH,i ∼ 1015 g
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Evaporating 
today β′￼≲ 10−29 nPBH ≈ 0.35 pc−3 ( β′￼

10−29 ) ( 1015 g
Min )

3
2

 in a 1 pc radius∼ 1.5

Evaporating PBHs (EPBH)

✤ Perhaps some PBHs are evaporating today MBH,i ∼ 1015 g

✤ If this occurs close to Earth, we could see , ’s, γ ν e±

≲ 3400 pc−3 y−1
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Evaporating PBHs (EPBH)
Baker, Thamm 2105.10506, 

2210.02805✤ Test BSM??

10

Different models at 
Higher Scales

Photon spectrum could 
tell us whether these 
dofs exist in nature 

Anything to learn 
looking at neutrinos?

https://arxiv.org/pdf/2105.10506.pdf
https://arxiv.org/abs/2210.02805
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Kerr EPBHs How could a PBH retain its spin until today?
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Scalars only reduce 
the PBH massArvanitaki, et al, 0905.4720

https://arxiv.org/abs/0905.4720
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Kerr EPBHs How could a PBH retain its spin until today?

Photons dominate the 
measurement

11

String Axiverse
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learn from 
neutrinos?

Parity Violation!!

How does it 
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Hawking 

evaporation?
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Determining the angular momentum
Neutrino - antineutrino 
events will depend on θ

NX(θ) =
1
d2

L ∫
ωmax

ωmin
∫

τ

0
dt

d3NX

dωdtdΩ
Aeff(ω, ζ) dω

Previous works 
ignored the 

dependence on θ

dL = 10−4 pc ≈

Uranus - Sun

X = νμ, νμ, γ

16
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Determining the angular momentum

Assume:

Previous works 
ignored the 

dependence on θ

a⋆ = 0.5, θ = 45∘, ζ = − 18∘
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events will depend on θ Best case scenario
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A multimessenger approach would 
allow us to measure the EPBH 

angular momentum!
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Determining the angular momentum

Assume:

Previous works 
ignored the 

dependence on θ

a⋆ = 0.5, θ = 45∘, ζ = − 18∘
Neutrino - antineutrino 
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Summary 
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✤ 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? 

• Prospects in future observatories? IC Gen2, KM3Net, P-ONE, Trident… 

• Neutrinos as a tool to measure the number of scalars 

• Maybe BSM that only affects neutrinos but not photons?  

➡ Stay tuned!
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Thank you!
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Backup
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 vs  in IceCubeν ν
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Inelasticity: –the 
fraction of a 

neutrino’s energy 
transferred to 

hadrons

Atmospheric 
Neutrinos

photons from hadronic shower 
Muon track

Ecasc →
Etrack →

IC: 1808.07629


