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Talk Outline

What are BH explosions?
Usual argument against observation
Introduce dark sector
Our argument for observation

Experimental hints?
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Argument Against Observation

Direct

Individual BH
Transient point-like
E = 100 GeV

Distance < 0.1 pc

Indirect

Population of BHs
Continuous flux

E ~100 MeV

Galactic/Cosmological
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Argument Against Observation

Constraints on n from direct & indirect searches
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Argument Against Observation

Constraints on n from direct & indirect searches

Indirect constraints on n are strongest...

Indirect: Direct:
n < 0.01pc3yr? n < 1000 pc3yrt

11



2503.10755

Argument Against Observation

Constraints on n from direct & indirect searches

Indirect constraints on n are strongest...

Indirect: Direct:
n < 0.01pc3yrt n < 1000 pc3yrt

...but require assumptions e.g. only SM DoF
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Dark sector
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Dark Sector

New gauged U(1) and heavy fermion

Dark electron: dark charge ep and mass

mp = 10° GeV > Ty
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Dark Sector
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16



2503.10755

Argument for Observation
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Argument for Observation
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Argument for Observation

Logyo[mp/GeV]

~Log49[MJ/g]

BH discharge mass

oy = 0.3
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BH discharge mass
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BH discharge mass
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Logo[My/g]

Argument for Observation
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BH discharge mass
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T mp?
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Argument for Observation

Logyo[mp/GeV]

~Log49[MJ/g]

n = Local BH
explosion rate (yr
pc)

BH discharge mass
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Experimental Hints?
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Experimental Hints?

IceCube:
E,~1— 6PeV

KM3NeT:
E, ~ O(100 PeV)
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Experimental Hints?

n’s inferred from Schwarzschild PBHs in tension

Dark sector PBHs can alleviate this tension
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Experimental Hints?

lceCube

KM3NeT
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Summary
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Summary

Presence of simple dark sector can change PBH
evaporation history

Dark charged PBHs can evade indirect bounds

Direct observation in coming years is plausible.

=PeV IceCube and KM3NeT neutrinos could come from
qguasi-extremal PBHs
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Backup slides
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Q}1=0.01

mp=10""GeV
Q}1=0.01

Indirect Constraints:
LN 0=0.3
CC a=5.76 p=0.51
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