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• Individual BH

• Transient point-like

• E ≳ 100 GeV

• Distance ≲ 0.1 pc

• Population of BHs

• Continuous flux

• E ~100 MeV 

• Galactic/Cosmological
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Argument Against Observation

Indirect constraints on ሶ𝑛 are strongest…

Constraints on ሶ𝑛 from direct & indirect searches

Indirect:
ሶ𝑛 ≲ 0.01 pc-3 yr-1

 Direct:
ሶ𝑛 ≲ 1000 pc-3 yr-1
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Argument Against Observation

Indirect constraints on ሶ𝑛 are strongest…

Constraints on ሶ𝑛 from direct & indirect searches

…but require assumptions e.g. only SM DoF

Indirect:
ሶ𝑛 ≲ 0.01 pc-3 yr-1

 Direct:
ሶ𝑛 ≲ 1000 pc-3 yr-1
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Dark Sector

New gauged U(1) and heavy fermion

Dark electron: dark charge 𝑒𝐷 and mass

𝑚𝐷 ≳  106 GeV ≫ 𝑇𝐵𝐻
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Argument for Observation

BH discharge mass
𝑄∗

𝐼𝑛𝑖𝑡𝑖𝑎𝑙 = 0.01

𝜎𝑀 = 0.3
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Experimental Hints?
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IceCube:
𝐸𝜈~ 1 − 6 PeV

KM3NeT:
𝐸𝜈  ~ 𝒪(100 PeV)
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ሶ𝑛’s inferred from Schwarzschild PBHs in tension

Dark sector PBHs can alleviate this tension

Experimental Hints?
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Experimental Hints?
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Preliminary
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Summary
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Dark charged PBHs can evade indirect bounds

Presence of simple dark sector can change PBH 
evaporation history

≳PeV IceCube and KM3NeT neutrinos could come from 
quasi-extremal PBHs

Direct observation in coming years is plausible.
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Preliminary Preliminary
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