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Many Particle Dark Matter candidates under scrutiny
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But other kinds of candidates are worthy of attention ...
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Unexpected BH merger events in GWs

Masses in the Stellar Graveyard

X B,

Refuelled attention towards PBHs
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Many limits on PBHs set in a vast range of masses
M[M;)

100 10-17 10-11 10-5 10! 107 1013 1019

GC A

HSC

—_—

<
[\
I

fPBH = QPBH/QDM

2
>
o

EGB

oW . . v e ey
1015 1020 1025 1030 1035 1040 1045 1050

M [grams] Carr & Kiihnel
2006.02838

18/07/2022 Antonio Palazzo, UNIBA & INFN 4



Basic Facts

PBHs may originate from large density overfluctuations in the early universe

If their lifetime is larger than the age of the Universe PBHs can form (part
of) the Dark Matter

For masses in the range [5x1014g - 5x1015g] Hawking evaporation gives
rise to emission of elementary particles with energy of tens of MeV

In the Hawking radiation also neutrinos are emitted with peak energy
~ 4'TPBH

PBHs neutrino detection already proposed in the past:
Halzen, Keszthelyi, Zas, hep-ph/9502268

Bugaev & Konishchev, astro-ph/0005295

. Dasgupta, Laha, Ray, 1912.01014
More recent work using SK, JUNO, Wang et al, 2010.16053

D U N E and TH E IA De Romeri, Martinez-Miravé, Tortola, 2106.05013
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Neutrinos emitted by PBHs
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Ordinary Neutrinos
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Neutrino Flux [em ™%~ !MeV ]

Neutrinos fluxes from PBHs compared
with the ordinary ones
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How to detect such neutrinos having tens of MeV?
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Coherent neutrino scattering CEVNS offers an opportunity!
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Computational details

https://blackhawk.hepforge.org

We use the publicly available code BlackHawk to compute neutrino fluxes

Arbey & Auffinger
1905.04268

Secondary neutrinos have much lower energy than primary ones:
Small impact in our analysis

Nature of neutrino (Dirac vs Majorana) is irrelevant for our analysis:
the extra degrees of freedom of Dirac vs are sterile and do not participate
to CEVNS.

CEVNS is equally sensitive to all flavors: Neutrino oscillations play no role.

We employ a Navarro-Frenk-White profile for MW halo with r, = 0.4 GeV/cm?3
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Differential Neutrino Event Rates
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Upper Bounds on PBHs fraction of DM
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Comparison with gamma-ray bounds
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The Neutrino Floor
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CEvVNS by ordinary neutrinos is a background
to direct DM searches
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Detection of 8B neutrinos is around the corner!
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Detection of 8B neutrinos is around the corner!
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Impact of PBHs on Neutrino Floor
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Take home messages

PBHs in the range 5x1014g - 5x101° g emit neutrinos (E, tens of MeV)

CEVNS provides a new opportunity to detect PBHs neutrinos
Complementary to SK, JUNO, DUNE and THEIA
Improvement of sensitivity may be achieved with time/directional info

DM Direct detection experiments would work as low-energy neutrino
telescopes
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