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PRIMORDIAL BLACK HOLES

GALAXY FORMATION
AROUND BLACK HOLES
LRI LT Billion of years TODAY
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HAWKING RADIATION

Quantum Vacuum fluctuation: empty space is a
medium in which particle and antiparticle pairs appear
and disappear

Ep + Eﬁ =0

What happens near the event horizon of a Black

Hole?

S. W. Hawking, CMP 87 (1983) 577
G.W. Gibbons and S. W. Hawking, PRD 15 (1977)

H.J. Trashen, arXiv gr-qc/0010055
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DARK MATTER FLUX FROM PBHS

R.C. et al, PRD 105 (2022) 2, L021302
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EVENT RATE

R.C. et al, PRD 105 (2022) 2, L021302
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——————————————————
CONSTRAINTS

We obtained constraints on the a;?’ from the non

observation of excess in XENONIT for E, €
4.9 — 40.9]keV

(1)

(2)

3)

Cosmic Rays up-scatterings (T. Bringmann and M. Pospelov, PRL 2019;
Christopher Cappiello and John F. Beacom, PRD 2019);

CRESST experiment (G. Angloher et al, EPJC 2017; A. H. Abdelhameed et al,

PRD 2019);

Cosmology (V. Gluscevic and K. K. Boddy,PRL 2018; W. L. Xu et al, PRD 2018;

T. R. Slatyer and C. L. Wu, PRD 2018; E. O. Nadler et al, AJL 2019).
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CONSTRAINTS
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Primordial Black Holes abundance.
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(1) boosted dark matter from cosmic-ray up-scatterings (C.
Cappiello and J. Beacom, PRD 2019)

(2) Solar reflection with XENONIT (H. An et al, PRL 2018)
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(3) combined constraints from direct detection experiments
(C. Cappiello and J. Beacom, PRD 2019)

BBN: Big Bang Nucleosynthesis constraints (B. Henning and H.
Murayama, arXiv:1205.647 )




CONCLUSIONS & OUTLOOKS

* Primordial Black Holes as s source of Boosted light Dark Matter
* We limit 0%, assuming Primordial Black Holes existence

* We constrain Primordial Black Holes abundance assuming y

existence



BACKUP
SLIDES




—————————————————————————————————————————————————————————
FLUX ATTENUATION

We analytically account for the energy loss of DM

particles in the ballistic-trajectory approximation.
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