IoPscience

) eH
Physics World
Weekly Podcast
» GEORGE EFSTATHIOU
— Publishing My
— (Q Journals v Books (2] v
- Support |OPscience

PAPER

Gravitationally produced dark matter and primordial black
holes

Enrico Bertuzzo, Yuber F. Perez-Gonzalez, Gabriel M. Salla and
Renata Zukanovich Funchal
Published 26 September 2024 « © 2024 IOP Publishing Ltd and Sissa

Medialab. All rights, including for text and data mining, Al training, and similar
technologies, are reserved.

Journal of Cosmology and Astroparticle Physics, Volume 2024, September
2024

Citation Enrico Bertuzzo et al JCAP09(2024)059

DOI 10.1088/1475-7516/2024/09/059

1. Received 21 June 2024
2. Accepted 10 September 2024
3. Published 26 September 2024

Buy this article in print

N\ Journal RSS

EN | issue notifications

ADbstract


https://iopscience.iop.org/journal/1475-7516
https://iopscience.iop.org/volume/1475-7516/2024
https://iopscience.iop.org/issue/1475-7516/2024/09
https://iopscience.iop.org/issue/1475-7516/2024/09
https://pod-iopscience.org/?doi=10.1088/1475-7516/2024/09/059&UTCDate=04082025_230828
https://iopscience.iop.org/journal/rss/1475-7516
https://iopscience.iop.org/journal/rss/1475-7516
https://iopscience.iop.org/myiopscience/alerts/subscribe?journal=1475-7516
https://iopscience.iop.org/myiopscience/alerts/subscribe?journal=1475-7516
https://iopscience.iop.org/booklistinfo/home
https://publishingsupport.iopscience.iop.org/

We examine how the existence of a population of primordial black
holes (PBHSs) influences cosmological gravitational particle
production (CGPP) for spin-0 and spin-1 particles. In addition to the
known effects of particle production and entropy dilution resulting
from PBH evaporation, we find that the generation of dark matter
(DM) through CGPP is profoundly influenced by a possible era of
PBH matter domination. This early matter dominated era results in an
enhancement of the particle spectrum from CGPP. Specifically, it
amplifies the peak comoving momentum k. for spin-1 DM, while
enhancing the plateau of the spectrum for minimally coupled spin-0
particles for low comoving momenta. At the same time, the large
entropy dilution may partially or completely compensate for the
increase of the spectrum and strongly mitigates the DM abundance
produced by CGPP. Our results show that, in the computation of the
final abundance, CGPP and PBH evaporation cannot be
disentangled, but the parameters of both sectors must be considered
together to obtain the final result. Furthermore, we explore the
potential formation of PBHs from density fluctuations arising from

CGPP and the associated challenges in such a scenario.
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