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Search for exotic particles (Q-balls) in ultra-high energetic
astroparticles.

PAULA, Tales de; SOUZA, Vitor de; ARBELETCHE, Luan Bonneau

ferrazdepaula@ifsc.usp.br

With an energy range from 1017 eV up to 1021 eV, Ultra-High-Energy Cosmic Rays (UHECR) particles
can traverse the cosmos and reach Earth’s atmosphere, starting a cascade of reactions, the so called
extensive air showers, by interacting with its nuclei. Measurements about the primary particle can only
be made indirectly by detection of the shower by large observatories, and, being so rare, much of the
study on UHECR is done by Monte Carlo approach of air showers based on hadronic interaction models.
With that said, and despite the significant advances of technology, much of UHECR is unknown. Its
biggest mystery is its origin, and a better understanding of it is a fundamental piece of the puzzle to
better understand the Universe, both on a microscopic and macroscopic scale. One possible candidate
are exotic particles (1), and there is a very stable hypothesized supersymmetric particle that, despite
being a candidate for cold dark matter, strongly interacts with matter, the Q-ball. (2) Since the UHECR
energies are beyond human technology, UHECR data is a unique sample to search for new physics. In
this work we propose the study of air showers initiated by Q-ball based on simulations by Conex. (3)
The objectives are to propose a method to differentiate air showers initiated by this exotic particle from
others, and to apply this method in the Pierre Auger Observatory dataset for search for Q-balls. Results
show that the method unambiguously differentiate the showers.

Palavras-chave: Física de astropartículas. Raios Cósmicos. Chuveiros atmosféricos.

Agência de fomento: CAPES (88887.602973/2021-00)
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