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Abstract

Search for Extremely Energetic

Nikolas Kemmerich[A], Ivone F.M.Albuquerque [A]
|A] Institute of Physics - University of Sao Paulo - USP.

Ultra High Energy Cosmic Rays (UHECR) (E>10" eV) are rare events and have low flux. The knowledge of their chemical composition would
constrain models of their origin and sources since these are still a mystery. There Is still a possibility that a minor fraction of these events are
composed by photons [1] since most of models predicting high photonic flux were excluded [2]. The photonic component Is important to track
down sources (no magnetic bending). If this turns out to be the case, they will hint interesting features on the UHECR composition and
propagation. The Observatory Pierre Auger (OPA) Is currently the largest UHECR observatory [3]. It measures Extensive Air Showers (EAS)
created due to the UHECR interaction with the atmosphere molecules. The atmospheric depth where the EAS reaches the maximum number of
charged particles Xmax and the Muons content are parameters in the EAS related to UHECR composition. In our work we simulate the
detection and reconstruction of EAS In order to determine a method to discriminate photons induced shower from protons and heavier

nucleons induced ones.

Pierre Auger Observatory [3]

« WCD (3000 km?, 1500 m).

» 4 Fluorescence Telescopes.

» Upgrade to measure Muon Content (2018).

 Measure GZK suppression [4] and Anisotropy of UHECR [5].
« Composition mostly nucleons.

Loma Amarilla

FD Detection Sim [6]
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SD Detection Performace [8]

Generalized descriptions WCD signals (OPA)
Take muons from Lateral profile Reconstructions
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Discrimination Methods

Space of Rec Parameters: Xmax and Nmu.

Improve latest discriminate parameters [2].

Statistical Discrimination: protons and photons Showers
(ensure to discriminate heavy nucleons).

Estimate photon fraction in a given set of showers.
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Conclusions: The discrimination power of Xmax and Nmu was
tested in sets of mixed photon and proton showers. The
estimation of the fraction in blind analysis brings the conclusion
of great discrimination. With the Upgrade of WCD in OPA,
muons will soon play a great deal in the search for Extremely
Energetic Photons.
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