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1. Abstract

The AugerPrime project enhances the sensitivity of the Pierre Auger Observatory to cosmic ray composition in the flux suppression region of
ultra-high energy cosmic rays (UHECRs) above 10'° eV. By improving surface detectors, we distinguish muonic and electromagnetic components of
air showers. The Underground Muon Detector (UMD) directly measures the muon component for showers observed by the upgraded surface array,
validating extraction methods. Using Extensive Air Shower simulations over the 750 m array, we estimate surface muon density and its correlation
with muonic signals from Water-Cherenkov Detectors (WCDs). Our estimations show a bias centered around zero and a resolution of about 25% at
1077-% eV, improving at higher energies. Additionally, we find a positive correlation between surface muon density and simulated muonic signals in the
WCDs. This study supports improved surface muon density estimations and methods for estimating muonic signals with AugerPrime.

2. Motivation 3. Methodology
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4. Modelling and Optimization
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5. Bias and resolution 6. Correlation with muonic signal
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v~ The dependence of the ratio of muon densities underground and on-ground vs. r, ©, and E were studied
and parametrized

v Overall bias is centered around 0 and no r, ©, and E dependencies were observed

v Positive correlation with simulated muonic signal in the WCD

= Systematics will be identified and quantified

= Artificial fluctuations will be introduced in S  to estimate limits of the method spokespersons@auger.org



