Machine learning-based analyses using surface detector data of the
Pierre Auger Observatory
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To analyze the complex spatio-temporal data from air shower footprints detected by the Pierre Auger Observatory, machine learning-

based algorithms are used to complement traditional methods. These algorithms help extract mass-sensitive observables, such as the PIERRE
number of secondary muons and the (atmospheric) depth of the shower maximum, from the surface detectors, improving the precision of AUGE R
UHECR mass estimates with an uptime of nearly 100%. The machine learning-based analyses perform exceptionally well in simulations

and show, after calibration, excellent results when applied to measurements. OBSERVATORY

Surface detector arrays (SDs) of the Pierre Auger Observatory Spatio-temporal information contained in the shower footprint
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Direct comparison to classical reconstruction: energy estimation [1]
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