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3. Calibration method
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Charge histograms of the Chacaratito detector before (left) and after
Two WCDs of the LAGO network: one in Bariloche, Ar (Nahuelito, left) (right) applying the muon decay calibration procedure.
the other in Arequipa, Peru (Characatito, center). The Cherenkov light
produced in purified water by extensive air showers’ (EAS) secondary 4. LOng term test

particles entering the detector is measured by a 9" photomultiplier tube
(PMT) centered at the top of the detector (right).

We performed simulations of the response of our WCD to atmospheric

muons using the ARTI framework, from which the expected flux of

2. Michel and Muon espectrum

secondary particles at the detector level was obtained. ARTI accounts for

geomagnetic effects, site altitude, and local atmospheric conditions to

WCDs produce a characteristic pulse-like signal when an EAS provide an accurate estimation of the SP flux at ground level, and a

secondary particle (SP) crosses the detector volume. Atmospheric detailed Geant4 model of the WCD response considering the different

muons can decay inside the WCD while traversing or stopping on it. geometries, water quality and detector characteristics.

These muons decay in water with a mean lifetime ’cu<~2.2 us producing

electrons (Michel electrons) with enough energy to generate their own s
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iii) the charge spectrum of We have developed a novel methodology for the long-term calibration of

1l e — Decaying muons parent muons is then LAGO Water Cherenkov Detectors, based on the precise determination

g — Expected CR background estimated by selecting the of muon decay spectra. This approach is currently being replicated

éloz_ first  pulse  of  both across multiple LAGO sites, including those at high altitudes.
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