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Reconstruction the production depth of muon in air
shower
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One possible way to determine the mass of cosmic rays is to study the longitudinal development of the air
shower. The depth of the muon production maximum is sensitive to the nature of the primary particles and
also helps to provide insight on whether new physics phenomena take place. The muon detectors of KM2A
in Large High Attitude Air Shower Observation (LHAASO) record hitting time and number of muons which
reach the ground. The arrival times of the muons allow the reconstruction of their geometrical production
heights along the shower axis. The air shower is simulated using CORSIKA with QGSJETII-04 and EPOS-
LHC models for the energy of shower about 10 PeV and zenith about 45°, KM2A detectors is simulated with
GEANT4. The time decay due to kinematic effect and muon production are studied by tracking the muon in
CORSIKA. The distance of muon to the shower core is optimized in order to keep the geometry time delay
is the dominant factors. Using the KM2A simulation data, the muon production depth in the air shower is
reconstructed according the geometry effect. The reconstructed depth will compare with the production depth
of muon in CORSIKA to validate the reconstruction method.
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