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Study of Cosmic Ray Composition through Muion Bundle Properties using Coincident IceTop/IceCube .
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Primary Particle
with mass A and energy E0

Muon Bundle Detection with
the lceCube Neutrino Observatory

The IceTop air shower array, the surface part

Muon Bundle Energy Loss Reconstruction

- Likelihood reconstruction that uses the Cherenkov photon arrival times and
charges measured by the IceCube sensor modules.

Electromagnetic
component :
Secondary electrons and photons
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muons created in the first interactions in the won|__ s ncch - Cherenkov light is mainly caused by radiative energy loss processes.
upper atmosphere, penetrates deep in the pgos weeee | | — Measured charge is proportional to the muon bundle energy loss.
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The signal strength in IceTop at 125m from the - To calculate the muon energy distribution, a simple power law is used as
core position (S125), or shower size, Composition and primary energy sensitivity approximation for the Elbert formula which describes the muon multiplicity of
reconstructed using a fit to the lateral - PO I A AAEA) AARS) ARSI AR AARS AR R cosmic ray air showers.
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- The Monte Carlo (MC) is weighted to an E =" spectrum before the knee (at 3 PeV) and
an E° spectrum after the knee.
- Analysis requirements : 5 triggered IceTop stations and 8 triggered IceCube sensors.
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Energy Loss Behavior :

- Resolution < 0.2 in log, , (dE/dX) and improves for higher energy losses =2
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