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Muon Energy Range of IceCube
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IceCube Muons: Physics
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Muon Energy Losses in Matter (Ice)
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Low Energy Bundles HE Muons
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Low-Energy Bundles HE Muons
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Bundles HE Muons
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event rate [s™]

Energy Carried by Leading Muon

Final Cut Level:
True MC Distributions
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High-Energy
Muon/Neutrino
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Muon Spectrum (Qualitative)
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Knee: Muon SpeCtrU—m Sharp knee signature due

to dependence on nucleon

spectrum.
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Analysis Strategy

V 1. Identify HE muons
as tracks with exceptional

stochastics losses

2. Reconstruct cascade energy

3. Deduce most likely muon
surface energy from simulation
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Surface Spectrum Reconstruction
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All-Sky Muon Energy Spectrum
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All-Sky Energy Spectrum: Prompt
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depend on exact shape of nucleon flux around the knee.
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Muons per Shower in Deep Detector
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Energy Loss in Detector
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Bundle Spectrum
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Summary

Large-Volume Detectors present new opportunity for CR Physics
Composition investigations possible without surface array
IceCube results cover knee, region between “heavy knee” and ankle

Paper submitted to Astropart. Ph. (arXiv:1506.07981)
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