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Why Muon Multiplicities?

lceCube sees muons from cosmic ray showers
Number of muons in shower depends on e.g. type of cosmic ray
— Explore how multiplicity is seen in lceCube

— Estimate multiplicity to find more physics

lehrstuhl ag



technische universitat lehrstuhl &g
dortmund physik 5

Muons per Shower

Consequences of Primary Composition and Energy
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Consequences of Primary Composition and Energy
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Events: Leading Bundle
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One Problem for IceCube: Resolving Muons in a Bundle
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How common are bundles?
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Most bright events are high in
multiplicity

High/Low multiplicity can be
reduced:

Selection Effect

All Qo > 1,000 p.e. n/a
CcOS Gren > 0.3 low N,
Lgir >600 m high N,
Gmax/ Otor < 0.3 low N,
dmpe.cod <425 m high N,

[1]
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Multiplicity is zenith dependent
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All Qo > 1,000 p.e.
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cos Buen > 0.3
Ldir >600 m

Qmax/’le <0.3
dmpe,cod <425 m

low N,
high N,
low N,
high N,
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Summary

Most important dependencies of N;:
Zenith/Depth
qmax/Qtot
Primary energy
Primary weigth

Can‘t see single muons in bundles with
lceCube’s resolution

But: compared to other detectors much
higher energy showers
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Backup
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Prompt spectrum

Flux ,

*s....  ‘“conventional” (pion and kaon)
angula¥’*-...
dependence

/ prompt with steepening
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	Search for high confidence AGN candidates and its counterparts in the Fermi-LAT unassociated sample using machine learning
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