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Origin of the fluctuations of the muon number distribution

Mean value
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Origin of the fluctuations of the muon number distribution

Heitler-Matthews model
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Origin of the fluctuations of the muon number distribution

Heitler-Matthews model
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Origin of the fluctuations of the muon number distribution
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Origin of the fluctuations of the muon number distribution
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Origin of the fluctuations of the muon number distribution

Mhad
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The number of muons strongly correlates with the fraction of hadronic energy of the first interaction

- Independently of interaction model, primary energy, primary zenith angle

Ruben Conceicéo é



Prob. density

Prob. density

Understanding the N, distribution

First interaction
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Prob. density

Understanding the N, distribution

First interaction

Prob. density
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Understanding the N, distribution

First interaction
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What is the proton low N, tail?

To which property of the first interaction is it related to?



On the origin of the proton N, distribution tail
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N, distribution tail has a very high correlation with the hadronic energy of the first interaction

Can it be measured?
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Probability
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no. of events
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Number of shower events necessary to have

a meaningful result
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Access the pion energy spectrum of the first interaction
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Summary

¢ Fluctuations of the N, distribution are sensitive to the first
interaction properties

+ PLB 784 (2018) 68-/76

¢+ The slope of the low-tail of the proton N, distribution is sensitive
to the pion energy spectrum of the first interaction

+ Paper to be published soon
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Different primaries

* Energy fluctuations p-Air
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Different mass composition scenarios
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Different mass composition scenarios
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Fitting the pion energy spectra tall
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