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Cosmic ray spectrum
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Three linked problems:

Where do they Nature of
come from? Interactions?
How

accelerated

What are these
particles?
protons, nuclei?
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http://wminho.lip.pt/AugerVisualizer/v2/

How do we determine what the cosmic rays are?
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Models seem good
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- interpretation of Xmax as mass of primary ok!



Number of muons and fluctuations
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Fraction of showers
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Muons In the future: one, two, ...?
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Phenomenology:

Measurement requires high statistics

Ideally precise measure of number of muons
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AugerPrime & MARTA
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Measurement of the average shape of longitudinal profiles
of cosmic ray air-showers at the Pierre Auger Observatory

The Pierre Auger Collaboration, JCAP03(2019)018




Hybrid measurement

Extensive air showers
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elevation [deg]

Distinguish primaries
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In the future

Surface detector &
radio upgrade - : BT T OOy os
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- interpretation of Xmax as mass of primary ok!
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