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Proton
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Proton Structure Function
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Structure Function: Scaling Violations
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Visualizing Quarks in Proton
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Quark Flavours in Proton
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Nucleon Resonances
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Photon-Proton-Interactions
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Cross Section yp Interactions

A Resonance we know the cross section
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Cosmic Ray Energy Spectrum
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\\ Proton from A Decay
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Expected energy loss
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GZK Horizon

Expect sources of ultra high energy cosmic rays
within a 100 Mpc sphere from earth
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A Decay

Decay Momenta
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Heavy Particle Preserves Direction

Erdmann, RWTH Aachen University

13



Compact IVIyon Solen0|d at the LHC
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Candidates / 3 MeV/c?
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CMS: Classic Baryons
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CMS: Charm
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Photon Pairs / 0.005 GeV
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Events/(GeVic?)
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CMS: Myon Detector
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Summary

* Proton is well understood
e LHC experiments re-discover the particle zoo
* A Resonance: limits observed cosmic ray energy spectrum

e GZK horizon limits the source candidates to within 100 Mpc



