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Outline

● cosmic ray proton interactions  and their 
secondary products

● the difficulties for a high energy photon in the 
universe

● which has the tougher time, protons or 
photons?

● the photon/proton ratio expected at Earth
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Why any Cosmic Rays should 
be  Photons?

Charged Pion production interaction with CMB 
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Why any Cosmic Rays should 
be  Photons?

Neutral Pion production interaction with CMB 
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Proton (Cosmic Ray)- Photon 
(CMB) Interaction Lengths
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Proton (Cosmic Ray)- Photon 
(CMB) Interaction Lengths
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Why aren't most Cosmic Rays 
Photons above 1019.6eV?
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(and what happens to 
the electrons energy?)
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Photon (Cosmic Ray)- Photon 
(CMB) Interaction Lengths
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Uncertainties in the Radio 
Background

(the spanner in the works)
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So....what Percentage of Cosmic 
Rays are Photons then?


