


• One of the most energetic and enigmatic 
form of radiation from outer space

• Composed by atomic nuclei (99 %).

•  E = [100 MeV, 1020 eV]

• Spectrum F(E) = E-γ (γ: spectral index)

• Origin: Galactic         (E < 1017 - 1018 eV)   
            Extragalactic (E > 1018 eV).
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Cosmic rays
Introduction

• Open question at high energies: 
     - Origin or features in spectrum, 
     - Type and distribution of sources, 
     - Acceleration mechanism, 
     - Propagation in space, 
     - Energy, composition, etc.

J.C. Arteaga - Cosmic rays at Mathusla RPC 2022, CERN
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Introduction

ESA, Planck

Propagation: 
- Do not travel in straight lines.

- Magnetic field interactions.

- Diffusive propagation.

NASA/AMES

Acceleration: 
- Shocks of astrophysical plasmas

- Diffusive mechanism driven by


magnetic fields

Origin: 
-Supernova Remnants

-Pulsars

-Superbubbles

Credit: Smithsonian institution

Arrival to Earth: 
- Do not point to their source

- Create air 


showers in

atmosphere

NASA

Galactic cosmic rays


