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Surprises in High-energy Astropar�cle Physics 
  
The Universe sends us par�cles to Earth that cover a very wide range in energy, extending up to 
10,000,000 �mes the energy of the most powerful man-made accelerators. These par�cles and the 
secondary par�cles (gamma-rays and neutrinos) produced in their interac�ons, are messengers of the 
most extreme environments and violent processes in the Universe. Combining our observa�ons of the 
different par�cle types, typically referred to as mul�-messenger astrophysics, has led to a number of 
unexpected discoveries and has changed our understanding of the corresponding high-energy 
processes in astrophysics fundamentally. A�er giving an introduc�on to the fundamental rela�on 
between cosmic rays, neutrinos, and gamma rays, the itera�ve and non-predictable process of 
developing hypotheses and tes�ng them with observa�ons is illustrated by focusing on the rela�on 
between cosmic rays and neutrinos. 

 


