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Astroparticle Physics
2021/22

1. Historical introduction - basic properties of cosmic rays
2. Hadronic interactions and accelerator data
3. Cascade equations
4. Electromagnetic cascades
5. Extensive air showers
6. Detectors for extensive air showers
7. High-energy cosmic rays and the knee in the energy spectrum of 

cosmic rays
8. Radio detection of extensive air showers
9. Acceleration, Astrophysical accelerators and beam dumps
10. Extragalactic propagation of cosmic rays
11. Ultra-high-energy energy cosmic rays
12. Astrophysical gamma rays and neutrinos
13. Neutrino astronomy
14. Gamma-ray astronomy
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lecture 10
Acceleration, Astrophysical 

accelerators and beam dumps
Gaisser chapter 14
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Kilonova

A kilonova is a transient astronomical 
event 

merging of NS-NS or NS-BH

—> short GRBs + gravitational waves

—> strong electromagnetic radiation 
due to radioactive decay of r-process 
nuclei (heavy nuclei)
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r-process
rapid neutron capture 
process 

nucleosynthesis of 
atomic nuclei heavier 
than iron 

very fast neutron 
capture, faster then 
beta decay
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lecture 10
Extragalactic propagation of 

cosmic rays
Gaisser chapter 10
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in.
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