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What are the most 

energetic particles 

in nature?

The LHC can accelerate 

protons up to an energy of 7

TeV. Each proton has the same 

kinetic energy as a mosquito in 

flight: 1.1x10-6 Joules.



01

What are the most 

energetic particles 

in nature?

Some cosmic rays arrive at the 

earth with the same energy 

(108 TeV) that is given to a 

tennis ball in flight: 50 Joules.
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What are these 

cosmic rays?

✤ Cosmic rays are not

really rays; they are 

subatomic particles

which are found in 

outer space. 

✤ They have very high

energies as a result

of their very high

velocities.



01

What do cosmic 

rays consist of?

✤ Primary cosmic rays: these exist 

in outer space and are mostly

protons, but also electrons, 

positrons, atomic nuclei and

gamma rays (photons).

✤ They hit the atmosphere of earth 

and the collisions produce 

secondary cosmic rays.

✤ These secondary cosmic rays can 

be pions, muons, and neutrinos.

✤ Most cosmic rays that we see  are 

secondary, in particular muons.





Something you may have seen or will

see…
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Interesting fact:
✤Cosmic rays from the 

sun are responsible for 

auroras!
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Interesting fact:

*But they do not reach the surface of the 

earth! 

✤Cosmic rays from the 

sun are responsible 

for auroras!*


