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Ekin ∼ 4 TeV



Energy Spectrum of Ultrahigh-Energy Cosmic Rays (UHECRs)

1710 1810 1910 2010

E / eV

24−10

22−10

20−10

18−10

16−10

14−10

12−10

) 
-1

 e
V

-1
 y

r
-1

 s
r

-2
 F

lu
x 

/ (
km

Auger 2019

E−3.1

ELHC
beam=7×1012 eV
←−−−−−−−−−−−

Serena Williams’ 2nd serve

←−

−→

∼20 J!

using LHC magnets:

J. Cham&D. Whiteson “We have no idea”, Penguin, 2018



ZeVatrons?
magnetic confinement in accelerator

using LHC magnets:
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Ultrahigh-Energy Cosmic Rays

• Air Shower Physics
(electromagnetic and hadronic showers, shower maximum, muons in air showers)

• Detection Techniques
(particles, fluorescence- and Cherenkov-light, radio)

• Key Observations (and their Interpretation)
(anisotropies, mass, spectrum, Peters cycle, propagation, cosmic magnetic fields)
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Example of a Measured Longitudinal Profile not a photon!
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