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Recap: Air Showers



Air Shower Detection

F. Schröder, 2017



Air Shower Detection

Engel, Heck, Pierog Ann.Rev.Nucl.Part.Sci. 61 (2011) 467
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Particle Detectors



Telescope Array

Pierre Auger Observatory
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T.Stanev, “High Energy Cosmic Rays” (2010)





PDG 2022

NEW HIGHEST EVENT DETECTED BY TA
22

2021/05/27 10:35:56.47, No FD observation

E = 243.6 ± 10.7 EeV, θ = 38.6°, φ = 206.8° - Preliminary

(E = 242.8 EeV with the atmospheric energy correction) - Preliminary

S800 = 529.5 ± 23.3 (VEM) 

DIRECTION IN THE SKY-MAP
23

E = 243.6 EeV
(RA, Dec) = 
(255.85, 16.08)
(l, b) = 
(36.11, 30.98)
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Fluorescence Telescopes
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Fly’s Eye Coll., ApJ 441 (1995) 144

see also T.Fitoussi et al, JCAP 01 (2020) 042



“Hybrid Detection” (e.g. fluorescence and particles)



“Hybrid Detection” (e.g. fluorescence and particles)
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Non-Imaging Cherenkov Detectors







Radio Detectors



T. Huege, Phys.Rept. 620 (2016) 1



Auger Coll., PRL 116 (2016) 241101



Some Results (E and A)



Energy Spectrum
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Energy Spectrum
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Mass Composition
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