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• WHISP first report during UHECR18 

• Working group on EAS measurements to constraint/measure Hadronic Interactions 

• It quickly became solely dedicated to the EAS muon content/density at 

ground

• It extensively compiles* measurement in EAS across experiments

• Presents them using a universal variable z

• Corrects for known and well stablished experimental differences (like E-scale)

(*) open debate: Should WHISP take more critical steps regarding the quality of 

some data sets.

1st report: H.P. Dembinski et al., EPJ Web Conf. 210 (2019) 02004

Major updates in all ICRCs ever since. 

Most recent: J. C Arteaga-Velazquez PoS ICRC2023 (2023) 466
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J.C. Arteaga ICRC23
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• Experiment Muon detection
• IceCube/IceTop Ice Cherenkov stations
• TA Plastic scintillator array
• Pierre Auger Surface water Cherenkov array + Underground scintillator modules
• HiRes-MIA Underground scintillator counters
• EAS-MSU Underground Geiger-Mueller counters
• SUGAR Underground liquid-scintillator tanks
• Yakutsk Underground scintillation detectors
• Haverah Park Shielded liquid scintillator detectors
• AGASA Shielded scintillator array
• KASCADE-Grande Shielded scintillation detectors
• NEVOD-DECOR Tracking detector + Water Cherenkov Calorimeter
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Eμprod = Eμmin sec(θ) + dEμ/dX [X sec(θ) - 400 g/cm2]

Muon Energy, zenith angle, 
distance to core
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Independence of E and muon estimation
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Conclusions

• After the latest updates, the global compilation of results from 1 PeV
to 10 EeV do not show a coherent, consistent picture on whether or 
not, there is a muon deficit in models wrt data.
• Accounting for the different experimental phasespace (distance to core, 

zenith angle, muon energy) do not fix the problem. L. Cazon PoS ICRC2019 (2020) 214

• The degree of verbosity and detail of data varies.
• It is difficult to recover relevant information in the systematics of less 

active/responsive collaborations 
• Experiments with independent N!,and E determination show a 

consistent picture: muon deficit growing with Energy.
• More work is still ongoing.
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