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Fit of the longitudinal profile
shower that stops at ground

low energy showershower close to the telescope

shower fully contained in the f.o.v.

Gaisser-Hillas function

Xmax always observed

integral (=energy) needs 
an extrapolation  
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Over that past year the fitting technique of the longitudinal shower profile has been subject of a
long discussion. The debate concerns the constraints in the profile shape fit. These constraints are
needed in order to ensure a correct extrapolation of the fit function beyond the range of observations
and therefore to obtain a reliable estimation of the calorimetric energy of the showers. The matter is
very technical and characterized by objectively subtle details that have generated significant confusion.
In this note we explain in detail the logic followed in the Foundations task over recent years that have
brought significant improvements to the profile fitting technique, and we demonstrate the soundness
of the estimation of both energy and Xmax in the presence of the fit constraints.
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Auger vs TA: spectrum
agreement in the common declination band after the rescaling  DE/E =  9% + 20% (log10E-19)   (?)

not fully understood (complicated instrumental effect related to the SD and FD reconstructions)

V. Verzi et al. (Auger and TA)
UHECR 2022
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The experimental techniques
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Soundness of the energy calibration fit ?
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Phase 1 data set
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Phase 1 data set
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