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THE PIERRE AUGER OBSERVATORY
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AugerPrime will add new
detectors, station will become
multi-hybrid instrument. (I.
Allekotte, TevPa2023)
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THE HYBRID DETECTION
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DIFFERENT SPECTRUM MEASUREMENTS
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SD1500 VERTICAL SPECTRUM (® <60°)
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https://arxiv.org/pdf/2008.06486.pdf

SD1500 INCLINED SPECTRUM (60°<® < 80°)

Muon density map on ground
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https://arxiv.org/pdf/1503.07786.pdf

SD750—-SD433 SPECTRA
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https://link.springer.com/content/pdf/10.1140/epjc/s10052-021-09700-w
https://pos.sissa.it/444/398/pdf

HYBRID - CHERENKOV SPECTRA

» Spectrum using the FD + 1 SD station

» Single SD station triggered to constrain geometry
of the shower
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https://arxiv.org/pdf/1208.6574.pdf
https://arxiv.org/pdf/1208.6574.pdf
https://pos.sissa.it/395/324/pdf

COMBINED SPECTRUM
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https://pos.sissa.it/395/324/pdf

INTERPRETATION

10* pr T W Ahove the ankle: mixed composition with a hard spectrum and a
low rigidity cutoff

« Below the ankle: component with very soft spectrum and a mix of

5, : : :

1 I i protons and intermediate-mass nuclei

% * Instep: interplay between He and CNO components
-

* GZK* only scenario disfavored (Phys. Rev. Lett. 16, 748 (1966))
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AugerPrime will allow the measurement of the mass
composition beyond the present limit, testing the presence of a
possible sub-dominant light contribution at the highest energies .
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Phys. Rev. Lett. 125, 121106 (2020)

Fabio Convenga (INFN & UNIVAQ), The energy spectrum measured with the Pierre Auger Observatory and its astrophysical interpretation 9


https://arxiv.org/pdf/2008.06488.pdf

CONCLUSION

Different kinds of spectrum measurements

* New feature detected (instep)

« Suppression confirmed

* Ankle confirmed

* No strong declination dependence of spectrum

« SD750, SD433 and Cerenkov spectra cover the low energy region important to study the transition from galactic to
extragalactic

« Suppression: combination of source maximum energy + propagation effects
* Instep: interplay between He to CNO components

« Ankle: interplay between (soft) LE and (hard) HE components
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