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Energy spectrum and spectral features 

From spectrum+composition to source modelling 

Anisotropy searches 

Cosmo-geophysics 

AugerPrime upgrade

The main activities in Torino
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Auger in the multi-messenger era
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The energy spectrum and its features

Francesco
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The UHECRs composition
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The combined fit
Eleonora

MOTIVATION:  study astrophysical models able to 
describe energy spectrum and composition of 
UHECRs measured in Auger

E-𝛄 injection spectrum
Rigidity dependent cutoff at source Emax=RcutZ
injected representative mass fractions
Source over density
Source evolution with z:   (1+z)m

Magnetic fields 
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Anisotropy searches : Auger+TA
Armando

MOTIVATION:  

- UHECRs interact with background photons : propagation lengths < tens Mpc

- the Universe is not homogeneous at these scales : look for the source distribution

- magnetic deflections  ~ 3Z (E/100 EeV)-1 deg can distort the picture

Full sky: analysis is unbiased regardless of higher 
multipoles  


dipolar moment seen by Auger alone confirmed


hints for existence of a quadrupole (more data needed)

cosmic rays above 8 EeV are extragalactic

Blind search for medium scale anisotropies  

- 200 window

“warm spot” in the Auger FOV   σ~4.7 local significance

“hot spot” in the TA FOV   σ~4.2 local significance
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Elves
Emission of Light and Very Low Frequency perturbations due to Electromagnetic Pulse Sources

• observational footprint ~3 · 106 
km2  (portions of the Pacific and 
Atlantic Ocean, Chile, Andes and 
Northern Argentina)


• first and only ground-based 
facility that measures elves with 
year-round operation with full 
horizon coverage, controlled 
photon counting, and 100 ns 
resolution.

• possible correlation studies with e.g. the RELAMPAGO ground-based lightning detection campaign, 
the GLM instrument aboard the GOES-6 satellite,  the Mini-EUSO cosmic-ray detector aboard the 
space station

MOTIVATION:  deeper understanding 
of mechanisms that govern the 
production of the most intense lightning 
and improvement of current models

Roberto
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AugerPrime -  the Upgrade

Surface Scintillator Detectors  (SSD) 

New Upgraded Electronics 

Small PMT (SPMT)

Improve the sensitivity to the composition at UHE : 
disentagle the EM and  μ components

Extend operations to 2025, increasing the statistics
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AugerPrime -  the Upgrade

Surface Scintillator Detectors  (SSD) 

New Upgraded Electronics 

Small PMT (SPMT)

+ 

Radio detector 

Buried muon detector
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AugerPrime -  SPMT
Extending the dynamic range

Extra small PMT in the WCD  (1’’ ∅) 

• x32 dynamic range   :  ~20000 VEM 
• P(≥1 saturated SD) ~0 at all energies 
• signals measured as close as 250 m from 

the core 
• easy installation (no mechanical 

modification of SD tanks) 
• dedicated input in the UUB 
• comparable dynamic range in WCD and in 

SSD
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>5σ  in 5 years 
of operations

AugerPrime -  the Upgrade


