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fitting the UHECR spectrum and composition
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Pierre Auger Collaboration. JCAP  04 (2017) 038.

‣ spectral indices are very hard, incompatible with most acceleration models

‣ low spectral indices decrease the flux of neutrinos

‣ source evolution was not accounted for in the fit (how important is it?)
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interlude: what does the neutrino spectrum depend on?
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A. van Vliet, J. Hörandel, R. Alves Batista. PoS (ICRC2017) 562. arXiv:1707.04511

source evolution maximum rigidity spectral index

Auger best fit

‣ what parameters are more relevant to compute the 
cosmogenic neutrino spectrum?

‣ let's adopt a reference scenario to get an idea: Rcut=200 
EV, m=0, α=2.5

‣ we vary one parameter at a time
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fitting the Auger data (+ source evolution) 
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theoretically-
motivated range

χ2 < 200

R. Alves Batista, R. M. de Almeida, B. Lago, K. Kotera. In preparation
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fitting the Auger data (+ source evolution) 
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R. Alves Batista, R. M. de Almeida, B. Lago, K. Kotera. In preparation

‣ negative source evolutions favoured in 
the fits

‣ more reasonable source models allowed, 
with spectral indices larger than 1.
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fitting the Auger data (+ source evolution) 
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R. Alves Batista, R. M. de Almeida, B. Lago, K. Kotera. In preparation
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cosmogenic neutrinos
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R. Alves Batista, R. M. de Almeida, B. Lago, K. Kotera. In preparationpreliminary
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sources of uncertainties on neutrino fluxes
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R. Alves Batista, D. Boncioli, A. di Matteo, A. van Vliet. In preparation
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‣ EBL models don't affect the neutrino spectrum 
significantly

‣ photodisintegration cross sections have a small impact 
on the neutrino spectrum at E~10 PeV

‣ different simulation codes give different results for the 
neutrino fluxes. 

‣ CRPropa's treatment is more complete and uses fewer 
simplications in the treatment of interactions

preliminary
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detectable proton fraction
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A. van Vliet, R. Alves Batista, J. Hörandel. In preparationinclude these 
numbers in WP? 
money plot!
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outlook
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‣Auger fit redone including source evolution

‣ in the limit of no evolution, we retrieve Auger's best-fit (agreement better 
than 1%)

‣ the fits suggest a negative source evolution for UHECR sources

‣ low spectral index vs. low source evolution parameter, which one 
dominates?

‣ the most pessimistic Auger-compatible cases are a factor 3 below 
GRAND 200k projected sensitivity for 3 years

‣GRAND may be able to reach the required level of sensitivity with ~10 
years of data

‣GRAND will have enough sensitivity to set limits on the fraction of UHE 
protons even in pessimistic scenarios with negative source evolution.


