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T'his study

* CR source model: Unger-Farrar-Anchordoqui (UFA)

* [wO source populations:
* Baseline population, fitting most of UHECR data
* Fixed to best-fit parameters for given evolution

e Pure-proton population, producing protons
>10 EeV

 Model parameters uniformly sampled, explore
full range of model predictions

e Exclude models that violate UHECR, neutrino, &
gamma-ray data

To what extent can UHE protons & secondary
neutrinos constrain source evolution if source
interactions are significant?
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—— 1 mass, EPOS—LHC,)(I,Zed =4.66
—— 1 mass, Sibyll2.3¢, y2,=2.56

—— Gal. mix, EPOS-LHGC, 2 ,=6.11
——  Gal. mix, Sibyl12.3c, y2,=3.59
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Example: SFR, cosmogenic neutrinos only

Correlation for cosmogenic case
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Proton fraction >30 EeV
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See also: van Vliet et al PRD (2019)
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Example: SFR, cosmogenic neutrinos only

Correlation for cosmogenic case
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Jee also: van Vliet et al PRD (2019)
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Observed Praton Fraction > 30 EeV
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10-10.5 GeV/cm?2/sr/s neutrino
flux implies ~0.1%-0.3%
proton fraction

-7.0 -6.0 -5.0 -4.0 -3.0 -20 -1.0 0.0 1.0 2.0 3.0 40 50 6.0 7.0 SFRGRBAGN

Evolution I

SFR



Cosmogenic neutrinos only
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Cosmogenic neutrinos only
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Effect of Source Interactions

Correlation for cosmogenic case

Correlation for astrophysical case
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Correlation has much wider
dispersion, but still exists




Effect of Source Interactions

E2¢y = GeV/cm” /s /st
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1 EeV neutrino flux = upper-bound on m

10 EeV neutrino flux — lower-bound on m
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Summary

« GCOS will constrain observed proton fraction: —— Max —== 107 E¢¢o 10 Egdho 10710E2 b
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