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Combined Fit

Auger, JCAP 1704 (2017) 038

* Continuous source distribution of

identical sources

* Comoving source evolution
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Neutrinos at1 EeV

* Cosmogenic neutrino flux depends on:
— Spectralindex a
— Max. rigidity R,
— EBL model
— Composition (proton fraction)

— Source evolution

* Sweet spotat ~1 EeV, only depends on:
— Composition (proton fraction)
— Source evolution (z,,,, = 4)
(2+2)™

1 ifz>1.5andm>o

31/08/2018 Arjen van Vliet - Cosmogenic neutrinos constrain proton fraction

E*dN/dE [GeV cm~2 s71 sr!]

dN/dE [GeV cm~2s~!sr1]

a=2.0, R.,; =100 EV, m=3
- a=2.0,R, 3 EV, m=3

a=2.0, R,

a=2.9, R,

5, Ryt =100 EV, m=3
10° EV, m=3
R.y=10° EV, m=3

E [GeV]

2.0, R.; =100 EV, m=3 <« a=2.5 R, =10° EV, m=3
: =25, Roy =10° EV, m=3
10° EV, m=3 == ANITA-Il (x 1/3)
100 EV, m=3 IceCube 2016 (x 2/3)
10° EV, m=3 Auger 2017
IceCube HESE-4year

10° EV, m=3
et =100 EV, m=3




Neutrinos at1 EeV

* Cosmogenic neutrino flux depends on:
— Spectralindex a
— Max. rigidity R,
— EBL model
— Composition (proton fraction)

— Source evolution

* Sweet spotat ~1 EeV, only depends on:
— Composition (proton fraction)
— Source evolution (z,,,, = 4)
(2+2)™

1 ifz>1.5andm>o

31/08/2018 Arjen van Vliet - Cosmogenic neutrinos constrain proton fraction

E*dN/dE [GeV cm~2 s71 sr!]

dN/dE [GeV cm~2s~!sr1]

a=2.0, R.,; =100 EV, m=3
- a=2.0,R, 3 EV, m=3

a=2.0, R,

a=2.9, R,

5, Ryt =100 EV, m=3
10° EV, m=3
R.y=10° EV, m=3

E [GeV]

2.0, R.; =100 EV, m=3 <« a=2.5 R, =10° EV, m=3
: =25, Roy =10° EV, m=3
10° EV, m=3 == ANITA-Il (x 1/3)
100 EV, m=3 IceCube 2016 (x 2/3)
10° EV, m=3 Auger 2017
IceCube HESE-4year

10° EV, m=3
et =100 EV, m=3




Current Sensitivity

* Single-flavour neutrino flux at
~1EeV
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* Auger and IceCube are both
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Upcoming Experiments
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Conclusions

* Neutrino limits at ~1 EeV are able to constrain the proton

fraction and source evolution of UHECR sources

* The combination of a large proton fraction and a strong

source evolution is already ruled out
* Strong potential for upcoming experiments

* Determine proton fraction in UHECRs independent of

hadronic interaction models
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BACKUP SLIDES




Proton vs. lron

e Protons vs. Iron

* R =200EV
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IceCube 2016 (x 2/3)
Auger 2017
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* Comoving source evolution

* Neutrino flux strongly

reduced in the case of iron
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