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Neutrinos are produced when UHECR interact with CMB: 

  p + gCMB g D+
 g N + p 

 n g p + e + ne , p    g m + nm , m   g e + nm + ne  
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Cosmogenic neutrino flux 

Strong evolution case, pure p-composition, Emax = 3160 EeV.   

Source evolution: SFR1&GRB 

SFR1, mix composition, Emax=100 EeV  

Uniform evolution  

Low Emax  

Iron composition, Emax=100 EeV  

Flux highly depends on characteristics 

of UHECR and sources: 

From:  

  K. Kotera, D. Allard and A.V. Olinto, JCAP10(2010)013  

 Cosmogenic neutrinos: parameter space and detectabilty from PeV to ZeV   
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Atmospheric neutrino flux 

Neutrinos are produced when cosmic rays interact with matter in the atmosphere: 

 

 p + A  g p + X    g m + nm + X 

 m   g e + nm + ne 

 

from ~ 100 TeV: prompt neutrino flux; 

short-lived hadrons with c and b 

content are produced, which decay 

before losing energy 

 

exist many different models: 

 

 ~7 for atm. flux 

 ~10 for prompt flux 

Fluxes from: ANTARES atmospheric flux repository, atmflux software; 

Measured data from: R. Abbasi et al. (IceCube Collaboration), Phys. Rev. D 83(2011), 012001 

    “Measurement of the atmospheric neutrino energy spectrum from 100 GeV to 400 TeV with IceCube” 

and from: R. Abbasi et al. (IceCube Collaboration), Astroparticle Physics 34 (2010) 48    

    “The energy spectrum of atmospheric neutrinos between 2 and 200 TeV with the AMANDA-II detector“ 
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Atmospheric neutrino flux 

example plot showing difference between atm. ne and nm neutrino 

flux compared with the cosmogenic flux models: 
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Neutrino cross section at high energies 

CC and NC cross sections from: 

A. Cooper-Sarkar, P. Mertsch, S. Sarkar [ arXiv:1106.3723v1] 

"The high energy neutrino cross-section in the Standard Model and its uncertainty" 

Glashow-Resonance at 

 

  E = 6.3 PeV 
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Effective area and event rate 

effective area: 

  A(E) =  V rNA s(E) P(E) e(E)  

number of events: 

F – neutrino flux, 

T – time (here 1 year) 

 

contained down going neutrino Events 

P(E) = 1 

with perfect efficiency 

e(E) = 1 

 F dEEETN )()(2p

V – sensitive detector volume, 6 km³ 

r – matter density in mol/m³, 

NA – avogadro’s constant, 

rNA – nucleon/electron density 

s – cross section 

P – one minus absorption prob. 

e – detection efficiency 
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Event rates in KM3NeT 

differential event rates: 
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Number of events from a given energy: 
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Cumulative event rates 
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𝑁𝐶 = 0.4 … 7, E = 0.2 … 10 PeV 𝑁𝐶 = 0.4 … 10, E = 0.2 … 10 PeV 



smearing the events with a gaussian as a model for the energy 

resolution of the detector: 
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Smearing of events 
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also consider hadronic shower energy is only yEn: 

from: 

R. Gandhi, C. Quigg, M.H. Reno and I. Sarcevic, 

Ultrahigh-energy neutrino interactions, Astropart. 

Phys. 5 (1996) 81. arXiv:hep-ph/9512364. 

 

0.2  y  0.4

smeared events are 

calculated with <y>=0.2 



The smeared event rates with and without the glashow resonance: 
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Smeared event rates 
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Smeared cumulative event rates  

The smeared cumulative event rates with and without 

the glashow resonance: 

𝑁𝐶 = 0.3 … 5, E = 0.17 … 11 PeV 𝑁𝐶 = 0.25 … 8.5, E = 0.14 … 26 PeV 
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Summary 

• depending on the cosmogenic flux model we have 0.4-10 

events of cosmogenic neutrinos from E~0.2 PeV per year in 

the sensitive volume of the telescope 

 

• taking smearing into account we get shower event numbers of 

0.25-8.5 per year at energies from E~0.14 PeV 

 

• a few years of measurements would put strong constraints on 

the parameter space of the cosmogenic flux 

 

• most optimistic atmospheric prompt models can be excluded 

by the measurements of AMANDA and IceCube 
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Outlook 

• full simulation of contained events in KM3NeT: 

• trigger efficiency 

• reconstruction efficiency 

• energy reconstruction 

 

• include non-contained and non-shower events in our studies, 

i.e. nm and nt events 

 

• calculation of the model independent differential sensitivity 

and of the discovery potential of KM3NeT to the diffuse 

cosmogenic flux 



The End 

Thank you very much for your attention. 
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Comparison of non-smeared and smeared 

numbers 

Differential event rate without glashow resonance: 
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Comparison of non-smeared and smeared 

numbers 

Differential event rate with glashow resonance: 
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Comparison of non-smeared and smeared 

numbers 

Cumulative event rate without glashow resonance: 
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Comparison of non-smeared and smeared 

numbers 

Cumulative event rate with glashow resonance: 


