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MAIN OBJECTIVES

e Our main goal is to prepare the most detailed prediction of the
measurement capabilities of the neutrino-nucleon cross section
at the ~EeV scale with the next generation of neutrino
telescopes.

e We assume the flux is known and present our results for 3
benchmark scenarios: cosmogenic, astrophysical source,
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Why should we measure vN cross sections?
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Where do these neutrinos come from?

Astrophysical source flux

Cosmogenic flux
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Photohadronic
interaction on-route

All-flavor flux E2®, (E,) [GeV ecm ™2 s~ sr™1]
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How to extract O\ from UHE neutrinos?

At high energies the Earth is opaque.
Attenuation factor: e™™? — 7(E, 0) = [Distance traveled in the Earth](0)/[Interaction length](6,5 )
Event rate: N~® ¢ ™9
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NuPropEarth: an in-Earth neutrino propagation tool
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But, what if o # 0°™?

BSM physics might manifest as a deviation of the predicted value of the °™ (e.g., VNSI).

In that case the attenuation profiles might be modified —signature of BSM physics.
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Flux propagation from precomputed tables

The result:

The next step: .
Propagated neutrino flux for each

We sum the transmission histograms for every energy weighted by the . ..
flavor at different directions.
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Predicted event rate at IceCube-Gen2 radio

—_
en}
@
T
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Note: For the actual event rate we account for
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Predicted event rate at IceCube-Gen2 radio

IceCube-Gen2 Radio
M.G. Aartsen et. al. [2008.04323]
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How well can we measure O\ in the next decade?

e We perform a Bayesian analysis with an

unbinned Poissonian likelihood.

e IND+Noe [ [N () + Npig] Nobs

-L(f’Nobs)z Nope!

e Fix N, and maximize for f = o/o,,

e C(Credible regions from the posterior

assuming flat f prior
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How well can we measure O\ in the next decade?
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UHE v (Egep > 1PeV) in IC-Gen2 in 10 yr
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How well can we measure O\ in the next decade?
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Conclusions & take away message

The next generation of neutrino telescopes have good chances of finally
observing the UHE neutrino flux.

UHE neutrinos represent an excellent window to explore new physics.
Measurements of ¢, are possible at the EeV frontier

This provides a precise probe of the SM and could unveil new physics.
The effect of tau regeneration a high energies creates an important lower

energy imprint.
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