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Introduction

In the last decade, the IceCube neutrino observatory has detected
neutrinos of astrophysical origin in the TeV - PeV range

Some, but not all, sources have been identified

The diffuse flux is mostly consistent with a single power-law (SPL):

—Yastro
d® E _
Yoo, [ = . 1078GeV™' cm-2s-1sr-!
dE, E,

In this talk, we will focus on the following datasets:
e /.5 years high energy starting events (HESE)

e 9.5 year through-going muon tracks from northern hemisphere
(Northern Tracks)

o 4.5 vyear PeV energy partially-contained events (PEPE)



A hint of discrepancy
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Motivation
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E———
Astrophysical neutrino attenuation by background
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E———
Astrophysical neutrino attenuation by background

The target can be any background -
dark matter, active neutrinos, or sterile neutrinos!




e
The cosmic sterile neutrino background

* |nthe neutrino oscillation experiments, there
are hints in favor of and against the sterile
neutrino

 \What is clear is that a fully thermalized eV-scale
sterile neutrino Is iIncompatible with cosmology

e A possible resolution is to introduce seli-
interactions In sterile neutrinos, which delays
thelr production



The Methods

* [he interaction Lagrangian:
gint — gXDS}/IuPLI/SXM

Dasgupta and Kopp Phys.Rev.Lett. 112 (2014) 3, 031803

e [or solving the transport equation, we modify
nuSlprop to account for four flavors

Esteban et. al. Phys.Rev.D 104 (2021) 12, 123014

* \We use the public HESE Monte Carlo
simulation to calculate event rates

IceCube Phys.Rev.D 104 (2021) 022002
github.com/icecube/HESE-7-year-data-release




Results
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Results
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Results
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Results
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Results
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Forecast for IceCube-Gen2

——  SPL, best-fit
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