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Modelling High-Energy Neutrino Emission from
Star-Forming Activity using the SIMBA Cosmological

Simulation

IceCube has detected a diffuse flux of high-energy neutrinos of astrophysical origin. Although several neu-
trino sources have been identified, they contribute only a small fraction of the total flux, leaving most of its
origin unresolved. We present a novel approach to modelling a diffuse high-energy neutrino flux from star-
forming activity using SIMBA, a state-of-the-art cosmological simulation that incorporates the dynamical
evolution of galaxies. Our methodology combines a phenomenological framework for high-energy neutrino
production from active star-forming regions with this large-scale (100Mpc h−1) hydrodynamical simulation.
This approach allows us to trace neutrino emission from star-forming activity through cosmic history. We
present predictions for the contribution of star-forming activity to the diffuse neutrino flux and outline the
underlying modelling framework.

Collaboration(s)

Author: DEBOT, Alyssa (Vrije Universiteit Brussel (VUB))

Co-authors: MAGNUS, Else (Vrije Universiteit Brussel (VUB)); PRIVON, George (NRAO/University of Vir-
ginia/University of Florida); DE VRIES, Krijn (VUB-IIHE); VAN EIJNDHOVEN, Nick (Vrije Universiteit Brus-
sel (VUB)); DAVÉ, Romeel (University of Edinburgh/University of the Western Cape); MERCKX, Yarno (VUB-I-
IHE)

Presenter: DEBOT, Alyssa (Vrije Universiteit Brussel (VUB))

Session Classification: PO-2

Track Classification: Neutrino Astronomy & Physics


