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Probing Earth’s internal structure with high energy
neutrino transmission

The opacity of the Earth for the incidence of high energy neutrinos is directly related to the neutrino-nucleon
cross sections and the description of the distribution of matter in the Earth’s interior. In this work we inves-
tigate the sensitivity of neutrino transmission to the use of different models for Earth’s density profile. In
particular, we compare neutrino transmission using the PREM density model with three-, two- and one-layer
models (core, mantle and crust) and constant densities. To calculate the neutrino-nucleon cross section we
used the DGLAP predictions, with the CT14 parametrizations. Our results indicate that neutrino transmis-
sion is sensitive to different Earth profile density models at magnitudes that depend on the kinematic region
tested and the models compared. We also show that the regeneration of the tau neutrino flux by its decay
significantly impacts flux transmission in all models studied. The results achieved indicate that Earth profile
density models impact the events observed at neutrino observatories such as IceCube.
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