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Radio Wave Propagation in Depth-Dependent Anisotropic Me-
dia, With Application to Neutrino Vertex Reconstruction1 NICHOLAS
HARTY, DAVID SECKEL, University of Delaware — High energy neutrinos inter-
act with glacial ice at the South pole. These interactions produce radio frequency
emissions through the Askaryan effect. The Askaryan Radio Array (ARA) studies
these emissions using radio antennas placed in the ice to reconstruct individual neu-
trino events. The second generation IceCube (IceCube Gen-2), includes plans for
an array of radio stations to enhance sensitivity at the highest neutrino energies.
Past studies have suggested glacial ice sheets behave as a biaxial, depth dependent
medium. Here we develop a theoretical model for radio-frequency electromagnetic
propagation in South Pole ice using coupled ordinary differential equations (ODEs).
We then test this model against experimental radio sounding data, using several
different index of refraction profiles. Lastly, we implement a Python package to deal
with general anisotropic, depth-dependent radio propagation into NuRadioMC, a
monte carlo simulation package used to simulate neutrino interactions.
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