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MARES:
A Macroscopic Approach to the Radar Echo Scatter



Key concept 1: 
Radar cross section
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How does radar work?
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Key concept 2: 
Collisional electron plasma 
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What does a particle cascade in ice look like?
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Credit: Simon de Kockere
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How can we describe the cascade’s core?
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Nishimura, Kamata & Greisen: Air showers  (Progr. Theoret. Phys. 6, 93 (1958) & Prog. Cosmic Ray Phys., vol. III (1965) )
K. Werner, K. de Vries, O. Scholten: In-ice neutrino cascade (arxiv:1312.4331)
Simon de Kockere, et al. : Air shower cores from CR that propagate through ice (arXiv:2202.09211)

https://arxiv.org/abs/2202.09211


MARES:
The macroscopic scatter model
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The radar scatter
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The line approximation
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The radar cross section
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The radial integration
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The transparency
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Results: 
What does the signal look like?
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The MARES received signal
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The MARES signal features
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Thank you!


