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Polar ice sheets act as detection media for Ultra-High-Energy Neutrinos via:

Shallow Fir

Askaryan-based detection: Excess negative charge build up in cascade leads to coherent radio
emission at the Cherenkov angle [1] - can be detected by in-ice antenna arrays: RICE, ARIANNA
ARA, RNO-G, IceCube-Gen2 Radio (proposed), or balloon-deployed detection: ANITA & PUEO

Radar Echo method: In-ice radar broadcast is scattered by the ionization trail left in the wake of

the cascade. The Radar-Echo Telescope for Cosmic Rays is a pathfinder experiment to verify this

Deep Fi
detection method in nature using cosmic rays as a test beam [2] eep ki

The firn layer is a dynamic medium with significant temporal fluctuations in density and tem-

perature above 15 mi.e. ‘shallow firn’.

We present a simulation study to quantify the modulation of RF signals due to evolvingice @~ |} | = [ """~~~ -
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Define a dipole RF source TX atx=0, z=500 m

— The ice-sheet at Summit Station, Greenland (3250 m a.s.l) is used in this analysis
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(2010—2014) seen in Fig 7.

Fig 7: Variation in the relative arrival times of D and R pulses as a function of time (2010—2016) at zgy

Fig 8: Relative fluctuation of fluence for the D-signals (A p/d"p) and R-
=100 m, and xgx at 500, 600, 700, 800 m.

signals (AchR/ ¢ER) as a function of range xgx at depth zzx =100 m
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Implications for Neutrino Detectors
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