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e.g., Auger, ICRC 2019

® Neutrinos: point back to sources, travel
unimpeded through universe
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M. Bustamante, from arXiv:1903.04333, Astro2020 Science Whitepaper
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Askaryan Effect
Observed at SLAC

ANITA Coll., PRL (2007)






Askaryan Neutrino Detector Requirements

Radio Echo measurements

® 1 UHE neutrino/km?/year R
® L..~300kmforice Ql@
- 0.003 neutrinos/km3/year ____H_H%H%_
® Need a huge (> 12000 km3), radio- 1 km
transparent detector Aamce st i 1200m de
 Long radio attenuation lengths in ice
® 1 km for RF 20 requency. Mz 0
—> Ice is good for radio detection
of UHE neutrinos!
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1) Neutrino-Induced Askaryan Emission in Ice

* Signals are vertically polarized

C. Deaconu



2) Radio Emission from Tau-Neutrino-Induced Air Showers

* Signals are horizontally polarized
* Comes from below the horizon

C. Deaconu



3) Radio Emission from Cosmic-Ray-Induced Air Showers

* Signals are horizontally polarized
* Polarity of reflected (below-
horizon) signal is inverted compared
to direct (above-horizon) signal and
tau neutrino (below-horizon) signal

C. Deaconu



Number of Events
in Signal Region  Background Estimate

ANITA3 1 0.7%0-5, . events
ANITA4 1 0.6%07 , 5 events

C. Deaconu



ANITA3 Candidate Events

ANITA Coll.,
PRD 2018
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Effective Volume Ratio

E dN/dE dA dQ dt (cm® sr 1s1)
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LOFAR, ICRC 2017
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C. Glasier
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Trigged antennas

T decay

v CC interaction






POEMMA

Detecting optical Cherenkov signal from upward-going tau neutrinos

® A satellite mission to detect
UHECRs and UHE Neutrinos

Transient Source Sensitivity VO
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