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The Radio Neutrino Observatory in Greenland (RNO-G):
Experiment Status and Overview
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Multi-Messenger Astronomy

AGNE, SNRs, GRES...

*
They are charged particles and
are deflected by magnetic Hields,

* X

* R

Gamma rays

They point to thelr sources, but they
can be absorbed and are created by
muitipte emission mechanisms.

Neutrinos

Theey are weak, neutral
particles that point to thelr
sources and carry information
framm deep within their origins.

air shower

Figure 1: A study of the universe through light, neutrinos, cosmic rays, and gravitational waves, combining all messengers into

one story. Credit for the image: Ice Cube Collaboration
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The End of Cosmic

Rays (CR) Spectrum & GZK neutrinos
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Figure 2: The GZK cut o of the UHE CR
spectrum observed by HiRes [1].
cosmic rays [2].

energy E [GeV]

Figure 3: The high-energy di use uxes of gamma rays, neutrinos, and

Interactions of Ultra High Energy (UHE) CR with CMB photons produce a ux of secondary particles (GZK e ect)
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Cosmogenic neutrino ux is expected at the highest energies from 10 PeV to 100 EeV
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UHE Neutrino

Detecting UHE neutrinos is challenging due to their extremely low ux (0.01
- 0.1 event/year/km?2 (1)) and small interaction cross-section. Observation

requires:

Large detection volume O(100) km?3

Dense medium
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Charged Current Interaction (CC)
v lepton

leptan = a: electrormagnetic shower
leptan = mu: muan typically undetected
lepton = tau: tau lepton will decay,
producing 20 spatially displaced shower
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Figure 4: Neutrino interaction cross-section and interaction length in ice [3]. Figure 5: Feynman diagrams of a NC and CC

neutrino interaction [4].
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Askaryan Radiation

In a dielectric medium, particle shower develops a charge
asymmetry

This moving charge imbalance emits coherent Cherenkov
radiation in radio [5] (Askaryan e ect)

Strongest signal observed on Cherenkov cone . = COS‘lin
Peak frequency for detectable signals: 100 MHz { 1 GHz
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large A add
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Figure 6: Short radio pulse - signature of UHE neutrino [4]. Figure 7: The Askaryan cone produced by particle shower.
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Radio neutrino detection

. the UHE-universe
AGNs, SNRs, GRBEs,
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by Karen Terveer

Figure 8: The RNO-g concept: detecting UHE neutrinos in Greenland’s ice shelf via radio emission.
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