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18 Institutes in 5 countries
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UHE Neutrino Science Goals with RNO-G

All Flavor Sensitivity targeting Greenland Site is Unique for
EeV-scale neutrinos Multi-Messenger Astrophysics
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* Northern Neutrinos at UHE

J. A. Aguilar et al (RNO-G Coll.) JINST 16 P03025 2021 o Overlapping sky coverage with
TeV-scale IlceCube neutrinos

3 * 24/7 satellite coverage (+72.6° N lat.)



the UHE-universe:
AGNs, SNRs, GRBs, ...

cosmic
rays

interaction =
with ice
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RNO-G Site: Summit Station in Greenland

One of the biggest volume of radio transparent medium on Earth

* 3 km thick ice at Summit Station.
J. Aguilar, JINST 29 09 P09029 2026
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RNO-G Array
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Progress

 Planned 35
stations on
1.25 km grid

» 12/35 stations
operating

» Hardware for full
array is fully funded

* Autonomous
operation with
solar power and
LTE network
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RNO-G Array & Station
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RNO-G Stations: Hybrid Design
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Trigger from Deep Phased Array
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Trigger from Deep Phased Array

R Low threshold trigger:
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Reconstruction from Helper Strings
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Three different antenna type:

- Log-Periodic Dipole Antenna (LPDA)
-Vertically-polarized (Vpol)
-Horizontally-Polarized (Hpol)

Helper strings include Vpol
and Hpol antennas for signal
reconstruction, as well as
calibration pulsers that
transmit signals as needed.
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Surface LPDAs
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Station design relies on 3 holes of a depth of 100m per
stations

Drilling

drilling speed: 10-hr hole

+ World’s largest mechanical drill designed by British Arctic
Survey and managed by WIPAC

fastest demonstrated

J. Tutt, PSU L L
- Significant effort to enhance speed & de-icing from

2023-2025

* Drill performance much improved in 2025 and fastest
holes ever in 2026

S. Agarwal et al (RNO-G Coll.) 2025 JINST 20 PO4015

13
D. Tosi, PSU
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Installation
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Season 2026 - Major upgrade with new DAQ

Open volume for
batteries + insulation

=

o DAQ stack

All-Digital DiDAQ
during commissioning

« DiDAQ: All digital 24-channel system

* Robust (lower maintenance), modest power - ’ N Ji
increase compared with prior design - '2

Time relative to the pulse [ns]
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Detector Commissioning

Calibration

¢ Signal amplitude calibration: for event energy estimation
* Absolute positioning of antennas: for direction estimation

¢ Antenna alignment and relative calibration: for signal polarization,
needed for neutrino identification and reconstruction

In-situ ice properties: for accurate description of signal propagation.
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Natural Sources of Radio

Calibration or Backgrounds?

* RNO-G detects solar flares in the 100-500 MHz range - Triboelectric charging due to wind

+ Distant source for absolute pointing calibration and

) v > 10 m/s (13%)
solar science 00° Solar panels

102

solar flare on 2022-09-29 (RNO-G Sun zenith angle: 78.8 deg)
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Cosmic Rays - first astroparticle channel

in Surface channels Work submitted to EPJ-C (J. Henrichs, DESY)

—— channel 13 —— channel 19
« Cosmic ray air showers generate radio emission in air channel 16 - template
(geomagnetic) and in ice (Askaryan)
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Cosmic Rays - first astroparticle channel

in deep channels Work presented at ARENA 2026 (B. Hendricks, PSU)
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Conclusions

RNO-G targets neutrinos >10 PeV

* Expect to complete 35-station array in
early 2030s (hardware fully funded)

« 1/3 of the array currently operating, several

drilling and instrument upgrades in
progress.

« Cosmic ray searches in progress: first

astroparticle signatures which are crucial

for detector validation

 First diffuse neutrino search coming soon

 RNO-G well-positioned (Northern sky, UHE
sensitivity) for following up KM3NeT event.
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Expected Direction Reconstruction
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