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Ultra-high-energy neutrino

• GRAND targets neutrinos ≥
100 PeV of astrophysical 
origin.
• UHE neutrinos originate 

from UHECRs interacting 
with ambient gas/photons.
• Diffuse background 

encapsulates the composition 
and evolution of the UHECR 
sources.
• UHE 𝜈 sources can trace 

back to the UHECR sources.

24/7/2024 Xishui Tian (田喜水) 2

GRAND whitepaper arXiv: 1810.09994



Radio Detection of Air Showers

1. The source: the geomagnetic 
effect (deflection of 𝑒± in the 
geomagnetic field)

2. The medium: atmosphere is 
transparent for radio waves.

3. The detector, radio antenna is 
cheap, robust, scalable, and easy 
to deploy over a large area.
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Schröder, F. G. (2017)



GRAND Concept

• Giant Radio Array for Neutrino Detection
• Multi-messenger observatory of 20x10k radio antennas at different 

locations ~200k km"
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Cosmic rays / 𝛾

𝜈
𝜏

arXiv: 1810.09994

mountainous and radio quiet regions

Alves Batista et al. 2018arXiv: 1810.09994



GRAND timeline – a staged approach
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Prototype Design
• Antenna array + central station
• Multi-level trigger
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Prototype Arrays
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GRAND@Nançay 4DUs
Trigger test

GP300 300 DUs (65 deployed)
Radio self-trigger on EAS

GRAND@Auger, 10DUs
Cross-calibration with Auger SD



GRAND@Auger: Galactic background

• Galactic radio background in 100-200MHz at Malargüe, Argentina.
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de Errico et al. arXiv:2507.07407

http://arxiv.org/abs/2507.07407


GRAND@Auger
The first coincident event with PAO surface detector:
1. Reconstructed direction ✅
2. Event time ✅
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𝐸$%& = 1.39×10'( eV

de Errico et al. arXiv:2507.07407

http://arxiv.org/abs/2507.07407


GP300: Galactic background

• Galactic radio background in 60-80MHz at Dunhuang, China.
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Ma et al. arXiv:2507.05915

http://arxiv.org/abs/2507.05915


GP300: selection of cosmic rays

• First cosmic-ray candidate events by standalone radio trigger
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Lavoisier et al. arXiv:2507.06695

https://arxiv.org/abs/2507.06695


GP300: reconstruction of CR candidates

• Lateral distribution function
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• Angular distribution function
The Cherenkov ring is clearly seen. → Shower origin established

Martineau-Huynh et.al arXiv:2507.07260

http://arxiv.org/abs/2507.07260


GRANDProto300 

1. Official approval for 
200km" for GP300 in 
Dunhuang, China.

2. To measure CRs 
around 𝒪(100 PeV)-
𝒪(1EeV).
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Study the galactic to 
extragalactic transition of 
CRs.



Summary
1. GRAND’s main goal is to observe 

the UHE 𝜈 with radio antennas.
2. Three prototype arrays are being 

deployed:
GP300: Dunhuang, China
GRAND@Auger: Argentina
GRAND@Nançay: France

3. Cosmic rays have been observed 
at GP300 and GRAND@Augar.

4. GP300 will continue to measure 
CRs of 100 PeV-1 EeV.

24/7/2024 Xishui Tian (田喜水) 14

References:
Website: http://grand-observatory.org
GRAND Whitepaper: https://arxiv.org/abs/1810.09994
GRAND ICRC2025: https://arxiv.org/html/2507.09585/
GRANDlib: https://arxiv.org/abs/2408.10926

https://github.com/grand-mother

GRAND Collaboration Meeting @Warsaw, June 2025

http://grand-observatory.org/
https://arxiv.org/abs/1810.09994
mailto:https://arxiv.org/html/2507.09585/
https://arxiv.org/abs/2408.10926
https://github.com/grand-mother


Backup
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GRAND@Auger: periodogram
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Known noises at 
Malargüe, 
Argentina.



GP300 spectrum: data vs. simulation
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Martineau-Huynh et.al 2025



ADF for noise events
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“CR” model Point-source model



Frontend Board of Prototype
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Designed by Radboud University
Produced by PMO & NAOC 
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