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Radio Detection of Air Showers

1. Radio radiation mostly from 
geomagnetic effect: the deflection 
of charged particles in the 
geomagnetic field.

2. Transparent atmosphere for radio 
waves.

3. Radio antennas: cheap, robust, 
scalable. Ideal for giant arrays.
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GRAND Concept

• Multi-messenger observatory of 20x10k radio antennas at different locations ~200k km!

• Sensitivity~10"#$GeVcm"!s"#sr"# , angular resolution ~0.1deg (GRAND white paper, Sci. 
China. Phys. Mech. Astron. 2020)

• >100 people involved from 41 institutes in 14 countries
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Cosmic rays / 𝛾

𝜈
𝜏

GRAND white paper

mountainous and radio quiet regions

Alves Batista et al. 2018



GRAND Timeline

18/6/2024 Xishui Tian (田喜水) 4

slide by Kumiko Kotera



Prototype Detector Design

• Antenna array + central station
• Three butterfly arms
• 500MHz sampling
• 50-200MHz
• Multi-level trigger
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Prototype Arrays
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GRAND@Auger, 10DUs
Cross-calibration with Auger SD

GRANDProto13/80/300 DUs
Radio self-trigger on EAS

GRAND@Nançay 4DUs
Trigger test



Data Commissioning: G@A
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Coincidence events caused by a nearby noise source
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Reconstructed source

Data Commissioning: GP13
173 beacon events with 6/7 DUs triggered at GP13
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Reconstructed source 
positions on (x, y) plane

Distribution of trigger times of six DUs

Radio spectrum at GP13 site



GRANDProto300: Plans for Future 

1. 80 antennas to be 
deployed this 
September.

2. Official approval for 
200km! for GP300 in 
Gansu, China.

3. Measure CR spectrum 
around 100PeV-EeV 
with self-triggered 
antennas.
Study the galactic to 
extragalactic transition 
of CR.
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Summary

1. GRAND’s main goal is to observe 
the UHE 𝜈 with radio antennas.

2. Three prototype arrays are being 
deployed:
GP13: Dunhuang, China
GRAND@Auger: Argentina
GRAND@Nançay: France

3. Data commissioning undergoing
4. Deployment of GP80 this year. 

Approval of GP300.
Observation of 100PeV-1EeV CRs.
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Backup
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Frontend Board of Prototype
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Designed by Radboud University
Produced by PMO & NAOC 
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Slide borrowed from Kumiko Kotera, ARENA 2024
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