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Abstract

A precise measurement of neutrons is crucial for underground experiments searching for rare events. We assembled a prototype detector using a 100 cm?
GAGG crystal coupled to a photomultiplier tube at LNGS to detect high-energy neutron-induced y-rays. The detector features excellent pulse shape
discrimination (PSD), enabling separation of signal-like events and backgrounds which are studied in detail using the delayed coincidence. The neutron
response measured underground shows the first measurement of high-energy y-rays with such a crystal. We performed Monte Carlo simulations to verify

and optimize the setup.

The setup at LNGS

Neutron detector for low background applications
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Comparison with Monte Carlo simulations
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Highlight (Our paper on arXiv:2504.16889)

The first measurement of high-energy y-rays using the GAGG neutron detector at the LNGS is achieved in this work, and detailed background
characterizations give us a good understanding of the detector's radiopurity. The detector provides a new comparative technique for underground

experiments to measure neutron flux.

With the dedicated Monte Carlo simulations, a Bonner sphere with several such detectors will be set up in the near future. Furthermore, we aim to
overcome the limitation of applying the GAGG neutron detectors for above-ground use, which would be of great interest to a wider community.
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