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The XENONNT
Neutron Veto

Neutrons emitted from materials (radiogenic) scatter
off LXe atoms in TPC, inducing Nuclear Recoils (NR),
like Weakly Interacting Massive Particle (WIMPs).

The XENON Project

XENONI10 XENON100 XENONIT
25 kg 161 kg 3.2t

XENONNT
85t

Direct search for dark Dual phase Xe Time Projection Chamber

matter with liquid xenon
(LXe) deep underground
at Laboratori Nazionali
del Gran Sasso, Italy.

5.9 t active target mass, 8.5 t total mass Neutron capture on H or Gd nuclei, with emission of ~ MeV photons.

1.5 m drift length, 1.3 m diameter
494 Hamamatsu 3" PMTs TPC
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Neutron calibration with AmBe
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Gadolinium-water Gd-water
Purification System in Neutron Veto

Neutron capture Y energy Mean capture AmBe source far from cryostat (50 cm) to monitor
Cross-section time NV response along time, area spectrum given by:

AmBe source close to
cryostat (same sighature
of radiogenic neutrons):

* 4.4 MeV gamma (y) T S AZRIE H 033 b single v, 2.2 MeV 200 us " . , "
emission with Treriter Gd 49000 b 3-4y, 8 MeV in total 75 us ° h r:el\; peak (H capture) » 1 Gaussian wit
neutron in about 50% o T Zf; OV K (°C d itation) - 1 G : th

At vie .o . o 4, e ea e-excitation) - aussian wi
of cases Novel Gd-Water Purification System (GAdWPS) to threshol dp

e First 4.4 MeV y detected in NV, then coincidence keep good water conditions developed (EGADS e About 8 MeV peak (Gd capture) » 2 Gaussians with
requirement for NR in TPC, hence search for signals from technology) and procedure for insertion of threshold

neutron capture in NV Gd-sulfate (GdSO) tested in Science Run 2
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In Science Run O, time window "
of 250 ps to reduce induced
dead-time:

Gadolinium Sulfate Octahydrate (Gd,(SO,), -8H,0)
injected into WT through GdWPS in various steps
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Gd-water
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Neutron tagging
efficiency
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Future perspective

Neutron capture in Gd-loaded water
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observatory for dark matter, neutrino and rare events.
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