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How does it work?

The DARWIN baseline design 11 ๏ Two-phase LXe/GXe TPC; aspect ratio 1 (⌀=h).

๏ 50 t of LXe (40 t active mass).

๏ Top and bottom photosensors (1800 3'' XENON PMTs).

๏ PTFE Reflector and Cu field-shaping rings.

๏ In-situ purification plus krypton and radon distillation for background mitigation.

๏ Veto detectors: water Cherenkov for muons with Gd doping for neutrons. What is the True nature of Neutrino? 17

Neutrinoless Double Beta decay (0𝜈ββ):

๏ One of the best probe to answer this question.

๏ Lepton Number Violation → BSM Physics.

๏ 136 Xe candidate Isotope with a natural abundance of 8.9%.

๏ Signal signature: Single-Site events with a total deposited energy Qββ = 2457.83 keV ๏ High Shielding power of Xenon (<3mm for e-@ Qββ)

Light-neutrino exchange model ๏ Single-Site events in a 741 kg fiducial volume with optimal signal to background ratio.

(A, Z) ⟶ (A, Z + 2) + 2e -
๏ Background components according to expectation.

๏ Lower limit at 90 % CL from profiled likelihood ratio: 

๏๏Maxime

  Prompt light signal (S1) ๏ Secondary light in GXe from drifted electrons (S2) Secondary light in GXe from drifted electrons (S2) ๏ Reconstruction of position (x, y, z), energy (E) and interaction type (ER/NR) through S1/S2 ratio → 5.9 t LXe active mass. ๏ ~1 m → ~1.5 m drift length. ๏ ~1 m → ~1.3 m diameter. o f t h e S t o r y ? [t.day.keV] -1

๏๏๏

  Photosensors

๏๏๏๏๏

  One of the best probe to answer this question. Lepton Number Violation → BSM Physics. ๏ 136 Xe candidate Isotope with a natural abundance of 8.9%. Signal signature: Single-Site events with a total deposited energy Qββ = 2457.83 keV ๏ High Shielding power of Xenon (<3mm for e-@ Qββ) Light-neutrino exchange model (A, Z) ⟶ (A, Z + 2) + 2e - High-Energy reconstruction improvements yield energy resolution of σE/E = 0.8 % at Qββ in XENON1T.๏ Already confirmed/improved by LZ reaching 0.6 %. Science data blinded between 2300 and 2600 keV.

๏๏๏

  Follow analysis method developed in XENON1T. ๏ 1088 kg optimal fiducial volume according to XENONnT materials backgrounds. ๏ 137 Xe β-decay from radiogenic and cosmogenic n-activation as well as 8 B solar neutrinos-electrons scattering are also considered due to overall lower background. ๏ Projected sensitivity at 90% CL: Not competitive with dedicated experiments due to: ๏ Non-enriched target. ๏ Background optimization for DM searches (SS Cryostat). ๏ Result demonstrates feasibility in future xenon DM experiments. Baseline scenario: 50 tons of LXe and 10 years lifetime. ๏ Materials backgrounds reach intrinsic backgrounds level using 45t of LXe as shielding. ๏ DARWIN approaches sensitivity of the future tonne-scale 0𝜈ββ experiments while being dedicated to DM search.
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