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Motivation: Search for 0νββ of 136Xe

I Double beta decay in XENON1T: 136Xe→136Ba + 2e− + 2ν̄e
with Q-value at (2457.83 ± 0.37) keV [1]

I Measured isotopic abundance of 136Xe: 8.49%
I Target volume of 2.2 tonnes of xenon in the TPC =⇒ 187 kg of 136Xe

Background & Resolution

I Experimental sensitivity: S0ν ∝ ε
a

A

√
M · t

∆E · b
=⇒ low background and

high energy resolution needed[2]
I Energy resolution at the Q-value: 1.2%, comparable with

dedicated 0νββ xenon experiments
I Blinded data between 2.3 and 2.6 MeV
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0νββ Expected Sensitivity

I Preliminary study on sensitivity for XENON1T in 670 kg fiducial
volume

I Expected sensitivity for XENONnT: 2 tonnes fiducial volume and one
order of magnitude improvement in background

I Expected sensitivity for Darwin: 6 tonnes fiducial volume =⇒ two
order of magnitude improvement in sensitivity compared to XENON1T
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XENON Preliminary

XENON1T 670kg FV, 28.3e-3 cts/(keV t yr)
XENONnT 2t FV, 1e-3 cts/(keV t yr)
Darwin 6t FV, 3.1e-5 cts/(keV t yr)
Inverted Hierarchy

The XENON1T Experiment

I Located at Laboratori Nazionali del Gran Sasso shielded by 3600 m.w.e
I Dual-phase xenon time projection chamber with PMT arrays top and

bottom =⇒ main purpose WIMP dark matter candidate search[3]
I Prompt scintillation (S1) and electro-luminescence from extracted

electrons (S2) detected for each interaction
I 3D position reconstruction: X-Y from PMT patterns and Z from drift

time between S1 and S2
I Electronic and nuclear recoil discrimination based on S2/S1 ratio

High Energy

I Fiducial volume in superellipsoid optimized to achieve best sensitivity
I Background contribution in the region [2.3,2.6] MeV from 2νββ

136Xe, 222Rn and materials
I Estimated background rate of 28 cts/(keV t yr) in inner fiducial volume

of 670 kg: under study for improvement at high energy
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I Experiment optimized for low energy dark matter search =⇒ ongoing
studies to improve high energy region

I Considering a 0νββ signal from 136Xe with half-life of 5.6·1025 yr (the
current KamLAND-Zen sensitivity[4]), the signal is still more than an
order of magnitude below the background
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