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Abstract: The NEXT experiment is searching for neutrinoless double beta decay (OvB) in an electroluminescent high ReSOIUtion

pressure gaseous *°Xe time projection chamber (HPGXeTPC). Positive detection would indicate that the neutrino, unlike S W I wo| G2i016 083"
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all other fundamental leptons, has a Majorana mass term, and that lepton number is not conserved. The NEXT experiment Excellent resolution in 5, Mgy = 105 o= Ratl YNy = 098
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leverages several advantages of the HPGXeTPC technology, including excellent energy resolution (<1% FWHM at the
decay energy) and background rejection through track reconstruction. The detector is under construction with installation
and commissioning planned for late 2020 or early 2021. NEXT-100 will reach a sensitivity of 2.8 x 10%° years (95% CL) for

current  detector (NEXT-
White), expect similar < 1% at  °®
QPR in NEXT-100

Counts/bin
Counts/bin
Counts/bin

N
o
o

-
o
o

800 620 640 660 680
E (keV)

0‘1525 1550 1575 1600 1625 2500 2550 2600 2650
E (keV) E (keV)

Searching for Majorana neutrinos

e Neutrinoless double beta decay (0OvBp) is the

Sensitivity
e NEXT-100 will reach a sensitivity of 2.8 x 10° years
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Backgrounds and materials

e Hypothetical OvBP peak lies between the photo-peaks of the -
high-energy gammas emitted after B decays of 2'*Bi and 2°°Tl Prossurs Vesso! | _ 08

e Backgrounds well understood, under control in construction. P —
Background level indicated by subsystem

e Selection criteria allow strong further suppression of dominant
backgrounds, based blob cut, fiducial volume cut, single track

cut, and energy
e Predict NEXT-100 background 4 x 10~ counts/(keV kg yr) max

PMT enclosures

N EXT'1 00 Assem bly e (Cross-section view of the NEXT-100 detector inside its lead castle shield. A

stainless-steel pressure vessel (A) houses the electric-field cage (B) and
the two sensor planes (energy plane, C; tracking plane, D) located at
opposite ends of the chamber. The active volume is shielded from external
radiation by at least 12 cm of copper (E) in all directions

Electroluminescence: electrons liberated by ionizing particles drifts towards
the TPC anode under moderate electric field (0.3—0.5 kV cm™), entering
then into another region with stronger field (2-3 kV cm™" bar™), exciting the
Xe atoms but not enough to ionize them. This excitation energy is released

with sub-Poissonian fluctuations
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Fiducial, single track FC resistor chain |
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Track with 2 blobs  0.6851 0.6851 0.1141 0.1005 Guterishiekl g
Energy ROI 0.8661 3.89 x 10~° 0.1515 0.4795
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E -y
.............. . — o
| r'1er
il )
[

oo‘“M - "‘5*44,0 < 5 B k B 2 DAL R
T P 5 2 l o b Y t
232 UNIVERSITAT A e IKerbas que
3 \\le ) 5 - - :
MEE) POLITECNICA ,

UNIVERSIDADE

DE VALENCIA DE COMPOSTELA ; D Basque Foundation for Science [JSSMRIRENINI

CORPUSCULAR

( ) Ben-Gurion Universit

M of the Negev 1 rg l




