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Searching for the BBOv decay
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NEXT: HP Gas-Xe TPC

QBB:2'48 MeV

Scint/Ionization
Cheap/Easy to enrich

Long BP2v mode

Energy Resolution, %

S/N improves
with L

Densit / )
ity, g/cm’ : Source=Detector
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The TPC concept

Gas TPC with 2 dedicated readout planes

TPB coated surfaces

scintillation (S1)

=1 electroluminescence (S2) : :
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EL: linear gain, no avalanche fluctuations: optimize AE
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Fighting the non-B} events

SIGNAL

Powerful BG rejection:
track topology and dE/dx
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The NEXT Project

NEXT-DEMO/DBDM

2010-2014

R&D
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NEXT-NEW
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NEXT-100

2018-2020
Search for ROV



R&D: Proving the technology

2012-2014
 The NEXT-DBDM @ LBL (1 kg Xe):

Gas Xe EL-TPC:
Energy resolution
(only PMTs)

JINST 8 (2013) P0400
JINST 8 (2013) P09011
JINST 9 (2014) 10, P10007 &

JINST 8 (2013) P05025 - " ' Complete pFOtOtYPEI PMT+SiPM

JINST 10 (2015) 03, P03025 .
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R&D: Energy Resolution

NEXT-DBDM: 'Cs
1.0% FWHM @ 660 keV

0.5% FWHM @ QBB of **Xe
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R&D: Event topology

e The NEXT-DEMO @ IFIC (1.5 kg Xe): arXiv:1507.05902
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2e cut: € =24.13+1.4% (MC: 21.9%) €_=66.7+0.6 % (MC: 65.9%)

BG rejection demonstrated Bpessm.  Monte Carlo validated




NEXT-NEW: Physics @ LSC

TPC:

Pressure Vessel:

10 kg active region 2015-2017 Steel, up to 30 bar

50 cm drift length S

Tracking plane: Sy Pl
1800 SiPM = W, ' g & == 12 PMTs

1 cm pitch 30% coverage

Physics program:

Ultimate goal:

allowed B[;NQ
\_r.q

* AE=0.5% FWHM
- Event Topology

- Certify technology

. Measure the BG Inner shield:

6 cm of copper

First phase of the NEXT-100 experiment
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NEXT-NEW @ LSC

e Infrastructures ready: platform, lead castle, gas system
 Xenon available: 100 kg of enriched “*Xe and 100 kg of deple

« NEXT-NEW: energy & tracking planes installed
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NEXT-NEW Energy Plane

Mounted in July 2015

Low noise and dark current
Very readiopure: < 1mBq/PMT
in 2°T1 and **Bi

Testing and commissioning in September 2015
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NEXT-NEW Tracking Plane

Mounted in October-November 2015

SenSL 1x1mm’ SMD C
- . | .

The most radiopure in the market
64 SiPMs in a Kapton Dice Board
28 KDBs through the Cu inner shield
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NEXT-NEW Schedule

Energy plane installation September 2015
Tracking plane installation November 2015
Field cage installation 1" Quarter 2016
Commissioning of NEW 1°-2" Quarter 2016

Calibration run: performance s
2"-4" Quarter 2016

- AE, topological signature, ... -
Physics run: background and B2V
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NEXT-100: the degenerate land

JINST 7 (2012) T0O6001

TPC: Pressure Vessel:
100 kg active region 2018-2020 Steel. up to 15 bar
130 cm drift length TP o

— ———— 1

e ———
{ | ‘

60 PMTs -

30% coverage it Ul = 7000 SiPM

1 cm pitch

==~ Inner shield: [
12 cm of copper
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NEXT-100 Performance

Acceptance to selection criteria:
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NEXT-100 BG Budget

Radiopurity campaign:

Passe vasss swlll JINST 8 (2013) T01002, JINST 10 (2015) 05, P05006

PMT enclosures

Enclosure windows e TOtal BG:
SiPM boards . . <5X10_4 c/ kev kg y

SiPMs
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Physics Case of NEXT-100

Paper in preparation

NME: ISM, IBM-2, EDF

2 4 6
Background rate (10~ keV-' kg™ yr)

Background rejection factor

- Total BG: >
’ -4
Radiopurity measurements 5x10™ c/keV kg y -

. . m__ < 100 meV (3 years of data)
JCAP 1106 (2011) 007, Riv.Nuovo Cim. 35 (2012) 29-98 Bp

exposure (kg year)
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Summary

ENERGY PLANE (PMTs)
TRACKING PLANE (SiPMs)

/2D Lsc

Laboratorio Subterrdneo de Canfranc

Ealy W |

" Mg ineV

NEXT-1ton?

‘_.

/1(, + | NEXT-100 upgrades?
500 600 i ‘ 0+t e o 107!
Energy (keV) : NEXT‘IO() lightest neutrino mass in eV
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The NEXT Collaboration
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