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Searching for the BBOv decay
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Bolotnikov et Al. Nucl. Ins. Meth A 396 (1997)
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NEXT: HP Gas-Xe TPC

Density, g/cm’
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QBB:2'48 MeV

Scint/Ionization
Cheap/Easy to enrich

Long BP2v mode

S/N improves
with L

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

P. Novella, NEXT, EPS 2015




Fighting the non-B} events

SIGNAL

Powerful BG rejection:
track topology and dE/dx
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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 Ppesm  Monte Carlo validated




NEXT-NEW: Physics @ LSC

TPC:

Pressure Vessel:

10 kg active region 2015-2016 Steel, up to 30 bar

50 cm drift length S

Tracking plane: Energy Plane:
1800 SiPM = ~ / ' O 12 PMTs

1 cm pitch i * ™ | 30% coverage

Physics program:

Ultimate goal:

allowed B[;NQ
v

* AE=0.5% FWHM
- Event Topology

 Measure the BG
- Certify technology

' 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

e NEXT-NEW: vessel @ LSC since early 2015, energy plane installed
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NEXT-NEW Energy Plane

PMT: Hamamatsu R11410-10

Testing and commissioning in Summer 2015

P. Novella, NEXT, EPS 2015



NEXT-100: the degenerate land

JINST 7 (2012) T0O6001

TPC: Pressure Vessel:
100 kg active region 2016-2020 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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Status of NEXT-100
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2e - cut:
~70 ©
€. 0 %
€.~ 10%
(room for
improvement!)

4,24E-04

Radiopurity: JINST 8 (2013) T01002, JINST 10 (2015) 05, P05006
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Physics Case of NEXT-100

10 Papey in preparation
\

\ NME: ISM, IBM-2, EDF

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

Radiopurity measurements, , Total BG:
w4x10™ )

) » >
// ///r k
Background rejection factors 4x10™ c/keV kg y. exposure (kg year)

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

P. Novella, NEXT, EPS 2015 15




Summary

TRACKING PLANE (SiPMs)

/5D Lsc

Laboratorio Subterrdneo de Canfranc
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NEXT-DEMO Results
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NEXT-100: Rn and Radioactivity

TABLE 1. Activities recently measured in relevant materials for NEXT. GDMS results were derived from U, Th and K concentrations. Germanium y-ray spectrometry results
reported for 238U and 2*2Th correspond to the upper part of the chains (derived from Z4"Pa and 228 Ac emissions) and those of 228Ra and #8Th give activities of the lower parts.

Material Supplier Technique units 238 28R, 22T 228 Th sy g ico 137

Lead Britannia Ge mBgkg <126 <28 <3.2 <69

5-275 steel Proycon Ge mBgkg 3228 _ 12401 1.9+0.2 4.7+0.3 3.2+0.7
Steel+primer Proycon Ge mBgkg  (1.1+£0.3)x10° 444421 125+9 1066 (1.6+0.2) x 10°
Steel+primer Proycon Ge mBgkg  (0.8+0.2)x10° 437420 765 58+3 (1.2+0.1) x 103
+painting

Lead woaol Tecnibusa Ge mBgkg <368 <12 =15 36.946.5
EPDM foam Moss Express Ge mBg/m <437 33.0x1.7 1067 95.5+5.2 T58+T8
EPDM foam Artein Gaskets Ge mBg/m <215 4.3+0.4 5.1+1.6 <54 11.2+2.9

Glue Ceys Ge mBgkg <3.2x10° <18 <75 =31 : (33.0+£3.3)x 10° <

Resistors Ohmecrafi Ge uBgfpc (056 217+10 4444 3643 95+13
+0.15) = 107

Brazing paste GDMS uBgfkg 5510 4944 <31

Brass bolts GDMS uBgfkg  B.9+07 6.0=0.2 <31

55 screws GDMS mBg/kg  3.25+0.25 0.57+0.08 <0.19

Optical gel Nye Lubricants  Ge mBgkg <1.7x10? <22 <49 <18 <16 =173

Epoxy Araldite Ge mBgkg <182 =14 =37 <2.5 <0.8 15.0+24 =0.4
Kapton-Cu cable Ge mBgkg <1.1x10° 46.8+3.3 <40 =32 166+27 <52
PMTs Hamamatsu Ge mBg/pc <67 =0.94 =2.2 0.56+0.14 0.58+0.13 11.8+1.7 3732027 <
(R11410-10)

Connectors Hirose Ge mBg/pc  6.4+1.89 . 28401 5.6=0.3 5.9+0.3 34404 <0.03
Adhesive films Flexible Circuits Ge mBgkg (1.B£0.6)x10° <19 =50 =34 16.8+£3.0 <107 =<4.8

Situation Nal(T1) detector rate | Rn activity —at Hall A | Rnactivity at NEXT castle
(Hz) (Bq/m?) (Bq/m?)

mean [0 mean [

Open castle 59.56+0.01
Closed castle 1.089-+-0.001 80 29 79 28
Better closed castle 0.694+0.002 74 26 30 11
After Ny purge 0.658=-0.001 66 25 30 12
Ny purge+flux 180 Vh 0.600+0.001 66 25 22 9
Without Ny flux 0.638+0.001 59 18 26 10
Ny purge+flux 900 Vh 0.350+0.002 73 26 1 3
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NEXT-100 BG rejection

Fiducial
E>2 MeV

ROI

1 track

2 blobs 73.76%

Signal efficiency: ~35% Total BG rejection: > 4 10”
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NEXT-1ton

ot is a symmetric TPC filled with O(1 ton) of
Xenon enriched at 90% in Xe-136 at a
pressure of 15 bar

® [ he drift length is 2 x 2 m (2 ms drift, DEMO
measures lifetimes of > 10 ms)

®he TPC radius is about 1 m.

e The active volume is about 12 m?3 (1 ton at
15 bar)

® [ he event energy is integrated by wavelength
shifting light guides surrounding the gas and
read by PMTs located outside the fiducial
volume.

® [ he event topology is reconstructed by two
planes of radiopure silicon pixels (MPPCs by

default).
BBOv (20 meV)
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