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The NEXT collaboration
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What is NEXT?
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The NEXT program
3

Demonstration of
detector concept

Prototypes (~1 kg)

[2009 - 2014] NEXT-100 (~100 kg)

[2019 - 2020's]

Neutrinoless double

Two neutrino double beta decay searches

beta decay searches

Background model
assessment

NEXT-tonne (~1000 kg)
[future generation]

NEXT-White (~5 kg)
(2015 - 2019]
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The NEXT program
cccccc o 2

Demonstration of
detector concept

Prototypes (~1 kg)

[2009 - 2014] NEXT-100 (~100 kg)
[2019 - 2020's]

Neutrinoless double

Two neutrino double beta decay searches

beta decay searches

Background model
assessment

NEXT-tonne (~1000 kg)
[future generation]
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NEXT-White (NEXT-10)

Location: LSC (Spain)
Status: Running
Mass: ~5 kg

Goals:
Demonstrate technology is robust.

Measure backgrounds to establish a reliable
background model (and to improve it as needed).

!

A

Demonstrate energy resolution and topological
signature in a large-scale detector.




LATEST RESULTS FROM THE NEXT EXPERIMENT

NEXT-White data taking




Calibration of the NEXT-White detector using 83mKr decays

x 104

Energy (pes)

200 300 400 ' 5000 10000 15000 20000
Drift time (us) S2 energy (pes)

©
o
-— @©
T 5
—
© O
T n
c O
(DL
et
wn

— fit 1= (41.4707 £ 0.0022) keV
o=(0.6713 + 0.0024) keV
T gauss

IS

polynomial R = (3.812+0.013) %FWHM
4+ data Rags= (0.4952+0.0017) %FWH

w

Energy(pes)

N

Fraction of events

-

35 38 41 44 47
Energy (keV)



http://inspirehep.net/record/1666015
http://inspirehep.net/record/1666015
http://inspirehep.net/record/1666015
http://inspirehep.net/record/1666015
http://inspirehep.net/record/1666015
http://inspirehep.net/record/1666015
http://inspirehep.net/record/1666015
http://inspirehep.net/record/1666015
http://inspirehep.net/record/1666015
http://inspirehep.net/record/1666015
http://inspirehep.net/record/1666015
http://inspirehep.net/record/1666015
http://inspirehep.net/record/1666015
http://inspirehep.net/record/1666015
http://inspirehep.net/record/1666015
http://inspirehep.net/record/1666015
http://inspirehep.net/record/1666015
http://inspirehep.net/record/1666015
http://inspirehep.net/record/1666015
http://inspirehep.net/record/1666015
http://inspirehep.net/record/1666015
http://inspirehep.net/record/1666015
http://inspirehep.net/record/1666015
http://inspirehep.net/record/1666015
http://inspirehep.net/record/1666015
http://inspirehep.net/record/1666015
http://inspirehep.net/record/1666015
http://inspirehep.net/record/1666015
http://inspirehep.net/record/1666015
http://inspirehep.net/record/1666015
http://inspirehep.net/record/1666015
http://inspirehep.net/record/1666015
http://inspirehep.net/record/1666015
http://inspirehep.net/record/1666015
http://inspirehep.net/record/1666015
http://inspirehep.net/record/1666015
http://inspirehep.net/record/1666015
http://inspirehep.net/record/1666015

Energy calibration of the NEXT-White detector with 1% resolution near Qgg of 136Xe
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Energy calibration of the NEXT-White detector with 1% resolution near Qgg of 136Xe
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Track reconstruction

Single-electron like

Energy (photoelectrons)
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Efficiency of the topological signature in the NEXT-White detector
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LATEST RESULTS FROM THE NEXT EXPERIMENT

NEXT backgrounds

Radon:
¢ Airborn: radon gas in the air surrounding the detector.

¢ Internal: emanation from the components inside the gas system external
to the detector vessel or the inner detector components.

Radiogenic: Inner materials are contaminated with different radioactive
isotopes. Mainly 208T| and 2'4Bi for BPO0v searches and also 40K, ¢0Co for
BBR2v ones.

Cosmogenic: Backgrounds induced by cosmic rays and their by-products.




Measurement of radon-induced backgrounds in the NEXT double beta decay experiment
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Measurement of radon-induced backgrounds in the NEXT double beta decay experiment

77.05/ 42

0.0007846

0.00365 * 0.0003729
3.962e-05 + 3.883e-06

Rate (Hz)

120 130
222Rn Activity (Bg/m?)

~ = ¥}
= fi=
\g 1!%
2 S
2]
-4

i '

29/07/18 28/08/18 27/09/18 27/10/18 26/11/18 26/12/18 25/01/19
Date



http://inspirehep.net/record/1737651

Radiogenic backgrounds in the NEXT double beta decay experiment

® Data: 0.840.02 m
— BF MC: x2=135.5/1
BF *Co: 0.230.12 mHz

B BF “K: 0.13:0.02 mHz
BF ::Bi: 0.22+0.04 mHz

BF 2®*TI: 0.2710.02 mHz
[ BF "*Xe: 0.00£0.00 mHz

Rate (Hz/keV)
=

10”7

Best-fit normalization

Data/MC
(63} {(.ln N
%
@
%
oy
g
—@=
@
L 3
A

1 800 1500 20I00 2500 3000
Energy (keV)
® Data: 0.8410.02 mHz
3.5— — BF MC: x2=135.5/127

BF *Co: 0.230.12 mHz

B BF “K: 0.13:0.02 mHz
BF 2Bi:0.22+0.04mHz| [ 4 ==@W |- —-------4L @ & 4 ____d L | ____ {--

208,

BF 2®*TI: 0.2710.02 mHz S o R SRR IR
[ BF "*Xe: 0.00£0.00 mHz

no
)
|

Rate (Hz/mm)
(@)
|
——

N
|

)(973 8/274 77208 Kqp 006‘0 8/274 77208 Kag COGO 8/274 77208 Kap C060
O O T e T MO NGB NOGE WOBEA TRSATHATHO,

—
o
!

Data/MC
2l
%
|
Wil



http://inspirehep.net/record/1737651

Radiogenic backgrounds in the NEXT double beta decay experiment
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Radiogenic backgrounds in the NEXT double beta decay experiment

— fiducial sample
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The NEXT program
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Demonstration of
detector concept

Prototypes (~1 kg)

[2009 - 2014] NEXT-100 (~100 kg)

[2019 - 2020's]

Neutrinoless double
Two neutrino double beta decay searches

beta decay searches

Background model

assessment NEXT-tonne (~1000 kg)

NEXT-White (~5 kg)
(2015 - 2019]

[future generation]




NEXT100

Time Projection Chamber:
100 kg active region, 130 cm drift length

Pressure vessel:
stainless steel, 15 bar max pressure

Energy plane:
60 PMTs,
30% coverage

Tracking plane:
7,000 SiPMs,
1 cm pitch?

Outer shield:
lead, 20 cm thick




Counts / KeV Kg Year

TI208 & Bi214 contributions from NEXT-100 detector systems
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NEXT new ideas: Ba tagging

RECEPTOR
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THE NEXT PROGRAM
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NEXT-ton (~2025)
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Future plans

Physics campaign with NEXT-White: BR2v measurement (ongoing) and BROv
limits.

NEXT-100 construction planned for 2019. NEXT-100 physics data-taking in 2021.

NEXT-Ton studies under development.

Ongoing R&D for NEXT upgrades: barium tagging for HPXe-TPC, gas mixtures
(w/ molecular additives, helium), gas cooling, sensor plane upgrades...

Summary

Late results from NEXT-White demonstrate the performance of the detector
technology and sufficiently low background levels for NEXT-White and NEXT-100.

NEXT is a recent competitor, but a promising one due to its great energy
resolution, topological discrimination and potential Ba tagging capabilities.
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New data is yet to come and next generation is knocking at the door

Stay turned!










LATEST RESULTS FROM THE NEXT EXPERIMENT
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Other 2018 and 2019 publications

The Next White (NEW) Detector (arXiv:1804.02409)

Initial results on energy resolution with the NEXT-White detector (JINST 13

(2018) no.10, P10020)

Electroluminescence TPCs at the Thermal Diffusion Limit (arXiv:1806.05891)

High Voltage Insulation and Gas Absorption of Polymers in High Pressure

Argon and Xenon Gases (JINST 13 (2018) no.10, P10002)

Electron drift properties in high pressure gaseous xenon (JINST 13 (2018) no.07,
P07013)

Study of the loss of Xenon Scintillation in Xenon-Trimethylamine Mixtures
(Nucl.Instrum.Meth. A905 (2018) 22-28)
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Low-energy calibration of the NEXT-White detector

Energy half-life

86.2 days

1.83 hours

154 ns

stable
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Low-energy calibration of the NEXT-White detector

Objective:

- Obtain a fine description of the detector response to account for the signal
losses.

- Optimize energy resolution
How:
- 83Krm decays
- Uniform XYZ distribution
- Monoenergetic (41.5 keV) pointlike events
When:

- Data taken with the detector from March to November 2017




NEXT-ton (~2025)
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Light collection efficiency
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NEXT Background
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ANODE_QUARTZ 426E-3 | 1,03E+0 3,935E- 441E-2 | 5, 415 2 21 3,19E-2

o I CEE L o] ——— D ———

CARRIER_PLATE 1,68E-4 | 1,33E+1 19 2,663E-3 | 8,82E+0 203 2,49E-3 1.41E3
I---II

DICE_BOARD | 3.946E-2 3,34E-2 |

DRIFT_TUBE | 4,147E-2 3,07E-2 |

ENCLOSURE BODY , 3,05E+0 | 1526E-3 | 2,02E+0 1,42E-3 |

ENCLOSURE WINDOW || 9,10E- | 1,616E-2 0 1,04E-2 |

ICS 24E- 3,81E+1 | 8,496E-3 | 2,52E+1 7.78E-4 |

OPTICAL _PAD 71E- | 1,554E-2 1,05E-2 |
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