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Assets of the fechnology 2

A. Bolomikov, B. Ramsey [ Nucl. Instr. and Meth. in Phys. Res. A 396 (1997} 360-370
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Fig. 5. Density dependencies of the intrinsic energy resolution (% FWHM) measured for 662 keV gamma-rays.

» Low Fano factor in gaseous xenon gives a low fundamental limit to energy resolution
» Access to the topology of the event to improve background rejection
» Relative ease for scaling to large detectors



NEXT-White (NEW) 3

e C e Cho b JINST 13 (2018) no.12, P12010.
5 kg active region(@10bar), 50 cm dfrift length 316-Ti steel, 30 bar max pressure . .
» Running smoothly at the LSC since 2016

e S » Filled with 136-enriched xenon since

1792 SIPMs, R- L)y operating at vacuum. Fe erC”’y 2019

fempieh 30% coverage
» Validation of the background model
and first 2vbb measurement

Mother can:
12 cm copper plate that
separates pressure from
Inner shield: vacuum and ads shielding.
copper, 6 cm thick




Performance of NEW 4

» Energy resolution below 1% FWHM at » Track reconstruction and topological
Qbb demonstrated rejection
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Radiogenic background 5

@ Data: 0.84+0.02 mHz
—— BF MC: 3*=135.5/127
BF “’Co: 0.23:0.12 mHz
B BF “K: 0.13£0.02 mHz
BF *"Bi: 0.22+0.04 mHz
BF ““TI: 0.27+0.02 mHz
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» Low background data gathered with depleted Xenon
» Good agreement between the background model and the data



Double beta search with NEW 6

@ Data: 0.27:0.01 mHz
——— BF MC: 1?=239.6/225
BF “Co: 0.0740.00 mHz
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» Data taking with enriched xenon (91%) currently ongoing since February
» First NEXT measurement of double beta decay lifetimel



NEXT-100

Time Projection Chamber:

100 kg active region, 130 cm drift length

Energy plane:
60 PMTs,
30% coverage

Pressure vessel:
stainless steel, 15 bar max pressure

Tracking plane:

7,000 SiPMs,
1 cm pitch?

Outer shield:
lead, 20 cm thick

» Assembly to begin in 2020

Inner shield:
copper, 12 cm thick

Counts / KeV Kg Year

7.006.05
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Relative contributions from
NEXT-100 detector systems

@ Tracking Plane

@ Energy Plane
Field Cage

@ ICS
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Towards a tonne scale detector

» The next generation of double beta decay experiment requires to
increase the target mass by an order of magnitude while reducing
the background by an order of magnitude.

» With a bigger detector comes a longer drift distance. The diffusion
of the secondary electrons can smear the topological features of
the fracks.

» |dentifying the barium resulting from a decay would give us a quasi-
background free experiment.

» All of that while addressing the technical challenges coming when
scaling up the technology (high voltage components, number of
channels efc...)



NEXT-HD: Low diffusion gas mixture ?

» Reduce the diffusion of pure xenon while keeping its
energy resolution Nucl.Instrum.Meth. A905 (2018) 82-90.

» CH4/Xenon or Helium/Xenon
(see other NEXT talks about that)

Momentum transfer cross section [10 6 cm?

NEXT-Demo++ in
Valencia




NEXT-HD: Cold gas and ulfro
radiopure sensors

Axolotel project at
BGU

As long as we’re above 205 K
there’s no liquid

Operating point at 10

RGB-HD-HR OV
bar Xe/He(20%)

» Less pressure for the same density i
Or more target mass at same pressure .
» Canreplace PMTs with ultrapure B DCR reduced

NS e by a factor of
250




NEXT-BOLD: Barium tfagging 1

Dry Fluorescence

— i;agerr‘]”g arXiv:1904.05901, submitted to Nature
o Sci. Rep.

—— 18c6-an + Ba

First demonstration of dry fluorescent
response to barium ions using custom-

0.5s . :
exposure s designed crown-ether based molecule e L Wt o
before: Development of high-pressure _ :
) microscopy for single molecule imaging Ty
in the gas phase o- BTG

» Single molecule sensitivity with dry-phase
fluorophore with surface tether for

monoloyer Fluorescent microspheres at 10 bar, 40x

0.5s
exposure

Intensity / P.E.

Wet phase Single <— Receptor (18c6)
&= NMolecule Fluorescent

Imaging (SMFI)

<+<— Dye (napthalimide)

Phys.Rev.Lett. 120 (2018) no.13, 132504 UTA and DIPC : Linker (c9)

<«<— Anchor (COOH)



NEXT-BOLD: RF Carpet (Cathode 12
based delivery system)

» Effort carried by

DC push _
field o 4 e edna) UTA and ANL BOH\Q

| + stat & syst 1o

s oA PC ol High pressure

= All Species (this work) - j Xenon gos
ion
OO SMF|
: , / \ scanning
\ X pressure fTorr ] S /3 region
alternating RF
electioe » Experimental study of the drift
properties of barium ion in What has to be demonstrated:

high pressure

» Test of an RF carpet with a
barium ion beam in ANL this » With Xenon as a buffer gas

|
yearl Up fo 1 bar » High push field

» Operation at high pressure



Staged approach

Phase 1 HD based on improving existing fechnology
Improve topological background rejection
Lower radioactive background (all SiPMs)

Phase 2 BOLD: based on Barium tagging to reach
a virtually background free experiment.

NEXT-BOLD
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