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Not allowed by Standard Model

Violation of lepton number conservation

Neutrinoless
Double-Beta
Decay

Majorana v source

Discover of Majorana particles!

Probe mass mechanism at the

GUT scale.
Probe key ingredient in / . o
generating the cosmic baryon \
asymmetry. S 2 Majorana

v detector

(A, Z +2)
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The EXO Program:

N
Tonne-scale nEX® at SN~

Depicted, here, in the cryopit

Projected sensitivity
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5t Scale LXe

Absolutely...
the wrong approach:

30 EXO-200s!
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5t Homogeneous nEXO Concept

Cold (in LXe) front end electronics.

Spherical carbon fiber cryostat (lighter than copper).

(~3mm)? charge readout pads (anode).

4m? SiPM staves lining the inside of the barrel. —

Reflective cathode. —
Liquid cryogen (HFE-7000).

1.3 m diameter.

1.3 m maximum drift length.
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Advanced TPC
Model
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5t Homogeneous nEXO Concept

Cold (in LXe) front end electronics.

Spherical carbon fiber cryostat (lighter than copper).

(~3mm)? charge readout pads (anode). =
4m? SiPM staves lining the inside of the barrel.
Reflective cathode.

Liquid cryogen (HFE-7000).

1.3 m diameter.

1.3 m maximum drift length.
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Charge
Readout Tiles
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Maximal pad coverage for
minimal capacitance.

,.3‘ 7 2
3mm center to center pitch. 3 e
No Frisch grid. | e

o st 2070
SRR Dmm EMT = 200KV Mag= 1354KX  FIB Imaging = SEM
1 Signal A= SE2 WD = 49mm FIB Lock Mags = Yes

'L/Bottom layer |
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—— Simulation
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Charge only energy resolution:

og/E = 5.6% at 570 keV
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Overvoltage [V]
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nEX®

NnEXO has an official logo!
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Outer Vessel

Inner Vessel
HFE

TPC

Vessel Support

Charge Tiles Support
Charge Tiles

SiPMs Support
SiPMs

Field Shaping Rings

Sapphire Rods and Spacers

NEXO Simulation




arXiv:1805. Baseline design that assumes:

Accepted for publication in PRC * ONLY existing materials

* 1% energy resolution
* 2x improvement in SS/MS discrimination
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. 10 Years of nEXO
RESUI—T Expected Spectra
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~7 attenuation lengths for a 2.5 MeV 7-ray into reach center.
3000 2000 1000 LXe volume [kg]
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10 Years of nEXO

Standoff distribution
around 2458 keV
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nEX®

Summary

EXO-200 has demonstrated the power of a large and homogeneous LXe TPC.
Candidate materials of suitable radiopurity have all already been identified.
With 1% energy resolution, a factor of 2 improvement in MS discrimination a
detailed detector model projects the sensitivity of nEXO to reach ~102°
for a detailed review).

R&D on all nEXO systems is progressing rapidly. An exhaustive review has
recently been published in our pre-“Conceptual Design Report”.

Barium tagging effort (a possible upgrade to nEXO) producing exciting results.

yr (see
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NEXO Sensitivity (90% C.L.)
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