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Array of
Charge Tiles

BH AR B8 ey 15K -

- BERIR R =
BRI, Rkt

* Crossed strips with no shielding grid
e Channel pitch: 6mm

e Tilesize: 10cm x 10 cm

Field Shaping
Rings

Z. Lietal. (nEXO Collab) “Simulation of charge readout with segmented
tiles in nEXO,” JINST 14 P09020 (2019)
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Through fused silica glass Via Readout ASIC
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SiPM M4 ge SR E K

Photo-detection efficiency > 15% At 170-180nm, including reflectivity
Dark noise rate <50 Hz/mm?2 At -104 °C
Correlated avalanche rate <20% At 1(:; rfi’n(:goi:]tzigr]g ’fergsvsv_i'fc?wlil;alnfs after
Area per channel 1-5cm?
Capacitance < 50 pF/mm? For readout electronics
Electronics noise < 0.1 SPE
Pulse width <0.5us
Radio purity 0.1, 1, 10 nBg/cm? For 238U, 232Th and 4%K respectively
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Silicon interposer
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e CRYO ASIC (SLAC)

* Digital electronics on chip
* 64 channels, 4 channels share one ADC (12-bit, 8 MS/s)

* Analog chip (IHEP)

* Analog waveforms are multiplexed inside an ASIC and transmitted outside of the TPC
e Digital conversion and processing at room temperature
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The international nEXO collaboration
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NEXO schedule

CDR PDR FDR MRR Acceptance
Reviews Reviews Reviews Reviews Reviews
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Final Design Manufacturing
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Comm. First
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NEXO publications

* An int;egrated online radioassay data storage and analytics tool for nEXO, R.H.M. Tsang, et al., submitted to NIM A, arXiv:2304.06180
(2023

* Performance of novel VUV-sensitive Silicon Photo-Multipliers for nEXO, G. Gallina, et al., Eur. Phys. J. C82, 1125 (2022)

* Development of a 127Xe calibration source for nEXO, B. G. Lenardo, et al., JINST, 17, 07, P07028 (2022)

* nEXO: neutrinoless double beta decay search beyond 1028 year half-life sensitivity, G. Adhikari et al., J. Phys. G: Nucl. Part. Phys. 49
015104 (2022)

* Reflectivity of VUV-sensitive silicon photomultipliers in liquid Xenon, M. Wagenpfeil, et al., JINST 16 PO8002 (2021),

* SNEWS 2.0: A Next-Generation SuperNova Early Warning System for Multi-messenger Astronomy, SNEWS 2 collaboration, New J.
Phys. 23 031201 (2021)

* Event Reconstruction in a Liquid Xenon Time Projection Chamber with an Optically-Open Field Cage, T. Stiegler, et al, NIMA 1000,
165239 (2021)

* Reflectance of Silicon Photomultipliers at Vacuum Ultraviolet Wavelengths, P. Ly, et al, IEEE Trans. Nucl. Sci. 67, 2501 (2020)

* Reflectivity and PDE of VUV4 Hamamatsu SiPMs in liquid xenon, P. Nakarim, et al., JINST 15, P01019 (2020)

Measurements of electron transport in liquid and gas Xenon using a laser-driven photocathode, O. Njoya, et al., NIM A 972, 163965

(2020)

Characterization of the Hamamatsu VUV4 MPPCs for nEXO, G. Gallina, et al., NIMA 940, 371 (2019)

Simulation of charge readout with segmented tiles in nEXO, Z. Li, et al., JINST 14, P09020 (2019)

Imaging individual Ba atoms in solid xenon for barium tagging in nEXO, C. Chambers, et al., Nature 569, 203 (2019)

Study of Silicon Photomultiplier Performance in External Electric Fields, X.L. Sun, et al., JINST 13, TO9006 (2018)

VUV-sensitive Silicon Photomultipliers for Xenon Scintillation Light Detection in nEXO, IEEE Transactions on Nuclear Science 1 (2018)

NEXO Pre-Conceptual Design Report, arXiv:1805.11142v2

Characterization of an lonization Readout Tile for nEXO, M. Jewell, et al., JINST 13, PO1006 (2018)

Sensitivity and Discovery Potential of nEXO to Neutrinoless Double Beta Decay, J.B. Albert, et al., Physical Review C 97, 065503 (2018)
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Enriched 13%Xe

\ .o +
\\ Bﬁ \‘i O 1
Q=2457.83keV 5. |7 760.493 keV
\\ 1 Y
N g |7 818.497 keV
A < \
13GBa

Level scheme of the B3 decay of 136Xe

Phys. Rev. C 93 (2016), 035501
Phys. Rev. Lett. 98, (2017) 053003

in the nEXO TPC

Xe is used both as the source and detection medium.

LXe is continuously recirculated and purified.
Q value M[138Xe]-M[130Ba])c2= 2457.83(37) keV

The enriched xenon is NOT “frozen” in a particular detector.
Should OvBB decay be discovered by nEXO, the xenon could
be re-used in a different experimental configuration to
investigate the underlying physics.

The advantages of the homogeneous detector keep
improving with size. Should Ov3p decay not be discovered by
nEXO, larger detectors using the same technology are
possible (A. Avasthi et al, Phys. Rev. D 104, 112007 (2021))
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nEXO Signal and Background

NEXO measures multiple parameters for each event to be able to robustly identify
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nEXO Signal and Background

For clarity, we arrange the 3D bins into 1D, ordered by signal-to-background ratio.

nEXO signal/background counts (10 yr)

5
Background

— Total 6.2 tonne yr

4 - Signal exposure with
0.5 bgnd events
Ty, =7.4x10% yr
» 2 3 1| nEX0 (30) =» nEXO is a
< >
5 “background-free”
Combine energy, © 2- .
topology, and standoff experlment
(preserving correlations) 1 -

0

0.94 0.95 0.96 0.97 0.98 0.99 1.00
Combination of Energy, Topology, Standoff (arb. units)

0 <& Background-like
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