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neutrino-less double-beta (0v[ ) decay
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Need > 1 ton double-beta nuclei and background free

normal mass ordering inverted ordering
PRD 96, 053001 (2017)
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|_ A Xenon ElectroLuminescence Detector
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ELCC : Unique readout mechanism
It enables high energy resolution with a large detector



ﬂg L Road Map

C1 0 ton scale

physics data-takin
2025-

100kg scale
physics data
1000L(24 kg) scale
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10-L prototype
2014-2018

180-L prototype
2018-2024

e ~45kg @8bar
phase—1: 168 ch
phase—2 : 672ch




Development for
1000L and 100kg
detector in FY2024



Cathode high voltage
by Cockcroft-Walton generator in Chamber
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Cathode high voltage
by Cockcroft-Walton generator in
Chamber with 180L prototype

World first demonstration

No noise effect

Submitted to a journal |
https://arxiv.org/abs/2501.08554 1 month operation
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New MPP
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MPPC & electronics

Firmware development
on-going
* Data compression



VUV Scintillation(t,) detection

\ 50 x 50 mm? Wavelength-shifter plate + 6 X
6 mm#* MPPC

Expect 11 photon/plate @Q-value(2.5 MeV)
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Breakdown of energy resolution at 1863 keV (FEEEIRE)
SEEEMK

Error in the time variation correction F(}Aégl(\g — BRATODERRZEF T0.12%(C
Fluctuation of the number of initial ionization electrons 0.29 % | Intrinsic
Fluctuation of the EL generation and detection 0.24 %
Error in the EL gain correction 0.23 %—> EEATODLRE T0.02%(C
Recombination 0.22 %
Fluctuation of the MPPC non-linearity 0.18 %
z mis-reconstruction 0.13 %
Variation in time bin of time variation correction <0.16 %
Error in the z-dependence correction <011 %
Accuracy of the MPPC recovery times < 0.11 %
Offset of the baseline < 0.09 %
Fluctuation of the attachment <0.02 %
Position dependence of the EL gain 0 %
Waveform processing in the FEB 0 %
Estimation total 0.63% to 0.67 %
Data total (0.73+0.11) % 10
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Error in the time variation correction
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Breakdown of energy resolution at 1863 keV (FEEEIRES)

FWHM

Fluctuation of the number of initial ionization electrons

0.29 %

Fluctuation of the EL generation and detection
Error in the EL gain correction
Recombination
Fluctuation of the MPPC non-linearity
z mis-reconstruction
Variation in time bin of time variation correction
Error in the z-dependence correction
Accuracy of the MPPC recovery times
Offset of the baseline
Fluctuation of the attachment
Position dependence of the EL gain

Waveform processing in the FEB

0.18 %

<0.16 %
<0.11%
<011 %
< 0.09 %
<0.02 %
0%
0 %
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Track convolution

original event
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ﬂ"’m |1 Sensitivity - 1 ton case -

/” Estimation (with old geometry) )

Event Signal acceptance: 50% Signal acceptance: 27%

generation Bkg rejection: 99.95% Bkg rejection: 99.9996%
(Geant4) - Fully-contained

ROI: Q-value + 0.5% Selection by C

\ - 36X36X%36 pixels
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> Backgrou nd assumption ! Gamma-ray (background) Signal
10 tons of oxygen free copper as inner wall

> 10-years operation would give 90% lower limit of |
- 1.2 X 10?7 yrs w/ 0.6% E resolution SiahalLikelood

- 2.5 % 10%7 yrs w/ 0.32% E resolution ﬁhis year update SN w\,<
c.f. KamLAND-zen limit 2.3 x 10%° yrs w/ more realistic simulation P

w/ recent 3D CNN data for bkg

4 1 1 1
107 0.2 04 0.6

» Plan to improve ML selection with a
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