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Double Electron Capture Background Model
of 124Xe 2vECEC
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Energy [keV]

* ROI: 25~75keV

Dual phase xenon detector capability:
o ~2.4kg 1%*Xe in the fiducial volume.

v' 4 tonne natural Xe in sensitive
volume, ~0.1% 124Xe abundance.

 The estimation of background content comes from other analyses
of hundred keV to MeV spectrum of PandaX-4T.

v’ Single / multi-site identification o
Preliminary Result
v" 3D reconstruction and fiducialization
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v' Calorimeter from sub keV to MeV

140
120

Il?ll

= 100F

Count in ROI [events / keV]
Count in ROI [events / keV]
<

80

vvvvvvvvvv

3
I
——
.
—

— N
o O
S O
| B
N
—i

A

o O

o O
0T B /o ERLR R f e L

Amplitude [PE]

Residual

O S // . - _
0 0204 77 360 365 370 375 380 38 K|
Time [us] 25 30 35 40 45 50 55 60 65 70
Energy [kg\’é\ Energy [keV]
3
5 10% = — Bestit PXe fa@< \ | — Bestfit e Tt
) RunO ] i — g = ( & = Runl : X — e = Tlsy
> == \laterial —XE v S s Material — Y PP
% —_ 214 Q % — ;
O | = = = Non-Gaussian sum | Da O . A = = = Non-Gaussian sum
Methodolog A . o Gate
o Gate training + cahbratlon\ o raining
3 change S

[%]

—

E,,g 1§—__.__m%!circulation %%Rﬁ% 1@“&#@%%%

> PreCISe energy A ..... ............................. _E E pump
reconstruction performed J = R LE
by calibration. ST

ir

o
!
—
|
w—
=

(E_-E,.)E
T
|
l
i
a_L

LR g
o 2 ""'"""""""""""""'""""""""""""""'"""""""""""IﬁfﬁIIIIIIISIIIZIZIIIZIZIIIZIIZIIIII"IIIIIZ;ZIZIZ'Z;ZIIZIZ ke 'ZIZIIZIIﬁﬁﬁﬁffﬁﬁﬁiﬁﬁﬁﬁII"IIZIIIIZIII"IIII;;IIIZIZIIIIIZ;ZZIIII;ZI;ZIZZIZIIZIZIZZIII;ZIZIZIZIIIIIZIZI;ZIIZ’ZIIIZZIZ""'IZIZI;ZIIZI
. . : f% L S— S S A } ,..,_, ...... A — . ———— ot
> Un'b]nned ZD-pl'Ofl le I%Eﬁﬁ'ﬁﬁﬁf;ZIZIIIIIIIIZIr'ﬁﬁﬁﬁlﬁﬁﬁﬁlﬁﬁﬁIﬁlﬁIZI;IZI{IZ;IIIIIIIII;IIIIIIIIIiﬁﬁﬁﬁlﬁﬁﬁﬁﬁlﬁﬁIIiﬁﬁﬁﬁﬁlﬁﬁﬁﬁifﬁﬁlﬁﬁﬁﬁlﬁﬁﬁﬁllﬁiﬁIIffﬁﬁﬁfﬁﬁﬁﬁlﬁﬂﬁI|IIIII|IIZIIIIII'71IIZ;IZI;IZI; :% IﬁlfﬁﬁﬁlIﬁlﬁﬁf;ﬁ;ﬁﬁ;IIZIIII;ZIIIIiﬁﬁﬁlﬁﬁﬁiﬁﬁﬁlﬁﬁﬁgﬁﬁiﬁﬁﬁlﬁﬁﬁﬁlﬁﬁﬁlﬁiZflﬁﬁﬁiﬁﬁﬁllﬁﬁlﬁZﬁﬁlfﬁilﬁﬁﬁiﬁﬁﬁlﬁfIIﬁZZIIZII:I['fIIIIZIIZZIIIZIIZZIiﬁﬁﬁllﬁﬁﬁlﬁﬁﬁlﬁﬁﬁ;II}ZZIIIZI:I
° ° ° 0 500 1000 1500 2000 2500 3000 3500 4000 4500 5000 5500 6000 6500 7000 7500
likelihood fit to RunO + Time [ Time [

Run1 data in the
parameter space of
(energy, time)

v’ Preliminary measurement on 124Xe 2vECEC half-life: 9.5 +
0.9(stat.) + 1.5(syst.) x 10%1yr, with the exposure of 1.7 kg - yr
of 1%4Xe

pdf of Xe-124 2vECEC

» Find the number of count v'Self-consistent within data, and consistent with other experiments.

of 124Xe during the data

exposure. v'Analysis of 124Xe OVECEC is processing.

€: data efficiency,
n: abundance, Reference:

Ty =In2 Ny X € xnxmt mt: total exposure, ~ NEUTRINO
=

M <x N M: mole mass, 10.1103/PhysRevlett.132.152502 - 2024

N: number of counts of 124Xe.
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