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. Neutrmoless double deta decay (OV,B,B )

S -The most strmgent I|m|ts on OV,B,B in experlments 130Te 76Ge and 136Xe
- .I\_/'_Iaj'o'ra.na .neutri_no?'s_'ear":c;h ;ih hat_-ural xenon DM ex_pé’riments (Pa n,daX-4T') =
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L SmaII srgnals Fewer than 1 event/year for ton- scaIe experlments | ‘
. Number of srgnals over fluctuatlon of background for possrble observatlon |
e Extreme requrrements for detector performance and background controI

Measuring
' time
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Search for OV,B,B of 130Te | -
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ArXiv: 2404.04453 (2024)

—— Best fit

. Stable data taklng smce 2017 P g
- Excellent energy resolutlon FWHI\/I ("’7 8keV )
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. HPGe detector for 766e OV,B,B very good energy resolutlon (3keV @ Qvalue) and
background controI

. 127 2 kg yr exposure in a background free reglme >1. 8><1026yr

Phys RevLett 125 (2020) 25 252502 Fat .
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O observed
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' i:LEGEND 200 Comm|55|on|ng now at LNGS

o 200 kg mass Ioadlng in upgrade of eX|st|ng GERDA mfrastructure at LNGS
. Targetmg 2. 5 keV FWHM resolutlon :
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‘ ?KamLAND‘-ze‘n; xe_'».ro.aa_'ed.j T

L KamLAND 1 klloton of ultra
- low radloactlwty I|qU|d
scmtlllator (LS)

3% wt xenon soluble in quwd"j

Scmtlllator (XeLS)
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KamLAND- Zen 4OO KamLAND Zen 800 KamLANDZ -Zen

R = 1.54m mini-balloon R = 1.90m mini-balloon
Xenon 320 ~ 380 kg =)  Xenon /45 kg —)  Xenon ~ 1 ton
2D | = 2015 Jan. 22, 2019 ~
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0. 97 ton yr of 136Xe: >2. 3><1026 yr, e i  ,- 2 097 ton yr i 136Xe >3, 8><1O26 yr
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https://arxiv.org/abs/2406.11438

+ Multi-ton natural xenon experiments for. DM search




s Palred scmtlllatlon (Sl) and |on|zat|on (SZ) S|gnals

33 3 =< o PreC|se energy measurement
e 3D posmon reconstruction
o Dlscrlmmatlon between nuclear rec0|l and eIectron rec0|l 5|gnals
. Canrlmeter from sub keV to I\/IeV | |
.‘ = ~ ns :
L Dark matter: nuclear recoil v background: electron
S (NR) recoil (ER)
N5 g1 _Drifttime o, 51 _Drift timg g5
= = I (S2/S1)\r<<(S2/S1)cr
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4e 136\ ';7.'[5:-{";- A - experiments I'ocated at CJPL-II
154 s
; e A muitl (o] dual phase xenon ;
TPC at CJPL - , o
131.293(6) 129 . ~* Dual-phase Xe T’PC 1.2 m(D)
MajorfgaMne\l/Jtrlno , x1.2 m (H)-
€ -+ Sensitive volume 3.7 ton LXe
e Total volume 5. 6 ton LXe |
. Comm|55|oned smce late 2020
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Run_Q (~ 95 d)+Run 1 (~ _154 d) .

Astrophysics neutrino < 300 keV
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. PandaX AT: more 134Xe much Iess 136Xe W|der energy range sehc sh|eld|ng effect
: potentlal discovery i ,

—m Analysis hreshold
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. Slmultaneous f|t for 134Xe 21/,8,8 and OV,B,B using RunO
_- Flnal counts of 2v,8ﬁ and Ovﬁ,B 10+269(stat )+680(syst) and 105+48(stat )+38(syst)
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WA Z)+2e — (A, Z—-2)+ 2\;/0\/ ECEC
, wewer .« Q=2857 keV

. Auger eIectron & X- ray cascades SS events

2vECEC is a 2" order weak process W|th a Iongest
measured haIf life so far
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. Searchlng for OV,B,B is the most sensmve to probe the nature of neutrlno NEN
~and absolute neutrino masses ¥ | oy

~« The most strlngent limits on OV,B,B in experlments ,
WEoE 8><1025yr for 130Te d. 8><1026yr for 766e 3.8x10%yr for 136Xe

. I\/Iajorana neutrlno search in Natural xenon DM experlments (PandaX 4T)
T e 136Xe ZV,B,B haIf life is preC|ser measured (2.27 + 0. O3(stat ).+ 0.10(syst.) x 1021 yr)

Sk Limits for 1-”“Xe 2vBp and Ov,B,B wrth 17 9 kg yr exposure' TZVBB =2, 8 1022 yr and

- 1/2 2%
Tl"/vfﬁ >3.0-10% yr at 90%CL 51

s PreI|m|nary result of 136Xe OV,B,B TIO;’ZBE >2 1><1024 yr :

e _A . Prellmlnary resuIt of 124Xe 2vECEC 1% 03 + O 15(stat ) F O O6(syst ) X 1022 yr
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