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6Ge—GERDAFIMAJORANA DEMONSTRATOR

A 4

Stainless cryostat /

L | =
Water tan\k\

 MAJORANA DEMONSTRATOR

(65 m? LAr) (650 mp H20; 66 PMTs as veto for muons)
o MJD: £ EISURF, 20 kg & S Ge- 76144 & 14
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2009-2016 2016-2020
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International Collaboration
CUPID - Italy

CUPID - US

CUPID - France

CUPID - China

~ 30 institutes, >150 collaborators
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CUPID-China

Beijing Normal University*

Fudan University*

Ningbo University

Shanghai Jiao Tong University*

Shanghai Institute of Applied Physics

Shanghai Institute of Ceramics

Tsinghua University

University of Science and Technology of China*
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(*Officially in the international CUPID collaboration)

Since 1928
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Enriched Xenon Observatory (EXO)

FEEOTHROUGH_ e iy Cathode Field Shaping Rings

DOUBLE-WALLED
CRYOSTAT

FRONT END
ELECTRONICS

.
VACUUM PUMPS l LXe VESSEL

| "‘\v».\m“\ V'v__,,/.w“"""
R Sy
'\ JACK AND FOOT

v . 161 F = E &EL6Xe (81%) - 75 FRBEHEE
AT SERWIPP: RBES5HR, B BEE N UEZ. 28 keV @ QfE=2458 keV.
BRI EE i T &S

N0l A limit: Ty, > 2.8 X 1025 yr
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B it A silica tilesBY X wires
e 1% B SiPMsEU{XAPDs

EEPSREZMEXZ@ LB %

Charge
collectiontiles

Photon
detection system

1.3 m

High voltage field
cage

Cathode

TPCE—=g]
FEIRSE: T,,=7.4 X 10%yr

BB X

24



XAHmAT B R =

£EF

Dark Matter 43 |

SREZYIEARZ=@ L

%

1{]4 T I T T T I LI T

I T T I T T T I T T T I T T T
—Data —BestFit [l “"Xe Ovpp
—%Co YK — e v
108 *Th — =5 ROI
SSP*'Th ---SSP U --Q "
- s
it 5 P
= 10
-
E 10§
1
107!
4
C 2
s 0
v -2
I N TR TR TR NN TR TN T NN TR TR T [ TR TR S NN SR SR TN NN TN SR SR N S TR S N SR SN
1200 1400 1600 1800 2000 2200 2400 2600 2800

Energy [keV
H*E‘%ﬁé‘?ﬁﬁ%%ﬁﬁﬁ*%%ﬂ%iﬁ: BEREKXK, tHEELRT
= X HI0vpBBR
PandaX-4T4H T BA LI & R HYF = EARR I
(Run0+Run1) : TFF >2.1X 102 yr (90% CL)
REBEEE AKHPandaX-20TIEFS B EHBIFHLER

% ek

25



SARTPC--NEXT

Cathode Anode

E . ... Electroluminiscence : : i >
0 T, 92 Pl .
0 : —_ 2 A |1 Z
A = A |2
< ] I - T
o . PR 5 I ;
Ol |
N i . ; @
| |2
. wn
. Gas Xe | =
EL region
g 600 - . ; .
£ 400 82
h:'l 200 0 664 666 668 670
=
o
0 - = - T
650 700 750 800 850 900 e e
Time (us) 7 " 7 o

NEXT-White: 5kg, 10 bar BEETHHEM TR 10keV @ QfE
LEFEEMEASE LS % 2

ERE:

Py



NEXT—Dbackground substraction
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PROTOTYPES
2009/2014
Demonstration of the
detector concept

ENERGY
PLANE

PRESSURE = TRACKING
VESSEL PLANE

PRESSURE
VESSEL
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NEXT-WHITE
(NEW)
2015/2021
Background model
assessment
2vpB measurement

for 136Xe

NEXT-100
2024/2027
Scalability
Background improvement
Neutrinoless double beta
decay search in 136Xe

Laboratorio
Subterraneo
Canfranc

Laboratorio
Subterraneo
Canfranc

o

NEXT-HD
2027?
Neutrinoless double beta
decay search through
inverted neutrino mass
ordering

NEXT-BOLD
Barium tagging for

- background-free experiment

inverted neutrino mass
ordering

28



PandaX-Il|

I

I -

| - Electronics
A= :
l - T
) HaH
e e S s )
— Y Micromegas
readout plane
Field cage
| SS vessel

<«— (Cathode HV

5NEXTAEPandaX-IiEH B FEE

EEPSREZMEXZ@ LB R RBXxF



JExenonByTPC-- NvDEX

82SeF,

SRS
2R

{ Topmetal J

SRRRRRARAERRE ERRRRRRERAEM

£ FHCMOS

KRR

| |
==

e

Sensors

1%

~

’
S

>,
(s

Q1E(2.996 MeV)
EERARIR
REE 73

=)
B 12

[ §
UL

82Ga
B4 HY

1 .
_ -
! .
! E
o | ]
[ I .
(=] i
[ I ]
c i
D | i
7_..__ ]
A E
=, -
A_ N
L_ B
=k E
[av i a
X ]
] m
! E
! ]
]
AN o -
> “ > =
n | 1
1] 1 o N
F 1 Fn° 4
3 | L E
g | \ @ ]
| - ]
o © ]
- " c J
8 | 2 §
- | o -
| S :
____,___“_ ______ 1 i
N 8 8
= =] e
(4K) Auamsues 19 %06 ¥* L

et LALL UL LA DL

450 500

400
Se exposure (kg*yr)

30082 350

100 150 200 250

50

(@]
(90




IR A—KamLAND-Zen

]lv A"/ S A ° T C AN,

KamLAND-Zen 400

Nylon balloon R 1.54 m

Xenon 320 - 380 kg

Present

1 9O O O O Gl

KamLAND-Zen 800

Nylon balloon R 1.90 m

Xenon 745 kg

Future

KamLAND2-Zen

Xenon 1 ton

world top performance

target (mgp> ~ 40 meV

target <mgg> ~ 20 meV
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10% yr (90% CL)
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G 4
it ‘ Partial Fill Scintillator Tellurium
A

\ \--"
g‘ %g | Phase | Phase

-~

i

Mo ) || S || 2017-2019 2022-2025 2025-
( A% NN 905 tonnes of 365 tonnes LAB 792 tonnes LAB 792 tonnes LAB

N 3" R\ \ : ultrapure water + 0.6 g/L PPO + 2.2 g/L PPO + 2.2 g/L PPO + BHT
./ B\ | + bis-MSB + DDA
| T 7 + 3.9 tonnes "Te

Great advantage to study backgrounds without the target

o
o B

b % it IR GEIE(TRE)
- %

',:*.“,:3 s, VPP > 2 10% yr (90% CL)
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90% CL exclusion limit

— 110"
> ]

S »

. ® .
| ° ]
ol;—q ] 10 1

1 5 1 = 1 1 %
o ¥ o)
\¢

* Numbers are quoted from results shown in Neutrino2022 Conf. and the North
America — Europe workshop on future OvBB experiments in 2021.
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mgg [MeV]

Concept of the experiment

20 kton;& Al > 100 ton 130Tem);
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i) e S RSN

" Jinping Neutrino
l Experiment
Ton-Scaled Constructed Load NdLS for

Stratified LS Pure Water pp solar neutrino
Prototype 8B solar neutrino and NLDBD
et
| ' ! tratifie
2024 2%26 |2028 20+30 2032 +
R&D for NdLS
9]0 0 ple
| ® Nd-15089Q1ES (3.37 MeV)
| i ® SLIIWMIUBRENZIZENE, W%FEMETHITH
|| / ;E
! L\ o SRRBEFRYUMERREINIRIETBERA, LW
7 - TR, AIERE(R B F AR
A ® TE1%XRIANAEIIZZLLH. BEE5THE3%@1 MeV,
724" Nd-150#8 ¢ & #91.46 ton-year v, Nd-150H9EFHIT
PRG T

Nd-150: 6.45 X102 yr(90% C.L.)

SEFSERIIEAL@ LS %2 HokF



X Ovpp SEERBR
é;w%w%m‘

2B T — SR FREARY IR R 81 E

Mpp = 3

Eg10—1
c
(=]
2
>
m V =
Experimental state-of-the-art bp g-e ] g
(7]
| -
(7]
3

1000 826 I I 1 g o
- °
Lo ]

136Xe
Next gene!ation goal 10°
- Cup,, Cup,, Cup, L& N Pan, ka Ng ngy,
D 1D, ID.;,. ~GENp_ " Oxyy Qax.,, MAnp. Xty X0
r [/8 10, 00 DQ_ zen

00 RS BENMTRERSHE
% B ) S 225 )
104

N ERTERNER, FTRERNS TR
Lightest neutrino mass [eV] _ . N
ITREXNEIERVER
SEVSEIZIEAz@ LB 2 A3 KF

35



R FRRY[E]
NEEE
AR

EREAREERISHE

R IR RIRS A AT E MR LIRS

LR
A A
S

R

EEGHEIRS : g ,,,%, 275 i
e

EHMFTAEREES %“ Py
wazED, SERE & @
] WMETE (MRKFE)
124
27,
RERR,

e
=

FRFEERS

zournmesase  (QRAD

EEPSREZMEXZ@ LB % R

RS #4151
BT 295

BB X




2B E N OvBP3LLE

«— Electronics

Micromegas
readout plane

Field cage

SS vessel

Ge Array (200 detectors)

pressure chamber inner copper shielding

<— low voltage
= & optic fiber

high voltage

TPC field cage focusing and read-out plane
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