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Search for Neutrino-less Double Beta Decay AL = O

GERDA
. very good
Ge detectors Majorana y9g o=
lowest background
LEGEND
liquid noble gas EXO
xe nEXO
loaded liquid KamLAND-Zen large detector masses
scintillator KamLAND2-Zen
Xe, Te
SNO+

gaseous detectors  SuperNEMO
Xe, Se,Nd,Ca NEXT tracking

PANDA - X

CdZnTe detectors COBRA
larger variety of isotopes

cryo bolometers Te CUORE .
new techniques

cryo +light Te, Mo Cupid, AMoRe

running in preparation R&D and future projects




Search for Neutrino-less Double Beta Decay

AL 20

D largest contributor

3 MPI (Caldwell, Hofmann, Lindner),
GERDA 3 Uni (Jochum, Schonert, Zuber) (BMBF, MPG)
Ge detectors Majorana 1 MPI/Uni (Mertens)
3 MPI (Caldwell, Hofmann/Hinton, Lindner),
LEGEND 5Uni (Jochum, Kroninger, Mertens, Schonert, Zuber)
Institut fur Kristallzichtung Berin
liguid noble gas EXO _ L
X 1 -2 Uni (Anton, Fierlinger)
€ NEXO
loaded liquid KamLAND-Zen
scintillator KamLAND2-Zen
Xe, Te
SNO+ 1 Uni (Zuber)
gaseous detectors  SuperNEMO
Xe, Se,Nd,Ca NEXT
PANDA - X
CdZnTe detectors COBRA 3 Uni (G6Rling, Hagner, Kréninger, Zuber)
cryo bolometers Te CUORE
cryo +light Te, Mo Cupid, AMoRe 1 Uni (Enss, Gastaldo), KIT (Blumer)
_ running in preparation R&D and future projects



Search for Neutrino-less Double Beta Decay

GERDA 3 MPI butor
3 Uni biggest involvement
Ge detectors Majorana 1 MPI,
3 MPI I I
LEGEND _ largest discovery potential
4 Uni
liquid noble gas EXO _ o
Xe 1 -2 Uni (Anton, Fierlinger)
nEXO
loaded liquid KamLAND-Zen
scintillator KamLAND2-Zen
Xe, Te
SNO+ 1 Uni (Zuber)
gaseous detectors  SuperNEMO
Xe, Se,Nd,Ca NEXT
PANDA - X
CdZnTe detectors COBRA 3 Uni (GoRling, Hagner, Kréninger, Zuber)
cryo bolometers Te CUORE
cryo +light Te, Mo Cupid, AMoRe 1 Uni (Enss, Gastaldo), KIT (Bliimer)
_ running in preparation R&D and future projects



EXO 200 / nEXO AL =0

liquid Xenon TPC enriched in 136Xe (80.6 %), charge and light detection

WIPP NeW MGX'CO USA ~___— TPCmodules
Avalanche -y ;
aqE ~ 88 keV FWHM rvobserves /MO0, rsior sy o
prompt scintillation /@7 . "v - 'e'_. e :
self shielding, multi site recognition @%
EXO 200: 170 kg...,. total / 80 kg...,. active volume -
-8kv ) ]
results: i b e
180 kg-yr exposure published
sensitivity 3.8-102° yr
08 b 1025 ¥ o
T1/2 > 18 10 yr 4;. B 8 5: ﬁj
. 5 24 ] :
background in ROI 3 of & 87 1t H ]
150 / FWHM-tisgrope yr £ f e
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5000 kg | | R, = L |

R&D on Ba tagging PRL 120 072701 (2018)

goal T,,°80>4.1.102" yr

background in ROl ~ 0.6 / FWHM tiqpeyr

arXiv 1710.05075



NEXO ALz0O

liquid Xenon single TPC
5000 kg enriched [IXe
expected to be at SNOLAB

Underground
cavern

iImproved performance:
energy and position resolution é .

Access tunnel

R&D on Ba-tagging
‘—élol"
plan: nEXO §
5000 kg .
. x
R&D on Ba tagging
0Odb . 27 —— Baseline Conce,
goal _ T1/2 >4.1 10 yr -== 2uBB-only Backgprtound
background in ROl ~ 0.6 / FWHM-t,,,peyr W7 o

. Livetime [yr]
arXiv 1710.05075



KamLAND-Zen AL 20

3 m diam. ballon: liquid scintillator loaded with enriched Xenon
iInserted into KamLAND

(E ~ 250 kev FWHM - ., ,_‘N?u(rinoless Physicist
results: 383 kg Xe / 110 Kgjgope i FV
~ 600 kg-yr

T,,030% 10.7-10%5 yr
sensitivity  5.6-10%° yr
background in ROl ~ 100 / FWHM t,.-yr

PRL 117 082503 (2016)
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5 102 E_: ) — 136 OvBB 2 750kg Xe o
S A Dt goal sensitivity
3 oF | Ty 08 4.6.10% yr
= E &0 f
N K -11 H* ‘ background ~ 10/ FWHM-t_,,.-yr
| plan: KamLAND2: 1000 kg
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Cuore @ LNGS AL #0O

calorimetry at mK temperature
in natural TeO, crystals 30Te (30%)

CUORE 750 kg TeO, (206 kg 3°Te)
088 crystals

results:
86.3 kg-yr (24 kg-yr 13°Te)

qE ~ 7.7 keV FWHM
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goals:
goal sensitivity

T,.,0 80> 9.5.10%5 yr

background
~ 180/ FWHM'tisotope'yr CUORE => CUPID (might interest german groups)

potential upgrade with calorimetry + light

AMORE (Korea) large funding, sensors from D



COBRA @ LNGS

room temperature CdZnTe detector with coplanar-grid

several isotopes

results: 234.7 kg-d

Isotope N /10%° b

T1/290% C.L. K

(] i) [10%y]
cd 6.59 213.97 . 1.6 0.07
1287 8.08 65.570° 1.9 0.17
7n 0.015 45.170° 6.8 x 107% 0.06
130Te 8.62 3.670% 6.1 0.14
Hecd .73 2.7H), 1.1 0.27
plan:

finish detector characterization and
upgrade to COBRA XDEM in 2018

with larger detectors
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Ge detectors:
GERDA & Majorana Demonstrator
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makes sense to grow larger (background goal for LEGEND 200 alm ostreached)



Search for Neutrinoless Double Beta Decay AL = O

new collaboration formed LEGEND
Majorana + GERDA members + others

use GERDA concept and _ _ e
staged approach to 1000kg t one worldwide collaboration on "°Ge

LEGEND 200: first 200kg in GERDA setup @ Gran Sasso

A 76Ge available for 150kg of detectors

A funded by NSF, INFN, MPI, BMBF

sensitivity > 1028 yr

LEGEND 1000: 1000kg phase depends on US down selection process
same for nEXO



