


On b I3 important on

any current particle physics roadmap

Observation would imply: It would inform us about:
Violation of lepton number (by 2!) . An explanation why neutrinos are
Neutrinos have Majorana masses so much lighter than other particles
(different than quarks and leptons, . Leptogenesis, a possible origin of
Schlechter and Valle, 1982) the baryon-antibaryon asymmetry
Neutrinos are their own anti-particles If neutrinos violate CP (DUNE/HK)
Neutrino absolute mass scale
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0l a decay

Observable
Combining NME with PSF we obtain the expected half-lives J. Kotila and F. lachello, Phys. Rev. C 85, 034316 (2012)
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Parameter space
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cCurrent status

Ovpp limit set OvpP sensitivity
experiment isotope M [kg] Ty [10% yrs] mgg [meV] LI [10” yrs] (pred.) mgg [meV] (pred.)
Gerda °Ge 31 5.8 140-300 8.0 120-260
Majorana °Ge 26 2.1 230-510 1.9 240-530
KamLAND-Zen 5% e 343 5.6 70-220 10.7 50-160
EXO oy e 161 1.9 130-370 1.1 170-490
CUORE S 206 0.7 160-730 1.5 110-500
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Global perspective
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Near-future
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Future

Experiment Iso. so. o ROI |epv |€sig E B 3? disc. sens. Required
Mass T /2 mgp | Improvement
kg, ., yr cts Iso.
e (V1| o] | 11| )| [ K] | [ )| moV) | B | o | 0
LEGEND 200 [62, 63] | ™Ge| 175 | 1.3 | [2,2] |93 |77 119 1.7-10%  [8.4-10*)40-73| 3 | 1 | 5.7
LEGEND 1k [62, 63] “CGe| 873 | 1.3 | [2,2] |93 |77| 593 2.8-10*  |4.5-10*") 1731 | 18 | 1 | 29
—— SuperNEMO [69, 70] %Ge| 100 | 51 | [4,2] |100]| 16| 16.5 4.9-107%  |6.1-10%°|82-138| 49 | 2 | 14
CUPID [59, 60, 71] 828e| 336 | 2.1 | [2,2] |[100| 69| 221 52-10* |1.8-10*"| 1525 |n/a| 6 | n/a
CUORE [53, 54] “0Te| 206 | 2.1 |[-1.4,1.4]|100] 81 141 3.1-107"  |5.4-10*°|66-164| 6 | 1 | 19
CUPID [59, 60, 71] 0Te| 543 | 2.1 | [-2,2] |100| 81 422 3.0-10*  |2.1-10%"f 11 26 |3000| 1 | 50
—— SNO+ Phasel [67, 72] |'*°Te| 1357 | 82 |[[-0.5,1.5]| 20 | 97 164 82-107% |1.1-10%}46 115| n/a |n/a| n/a
f—— SNO+ Phasell [68] 19076 7960 | 57 |[-0.5,1.5]| 28 | 97 | 1326 3.6-10%  |4.8-10%%) 22-54 | n/a |n/a| n/a
KamLAND-Zen 800 [61]|"*°Xe| 750 | 114 | [0,1.4] | 64 | 97 194 3.9-10%  |1.6-10%%47-108] 1.5 | 1 | 2.1
KamLAND2-Zen [61] |"°Xe| 1000 | 60 | [0,1.4] | 80 | 97 | 325 2.1-107%  [8.0-10%) 21-49| 15 | 2 | 2.9
nEXO [73] 195%e| 4507 | 25 |[-1.2,1.2]| 60 | 85| 1741 4.4-10%  |4.1-10%7) 9-22 | 400 [1.2| 30
NEXT 100 [65, 74] 9%e| 91 | 7.8 |[-1.3,2.4]| 88 | 37| 26.5 4.4-1072  |5.3-10%°}82-189| n/a| 1 | 20
NEXT 1.5k [75] 195%e| 1367 | 5.2 |[-1.3,2.4]| 88 | 37| 398 2.9-107  |7.9-10%) 21-49 | n/a| 1 | 300
PandaX-II1 200 [66] %5%e| 180 | 31 | [-2,2] [100|35| 60.2 4.2-107  |8.3-10*}65-150 n/a |n/a| n/a
-------- PandaX-III 1k [66] %5%e| 901 | 10 | [-2,2] [100| 35 301 1.4-10  9.0-10%%f 20-46 | n/a |n/a| n/a

Ea -
n Y Arxiv:1705.02996
. UsS

‘l ‘ UNIVERSITY LEGEND: O(264) collaborators

N

OF SUSSEX

SJIM Peeters, UK Input to the European Particle Physics Strategy Update, Durham, 2018.04.14



Approaches to the future

Modular (CUORE,LEGEND) Monolithic (SNO+,LXe)

NSAC review (US) Nov 2015: : : :
3 7 Kriodular and monolithic approaches both Tracking/PID will become important
offer advantages and disadvantages. However, I-E to suppress backgrounds and for

it is not possible to firmly conclude which interpretation,

approach will be optimal at this SRLQW’ ) )
PP P Q uneeRslY | in case of an observation.
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