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Which Isotope?

« can you make into a detector?
« can you put into a detector?
« can you isotopically enrich?

better for backgrounds

higher phase space
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TABLE 1. Properties of candidate Or 33 isotopes.

Percent Element G" MO 7?;’2 for  Tons of Equivalent Annual world Natural ~ Enriched 0Ov/2v
Q natural cost [5] [10714/}!1‘) (avg) 2.5 meV isotope for natural production [5] element cost at $20/g rate [2.8]

Isotope (MeV) abund. ($/kg) [6] [71 (10 yrs) 1 ev/yr tons (tons) (SM) ($M) (1078)
48BCa 4.27 0.19  0.16 6.06 1.6 2.70 31.1 16380 24 x 10 2.6 622 0.016
6Ge 2.04 7.8 1650 0.57 4.8 3.18 58.2 746 118 1221 1164 0.55
828¢ 3.00 9.2 174 2.48 4.0 1.05 20.8 225 2000 39 416 0.092
%7 3.35 28 36 5.02 3.0 0.93 21.4 763 1.4 % 106 27 427 0.025
100Mo  3.04 0.6 35 3.80 4.6 051 12.2 127 2.5 X 1P 4.4 244 0.014
Mopg 200 11.8 23000 1.18 6.0 0.98 26.0 221 207 5078 521 0.16
16cg 281 7.6 2.8 4.08 3.6 0.79 22.1 200 22 % 10* 0.81 441 0.035
246p 229 5.6 30 221 3.7 1.38 41.2 736 2.5 X 109 22 825 0.072
B0Te 253 345 360 3.47 4.0 0.75 236 68 ~150 24 471 0.92
36xe 246 8.9 1000 3.56 2.9 1.40 45.7 513 50 513 914 1.51
ONd  3.37 5.6 42 15.4 2.7 0.37 13.4 240 ~10* 11 269 0.024
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Double Beta Decay Allowed Parameter Space
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- underlying figure by S. Pascoli in RPP 2013 “Neutrino
m [CV] Mass, Mixing and Oscillations”, itself an update from S.
MIN Pascoli and S. Petcov, PRD 77, 113003 (2008)
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Current Limits and Future Goals

.. gNN m2 2 mfes

® Present best limits: — =Gudh (M[’” + %Mﬁi’m) —
A

e 136Xe (KamLAND-Zen): T12 > 1026 yrs 10° e

® 76Ge (GERDA): T12 > 1026 yrs Excluded by current Ovpf experiments
e 130Te (CUORE): T1/2 > 3x1025 yrs 102

NME ambiguity

Inverted
® Future goal: g __________________________________________________________
. . £ t-¢ tion goal
~2 OoM improvement in Ti , 105 NOXraeneiation sae =
E Normal = Inverted
e Covers 1O Normal s
¢ Up to 50% of NO 1 == Lng
® Factor of ~few in A ot ’
'1 1 I\\Illl \‘ 1 1 II\III‘ 1 1 I |
® An aggressive experimental goal 101 o’ 1 10 102 10°

mlightest [meV]

Detwiler Neutrino 2020

2025/12/17-18 48



dows. In order to compare different experiments, we
rewrite the sensitivity formula Eq. 2 as

Tlo; 2[3[3 o : M norm 9
n2-Ny )] B (3)
I B b 1s tl lefined back
where = 1s the redefined back-
: (Men -t/ Misotope ) - ROI
Men-t

1s the normal-

eground index, and Myorm =

ROI Misotope

Chinese Physics C Vol. 41, No. 5 (2017) 053001

2025/12/17-18 49



