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DARWIN: sensitivity to the  decay of 136Xe0νββ10

Fig. 8 shows the time evolution
:::::::
fiducial

:::::::
volume

:::::
mass

::::::::::
dependency

:::::
(top)

:::::
and

::::
time

:::::::::
evolution

:::::::::
(bottom) of the

DARWIN half-life limit sensitivity (90% C.L.) calcu-
lated with the figure-of-merit estimator (see Sect. 6.1)
for the baseline and di↵erent optimistic scenarioswith

:
.
::::
The

:::::
latter

:::::::
assume reduced spatial separation thresh-

old ✏, intrinsic and external background rates. Fig. 9
translates the half-life limit sensitivity to the e↵ective
Majorana neutrino mass m�� using Eq. (1), where the
m�� range corresponds to the range of published nu-
clear matrix elements [36]. Under the conservative base-
line assumptions, DARWIN reaches a m�� limit of [18-
46meV]. The neutrino dominated scenario yields a limit
in the [11-28meV] range.

Future dedicated neutrinoless double beta decay ex-
periments using

:::::
either

:
136Xe , like KamLAND2-Zen

(m�� : 25-70meV, after 5 yr), PandaX-III (20-55meV
, 5 yr), NEXT-HD (13-57meV, 10 yr) [?] and nEXO
(8-22meV, 10 yr),

::
or

::::::
other

::::::::
isotopes

:
are aiming for

a similar m�� ::::::
science

:
reach as DARWIN. They are

complemented by experiments using other isotopes like
SNO+-II (130Te, 20-70meV, 5 yr), CUPID (130Te

/ 100Mo, 6-17meV, 10 yr) and LEGEND-1000 (76Ge,
11-28meV, 10 yr). Unless otherwise stated, the values
are taken from [37].

:
,
::
as

::::::
shown

:::
for

::::::::::
comparison

::
in

:::::
Table

::
4

:::
and

:::
in

::::
Fig.

:
8
:::::::::
(bottom).

:

The objective of detecting particle dark matter with
a sensitivity down to the neutrino floor requires the
DARWIN observatory to be an ultra-low background
experiment. It additionally features a high 136Xe tar-
get mass, excellent energy resolution and single site
discrimination capability. In the presented baseline sce-
nario DARWIN will reach the same order of sensitivity
for the neutrinoless double beta decay as other proposed
dedicated experiments.

:
a

::::::::::
sensitivity

:::::
that

:::::::::::
approaches

::::
that

::
of

:::
the

::::::::::
tonne-scale

::::::::
proposed

::::::
0⌫��

:::::::::::
experiments. Un-

der more optimistic assumptions, requiring adaptations
to the baseline design, DARWIN will explore the full
inverted hierarchy and will compete with the most am-
bitious proposed 0⌫�� projects.
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