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Figure 14. Energy spectra around the Q�� of 136Xe according to the background-model fit presented
in the text. Run-V (left) and Run-VI (right) data are superimposed to the best-fit background
expectations and the 0⌫�� signal corresponding to the obtained upper limit rate at 90% C.L. The
vertical dashed lines define a 100 keV region around Q�� . The number of observed and expected
events within this ROI is also displayed.

background events. The corresponding probability to observe 4 or more events is 13.8%. In

the absence of a 0⌫�� signal, a lower limit on T 0⌫
1/2 is inferred from the profile likelihood fit,

considering the entire energy spectrum. The inferred lower limit on the 0⌫�� half-life is T 0⌫
1/2

> 5.5⇥ 1023 yr at 90% C.L., while the expected median sensitivity is T 0⌫
1/2 > 2.9⇥ 1023 yr.

Relying on the phase space factor of [34] and on the nuclear matrix elements summarized in

[35] (referring to shell model [36–39], QRPA [40–44], EDF theory [45–47] and IBM [48, 49]

calculations), this result corresponds to an upper limit on the Majorana neutrino mass of

hm��i ⌘ |
P

i U
2
eimi| = 0.74–3.19 eV, being Uei and mi the elements of the neutrino mixing

matrix and the neutrino mass eigenvalues, respectively.

This analysis also provides a cross-check of the 2⌫�� measurement reported in [19]. The

main di↵erence between the two analyses is to explicitly consider the cosmogenic background

contribution in the one described here. As the cosmogenic background contribution is of

little importance compared to the radiogenic background contribution in the 2⌫�� energy

region of interest, similar results are expected. Indeed, the fit value for the 2⌫�� rate is

R(136Xe) = 335 ± 75(stat) ± 52(sys) yr�1. The measured rate excludes the null hypothesis

at 4.1 �, reproducing the median sensitivity found in MC studies. The corresponding 2⌫��

half-life is T 2⌫
1/2 = 2.16+0.67

�0.39(stat)
+0.47
�0.27(sys)⇥ 1021 yr, fully consistent with our measurement

[19].

The reduced-�2 of the fit, �2/dof=172.3/137 (p-value = 2.2%), points at a statistically

significant deviation between the data and the MC expectations, as was the case for the

radiogenic background fit in Sec. 4.3.

However, this poor goodness of fit is not expected to impact the �� results, as they

are e↵ectively derived from the comparison of the 136Xe-enriched and 136Xe-depleted data.
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