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FIG. 4. Fiducial event rate along the low-background data taking periods. Green dots (blue triangles) show the daily rates
corresponding to the 136Xe-enriched (136Xe-depleted) campaign. The horizontal red lines present fits to the data with 0-degree
polynomials, yielding p-values of 24% and 15% for Run-V and Run-VI, respectively.

2⌫�� contribution in the Run-VI data is taken into ac-
count. The subtraction systematic uncertainty is in-
troduced in the fit as a covariance matrix. The signal
normalization uncertainty is decomposed into the un-
correlated (isotopic composition) and correlated (num-
ber of xenon atoms and trigger e�ciency) contributions
between Run-V and Run-VI. Being energy-independent,
these errors are introduced in the fit as three nuisance pa-
rameters with Gaussian priors. With a �2/dof of 16.1/21
(p-value=76%), the fit yields a best-fit value for the
rate of 2⌫�� events of R(136Xe)=291±73(stat)±28(sys)
yr�1. The best-fit rate corresponds to a 2⌫�� half-life of
T 2⌫
1/2 = 2.34+0.80

�0.46(stat)
+0.30
�0.17(sys)⇥ 1021 yr. The rejection

of the null hypothesis reaches 3.8�, while the expected
median sensitivity is 4.1� according to the half-life re-
ported in Ref. [6]. The background-subtracted 2⌫��
event energy spectrum is presented in Fig. 5. This result
is compatible with the two previous measurements in Ref.
[6] (T 2⌫

1/2 = 2.165±0.0016(stat)±0.059(sys)⇥1021 yr) and

Ref. [7] (T 2⌫
1/2 = 2.23± 0.03(stat)± 0.07(sys)⇥ 1021 yr).

In an alternative analysis, a consistent T 2⌫
1/2 value is also

obtained by considering the background-subtracted blob
energy distribution instead of the event energy, as sum-
marized in the Appendix A.
A background-model-dependent fit of the event energy

has been performed in order to validate the background-
subtraction result. In this fit, the ��-candidates se-
lected in Run-V and Run-VI are jointly fitted to the
radiogenic background model. Apart from the rate of
2⌫�� events, the contributions from 40K, 60Co, 208Tl,
and 214Bi background events are also extracted. The
data superimposed to the best-fit MC are shown in
Fig. 6. The best-fit background rates are R(40K)=10±2
µHz, R(60Co)=14±2 µHz, R(208Tl)=40±2 µHz, and
R(214Bi)=6±3 µHz. The 2⌫�� best-fit rate is
R(136Xe)=334±78(stat)±54(sys) yr�1, corresponding to
a half-life of T 2⌫

1/2 = 2.14+0.65
�0.38(stat)

+0.46
�0.26(sys) ⇥ 1021 yr

FIG. 5. Background-subtraction 2⌫�� fit. The background-
subtracted data (black dots) are superimposed to the best-fit
MC (yellow histogram). The error bars correspond to the
statistical errors in Run-V and Run-VI.

(4.1� significance). The goodness of fit, �2/dof =
146.1/114 (p-value = 2.3%), reveals some limitations in
the simulation. However, the small di↵erence in the best-
fit T 2⌫

1/2 with respect to the background-subtraction fit
indicates that no significant bias is induced.

VI. CONCLUSIONS

In summary, the operation of the NEXT-White detec-
tor with 136Xe-enriched and 136Xe-depleted xenon gas
has enabled the measurement of the 2⌫�� half-life of
136Xe, using a fiducial mass of only ⇡3.5 kg. The anal-
ysis relies on two unique capabilities of the NEXT tech-
nology, namely, the topological signature of the events
and the direct subtraction of backgrounds. This back-
ground subtraction technique, novel in the field, o↵ers re-


