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Figure 15. Background-subtracted �� fit. Left: background-subtracted data superimposed to the ��
expectation according to the T 2⌫

1/2 reported in [33]. The normalization and background-subtraction
systematics are shown with red and green bands, respectively. Right: background-subtracted
data superimposed to the post-fit 2⌫�� distribution 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�� (⇠ ±2⇥FWHM).

The pre-fit distributions (left) and the fit outcome (right) are shown in Fig. 15. The fit

yields a �2/dof of 30.2/30 (p-value=46%). The best-fit value for the 0⌫�� rate is pushed to

the physical limit of zero. Marginalizing with respect to all other parameters in the fit, a

lower limit for the corresponding half-life of T 0⌫
1/2 > 1.3⇥ 1024 yr at 90% C.L. is obtained.

The expected median sensitivity at the same C.L. is T 0⌫
1/2 > 2.9 ⇥ 1023 yr, significantly

below the inferred one. This discrepancy arises from the negative rate observed in the

energy region around Q��, which deviates from zero (null signal) in ⇠2.1�. According to

MC studies, the probability of obtaining a result that is at least as incompatible with a

null signal as the obtained one is 0.5%. Using the same phase space factor and nuclear

matrix element assumptions as in Sec. 5.1, this half-life lower value translates into an upper

limit for the Majorana neutrino mass of hm��i<0.48–2.07 eV. The fit also yields a best-fit

value for the rate of 2⌫�� events which corresponds, as expected, to a 2⌫�� half-life fully

consistent with the one reported in [19] using the same background-subtraction analysis

methodology.

6 Summary and conclusions

Although originally beyond its scientific goals, the NEXT-White detector has been fully

exploited in order to perform a demonstration of the 0⌫�� search capabilities of the NEXT

technology. While a competitive result cannot be achieved due to the limited fiducial

xenon mass (3.50±0.01 kg), the excellent performance of NEXT-White has provided a
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