
Figure 10. Projected sensitivity to the 136Xe 0⌫�� half-life and discovery potential for a NEXT
tonne-scale experiment located at LNGS. In order to reach exposure above 10 t yr (indicated with a
dashed line in the plot), a multi-module approach could be considered, as described in the text.

in sensitivity of 11%, while a background rate 5 times worse causes a drop of 30%. In

both of these cases, the experiment would still be competitive. Improvements on these

two parameters are either unlikely (an energy resolution of 0.5% FWHM at Q�� is already

near the apparent Fano limit of gaseous xenon) or pointless (a background rate an order

of magnitude smaller only improves the sensitivity by 7%). In contrast, improving the

signal e�ciency could be possible with more sophisticated data reconstruction and selection

algorithms [55] that could make use, for instance, of the signal events rejected with the

single-track cut (see figure 6). An e�ciency of 40% (compared to the ⇠ 25% of our baseline

scenario) would increase the sensitivity of NEXT-1t by about 60%.

The baseline detector design described in this study uses 1230 kg of enriched xenon

gas (1109 kg of 136Xe). Alternative detector masses were also studied to investigate the

scaling behaviour. In addition to the default configuration, simulation sets were generated

for detectors with dimensions 2 m in diameter and length (560 kg of enriched xenon) and

3 m in diameter and length (1890 kg), and no strong dependence of background index on

detector size was observed. Therefore, within mechanical constraints, the detector design

could be scaled up without major consequences in terms of background. This can be

elaborated on further by studying the radial dependence of events, as shown in figure 11,

where we represent the event rate as a function of the vertex radial position. Both signal

and background events are uniformly distributed throughout the detector, since there is no

self shielding like that observed in detectors using liquid xenon. This also implies that the

gas phase detector utilizes a larger portion of total volume as an active detector. The radial

uniformity of background events within the active volume could also allow for multiple

independent detectors without the need for excess isotope, which is a major cost factor
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