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Introduction Data Analysis OVBP Sensitivity Projection
Double beta decay (2vBp) in '30Xe: Assumptions about the detector performance and selection criteria: The upper Iimrit on Ty, I1s calculated using the profile likelihood ratio
o 136Xe—136Ba + 2e™ + 2v; *Livetime for the projections: 1,000 days; (PLR) method, utilising the asymptotic one-sided profile likelihood
» Q-value at (Qgg = 2457.83 + 0.37) keV [ 1], *Energy resolution (o) at Qgg: 1% (24.6 keV) [7]; test statistic. For this, the signal and background models are
* Ty, = 2.16520.0166£0.0596r)x 102! years [2]; *Single scatter: minimal vertical vertex separation needed to combined in a unbinned likelihood function:
* |sotopic abundance of 136Xe in natural xenon: 8.86 %. dentify multiple scatter events of 3 mm [8]; " i pi 2
| - - o L(ps: {p}) = |usPo(E) + Yy Pi(E,1°, 2) Hg (ay,09),
Neutrinoless double beta decay OVBP: *Any event depositing more than 100 keV within a lus Number of _ = Fisiy SN o roond rates
* Neutrino is its own anti-particle (Majorana particle); window in the skin and/or outer detector is vetoed; signal events Ehniipiivicii | AU and respective
- - _ - - - - ] tainti
* Lepton number violation (AL = 2), and B—L violation; *Fiducial volume: r<688 cm (4 cm from the walls), and - | ) e
* Observation of a mono-energetic peak at the 2v3( Q-value; 2<z<|32.6 cm (2 cm above the cathode and |3 cm below the The sensitivity Is defined as the median 0% confidence level (CL)
+ Sensitivity* Mass Lo gate) — 5.6 tonnes of xenon (497 kg of 136Xe). upper limit on the number of signal events thal, would be obtained
Effciency\ lt — from a repeated set of background-only experiments.
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Abundance Bacl<ground\E2§g%Zthn Extensive Monte Carlo simulations of the backerounds due to S el e =L ; E
Rate radioactive contamination in detector components and the cavern : 2 ob ; E
* / . i = E |
for a flat background, well use a 3D PLR rock are generated using BACCARAT, a framework based on e oo b : E
- . . | . 1025 Projected Sensitivity (90% C.L.)_ E_._ rojected Sensitivity :O L 5
GEANT4 [9]. The model used in this analysis was constructed using I A Y S GRS
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The LUX-ZEPLIN (LZ) Detector the most recent material assays [ |1 0] and detector simulations. Livetime [days| Minimum vertical vertex separation mm|
NS TR A Figure 4: Projected OvBB sensitivity as a  Figure 5: Sensitivity for various assumed
- S - - - ota - N = - -
|7 is a 7-tonne tvvo—phase (||qU|d/gas) xenon time projection Counts Counts Counts  Table: Estimated backaround function of detector livetime and. dmmltr;\um separable vertex distances In
. . . . . _ : epth.
chamber primarily designed to look for dark matter interactions [3]. Detector components 210 23 233 counts for a livetime of | 000 For the expected LZ WIMP-search run p
't occupies the Davis Campus at the 4850 foot level (4300 m.w.e.) Rock Cavern Walls 32 84 16 days in the = 1o ROl and
X t | Rad 0.45 . . °
of the Sanford Underground Research Facility (SURF) [4]. Cleeurtrlizcl)n I?wdir;ed % nog  inner 967 kg mass (see fig 2) 36Xe OVBP Ty < 1.06 x1026 years (90% C.L, 1,000 days, no enrichment)
. . ' where LZ is most sensitive. , . . .
S 36Xe 2v303 <0.01 A dedicated post WIMP search run with with 136Xe enriched xenon:
Solar neutrinos (8B) 0.03
i Total 242 107 356
hgh voltags ota - /3> 136Xe OVBP Ty, < 1.06 %1027 years (90% C.L., 1,000 days, 90% !3¢Xe enrichment)
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