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background by a factor of 5. The number of 37Ar events
is estimated by calculating the exposure of the xenon to
cosmic rays before it was brought underground, then cor-
recting for the decay time before the search [73]. A flat
constraint of 0 to three times the estimate of 96 events is
imposed because of large uncertainties on the prediction.

The NR background has contributions from radiogenic
neutrons and coherent elastic neutrino-nucleus scatter-
ing (CE⌫NS) from 8B solar neutrinos. The prediction
for the CE⌫NS rate, calculated as in Refs. [54, 64–66],
is small due to the S2>600 phd requirement. The rate
of radiogenic neutrons in the ROI is constrained using
the distribution of single scatters in the FV tagged by
the OD and then applying the measured neutron tag-
ging e�ciency (88.5± 0.7%). A likelihood fit of the NR
component in the OD-tagged data is consistent with ob-
serving zero events, leading to a data-driven constraint
of 0.0+0.2 applied to the search. This rate agrees with
simulations based on detector material radioassay [62].

Finally, the expected distribution of accidentals is de-
termined by generating composite single-scatter event
waveforms from isolated S1 and S2 pulses and applying
the WIMP analysis selections. The selection e�ciency
is then applied to UDT single-scatter-like events to con-
strain the accidentals rate.

FIG. 5. The 90% confidence limit (black line) for the spin-
independent WIMP cross section vs. WIMP mass. The
green and yellow bands are the 1� and 2� sensitivity bands.
The dotted line shows the median of the sensitivity projec-
tion. Also shown are the PandaX-4T [26], XENON1T [25],
LUX [28], and DEAP-3600 [74] limits.

Statistical inference of WIMP scattering cross section
and mass is performed with an extended unbinned pro-
file likelihood statistic in the log10S2c-S1c observable
space, with a two-sided construction of the 90% confi-
dence bounds [54]. Background and signal component
shapes are modeled in the observable space using the
geant4-based package baccarat [75, 76] and a custom
simulation of the LZ detector response using the tuned

FIG. 6. Reconstructed energy spectrum of the best fit model.
Data points are shown in black. The blue line shows total
summed background. The darker blue band shows the model
uncertainty and the lighter blue band the combined model and
statistical uncertainty. Background components are shown in
colors as given in the legend. Background components from
8B solar neutrinos and accidentals are included in the fit but
are too small to be visible in the plot.

nest model. The background component uncertainties
are included as constraint terms in a combined fit of the
background model to the data, the result of which is also
shown in Table I.
Above the smallest tested WIMP mass of 9GeV/c2,

the best-fit number of WIMP events is zero, and the data
are thus consistent with the background-only hypothesis.
Figure 5 shows the 90% confidence level upper limit on
the spin-independent WIMP-nucleon cross section �SI as
a function of mass. The minimum of the limit curve is at
m� = 30GeV/c2 with a limit of �SI = 6.5⇥ 10�48 cm2.
For WIMP masses between 19GeV/c2 and 26GeV/c2,
background fluctuations produce a limit which is below
a critical discovery power threshold, ⇡crit = 0.32, and
for these masses the reported limit is set to the limit
equivalent to ⇡crit [54]. The background model and data
as a function of reconstructed energy are shown in Fig. 6,
and the data agree with the background-only model with
a p-value of 0.96. LZ also reports the most sensitive
limit on spin-dependent neutron scattering, detailed in
the Appendix. A data release for this result is in the
Supplemental Materials [77].
The LZ experiment has achieved the highest sensitivity

to spin-independent WIMP-nucleon scattering for masses
greater than 9GeV/c2 due to the successful operation
of an integrated detector system containing the largest
dual-phase xenon TPC to date. LZ is continuing opera-
tions at SURF and will undertake further detector and
analysis optimization to search for a broad range of rare-
event physics searches, including WIMPs, neutrinoless
double-beta decay, solar neutrinos, and solar axions [78–


