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(a) Tritium ER Calibration
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(b) AmBe and Cf−252 NR Calibration
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Figure 2: Left: Calibrations of detector response in the 118 kg fiducial volume. The
ER (tritium, panel a) and NR (AmBe and 252Cf, panel b) calibrations are depicted,
with the means (solid line) and ±1.28� contours (dashed lines). This choice of band
width (indicating 10% band tails) is for presentation only. Panel a shows fits to
the high statistics tritium data, with fits to simulated NR data shown in panel b,
representing the parameterizations taken forward to the profile likelihood analysis.
The ER plot also shows the NR band mean and vice versa. Gray contours indicate
constant energies using an S1–S2 combined energy scale (same contours on each plot).
The dot-dashed magenta line delineates the approximate location of the minimum S2
cut. Right: LUX WIMP signal region. Events in the 118 kg fiducial volume during
the 85.3 live-day exposure are shown. Lines are as shown on the left, with vertical
dashed cyan lines showing the 2–30 phe range used for the signal estimation analysis.

6 Result: Dark Matter WIMP Limit

The total number of events was only 160 in 85.3 live-days and 118 kg (Figure 2, right).
The distribution of those events is completely consistent with the ER background,
both in log10(S2/S1) as well as in terms of position in the volume. 0.64±0.16 back-
ground events total below the S1c-dependent NR band centroid were expected for the
initial LUX exposure [38], and 1 was observed, very close to that border. However,
this event is not automatically considered a “WIMP candidate” because a binary
decision is not implemented in terms of log10(S2/S1) to determine whether an event
is NR or ER, but rather the PLR assigns a continuous probability as a function of S1,
S2, radius, and z, based on the distributions of the backgrounds in these variables.
This method increases statistical power by not discriminating between interaction
types with a simplistic binary cut. In keeping with the combined-energy philosophy,
after vetting the WIMP Monte Carlo with the empirical NR band, S1 and S2 dis-
tributions were simulated together from the theoretical true recoil energy spectrum
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