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Unrealistic to simulate/model for likelihood fit. Must be efficiently discriminated and cut

Three Handles on LF Noise:

1. Pulse Shape Discrimination Multivariate Discrimination with

2. Cryostat Vibration Intensity Boosted Decision Tree (BDT) Cut

3. Detector-Detector Raw Data Correlations

Correlated Detector-Detector LF Noise
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Events at high radius receive reduced amplification, are

reconstructed at lower energy. Must remove for likelihood fit

Model reduced amplification events’ radial distribution using

data below calibration lines

Model reduced amplification events’ energy distribution with

voltage map

Design cut to remove radial regions where reduced
amplification events fall
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Run 3 Final Spectrum
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Intervals |between events used to set limit at WIMP o, incompatible with data

Run 2 Final Event Spectrum
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Use particle background models to set profile likelihood WIMP limit. The profile likelihood limit improves WIMP

o, sensitivity and is not an exclusion only method. 7
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e P value = 0.988 that data are [1808.09098]
consistent with background model
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Primary calibration feature is the "'Ge
electron-capture K-shell decay,
producing a 10.37keV electron recoil
Variable detector gain necessitates
calibration + correction

Majority of energy correction is from
variation of detector voltage from
current, which was measured

Small additional energy corrections
from base temperature, event

position
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Two uncorrelated BDT variables are formed using the three different handles on discriminating LF noise

BDT branch B

0.2

0.15|

0.1

0.05¢

-0.05

=0.1.}

=0.15

bifurcated * i %
cuts : :

.
.

| .o
pass both ¥
i

s,

| - events surviving other quality cuts|

-0.1 0 0.1 0.2 0.3
BDT branch A

LF Noise Event Leakage

Branch A : primarily pulse shape discrimination information
Branch B : primarily cryostat vibration and detector-detector correlation information
Bifurcated analysis indicates 0.4 + 0.1 LF noise event leaking past cuts
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¢ signal box based estimate
¢ bifurcated analysis estimate

Cross-check of uncorrelated cuts:
1) loosen bifurcated cuts
2) update bifurcated leakage estimate
3) count new events in signal box
minus new signal events
compare (2) and (3)
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