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The Xenon-100 detector

@ Two-phase (liquid + gas)

Phototub
o xenon detector
2 Anodey @ S1 signal: scintillation
0 o . . . .
Grid @ 52 signal: ionization

@ S1/S2 different for nuclear
recoils (= signal) and electron
recoils (= background)
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Xenon-100 data
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black = electron recoil events
red = nuclear recoil calibration data (neutron scattering)
blue = boundary of signal region in analysis
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Xenon-100 results — 2012
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LUX (Large Underground Xenon Detector) — 2013

Detector and analysis very similar to Xenon100
(somewhat larger target volume)
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The CRESST setup @ CaWO;, crystals
@ Scintillation and phonon
signals

@ Superconducting phase
transition thermometer
(use large dR/dT at T¢)
— cryogenic

@ Excess events seen

@ Possibly due to mismodelling
of Pb-210 background
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CRESST data
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CRESST results
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Possible explanation (arxiv:1203.1576)
Decay of 2'°Po (decay product of 22Rn, an unavoidable background)
210pg _, 206pp 4 o

with sputtering of secondary Cu atoms from clamps holding the detector.
o If o is detected: High E events — outside DM signal region
@ If o is not detected: Low E events — potential background to DM search

When realistic surface roughness is included:
@ Fewer sputtered Cu atoms reach the detector
@ Lower energy events — more likely to be background to DM search
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The DAMA setup

4: m concrete @ Very clean Nal(TI) scintillator
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or calibrating in the same running
s of the production runs

@ No signal/background
discrimination

@ Use annual modulation as

signature
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DAMA data
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DAMA fit
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XENON100 (2012)
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