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Large Underground Xenon

• WIMP direct detection 
experiment

• Xenon dual-phase TPC

• Underground operations 
start at Sanford 
Laboratory in 2012

• Large: 350 kg Xe, 100 kg 
fiducial; very strong 
discovery potential
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The LUX Collaboration
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LUX Anatomy
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LUX Anatomy
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LUX Signals

• S1: scintillation 
photons

• S2: ionization 
electrons

• 3D event 
position 
reconstruction
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ER / NR discrimination

• Provides ER background 
discrimination

• >99.5% ER rejection

7



James Verbus - Brown University The LUX Dark Matter Experiment

Background Reduction

8

• Go Underground (~10-7 reduction 
in muon flux)

• Water Tank ( 8 m dia, 6 m height)

• Xe self-shielding

• Manage internal backgrounds

• Materials screening program

• Remove Xe contaminants 
(Kr-85)

• Minimize Rn exposure (α,n)
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Sanford Laboratory at Homestake
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• Homestake gold mine retired in 2000

• 8000’ deep

• 370 miles of tunnels

• Homestake Solar Neutrino 
Experiment - 2002 Nobel Prize

• LUX in Davis Cavern - 4850’ level
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The LUX Surface Facility at Sanford Lab
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• Identical to underground floor plan

• Detector construction / testing done 
on the surface

• Sealed detector transport 
underground
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Surface Run01

• Demonstrate controlled 
cooldown using thermosyphon 
system

• Avoid gradients in HDPE and 
PTFE panels <10 K vertically 
and < 5 K horizontally

• Demonstrate stable 
operation at ~180K

• ~70 thermometers

• 1 atm Ar exchange gas

• 20 photomultiplier tubes + 
corresponding analog / DAQ 
electronics
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Surface Run02

• Currently underway

• Full signal chain

• 122 photomultiplier tubes + corresponding 
analog / DAQ electronics

• Charge sensitive preamplifier

• Data distribution and analysis chain

• 350 kg xenon

• First condensation

• Circulation / purification

• Storage and recovery system

• Water Tank

• Calibration System

• Going underground early 2012!
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LUX: The First 40 Days
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Summary

• Detector fully constructed in the 
Surface Facility

• Extensive testing of all subsystems 
above ground

• Surface Run02 currently underway

• Underground deployment: early 2012

• Significant discovery capability
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Thank You!
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Extra Slides
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Go Underground

• Reduction of Muon Flux

• Surface: ~1 / hand / s

• 4850’ (4300 MWE): 
~1 / hand / year
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Water Tank

• 8 m diameter, 6 m height

• 20 Photomultiplier tubes 
for muon veto
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Manage Internal Backgrounds

• Screen construction 
materials

• Remove Xe contaminants

• Kr-85

• Minimize Rn exposure - 
(α,n) in PTFE

19



James Verbus - Brown University The LUX Dark Matter Experiment

Xenon Self Shielding

• 100 kg fiducial region

• Shielding improves greatly 
by scaling up Xe mass
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Xe Signal Generation
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LUX DAQ
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DAQ POD Mode
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Purification
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