
Markus Horn
on behalf of the LUX collaboration



Markus Horn - The LUX experiment

Overview
• Direct Dark Matter search with LUX

– collaboration, implementation, u/g operation

• LUX first results

– WIMP sensitivity: PRL 112, 091303 (2014)

• Calibrations

– tritiated methane

– neutron (DD) calibrations

• What’s coming next? 

– Run 4 and re-analysis of 2013 data

2



Markus Horn - The LUX experiment

LUX Collaboration
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LUX direct Dark Matter search
• Elastic scattering of WIMPs off target nuclei

• Two phase liquid xenon  
time projection chamber
– scintillation (S1) and ionization (S2) signal
– 350 kg of xenon, ~120 kg fiducial
– Ti cryostat, 122 PMT, PTFE paneling 
– 49 cm max drift length

• LUX @ Sanford Underground Research Facility  
Lead, South Dakota, USA
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LUX in pictures
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LUX first results (2013)
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LUX first results (2013)
• PRL 112, 091303 (2014)

– 7.6 × 10−46 cm2 @33 GeV/c2 

• unprecedented low-WIMP- 
mass sensitivity
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What has happened since?
• End of 2013: high-stats calibration (see next)

• Early 2014: optimizing grids HV, “conditioning”
- Increased extraction field by 17%

• Run 4 started in Sep 2014, with multiple high-stats 
calibrations throughout the 300-live days WIMP 
search data run. 

• ~100 live-days accumulated so far,  
continue until June 2016

• We also had more than a year to  
look at the data and improve our  
analysis (see next)
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LUX (2013)
WIMP
Search

Calibrations: CH3T
• Tritiated methane - an excellent  

electron recoil calibration source
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• low energy ER
• light & charge yield 

measurement (in situ)
• high statistics 

calibration (~150k)
• detector efficiency 
• ER/NR discrimination 

studies

Preliminary
LUX
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Calibrations: DD neutrons
• 2.45 MeV neutrons from 

external (D-D) generator
• x-y position reconstruction 

from hit pattern
• Δt: z' separation
• θ: energy calculation
• double scatters → charge yield
• single scatters (incl. charge 

yield) → light yield
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Calibrations: DD neutrons
• Low-energy yield measurements

- QY down to 0.8 keVnr

- LY down to 1.2 keVnr

• 105 live hours data

• in depths studies of 
systematics

• Publication in preparation

• NEST update to follow with 
physics motivated fit

• to be included in  
Run3 re-analysis
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LUX Measured Qy; 180 V/cm 
Manzur 2010; 1 kV/cm 
Manzur 2010; 4 kV/cm
Z3 Horn Combined FSR/SSR; 3.6 kV/cm
Sorensen IDM 2010; 0.73 kV/cm
Szydagis et al. (NEST v1.0) - updated

LUX Measured Ly; reported at 180 V/cm 
Manzur 2010; 0 V/cm
Horn Combined Zeplin III FSR/SSR;  
3.6 kV/cm, rescaled to 0 V/cm
Plante 2011; 0 V/cm 
Aprile 2009
Szydagis et al. (NEST v1.0) - updated
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Run 3 re-analysis & Run 4
• Higher dataset acceptance (increase statistics)
• Change from non-zero response for low nuclear recoil events
• Updates to pulse finding algorithm
• Updates to position reconstruction algorithm
• Explored potential larger fiducial volume range (for PLR)
• Taking into account non-uniformity of electric field
• Improved fit to calibration data for energy scales
• Update to background model
• Additional nuisance parameters (PLR)

                     —
• Run 4 started in Sept 2014
• Expected improvement  

over 2013 sensitivity: x2 – x4

➡ stay tuned for new publications!
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Thank you!
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BACKUP
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WIMP Search Events and Fiducial Volume
• These are all events before ER/NR discrimination
• Comparing result to 2013 analysis (118 kg)
• Some small changes to position reconstruction, S2 energy
• Explored larger fiducial volume range as a function of 

background model prediction for PLR
• Potential gain in total kg.days exposure
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