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Outline 
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 General LAr R&D 

 SCENE: SCintillation Efficiency of Noble Elements 

 BNB 10-kg LAr prototype 

 BNB 1-ton LAr plans 

 



General LAr R&D at FNAL  

(most slides shamelessly stolen…) 
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 LArTPC and MicroBooNE 

 Materials Test System and Liquid Argon Purity 

Demonstrator 

 DarkSide and low radioactivity argon 



LAr TPC Program  
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MicroBooNE 
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MicroBooNE 
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http://www.fnal.gov/directorate/program_planning/June2012Public/

Brian_Rebel_lar_randd_june_pac_2012.pdf 



Underground Argon Purification 
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 Underground argon has 

lower radioactive Ar-39 

 Reduces WIMP search 

(and coherent scattering?) 

backgrounds 

 Stage 1 is VPSA plant on-

site in DOE Canyon CO2 

plant, Cortez, CO 

 Produces ~0.5 kg/day at 

few % purity 



Underground Argon Purification 
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 Stage 2 is cryogenic distillation 

column in PAB 

 Boosts VPSA output to 

<0.05% impurities at           

~1 kg/day 

 Plans to upgrade to 50 kg/day 

capability 
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SCENE 
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 Goal: measure scintillation 
and ionization response of 
liquid argon to low-energy 
nuclear recoils 

 Select mono-energetic 
recoils by tagging angle of 
scattered neutron 

 Use pulsed neutron beam 
at University of Notre 
Dame 

 Time-of-flight and PSD 
reduce backround 



SCENE Detector 
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SCENE Control Panel 
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SCENE Gamma Light Yield 
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Simple LAr PSD in SCENE 
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SCENE Purity / Drift Lifetime 
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Run 51: ~25 microsec livetime 



10 kg NCvAS Prototype 
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 SCENE cryostat has spare 

capacity – reuse or 

duplicate 

 Replace inner detector 

with 10 kg single-phase 

 View scintillation with 2 

R5912‐02MOD 8” PMTs 

 2 Goals: 

 Demonstrate capabilities 

 Evaluate backgrounds 

 



Target Location 
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Target Location 
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Background measurement at MI-12 
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 Lots of shielding around target: 2.6m iron +2.5m concrete 

 Attempted to measure beam-induced backgrounds with 

5” EJ301 scintillator cell 



More beam-coincident background than 

expected… 
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10 kg Shielding 
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 Repurpose COUPP water 

tank (~2.5 m) 

 Surround with lead and/or 

poly if need be 

 A fun possibility: make the 

cryostat movable to see 

how background varies 

with shielding 

 



Rough Schedule Highlights 
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 2012-08:  Inner chamber design ready 

 2012-11:  Inner chamber delivery, construct 

detector/PMT mounts 

 2013-01:  Cryocooler power tests 

 2013-04:  Finish detector calibrations 

 2013-05:  Beam back on!  Test runs 

 2013-07:  Full data-taking mode 

 



Ultimate goal:1 Ton LAr NCvAS Detector 
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 Single-phase LAr active 

volume, viewed by ~100 

PMTs in 4pi 

 Water tank size determined 

by 10 kg studies 

 If cosmogenic backgrounds 

are significant, can be 

instrumented as muon veto 

 Expect O(100) NCvAS 

events /year 

 



Extra slides 



DarkSide-50 

10/10/2012 B. Loer - FNAL Coherent NCvAS Workshop 30 

 First data-taking early 2012 

 Radon-suppressed clean 

room 

 50 kg underground argon 

(~33 kg fiducial) 

 4m boron liquid scintillator 

neutron veto  

 11m water-cherenkov 

muon veto/shield 

 


