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Signal and background in MiniCLEAN 
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•  Signal:  
–  Have measured LAr nuclear recoil scintillation yield, using 

MicroCLEAN.  
–  Will calibrate MiniCLEAN directly using radioactive sources. 

•  Background: 
–  Ar-39 betas and gamma rays: use Pulse Shape Discrimination (PSD) 
–  Neutrons: shield, fiducialize, tag (see talk by K. Palladino) 
–  Rn daughters: limit exposure, fiducialize  
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Exchanging LAr for LNe 
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MicroCLEAN 
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Sample scintillation pulse in LAr 
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Large and well-understood signal yield 
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MicroCLEAN provides a baseline for MiniCLEAN optical signal 
yield simulations. Require 6.0 pe/keV to reach MiniCLEAN spec) 
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PSD in MicroCLEAN 
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PSD in DEAP-I (preliminary) 
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Need 4π coverage, fiducialization to reduce radon daughter backgrounds 
and thereby further improve PSD limits. 
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Inner vessel with spools 
inside outer vessel 

Cut-away view showing light 
guides and TPB plates 

Detector Model 
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•  Radon exposure limits can be placed to achieve a desired surface 
activity. 1 m-2 day-1 is the MiniCLEAN spec, equal to the surface activity 
achieved in the SNO neutral current detectors. 
–  i.e. Exposure limits for class 3000 clean room at 25 C and 20% RH 

Radon Daughter Deposition 
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Reconstruction Performance 
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•      20 keV electrons, reconstruction bias and resolution 

•  With fiducial volume cut of reconstructed radius < 29.5 cm, predict 
alpha leakage <1x10-3 = <0.025/yr in ROI 
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SNOLAB 

27 July 2010 D. McKinsey,    MiniCLEAN 

2km 
 overburden 
(6000mwe)  

Underground 
Laboratory 

Surface 
Facility 

Muon Flux = 0.27/m2/day 

MEI & HIME astro/ph 0512125  
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Underground – Cube Hall at SNOLAB 
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•  Prefabricated commercial 
tank with plastic liner. 

•  Custom designed stainless 
steel lid. 

•  All parts are on site, most of 
the walls and lid ug and 
clean. 

Shield Tank 
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Need Scalable & BGND-Free Technologies 
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