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~10-46 cm2 

WIMP Sensitivity pp-Solar Sensitivity

Detector size

300 cm

pp ~ 1%



Prompt/Singlet 

Light (  ~ 6 ns) 

Late/Triplet 

Light (  ~ 1.6 μs) 

I1 / I3 ~ 0.3 

I1 / I3 ~ 3.0 

M.G.Boulay and A.Hime, Astroparticle Physics 25, 179 (2006) 



Background rejection with LAr (simulation) 

108 simulated e-’s 

100 simulated 
WIMPs 

M.G.Boulay and A.Hime, Astroparticle Physics 25, 179 (2006) 



DEAP-0 Test Calibration at LANL 

PMT coupled to LAr cell through chamber window 

PMT LAr CsI tag 

Vacuum chamber 

windows source 



DEAP-0 Results & Projections for PSD in LAr 









DEAP 1 
7 kg LAr 
2 warm PMTs 
SNOLab 2008 

Micro-CLEAN 
4 kg LAr and LNe  
2 cold PMTs 
surface tests at Yale 

Mini-CLEAN 
400 kg LAr/LNe (150 kg fiducial mass) 
92 cold PMTs 
Underground at SNOLab 2009 

DEAP-3600 
3600 kg LAr (1000 kg fiducial mass) 
266 cold PMTs* 
Underground at SNOLab late 2010 

DEAP 0 
initial R&D detector 

Pico-CLEAN 
initial R&D detector 

50 ton LNe/LAr Detector 
pp solar , supernova, dark matter < 10-46 cm2 
DUSEL ISE ~ 2012 

DEAP and CLEAN Family of Detectors 

10-44 cm2 

10-45 cm2 

10-46 cm2 

WIMP  

sensitivity 



Rf

Mf

Rt Mt

RC

Outer Vacuum Cryostat

PMT Sphere

Inner Vacuum Cryostat

WLS Sphere

LAr/LNe

RPMTRPMT

LAr/LNe

or acrylic

RPMT





210Po on surface

Decay in bulk detector
tagged by -particle
energy

Decay from surface releases
untagged recoiling nucleus

Cryostat wall LAr

WLS coating 
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Exposure Time [hr]

Rn Exposure Requiremnts 
Class 3000 Clean Room at 25 oC 20% RH

1 /m2/day
0.1 /m2/day







• Done in Clean Assembly Room (or Research Lab) above ground at 
SNOLAB

• Shooting for Class 100, low radon environment

• Six stations: sand acrylic, clean debris, coat light guide with TPB, 
clean other parts, assembly, put in transfer canister for shipment UG

• QA needed at all steps of process

Cassette Insertion into IV

• Take cassette out of transfer canister via an interlock and into 
insertion glove box

• Mate insertion glove box to IV nipple, remove flange, insert cassette, 
tighten

• Need windows, two sets of gloves, vacuum environment







 







External Neutron Shielding Requirements for LAr-MiniCLEAN 
Mei & Hime … Following from PRD 73, 053004 (2006) 

Water or Polyethylene Shield Thickness (cm) 

( , n) from rock radioactivity 

μ-induced neutrons 6000 m.w.e 

4200 m.w.e. 

Goal for a 100 kg 

Experiment 

Goal for a 1000 kg 

Experiment 



Personnel 
facilities 

SNO 
Cavern 

Ladder Labs 

Cube Hall 

Cryopit 

Utility 
Area 

DEAP-1 

2009: SNO+ 

2010: SuperCDMS 

2009: DEAP-3600, 
MiniCLEAN 360 

South 
Drift 

Phase III 
Stub 

Utility 
Drift 

2009: Low 
Background Counting 

2009: HALO 



Cube Hall at SNOLAB 












