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Courtesy 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The Latest from XENON‐100 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3 Events Observed within Blind‐Cuts 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± 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Expected from BGND 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Pulse‐Shape Discrimina\on in LAr 

M.G. Boulay and A. Hime 
Astroparticle Physics 25, 179 (2006) 
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Example Pulses from 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MiniCLEAN  
Single‐Phase Conceptual Design 

•  4π PMT coverage to maximize light 
yield 

•  Modular design & radon‐free assembly 

•  LAr & LNe target exchange to test for 
false backgrounds and A2 dependence 
of WIMP‐nucleus cross‐sec\on 

•  No high‐voltage cathodes, simplifying 
design and elimina\ng problems of slow  
electron drib speed and 39Ar pulse pile‐
up 

•  Conceptually simple and economic for  
scaling to mul\‐ton targets 

A. 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MiniCLEAN Outer Vessel 

Engineered at LANL 
Procured at Yale 

Fabricated at PHPK Technologies 
Columbus, OH 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Transpor\ng the Outer Vessel Underground 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Fabrica\ng the MiniCLEAN Inner Vessel 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Winchester Precision Technologies 



12  A. Hime, Physics Division 



13  A. Hime, Physics Division 

MiniCLEAN Inner Vessel ‐ May 4, 2011 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MiniCLEAN Inner Vessel 
May 4, 2011 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MiniCLEAN Inner Vessel – May 12, 2011 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SNOLAB Cube‐Hall – January 25, 2011 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SNOLAB Cube‐Hall – MiniCLEAN Water‐Shield Tank 

April 15, 2011 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Engineering & Fabrica\on of the OV ‐ Stand 

A. 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Engineering & Tes\ng Op\cal CasseIe Design 

A. Hime, Physics Division, LANL 



21 

Dedicated Test Stand for Op\cal CasseIes 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Simulation 

   

   

Calibration 
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39Ar in Target  
 PSD 

Radon Daughters on WLS‐Surface 
 Control, Fiducializa@on, PSD 

(α, n) in PMTs 
 Shielding, Fiducializa@on, “Tagging” 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MiniCLEAN Electronics & DAQ 

A. Hime, 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PSD 
LippincoI et al, Phys. Rev. C 035801 (2008)  

D. Gastler et al, arXiv:1004.0373 

Measurement of Nuclear Recoil Scin\lla\on Yield 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Hime, 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PSD in DEAP‐1  
(preliminary) 

1 Event, consistent with accidental backgrounds, 
In the nuclear recoil region of interest … 9.3 x 10‐9 

A. Hime, Physics Division, LANL 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V.M. Gehman et al 
arXiv:1104.3259, Apr.16, 2011 

Measuring Op\cal Proper\es 
of Wavelength Shiber 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Surface Radon Contamina\on 

X 1/3000 from Fiducializa\on 
X 1/10 from Energy ROI 

~ 1000 events / year with 1 alpha / sq. meter / day at WLS‐Surface 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Αlpha‐Scin\lla\on of TPB (WLS) offers Addi\onal PSD‐Rejec\on 
Pollman, Boulay, and Kuzniak,  arXiv:1104.3259, Apr.16, 2011 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Analysis Philosophy 

 Using our experiences from SNO, SK etc … we aim to develop 
a robust analysis program where all detector parameters and 
response to signal and backgrounds are over‐constrained through 
simula\on and calibra\on … signal extrac\on incorpora\ng a full 
maximum liklihood algorithm. 

Energy  Posi\on  Pulse 
Shape 

Preliminary 



MiniCLEAN Calibra\on 

A. Hime, Physics Division, LANL 

39Ar Uniformly Distributed 
in Detector Target… 

External Neutron Sources… 

Internal Spikes… 

External Gamma Sources… 

R(Energy, Posi@on) 

(α, n) in PMTs 

83mKr 
39Ar Enrichment 

In Situ Op\cal Sources… 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Kr‐83m in MicroCLEAN 

8% energy resolu\on at 42 keVee 
6.0 photoelectrons/keVee 

A. Hime, Physics Division, LANL 

LippincoI et al, Physical Review C 81, 045803 (2010) 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