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¸ Kobe University: Y. Takeuchi, K. Otsuka, K. Hosokawa, A. Murata 

¸ Tokai University: K. Nishijima, D. Motoki, F. Kusaba 

¸ Gifu University  S. Tasaka 

¸ Yokohama National University  S. Nakamura, I. Murayama, K. Fujii 

¸ Miyagi University of Education  Y. Fukuda 
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H. Takiya 

¸ Sejong University  Y.D. Kim 

¸ KRISS:  Y.H. Kim, M.K. Lee, K. B. Lee, J.S. Lee 
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1. XMASS experiment 

Solar neutrino 
Dark matter 

Double beta 

ü Whatôs XMASS 

 ̧Xenon MASSive detector for solar neutrino (pp/7Be) 

 ̧Xenon neutrino MASS detector (bb decay) 

 ̧Xenon detector for Weakly Interacting MASSive Particles (DM search) 

Multi purpose low-background experiment with liquid Xe. 

As a 1st phase, an 800kg detector 

for dark matter search has been 

constructed. 

Y. Suzuki et al., hep-ph/0008296 
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üWhy liquid Xe ? 

 ̧High Atomic mass Xe (A~131) good for SI case (sӒA2). 

 ̧Odd isotope (129Xe (26.4%), 131Xe (21.3%)) with large SD 

    enhancement factors. 

 ̧High atomic number (Z=54) and density (r=~3g/cc) 

     -> Effective self-shielding.  

     -> Compact for large mass detector. 

 ̧High photo yield (~46000 UV photons/MeV at zero field) 

 ̧Easy to purify for both electro-negative and radioactive  

    impurities. 

     -> By circulation of Xe with getter for electro-negative. 

     -> Distillation for 85Kr removal. 
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üStructure 
Single phase liquid Xenon detector 
¸ 835 kg of liquid xenon, 97 kg in the fiducial volume 

¸ 642 Photo Multiplier Tubes (PMTs): 630 hex +12 round  

¸ Q.E. : 28-39% 

¸ Photo coverage:  62.4% 

¸ 3D event reconstruction 

¸ 5keVee threshold 
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üBackground (BG) reduction (1) 

BG from detector materials 
 
¸642 PMTs: Main BG source although radioactive isotope 

(RI) level is 1/100 of ordinary PMT. 

¸OFHC copper: Bring in the mine < 1month  

     after electrorefining (Mitsubishi Material Co.) 

¸Other materials: All the components were selected  

          with HPGe and ICP-MS. (>250 samples were measured) 

          The total RI level is much lower than PMT BG. 

We developed new ultra low RI PMT (R10789) 

with Hamamatsu. 

(1/100 of ordinary one). 
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BG/PMT [mBq] 

U chain 0.70 +/- 0.28 

Th chain 1.51 +/- 0.31 
40K < 5.10 
60Co 2.92 +/- 0.16 

< 10-4 /keV/day/kg (100kg F.V.) 

n contribution < 1.2x10-5/keV/d/kg (5-10keV)  

g tracking  
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BG estimation from 642 PMTs 
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