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 XMASS experiment 

Dark matter 

Double beta 

Solar neutrino 

 ̧Xenon detector for Weakly Interacting MASSive Particles (DM search) 
 ̧Xenon MASSive detector for solar neutrino (pp/ 7Be) 
 ̧Xenon neutrino MASS detector (bb decay) 

W̧hat is XMASS? 
Multi purpose low-background and low-energy threshold experiment 
with liquid Xenon 
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http://www.solar.isas.ac.jp/graph/Yohkoh_full.gif


Three phases of the XMASS 

experiment 

100kg Prototype 

FV:30kg, ~30cm  

800kg Detector 

FV:100kg, 80cm  
20ton Detector 

FV:10ton, ~2.5m  

Dark Matter R&D 
Solar Neutrino 

Dark Matter 

Completed 

2007: Project was funded. 

2010 Nov.-: Xenon filling was completed  
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scp>2x10-45 cm2 

 for 50-100GeV 
WIMP, 90%C.L. 

1yr exposure, 100kg FV, 

BG: 1x10-4 /keV/d/kg 

Scintillation efficiency: 
0.2 

Black:signal+BG 
Red:BG 

Expected energy spectrum 

1 year exposure 

scp=10-44 cm2 

50GeV WIMP 

Spin Independent Case 

Expected sensitivity 

MC 



βWater tank and external background reduction: 

¸ g and n from rock are sufficiently reduced by a 2m  

    thickness pure water tank: 

     g < g from PMT,  n << 10-4 /day/kg  

¸ 10m dia. and 11m height water tank for future 

extensions. 

¸  72 20ôô PMTs for active veto for CR m. 

 

10m 

11m 

Water tank 

Refrigerator 

72  20inch PMTs (veto) 

Elec. hut 

üXMASS detector (from outside) 
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~ 1.2m 

642 

PMTs 

OFHC copper 

vessel 

857kg 

xenon 

Hex: R10789-11 

Round: R10789-11MOD 
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üXMASS detector (main) 
βWe developed new ultra low  

RI PMT with Hamamatsu. 

(1/100 of ordinary one). 
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ü Self-shielding for BG from PMTs (MC) 
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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 < 2.2x10-5/d/kg  

g tracking 

MC 

MC 



Cryogenic   

700L 

Liq. 

Storage 

liquid 

pump 

Condenser 

360W 

gas 

pump 

getter Calibration line 

Cable line 

filters 

Outer vacuum 

10 m3  

    x 2 

 
gas  

storage 

emergency gas 

pump 

              100L/min 

evaporator 

Water 

tank 

Liquid circulation  

~5L/min 

Gas circulation <30L/min 

XMASS circulation system 
Gas phase: < 30 L/min 

Liquid phase: ~ 5 L/min  

getter 

700L liq.storage 

Liquid pump 

xenon 



Electronics  
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12bit ADC/TDC (ATM)  
Large energy range are covered 

8bit Flash ADC 
For pulse shape discrimination  

 in low energy 

Pre-amp card 

(modified for XMASS) 

Å dynamic range: 0~-1 V 

Å sampling rate : 500 MS/s 

Å sample number:      8,160 

Å time span : 16.32 usec 

Å TKO module 

Å ADC dynamic range : 0~400 pC 

Å TDC dynamic range : 0~1 usec 

PMT 

βPreviously used in super Kamiokande 


