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Summary of 1 Phase LXe

Phase| Project Physics Xe weight | detector readout year location collaboration

10ton (3m®) X, y anode wires ; for 10 years Enriched Xenon Observator,
1 |EXO double beta|1ton TPC |APD for lights , for 5 years [WIPP, NM, USA |US(SLAC), Canada, Swiss,

200kg laser - ID Nov., 2006 Russia

DM 20ton
1 | XMASS solar v |lton (800kg)| lights |PMT Kamioka Japan, Korea, Russia
double betal ;) (30 ¢) 2006

800 - 900 Nov., 2006 Japan, Italy, Switzerland,
1 |MEG U->ey 1 lights |PMT oY PSI Rups ) USZ

70 ¢ 2003 ’

. NSBF (National
1 |LXe-GRIT icy |2.4¢ rpc | Yanodewires; | 1997, oo ce Bal Columbia universit
- : cience Baloon
e cosmic y PMT for lights 1999, 2000 N olumbia university
Facility),NM, USA
2007
1 |LXe-PET PET 64.8 ¢ TPC |segmented pads Nantes Cyclotron |France, Japan
(prototype)
, anode wires or
drift L 2002 . :
1 |PETYA PET mini-strip ; PMT, Univ. of Coimbra |Portugal
chamber , (prototype)
APD for lights

77.8 ¢ , Waseda univ.,
1 |TOF-PET PET lights |PMT Japan

12 ¢ 2003  |NIRS

test w/ 8.5 12 seg. 96wires &
1 [(XEPET PET . TPC , 2006-2008 | TRIUMF CANADA

¢ in 2005 96strips/seg.




Summary of 2 Phase LXe

Phase Project Physics Xe weight | detector readout year location collaboration
PET 100 ¢ simulation
anode pads ;
2 44 TPC |GPM for imulati Nantes France, Israel, Japar
LXeComp/™5C | 1icro-PET[13.8 ¢, 6.9 ¢ . SHIHTAHON Cyclotron ’ -
lights
0.1¢ 2005
Budker ,
2 |GEM-based PET TPC |GEM 2003 , Russia
Institute
US patent Columbia
2 PET TPC 1997 . : USA
5665971 university
1ton:100kgx10
G S
100kg design Tl 5A580
2 | XENON DM (WINP) TPC [PMT, GEM undergroun |US, Italy,Portugal
10kg 2006
d lab
3kg 2005
1ton (IV?)
UK, US, Italy,
2 |ZEPLIN DM (WINP)[30kg (II) TPC |PMT, GEM 2006 |Boulby, UK ,
Russia, Portugal
bkg (III) 2006
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Table 1.5: Physical properties of noble liquids (adapted from Ref. (98)).

LAr LKr LXe
Atomic Number 7 18 36 54
Atomic Weight A 39.95 83.8 131.3
Density (g/cc) 1.39 2.45 3.06
Melting Point T,, (K) 83.8 115.8 161.4
Boiling Point T} (K) 87.3 119.8 165.1
Critical Temperature T, (K) 150.7 209.5 289.7
Critical Pressure P, (atm) 48.3 54.3 H7.64
Critical Density (g/cc) 0.54 0.91 1.10
Volume Ratio (p;/p,) 784 641 519
Fano Factor 0.107 0.057 0.041
Drift Velocity (mm/usec) @ 1(5) kV/em | 1.8(3.0) 2.4(4.0) 2.2(2.7)
Mobility (ecm V—ts™h) 525 1800 2000
Radiation Length (cm) 14.3 4.76 2.77
(dE/dx) (MeV /cm) 2.11 3.45 3.89
Liquid Heat Capacity (cal/g-mole/K) 10.05 10.7 10.65
W-value (eV) (ionization) 23.3 18.6 15.6
W-value (eV) (scintillation) 19.5 15.5 14.7
Wavelength of Scintillation Light (nm) 130 150 175
Decay const.

fast (ns) 6.5 2 2
slow (ns) 1100 85 30

Refractive index @ 170 nm 1.24(visible) 1.41 1.60
Dielectric constant 1.51 1.66 1.95
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FIG. 7: Typical v, NC event in liquid Argon detector (v, +p — v, +p+ 7).

A. Bueno et al., hep-ph/0701101v1
(ICARUS T600)
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Figure 5.7: “Snapshots” of three different events in the LXeTPC recorded
during the balloon flight in year 2000; for each of them the X-Z view and the
Y-Z view are shown. Left: a 2-site y-ray interaction. Center: a relativistic
particle passing through the fiducial volume. Several d-rays are visible in the
X-7Z view. Right: a more complex interaction with several particles detected
in the fiducial volume. The vertex happens below the fiducial volume, i.e. at

2< 0.

A. Curioni, Dr Thesis, Columbia univ. 2004
(LXeGRIT)
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L Xe Cryogenic system at KEK

Gas handling panel

0.75m3 Tank

.I: - ol
i
L
11
I

N



Cooling test of miniature PT Cryocooler

-PTR PDCO08(8W at 77K: Iwatani)
-Air cooled compressor (700W at 50Hz)
-20W at 147K confirmed —24\W at 165K

Cooling Power PDCO080 08/04/30
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Cooling, Liquefaction, Pump circulation test

LXe system Cool down
B L
290 ¢ *
B < |
270
< -
35 250 -
£ - Foil heater ——
S 230 ¢
5 210 -
e - e PT100
@ 190
170 |
150 * 50mm
2008/6/16 2008/6/16 2008/6/16 2008/6/17 2008/6/17 50mm B
7:12 14:24 21:36 4:48 12:00 |
. 10mm .
Time
Results:

- 19 hrs for 1.2L liquefy by PT cryocooler only
- ~0.16L/h liquefaction speed
- ~2 L/min of pump circulation for purification
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