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W- phase Xe Detector (Direct & proportional scintillation )
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Signal from Double Phase Xe
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*Recoll / ¥ ray Separation
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15 kg Double Phase Xe Detector

grid

Liquid}Surface
P Y T / ............. anode
e e : .............. orid
o - T —
7< T MgF2(cathode)
! 220mm - OFHC
\ Ligxe |Ed
o PTFE
165mm )
Y (Field shaping ring)
SRR
PMT
(HAMAMATSU = MgF2(cathode)
R8778 x 7) « .

160mm



15kg Chamber Construction

Anode - Grid Set

PTFE

MgF2 Window
(Cathode:gold coated mesh)




15 kg Chamber Construction
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Background at low energy(without rejection)

|__Background at low energy |

Counts[d rul
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Condition
Discrimination level:

3 mV— about 0.4 pe
Coincidence: more than 3 hits
Coincidence width: 40 ns
Live time = 0.5 days
PMT gain: about 1.0*10°
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Wave form analysis
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3D-double phase xenon detector

If we have pure xenon which is free from radioactive impurities,
proportional scintillation is very useful.

Multi-purpose detector

WIMPs
136X e double 3 decay
pp ‘Be solar v



Low energy detection by 3D-double phase
detector in Underground

Shieldin
‘Low background environments ——— ="

Detector
WIMPs Ov[3p decay pp, ‘Be solar v
low Eth —few keV energy resolution low Eth
large mass Y/B1D huge mass ~10 ton
particle ID real time
self-shielding

particle ID  (WIMPs,
neutrons,)



Proportional scintillation
Energy spectrum for low energy y rays

Low energy threshold for pp '‘Be solarv =—» < few keV
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3D W-phase test chamber

Recirculation purification
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Position resolution(x,y)

3 —

- 1ph/e\ Simulation

(for 100 keV electron)

— *Distance between PMT
£

E15 and anode: 3 cm

b \ sproportional scintillation

1 mm Gaussian
*Collection of electrons

0.5 \\‘\10(‘)Oph/e -60%

‘ *PMT Coverage : 20%
103 104 10° 1068 10" «QE : 5%

Generated Photons

v 0 xy <1 mm will be possible by good adjustment of PMTs
v'Use multi -anode PMTSs for double B decay experiment



What Is the most important in the future?

How to collect photon effectively?

Small detector Maybe yes

/

Improve photon detector, PMT ...

N

Large detector Not enough

The best is to find a gaseous wave length shifter



Attenuation length vs Wavelength(2)
|

T. Ypsilantis et al.(‘95)
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Light collection efficiency

15 kg W-phase detector
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Refractance  quartz:1.56
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A=175nm

Reflectance for PTFE:0.90
Absorption length of LXe:1 m
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TEA doped rare gas experiment

Emission from TEA
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M.SUZUKI et al. (1987)

Ar* + Ar + Ar — Ar,* + Ar
Ar,* = Ar + Ar + hv(VUV)

Competitive process

hv(VUV) + TEA — TEA*

Ar,* + TEA — Ar + Ar + TEA®
hv(VUV) + TEA — TEA*+e
Ar,* + TEA — Ar+ Ar+ TEA*+ e



IS It possible to apply to liquid phase?

Photo ionization effect was
observed for both liquid.

hv(VUV) + TEA — TEA*+e
(Ar,* + TEA — Ar + Ar + TEA* + e)
QE =0.23

hv(VUV) + TEA — TEA*+e
(Xe,* + TEA — Xe + Xe + TEA* + e)

QE~1
Nobody check visible(UV) light yet!

Excitation process should be occurred.
Especially to LAr because of small QE.

FRACTION OF CLLECTED CHARGE (%)

LECTED CHARGE (ELECTRO

50

T s et
A -
= =
- ~Anderson's
i (TMA 110 ppm) 2|
LAr O: pure lig. Ar
W : TMACIO0 ppm) — 0.5
Anderson’ s A ' TEA(200 ppm)
(pure)
1 | ] |
0. 1 0.5 1 5 10
ELECTRIC [ELD M/em
10B 1 :
s I I
m lla. + TEACID pp #
® liqg. + TEA(4S ppm ﬁ
A 1ig. + TEA(E T ‘.ll
4 11qg. TMA(40 ppm "F|| =
© pure | ie Jj*
A , =
= e A "
AN
e =™
e - = —
-, e
,Q'A_Jﬂ/-
Or
o*’c"/;p
/0/_,
—
2
/
s P 1 :
Dl 0.3 0.5 1
LIED VOLTAGE (kW)

COLLECTED CHARGE ¢ ELECTRONS )

FRACTION OF ol



End



	液体Xe検出器によるダークマター探索
	現状
	W- phase Xe Detector (Direct & proportional scintillation )
	Signal from Double Phase Xe 
	Recoil /γ ray Separation
	
	15 kg Chamber Construction
	Wave form analysis
	3D-double phase xenon detector
	Low energy detection by 3D-double phase detector in Underground
	3D W-phase test chamber
	３次元位置検出
	x-y位置分解能の方向依存性
	
	What is the most important in the future?
	Light collection efficiency
	TEA doped rare gas experiment
	End

