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LXeTPC : Liquefaction / purificationt=e==22

Circulation by an oil-free diaphram pump (Enomoto co.)
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Front-end electronics "
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Scintillation Ilghts Ig quwd Xe 7/20 9/19 2012
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Charge signals in Liquid Xe, 7/23-8/13, 2012
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Performances of test pulse run 2012.8.2318:35

Test pulse : BOHz, 0.025V w/ 31dB, 0.7mV, C_i=2pF,
i.e. injected charge =1.4fC;

Preamp gain = 10mV/fC w/ C_fb=0.1pF ->14mV, but
output impedance=100Q) instead of 50Q @the scope,

gamma-cl h3 alpha-ch? gamma-chtt

pad7 so 14/2=7/mV expected ;
Observed : bmV@preamp, 240mV@shaper-amp
- FADC20MHz : 240/7.8=31 counts expected

So, 240mV/1.4fC =171mV/fC
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Performances of test pulse run
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Event classifications by scintillation lights
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scintillation (PMT2)

Event classifications by scintillation lights
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Fitted peak charges
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Fitted peak charges
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scintillation ratio :
PMT2/PMT1

Statistics :
triggered,
identified,
efficiency

Charges :
pulse height
peak fitted,
averages
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scintillation ratio
PMT2/PMT1

Statistics :
triggered,
identified,
efficiency

Charges :
pulse height
peak fitted,
averages
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Growth of charge from a sources
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TPC charge signals
23 August 2012 to 31 March 2013
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Charges/pad (peak of D-Gaussian fit) of al,a2 and 7,

Peak:alpha1

fadcpk_alpha1
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Peak:gamma
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Charges/pad (peak of D-Gaussian fit) of r, 2012.12.20-12.31 (8 days)

fadcpk_gamma
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\ adc-pmt1 |
32keV

had1

Note: Xe not purified
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137Cs in Lig.Xe by 2249W ADC with 800nsec gate, PMT HV=750V, ph=400mV, 191526
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Average/RMS pulse height
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fadcpk_g_t
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Average/RMS pulse height
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Peak:gamma

Charges/pad (peak of D-Gaussian fit)

fadcpk_gamma
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Y Spectra by the second team, EDIT2013, 2013.3.19
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Attachment rate constant k and Purity
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Er=0:5KV/cm 1
electric field strength [Vem™)

G.Bakale, U.Sowada, W.F.Schmidt, J.Phys.Chem. 80 (1976), 2556
20134 68 5H xEH

02 equivalent

k(O2)=4.5(10)x10'9L/mol/s
at E=2(0.9)kV/cm

1.0 L/mol of liquid Xe :

1000*3.06/131.3=23mol

k(02)=1,035(2,300)ppb/s
electron lifetime time t:

T=1/k
T =966(435) us/ppb

attenuation length A
A=VdX T

A=2.1(0.7)m /ppb
va=2.2 (1.6)mm/us



Electron life time and impurity in Liquid Xe
2012.8.23-2013.1.19
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Efficiency of charges

Average charge
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Recovery of sighal charges

total sum of charges

Circulation started at 8:55am, 14 May, 2013.
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Our mesh for the grld

50 Mesh W|th 0. 1mm dlameter
SUS'wires and 0. 41 M spacmg

Estimation of the grid
transparency
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P. Everaerts et al, IEEE Nucl. Sci. Symp. (San Diego, Oct. 2006)
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drift velocity mm/us

Drift velocity in Liquid Xe
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Mother board of TPCFE (16¢ch), version -1, for test, Jan-Mar 2013

GN-1294-1(FR4), based on Takagi’s M thesis
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GN-1294-2(LTCC)
Dynamic range (linearity) of Ch1 (5.1kQ, 102kQ)
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Summary

1. Preamp : Al 16 ch OK (2012.July - 2013 May )
2. Purification : gas circulation at 1.3 4 /min for about three months
8/23-9/9 (17days) smooth increase of charge signals followed with saturation
10/-12/10 (71days) increase with CH warm-up/day followed with saturation
3. Impurity estimated by r spectrum of 137Cs (662keV, Compton edge)
after 2nd saturation : life time=77x7 us, attenuation L.=12x1cm, 6ppb
4. Grid transparency as a function of E>
good agreement with the expectation from the micro-megas results
transparency=0.76 at E2/E1=5.2, mesh aperture=0.57
5. Drift velocity as a function of E
1.60mm/usec at E1=0.5kV/cm (1.3mm/usec in Xe gas at 1.4atm)
6. Preparation of TPCFEQO9 (ASIC) in the chamber
168mV/fC, -7fC<Qinc+/7fC at room temperature by simulation and test bunch
0.2V/fC expected at 165K ( peaking time = 1 usec)
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TPCX : Planin 2013

(1) Noise reduction by isolation of He compressor
as much as possible
(2) Readout of 16¢ch with TPCFEQO9
radiation sources: 22Na above the anode, a2@cathode
(3) Increase of gas circulation by adding a PTR
(4) In addition, heat exchanger with vacuum

insulation will be used

20134 68 5H KiEH
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PMT (in 4x2 matrix)
HV cables 8
signals 8

16 SHV connectors

Flange for vacuum

pumping

20134 68 5H KiEH

TPC
Cathode 1
Anode 1

2 SHV connectors
( 1 special HV)

PTR

Heat exchanger
Circulation
Vacuum gage
Vacuum pumping

18.8cm

14.9cm

bcm

i

Mylar (100um) ?

10cm

vacuum

Liquid Xe
> 6 liters

SUS Honeycomb

Window (0.5mm) ?

Signal cable for pad readout



Next-generation PET with LXeTPC
TXePET




XEMIS2 pre-design study for small animal imaging
with GATE

XEMIS2 LXe TPC

Cathode
Rat Phantom

S~ Anode

Performances (simulation in progress, rrp student: A.F. Mohamad Hadi

*Efficiency to measure LOR: 30%

Efficiency to measure 1.157 MeV y-rays: 43% with the ARRONAXPLUS EQUIPEX

*3 photons efficiency (after selection): ~5 %
*Precision on localization along LOR ~ 1 cm (FWHM)

Simulation status:

*LXe Compton Telescope already implemented in GATE
*Future => Simulation of test Phantoms (NEMA, Derenzo...) wit

- & Wan-Ting CHEN, Annual FJPPL Work
ateds ReStoX (liquid xenon station)

20134 68 5H KEEH

Cylindrical camera XEMIS2 (~ 100 kg LXe)
*radial 8<r<20cm
e axial (z) Length = 2x12 cm

« Electric Field in z direction 2 kV/cm R&D on ||qu|d Xenon deteCtOr
* 192 PMTs

. Micromegas_ionization read-out teChnO|Ogy, presented by Wan-Ting
* FEE Idef-X, pixels 3.175x3.175 mm? (~25k channels)

SRR Chen, FJPPL2012, Clemond-Ferrand,
eIntrinsic energy resolution: 5% @ 511 keV France, 28-29 I\/Iay, 2012

*Spatial resolution: 0.5 mm (X, Y and Z)

Funding issues almost adressed

Improved reliability and safety :

3\

77,

C_:—)ubq- AIFI LIQUIDE

TECHNIQUES AVANCEES

£i

t <

A
T T
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gubd (E) Wan-Ting CHEN, Annual FIPPL Workshop 19



XEMIS2 pre-design study for small
animal imaging with GATE

. ‘ &
¥ !
I\ ’
@ 1\
X1}
\ A\ , y
\4
~.
T

o7 R
=r=

\ 1 £ 557 LT L7 A
\ ‘/"..'-

v

2

W
=g

: ’
- ..
N ]
N W
%ft{‘\\ .. i
Qo
R §
\‘ ' ’ ?3; '.|

-
\ §

\)

20134 68 5H KEEH



