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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

pmt1 vs pmt2 had12 pmt1 vs pmt2 had12_py
Entries 3000 Entries 3000
[ : : —|Mean x 207.7 Mean 633.7
2000 - . Meany 633.3 160 n RMS 500.2
[ RMS x 277 /
1800t COSMIC ray |wer o 120}
ﬁ 1600F :
= 1400 1200
a % 100!
g 1200:— :
‘= 1000 8011
© |
b= 60f
S [
O L
n Jo raws C e 401
¥||l||| I |"A“| |. ||| | e N TN R e [ e W
00 200 400 600 800 100012001400160018002000 % 200 400 600 800 100012001400160018002000
scintillation (PMTT1) scintillation (PMT?2)
pmt1 vs pmt2 had12_px pmt1 vs pmt2 had12_pfx_px
Entries 3000 Entries 3000
N Mean 208.2 2000F —|Mean 733.9
I RMS 277 1 B RMS 482.9
160 1800
1400 oJ 600
[ |— N
120[H = 400
3 e 200:—
100:‘1 - : II‘
80: = '
. + R
I C
| = goof- R N T
60 = ' 1
[ % 600 | | : “
or @ 4oo:—|I w ‘I|' ll]
20( 200f5 } | | | | |
: IE |-"’|'°~|'|||||||
00 200 400 600 800 100012001400160018002000 (b 200 400 600 800 100012001400160018002000
scintillation (PMT1) scintillation (PMT1) 2012.8.28

20134 58 20H BAEH



scintillation (PMT2)
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Event classifications by scintillation lights
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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
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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)
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\ adc-pmt1 |
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Note: Xe not purified
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Average/RMS pulse height
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Y Spectra by the second team, EDIT2013, 2013.3.19

241 A
(59.4keV)
20.005}- W
<0.005 Positron — Nal: 241Am
§ - Annihilation — Nal: 22Na
O i
0.004 —— Nal: 137Cs
0.003 Backscattering 137Cs
S B
<0.005 B
"E -
3 0.002H
&)
0.004
0.001 Photh:eIIectrlc
' eak
0.003[1 Compton Edge
| 0 ] M J _1&1 | IR lw
0 200 400 600 800 1000 1200 1400
0.002 Energy (keV)
0.001
0 _]|1_||||1...-L llIllllllllIl
0 1000 2000 3000 4000 5000 6000 7000
Energy (keV)

20134 58 20H BAEH




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
2013% 58 20H BiEH

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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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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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)

HhEFE (mV)
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xED
1. Preamp £&16ch OK (2012.July - 2013 May )
2. ®iEXeDftit (1.34 /%) M348 :
8/23-9/9 (178) IERI(CEGM I FILDIEN., ZDE. EIF0
10/1-12/10 (718) CTHI;R/B TSR F)LDBIN. €D, E2f0
3. B7CsD r @AY LS LHIE (662keV, Compton edge) THfi{k ZH#EsR
Bof01% - EF KU D RF=77£7 us, BER=12+t1cm, ~NEE=6ppb (F¥d)
4. BEhEEERDT v REE ( E2) KEMHEDAIE
HATHB(H RPBIRE) : @i@===0.76 at E2/E1=5.2, mesh aperture=0.57
Y #RIRDN S DBRAIDIRIBINEHRE KW —
5. BEDRYU T MREDES (1) KEFMEDRIE
1.6mm/usec at E1=0.5kV/cm (1.4/EDXeJRPT1.3mm/ usec)
6. RBEBRIFILDER

7. ASICOTPCFEOORDERMDEE: DY = a2 L — 3 V+a5& CTrmiEit
168mV/fC, -7TfC<AN<+7fC (J\W I 7 =PV INACKEE T 1 V2013)
RIAXeBETOT 1 VEAFHE (E3) : 0.2V/fC ( peaking time = 1 usec)

8. EDIT2013 LIQ=M0 (2013.3.12 - 3.22) 12 students, 4 TA’s
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TPCX : 201 3FE5TE

(1) /A XRDHeE ez TED LT =TS, HI3mHS515m

(2) ASIC-TPCFEQ9IC KB 16chdD T+ )L+ E U
2SK152 k=Y Hh—K,A250T0VU 7>, NBBBBIRRA P VT IcRHh2HD
METHRIR: 22Na@anode t, a2@cathode

(3) mEREZ 1 8600 UTHRIBIREREXeDFE L DIREIBK Z R

(4) S5IC. EZEHEN - BARIBE Z{ER U7 XefB (b DZhER(L DEER

(5) Subatech& ®B1A#BHZMEE : PETOO YA T (SEERZHRNM)

(6) BNFEEHLHNIE. TPCFEOIREDI LY MOZY REG%EXe-chamber® 4k
(BZEDP) (CREL. YT FIDGEH;LE URERZITD. 7/ — I\ RlEE5IvoITY
KJL—kLEICEBEBLU. CDOTL—FTXeEEZZDEET D,

(7) CTHOEE, TPCOBRZKT D T4 —ILET I VFL— 3 VizERUK
WBEET D, BEMEIYYFL—YaVITFIICEBDIRILF—DBOAIE ( 22Na-Ff5

EFIRIRIER)

]
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PMT 8=

HV cables 8
signals 8

16 SHV connectors
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TPC
Cathode 1
Anode 1

2 SHV connectors
( 1 special HV)

PT /R
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5225t
SZR5|SHOSVY
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14.9cm

L, 6cm ’|J:]1

YR

<1 2—(100um) ?

BiExFE /Y
414Uy <L

SUS Honeycomb

Window (0.5mm) ?

PADY T+ ILT—T )L
(AR5 v R)




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 58 20H BAEH

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

Expected to run at Subatech in 2014-15 B 1FEE for ionization
— Nantes Hospital in 2015-16 read-out

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



XEMIS2 pre-design study for small
animal imaging with GATE
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