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7/4 He[TfEtZ10mER 2 (F “2.5ms” /1 X3HR; BIRTE9
7/8 mEREE1E
7/1-8/30 ASIC/I— <558 (GN-1294-1 FR4) - OK w/ and w/o loads
9/5-9/21 ChamberRzZE DLTCC-ASICi— 5% - NO w/ loads
9/11 -, LTspice simulation for this problem
10/5 “617-|S’>“7 VYILIVT VY (300uFx2) 3HER - K
10/18 B>y oIV FT VY (300uFx2)z58 - AIH
10/21 AHEE (=R

{L3377:9/17-9/19 D.Thers, E.Morteau, O.Lemaire® 3 X KEK;HTE
KEK-SubtechBID BIARIRZAET 0T S5 A]
7/1-9/27 Abder Merakeb (Ecole def Mines de Nantes® KB4
M1);E1E-TPCFEIC & & FE-electronics & FiPMT D ERHH 35
10/1-12/29 #EEEX AfEsE (M1) Subatechi&fE-Simulation study by
GATE, PMT tests for XEMIS2 ( small animal PET )




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)
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Cylindrical camera XEMIS2 (~ 100 kg LXe)
*radial 8<r<20cm
* 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 teChnology, presented by Wan-Ting
* FEE Idef-X, pixels 3.175x3.175 mm? (~25k channels)

SSARER 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 :
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Expected to run at Subatech in 2014-15 B LFEE for ionization
— Nantes Hospital in 2015-16 read-out

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



Simulation Study with GATE, Ryo Hamanishi, Subatech, 28/10/13

Improvement of geometry

* Component of cylindricalPET.mac

cryoExt e Aluminium
-cryoVac =~ -mmmmeemmmmmmmmeeeeeee e Vacuum
-Cr'y0  ==mmmmmmmmmmmmmmeeeeeee- SS304
-X€NON  -====mmmmmmmmm e LXe
-CopperRingl  ----------—--- Cu
-linear //repeaters
-CopperRlng2 -----------—-- Cu
-linear //repeaters
-ActiveZone = --------———-- LXe
-Cathode  --———-------- Aluminium
-PMTBox1 ~ ---—-—---—-- Quartz
-PMT1 - Bialkali
-ring //repeaters
-PMTBox2  ----—-----—-- Quartz
-PMT2 - Bialkali
-ring //repeaters
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Simulation Study with GATE, Ryo Hamanishi, Subatech, 28/10/13

Distribution of optical photons

Number of PMTs is 256.
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Front-end electronics "

- |8

T Liquid level
Y -Source | gauge (15cm)

137Cs,7.34KE

Growth of charge signals (a2)
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Pulse height (pad by D-Gauss fit)
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Vacuum Pressure in Pa

Pressure rise in Pa/sec
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Surface level of liquid Xe (mm)
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M Pos: 400,0 us
pressor ON

Trig’d CH4
h

Coupling
B Limit
200MHz

\-'oltstw

Invert

CHT 5.00mY¥ CH2 5.00mY
CH3 100mY CH4 100mY
Tek ..

M 10.0ms Ext ™ =304mY
3-Aug-12 16:33 49,9993Hz
Trig’d M Pos: 400.0 us

¥ Compressor ON

CH4
Couplmg

B Limit
i ITT
2IJUMH2

'u'olts/Dw

Probe
1%
Yoltage

Invert
Ext ™ =-304mY
49,9995Hz

CH1 5.00mY
CH3 100mY CH4 100mY
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CH2 5.00mY M 2.50ms
3-Aug-12 16:33

M Pos; 2,600 us CH4

Tek

ANk Trig’d

Compressor OFF ¥

Coupling
B Limit
200MHz

VIts.-’Div

Probe
1
Yoltage

Inwvert
M 10.0ms Ext . =304mY

CH3 100mY CH4 100mY  9-Aug-12 17:26 49,9396Hz
Tek Al Trig'd M Pos: 2,600 us

-
Compressor OFF test pulse
4 .

2
3’W
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CH4
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-—d

R

Yoltage

Invert
Ext . =304mY
49,9991Hz
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M 5,005
J-Aug-12 1725



Tek Ak Trig’d M Pos: 1,200 us CH1
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14 e ! ‘ .. =
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153,704Hz
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CH2 SIJUm‘u' M 5.00rms
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Couplmg
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Type

Slope
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Y, N,
TPCFE09 . 2nd version of FEXEQ9 )épenit )épenit

Designed by Open-IT ;

togeth ith th t o)
Yuta Takagi (Yokohama N. univ.) , Ogether with the hedtron group

Takatoshi Higashi (Saga univ.), Parameters TPCFEO9(TPCFETX)
Takahiro Fusayasu(NIAS) , Hirokazu | _75fC~125fC
lkeda(JAXA) , Manobu Tanaka(IPNS) dynamic range _500fC ~ -5fC
Open-It (Open source consortium for detector . 2V/pC
instrumentation) collaboration gain 10V/pC
gain tolerance ~1%
Schedule ENC 400+25/pF@0.5us

1. Circuit design was completed, Mar.2010

2. Simulation was completed

3. Layout design was passed to peaking time 0.5, 1 and 2 us
the company on 24 Nov.2010

cross talk ~1%

power dissipation <10mW/ch
4. Tape out was(?) submitted by
end of January 2011 Temperature range -110 ~ + 25°C
5. Delivery in Summer 2011 # of channels 16ch
6. Test in Autumn 2011 ADC none (10bit/10MH2)

UMC 0.25um process
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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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R129
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+ HV
(+400V)

HOLE_1.2

T2 1
HOLE_1.2

Thru-hole (D=1.2mm)

MV
1M/500V/5125

0.1u/630V/X7R/4532 1

T4

HOLE_1.2

Murata_ GRM43DR72J104KW01L
TDK_C4532X7R2J104K

SEI HVCB2010FKC1MO00
1M Ohm 1W 1% 50ppm
Maximum Working Voltage=1700V

(2PINJUMPER) 0

[0 o]

g;?#¢ﬂ#¢%%*~r

studied by Yuya Iwazaki,

output

Yokohama National University

Output
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GN-1294-2(LTCC)
Dynamic range (linearity) of Ch1 (5.1kQ, 102kQ)

1500

o o o -7/fC to + 7fC

1000

500

y=-167.96x - 0.3571

168mV/fC at room
temperature

-500

~200mV/fC at 165K

Output voltage (mV)

-1000

-1500

-0 9 8 -7 6 5 4 -3 -2 -1 0 1 2 3 4 5 6 7 8 9 10

Input charge (fC)
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GN-1294-1(FR4) 6 50 27
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GN-1294-2(LTCC)
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New Setup with the FETPC (ASIC-chip) , September 2013

, LTCC board

22Na
(100kBQq)
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Decoupling Capacitor or Bypass Capacitor Filter (60-80dB/0.4-200MHz, 27uF)

Multilayer Ceramic ( JMK325AC6107_M,100uF)
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Multilayer Ceramic ( JMK325AC6107_M, 100uF)
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Test pulse, square, 50Hz, 0.025V, 31dB
M Pos: 12,40 us CH4

A7) % G}
1WA LA w\J Mwwﬁwwwxmw X

7
25yt WM AN WVWMWW I 200MH:

Volts!Dw

Tek ... Tri';’d

4»WW\WWMW Voltage
R

CH1 200mY CH2 200mY M 10.0us Ext ™ =336mY
CH3 200mY CH4 200mY  5-SEP-13 15:25 49,9331Hz

> 12ch of outputs terminated with 50 Ohm

Tek At Tria’d M Pos: 15.00 s o CH4
+ 3 ¥
A M. ANEE
1A/ A\"ﬂ"“é \Jf' Ad

/ f'ﬁrmyfw B 13,
200MHz

Volts/Div

\ =t
1X
4%\"‘#\[\ V‘k i Voltage
\ R
CH1 200mY CH2 200mY M 100us Ext N =332mVY
CH3 200mY CH4 200mY  9-SEP-13 18:08 49,9339Hz
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Test pulse, square, 50Hz, 0.025V, 25dB

Tek Apk Trig’d M Pos: 12,40 us CH4
v
)\:’]’F-FA
nfhﬂmm\ Nf*m’\wmf,.fWH A
o 12,
'L.,-JMMM Ao ] 200MH:

Volts/Div

1
AP A ﬁ,,,’q.ﬂwﬁ RN Voltage

REE
CH1 200mY CH2 200mY M 10.0us Ext ™ =-336mY
CH3 200mY CH4 200mY  5-SEP-13 15:28 50.0010Hz

> 12ch of outputs terminated with 50 Ohm
Tek Al e Tng’d M Pps:.-Z.UUU)Js ~ CH4

CANRBE

7 12
200MHz

Volts/Div

A=
1
Yoltage

RE

Ext . -332mY
143.338Hz

CH1 200mY CH2 200mY M 100ws
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Solid-Tantalum ( F950G337MBAAQ2, ESR=0.6Q, 330uF x 2)
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Solid-Tantalum

1.1.4 Frequency dependence of the capacitance.

I'he effective capacitance decreases as frequency increases.
Beyond 100kHz the capacitance continues to drop until res
onance is reached (typically between 0.5 - SMHz depending
on the rating). Beyond the resonant frequency the device
becomes inductive.
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For individual part number please refer to SpiTan Software for frequency
and temperature behavior found on AVX Corporation website.
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Solid-Tantalum ( F950G337MBAAQ2, ESR=0.6Q, 330uF x 2)
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Multilayer Ceramic (
AMK324ABJ337MM,
330uF x 2, ESR=0.002Q)
at each £1.25V ,

l.e. © points in total
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Test pulse, square, 50Hz, 0.025V, 25dB

Test pulse, square, 50Hz, 0.025V, 31dB| room temp
- s J’ o {é & 1> e WT fww%*w ]EE
iy i Aastratidnd Ay f L
) f T
T 13,

Ful|

voltage
CH1 200mY CH2 200m%Y M 10.0us Ext " =40,0mY CH1 S00mY CH2 500mY M 10.0us Ext o =40.0mY
CH3 200mY CH4 200mY  18-0CT-13 1747 85.7136Hz CH3 500mY CH4 S00mY  18-0CT-13 12:52 71.4294Hz
Tek ARk Trig’d M Pos: 0.000s TRIGGER Tek AL i Trig’d M Pos: 0,000s TRIGGER

CH1 S00mY CHZ S00mY M 10.0us Ext . -40.0mY CHT S00mY CHZ S00mY M 5.00ms Ext \. ~40.0m¥
CH3 500mY CH4 S00mY  18-0CT-13 1253 71.4283Hz CH3 500mY CH4 500mY  18-0CT-13 12:54 32.8561Hz
20134 118 18H RA#EH



Test pulse : oct13/181746, event no.=4, no baseline subtraction, room temperature
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T Tng’d M Pos: 0,000s
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Test pulse : nov13/081625, event no.=4, no baseline subtraction, Lig.Xe temperature
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1. REBEEBAYI FHILOER
RESTHICEKDEBRVIFILDBZD&RE - 108mm, 118mm ?
RE > 120mm ( 7/ — FE=%¥90mm )

2. AVTLvH—DHDED /A AR
TPCOORYA THSHNIOMEELED. /1A RDEFITESNEI 7=,

7. ASICOTPCFEO9RDETR (FR4, LTCC) MDZ{E:

ojf§>=aL—3Y + TPCFEO9/FRAMD SR CHiE(L

168mV/fC, -7fC<AN<+7fC (J\w D 7 =PV INACHEETT 1 > 2013)
RIAXeRETOT 1 VEFHE (£8) : 0.2V/fC ( peaking time = 1 usec)

8. TPCFEQO9Q/LTCCO & R 58
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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 TPCFEO9

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
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