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XEMISZ : Small animal PET, which will be tested for 2017 -2020 in CHU-
Nantes, France, Subatech group
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Pre-amp (A250) NIM 16c¢h

post amp CAEN/N568B 16¢ch
( shaping amplifier)
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Trigger: pmtlxpmt2, test pulse, cosmic
HV power supplies

- positive (brown) : PMTs
- negative cathode, PMT3(cosmic)

DAQ : CAMAC
FADC 500MHz 2ch/module

8bits/3.3V, 8k words/ch
FADC 20MHz 16c¢ch/4modules

8bits/2V, 1k words/ch
12ch, 11bit integrated ADC
0.25pC/count, 800nsec gate

ADC 2249W




scintillation (PMT2)

Event classifications by scintillation lights
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Pulse height (pad by D-Gauss fit)

Gamma’s ( subtracted peaks of a1 and a2)
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Transparency or efficiency of the grid

Grid Transparency
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drift velocity mm/us

Drift velocity in Liquid Xe
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Pulse Shape Discrimination (PSD)

Xe Liquid

at 165K
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scintillation PSD (PMT?2)

TPC cathode =-2.5kV, anode=+255V
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Electron life time in usec

Electron life time and impurity in Liquid Xe

2012.8.23-2013.1.19
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5.

6.

Summary : LXeTPC prototype -1

. Preamp : Al16ch OK (2012 July - 2013 May )

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
Impurity estimated by r spectrum of 13’Cs (662keV, Compton edge)

after 2nd saturation : life time=77+7 us, attenuation L.=12+1cm, 6ppb
Grid transparency as a function of E2

good agreement with the expectation from the micro-megas results

transparency=0.76 at E2/E1=5.2, mesh aperture=0.57
Drift velocity as a function of E
1.6mm/usec at E1=0.5kV/cm (1.3mm/usec in Xe gas at 1.4atm)
Preparation of TPCFEQ9 (ASIC) in the chamber
168mV/TC, -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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) )
TPCFEQO9 : 2nd version of FEXE09 l}épeni't Qépenit

Designed by Open-IT ;

together with the neutron grou
Yuta Takagi (Yokohama N. univ.) , 9 group

Takatoshi Higashi (Saga univ.), Parameters TPCFEOQ(TPCFET1X)
Takahiro Fusayasu(NIAS) , Hirokazu | _75fC~+25fC
Ikeda(JAXA) , Manobu Tanaka(KEK) dynamic range _500fC ~ -5fC
Open-It (Open source consortium for detector . 2mV/fC
instrumentation) collaboration gain 10mV/fC
gain tolerance ~1%
Schedule ENC 400+25/pF@0.5us
1. Circuit design was completed, Mar.2010
cross talk ~1%

2. Simulation was completed

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

. 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 16¢ch
6. Test in Autumn 2011 ADC none (10bit/10MH2)

UMC 0.25um process


mailto:pF@0.5us

Mother board of TPCFE (16¢ch), version -1, for test, Jan-Mar 2013

studied by Yuya Ilwazaki, Yokohama National University

GN-1294-1(FR4), based on Takagi’s M thesis
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GN-1294-2(LTCC)

Output voltage (mV)

Dynamic range (linearity) of Ch1 (5.1kQ, 102kQ)
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KEK Cryogenics Set-up — Data (18 - 26/11/2015)
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Gas Flow (I/min)

’ By courtesy of Kasami-san

PTR (164 K@24 W)

Gas flow (I/min) 4.5 7.5 11.0

T inside cryo T2 (°C) -100.7 -106.9 | -106.5 | -106.3 Cold Head T (°C) 164 164 164

PT1 (°C) -106 -107.9 | -107.5 | -107.3 PTR Power (W) 29 29 29

P12 (°C) 18.1 -58.5 -50.3 -44 1 Heater (W) 11 8 6.5

PT3 (°C) 24.5 -1.5 6.7 11.7 18 21 22,5

PT5 (°C) -104.4 -104.7 | -104.3 | -104.0 | "Average values during stability

*PTR power from KEK measurements
T1(°C) -104.4 -98.6 -98.5 -98.5

by Sara Diglio and Lucia Gallego (Subatech)



Heat Exchanger Efficiency
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ATyorm = PT3 —PT2 QW)= (L,+C, x AT) x F by Sara Diglio and Lucia Gallego (Subatech)




LXeTPC

prototype -2

Frontend Electronics
Optimized setup, 22 October, 2015

| |
JPC (5cm drifft)

12| 4x4 anode pads
J | +300V anode HV

grid (GND, mesh

1mm gap)
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pulse height

Performances of test pulse run

Test pulse : the input charge with 50Hz, 0.025V w/ 31dB, 0.7mV, Ctest=1pF, i.e. 0.7fC;
FETPCO9+buffer amp. gain / 2 = ~ 200mV/fC with each 50Q in series in the output

. The output voltage at the buffer amp = ~140mV
.. FADC20MHz : 140/7.8=18 counts expected

results of the test pulse runs for 100 triggers 2016.11.7
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Prototype-2 : The signal growth in LXeTPC, Sep.-Dec.2016
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total charge from a2

Prototype-1 : Growth of charge signals (a?2)
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Summary . LXeTPC prototype -2
(2013 April - 2017 April )

1. New front-end electronics system, all 16 channels, is working since April 2010.
TPCFEQ9 is in the Liquid Xe chamber,
while the buffer amplifier is outside of the chamber.
TPCFEO9 AC-coupled to the buffer amplifier, the total gain is ~ 200mV/fC

2. Very stable operation of the cooling and the gas circulation/purification system
the gas flow rate is ~ 4.52 /min.

3. The signal growth is very slow compared to the prototype-1,
although the gas flow rate incresed from 1.34 /min to 4.5 2 /min.

4. We will try to increase the prufication by adding a getter.

5. The best solution must be to set all the frontend electronics and cables outside
the chamber as much as possible.



