TXePET and
Readout/Electronics



General Property of Liquid Xenon

http://www.pd.infn.it/ ~conti/LXe.html
Rich detection media : Scintillation and Ionization

Scintillation Ionization

energy position

photomultipliers lonization chamber with low noise amp. 300e
GEM/photocathod GEM in 2 phase Xe

Avalanche Photodiodes
22,000 VUV photons/511KeV with 3ns, 27ns and 45ns

30,000 electron-ion pairs/511KeV
electron drift at 2.3mm/us with 2kV/cm

At 511 keV, 22% photoelectric, 78% Compton with xenon
half a mm for 511 keV photoelectron

Primary ionization signal is weak: of the order of 1, 10, 100 and 500 keV
for coherent neutrino, dark matter, solar neutrino and PET respectively.
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System dead time:200ns
Coincidence window:4ns
Energy window:450-550keV




Counting Rates

JPET-D4
solid angle = 0.713
segmentation 24 (ring) x 5 (axis) = 120
maximum NECR = 150kcps / 10kBg/ml

single count = 15Mcps / 10kBq/ml
total count = 2Mcps / 10kBg/ml
true+scatter = 1Mcps / 10kBq/ml
random = 1Mcps / 10kBq/ml

Nishikido LXeTOF PET
solid angle = 0.287
segmentation of "PMT" 103 (ring) x ( 8 (axis) +2 (DOI) ) = 1030
maximum NECR = 150kcps / 20kBgq/ml , 100kcps / 10kBg/ml

TXePET
solid angle = 0.514
segmentation of "PMT" 112 (ring) x 16 (axis) = 1792

General PET ( Shimizu SET 3000GCT )
solid angle = 0.352
segmentation of "PMT" 88 (ring) x 10 (axis) = 880
maximum NECR = 60kcps / 9.8kBg/ml



Assume single count is one of JPET-D4;

single count/total PMTs =15MHz/total PMTs
=15MHz/1792 PMTs
= 8370Hz/PMT

1/8370= 119usec/PMT



PMT Readout
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1792 PMTs FADC FPGA
300MHz Coincidence
128 PMTs
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Coincidence processor (SET-2400W)
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14 groups in total
12
1 coincidence group (15ns) :
1 group and 9 groups
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63 coincidence circuits
9 groups x 7 (angles)
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total PMTs =32 x 14 x 4= 1792
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TPC Readout
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