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PET camera | Activity (kBg/ml) | Sensitivity — Net Trues | Spatial cut Energy  resolution
(cps/Bg/ml) (spatial  resolution | (FWHM)
FWHM) (mm)
BGO 3 30 10 (~7) 26.7
[LXe 0.4 190 3 (~1.7) 13.8

Table 1: Performances of the proposed LXe-TPC PET compared to a standard BGO PET camera.
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etlhlifmthe use of plastics should be kept to a minimum due to their high

=a=5

DR E

gas permeability and high desorption rates compared with metals, glass and

cepamics. In spiteNof this, plastics are often used in vacuum systems because of
2 kV f m perties, elasticity, low radicactivity, and affordable price.
b effo

ont) has self-lubricating properties, a relatively low out-

ntr rate, is a good electrical insulator, and can be used at higher tempera-

s than other plastics. High permeability makes PTFE unsuitable as a part
EHhe vacuum envelope.

Nylon has self-lubricating properties but a high outgassing rate and a high
adsorption rate for water is a drawback

PVC has a high outgassing rate but does find application for rough vacuum
lines and temporary connections such as to a leak detector.

Polyethylene may be usable if well outgassed. It is inherently low-
background material with high electric strength. In the UK the polymer is
called polythene. The main disadvantage is its relatively low melting tempera-
ture.
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A

[N/mm”~2] [kV/mm] [x10"-5/°C] [%]
- PEEK 91 17 1.1~50 0.14
s IRFTH TR 35. 5~103 9.8~15.7 3.0~5.0 0.04~0.2
- RYTERE—V 68.6~83. 3 15.7~19.7 8.1 0.25
«MCHA mr 78~96 19 9 ~20
- R—7 74 h(#iR) 45~65 8~14 1.0-4.0 0.4~1.75
- 7 v F# s (PTFE) 20~35 19.7~23.6 10 0

cHEESFRYF L 18~24 26.8~28.0 7 ~0.01
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Table 1.5: Physical properties of noble liquids (adapted from Ref. (98)).

LAY LKr LXe
Atomic Number Z 18 36 54
Atomic Weight A 39.95 83.8 131.3
Density (g/cc) 1.39 2.45 3.06
Melting Point T, (K) 83.8 115.8 161.4
Boiling Point T} (K) 87.3 119.8 165.1
Critical Temperature T, (K) 150.7 209.5 289.7
Critical Pressure P, (atm) 418.3 54.3 57.64
Critical Density (g/cc) 0.54 0.91 1.10
Volume Ratio (p;1/p,) 784 641 519
Fano Factor 0.107 0.057 0.041
Drift Velocity (mm/usec) @ 1(5) kV/cm | 1.8(3.0) 2.4(4.0) 2.2(2.7)
Mobility (cm V= 1is™1) 525 1800 2000
Radiation Length (cm) 14.3 4.76 2.77
(dE/dx) (MeV /cm) 2.11 3.45 3.89
Liquid Heat Capacity (cal/g-mole/K) 10.05 10.7 10.65
W-value (eV) (ionization) 23.3 18.6 15.6
W-value (eV) (scintillation) 19.5 15.5 14.7
Wavelength of Scintillation Light (nm) 130 150 175
Decay const.

fast (ns) 6.5 2 2
slow (ns) 1100 85 30

Refractive index @ 170 nin - 1.41 1.60
Dielectric constant 1.51 1.66 1.95




OFL—A Lig. Xe Nal:TI GSO BGO LSO LGSO LYSO LaBr,
ZE(g/cm3) 3.06 3.67 6.71  7.13 7.4 6.5-7.3 7.25
5.29

BB ZERE@NS) 2, 30 230 30-60 300 42  40-100 41
HALH S (FExHE) 80 100 20-24 10-12 40-80 40-80 80
FEHEREA _ (hm) 175 415 430 480 420 420 420 380
Ei#rE@t 1,,) 160 185 185 215 1.82 1.82 181 1.9
G ERER E (gray) 103 >106 1023 105
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