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The 3  imaging
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The cryogenic  prototype
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The Time Projection Chamber
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511 keV gammas acquisition
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FEE characterization
16 channels for 16 pads

Only hits located in red region 
are used for the analysis.

Noise on central pads ~100 e-

 
@171 K

Best electronic noise measured in  LXe
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Drift velocity  measurement

T = 165 K

Constant Fraction Discriminator 
principle:

CFD time 

 

Accurate drift time measurement: 
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~165 ns at the anode level
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~320 ns at the cathode level

T = 171 K

T = 165  K
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Electron attenuation correction

λ
 

= 19.52 ±
 

0.16 cm

S = 1.746 ±

 
0.006 V

S = 1.130 ±

 
0.004 V

Signal attenuation due to electronegative impurities:


z

eSzS


 0)(
driftE


collectionE


Z axis

S0

 

= 1.7623 ±
 

0.0015 V @511 keV



Tugdual Oger - NDIP 2011 10

Attenuation length evolution

< 7 ppb contamination
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Charge yield

P = 1.2 bar
T = 171 K

At 1 kV/cm, yield = 27500 e-

 
@ 511 keV 

( Thomas et al. 1988 Phys. Rev. A)
P = 1.2 bar
T = 171 K
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Charge yield
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Energy resolution

P = 1.2 bar
T = 171 K
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Conclusion


 

Low electronic noise (~100 e-)


 
Good energy resolution


 

Good Z-axis spatial resolution (<500 µm)


 

Proof of concept is nearly done
 ~0.5 mm X and Y resolution position has to be 

reached.
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