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Purity Monitor (Review) by S.Mihara, 13th January, 2009

1. High purity monitor with long drift for ICARUS
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Schematic of Liquid Argon Purity Monitor (PrM)

photo=cathode

— — ; -HV cathode
ground ar |r_1lf.--""- ........................ .____E.I,.,RE _.7_1; A i s
—_— — ; .
2 R : || '
_ — ! [ | [~
_E Rpp = 50 MO - | cathode signal
— ::: I:'!I: i i
— feld rimgs _I;b,—' RD
quartz | — -t Ry
fiber —_— —If . - Ian
> Ry f — a -drift
- _EF! Qalmfle-"ﬂfatlmd-e = €
— — P = 20 o
_&f :
3R i G. Carugno et al., NIM A292 (1990)
—-} R : and ICARUS-TM/02-14
_;,.: F:|_; : — %
SR —
o % HZ L~ anode signa
— -£, (=
_ —g D
| anode grid | — —.ré R d
P 2 R=110MO
anode + HV anode
liquid argon
e T

ra L
{ quartz fiber photodiode photodiode signal

hght pulser ["

S. Pordes FNAL May 13t 2006



2. Compact purity monitor
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External FET allows matching to detector
FET can be cooled

Noise at room temperature = 100 e’s RMS =
(e AN
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: - e
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o@® o %0 e 13'{1& PIN 8
m/\m R.7 o RzD.§ NS GUTPUTSE
%@):ﬁl:Rﬂ. ..2 (”U._JE % MED q =F"||"'-.|‘EI'
$:8( ®csceee (i e DETECTOR y g s
Eﬂz ../t2‘5.0.. o2 INPUT : ] Ll
O o s A3
9 Q: i %lR oL < 4":_5&'“1 2 | Lo T o6 7> Vs INPUT
= e IR_5| i @ IEAVERNY o8 —-68UFL- 0.1 WF
1780175 n (45 om x4 em) J2 — = u
TEST co T ° Cé . GND
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Simulation of LXePET

Expected simulation (GEANT4) , LXePET ( D.Bryman’s group)

Image Reconstruction from Simulations

Same simple reconstruction method (Filter-Back Projection)
used for both (emphasis on resolution not image quality):

In the simulation, the limitations of the LXe system are primarily
due to physics effects such as the positron range.
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LXe for Micro-PET

Expected energy measurement, LXePET ( D.Bryman’s group)

Proof of principle

Combining Light and Charge Measurement with 511 keV Photons

Energy Measurement using Charge Energy Measurement using Light
400 -
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Gain Estimation of Pre-Amplifier
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