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Integration of PET with MRI demands photodetectors immune to strong magnetic fields.
Conventional photomultiplier tubes (PMTs) are unsuitable in MRI environments.
Solid-state photodetectors such as APDs and SiPMs provide:

Magnetic field immunity,
Compact form factor,
Excellent timing capabilities.

Need for cost-effective whole-body PET systems motivates alternative detector materials.
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Plastic Scintillators for PET

Plastic scintillators offer:

Fast scintillation decay time,
Longer attenuation lengths,
Mechanical robustness,

Low cost and scalability.

Limitation: lower gamma-ray stopping power compared to Nal(Tl), BGO, or LYSO.
This limitation can be compensated by using Multilayer option.

Key Concept

Improved timing resolution enhances image reconstruction and background rejection.
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Experimental Components

Photodetectors:

PMT: ET 9807B, 51 mm (2") diameter.

Hamamatsu S13360-2050VE (2 2 mn?, 50 m pitch, V pg 51
V)

Onsemi MICROFJ-X0035 (33 mm?2, 35 m pitch, V pg 24 V)
Onsemi MICROFJ-X0065 (6 6 mm?2, 35 m pitch, V pq 24 V)

Plastic scintillators (Multiple lengths and cross-sections):

Type-1: BC-404 (PVT based)
Type-2: locally fabricated (PS based, CRL, Ooty Poster Id -
299)

Sources used

Cosmic-ray muons ('s)
22Na radionuclide
Pulsed LED source (CAEN SP5601 LED).
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Experimental Methodology

Two plastic scintillator bars placed in
coincidence.
Each scintillator read out at both ends.
Total of four timing channels:
Channels 1,2 ! Scintillator-A
Channels 3,4 ! Scintillator-B
Signals digitised and analysed o ine.
Timing estimated using:
Constant fraction timing (50%

amplitude),
Fit-based timing methods.

Trigger:

Short scintillator paddle for %.
22Na: multi channel pattern trigger.
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