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1. Introduction: SIRMIO project and high-resolution Small Animal in-beam PET system

Small animal proton Irradiator for Research in Molecular Image-

guided radiation-Oncology: SIRMIO project [1] (www.Imu.de/sirmio)

The purpose of the SIRMIO project is to build a portable beam-line equipped with novel detector technologies
for integration in clinical facilities. In-beam PET is used to image positron emitter distributions generated by

interaction between the target and the proton beam
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B \WP1: Beam line system to focus clinical beam on the tumor of the mouse
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2. Sub-millimeter resolution PET Detector

per M\WP2c (in-beam PET)

2-1 Detector components (collaboration with QST) [2]
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B Two imaging performance studies:
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1. Imaging of point sources with the PET
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2. Capability of our high-resolution PET
detector for imaging of radioactive ion
beams with in-beam PET system
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(a) CDC reduces 64 signals from the MPPC arrays to 4 single-ended readout signals.

(b) Amplifier board amplifies and coverts the single-ended readout to differential

signals.

Input: Analog (differential signal ethernet cable, RJ45) 500 -

# of channel: 128 channels (32 detectors)
sampling frequency: 125 MHz (default mode)

- FPGA is configurable to user's purpose

- Can operate as oscilloscope and in QDC mode
- External trigger is acceptable and can output logic signal. &

- C++ libraries for data acquisition are provided by CAEN. 6.67 mm depth resolution
- Scalable with other CAEN digitizers.
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3. Imaging Experiment with the high-resolution PET detector

Image was reconstructed with the MEGAIib software which is Geant4 based simulation and reconstruction toolkit originally developed for Compton cameras [3]. Reconstruction of PET image has been implemented.

3-1 SIRMIO PET scanner (point source measurement)
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4. Conclusion & future work
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3-2 Radioactive Carbon lon Beam Imaging
“Biomedical Application of Radioactive Beams” (BARB) project at GSI Darmstadt [4] (www.gsi.de/BARB)
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A Na-22 point source with a diameter
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Z with a moving stage and measured —@—@—@—@—»
for 2 minutes. Data of each point was
Kmerged and used for reconstruction.
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B The SIRMIO PET scanner shows 1 mm image resolution.
B Our PET detector is useful for imaging the Rl beam and resolving a few mm distribution difference.

Outlook

B1 mm imaging resolution is

achieved.

B An experiment for imaging proton beams with the SIRMIO is planned in September 2022.
B Simulation study of the Rl beams is ongoing for the BARB project in preparation of small animal

experiments.
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Voxel size:

0.5mm x 0.5 mm x 0.5mm

Field of view:

2.4 cm(X) x 2.4 cm(Y) x 4.8 cm(2)
Method: MLEM

Iteration: 8

Geometrical sensitivity correction

Geometry and target
Phantom: PMMA (25 cm x 12 cm x 35 cm) .

Phantom position was set so that Bragg peak
was at the center of the PET FOV
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