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Development of depth-of-interaction digital PET detector
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To improve PET image quality, depth-of-interaction (DOl) information, which
can reduce the parallax error, and time-of-flight (TOF) information, which can enhance the
signal-to-noise ratio in a reconstructed image, are key technologies. However, it is difficult to
realize and employ both technologies at the same time without degradation of the information
obtained. We have developed the 3D digital PET detector that optically couples the four-loop
structure, consisting of quadrisected fast LGSO crystals comparable in size to a photo-sensor, to
four photo-sensors in close proximity arranged in a windmill shape. In this work, we developed the
PET detector using the fast LGSO crystal for the TOF-DOI PET system. The developed detector with 1.
45-mm fast LGSO crystals and ESR reflectors provided 10.1% energy resolution, 4.7 mm DOl resolution,

and 293 ps CRT.
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