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(A Study on the Wedge Shape Detector of Very High
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Abstract

The high resolution of positron emission tomography, in particular, requires the use of
detector crystals of narrow width but still with sufficiently high detection efficiency. If the
crystal width is reduced to several millimeters, degradation of detection efficiency and
leakage coefficient becomes significant, particularly in case of obliquely incident photons.
Alleviation of such a problem can be made possible by modification of the detector shape
from the conventional rectangular type to a wedge type. The proposed wedge shape makes
the absorption length longer for obliquely incident photons, thus increasing the detection

efficiency and suppressing leakage coefficient.

For the BGO detectors of 4-8mm width, the computer simulation result of the system
using wedge detectors reveals resolution improvement to the system using conventional
detectors. For the system composed of 200 BGO detectors of 8mm width with 2 point
sampling motion, the simulation resolution system using conventional detectors. For the
very high resolution system of 3-7mm FWHM, the characteristics of the detector shape and

size is studied by computer simulation.
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