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Design, development and performance evaluation of a position-
sensitive detector for high-resolution computed tomography

Hojjat Mahani®, Ali Taheri, Mojtaba Askari, Saeed Heidary

Radiation Applications Research School, Nuclear Science and Technology Research Institute, P.O. BOX:
14395-836, Tehran, Iran.

Abstract:

Recently, pixelated detectors find various applications in computed tomography (CT) imaging and have
attracted a lot of attention. In this study, a position-sensitive detector for CT imaging with gamma rays is
designed and developed. The detector consists of pixelated LYSO crystal coupled with position-sensitive
PMT (PSPMT) readout and 4 detection modules (along with a backup one) are constructed. A dedicated
software was also developed in the MATLAB programming environment. The results demonstrate
acceptable performance of the developed detector and peak-to-valley ratios (PVRS) are between 3 to 4. The
20% energy window width is optimal for removing scattered radiation. The measured spatial resolution of
the detector is 2.15 mm. The constructed prototype is capable to be used in high-resolution CT imaging.

Keywords: Detector, Position-sensitive, Tomography, High-resolution, LYSO crystal.
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