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Monte Carlo simulation studies on the influence of different CT-scanner
components on the image quality

B. Amini Soorani, N. Ghal-Eh, R. I1zadi Najafabadi, Y. Nasirzadeh
Department of Physics, School of Science, Ferdowsi University of Mashhad, Mashhad, Iran

Abstract

In this research, a 16-slice Siemens SOMTOM CT-Scanner was simulated using Monte Carlo FLUKA
code in which the imaging system consisted of a fan-beam X-ray source, with a maximum energy of
300keV, and 736 Gd20-S detector crystals. The FLUKA USRBIN card was considered as equivalent to
the detector pulse-heights. Then, to extract the sinograms and facilitate the simulations, instead of rotating
the device, the phantom was rotated 180 degrees with 1-degree steps. Due to a large number of detection
crystals in the above system, it is impossible to reconstruct the image through conventional software
packages. Therefore, the ASTRA image reconstruction package, which uses both MATLAB software
and NVIDIA graphics card processor, was used. Simulations were performed for two cases, a simple
cube-shaped phantom and a Snyder head phantom, and the corresponding images were reconstructed. To
study the quality of the images obtained from the simulations, the effects of the number as well as the
energy spectrum of X-ray photons, the collimator material and also the background radiation were
investigated.
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