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Introduction: spectral X-ray Computed Tomography

Computed Tomography (CT) is a diagnostic technique that allows to see the inner structure of an object, exploiting the attenuation of an X-ray beam. The key component of a CT scanner is the X-ray detector.

This project focuses on a semiconductor detector working in Photon Counting mode. This setup has been shown [1] to bring remarkable improvements with respect to scintillation crystals - indirectly converting the photon - coupled to silicon
photodiodes working in Charge Integrating mode. The benefits brought by photon counting detectors allow to reduce the patient’s exposure to radiation, which can lead to damage in the tissues. The challenge nowadays is to switch to this new type
of detectors while having the same absorption efficiency of the scintillators and handling the high photon flux impinging on the sensor. Moreover, some photon counting systems are energy sensitive, i.e. they can bin the incoming photons in different
energy windows, allowing the energy information to be exploited. The technique performing this operation is called Spectral Computed Tomography [2].

In conclusion, a new family of detectors could transform the current CT technique, allowing a new era to start.

The edge-on configuration

An explanatory sketch of the hybrid pixel detector used in this project is shown in the figure on the right. The
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llluminating the sensor in this new geometry brings two major improvements: Chip: Medipix. Matrix of 256x256 square pixels, 55 um side.

1) higher absorption efficiency: the percentage of absorbed photons significantly rises (e.g. for E = 40 keV, it goes from 8% to 90%) Thanks to the fine segmentation, this system is able to work in photon

counting mode while handling high photon fluxes.

2) energy discrimination: low energy photons interact in the top EO rows, while high energy photons interact deeper in the sensor

Simulations and experimental results Custom reconstruction algorithm
In order to evaluate the performance of the detector in this new configuration, some simulations have been run. To understand the experimental results and to exploit the features of this new configuration, a new reconstruction
Following, the results for a 500 um thick sensor illuminated by a diagnostic X-ray tube (120 kVp) are shown. algorithm is under development. The platform used in this work is the ASTRA Toolbox [5], developed by iMinds-
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