Material decomposition via a novel photon-counting CT scanner
A novel photon-counting CT scanner will be installed at the Center for Medical Imaging Science and
Visualization (CMIV) in Linköping in June 2020. The scanner is similar to the Siemens SOMATOM X.cite model;
the main difference is that one energy-integrating detector (EID) is replaced with a photon-counting detector
(PCD). The PCD detector uses small detector elements and has spectrometric properties. A previous PCD
model (Somatom Count, Siemens Healthineers) showed better spatial resolution and lower noise than CT
scanners with EID detectors. The experimental scanner will be used for research purposes; only two units
will be installed in the world.

Figure 1: Siemens SOMATOM X.cite. Figure 2: Sagittal single-energy CT angiogram (a) and iodine map (b)
Taken from Siemens Healthineers web.
after material decomposition acquired with a whole-body PCD CT
system in a living swine. Taken from [2].

The task:
1. Evaluate the accuracy of material decomposition derived from PCCT scans of phantoms and animal
tissues.
2. Work with radiologists and medical physicists on research projects evaluating the scanner. This part
of the project is flexible and will be adjusted according to the student’s and group’s interests.
Requirements:
The student should be familiar with general principles of computed tomography. Working knowledge of a
scripting language (e.g., MATLAB) for the processing of data generated by the scanner is an advantage. Active
approach to problem solving will be encouraged; results will be discussed in a research group. Student's
location: The unit of Radiological Sciences, Linköping University. Affiliation: Center for Medical Image Science
and Visualization (CMIV). Work from home is possible. In this case, regular meetings will be held via Zoom.
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