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Abstract

Photon counting detectors (PCDs) offer significant advantages in capturing spectral information in computed
tomography (CT). Nevertheless, their application faces limitations due to charge sharing and pile-up. In this
abstract, we proposed a new analysis about how charge sharing affected the detected counts of photons pixel
by pixel. By assuming uniform charge sharing probabilities across all detector pixels, our model addressed
diverse charge sharing events based on their sources and destinations, and established relationships between
the numbers of incident photons and detected photon counts. Our analysis reveals that the charge sharing
compensation problem was always ill-posed for conventional detectors. However, MEICC detectors provide
a well-determined solution to this issue by providing coincidence counts of photons in more channels. We
preliminarily applied Levenberg-Marquarelt algorithm to solve the inverse problem. Utilizing data obtained
from a MEICC detector, we achieved stable and physically meaningful solutions while conventional detectors
could not achieve. The results demonstrated that the impact of charge sharing has been effectively mitigated.
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