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Abstract

Pixellated CdZnTe Detector Based Investigation for Non-Linear Variation
' GE Healthcare Imaging Sub-System Department , Beijing 100176, China

of Screening Effect Caused by Accumulated Carriers

Ma Yuedong®

2 Key Laboratory of Optoelectronic Technology and System , Ministry of Education . Chongqing University ,
Chonggqing 400030, China

With different X-ray tube voltages the imaging screening effect of the pixellated CdZnTe detector is
investigated under the ultrahigh irradiance. Moreover, a novel fluctuation process of the screening effect has been
observed. Measurement results reveal that event counts of pixels which are distributed at the edge of the irradiated
area experience a sudden increase followed by a continuous decrease when the tube voltage rises from 15 kV to 45

kV. Based on the Poisson equation, a theoretical model of the CdZnTe detector solved by the finite element method is
developed which enables the penetrating investigation of the carrier collection in the CdZnTe crystal. A comparison

attenuation parameter, leads to the twist of the electron drift way. Furthermore, with the increase of the incident
consistent with the experimental data.
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between model simulations and test results shows that pixels in the central irradiated area are completely screened

under increasing incident photon energy and linearity attenuation parameter. This is because the emergence of the

relatively higher potential region, which is caused by the increasing of incident photon energy and linearity
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photon energy. the inconsecutive expansion of the accumulated carrier scope results in the fluctuation of the event
counts of pixels distributed around the screening area. The imaging results deduced from the simulations are well
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Fig. 1 Detected images of the Rh—target X ray source for different tube voltages. (a) 15 kV; (b) 20 kV; (¢) 25 kV;
(d) 35 kV; (e) 45 kV
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Fig. 2 Geometry of the CdZnTe detector model. (a) 2D view of the CdZnTe detector with the assumed irradiated area;

(b) finite element method meshed model
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Table 1 Values of the energy and linear attenuation parameters
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Fig. 3 Distributions of the electric potential and drift-way of electron carriers in the CdZnTe crystal for different photon

energies. (a) 5 keV photons; (b) 15 keV photons; (¢) 20 keV; (d) 25 keV; (e) 35 keV
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