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Effect of X-Ray Energy on X-Ray CsI(TIl) Scintillation Screen Based on
Macroporous Silicon

Wang Shuangshuang, Liu Chunyang’, Wang Guozheng, Qin Xulei
College of Physics, Changchun University of Science and Technolog , Changchun 130022, Jilin, China

Abstract A model of X-ray CsI(T1) scintillation screen based on the macroporous silicon is established , and the influence
of X-ray energy on the X-ray CsI (T1) scintillation screen’s light output is simulated and analyzed. An X-ray scintillation
screen with a period of 10 pm and a side length of 8 pum was prepared, and an X-ray imaging device was constructed. The
X-ray images of different X-ray source-tube voltages were measured. The light output of the X-ray scintillation screen was

analyzed using MATLAB software. The results show that an increase in the thickness of the scintillation screen increases

the average gray value of the scintillation screen, which is consistent with the simulation results.
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Fig. 1 Schematic diagram of X-ray CsI (T1) scintillation screen model based on macroporous silicon
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Fig. 3 Schematic diagram of X-ray detection system
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Fig. 4 X-ray energy versus number of output photons
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thickness and output photon number under different X-

ray energies
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Fig. 6 50 pixel X 50 pixel area grayscale photographs of X-ray images on 150-pm thick scintillation screen under different voltages.
(a) Voltage is 80 kV; (b) voltage is 90 kV; (c) voltage is 100 kV; (d) voltage is 110 kV; (e) voltage is 120 kV; (f) voltage is
130 kV; (g) voltage is 140 kV; (h) voltage is 150 kV; (i) voltage is 160 kV
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Fig. 7 50 pixel X 50 pixel area grayscale photographs of X-ray images on 310-pm thick scintillation screen under different voltages.
(a) Voltage is 80 kV; (b) voltage is 90 kV; (¢) voltage is 100 kV; (d) voltage is 110 kV; (e) voltage is 120 kV; (f) voltage is
130 kV; (g) voltage is 140 kV; (h) voltage is 150 kV; (i) voltage is 160 kV
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Fig. 9 Curve diagram of relationship between tube current of X-ray source and average gray value of scintillation screen with different
thicknesses. (a) Thickness is 150 pm; (b) thickness is 310 pm
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