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Performance simulation of backlight imaging system based on spherical crystal
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(1. School of Physics and Electronics Science, Datong University, Datong 037009, China; 2. Key Laboratory of Optoelectronic
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Abstract: In order to realize the work of X-ray imaging system and testify the performance of the imaging system, the
backlighting imaging system was studied by ray tracing simulation software SHADOW. By the simulation of system parameters
(detection position, the size of backlighting source) , the results show that the position of detection has a little influence on the
relative magnification of the system. The spatial resolution of the X-ray imaging system is higher with the decrease of the size of

backlighting source. The imaging system based on spherically bent crystal has high spatial resolution and better performance.
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Fig. 1 Backlight imaging of spherical crystal
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Table 1 ~ Results between magnification rate and AM/M
AM/M
parameters of imaging system M
simulation results calculation
Bragg angle/ R/ p/ Ad'/ meridian sagittal meridian sagittal meridian sagittal
(°) mm mm mm plane plane plane plane plane plane
0 2 2
57 200 167.7 -3 1.92 2.03 -4% 1.5% -4.2% 1.7%
3 2.08 1.97 4% -1.5% 4.2% -1.7%
0 1.5 1.5
65 200 181.3 -3 1.39 1.57 -7.3% 4.7% -7.6% 4.9%
3 1.61 1.43 7.3% -4.7% 7.6% -4.9%
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Table 2 Spatial resolution of two backlighting system

spatial resolution

the size of

imaging system source/pm meridian sagittal
plane/ pm plane/ pm

15 8 14.5

0=57°,R =100mm

p=84mm,a =60.4mm 20 93 19

30 11 28.6
15 10 14.9

0 =65°,R =200mm 20 13 19.5

p=181.3mm,a =155mm
30 15 29
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Fig.2 Imaging system with different source sizes(§=57°,R =100mm)
a—the size of source:15um b—the size of source:20pm c—the size of

source ;30m
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