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Spatial coherence in the in-line X-ray phase-contrast imaging

ZHANG Xue-long"?, YANG Jun', XIA Tian>*

1. School of Medical Instrument and Food Engineering, University of Shanghai for Science and Technology,
Shanghai 200093, China; 2. Shanghai Medical Instrumentation College, University of Shanghai for Science and
Technology, Shanghai 200093, China; 3. School of Optical- electrical and Computer Engineering, University of
Shanghai for Science and Technology, Shanghai 200093, China

Abstract: Objective In clinical application, X-ray source is a polychromatic source with a finite size. The microfocus X-ray
source is assumed as a circular monochromatic source with uniform intensity distribution in this paper. Based on Kirchhoff
diffraction theory, combined with spatial coherence, and then processed by Fourier transform, absorption attenuation function
and phase attenuation function can be calculated. The two functions respectively show the influence on absorption effect and
phase effect. In the X-ray imaging, the influences of two parameters of the spatial coherence, source radius (a) and source-
detector distance (SDD), on the phase-contrast imaging are calculated and analyzed in this paper. Methods Phase-contrast effect
curves of different a and different SDD were calculated by MATLAB to analyze the best imaging distance of different a and
different SDD. Results When the a was a certain value, the influence of SDD on phase effect was getting obvious with the
higher SDD. When SDD took a certain value, the phase effect was better with the smaller a. However, when the value of a was
less than 5 pm, the phase effect showed no differences. So the influence on phase effect was ignored when a was less than 5 pm.
Conclusion The phase-contrast imaging effect is satisfactory when a is between 0.5 pm and 20 pm. When a is a certain value,
SDD can be increased properly to guarantee the phase-contrast effect and more easily determine the optimal imaging position.

Key words: in-line imaging; phase-contrast effect; source radius; optimal imaging distance
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