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Influence of grating duty cycle on visibility in X-ray
dual phase grating interferometer
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Abstract; In X-ray dual phase grating interferometer, the fringe visibility has always been a figure of merit to
determine its application prospects. Meanwhile, in X-ray grating interferometry, the fringe visibility can be
significantly improved by optimizing the grating duty cycle. This paper presents simplified expression of inten-
sity fringes in a symmetric geometry with an arbitrary grating duty cycle. The monochromatic illumination is
considered firstly, and then the polychromaticity of the X-ray beam is taken into account. The influence of the
grating duty cycle on the fringe visibility in X-ray dual phase grating interferometer is analyzed by numerical
calculation. Results show that in case of a x/2 phase shift, the fringe visibility with a grating duty cycle of
2/3 is 83% and 77% higher than that with a grating duty cycle of 1/2 under monochromatic and polychro-
matic illumination, respectively. Under a given set of system parameters, one can always find an optimal duty
cycle to maximize the fringe visibility. The presented results can be used as guidelines for further optimiza-
tions of X-ray dual phase grating interferometers.
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