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Microscopic X-ray phase imaging/ CT based on two-beam interference
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We introduced X-ray gratings into the laboratory X-ray microscope (Carl
Zeiss Xradia 800 Ultra) equipped with a Fresnel zone plate. A phase-contrast mode, which extract
phase signal from the sample-induced deformation of the self-image formed by the Talbot effect, was
appended. By the phase measurement by the fringe-scanning method, a twin phase image that consists
of two phase images of opposite sign and sheared by a certain distance is generated. To reconstruct
a single phase image from the twin phase image, we developed newly a complex deconvolution method,
resulting a phase shift image of a sample with 0.154-nm X-rays under the microscope optics. We also
reexamined grating design (period, duty cycle, etc.) to reduce residual artifact, and obtained
guidelines for improving image quality.
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