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National Chiao Tung University

ABSTRACT

The phase imaging in X-ray is a powerful teol-for. non-destructive investigation at nanometer
scale. The phase image enhances the contrast for 2.10 3 orders of magnitude higher then the
absorption contrast at the hard x-ray regton. Furthermore, with the high penetration deep, the phase
imaging in hard x-ray is good for the soft material like-a-cell’‘or bio-medical tissue.

This thesis describes the development of the x-ray phase imaging technique using transmission
X-ray microscope (TXM) at a synchrotron source National Synchrotron Radiation Research Center
(NSRRC). The TXM has the spatial resolution of several tens of nanometer by using absorption
contrast. For phase contrast imaging, the combination method of transport of intensity equation (TIE)
and self-consistent wave propagation (SCWP) is applied to retrieve the pure phase information and a
resolution of tens of nanometer resolution at hard x-ray region is demonstrated experimentally. To
realize the phase tomography, an iterative method (iterative phase retrieval for common path
interferometer, IPR-CPI) to calculate the phase image from the Zernike phase contrast method is
proposed. It is realized that by using only one x-ray image and a known structure of Zernike phase
plate, the phase image can be retrieved and the new methodology was verified by both computer
simulation and TXM experiment.
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