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ABSTRACT
Quantitative X-ray Projection Ultramicroscopy using an SEM

S.W. Wilkins1, S.C. Mayo1, P.R. Miller1, T.J. Davis1, D. Gao1, T. E. Gureyev1,             D. Paganin1,2, D. J. Parry1, A. Pogany1, A. W. Stevenson1

1 CSIRO, Manufacturing Science & Technology, PB33 Clayton Sth MDC Vic 3169 
2    School of Physics & Materials Engineering, Monash University, Vic 3169, Australia 

We outline a new approach to X-ray projection microscopy using an X-Ray Ultra Microscope (XuM).  The XuM is hosted on a scanning electron microscope (SEM) and enables exploitation of phase contrast to boost the quality and information content of images. These developments have been made possible by the combination of a high-brightness field-emission-gun (FEG) based SEM, direct detection CCD technology, specialized X-ray sources and new phase retrieval algorithms. Using the X-Ray Ultra Microscope in our laboratory we have been able to obtain spatial resolution of better than 0.2 (m and have demonstrated novel features such as:  i) phase-contrast enhanced visibility of significant image features (e.g. edges and boundaries), ii) energy-resolved imaging to simultaneously produce multiple quasi-monochromatic images using broad-band polychromatic illumination, iii)  implementation of micro-tomography, iv) rapid and robust phase/amplitude-retrieval algorithms to enable new quantitative modes of microscopic imaging.  Widespread applications are envisaged in fields such as materials science, biological and biomedical research and microelectronics device inspection. Some illustrative examples will be presented.  
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