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Ultra-high resolution X-ray microscopy enabled by 3D/4D multiscale and
multimodal materials science
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The recently completed high-energy, high-resolution X-ray microscope is at
the heart of the fusion of X-ray CT and XRD. This method allows not only high-resolution fracture
observation, but also 3D/4D mapping of nano-level information such as dislocations, vacancies,
crystal orientation, grain boundaries, etc. that cannot be obtained with conventional X-ray CT,
while zooming in without missing local damage, fractures, etc. Algorithms and software have been
developed to precisely match X-ray CT and XRD information and to analyse the fusion information to
extract the above information. The algorithms and software for precisely matching X-ray CT and XRD
information and for analysing the fusion information to extract the above information have also been

developed. New knowledge has also been gained in each application study by aﬁplyin such advanced
analysis and measurement techniques to typical structural metal materials such as aluminium and TRIP
steel.
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