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Energy-resolved CT by absorption contrast imaging method using PILATUS
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(English)

Absorption-contrast X-ray imaging cannot perform the precise measurement of the density
of samples, because X-ray was scattered in the sample and the transmitted intensity was
modified. A novel method using an energy-resolved imager was developed to decrease the
influence of the X-ray scattering. The feasibility of the method was tested with tomographic
images of a phantom obtained using an 18-keV monochromatic X-ray and PILATUS imager
which only detects the X-ray having energy higher than the settled threshold (9 and 17 keV).
The result shows that the energy resolution of PILATUS was about 1 keV which was wider
than the differences of the energy between the incidence and the scattered X-ray (~100 eV),
and therefore the influence of X-ray scattering could not be decreased.

As an alternative method, we focused to a computational method using plural images
obtained by different X-ray energy. For the first step, a calculation of an atomic-number
image from two images obtained by different X-ray energy (20 and 30 keV) was
demonstrated. The calculated image visualized aluminum rod, artificial bone, acrylic pipe
composing the phantom clearly. The mean values of the atomic number of each region




corresponded to the ideal values correctly. This result shows that the method gives us a way
to decrease the influence of the X-ray scattering.
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