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Establishment of low-temperature absorption contrast X-ray CT method for
nondestructive measurement of frozen samples
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X-ray CT is a method to create a three-dimensional image of a material's internal structure
by using the difference in X-ray absorption ratios when X-rays pass through the material. The
lighter the constituent elements, the smaller the X-ray absorption difference, and the lighter
the elements (e.g., hydrogen, carbon, oxygen, etc.), the lower the absorption contrast.
However, the low energy mono-energetic X-ray CT system using synchrotron radiation can be
used for visualization experiments of light-element materials.

The purpose of this study is to establish a non-destructive 3D observation technique by
X-ray CT at sub-zero temperatures by using high-brightness and low-energy monochromatic
synchrotron radiation X-rays. We successfully performed the measurements at 123 K in the
optical hutch of BLO7 using the developed nitrogen gas spraying system from the previous
experiments at the Kyushu Synchrotron Radiation Research Center. The measurements were
performed using a Ge compact monochromator for monochromatization of X-rays of 8 keV in
photon energy.
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