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Abstract

An X-ray source based on parametric X-ray radiation (PXR) is driven by employing the 125-MeV electron
linac at Laboratory for Electron Beam Research and Application (LEBRA), Nihon University. The X-ray
source has advantages in the monochromaticity, the energy selectivity, the wide irradiation-area, and the spatial
coherence. The sufficient stability of the LEBRA-PXR source allows computed tomography (CT) requiring
several hundreds projection-images. Tomographic images with practical qualities have been actually ontained
by utilizing the PXR source. In addition to usual monochromatic CT, element-sensitive CT is possible based on
simultaneous K-edge subtraction (KES) imaging. The advanced image technique is one of the most promising

applications at the LEBRA facility.
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Table 1: Specification of the LEBRA-PXR Source

Electron energy 100 MeV
Linac average current ~ 2.5 pA
Macropulse duration 5 us
Macropulse repetition rate 5 pps
PXR energy range
Si(111) target: 4.0 - 20 keV
Si(220) target: 6.5 — 34 keV

Total X-ray photon rate ~ 107 /s @17.5 keV
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Figure 1: Schematic top view of the setup for CT
experiments using the LEBRA-PXR source.

Figure 2: (a) A photograph of the sample (instant
cup noodle). (b) A typical projection image of the
CT measurement.
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Figure 3: The blue line and the black line indicate
the fluctuations of the brightness of the PXR beam
and the FPD dark-noise, respectively, during the CT
measurement. The values are measured relative to the
average of the bright region. The red line means the
result of the brightness compensation.
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Figure 4: (a) The volume rendering for the tomo-
graphic image of the cup-noodle. (b) The cross-section
of the cup-noodle demonstrated by the 3 image.
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4. KIRESDCT
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a

Figure 5: The measurement system simultaneous
KES-CT using the LEBRA-PXR source.
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Figure 6: (a) A plastic tube filled with epoxy resin

containing SrTiO4 fragments. (b) A typical projection

image of simultaneous-KES CT.
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Figure 7: The intensity fluctuation of the diffracted
X-ray beam during the simultaneous-KES CT mea-
surement.
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(b)
(a) Comparison between the two tomo-
graphic images taken by the simultaneous-KES CT
measurement. (b) The 3D distribution of Sr element
obtained from the subtraction between the two tomo-
graphic images.

Figure 8:
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