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Abstract

A new laser Compt on scattering (LCS) gamma -ray beamline has been developed at UVSOR-III. The Study on
nuclear resonance fluorescence (NRF) based -computer tomography (CT) imaging by using laser Compton scattering
(LCS) gamma-ray beam has been carried out at a new LCS beam line at UVSOR -III. This LCS beamline can generate
5.4-MeV energy gamma-rays with a flux of 1x107 photons/s. We have measured the 5292-keV NRF gamma-rays from a
lead target to takea NRF-CT image by using the NRF absorption method. A sample target consistof aluminium, stainless
steel, and lead rods with a diameter of 8 mm with a 5 x 5 array. The sample was irradiated by an LCS gamma-ray beam.
Although the resolution was very poor in this preliminary experiment, 2**Pb distribution was successfully reconstructed

by taking a normalization of the NRF absorption by the atomic transmittance.
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Figure 1: Schematic diagram of the experimental geometry. QM: Quadrupole Magnet in the Storage Ring, BM: Bending
Magnet in the Storage Ring, W: Quartz Window, SM: Silver Mirror, PM: Laser Power Meter.[14]
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Figure 2: Measured spectrum of the maximum energy
region of the LCS Gamma-rays.[14]
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Figure 3: Left : Schematic drawing of the CT target.
Black circles indicate lead rods, Grey circles are
stainless steel rods, and White circles are aluminum
rods. Right : Photo of the CT target.[15]
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Figure 4: Upper: Typical sp ectrum from the witness
target measured by Ge. Lower: Expanded spectrum
of ROI around 5292 keV with a Gaussian peak
fitting result.[15]
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Figure 5(a): Atomic absorption image measured by
the LaBr3(Ce) detector.
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Figure 5(b): 2®Pb distribution image reconstructed by
the transmission of 5292 -keV NRF peaks including
atomic absorption.

Figure 5(c): 2%8Pb distribution image reconstructed by
the transmission of 5292-keV NRF peaks.
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