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X-rays produced through the laser-Compton scattering process (LCS X-rays) are
expected to be a promising tool for fine and low-dose imaging in biology or medicine due to
their partially-spatial coherence and quasi-monochromaticity. Here we studied an original
method, namely “multi-pulse LCS”, to increase the X-ray yield to a level sufficient for such
an X-ray imaging technology. In this method, 100-bunch electron beams generated in a
photo-cathode RF gun and accelerated by a compact linac collide with laser pulses
accumulated inside a specially-designed regeneratively amplifying laser resonator.
Preliminary experiments for the medical imaging were performed using LCS X-rays, based
on the phase-contrast and K-edge-contrast schemes, which will enable us not only to take a
still shot of dynamic behavior in organs but also to achieve a real-time motion picture using
successively-obtained single-shot images. By using a human-body phantom, it was also
found that the X-ray dose in such an LCS X-ray imaging process is sufficiently low.
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