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Synchrotron X-ray time-resolved imaging using high-Z nanoparticle-loaded
picosecond scintillators
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We have successfully developed bismuth-, hafnium-, and zirconium-oxide
nanoparticle-loaded (up to 40 wt%) plastic scintillators (High-Z PLSs) for high-energy X-rays. Their
superior properties of detection efficiency, high time resolution, and cunt rates of >10°7 per sec

were observed using synchrotron X-ray beam. Their scintillation light has the practically fastest
decay time of 1-ns range. The detection efficiency reaches 50% at 60 keV X-ray with a 5-mm-thick
Hf-PLS. We attempted to form an optical screen to provide a pixelated High-Z PLS using a focused
laser beam and succeeded to evaluate a good performance of preventing light leakage from neighboring
pixels. Prototype of ASIC amplifier was also advanced as the basis of Si-APD pixel array detector

system.
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