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Development of Scintillation Materials having Nanoscale Structure
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We have developed novel scintillation materials having a nanoscale structure.

Such materials afford two main advantages:

(1) Free exciton luminescence of semiconductor nanostructures can be used
owing to quantum confinement effects.

(2) The detection efficiency of plastic scintillators can be enhanced by
fabricating plastic-oxide nanocomposite materials, which can be separated
into two parts: a plastic scintillator domain and an oxide domain with which
high-energy photons or neutrons interact.

Based on the above approach, we have successfully fabricated scintillation
materials having self-organized quantum well or quantum dot structure, and we
have also fabricated plastic-oxide nanocomposite scintillation materials. This
approach is in direct contrast to the conventional method in which rare-earth
ions are used as luminescence centers, and paves the way to synthesize novel
high-quality scintillation materials by controlling the higher-order structure of the
materials.
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