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Review Article
Development of Ultrafast Scintillators using Single
Crystals of Semiconductor Nanostructured Materials

* Masanori Koshimizu, * * Kengo Shibuya, and * Keisuke Asai

We have been developing novel scintillating materials using
quantum confinement effects in semiconductor nanostructures.
It has been well known that the quantum confinement effects in
semiconductor nanostructures enhance the luminescence quan-
tum efficiency and the radiative decay rate of excitons. Thus far,
many research groups have fabricated various types of light-emit-
ting semiconductor nanostructures : however, their application
to scintillating materials has not yet been investigated. Our group
is the first to apply these low-dimensional systems for radiation
detection. In the present paper, we describe the advantages of the
application of semiconductor nanostructures to scintillating ma-
terials, as well as the difficulties involved in constructing single
crystals comprising semiconductor nanostructures suitable for
scintillating materials. We introduce two successful examples of
scintillating materials based on semiconductor nanostructures,
i.e., self-organized multiple quantum-well structures in organic-
inorganic hybrid perovskite-type materials and semiconductor
nanocrystals as precipitates of impurity compounds in cesium
halide crystals.
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