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Development of Radio—photoluminescent Materials

for use in Neutron Imaging
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The objective of this research is to develop radio—photoluminescent (RPL) materials specialized for
neutron imaging. Neutron, as a type of ionizing radiation, has different interaction properties with
matter from others such as X-rays and y-rays. For this reason, it is very difficult to utilize
conventional radiation imaging sensors for neutron imaging; and therefore, in this study, we have
proposed a new type of detector material which has high cross—section with neutrons. Furthermore,
the conventional luminescent materials for neutron detections utilize an “immediate” luminescence
or so—called scintillation phenomenon whereas we, in this study, propose a use of RPL, which is a
very rare phenomenon but very promising for high—-resolution imaging. During the course of the project,
we have discovered a number of promising materials showing RPL, but particularly Sm—doped LiCaAlFg
was outstanding. The LiCaAlFs as a host matrix can include high concentration of °Li which has a high

cross—section to neutrons. In this study, we have comprehensively studied the properties of Sm—doped

LiCaAlFs.
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