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Up to now, most of the thermal neutron detectors are the He gas counters with high thermal neutron cross
section and low background gamma-ray sensitivity. However, the recent demand for 3He gas highly exceeds its
supply because an use of neutron detectors for national security and oil logging applications increased. The
research-and-development efforts in alternative neutron detection technology have been done. This huge discrepancy
between the demand and supply motivates us to develop novel thermal neutron scintillators which would replace the
contemporary He based systems. As a candidate for novel neutron detectors, 5Li containing scintillators such Eu or
Ce doped LiCaAlFgsingle crystals has been attractive because of its high absorption cross section for neutron and
lower sensitivity for gamma-ray. However Li content is limited by the chemical formula in single crystals and can’t
be increased.

In this study, Li containing binary eutectics of LiF/LiGdFs and LisAlFs/Eu:CaF,, and ternary eutectic of
LiF/CaF,/LiBaFs; doped with Eu were explored. These eutectics were prepared by the p-PD method. The rod-shaped
sample with a length of 50-100mm and a diameter of 2 mm was prepared. The light yield of Eu doped CaF,/LizAlFg
and LiF/CaF,/LiBaFs eutectics were around 10000 and 7000 ph/n, respectively. The important advantage of
eutectic scintillators is higher Li content than that of conventional neutron scintillators like Li-glass, Eu:Lil,
LiFIZnS. The interest in this study is not only to increase Li content but also the possible design for high resolution
neutron imager using the directionally solidified eutectic (DSE) system coupled with high resolution photo detectors.
In addition, here we propose submicron-diameter phase-separated scintillator fibers (PSSFs) with both the properties
of an optical fiber and a capability of neutron-to-light conversion. The PSSFs were fabricated as a DSE system. In
the ternary eutectic of LiF/CaF,/LiBaFz doped with Eu, luminecent fiber phases of Eu:CaF, formed as matrix phase
of LiF and LiBaFs phase formed fiber phase i» DSE system and optical fiber like structure was obtained. Using
ternary eutectic of LiF/CaF,/LiBaFs, higher position resolution can be expected.




