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Development of Borosilicate Glass Based Neutron Dosimeter as an Alternative to Track Detector
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There is a continuous growing interest in Radiophotoluminescence (RPL) and optically-
stimulated-luminescence (OSL) materials for radiation dosimetry, especially in the fields of
environmental, personal and medical applications. Today Ag-doped phosphate RPL glass and
AlLO;:C OSL crystal can be used as personal dosimeter for X-ray and gamma-ray. Meanwhile
for neutron dosimetry a solid-state nuclear track detector have been well used for a long time.
This study is aimed at new development of OSL glass neutron dosimeter. In this study we focus
on borosilicate glass (Si0,-B,03-Al,0;-Na,O-CaO) as a host OSL material because of'its low
cost and large neutron capture cross-section due to '°B isotope.

The rare-earth- and transition-metal- doped borosilicate glasses were prepared by a
conventional melt quenching method using an alumina crucible in nitrogen atmosphere. Among
the glasses, Ce-doped borosilicate glass showed the highest performance. A photoluminescence
emission band in the 385 nm wavelength range was obtained under excitation at UV light owing
to the 5d-4f allowed transition of the Ce®* emission center. The photoluminescence quantum
efficiency and decay time of the Ce*" were estimated to be about 60% and 35 ns. The 5d-4f
emission band of Ce*" also appeared at 350 nm wavelength in the OSL spectra. Excellent linear
responses of the OSL peak intensities were observed in the 0.5-10000 mGy X-ray dose range.

Our results indicate that the borosilicate glasses can be a promising candidate for neutron

dosimeter.
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