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HIGHLIGHTS

» We prepared Ce-doped BaQ€B glasses by the melt-quenching method.

» Photoluminescence and X-ray-induced luminescehtieealasses were investigated.

» The optimal concentration of Ce was 0.l mol% ireatission property measurements.
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Photoluminescence (PL) and X-ray-induced luminesegmoperties of G&doped barium

borate glasses with different cerium concentrat{@msn O to 1.0 mol%) were investigated.
Emission intensities in PL and storage luminescemoce quantum yields showed the
maximum values at 0.1 mol% concentration of Cedntrast, the emission intensity in X-

ray-induced scintillation increased, although afieation point of the intensity growth
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curve was observed at 0.1 mol%. It was therefordicned that a Ce concentration of 0.1
mol% is the most preferable for better PL, sciatiin, and storage luminescence

properties.
© 2016 Elsevier Ltd. All rights reserved
10 solid-state matter possessing high sensitivityeiguired to decrease
1. Introduction 11 the fabrication cost. Glass is one of the most jBog materials
12 because of its low production costs and relativghypd formability
L . . . 13 (Liuetal., 2016).

Radiation detectors, scintillators and dosimetease been widely 14 Ce" center is one of the most promising emission cerfiar the
used for many years. Scintillators are devices pamptly convert 15 application of radiation detectors because of itsllofving
radiation into visible light and can detect (Aays and )_(-rays and (2) 16 characteristic features (Bei et al., 2007; Murataak, 2005). (1)
neutrons. The former allows to detect heavy atontsle the latter 17 gnjssion intensity due to allowed transition (58 4f transition) is
allows to detect lithium or boron atom. Dosimetars devices that 18 strong. (2) Decay time is very short, i.e., 20-50 therefore, its
emit light by s_timulation a_fter a_lbsorbing radiatienerg_y: In(_jividual 19 emission intensity per unit time beco’mes’stronga)r. Becausé 5d
exposure dosimeter and imaging plate are the majiications of 54 gpitais are strongly affected by the surroundingi@nment of C&,
dosimeters. From the industrial viewpoint, a lasgale production of 21 it can be considered that the emission propertiethe C&" center

22 reflect the local structure of &e A controlled redox reaction of &e
23 to Cé" in oxide glass is the most important reaction ide glass

* Corresponding author. Tel.: +81-774-38-3132 ; fa&1-774-33- 24 systems (Dar et al., 1998; Murata et al., 2005; tBengt al., 2013). It
5212. 25 is known that the ratio of Geto C&* depends on several factors such

E-mail addresstorimoto.aya.84s@st.kyoto-u.ac.jp 26 as the composition of the glass, the melting atmesp and
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