
Accepted Manuscript

Emission properties of cerium-doped barium borate glasses for scintillator
applications

Aya Torimoto, Hirokazu Masai, Go Okada, Takayuki Yanagida

PII: S1350-4487(17)30349-9

DOI: 10.1016/j.radmeas.2017.05.012

Reference: RM 5795

To appear in: Radiation Measurements

Received Date: 5 September 2016

Revised Date: 17 April 2017

Accepted Date: 22 May 2017

Please cite this article as: Torimoto, A., Masai, H., Okada, G., Yanagida, T., Emission properties of
cerium-doped barium borate glasses for scintillator applications, Radiation Measurements (2017), doi:
10.1016/j.radmeas.2017.05.012.

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to
our customers we are providing this early version of the manuscript. The manuscript will undergo
copyediting, typesetting, and review of the resulting proof before it is published in its final form. Please
note that during the production process errors may be discovered which could affect the content, and all
legal disclaimers that apply to the journal pertain.

http://dx.doi.org/10.1016/j.radmeas.2017.05.012


M
ANUSCRIP

T

 

ACCEPTE
D

ACCEPTED MANUSCRIPT
Radiation Measurements 00 (2016) 000–000 

 
 

 

Cont ents  l i s t  ava i lab le  a t  S c ienceDi rec t  
 

Radiation Measurements 

 j ourna l  hom epage:  www.e l sev ie rcom / locate / radm eas  

 

1350-4487 © Copyright Year, 
doi: 10.1016/… 

1. Introduction 1 

Radiation detectors, scintillators and dosimeters, have been widely 2 
used for many years. Scintillators are devices that promptly convert 3 
radiation into visible light and can detect (1) γ-rays and X-rays and (2) 4 
neutrons. The former allows to detect heavy atoms, while the latter 5 
allows to detect lithium or boron atom. Dosimeters are devices that 6 
emit light by stimulation after absorbing radiation energy. Individual 7 
exposure dosimeter and imaging plate are the main applications of 8 
dosimeters. From the industrial viewpoint, a large-scale production of 9 
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solid-state matter possessing high sensitivity is required to decrease 10 
the fabrication cost. Glass is one of the most promising materials 11 
because of its low production costs and relatively good formability 12 
(Liu et al., 2016).  13 

Ce3+ center is one of the most promising emission centers for the 14 
application of radiation detectors because of its following 15 
characteristic features (Bei et al., 2007; Murata et al., 2005). (1) 16 
Emission intensity due to allowed transition (5d → 4f transition) is 17 
strong. (2) Decay time is very short, i.e., 20–50 ns; therefore, its 18 
emission intensity per unit time becomes stronger. (3) Because 5d 19 
orbitals are strongly affected by the surrounding environment of Ce3+, 20 
it can be considered that the emission properties of the Ce3+ center 21 
reflect the local structure of Ce3+. A controlled redox reaction of Ce3+ 22 
to Ce4+ in oxide glass is the most important reaction in oxide glass 23 
systems (Dar et al., 1998; Murata et al., 2005; Smythe et al., 2013). It 24 
is known that the ratio of Ce3+ to Ce4+ depends on several factors such 25 
as the composition of the glass, the melting atmosphere, and 26 
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H I G H L I G H T S     

▶  We prepared Ce-doped BaO-B2O3 glasses by the melt-quenching method. 

▶  Photoluminescence and X-ray-induced luminescence of the glasses were investigated. 

▶  The optimal concentration of Ce was 0.l mol% in all emission property  measurements. 
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 Photoluminescence (PL) and X-ray-induced luminescence properties of Ce3+-doped barium 
borate glasses with different cerium concentrations (from 0 to 1.0 mol%) were investigated. 
Emission intensities in PL and storage luminescence and quantum yields showed the 
maximum values at 0.1 mol% concentration of Ce. In contrast, the emission intensity in X-
ray-induced scintillation increased, although an inflection point of the intensity growth 
curve was observed at 0.1 mol%. It was therefore confirmed that a Ce concentration of 0.1 
mol% is the most preferable for better PL, scintillation, and storage luminescence 
properties. 
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