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Phosphors exhibiting intrinsic luminescence require no impurities to act as luminescence centers, 
and homogeneous crystal growth is possible, making them suitable for scintillators in terms of 
high light yield and high energy resolution. Rare-earth niobates exhibit intrinsic luminescence 
owing to [NbO4]3-. In particular, because LaNbO4 has a narrow band gap (~4.8 eV) and congruently 
melts at a low temperature (~1650 °C), LaNbO4 is suitable for scintillators [1,2]. In this study, 
LaNbO4 single crystals were synthesized, and their luminescence properties were investigated. 
The as prepared sample and the samples subjected to oxidation and reduction annealing are 
referred to as the As-prepared, O2, and H2 samples, respectively. 

Figure 1 shows the X-ray-induced scintillation spectra of the synthesized LaNbO4 single 
crystals. All the crystals exhibited an emission peak and shoulder at approximately 410 and 480 
nm, respectively. This luminescence is attributed to charge transfer between Nb5+ and O2- [3]. 
Compared with the As-prepared sample, the luminescence intensity of the O2 sample increased, 
whereas that of the H2 sample decreased. To quantitatively reveal the effect of annealing, the 137Cs-
γ irradiated pulse height spectra of each sample were measured, as shown in Fig. 2. A clear 
photoelectric absorption peak was observed in all the samples. The light yields were calculated 
by referring to a commercial Ce-doped Gd2SiO5 (Ce-GSO: 7000 ph/MeV). The light yields were 
8700, 9400, and 7300 ph/MeV for the As-prepared, O2, and H2 samples, respectively. The increase 
of light yield in the O2 sample is attributed to the suppression of oxygen defects. 

  

Fig. 1. X-ray-induced scintillation spectra of 
LaNbO4 single crystals. 

Fig. 2. 137Cs irradiated pulse height spectra of 
LaNbO4 single crystals and Ce-GSO. 
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