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AI 生成コンテンツは誤りを含む可能性があります。]Various functional single crystals have been grown by melt-growth methods such as Czochralski (Cz), Vertical Bridgman (VB), Micro-pulling-down (m-PD) and Floating Zone (FZ) methods. The Cz, VB and m-PD methods can grow a bulk single crystal using a crucible efficiently. In general, a precious metal crucible such as Iridium (Ir) and Platinum (Pt) crucibles has been used for crystal growth of oxide single crystals. However, the Ir and Pt crucibles cannot be used in the temperature range over 2200°C due to their melting points (m.p.). As a result, the development of oxide materials with m.p. above 2200°C has been limited.
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AI 生成コンテンツは誤りを含む可能性があります。]Therefore, we developed the advanced crystal growth method using a tungsten (W) crucible for crystal growth of oxide single crystals with m.p. over 2200°C [1,2] (Fig.1). The deoxygenated insulator allows the W crucible to be used at high temperature without deterioration and reaction in this method. In this study, we developed Lu3TaO7 single crystals with m.p. of 2380°C, which had a very high density of 9.7 g/cm3, higher than that of PbWO4 (8.3 g/cm3) and Lu2O3 (9.4 g/cm3) [1] to clarify their optical and scintillation properties.Figure 1. Schematic diagram of advanced crystal growth method.

Lu3TaO7 and (Lu,RE)3TaO7 [RE: Rare Earth] single crystals were grown by the m-PD method using the W crucible and deoxygenated insulator. A W bar was used as a seed. Grown single crystals were cut and polished for measurements of optical and scintillation properties after the post-annealing at 1200°C in air to compensate for oxygen vacancies.Figure 2. Lu3TaO7 and Ce-doped Lu3TaO7 single crystals grown by advanced crystal growth method.

Lu3TaO7 and Ce-doped Lu3TaO7 [Ce:Lu3TaO7] single crystals could be grown by the advanced crystal growth method and they were black due to the oxygen vacancies generated during crystal growth (Fig.2). After annealing in air at 1200°C, the crystals became transparent. Undoped and Ce-doped Lu3TaO7 single crystals indicated an emission peak around 330 nm in photoluminescence and X-ray radioluminescence spectra. In the presentation, we will also report on the crystal growth and scintillation properties of (Lu,RE)3TaO7 single crystals. 
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