2 inch diameter growth of Ce,Mg :Y3(Ga,Al)5O12 scintillator and prototyping of fine-pitch scintillator arrays for pulse-counting CT
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The development of scintillator-based pulse-counting X-ray computed tomography (PCCT) using the garnet scintillators has considerably been focused on in recent years.[1,2]. In the case of Mg,Ce:Gd3Ga3Al2O12, the Gd-Ka escape peak of ~50 keV makes energy discrimination in this energy region of PCCT difficult. The reduction in light yield and the deterioration of energy resolution due to Mg co-doping are also issues. On the other hand, Mg,Ce: Y3(Ga,Al)5O12 (YAGG) grown by micro pulling down method was reported with a high light yield of ~36000 photon/MeV and fast decay time of ~20 ns[3]. Since YAGG does not contain Gd and Y-Ka scape peak is as low as ~20 keV, it has no adverse effects on PCCT. Mg2+ co-doping enhance the light yield and accelerate the decay time [3] and Mg,Ce:YAGG is promising scintillator for PCCT. In this research large size Mg and Ce co-doped YAGG single crystals were grown by the Cz method. A prototype of a fine-pitch scintillator array was integrated with a SiPM array of an identical pitch for performance evaluation.
Stoichiometric mixtures of 4N MgCO3, CeO2, Y2O3, -Ga2O3 and -Al2O3 powders were used as starting material. Nominally, Y3+ site was substituted by Ce3+ and Mg2+ according to the formula of (CexMgyGd1-x-y)3(Al,Ga)5O12. Single crystals were grown by means of the Cz method using an RF heating system. The rotation rate was 4–12 rpm and the growth rate was 1.0 mm/h. Crystals were grown from a 110 mm diameter Ir crucible under N2 with 1.5% O2 atmosphere to prevent evaporation of gallium oxide. The seed crystal was a [100] oriented YAG crystal. A 2-inch diameter Mg,Ce:YAGG single crystal was successfully grown (Fig.1). During crystal growth, an Ir metallic film originating from the Ir crucible precipitated on the melt surface, which interfered with the automatic diameter control and resulted in the adhesion of Ir metal to the crystal surface. Furthermore, fine-pitch scintillator arrays with a pixel size of 200 × 200 × 1000 μm and a white reflector thickness of 50 μm were fabricated from the grown crystals. Details regarding crystal growth, scintillation properties, and the performance of the detector integrated with a SiPM array with 200 μm pixel will be reported in the presentation[image: 板, 切る, フルーツ, 木製 が含まれている画像  AI 生成コンテンツは誤りを含む可能性があります。]Fig. 1  2-inch diameter Mg,Ce:YAGG single crystal grown by the Cz method
[image: グラフィカル ユーザー インターフェイス  AI 生成コンテンツは誤りを含む可能性があります。]
Fig.2  Fine-pitch scintillator arrays with a pixel size of 200 × 200 × 1000 μm and a white reflector thickness of 50 μm
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