Fabrication and properties of Tb-doped gadolinium oxysulfide scintillation ceramics for neutron imaging
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This is Neutron imaging in ray non-destructive detection has been widely studied due to its great application advantages. Terbium-doped gadolinium oxysulfide (Gd2O2S:Tb) scintillation powders have excellent application prospects in neutron imaging due to its high neutron absorption cross-section, high X-ray blocking ability, high light output and good physicochemical stability. The Gd2O2S powder scintillation screens prepared by Paul Scherr Institute (PSI) in Switzerland have shown very high application performance.

[image: ][image: ]In this work, the Gd2O2S:Tb powders with smaller lamellar particle size and more uniform dispersion were obtained by the hot water-bath method h.  Gd2O2S:Tb ceramics with the highest total optical transmittance of 20.3% at 545 nm and highest X-ray excited luminescence (XEL) intensity were obtained by hot pressing and HIP post-treatment. The XEL intensity of Gd2O2S:Tb ceramics is highest when the air-annealing temperature is 900oC, which is 1.3 times of that before annealing, and its neutron light output is 264 ph/n. The spatial resolution of neutron imaging of Gd2O2S:Tb ceramics (30 μm in thickness) is 17 μm, which is better than that of the Gd2O2S:Tb powder screen (20 μm) from PSI.Neutron signal charge spectrum (the left) and Neutron spatial resolution (the right) of Gd2O2S:Tb ceramics.
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