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Abstract: Fabrication processing of cerium-doped lutetium oxyorthsilicate (Lu,SiOs:Ce*, LSO:Ce) scintillation
materials was systematically investigated in this article. Spherical LSO:Ce precursor powder was fabricated through
spray drying from the synthetic L SO:Ce precursor sol. Single-phased L SO:Ce spherical powders with A-type and
B-type crystal structure were achieved under the calcining temperature of 1000°C and 1100°C starting from the
spherical LSO:Ce precursor powder, respectively. The LSO:Ce powders with the diameter of about 2 um are solid
spherical granules, which are assembled from a set of nano-sized grains. The LSO:Ce ceramics with the average
grain size of 1.3 um were sintered by spark plasma sintering (SPS) under sintering temperature of 1200°C and the
applied pressure of 80 MPa starting from fabricated A-type LSO:Ce spherical powder. Relative density of the sin-
tered LSO:Ce ceramics can be attained to 99.7%. The pressureless sintered ceramics with relative density of 98.6%
was obtained through pressureless sintering at 1650°C for 4 h in air starting from the green compact dry-pressured
from an A-type LSO:Ce spherical powder. The average grain size of the pressureless sintered ceramics is 1.6 pm.
After HIPing at 1650°C under an argon atmosphere for 1 h, a translucent L SO:Ce ceramics with clear grain bound-
ary was achieved. The relative density of the HIPed ceramics is 99.9% and its average grain size is 1.7 um. The

light yield of the HIPed L SO:Ce ceramics reaches 28600 photons/MeV and its luminescence decay timeis 25 ns.
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Fig. 1 TG-DSC curves of the LSO:Ce precursor derived from
spray drying
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Fig. 2 XRD patterns of the precursors calcined at (a) 1000°C
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Fig. 3 SEM images of the precursors (a, b) and precursors
calcined at (c) 1000°C, (d) 1100°C, (e) 1200°C and (f) 1300°C
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Fig. 4 SEM images of fracture surfaces of LSO:Ce ceramics SPS-sintered at (a) 1150°C, (b) 1200°C, (c) 1250°C, (d) 1300°C and
(e) 1350°C for 5 min from micrometer-sized spherical powders
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Fig. 6 Polished surface morphologies of LSO:Ce ceramics (a) before and (b) after HIPing
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Fig. 7 PL and PLE spectra of the HIPed L SO:Ce ceramics
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Fig. 8 CL spectraof the HIPed LSO:Ce ceramics

Insets are the morphologies of the respective coarse-grained and fine-
grained area
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Fig. 9 In-line transmittance curve of the HIPed LSO:Ce ce-
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Inset is photograph of the HIPed ceramics
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Fig. 10 Cs spectra of the HIPed LSO:Ce ceramics and
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Fig. 11 Luminescence decay curve of the HIPed LSO:Ce
ceramics (=360 nm, 1¢,=406 nm)
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