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Trace SiO, Addition on Optical and Scintillation Property of Pr:Lu;Al;0;, Ceramics
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Abstract: Sintering aids are widely used to improve the optical quality of ceramics in the preparation of transparent
ceramics. However, sintering aids may deteriorate the luminescent properties of the ceramics. In this work,
0.25at%Pr:LuAG scintillation ceramics were prepared by vacuum pre-sintering combined with hot isostatic pressing.
The influences of trace SiO, sintering aid on the optical and scintillation properties of the ceramics were studied. The
results show that a small amount of SiO, below 200 ppm (I ppm means that addition content is 1x107® g/g) can effec-
tively promote the remove of pore during hot isostatic pressing and improve the optical quality of the Pr:LuAG ceram-
ics. Their in-line transmittance with 150 ppm SiO, is about 77% at 400 nm. The effects of pre-sintering temperature
and holding time on the optical properties of Pr:LuAG ceramics were also investigated. When completely closed pore

structure is formed, further increasing the pre-sintering temperature or prolonging the holding time reduce the densifi-
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cation rate in the hot isostatic pressing process, which is not conducive to the remove of pores and lower the optical

quality of the Pr:LuAG ceramics. In addition, trace SiO, addition has less effect on scintillation properties of the

Pr:LuAG ceramics. Adding trace SiO, sintering aid combined with hot isostatic pressing is an effective way to prepare

Pr doped garnet scintillation ceramics.
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Fig. 1 Relative densities of the Pr:LuAG ceramics with differ-
ent SiO, additives pre-sintered at different temperatures for 5 h
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Fig. 2 Grain size of the Pr:LuAG ceramics before and after
HIP with different SiO, additives pre-sintered at different tem-
peratures for 5 h
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Fig. 3 FESEM images of the thermally etched Pr:LuAG ceramics with different SiO, additives pre-sintered at 1775 ‘C for 5h
(a) 0; (b) 50 ppm; (c) 100 ppm
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Fig. 4 In-line transmittance of the HIPed Pr:LuAG ceramics
pre-sintered at 1775 °C for 5 h with different SiO, additives
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Fig. 5 FESEM images of the thermally etched surface (a-d) and fracture surface (e) of the HIPed Pr:LuAG ceramics
with different SiO, additives pre-sintered at 1775 C for 5 h
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Table 1 Light yield, energy resolution, scintillation decay
and the intensity of fast component of the Pr:LuAG
ceramics with different SiO, additives

Si0y LY,ER@lps LY, ER @6 ps

/o,
ppm  /(ph-MeV ', %) /(ph-MeV !, %) /NS mns /%

0 13033, 18.0 18091, 17.1 23.11 1476 464
50 12560, 16.5 15880, 15.3  23.75 1462 579
100 10686, 15.4 13453, 15.1 2335 1343 582
150 9965, 15.8 12574,15.4 2141 1334 575
200 10104, 14.7 12726, 14.3 2327 1340  58.1

*LY represents the light yield while ER is the energy resolution.
7y and 7, represent the fast and slow scintillation decay time
while /I, is the intensity of fast component
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