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Fabrication and Optical Properties of Ce, Pr
Co-doped LUAG Transparent Ceramics
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Abstract: Cerium and Praseodymium co-doped LusAlsOy, nanocrystalline powders were synthesized by reverse ti-
tration, using ammonium hydroxide (NH,OH) and ammonium hydrogen carbonate (NH,HCO;) mixed precipitator.
The optical properties of 0.25at%Pr: LUAG ceramics doped with 0, 0.1at%, 0.2at% and 0.3at% Ce®" ions were measured.
The Ce, Pr: LUAG powders showed a weak agglomeration with a primary particle size of about 60 nm after calcining
at 1200°C for 2 h. Ce, Pr co-doped LUAG transparent ceramics were obtained after green compacts were cold isostatic
pressed and sintered in flowing H, atmosphere at 1800°C for 6 h. The in-line transmittance of the double face polished
Ce, Pr co-doped LUAG ceramic at 800 nm wavelength was 82%. The X-ray excited emission spectrum showed that the
emission intensity at 550 nm wavelength was enhanced in Ce, Pr co-doped LUAG transparent ceramics by energy
transfer from 5d-4f of Pr** ions to Ce®" ions, and the emission intensity reached maximum value when the dopant con-
tents were 0.2at%Ce and 0.25at%Pr.
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Fig. 1 TG-DSC curves of the Ce, Pr: LUAG precursor pre-
pared by reverse co-precipitant method
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Fig. 3 TEM (a) and HR-TEM (b) morphologies of Y, pow-
ders calcined at 1200°C for 2 h
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Fig. 2 SEM image of Y, powders calcined at 1200°C for 2 h
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Fig. 4 Pictures of Ce, Pr: LUAG transparent ceramics (Ygo-Y3)
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Fig. 5 In-line transmittance curves of Y,-Y; transparent ceramics
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Fig. 6 X-ray exited emission spectra of Y- transparent ceramics
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