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Sintering and Optical Property of Nd**:Lu,0 Fabricated
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Abstract: Lu,O; is a novel material for high-power solid-state lasers due to its high thermal conductivity. In pre-
sent work, Nd**:Lu,0; transparent ceramics with different Nd** doping concentration (Cyg = 0, 1at%, 3at% and
5at%) were fabricated by spark plasma sintering, using commercial oxides as raw materials and LiF as sintering aid.
The effect of Nd** doping concentration on phase, sintering property, microstructure and optical properties was in-
vestigated. X-ray powder diffraction (XRD), scanning electron microscopy (SEM), UV-VIS-NIR spectroscopy, and
fluorescence spectroscopy were used for characterization. The results show that the sintered body exhibits pure
Lu,0; phase even with high Nd** doping concentration (5at%). The Nd** doping concentration has little influence
on densification behavior and microstructure of Nd**:Lu,O; ceramics. All the sintered bodies have a high relative
density above 99.5% and excellent transparency, in which 3at% Nd**:Lu,O; body shows highest transmittance, with
values of 82.7% and 83.2% at 1064 and 2000 nm, respectively. Nd*":Lu,O5 transparent ceramics show strongest

emission bands located at 1076 and 1080 nm, which are attributed to the *Fg,— “l,4» transition of Nd** ions. The
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emission intensity and decay time decrease with increasing Nd** doping concentration, which indicates concentra-

tion quenching.

K ey wor ds: spark plasma sintering; Nd**:Lu,03; Nd** doping concentration
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Fig. 1 Sintering profile of Nd**:Lu,O; transparent ceramics
produced by spark plasma sintering
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Fig. 2 (a) Typical XRD pattern of the 5at% Nd**:Lu,Os transparent ceramic and
(b) lattice parameters of Lu,Os transparent ceramics with different Nd** doping concentration
Inset in (&) shows the fine XRD patterns of Lu,Oj, transparent ceramics with different Nd*
doping concentrations in the 26 range of 77°-80°



1318

AL M OB R

32 %

100

oo
(=]

Relative density / %
D
S

N
(=)

0 500 1000 1500 2000 2500 3000

Time /s
B3 AS[H N 45 2 iR B L upOs 37 B M e 10 M 0T S0 T i 2%
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