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Structure and Electro-Optical Property of the Dy** Doped
Lanthanum Zirconate-Titanate Ceramics

He Xiyun' Zhang Yong® Zheng Xinsen' Qiu Pinsun'

(1 Shanghai Institute of Ceramics, Chinese Academy of Sciences, Shanghai 200050, China )
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Abstract Polycrystalline dysprosium (Dy) doped lanthanum zirconate-titanate (PLZT) ceramics with compositional
formula [Phy.ss (La;—. Dy, )o.12 ] (Zro.so Tio.e0 Do.os Os | (PLDZT) were prepared by hot-pressed solid-state ceramic
method. The influence of Dy*" substitution on phase structure, microstructure, optical property and electro-optical
property of the materials was investigated and analyzed. When the doping amount « was 0. 1, the optical
transmittance of the PLDZT sample reached the maximum value, and the electro-optical effect of the sample
transformed from linear effect to quadratic effect. A high quadratic electro-optical coefficient of 5.59 X 10 m*/V*
was examined. To obtain a same variation of di-refractive index An . the applied voltage of the PLDZT (x=0.1)

sample was decreased obviously.
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Table 1 Parameters of La and Dy element

Element ITonic Ionic M-O bond
M radius /nm electronegativity = constant
La 0. 106 1.2 2.172
Dy 0.091 1.4 2,036

[Pb, (La, Dy,), ,)(Zr, 40Ti0.60)0.9603
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Fig.1 XRD patterns of the PLDZT ceramics
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Table 2 Lattice parameters of PLDZT ceramics

Dy content x a /nm ¢ /nm c/a
0 0.40128 0.40518 1. 00971
0.1 0.40226 0.40701 1.01181
0.2 0.40275 0.40834 1.01388
0.3 0.40279 0.40893 1.01524
0.4 0.40211 0. 40904 1.01796
0.5 0.40182 0.40908 1. 01806
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Fig. 2 SEM images of the fracture surface of PLDZT
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Fig. 3 Transmission spectra of PLDZT ceramics
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Fig. 4 Wavelength dependence of refractive index
of PLDZT ceramics
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Fig. 5 Variations of An in the electric field
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