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Study on Mueller Matrix Properties of Rare Earth Zirconate
RE.Zr,O; Materials

YIN Yizhen
(Process Design, School of Joint Design and Innovation, Xi’an Jiaotong University, Xi’an 710049, China)

Abstract: In recent years, rare earth zirconates with RE,Zr,O; chemical composition have received widespread attention due to
their excellent comprehensive service performance, and exhibit great potential in the preparation of high temperature thermal
barrier coating materials. . Currently, the research on the mechanical and thermal properties of the materials are relatively
mature, but the research on optical properties is insufficient, especially the optical polarization characteristics and optical
anisotropy are rarely reported. In order to systematically study the intrinsic polarization characteristics of RE,Zr,0; material, a
series of dense bulk materials of RE,Zr,0; (RE=La, Nd, Sm, Gd, Er, Yb) were synthesized using solid-state reaction
method. A targeted optical polarization characteristic system testing platform was established, and the optical polarization
characteristics of RE,Zr,O; material were systematically studied using the rotation line delay method, multi wavelength rotation
Mueller matrix, with numerical calculation, Especially, a systematic study was conducted on the Mueller matrix characteristics
of the material system. In the experiment, a multi wavelength rotating Mueller matrix measurement method was used to
measure the Mueller matrix of the RE,Zr,0; material system, and 16 parameters of the Mueller matrix and their corresponding
relationships with wavelength were obtained. The bidirectional attenuation parameter D(M) and polarization parameter P(M)
characteristics of the material system were studied at symmetric and asymmetric angles, respectively. And transform the
parameters of the Mueller matrix also conducted. It is shown that under the detection of symmetric and asymmetric angles, the
anisotropy parameter K of each material is significantly different, and the anisotropy in the symmetric direction is stronger than
that in the asymmetric direction. The bidirectional attenuation parameter D(M) and the polarization parameter P(M) exhibit a
significant dependence on the material type, but have weak correlation with the detection angle and detection method. Based
on this characteristic, targeted design can be achieved for polarization specific detection and camouflage of RE,Zr,O; coating
materials, in order to meet their optical usage functions.

Keywords: rare earth zirconate; polarized light spectrum; Mueller matrix; stokes vector; bidirectional attenuation parameter;

thermal barrier coating ; anisotropic ; RE,Zr,0,
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