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Correlation effect due to the strongly localized electronic bands often needs to be treated with additional terms
beyond the general exchange correlation potentials such as the local density approximation (LDA). Spin-orbit
coupling also plays crucial role for most of materials in this category. Here, we report the first-principles
investigation on the effect of the correlation and spin-orbit coupling interactions on the structural optimization for
telluride alloys. The all-electron full-potential linearized augmented plane-wave (FLAPW) [1] method is employed
within LDA with and without +U and the second variational treatment of spin-orbit coupling is adopted. We found
that the optimized lattice constants of the telluride alloy are affected by SOC as shown in the figures below and

the lattice distortion upon the Gd doping is critical to precisely determine the conducting property.
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