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Abstract: Structural parameters, elastic properties, electronic structure and optical properties of t-SrHfO;
have been investigated using the plane waves ultrasoft pseudopotential technique based on the density func-
tional theory (DFT). The calculated lattice parameters are in good agreement with the experimental data and
the calculated elastic constants show that t-SrHfO; is elastically stable. The calculated results of electronic
structure show t-SrHfO; belongs to direct band gap perovskite composite oxides with the band gap of 3.39 eV.
The optical linear response functions of t-SrHfO; as a function of photon energy were obtained including the
complex dielectric function, complex of refractive, reflectivity, absorption coefficients, loss function and
complex conductivity function from (100) and (001) directions. The static dielectric constants are 3.69 and
3.73, the refractivity indices are 1.92 and 1.93 from (100) and (001) directions, respectively. The calculated
optical properties of t-StHfO; show an optical anisotropy in the components of polarization directions (100)
and (001), which offer a theoretical basis for the applications of t-SrHfOs.
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Figure 1. Crystal structure of tetragonal SrHfO3;
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Table 1. Optimized structural parametersfor tetragonal SrHfO;
compared with the results of other calculated results?®*®
and experiment™ data
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Figure 2. Band structure of tetragonal SrHfO;
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Figure 3. Total and partial DOS of tetragonal SrHfO3
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Figure4. Calculated complex dielectric function of tetragonal
SrHfO3 from (100) and (001) direction
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Figure5. Calculated complex refractive index of tetragonal SrHfO;
from (100) and (001) direction
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Figure 6. Calculated reflectivity, absor ption spectrum, loss function
and complex conductivity function of tetragonal SrHfO3; from (100)
and (001) direction
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