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ABSTRACT 

AB-INITIO STUDIES ON THE ELECTRONIC PROPERTIES OF NEW 
FERROELECTRIC MATERIALS BASED ON BULK SnB03 (B=Ti, Zr) AND 
SUPERLATTICE SnZr03/SnTi03 WITH USING DENSITY FUNCTIONAL 

THEORY (DFT). 

The electronic band structure, density of states (DOS) and phonon vibration of 
perovskite S11BO3 (B=Ti, Zr) and superlattice SnZr03/SnTi03 investigated from first 
principles calculation using Density Functional Theory (DFT) within Local-density 
Approximation (LDA). Full geometry optimization of SnTi03, SnZr03 and superlattice 
SnZr03/SnTi03 provides a stable tetragonal structure relative to cubic one. The 
calculated energy gap in the band structure of SnTi03 and SnZr03 and superlattice 
SnZr03/SnTi03 is 0.966 eV, 1.691 eV and 1.089 eV respectively. Phonon dispersion 
curves and lattice dynamic of bulk SnTi03 and SnZr03 is evaluated and found that 
these compounds having possibilities to transform into the lowest symmetry phase 
which are tetragonal, orthorhombic and rhombohedral below its Curie temperature 
(Tc). The born effective charges shows large charges between Sn-0 bond refers the 
strong electronic interaction (Coulomb interaction) along the bond and is also a factor 
that resulting ferroelectricities in the compound 
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