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  The 

pressure were calculated using density functional theory (DFT) with the SIESTA package 

-type 

structure with space group  (Space Group No: 164). This structure contains 3 atoms 

increments of 10 GPa. At 150 GPa, a phase transition occurred to an orthorhombic-type 

structure with space group Immm (Space Group No: 71). This new structure contains 6 

energy-volume calculations were performed. The results showed that the  phase is 

more stable at lower pressures, whereas the Immm phase becomes more stable at higher 

pressures. Furthermore, enthalpy calculations were carried out using the obtained energy-

volume data, and the phase transition pressure from the  phase to the Immm phase 

was found to be 86.2 GPa. In addition, the electronic properties of the obtained structures 

were also investigated. While the  phase exhibits semiconducting behavior with a 

direct band gap, the Immm phase shows metallic characteristics. 

Key Words: DFT, Total Energy, Enthalpy, Phase Transition, Electronic Properties 
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