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ENTHALPY/WURTZITE/SEMICONDUCTORS/AB INITIO

In this thesis, some mechanical properties of SiC, GaN, InN, ZnO, and CdSe are
studied using ab initio calculations method. Under ambient conditions, these compounds
have the wurtzite (WZ) structure. Under large hydrostatic pressure, the transformation into
the rocksalt (RS) structure can take place. The equilibrium transformation pressures are
calculated. Moreover, uniaxial stresses can cause the transformation into an unbuckled

wurtzite structure (HX) under uniaxial compressive stress along the [0001] crystalline
direction or uniaxial tensile stress along the [OJiO] crystalline direction and the critical

stresses are calculated. In addition, the novel structure, a body centered tetragonal (BCT-4)
structure was predicted for ZnO under uniaxial tensile stress along [0001] direction. The
predicted equilibrium transformation pressures and stresses are in good agreement with
available theoretical and experimental results. The stability of each crystal structure is
studied by analyzing enthalpy as a function of lattice parameters c/a and b/a. The behavior
of the elastic constants as a function of pressure, which related to the WZ-to-RS phase

transformation, is also studied for above compounds.
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