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Abstract

In this thesis, the effect of high pressure on GaN compound has been
presented theoretically, which included the effect of pressure on some
thermodynamic properties of the GaN such as compressibility and bulk modulus
has been studied using four different equation of states, i.e ( Birch-Murnaghan,
Bardeen, Libby- Libby, and Born-Mie). From the variation of bulk modulus
with pressure a new value of spinodal pressure has been calculated from
extrapolating the data of the bulk modulus with pressure depending on the
definition of spinodal pressure. The results obtained from this calculation is a

good agreement with the other published results.

Two approaches has been used to calculate the change of energy gap with
pressure and temperature. The first is using Levinshtein formula and the second
1s the use of Bouarissa formula through the change of lattice constant within
different equations of state. Three theoretical models i.e ( Moss, Ravindra et al.,
Herve & Vandamme) relations, has been used to study the effect of pressure on

refractive index of ZB-GaN using different equations of state.

The band structure of ZB-GaN has been calculated by using nearest
neighbor sp3s* tight-binding method with and without applying high pressure.
Some electronic properties has been calculated such as direct energy gap Err,
hetropolar Ey, ionicity parameter f; as well as refractive index n, the density of
states and their pressure effect has been investigated up to phase transition point,
our energy band results for ZB-GaN shows good agreement with other
published papers as well as the results that depends on the equation s of state

calculations.



